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Mam’aTi Hagii M'puropiexu LLlectonanoBoi
In memory of Nadia Grygorivna Shestopalova

Mam’aTi Haaii MpuropieHu LecTtonanoBoi
(1927-2018)

Hapia MNpuropiBHa npoxuna goere, Hag3BU4YamHO Hacu4eHe i ickpase XnTTa. BoHa Hapogunacsa 1
nuctonaga 1927 poky B M. CBaToBe JlyraHcbkoi obnacti. IMicns 3akiHyeHHs wkonu, goaaslum cobi 2 poku
BiKy, BCTynuna go cknagy YepsoHoi Apmi. 3B’a3kiBLeM Opana akTMBHy ydacTb y GOMOBKX gisX, 3a L0
oTpumana aepxaBHi Haropogu: Megans «3a 6owvosi 3acnyrn» (1944 p.), Meganb «3a B3aTTa byganewTa»
(1945 p.), opaeH BiTunsHsaHoi BiriHK (1985 p.), opaeH «3a MyxHicTb» (2001 p.).

Micng 3akiHyeHHs y 1954 p. XapkiBCbKOro CinbCbKorocnogapcbkoro iHCTUTYTY iM. B.B.[Joky4aega, 3
1956 p. Hagia NpuropisHa npaLoBana B XapkiBCbKOMY HaLlioHanbHOMY yHiBepcuTeTi iM. B.H.KapasiHa, oe
nponLwIna rigHUA Wnsx Big acucTteHTa oo npodecopa, byna gekaHom GionoriyHoro akynbTeTy, YeHOM
cneuianizoBaHux pag 3 reHetukn. Y 1965 p. Hapig puropiBHa ycnillHO 3axucTuna KaHOuOaTCbKy
aunceprtauito «Ekonoro-gisionorivyHi ocobnmMBocTi noninnoigHoro Ta ribpuaHoro LykpoBoro Bypsiky». 3axumcT
Joktopcbkol anceptadii «LiuTodisionoriyHi nposiBu eekTy reteposncy y HopMmi Ta nicnsa Al isnyHux
dakTopiB» Bigdyscsa B 1975 p. B IHCTUTYTI reHeTukn i umTonorii, y MiHCbKy.

Y 1979 p. Ha kadenpi reHeTukn i uutonorii XapKiBCbKOro HauioHanbHOro YHiBepcUTeTY iMeHi
B.H.Kapasina Hagieto MpuropisHoto Gyna ctBopeHa nabopartopis untodisionorii i LMTOreHeTUKM POCINH.
BaraTtopiuHi gocnigpkeHHs Benuca B OEKiNbKOX HanpsiMkax, OCHOBHUMW 3 SIKUX Oynu OOChigKeHHS
CTPYKTYPHO-(DYHKLIOHANbHOro CTaHy KMiTUH CifllbCbKOrocnodapChknx pPOCMWH Yy 3B'A3KY 3 edeKkToM
reTeposuncy, BUBYEHHS LMTOrEHETUYHUX MeXaHi3MiB (hopMyBaHHSA CTIMKOCTI 40 Ail MyTareHHUX isudHuX
chakTopiB, B NepLuy vyepry pagiadji.

Mig kepiBHMUTBOM npodecopa LlectonanoBoi AocnigkeHo OcoGnMBOCTI penpoaykuii KniTuH y
POCNUH iHOpeAHWX NiHiN i riGpuaiB 3 Pi3HUM CTyNEeHeM NPOSIBM reTepo3ncy, NokasaHo 3B'A30K CTAapPTOBOro
MITOTUMHOrO MNOTEHUiany 3 rocnofapcbKo-LiHHUMW O3HakamMu, MNPOAYKTUBHICTIO POCAWH, BUSIBNEHO
BIOMIHHOCTI Mi>X BUXigHUMK chopmamu i ribpygamm 3a Ao6OBOK pPUTMIKOKD NponidhepaTUBHUX NPOLIECIB.
BuBueHo BNNMB LLIMPOKOro Aiana3oHy 403 raMMa-pajialii Ha akTUBHICTb KMiTUH, afanTuBHI i NPOAYKLUiMHI
MOXTMBOCTI POCMUH, Npouecu MyTareHe3dy Ha piBHi KniTuH i opraHismy. H.[.LLlecTonanosoi goBeaeHa
MOXIMBICTb MoguMdikaLil pagiobionoriyHoi peakuii pisHnmun isndHnmn doaktopamn. Bneplue BcTaHOBNEHO
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porb pafioxXBuIlb MiNiIMETPOBOro Aiana3oHy B iHOYKUIT penonynsaujii — ogHOro 3 MexaHiamis popMyBaHHS
edekTy pagioaganTuBHOI BignoBiai. MNokasaHo 36epexeHHst Liboro epekTy B OHTOTEHESi | B psgy cTaTeBux
MOKOMiHb POCIWH. BUBYEHO KMITUHHI MexaHi3Mu NPUPOAHOro CTapiHHA HaCiHHA B 3aneXHOCTi Big yMOB
30epeXeHHs1 reHooHAY Ta reHoTuny oO'ekTa, BUSBNEHO 3aranbHWUiA Xapaktep UuTodi3ionorivyHux i
LUUTOreHETUYHMX 3MiH NpU NPUPOLAHOMY i pajiauitHOMYy CTapiHHI.

Pesynbtat nnigHoi po6oTtn BuknageHi B noHag 100 HaykoBMX npausx, aBTOPCbKMX CBigOLTBaXx,
MoHorpadii, HaB4anbHOMy nociOHuky. Hagia puropiBHa Gyna BMMOrMMBMM, CYBOPWM i B TON Xe 4ac
006po3nunmMBMM  KEpPIBHMKOM i Buknagadem. CBOIM YMCMEHHUM [WNIIOMHMKaAM i acnipaHTaMm BOHa
nepeaana He Tinbku NpodecinHi 3HaHHSA, ane 1 CBOI BiaAaHICTb cnpasi, NovyTTsa BignosigansHocT. Haaia
"puropiBHa nigrotyBana 5 kaHavaatiB Hayk, 6yna 3acny>xeHum npodecopom yHiBepcuteTy, «BigmiHHMKOM
OCBITK YKpaiHW».

Matoun 3 HOHOCTI XyaoxHi 3ai6HocTi, Hapis CpuropisHa Bignouvsana manioioun. Ii nensaxi i
HaTIOPMOPTK i1 AoTenep NpuKpaLLarTb CTiHW Kadeapw. In Baasanocs NpUBHOCUTY | B HAyKoBY poB6OTYy CBOE
BIQUYTTHA MpPEeKpacHOro: npauioyn 3 pocnMHaMn, BOHa 3aBXAW 3BepTarna ysary CBOIX YYHIB Ha Te, K
SICKpaBO BUIMAAAI0Tb COHSALLHUKOBI KOLLIMKK ab0 CAI0Tb S4YMiHHI KONOCCS Ha OOCHiAHIN AiNsHLj.

Hapia [puropiBHa HagoBro 3anamM’siTaeTbCA Koneram CBOEK  iHTEMIreHTHICTIO, BUCOKMM
npodecioHaniamom, 4OOPOTO, FOTOBHICTIO 3pO3YMITH | 4OMNOMOITH, 3irpiTM OYLLEBHUM TEMNIIOM.

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcuteTy iMmeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University



A.l.Be3poaHa

A.l.Bezrodnaya

eee BIOXIMIA e« BIOCHEMISTRY oo

YOK: 577.121:543.395

Kopekuis «KBepTUHOM» CTaHy OKCUMAAHTHO-aHTUOKCUAAHTHOI CUCTEMMU Y

LypiB 3a YMOB BNNMBY KCEHOOIOTUKIB
A.l.be3poaHa

3aBAaHHSAM [aHoro [AOCMIOXKEHHS € BW3HAYEHHS MOXXIMBOCTI KOPEKUil NaTonoriYHMX nopyLlleHb CTaHy
OKCUAHTHO-aHTUOKCUAAHTHOI CMCTEMM B OpraHiaMi LLypiB Mpu TOKCUYHOMY BMMBI KCEHOOIOTUKIB LUMSIXOM
BUKOPUCTAHHs1  (bfiaBOHOIAY  KBEPLETUHY, SKMA  BoONodie  aHTUMOKCUAAHTHMM,  MNpoTM3ananbHUM,
aHTMbakTepianbHUM, NPOTMBIPYCHUM Ta  iMyHOMOAYMoYMM  edpekTom.  BuxigHnmu — gocnigXeHHamu
BCTaHOBNEHO, WO Npu Aii kceHobioTukiB y gosi 1/10 ta 1/100 Afso nigBuwyeTsca BMICT npoaykTis MOJ y
cuvpoBaTLi KpoBi LWypiB, 3okpema 8-izonpoctaHy, TBK-aktmeBHux npopykTie (TBK-AIN) i gieHoBMX koH’toratiB
(OK). BHacnigok uboro ctaH aHTMOKCMOAHTHOI CUCTEMW TaKOX 3a3HAa€ 3MiH, CBIOYEHHSIM YOro € 3HWKEHHS
aKTMBHOCTI KaTanasu npu fAii kceHobiotukiB y gosax 1/10 ta 1/100 OJlso, a TakoX KONMMBAHHSA BMICTY
CynepoKCUAAMCMYTa3su, a came: 3HWKEHHS nig BNIMBOM KceHobioTukiB y aosi 1/10 OJ1so Ta nigBuLLEeHHs npu
Aii peyosuH y fosi 1/100 Af1so. Micnsa kopekuii gpnaBoHOIAOM KBEPLETUHOM BCTAHOBIIEHO 3HWXEHHS BMICTY B
OpraHiami LypiB SK NEePBUHHUX, Tak i BTOPUHHUX npodykTie MOJ1, a Takox NoKasHWKIB CTaHy OKCWAAHTHO-
aHTMOKCMAAHTHOI cucTemn. Mpy UbOMY BCTAHOBMEHO BaXNMBY ANA KIHIYHOI MPaKTUKM 3aNexXHIiCTb Mk
CTyNeHeM KOpeKLUii NaTonoriyHMx 3MiH B CTaHi OKCMAAHTHO-aHTMOKCUAAHTHOI CUCTEMW Ta O030K TOKCUYHOrO
BMMBY KceHobioTuka. [Micns BHYTPILHLOLINYHKOBOrO BBeAEHHS «KBepTuHy» B [03i 25 mr/kr macu Tina
LypamM, Lo 3a3HanM TOKCMYHOro BrnvBy nonietuneHrnikonto-400 y gosi 1/10 AJ1s0, BCTAHOBMNEHO 3HWXKEHHS Y
cupoBartui kpoBi BMiCTy 8-isonpoctaHy Ha 14,5%, TBK-AIN — Ha 17,3%, OK — Ha 15,5%. Micns BnnuBy
nonietunenrnikonto-400 y gosi 1/100 OJ1s0 BmicT 8-i3onpocTaHy 3HmxyBaBcs Ha 12,4%, TBK-AIN — Ha 16,8%,
OK — Ha 11,8%. Micna BnnuBy noninponinenrnikonto y gosax 1/10 ta 1/100 Oflso BMicT 8-i3onpocTaHy
3HWXKyBaBcsa Ha 17,7% Ta 12,5%, TBK-AIN — 11,7% T1a 9,8%, OK — 16,3% Ta 12,7% BignosigHo. MMicna Bnnuey
etunexrnikonto y gosax 1/10 ta 1/100 Of1so BMIicT 8-i3onpocTaHy 3HWxXyBaBcsa Ha 22,1% Ta 14,9%, TBK-AlN —
17,3% Ta 15,2%, OK — 17,6% Ta 12,2% BignoBigHO. AKTMBHICTb kaTanasu nigsullyBanacs nicns kKopekuii
«KBepTuHoM» 3a ymoB BnnwmBy nonietuneHrnikonto-400 y gosax 1/10 i 1/100 Af1so BignosigHo Ha 25,8% i
20,6%; noninponineHrnikonto — Ha 26,5% Tta 23,4%; eTtuneHrnikonto — Ha 19,4% i 15,6%. AKTUBHICTb
CcynepoKkcuaanucmMyTasm B KpoBi LUypiB nicns kopekuii «KBepTuHOM» migBuMLlyBanacb 3a YMOB TOKcudikauii
KkceHobioTmkamu B gosi 1/10 Oflso (nonietunexrnikonem-400 — Ha 29,3%, noninponineHrnikonem — Ha 33,5%;
eTuneHrnikonem — Ha 23,2%) Ta 3HWXyBanacb 3a yMOB Tokcudikauii kceHobiotukamn B gosi 1/100 Of1so
(nonietunexrnikonem-400 — Ha 21,6%, noninponineHrnikonem — Ha 26,7%; eTuneHrnikonem — Ha 18,6%).

KnroyoBi cnoBa: kceHobiomuku, namosiozidHi MopyuweHHsl, oKcudaHmMHo-aHmuokcudaHmHa cucmema,
KOpeKUisi, kKeepuemuH.

Correction by "Quertin" of the oxidative-antioxidant system of rats at

xenobiotics exposure
A.l.Bezrodnaya

The objective of this study is to determine the possibility of correcting pathological disorders of the oxidative-
antioxidant system in the rat organism under the influence of xenobiotics using the flavonoid quercetin, which
has an antioxidant, anti-inflammatory, antibacterial, antiviral and immunomodulating effect. Baseline studies
have established that when exposed to xenobiotics at a dose of 1/10 and 1/100 DLso, the content of lipid
peroxidation products in the serum of rats increases, including 8-isoprostane, TBA-active products (TBA-AP)
and diene conjugates (DK). As a result, the state of the antioxidant system also undergoes changes,
evidenced by a decrease in catalase activity under the action of xenobiotics in doses of 1/10 and 1/100 DLso,
as well as fluctuations in superoxide dismutase content, namely: a decrease under the influence of xenobiotics
in a dose of 1/10 DLso and increase with the action of substances in a dose of 1/100 DLso. After correction
with the flavonoid quercetin, a decrease in the content of both primary and secondary POL products in the rat
organism, as well as indicators of the state of the oxidative-antioxidant system was established. At the same
time, an important for clinical practice relationship was established between the degree of correction of
pathological changes in the state of the oxidative-antioxidant system and the dose of toxic effects of
xenobiotics. After intragastric administration of “Quertin” in a dose of 25 mg/kg of body weight to rats exposed
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to polyethylene glycol 400 at a dose of 1/10 DLso, a decrease in serum levels of 8-isoprostan was determined
by 14.5%, TBA-AP — by 17.3%, DK — by 15.5%. After exposure to polyethylene glycol 400 at a dose of 1/100
DLso, the content of 8-isoprostane decreased by 12.4%, TBA-AP by 16.8%, and DK by 11.8%. After exposure
to polypropylene glycol in doses of 1/10 and 1/100 DLso, the content of 8-isoprostane decreased by 17.7%
and 12.5%, TBA-AP — 11.7% and 9.8%, DK — 16.3% and 12.7% respectively. After exposure to ethylene
glycol in doses of 1/10 and 1/100 DLso, the content of 8-isoprostane decreased by 22.1% and 14.9%, TBA-
AP - 17.3% and 15.2%, DK — 17.6% and 12.2% respectively. Catalase activity increased after the correction
by “Quertin” at exposure to polyethylene glycol 400 at doses 1/10 and 1/100 DLso, respectively, by 25.8% and
20.6%; polypropylene glycol — by 26.5% and 23.4%; ethylene glycol — by 19.4% and 15.6%. Superoxide
dismutase activity in the blood of rats after the correction of “Quertin” increased at xenobiotic toxification at a
dose of 1/10 DLso (polyethylene glycol 400 — by 29.3%, polypropylene glycol — by 33.5%; ethylene glycol — by
23.2%) and decreased at toxification with xenobiotics at a dose of 1/100 DLso (polyethylene glycol 400 — by
21.6%, polypropylene glycol — by 26.7%; ethylene glycol — by 18.6%).

Key words: xenobiotics, pathological disorders, oxidative-antioxidant system, correction, quercetin.

Koppekuusa «KBepTMHOM» COCTOSIHUSI OKCUAAHTHO-aHTUOKCUAAHTHOMN

CUCTeMbl Y KpbIC B YCITOBUAX BO3,,E|,el7ICTBVI$| KCEeHOOMOTMKOB
A.U.Be3pogHasn

3apjavet OaHHOrO MccrefoBaHus SIBMNSIETCA OnpeferieHMe BO3MOXHOCTU  KOPPEKLUUWM  NaToNOrM4eckmx
HapyLUIEeHNA COCTOSIHUSA OKCMAAHTHO-aHTUOKCMAAHTHOM CUCTEMbI B OpPraHUM3Me KpbIC MPU TOKCUYECKOM
BIMSTHUM  KCEHOOWMOTMKOB MyTEM  MCMONb30BaHMSA bnaBoHOMOA KBepUeTMHA, KOTOpbii obnagaeT
aHTMOKCUAAHTHbIM, NPOTMBOBOCNANNTENbHBIM, aHTnbakTepuarnbHbIM, NPOTMBOBUPYCHbLIM 7
UMMyHOMOZYNUpYLWMM 3dekToM. McxogHbIMU UCCNEeaoBaHUSMU YCTaHOBIIEHO, YTO NpU BO3AENCTBUM
kceHobuoTukoB B Ao3e 1/10 n 1/100 OJ1so noBelwaeTca copgepxaHune npoayktoB MNOJ1 B cbiBOpOTKE KpOBU
KpblC, B TOM 4ucne 8-usonpoctaHa, TBK-aktneHbix npoayktoB (TBK-Al) n aveHoBbix koHbloratoB (OK). B
pesynbTaTe 3TOr0 COCTOSIHUE aHTMOKCUAAHTHOM CUCTEMbI TaKKE MPETEPrneBaeT U3MEHEHUS, CBUAETENbCTBOM
Yero sIBNSETCS CHMXEHUE aKTMBHOCTM KaTanasbl Npy OencTBuMmn kceHobnoTtukos B go3ax 1/10 u 1/100 Of1so, a
Takke konebaHus copepkaHus CynepokCuaancMyTasbl, 8 MIMEHHO: CHUXKEHWE Nog BIIUSIHUEM KCEHOBMOTMKOB
B fao3se 1/10 AJ1so 1 noBbieHne npu aencteum Bellects B go3se 1/100 OJ1s0. Mocne koppekunn onaBoHONOOM
KBEPLETMHOM YCTAHOBJIEHO CHWXEHWE COOEPXaHUS B OpraHvM3Me KpbiC Kak MEPBUYHBLIX, Tak U BTOPUYHbLIX
npogyktoB [MOJ1, a Takke nokasaTeneh COCTOSIHUS OKCUAAHTHO-aHTMOKCUAAHTHOW cucTembl. [pu 3TOM
yCTaHOBIEHA BaXHas! ANs KMMHUYECKOW NPaKTUKW 3aBUCUMOCTb MEXY CTEMNEHbIO KOPPEKLIMU MaToNornyecknx
M3MEHEHUN B COCTOSSHUM OKCUAAHTHO-aHTUOKCUAAHTHOW CUCTEMBbI M [030M TOKCUYECKOro BO3AENCTBUS
kceHobuoTuka. MNocne BHyTpwxkenygovHoro BBeAeHUst «KBepTuHa» B go3e 25 mr/kr maccel Tena Kpbicam,
NoABEPrLUNXCA TOKCUMYEeCKoMy BO3gencTtsuio nonuatuneHrnukona-400 B pose 1/10 AJlso, ycTtaHoBneHo
CHWXeHNe B CbIBOPOTKE KPOBW codepxaHms 8-nsonpoctaHa Ha 14,5%, TBK-AlN — Ha 17,3%, OK — Ha 15,5%.
Mocne Bo3gencTeua nonuatuneHrnukons-400 B gose 1/100 AJ1so coaepxaHue 8-m3onpocTaHa CHMXanoch Ha
12,4%, TBK-AIN — Ha 16,8%, OK — Ha 11,8%. Mocne Bo3gencTema nonunponuneHrnukonsa B gosax 1/10 u
1/100 ON1so copepxaHue 8-usonpocTaHa cHwxkamnocb Ha 17,7% u 12,5%, TBK-AN — 11,7% wn 9,8%, OK —
16,3% un 12,7% cooTBeTCTBEHHO. [locrne BO3OeWCTBUS aTuneHrnukons B posax 1/10 m 1/100 Aflso
cogepxaHue 8-usonpocTtaHa cHuxanocb Ha 22,1% u 14,9%, TBK-AlN — 17,3% u 15,2%, K — 17,6% 1 12,2%
COOTBETCTBEHHO. AKTMBHOCTb KaTanasbl MoBbIlanacb nocrne koppekuun «KBepTMHOM» B YCNOBUSIX
Bo3gencTeusa nonuatunenrnukons-400 B gosax 1/10 n 1/100 OJlso cooTBeTCcTBEHHO Ha 25,8% wn 20,6%;

nonunponuneHrnukona — Ha 26,5% wn 23,4%; atuneHrnukonda — Ha 19,4% wn 15,6%. AKTMBHOCTb
cynepokcnaamcmyTasbl B KPOBM KpbIC Mocre Koppekumn «KBepTMHOM» MOBbIWANacb B YCIOBUSIX
TOKCUpMKaumm  KceHobmoTukamm B fgo3e 1/10 [Oflso  (nonmatunenrnukonem-400 — Ha 29,3%,

nonunponuneHrnukonem — Ha 33,5%; aTuneHrnukonem — Ha 23,2%) 1 cHWXanacb B YCNOBUAX TOKcudmkauum
kceHobuoTukamm B fose 1/100 OJ1so (monuatuneHrnukonem-400 — Ha 21,6 %, NONMNPONWNEHITIMKONEM — Ha
26,7%; aTuneHrnukonem — Ha 18,6%).

KnioueBble cnoBa: KCeHOGUOMUKU, Mamosio2udecKue HapyweHusi, OKcudaHmMHo-aHmMuUoKcudaHmHasi
cucmema, KoppeKUusi, Keepuemur.

Bctyn
KceHobioTnkn (KB) LIMPOKO BUKOPUCTOBYIOTBCA MPaKTUMHO B YCiX ranyssx HapoOAHOro

rocnogapctesa (dyayeHko un gp., 2004; Blythe, Bloor, 2008; Julinova et al.,, 2018). Ha cborogHi
OeTepreHTn ctany OCHOBHUMMW KOMMOHEHTaMM npenapaTiB NobyToBoi xiMil, B pe3ynbTaTi Yoro NPOHUKNN B
yci cdhepu xuTTegiansHocTi noguHu (Matsuguma et al., 2015; Martins et al., 2018). HesBaxatoun Ha
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3aranbHuUi cnag BMpoGiB NpOMUCOBOI NpoayKLii B YKpaiHi, WwopiyHe BupobHuuTeo KB, a came nonimepis
eTuneHy Ta nponifneHy, BiHiNxnopugy, kapbamigHux cmon, ¢apb Ta nakiB Ha OCHOBI noniedipi.,
akpunoBux i BiHiNoBux nonimepis gocarae 302,6 TUC. TOH; MUMa Ha OCHOBI MOBEPXHEBO-aKTMBHUX
peuoBuH (IMAP) Ta napdyMHNX, KOCMETUYHMX i TyaneTHux 3acobiB — 100,1 Tuc. ToH Towo (BupobHuLTBO
npomucnoBoi npoaykuii, 2017). Kb TiCHO KOHTaKTYylOTb 3 OPraHiaMOM MOAMHU HE3anNexHo Big cTaTi, BiKY,
npodecii, ctaHy 3gopos’st Towo (LepbaHb, 2017). daxiBuamu BusHaveHo, wo 42% MNAP Hagxogdtb y
CTiYHi KaHani3auinHi Bogn, 22% B atmocdepHe nosiTps, 12% BUBO3ATLCA Ha CMITHUKN, 7% 3a0pyaHIOTb
TEPUTOPIO HaceneHux NyHkTiB, 11% HagxogaTe HA NpucaaubHi AinsHKN, a 6% 3anMwaroTbCs B XXUTITOBUX
npumiweHHAx (Eerkes-Medrano et al., 2015; Hortonab et al., 2017). Kb notpebytots ocobnueoi ysaru
dhaxiBLiB, OCKiNbKM BOHU BUKMNMKAKOTb B OpraHiami membpaHHy natonorito (HakoHe4yHa, 2012) Ta MOXyTb
BKIOYaTUCA B OOMIH peYoBMH, BMKNMKaOuM aucmeTaboniam Ta pisHi TsHKKi HAcnigkn, HakonuvyesaTucs y
CYOKNITMHHMX CcTpyKTypax (MapakyLliuH Ta iH., 2013).

OxkucnioBarnbHWUiA CTpec — ue CTaH, Npu siKoMy akTUBYHOTbCH BiflbHOpaAMKarnbHi npouecu Ha (oHi
NPUrHideHHs abo HeJoCTaTHOCTI aHTUOKCUAAHTHUX CUCTEM OpraHiamy. BinbHopagukanbHi npouecu, ski
NPOXOAATb B KMiTWHI, 3a4inaloTb BCi 1i CTPYKTYpU i MOAMMIKYOTb KMITUHHUA MeTaboniam. AKTUBHMM
NpoLecoM, SKUA Mae Micue Ha MOBEPXHi KNITMHHUX MemOpaH, € nepekncHe okucreHHs ninigis (MOJ1).
AktmBauia OJ1 3a ymoB BnnmBy KB 3ymoBntoe 36inblUeHHS YTBOPEHHSA MOrO MPOAYKTIB, a came:
MOANGIKOBAHNX MOSEKYN MiNOMpPOTEiHIB HM3bKOI LUINbHOCTI, nepBuHHMX npoaykTtie OJ1 — pieHoBMx
KOH'toraTiB Ta BTOpPMHHUX npoaykTiB [OJ1 — TBK-aktuBHMX npoayktiB (AbpamoBa, Msacoepos, 2013).
Mopag 3 UMM CMOCTEpIraeTbCA  MNPUrHIMEHHS  (DEPMEHTIB  aHTUMOKCWMOAHTHOrO  3axucTy
(cynepokcugamncmyTasu, Katanasu, rnytatioHnepokcugasu towo). Bnnne Kb npu3soanTb 00 akTuBauii
mMembpaHHuX ocdoninas, rigponidy 4actuHu ocdoninigis, MiABULLEHHS MNPOHUKHOCTI MembpaH
MITOXOHAPIN Ta BTpaTU X 30aTHOCTI OO OKUCHOro hoccopuriyBaHHA, BHACMIQOK 4Oro MiaBULLYETLCA
anonTtoTMYHa AaKTUBHICTb KMITMH | MOLKOMXEeHHA MemOpaH KniTMH opraHiamy 3a ymoB BnnuBy Kb
(HakoHeuHa, 2009; AbpamoBa, Msicoenos, 2013).

Xoya y cyyacHUX AOChiXeHHsX BUCBITNEeHi nutaHHa BnnvBy KB Ha cTaH aHTUOKCMAAHTHOI
cuctemm (HakoHeuHa, 2012), sigomocter wopo BrnvBy KB, §Ki BMKOPMCTOBYIOTBCA [OJ1 CUHTE3Y
CKIagHuX NonimMepiB, TaKMX SIK OKUC eTUNEHyY Ta NpOonifneHy, Ta 3acobiB KOpeKLii NopyLUEHb, O BUKIMKAHI
pocnigpkyBaHumm Kb, 3a gonomoroto pnaBoHOIAIB HE 3yCTpiYaeTbCs.

Bigomo, Lo KBEPLETUH € BaXXNIMBUM (DITABOHOSIOM CEPEA YEHIB LWECTU nigknaciB dpnaBoHoigiB Ta
Mae pisHi  GionoriyHi  BMacTMBOCTI, AHTUOKCUAAHTHWMNA, MpOTM3ananbHWUNA, aHTubakTepianbHUN,
NpoTUBIPYCHWUIA Ta iMyHoMogyrntoroumn edpekT (Jae Kwang Kim, Sang Un Park, 2018; Anand David et al.,
2016; Massi et al., 2017; 3aranko, KpasyeHko, 2016; Nepcbkuii Ta iH., 2017).

MeToauka

HocnipkeHHs TpuBanictio 45 ni6 npoeegeHo Ha 130 Ginux wypax obox craten nonynauii WAG.
TBapuHn nepebyBanu B cTaHOapTHMX YMOBax BiBapito. YTPUMaHHS i CNOCTEPEXEHHS 3a TBapuvHaMU
NpoBOAWMNMCS BIiAMNOBIAHO A0 MNONOXEHb «3aranbHOETUYHMX MPUHLIMMIB EKCNEPUMEHTIB HA TBapUHaXx», siKi
y3rompkeHi lNMepwmmM HauioHanbHMM KoHrpecom 3 Gioetukn (KniB, 2001), «EBponencbKoi KOHBEHLIT Npo
3aXUCT XpebeTHMX TBapwuH, WO BMKOPUCTOBYIOTLCA 3 €EKCMEePUMMEHTaNbHOK i HAyKOBOK METOH»
(Ctpacbypr, 1986). EkcnepumeHT npoBeAEeHO Ha TPUMHAAUSTM Tpynax TBapWH: KOHTPOSbHIA Ta
OBaHaaUATbLOX OOCHIAHUX B KiNbKOCTi Mo 10 TBApWH y KOXHIN. Po3paxyHOk HeobXigHOT 403K KCeHOBIOTHKIB
Ona NigrocTporo eKCnepumeHTy 34iNCHIOBaNKU, BUXOASYM 3 JAHUX NPO napameTpu rocTpoi TOKCUYHOCTI
(ObimenT, 1976): 1/10 Ta 1/100 Big cepegHboneTanbHoi 4o3un (dJ1so) AocnigKyBaHUX PeYOBUH BIAMNOBIAHO
cknagann gna  nonietunedrnikonto-400 (MEM-400) 2,89 T1a 0,289 r/kr macu Tina wypis,
noninponinenrnikorto (MMAMN) — 3,25 Ta 0,325 r/kr, etunexrnikonto (EIMN — 0,55 ta 0,055 r/kr. BogHi
po3umHn KB wofoHa HaTwecepue BHYTPIWHbOLLNYHKOBO BBOAMNuUch B aosi 1/10 ta 1/100 Aflso 3a
[OMOMOrot MeTaneBoro 3oHay.

Kopekuito nopylleHb OCHOBHWX MeTabosiyHMX MPOLECiB MPOBOAMIIN  LUMSAXOM BWKOPWUCTaHHA
npenapaty «KBepTuH» 3 fitodoto peyoBumHOK KBepueTuH (bopwarisceknin X3, YkpaiHa) npoTarom gBoX
TWXHIB, noynHatoum 3 31 no 45 goby ekcnepumeHTy (HakoHeuyHa Ta iH., 2017). Jo3yBaHHA npenaparty
«KBepTunH» po3paxoByBanu BigMNOBIAHO OO MOro aHoTauii 3 po3paxyHKy 25 Mr KBepuUTUHY Ha 1 Kr macu
Tina TBapMHM Ta 3a KOHCTaHTamu OGionoriyHoi akTMBHOCTI (Pbibonoenes, Puibonoenes, 1979).
KoHTponbHa rpyna ulypiB oTpumMyBana BignoBigHi o6'emun nutHoi Bogw. [Micnst 3akiH4eHHs1 45-OeHHoro
NiAroCTPOro TOKCUKOSMOTYHOr0 E€KCNepuMeHTy LypiB BMBOOUNM 3 HbOMO BignoBigHO 00 «MikHapOaHMUX
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pekoMeHAaUili WoAo MpoBedeHHs MeauKo-6ionoriyHMx AocnigXeHb 3 BUKOPUCTaHHAM nabopaTopHMX
TBapWUH» LUMASXOM AekaniTauil i3 3acTOCyBaHHAM TiNbAOTUHK, 3riQHO i3 3aTBEPOXKEHUMU iHCTPYKUIAMMN i
3aKOHOOABYMMUN aKTaMu.

lMicna 3akiHYEeHHs eKCNepuMEHTY B CupoBaTLi KpoBi BM3Hayanu BMicT npogyktie OJT — 8-
isonpoctany, TBK-All (TBK-aktnBHux npogykTis), K (aieHoBux KoH'toratiB). BigHoBneHwun rnytatioH, SH-
rpynu, uepynonnasmiH, akTUBHICTb (PepMeHTIB CynepokcuaamcMyTasu, katanasu, rnytaTioHnepokcugasm,
SIK OCHOBHMX TMOKA3HWUKIB CTaHY OKCUOAHTHO-aHTUOKCUAAHTHOI CUCTEMM, BM3HA4YanM YHipikoBaHUMM
mMeTogamun. BmicT 8-isonpocTtaHy BM3Ha4anm B peakuisix NepPeKMCHOro OKUCIEHHS apaxifoHOBOI KMCMOTH
KNiTMHHUX MeMbpaH iMyHOepMEHTHUM METOAOM 3a A0oNoMoroto Habopy «8-iso prostane ELISA» dipmm
«USBiological» (CWA). Otpumani gaHi Bupaxanucsa B nr/mn (Cracowski et al., 2000). MNpuHuun meTtoany
OCHOBaHWM Ha KOHKypeHUii Mix 8-i3onpoctaHom Ta 8-i3onpocTaH-xomniHecTepasow 3a KoH'loradito 3
niMiToBaHUM 4mucrioMm 8-izonpocTtaH-cneumdivyHNX aHTUCUPOBaTKOBMX canTiB. lMpoaykT uiel peakuii maB
YiTKMN XOBTMK konip i abcopbyBaBcA 4iTKO Mpu AOBXWHI XBUNi 412 HM. I|HTEHCUBHICTb >XOBTOrO
3abapBreHHst NpsIMO MNponopuivHa KinbkocTi 8-isonpoctany. Bmict npopgyktie MOJ1 gocnigpkysanu B
peakuii 3 TiobapbiTypoBolo kucnotow. CynepokcugamcmyTasHy aktuBHicTe (COL, K® 1.15.1.1)
BM3Ha4yanu 3a piBHEM iHribyBaHHA )epMeHTOM NpOoLEeCcy BiOHOBMEHHS HITPOCUHLOrO TETPas3osnilo 3a
HasiBHocTi NADH i deHasnHmeTacynbdaty, rnyratioHnepokcugasHy (KO 1.11.1.9) — 3a iHTEHCUBHICTIO
OKMCHEHHS TnyTaTioHy B NPUCYTHOCTI rigponepokcuay TpeTuHHoro 6ytuny (MouH, 1986), katanasHy (Ko
1.11.1.6) — 3a peakuieto 3 MonibgaToM aMoHilo, B SIKi MEPEKNC BOAHIO YTBOPKE CTIMKUI KOMMIMEKC 3
conammn monibaeny (OyovHuHa v gp., 1988). Bmict cynbdrigpuneHux (—SH) rpyn Ta BigHOBReEHoOro
rNyTaTioHy B KPOBi BM3HA4yanu CnekTpoPOTOMETPUYHUM METOAOM 3 peakTmsom EnnmaHa (KoueTos,
1980). BmicT uepynonnasmiHy BM3Ha4ann mogudikoBaHMM KOnopuMmeTpudHum metogom (Molwkos u ap.,
1986), WO TrpyHTYeETbCA Ha peakuii (epmMeHTaTMBHOrO  OKUCNEHHs  napadeHineHgiamiHy
LepynonnasmMiHoM, sika iHaKTUBYeTbCA bTOpMAoM HaTpito. [ocnimKeHHs npoBefeHi Ha GioximidHoMy
aHanizatopi «Lab Line-80» (ABcTpia). CrtatnctmiuHy oOpoOKy OTpUMaHMX [AaHuX MpoBOAWIM 3
BMKOPUCTaHHAM nakeTa nporpam Statistic 6.0.

Pe3ynbTtaTt Ta 06roBopeHHsA

Pesynbtatn gocnigkeHHsa BmicTy npoaykriB MOJ1 y kpoBi WwypiB 3a yMOB BNAMBY OOCHIOKYBAHUX
kceHobioTukiB y gosi 1/10 Ta 1/100 AJ1so BMABMIM MiABMLLEHHSA B CMPOBAaTLi KPOBi BMICTY 8-i30npocTaHy,
TBK-AN i OK. Lli gaHi BkasytoTb Ha aktuBauito MNMOJ1, ke cynpoBOSKYETbCSA HAKOMUYEHHSM MEPBUHHUX
NPOAYKTIB BiNbHOpaAuKkanbHoOro okmcneHHs ninigis — AK i BTopuHHmx npogyktis MOJT — TBK-ATT.

Micna npoBedeHHs KoOpekKuii naTonorii B opraHisami LypiB ¢naBoHOIAOM kBepueTuHoM Oyno
BUSIBMIEHO 3HWKEHHS BMICTY SIK MEPBUHHUX, Tak i BTOPUHHMX npoaykTis MOJ1 (tabn. 1). lNicna npoBeaeHHs
Kopekuii npenapatoMm «KBepTuH» 3a ymoB cybTokcuyHoro snnuey MNEM-400 B gosi 1/10 ta 1/100 Of1so vy
cupoBaTui KpoBi LWypiB 3MiHIOETbCA BMICT npoaykTie MOJ1. 3okpema BigMiyeHa NO3UTMBHA AMHaMiKa
3HWXKEHHSA BMICTY 8-isonpocTany, TBK-Ar, OK.

Tabnuus 1.
OuHamika 3miHM BMiCTYy NpOAYKTIiB NepeKMCHOro OKUCIEeHHA NinigiB y KpoBi WypiB B ymMoBax
TpuBanoi cy6tokcuyHoi gii MENr-400 nicnsa kopekuii npenapatom «KBepTtnH» (M+m, n=50)

'pyna cnoctepexenHs, Mlso
KoHTponb 00 KopekL,ii nicnsa Kopekuii
MokagHuky (n:FiO) T 17100 1710 ST
(n=10) (n=10) (n=10) (n=10)
8-izonpocTtaH (nr/mn) 6,67+0,43 20,03+0,57* 15,24+0,33* | x17,24+0,68* | x13,47+0,27*
TBK-AIT (MkM/n) 12,11+1,30 24,32+1,05* 17,24+0,35* | x20,11+1,17* | ¥4,54+1,23*
OK (mkM/n) 33,72+1,41 | 43,91+1,16* 38,51+1,09*% | x38,22+2,12* | B5,72+0,64*

lNMpumimka: * p<0,05 no gidHoweHH o0 KoHMposto,*pP<0,05 Mo 8idHOWEHHIO A0 KOpeKUi.

Micna kopekuii «KBepTnHOM» BMICT 8-i3onpocTaHy B cupoBaTui KpoBi 3HMXyBaBcs Ha 14,5% i
12,4%,TBK-AlN 3HmxyBanuca Ha 17,3% i 16,8%, OK — Ha 15,5% i 11,8% 3a ymos BnnuBy [MEI-400
BignosigHo y gosax 1/10i 1/100 Oso.
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AHarnoriyHo 6yno npoBegeHo Kopekuito npenapatom «KsepTuH» nicna Tokcmdikauii MM, Tak,
Kopekuia npenapatom «KeeptuH» 3a ymoB Brnuey [N B gosi 1/10 ta 1/100 OJ1s0 3MiHIOE OCHOBHI
nokasHukn MNOJ1 (Tabn. 2). Micna kopekuii «KBepTMHOM» BMICT 8-i3onpocTaHy 3HwxyBaBcs Ha 17,7% i
12,5%, TBK-Al — Ha 11,7% i 9,8%, OK — Ha 16,3% i 12,7% 3a ymoB Bnnuey [l BignosigHo y gosax 1/10

i 1/100 OMso0.

Tabnuusna 2.

OunHamika 3MiHM BMICTY NpoAyKTiB NepeKMCHOro OKUCIIeHHs ninigiB y KpoBi WwWypiB B ymoBax

TpuBanoi cy6tokcu4Hoi gii MM nicna kopekuii npenapatom «KBepTnH» (M+m, n=50)

pyna cnoctepexerHs, Mlso
KoHTponb O KopekKu,ii MNicnsa kopekuil
Nokazhmkm (n:F1)0) 1/10£l 1/100 1/10 P 1/100
(n=10) (n=10) (n=10) (n=10)
8-izonpocTaH (nr/mn) 6,67+0,43 12,56+0,68* 10,27+0,82* | x0,43+0,54* x8,71+0,19*
TBK-AI (MkM/1) 12,11+1,30 18,21+1,16* 16,91+0,53* | x6,20+0,56* | x15,71+0,43*
OK (mkM/n) 33,72+1,41 | 44,24+1,35* 40,35+1,32* x40,2+0,81* x38,11+1,6*

lMpumimka: * p<0,05 no gidHoweHHo 8o KoHMpPoso,*p<0,05 Mo 8IOHOWEHHIO Q0 KOPEKUT.

lMicna kopekuii «KBepTMHOM» BMICT 8-i30npocTaHy 3HWXyBaBcs Ha 22,1% i 14,9%, BmicT TBK-ATl
3HMXKyBaBcA Ha 17,3% i 15,2% T1a OK — Ha 17,6% i 12,2% 3a yMOB BMMMBY €TUNEHrMIKOMIO BiANOBIAHO Y
posax 1/10i 1/100 OJ1so0 (Tabn. 3).

Tabnuua 3.

[dunHamika 3MiHM BMiCTY NPoAyKTiB NepPEeKMCHOro OKUCIIeHHs ninigiB y KpoBi WwWypiB B ymoBax
TpuBanoi cy6tokcuyHoi gii EI nicna kopekuii npenapatom «KBepTuH» (M+m, n=50)

'pyna cnoctepexeHHs:, Of1so
KoHTponb [0 Kopekuii nicnsa Kopekuii
MokasHmkm (n=10) 1710 1/100 1710 1/100
(n=10) (n=10) (n=10) (n=10)
8-13onpocTaH (nr/mn) 6,67+0,43 25,03+0,97* 19,47+1,26* 1,45+0,58* X15,14+1,13*
TBK-AIN (MkM/n) 12,11+1,30 42,12+2,85* 25,10+1,43* x35,25+2,73* xX0,92+1,93*
OK (mkM/n) 33,72+1,41 56,12+1,49* 42,41+42,11* 44,82+1,37* 37,21+1,62*

lMpumimka: * p<0,05 rno sidHoweHH Ao KOHMPOsto,*P<0,05 Mo 8iIOHOWEHHI A0 KOPEKUIT.

CynepokcngoucmyTasa B KpPOBi SIK MEPBUHHWMIA a@HTUOKCUOAHT MIATPUMYE Ta KOHTPOJIKOE pPiBEHb
BiNIlbHUX paavKaniB i TakUM YMHOM CTBOPHE YMOBW HOPMaribHOrO BMKOPUCTaHHS KUCHEBOMO cepefoBuLLa
OpraHiaMy Ta yCrillHO AeaKTUBYE OAMH 3 HanHebe3neuyHiwnx Ans KiTMH TOKCUHIB — Lie akTUBHI dhopmu
knchHio (APK). Micns posnagy APK yTBOPHOETECS NEPEKUC BOOHIO, KU 30aTHUA MOLLKOAUTU MOMEKYnu
cynepokcuaancmyTtasu, 3 uiei npuumHn CO[ 3aBxaun yHKUiIOHYE pa3oMm i3 kaTanasot. Katanasa gocntb
wBmako poswenntoe wkignueum gns COL, nepeknc Ha Bofy i KUCEHb.

BusHaueHHA edeKTMBHOCTI Kopekuii npenapatom «KBepTWMH» MaTOMOMYHUX MOpPYLUEHb CTaHy
OKCMAAHTHO-aHTUOKCUOAHTHOI CUCTEMM MPOBEOEHO Ha OCHOBI OUIHKM OWHAMIKW B OpraHiaMmi LypiB
nokasHukiB katanasu ta CO[ (tabn. 4).

3okpemMa BigMideHa NO3UTMBHA OMHaMiKa NiABULLEHHSI NiCNS KOpekLii akTMBHOCTI kaTanasu Ha
25,8% i 20,6% 3a ymoB Bnnusy lNEM-400 B gosax 1/10 ta 1/100 QJ1so. [Micna kopekuii kBepueTUHOM
aktmeHicTe CO[1 kposi niasuulyBanack Ha 29,3% B ymoBax Tokcudpikadii NMEM-400 8 posi 1/10 Of1s0. B
CYpoBaTLi KPOBI LWypiB, Aki Oynu Tokcudpikosani MNEM-400 y gosi 1/100 Of1so, nicnsa kopekuii «KBepTuHOM»
akTuHicTb CO[1 3HmxyBanack Ha 21,6%.
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AKTUBHICTb KaTamnasu nicns kopekuil «KesepTuHom» nigBuwyBanacs Ha 26,5% i 23,4% nicns
Tokcudikauii wypis MM B gosi 1/10 Ta 1/100 ANso (Tabn. 4). AktuBHicTe COL kpoBi nigBuLlyBanack Ha
33,5% nicnsi kopekuii Tokcudikauii MM B gosi 1/10 Of1so Ta 3HmKyBanack Ha 26,7% —y nosi 1/100 OJ1so.

SH—rpynu (mM/n)

BigHoBnenwit tnyTation, (mM/n)

=

Llepynonnasmiu, {meM/n)

lyTaTioHnepokcuaasa (mrkat/reHb)

COA (meat/mreHb)

Katanasa (mkat/reHb)

AK(
TBHK-
8-i3
-40 -20 0 % 20 40 60 80 100
A
BiZIHOBNEHWIA TNyTaTioH,
Llepynonnasmid, (MK
[nyTaTioHnepoKcuiasa (Mka

Puc. 1. EdbekTuBHiCTb KOpeKuii npenapatom «KBepTMH» B OpraHiami LypiB NaToOnNoriuHMx
NopyWweHb CTaHy OKCUAAHTHO-aHTMOKCUAAHTHOI CMCTEMU B YMOBaX TpPUBarnoi CyGTOKCUYHOI Aii
noni etunexrnikonto-400 y ao3i 1/10 (A) Ta 1/100 Afso (B) (M+m, n=40)

AKTUBHICTb KaTanasu nicnsa kopekuii «KeseptnHom» nigsuilyBanaca Ha 19,4% i 15,6% BignoBigHO y
TokcudpikoBaHux EIN wypiB y gosax 1/10 ta 1/100 Aflso. AktmBHicTe CO[ KpoBi migBuwlyBanacb Ha
23,2% — B posi 1/10 QJ1so Ta 3HmxkyBanacb Ha 18,6% y wypis, ski 6ynu TokcudikosaHi EIN y gosi 1/100
[J1s0 nicns kopekuii «<KBepTuHOMY.

BicHuk XapkiBcbKoro HauioHanbHOro yHiBepcuteTty imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University



A.l.Be3poaHa
A.l.Bezrodnaya

[HWi NOKa3HWKN CTaHy OKCMOAHTHO-aHTUMOKCMAAHTHOI CUCTEMM Y KPOBI LLYpIB B yMOBax TpuBanoi
CyOTOKCMYHOI Al KCeHOBIoTMKIB, @ came aKTMBHICTb [NyTaTiOHNepoKcuaasn, BMICT LepyronnasmiHy,
rnyTaTioHy Ta SH-rpyn nicns kopekuii «KBepTMHOM» Manu TeHAEHLUi0 A0 NOKpaLLeHHs, NpoTe AOCTOBIPHO
He Bigpi3HANMCS Bif NOKAa3HWKIB 4O NpoBeaeHHs KopekLii (puc. 1).

Ta6nuus 4.

Bu3HayeHHA HasiBHOCTI Kopekuii npenapatom «KBepTUH» Ha OCHOBi BUBYEHHSA 3MiHU CTaHy

aHTUOKCUAAHTHOI aKTMBHOCTI Y KPOBI LWypiB B yMmoBax TpuBanoi cybtokcuyHoi aii MEr-400, NMr,
El (M+m, n=50)

pyna cnoctepexeHHs, Of1so
[0 KopekL,ii nicnsa Kkopekuii
MokasHitku K‘Z:l‘ig’)“’ 1710 1/100 1/10 1/100
(n=10) (n=10) (n=10) (n=10)
MEr-400
Katanasa (mkat/reHb) 4,92+0,44 | 2,70%0,17* | 3,71+0,25* | x3,31+0,32* | *x4,10+0,29*
CO[ (mkat/mreHb) 0,39+0,06 | 0,18+0,08* | 0,55+0,18* | x0,25+0,07* | x0,50+0,14*
nnr
Karanasa (mkat/r*Hb) 4,92+0,44 | 2,97+0,19* | 3,88+0,28* | 3,74+0,24* x4,14+0,30*
CO[ (mkat/mreHb) 0,39+0,06 | 0,24+0,06* | 0,52+0,15* | x0,32+0,06* | x0,47+0,17*
Er
Karanasa (mkat/r*Hb) 4,92+0,44 | 2,11+0,15* | 3,20+0,35* | x2,53+0,18* | x4,04+0,42*
COfA (mkat/mreHb) 0,39+0,06 | 0,16+0,06* | 0,62+0,15* | x0,24+0,08* | x0,56+0,12*

lMpumimka: *p<0,05 no gidHoweHHo Ao KOHMPOsto,*pP<0,05 Mo 8iOHOWEHHIO A0 KOpPeKUlT.

BucHoBku
Kopekuis npenapatom «KBepTuH» B 003i 25 MI/Kr Macu Tina 3HUXYE Y LUypiB CTyMiHb MOPYLUEHHS

CTaHy OKCUOAHTHO-aHTUOKCMAAHTHOI CMCTEMM 3a YMOB BMJIMBY KCEHOOIOTMKIB nonieTuneHrnikonto-400,

MONINPONINEHTIIIKOMO Ta €TUMEHIMIKOM0, MOKA3HMKOM Y0ro € 3HKEHHS BMICTY npoaykTie MOJ1 Ta 3amiHa

aKTUBHOCTI (pepMEHTIB aHTUOKCUOAHTHOI CUCTEMMU:

1. Y wypiB, SKi 3a3Hanu TOKCMYHOro BNnuBY nonietuneHrnikonto-400 y gosi 1/10 Aflso nicna kopekuii
«KBEpTMHOM» BCTaAHOBIIEHO 3HWXXEHHSA Y cMpoBaTLi KpoBi BMiCTy 8-idonpocTtaHy Ha 14,5%, TBK-Al —
Ha 17,3%, OK — Ha 15,5%. llicna snnuy nonietuneHrnikonto-400 y gosi 1/100 Oflso BmicT 8-
isonpoctaHy 3HumxyBaBcs Ha 12,4%, TBK-All — Ha 16,8%, OK — Ha 11,8%. [llicna snnusy
noninponinexHrnikonto y gosax 1/10 ta 1/100 OJ150 BmicT 8-i3onpocTtaHy 3HmxyBaBcsA Ha 17,7% Ta
12,5%, TBK-AN — 11,7% T1a 9,8%, OK — 16,3% 1a 12,7% BignosigHo. licns BNNuBy €TUNEHTTIIKOM Y
posax 1/10 ta 1/100 Of1so BMICT 8-i3onpocTaHy 3HmxKyBaBcs Ha 22,1% Ta 14,9%, TBK-AlN — 17,3% Ta
15,2%, OK — 17,6% Ta 12,2% BianosigHo.

2. AKTUBHICTb KaTanasu B CMpOBaTLi KPOBI LypiB nigBuLLyBanacs nicns kopekuii «KBepTMHomM» 3a ymoB
BNAMBY nonietunenrnikonto-400 y pgosax 1/10 i 1/100 [OJflso BignosigHo Ha 25,8% i 20,6%;
noninponineHrnikonto — Ha 26,5% i 23,4%; eTunexrnikonto — Ha 19,4% i 15,6%.

3. AxktuBHictb CO[] B KpoOBi LypiB nicns kopekuii «KBepTMHOM» nigBuLLyBanachb 3a yMOB TOKcudikauii
kceHobioTukamum B osi 1/10 Ofso (nonietunenrnikonem-400 — Ha 29,3%, noninponineHrnikonem — Ha
33,5%; etuneHrnikonem — Ha 23,2%) Ta 3HWXyBanacb 3a ymMoOB Tokcudikauii kceHobioTvkaMn B 403
1/100 [ONso (monietuneHrnikonem-400 — Ha 21,6 %, noninponineHrnikonem — Ha 26,7%;
eTunexrnikonem — Ha 18,6%).

4. TloKa3HWKN CTaHy OKCMAAHTHO-aHTUOKCMOAHTHOI CUCTEMU, @ CaMe aKTUBHICTb FMyTaTiOHNepoKcnaasm,
BMICT LiepynonnasmiHy, rnyTaTioHy Ta SH-rpyn y KpoBi wypiB B ymMOBax TpuBasnoi CyGTOKCUYHOI aiji
OOCNiMKYBaHWUX KCeHOBIOTUKIB, nicns kKopekuii «KBepTUHOM» Manu TeHAeHLio A0 NOKpaLLeHHs, npoTe
OOCTOBIPHO He BiAPI3HANUCS Bi4 NOKa3HWKIB 0O NPOBEAEHHST KOPEeKLUil.
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Kopekuia «KBepTUHOM» CTaHy OKCUMAAHTHO-aHTUOKCUAAHTHOI CUCTEMM Y LUYpPiB 32 YMOB BMNNUBY ...
Correction by "Quertin" of the oxidative-antioxidant system of rats at xenobiotics exposure
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Bnnue remiHy i AOHOpPIB oKkcuAy a30Ty Ha NOKa3HMKM MeTabori3my remy B neYiHLi 1 cupoBarTyi ...
In vivo effects of hemin and nitric oxide donors on parameters of heme metabolism in rat liver ...

UDC: [577.127.3+57.044:546.172.6]

BnnuB remiHy i LOHOpPIB OKCMAY a30Ty Ha NOKa3HUKU MeTaboniamy remy B
neyviHui 1 cnpoBaTLUi KPOBi LWypiB in vivo
I.B.HikiTueHko, T.B.BapaHHik, O.B.MaBn4eHko

B poGoTi BMBYEHO BNAMB in Vvivo xropuay remiHy (15 mr/kr macu Tina) i goHopis MoHookcuay asoty (NO) —
HiTponpycugy Hatpito (SNP, 1 mr/kr) i cybectpaty NO-cuHTasu L-apriHiHy (Arg, 600 Mr/kr) Ha aKTVBHICTb
KMo4YoBMX hepmeHTiB cuHTe3y (5-amiHonesyniHatcuHTasuw, AJIKC) i gerpagadii remy (remokcureHasu, 0), Ha
BMICT BifTlbHOro reMmy B MeviHLi, @ TakoX Ha BMICT reMy B cvpoBaTLi KpoBi LwypiB. JoHopn NO BBOAUNIM OKpeMo
abo 3a 30 xB po iH'ekuii xnopuay remiHy. PiBeHb BiMbHOro remy B MediHUi OUiHIOBanu 3a CniBBiAHOLLEHHAM
aKTMBHOCTI XONod)epMeHTy i 3aranbHoi akTMBHOCTI TpuntodpaH-2,3-giokeureHasm (TOO). Yepes 2 rog nicns
BBEEHHSI Xropuay remiHy crioctepiranocs 3HayHe NiaABULLEHHSA PIBHA MPOAYKTIB, sIKi MICTATbL reM, i NpoayKTiB
nepokcupadii ninigis (TBKPI) B cupoBartui kposi. Lli 3MiH1 cynpoBomkyBanuncsa 3HxeHHsiM akTuBHocTi AJTKC i
36inbLUEHHSIM aKTUBHOCTI XornodepMeHTy i HacuueHHst remoM THO, WO € pe3ynbTaToM HaKOMUYEHHsT B MeYiHLi
BiNbHOro remy. Yepes 24 rog nicrns BBeAEHHS Xropuay remiHy BMICT remy B cupoBatLi HopMmanisyBaBcsl, a
piBeHb TBEKPI1 3anuwascs nigsuwieHnm. Y nevdiHui Yepes 24 roa Aii reMiHy cnocTepiranocb 3HavHe NiaBULLIEHHS
aktmBHocTer 'O i AJIKC, Togj sik cTyniHb HacuyeHHst TOO reMom 3HWXKYBaBCS, LLO CBIgYUTb MPO NPeBanoBaHHS
npouecy gerpagauii remy Hag vioro cuHtesom. Obuasa goHopa NO He BMAMBAnMM Ha HaKOMUYEHHS remy B
cvpoBaTLi 1 NeviHui B nepLli roamHu aii remiHy. OgHak BctaHoBneHi ocobnveocTi gji SNP i L-Arg Ha knodoBuin
depMeHT cuHTe3y remy B nediHuUi i piBeHb TBKPI1 B cupoBatui kposi. L-Arg, Ha BigmiHy Big SNP, 3anobiras
HakonundeHHto TBKPI B cupoBarui, ane He nonepemxas 3HwkeHHs akTvBHocTi AJIKC yepes 2 rog nicnst iH'exuii
xnopugy remiHy. BeegeHHs camoro SNP Buknukano nigsuwenHs pisHa TBKPIT B cupoBaTui, 30inbLueHHS
aktmBHocTi TOO i 3HWkeHHs akTuBHocTi AJIKC B nediHui 4epe3 2 rog. Bmict remy B cupoBatui NO3UTUBHO
KOPEmoBaB 3 aKTUBHICTIO XOrNogepMeHTy i HacuueHHsim remom TOO B nedviHui. MNonepeaHst o6pobka goHopamm
NO He BnnvBana Ha nigBuweHHA akTuBHocTi O, ogHak 6nokysana iHaykuito AJTIKC, 3HWKEHHS aKTUBHOCTI
xornodepMeHTy i cTyneHs HacndeHHsa remoM T O yepes 24 rog nicns BBeaeHHs xropuay remidy. Omke, n SNP,
" Arg 3anobirany 3HWKEHHIO PiBHS BiNlbHOrO reMy B MeviHLi, Lo MoXe Oy Ty NoB'A3aHO 3 HITPO3UIMIOBAHHSAM remy
B npucyTHocTi AoHopiB NO i, ik Hacnigok, 1oro BinbLU NOBINBbHOK Aerpajalieto B reMOKCUreHasHin peakLii.

KnioyoBi cnoBa: memaboniam 2emy, nediHka, cuposaimka Kposi, 2emiH, O0HOpU OKcudy asomy.

In vivo effects of hemin and nitric oxide donors on parameters of heme

metabolism in rat liver and serum
[.V.Nikitchenko, T.V.Barannik, O.V.Pavychenko

In vivo effects of hemin chloride (15 mg/kg body weight) and donors of nitrogen monoxide (NO) — sodium
nitroprusside (SNP, 1 mg/kg) and substrate of NO-synthase L-arginine (L-Arg, 600 mg/kg) on the activity of key
enzymes of heme synthesis (5-aminolevulinate synthase, ALAS) and heme degradation (heme oxygenase, HO),
on the free heme level in liver and on the content of heme in blood serum of rats were studied. NO donors were
administered alone or 30 min before hemin chloride injection. The level of free heme in liver was estimated by the
ratio of holoenzyme and total tryptophan 2,3-dioxygenase (TDO) activities. Two hours after hemin chloride
administration a significant increase in the level of heme-containing products and lipid peroxidation products
(TBARS) was found in blood serum. These changes were accompanied by decrease in ALAS activity and by
increase in holoenzyme activity and heme saturation of TDO, which was the result of free heme accumulation in
liver. 24 hrs after administration of hemin chloride the content of heme in serum returned to normal level, while
level of TBARS remained elevated. 24 hrs after hemin action a significant increase in the activities of HO and
ALAS was observed in liver, while the degree of TDO heme saturation decreased, indicating the prevalence of
heme degradation over its synthesis. Both NO donors did not affect the accumulation of heme in serum and liver
first hours after hemin action. However, the specific features of SNP and L-Arg effects on the key enzyme of
heme synthesis in liver and the TBARS level in serum were revealed. L-Arg, unlike SNP, prevented the
accumulation of TBARS in serum, but did not prevent a decrease in ALAS activity 2 hrs after hemin chloride
injection. The treatment by SNP itself caused an increase in TBARS level in serum, an increase in TDO activity
and a decrease in ALAS activity in liver 2 hrs after action. Heme content in serum positively correlated with
holoenzyme activity and heme saturation of TDO in liver. The pretreatment with NO donors did not affect the
increase in HO activity, however, it blocked the induction of ALAS, a decrease in holoenzyme activity and heme
saturation of TDO 24 hrs after the administration of hemin chloride. Thus, both SNP and Arg prevented a
decrease in free heme level in liver, which might be due to heme nitrosylation in the presence of NO donors and,
as a result, its slower degradation in the heme oxygenase reaction.

Key words: heme metabolism, liver, blood serum, hemin, nitric oxide donors.
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BnusiHne remmHa m AOHOPOB OKCMAa a30Ta Ha NoKa3aTtenun mMeTabonuama rema

B NEeYEHU U CbIBOPOTKE KPOBM KPbIC in Vivo
WN.B.Huknt4yeHko, T.B.BapaHHuk, O.B.[MaBn4eHko

B paboTe n3yyeHo BnusiHWE in vivo xnopuaa remvHa (15 mr/kr maccbl Tena) u JOHOPOB MOHOOKCMAA a3oTa
(NO) — Hutponpycenga Hatpua (SNP, 1 wmr/kr) n cybetpata NO-cuHTasbl L-aprvHmHa (L-Arg, 600 mr/kr) Ha
aKTVBHOCTb KrtoyeBbIX hepmeHTOoB cuHTe3a (5-amuHoneBynuHatcuHTasbl, AJIKC) u  gerpagauum rema
(remokcureHassbl, [O), Ha cogepxaHne cBoOOAHOrO remMa B NeveHn, a Takke Ha cogepXaHue rema B CbIBOPOTKE
kpoBu Kkpbic. [oHopbl NO BBognmu oTgensHo vnu 3a 30 MUH OO WMHBbEKUMM Xnopvga reMuHa. YpoBeHb
cBOBOOHOro remMa B MeYeHW OLeHMBanM Mo COOTHOLLEHMIO aKTMBHOCTM XonodepmeHTa 1 obLlen akTMBHOCTU
TpuntocpaH-2,3-anokcureHasel  (TOO). Yepes 2 4 nocne BBegoeHust Xnopuga remuvHa Habnoganoch
3Ha4MTENbHOE NOBbILLEHNE YPOBHS reM-cogepalumx NpoAyKToB U NPOAYKTOB nepokcuaaumm nunugos (TEKPIT)
B CblBOPOTKE KPOBW. [laHHble M3MEHEeHWs COMpOBOXAanuCb CHukeHneM aktuBHocTM AJIKC u yBenuyeHvem
aKTMBHOCTU xonodpepmeHTa M HacbiweHns remom TAO, 4TO ABNSieTCS pe3ynbTaToM HAaKOMMEHUs B NeYeHu
cBobogHoro rema. Yepes 244 nocrne BBeOeHWs Xopuaa reMuHa CoAaepXaHWe rema B CbIBOPOTKE
HopmMarnu3oBanocb, a ypoBeHb TBKPI1 octaBanca nosbilweHHbIM. B neveHn yvepes 24 4 genctsusa remuHa
OTMEYEeHO 3HauuTernbHoe nosbiweHne aktmeHocTn MO n AJIKC, Torga kak crteneHb Hacbiwenus TOO remom
CHWXanacb, 4YTO CBMAETENbCTBYET O MpeBanMpoBaHMM Mpouecca Aerpagaumn rema Hag ero cuHtesom. Oba
AoHopa NO He BnMsiNM Ha HakomnsieHye remMa B CbIBOPOTKE M MEeYEHN B NepBble Yackl 4encTBus remmHa. OgHako
ycTaHoBreHbl ocobeHHocTy aenicteua SNP un L-Arg Ha kntoveBol (oepMEHT CUHTE3a reMa B NEYEHN U YPOBEHb
TBKPI B cbiBOopoTKe KpoBu. L-Arg, B otnndme oT SNP, npepoTepaluan HakonneHne TBKPI1 B cbiIBOPOTKE, HO HE
npegynpexagan cHwkeHns aktmeHocTu AJIKC yepes 2 4 nocne nHbekumn xrnopuga remvHa. Beegernue camoro
SNP BbI3biBano nosbiweHne ypoBHA TBKPI B cbiBOpoTKe, yBenuyeHne aktvBHoctu TOO w cHuxeHue
aktneHocTn AJIKC B neyeHn yepe3 2 4. CogepxaHue rema B CbIBOPOTKE MOMOXUTENBHO KOPPEnupoBasno c
aKTUBHOCTbLIO XonodepMeHTa 1 HacblweHnem remom TAO B neyenwn. MNpegobpaboTtka goHopamm NO He Bnusna
Ha nosbiweHne akTueHocTM 'O, ogHako 6rokuposana uHaykumio AJTKC, cHKeHVe akTUBHOCTY xonodepmeHTa
1 cTeneHun HacoiweHus remom TOO vepes 24 4 nocne BBeAeHVs xropyaa reMuHa. Takum obpasom, n SNP, u L-
Arg npegoTBpallany CHWKeHWe YpOBHA CBOOOAHOrO rema B MEYeHW, YTO MOXET OblTb CBA3aHO C
HUTPO3UNMpoBaHWeM rema B npucyTtcTeum goHopos NO u, kak crneacTeve, ero bonee meaneHHoW Aerpagaumen
B reMOKCMreHa3How peakuuu.

KnioueBble cnoBa: obMeH 2ema, reyeHb, CbIBOPOMKa Kposu, 2ceMUH, OOHOpr okcuda azoma.

Introduction

Heme (Fe?*-protoporphyrin) is ubiquitously used as a prosthetic group in various hemoproteins
whose renewal is based on the constant heme turnover (Ponka, 1997). Each step of heme metabolism
including heme synthesis, transport and degradation, is critically dependent on specific proteins and is
tightly regulated (Furuyama et al., 2007). “Free” (not incorporated in hemoproteins) heme is strong
lipophylic prooxidant able to damage biomolecules and biomembranes (Kumar, Bandyopadhyay, 2005).
On the other hand, free heme is known as a signal molecule with multiple regulatory functions that, first of
all, controls its own metabolism (Furuyama et al., 2007; Ponka, 1997; Ayer et al., 2016). Key enzyme of
heme biosynthesis, 5-aminolevulinate synthase (ALAS, EC 2.3.1.37), is regulated by heme at both
transcriptional and posttranscriptional levels (Ponka, 1997). Key enzyme of heme degradation, heme
oxygenase (HO, EC 1.14.14.18), has two isoforms, inducible HO-1 and constitutive HO-2, both regulated
by heme level but through different mechanisms (Wu, Wang, 2005; Yi, Ragsdale, 2007).

Free heme in mammals liver can originate from new heme synthesis as well as from degraded
hemoproteins including heme of hemoglobin that under intravascular hemolysis is transported into
hepatocytes (Smith, Morgan, 1985; Ponka, 1997). Various intracellular proteins able to bind free heme
are known, and one of them is rat liver enzyme, tryptophan 2,3-dioxygenase (TDO, EC 1.13.11.11), that
exists in two forms, heme-bound holoenzyme and apoenzyme, whose proportion depends on free heme
level (Badawy, 2017).

Free as well as protein-bound heme can be a target for nitrogen monoxide (NO) that is synthesized
from L-arginine by NO-synthases (NOS) and acts as an intracellular signal molecule (Treuer, Gonzalez,
2015). Although NO is a lipophilic radical molecule with strong affinity for heme iron (Bloodsworth et al.,
2000), the formation of heme-nitrosyl complexes can limit heme participation in oxidative processes and
therefore restrict heme prooxidant action (Osipov et al., 2007). NO is shown to have contradictory effect
on heme oxygenase activity: it induces HO-1 at transcriptional level (Wu, Wang, 2005) but inhibits both
HO-1 and HO-2 activities through heme nitrosylation in heme-binding sites (Ding et al., 1999; Kinobe et
al., 2004). The regulation of ALAS and TDO activities by NO under free heme accumulation in liver has
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not been deeply investigated. NO synthesis by NOS could be inhibited under stress or arginine
deficiency, therefore direct NO donors are widely used to bypass this limitation (Cavicchi et al., 2000).

Taking all this into account, we studied the effects of NO donor sodium nitroprusside and NOS
substrate L-arginine on the activities of the key enzymes of heme metabolism, as well as free heme level
in the rat liver and heme level in blood serum under hemin action in vivo.

Materials and methods

Wistar male rats (160—-200 g) used in the study were divided into 6 experimental groups. Hemin
was dissolved in minimum volume of 1M NaOH and diluted 40 times by 0.9% NaCl. Hemin stock solution
was injected intraperitoneally at final dose 15 mg/kg body weight (group ‘Hemin’). Control animals (group
‘Control’) were injected with the corresponding volume of 0.9% NaCl. Sodium nitroprusside (SNP) was
dissolved in 0,9% NaCl and administered intraperitoneally at final dose 1 mg/kg alone (group ‘SNP’) or 30
min before hemin chloride injection (group ‘Hemin+SNP’). L-Arginine (L-Arg) was dissolved in minimal
volume of 1N HCI, the solution was neutralized by 2N NaOH to pH 7.0, and then 0.9% NaCl was added to
reach the required volume. L-Arg was administered intraperitoneally in dose 600 mg/kg alone (group ‘L-
Arg’) or 30 min before hemin chloride injection (group ‘Hemin+L-Arg’). The animals were decapitated
under light ether anesthesia 2 or 24 hours after hemin chloride (groups ‘Hemin’, ‘Hemin+SNP’, ‘Hemin+L-
Arg) and 2,5 or 24,5 hrs after NO-donors administration (groups ‘SNP’ and ‘L-Arg’).

Blood was collected to obtain serum. The liver was perfused in situ with cooled physiological
saline. Subcellular fractions were obtained by standard differential centrifugation at 2°C.

5-Aminolevulinate synthase activity was measured in liver homogenates by the amount of 5-ALA
(Marver et al.,, 1966) and expressed in nmol 5-ALA/h per mg protein. Heme oxygenase activity was
measured in post-mitochondrial fraction of liver and estimated by the amount of bilirubin using extinction
coefficient 4x10* M-*cm™ and was expressed as nmol bilirubin/min per mg protein (Sardana et al., 1985).
Methemalbumin used as the substrate was formed in situ from hemin (final concentration 0.033 mM) and
human serum albumin (final concentration 0.0025 mM).

Tryptophan 2,3-dioxygenase enzyme activity was measured in post-mitochondrial fraction of liver
without hemin addition (holoenzyme activity) or after addition of hemin chloride in final concentration
0,002 mM (total activity). Both holoenzyme and total activity were estimated by the amount of kynurenine
generated from L-tryptophan, the data expressed in nmol kynurenine/h per mg protein (Badawy, Evans,
1973). Heme saturation of TDO was calculated as the ratio of holoenzyme activity to total activity and
expressed as a percentage.

The content of lipid hydroperoxides (TBARS) was measured in serum and in post-mitochondrial
fraction of liver by the reaction with thiobarbituric acid (Ohkawa et al., 1979) and expressed in equivalent
amounts of malonic dialdehyde (MDA) using coefficient of molar extinction 1,56-10° M*.cm™. The level of
heme-containing compounds in serum was estimated by optical density in the Soret region (390-450
nm), and expressed in AA/mg protein (Hrkal, Muller-Eberhard, 1971). Protein content was determined by
Lowry method modified by Miller using bovine serum albumin as the standard (Miller, 1959).

Statistical processing of the data was performed using parametric methods. A threshold p<0.05
was considered statistically significant.

Results and discussion

Hemin chloride significantly increased serum absorbance in Soret region that reached 340% (group
‘Hemin+L-Arg’), 390% (Hemin) and 430% (Hemin+SNP) of the control level two hours after hemin
chloride injection (Table 1).

This makes evidence on the accumulation of heme-containing compounds that could originate from
erythrocyte lysis and/or exogenous hemin presence. Pretreatment by NO donors didn’t prevent and NO-
donors by themselves didn’t cause heme accumulation in serum at this period of time. 24 hrs after hemin
chloride injection serum absorbance in Soret region was at control level except co-treatment with SNP
wherein this parameter was 2.7 times higher than control (Table 1) that could be the sign of more
prolonged circulation of hemolysis products.

Two hours after hemin and/or SNP treatment the content of TBARS in serum was increased to
155-160 % of control level while L-Arg prevented hemin-induced raise of TBARS level (Table 1). Free
heme molecule is strong lipophilic prooxidant able to interact with cell membranes and low density
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lipoproteins (Kumar, Bandyopadhyay, 2005). Moreover, iron ion released from heme could catalyze free
radical processes, therefore high TBARS level can be the result of free heme accumulation.

Table 1.

The absorbance in Soret region and TBARS content of rat serum after hemin chloride and
NO donors injection (M+m, n=5-6, *p<0.05 versus control values)

Experimental Absorbance in Soret region, TBARS content, _
group AA/mg protein nmol MDA/mg protein
2 hrs 24 hrs 2 hrs 24 hrs
Control 0,035+0,005 0,034+0,006 1,00+0,09 1,00+0,09
Hemin 0,130+0,014* 0,034+0,006 1,64+0,15* 1,40+0,11*
SNP+Hemin 0,142+0,035* 0,088+0,013* 1,57+0,21* 1,54+0,11*
L-Arg+Hemin 0,112+0,018* 0,037+0,006 1,28+0,12 1,58+0,12*
SNP 0,032+0,004 0,022+0,004 1,49+0,09* 0,97+0,18
L-Arg 0,028+0,004 0,030+0,008 1,02+0,12 1,03+0,11

SNP and L-Arg revealed different effects on TBARS level in blood serum two hours after hemin
chloride injection. Pretreatment by L-Arg prevented TBARS accumulation induced by hemin while SNP
did not affect this parameter. The antioxidant and antiradical properties of L-Arg were shown in model
systems both in vitro and in vivo wherein L-Arg was able to limit superoxide formation and lipid
peroxidation (Milutina et al., 1990). On the other hand, L-Arg can be utilized for synthesis of NO that has
dual antioxidant role. Firstly, it promotes the formation of heme-nitrosyl complexes (NO-Fe-protoporphyrin
IX) that restricts prooxidant effects of heme (Osipov et al., 2007) and secondly, it can break free radical
chain reactions through direct interaction with alkoxyl and peroxyl radicals (Chamulitrat, 1998). In contrast
to L-Arg SNP is known as prooxidant (Nazari et al., 2012) and the increased TBARS level found in blood
24 hours after only SNP injection (Table 1) is consistent with this data. L-arginine by itself didn’t cause the
accumulation of TBARS at both periods.

The TBARS level in serum was greatly increased 24 hrs after hemin chloride injection (140-158 %
of control) independently of the presence of NO donors. High level of TBARS under normal level of heme-
containing compounds in serum at this time can make evidence on heme binding with blood or
endothelial cells first hours after action that intensified lipid peroxidation (Balla et al., 1993).

Hemin caused significant increase in TDO holoenzyme activity in rat liver two hours after injection
(Table 2), which was not prevented by NO donors. The most pronounced raise of this parameter (350%
of control level) was revealed under hemin and SNP co-treatment.

It should be noted that 2 hrs after injection (Table 2) SNP by itself increased not only holoenzyme
TDO activity (177% of control) similar to action of hemin but also increased total (153%) TDO activity. The
raise of total TDO activity might be due to apoenzyme stabilization by heme and/or activation of
apoenzyme synthesis de novo at transcription level under glucocorticoid action (Badawy, 2017).

Table 2.
The holoenzyme and total enzyme activity of TDO in rat liver after hemin chloride and NO
donors injection (nmol kynurenine/h per mg protein; M+m, n=5-6, *p<0.05 versus control values)

Experimental TDO holoenzyme activity TDO total activity
group 2 hrs 24 hrs 2 hrs 24 hrs
Control 6,33+1,17 6,78+1,41 20,36+1,51 21,52+4,16
Hemin 16,95+2,62* 2,81+0,79* 21,90+2,83 15,39+3,46
SNP+Hemin 20,55+2,16* 5,17+1,16 24,34+1,79 29,62+4,85
L-Arg+Hemin 13,67+2,58* 3,88+0,35 19,80+2,70 19,15+4,41
SNP 11,0240,84* 3,43+0,65 31,90+2,45* 19,13+4,23
L-Arg 7,06+0,71 7,80+1,62 18,74+1,99 16,06+4,68
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24 hrs after hemin treatment TDO holoenzyme activity sharply decreased to 41% of control level
that was prevented by NO donors. Total TDO activity was at the control level 2 hrs and 24 hrs after hemin
chloride injection independently of pretreatment by NO donors (Table 2).

The free heme level in rat liver can be evaluated by the tryptophan-2,3-dioxygenase apoprotein
heme saturation. This parameter was increased 2.3 times two hours after hemin action from 33% to
almost 77% that made evidence on free heme accumulation in cytosolic fraction of rat liver (Table 3). The
early raise of TDO heme saturation was not prevented by NO donors.

The decrease in TDO heme saturation 24 hrs after hemin action (59% of control) accompanied by
the decrease in holoenzyme activity but not by apoenzyme induction or stabilization (Table 3) was the
sign of heme deficiency (Badawy, 2017). Such changes could be the result of the inhibition of heme
synthesis and induction of heme degradation (Kaliman et al., 1989). Both SNP and L-Arg prevented the
decrease in TDO heme saturation 24 hrs after hemin treatment. Changes in free heme level were not
followed by alterations of TBARS level in rat liver (Table 3). In spite of SNP effect on TDO activity, TDO
heme saturation didn’t change after SNP action (Table 3).

Table 3.
The heme saturation of TDO and TBARS content of rat liver after hemin chloride and NO
donors injection (M+m, n=5-6, *p<0.05 versus control values)

Experimental TDO heme saturation, % nmoTEA%FSnfgg:‘eSrt(’)tein

group 2 hrs 24 hrs 2 hrs 24 hrs
Control 33,27+4,35 30,64+2,30 0,90+0,14 0,90+0,14
Hemin 76,60+5,96* 17,9540,93* 1,00+0,19 0,84+0,05
SNP+Hemin 89,64+2 54* 34,21+7,08 0,91+0,20 0,71+0,18
L-Arg+Hemin 66,64+9,58* 32,50+9,43 0,91+0,09 0,70+0,15
SNP 42,38+10,04 20,6545,63 0,60+0,09 0,71+0,08
L-Arg 39,45+4,96 47,95+12,95 0,82+0,10 0,69+0,07

It is known that hepatocytes have receptor-mediated mechanism for capture of extracellular heme
complexed with hemopexin with its further transport by intracellular heme-binding proteins to endoplasmic
reticulum for degradation in heme oxygenase reaction (Smith, Morgan, 1985). Specific protein-mediated
heme traffic into hepatocytes does not cause the activation of free radical processes (Eskew et al., 1999).
Overloading of this system could result in non-specific heme transport into hepatocytes, increase in free
heme pool in membranes and cytosol with promotion of lipid peroxidation (Balla et al., 1993). The
accumulation of heme-containing products in serum and free heme in liver revealed first hours after
hemin chloride injection (Table 1) was not accompanied by increase in TBARS content in liver (Table 3).
So we can suppose the maintenance of capacity of heme-binding systems in blood plasma after this dose
of hemin.

The activity of the key enzymes of heme metabolism in liver was revealed to be differently affected
by NO-donors (Table 4). ALAS activity altered in two-phase manner with decrease to 50% of control level
2 hrs after hemin chloride injection and the increase to 230% 24 hrs after treatment. According to our
previous data, the activity of ALAS was decreased for at least 6 hrs while the raise of ALAS activity was
firstly observed 18 hrs after administration of hemin chloride in dose of 15 mg/kg b.w. (Kaliman et al.,
1989). Such kind of ALAS dynamics is due to free heme level oscillations in liver cells (Braidotti et al.,
1993). The accumulation of free heme is known to inhibit ALAS synthesis at transcriptional and
translational levels, to destabilize ALAS mRNA and to inhibit ALAS precursor transport into mitochondria
(Furuyama et al., 2007). The exhaustion of free heme pool on the contrary causes the activation of ALAS
synthesis.

The decrease in ALAS activity by hemin 2 hrs after injection was prevented under co-treatment
with SNP but not with L-Arg. It should be noted that SNP by itself caused the decrease in ALAS activity
(to 56% of control). The similar inhibition of erythroid-specific ALAS2 in murine reticulocytes under SNP
action was shown by Mickael with co-authors (Mikhael et al., 2013). Both NO donors blocked the
increase in ALAS activity in the second phase of hemin action that could be due to relatively high heme
concentration in liver cells according to TDO heme saturation (Table 3).
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HO activity increased to 215% of control level 24 hrs after hemin chloride injection (Table 4). Liver

cells have two isozymes of HO, inducible HO-1 and constitutive HO-2. Heme oxygenase-1 gene
expression is known to be induced through heme responsive transcription factors under various stress
and pathological conditions accompanied by free heme accumulation (Furuyama et al., 2007). The raise
of inducible HO-1 activity may lead not only to degradation of excessive free heme but also to less
availability of heme for synthesis of hemoproteins such as microsomal cytochrome P450 (Kaliman et al.,
1989).

Table 4.
The activities of ALAS and heme oxygenase (HO) in rat liver after hemin chloride and NO
donors injection (M+m, n=5-6, *p<0.05 versus control values)

Experimental ALAS activity, _ N I-_|O a_ctivity, _

group nmol 5-ALA/h per mg protein nmol bilirubin/min per mg protein
2 hrs 24 hrs 2 hrs 24 hrs

Control 0,050+0,007 0,050+0,007 0,032+0,005 0,034+0,004
Hemin 0,025+0,007* 0,115+0,021* 0,030+0,003 0,073+0,008*
SNP+Hemin 0,034+0,011 0,057+0,013 0,028+0,001 0,073+0,004*
L-Arg+Hemin 0,025+0,006* 0,039+0,010 0,024+0,002 0,061+0,004*
SNP 0,028+0,004* 0,058+0,012 0,029+0,004 0,041+0,005
L-Arg 0,043+0,004 0,030+0,006 0,026+0,001 0,035+0,002

Hemin and NO donors, including SNP, are known to synergistically stimulate HO-1, thereby they
strengthen intracellular heme accumulation (Foresti et al., 2003). Basing on this data we expected the
activation of heme transfer from blood to liver and HO induction under co-treatment by hemin and NO-
donors. Nevertheless, no significant difference was revealed in free heme level and the degree of HO-
activity increase in liver between only hemin action and its co-action with NO-donors.

NO is known to have various effects on HO activity. NO was shown to activate HO-1 expression in
rat aortic smooth muscle cells, to increase both HO-1 mRNA stability in human fibroblast cells (Wu,
Wang, 2005) and HO-1 induction by heme in endothelial cells (Foresti et al., 2003). Peroxynitrite that is
one of NO metabolites is the inhibitor of HO activity through the nitration of tyrosine residues in HO-1 and
cysteine residues in HO-2 (Kinobe et al., 2004). The inhibitory effect of NO on heme oxygenase was also
shown under action of NOS inhibitors (Mayer et al., 2003). In our experiments NO donors affected neither
the basal level of HO activity nor the induction of HO by hemin (Table 4).

To sum up, hemin chloride in vivo (15 mg/kg b.w.) caused the significant increase in both heme-
containing products and TBARS levels in blood serum two hours after injection. Heme income from blood
replenished the free heme pool in liver that was confirmed by the inhibition of ALAS activity and by the
increase in TDO holoenzyme activity as well as TDO heme saturation first hours after hemin chloride
injection. No activation of free radical processes in liver testified that heme transport from blood to liver for
degradation was performed by the help of specific transporters. 24 hrs after hemin chloride injection
heme content in serum was normalized while TBARS level in serum was still higher than in control. The
raise of HO activity in liver at this period could cause the fall of free heme level revealed by the decrease
in TDO holoenzyme activity and heme saturation as well as the increase in ALAS activity.

Both NO donors were unable to prevent the accumulation of heme in serum and liver 2 hrs and the
activation of lipid peroxidation in serum 24 hrs after hemin chloride injection. Nevertheless ALAS activity
was not inhibited after co-treatment by hemin with SNP while only hemin as well as only SNP decreased
its activity. SNP by itself did not cause heme accumulation in serum but increased TDO holoenzyme
activity 2 hrs after injection.

Possible source for excessive heme that affected both ALAS and TDO could be the inhibition of
heme degradation due to heme nitrosylation under NO release from SNP as direct NO donor (Wang et
al., 2003). L-Arg but not SNP was effective in prevention of TBARS accumulation in serum 2 hrs after
hemin action.

SNP delayed the normalization of heme level and did not protect from activation of lipid
peroxidation in serum first hours after hemin chloride injection. Ability of SNP alone to cause TBARS
accumulation in serum and to affect TDO and ALAS activities in liver makes it less safe towards cellular
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metabolism than L-Arg. Thus direct NO donor SNP and L-Arg that is the substrate of NOS and has
antioxidant properties (Milutina et al., 1990) revealed different effects on prooxidant indexes in blood and
heme metabolism in liver.

Heme content in serum revealed strong positive correlation with TDO holoenzyme activity (r=0.83;
p=0.002) or TDO heme saturation in liver (r=0.79; p=0.004) but no significant correlation with TBARS
level in serum. ALAS activity negatively correlated with TDO heme saturation (r= —0.61; p=0.045). These
data confirm the dependence of ALAS activity on heme level as well as the role of blood heme as
potential source for free heme pool in liver. While lipid peroxidation in serum was not directly dependent
on heme level under investigated dose of hemin.

Intracellular heme concentration is known to be strictly controlled at the levels of its synthesis,
degradation, transport and incorporation into hemoproteins (Furuyama et al., 2007). The imbalance of
these processes leads to oscillations of free heme pool whose increase under NO accumulation could
cause heme nitrosylation. Heme-nitrosyl complexes formed under high NO concentration were shown to
reversibly inhibit heme oxygenase that resulted in the decrease in the level of end product of heme
degradation, bilirubin (Wang et al., 2003). In the experiments with glycerol model of rhabdomyolysis we
also showed the decrease in bilirubin level in blood and the accumulation of heme in tissues caused by L-
Arg injection (Nikitchenko et al., 2011).

Under hemin treatment both NO donors did not affect heme accumulation in liver first hours but
prevented the decrease in heme level 24 hrs after injection. The absence of ALAS induction 24 hrs after
co-action of hemin and NO-donors was accompanied by the maintenance of TDO holoenzyme activity
and heme saturation at control level unlike after only hemin action. It should be noted that HO activity was
two-fold increased at this period of time but this did not lead to the lack of heme for TDO. Thus, both SNP
and L-Arg prevented a decrease in free heme level in liver, which might be due to its nitrosylation in the
presence of NO donors and, as a result, slower degradation in the heme oxygenase reaction.

The ability of both NO donors to affect in vivo free heme level and key enzymes of heme
metabolism in liver has to be taken into account under NO therapy of pathological states accompanied by
increased hemolysis and hemoproteins degradation.
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3aranbHa aHTMOKCUMAAHTHA aKTUBHICTb NPU anoTpaHcnnaHTauii

eMOpioHanbHOI M’1I30BOI TKAHUHM Y LLYpIiB
0.B.HikonaeBa, C.A.lMeTpoB

AnoTpaHcnnaHTauis embpioHanbHOI TKaHWHM € OAHUM 3 aKTyarbHWX HamnpsMKIB B Cy4acHi TEOpeTu4Hin Ta
Meau4Hin - Bioximii, AKMA  po3pobnseTbca  ANA  CTMMyNSUil  Ta  BiOQHOBMEHHS  (OYHKUI  OpraHiamy.
AnoTpaHcnnaHTauilo emOpioHanbHOI TKaHMHM PO3rNSAalTb SK MOXIMBY anbTepHaTUBY TpaauUiiHUM,
KOHCEpBaTUBHUM MeETOAAM IiKyBaHHS, @ TaKOX SK METOAOSIOrYHY OCHOBY €KCMEepUMEHTarbHUX PO3pOoOOK.
MeToro poboTn Gyno gocnigutyv BNNvMB anoTpaHcnnaHTauii eMbpioHanbHOI CTErHOBOI M'SI30BOI TKAHWMHWU Ha
3aranbHy aHTMOKCUMAAHTHY aKTUBHICTb. [ns anoTpaHcnnaHtauii emOpioHanbHUX M'SI30BMX  TKaHUH
BMKOPMCTOBYBanun eMb6pioHiB CTpokoM 2—-3 TwxkHi. Mig edipHMM HapKo3oM B acenTUYHUX yMOBax TBapUHY
ikcyBanu A0 XipypriYHOi AOLLUKM y MONOXEHHI Mnexayn Ha CnuHi, onepaudiiHe none BUromnioBanu ta Tpudi
06pobnanu aHTUcenTnkom. Po3pi3 NpoBoAMIM MO BHYTPILLHIA CepeHi TPETUHI cTerHa. Y em0OpioHiB Bunyyanm
CTErHOBY M’I30BY TKaHUHY, SKy oikCyBanu niratyporo A0 CTerHa AopOocroro wypa. PaHy nowapoBo 3awmBanm
LiNbHO BY3MOBUM LWBOM. BukopucTaHy anoTpaHcnnaHTauito NpoBoaunu 3rigHo 3 XipypriyHMMK npasuniamm
onepauin Ha wm'A3ax. [ocnigXyBaHi MOKa3HWMKM BU3Ha4YanuMcb Ha Meplly, TpeTio Ta cboMmy Aoly nicns
onepauiiHoro BTpPyYaHHA B TKaHWHI AoHopa i peuunieHTta. lligcagky cdopmoBaHOi TKaHWHM Ta ygaBaHy
onepadito NpoBoAUNM ANs TOro, LWoG BUKMIOYUTM Aito sk camoi onepadii, Tak i edekTy nigcagku TKaHWHW, i
BUSIBUTW A0 eMBpioHanbHOT TkaHWHW Ha cdopMoBaHy. KoxeH nokasHUK Mu JochigxXyBanu He Tinbku npu
nigcagui embpioHanbHOI TKaHWHW, ane N npu ygaBaHi onepauii Ta nigcagui cpopmMoBaHOi TKaHWHM [0
chopMOBaHOI Ta NOPIBHIOBANM aHanori4yHi MOKa3HMKM NPW BCIX LMX TPbOX BMAax BTPyYaHHs. BctaHOBMEHi 3MiHN
3AA Ha TpeTio o0y OocnigXeHHs anoTpaHcnaHTaLii CTErHOBOI M’SI30BOi TKaHUHM emOpioHa ceig4aTtb Npo
OOCTOBIpHE 3HWXKEHHS 3aranibHOT aHTUMOKCUOAHTHOI aKTUBHOCTI B TKAHMHI peLmnieHTa, Wo Moxe 6yTun noB’si3aHe
3i 3pMBOM @HTMOKCWAAHTHOIO 3aXUCTY, KU XapakTepu3yeTbCH PO3BUTKOM BiNlbHOPaAMKanbHUX MOLIKOOKEHb
Pi3HMX KOMMOHEHTIB KNiTUHW i TKAHWH, WO i € CUHAPOMOM nepokcuaalii, ane Ha cbomy 06y aHTUOKCUAAHTHI
CUCTEMU BiHOBIIOOTHLCS.

KnrwouoBi cnoBa: anompaHcrnnaHmauisi, MSA308a mMKaHUHa, eMbpioHanbHa MKaHUHa, 3azalibHa
aHmuokcudaHmHa akmueHicme.

General antioxidant activity at the allotransplantation of embryonal muscle
tissue in rats
O.V.Nikolaeva, S.A.Petrov

Allotransplantation of embryonal tissue is one of the actual directions in modern theoretical and medical
biochemistry which is developed for stimulation and restoration of functions of the organism. Allotransplantation
of the embryonal tissue is considered as possible alternative to traditional conservative methods of treatment,
and also as methodological basis of experimental development. The purpose of the work was to investigate the
effect of allotransplantation of the embryonic femoral muscle tissue on the general antioxidant activity. For
allotransplantation of the embryonal muscle tissue 2—-3 weeks' embryos were used. Under ether anesthesia in
aseptic conditions the animal was fixed on surgical board in dorsal decubitus, the surgery field was shaved and
processed by antiseptic agent three times. The section was carried out on internal average third of hip. Femoral
muscle tissue was taken from embryos and then fixed by ligature to the hip of adult rat. The wound was sewn
up layer-by-layer with densely noose suture. Used allotransplantation was carried out according to surgical rules
of operations on muscles. The studied indicators were determined on the first, third and seventh days after the
operative intervention in donor and recipient tissues. The implantation of the formed tissue and the false
operation were performed in order to rule out the effect of both the operation itself and the effect of tissue
implantation, in order to detect the effect of embryonic tissue on the formed. We examined each indicator not
only when implanting the embryonic tissue, but also with the false operation and implantation of the formed
tissue to the formed one, and compared the indices for all these three types of intervention. The established
changes in the general antioxidant activity for the third day of the study of allotransplantation of the femoral
muscle tissue of the embryo indicate a significant decrease in the overall antioxidant activity in the recipient's
tissue, which may be due to the breakdown of antioxidant defense, characterized by the development of free
radical damage to various components of the cell and tissues, which is a syndrome of peroxidation, but by the
seventh day the antioxidant systems are restored.

Key words: allotransplantation, muscle tissue, embryonal tissue, general antioxidant activity.
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O6wan aHTMOKCUAaHTHAA aKTUBHOCTb npu annoTpaHcnnaHTauuu

3MOpPUOHaNbHOWN MbILWEYHOWN TKaHU Y KpbIC
E.B.HukonaeBa, C.A.lMeTpoB

AnnoTtpaHcnnaHTauusa aMopuoHanbHOM TKaHU SBMSETCA OAHMM M3 aKkTyarbHbIX HanpaBneHui B COBPEMEHHOM
TEOPETUYECKON U MEULMHCKON BUOXMMMK, KOTOpoe paspabaTbiBaeTcsa AN CTUMYMSLMU U BOCCTAHOBEHUSA
YHKUMIA opraHuama. AnnoTpaHcnnaHTauus SMOpUMOHANbHOM TKAHW pacCMaTpuBaeTCs Kak BO3MOXHas
anbTepHaTMBa TPagMLUMOHHBLIX KOHCEPBATMBHBIX METOOOB NEYEHUs, a Takke B Ka4yecTBe MeTodororMyeckon
OCHOBbI 3KCNepUMeHTarnbHbIX paspaboTok. Llenbto paboTbl 6bIfo nccrnenoBaTth BNUSIHUE annoTpaHcniaHTaumm
aMOpuoHanbHOW  GeApeHHON MbIlWEYHOW TKaHM Ha OOyl aHTUMOKCUMOAHTHY  aKTUMBHOCTb. [ns
annoTpaHcnnaHTaumMm aMOproHanbHbIX MbILIEYHbIX TKAHEeN MCMonb3oBanyM 3MOPUOHOB CPOKOM 2—3 Heaenu.
Moa advpHbIM Hapko30OM B acenTUYecKUX YCIOBUSIX KMBOTHOE (OMKCUPOBANM K XMPYPruyeckow AOcke B
MOSIOXKEHUN Nexa Ha CnvHe, onepaunoHHoe norse BbibpyBanu u Tpuxabl 06pabaTtbiBany aHTnucenTukomM. Paspes
NpOoBOAUNN MO BHYTPEHHEWN cpepHen TpeTu Gegpa. Y amMOPUOHOB M3biManu 6eApeHHYH MbILLEYHYHO TKaHb,
KOTOpyto huKcupoBanu nuratypon kK 6egpy B3pOCMow KpbiCbl. PaHy MOCMOMHO 3awivBany NiOTHO Y3JOBbIM
weoM. OnucaHHyto annoTpaHcnaHTaLuio NpoBOANMAM COMNAacHO C XMPYPruyeckumm npasunaMm onepaummn Ha
Mmbiwuax. Wccnegyemble nokasatenu onpedensnuce Ha nepBble, TpeTbW W cedbMble CyTKM Mnocne
onepaTMBHOrO BMeLLaTenbCTBa B TkaHW JOHOPA M peuunueHTa. MNoacaaky chopMMpoBaHHON TKAHU U NOXHYHO
onepaumio NpoBoANAM AN TOro, YTOObI UCKNIOYUTL AENCTBUE Kak CamMoi onepaLumnn, Tak u adhdekTa noacagku
TKaHW, Ans Toro 4Tobbl BbISBUTL AEVWCTBME IMOPMOHaNbHOW TKaHW Ha chopMUpoBaHHyto. Kaxabln nokaszaTtenb
Mbl MCCNeaoBanu He TOMbKO Npy NoAcaake dMOPUOHaNbHOM TKaHW, HO M MPU NOXHOW onepauny u noacagke
ChOPMUPOBAHHOM TKAHWN K CHOPMMPOBAHHOW, U CPaBHUBANM UCCHeAYyEMbIN MokasaTenb Npu BCEX 3TUX TpexX
BMAAx BMELLATENbCTBA. YCTAHOBMEHHbIE U3MEHEHUS OOLLEN aHTUOKCUOAHTHON akTUBHOCTU Ha TPETbU CYTKU
nccrnegoBaHusa Mocne annoTpaHcniaHTauun 6epeHHON MbILEYHOW TKaHWM 3MOpUOHA CBUAETENbCTBYHOT O
[OCTOBEPHOM CHMKEHMM 06LLIE aHTUOKCUAAHTHOM aKTMBHOCTM B TKAHWN PELMNMUEHTa, YTO MOXET ObiTb CBA3aHO
CO CpblBOM aHTMOKCUAAHTHOW 3alUuWTbl, XapakTepu3ylwumcs pas3BuTMEM CBOGOAHOPaAMKanbHbIX
NOBPEXAEHUIN Pa3NUYHbIX KOMMOHEHTOB KNETKU U TKaHEeW, YTO U SIBNSIETCS CUMHOAPOMOM MepoKcuaaLum, HoO K
cefbMbIM CyTKaM aHTUOKCUAAHTHbIE CUCTEMbI BOCCTaHaBNMBAIOTCS.

KniouyeBble cnoBa: arnsiompaHcriiiaHmauus, MblWe4YHas  IMKaHb, 3M5pUOHaﬂbHaﬂ mKaHb, obwas
aHmuokcuGaHmMHasi akmueHOCMkb.

Bctyn

Tepanis 3a OONOMOrow emMOpioHanbHUX TKAHUH BKIOYae B cebe cneumdivHi Ta HecneundidHi
MeXaHi3mMK, SKi IPpYHTYIOTbCS Ha MoAynsauii npoueciB pereHepauii, penapaduii, nponidepadii Ta
AndepeHLUiloBaHHS | peani3yloTbCs Ha reHeTUYHOMY Ta enireHOMHOMY PIiBHAX. PO3KpUTTA unx MexaHiamis
MoXe OyTu BMpiLLanbHOK YMOBO Anst PO3pobKM HOBUX METOAIB Tepanii NaTonoriYyHnx cTaHiB, NoB’A3aHMX
i3 nopyleHHaM MopdoreHe3y i, Hacamnepepq, OHKOMorivHMx 3axsoptoBaHb (PenuH, 1996).
AnoTpaHcnnaHTauis emopioHanbHOI TKAHWHW € OJHUM 3 akTyarbHUX HamnpPsIMKIB B Cy4acHill TEOPETUYHIN
Ta MeguyHin Gioximii, AKMA po3pobnAeTbCs ANA CTUMYNSLIT Ta BiAHOBNEHHS OyHKUIM opraHiamy (LLymakos
n gp., 2002). AnoTpaHcnnaHTauito emMbpioHanbHOI TKaHMHU PO3rMagalTb K MOXIUBY anbTepHaTUBY
TpaguUiNHMM, KOHCEpPBATMBHMM  MeTOAaM fliKyBaHHs, a TakoX $K MeTOOOJIOMNYHY  OCHOBY
ekcnepumeHTanbHmux po3pobok (CtaHkoB u gp., 2003). OkcuaoaTUBHWMIA CTPEC BUHWKAE BHACHiOOK
HagMIpHOro HaAXOMKEHHS B OpraHiamMm akTMBHUX popm kucHio (MoyepHsieBa u gp., 2005; OBcsHHIKOBa Ta
iH., 2007). Mpwn ubOMYy PO3BUBAETLCA KOMMSEKC HecneundiyHMxX 3MiH MeTaboniamy. OkMcntoBanbHUM CTpec
€ BaXMMBMM MOAYNATOPOM pereHepawii ckenetHux Mm'asiB nicns Tpasmu. [enikaTHui GanaHc Mix
eKcrnpecielo akTMBHUX POPM KUCHIO Ta €KCMpPECIErd N akTUBHICTIO aHTUOKCUOAHTHUX hepMeHTIiB Bigirpae
BaXXMMBY ponb B MiATpMMLUI M'S30BOro romeocTasy. BeaxaeTbcs, WO aHTUOKCUAAHTHI hepMeHTn 6epyTb
yyacTb B perynsuii gpibposy ckenetHmx M'asie. [Nepeabadaetbes, WO NOCUIEHNIA OKUCTIOBANbHUIA CTPEC €
OCHOBHUM MEXaHi3MOM YLUKOMKEHHST M'A3iB. [MpodinakTuka oKUCNIOBaNbHOrO CTpecy pPo3rnsagaeTbes sk
MeTa Ans TepaneBTUYHOro MiKyBaHHS M'a30BOi AucTpodii. MNpoTe 4epes ckNagHiCTb BMBYEHHS PO
OKMCIIOBanNbHOro CTpecy B NigTpMMLi M'A30BOro romeocTasy e 6arato nutaHb NoTpebyoTb NoAanbLIoro
OOCHNIMKEHHS, W06 NOSCHUTU TOYHY POSib OKUCIIOBANbHOIO CTPECY B M'si30Bi pereHepalii (Kozakowska
et al., 2015).

MeTa [OOCNiMKEHHS — BU3HAuYUTM 3aranbHy aHTUOKCUAAHTHY akTuBHicTb (3AA) npu
anoTpaHcnnaHTaujii embpioHanbHOI M'I30BOI TKAHUHW Y LLYPIB.
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Martepianu Ta MeToau AocnimkKeHb

[ns anotpaHcnnaHTauii embpioHanbHUX M’iI30BMX TKAHUH BUKOPUCTOBYBArM eMBOpioHIB CTPOKOM 2—
3 TvxHi. g edipHMM Hapko3oM B acenTU4HUX YMOBax TBapuHy ikcyBanu A0 XipypridyHOi OOLWKU Y
MOMOXEHHI feXayn Ha ChnuHi, ornepauinHe nosie BUronloBanmu Ta Tpudi oOpobnsinM aHTUCENTUKOM
(nogobak). Po3pi3 npoBoaunu nNo BHYTPILLHIN CepefHi TPeTuHi cTerHa. Y eMOpioHiB BUy4anu CTErHOBY
M’'A30BY TKaHWHY, SIKy dpikCyBanu niraTypolo OO CTerHa Oopocroro wypa. PaHy nowapoBo 3awumBanu
winsHo By3noBuM wBoM (JlebegeBa u gp., 2014; TeceBwd, bBapbsaw, 2010). BukopucrtaHy
anoTpaHCcnaHTaui NpoBOAUIIM 3riQHO 3 XipypriYHMMK NpaBunamm onepadin Ha m’'ssax (JiuttmanH, 1985).
TpaHcnnaHTauilo M’A30B0i TKAHWHK, B3ATOI Y TBApMH 3 OQHOro nocnigy, NPoBOAUNN MO Takin camin cxemi,
SK i anoTpaHcnnaHTadito. [IoHopom CTEerHoBOi Ta YepeBHOI M'A30BOI TKAHWHW CryryBanu Liypu-camui 3
OZHOro nocniay.

YpaaBaHy onepaLiio npoBoaunu Ans NOPIBHAHHA BNAUBY XipypriYHOro BTPYYaHHS Ha AOCHiAKyBaHi
nokasHukn. KoHTponem crniyrysana M’a3oBa TKaHuHa Lypa, 9Kka He nignarana XipypriyHMM BTPYYaHHSIM.

Mu BUKOPUCTOBYBanu Ui METOANYHI NPUINOMU ANS TOro, Wo6 BUKITOYUTU Aito 9K camoi onepadii, Tak
i ecbekTy nigcagkv TKaHUHW, ANs TOro Wob BMABUTU A0 eMOpioHanbHOI TKaHWHWM Ha chopMoBaHy. Tomy
KOXXEH MOKa3HWK [OCMiAKyBanu He Tinbku Npu nigcagui emopioHanbHOI TKaHWHW, ane W Npu yaaBaHin
onepadii Ta nigcaaui cpopmMoBaHOl TKAHUHU 4O CPOPMOBAHOI Ta MNOPIBHIOBANW aHamMOoriYHi NOKa3HUKN Npn
BCiX LUMX TpbOX BMAax BTpPyYaHHs. Y poOOTi CTpOro AOTpUMYBaNMCb €TUYHWX MPUHUMUMIB NPOBEOEHHS
eKCrnepuMeHTanbHUX OOCMiAKeHb 3 ypaxyBaHHSM MONOXeHb €Bponencbkoi KoHBeHUii «[1po 3axuct
XpebeTHMX TBapWH, SKi BUKOPUCTOBYIOTLCS OJ19 EKCMEPUMEHTIB Ta iHLWIMX HaykoBux Uinen» (Ctpacbypr,
1998) Tta 3akoHy YkpaiHu «[1po 3axucT TBaApWH Big XOPCTOKOro MOBOMKEHHSA». TBapuMH BMBOAMMM 3
€KCMEePUMEHTY LUSIAXOM MPOMYCKaHHA eNeKTPUYHOro CTPyMy 4vepe3 AoBracTum Mo3ok. [ocnigxkysaHi
NOKasHWKM BU3Ha4Yanu Ha nepiuy, TpeTHo Ta Cbomy o6y nicns onepauinHoro BTpyYaHHsi B TKaHWHI OHOpa
i peumnieHTa. 3AA B13Ha4yanu 3a MeToA0M, SKMIN 3aCHOBAHWIA Ha BU3HAYEHHi MAnoHOBOro Aianbaerigy, sik
NPOAYKTY OKUCNEHHS TBiHY-80 npwu iHribyBaHHi ackopbaTtom. MpoBOAMM CTAaTUCTUYHMI aHarni3 OTPUMaHNX
AaHux 3a CTbloAeHTOM.

Pe3ynbTtaTtn Ta 06roBOpeHHs

3 1abn. 1 B1aHO, WO yaaBaHa onepadis Npu3BoanTb A0 30inblUEeHHS 3aranbHOi aHTUOKCUAAHTHOT
aKTMBHOCTI B JOCTiAXXYBaHNX TKAHWHAX B PaHHi CTPOKW AOCNIMKEHHS BiGHOCHO KOHTponto. Ha cbomy o0y
OOCNI[DKEHHs1 3aranbHa aHTMOKCUMOAHTHA aKTMBHICTb MEpeBULLYBarna KOHTPOJSIbHUA MOKA3HWK, ane
BiAMIHHOCTI HEe € CTaTUCTUYHO 3Hauvywmmn. MoxHa npunNycTuTK, WO yaaBaHa onepauis npusBoauTb 40
NigBULLLEHHS aHTUOKCUOAHTHOIO CTaTyCy B TKAHUHAX.

Tabnuusna 1.
BusHauyeHHsa 3AA npu ypaBaHin onepauii, M+m (Mmons MOA/r TkKaHWHW)
TkaHnHa ;

[lo6a CrerHoBa M’A30Ba TkaHWHa JOPOCHOro Lwypa
KoHTtponb (6e3 nigcagku) 0,15+ 0,02
1 poba 0,30 £ 0,01*, p<0,01
3 goba 0,33 £ 0,02*, p<0,01
7 noba 0,19 £ 0,01, p>0,05

lMpumimka: *cmamucmuy4Ho 3Hadyuwe 8i0HOCHO KOHMPOITI0.

B HacTynHin cepii gocnimpkeHb MM BM3Ha4Yanu 3aranbHy aHTUOKCUOAHTHY aKTUBHICTb B CTErHOBIN
M’A30BIi/ TKaHUHI NpW TpaHCNMaHTauil M’A30BOi TKAHMHKU, B3ATOI Y LWYPIB 3 OQHOrO nocnigy, Ha nepuuy,
TPEeTHO Ta CbOoMY 40Oy A0CHiAKEHHS.

3aranbHa aHTMOKCUOAHTHA aKTUBHICTb NpY TpaHCNaHTaLii CTErHOBOI Ta YePEBHOI M’I30BMX TKaHWH,
B3ATUX Yy LLYpPIB 3 0QHOro nocnigy, 36inblWyeTbCcsa SK B TKAHMHAX JOHOPA, TakK i B TKAHWHaX peuunieHTa, LWo
CBiQYMTb MPO MOSIBY TOKCUYHUX CMOMYK KUCHIO B TKaAHWHaxX Ta akTUBHE BKIMIOYEHHS aHTUOKCUAAHTHOMO
3axucTty KnituH (Tabn. 2). lMepepbavaetbcs, WO MOCWUIEHUA OKUCIIOBANbHUI CTPEC € OCHOBHUM
MEXaHI3MOM YLLKOKEHHA M'A3iB. B sKOCTi Mapkepa 3axBOpPIHOBaHHA MOXHA BUKOPUCTATU NigBULLIEHY
eKkcnpecito aHTuokeugaHTHNX pepmeHTis (Saclier et al., 2013; Singh et al., 2014).
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Mzm (Mmonb MOA/r TKaHUHW)

Tabnuusna 2.
BusHaveHHsa 3AA npu TpaHcnnaHTauil M’130BOI TKaHUHW, B3ATOI Y LYypiB 3 ogHOro nocniay,

TkaHWHa CrerHoBa m’sai30Ba TkaHMHA CterHosa Mm’si3oBa TKaHMHA
HobGa peuunieHTa JOHopa
KoHTtponb (6e3 nigcagkn) 0,15+ 0,02 0,15+ 0,02
1 noba 0,22 £ 0,01*, p<0,05 0,23 £ 0,01*, p<0,01
3 noba 0,17 + 0,02 0,27 + 0,02*, p<0,01
7 noba 0,33 £ 0,01*, p<0,01 0,31 £ 0,01*, p<0,01

lMpumimka: *cmamucmuyHo 3Ha4yule 8iOHOCHO KOHIMPOJIHO.

B cTerHoBin m’si30Bin TKaHWHI gopocroro wypa 3AA mamke B 2 pasn NepeBULLYE ii aKkTUBHICTb B
CTErHoBin M'A30Bii TkaHWHi embpioHa (Tabn. 3), anoTpaHcnnaHTawis CTeErHOBOI M'A30BOI TKAHWHW eMBpioHa
npussena o 3HwxkeHHs 3AA Ha TpeTio goby JocnigkeHHs BIQHOCHO KOHTpornto (B 2 pasu). B cTerHosin
M’'A30BIiN TKaHWHI eMbpioHa 3AA 36inbLUyeTbCa HA CbOMYy OOy AOCRIgXEHHS BiOHOCHO KOHTponto (B 3
pasn). Mpu nopiBHAHHI 3AA MK CTErHOBMMU M’A30BUMM TKaHMHaMW AOHOpa Ta peuunieHTa, MOXHa
BIOMITUTH, WO Ha cboMy Ao0y gocnigkeHHs 3AA goHopa B 2,5 pa3un nepeBULLYE i aKTUBHICTb B TKaHUHI
peuunieHTa.

Tabnuus 3.
BusHauyeHHa 3AA npu anotpaHcnnaHTauii eM6pioHanbLHOI M’A30BOI TKAHMHU, Mtm (MMOSb
MIOA/r TKaHUHW)

TkaHuHa | CTerHoBa M'A30Ba TKaHMHa JOPOCOro CterHosa M’si3oBa TKaHWHa
Hoba Wwypa (peumnieHT) embpioHa (goHop)
KoHTponb (6e3 nigcagku) 0,15 + 0,02**, p<0,05 0,08 + 0,02
1 noba 0,09 + 0,02 0,09 + 0,01
3 poba 0,07 £ 0,01*, p<0,05 0,06 + 0,01
7 noba 0,10 + 0,03**, p<0,1 0,25 + 0,03*, p<0,01

lpumimka: *cmamucmu4yHO 3Hayywe B8IOHOCHO KOHMPOJI; **crmamucmuyHO 3Hadyuwe npu
MOPIBHSIHHI M’s1308UX MKaHUH A0pOoCI020 Wypa ma embpioHa.

MpodinakTuka OKUCNIOBaNbLHOrO CTPeCcy PO3rnsagaeTbCcs K MeTa AN TepaneBTUYHOro nikyBaHHS
M'i30BOI  AMCTpodpii. TpuYeTHICTb OKMCMOBaNbHOrO CTpecy OO0 M'S30BOro romeoctasdy noTtpebye
NnoAanbLIoro AOCHIMKEHHS, Wob NOACHUTM TOYHY POfb OKUCITHOBANbHOIO CTpecy B M'A30BIi pereHepalii
(Gierer et al., 2010; Ghaly, Marsh, 2010).

TakuMm 4MHOM, Ha nepuwy A00y AOCMIAKEHHS anoTpaHCMMaHTauiss CTErHOBOI M'SI30BOI TKAHWHM
eMbpioHa He npu3BOANTbL OO0 AOCTOBIPHMX 3MiH 3aranibHOi aHTUMOKCUOAHTHOI aKTMBHOCTI B TKaHWHI
peuunieHTa, TUM came 3anuuae ii NPUBIIM3HO Ha PiBHI KOHTPOSIbHUX 3HadeHb (puc. 1). Ha TpeTio goby
OOCNiIKEHHSA anoTpaHcnnaHTauis CTerHoBoi M'AI30BOi TKaHMHM emMOpioHa NpM3BOAUTL OO AOCTOBIPHOro
3HWKEHHS 3aranbHOi aHTMOKCMAAHTHOI aKTUMBHOCTI B TKaHWHI peuunieHTa, Wo MoXe CBigYMTu Npo 3puB
@HTUOKCUOAHTHOIO 3aXMCTY, SIKUIN XapaKTepU3YETbCs PO3BUTKOM BiflbHOPaAMKaribHUX NMOLLKOMKEHb Pi3HUX
KOMMOHEHTIB KNITUHW i TKaHWH, WO CKNagawTb CUHOPOM Mepokcuaauii, Ta BKMAOYAE HACTYMHI 3MiHW:
MOLIKOMKEHHS MeMbBpaH; iHakTuBauito abo TpaHcdopMauito (PepMeHTIB; NPUrHiMeHHs MNoAiny KNiTwH;
HaKoMMYEeHHs B KMiTUHI  iHEPTHMX NPOAYKTIB noniMepusadii. Ha cbomy poby gocnigkeHHs
anoTpaHCcnaHTauiss CTerHoBoi M’'s1I30BOI  TKaHWHM eMOpioHa npu3Bena Ao crabinizauii 3aranbHoi
aHTMOKCUOAHTHOI aKTUBHOCTI, 3anuLarydin ii B Mexax KOHTPOSTIbHUX 3Ha4YEHb.

BicHuk XapkiBcbKoro HauioHanbHOro yHiBepcuteTty imeHi B. H. KapasiHa
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Puc. 1. [lvHamika 3aranbHOi aHTUOKCUAAHTHOI aKTUBHOCTI (%) B CTErHOBiN M’A30BIiN TKaHWUHI
Aopocnoro wypa, nicnsa XipypriyHux BTpy4YyaHb
lMpumimka: *p<0,05 — cmamucmuy4Ho 3Hayyuwe 8iOHOCHO KOHMPOJTHO.

BucHoBku

BcTaHoBneHi 3MiHM 3aranbHOi aHTMOKCWAAHTHOI aKTMBHOCTI Ha TpeTio [oby [ocnigXeHHs
anoTpaHcnaHTauii CTerHoBoI M’130BOi TKAHWHM eMbpioHa cBigYaTb NPO AOCTOBIPHE 3HMKEHHS 3arasnbHoi
aHTUMOKCUOAHTHOI aKTUBHOCTI B TKaHWHI peuurnieHTa, WO Moxe OyTM MoB's3aHe 3i  3pMBOM
@HTUOKCUOAHTHOIO 3aXMCTY, SIKUI XapaKTepu3yeTbCs PO3BUTKOM BiflbHOPaANKaribHUX MOLLKOMKEHb Pi3HNX
KOMMOHEHTIB KITITMHW | TKAHWH, LLIO i € CUHOPOMOM Mepokcuaauii, ane Ha 7 4oby aHTUOKCUOAHTHI cucTeMmn
BiAHOBIIOKOTHLCS.
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MakpodciTobeHTOC WTYy4YHMX NapKoBMX Bogonm Micta Opgecu
®.M.TkavyeHko, M.B.CugopeHko

KomnnekcHoro ekonoro-nopucTMYHoro AoCnimKeHHs BOAHOT POCMMHHOCTI LWTYYHUX BOAOWNM NapKOBUX 30H
micta Opeca paHiwe He npoBogunu. ToMy MeTO Liei poboTn Byno BCTAHOBMEHHSA BUAOBOrO Pi3HOMAHITTS
MaKpodiTiB, TX CUCTEMATUYHOI CTPYKTYpU Ta iHAMKATOPHOrO 3HAYEHHs1 B YOTMPLOX BOAOMMAX MapkiB MicTa.
Bceboro igeHTudikoBaHo 21 BuA MakpodiTis, 3 HUX BoAoOpoCcTen-MakpodiTiB 15 i BOAHWX CYAUHHMX POCIUH 6.
OcHoBHa 4YacTuHa BUSBMEHUX BUAIB BOOOPOCTEN-MakpodiTiB Hanexana go Chlorophyta (8), 3a HUmn nwnm
Charophyta (4). Cyanoprocaryota 6ynu npeactaeneHi 2 sugamu, a Ochrophyta (Xanthophyceae) — 1. ¥
cknagi BULMX BOAHUX POCnuH Oyno BusIBMEHO 6 LUMPOKO PO3MOBCIOLKEHMX BuAiB. Ha cknag i posnogin
MakpodiTiB y AocnigpkKyBaHUX BoAOVMMaxX BUpilLanbHUA BNAMB MaB piBeHb X MiHepanisauii, eBTpodyBaHHs i
3abpyaHeHHs Baxkumy meTanamu. lMigBuiieHa KoHUEHTpaUis opraHiyHOro BYrrneLto 3asHadeHa y BodovMaXx,
Ae nopsia 3 BOOHOK POCMAMHHICTIO MPUCYTHI W BOZOMNNaBHI ntaxu. Hambinbwe dnopuctnyHe po3mMaiTTs
MakpodpiTiB HamKn BigMiYeHO y BepxHii Bogonmi napky «[tokiBcbkuiny (17 Bugi). Lle ogHa 3 HambinbLumx
LUTYYHMX BOAOWM MicTa. XapakTepHO O0COBMMBICTIO MOr0 POCIIMHHOCTI € HasiBHICTb TYT BEMUKMX 3a MIOLLED
3apocTer xapoBux Bo4opocTeln 3 MoHoAoMiHaHToM Chara vulgaris. Xaposi, K i iHLWi BOAOPOCTi, 04EBUOHO, €
TYT OCHOBHMMM MoOCTavaribHUKamu opraHiyHoro Byrneuto y Bogowimi (C opr.=1,38%). Ha gpyromy micui 3a
KinbkicTio MakpodiTiB (10) 3Haxoamnacs HWKHA BOAOWMA LbOro napky. BMicT opraHiyHOro Byrneuto B HbOMy
HanbinbLWA cepen gocnimkeHmx Hamm Bogonm (C opr.=4,48%). Kpim BOQHOI POCNMHHOCTI 3HAYHWUIA BHECOK Y
Ler MOKa3HWK, OYEBWAHO, HanexaB OEKOPaATUBHUM Kaykam, SKUX YTpumye OeperoBuii pecTopaH vy
BiAArOPOKEHIN CiTKO YacTuHi Bogonmn. MiHiManbHa KinbKiCTb BUAIB BOOOPOCTEN i BULUMX BOOHWX POCIMH
BUSIBMNEeHa y Bogonmax napkis imeni Casiubkoro (5) i MNMepemorn (6). Y napky imeHi CaBilbKOro Hagnvok
GioreHHUX pevyoBMH NPU3BOAMTL A0 TOrO, WO TyT MacoBO PO3BMBAETLCH Takui Me30-eBTPOHWIA BuUA
MakpoQiTiB, Ak Lemna minor, SKMn LWiNbHUM KUNMMOM BKPMBaE Mawke BCHO MOBEPXHIO MapKOBOro osepa i
CTBOPIOE HECNPUATIIMBUIA CBITNOBUI PEXUM AN PO3BUTKY BOAOPOCTEN. Y BOAHIN TOBLU 6inn nomiveHi nuwe
OKpeMmi ek3emnnspu 3eneHux sogopocten Scenedesmus quadricauda (Turpin) Brebisson i Desmidium sp.
Y3poex 6epera po3TtalioBaHi nepepuByacTi 3apocTi Typha angustifolia i Persicaria hydropiper. Makpoditu TyT
€ OCHOBHMMM npoayLeHTaMu opraHiyHux peyvoBuH (C opr.=1,94%). |HAMKATOPHI BMOW BOAOPOCTEN i BULLMX
BOOHMX POCMUH Y OOCHiSKYBaHUX BOAOMMAaX NpeacTaBneHi B OCHOBHOMY [-Me30CcanpoOHUM YrpynoBaHHSAM,
LLIO CBIAYMTb NPO CEPELHIN PiBEHb iX OpraHiyHOro 3abpyaHeHHs.

KnrwouoBi cnoBa: wmakpogimobeHmoc, 6ioiHOukamopu, rpiCHOBOOHI wmy4Hi 8000UMuU, 3abpyOHeHHS,
ekosoeisi, Odeca.

Macrophytobenthos of artificial ponds in the parks of Odessa city
F.P.Tkachenko, M.V.Sidorenko

Complex eco-floristic investigation of water vegetation of the artificial ponds in the park zones of Odessa city
has not been conducted. Thus, the purpose of this work was determination of species diversity of
macrophytes, their systematic structure and indicator role in four ponds in the park of the city. In sum, 21
species of macrophytes were identified, among them 15 species of macrophyte algae and 6 species of
vascular water plants. The main part of the revealed species of macrophyte algae belongs to Chlorophyta (8)
and Charophyta (4). Cyanoprocaryota were presented by 2 species, and Ochrophyta (Xanthophyceae) were
presented by 1 species. 6 widely distributed species were revealed among higher water plants. Composition
and distribution of macrophytes in the investigated ponds were influenced primarily by the level of water
mineralization, eutrophication and heavy metals contamination. Elevated concentration of organic Carbon was
registered in the ponds where waterfowl birds were presented together with water plants. The biggest floristic
diversity of macrophytes is registered in the upper pond of the Dyukovsky Park (17 species). It is one of the
largest artificial ponds of the city. The characteristic feature of the pond’s vegetation is the presence of an
extensive field of Charophyta with a monodominant Chara vulgaris. The presence of the Charophyta is the
evidence of the relative ecologic well-being of the investigated pond. Charophyta, as well as the other algae,
are obviously the main providers of organic Carbon in the pond (Corg.=1.38%). By the quantity of macrophytes
species (10) the lower pond of the Dyukovsky Park is on the second place. The content of organic Carbon is
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the highest in this pond (Corq.=4.48%). Except for the water vegetation, a considerable contribution in this
parameter is obviously made by the decorative ducks which are kept in the fenced off with a net part of the
pond by the bank restaurant. The minimum number of species of algae and higher water plants is registered in
the Savitsky Park (5) and the Victory Park (6). In the Savitsky Park the excessive biogenic substances cause
massive development of meso-eutrophic species of macrophytes — Lemna minor which covers almost the
entire surface of the pond and creates adverse light regime for the development of algae. In the water column
only sparse specimens of green algae Scenedesmus quadricauda (Turpin) Brebisson and Desmidium sp.
were registered. Among the bank of the pond intermitted thicket of Typha angustifolia and Persicaria
hydropiper is located. Macrophytes are the primary producers of organic substances here (Corg.=1.94%).
Indicator species of algae and higher water plants in the investigated ponds were presented mostly by B-
mesosaprobic group. It is the evidence of the medium level of their organic contamination.

Key words: macrophytobenthos, bioindicators, freshwater artificial ponds, pollution, ecology, Odessa.

Makpo¢mnTo6eHTOC NCKYyCCTBEHHbIX NapKOBbIX BoAoeMoB ropona Opecca
®.MN.TkaueHko, M.B.CugopeHko

KomnnekcHoe 3konoro-nopucTnyeckoe uccrnegosaHne BOAHON PacTUTENbHOCTU UCKYCCTBEHHbLIX BOJOEMOB
napkoBbIX 30H ropoga Opecca paHee He MpoBoAMnochb. [1oaToMy Lenblo 3ToM paboTbl ObINO BbiBNEHWE
BMOOBOro pasHoobpasusi MakpoMTOB, MX CUCTEMATMHECKOW CTPYKTYPbl M WHOWKATOPHOTrO 3HayeHus B
YyeTbipex BogoeMax napkos ropofa. Bcero waeHTudwuumposaH 21 Bug MakpoduToB, M3 HUX BOOOPOCHEN-
mMakpodmToB 15 M BOOHbIX COCYAMCTbIX pacTeHun 6. OcHOBHas 4acTb BbISIBMEHHbIX BWAOB BOAOPOCIEN-
makpodmToB oTHocunacb k Chlorophyta (8), 3a Humu wnu Charophyta (4). Cyanoprocaryota Obinu
npegcrtasneHbl 2 Bugamu, a Ochrophyta (Xanthophyceae) — 1. B cocTaBe BbiCLUMX BOAHbLIX pacTeHui 6bino
BbISIBIIEHO 6 LUMPOKO pacnpocTpaHeHHbIX BUAOB. Ha cocTas u pacnpegerneHve MakpoduToB B nUccnegyembix
BoAOEMax onpegensiowiee BrWSHWE OKasblBan YpPOBEHb WX MUHepanusauun, 3BTpodupoBaHUa W
3arpa3HeHns TsHxensiMM MeTannamu. MoBblleHHas KOHLEeHTpaLumMsa opraHM4eckoro yrnepoga otMevanach B
BoAoeMax, rge Hapsagy C BOOHOW pacTUTENbHOCTBIO MPUCYTCTBOBaNM W BoAonnasawlme MTuubl.
Hanbonblee dnopuctnyeckoe pasHoobpasue MakpodUTOB HamMuM OTMEYEHO B BepxXHEM BOJOEMe napka
«[rokoBckuin» (17 BuaoB). 3T0 oAMH U3 Hanboree KPynHbIX MCKYCCTBEHHbIX BOAOEMOB ropofa. XapakTepHou
0COBEHHOCTBIO €70 pacTUTENBHOCTY SIBMNSETCH Hanuume 34ecb OOLUMPHBIX 3apOCcieil XapoBbiX BO4OPOCHEN C
mMoHopgomuHaHToM Chara vulgaris. XapoBsble, Hapsay ¢ ApYrMMU BOAOPOCISIMU, OYEBUAOHO, ABNSIOTCA 3[eChb
OCHOBHbIMW MOCTaBLUMKaMn opraHuyeckoro yrnepoga B Bogoem (C opr.=1,38%). Ha BTopom MmecTe no
KonuyecTtsy B1AoB Makpodutos (10) Haxoamnca HWXKHUI BogoeM atoro napka. CogepxaHne opraHu4eckoro
yrnepoga B HeM Haubonbluee cpeau uccnegoBaHHbIX Hamu BogoemoB (C opr.=4,48%). Kpome BogHon
pacTUTENbLHOCTU 3HAYMTENbHBLIA BKNaA B 9TOT NokasaTenb, O4eBUOHO, NPUHAAMNEXUT AeKOPaTUBHbLIM yTKaM,
KOTOPbIX COAEpXXUT GeperoBol pecTopaH B OTIOPOXEHHOW CETKOW 4acTu Bogoema. MuHUManbHoe 4ucrio
BWOOB BOAOPOCMEN M BbICLUMX BOAHbLIX PACTEHUN BbIABMEHO B BogoeMax napkoB umeHun Casuukoro (5) u
MoGeabl (6). B napke nmeHn CaBmukoro n3bbiTok GUOreHHbIX BELLECTB NPMBOAMT K TOMY, YTO 3[1€Cb MacCcoBO
pasBMBaeTCA TakOW Me30-3BTPOMHbLIN BUA MakpodUTOB, kak Lemna minor, KOTOPbIA CNOLWHLIM KOBPOM
NMOKpbIBaET MOYTW BCIO MOBEPXHOCTb MApPKOBOrO O3epa W co3gaerT HebnaronpusTHLIN CBETOBOW peXuM Ans
pa3BuTuMsa Bogopocnei. B BogHom Tonwe ObinvM 3ameudeHbl NUWb OAWHOYHbIE SK3EMMNNAPbLI  3EMeHbIX
Bogopocnen Scenedesmus quadricauda (Turpin) Brebisson n Desmidium sp. Boonb Gepera Bogoema
pacnonoxeHbl npepbiBACTbIE 3apocnu Typha angustifolia n Persicaria hydropiper. MakpodwuTtel 3gech
ABMSAOTCS OCHOBHbIMW NpoAyLeHTamun opraHudeckmx BewectsB (C opr.=1,94%). WHoukaTopHble BuAbl
BOLOPOCHEN 1 BbICLUMX BOAHbIX PacTeEHUN B uccnegyemblx Bogoemax Oblnv npedcraBreHbl B OCHOBHOM f3-
Me3ocanpobHoN rpynnMpPoBKON, YTO CBUAETENBLCTBYET O CPeAHEM YPOBHE MX OPraHNYecKoro 3arpsi3HeHusI.

KnioueBble cnoBa: MakpogumobeHmoc, 6UOUHOUKamOpPhbI, MPEeCHOB00HbIE UCKYCCMEEHHbIE 8000EMbI,
3aepssHeHue, akosoaus, Odecca.

Introduction
Odessa is one of the most ecologically adverse cities of Ukraine. Industrial enterprises, port

complexes, motorways, railway lines and their service centres are sources of pollution, including heavy
metals contamination (Shikhaleeva et al., 2009). Pollutants are engaged into biogeochemical cycles: they
are accumulated in soils and water, circulate with precipitations and air flows in the atmosphere
(Otmakhov, 2003). In ponds they are accumulated in bottom sediments. One of efficient methods of
environmental control is biomonitoring (Orlova et al., 2010). Such hydrobiological indicators as
biodiversity of hydrobionts, saprobity, microbiological parameters characterize the quality of water as the
habitat of living organisms. High sensitivity to the quality of the environment is characteristic of

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcuteTy iMmeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University



@.MN.Tka4yeHko, M.B.CugopeHko
F.P.Tkachenko, M.V.Sidorenko

phytobenthos, and it determines the efficiency of using it in bioindication and estimating the condition of
water ecosystems (Oksiyuk et al., 2010).

It is determined that structural and functional characteristics of algae (taxonomic and floristic
diversity, ecological spectrum etc.) can be used for the estimation of ecological condition of
antropogenically modified reservoirs (Sherbak, Semenyuk, 2011).

Investigation of macrophytobenthos of artificial ponds as components of recreational park zone of
Odessa city has not been conducted before. Thus, the purpose of our work was conducting their floristic
inventory and ecological estimation taking into consideration hydrochemical features of the ponds and
indicator role of macrophytes.

Objects and methods of research

Samples of macrophyte algae and higher water plants collected during summer period of 2018 in 4
artificial ponds in the parks of Odessa (Victory Park, Dyukovsky, and Park of Savitsky) served as material
for the article. Algae were collected according to the common method (Algae..., 1989).

In the Victory Park the cascade pond was investigated. The length of the pond is 500 m and the
width is 50-100 m. The pond is made of concrete with the bottom bedding of gravel and sand. Its depth is
up to 1.5 m. The coordinates of the pond: 46°44’47" N x 30°70'75" E.

In the Dyukovsky Park the lower pond has rounded shape and its diameter is around 70 m. The
edging of the bank is made of concrete and the bottom is silty. Its coordinates: 46°48'10" N x 30°70'68" E.
The upper pond of this park has a similar construction but its size is larger (100 x 150 m). The maximum
depths are up to 2 m. The coordinates of the pond: 46°48°'34" N x 30°70'75" E.

Figure 1. Schematic map of Odessa city with an indication (circle) of the investigated park
zones

The pond in the Park of Savitsky formed in a gully with an earthy dam and low earthy banks. The
length of the pond is around 250 m and the width is around 100 m, the depth is up to 1.5 m. The
coordinates of the pond: 46°46'39” N x 30°69'34" E.

Cepina «Bionorisa», Bun. 31, 2018p.
Series “Biology”, issue 31, 2018



MakpodiTo6eHToC WTy4YHMX NapKkoBMX Bogonm Mmicta Ogecu
Macrophytobenthos of artificial ponds in the parks of Odessa city

In total, 30 samples of macrophytes were collected and processed in the investigated ponds. The
identification of algae and higher water plants was conducted using appropriate keys (Kondrat'eva, 1968;
Gollerbakh, Palamar-Mordvintseva, 1991; Vinogradova et al., 1980; The key..., 1987; Rundina, 1988;
Junger, Moshkova, 1993; Diel, 1975). Taxonomy of the algae is accorded with the base AlgaeBase
(Guiry, Guiry, 2018). Indicator role of macrophytes was estimated using (Algae..., 1989; Dubyna et al.,
1993).

The chemical analysis of water (ion composition) is conducted on the automatic analyser Metrohm,
organic Carbon — on the device LECO CS 744, pH — on the pH meter Hydrus 400, electrical
conductivity — on the conduct meter Mettler MC 226. The content of heavy metals was defined with the
use of atomic adsorption method on the device ZEENIT 600.

Results

As remarked above, development of algae and higher water plants and their species diversity
depend on trophity and heavy metals contamination level in ponds. For the evaluation of the background
of water plants development in the investigated ponds, we conducted the analysis of physical parameters
and the content of ions in water (table 1).

Table 1.
Hydrochemical parameters of water samples of artificial ponds in Odessa city
No Parameters of water, Investigated ponds
B units of measurement Dyukovsky (upper) Dyukovsky (lower) | Victory | Savitsky
1. pH 7.81 7.48 6.84 7.28
2. Electrical conductivity, mS/cm 5.84 5.91 1.25 0.94
3. S04%, mg/dm?® 2140.67 1892.97 342.77 29.37
4. Cl, mg/dm?® 518.98 554.23 88.43 120.50
5. NO2’, mg/dm?® 0 0 0 0
6. NOs’, mg/dm?® 82.07 75.54 0.22 1.25
7. NH4*, mg/dm? 0.19 0.22 0.04 5.64
8. Ca?, mg/dm3 179.67 198.64 30.09 29.03
9. Mg?*, mg/dm?® 154.51 145.27 27.02 7.12
10. Na*, mg/dm3 440.85 427.34 68.27 48.50
11. K*, mg/dm? 3.44 5.99 4.51 5.95
12. Li*, mg/dm?® 0.01 0.05 0.03 0.004
13. Sr*, mg/dm?® 3.16 3.92 0.84 0.22
14. Br, mg/dm?® 0 0 0.95 0.01
15. F, mg/dm3 0.56 0.50 0.12 0.08
16. PO4*, mg/dm? 0 0 0.059 2.27

According to the obtained results, the most mineralized water is found in the ponds of Dyukovsky
park (3004.67-3524.11 mg/dm?®). It is caused by the mineralized underground sources supplying the
ponds.

The pond in the Victory Park is filled with tap water from the Dniester. With the purpose of
avoidance of stagnation, the water in it is constantly pumped over, replenished and aerated in virtue of
the cascade construction of the pond’s concrete bedding. General mineralization of water in the pond is
563.28 mg/dm3.

In the pond of the Savitsky Park the level regime is maintained by the supply of rain and snow
water from the city’s streets, thus mineralization of water is minimal (249.95 mg/ dm®). With the street
flushes, excess biogenic substances get into the pond. Particularly, the content of ammonium Nitrogen
there was more than 20 times higher than in the other investigated artificial ponds in the city parks. The
content of phosphates in this pond also was 40 times higher, than, for example, in the pond of the Victory
Park. Certainly, such hydrochemical features of the ponds influence the floristic composition and
distribution of their algae and macrophytes components.

Heavy metals contamination level of the investigated ponds was also examined (table 2).
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As it was expected, the lower pond of the Dyukovsky Park is the most subject to heavy metals
contamination. Its parameters are 2—3 times higher than in the other park ponds of the city. It is explained
by one of the busiest highways of the city passing along the pond’s bank, and the main railway tracks of
freight and passenger traffic are located up the slope. Emissions of the vehicles of these highways are
obviously the main sources of the contamination of the pond. By lead content the bottom sediments of the
pond are close to the ecological standard but do not exceed it, and by zinc content they exceed the
allowable rate 1.5 times.

Table 2.
The content of heavy metals in the bottom sediments of the ponds in the parks of Odessa
Metals Units of Investigated ponds ES
measurement Dyukovsky (lower) Dyukovsky (upper) | Savitsky | Victory

Pb2* mag/kg 78.3 27.8 30.4 26.1 85
Cd? mag/kg 0.349 0.136 0.232 0.229 0.8
Hg?* mag/kg 0.105 0.154 0.088 0.051 0.3
Zn? mag/kg 219.0 67.1 110.0 76.5 140

ES" - ecological standard for bottom sediments.

Conducted earlier bioindication of the bottom sediments in the investigated ponds (Sidorenko,
Tkachenko, 2018) showed their medium toxicity in the Savitsky Park and high toxicity in the lower pond of
the Dyukovsky Park. Thus, contamination of the bottom sediments in the investigated ponds causes
negative influence on development of the phytobenthos.

Investigation of macrophytobenthos of the park ponds of Odessa city demonstrated their relative
floristic poverty (table 3), caused by present ecological conditions.

Thus, the water flora of the artificial ponds in the parks of Odessa is presented by 21 species of
macrophytes, among them there are 15 species of macrophyte algae and 6 species of vascular water
plants.

The biggest floristic diversity of macrophytes is registered in the upper pond of the Dyukovsky Park
(17 species). It is one of the largest artificial ponds of the city. The characteristic feature of the pond’s
vegetation is the presence of an extensive field of Charophyta with a monodominant Chara vulgaris. The
presence of the Charophyta is the evidence of the relative ecologic well-being of the investigated pond.
Charophyta, as well as the other algae, are obviously the main providers of organic Carbon in the pond
(Corg.=1.38%).

By the quantity of macrophytes species (10) the lower pond of the Dyukovsky Park is on the
second place. The content of organic Carbon is the highest in this pond (Corg.=4.48%). Except for the
water vegetation, a considerable contribution in this parameter is obviously made by the decorative ducks
which are kept in the fenced off with a net part of the pond by the bank restaurant.

The minimum number of species of algae and higher water plants is registered in the Savitsky Park
(5) and the Victory Park (6). In the Savitsky Park the excessive biogenic substances cause massive
development of meso-eutrophic species of macrophytes — Lemna minor (Dubyna et al., 1993) which
covers almost the entire surface of the pond (figure 2) and creates adverse light regime for the
development of algae. In the water column only sparse specimens of green algae Scenedesmus
guadricauda (Turpin) Brebisson and Desmidium sp. were registered. Among the bank of the pond
intermitted thicket of Typha angustifolia and Persicaria hydropiper is located. The excess of dead plant
organic remains (Corg.=1.94%) causes their decomposition, thus the smell of hydrogen sulphide is
distinctively perceptible near the bank.

The situation is not the same in the pond in the Victory Park. In 2016-2017 years it was dried and
cleaned from the bottom sediments and the reconstruction of it was conducted. A new bedding of gravel
and sand and large lumps of limestone were put into the pond. Thus, in 2018 formation of a new
algocenose was continuing. The current favourable ecological situation in this pond will lead to the
formation of a rather rich autotrophic component. This summer the rapid development (till bloom) of
microscopic algae was observed. Water temperature during the bloom was 25-27°C.
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Table 3.
Floristic composition of macrophytobenthos of the park ponds of Odessa city
Ponds
Taxon Dyukovsky Dyukovsky Savitsky | Victory Saprobity
Park (lower) | Park (upper) Park Park

Cyanoprocaryota

1. | Calothrix sp. + + + - -
Oscillatoria. tenuis C. Agardh

2. - + - + a
ex Gomont
Ochrophyta
(Xanthophyceae)

3 Vaucheria dichotoma (L.) _ + _ _ _

" | C. Martius

Chlorophyta

4 C_Iadophora conglomerata + _ _ + B
Pilger

5. | Cl. globulina (Kitz.) Kiitz. + + - - B
Microspora stagnorum (Kiitz.)

6. - + - + _
Lagerh.

7. | Oedogonium sp. - + - + -
Rhizoclonium hieroglyphicum

8. | (C. Agardh) Kiitz. ¥ ¥ - ¥ o-p

9. | U. flexuosa Wulfen - + - - -

10. | Ulva intestinalis L. — + — - a-B
Charophyta

11. | Chara vulgaris L. + + - - -
Spirogyra decimina f.

12. | communis (Nassalli) + + - + B-a
Petlovany

13. | S. dubia Kitz. - + - - -

14. | S. hassalii (Jenner) Petit + - - - -

15. | Spirogyra sp. - + - - -
Magnoliophyta

16. | Lemna minor L. + + + - B

17. | Myriophyllum spicatum L. + + - - B
Phragmites australis (Cav.

18. Trin.gex Steud. (cav.) i i i B B
Persicaria hydropiper (L.)

19. Spach B B " B B

20. | Potamogeton crispus L. - + - - B

21. | Typha angustifolia L. - - + - B
Total 10 17 5 6

According to Gerasimyuk et al. (2012), in this pond 54 species

of microscopic algae were

registered with dominating diatom (31 species), green algae (14) and cyanobacteria (7). 2 species of
Charophyta were also registered. By the attitude towards organic contamination meso-saprobic group of

algae dominated.

According to our data, the content of organic Carbon in the investigated pond is high (Corg.=2.51%).
Algae, waterfowl birds and swamp turtles constantly fed by visitors of park contribute to the level of

organic Carbon.

To sum up, by the level of saprobity and judging from the indicator species of macrophytes, the
investigated ponds can be evaluated as medium polluted with dominating of B-meso-saprobic group of

algae and higher water plants.
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Figure 2. The surface of the pond in the Savitsky Park entirely covered with Lemna minor

Summary

In general, 21 species of macrophytes were registered in the artificial ponds in the parks of Odessa
city: 7 species of Chlorophyta, 5 of Charophyta, 2 of Cyanoprocaryota, 1 of Ochrophyta and 6 of higher
water plants. The minimum number of species is characteristic of the ponds in the Savitsky Park with the
high level of eutrophity and of the Victory Park with algocenose re-forming after the reconstruction. The
medium level of this parameter (10 species) is presented by the lower pond in the Dyukovsky Park which
is contaminated with heavy metals. The highest diversity of macrophytes (17 species) is registered in the
upper pond of this park.

By the attitude towards saprobity the investigated ponds can be evaluated as medium polluted with
dominating of B-meso-saprobic group of algae and higher water plants.
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OcobnMBOCTI NPOCTOPOBOI CTPYKTYPU, PFIOPUCTUYHOI NOAIOHOCTI Ta
piTOLLEHOTMYHOI aKTUBHOCTI TPaB’siHNX BUAIB POCIINH Y NiCOHAacCaAXeHHsX Ta

npupoaHuX ctenoBux yrpynoBaHHAX lNiBaeHHoro KpuBopixka
H.10.LlLeBuyk

BuByeHa npoctopoBa CTpykTypa, ITOLEHOTMYHA aKTUBHICTb, YacToTa TpamnsHHA Ta ropucTudHa
nogibHICTb TpaB’AHOrO i YarapHMKOBOrO ApyciB y pisHoBiKoBMX (30—-50 pokiB) nicoHacamKeHHAX MSATbOX BUAIB
(Gleditsia triacanthos L., Quercus robur L., Robinia pseudoacacia L., Pinus pallasiana D. Don, P. sylvestris L.)
Ta cTenoBux yrpynoBaHHsAx [liBgeHHoro KpuBopixoks. BcTaHoBneHo, WO MpocTopoBa  CTPYKTypa,
dnopucTnyHa nodibHiCTb 3a KiNnbKicTo BUAIB Ta iTomMacolo B LUX fiCOHaAcamXeHHAX 3anexuTb Big cknagy
AEepeBHMX nopiad, iX BiKy Ta Tumy CBIiTNOBOI CTPYKTypwu. [pyv BMBYEHHI MPOCTOPOBO-APYCHOI CTPYKTYpM
OEPEBHNX HacagXeHb 3'COBaHO, WO AN Pi3HOBIKOBUX AiOpoB xapakTepHa bGaratosipycHicTb. Mpu upomy
Apyrvi sipyc popmMyeTbes 3i WITYYHO BMUCAmXeHoro nignicky. Y gepesocTtaHax Gleditsia triacanthos gpyrui
APYyC He PO3BMHYTMI, @ B LUTYYHMX COCHSIKAX Ha apeHHMX nickax nignicok B3arani Moxe OyTn BigCyTHIM.
MpocTopoBa CTpyKTypa nam’aTku Npupoau 3aranbHOAEPKaBHOMO 3Ha4YeHHst «Ypounwe CTenok» 3anexuTsb Bif
Me3odpiTu3auii Ta pyaepanisauii yrpynoBaHb, Siki € Hacnigkom TpuBanoro i MOBHOro 3anosigaHHs. Lle
npu3soanTb A0 30inblweHHA nnowi dopmadii Bromopsideta inermis, Poeta angustifoliae Ta yrpynoBaHHs 3
OoMiHyBaHHAM Galium aparine L. MNpu npoBeaeHi gocnimpkeHb B CTenoBMX (DiTOLEHO3ax 3'iCOBaHO, LWO iX
nopibHicTb 3a NOPUCTUYHUM CKMNafoM 3aneXxwTb Bi4 nackBanbHOI aurpecii (cxwunosi cTenu), a 3a
diTomacol — Big cknagy [OOMIHAHTHMX BUAiB Yy iToueHo3ax. B nicoBuMx HacagXeHHAX i CTenoBux
yrpynoBaHHAX BinbLicTe BUAIB Mae HEBMCOKY YacToTy TpannsaHHs (0o 20%) Ta giTOLEeHOTUYHY aKTUBHICTb 3a
NPOEKTUBHMM NOKpUTTAM A0 1%. B nicoBux i cTenoBux yrpynoBaHHAX MOCTiMHY (PiTOLEHOTUYHY aKTUBHICTb
BMAiB 3a hiTOMACOI0 Y pi3Hi POKM MaloTb NuvLle AOMiIHAHTHI BUaW. B uinomy nopoaHuin cknaa nicoHacagkeHb,
iXx BikOBa Ta CBiTNIOBa CTPyKTypa He OJHaKOBO BMIMBAlOTb Ha MNPOCTOPOBY CTPYKTYPY, (IiTOLEHOTUYHY
aKTMBHICTb 3a NPOEKTUBHUM MOKPUTTSAM i DiTOMacol BUAIB, LLO CMIOHTAaHHO BCENSAIOTLCS Y HACaAKEHHS.

Knto4yoBi cnoBa: wmyyHi nicosi HacaOxeHHs, cmernosi yapyrnogaHHs, imoueHomu4yHa akmueHicme,
mpannsHHs, prnopucmuyHa nodibHicms, [NiedeHHe KpugopixKsi.

Peculiarities of spatial structure, floristic similarity and phytocoenic activity
of herbaceous plant species in afforestations and natural steppe groups of

Southern Kryvyi Rih area
N.Yu.Shevchuk

The spatial structure, phytocoenic activity, frequency of occurrence and floristic similarity of herbaceous and
shrub tiers have been studied in different-aged (30-50 years) afforestations of five species (Gleditsia
triacanthos L., Quercus robur L., Robinia pseudoacacia L., Pinus pallasiana D. Don, P. sylvestris L.) and
steppe communities of Southern Kryvyi Rih area. It was shown that the spatial structure, floristic similarity in
the number of species and phytomass in these afforestations depends on the composition of tree species,
their age and the type of light structure. During studying the spatial and storey structure of tree plantations it
has been found that multi-storeyness is characteristic for the different ages oakeries. The second storey
consists of an artificially planted undergrowth. In the stands of Gleditsia triacanthos, the second storey is not
developed, and, in artificial pine forests at the sand arenas, the undergrowth is practically absent. The spatial
structure of the national-significant nature monument “"Natural Landmark Stepok" depends on the
mesophytization and ruderalization of the communities, which are the result of a long and complete
reservation. It leads to the increase of the areas of Bromopsideta inermis, Poeta angustifoliae formations and
the community with domination of Galium aparine L. During the studying steppe phytocoenoses, it has been
found that similarity of their floristic compositions depends on the pasture degeneration (slope steppes), and
similarity of their phytomasses depends on the dominant species in phytocoenoses. In forest plantations and
steppe communities, the largest number of species has a low occurrence rate (up to 20%) and phytocoenic
activity by projective coverage up to 1%. In forest and steppe communities, only dominant species have
constant phytocoenotic activity of species by phytomass over the years. In general, the species composition of
forest stands, their age and light structure affect in different ways the spatial structure, phytocoenic activity by
the projective cover and phytomass of species that spontaneously emerge in the stands.

Key words: artificial afforestations, steppe communities, phytocoenotic activity, occurrence, floristic similarity,
Southern Kryvyi Rih area.
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Oco6nMBOCTi MPOCTOPOBOI CTPYKTYPU, (hrnopnucTUYHOI NoAi6HOCTI Ta PiTOLLEHOTUYHOI aKTUBHOCTI ...
Peculiarities of spatial structure, floristic similarity and phytocoenic activity of herbaceous plant ...

Oco6eHHOCTM NPOCTPAHCTBEHHOW CTPYKTYPbI, prIOpUCTUYECKOro CXoAcTBa
N PUTOLIEHOTUYECKON aKTUBHOCTU TPaBSAHbIX BUOOB pacTeHUM B
NecoHacaxpeHusaX U NPUPOAHbIX CTeNHbIX coobuwecTBax KOXxHoro

KpuBopoxbs
H.10.lLeB4Yyk

M3yyeHa npoCTpaHCTBEHHAsi CTPYKTypa, (UTOLEHOTMYECKas aKTMBHOCTb, 4YacToTa BCTPEYAEMOCTU MU
(NopnUCTNYECKOE CXOACTBO TPaBAHOMO W KYCTapHWKOBOrO SIPycOB B pasHoBO3pacTHbiX (30-50 ner)
necoHacaxpgeHusax nsatn sugoB (Gleditsia triacanthos L., Quercus robur L., Robinia pseudoacacia L., Pinus
pallasiana D. Don, P. sylvestris L.) n crtenHbix coobwectBax HOxHoro KpuBopoxbsi. YCTaHOBMNEHO, 4TO
NpPOCTpaHCTBEHHAsi CTPYKTypa, pNOpUCTUYECKOE CXOACTBO MO YMCMy BUAOB U hUTOMacce B UCCNEAOBaHHbIX
necoHacaxaeHusIX 3aBUCUT OT cOoCTaBa [OpPEBECHbIX MOpod, WX BO3pacTa U TUMa CBETOBOW CTPYKTypbl. B
pesynbTaTe UcCneaoBaHUs NMPOCTPaHCTBEHHO-SIPYCHOW CTPYKTYpbl APEBECHBLIX HAaCaXOEHWUA YCTAHOBIEHO,
YTO Ans pa3HOBO3pACTHbIX AyOpaB XxapakTepHa MHOrOSPYCHOCTb, NPWU 3TOM BTOPOMN sipyCc chOpMUPOBaH 13
WCKYCCTBEHHO MocaxeHoro noanecka. B HacaxgeHnnsx Gleditsia triacanthos BTopow spyc He pa3suT, a B
NCKYCCTBEHHbIX COCHsIKax Ha apeHHbIX Meckax MOXeT BoobLLe OTCYyTCTBOBATL. [1pOCTpaHCTBEHHAs CTPYKTypa
namMsaTKU NPUPOAbl O6LLEerocyAapCTBEHHOMO 3HayeHus «Ypounwe CTenok» 3aBUCMT OT me3oduTusaumm u
pyoepanusaumm cooOLlecTB, YTO $BNSETCS CrneacTBUEM AMUTENbHOTO W MOMHOro 3anoBefaHus. 7O
npuBoaUT K pocTy nnowaau copmauuin Bromopsideta inermis, Poeta angustifoliae n dwutoueHosa c
OOMUHMpoBaHMeM Galium aparine L. B pesynbtate npoBeOeHHbIX WCCNEAOBaHUA YCTAHOBMEHO, YTO B
CTenHbIX coobLecTBax cXoACcTBO ONIOPUCTUHECKOTO COCTaBa 3aBMCUT OT NacTOULLHON Anrpeccum (CKIoHOBLIE
crenn), a duTOMaccbl — OT AOMWHAHTHbIX BUOOB B UTOLEHO3ax. B necHbIX HacaXgeHusX M CTenHbIX
coobuiecTBax 3Ha4yMTENbHOE YMCNO BMAOB MMEET HEBLICOKYD 4acToTy BcTpeyaemocTn (Ao 20%) wm
(PUTOLEHOTMYECKYI0 aKTMBHOCTb MO MPOEKTUBHOMY MOKPbITUIO A0 1%. MNpyn 3TOM B MECHbIX M CTenHbIX
coobLlecTBax MOCTOSIHHYO (DUTOLIEHOTUYECKYIO aKTMBHOCTb MO (OUTOMacce MMEHT TOSNbKO OOMWHAHTHbIE
Buabl. B uenom nopoaHbIi coCcTaB NecoHacaXdeHU, UX BO3pacTHasi U CBETOBasl CTPYKTypa MO-pasHOMY
BMMSOT Ha MPOCTPAHCTBEHHYIO CTPYKTYPY, (PUTOLIEHOTMYECKYID aKTUBHOCTb MO MPOEKTUBHOMY MOKPbLITUIO Y
duTomacce pacTteHWuin, COHTAHHO MNOCENSAIOLMXCS B HacaXaeHUsX.

KnioueBble crioBa: UCKYCCMBeHHbIe IeCHble HacaxdeHus, CmernHble cooblecmesa, ghumoueHomuyeckasi
aKmueHocmb, ecmpedyaemMocms, ghrropucmuyeckoe cxodecmeo, KOxHoe Kpusopoxbe.

Bctyn

LWTy4Hi nicoBi HacampkeHHA B CTEMNOBIW 30HI pPO3rnafalTbCA AK CBOEPIAHI  eKCTpasOHarbHi
bioreoLeHO3N Ta € HeBid'€EMHUMK KOMMOHEHTaMW CyyacHoro crenoBoro naHgwadTy (YepHos, lNMeHes,
1991). BoHun cTBOptOBanMcAa Ha OCHOBI ifel CTenoBOro Nicopo3BeeHHs, 3anoyaTtkoBaHnx B.€.I'padpdom
(Fpadbdp, 1858), npoposxeHux B.B.Jokyyaesum (Jokydaes, 1949), I.M.Bucoubkum (Bbicoukun, 1950) i
po3suHyTMx O.J1.Bbenbrapgom (benbrapg, 1971). B cteny nicoBi HacagXeHHs1 3pOCTalTb MEPEBAKHO Y
HeCnpuATAMBUX ANS HUX YMOBaX i, 3rigHo 3 koHuenuieto O.J1.benbrapga (benerapa, 1960), 3HaxogaTbes
B reorpadiyHin i BiQHOCHI €KONOorivHi HEBIAMOBIAHOCTI A0 NPUPOAHO-KITIMATUYHUX YMOB iX NPUPOOHOro
apeany. Cepep ¢akTopis, WO BU3HA4YalOTb BNACTUBOCTI NicOBMX BioreoueHosiB, Haa3BMYanHO BaXXMBe
3HaAYEHHSI MalTb B3aEMOBIAHOCMHM MK CUHY3iSIMU, SIKi IX yTBOPIOIOTL. barato HeBaay npy BUPOLLYBaHHI i
OpPMYBaHHI NiCOBUX HacagkeHb B CTEMy BUHWKANM 4Yepe3 HedoBpaxyBaHHS 3HAYEHHA LUX
B3a€EMOBIAHOCUH. B cTeny nicu NOCTINHO pO3BMBAIOTLCA Mif 3arpo30K BTOPrHEHHSA CUHY3IN TpaB'aHuX
pOCNUH — NPUPOAHOI CTEMOBOI Ta pyAepanbHOi, SKi MOXYTb BUCTYNaTu NOTYXXHUMU KOHKYpPEHTamMu npu
BMKOPUCTaHHi 3anaciB Bonorn. OcobnvMBo 4acTo TpannsoTbCA MNpuKknagn 3aHenagy Ta 3arubeni
nicoHacamXeHb y BUMNaAKy KOHKYpeHUii AepeBHOro i Tpas’aHoro spycis (benbkos n ap., 1974; KOBbINUH U
ap., 2006; TpetbsakoB, 1952). Ockinbkv TpaB'dHa POCIMHHICTb € OAHUM i3 CTPYKTYPHUX KOMMOHEHTIB
nicoHacagXeHb, TO BOHa NoTpebye BCeBiYHOro GioreoLeHOTUYHOIrO BUBYEHHS.

3a ctBepmpxeHHamu O.J1.benbrapga (benbrapg, 1960), cTpykTypHO-(YHKUiOHaNbHa opraHisauis
POCIIMHHOIO MOKPWBY MICiB 3aneXuTb Big iX CBITIIOBOI CTPYKTYpW, sika B CBOH 4depry OOyMOBMHOETHCS
BWOOBUM CKNaOM, BIKOM HacagXeHb, TUMOM [epeBOCTaHy, HasIBHICTIO YarapHWKOBOro nigsicky,
KOPEHEBOI KOHKYPEHLIEI0 MiXK OepeBHO-YarapHMKOBOK i TPaB'AHOK POCIMHHICTIO, MOTYXHICTIO NiCOBOI
nigctunkn  (Anbbuukas, 1960; bBbanHukoBa, 1967; WBaHbko, 1999). 3’ACyBaHHA CTPYKTYPHMX
0COBONMBOCTEN POCIIMHHOIO MOKPUBY B LUTYYHUX CTEMOBUX ficax OO3BOMSE PO3LLMPUTU 3HAHHS LLOAO iX
CTINKOCTI i (PYHKLiOHANBbHNX MOXIMBOCTEN NO3a 30HOK iX NPUPOAHOrO MOLIMpPEHHA. Tak, Hanpuknag,
NnpocTopoBa CTPYyKTypa Bigobpaxae cknag, CniBBiOHOLIEHHS Ta pO3TallyBaHHSI CTPYKTYPHUX €NeMEHTIB
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yn 6nokKiB, WO BM3HAYalOTb (PYHKLIOHYBaHHS eKocUCTEMW B MeBHMX yMoBax cepegosuuia (MFonybeub,
2000). BaxnuBmmu xapakTepucTUKamMm CTPYKTYPHOro aHanisy nicoBoi Ta CTEenoBOi POCMAWHHOCTI €
BCTAHOBMEHHSA 3aKOHOMIPHOCTEN KifMbKICHOro po3nofiny BWUAIB 3a 4YacTOTOK TpanmnsHHA Ta CcTyrneHem
ITOLEHOTUYHOT aKTUBHOCTI i (biTOMacol. AKTUBHICTb BUAY BU3HAYAETLCS LIEHOTUYHOK POMMo, MicLeM,
SIKe 3anMae BU cepef iHWKX Y pe3ynbTaTi BIHOCWH, SIKi CKranucsa B YrpynoBaHHsX (Qkonormdeckue
OCHOBbI Mpupogononb3oBaHud, 1998). OgHuM i3 CKNagoBMX KOMIMOHEHTIB, 4Yepe3 Sk BUpaXarTb
aKTUBHICTb BUAY, € MPOEKTUBHE MOKPUTTSA, WO BigoOpaxye ponb KOXHOrO BuAy B yrpynoBanHi (Higyx,
1982). B wry4yHux crtenoBumx nicax BigbyBaeTbCs 3MiHa CTenoBoro Tuny GioTMYHOro konoobiry B Oik
nicoeoro (benbrapa, 1971), i BCi 3a3HayeHi napamMeTpu € [OBOJ BaXnuBi B 3'ACYBaHHi CTPYKTYPHO-
PyHKLIOHaNbLHOT OpraHisauii pPOCIMHHOIO MOKPUBY Y 3aNeXHOCTi Bid BUOOBOrO CKMnaay, Biky HacagKeHb Ta
TUMNY CBITNOBOI CTPYKTYPW.

MeTa po60OTM — BUBYEHHSI NMPOCTOPOBOI CTPYKTYPU, PIBHSA (PiTOLLEHOTUYHOI aKTUBHOCTI, 4acToTu
TpannsHHSA Ta MoAibHOCTI 3a KiMbKiCTIO BMAIB i hiTOMaco TpaB'sHUX POCMMH Y NiCOHacaKEHHSAX Ta
NPUPOOHNX CTENoBMX yrpynoBaHHsx [iBaeHHoro KpmBopixoks.

O6’ekTn Ta MeTOAM AOCNIOXEHHSA

O6G’ektom pgocnigkeHHs ©Oynu obpaHi nicoBi HacamXeHHs B TpboX JficHuMuTtBax [liBogHHOro
Kpusopixoka: Bonogmmupisebke (c. JlicoBe, KasaHkiBcbkuii p-H, MukonaiBcbka o06n.), 3arpagiBcbke
(c. 3arpagiska, Bucokoninbcbkun p-H, XepcoHcbka 061.) i Lnpokiscbke (cmT Wnpoke, LUnpokiBCbKniA p-H,
[HinponeTpoBckka 0651.). Y BonoanmupiscbkoMy nicHMUTBI 6yno 3aknageHo 7 JoCnigHMX AiNsSHOK: No Tpu
OiNsiHKM B MOHOHacamkeHHsix Gleditsia triacanthos (gin. 1-3) i Quercus robur L. Bikom go 30, go 40 Ta
noHag 50 p. (min. 4-6) i ogHa — B HacamkeHHsix Robinia pseudoacacia noHag 50 p. (gin. 7). B
3arpagiBcbkoMy NiCHULTBI 3aknageHa ogHa gocnigHa ginsHka — B HacagkeHHi Pinus pallasiana Bikom go
30 p. (gin. 8). B WWnpokiBcbkoMy nicHUUTBI Byno gocnigXeHo Tpy AiNAHKN: neplua — B HacagXXeHHsAX Pinus
pallasiana i P. sylvestris Bikom noHag 50 p. (ain. 9), opyra — B gepeoctaHax Quercus robur 3 nignickom
Caragana arborescens Lam. Bikom go 40 p. (gin. 10) Ta TpeTa — B HacagXeHHsAX Quercus robur 3
nignickom Caragana arborescens ta Euonymus europaea L. Bikom o 40 p. (gin. 11) (puc. 1). MNMnowa
KOXXHOT JocniaHOT AinsHKkM cknagae 2500 m2.

JlicoBy pOCAMHHICTL  AochigHMX HacafpkeHb MOpPiBHOBaNM 3 NPUPOOHMMW  CTENOBUMM
YIPYMOBaHHAMW Ha YOTUPbOX AOCHIOHWX AiNdHKax, 3aknageHux Ha TepuTopii: mam’stka npupoau
3aranbHOAEepPKaBHOMO 3HayYeHHs1 — «Ypouniie CTenoky» i3 abConTHUM peXMMOM 3anoBigaHHa (ain. 12),
«banka 3enena» (gin. 13), «Ypounwe Mpurip’a» (ain. 14) ta «banka Komaposa» (gin. 15), wo BxoasTb
4O cknagy cepefHbOCTenoBoi nig3oHu [MpuyopHOMoOpChKoi naHawadTHOI NpoBiHUil (MapuHuy Ta iH.,
2003). HocnigHa ginsHka «Ypouuwe CTenok» 3HaxXoAUTbCA Ha BogoAini pivok IHrynbusa ta BucyHi,
«Ypouuwe Mpurip’a» — Ha cxuni kopiHHOro npaeoro 6epera IHrynbus, pewTa — y NOHU33i KpYNHUX 6anok:
3eneHoi Ta Komaposoi.

KapTyBaHHs1 nicOBMX HacagXeHb BWKOHYBanu 3 BUKOPUCTAHHSAM MeETOAY CYUINbHOI KOHTYPHOI
Bi3yanbHOI 3MOMKW 3 BMKOPUCTAHHAM MapKipoBaHOI CTPiukM i MiniMeTpoBoro nanepy. BusHadyeHHA mex
NPOEeKLin KPpOH NpoBOAMNOCHL BidyanbHO. Ha minimeTpoBoMy nanepi no3HavanuM MiCLenonoXeHHs i
npoekuii kpoH ycix pgepeB (Ipuropa, Conomaxa, 2005). MakeT BenuKoMaclTabHOI KapTOCXeEMMU
POCIMHHOIO MOKPUBY MOHITOPUHIOBOI OiNsgHKM «Ypouuwie CTenok» BMKOHAHO 3a METOAMKOH 3MOMKM
KMOYoBMX AiNsHOK (BbiwmBkuH, 1984). Po3pobka nereHam 0O KapTOCXeMU BUKOHAHA Ha OCHOBI Cy4YaCHMX
ysiBfieHb Npo TepuTopianbHy CTPYKTYpY pocnnHHOro nokpmey (MupkuH n gp., 2001). YacTtoTy TpannsaHHs
Ta ITOLEHOTUYHY aKTUBHICTb BMAIB 3@ MPOEKTUBHUM MOKPUTTAM Y JICOBUX i CTEMOBMX YrpyrnoBaHHAX
BM3HA4anu i3 3actocyBaHHAM MeToAMYHMX po3pobok A.M.Oigyxa (Onayx, 1982). ditomacy BuB4Yanm
srigHo metoamkmn B.A.lOpuesa (KOpues, 1968) 3 HeBenvkumu mogudikauismu, a came — B pospaxyHkax
BMKOPUCTOBYBANN He NMPOEKTMBHE MOKPUTTS, @ BIOHOCHY y4YacTb BMAY B YrpynoBaHHsSX 3a hiToMacoto.
Ona obox nokasHukiB 6yno suaineHo 5 rpyn (Quayx, 1982), oo nepuloi rpynyu BXOAATb Ti, WO MaloTb
diToLeHOTUYHY akTuBHICTb A0 1%, Ao Apyroi — ao 5%, oo Tpetboi — 0o 10%, oo yetseptoi — 0o 20% i oo
n’atoi rpynu — Ginbwe 20%. 3a YacToTo TpannsHHA Buau Oynu nogineHi Ha 5 rpyn: Jo nepLioi rpynu
HanexaTb BMAW, WO MalTb TpannsHHa ao 20%, go gpyroi — 21-40 %, oo tpetboi — 41-60 %, Ao
yeTBepToi — 61-80 % i go m'atoi rpynn — 81-100 %. [ocnimkeHHss Hag3eMHOi YacTuHu diTomacu
TpaB’sitHUX BUAIB Y CTEMOBUX i NICOBUX YrpynoOBaHHSAX NPOBOAMMM METOAOM YKICHUX KBagpaTiB po3Mipom
1 M2 y 10-kpaTHiii nosTopHocTi (PoavH, Basunesud, 1965). Ykocu pobunu HanpuvkiHUi NunHA, 3pisaHy
Macy copTyBanu 3a BMAaMu POCivH 3 NoganblimmM Biabopom 3paskiB Ana BU3HAYEHHs abCOMOTHO Cyxoil
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macu. [lofibHICTb POCMMHHMX yrpynoBaHb 3a BWAOBMM CKNagom i cpitomacoiw Bu3Havanacb 3
BUKOPUCTaHHAM KoedbiuieHTa Xakkapa (Wmunar, 1984). lNpu BMBYEHHI FOPU3OHTANbLHOI CTPYKTYpU
WTYYHUX AEPEBHMX HAcaKeHb BPaxOBYBanW MOLLY CBIiTIIOBMX BiKOH, 3 KapTyBaHHSIM Ha MinNiMeTpoBUiA
nanip MpoeKLii KpOH OepeB i KylliB, Ta cymapHe npoektuBHe nokputtsa (IMI1) nepworo i YarapHMKOBOro

apycis (Tabn. 1).

. - i"’__
Kpuani Pt

I~

Puc. 1. Kaptocxema po3milleHHs AocnigHUX OiNAHOK y NiCOBUX i CTENOBUX YrpynoBaHHAX
MispeHHoro Kpusopixoxksa

Pe3ynbTtatn Ta 06roBOopeHHs

lMpoBeneHi JOoCnigKEeHHA MoKasanu, WO KiNbKiCTb BUAIB Ha OOCMIAHWMX NicoBUX AinsHkax (1-11)
KONMMBaloTbCA B LUMPOKUX Mexax (Big 2 go 90) (tabn. 1).

BusBneHo, Wo nnowia CBIiTNOBMX BIKOH B 3arylleHWX MOMoaux AepeBocTaHax MiHiMarnbHa, a
MakcuMMaribHa — B BinbLU po3pigXKeHNX 3pinmx HacagkeHHsx (Tabn. 1). PyliHyBaHHA 3 YacOM LEHOTUYHOIO
cepepoBua B 50-piyHmx HacagkeHHsx Gleditsia triacanthos (gin. 3) 3ymoBnioe BCeNeHHs1 YarapHUKOBUX
BUAIB, A€ X NPOEKTMBHE MOKpPUTTS cknagae mamxke 85%. B gepeBoctaHax Quercus robur doopmytoTbecs
OPYrviA OepeBHUIN Ta YarapHUKOBWUI SIPYCU, SIKi MepeKkpMBaloTb OAMH OOHWUW, came ToMy cymapHe [ ix
nepesuwye 100%. Ocobnmneo Bennke cymapHe [N B HacamkeHHAX i3 uiei nopoam Bikom go 40 p., oe 3a
paxyHok Cotinus coggygria yTBOPHOETLCS APYrMI Ta TPETIN APYCU 3 BUCOKOIO 3IMKHEHICTIO KPOH (gin. 5). Y
3MilllaHUX COCHOBUX HacaXeHHsIX YarapHWKM pO3BUBAOTLCS AYXKe MOBINbHO, TOMY 3iIMKHEHICTb X KPOH
pocsarae nuwe 4,4% [N (gin. 9). B gybHakax 3 nignickom Caragana arborescens gpyrun sipyc dopmye
C. arborescens, cymapHe Il skoi nepeBuwwye 100% (ain. 10). B 40-piuHnx gepeBoctaHax Quercus robur
3 nignickom Caragana arborescens Ta Euonymus europaea nnowia CBIiTNOBUX BikOH Aewo GinbLua.
CymapHe nokpuTTst YarapHukiB cknagae 6nmsbko 20%, WO 3yMOBEHO 3HAYHO GinblUOK peanisaLieto
BIONEHTHOI 3gaTHOCTI AyOOBMX HacamkeHb 3a yMOBM 3abes3neyeHHs OOMIHAHTHOI MOpoau MOXMBHUMM
peyoBMHAMM.

MpoBegeHun aHania TepuTopianbHOi CTPYKTYypu abCoNMTHO 3anoBigHOI AINSHKM  «Ypouulle
CTenok» nokasas, WO TPaB'stHUI MOKPMB L€ nam’ siTkn npupoan cdopmyBaBca nig gieto mesoditmnaadii
Ta pyaepanisauii yrpynoBaHb, CNpUYMHEHOT TPMBAmnMM i NOBHMM 3amnoBigaHHAM. Ha MOMEHT AOCiaKEHHS
«Ypouuwwa Ctenok» Oyno KOHCTAaTOBaHO MepexigHUM CTaH POCAMHHOCTI Bif KOPEHEBULLHO-3NaKOoBOI A0
3M1aKoBO-Pi3HOTPaBHOI CTaAii pe3epBaTHOI 3MiHW. 3 KOPIHHMX CTEMNOBUX YrpynoBaHb BigMiYeHO nuile asa
diTtoueHo3n copmadii  Stipeta capillatae. MacoBuin pO3BUTOK OTpUManM KOPEHEBULLHO-3MAKOBI
yrpynoBaHHs cdhopmadin Poeta angustifoliae (5,4% TepuTopii ginsHku), Festuceta rupicolae, Elytrigieta
repentis (13,2%), E. intermediate (6,4%), E. trichophorae (1,2%), Bromopsideta inermis (44,9%) Ta
pisHOTpaBHi cpiToLeHo3n 3 gomiHyBaHHAM Galium ruthenicum Willd. (2,3%), Vicia cracca L. (4,3%),
Ballota nigra L. (6,3%), Leonurus villosus Desf. ex D'Urv. (1,3%), Galium aparine (39,8%) (Kpacosa Ta
iH., 2015). YrpynoBaHHA 3 poMmiHyBaHHAM Galium aparine ¢opMyeTbCa BHACMgOK pyaepanisauii
yrpynoBaHb. ®opMyBaHHA LEHOCTPYKTYP 3 pyAeparnbHUX BUAIB 3yMOBIeHe creuudikolo MiKpoknimaTty
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«Ypounwa Ctenok». ligBuileHa BONOriCTb MOBEPXHEBOro LWapy IPyHTY (3a paxyHoOk GaraTopiyHOro
HaKoOMMYEeHHs onagy Ta cnabkoi UMpKynauii NoBiTpS y NpM3eMHOMY Luapi Yepe3 OTOYEHHS LinsHKM
NiCOBOK «LUMPMOIO») CMpUSE iHTeHCcKUdiKaLii 4ECTPYKTMBHMX MPOLECIB OpraHiyHoi pevyoBuHW. 3aBOsku
LbOMY NPUPOOHO CTBOPIOKOTLCS CNPUATIAMBI YMOBWU AN pO3CeneHHsa pyaepanis-HiTpodinis 3 npunernmx
OEpeBHMX HacaKeHb. YarapHuKOBa POCIUHHICTE HE OTpumana 3HA4YyHOro MOLUMPEHHS B «YpO4uLLi
CTtenoky», MpoTe BCENEHHSI OKPEMWX EK3EMMMSAPIB KylliB i AepeB BKa3ye Mpo NOrMmnbneHHss 3miH
CUMbBaHTOrEHHOro XapakTepy.

Ta6bnuusa 1.
Yucno BuAaiB, nnouwa cBiTNOBUX BiKOH B AepeBOCTaHaX i NPOeKTUBHE NOKPUTTA APYroro ta
YyarapHMKOBOrO fipyciB B nicoHacagxeHHAX lNiBaeHHoro KpuBopixoks

4 Mnowa CymapHe M1
ucro . . . .
Ne . . ; Twn CBITNOBOI | CBITNIOBMX BiKOH |4YarapHMKOBOTO
. JlicoBa nopogaa, Bik BUAiB,
LinsiHKK onuH CTPYKTYpU y AepeBOCTaHax | Ta Apyroro
' (%) Apycis (%)
1 Gleditsia triacanthos go 30 p. 43 1,2 65,8
2 Gleditsia triacanthos go 40 p. 41 OCBITNEHUN 3,1 44,3
3 Gleditsia triacanthos nonag 50 p. 40 7,8 84,7
4 Quercus robur go 30 p. 33 3,1 151,7
5 Quercus robur go 40 p. 29 TiHLOBWIA 3,7 227,3
6 Quercus robur noHag 50 p. 38 6,9 38,4
7 Robinia pseudoacacia noHag 50 p. 39 HaniBOCBITNEHNN 7,5 42,3
8 Pinus pallasiana go 30 p. 47 11,7 -
9 Pinus pallasiana + P. sylvestris 90 HaniBTIHLOBUIA 12,5 4.4
noHag 50 p.
Quercus robur 3 nignickom
10 Caragana arborescens go 40 p. 2 3.0 151.6
Quercus robur 3 nignickom TiIHLOBUI
11 |Caragana arborescens Ta 29 4.4 19,5
Euonymus europaea go 40 p.

OaHuM i3 HamGinbLw O6’€KTUBHUX MOKA3HWUKIB, 30AaTHUX BUSIBUTM POSib BUOY B YrpynoOBaHHSX, €
TpannsHHS, sike XapakTepuayoTb Sk abContoTHe Ta BiAHOCHE. NMoka3HMKM NepLUIoro 3anexaTb Big 4acTtoTu
TpannsaHHSA BUAIB Ha AaHin TepuTopii, a Apyroro BM3HAYalOTbCA MaTeMaTUYHO i OBYMCNIOTLCA Y
BigcoTkax. B pe3ynbTaTi JoCnigXeHb BCTAHOBIEHO, LLO 3@ YacTOTO TpanmsHHA OinbuicTb Buais (67 abo
74,4%), aki HanexaTb Ao 1 rpynn (oo 20%), BusBNeHo B HacamkeHHsXx Pinus pallasiana i P. sylvestris
Bikom noHag 50 p. (ain. 9). B 30-piuHomy aepeBocTaHi Pinus pallasiana (gin. 8) 6yno BigmiyeHo 47 Bugis
(puc. 2).

Y pi3HOBiKOBUX HacagkeHHsx Gleditsia triacanthos i Quercus robur (gin. 1-6) makcMmanbHa
KinbkicTb BUAIB HanexuTb o 1 rpynu, signosigHo 32, 23, 25 i 15, 16 i 18 BuaiB. YucenbHow B
[epeBocTaHax € i gpyrarpyna—4, 6,719, 8, 16 Bugis. TpeTs, yeTBepTa i n'dAta rpynu Bugie, sk npaBuso,
HeBenuki — 1-4 Bugwn, 3a BuHATKOM 40-piyHMX HacagkeHb Gleditsia triacanthos (10 Bugis). B
AepeBocTtaHax Robinia pseudoacacia Bikom noHag 50 p. (4in. 7) cTBOPHOOTLCA YMOBW, SKi CNPUSIOTb
BCENEHHI0 BENUKOI KiNbKOCTi BMUAIB nepwoi rpynu (29 suais, abo 74,4%). [Jo Apyroi rpynu HanexaTb
nepeBaxHo pyaepancHi Bugn (Anthriscus cerefolium (L.) Hoffm., Atriplex tatarica L., Ballota nigra,
Lactuca serriola L., Cirsium setosum (Willd.) Besser). TpeTio rpyny yTBoptoloTb Bcxoau Gleditsia
triacanthos, Stellaria media (L.) Vill., Geranium robertianum L. Ta Taraxacum officinale Wigg. aggr.
HaniBocBiTneHMn Tun CBITNOBOI CTPYKTYpU Cnpusde 3pocTaHHio poni Anisantha tectorum (L.) Nevski
(4 rpyna). YTBOpeHHsa nignicky 3 Caragana arborescens Ta Euonymus europaea B 40-piyHux
HacapkeHHAX Quercus robur cnpusie po3wwupeHHo gpyroi (12 suais, abo 41,4%), TpeTboi (Geranium
robertianum, Anthriscus sylvestris (L.) Hoffm., A. cerefolium, Galium aparine, Carex spicata Huds.,
Fumaria schleicheri), 4etBepTOoi (Anisantha tectorum, Geum urbanum L., Ballota nigra, Thlaspi
perfoliatum L.) Ta n’atoi rpyn (Buglossoides arvensis (L.) I. M. Johnst., Bcxogn Euonymus europaea) 3a
YaCTOTO TpanmsiHHA BUIB.
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Puc. 2. YacToTa TpannsiHHA TpaB’stHUX BUAIB Y WTYYHUX NiCOBUX HacagKeHHAX KpuBopixoka
(Ha3BuM JoCniAHMX AINSHOK TYT i B HACTYNHUX pUCYHKax HaBedeHo B Tabn. 1)

Y ¢nopi YoTUMPbOX CTEMOBUX MOHITOPUMHIOBUX AINSHOK, SK i Yy cknafi nicoBUX HacaXeHb, SIBHO
nepesaxaroTb BUAM 3 YacToTol TpannsHHA 0o 20%: «banka 3eneHa» — 80,5%, «banka Komapoay —
75,4%, «Ypouunwie Mpurip’a» — 81,8%, «Ypouuwe Ctenok» — 83,6% (puc. 3). Cepeq noLumpeHux suais
(61-80 %) 3a MOCNIAOBHICTIO YOTMPBLOX CTEMOBMX AIMSAHOK 3ycTpidatoTbes: Teucrium polium L., Festuca
valesiaca Gaudin Ta Potentilla incana P. Gaerth.; Festuca valesiaca; Linum czerniaevii Klokov, Koeleria
cristata (L.) Pers., Potentilla incana, Euphorbia sequierana Neck., Bromopsis riparia (Rehman) Holub,
Asperula montana Waldst. et Kit.,, Euphorbia stepposa Zoz ex Prokh., Teucrium polium; Festuca
valesiaca i Euphorbia stepposa; Poa angustifolia i Galium aparine. [Tata rpyna 3i 100% TpannsHHAM
BMaiB € nuwe B «Ypouunwi Ctenok», ue Galium ruthenicum i Vicia cracca.
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Puc. 3. YacTtoTta TpannsiHHA TpaB’AHUX BUAIB Y CTenoBUX yrpynoBaHHAX KpuBopixoka

OTxe, y cknagi monogux Ta 3pinux HacagpkeHb Gleditsia triacanthos 3HayHa yacTka BuAiB Mae
Ay>Xe HEeBMCOKY 4acToTy TpannsHHsA. Y copmMOBaHOMY LIEHOTUYHOMY CepeoBULLI TUMOBO NiCOBI BMAM
HanexaTb nepeBaXxHO A0 3 rpynu 3a 4YacToTol TpannsHHA. Cneuudika HopMyBaHHA LEHOTUYHOrO
cepefoBULLa B Pi3HOBIKOBMX HacamKeHHAX Quercus robur NposBRASETLCA B TOMY, O B MOMNOAMUX i 3pinnx
3a BIKOM [epeBOCTaHax 3a paxyHOoK iHBa3ii 3’ABNsATbCA pyAeparnbHi i, YacTKoBO, CTENOBI BUAW. Y nepiof
MakcumarnbeHoi cpopmoBaHocTi (40-pidHi HacamXeHHSs), 3aBAAKM TiHLOBOMY TUMY CBITIIOBOrO pexumy, y
cknagi donopu nepeBaxatoTb BMKIIOYHO TUMOBI Nicosi Buan. CyTTeBO BNNMBae Ha NpeACcTaBneHiCTb BUAIB
Yy POCIMHHOMY MOKPMBI HasiBHICTb Mignicky B y0oBux HacamkeHHsX. Ha GigHux nilwaHux cybetpaTtax 3a
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YMOBUM 3pOCTaHHSA OCBITNEHOCTI BiAMIYAETbCA 3HA4YHA KinbKiCTb BMAiB, Oinblia 4YacTMHa 3  SKMX
npeacrasneHa pyaepaHtamu. [ina ctenoBux yrpynoBaHb NpuTamMaHHa BUCOKAa YacToTa TpannaHHS BUAIB
Festuca valesiaca, Salvia nutans L., Euphorbia sequieriana Ta Stipa capillata L., a Ha kam’aHMCTUX
cybcTpatax — Teucrium polium, T. chamaedrys L., Veronica barrelieri Schott ta Jurinea brachycephala
Klokov. CyTTeBa macksarnbHa AWrpecis 3MEHLUYE YMCMO BMAIB 3 BUCOKMM PIBHEM TpanmfsiHHs, a 3Ha4yHa
PO34YIEHOBAHICTb peribedy, HaBMnaku, Cnpusie 30iNbLUEHHIO KiNbKOCTI BUAIB, WO HanexaTtb 4O MepLloi
rpynu. Mpn noBHOMY 3anoBigaHHi 6ioToniB, BHacnigok mMesodituaadii ymoB, B ix dniopi 3pocTae yyacTb
pyAepanbHUX BUAIB i 3HAYHO 3MEHLLYETLCS Y4acTb CTENOBUX BUAIB.

AHani3 citoueHoTu4HOT akTmBHOCTI (Pa) Buais 3a N1 cBigunTh, WO y cknagi pisHosikosux (30, 40,
50 p.) HacagxeHb Gleditsia triacanthos HanbinbLua KiNbKICTb BMAIB HanexunTb 40 nepuoi rpynu 3a ®a (23,
20, 25 Bugis BignosigHo) (puc. 4). HatomicTb y Takux cammux HacamkeHHsx Quercus robur BigbyBaetbca
30inblUEHHS Apyroi rpynu i 3aMeHLUeHHst neplioi — 18, 16, 20 i 7, 8, 7 BuaiB BianosigHo. B gepeBocTaHax
Robinia pseudoacacia Bikom noHag 50 p. nepwa rpyna ®a 3a [l Bkniovae 21 Bua. Hdocutb
BaratouncenbHa (11 BuMAiB) Apyra rpyna, B $Ky BXOAATb 4YaCTKOBO 4arapHukosi Buan. S50-piyHi
HacampkeHHs Pinus pallasiana i P. sylvestris, NOpPiBHSAHO 3 iHLIMMW HacaJKeHHSAMUN, BiA3HAYal0TbLCA ABHUM
npesantoBaHHAM BUAiB, WO Hanexatb fo 1 i 2 rpyn — 46 i 33 BignosigHo. llignicok i3 Caragana
arborescens Ta Euonymus europaea B 40-pidyHWX HacamkeHHsX Quercus robur CyTTEBO 3MeHLUye
KinbkicTb BMAiB nepwoi rpynu ®a 3a MMM (3 Buawn), Ta 17 BugiB HanexaTb OO ApYroi rpynu. HavmeHwa
KiNbKICTb BUAIB y BCiX JepeBOCTaHaX HaNeXuTb 40 MATOI rpynu.
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Puc. 4. ®diToueHOTUYHa aKTUBHICTb TPaB’sAHUX BUAIB 3a NPOEKTUBHUM NMOKPUTTAM Y LUTYYHUX
nicoBnx HacamxeHHAX KpuBopixoksa

Takum 4mMHOM, B Morogux HacamkeHHsx (o 30 p.) y bopmMyBaHHi pOCIMHHOIO MOKPUBY BaXknuBy
ponb BigirpalTb pydepanbHi Bugu, NpoTe B AesKUX BUMNagkax MOXe CyTTEBO 3pocTaTu 4acTka
yarapHukoBux BuaiB. Npu 36inblUeHHI BiKy nicoBMX HacamkeHb B AgepeBocTaHax Gleditsia triacanthos
BigOyBaeTbCcs nepeposnogin suais Mixk rpynammn ®a 3a MM, B gepeBoctaHax Quercus robur 3 nignickom
Bucoka ®a 3a I nputamaHHa nue HEBENUKIN rpyni BUAIB i € HanbIinNbLIOK ANa YarapHuKIB, WO 34aTHi
iHTEHCMBHO BCENSATUCA B HacamkeHHs. [ns apeHHux micueicHyBaHb Pa Tpas'sHUX BuUAiB BUSBUNACh
HEe3Ha4HoI0.

JocnimpkeHHst 4OTMPbOX CTEMOBMX YrpynyBaHb MoOKasano, WO $K i B MiCOBMX HaCaKEHHSIX,
nepeBaxHa GinbLUICTb 3pOCTalymX BUAIB TaKOX Hanexartb 0o nepwoi rpynu ®a 3a MI1: «banka 3eneHa»
i «Ypounwe Ctenok» — 73,4%; «banka KomapoBa» — 70,7% Ta «Ypouunwe Mpurip’s» — 73,3% (puc. 5).
Marta rpyna Bugis — Galium ruthenicum, G. aparine, Poa angustifolia i Bromopsis inermis npucyTHi B
«Ypounwi Ctenok». HasiBHiCTb Takux BuaiB, sik Bothriochloa ischaemum (L.) Keng, Eryngium campestre
L., Galatella villosa (L.) Rchb.f. Ta Prunus stepposa Kotov i3 gpyroi rpynu B «banui KomapoBa» cBiguntb
Npo 3Ha4Hy Aerpagauito LeHo3y BHAcnigoK NacoOBULLIHOMO HAaBaHTaXKEHHS.
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Puc. 5. ®iToueHOTUYHA aKTUBHICTb TpPaB’AHUX BUAIB 3a MNPOEKTUBHUM MOKPUTTAM Y
cTenoBux yrpynoBaHHAX KpuBopixoksa

Omxe, Hanbinblwy Pa 3a NI maTe BUAM, WO NPUCTOCOBAHI 0 iCHYBaHHSA B MOCYLUMMBUX YMOBaX.
MacoBuLHE HaBaHTaXEHHS 3MEHLUYE KinbKiCTb BUAIB, WO MakwTb BUCOKy da, a po3yneHoBaHICTb
penbedy 3yMOBNIOE 3pOCTaHHSA y4acTi BUAIB 3 HEBUCOKMM pPiBHEM LbOro nokasHuka. [NoBHe 3anoBigaHHS
Npu3BOoAMTL OO0 3HA4yHOro 3meHweHHs ®a 3a [ ana crenoBux BuAIB Ta WOro 30inblUeHHs Ans
pyAeparnbHUX Ta Me3odiTHUX BULIB.

diToueHOTMYHa akTUBHICTL (Pa) 3a chitomacoto (Pm) B NliCOHACAMKEHHSX | CTEMOBUX YIPYNOBAHHAX
Bn3Hauanacb y 2004 i 2005 pokax (Tabn. 2). BctaHoBneHo, wo 4mucro BuaiB pocrnuH (i3 10 ykicHMX
AinsHoK i3 3aranbHoto nnoweto 10 M?) y BOCbMM NiCOBMX (iTOLEHO3ax MO pokax OOCnigkKeHb He
ogHakoBo. Y cknagi wecTtun itoueHosiB ix 6yno 6inbwe y 2004 p., a ana gsox — y 2005 p. AHani3
4YacToTWU TPaNNsSHHS BUAIB Ha OOCIMKEHMX OiNdHKax nokasas, WO BOHa Moxe BapitoBatu Big 10% Ao
100%, sk i, BignosigHO, X Hag3emHa itomaca. Buamn, aki TpannsawTbca B koxHOMy 3 10 ykocis,
3pobneHnx y pi3HOBIKOBUX AepeBocTaHax Gleditsia triacanthos y 2004 p., Ti X cami, ue Anisantha
tectorum, Anthriscus sylvestris, Galium aparine L. B 2005 p. y 30-piuHuMX HacagKeHHAX Ha ykocax
BiAcyTHiN Anthriscus sylvestris, a B 40-piyHnx gepeBocTaHax uen Bug 3yctpiyaetbcs B 7 i3 10 ykocax, a B
50-pi4yHMX HacagKEHHSIX KOro NPUCYTHICTb cTaHoBUTL 40%.

B pepeBoctaHax Quercus robur Ha Bcix ykocax y 2004-2005 pokax i3 TpannaHHam y 100%
NPUCYTHIN Tinbkn Geum urbanum 3a BUHATKOM [BOX AEPEBOCTAHIB i3 nianickoM. Lien Bug y HacagKeHHsIX
Robinia pseudoacacia Tpannsetbcsa 3 yactototo 10% y 2004 p., a B 2005 p. B3arani OyB BigCyTHil, sK i B
COCHOBMX AepeBocTaHax. [loTpibHO BigmiTMTK, WO Maca Geum urbanum, sk i iHWWX BUAIB, CyTTEBO
Bapiloe y cknafi OKpeMux YKOCIB, HaBiTb y Mexax ogHoro ditoueHosy. Tak, Hanpuknag, B 30-piyHunx
HacamxeHHsax Quercus robur B 10 ykocax (iTomaca LbOro BuAy 3MIHIOETbCS B Mexax 6,9-27,6 r/m?
abComMoTHO Cyxoi peyoBMHU. Takum YnmHoM, B 10 ykocax, KOXHWI Mo 1 M2, 3 TPbOX HaCamXeHb OZHiel
OepeBHOI nopoan B ABa MOCMIAOBHI POKM AOChigXeHb BigMIYaeTbCsl pidHEe BMAOBE NpPeAcTaBHULUTBO
TpaB'sHUX pocrnuH. Lle moxe OyTu noB’si3aHO 3 TUM, WO X04a YKOCWM i MPOBOAWIMCH B OOHOMY
yrpynoBaHHi, NpoTe Y pi3HUX Moro Micusax (1 mM?) KoXXHOro poky. 3 iHworo 6oky, Le cBiaYMTb, Wo GinbLuIicTb
BUAIB TPaB’sHUX POCAMH He BiA3HAYaKTbCS 3HAYHOK MOLUMPEHICTIO Ta LWMbHICTIO B AOCHIAXEHUX
diToueHo3ax. Lle BigbGuBaeTbcs, BIAMOBIQHO, HA 3arasbHi Maci POCMWH YNPOAOBX [OABOX pPOKiB
CMOCTEPEXEHb, K Yy HacamXeHHi 3 OAHIiei mopoau, Tak i B Pi3HMX 3a BiKOM Ta BWOOBWM CKNagoMm
nepeBoctaHax. Hanbinbwe udncrno suaie Ta ®a 3a dm Oynm 3adpikcoBaHi B COCHOBOMY HacafXeHHi, a
HaMMEHLLi YMCnoBi NoKasHuKM BcTaHoBreHi ans 30-pivyHoi Gleditsia triacanthos. 3poctaHHa diTtomacu
Ha43eMHOro NMOKPMBY B CTapLUMX 3a BIKOM HacamXeHb 3 Liel nopoan noe’sidaHe 3i 36inbLIeHHAM KinbKocCTi
BUAiB, SIKi TpannawTbeca B ykocax i3 yactotoo 100%. Came y umx BuaiB citomaca Bapitoe Big 36,7 Oo
66,6 6 r/M> abConTHO CyXOl PeYoBUHM, TOAI AK Y BMAIB, L0 TpannsaoTbca 3 YacToTolo 10-50 %, BoHa
CTaHOBUTb, SiK NpaBuno, He Ginbe 20 r/m2.
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Tabnuus 2.
Yucno BuaiB pocnuH, ix Maca B 06’egHaHux Bubipkax i3 10 ykociB (cymapHa nnowa 10 m?)
Ta noAibHicTb y pi3Hi pokn B hiToLeHO3ax nicoBux yrpynoBaHb KpuBopixoksa

Yucno sugis, ditomaca, B T. MogibHicTb 3a pokamu,
No L. CyX. PEYOBUHU y %
. JlicoBa nopoaa, Bi
ninsHKy icoBa flopona, Blk 2004 | 2005 | 2004 | 2005 sa sa
HMcTom diTomacoto
p. p. p. p. BB
1 gée3|t3|a triacanthos Bikom Ao 7 8 2161 1510 42,9 21.8
5 f(l)e;jltaa triacanthos Bikom Ao 9 6 2845 238.8 50,0 56,4
Sc')i‘;'gsgaotgacamhos BIkOM 8 | 12 | 2763 | 3454 | 429 20,9
Quercus robur Bikom go 30 p. 14 8 347,5 256,7 37,5 30,2
Suercus robur Bikom noHapg 50 15 6 407.0 285.8 40,0 145
7 ng;‘;asgspe“doacac'a BikoM 10 | 3 | 2603 | 1750 | 375 36,8
g | Pinus pallasiana + P. 18 | 15 | 4425 | 3869 | 417 49,7
sylvestris Bikom noHag 50 p.
Quercus robur 3 nignickom
11 | Caragana arborescens 1a 10 | 12 | 312,0 | 260,0 46,7 58,7
Euonymus europaea BikoM O
40p.

[ns BU3Ha4YeHHS BNNWBY CKnagy nopig WTYYHWX NiciB | TUNY X CBITNOBOI CTPYKTYPU Ha crieundiky
nignonoroBoro Tpae'ssHOTO POCIIMHHOMO NOKPUBY OyB NpoBeAeHMIn aHani3 ropucTMYHOi nogidHocTi (Pn)
B YKOCax TpaB’sSHUCTUX POCINUH AepeBOCTaHIB YNPOAOBX ABOX POKIB CMOCTepexXeHb. HanBuLLli nokasHUKm
®n 3a KinNbKiCTIO BMAIB B ykOCax BCTAHOBMEHO Anis HacagkeHb Gleditsia triacanthos Bikom go 40 p.
(50,0%), a 3a ®m B UbOMY X HacamxeHHi — 56,4% Ta B gibposi 3 nignickom — 58,7% (tabn. 2). TiHboBWIA
TN CBIiTNIOBOI CTPYKTYpM B AepeBocTaHax Quercus robur € CyTTEBUM MOKA3HMKOM, LLO 3MEHLUYE
noaibHiCTb 3a hiToMaco TpaB’stHOrO MOKPUBY.

B pesynbTati aHanidy OTpMMaHuMX [AaHuUX BCTaHOBMIEHO, WO Yy CTEMOBWUX YrpyrnoBaHHAX Npwu
po3nogini ®a Buaie 3a ®m No pokax MOCTiINHY LIEHOTUYHY aKTMBHICTb MaloTb fvwe OOMiHAHTHI BMAU
(Stipa capillata, Jurinea brachycephala, Linum czerniaevii Klokov, Galatella villosa, Bromopsis inermis,
Galium ruthenicum, Poa angustifolia, Elytrigia trichophora (Link) Nevski, Vicia cracca). Hatomicte ®a 3a
®Om iHWKMX BUAiB He 3aBxam cTabinbHa i MOXe CyTTEBO 3MiHOBaTUCA. B dhiToueHo3ax «Ypouumwa Ctenok»
ckrag iHWWX Trpyn MOCTIMHO 3MIHIOETECA Y 3amnexHoOCTi Bif CYKUECIHUX 3MiH, $Ki CnpuYuHSe
mMe3odiTM3auis ymoB. Hanbinbl CTiMKUMKW 3a OaHUX YMOB BUSIBUNINCH YrpyrnoBaHHS 3 AOMiHYBaHHSAM
Bromopsis inermis.

HocnipkeHHs yucna BMAIB Ta diTomacy B yKocax, BigibpaHMx Ha cTenoBux AinsHkax (tadn. 3),
nokasaro, Lo KifbKiCTb BUAiB BUABUNAch OiNbLUOK, 3a BUHATKOM OKpPeMMX (PiTOLEHO3IB, Y NOPIBHSAHHI 3
yKOCaMm 3 NiCOBUX HaCaKeHb.

3a nokasHukom ®m ctenosi diToLueHO3M B BGinbLIOCTI BUNaaKiB nepeBa)aroTb NiCOBi, iHoAi B 2—4
pa3n. Ak B yKocax 3 NiCOBMX YrpynoBaHb, Tak i CTENOBMX, KiNbKICTb BUAIB Ta NokasHMK PM No pokam He €
NOCTINHUMM 1 MOXYTb BapitoBaTh. MakcumansHui piBeHb NOAIBHOCTI 3a YMCNOM BUAIB, WO TPannsaTbCs
B YyKkocax 060X pokiB cnoctepexeHb, cknagaB 62,5% y citoueHo3i 3 pomMiHyBaHHAM Jurinea
brachycephala «Ypouuwa lMpurip’ay, a 3a itomacoro 3 nokansHMM gomiHaHToM Stipa capillata — B 6anui
«3eneHa» (56,0%) i 6anui «KomapoBa» — 57,1%. Husbka ®n 3a ®m y giToueHO3ax, Ae NepeBaxae
Linum czerniaevii («banka Komaposa» — 16,6%), cnpnynmHeHa ix po3tallyBaHHSM Ha epO4OBaHUX CXunax
3 BMXOJaMW BarHsKiB, O CAPUSE 3HAYHOMY KOMMBAHHIO hiTOMacu, HaBiTb 3a HE3HaYHWUX 3MiH YMOB
3pOCTaHHSA.
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Tabnuusna 3.
KinbkicTb BMAiB pocnuH, ix Maca B 06’egHaHux BuGipkax i3 10 ykociB (cymapHa nnowa 10
M?) Ta noAibHIiCTL y pisHi poku B hiToLleHO3ax cTenoBUx yrpynoBaHb KpuBopidoka

. ditomaca, B T. MopnibHicTb 3a
Yucno Buais, LWT. o
Ne . . CYyX. Pe4OBUHU pokamu, y %
finsH JocnigHa JomiHaHTK P 33
m AinsHka (PITOUEHO3IB | 5404 1 | 2005 p. | 2004 p. | 2005 p. | uncriom | dpito-
BMAiB Macoto
banka 3enena | (Stipa capillata) 31 27 1033,8 | 892,6 40,9 56,0
Banka 3enena | (Jurinea 27 21 688,3 | 7922 41,2 53,0
13 brachycephala)
Banka 3enena | (Calatella 33 26 | 8383 | 8860 | 37,2 352
villosa)
yl‘_’lo‘*"'.”*,e (Stipa capillata) | 22 22 656,6 | 529,3 43,3 43,3
14  |«Mpurip’s» '
Ypoumue (Jurinea 20 19 650,2 | 624,2 62,5 40,2
«Mpurip’si» brachycephala)
banka (Stipa capillata) | 16 22 4454 | 639,1 46,2 57,1
KomapoBa
15 | banka (Galatella 18 26 | 5025 | 6040 | 333 42,4
Komaposa villosa)
Banka (Linum 23 11 | 813,6 | 380,0 30,8 16,6
KomapoBa czerniaevii)

[MpoBeaeHnn MOpIBHANBHUM aHani3 CBigYUTb, WO CTenoBi (ITOLEHO3UM 3HAYHO MNPOAYKTUBHILLI
NnopiBHSAHO 3 nicoBvMK. [pn LbOMY SK CTEnoBi, Tak i IiCOBi yrpynoBaHHA XapakTepusytoTbCs OOCUTb
BWCOKMM PIiBHEM Fre€TEPOreHHOCTi 3a nokasHukoM dm, Lo NoB’si3aHO 3 HEOAHOPIAHICTIO BUOOBOIO CKragy
diToLeHosIB.

BucHoBku

1. Bugosui cknag AepeBHUX HacagKeHb BU3HAYaE MOXMBOCTI PO3BUTKY YarapHUKOBOrO sipycy Ta
HaA3eMHOro TPaB’'siHOrO MOKPWMBY Y 3arfeXHOCTi Big TWMNy CBITNOBOI CTPYKTypW. [MpoCTexyeTbcsa 4iTka
3aneXHiCTb MK BIKOM HacamXeHb i PO3BMTKOM KOMMOHEHTIB yrpynoBaHb. OcobnueicTio aibpoB €
hopMyBaHHs1 OaraTosipyCHUX CTPYKTYp 3aBASKM 4arapHukam, siki B COCHSIKax PO3BMBAOTLCA AyXKe
noBinbHO. TepuTopianbHa CTPYKTypa AOCNIAHOT AinsHKM «Ypouunwe CTenoky 3anexuTb Big abconioTHO
noBHoro i TpuBanoro (6nu3abko 70 PpokiB) pexumy 3anoBigaHHA, Me3odiTm3auii Ta pyaepanisauii
yrpynoBaHb.

2. ®nopuctnyHa nOAIGHICTb, 4YacToTa TpannsiHHSA BuAOIB Ta iX CHIBBIAHOLWIEHHS, a TaKoX
GiTOLEHOTUYHA aKTMBHICTb 3a (iTOMacol 3anexaTb Bid MOPOAHOro cknagy AEpPeBHUX HacagXeHb,
TXHBOrO BiKy, TUMY CBITIIOBOI CTPYKTYPU Ta KMiMaTUYHMX YMOB POKY.

3. HarBuwi nokasHuku ¢rnopucTMYHOI NOAIOHOCTI AK 3a 4YMCrOM BMAiB, Tak i 3a diTomacoto
BCTAHOBMEHI [ONsi TPbOX pPi3HOBIKOBUX HacamkeHb Gleditsia triacanthos. TiHbOBMIA TWM CBITNOBOI
CTPYKTYpM B MOMOAMX i 3pinux gepeBocTaHax Quercus robur € cyTTeBMM (hakToOpoM, SKWIA 3MEHLLYE
nodibHicTe 3a iTomaco TpaB'dHOTO MNOKpuBY. B cTenoBux yrpynoBaHHAX MoAibHiCTb 3a  iX
HNOPUCTUYHMM CKNAAOM 3anexuTb Big nacksanbHOI AWrpecii, a 3a iToMacol — Bid JOMIHAHTHUX BUAIB
y hiToLeHO3ax.

4. Y TpaB’ssHOMy NOKpMBI nicOHacamkeHb Hanbinblie 4YMCro BUAIB Mae HEBUCOKY 4acToTy
TpannsHHa o 20% (1 rpyna) 3i 3Ha4yHOK 4YacTKO pyAdepanis, SKi BigirpatoTb BaXNUBY pofb Ha
noyaTkoBMX CTagisix (POPMyBaHHSI LEHOTUYHOrO cepefoBULLa. Y MoganblIoMy CYTTEBO 30iNnbLUYETHCS
YyacTka YarapHuMKoBuX BWAiB. [lackBanbHa AWMrpecis CTenoBuX YrpyrnoBaHb 3MeEHLUYyE Ynucno Buais (1-2
BMAM), AKi HanexaTb 4o 5 rpynu (80-100 % TpannsHHA), @ BUCOKa pO34rieHOBaHICTb penbedy cnpuse
30inbLUEHHIO Yncna BMAiB, SKi Hanexatb Ao 1 rpynu 3a yacTtoTor TpannaHHsa (107-201 sugis).

5. B nicoBux i CTENOBUX YrpynoBaHHAX HaMbinblly PiTOLEHOTUYHY aKTUBHICTb 3a MPOEKTUBHUM
MOKPUTTAM MatTb BuauW, ki Hanexate o 1 rpymum (o 1%). Ha apeHHuMx Micue3pocTaHHAX
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diTOLLEHOTUYHA aKTUBHICTb TpPaB'dAHUX BUAiB HEBUCOKA. B cTenoBux giToueHo3ax BUCOKY (PITOLLEHOTUYHY
aKTUBHICTb 32 MPOEKTUBHUM MOKPUTTSAM MalOTb BUAWN, LLO iCHYIOTb B KCepomiTHUX yMoBax. 3a ¢itomacoto
diToLLEHOTUYHA aKTUBHICTb BUAIB, SK B NiCOBUX, TaK i B CTENOBUX YrpynoBaHHAX, 3MIHIOETLCA 3 pokamu, a
NOCTIMHY LLIEHOTUYHY aKTUBHICTb MaloTb fvLle JOMIHaHTHI BUau.

Cnucok nitepaTtypu / References
Anbbuukas M.A. OCHOBHble 3aKOHOMEPHOCTN (POPMMPOBAHUS TPaBSHOIO MOKPOBA B WCKYCCTBEHHbIX
necax crenHon 3oHbl YCCP // VickyCcCTBEHHbIE fneca CTEMNHOW 30Hbl YKpauHbl: CO6. Hay4. Tp. — XapbKoB,
1960. — C. 155-209. /Albitskaya M.A. The main laws of the formation of grass cover in artificial forests of the steppe zone of
the USSR // Atrtificial forests of the steppe zone of Ukraine: Collection of scientific papers. — Kharkov, 1960. — P. 155-209./
BbaHHukoBa N.A. BnnaHne apeBecHOM U KYCTapHUKOBOW PacTUTENbHOCTU Ha pasBUTUE HUXKHUX SPYCOB
necHbIx 6uoreoueHo30B. — M.: Hayka, 1967. — 101c. /Bannikova I.A. The influence of tree and shrub vegetation on the
development of the lower tiers of forest biogeocenoses. — Moscow: Nauka, 1967. — 101p./
Benbrapg AJl. K Teopun CTpyKTypbl MCKYCCTBEHHOIO fiecHoro coobuiectsa B ctenu // VICKyCCTBEHHbIE
neca CTernHon 30Hbl YKpauHbl. — XapbkoB, 1960. — C. 17-32. /Belgard A.L. To the theory of the structure of an
artificial forest community in the steppe // Artificial forests of the steppe zone of Ukraine. — Kharkov, 1960. — P. 17-32./

benbrapg A.J1. CtenHoe necosefeHne. — M.: JlecHasa npom-Tb, 1971. — 338c. /Belgard A.L. Steppe forest
science. — Moscow: Forest industry, 1971. — 338p./

Benbko B.M., OmenbaHeHko A.A., MapTbiHoB A.H. PerynupoBaHue TpaBsHOro nokposa B necy. — M.:

JlecHas npombIWNeHHOCTb, 1974, — 112c. /Belkov V.P, Omelianenko A.Ya., Martynov A.N. Regulation of the grass cover
in the forest. — Moscow: Forest industry, 1974. — 112p./

Bbicoukuii I.H. YuyeHne o BNMsiHUM neca Ha U3MEHEHWe cpefdbl ero NpouspacTaHns U Ha OKpyXaroLliee
NPOCTPaHCTBO (y4eHue O necHon neptuHeHummn). — M.: FTocnecbymmsgar, 1950. — 102c. /Vysotsky G.N. The

doctrine of the effect of forest on the change of its growth environment and on the surrounding space (the doctrine of forest
pertinencia). — Moscow: Goslesbumizdat, 1950. — 102p./

BoiwwveknH B.[1. MeoboTtaHuveckoe kapTtorpadwupoBaHme. — M.: Hayka, 1984. — 166cC. /Vyshivkin V.D.
Geobotanical mapping. — Moscow: Nauka, 1984. — 166p./

Fony6eub M.A. Exocuctemonorisi. — JlbgiB: Monni, 2000. — 316c¢. /Golubets M.A. Ecosystemology. — Lviv: Polly,
2000. — 316p./

padhd B.E. O6 ocBoeHUn gpeBecHbIX pacTeHun B BenvkoaHgonsckom paccagHuke // [a3. necoBoacTea
1 oxoTbl. — 1858. — Ne 30. — C. 361-366; Ne 31. — C. 373-378. /Graff V.E. On the development of woody plants in
Velikoandolskogo nursery // Newspaper of forestry and hunting. — 1858. — No. 30. — P. 361-366; no. 31. — P. 373-378./

lpuropa .M., Conomaxa B.A. PocnuHHicTb YKpaiHu (eKonoro-ueHOTUYHUIA, QIIOPUCTUYHUIA  Ta
reorpacpiyHun Hapuc). — K.: ditocouioueHTp, 2005. — 452c. /Grygora .M., Solomakha V.A. Vegetation of Ukraine
(ecological-cenotic, floristic and geographical essay). — K.: Phytocenter, 2005 — 452p./

Ounayx A.M. MNpobnembl akTMBHOCTM BWAOB pacTeHun // botaHiyHmm xypHan. — 1982, — T.67, Ne7. —
C. 925-935. /Didukh Ya.P. Problems of activity of plant species // Botanical journal. — 1982. — Vol.67, no. 7. — P. 925-935./
OokyyaeB B.B. Haww ctenn npexae n Tenepb. 1892 // N36p. Tpyapl. — M.-J1.: AHCCCP, 1949. — C. 317-
438. /Dokuchaev V.V. Our steppe before and now. 1892 // Selected works. — M.—L.: ANSSSR, 1949. — P. 317-438./

MBaHbko WN.A. Ponb cBeTOBOW CTPYKTypbl NeECHbIX coobwects B CcTenn B (POPMUPOBAHMU U
NPOAYKTMBHOCTW TpaBsiHOro nokposa // Ekonoria Ta Hoocdepornoria. — 1999. — T.6, Ne 1-2. — C. 84-91.

/lvanko I.A The role of the light structure of forest communities in the steppe in the formation and productivity of the grass cover //
Ekologiya ta noosferologiya. — 1999. — T. 6, no. 1-2. — P. 84-91./

KoebinvH H.B., KoBbinnHa O.M., CaBuH E.H. n gp. PocT 1 dopmupoBaHMe MNonesalnTHOW JeCHOMN

Nnoniocbl N3 cocHbl 0bbikHOBeHHOM // JlecHoe xo3amncTBo. — 2006. — Ne 2. — C. 39-40. /Kowylin N.V., Kovylina
O.P., Savin E.N. et al. Growth and formation of field-protective forest belt from Scots pine // Forestry. — 2006. — No. 2. — P. 39-40./

Kpacoea 0.0., lleeuyk H.HO., Kopuwwukoe I.I. PnopuctmyHa Ta UEHOTUYHA XapakTEepPUCTUKK
MOHITOPMHIOBMX CTEMOBUX OiNAHOK NiBAEHHOT YacTuHM Kpuopixoks // YKpaiHCbKMI BOTaHiIYHMIA XXypHan. —

2015. — T.72, No5. — C. 431-441. /Krasova O.0., Shevchuk N.Yu., Korshikov I.I. Floristic and coenotic characteristics of
steppe monitoring sites in the southern part of Kryvyi Rih area // Ukrainian Botanical Journal. — 2015. — Vol.72, no. 5. — P. 431-441./
MapuHuy O.M., MapxomeHko [.O., MMetpeHko O.M., LuweHko .. YaoockoHaneHa cxema di3nko-
reorpacpiyHoro parioHyBaHHA Ykpainu // YkpaiHcbkui reorpadpivHum xxypHan. — 2003. — Nel. — C. 16-23.
/Marinych O.M., Parkhomenko G.O., Petrenko O.M., Shishchenko P.G. Improved scheme of physical and geographical zoning of
Ukraine // Ukrainian Geographical Journal. — 2003. — No. 1. — P. 16-23./

MwupknH B5.M., Haymoea J1.I., Conomewy A.W. CoBpemeHHasi Hayka O pactutenbHocTu. — M.: Jloroc,
2001. — 264c. /Mirkin B.M., Naumova L.G., Solomeshch A.l. Modern science about vegetation. — Moscow: Logos, 2001. — 264p./
PoavH J1.E., Basunesud H.WN. [JuHamunka BMONOrM4ecKkoro KpyrosopoTta a3ota WM 305bHbIX 31EMEHTOB B

OCHOBHbIX TUNax pacTutensHocTn 3emHoro wapa. — J1., 1965. — 283c. /Rodin L.E., Bazilevich N.I. Dynamics of the
biological cycle of nitrogen and ash elements in the main types of vegetation on the globe. — Leningrad, 1965. — 283p./

Cepisn «Bionorisi», Bun. 31, 2018p.
Series “Biology”, issue 31, 2018



Oco6nMBOCTi MPOCTOPOBOI CTPYKTYPU, (hrnopnucTUYHOI NoAi6HOCTI Ta PiTOLLEHOTUYHOI aKTUBHOCTI ...
Peculiarities of spatial structure, floristic similarity and phytocoenic activity of herbaceous plant ...

TpeTbsakoB H.B. HekoTopble nonoxeHus coBeTcKon necHomn takcaumm // CnpaBoyHuk Takcatopa. — M.-J1.:

Focnecbymusgar, 1952. — C. 18—62. /Tretyakov N.V. Some provisions of the Soviet forest taxation // Directory of the
taxator. — M.-L.: Goslesbumizdat, 1952. — P. 18-62./

YepHos [O.N., MeHeB A.[l. Buonornyeckoe pasHoobpasue: cywHocTb W npobnemsl // Ycnexu
coBpeMeHHon buonornn. — 1991. — T.111, Bbin. 4. — C. 499-507. /Chernov Yu.l., Penev A.D. Biological diversity:
the nature and problems // Advances in Modern Biology. — 1991. — Vol.111, issue 4. — P. 499-507./

LWmunaT B.W. MatemaTnyeckne metoabl B 6oTaHuke: yyebHoe nocobue. — J1.: N3a-Bo JleHuHrp. roc. yH-Ta,

1984. — 288c. /shmidt V.I. Mathematical methods in botany: a textbook. — Leningrad: Publishing house of Leningrad State
University, 1984. — 288p./

Jkonornyeckne ocHOBbI Npupoaononb3oBanus / MNoa. pea. H.MN.M'puuaH. — AHenponeTtposck: UIMMS HAH

YkpaunHbl, 1998. — 409c. /Ecological bases of prirodopol'’zovaniya / Ed. N.P.Gritsan. — Dnepropetrovsk: IPPE of NAS of
Ukraine, 1998. — 409p./

tOpueB B.A. ®nopa CyHTtap-XasaTta. — JleHuHrpag: Hayka, 1968. — 345c¢. /vurtsev B.A. Flora of Suntar-Hayat. —
Leningrad: Science, 1968. — 345p./

MpeactasneHo: |.I.KopwumkoB / Presented by: I.1.Korshikov
PeuenseHT: KO.I.Tamyns / Reviewer: Yu.G.Gamulya
lNodaHo do pedakuii | Received: 29.07.2018

About the author: N.Yu. Shevchuk — Kryvyi Rih Botanical Garden of NAS of Ukraine, Marshak Str., 50,
Kryvyi Rih, Ukraine, 50089, natkasa@meta.ua, https://orcid.org/0000-0001-5683-1530

Mpo aBTopa: H.HO.lLeBuyk — KpmuBopisbknii 6oTtaHiyHum cag HAH Ykpainn, Byn. Mapwaka, 50, Kpusnii
Pir, YkpaiHa, 50089, natkasa@meta.ua, https://orcid.org/0000-0001-5683-1530

06 aBTope: H.1O.leB4yk — KpuBopoxckuin 6otaHmdeckun cag HAH Ykpaunbl, yn. Mapwaka, 50, Kpmsow
Por, Ykpauna, 50089, natkasa@meta.ua, https://orcid.org/0000-0001-5683-1530

BicHuk XapkiBcbKoro HauioHanbHOro yHiBepcuteTty imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University


mailto:natkasa@meta.ua
mailto:natkasa@meta.ua
mailto:natkasa@meta.ua

AB.Mucapyk, I".C.Kapaman, HM Kowens, 11.B.Mexosa, O.M Baicepman, LA Kosepeviska, O.F Yaxka, | JliToska, M. flegawos
A.V.Pisaruk, H.S.Karaman, N.M.Koshel, L.V.Mechova, A.M.Vaiserman, |.A.Kozeretska, O.G.Chaka, |.G.Litovka, M...Levashov

eee F[EHETUKA eee GENETICS oee

YOK: 612.68-019:616.152.21

TpuBanicTb po3BUTKY Ta XUTTA Drosophila melanogaster 3a ymoB

JINYNHKOBOIO PO3BUTKY NPMU FinoKcil Ta rinepokcii
A.B.Mucapyk, I'.C.KapamaH, H.M.Kowens, J1.B.MexoBa, O.M.BancepmaH, |.A.Kozepeubka,
0O.lYaka, I.I.JlitoBka, M.l.JleBawoB

PisHoMaHITHI hakTopy OTOYyHOro cepefoBULLA MOXYTb BMAMBATU Ha meTaboniyHi npouecw, disionorivHi
napameTpu Ta Ha TPUBANICTb XWUTTHA opraHiamy B Uinomy. OCKinbku CTapiHHA MOXHa po3rnagaTu K YacTuHY
PO3BUTKY 3MHO 3 «OHTOTEHETWYHOK TEOPIEl CTapiHHA», TO MOXHa MPUMYCTUTU, LIO LUBUAKICTb PO3BUTKY
KOpenoe 3 TpMBanicTio XUTTA. Po3yMiHHst TOro, sik opraHiamy pearyioTb Ha pi3HOMaHIiTHi koHUeHTpauii Oz €
obnacTio iHTEHCMBHOIO HayKOBOro BMBYEHHS. Bigomo, Lo piBeHb KMCHIO B OTOYYHOHYOMY CEpeoBULLi BNvBae
Ha po3Mipwu Tina, TeMnM POCTy, TEMNU PO3BUTKY i TPUBAMICTb KNiTMHHOro Lmkny y Drosophila melanogaster,
npoTe AaHi Mpo BMAMB Ha TPUBAMICTb XWTTS 3anuwalTbCa cynepednveuMu. B gaHomy pocnimkeHHi mu
BuBYanu BnnvB rinokcii (10% O2) Ta rinepokcii (40% O2) Ha NMUYMHKOBINA CTagii PO3BMTKY B OTOYYHOHYOMY
cepenoBuLi Ha TpuBanicTb po3BUTKY Ta »xuTTs Drosophila. B akocTi KoHTponto BMKOpUCTOBYBanu Apo3odin,
AKX yTpumyBanu B atMmocdepHomy nositpi (21% O2). Ha cragii imaro BCi MyLUKM 3Haxoannmcs B yMOBax
aTmocdepHoro nosiTps. Pe3ynbTatn NnpeacTaBnsanu y BUrNagi KpYBUX BMXKMBAHHSA | pO3paxoByBanu CepefHio
Ta MakcumarnbHy TpuBanocTi xuTTa. Tpusanicte po3BuTKy Drosophila melanogaster, skux yTpumyBanu B
yMOBax rinokcii, 36inblwyBanacb Ha ogHy A00y MOPIBHAHO 3 KOHTPOMEM i He 3MiHloBanacb Mpu Finepokcii.
CepeaHsa Ta MakcMmarnbHa TpMBanicTb XUTTA AOCTOBIPHO 3MEHLLYBanach npwu rinepokcii (cepeaHs —Ha 17% y
camuiB i 10% y camok, makcumanbHa — Ha 17% y camuis, p<0,001). [Nnokcis no-pisHomy BRnuBana Ha camuis
i camok. CepeaiHa TpMBanicTb XUTTSI CaMLiB AOCTOBIPHO HE 3MiHIOBanachb, a MakcMMmanbHa — 36inbLyBanacb
Ha 11% (p<0,001). Y camokK rinokcis B nepiog po3BWUTKY MPW3BOAMIA A0 3HWKEHHS CepefHbOoi TPMBanocTi
XnUTTA Ha 18% i makcumanbHoi — Ha 8%. OTpyMaHi B xoAi HaLWoro JOCniAXeHHs AaHi A03BONSATbL 3poouTn
BMCHOBOK, LLIO KOHLIEHTpaLis KUCHIO B OTOYYHOHMOMY CepefoBuLli Ha cTadii po3BuTKy Apo30din AOCTOBIPHO
BnnuBae Ha ix TXX Ha cTagii imaro, Lo MOXHa NOSICHUTK enireHeTUYHMMN MexaHiamamu. [inepokcist Ha cTagii
pPO3BUTKY HECMNPUSITIMBO BNNMBana Ha TpuBamnicTb XWUTTS Apo3odin, MabyTb, BHaAcnigok wWKianueoi aji
BiNbHOpaAuKarnbHWX npouecis. BuasneHo mixcTaTeBi BiaMiHHOCTI edpekTiB rinokcii Ha cTagii po3BuTKy. AKLWO y
CaMOK BOHa npu3sBoauna Tifnbkv OO0 HeraTMBHUX edeKTiB, TO Y camuiB PO3BUTOK B YMOBaXx FinokKcii npu3soans
[0 NPOJOBXEHHS XUTTS, MOXITUBO, 32 PaxyHOK SIBULLL@A rOpMe3ucy.

KnrouoBi cnoBa: Drosophila melanogaster, einokcisi, einepokcis, mpusanicmb Xumms, mpusasnicmb
PO38UMKY.

Development and lifespan duration of Drosophila melanogaster at the larval

development under hypoxia and hyperoxia
A.V.Pisaruk, H.S.Karaman, N.M.Koshel, L.V.Mechova, A.M.Vaiserman, |.A.Kozeretska,
0O.G.Chaka, I.G.Litovka, M.l.Levashov

Various environmental factors can affect metabolic processes, physiological parameters and the lifespan of
the whole organism. Since aging can be considered as part of development in accordance with the
"developmental theory of aging”, we can assume that development duration correlates with adult lifespan.
Understanding how organisms react to different concentrations of Oz is an area of intense scientific study. It is
known that ambient oxygen level affects body size, growth and development rates, cell cycle duration in
Drosophila melanogaster, but data on the impact on lifespan remain controversial. In this study, we studied
the influence of hypoxia (10% O2) and hyperoxia (40% O2) at the larval stage of development on the duration
of Drosophila development and lifespan. Drosophila kept in atmospheric air (21% O2) was used as control. At
the imago stage all the flies were kept in atmospheric air conditions. The results were presented as survival
curves and average and maximum lifespan were calculated. The development duration of Drosophila
melanogaster, which were kept under hypoxia, increased by one day compared to control and did not change
at hyperoxia. Average and maximum life span significantly decreased at hyperoxia (average — by 17% in
males and 10% in females, maximum — by 17% in males, p<0,001). Hypoxia in different ways influenced
males and females. The average lifespan of males did not significantly change and the maximum — increased
by 11% (p<0.001). In females, hypoxia during development led to a decrease in average lifespan by 18% and
in maximum life span by 8%. The data obtained during our investigation allow us to conclude that the
concentration of oxygen in the environment at the stage of development of Drosophila affects their life
expectancy at the stage of imago, which can be explained by epigenetic mechanisms. Hyperoxia at the
developmental stage adversely affected the life expectancy of fruit flies, probably due to the adverse effects of
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free-radical processes. Sex differences in the effects of hypoxia at the developmental stage were revealed. In
female flies, it led to negative effects, while in males development under hypoxic conditions extended life
span, probably due to the phenomenon of hormesis.

Key words: Drosophila melanogaster, hypoxia, hyperoxia, life span, development duration.

MpoaonmxntenbHOCTb pa3BUTUA U XM3HU Drosophila melanogaster B

ycnoBusax nMMYNHOYHOIO pa3BnUTUA Npm rKNOKCUN U runepokcuun
A.B.Mucapyk, A.C.KapamaH, H.M.Kowensb, J1.B.MexoBa, A.M.BarncepmaHn, U.A.Kosepeurkas,
E.l' Yaka, U.l'.JlnToBka, M.U.JleBawoB

PasnuyHble hakTopbl OKpyXatoLen cpeabl MOryT BMSATL HA MeTabonunyeckne npoLeccsl, usnonornieckne
napameTpbl W Ha MPOAOIIKMTENBHOCTL >KM3HWM oOpraHuaMa B Lenom. [loCKonbKy CTapeHue MOXHO
paccmaTtpvBaTb Kak 4YacTb pasBUTUS COMMACHO «OHTOTEHETUYECKOW TEOPUM CTapeHUs», MOXHO
NPeAnonoXuTb, YTO CKOPOCTb Pa3BUTUS KOPPenupyeT C NPOAOSIKUTENbHOCTBIO XU3HW. [oHMMaHne Toro, Kak
OpraHu3Mbl pearnpyloT Ha pasnuyHble KoHueHTpauun Oz sBnseTcs 061acTbl0 MHTEHCMBHOMO Hay4HOro
n3yyeHus. N3BecTHO, YTO ypOBEHb KUCIIOPOAA B OKpYXKalollew cpefde BNuseT Ha pasmMepbl Tena, Temnsbl
pocTa, TeMnbl pasBUTMA U ANUTENbHOCTL KeToyHoro umkna y Drosophila melanogaster, ogHako gaHHble O
BMMSIHWN Ha NPOAOIMKNTENBHOCTb XN3HW OCTalTCA NPOTUBOPEYMBLIMU. B AaHHOM nccneqoBaHny Mol 3yvanmu
BnmsHue runokeun (10% O2) n runepokcmm (40% O2) Ha NUUUMHOYHOW CTaauy PasBUTUS B OKpYXatoLlen cpeae
Ha MPOAOIMKUTENBHOCTL pasBUTMA U xusHn Drosophila. B kavecTtBe KOHTpons wcrnons3oBanv Apo3odwun,
KOTOpbIX coaepxanu B aTmocdepHom Bo3gyxe (21% O:2). Ha ctagum mmaro BCe MyLUKM Haxogunuchb B
yCcrnoBsusix atmocdpepHoro Bo3gyxa. PesynbtaTbl NpeAcTaBnany B BUAE KPUBbLIX BbPKMBAHMA U paccynTbiBanu
CPEdHIOI W  MaKCUMarnbHYyl MNpOOOIMKUTENbHOCTU XM3HW. [lpopomkuTtensHocTb passutua  Drosophila
melanogaster, KOTOpbIX CoAepXanu B YCNOBUSAX FMMOKCUW, YBenu4MBanacb Ha OAHW CYTKM MO CPaBHEHWIO C
KOHTponem, 1 ocTanacb 6e3 M3MeHeHWUn Npu runepokcun. CpeaHss U MakcumarnbHas NPOJOIMKUTENBHOCTM
XW3HW [OCTOBEPHO YyMeHbllanacb npu runepokcun (cpepgHsas — Ha 17% y camuoB n 10% y camok,
MakcumaneHas — Ha 17% y camuos, p<0,001). M'Mnokcus no-pa3Homy Bnusina Ha camuoB U caMmok. CpeaHas
NPOAOIHKMTENBHOCTD XM3HU CaMLOB JOCTOBEPHO HE MeHsNachb, @ MakcumarnbHas — yBenunymeanacb Ha 11%
(p<0,001). ¥ camok runokcus B nepuog pasBUTUS NpUBOAMNA K CHKEHWO CPeaHen NPOAOMXUTENbHOCTU
XW3HU Ha 18% n makcumanbHon — Ha 8%. lNMony4veHHbIe B X04e Hallero uccnefoBaHus AaHHbIE NO3BONSAOT
cAenaTb BbIBOA, UTO KOHLUEHTpauus KMcrnopoda B OKpyXalwllen cpege Ha cTaguu pasBuTus Apo3odun
OOCTOBEPHO BMMSET Ha WX MPOAOIMKMTENBHOCTb XU3HW Ha CTaguM MMaro, 4YTO MOXHO OBBACHUTb
3MUreHeTUYEeCKUMN  MexaHu3mamu. [unepokenss Ha CTagum pasBuTMA  HebnarompuaTHO BhAvsAna Ha
NMPOAOIIKMTENBHOCTE  KM3HWM  [po30chun, BeposaTHO, BCMeACTBME BPEAHOro BO3OENCTBUS  CBOOOAHO-
paguKkanbHbIX NPOLECCOB. BbisiBNEHbl MeXnomnosble pas3nuums 3pdeKToB rMnokcMn Ha CTaguu passBuTUS.
Ecnun y camok oHa npvBoguna TONbKO K HeraTuBHbIM adhdekTam, TO y CamLIOB pPasB1TME B YCMOBUSX MMMNOKCUM
npoAneBano X13Hb, BO3MOXHO 3a CYET SBMEHUsi ropMesuca.

KnioueBble cnoBa: Drosophila melanogaster, eurnokcus, eunepokcusi, MnpoOOMHKUMEIbHOCMb XU3HU,
rpodomKuUMebHOCMb pa3sumus.

Bctyn

Bigomo, WO KuceHb Bigirpae ronoBHy ponb Yy BUPOOHUUTBI AT® y aepobHMX opraHi3mis,
OKMCIIOKYM Taki cybcTpaTu, siK rMoKo3a i XUPHI KUCIoTu. B Ton e yac, B Npoueci TKAHWHHOIO AUXaHHSA B
MITOXOHAPIAX, 9K NOGIYHWMIA NPOAYKT, YTBOPIOKOTLCA akTUBHI hOPMU KUCHIO, SIKi MOXYTb iHOYKyBaTu
KyMYIATVBHI OKUCMIOBAsIbHI MOLIKOAKEHHS BioMonekyn. BinbHO-pagvkanbHa Teopis CTapiHHA NOCTYIOE
BMpiLLanbHy porb LIMX NMPOLIECIB Y PO3BUTKY BiKOBMX 3MiH OpraHiamy. HM3kow ekcrnepmmeHTanbsHux pooiTt
Ha Drosophila 6yno nokasaHo, WO BMCOKWIA BMICT KUCHIO B CEpedoBULLi iCTOTHO CKOpPOYye TpuBanicTb
xutTs imaro (Philpott et al., 1974; Sohal et al., 1993; Baret et al., 1994; Mockett et al., 1999). Buxogsauu 3
Liei KoHLenuii, rinokcia noBuHHa npoaoxyBatu Xntta. OgHak, pesynbTatvi OCNigXeHb BMMMBY TiMOKCil
Ha TpuBanictb Xutta pposodin cynepeunuei (Vigne, Frelin, 2006; Strehler, 1962). AHaniz wuumXx
pe3ynbTaTiB MOKa3ye, WO BMAMB aTMOCKHEPHOro KUCHIO Ha TPMBAMICTb XWUTTS MOXE MaTu HENiHinHWIA
Xapakrtep, a came napaboniyHy dopmy.

PisHi opraHiamn xapakTepusyloTbCs pi3HOI pisionoriyHo BiANOBIAAI0 Ha 3MiHW PIBHA KUCHIO B
aTMocdepi, a KONMBaHHS BMICTY BINbHUX (QOPM KUCHIO TaKOX CMPUYMHATL PisHi edektn Ha
MOSEKYNspHOMY piBHi. BinbliCTb KOMax pearyloTb Ha 3MiHW BMICTY KUCHIO B aTtMocdepi LUMsSxXom
MoaudikaLin CTyneHa cnipakynsapHOro BiOKPUTTS, KOHBEKTUBHOI BEHTUNSALIT Ta piBHA pignHW B Tpaxeil
(Harrison et al., 2006). Kpim TOro, rinoKCM4HMI BMAMB Mig Yac PO3BUTKY BUKIMKAE iHOYKUiO YMHHUKA
HIF(Hypoxia Inducible Factor — rinokcis-iHaykytounii dpakrtop), Skun onocepefkoBye HU3KY BianoBigen Ha
rinokcito, Bkovatoum nponidepadito i pict knituH Tpaxei (Centanin et al., 2008; Lavista-Llanos et al.,
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2002). Taki pisHOMaHITHI pisionorivyHi Ta GioxiMiYHi peakuii opraHiaMmy Ha BMICT KUCHIO B CEpefoBULLi He
[03BONSATbL OQHO3HAYHO MepenbayunTy Te, AK rinepokcis i rinokcis BNIMBaTUMYTb Ha OKUCIOBAIbHUN
cTpec i ctapiHHA. Po3BuTOK Opo30odhin Ha NUYMHKOBINM cTadil B TMNOKCUYHUX yMOBax NPU3BOAUTbL [0
30iMbLIEHHST ¥ HUX diameTpa Ta KifbKOCTi TpaxeanbHux Tpybok (Henry, Harrison, 2004; Jarecki et al.,
1999), WO NOTEHLAHO MOXe NpM3BeCTU A0 BiNbLL BUCOKOIO BMICTY KUCHIO B TKGHUHaX 3a Oyab-SKOro 1oro
PiBHS B CEpedoBMLi, LIO MOXE CAPUYUHUTK | PIiCT NpoAayKuil BiNbHMX pagukanis, i, Sk Hacnigok,
CKOPOYEHHS TPMBAMOCTi XUTTS.

lMokasaHo, WO Ha pPoO3Mipy iMaro BMMBAE piBEHb KUCHIO B CepedoBuLli, e pPO3BMBAOTbCA
nnumHkn. Tak, 3a BMICTY KUCHIO MeHwe 21% posmip Tina gposodin niHiMHO 3mMeHwyeTbes (Peck,
Maddrell, 2005), a Buwe 21% fgewo 36inbwyetbes (Frazier et al., 2001). Moxnueo, Wo Ui BigMiHHOCTI B
po3mipax Tina iMaro MOXyTb BMMBATU Ha LUBWAKICTb CTapiHHA 4epe3 MOoB'A3aHi 3 HUMWU 3MiHM B
WBKAKOCTi MeTaboniamy. PiBeHb aTMOCHEPHOrO KUCHIO TakoX MOXe BMAMBaTM Ha KOHLUEHTpauii
depmMeHTiB aHTMoKcuaaHTHoro 3axucty (Benedetti et al., 2004; Magalhaes et al., 2004) i Ha reHu i
depmMeHTn, ki GepyTb ydacTb Yy BIOHOBMEHHI OKMCHOIO MOLUKOMKEHHA. HapewTi, MOXnuBo, LWO
OKMCNIOBaNbHUN HeratMBHUA edqekT, MOB'A3aHMi 3 MigBULLEHMM BMICTOM KUCHIO B aTtmocdepi, B sKii
PO3BMBaIOTLCH NMUYUMHKKU, € KYMYNATUBHUM i CMIPUYUHAE BNNUB Ha CTagil iMaro, 3MeHLIy4n TpuBanicTb
XUTTA JOPOCIMX OCOOMH. Xoya BinbLUiCTb TKaHWH JOPOCINX MyX PO3BMBAlOTbLCA 3 iMariHanbHUX AUCKIB,
Oesiki TKaHuHM dopmyloTbca He3nocepedHbO 3 toBeHiNbHMX KNiTMH (Weaver, Krasnow, 2008), wo
[o3BoNde nepenbavnMTu HasiBHICTb MEXaHi3aMiB nepefadi OKMCHOTO MOLUKOMKEHHS Bif NMYMHOK [0
[opocnmx ocobuH apo3oqin.

Pesynbtatn 6Garatbox AoCnigkeHb CBigYaTb, WO TPUBAmICTb XUTTA OpraHiamy Moxe 0yTu
«3anporpaMoBaHOIO» TakMMM YNHHUKaMK, K Xxap4yBaHHs abo iHLWi hakTopy OTOYYHYOro cepeaoBULLa Ha
ctagii po3sutky (Vaiserman, 2014, 2015a, 2015b; Vaiserman et al., 2014; Vaiserman, Voitenko, 2003). B
KOHTEKCTi LbOro aKTMBHO BMBYAETLCH «OHTOreHeTu4Ha Teopis ctapiHHa» (The Developmental Theory of
Ageing), 3anponoHoBaHa JliHTcom B 1978 poui (De Magalhaes, 2012; Walker, 2011; Lints, 1978),
30KpemMa Ha ekcrnepuMeHTanbHin Mogeni nnogosoi Myuwkyu D. melanogaster. Y Takux [OCRIgKEHHAX
WBKAOKICTE  PO3BUTKY MyX MOAMMIKYIOTb LUMSXOM BapitoBaHHA TemnepaTtypy abo KOHLUeHTpauii
OPDKOXKOBOro eKCTpakTy B noxunsHoMy cepenosulii (MNC) nMUYnHOK.

HoeroTpuBani enireHeTUYHI 3MiHW eKCNpPeCiT reHiB, BUKNUKaHi (pakTopamu oTOUy4Ooro cepeoBuLLa
Ha paHHIX CTafisX pPO3BWUTKY OpraHiamMy, OCTaHHIM 4acoM po3rnagalTbCa K MOXMUBUMA MEXaHi3M
doizionoriyHol aganTauii. binbLiCcTb AOKa3iB HA KOPUCTb LiET KOHLUEeNUiT OTpUMaHO Ha ekcrnepuMeHTanbHUX
mogensix rpuayHiB (Langley-Evans, 2015; Tarry-Adkins, Ozanne, 2014) i B enigemMionoriyHmx
pocnipkeHHsax (Vaiserman, 2015a, 2015b). OgHak Takmx gocnimkeHb Ha Apo3odini 3Ha4yHO MeHwe. Tak,
Oyno BCTaHOBMEHO, WO TMPOAOBXKEHHS KWUTTH, OOYMOBIEHE §UYMHKOBUM  «MEepeHaceneHHAMY,
CyNpOBOAXYETHCS MiABULLIEHHAM PiBHS ekcnpecii reHa Hsp70 (6inku Tennosoro woky 70) i 36inbLeHHAM
CTiNKOCTi o TennoBoro woky B imaro (Tarry-Adkins, Ozanne, 2014). Y pocnigxeHHi BarnicepmaH i3
cniaeTopamu (Vaiserman et al., 2014) o6mexeHHs xapyyBaHHS Ha NUYMHKOBKX cTagiax D. melanogaster
npr3Boanno Ao 36inbeHHsa TpmuBanocTi kuTTa (TXK) i nigBuLeHHs piBHSA ekcnpecii reHa INR (iHcyniHoBWiA
peLenTop), Bia sKoro 3anexuTb T>K nnogoBux MyLUOK.

3rigHO 3 «OHTOreHEeTMYHOI TEOPIED CTapPIHHAY Liey NpoLec crig po3rnsgatv K YacTUHY pO3BUTKY,
sika HacTae nicns ctagin pocTy Ta gudpepeHdiaudii knituH (Lints, 1978). Tomy nepepbavaetbes, WO
WBMAKICTb PO3BUTKY NOBWHHa kopentoBatn 3 TXX. Bigomo, WO iHTEHCUBHICTb TKAHWHHOIO AMXaHHS, a
OTXe i BCiXx MeTaboniyHMx npoueciB, 3anexuTb Big, KOHLEHTpaLii KUCHI0 B TKAaHUHAX. 3MiHW LUBMAKOCTI
mMeTaboniamy, B CBOKW 4epry, MOXYyTb BMAAMBaTM Ha TpuBaniCTb PO3BUTKY. TOMY METOK LbOro
OOCNIMKEeHHsT Byno BMBYEHHSA BNNMBY Pi3HUX KOHUEeHTpauin kucHio (O2) B OTOYyouOMY cepenoBuLLi
Opo3oin Ha cTagii MMYMHKOBOrO PO3BUTKY Ha TPMBAnNICTb X PO3BUTKY Ta XMUTTS.

O6’ekTn Ta MeToaAU AOCHIAXKEHHA

EkcnepumeHT npoBogunu Ha niHii gukoro Tuny Oregon-R D. melanogaster. JliHia 6yna otpumana 3
Konekuii KniBcbKoro HauioHaneHoro yHisepcuteTy imeHi Tapaca LlleByeHka. Ha ctagii po3BuTky (TIM4MHOK
i NsAnNevyoK) yTpMmyBanu 3a pi3Hoi KoHueHTpauii Oz B oTodyouomMy cepegosuwli. OaHy rpyny gposodin
(rpyna 1) ytpumyBanm B ymoBax rinokcii (02=10%), a iHwy (rpynna lll) — rinepokcii (02=40%).
KoHTponbHa rpyna (rpyna Il) gposodin possuBanacsa B ymoBax aTmocdepHoro nositps (02=21%).
KoHTenHepn 3 gposodpinamu | Ta lll rpyn posTawoByBanu B repMeTUYHMX Kamepax, B SKi nogasanu
BiANOBigHY rasoBy cymiw 3i weugkicTio 2,5 cm®/c. Mogayy raszoBoi cymiwi 3piiicHioBany 3 GanoHy,
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WBKMAKICTE Mopadvi perynioBanu potameTpoM. KOHTponb BMICTY KUCHIO B TepMEeTUYHUX Kamepax
34incHIoBanu 3a gonomoroto razoaHanizatopa MUK-M.

Ha cTagiji imaro Bcix MyLLOK yTpyMyBanu B yMmoBax atMoccepHoro nositps, npy TemnepaTtypi 25°C,
BigHOCHIW BonorocTi nosiTpa 70% i 12-roavHHMX nepiogax 4epryBaHHs CcBiTna i TempsiBu, Ha
CTaHOapTHOMY MOXWBHOMY cepefoBuuli (MaHHa Kpyna, LyKop, OPpKDKi, arap-arap Ta MponioHoBa
Kncrota).

Y KOXHi rpyni cepefHio TpuBasniCTb PO3BUTKY Big AWUA OO0 iMaro BM3Ha4yanm SK NPOMIDKOK Bif,
CcepeaHbOro 4acy nepiogy SWUEKnagiHHA OO CepedHboro 4vacy mnepiogy nosiBM JOPOCIMX OCOOWH.
AnueknagiHHa TpuBano npubnusHo 4-5 roguH, omke, KynbTypa Apo3ocdin Oyna CuHXpOHi3oBaHa.
BunynneHHs imaro tpmeano 6nusbko gobu. Ha 3 goby imaro po3ginsanu 3a cTaTTio i po3cagKyBanu B
okpeMi npobipkn No 25 0cobuH Ha koxHy (10 noBTOpIB Ha rpyny) ANs NPOBeAEeHHHA TEeCTy Ha TpMBanicTb
xnTTs. MokasHuk TXK B rpynax BuaHadanum B gecaty notopax (Bcboro 6yno 250 ocobuH KOXHOT cTaTi Ha
rpyny). Yepes geHb Aposodin nepecagxysany B npobipku 3i ceikum [MC, npy LbOMYy MepTBMX KOMax
BMAANANK, NigpaxoBytoun ix KinbkicTb. MNpoTarom ekcnepuMeHTy nig Yac nepecagkn 3 camui i 4 camku 3
TEXHIYHMX NpUYMH Bynu BTpayeHi. Taki MmaHinynsuii nosToptoBanu 4o 3armbeni octaHHboi ocobuHu. Micns
LUbOro po3paxoByBanu cepegHio TpmBanictb xuttsa (CTXK) camok i camuiB agposocpinu. MokasHuk
MakcumanbeHoi Tpuanocti xuTtTa (MTXK) BuaHavanu sk CTXK 10% MyLOK, ki HangoBLUE MPOXWMIU B
KOXHIN rpyni.

Onsa ctatmcTMyHOro aHanidy oTpMMaHux pesynbTaTiB BUKOpUcToByBanu nporpamy Statistica 10.0
(StatSoft Inc., Tulsa, Oklahoma, USA). CTaTUCT14Hy 3HaYyLLiCTb MOKa3HWKIB BU3HA4Yanu 3a 4OMOMOroO
nBodbakTopHoro amcnepciiHoro ananisy ANOVA (Le Bourg, 2014) 3 noganblumu anocTepiopHMMM
cniBctaBneHHamu rpyn (Tukey HSD post hoc tests). BapiauiiiHa ctatuctuka gnsi gaHux npueegeHa y
BUrNS4i — cepefHe 3HadYeHHs + cTaHgapTHa noxmbka. BigmiHHOCTI BBaxkanucs 3Hauywmumm npu p<0,05.

Pe3ynbTaTti Ta 0GroBOpeHHA

Pesynbtatv npoBedeHux AOOChifKeHb nNokasanu, LWo TpuBanicTb pPO3BUTKY  Apo3odin
3binbwyBanacs B cepegHboMy Ha 1 goby B ymoBax rinokcii. Lle MoxHa nosicHUTM Tum, wo gediuut
KACHIO YMOBINbHIOE KNiTMHHE OMXaHHS i HanpautoBaHHA eHeprii, HeoOXigHOI ANs 3pOCTaHHs MyLloK. B
OaHOMy BUMagKy Ais FinoKCii aHanoridyHa 3HWKEHHIO TemnepaTypy OTOYYHYOro CepefoBULLA, 3a SIKOTO
TaKOX CMOBINbHIOETLCS MeTaboniam (KapamaH Ta iH., 2018).

B ymoBax rinepokcii TpuBanictb po3BuTKy Apo3ocdin He 3miHoBanacd. MabyTb, 3a BWCOKOI
KOHLIEHTpAL,ii KUCHIO B OTOYYHUMOMY CepedoBuuli He BigOyBaeTbCsl 36iNbLUEHHST KITITUHHOIMO OUXaHHS,
OCKINIbKM BOHO BXE€ € MakCUMalnbHUM Mpu AMXaHHi aTMocdepHMM MOoBIiTpsAM, abo BigobGpakaeTbes
TOKCMYHA fisi BMCOKOI KOHUeHTpauii Oz, WO BUKNMKAE OKCUOATUBHE MOLUKOMKEHHS MITOXOHAPIanbHUX
depmMeHTIB.

MoGynoBaHi Hamy KpuBi BMXMBaHHA Opo3odin (puc. 1, 2), pO3BUTOK SIKMX MPOXOAMB 3a Pi3HOI
KOHLIEHTpaLii KACHIO B OTOYYHYOMY CepefoBuLi, cBigyaTb MNPO iCTOTHWMM BNAUB UbOro aktopa Ha
TpMBaniCTb XWUTTS MYLIOK. Tak, y caMuiB KpvBa BWXUBAHHS B rpyni Apo3odirn, SKi po3BMBanucsa npu
rinepokcii, aMiLyeTbCs BMiBO, WO CBigYMTb MPO MEHLLY TPMBAMiCTb XUTTA LKMX ocobuH. Y rpyni gpo3odin,
SKi pO3BMBANMCA MNpu FNOKCii, KpMBa BUXKUBAHHS NPAKTUYHO 36iraeTbcsl 3 KOHTPONbHOW, 3a BUHSITKOM i
KiHUEBOI 4acTWMHM, A€ CrnocTepiraeTbCsi 30INMbLUEHHA 4YacTKM MyX «OOBroXuteniB». Y CaMOK KpuBa
BWXKMBAHHA B rpyni «rinepokcis» 3milleHa BriBO NPW MOPIBHSAHHI 3 KOHTPOSBHOK rPYMOL0, WO iflCcTpye
3MEHLLEHY TPMBAaniCTb XUTTA MYLLOK. Y TOWM e 4ac, 3a pO3BMTKY B YMOBaXx FiMOKCii, camMkn Apo3odin, Ha
BiOMiHY Bif camUiB, CTalOTb MEHLU XUTTE3OATHUMM | BUMUPAIOTb LIBUALLE, HiXK Y KOHTPOMbHIN rpyni.

PospaxyHok cepeaHbOi i MakcumarnbHOT TPMBaNoCTi XUTTA APo30din pisHuX rpyn (tabn.) ceiguuTh,
LLO Ui MOKa3HWKN AOCTOBIPHO 3MeHLWytoTbes npu rinepokcii (CTXK Ha 17% y camuis i 10% y camok, MTXK
Ha 17% y camuis, p<0,001). I'inokcis no-pisHoOMy BNNMBae Ha camok i camuis. CTXK camuiB OCTOBIpHO He
3MiHoBanacd, a MT)XK — s3binbwunace Ha 11%. Y camok rinokcia B nepiog po3BUTKY npuBena Ao
3HMKeHHA CTXK Ha 18%, MTX — Ha 8%.
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Puc. 1. KpuBi BMxkuBaHoCTi camuiB Apo3ocinu, NMUMHKOBUNA PO3BUTOK AAKMX NMPOXOAUB 3a
Pi3HOI KOHLEHTpPAaLii KACHIO B OTOMYHOUOMY cepenoBuLLi (nonapHe nopiBHAHHA Log-Rank Test)

lMpumimka. pynu, MiX SKUMU € crmamucmu4YHO 00CMO8IPHa Pi3HUUS:

— npu nonapHomy ropigHsIHHI epynu Il (02=40%) 3 koHmposbHoto epynoto Il (02=21%) p<0,001;

— ripu nonapHomy ropigHsiHHI epynu | (02=10%) 3 epyrioto Il (02=40%) p<0,001.
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Puc. 2. KpuBi BMXMBaHOCTi camMOK Apo30cinu, NMYNHKOBUMA PO3BUTOK AKUX MPOXOAMB 3a
Pi3HOI KOHLeHTPaLii KUCHIO B OTOUYYIOUYOMY cepenoBuLLi (monapHe nopiBHsHHA Log-Rank Test)

lMpumimka. pynu, MiX SKUMU € crnamucmu4YHO 00CMO8IPHa Pi3HUUS:

— npu nonapHomy ropigHsIHHI epyrnu | (02=10%) 3 koHmporsnbHoto epymnoro Il (02=21%) p<0,001,;

— ripu nonapHomy ropigHsIHHI epynu Il (02=40%) 3 koHmposbHoto epynoto Il (02=21%) p<0,05;

— ripu noriapHomy riopigHsiHHIi epynu | (02=10%) 3 epynoto 11l (02=40%) p<0,05.
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Tabnuus.

CepepHa i makcumanbHa TpuBanicte xutTa (CTX, MTXK) D. melanogaster, nMunHkoBUN

PO3BUTOK SIKUX MPOXOAMUB 3a Pi3HOI KOHLEHTpPaLil KACHIO B OTOYYIHOUOMY cepenoBULLi

Crath Cawmui Camku
Megpiana, oio CTX, ni6 MTX, ni6 Megpiana, oio CTX, ni6 MTX, ni6
Fpyna | 60 61,18+1,26 | 96,05+1,80 61 63,22+1,59* | 99,00+1,49*
(02=10%) (+1,1) (-11,2) (+18,3) (+8,2)
(523:'”2?(;’ ) 62 61,83+1,23 | 86,35+2,04 75 77,4021,51 | 107,90+0,62
Fpyna Il 0 51,46+0,89* | 71,75%0,41% 15 69,86x1,77* | 105,95+0,75
(02=40%) (+16,8) (+16,9) ' (+9,7) (+1,8)

lNpumimka: y Oyxkax 3a3Ha4yeHi 3MiHU 8iOHOCHO KoHmposto (02=21%) y eidcomkax; *p<0,001
(Tukey HSD post hoc tests)

OTpumaHi JdaHi [03BONSATbL 3pPOOUTM BMCHOBOK, LIO KOHUEHTPaLis KUCHIO B OTOYYOYOMY
cepefoBULLi Ha cTagil po3BUTKY Apo30din AOCTOBIpHO BhnmBae Ha ix TXK Ha ctagil imaro, o MoXxHa
NOSICHUTY enireHeTUYHUMU MexaHismamu. [inepokcia Ha cTagii po3BUTKY HecnpuATNUBO Bnnueae Ha TXK
apo3odin, mMabyTb, BHacnigoK LWKIANMBOI Aii BiNbHO-pagukanbHUX npoueciB. BusiBneHo mixcTaTtesi
BiAMIHHOCTI edpekTiB rinokcii Ha cTafii po3BUTKY. AKLLIO ¥ caMOK BOHa NPU3BOAMUTL TiNbKW A0 HEraTUBHUX
edeKTiB, TO Y camLiB PO3BUTOK B YMOBAX FiNOKCil MOXe NPU3BOANTM A0 MPOLOBXKEHHS XUTTS, MOXIUBO 3a
paxyHOK SBULLI@ rOPME3MCY.
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e« 300J10T1A TA EKOJIOIIA ¢ee ZOOLOGY AND ECOLOGY eee

UDC: 599.323.4(477)

Buau-aBininkn muwen poay Sylvaemus Ognev, 1924 (Mammalia, Rodentia)

B YKpaiHcbkux Kapnartax
3onTtaH Bapkaci

Y perioHi YkpaiHcbknx KapnaT Tpannsiotbcs Tpu Bugy pogdy Sylvaemus: muwak xostorpyaun (S. tauricus),
muLwak nicosun (S. sylvaticus) Ta muwak ypanecbkuii (S. uralensis). NMuTaHHA TakcoHOMIT poay Ta igeHTudikauii
BUAIB Yy AEAKUX YacTMHaxX apeany 3anuwaroTbCs AUCKYCIMHUMW, a Yy perioHi YkpaiHcbkmx KapnaT B3arani €
HegocTaTHbO BMBYeHMMWU. Hamu gocnimkeHo noHaa 250 3paskis mulen pogy Sylvaemus, 3006yTuX y perioHi
YkpaiHceknx KapnaT, 3 HWX MOpgOMETpU4HO npoaHanizoBaHo 216 3paskiB 3a 4 ekcTep’epHuMM Ta
11 kpaHianbHUMK o3Hakamu. [MokasaHo, WO 3a NiHIMHXMMK po3Mipamu Tina nuwe S. uralensis ineHTUIKyeTbCS
3 BMCOKOIO BiporigHicTio. [ns napu Buais tauricus—sylvaticus HanMeHLL MiHNUBOKO cepep NiHINHWMX po3MmipiB Tina
€ JOBXWHA 3a4HbOI CTOMW, WO MOXHa po3rnaaaTn iarHOCTUYHOK O3HAKOK, Xo4a ANs HEl TakoX XapakTepHe
Aesike NepekpmBaHHA 3HayeHb. [Ans npaBunbHOI igeHTudikauii BuaiB HeobxigHO 3acTocyBaTy KpaHiOMETPUYHI
o3Haku. Cepep BMBYEHNX HamMK 11 kpaHiOMETPUYHMX O3HAK HaVMEHLL MiIHMMBUMUK ANs napwu tauricus—sylvaticus
€ OOBXMHa BepxHboro psigy monspis (M13), wupuHa (CRB) Ta Bucota (CRH) Mo3koBoi kancynu. 3miaHi
BMOIpKM OOPOCNNX OCOOWMH TPbOX BUAIB MOXHA PO34inuMTV 3 MiHiManbHUM abo nMpakTuyHO 6e3 nepekpuTTs
3Ha4YeHb 3a BIAHOWEHHAM [OBXWHW BEPXHbOrO psay MOnspiB A0  LMPUHW  MO3KOBOI  Karncynu,
KoHOMnobasanbHOi OOBXMHM Yepena Ta AOBXWHW crnyxoBoro 6apabaHy. AHami3 CTyneHlo nepekpuBaHHs
3HayeHb OKpPeMWUX O3HaK y Aopocnux ocobuH Mokasas, Wo napa BugiB S. tauricus—S. sylvaticus HanbinbLue
po3xoaATbCs 3a TakMMu O3HaKkaMmu, K JOBXMHA BepxHboro psay monspis (M13), wupuHa (CRB) Ta Bucota
(CRH) mo3koBoi kancynu, koHaunobasansHa goBxuHa Yepena (CBL) i goBxuHa criyxoBoro 6apabaHy (BUL).
Mopi6Ha TeHaeHuiss Oyna BusiBneHa i ans napu S. sylvaticus—S. uralensis. Po3pobneHo perioHanbHWiA
AiarHOCTUYHMI KMoy Ans ineHTudikauii gopocnmx ocobuH, sk [o3Bonsie BiporigHo ineHTugikysatn 93,5%
3pa3kiB. 3aBOsKM MepeBU3HAYEHHIO 3paskiB NnokasaHo, Wwo S. tauricus mae HambinbLl LUMPOKY BUCOTHY Ta
GioTonHy npedpepeHLii, S. sylvaticus TpannsieTbcs nepeBaXkHO Yy BOSOrMX 3annaBHux OioTonax (nicw,
YarapHuKn), Mamke BUKIIOYHO Y3[0BX PiYKOBUX AONWH, MO SKMM MPOHMKAE Aaneko B ropu, a S. uralensis
npeacTaBfeHnin HeYUCNEHHUMM 3HaxiakamMu 3 PiBHUHHUX 3annaBHKUX GioTonie.

KnrouoBi cnoBa: mopgposnoziyHa miHnugicms, Sylvaemus, sudogea diazHocmuKa, nowupeHHs, Kapnamu.

Sibling mice species of the genus Sylvaemus Ognev, 1924 (Mammalia,

Rodentia) in the Ukrainian Carpathians
Zoltan Barkaszi

Three species of the genus Sylvaemus occur in the region of the Ukrainian Carpathians: the yellow-necked field
mouse (S. tauricus), the long-tailed field mouse (S. sylvaticus) and the pygmy field mouse (S. uralensis). Issues
of the genus’s taxonomy and identification of species have remained controversial in some parts of the
geographic range, while in the Ukrainian Carpathians they have been studied scarcely at all. We studied about
250 mice specimens from the Ukrainian Carpathians belonging to the genus Sylvaemus, among which 216 were
analysed morphometrically based on 4 external and 11 cranial characters. Results indicate that by linear body
dimension only S. uralensis can be differentiated with high probability. For the pair of species tauricus—
sylvaticus, the hind foot length is the least variable among linear body characters, which might be considered
diagnostic, although values of this character also tend to overlap. To identify species correctly, it is necessary
to use craniometrical characters. For the pair of tauricus—sylvaticus, the least variable among the 11 studied
characters are the upper molars length (M13), braincase width (CRB), and braincase height (CRH). Mixed
samples of adult specimens of the three species can be differentiated with minimal or practically no overlap by
using the relation of the upper molars length to braincase width, condylobasal length, and auditory bulla length.
Analysis of characters’ uniformity in adult specimens showed that S. tauricus and S. sylvaticus differ from one
another the most by the upper molars length (M13), braincase width (CRB), braincase height (CRH),
condylobasal length (CBL), and auditory bulla length (BUL). A similar tendency was revealed for the pair of
S. sylvaticus and S. uralensis. A regional identification key was developed for differentiation of adult mice, which
allows identifying reliably 93.5% of specimens. Results of the revision of samples suggest that S. tauricus has
the widest altitudinal and habitat preferences, S. sylvaticus occurs mainly in humid floodplain biotopes (shrubs,
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woods) entering far into the mountains along river valleys, while S. uralensis is represented only by few records
from lowland floodplain habitats.

Key words: morphological variation, Sylvaemus, species identification, distribution, Carpathians.

Buabl-gBOMHMKM Mbiwen poga Sylvaemus Ognev, 1924 (Mammalia,

Rodentia) B YkpanHckux KapnaTtax
3onTaH Bapkacu

B pervoHe YkpauHckux Kapnat BcTpevatoTcsd Tpy BMAa poda Sylvaemus: Mbllwb xentoropnas (S. tauricus),
Mbilb eBponerickas (S. sylvaticus) n Mbiwb rnecHas (S. uralensis). Bonpockbl TakcoHomun poga Ta
naeHTuUKauum BUOOB B HEKOTOPLIX YacTAX apeana OCTalTCsA AUCKYCCUOHHBLIMU, a B PErvoHe YKpauHCKUX
Kapnat Boo6Lle HegocTaTovyHO wM3ydeHbl. Hamu uccnegoBaHo Gonee 250 3k3eMnnsipoB Mbilei popa
Sylvaemus, pobbITeix B pervoHe YkpauHckux Kapnat, n3 Hux mMopdomMeTpuyecku npoaHanuampoBaHo 216
06pa3uoB no 4 akcTepbepHbIM U 11 KpaHManbHbIM Npu3Hakam. okas3aHo, YTO MO NIMHENHBIM pa3Mepam Tena
nvwb  S. uralensis naeHTUOULMPYETCH C BbLICOKOW BEpOATHOCTbIO. [Ins napbl BUAOB tauricus—sylvaticus
HavMeHee U3MEHYMBOW CPeaM NNHENHBIX pa3MepOoB Tena ABMAEeTCH ANMHa 3aHen CTYMHKU, XOTS AN Hee Toxe
XapaKTepHO HEeKOTOpoe MnepeKpbiBaHWe 3HayeHun. [nsi KOppekTHOW uaeHTudukaumm BMOOB HeobxoanMo
ncnonb3oBaTb KpaHMomMmeTpuyeckue npuaHaku. Cpegn usydeHHblX Hamu 11 KpaHMOMETPUYECKUX MPU3HAKOB
HavMeHee M3MeH4YMBbLIMW ANA napbl tauricus—sylvaticus siBnslOTCS AnuHa BepxHero psga monsapos (M13),
wupuHa (CRB) un Bbicota (CRH) mo3roBow kancynbl. CMellaHHble BbIGOPKM B3poCrbix ocobent Tpex BuaoB
MOXHO pasgenuTb C MUHUMAIbHbBIM UK NpakTU4eckn 6e3 nepekpbliBaHWs 3HAYEHWUIA, UCMOMNb3ys OTHOLLUEHUE
ANWHbI BEPXHErO psida MOMSPOB K WMPUHE MO3roBOW Kancysbl, KoHAMNoba3anbHOM AnNuHbLI Yepena v OMVHbI
cnyxoBoro 6apabaHa. AHanu3 cteneHn nepekpbiBaHNs 3HaYeHW OTAEeNbHbIX MPU3HAKOB Y B3pOCHbIX 0coben
nokasarn, 4To napa BugoB S. tauricus—S. sylvaticus Hanbonee pacxogaTcs Mo TakMM MpU3HaKkaM, Kak AnuvHa
BepxHero psiga monsipoe (M13), wmpuHa (CRB) u BbicoTa mo3sroBow kancynbl (CRH), koHgunobasanbHas
anvHa vepena (CBL) u anuHa cnyxosoro 6apabaHa (BUL). Moxoxas TeHAeHUust Obina BbisiBNeHa v ans napbl
S. sylvaticus-S. uralensis. Pa3paboTaH pervoHanbHbI AMarHoCTUYECKMI KoY Ans naeHTUdunkaumm B3pocribix
ocobelt, KoTophIi No3BoNseT naeHTuduUmMpoBaTtb 93,5% obpasuoB. bnarogaps nepeonpeaenexHnio ob6pasuos
nokasaHo, 4YTo S. tauricus nmeeT Hanboree LWMPOKYIO BbICOTHYIO M BuoTonunyeckyto npedepeHumm, S. sylvaticus
BCTPEYaETCH B OCHOBHOM BO BraXHbIX MOMMEHHbIX GuoTonax (neca, KyCTapHWKM), MOYTU UCKIIOYUTENBHO
BAOMb pPEYHbIX [ONWH, MO KOTOpbIM MNPOHUKAET pfaneko B ropbl, a S.uralensis npeacrasneH
HEMHOrOYNCNEHHBIMU HAaXoAKaM1 N3 PaBHUHHBIX NOMMEHHBLIX GUOTOMOB.

KnioueBble cnoBa: mopghorozudeckass — uaMmeHyusocmb,  Sylvaemus, eudosasi  duasHocmukKa,
pacnpocmpaHeHue, Kaprameai.

Introduction

Field mice of the genus Sylvaemus are common species in the mammal fauna of Europe. The
species richness of the genus increases in Europe eastward: in Western Europe sympatrically occur
S. tauricus and S. sylvaticus, in Central Europe there is a third species — S. uralensis, while in Eastern
Europe a fourth one — S. witherbyi — appears (Orlov et al., 1996). Accordingly, in the region of the Ukrainian
Carpathians three species co-occur (Barkaszi, Zagorodniuk, 2016), namely the yellow-necked field mouse
S. tauricus, the long-tailed field mouse S. sylvaticus, and the pygmy field mouse S. uralensis. Moreover,
the Carpathian region represents the south-western range edge of the latter (KryStufek et al., 2008). Due
to the exceptionally high morphological similarity between the three species, their differentiation and thus
the genus’s taxonomy is rather a complex issue, which in many parts of the geographic range have yet
remained debatable (Chelomina et al., 2007). Zimmermann (1962) first proposed to divide the Palearctic
genus Apodemus into three subgenera: Apodemus, Sylvaemus, and Alsomys. Among them, Apodemus is
sympatric with the two other subgenera, but it co-occurs in Eastern Europe only with Sylvaemus.

Morphological similarity between the field mouse species is related to the specifics of their evolution.
Earlier it was suggested that the common ancestor of S. tauricus and S. sylvaticus appeared in Europe in
the late Pliocene, most likely from eastern regions, and diverged rapidly due to allopatric speciation
(Michaux et al., 2003). During the Quaternary, S. sylvaticus survived the glaciations in the Iberian
Peninsula, wherefrom it recolonized almost the whole rest of Europe in the end of the last glaciation, while
S. tauricus recolonized Europe, including northern Spain, during the Holocence from an Italo-Balkan
refugium, where in this time S. sylvaticus suffered a serious “bottleneck effect” (Michaux et al., 2005).
Further studies showed that S. tauricus likely survived the last glacial maximum in at least two refugia
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located on different banks of the Danube (Bugarski-Stanojevi¢ et al., 2008), while S. sylvaticus also could
recolonize Europe from a second (northern) refugium as well possibly located in the Dordogne or
Carpathian region (Herman et al., 2017). The third species, S. uralensis, is represented by two races, a
European and an Asian, respectively (Chelomina et al., 2007). Paleontological data confirm the results of
molecular phylogeographic research, although indicate sufficient differences between the species by the
dynamics of colonization of their range (Knitlova, Horacek, 2017).

The existing phenotypic similarity between field mouse species is presumably the result of a long
evolutionary process under similar ecological conditions (Joji¢ et al., 2014). Dzeverin and Lashkova (2012)
estimating the tempo of divergence in species of the genus Sylvaemus concluded that the group is in the
state of an evolutionary stasis and its divergence, which occurred by both the size and form of the skull,
has been slowed down by stabilizing selection.

According to Zagorodniuk and Kavun (2000), the increase of general dimensions, i.e. phylogenetic
growth, can be considered the main vector of changes in the evolutionary line of Sylvaemus. Therefore,
age-related variation and fixation of different stages of ontogenetic development in adults are the basis for
the emergence of differences between closely related species. The growth of the group in general is
repeated in the postnatal ontogenesis of the large species meaning that on early stages of ontogenesis
such species will represent an ontogenetic equivalent (morphological copy) of older age stages of its
smaller sibling.

Views of researchers of the fauna of Ukraine and of the Ukrainian Carpathians on the identification
of Sylvaemus species based on morphological characters — both external and cranial — remain
controversial. Due to the absence of a clear scheme of species diagnostics, each researcher prefers using
different “key characters” (e.g., presence/absence and form of the chest spot, hind foot length, tooth row
length, etc.). However, such approach often led to the amassment of mixed samples and distorted
conclusions on distribution, habitat preferences and other ecological features of field mice in the region.

A plenty of studies were conducted into the morphological variation of field mouse species in order
to shed light on the taxonomic structure of the genus Sylvaemus, and many attempts were made to develop
a convenient scheme for species identification. Such research become more complicated by the fact that
typical “tauricus-related” characters can appear in populations of S. sylvaticus as well due to low species
divergence (Tchernov, 1979). Odontological characters, which are relatively convenient and useful in
species diagnostics of voles, are rather polymorphic within the genus Sylvaemus and each variant can
appear in any of the species, thus this criterion is usually unreliable (Tchernov, 1979).

Morphometric differences between the field mouse species were studied in details mainly for
taxonomic and diagnostic purposes. In particular, several attempts were made to find diagnostic criteria by
odontometric characters (e.g., Haitlinger, Ruprecht, 1967; Demeter, L&zéar, 1984; Panzironi et al., 1993)
and morphometric characters of the lower jaw (e.g., Demeter, Lazar, 1984; Lashkova et al., 2006). Yet
most research were devoted to the study of variation of craniometrical characters using traditional and
geometric morphometry and multivariate analyses (e.g., Cranbrook, 1957; Fielding, 1966; Niethammer,
1969; BalcCiauskiené et al.,, 2002; Vohralik, 2002; Janzekovi€, KryStufek, 2004; Cserkész, 2005;
Chassovnikarova, Markov, 2007; Bar&iova, Macholan, 2009; Joji¢ et al., 2014; Canady, MoSansky, 2015).
Such studies were conducted on field mice of Eastern Europe as well (e.g., Mezhzherin, Zagorodniuk,
1989; Vorontsov et al., 1992; Popov, 1993; Zagorodniuk, 1996; Lashkova, Dzeverin, 2002; Mezhzherin et
al., 2002; Lashkova et al., 2005).

Relatively sufficient regional craniometric differences were shown for distinct populations of both
S. sylvaticus (Canady, MoSansky, 2015) and S. uralensis (Canady et al., 2014), particularly in relation to
the elevation and even on short geographic distances (within 1°). Therefore, development of regional
identification keys is crucial, as it was concluded earlier (e.g., Demeter, Lazar, 1984; Barc¢iov4, Macholan,
2009). Special studies on the diagnostics of field mice of the Ukrainian Carpathians have not been
conducted before, and researchers of the local fauna usually used identification criteria developed on
geographically mixed samples.

Controversial or incorrect species identification of Sylvaemus specimens in the past certainly
distorted the real picture of distribution of field mice in the region. We can be convinced of this if analyse
the works of authors of the mid-20th century (subsequent authors often cited these works without critical
analysis or revision of data). Some of them considered that S. sylvaticus has low abundance in the region
(Sokur, 1952; Kolyushev, 1953; Tatarinov, 1956) and occurs only in lowland and piedmont areas (Sokur,
1952; Kolyushev, 1953). Another view, according to Shnarevich (1959), is that the long-tailed field mouse

Cepis «Bionoris», Bun. 31, 2018p.
Series “Biology”, issue 31, 2018



Buau-aBinHuku muwen poay Sylvaemus Ognev, 1924 (Mammalia, Rodentia) B YkpaiHCbKuX ...
Sibling mice species of the genus Sylvaemus Ognev, 1924 (Mammalia, Rodentia) in the Ukrainian ...

in Bukovina occurs mainly in piedmont and mountain areas. Other zoologists (Tatarinov, 1956; Turyanin,
1959) considered S. sylvaticus as one of the most common and widely distributed rodents in the region.
Obviously, each of these researchers were using different diagnostic characters and approaches to species
identification, which eventually led to controversial conclusions on the distribution of field mouse species in
the Ukrainian Carpathians.

The distribution of S. uralensis in the region is the least explored. This species is known from
practically all parts of Ukraine, yet it is considered more common for the eastern regions (Naglov, 1995;
Mezhzherin et al., 2002). In the Ukrainian Carpathians, the presence of S. uralensis had been long denied,
although Turyanin (1959) was practically the first who draw attention on the occurrence of “large and small
forms of S. sylvaticus” in the fauna of Transcarpathia (i.e. Zakarpattia Oblast). However, the first record of
S. uralensis in the Ukrainian Carpathians was reported only in 1980 (Polushina, Voznyuk, 1980), and later
the existence of an isolated highland population of the species on Sheshurska polonina of the Chornohora
range was reported as well (Kyselyuk, 1993). Few records of S. uralensis are known from the region of the
Ukrainian Carpathians, although the pygmy field mouse is a common species in adjacent lowland regions
of neighbouring countries (Cserkész, 2005; Cichocki et al., 2011; Canady et al., 2014).

The aim of the present research was to analyse the morphological features of field mice of the
Ukrainian Carpathians and to develop a regional key for species identification. Based on the revision of
samples, we also aimed to clarify the distribution and habitat preferences of field mice in the region.

Material and methods

About 250 specimens of field mice of the genus Sylvaemus collected in the region of the Ukrainian
Carpathians were analysed from the mammal collection of the National Museum of Natural History, NAS
of Ukraine (Kyiv) and from the author's working collection. Data on linear body dimensions and
measurements of cranial structures were obtained from 216 specimens, among which 164 were identified
eventually as S. tauricus, 32 as S. sylvaticus, and 6 as S. uralensis. Record localities of specimens are

shown on Fig. 1.
\\? Legend
A Record localities

[ Border of Oblasts

0 25 50 km
[ ]

Fig. 1. Record localities of the studied mice specimens of the genus Sylvaemus

The relative age of specimens was determined according to the scheme “juvenilis—subadultus—
adultus” based on a set of characters including general body and skull dimensions, skull sculpture and level
of tooth crown wear (Delany, Davis, 1961; Adamczewska-Andrzejewska, 1967).

Morphological variation of specimens was studied using study skins, linear body dimensions (body
length L, tail length Ca, hind foot length PI, and auricle length Au) and 11 cranial characters. The latter were
selected after an extensive survey of former publications in which these characters turned out to be the
most promising for species diagnostics. The analysed cranial characters are as follows: IM3, upper tooth
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row coronal length; M13, upper molars coronal length; FIL, incisive foramina length; FIB, incisive foramina
width; NAL, nasal bones length; NAB, nasal bones width; ROH, rostral height of the skull; CBL,
condylobasal length of the skull; CRB, braincase width measured between ectotympanic bones; CRH,
braincase height; BUL, auditory bulla length.

The scheme of cranial measurements is shown on Fig. 2.

Fig. 2. Scheme of cranial measurements. 1-2 NAL, 3—-4 NAB, 5-6 M13, 7-8 FIL, 9-10 FIB, 11—
12 CRB, 13-14 BUL, 15-16 IM3, 17-18 ROH, 19-20 CBL, 21-22 CRH

Metric data were processed statistically using electronic spreadsheets and analysed by the following
parameters: minimal value (Min), maximal value (Max), arithmetic mean value (Mean), standard deviation
(SD), and coefficient of variation (CV). The uniformity of different datasets was estimated using Mayr’s
coefficient of divergence (CD).

Maps were created by QGIS software using Google, personal and public domain layers.

Results and discussion

Variation of external morphological characters

As siblings, field mice have a highly similar external look by both colouration and details of body
structure. In addition, different age groups of one species morphologically often resemble other age groups
of another species (e.g., see Cserkész, 2005; Stetsula, 2012).

Practically there are no non-metric external characters, which allow reliable identification of field mice
specimens. During species identification, the attention is usually paid first to the presence and outlines of
the chest spot, which is, according to the “traditional” view, similar to a collar in S. tauricus or to a tie or a
blurred drop in S. sylvaticus, while S. uralensis has no chest spot at all (Fig. 3). Yet in case of field mice
from the Ukrainian Carpathians this character seems to be highly variable and the chest spot can be very
alike in S. tauricus and S. sylvaticus (Fig. 4).

Species identification based on linear body dimensions is also problematic. Most of the external
metric characters is relatively highly variable (Table 1) and in case of correct preliminary age determination
body dimensions allow to reliably differentiate only specimens of S. uralensis (Fig. 5). For the pair of species
tauricus—sylvaticus, the hind foot length is the least variable among linear body characters, which might be
considered diagnostic, although values of this character also tend to overlap.

Thus, using only external characters for species identification in field mice leads to unreliable results
hence it is necessary to involve craniometric characters as well (see further). For instance, using the hind
foot length in combination with upper molars length decreases the overlap of values and increases the
diagnostic weight of the hind foot length (Fig. 6).
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Fig. 3. Form of the chest spot in Sylvaemus Fig. 4. Similar drop-like chest spots in
species: collar in S.tauricus (a); tie in S.tauricus (a) and S.sylvaticus (b), a
S. sylvaticus (b) and no spotin S. uralensis (c) character that may lead to incorrect species

identification

Table 1.
Variation of external metric characters in adult mice of the genus Sylvaemus from the
Ukrainian Carpathians

Species Character N Min Max Mean SD Cév
mm mm mm %)
L 139 85.0 124.0 102.7 7.69 7.49
S, tauricus Ca 133 80.0 127.0 102.1 8.80 8.63
' PI 140 23.0 26.2 24.1 0.79 3.27
Au 136 15.0 21.0 17.7 1.09 6.18
L 8 91.9 108.7 98.4 6.47 6.58
S svivaticus Ca 8 91.0 113.0 99.5 8.57 8.61
gl PI 8 223 23.9 23.0 0.67 2.92
Au 8 15.5 18.3 16.8 0.97 5.77
L 4 83.5 88.5 87.0 2.33 2.68
S uralensis Ca 4 76.0 89.0 83.5 5.57 6.67
' PI 4 18.0 19.3 18.8 0.57 3.02
Au 4 13.1 14.0 13.7 0.40 2.95
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Fig. 5. The relation between the hind foot Fig. 6. The relation between the hind foot
length (Pl) and body length (L) length (Pl) and upper molars length (M13)

Variation of craniometric characters
Among the 11 studied craniometric characters, the least variable for the pair of species tauricus—
sylvaticus are the upper molars length (M13), braincase width (CRB), braincase height (CRH) (Table 2). In
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case of S. uralensis, comparison of coefficients of variation with those in other species would be incorrect
due to the small number of specimens in the pygmy field mouse sample.

Some other characters with relatively higher levels of variation also can be used for species
identification as additional criteria, and their diagnostic value is higher when used in combination with the
least variable characters. In particular, mixed samples of adult specimens of the three field mouse species
can be discriminated with minimal or practically without overlap of values using the relation of upper molars
length to braincase width (Fig. 7), condylobasal length (Fig. 8), and auditory bulla length (Fig. 9). The
probability that values would overlap in the pair of tauricus—sylvaticus increases in the space of such
characters as M13/NAL (Fig. 10), M13/ROH (Fig. 11) and M13/FIL (Fig. 12).

Data analysis showed that combinations of some other craniometric characters (i.e. not in
comparison to M13) can also be used in species identification as additional criteria, particularly in cases
when skulls are damaged, especially their diagnostically relevant structures. However, these characters
show a greater overlap of values, for example, CRB/FIL and CRH/CRB in the pair of tauricus—sylvaticus,
while in case of CRH/BUL, NAL/CRB and CRB/ROH extreme values overlap in all three species.

Table 2.
Variation of craniometric characters in adult mice of the genus Sylvaemus from the Ukrainian
Carpathians

. Min Max Mean Ccv
Species Character N mm mm mm SD %
IM3 149 11.9 14.9 13.3 0.67 5.04
M13 150 3.9 4.5 4.2 0.13 3.07
FIL 150 4.9 6.2 55 0.28 5.08
FIB 149 1.7 2.3 2.0 0.14 6.88
NAL 137 9.2 11.9 10.5 0.55 5.27
S. tauricus NAB 142 2.8 3.9 3.3 0.23 7.04
ROH 149 5.7 7.1 6.4 0.31 4.75
CBL 130 24.3 28.6 26.2 1.12 4.27
CRB 124 10.7 12.6 11.6 0.41 3.53
CRH 123 8.5 10.5 9.5 0.39 4.11
BUL 132 4.6 5.6 5.1 0.21 4.16
IM3 29 10.6 13.4 11.6 0.62 5.36
M13 30 3.6 3.9 3.8 0.04 2.21
FIL 30 4.7 5.8 5.2 0.33 6.30
S. sylvaticus FIB 29 1.8 2.3 2.0 0.17 8.46
NAL 24 8.3 10.6 9.2 0.61 6.68
NAB 25 2.5 3.4 2.9 0.22 7.62
ROH 29 4.9 6.5 5.6 0.36 6.35
CBL 15 20.4 24.4 22.5 1.21 5.35
CRB 10 10.3 10.8 10.5 0.16 1.47
CRH 11 8.2 8.9 8.6 0.25 2.93
BUL 20 3.9 4.8 4.4 0.24 5.48
S. uralensis IM3 3 10.9 11.1 10.0 0.13 1.15
M13 4 3.2 3.4 3.3 0.07 2.22
FIL 4 4.3 4.8 4.5 0.21 4.62
FIB 3 1.4 1.6 1.5 0.10 6.86
NAL 1 8.7 8.7 8.7 — —
NAB 1 2.6 2.6 2.6 — —
ROH 3 5.4 5.6 55 0.12 2.19
CBL 3 20.9 21.4 21.1 0.27 1.27
CRB 3 9.9 10.2 10.0 0.15 1.48
CRH 3 8.0 8.1 8.1 0.05 0.62
BUL 4 4.0 4.2 4.1 0.08 1.85
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(FIL)

Total overlapping of values was observed when analysing the relation of nasal bones length to rostral
height (NAL/ROH) and to incisive foramina length (NAL/FIL) thus such combinations of characters are
unsuitable in species diagnostics.

General trends of variation and approaches to species diagnostics

Previous research into the geographical variation of species of the genus Sylvaemus showed that
general body dimensions of S. sylvaticus in Europe increase westward, while in S. uralensis and S. tauricus
body size increases eastward (Zagorodniuk, 1996). The geographic range of all three species overlap in
Central Europe, thus in the Carpathian region we can observe an overlap in the species’ morphological
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characters as well, which complicates species identification. Considering the relatively sufficient variation
of field mice even on small geographic distances, the development of regional identification keys is
extremely important for reliable species diagnostics.

According to our results, external (both metric and non-metric) characters allow to discriminate
reliably only S. uralensis from the other two species, while craniometric characters with the lowest
coefficients of variation can be used for identification of adult specimens of all three species. Analysis of
characters uniformity in adult specimens showed that S. tauricus and S. sylvaticus differ from one another
the most in upper molars length (M13), braincase width (CRB), braincase height (CRH), condylobasal
length (CBL), and auditory bulla length (BUL). A similar tendency was revealed for the pair of species
S. sylvaticus—S. uralensis, although we draw attention again to the small number of S. uralensis specimens
in the studied sample (Table 3). Besides, there is also a tendency that characters of length are reliable for
diagnostics more often than characters of width and height.

Table 3.
Mayr’s coefficients of divergence (CD) for craniometric characters of adult mice of the genus
Sylvaemus from the Ukrainian Carpathians

Species | IM3 M13 FIL FIB NAL NAB | ROH | CBL | CRB | CRH BUL
tau—syl | 2.49 3.73 0.97 0.04 2.27 1.78 2.38 3.12 3.54 2.58 2.97
syl-ura | 1.05 4.85 1.90 2.52 — — 0.33 1.18 2.52 2.27 1.19

Note: characters having the least uniformity are given in bold.

Considering all of the revealed differences between the field mouse species, we propose a regional
diagnostic key for their identification. Using this key, we could reliably identify 202 of the 216 examined in
details mice, i.e. 93.5% of specimens. In particular, 12 of 164 specimens (7.3%) of S. tauricus were re-
identified from the sample of S. sylvaticus, 5 of 32 specimens (15.6%) of S. sylvaticus were re-identified
from the sample of S. tauricus, while all 6 specimens (100%) of S. uralensis were re-identified from the
sample of S. sylvaticus. The absence of field mice originally identified as S. uralensis in the collections is
might be related to the fact that the species status of the pygmy field mouse had not been long accepted
in the region, and detailed revision of the Carpathian field mice samples was not conducted before.

Problematic specimens, which we could not reliably identify, were those with highly damaged skulls
in which, respectively, we could not examine diagnostically important characters. Thus, the proposed
scheme works the best for specimens with the fullest set of characters, especially craniometric characters.

Key for the identification of mice of the genus Sylvaemus

The proposed here diagnostic key was developed for identification of field mouse species of the
genus Sylvaemus collected in the region of the Ukrainian Carpathians. The probability of correct
identification is the highest when the material being diagnosed is fully represented, i.e. the skin and linear
body dimensions are available, and, more importantly, cranial material is intact or minimally damaged.
However, the key can be also applied for specimens from adjacent regions, although with the increase of
distance the key's effectiveness will decrease, respectively.

1 Chest spot absent. Body length to 90 mm. Hind foot length less than

20 mm.
—  Chest spot present. Body length to 125 mm. Hind foot length more than

20 mm. 3
2 Upper molars length 3.2—3.4 mm. Incisive foramina width 1.4-1.6 mm.

S. uralensis
3 Upper molars length 3.6-3.9 mm. Braincase width less than 10.5 mm.
Condylobasal length 20—-25 mm.
S. sylvaticus
—  Upper molars length 3.9—4.5 mm. Braincase width more than 10.5 mm.
Condylobasal length 24—28 mm.
S. tauricus
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In case of identification of damaged and problematic specimens, when some of the characters
proposed in the key are unavailable, and in order to increase the reliability of identification it is worth
considering the studied specimen in a space of two characters, particularly of those shown on Figs 7-12.

Distribution of field mice in the region

Analysis of specimens from personal and museum collections showed that the general distribution
(Fig. 13) and habitat preferences of field mice in the region of the Ukrainian Carpathians do not differ
substantially from those in other parts of the geographic range (Marsh, Harris, 2000; Kuncova, Frynta,
2009), including Ukraine (Mezhzherin et al., 2002; Hoofer et al., 2007).

\\q Legend

& S rauricus
O S. sylvaticus
1 S. wralensis

[ Border of Oblasts

0 25 50 km
_—

Fig. 13. Distribution of three species of Sylvaemus in the region of the Ukrainian Carpathian
based on re-identification of specimens

Data suggest that S. tauricus has the widest altitudinal and habitat preferences among field mice of
the studied region and occurs from the lowlands up to poloninas (i.e. subalpine meadows). The yellow-
necked field mouse is a common and abundant species of forest habitats including deciduous, coniferous,
and mixed forests, but also occurring in shrubs, clear cuttings, timberline habitats, etc. On the contrary,
S. sylvaticus mainly occurs in humid floodplain habitats entering far into the mountains along river valleys.
The pygmy field mouse, S. uralensis, is represented by few records from lowland floodplain habitats (banks
of the Tisza river), and its occurrence in highland biotopes of the Ukrainian Carpathians (Kyselyuk, 1993),
in our opinion, requires a revision.
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Bopuc Banbx Ta po3BUTOK 30050rii 1 My3eonorii Ha cxoai YkpaiHu
Boris Valkh and the development of zoology and museology in the East of Ukraine

YOK: 929Banbx:[59:069](477)

Bopuc Banbx Ta po3BUTOK 30050rii 1 My3eonorii Ha cxoai YKpaiHu
l.3aropogHiok, B.[NlapxomeHko

MpoaHanizoBaHo OiorpadivHi BigOMOCTi Ta HaykoBi Oopobku Bopuca Bambxa (1876-1942) — opHoro 3
NPOBIAHNX 300M0riB, SKi NpauloBanu Ha TepeHax cXigHoi YkpaiHu y nepuin nonosuHi XX cT. bopuc Banbx
npautoBaB Ha CTUKY 300J0rii, 3axuUcTy pocnuH Ta enigemionorii, 6yB MpoBigHUM daxiBLEeM Yy KOHTpOni
YMCEMBbHOCTI FOCNOAAPCHKO-BAXIMBUX TPYN FPU3YHIB Ta KOMax (CTaHUii 3axXMCTy pOCMWH) Ta enigemionorom
(300HO3M), a OAHOYACHO € MPUPOLOOXOPOHLEM, OOHMM 3 KIIOYOBMX OpraHizaTopiB 3anoBigHWX O06’eKTiB
nisgeHHoro cxody YkpaiHum (Kam’sHi Morunu, Binocapaiicbka koca). Ocobnuey yBary B UbOMY Ornsii
npuagineHo 300M0rYHNUM AOCNigXEeHHAM (OpHITOMorisi, eHToMonoris, Tepionoria) Ta poboTi 3i CTBOPEHHS
300M10rYHUX KOMEKLin, Y TOMY YUCIi 1 B MEXax OpraHi3aoBaHOro 3a noro yvacti baxmyTcbKoro kpaesHaB4oro
Mmy3eto. Bci Ui gopobku HaykoBLS pO3rnsHYyTO pasom i3 geTansmu noro 6Giorpadii, npoaHanisoBaHoi 3
BUKOPUCTaHHAM CiMeHUX apxiBiB Ta 3a y4yacTi YneHiB poauHu Banbxis, 3okpemMa 1oro oHykiB bopuca Banbxa
Ta Onimniagu puweHko i npaBHyka Cepria Banbxa. BHeceHO CyTTeEBi yTOUYHEHHs Ta 3pobneHO BaXNuBi
OOMOBHEHHs1 Yy BigomocTi npo bGiorpadito Bopuca Banbxa, 3okpema npo 1oro Tpu ocith (MaBnorpagcbka
riMHasis Ta OBidi XapkiBCbKUIA YHIBEPCUTET), MPO AiTEN i APY>KUHY, NPO MOro JOBroTpusani noi3gku, 3oKkpema
po TypkectaHy Ta AsepbanmkaHy. Po3rnsHyTo i yTOUHEHO po3TallyBaHHa «xyTopa opu-Morunuy», 3 skoro
noxoauTb BiNbliCTb KOMeKUiHMX 3paskiB, 3ibpaHnx Banbxamu, i 3'ACOBaHO, LIO LEe came Miclue Ha AaBHiX
KapTax nosHavanu sik «opemorvnose». NpoeeaeHo aHanis ictopii onucaHoro Bopucom Banbxom Bugy Mus
sergii Ta MOrO TUMOBOrO MicLe3HaXOOXKeHHs. Y3aranbHeHO akTu Mpo iCTOPIl0 HaKOMWYEHHS W noganbLuy
OO0 oro 300S10MYHNX KOMEKLi Ta konekuin cuHa Ceprisi, y TOMy unchli  TepionoriyHmnx 360piB Ha XyTopi
opu-Morunu. Y cTaTTi BUKOPUCTaHO YHiKanbHi opuriHanbHi dpotorpadii 3 poaguHHMX apxisis, Ans GinbLUOCTi 3
SKUX 3'COBaAHO fatv Ta Micus 3noMku. HaBegeHo Takox cpoTorpadii 3 KonekuinHMMn 3paskamm Ta
opuriHansHUMK 300M0MYHUMW ETUKETKaMMU.

Knto4yoBi cnoBa: 300s102isi, XapkieCcbkuli yHigepcumem, cmaHyii 3axucmy Poc/uH, My3eorioeis, Konekui,
icmopis bionoaii.

Boris Valkh and the development of zoology and museology in the East

of Ukraine
I.Zagorodniuk, V.Parkhomenko

The details of biography and scientific works of Boris Valkh (1876-1942), one of the leading zoologists who
worked in eastern Ukraine in the first half of the 20th century, were analysed. Boris Valkh worked at the
interface of zoology, plant protection, and epidemiology and he was a leading specialist in controlling the
abundance of economically important groups of rodents and insects (plant protection stations) and an
epidemiologist (studying zoonoses). At the same time, he was a nature protector, one of the key organizers of
nature reserves in the southeast of Ukraine (Kamiani Mohyly, Bilosaraiska Kosa). The main attention in this
review is paid to Valkh's research into zoology (ornithology, entomology, and theriology), and his work upon
creation of zoological collections, including the one in the Bakhmut Museum of Local Lore, which was
organized with his participation. All of these developments made by the scientist are considered along with
details of his biography analysed using family archives and by conversations with Valkh’'s descendents,
including his grandson Boris Valkh, granddaughter Olympiada Gryshchenko, and great-grandson Sergei
Valkh. Significant clarifications and important additions to the biography of Boris Valkh have been made, in
particular regarding his education (once in Pavlohrad Gymnasium and twice in Kharkiv University), wife and
children, as well as his long-term trips to Turkestan and Azerbaijan. The location of "Hory-Mohyly hamlet",
from which most of the zoological samples collected by the Valkhs are derived, is clarified and determined as
the same place that was marked on ancient maps as "Horemohylove" The history of the species Mus sergii
described by Boris Valkh and its type locality were analysed. The information about the history of
accumulation and further fate of his and his son Sergey’s zoological collections including mammal specimens
from Hory-Mohyly is summarized. Unique original photographs from the family archives have been used, for
most of which the dates and places of taking were determined. Pictures of collections and original zoological
labels are also presented.

Key words: zoology, Kharkiv University, plant protection stations, museology, collections, history of biology.

Bopuc Banbx n passutue 300510rMN N My3€0J510rMmM Ha BOCTOKE YKpauHbl
U.3aropoaHiok, B.MapxomeHko

MpoaHanuanposaHbl Guorpaduyeckne ceegeHns U HaydHble Tpyabl bopuca Banbxa (1876—1942) — ogHoro 13
BedyLMX 300510roB, KoTopble paboTanu Ha TeppuTOopUM BOCTOYHOW YKpauHbl B MepBOW noroBuHe XX CT.
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I.3aropoaHtok, B.MapxomeHko
|.Zagorodniuk, V.Parkhomenko

Bopuc Barnbx paGoTan Ha CTbike 30050MMM, 3aLUUTHl pacTeHWd W INUAemMuornorn, Obin BemyLym
CNeumanucToM B KOHTPOJIE YWUCIIEHHOCTU XO3AWCTBEHHO BaXKHbIX FPYMMN FPbI3yHOB M HAcEKOMbIX (CTaHLMu
3alUUTLl pacTeHui) U 3NUOEMUONOroM (300HO3bl), @ OAHOBPEMEHHO Obin MPUPOAOOXPAHHWKOM, OOHWUM U3
KMOYEBbIX  OPraHM3aTopoB  3anoBefHblX OOBLEKTOB  toro-BocToka  YkpawHbl  (KameHHble  Morunbi,
Benocapaiickass koca). Ocoboe BHWMaHWe B 3TOM 0630pe yAeneHO 300M0rM4YeckuM UCCrenoBaHUsIM
(opHMTONOrUS!, 3HTOMOSOIMSI, TEPUONOTKS) M paGoTe NO CO3AaHUI0 30051I0MMYECKUX KOMMEKLUIA, B TOM Yucne 1
B pamMKax OpraHu30BaHHOTO Mpu ero yyacTum BaxmyTckoro kpaeBefuveckoro My3ses.. Bce aTu HapaboTku
YYEHOTro paccMOTpeHbl BMecTe C [JeTansimu ero Guorpaduu, npoaHanuavMpoBaHHOW C MCMONb30BaHUEM
CEeMENHbIX apXMBOB W MpW y4acTUM UYNEHOB CeMbWU BanbxoB, B 4acTHOCTM ero BHykoB Bopuca Banbxa u
Onumnuagel MpuweHko u npaBHyka Cepress Bamnbxa. BHeceHbl CyLIECTBEHHbIE YTOYHEHUS U CAenaHsbl
BaXkHble [OMONHeHUs B cBedeHus o Guorpadun Bopuca Banbxa, B 4acTHOCTM O ero Tpex obpa3oBaHusiX
(MaBnorpagckasi rMMHa3usl U ABaxabl XapbKOBCKUNA YHUBEPCUTET), O AETSX U KEHE, O ero AONrOBPEeMEHHbIX
noesgkax, B YactHocTM B TypkecTaH u AsepbalimpkaH. PacCMOTpEHO M YTOUYHEHO pacnornoXeHue «xyTopa
lopbl-Morunbl», U3 KOTOPOro NPOUCXOAUT GOMbLUMHCTBO KOJMEKLMOHHbIX 06pa3LoB, cobpaHHbIX Banbxom, 1
YCTaHOBMEHO, YTO 3TO Camoe MeCTO Ha AaBHUX kapTax obo3Havanu kak «opemorunose». MpoBeaeH aHanu3
ucTopum onwucaHHoro Bopucom Banbxa Buga Mus sergii U ero TMnNoBoro MectoHaxoxaeHusl. OBGo6LLEHbI
hakTbl MO UCTOPUM HAKOMMEHUS U JanbHelwel cyabbe ero 300M0rMYECcKUX KOMMEKLMA U KONMEKUMIA CbiHA
Cepresi, B TOM u4ncrne U Tepuonormyeckux cbopoB Ha xyTope [opbi-Morunbl. B cTaTtbe Mcnonb3oBaHbl
YHUKanbHble OpuUrMHanbHble oTorpapum K3 CEeMENHbIX apxuBOB, Ans GOMbLUIMHCTBA W3  KOTOPbIX
yCTaHOBNEHbI [aThl MU MecTa CbeMku. lNpuBefeHbl Tawke GoTorpacun C KOMMEKUMOHHbIMU obGpasuamu v
OpUrMHarbHbIMW 300M0TMYECKMMMN ITUKETKAMM.

KnroueBble cnoBa: 300s102us, XapbKo8cKUU yHUBepcumem, cmaHuuu 3auumsl pacmeHul, My3eoroaus,
KoJsirieKyuu, ucmopus 6uonoauu.

BeTyn

Bopuc Banbx (27.11.1876-12.04.1942) — dackpaBa nocTtatb B iCTOpii NpMpoOO3HABCTBA CXigHWX
TepeHiB YkpaiHu. Moro 4acto nosuuioHyioTh SIK OAHOMO 3 6araTbox OPHITOMOriB-hayHicTiB, SKi BHOCATbL
CBOIO NenTy Yy pPO3BMTOK 3HaHb MPO perioHanbHi hayHu, 3okpemMa i dayHy ntaxis KatepmHocnasLLmHK.
MpoTe 3 iM'AM UBOro HATXHEHHOro i HEMMOBIPHO YCMILHOrO AOCAiAHUKA MOB’3aHO YMMario CTOPIHOK
pO3BUTKY Npupogo3HaBcTBa Cxoay, Npu ToMy He nvwe B baxmyTi, ae BiH MeLukaB, ane 1 B iHWNX MiCLSIX.

Y uin npaui ronosHy ysary npuAiNeHo 300J10rYHIN Ta My3eOorioriYHin KOMMNoHeHTi. BignosigHo,
3aflayelo NOBIJOMNEHHs1 € y3aranbHeHHs BigomocTen npo bopuca Banbxa sik 3oonora ta myseoriora i
Halli HaMaraHHs NOEAHATU B €4MHE Line Ui ABa acnekty byTTs BigMiHHOIO NPUPOL03HaBLS, ICTOpPISA SIKOro
€ NpuKNagoM ycnilwHol peanisalii TBOpYOro Havara i BUCOKOro oyxy nornpu BCi Herapasau yacy, B SKoMy
nomy gosenocs Xutu n TBoput. O4eBMAHO, WO Ui rpaHi noro Giorpacdii TicHo nepenneTeHi 3 iHWUMHK
Noro ocCnigXXeHHAMM | HanpaAMKaMun OisnbHOCTI, 30KpeMa W Kpae3HaBCTBOM, MeaAarorikolo, MeauuuHoLo.
Lleit cnektp dhaxoBux iHTepeciB Bopuca CepriioBnya HaCTINbKU LINBHO N OpraHivyHO NepenneTeHnii, LWo
YyacoM CKNagHoO BIOOKpPeMUTW ofHi rpaHi Big iHWMKX. [MpoTe uUA 3a4aya € MOCUMBHILLOK, HIXK MOLUYK
BTpayeHnx abo Mano3Ha4yMMmux Ha MepLUMin NOrmss BiAOMOCTEN, 3 pOKaMM BCE MEHLU OOCTYMHMX i YacTo
TpaHCOPMOBaHUX iHTeprnpeTaTopamMmu 40 HeMNi3HaBaHOCTI.

MeTa Ui€l npaui — pPeKoHCTPYKLis Ta aHani3 eTaniB npodecinHoro 3poctaHHs bopuca Banbxa Ta
dopMyBaHHA CcrnekTpa Woro mnpodecinHuX iHTepeciB B  My3eonorii, TakcugepMil, Kpae3HaBCTBI,
enigemionorii, MPMPOAOOXOPOHI Ta 300M0ril, a TakoX MOBEPHEHHS LbOro iMeHi A0 KOropTv BuOATHUX
Npvpoao3HaBLIB CXxoay YKpaiHu.

Oxepena gaHUx

OG’ekTom aHanizy ctanu nyonikauii Ta konekuii gocnigHuka, 3ragkv nNpo HbOro B CTATTAX iHLINX
Koner, poAuHHI apxiBu. Ha cborogHi HakonMyeHo NeBHUN MacuB ICTOPUYHUX PO3BIAOK, SIKi BUCBITIIOOTb
XWUTTS M TBOPHICTb AOCHiIQHMKA, MEPEBAXHO SIK OPHITONOra, NPMpPo4O0OXOPOHLA Ta enigemionora (3okpema,
AtemacoBa, Kpusuukun, 1999; bopeiko, 2001; Wakyna, CipeHko, 2007). Okpemuin po3gin npo Bopuca
Banbxa € n y posBigui 3 ictopii dopMyBaHHs npupogHunyoi oceiTM B [oHeubkoMy IHO (3rogom
JlyraHcbkuin nepiHcTuTyT) (3aropogHiok, 2013a). MMpy nNigrotoBUi LbOrO PYyKONMUCY BPaxoBaHO TaKoX
MaTepianu nybnikauin 3i aragkamu npo gocnigHuka (MpuHe, 2012 Ta iH.) Ta NOBIAOMMNEHHS Bifg HaWaakis
Bopuca Banbxa — noro oHykiB bopuca Banbxa (119.12.2014), Ta Onimniagu INpuywieHko, B yCix BUnagkax
3a cnpusiiHg Ceprist Banbxa, npaBHyka.

Okpewmi GiorpadiiyHi chakt (gata i Micue HapomKeHHs i NonepedHbLOro HaBYaHHA) 4a€ apxiB 3i
crnuckamn CTyAeHTiB XapkiBCcbkoro yHiBepcutety 3a 1896-1897 pp. (Cnwucok..., 1896; gue. pwuc. 1).
LliHHnvm pxepenom € HaykoBi nybnikauii Banbxa, B Skux BigobpaxaroTbCs 3BMYAMHO YiTKO AaToBaHi Ta
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aTpubyToBaHi reorpadiyHummn getansmm akTu 3 HaykoBoi Biorpadii gocnigHvka. Baxnmeum gxepenom
iICTOPUYHUX OaHWX € npupodHudi Komnekuii (3aropogHiok, 2013 B), 3okpema 1 Konekuis HauioHanbHoro
HaykoBO-npupoaHudoro myseto HAH Ykpainm (LLeBdeHko, 3onoTyxuHa, 2002 Ta iH.). ETnkeTkn 3paskis
HecyTb YHiKkanbHy iHdopmadito. LLlonpasaa, y Bunagky 3 Banbxamu (i 6aTekoM, i CUHOM), KOnn MoBa nae
MpO 30050riYHi 360pn, 30KpemMa 1 B MiCLle3HaXOAXeHHi «lopu-Morvnun», yTOYHUTU aBTOPCTBO 3paskiB
YacoM HEMOXNUBO, 60 Ha eTMKeTKax HepigKko BkazaHo nuiie «Banbx».

IcHytoTb wopeHHnkn Cepris Banbxa (1905-1982), cuHa n nocnigoBHuka bopuca Banbxa, siki B
KiHUi 2014 p., nicna cmepTi bopuca Banbxa (Monoguoro) 6yno nepefaHo «go BopoHexa» (BnacHe go
MeTponaeniBku BopoHisbkoi 06n.) aoyui bopuca Banbxa (Monoaworo) — Hatanii Banbx (HasapeHko). Lle
5 TOBCTUX 30WWMTIBY, B AKMX BMILLEHO BENUKY KiMbKiCTb iHopMaLil Npo POAMHY i CMOCTEPEXEHHNA Y
npupoai, i Taki WOoAEHHVKN BiH BiB MOCTINHO, HaBiTb y Yac nepebyBaHHA Y BiNCbKy npoTsarom 1941-1947
pokiB. lNnaHyBanocs, wo Ui woaeHHukn bopuc Banbx (Monogwwuin) gactb Ha onpautoBaHHS O4HOMY 3
asTopiB (I. 3.) i moTiM X NnepegagyTb A0 BaxMyTCbLKOro KpaesHaB4oro Mys3eto, NPOTE LbOro He cranocs,
ockinbkn Becb 2013 pik Lern aBTop ByB OOMExXeHWin B Noi3gkax 3a CTaHOM 340POB’dA, a Hagani cranucs
peBONIOLNHI nogji, 3axonneHHs baxmyTta GoroBukamu i BpewwTi pantoBa cmepTb bopuca CepriioBuya
(19.12.2014), ToMy Ui WOAEHHNKN «noixanuy Ao BopoHixa (O.IpuieHko, ocob. nosig.).

Baxnveo 3ayBaxuTtw, WO y nybnikauisx npo Banbxa € 6araTto HagymaHoro i HenpasaMBOrO,
3okpema y nybnikauisx B.boperka (B.Banbx, oco6. nosig.; O.MpuHb, ocob. nosig.), Tomy noTpidbHO
YBaXXHO CTaBUTUCA [0 OnyoGnikoBaHWX BigomocTenl. [peacTaBneHnin HWKYe Hapuc Y3ro4KeHO B YCiX
Jetansx 3 poauvHol BanbxiB, 3okpema 3 Bopucom Banbxom monogwum (1937 p.H., Gecign i 3anucu
2013 p., noro goto gani Ha puc. 11), Cepriem Banbxom (1977 p.H., 3anucu 2013 T1a 2018 pp.) Ta
Onimniagoto Banbx ([puwieHko) (1939 p.H., 3anuncu 2018 p.).

Megununncrifi QARYABTETS. | CEM. "t
Bpema nocmynae- Miscma nped
Hua, diarmuain, ssanic 1 swpo- Pods w swwcmo powcde- PEMA NOCHYRAC™ o mean- ODconboe
= . . H'AR a% anm']lLlr-
MCROMN DG i A HA2O BLCRN npusmnyanie.
meme, .
MANLA.
R —— et L e — e} — i} L e N e e ——
38. Baabxn, BopuesCep- —76 1. 27 unoadpa, —96 . Iaprorpan.
rben. Hpopsu. Mpaw.  ¢. Hoso-Baxwyrosga, 17 asr. AN
(Dpuz. 1898 r.). Baxuyr. y., Exarepu-
noca. ry6,
a
MocTopotiHie cnywaTtenw.
= & Mucra npea-
| 11 - o =
- o ® i3 “r\lll'\'-“l\lﬁln =}
. s o b =] Mero O MR = -

. Damunia, uma # oTvecTRo St 22 Gsawe S waniokakony, & 1 3
xS = k- pomenin AN ME Ty o z
= ‘;: == |r|w‘u\|‘<‘|'l‘ | s =

4. Baavxn  DBopues  Ceprbe-  Muo Lp. e awop 1876 Baxwyres. v Hagaorp. v 1911
RIYE (parHREL 2 pasp.). 4 { Nappkon v 6
!

Puc. 1. 3anucu npo HaBYaHHA Bopuca Banbxa B XapkiBCbKOMY YHiBepcuTeTi 3a pPeecTpom
CTYAEHTIB:

a — cppaameHm peecmpy cmydeHmie 3a 1896 p. (medgbak, 1-U cem.);

6 — 3anuc y po30ini «cmopoHHI criyxayi» 3a 1912 p. (medghak, 9-Ui cemecmp, 3apaxysaHHs 1911 p., mobmo mosa
rpo deopiyHe Hag4YaHHs 3 7 ceM., yrnpodosx 1911/12 ma 1912/13 H.p.)

! WocTnin Onimniaga CepriiBHa 3anuwuna y cebe, MOTMBYOUM Lie BEMUKOK KiNbKICTIO BMILLEHOT TaM MpuBaTHOT
iHdopmauii. Tak camo y Hei 3anuwmnecs anbbom 3 Bipwammn bopuca CepriioBuya (odopmneHuii ik «camBraas» ).
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I.3aropoaHtok, B.MapxomeHko
|.Zagorodniuk, V.Parkhomenko

Baxnueum pxepenom pakTiB, NoB’si3aHUX 3 4neHcTBoM B.Banbxa y XapkiBCbKOMY TOBapuCTBI
OOCNIgHWKIB NpuUpoauM, CTanu Konii apxiBHMX [OKYMEHTIB LbOro TOBapucTBa, WO 3bepiraoTbes y
LleHTpanbHi HaykoBi 6ibnioTewi XapkiBCbKOro yHiBepcuTeTy i nepegaHi Ham ansi aHanisy M.baHikom Ta
T.ATemacoBoo (nepegaHo 23 CTOpiHKKW, Ha SAkMx € npi3Bvwle «Banbx»). LliHHAM [ONOBHEHHAM [0
NpoBEeAEHOr0 HaMu aHanisy bGiorpadiyHmx BigoMocTen cTana cxema pogosogy Banbxie (3 1759 p.),
npeactasneHa Cepriem Banbxom (mon.).

MouaTtkn. HaB4aHHA, cTaHOBNEHHSA AK haxiBusa

Banbx Bbopuc CepriioBud HapoauBcs 27 nuctonaga 1876 p. Ha CrnoOoxaHLWHI B poauHi
AomoBnacHuka n asopsaHuHa Cepris IBaHoBMya Banbxa. Micue HapoaXeHHs1 3a YHIBEPCUTETCbKMMMU
AokymeHTamu — c. HoBobaxmyTiBka BaxmyTcbkoro noiTy KaTtepuHocnascbkoi ry6. (puc. 1). B yacTuHi
AxXepen Miclue HapomKeHHs nojaTb sK «BBegeHcbke BbaxmyTcbkoro noBiTy XapkiBCbkoi ry6.»
(Hanpuknag: bopeiiko, 2001; Wakyna, CipeHko, 2007), sike TyT )Xe CUHOHIMi3ytoTb 3 HoBoGaxmyTiBKOO
AcuHoBaTtcbkoro p-Hy JoHeubkoi 06n. (bopeiko, 2001).

MpoTte «BBepeHcbknx» € pekinbka. 3okpema, «BBepeHcbke» € (3 1930 p. sk BeepgeHka) y
YyryiBcbkomy parioHi XapkiBwimHn (1520 ocib), a B onuci baxmyTcbkoro nosiTy BkasaHo (Bikineais), wo
6ins HoBoGaxmyTiBKkM, cena Ha 236 rocnog, 6yno naHcbke ceno BigeHcbke Ha 12 rocnog. HanesHo,
LepKBa i 3anvMc Npo HapomxeHHs manu 6yt y GinbliomMy ceni, Ake N 3anucanu SK Miclie HapOmKEHHS
Bopuca. MoxHa npunyctuTy, Wwo ue BigeHcbke i onucanwn gani xytip Mopu-Morunu («"opemorunose») —
CycCigHi xyTopu abo 1 NOro CUHOHIMMN.

Huska daktiB nigkasye, wo Mopu-Morvnu ta BigeHcbke Oynu MisHiWMMK ocepefkamn MeLLKaHHS
poavHu BanbxiB. Mo-neple, 3 4OKyMeHTIB i nybnikauin BigomMo, wo Banbxu 6ynun asopsaHamu, i 6aTbko
Bopuca 6y gomoenacHukom (Lakyna, CipeHko, 2007), To6To mMaB ©6u OyTn MicTssHuHoM. [lo-gpyre,
pOAMHA TaKoX BKasye Ha Te, Wwo bopuc pic He B ceni, a B Xapkosi (O.IpuiieHko, ocob. nosig.). Te came
3Haxo4uMmo i B Moro cnoragax y ctaTTi Npo 3MiHM payHu NTaxiB yHiBEpCUTETCLKOro cagy B Xapkosi, Ae
nogaHo padi 3a 1892, 1912 ta 1928 poku (1892 p. nomy 6yno 16 pokie, a y 1896 p. BiH BXxe OyB
cTyaeHTom XY) i 3a3Ha4eHo, WO «s 3Hato uen napk gobpux 40 pokie. Ha mMoix o4ax 3 TMMOBOro CTaporo
nicy, e s 6iraB Xnon4YMKoM 3 CiTKOK 3a MeTernmkaMmu, Moro nepetBopus Hebixk4unk npodecop A.KpacHoB y
AeHapornoriyHui napk...» (Banbx, 19316; c. 46—47).

3a yHiBepcuTETCbKMM peecTpoMm, Banbx MaB ABOpPSAHCbKE MNOXOAXEHHsi, OyB npaBoOCNaBHUM,
3akiHumB lMaBnorpaacbKy rimHasito (ame. puc. 1). Yomy came MaBnorpagcbky, SKWO AUTUHCTBO MPOWLLO
B XapkoBi, He AcHo. Bigomo Takox, Wo HaByaHHO Bopuca Barnbxa gonomaras BijoMuUI MeueHaT Ta
onikyH yuboBux 3aknagis baxmyTta i ronosa micbkoi Oymun Bacunb MNepwwuH (TatapuHoB Ta iH., 2013).
Yomy ponomaraB — 3aragka: MoxnvBo, 6atbkn Banbxa paHo niwnu 3 xutTa. B cratti O.llakynu Ta
B.CipeHka (2007) yTouHeHo, Wo KopiHHA BanbxiB mMayTh Big icnaHus Banbexo, sikoro 3anpocunu Ao
Pociricbkol iMnepil y neTpiBcbki Yacu sk MancTpa dopTtudikauinHnx cnopyg. lNpote y pogosogi Banbxis,
SKUA BKMoYae 174 nepcoHu, nogibHoro Hemae. Y 3BoA4i NOTOMCTBEHMX ABOpsAH OnekcaHapiBCbKOro
nosiTy 3a 1857 p. (KoyepriH, 2010) 3Haunnucs «cnagkoemui noMepnux mainopa IBaHa Ta OpY>XUHU HMOro
KatepuHn Banbx» 3 npumiTkoto «B OnekcaHgpiBcbkoMy MOBITi He XMBYTb». Bigomo, wo 6aTteka Bopuca
Banbxa 3Banu Ceprin IBaHOBMY, TOGTO «Mmaviop IBaH» 3 OnekcaHOpiBCbKOro MoBiTy Moxe OyTu aigom
Haworo repos. 3a pogoBogom Banbxi, 6aTbkamu Cepris Banbxa 6ynu loranH IrHaTin Matsin Banbx
(1792-1852) ta KatepuHa OnekciiBHa KonomHuHa (6e3 poki, nuile iMeHa v npissuwia), Tob6to Ti cami
IBaH Ta KatepwuHa. |, omxe, Bce cxoguTbcs: loraHH Banbx B pogoBogi BanbxiB HaneBHO i € Manopom
IBaHOM Banbxom y 3BoAi ABOPSH.

Binomo Takox (Wakyna, CipeHko, 2007; xo4a HacnpasAi 30BCIM He 3p03yMino, 3Bigku), WO MaTtu
Bopuca, Mapis OnekcaHgpiBHa Banbx, goknagana 3ycunb o BUMOOpPY CMHOM MeguyHoro daxy (He
BiICbKOBOro, nonynsipHoro cepen ABopsH). 1896 poky (To6To y Biui 20 pokiB) Banbx BcTynvMB [0
IMnepaTopcbKoro XapkiBCbKOro yHiBepcUTETy Ha MeaudHuiA dakynbTeT (ams. puc. 1). 3a Bikinegieto (6e3
nocunaHb), «cneuianisyBaesca no kKadegpax 300Mnorii Ta MeauumHn» (Lo Cynepevrniveo), 3a iHWuMu
oxepenamu (LWakyna, CipeHko, 2007) — 6yB Meaukom (Lo akT), ane npu BCTyni 4O YHIBEPCUTETY «MaB
cneuianbHy pekoMeHaauilo 3 riMHasii Npo Haxun A0 NPUPOAO3HaBCTBa», i «AEKaH NPUPOOHUYOro
dakynbTeTy npogecop |.bpaHaT L03BONMB MOMY GE3KOLLITOBHO CryxaTu feKLUii NpUpoaHUY0-iCTOPUYHOIO
BigAiNeHHs gisnko-matemaTnyHoro dakynbTeTy» (ibid., c. 4).

Mig yac HaB4YaHHs GpaB aKTMBHY Y4acTb Yy Pi3HOMAHITHUX AOCMIAHULBLKMX NPOEKTax, i Bxe nicns
1 kypcy onyGnikyBaB CBOI MepLly HayKOBY Mpaui 3 mMaTtepianamu CBOiX OOCNigKeHb LO-YHIBEPCUTET-
cbkoro 4vacy — «Martepianu 3 opHiTonorii KatepuHocnaBscbkoi rybepHii. CnoctepexerHHa 1892-1897
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poky», BuaaHy B 34 Tomi «Tpyais ToBapuctBa AoCRiAHUKIB NpUpoan XapKiBCbKOro YHiBEpCUTETY» 3a
1899 p. Y BCTYyMi 3a3Ha4yeHo, WO «CMUCOK € NiJCYMKOM MOIX LUECTUPIYHUX CNOCTEPEXeHb Han nTaxamu
KatepuHocnaBcbkoi rybepHii. FonoBHMM TepeHoM ix OyB ana meHe [MaBnorpagcbkuin nosiT» (Banbx,
1899: c.3). 3raganun y 3aronoBky nepiog 1892-1897 pp. — ue Yac HaByaHHA y [NaBnorpaachkil riMHaasii,
npo sIky € MoBa B 000X YHiBepcuTeTCbkux gosigkax (puc. 1). 1892 p. bopucy 6yno 16 pokis, a oo
yHiBepcuTeTy BiH BcTynuB 1896 p. To6TO, MoBa Wae MpPO CMNOCTEPEXEHHA B 4Yac WOr0 HaBYaHHSA Yy
MaBnorpagi Ta B nepwuni pik HaB4YaHHSA B yHiBepcuTeTi. lNMocunatoumcb Ha wo cratmio, M.ComoB 15
TpaBHsa 1898 p. Hanucas go ToBapucTBa gocnigHukis npupoau npu IXY npeacrtaesneHHs Ha Bopuca
Banbxa «y cniBpobiTHUKM ToBapucTBay (Konito oTpumaHo Big M.baHika Ta T.ATemacoBoi).

MMig Yac HaB4YaHHS B yHiBepcuTeTi, sk ctBepmxytoTh O.lakyna ta B.CipeHko (2007, c. 4), bopuc
Banbx BigMOBMBCS Big MeAWNYHOI kap’epy (O AMBHO, AMB. NiONUC A0 pUC. 2 NPO CKNafaHHsl 8UryCKHUX
icnumie 3 MeduyuHU i TEKCT Aani Nnpo noro poboTy nikapem), OCKiNbKU MpisiB NpO pobOTYy B 30050rM4YHOMY
My3ei i B pO3BUTOK Li€i Mpii 6paB y My3ei XapKiBCbKOro YHiBEpPCUTETY YPOKM 3 My3eWHOi cripaBu i
TakcuagepMii y 1horo cniBpobiTHMKiB — npody. O.Hikonbcbkoro Ta moro y4HiB, nabopaHTta l.Mappoa Ta
npenapaTtopa A.MaHxoca.

Y Ti yacu B yHiBepcuTeTI (NpUHaMHI Ha MeanyHoMy dakynbTeTi IXY) HaBYaHHS TpuBano 5 pokis,
TO6TO, paxytoum Big 1896/97 HaBYanbHOro poky (puc. 1a), MsaTuiA Kypc BiH MaB 3akiHYMTWM HaBecHi 1901
poky. NpoTte 3anuc B peectpi ctyaeHTiB IXY 3a 1901/02 H.p. (aHanoriyHuMin Oo nogaHoro Ha puc. 1a)
cBigunTh, Wo bopuc Banbx B TOM pik HaB4aBcsa Ha 9 cemecTpi. To6TO Mano micle BiacTaBaHHsa Ha 1 pik,
Lo MOXe OyTn NOB’SI3aHO 3 BUTPATOI OLHOM0 POKY Ha HaBYaHHSA MPUPOOHWMYMM crneuianbHOCTAM (Npo Lo
€ MOBa BMULLE).

Big yHiBepcuTeTy A0 yHiBepcUTteTy

Micna 3akiHYeHHs HaB4YaHHS B YHiBepcuTeTi Banbx nilwoB No MeauydHin cnewjanisadii, cTaxysaBcs
M npautoBaB B pi3HMX MiCLSX, 30KpeMa N 3akopAoHoM, wo onucaHo B orngagi O.lakynu ta B.CipeHka
(2007). MNpoTte icTopia gewo cknagHiwa, npo wo posnosina Onimniaga MpuwieHko — oHyka Bopuca
Banbxa ctapLuoro.

Puc. 2. flaBHi ¢hoTo 3 poagnHHOro anb6omy BanbxiB

lMepwe ¢pomo ideHmucpikosaHo sk chomo b.Baribxa 3a pucamu obnuyysi U cmusniem nanbmo «8i0Kpumud Xuiemsy,
nowupeHum y 1880-1890 pp. (Victorian..., 2018 ma iH.), mobmo 4Yacy Hae4aHHs bopuca Barnbxa y eivMHa3sii. Opyze
gomo 6e3 damu, npome ckasaHo, WO omo 3 OOHOKYPCHUKaMU (3 YMOYHEHHSIM MPO HasieHicmb Ha ¢homo
cmydexmig Il i V kypcy), mobmo 1897 p. Tpeme cbomo mae nidnuc «3HiMkysascsi 24.1V.913 [903?] 8 npomixKy mix
ek3ameHamu 3 eicmoriozii ma namonoeiyHoi aHamowmii. bopuc C.Banbx». (Hanuc «913» mae nocurneHy 3080€Hy
pucky, nodibHy 0o «0», Haye sunpasseHHs 3 «903» (8 cimeliHoMy apxigi pomo 3anucaHo 3 damoro «1913», mobmo
Banbxy mae 6ymu 37 p.).

BicHuk XapkiBcbKoro HauioHanbHoro yHiBepcuteTy imeHi B. H. Kapasina
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Micna yHiBepcuTeTy (6nmabko 1902 abo 1903 p.) bopuc Banbx npuixas ao baxmyta, ge otpumas
poboTy B nikapHi. Tam BiH No3HanmoMuMBCS 3i CBOE KyanHow Onimniagoto Banbx, Wo ckopo cTana roro
ApyxuHoto? (imosipHo 1903 p., neplua AuTMHa Hapoaunacsa HasecHi 1904 p.). 3a sepcieto Onimniagu
puweHko (ocob. noeig.), Onimniaga Banbx 6yna pogom 3 MapiynonbLumin («cenuwe gecb 6ina Kpusoi
Kocu») i po BaxmyTa npuvixana Ha HaB4aHHA. BigomocTti 3 icTopuyHoi niTepatypu cBigyaTtb, LWO
Onimniaga Banbx y 1890-1891 pp. 6yna y4yenuueto OnekcaHAPIBCbKOrO y4qunviia B TOMY CaMoMy
BaxwmyTi: «Cepen uux pgisyatok 6yna i Onimniaga Banbx, flka MOTIM CTaHe BYMTENbKOK riMHasii
iMm. Benukoi  kHarmHi Mapii lMaeniBun» (TatapuHoB, TyTtoBa, 2008). ToGTo, nonpu HEBIOMi MOKK
MapiynonbCbKi «KOPiHHAY (ONUTYBaHHS He godanu acHocTi), OniMniaga Bunnacsa B baxmyri.

OHykmn Bbopuca Banbxa Takox nosigomunu, wo Banbx nicns ogpyxeHhus (Mixx 1902 ta 1904 pp.)
oTpMmaB «3aranoM HenoraHe npuaaHe» (O.puweHko, ocob. nosig.), 3a ske Ha noyatky 1900-x
NpVKyNuB OBi 0EeCATUHM 3eMIi, a 3rogoM (MMOBIPHO, Micns Apyroro HaBvaHHa y 1911-1913 pp.) — we ABi
OECATVMHN, Ha SIKMX 3aknaB BiJOMUIA Ha Bcto okpyry «Banbxosuii cag» (O.IpuwieHko, ocob. nosig.). TyT
NpsiMo Bif, cagubu Mwnu gornsaHyTi anei 3 gekopaTMBHUMN OepeBaMi i Kyliamu, 3okpema Gy3koBa anes,
no fAKin Be4opamu 4acTo MporyroBanacs XyTopsiHcbka MonoAb, Lo AoTenep 3ragyoTb B poavHi Banbxis.
Mpote TyT Banbxu, cyasayn 3 yCbOro, XWnu nviie 3rooM, a Mosiofe Nogpyxoks XuUro B iHLLOMY MiCLi.

ABTOpCbKi pO3BiKM NMOKa3yoTb, Y Lier Yac Banbx MewwkaB Ha cagubi y Apy»XuHM Ta il poaAnHU — Ha
xyTopi CKy4He, LL{O B palioHi 3ani3HMYHOI cTaHLUii >KenaHHa. Ha kopucTb Lboro ceigyate Tpy doaktu: 1) Big
OHykiB Banbxa Bigomo, wo Onimniaga Banbx 6yna 3 6aratoi nomiwmupkoi poamHu (O.IpuwieHko, ocob.
nosig.); 2) € BigOMOCTi Npo nomiwukie BanbxiB Ha JoHeuvuuHi: «Mix InniHkoto i CennaiBkoto, B 27 BepcTax
Bif cTaHuii XXenaHHa, Ha 3emnax nomiwukis A. i €.Banbx®... y 1907 p. 3acHoBaHO pyaHuK» (Benuubkui,
2017); 3) B nucti bopuca Banbxa 12.03.1905 p. go rybepHatopa 3 npuBogy 3ansiaHOBaHOI ekcneauii
CTOITb agpeca «xyT. CkyuHbin, cT. XKenaHHas EkatepuHocnaBckon x.4.». To6To BuxoauTth, Wo Banbxwm
xunn Ha xyT. CkydHe. Lle niatBepaouna i gosigka npo HapomkeHHs HaTanii Banbx, neplioi guTuHu
Bopuca, BusiBneHa B poAMHHOMY apxiBi, konu usa ctaTts Oyna HanucaHa. Came TyT y Bopuca Ta
Onimniagn Hapoaunucs Bei Tpoe ix aiTen — cnovatky Hartania (1904) ta Ceprini (1905), a 3arogom i Irop
(~1908).

(Yv npautoBaB BiH B Ti Yyacu, Npoxuearoun 3 cim’eto B CKyuHOMy? He BMKMIOYEHO, LLO BiH 134MB Ha
npauto go baxmyTa WOTWXHSA, AKWo OyB WTaTHMM Nikapem baxmyTcbkoi nikapHi; NpoTe, BiH Mir Xutn i 3
poAvHHUX npubyTkiB. BaxmyTcbka kBapTMpa Ha 3 KiMHaATW 3a agpecoto «Byn. JleHiHcbka 16, kB. 29»
oTpumaHa 3a poboTy MeaukoMm Bifg Bnagm B mexax 1920—1931 pokis. Bigomo, wo 1931 poky (19327?) go
uboro 6atbkoBoro 6yauHKy cuH Ceprii NpMBOAMB CBOKO HapedeHy [Nenareto No3HakomMuTy i 3 6aTbKOM;
XapakTtepHa getarnb — 3a 0bigHiM cTornom 0yno ABa BiNbHUX CTiNbLj, HA sIKi 3@ KOMAHAOK MPUALLIN A Cinu
ABa Banbxosux noviHTepwm).

Te, wo Bopucy gonomaraB yuntucsa (B rimHasii?) meueHat Bacunb lNMepwuH (TatapyHoB Ta iH.,
2013), a noTim Bopuc 1B y Npuimax (Npu TaTosi-0OMOBNACHUKY B Xapkosi)?, 403BOMNsAE NpUNyCcTUTH, LLO
Banbx paHo 3anuwmnecs 6e3 6aTbKiBCLKOI OMiKM, @ TOMY 1 MILIOB Y NpuiMn Ha XyTip CkydHe i 3arogom cam
3apobus xuTtno y baxmyTi. LWLlogo reorpacpii 1 NOricTMkK, AKi NOSICHIOTbL TE, YOMY BiH HaB4YaBCsl ax B
Maenorpagi, a noTiM npautoBas y baxmyTi: Big c1. KenaHnHa pgo lNasnorpaga, Kyan B TOW Yac npoknanm
3anisHu4Hy konito® i ae Bopuc BuMBCA B riMHasii, 3anisHuuero 143 km, a go baxvyTa, Ae BiH npauosas

2 OHyky Haseanu «Onimniagoo» B namM'sTe Npo ApyXuHy Bopuca Banbxa. OpyxuHy Banbxa 3ragaHo Yy KHWSI
«ETHiuHa icTopis BaxmyTtcbkoro kpato» (TatapuHoB, Tytosa, 2008): y BonogvMupiBCbKOMYy YOMOBIMOMY YUMMULL
(BigkpuTe 1888 p.) «npautoBana NoMiYHMKOM HiMkeHs OniMmniaga Banbx»; Micuesi ii 3Hanm Sk «knacHy gamy»; WOoAo
«HIMKeHi» — cxema pogoBOAy Nokasye nepeBadkaHHs HiMeubkux iMeH (Hanp., aia bopuca — loranH IrHatin MaTsin
Banbx, a ctapwwuii 6pat giga — Kapn loraHH Banbx). Npote cebe camoro bopuc HasvBaB BUKIIOYHO YKpaiHLeMm
(O.I'puweHko, ocob. nosia.), Ak i horo oHyk bopuc.

3 «A. Ta €.» — moBa npo Onekcia Ta KatepuHy Banbx (M.Benvubkuid, oco6. nosid., 3a gaHumu C.JlykoBeHka).
Bigomo (ibid.), wo cepea HeByrinbHMX NignpveMcTB Buginsanaca «AcHobpofcbka rypanbHa Ne8» (3acHoBaHa 1903
p.), Ha fkin Bupobnanu 30 Tuc. Bigep ankoronio i Aka Hanexana Onekcito Ta KatepuHi Banbxam Ta aHHi JleBULbKin.
Ceno AcHobpogiBka — Lie cxigHa rinka Toro camoro BOAOCXOBMLLA Y BepxiB'six BoBYOi, Ha skoMy y MiBHiYHIA MOro
YacTuHI po3TalloBaHum xyTip CkyyHe.

4 O6upBa dhaktn (npo gonomory MeplumHa i TaTa-AOMOBMNAcHWKa B XapkoBi) He € OAHO3HAYHVWMM | BMMararTb
nepeBipKu.

5 CraHuis XKenaHHa i cama KaTepuHuHcbka 3ani3Huus 30ypoBaHi y 1883-1884 pp., sikpas nepeq LUKONSIPCTBOM
Bopwuca Banbxa (BiH 1876 p.H., To6TO oMy Byno 7—8 pokis), TOMy BMbip Micus HaBYaHHs1 6yB HEBMNAAKOBUM.
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npvHanmMHi 3 1908 poky (e nuct 1908 p. 3 agpecoto «baxmyT»), — 89 km. Cam xyTip Cky4He (HuHi 14 0cib)
posTawoBaHumn y 20 KM Ha na.-cx. Big ctaHuil XKenaHHa, Ha piyuj Bouin.

Moro npopoexysanu LikaButu ntaxu. Y ciuHi 1911 p. BiH 3akiHuye pobOTy Haj HOBMM OFMSAOM
ntaxis KatepuHocnasLumHu (y cTaTTi BKasaHo, Lo ii 3akiHieHo B BaxmyTi y ciuHi 1911 p.: Banbx, 1911).
Toro x poky Bbopuc Banbx Bapyre BCTynae 0O XapKiBCbKOrO YHiBepcuTeTy, i 3HOBY Ha MeaudHui
dakyneTeT (puc. 16). HaB4yaeTbca Tam cTauioHapHO, MpUKOKAYM OO pigHi Ha BUXigHI (3a cnoragamu
cvHa Cepria — «cBapuTK fiTeln, AKWO BOHM noraHo nosogunucsa»: O.puwieHko, ocob. nosia.). dakTt
OPYroi OCBiTY paHille nogaBanu sk «megunyHe ctaxysaHHa 1910-1912 pp.» (Bopenko, 2001), ane Tenep
SICHO, WO ue OyB yHiBEPCMTET 3 MOBHOLHHMM HaBYaHHSM, Y CTaTyCi BiflbHOro criyxaya (MMOBIpPHO, TOMY
wo apyra ocsita) i 3 1911 p. BunyckHi ek3ameHn Biabynucsa y KiHUi kBiTHA 1913 p. (amB. mignuc go
puc. 2), To6To Apyra ocBiTa TpMBana gBa HaB4anbHi poku, 1911/12 Ta 1912/13.

BaxmyT Ta AanbHi BigpaaxeHHs 1913-1920 pp.

Oppa3sy nicnsa yHiBepcuteTy (K cnigye 3 xpoHonorin) bopuc Banbx npautoBaB y BaxmyTcbkin
cTaHuii 3axmcty pocnuH (CTA3P), npo wo cBig4MTb MOro KanitanbHa TepionoriyHa ctatTa B bioneTeHi
CTA3P 3a 1914 p. — «[Jo nuTaHHs Mpo O4iKyBaHy MOLIECTb MULUEN i 3axoAu LWOAO iX 3HULLEHHS (3
Tabnuueto gns Bu3HadeHHs BugiB)» (Banbx, 1914). Cnigom novanuca maHgpu Ta nepeisgu, wo 6yno
NOXUTTEBOI ocobnueicTio Banbxa.

Bin camoro noyatky 1915 p. (a, MOXnu1BO, 1 3 oceHi 1914)8 siH npawtoBas B Kapenii, e nposoaue
MEeTEeOCNOCTEPEXEHHS | 30MpaB Komnekuii ccaBuiB i nTaxis; 3BigTn OyB npmBeseHui i Tn Mus musculus
borealis, 3gobytnit Hum B YxTi 5.01.1915 (BaropogHtok, 2002). Ha kaHikynax (o4eBMOHO, WO BRIiTKY
1915 p.) po Hboro npuikmxkana gpyxuvHa 3 gitbmu (O.MpuweHko, ocob. nosig.). Y baxmyTti BoHa
Buntentosana: Onimniagy Banbx y cnoragax 3a 1915 p. 3ragyioTe sk BUMTENbKy Bonogmmupcbkoro
yunnuuwa (TatapuHos, Tytoea, 2008: c. 117), y rybepHcbkoMy agpec-kaneHgapi 3a 1915 p. — sk «knacHy
Harnsgaqky» y «baxmyTcbkiit 1-n xkiHouin rimHasii imeHi Ti IMnepatopcbkoi BucokocTi Benukoi KHsrmHi
Mapii MaBniBHW» (EkaTepuHocnasckint..., 1915: ¢.326).

Puc. 3. Bopuc Banbx Ta noro gitu:

a (nisopyd4) — bopuc Banbx y nepiod nepwozo Oanekozo egidpsidxeHHs1 0o byxapu; ¢gphomoepacpito 3pobrieHo,
HauimosipHiwe, 1918 p. y Typkmericmani (O. puweHko, ocob. nosid.; gpomo y baxmymcbKoMy Kpae3Hag4omy my3el,
Korito ompumaHo 3a cripusiHHs |.KopHaybkoe2o);

6 (npasopyuy) — Oimu Bbopuca Banbxa: Hamanis (1904 p. H.), Cepeaiti (1905), leop (6n1. 1908); ¢pomo nicriss cmepmi
mamu, 6n. 1918 p.; 3 apxigy Banbxie 3a crnipusiHHsi C.Banbxa (morn.). B yeHmpi— Cepeili Banbx (Hap. 26.11.1905),
skul, sk i bambKo, cmae 300/1020M, makcudepmicmom ma enidemionnozom. B pykax Cepeisi, (imogipHo, eepbapHa
nanka. bins dimel — notiHmep (Banbxu 3asx0u mpumarnu roltiHmepig: O.puwjeHko, ocob. noeid.). Obudsea ¢pomo
3pobrieHo 8 0OHOMY Micuj, MPo wo ceid4ames 0emarii 0300651eHHS pamu rno3ady mooded.

6 Mo-nepwe, Mwna CeitoBa BiiHa 1914—1918 pokie, no-gpyre, BUIXaTn Ha nNiBHIY peanbHo 6yno nuwwe 3 oceHi (60
B3UMKY, HaMeBHO, HIXTO By Taky Jopory He 340MaB).
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Toro x 1915 p. Bopuca Banbxa 3ragaHo sk npakTukytodoro rikaps B ¢. Komap KomapiBcbkoro
noBiTy Mapiynonbcbkoro okpyrv (HUHi Lue BenukoHoBoceniBcbkuin panoH) (EkatepuHocnasckin..., 1915:
€.388). lNpunyckaemo, wo Banbx BnawTyBaB TYT HOBUW OPHITOMOMYHUIA CTalioHap ANsi NPOAOBXEHHS
pocnigxeHb ntaxie KatepuHocnaswmHu. Li micus iomy Oynn 6nuabkumu: c. Komap poatawloBaHe Ha
p. Mokpi Anu (niBa nputoka Bos4yoi), Mix NaBnorpagom, Ae BiH BYMBCS B riMHa3ii Ta pobUB CBOIO nepLuy
HaykoBy npauto, Ta xyT. CKy4yHe (BepxiB'a BoBuoi), Ae BiH XuB i3 cim’eto Ha noyaTtky 1900-x. Y cnoragax
O. CkabiveBcbkoro, noro 6axmMyTCbKOro lOHHaTa, 3asHayeHo, wo b.Banbx, nepebysatoum TyT, Becb
BINbHMI 4Yac npucBsdyBaB AochnigpkeHHam nrtaxiB (nuctn O.CkabGivyeBcbkoro 3a 1982 p. B apxiBi
Mapiynonbcbkoro kpaesHaB4yoro myseto, 3a: Lakyna, CipeHko, 2007). B uen 4ac BiH npautoBaB Hazj
TEMOIO LLKOLAOYMHHOCTI dhayHK, Npo wo 6ynv obnasi Moro HaykoBi CTaTTi TOro Yacy: Npo LUKOAWMYMHHICTb
nTaxis B cagax (Banbx, 1913) Ta Muwavi nowecTi 1 3axoau 3 ix obmexeHHs (Banbx, 1914).

3a nosigomneHHsam OniMmniagu-oHykn, Bopuc Banbx He pa3 BUiXOKaB sK enigemMionor Ha TpuBanun
yac (0o poky) B AanbHi kpai — go byxapw, Apxapii, TypkmeHictaHy, AsepbariopxaHy, Kapenii. B Taki
MaHnapw BiH i3aumB i3 ciMeto (O.IpuwieHKo, ocob. noeig.), 3 HUM Yacto bynu woro aitv (puc. 3). MNepwoto
TpuBanol noisgkol crana mobinizauis 1917 p. o byxapu, oe BiH npauloBaB K enigemiornor, npoTe
CKOpPO MOBEpHyBCH 3BiATW 4epes3 noyatok Tam cmyTtu, ane 1918 p. BiH 3HOBY OyB y TypkecTaHi. Tam
Tpanunacs 6iga: B Byxapi’ nomepnu Big Tudy apyxuHa (1917) i MeHwuid cuH (1918), nicna Yoro Bopuc 3
ABOMa AiTbMK noBepTaeTbes Ao baxmyTa.

Bci noganbwi ganbHi Noisgku ctanyM HEMOXMBUMK, a HOBi MoOini3auii (TO 4YepBOHMMM, TO
OEHIKIHUAMKW) 3aBepLuyBanucs 0e3epTUpCTBOM i MoBepHeHHAM Ao giten (O.MpuweHko, ocob. nosia.). Ha
BiOMiHY BiZ Lji€i OHYKOBOI BepCii € Takox Bepcisi, Wwo bopuc Banbx 6yB mobinisoBaHui oo YepBoHoi apmii
B poni ctapworo cenbalepa i nepebysas y Takomy ctatyci go 1921 p. (LWakyna, CipeHko, 2007), i Tomy
nvwe 3 1921 p. mir 3anmaTncsa baxmyTcbkum My3eem Ta npauioBatv Ha BaxmyTcbkin CTA3P (3aBigyBaB
Heto npoTarom 1921-1937 pp.). MImoBipHo, aitam Bopuca Banbxa 6pakysano 6aTbkiBcbkoi oniku. Bigomo,
wo 6nm3bko 1920 p. Ceprin Banbx, manbyTHin 300n0r, yTik 3 AOMY W MpautoBaB Ha waxTi y MukuTiBLi
(srogom «waxTa imeHi PymsiHueBay, Teputopist M. FopniBka), a 3rogom i caHiTapom Ha cT. MukuTiBKa, Npo
wo ceiguntb dotorpadis B pobi caHiTapa, nepegaHa Ao baxmyTcbKoro Myseto, Ha Sk BiH BUrMsiLae
pokiB Ha 16, To6To hoTo ~1921 p. (I.KopHaubkun, 3anucu 3i cnie O.[puweHko). MNMpasgonogdibHo, wo
NMOBEPHEHHS CMHa JOAO0MY i NoBepHEHHS 6aTbka 3 Bilcbka (1921) 6ynv ogHOYaCHUMM NOZIAMW.

BaxmyTtcbka npocsita i my3sen (1921-1927)

Bocenn 1920 p. (25.11.20) baxmyT cTaB LeHTpoM [doHeubkoi ryGepHii, i B micTi 6yno cTBopeHo
ryGepHCbKI BUMTENbCLKI Kypcu, siKi 3roqoM (3a Tpu poku) nepeixanu Ao M. JlyraHcbke®, crtaswiy sroaom
OoHeubkum IHO® i BpewwTi JlyraHcbkuMm yHiBepcuTeToM (BaxmyTCbKuii BiaAinok crae yacTuHoto Cros’siH-
CbKOTO BYMTENbCHKOIO iHCTUTYTY). Y cTapToBWi GaxmMyTchbkui nepioa uiei ictopii (Knumos, 2010)1° Bopuc
Banbx 6yB no cyTi E4MHMM NPUPOAHUYHMKOM, SKUA MIr BUKNagaTy y Lpomy Buwi (3aropogHiok, 2013a).
MpunyLweHHsa Npo BUKNadaHHA npupogo3HaByunx aucumnniH b.Banbxom 6a3yeTbca Ha Kinbkox dhakTax:
BiH MaB BignoBigHy OCBITY, BiH OyB AMPEKTOPOM My3el0, KyAM MOIMM NPUXOAWUTU Ha 3aHATTA cryxaui
KypciB, BiH MaB 3HayHWA [OCBI4 Yy BUIOTOBMEHHI HAOYHMX MOCIOHWKIB; iCHYIOTb i MpsAMI 3ragku Mpo
BunTentoBaHHs (MpuHb, 2012).

Banbx, mMpitouu e 3 yHIBEpCUTETCbKUX YaciB Npo poboTy B My3ei, 3aX0MNMBCSH iAeEI0 My3€el0 i Y CiuHi
1922 p. BUCTyNMB 3 JOMOBIOAI MPO CTaH My3€elHOl, BUCTaBKOBOI Ta €KCKYPCiHOI cnpaBu Ha [JoHbaci Ha
Mepwin rybepHCbKin koHepeHLUii NoniTocBiTHIX opraHiB [OoHbacy, wo npovwna B M. BaxmyTti 11-15
ciyHa 1922 p. i goknagHo onucaHa W npoaHanisoBaHa ictopukamu (MpuHb, 2012). KoHdepeHuis
npunHANa BiANOBIAHWI NYHKT pes3onouii, B sikoMy Oyno Bu3Ha4YeHO MOTpeby «CTBOPEHHS MiCLIeBOro
Kpae3HaB4oro My3seto sik OKPeMOro 3akrnagy KyrnbTypw. ... ApTEMIBCbKUIA OKPYXHUIA My3en iMeHi ToBapuLia
ApTema noyaB Aisat B rpyaHi 1923 poky 3 Haroau BigkpuTTa nam’siTHuMka ToB. Aptemy.» (ibid.). My3sen
6a3yBaBcsa B HapogHomy OyauHky.

Byno 6u HenpaBunbHO gymaTy, Wo baxmyTcbkunii My3en, 3 SiKMM 4acTo NOB’A3yl0Tb 3reT Banbxa,
no4aBcs 3 iMeHi Lboro gocnigHuka. Banbx npu 6inbliosBukax ovonme «My3eliHO-BUCTaBKOBO-EKCKYPCilHY

7 3a iHWMMK JaHumu, Le ctanocs B JleHkopaHi (LWakyna, CipeHko, 2007), npoTe My JOBIpSEMOCS BEPCIi OHYKM.

8 MicTo JlyraHcbke «BCcTUrNO NobyTu» LeHTpom [oHelbkoi rybepHii nepea Tum, 3 4.01.1920 go 25.11.1920.

9 CtocoBHO «[JoHelpbkuit IHO»: Taka Ha3Ba — 3 13.02.1924, go Toro sk «|IHO B M. JlyraHcbke».

103 npaui A.Knumoea (2010) Bigomo, wo «Y nuctonagi 1920 p. ryGepHcbki ycTaHOBU NepeBefieHo Ao BaxmyTan»
(c.44), a Takox Te, Wo i Hagani, y 1923 p. «npowwwnu Biabipkosi komicii B JlyraHceky ma Baxmymi» (c.219).
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cekuito [JoHeLpkoi rybepHCbKOi MOMITOCBITUY, | came 3aBAskn Moro TypboTam Mysen nicna TpyBaroro
3aHenagy Oyno BigHoBreHo (MpuHb, 2012). MNpoTe ue OyB TifNlbKA PUBOK, XO4 i BaXMMBWIA, B icTOpIl
BaxmyTcbkoro mysero i My3enHoi cnpasu Ta Npupogo3HaBcTBa Ha [loHbaci B uinomy. Y ornsagi 30obyTkiB
Inni YacoeHukoBa (TatapuHoB, 2013) MOoXHa 3HaTV AeTani Wwoao icHyBaHHs B BaxmyTi 3eMCbKOro myseto,
SAKNA BUKOHYBaB MOAiIOHI doyHKUiT i OyB NO CyTi TMM CaMMM MPOCBITHULLKAM LEHTPOM, SIKUM 3 TPyAHS
1923 p. ctaB OKpy>XHWI My3el iMeHi ToBapumwia ApTeMa. 3iNWnmcsa BOEAMHO YHiKanbHi ob6cTtaBuHW: baxmyT
CTaB agMiHiCTpaTUBHMM LIEHTPOM PEriOHy, Briaga noTpebyBana po3BuTKy NPOCBiTY | 3aranom 3miH, Banbxa
nepenoBHIOBaB eHTys3ia3M. Taka cnienpaus 3 Bnagoto Aossornana Banbxy, Ha Halwly AyMKY, OQHOYacHO
YHUKHYTU YTUCKIB 3@ MOro ABOPSHCBHKUA CTaTyC i OQHOYACHO 3arMMaTUCs MY3EeMHOK CrpaBolo SK MO CyTi
OBOpsiHCbKO. BpewTi bopuc Banbx i cTaB nepvM AMPEKTOPOM HOBOTO My3eto | NpolyB Ha Ui nocagi
aBa pokn (1923-1925), nokum He 3'9BMBCA HEOOXiOHWA «By3bkui dpaxiBelp» Ha UK cripaBy, i Yy
noganbLuomy npotsirom 1925-1938 pp. myseem kepyBas Inna YacosHikos (TatapuHos, 2013).

Big camoro novaTky B HOBOMY My3ei Oyrno po3ropHyTO MOTY>KHY MPOCBITHULbKY pobOTy: nuwe 3a
nepLmi pik noro podoTtun byno npoumTtaHo 154 nekuii (nepenik okpemux 3 HUX € B ornsgi: MNMpuHe, 2012). B
my3ei b.Banbx npautoBaB o 1937 p. (0MeEBMAHO, Ha rPOMAaAChKMX 3acafax), O4HOYACHO MpaLoyn i Ha
BaxmyTcbkin CTASP. 3a ui pokn Banbx 3ibpaB Garaty 300M0ri4Hy KOMekLito, YacTUHy Skoi nepefas Ao
my3eto (ATemacoBa, Kpuuukui, 1999; goknagHiwe npo Konekuii Banbxa ave. gani). Ha Tolh yac mepexa
CTA3P 0Oyna Hamsigomiumm Mmiclem poboTu 3oo5oriB B GaraTbox BENUKMX MicTax, 30KpeMa W baxmyrTi.
OpHum 3 1ioro nomiTHMX gocnigxeHb B CTA3Pi Toro yacy ctaB aHani3 po3MHOXEHHSI 03MMOI COBKU B
HoHeupkin ry6epHii (Banbx, 1925). CtaHuisa noro rogysana, fasana 3apobiTok, a B KOnekLuii Ta My3en BiH
BKNagaB CBOI pecypcu.

Oyxe ckopo ApTeMiBCbkuiA My3en cTtaB ocepeakoM npocsiT (MpuHb, 2012). Y uen 4yac B UbOMYy
MicCTi (30Kkpema 1 y My3ei) npaLtoBaB BiJoOMUIA kpaesHaBeLb Ta 6ibniorpad ®enip MakcumeHko, 3a y4acTi
sIKOro rotyeanocst BugaHHsa «llpoceita [JoHGacy», 3rogoM nepeBedeHe A0 JlyraHcbka (Ak «PagsHcbka
wkona») i 1931 p. 3akpute (Knumos, 2010). Y upoMmy BuAaHHi MigHIManuCA MUTaHHA My3eWHoi Ta
nam’siTKOOXOPOHHOI poboTu perioHy (MpuHb, 2015a, 6), Oynu B HbOMY 1 Nybnikauii 3 Npupogo3HaBcTBa
(B.BoHaapeHko, ocob. nosig.). Pepip MakcMMeEHKO € aBTOPOM OOHOrO 3 HaWBiZOMILWMX OrMsaaiB
KpaesHaB4oi nitepatypu YkpaiHu (MakcumeHko, 1930), npoTe BaXnuMBO W Te, WO BiH Yy 0axMyTCbKui
nepiog cBoei icTopii (1919-1923 pp.) 3aBigyBaB «LKiNMbHUM My3eeMm 3emcTBa» ([JombGpoBcbka, [aHis,
2008, c.181), akuii i 6yno peopraHizoBaHO y OKPY>XHWUI Kpae3HaBYMN My3€e.

3aranom B 1920-x pokax Ha [oHeuyuuHi BioOyBaBCA MOMITHWM Kpae3HaByYUW NignAoMm i
cchopmyBanucs nNpuHanMHi 4OTUPKU Takux ocepedku (MMOBIpHO, cnoyatky B baxmyTi, a cnigom vy
JlyraHcbKy), O AKMX MOBHO Mipoto gonyyunucsa Banbx Ta iHWi 3oonorun (3aropogHtiok, 2013a Ta iH.).
Takumun 6ynu CouianbHuii my3en [JoHb6acy, HaykoBo-Kpae3HaBuYMiA TypTOK 3 BMBYEHHS CepefHboi Teuil
HoHugs, Haykose ToBapucTteo [oHusa (HTA) ta HaykoBo-gocnigHa kadbeapa npu AIHO. IcHye nnyTaHuHa B
HasBax i cTatycax umx o6’egHaHb; OCTAHHE 3 HMX (SIke HasBanu «HaykoBO-ZocnigHa kKadenpa
HoHbaco3HaBcTBa») Tak i He 6yno cTBopeHo, npote 20 BepecHsa 1926 p. Biabynocs ycTtaHOBYe 3acigaHHs
HaykoBoro ToBapuctea [oH6acy!! (MpuHb, 2013a, 6). Takox Banbx GpaB y4acTb B KiflbKOX HayKOBMX
ekcneguuisx, y T. 4. 1926-1927 p. B ekcneguuii oo CepebpsAHCBHKOro nicHMUTBa, Wo 6inst KpemiHHoI,
opraHi3oBaHoi 3 MeTolo noLyky xoxyni (bopewko, 2001). 3a nigcymkamu uiei ekcneauuii BiH onybnikysas
ctatTio «Xoxynsa B CepebpsiHCbKOMY NiCOBOMY MacuBi ApTeMiBCbKOi Okpyru» (Banbx, 1928).

Y uMx cammx ocepefkax npautoBanu 1 iHWi BiAOMI NPUPOAHUYHUKK, 30kpema n Makc Ltamm
(lWTamm, 1930), skun npuHanmHi 1928 p. (AmoBipHO 1926—1930 pp.) npautoeas y OIHO. Makc WTamm —
BMNYCKHUK XapkiBCcbkoro yHiBepcutety 1916 p. (Atemacosa, 1999), y4acHUK Kpae3HaB4MX ekcrnegudin no
HiHuto, aBTOp HM3KKM NyOnikawii Npo papuTeTHI BUAM — ByXaToro ikaka Ta xoxynto (AsepiH, Wtamm, 1927;
LWTamm, 1930)*2. Y Toi yac y [doHeubkomy IHO aBo B nomibHMX OCBITHIX ycTaHOBax npauoBani i iHLi

11 BoHo x — «HaykoBe ToBapucTBo Ha [JoHeuuunHi» (MpuHb, 20136), | He BUKMOYEHO, WO Le Te caMe, WO i aragaHe
«HaykoBe ToBapucTBo [OHUS», siKe nMMcanocs TakoX sK «HaykoBui KpaesHaB4YuiA rypTOK 3 BMBYEHHS GacemnHy
CepepgHboi Tevii [loHus. JlyraHCbk» (CKaH odoiLiiHOro apkyLia uboro ryptka otpmmano Big O.lMpuHs, ocob. nosig.).

12 lltamm Makc eHpixoBud (1893 p. H.) — ypomkeHeLpb M. |3toM, BUNyckHUK JlyraHcbkol rimHasii (1893) i XapkiBcbkoro
yHiBepcuteTy (1916). ByB KkepiBHukomM 6GionoriyHoi cekuii HaykoBo-kpae3HaB4oro ryptka (3 1923 p.) Ta uneHom
JlyraHcbkoro kpaesHaByoro ToBapuctsea (3 1926 p. abo paniwe). MNpoTtsarom 1923—1927 pp. BuBYaB dayHy HaceriHa
HiHus, 3anmaBcsa KoMnekuioHyBaHHAM xpebeTHuxX (Bigomi 3pasku pub), onpaubOBYBaB MaTepiany 3 XXUBMEHHS NTaxis
Ta ccaBLiB; OCTaHHI HaykoBui dakT — cTaTTa npo xoxynto Ha HiHui (LWtamm, 1930). Penpecosanuii (Borocnosnar
[Tabip pisB 3 15.11.1940]). ABTop npwunyckae, Wwo nicna Tabopis M.lUtamm (abo 1Moro MoBHWMI Teska) NPOXUBAB Y
KaszaxcTaHi (3aropogHtok, 2013a).
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Bigomi 3oomnorm — H.YmHoB (1928) Ta Bonogumwup Tanuupkui. 3a nigcymkamm pobotm HaykoBoro
ToBapucTtea Ha [oHeuunHi 1928 p. B AIHO 6yno BugaHo nepuli «[paui» uboro ToBapuctea (IMpaui...,
1928), B dkux € 1 300MO0MYHMI po3Adin, i nepeniku nybnikauih Ta iMeH 30050riB Ta NPMPOAO3HaBLIB
JlyraHwuHm (3aropogHtok, 2013a).

Bopuc Banbx y 1925-1926 pp. 6yB 3any4yeHun 4o o6rpyHTYBaHHS ifei CTBOPEHHS 3anoBigHUKIB y
Mpunaszor’, i npotarom 1926—-1927 pp. BiH OyB uneHom YKOI — «YKpaiHCbKOrO KOMITETY OXOPOHMU
nam’aToK MPUPOAM», WO 3alMaBCsl NUTaAHHSAMK 3anosigaHHa o6’ekTiB npupoan (Bopenko, 2001).
3okpeMa, 3a Moro yyacti ctanu 3anoBigHumu «binocapaicbka koca» Ta «Kam'siHi Morunu» — ogHi 3
HamBigoMIlLIMX 3anoBigHUX TepuTopii [loHeuyunMHM, WO cTanoca nicnsa Kinbkapa3oBoro BiABigaHHA
B. Banbxom umx micup i cniBnpaui 3 MapiynonbCbkuM KpaesHaBuuM My3eeM. [eTani Luboro HaBedeHo y
ctatTi |.KoBaneHka, 3aBigyBadya Mapiynonbcbkoro Myseto kpaesHascTBa y 1920-x pokax, i BiATBOPEHO B
ornsagi B.bopenka (KosaneHko, 1928; unt. 3a: boperiko, 2001).

«B uux HamaraHHsIX akTMBHO gonomaraB Ham paoktop B.C.Banbx, skui ABidi npuisgMeB Ao
Mapiynons, B/i3gnB 3 HaMu Ha kocy, Wwob obcnigyBaTy i i 3HOBY NOPYLUMTY MUTaHHA NPO 3arnoBiAHWK Ha
binocapaicbekin koci. Konu cnpaBa ctana y Mapiynoni He 3oBciM rapasg, Aoktop Banbx nogas
22 Bepe3sHa 1924 p. OONOBIAHY 3aMMCKy 3 TOK caMoto npono3uuieto Ao [JoHelbkrybBukoHkomy. [...] Nuwe
21 yepBHA 1925 p. MM Manu 3aMory 30praHisyBaTi KOMICito, A0 ckrnagy sikoi Oyno 3aknukaHo 6oTaHika M.
B. KnokoBa, opHiTonora b. C. Banbxa Ta npegctaBHuka Cninku mucnueui. Komicia 21 yepBHS oggigana
Binocapawicbky kocy n Kam’saHi Morunu v pilyde ctBepanna HeobxigHiCTb oprarisadii 3anoBigHWKIB B LIMX
micueBocTsx...» (KoBaneHko, 1928).

OcHoBHMMMK MicusiMu poboTn Bopuca CepriioBnda B Len nepiog cTanu baxmyTcbka Micbka
nikapHa Ta baxmytcbka CTA3P. Tenep ui yctaHoBuM BigoMi sik BaxmyTcbkui TyOamcnaHcep Ta
BaxmyTcbka gocnigHa cTaHuis po3cagHuuTtea. Mpo poboTy B nikapHi MM HE 3HAEMO i3 XXOOHOI Moro
nybnikauii, npoTe poboTa y 3aXMCTi POCINMH BiA3HA4YeHa KiflbkomMa Moro HaykoBumu nybnikauigsmm 1913—
1925 pp. (Banbx, 1913, 1914, 1925). ®oto bopuca Banbxa Toro yacy (1927 p.) npenctaBneHo Ha puc. 4.

Fopu-Morunm (1927-1930)

Y 1927 p. noumHaetbcs 4-piyHun  umkn  (1927-1930) iHTEHCMBHMX AOcCnigXeHb dayHn B
MicuesHaxomkeHHi Fopu-Morunu, siki npoBogmB, CyasynM 3 eTukeTok, He Bb.Banbx, a noro cuH Ceprin.
OCHOBHY yBary B UMX OOCHIIKEHHAX npuaineHo apibHum ccaBuam. Toro 1927 poky Cepriesi 6yno 22
poku, Bopucosi — 51. Ceprinn nocTinHO B Ton 4ac »wuB Ha xytopi (O.lpuiieHko, ocob. nosig.), 6aTbko
(HaviimoBipHiLwe) — B BaxmyTi.

MoTuBM Takoro JocnigkeHHs i 36opy cepiHMX KONEeKUinHMX martepianis He 3po3ymini. Moxnueo,
b6aTtbko rotyBaB Cepris 4O HaB4YaHHSA Ha Oionora i poboTU Tepionorom, HameBHO Makt4M KOHTaKTU 3
XapKiBCbKUMK 300510raMu (3okpema 1 3 O.MuryniHum); iHakwwe Lie cuctemaTuyHe KOMeKUioHyBaHHsI Byno
Ou Tpoxu OMBHMM ONs npocToro doepmepa 4vacie 3racaHHs HEly, ctapTy neplioi n’'aTnpivykm Ta novaTky
MacoBoi konekTusisauiji. BpewTi, onuc bopucom BanbxoM HOBOro BuAay rpusyHiB, Ha3BaHOro Ha 4ecTb
CvHa (auB. gani), Wwo Mormno 6yTu NEBHUM 3a0XOYEHHSIM 40 NofanbLluMX AOCHioKeHb, | Te, LWo BCi 3ibpaHi
TYT KonekuinHi Matepianu Taku onvHunuca y O.MuryniHa (a cnigom i 8 HHIMM, gue. pani), pobutb ue
NPUNYLLLEHHS BUCOKOMMOBIPHUM.

o
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Puc. 4. Bopuc Banbx y 3pinomy BiL,i:

51 pik (Ha ¢pomo € ¢hipmosa nosHayka «1927»). ®omo nepedaHe
asmopam npasHykom bopuca Banbxa, Cepeiem Banbxom
(05.07.2018). AHanoaiyHe ¢homo 3Ha4YHO HUXHYOI SKOCMI 8UKOPUCMaHo
6 oens0i O.llakynu ma B.CipeHka (2007). Came 8 mou pik (1927)
b.Barnbxom onucaHo Hogul eud ccasuis — Mus sergii Valkh.

lpasopyy — nidnucu bopuca Barnbxa 8 0oKymeHmax pi3Ho20 4acy —
6nuspko 1900 p. ma 1908 p., 3 apxigy Xapkiecbko20 moeapucmea
docnidHukig npupodu (3a crnpusiHHA M.baHika ma T.Amemacosoi).
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Bopuc Banbx Ta po3BUTOK 300n0rii 1 My3eonorii Ha cxoai YkpaiHu
Boris Valkh and the development of zoology and museology in the East of Ukraine

Fopu-Morvnun — BTaeMHUYEHa Has3Ba, Npo AKy MOBYUTL |HTepHeT. B Kosaubkux nepekasax 4acto
MOXHa 3YCTpITU 3rafiku nNpo ropu-Morunu B CTemny, Ha SKUX 3HaWLWNW CBi OCTaHHIN NPUTYIOK CnaBHi
repoi. Mormnamum 4yacto Ha3vBaloTb BUCOKI ropbu um kypraHu: Moruna MeyeTtHa, CaByp-Moruna, octpa
Moruna, Kam’'siHi Morunu, Ackonbaosa Moruna Towo. Hepigko nig «Morunamu» B TOMOHIMILi pO3yMitoTb
BracHe Micusa NoxoBaHb, Ha3uBarouuM iX «cenynkpoHimamuy» (TapaHoBa, 2015). Possigka, siky aBTopM
npoBenu cninbHO 3 oHykot bopuca Banbxa — Onimniagoto puweHko, 3aceigyye, wo «opu-Morunuy —
ue i e caguba BanbxiB, siky B Yacu gutnHctBa OniMniagn HasvBanu «YepsoHe [Migrip’say, a 4itn Takox sk
«PakiBka» 2,

3a cnoragammn O.lpuwieHko, cagmba BanbxiB 3Haxogunacs Mk Benvkumu ropbamu i manoro
piykol, TpbOMa HaBKONWLWHIMKM cenamu Oynu borgaHiBka, bepxiBka Ta [puropiBka (oo [puropisku
xoguna niwkn y 1 knac 6nmaeko 1 km). Micue posTtawlyBaHHs xyTopa «[opu-Mormnu» mMoxHa OKpecnutu
Tak, ik mogaHo Ha pwuc. 5.

Ha ogHiv 3 paBHix kapT BaxmyTcbkoro nosity (1915 p.) BpewTi Bganocs BiglwykaTv 1 HaceneHun
nyHkT «[opemorunoska» (aakytoun |.KopHaubkomy), posTalloBaHuWi came B TOMy Micui, Ae 3a
po3paxyHkamu maB Oytu xyTip opu-Morunu (puc. 5, Bpiska). TobTo, TonoHiM «Iopu-Morunu» — ue
BapiaHT Ha3BW, SIKUA aBTOPW BBaxaloTb NpasBunbHUM caMe Yy Bepcii bopuca Banbxa, i Taka HasBa
Bignosigae oporpadiyHMM 0COBNMBOCTSIM MICLEBOCTI HaBKOMO XyTopa Ta MPUUAHATUM Y LUMX Kpasix
Ha3Bam BuCO4YMH ([opa, Moruna), NnpoTe SKMINCb HaneBHO HENOCBAYEHMIN kapTorpad TpaHchopmyBaB
Lier XxapakTepucTUYHWUIA TONOHIM y 6igoBYy Ha3By.

Ha xyTopi 6yno nuwe 19 xat. Nopyy 3 xyTopom («oauH kM B ik BaxmyTta») 6yB cag Ha 4 4ecATUHY
(3rapanui Buwe «BanbxiBcbkuin cag») i BanbxoBa gada. CuH Bopuca — Ceprii — Ha TOW 4ac XuB y
BaxmyTi i HaBiTb pik monpaulBaB y NeaiHCTUTYTI W CTaB WOro CTyAEHTOM, NpoTe OyB «BUYUULLEHUA 5K
areHT Oypxyasii» (ouB. gani), nepeixaB Ha XyTip, A€ N XUB XYTOpPSHMHOM 3 6nm3bko 1923 p. i go
konektusizauil y 1930 p. Ta ogpykeHHs y 1931-1932 p. 3 HacTynHUM nepeizgoM Monofol ciM’i o
Baxmyta. Tob6To He BapTO OuiKyBaTWM MOSABY SAKOICb iHOPMALii NpO KOMNEeKLUioHyBaHHA ccaBuiB Mnosa
mMexamm xytopy 4n baxmyTta (O.IpuLLeHko, ocob. nosig.).

.
“'/\ Bacuabeska  HySotiwiiaRa '
. (RyGonan) ( )
Examepundogse O O xps rv"’“!ﬁf igﬂkn/_ =~
4

[puroprenka
(Kpupoporopxa) @

Boragosxa 0 Hawsinosys (O
— -

Bepxieka

MigropoaHe

BorpaHieka

XpoMoee

Puc. 5. Micue po3tawyBaHHA xyTopa Nopu-Morunu — pogosoro maetky BanbxiB nig Baxmytom
Xymip 6ys ni0 2opbamu 3 nigo2o bepeza piyku, mMix cenamu [puesopieka (Ha 3axodi, He nidnucaHa), bepxieka (Ha
cx00i), bozdanieka (Ha nigdHi). Ti micysi yepe3 nepecideHul naHowagm mak i 3anuwunucs HepodopaHumu. Micye
po3miweHHs cadubu 8idmeopeHo 3a criozadamu O. puwyeHko (y mol camuli 4ac Ha3sy «lopu-Moaurnuy 8oHa Hikosu
He 4yna).

13 3a paHumm |.KopHaupkoro (KopHaukuii, 2003; ocob. nosia.), YepsoHe Migrip’a BUHMKIMO, KONM Ha KOMWLLHI 3éMA
BabeHkiB nepecenunu mano3emenbHUX censH i3 Pi3HWKIBKM, 3 HWUX e NMoxoauTb i «xyTopsiHka Heusornoga» (AuB.
aani).
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Y 1930 p., konu novanacsa KorekTuBi3auis, Bce Le 3abpanu Jo konrocny (gady, cag, xygooy), i
Ceprin Banbx BUMyLLEHO CTaB KOMrocnHUKOM (6yB paxiBHUKOM). XyTopsiHkoto byna i MNenares Heusonoaa
(1911-1992), ioro manbyTHs apyxuHa. Ceprin Ta Nenares nobpanucs i nepeixanu go micta, ge Ceprin
npautoBaB B CEC, a lNMenaresi onikyBanacsa rocnogapctBoM i nepsicTkoM. Noyanucst ronogomopHi yacy,
nomep cuH Bopuc (1933-1935) . Toro x 1935 p. ciM'a nepeixana Ao Crapobinbcbka, Ae Yy HMX
Hapoaunuca cvH bopuc (26.04.37) i pgodka Onimniaga (24.04.39) [1i Banbxu, 3 kum aBTOpM |
cninkyBanucs npu nigrotoBui Uiei cTaTtTi]. 3 moyaTtkoMm BifHM CiM’'S emirpyBana Ha pPOOWHHUIA XYTip, B
opu-Morunu, Oskyroun MaMuHin cectpi €saokil (1924 p. H.)™. Tam BoHM xunu Ao 1947 p., KON BpeLuTi
3 Bilicbka noBepHyBcs baTbko, Ceprivi Banbx, sikuin BMBI3 iX xutn y Micto (O.IpuweHko, ocob. nosig.).
XyTip npoicHyBaB Ao 1960 p. i NOTiM «3rac», TOMy Ha Cy4acHUX KapTtax noro Hemae (ibid.).

TepiodayHa Nopu-Morunu

opn-Morvnm — ogHa 3 MOCTIMHMX TOYOK 300J10rYHOro iHTepecy BanbxiB (Tabn. 1). TepionoriyHi
MaTepiann Banbxa 3 «xytopa [opu-Morunu» HeogHOpas3oBO 3rafaHi sk y AaBHIX ornggax ayHu
(Kpwxos, 1936; MuryniH, 1938 Ta iH.), Tak i cydacHux npausx (3aropogHtok, KopobueHnko, 2008 Ta iH.). 3
UMM MicLe3HaxoMKEHHAM NOB’si3aHi Mavke BCi BifoOMi KonekuinHi 36opu ccasuiB (puc. 6—7), 3okpema i
onuc Mus sergii — HoBoro Buay rpusyHis, onucaHoro b.Banbxom 1927 p. (Banbx, 1927), ane B13HaHOroO
nuwe 3a 10-15 pokis (Murynin, 1937, 1938). Tunose 3Haxoauwie Mus sergii B onuci He BKa3aHo, i Le
NUTaHHSA PO3rMSHYTO AOKNaAHO Aani.

MpoaHanisoBaHo 360py Banbxa, Aki BUSIBNEHO B TEPIONOriyHin konekuii HaujoHansHOro HaykoBo-
npupogHunyoro myseto (HHIM). MNMpoaHanizoBaHo Tinbku 3pasku 3 nianucom «Banbx». Y 64 Bunagkax
Micue3HaxokeHHs 3pa3kiB B 0asi gaHux BigcytHe (63 Mus musculus, 1 Nuctalus noctula), ane 3anvcu
KorekTopa i gatu ceig4aTb Npo iXHIO HanexHicTb A0 Tiei camoi cepii. 3aranom nicns BigciBy AaHUX 3
SABHUMW MOMUNKaMy (BHACMiAOK MepenucyBaHHS eTUKETOK Ta Mmomunok y 6asi gaHux) Ta nepesipku
CYMHIBHMX 3anucCiB 3a NepBUHHUMWN eTUKETKaMWN BUSABMEHO 225 3paskiB, Aki nos’d3aHi 3 iM'am Banbxa i
nyHkTom Mopu-Morunn. O4yeBnaHo, Lo Takmx 3paskiB Mano 6yTu 3HavyHo Binblue, BUXOASHM 3 aBTOPCbKUX
HOMepiB Ha eTMKeTKax: Hanpwvknag, € 3pa3ok Mus sergii 3 Ne365 3a TpaBeHb 1929 p. (guB. puc. 8), i nosu
TpuBanu oo cepeauHmn rpyaHsa 1930 p., To6To Bcboro B pobouin konekuii 6yno 6nmsbko 500 3paskis.

3aranom B Nopu-Morunax 3go6yTto 16 BuaiB opibHMX ccasuiB (Tabn. 1). Tpiagy kno4oBUX BMAIB
dopmytoTh: Muwak Sylvaemus uralensis (68 eks.), mmwa Mus musculus (63) Ta nonieka Microtus levis
(52). OueBungHO, WO 4YacCTUHY UMX MaTepianiB HeobxigHO MepeBM3HayaTu (30Kpema N rpyny nicoBMX
MULLIER, SKUX YOMYCb BCIX 3anmcaHo B 6asi gaHux sk «Sylvaemus uralensisy», xouya TyT manu 6u 6ytu n
iHWi Sylvaemus). HactynHy rpyny copmyoTe 7 BuUAIB, WO MPEACTaBnsloTb HAMUiHHILWY 4YacTUHY
perioHanbHOro pisHoMaHiTTS: 6ino3ybka Crocidura suaveolens (15), miguus Sorex araneus (5), xoBpax
Spermophilus pygmaeus (3), muwieka Sicista «subtilis» (3), xom’siyok Cricetulus migratorius (3), Mywwka
Micromys minutus (3), Migmua Sorex minutus (3).

3BepTac Ha cebe yBary BigCYTHICTb Y 360pax MicCoBMX BMAIB (30KpeMa 1 MULLAKa XXOBTOrpygoro,
HOpMUi NicoBOi, NOMIBKU NiA3€MHOT), @ TakoX KOMOBOAHWX BWAIB (Hanpuknag HOPKM, Liypa BOASHOrO
TOLLO; € TiNMbKN OAHA PSICOHIKKA). Bee ue 3acsiguye, Wo Micue 36opy 3Haxoaunocst B cteny yu banpakax,
YaCTKOBO 3apocnux YarapHukamu. Ha gueo BigcyTHi y 36opax i cTpokaTku ctenosi (Lagurus), siki Ha
noyatky 1920-x Bcenunuca B YKpaiHy i Janu Haas3BMYanHUI cnanax YMcenbHOCTI (Ons ornsgy AvB.:
3aropogHtok, 20096). Bce Le Moxe CBig4MTV NPO HasiBHICTb TUMOBO CTEMNOBMX BiOTOMIB i BUCOKMI CTYMiHb
He3aMaHOCTi panoHy gocnifgXeHb Ha TOM Yac.

OvHamiky 360py konekuin Ha xytopi [opu-Morunu npenctaBneHo Ha pwuc. 7. Taki 36opu
Hakonuyysanucs npotaroM 4 pokis (1927-1930) 3 o4yeBMAHUM 3racaHHAM Y Yaci. Havnepwumn Tpsoma
3a pgaramu Bignosy crtanu Microtus arvalis (13.02.1927), Mus musculus (10.04.1927), Sylvaemus
uralensis (11.04.1927). HanbinbLuy KinbkicTb 3paskiB 3ibpaHO B Mi3HbOOCIHHIM Yac — Yy OBTHI-rpyaHi, Xxo4ya
3pasku € 3 ycix micsauis poky (puc. 7, 6).

14 1la icTopia 6yna Hacniakom pagsiHCbKUX peaniii: noku 6ateko 6yB Ha poboTi, B CEC, maTtu 3 nepBicTKOM roaMHamu
cTosina B Yeprax 3a xnibom, 3anviaym Yyacom QUTUHY BOOMa (siKa 3HawLuna CipHUKK | noMepna Big onikiB).

15 EmirpyBanu sa gBa «3axogu»: crodaTky BoceHu 1941 p. mamuHa cecTpa €sgokis (i 6yno 17 p.) 3abpana Bopuca
(4,5 p.), aHaBecHi 1942 p. BuBesna ceot cecTtpy [lenareto (31 p.), 6pata Miwy (14 p.) Ta Onimniagy (3 p.). L
«Mirpauji» 3aiNcCHeHO nilWwKKW, 3 HEBENMVKMMMK Nig'i3gamm Npyv MOXIUBOCTI; AiTern Be3nu Ha Tadkax (B.Banbx Ta
O.pyeHko, ocob. noeia.).
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Tabnuusa 1.
3pa3ku ccaBuiB, HafABHi y doHaax HauioHanbHOro HayKoOBO-MPUPOAHUYOro My3eto, WO 3ibpaHi
C.Banbxom Ha xyTopi Nlopu-Morunu y 1927-1930 pokax (n=225)

Pig ta Bug* 3paskiB | Pig Ta Bug 3paskiB
"pn3yHu: nigpsa BUBipKOBUAI ¢ MuLIa xaTHs — Mus musculus 63
« xoBpax cipui — Spermophilus pygmaeus 3 | * mnwa KypraHueBa — Mus spicilegus 2
¢ COHs nicoBa — Dryomys nitedula 1 | KomaxoigHi: mignuesunai

"pun3yHu: nigpsg Mywosuai * MiguuUs 3BMYanHa — Sorex araneus 5
* MULLIIBKA NiBAeHHa — Sicista «subtilis» 3 |+ Miguusa mana — Sorex minutus 3
* crninak cxigHun — Spalax microphthalmus 1 |« psicoHixka Benuka — Neomys fodiens 1
* XOM'A40K cipun — Cricetulus migratorius 3 |+ 6inosybka mana — Crocidura suaveolens 15
* XoM’'sIK 3BMYarHui — Cricetus cricetus 2 | KaxaHnu: nigpag nunukosuai

* noniBka ny4Ha — Microtus «arvalis» (=levis) 52 |+ BevipHmug gosipHa — Nyctalus noctula 1
¢ MULLIKA NTy4Ha — Micromys minutus 3 | Xuxi: nigpsa ncoBugi

¢ MULLIAK ypanbcbkuii — Sylvaemus uralensis 68 | myctena nacka — Mustela nivalis 2

* Haykosi ma yKkpaiHCbKi Ha3eu 38ipie nodaHo y cyyacHili mpakmosuyi (32i0Ho 3: 3a2opodHioK, EmernbsHos, 2012).
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Puc. 6. 3pa3ku ccaBuiB, 3ibpaHi Banbxom (MMoBipHO, o Bci — Cepriem) Ha xyTopi Mopu-Morunu:
e820pi — mywka nacku (Mustela nivalis, Ne9160), 3006ymoi 11.11.1928 p.,

8HU3Y rigopyd — emukemku 00 mywku xom’syka (Cricetulus migratorius, Ne98817), 3006ymoeo 23.04.1928 p.
(mumyrnbHul i 36opomHull 6ik); 8HU3Y npasopyd — emukemku 00 mywku coHi nicoeoi (Dryomys nitedula, Ne9871),
3006ymoi 22.04.1928 Ha xym. Nopu-Mozunu (mumynbHull i 38opomHuli 6ik).

Lis cneuudbiyHa anHamika 3 OYEBUOHOK acMMETPIED [03BOMSE FOBOPUTH, LLO aBTOp 300piB Mir
MaTV nonepenHo NPakTuKy B iHWOMY Mmicui. [le? Moxnumeo, y lNMpuas3os’i, B HEBigoOMOMY Ham MicLi. MoxHa
npunyctuTn, Wwo o 1927 p. gitn Banbxa, 3okpema i cuH Ceprin, xunu Ha MapiynonbLiuHi. Ak 3asHa4eHo
BuLle, npnbnmaHo 1920 poky Ceprili BTiK 3 4OMY i pik 4n ABa npautoBaB y opnisui (To6To ~1921-1922);
a BXe 3a pik (~1922—-1923 p.) BiH npautoBaB y baxmyTCbKOMY BYMTENbCbKOMY iHCTUTYTI i MpobyBaB cTaTu
noro ctygeHTom. MpoBYUMBCA HEMOBHUIA PIK i Nicnga Toro *wme B opu-Morunax, 3anmMarodmncs TaMm cagoMm i

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcuteTty iMmeHi B. H. KapasiHa
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XUBYYM 3 NpoJaxy oBoMIB i opykTiB, o Tpmeano Ao 1930 p., konu Ha XyTip NpUULLINa «KONEKTUBI3aLia»
(O.l'puweHko, ocob. nosia.). BnacHe, 1930 p. i 6ynu ocTaHHi B Yaci konekuinHi 3pasku 3 Mopu-Morun i
B3arani 3pasku, 3ibpaHi Banbxamu. OctaHHiMM Tpboma gatamu € 11, 14 1a 15.12.1930 (B Ui gatn
3006yT0 5 ek3. Sylvaemus uralensis).
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Puc. 7. IuHamika 36opy Banbxamu TepionoriyHux 3pa3kiB 3a pokamm (a) Ta micsausimu poky (6) B
micue3HaxomxeHHi Mopu-Morunu. pagpu nobydosaHo 3a daHuMu 3 6a3u AaHUX WOAO MepiosIoeiyHOI Koneky;i
HHIM, i3 epaxysasaHHsIM ycix 3anucie 3 MimKoto «BarsbXx», 3 HU3KO YMOYHEHb 3a NepeuHHUMU emuKkemxKamu.

IHTepnperTauisa TMnoBoro 3Haxoguwa Mus sergii

Mus sergii Valkh, 1927 — ocobnuBuii TakcoH. Onuc cBiguYMTb MNPO CYTTEBI BiAMIHHOCTI Bif
M. musculus Ta M. hortulanus, HeogHopa3oBO onucaHux paHiwe (Bug «Mus hotrulanus» onucaHo 3
6otcagy Opecu: Nordmann, 1840; BpayHep, 1899), npoTe gocnigxeHi Hamu TUMNOBI MaTepianu dopmu
hortulanus (micue 36epiraHHs — 31H) BusiBunucs ineHTnaHMMmn o suay M. musculus (3aropogHtok, 1996).
B onuci Mus sergii 3ragaHo BigMiHHOCTI siK B eKonoril, Tak i Mopdonorii HoBOro BuAy: 3anacaHHsa HaciHHS,
6ini nanku i yepeBo, ApiOHI po3mipu Tina. [MBHO, ane B cepisx Banbxa Bci Mus (s. |.) npeacraenei
Tinekn Bngamm Mus musculus Ta Sylvaemus uralensis (3a ornsigom: LleB4yeHko, 3onotyxuHa, 2002;
Tabn. 1)!°. Hapasi uei Bug BiOOMWIA Mif iHLIOK HA3BO: MiCMS HOBOMO MEepiofly BU3HaHHA MOro BMAOBOI
camocTinHocTi (MexokepuH, 3aropoaHiok, 1989) 1oro Hassow ctana Mus spicilegus Petenyi, 1882,
3anponoHoBaHa Ha 45 pokiB paHiwe Ha3eu bopuca Banbxa (ictopito auB.: 3aropogHiok, 1996).

B konekuii HHIM € 65 3pa3skiB Mus, siki 3ibpaHo C.Banbxom B Nopu-Morunax (3aropogHtok, 1996).
Binbwicte 3 HMX — Ue Mus musculus (Tabn. 1), npote gea (Ne10249, 10250, wkypka, Yepen)— Mus
spicilegus (LWes4eHko, 3onoTyxmHa, 2002). Ix 3noeneHo 31.07.1929, To6To Yepes ABa POKM MiCns OnuUcy
M. sergii, We  HEO4HO3HAYHUM BU3HAYEHHSIM (pUC. 8), TOMY BOHU HE MOXYTb OYyTU OO NEKTOTMNaMMW.

Bopuc Banbx (1927) He 3ragyBaB B onuci Mus sergii Hi xyTip F'opu-Morunu, Hi ApTemiBCbkuii
payioH, siki K terra typica HaBogunu Bci gocnigHuku, nodnHaroudm 3 O.MuryniHa (1928, 1938). MNoHap, Te,
Banbx npsiMo 3a3Hauvae, Lo HOBMIW BUA NOXoaAuTb 3 NiBAHA YKpaiHu: «Hackineku Le BMBYEHHS He MOBHe,
[0BOAUTLCS, 30KpeMa, iCHYBaHHAM Ha TepeHax niBoHA YKpaiHu caMOCTiMHOro BuAay MULLi, gotenep He
onucaHoro» (Banbx, 1927: c.4). OTxe, BigcyTHicTb Mus sergii B 36opax 3 xyT. lopu-Morunu (kpim ABOX
HeBu3Ha4eHnx Banbxom 3paskiB Mus sp.) 3posymina: ii Tam Morno 1 He ByTu (BuA i Tenep 3HaxoauTLCS B
npoLeci po3cerneHHst Ha niBHiY Ta cxig: 3aropogHiok, KoHgpateHko, 2001). Cepen HamaaBHilwmx 360piB
M. sergii € cepia 3 c. Yepmanuk!’ Mapiynonbcbkoi okpyrn. Lle eavHa KonekuinHa cepisi LbOro Buay 3
1920-x pokiB (Hanbnwxk4ya y vaci — 1936 p. 3 IBC B konekuii My3eto npupoamn XapkiBCbKOro YHiBEPCUTETY,
MIXY); i B niTepaTypi Ta kaTanorax onvMcyBanu Tak:

16 Tomy aBTOpM TecTyBanu Takox i rinoTesy npo Te, LWo Le Mir 6yt Sylvaemus uralensis (y Ti yacu sk «Mus»), a He
Mus spicilegus, npote HaBegeHun bB.Banbxom (1927) onuc wmopdonorii Bignosigae came M. spicilegus
(M.ToBnuHeupb, ocob. NoBia.; HaLi gaHi).

17 PaHiwwe uelt TonoHiM 6yB HEBU3HAYEHMM | aBTOp 3a Nopaaotko Koner-reorpadis HAaBOAMB MO0 K «YepMarnuk, Mik
cc. 'paHiTHe | TenbmaHoBe» (3aropogHiok, 2002 Ta iH.). Ha3sy «Yepmanuk» BigHosneHo 3 2000 p., 4o Toro ue 6yno
c. 3amoxHe.
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Puc. 8. ETuketku Mus 3i 36opiB C.Banbxa (N210249, 10250 8 HHIMM), Bu3HaueHi sik M. spicilegus.
3pasku 3006ymo enimky 1929 p., mobmo He 6 KypaaH4dukax, i momy, o4yeeulHo, U byno HernesHe 8U3HaYEHHS.
HasedeHo mumynbHUl (820pi) i 380pomHuli (8HU3Y) 60ku. [No4yepk mol camud, Sk Ha puc. 6.

1) 2 ex3. (Ne735 Ta 729) 3 c. Yepmanuk Mapiynonbcbkoi okp., leg. H.CenesHboB, 19.12.1926, «Mos
konekuis» (Mwurynin, 1928: c. 9-10); 2) 11 ek3. 3i «Cn. Yepmanuk», leg. He BkasaHun, 18.12.1925,
«konekuiss O.MwuryniHay, Bumipn 10 wkipok i 8 yepeniB B Tabnuui, Ne 726-736, He nocninb (MuryniH,
1938: ¢.332); 3) 13 ek3. 3i «cn. Yepmanuk Ct.-KopaHcbkoro p-Hy», leg. H.CenesHboB, 1926, konekuis
HHIMM, wkipkn 3 yepenamu (Bkn. Heotun M. sergii Ne10241) (3aropogHtok, 2002); 4) 10 3paskiB 3 «ypou.
Yepmanuk, okon. Mapiynons», leg. O.MuryniH, 18.12.1926, 10 wkipok 3 4epenamu, Ne 10239-10248
(ba3a pgaHux wopo konekuin ccasuis HHIMM); 5) 11 ek3. 3i «cn. Yepmanuk», leg. H.CenesHboB, 16—
18.12.1926, konekuis MIXY, wkipkn 6e3 yepeniB [Takox B MIXY € 1 ek3. i3 c. HoBoceniBka ([NepLia)
Crapo-KopaHcekoro p-Hy, leg. H.CenesuwboB, 17.04.1927: HO.InntoxiH, ocob6. nosig.); HoBoceniBka
posTalloBaHa nopyd 3 Yepmanukom.]

3BepTac Ha cebe yBary dakT, LWo 3pa3ku, 3ibpaHi M.CenesHboBum (kon. HHIM), maroTb gaty
«1926» i nosHayeHHs «Mus sergii» (puc. 9), To6To Cene3HbOB BXMBaB L0 Ha3By LWe Ao ii onucy. Lle
«TPOXWU OAMBHO», i TOMY MOXHa NpUNYyCTUTU OAHEe 3 TpbOX NosicHeHb: 1) onuc Mus sergii cTaB BigoOMUM
Koreram gaBHO, He Mi3Hiwe oceHi 1926 p., a, MOXIMBO, i paHile; 2) eTUKeTKN Ha BCiX AaBHIX 3paskax
Mus sergii He € opuriHanbHUMKY i Bynn nepenucaxi y noganbLliomy; 3) He BMKMoYeHo, wo M.CenesHboB
OyB nobpe 3Hariomuin 3 Banbxamu Ta i3guB fo Yepmanvka pasom i3 Cepriem Banbxom, sikui i nepenas
onvcy 6aTbkosite.

i' 13.)(1[.!95?6: h rs X|1, M—_—_—m F
e ?@W J s | m)umuhm
LJaa 56';'2' V’a&h_ "‘%l S\\\Ld\nﬂmmm
€ Apsrcet. 4 No 10241 (neotypus) b M. No10245

Puc. 9. ®oTo etuketok Mus spicilegus 3 ¢. Yepmanuk B HHIM: oduH eks. nosHaueHo sik Mus sergii Valkh

(Ne10241, leg. Cene3Hbo8), 6ci iHwi— 3 mumu camumu OaHumu, ane sk 3ibpaHi O.MuayniHum (Ons npuknady
Ne10245).

Tenep cknagemo pasom BUKIadeH BuULLLE haKTu:
e Mus sergii onucaHo b.Banbxom 1927 p. 3 nieaHs YkpaiHu (6e3 getanewn); e HOBUA BUL ONWCAHO Ha
OCHOBI CMOCTEpPEXeHb 3a KypraHdvkamu i mopdonoriyHux ocobnmeocTeln 3paskiB, 3ibpaHux CUMHOM
Cepriem; e cepep BifoMMX CbOrogHi 3paskis Mus, 3ibpaHux C.Banbxom B Nopu-Morunax Ha 4ac onucy
Mus sergii (1927), He ©yno >xogHoro Mus sergii (= spicilegus); e sragaHi b.Banbxom mopdonoriyHi
ocobnuBocTi Mus sergii, BUXoasun 3 BiJOMWUX KOMeKWin (OMB. BULLE) Ta OMMUCIB iHWWX LOCMIAHWKIB
(MuryniH, 1928, 1937), mornu ctocyBaTuncs 36opiB i3 NMpuasor’s (Yepmanuk); e Bopuc Banbx byBaB Ha
MapiynonbwmHi y 1910-1920-x pokax, OCKiflbkM OaTbKiBLUMHA WOr0 APYXKMHU — SKecb ceno nig
Mapiynonem («panoH Kpusoi kocu»); e bBopuc Banbx oBgosiB y 1917-1918 p. i Ha 4ac TpuBanux

18 | 1a rinoTesa HalMeHLL NPOAYKTUBHA, OCKiNbkM B.Banbx 3aiimaBcs NpuayLLEeHHSIM NOTEHUiIMHMX BOrHWLL Mansapii, a
Cene3HbOB B 0fHil 3i CBOiX CTaTeln SIBHO 3 HEMPWS3HIO MMCaB Mpo LUKOAY Bif Takux igen (AsepuH, CenesHes, 1923).
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BiOpSAXKEHb MIr BigBO3UTW AiTen Ao poauyie Ha MapiynonbwuHy; TyT Ceprint i Mir gocnigxyeatu dayHy;
e onucaHi O.MuryniHnm 3pasku Mus sergii 3 ¢. Yepmanuk (2 eks. y ornsgi 1928 p. Ta 11 ek3. B ornagi
1938 p.) mornu ByTK nekToTunamu, a c. Yepmarnuk € iMmoBipHUM TUMOBMM 3Haxoauwem M. sergii, i came 3
ui€el cepii BuokpemneHo Heotun (puc. 9; 3aropogHtok, 2002).

Cepep 3aragok € we agi: 1) CenesHboB 1926 i 1927 p. BUKOPUCTOBYBAB Ha eTUKeTkax Ha3By «Mus
sergii» dakTniyHo o Toro, sik bopuc Banbx onucas uen Bua (Banbx, 1927); 2) Banbx Tak i He onucas
Ha3BaHi HAM CyTTEBMMM MOPAOIOriYHI Bi4MIHHOCTI HOBOrO BuAy (30Kkpema 1 3a Yyepenamu), npote 1937 p.
ue 3pobme O.MwuryniH, y SIKOro onvHUNUCA TepionoriyHi Konekuji Banbxa. Maemo Takun HeBMNaaKoBWNA
psa aat: Bug M. sergii onucaHo 1927 p.; Cepris npumyLLyBanu BigpekTucs Big 6atbka 6n. 1931-1932 p.;
nicna 1931 p. ny6nikauin Banbxa He 6yno; cratta MwuryniHa sunwna 1937 p.; 1937 p. Banbx nig
3arpo30to perpecin BuixaB 40 TypKMeHicTaHy.

Omxe, ctatts b.Banbxa npo Mus sergii HaniMoBipHilLe HanvcaHa He nisHiwe 1926 p. (To6To o
pocnigxkeHb B [opax-Morunax), ane 3 pi3Hux npuvdnH He ©Oyna HuMm ony6nikoBaHa. [MoHap Te,
mopdbonorivHi onuck uboro Buay 6ynu abo nepegaHi HuM MuryniHy ans onybnikyBaHHsi, abo n 3pobneHi
pa3oM i3 MuryniHum, npoTe vepes BigpsakeHHs abo 11 penpecii He goeeaeHi Ao nyonikauii, ane MuryniHy
Le 6yno BaxknuBo, TOMy BiH i 3pobyB Npo Te cTaTTio (HacTynHoro 1938 p. y Hboro Buxoguna MoHorpadisi
«3Bipi YPCP», 3a koo BiH 3axuLlaB AOKTOPCbKY aucepTaldito). He BuknioveHo, wo bopuca Banbxa 6yno
BMKPECIEHO LIeH3ypoto 3 aBTopiB cTaTTi 1937 pokKy, WO Yy CTOCYHKY A0 3ragaHoi moHorpadii O.MwuryniHa
Oyno nokasaHo i CTOCOBHO Mpaupb Ta MaTepianie borgaHa BonsHcekoro (11937), i BceBonoga
BenuvkaHoBa (11938), o 3'sicoBaHo y BiAMOBIAHMX PO3BiAKax Npo Lmx AocnigHukiB (3aropogHiok, 201306,
2015).

3oonoriyHi ny6nikauii Bopuca Banbxa

Ak i 3aranom gna nouatky XX cT., nybnikauii He ©ynu ronoBHMM MiACYMKOM HayKOBOI npaLi
npvpogo3HaBus, ToMy 1 y Banbxa ix 6yno HebaraTo. HarBigomMilwmmmn € Moro OpHiTONOriYHi npadi, Lo
noe’s3aHo 3 BinbLUO yBarot 3arany Ao nraxis, xoda b.Banbx npautoBaB eHTOMOMNOromM i MaB BigMNoBIAHi
ny6nikauji, ane Lie NOTYXHilWMMK € noro Aopobkun B ranysi Tepionorii. Bcboro Binomo 12 HaykoBMX npaLp
b.Banbxa.

OpHiTonoriyHnmn npauammn b. Banbxa € 6 ctaten, siki BUOAHO Ha mnoyaTky MOro 300MO0riYHOf

kap’epu (1899, 1911 ta 1913 pp.) Ta B ii KiHUi (1930-1931 pp.):

* lOHHaTCbKa Npaus bopuca Banbxa, nigrotoeneHa nig 4ac HaB4aHHs B [NaBnorpagcbkin rimHasii, —
«MaTepianu oo opHiTonorii KatepuHocnaecbkoi ry6epHii. CnoctepexeHHs 1892—1897 pokiB» (poc.),
BuaaHa B 0bcsasi 90 (!) cTtop. B nepLumin pik Moro cTyaeHTCTBa y XapkiBCbKOMY YHiBepcuteTi (Banbx,
1899);

* NOHOBMEHUI 0N OpHiToayHn KaTepvHOCnaBLUMHU Y MPOLOBXEHHA CBOEI nepLuoi npadi —
«MaTtepianu go opHitonorii KatepmHocnascbkoi rybepHii. Nepenik nTaxiB, 3HaigeHux B rybepHii 3
1892 po 1910 p.» (poc.), BugaHum Ha 30 cTopiHKax y XypHani «OpHUTONMOMMYECKNA BECTHUK»
(Banbx, 1911);

* O[Ha 3 NepLMX NMpaLb «LWKOAOYUHHOIO» LMKIYy, MPUCBAYEHa NTaxam, WO WKoasaTb cagam (Banbx,
1913), nigroToBneHa B LMKNi AocnigXeHb 3a 3agadamu pobotn B CTASPI (CTaHuis 3aX1CTy POCANH);

e aKTyanbHa W [oTenep npaus «40 MNWUTaHHS NPO 3HavyeHHst OaknaHa BenuKoro B pPUBHOMY
rocnogapcTtBi A30BCBLKOro MOpsSi», BuMAaHa B >XypHani «YKpaiHCbkMM MMUCnvBeELb Ta pubankar
(Banbx, 1930);

* MlonynsipHa cTaTTs Npo NiBHIYHUX KadokK y 3axigHin €sponi (Banex, 1931a);

* UiHHa Aang aHanidy 3MiH payHu ctatta «PaBHa nTaxiB XapKiBCbKOrO «yHiBEPCUTETCHKOro cagy
paHille i Tenep», BUAaHa y akagemMidyHoMy BuaaHHi «BicHuk npupogosHascTBa» (Banbx, 19316).

Binomo npo aBi eHTomonoriyHi npaui bopuca Banbxa 1924-1925 pp., HanucaHi B CcTuni onucy

cuTyauii 3i WKigHMKaMK Ta METOANYHUX peKOMeHaal i Woao nonepemiXeHHs WKoamM Big, HUX:

« «[pycuk, abo iTaniicbka capaHya i 6opoTbba 3 Heto» (poc.), onybnikoBaHa ABiYi — 9K okpema
6pouwypa, BuaaHa B baxmyTi [JoHeLbkow ryGepHCbKO 3eMCbkol ynpaBoto (15 ctop., 1924 pik), Ta
AK ariTauiiHuin NUCTOK, BMOAHWI TaMm camo HacTynHoro 1925 poky;

* «O3uma coBka B [JoHeLbkin rybepHii B ce3oH 1924 p.» (poc.) B xypHani «3axucT pocruHy», Lo
6yB pogatkom o «BicHuka Hapkomsemcnpasy YCPP») (Banbx, 1925).

3 TepionoriyHnx npaub y Aopobky b.Banbxa maemo Tpu cTatTi, 4OBOMi Baromi i onyo6nikoBaHi y

TPbOX Pi3HMX i NOBaXKHUX haxoBUX XapKiBCbKUX BuaaHHsX 1914—-1928 pokis:
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* 0O MWUTaHHS MPO MMLAdi NOLIECTi K 3axogm 3 ix niksigauii — y BuaaHHi LieHTpanbHoi CTA3P —
«blonneteHb 0 BpeanTENsX CEMNbCKOro XO35IMCTBA...», 3 Tabnuuel 00 BU3HAYEHHS BUAIB MPU3YHIB
(Banbx, 1914);

*MpO HOBMM BMA Muwen, Mus sergii, nybnikauis y UeHTpanbHOMYy B Ti 4YacuM BUAAHHI
Np1Mpoa03HaBLIB XapKiBLUMHN — «TpyauM XapkiBCbKOro ToBapucTBa OOCNIAHMKIB npupoam» (Banbx,
1927);

* Npo noceneHHs xoxyni B CepebpsaHCbLKOMY MacuBi, Ha 03epax 3anfaBHOro Komnnekcy MepTeuii
JoHeLb, WO € KNIYOBUM MicLe3HaxomkeHHAM Buay Ha [iHui (3aropogHiok Ta iH., 2002) — ny6nikauis
B HaMBigOMILLOMY TOZAi 300M10MYHOMY BUAAHHI YKpaiHM — «YKpaiHCbKMA MUCAMBELb Ta pubanka»
(Banbx, 1928).

Okpim TOro, B Hapuci nam’'sti Mukonm ComoBa (1861-1923) € 3ragka npo pykonuc, nigroToBneHun
B.ABepiHum cninbHo 3 B.Banbxom ta M.ComoBum — «Revisio avium guberniae Charkowiensis» (ABepiH,
1923). Knura Tak i He nobauumna cBiT, i ii pykonuc, nmoBipHo, BTpayeHo (M.baHik, B.bycen, ocob. nosia.).

OgpHieto i3 3aragok Bamnbxa € HeBigoMicTb Moro nyonikauin npo 300HO3W, 30KpeMa W Manspito.
Mowyk nokasae, wo B €Bponi (HigepnaHgn, HimeudunHa) came B 1921-1939 pp. y TEMi BMBYEHHS
nentocnipu, Tynspemii i manapii gonucyBaB «B.Walch-Sorgdrager» (iHkonu sk B.Walch cninbHo 3
E.Walch). letanen npo iM’a Ta adginiauito Lboro gocnigHuka He 3HangeHo (€ 3ragkvm npo Amsterdam ta
Weltevreden, HuHi y cknagi xakapTu).

3oonoriyHi konekuii

OpHouacHo 3 pocnigxeHHamn dayHu bopuc Bambx nposiBnsie iHTepec [o Takcuaepmii Ta
300/10MYHMX Kosekuii. Bigomo, wo 3a yac pobotn Ha CraHuii 3axucty pocnuH (1924-1937)%° Bopuc
Banbx 3i0paB 3Ha4Hy 300J10TYHY KOMEKLi0, AN YTPMMaHHSA SKOi, 32 OKpeMUMK cBigyeHHamun (bopeliko,
2001), BMHariMaB uinun 6ygmHoK.

Banbx 3anMmaBcsl TakoX OOMIHOM KOMeKUisiMW, @ HAgTO KOMEKUiHMMK 3pa3kaMu nTaxiB (rHisga,
SANLSA, LWKIPKKX), 418 YOro po3MmillaB CBOI OrofoOLLEHHST Y 300510MYHMX XXypHanax (npuknag Ha puc. 10).

OOMBHY OPHHTONOTHYECKHMD MATEpIANOMD”, Puc. 10. ®parmMeHT CTOpiHKM 3 Orono-
WeHHAMU B XypHani «OpHuTtonorm-
YyeckKin BbcTHUKB» Ne2 3a 1911 p. (c.207)
3 oronoweHHaM B.Banbxa npo o6miH
KONeKUinHAMM 3pa3Kkamu nTaxis

Austausch ornithologischen Materials ?).

_ Jluma, BHIpasHBmiA corzacie AOCTABAATE npnn'll'udfurnucﬁiﬁ Ma- 3 mekcmy cnidye, wo cmaHOapmHuli Mamepiar

Tepiant Bb 00MBHT HAM HA YCJHOBIAXH MO COIJAIEHIHN: (cami maxu) nepedasascsi y (hopMi WKypPOK, a

4). Bopuen Ceprhesnun Baapxsn npemnaraers rubsma, siiua makox me, wo 8 moli yac b.Banbx uikasuscs
R e B -+ i ’ . ) .

I WKVPKH NTHIS okHoil Poccin B o6iwbuh HA IRYPEN OTHICE POOUHOI Kali8OPOHKOBUX (Alaudidae)

otpaia P asser es, npenvymectnento ke cemeiicra Alaudidae.

Aapecw: r. Baxuyrs, Exarepunociasckoii ryGepuin. [wonpaeda, mu He euseunu xodHoi cmammi

b.Banbxa npo xatisopoHkie et alii].

Bci HakonuueHi b.Banbxom konekuii paHo 41 ni3Ho Byno nepegaHo 4O Pi3HOMaHITHUX My3€iB.

Ha yvac Bigkputtss BaxmyTcbkoro kpaesHaByoro Mmyseto «b.C.Banbx ocobucto nepepas 133
eKcrnoHaTh i3 BMacHOi NpuBaTHOI Komnekuii Ao ¢oHaiB cBoro Myseto. 3a pik Bganocs Aony4uTn 0
Mmy3eriHoro 3ibpaHHsa we pogatkoBo 330 ekcnonartiB» (MpuHb, 2012). 3rogom BiH nepefaB YacTUHY
konekuii oo AsepbangxaHcbkoi AH (ibid.), a onygana ntaxiB 3 1ioro Komnekuii NpuiHAB ApTeMiBCbKUiA
KpaesHaB4uui Mmy3en (Atemacosa, Kpusuukmin, 1999).

YactuHy konekuin bopuc Banbx nepegaB go Xapkosa (O.[puwieHko, ocob6. nosig.). Mpo uto
nepegavy aBTOPW HIYOro He 3HaWLLMKM, MPOTE, HAaWMOBIpPHiLLE, MOBa Mae WTK NMpo ApPibHMX ccaBuiB, SKi
BpeLwTi onuHunucs B konekuii HHIMM (onuc konekuii guB. BuLle, rinoTesy «Mirpauii» konekuii aue. aani).
B ornsagi Bigomux komektopiB [apsiHiBcbkoro myseto (MockBa) BkasaHO, WO Yy oHAax My3eto
36epiratoTbes «1 Tywka MU xaTHbOi Ta 19 Tywok nTaxis, 3ibpaHmx b.C.Banbxom y 1915 p. B Kapenii,
e BiH NpoBOAUB METEOPOSIOriYHi CNOCTEPEXEHHS, Ta O4He onyaano cancaHa 3 konekuil [.[lemeHTbeBa,
BurotoeneHe b.C.Banbxom» (Pagees, 2007).

19 BkasaHi poku po6oTu B Baxmytchkin CTA3P — opieHTOBHI, OLjiHeHi 3a iHWUMKU gatamu: neplia Jarta rnogaHa 3a
nepuoto roro nybnikaujeto Ha TemaTtuky CTA3P, apyra — 3a gatoto Buisgy 3 baxmyTa go AsepbanmkaHy.

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcuteTty iMmeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University



I.3aropoaHtok, B.MapxomeHko m
|.Zagorodniuk, V.Parkhomenko

€ konekuii Banbxa i B Kuesi, B Akagemii Hayk, ane nuwe ccasui i nuwe 360pu, nosHayeHi
«C.B.Banbx» (ix onuc HaseaeHo Buuwie). Ak BoHM notpanunu o Kuesa, He Bigomo. MMoBipHo, ix
oTpumas Big Banbxa i nepesi3 o Kuesa Onekcin Murynin: 3 kiHus 1930-x pokis O.MuryniH npautoBas B
pi3HNx ycTaHoBax Kuesa (getani Lboro 30BCiM He BigoOMi, NpOTe MOBA, O4EBUAHO, MOXe UTU NPO IHCTUTYT
3oonorii YAH), a 1940 p. 3axuctuB y KniBCbKkOMY YHIiBEPCUTETI OOKTOPCBbKY AMCepTauito i crnigom ctas
npodecopoM B YKpaiHCbKil CiflbCbKOrOCNoOapChkii akagemii, 3Bigku Konekwii i Mornun ou 6ytn nepeaaHi
00 My3einHux oHais AH.

YactmHa ekcnosuuii baxmyTtcekoro mMyseto morna 6ytu nepegaHa go JlyraHcbka, Kyou BOCEHM
1923 p. nepewmictueca [oHeupkuit IHO?° i ge cninom Gyno CTBOPEHO 300MOriYHMiA KaBiHeT, AKUM 3
1934 p. onikyBaBcs IBaH CaxHo (3aropogHiok, 2011). Takox aBTopy npunyckanu (BUXogsuu i3 BKasiBoK
Bi CTapoXwniB), WO 4YacTMHy 300norivyHoi konekuii Ao JlyraHcbka npuee3nu i3 Cym abo [nyxoBa
(BaropoaHtok, 2009a, 2011), npoTe 6axmMyTCbke NOXOOXKEHHS NYraHCbKOro BULLY OO3BOMSE MPUNYCTUTY i
GaxMyTCbKi KOpiHHS ioro 3ooMy3eto. OKpiM TOro, «rryxiBcbka» rinote3a He Taka BXe W HEeMMOBIpHa: B
BaxmyTi «¥Y 1925 p. o KepiBHULTBaA My3eto Oyrno 3anpoLleHo npauiBHMKa [MyXiBCbKOTO OKPYXHOIO My3€eto
I.A.4acoBHukoBa. BiH npautoBaB y My3ei 3 1925 no 1938 p., i 3a Moro AisnbHOCTi 3HAa4YHO MONOBHUINUCH
OCHOBHi Ta [ONOMiXHI ooHAW, po3wmpunuca My3enHi ekcnosuuii.» (MpuHb, 2012). Mpo rnyxiBcbKoro
My3eliHMKa € okpeMui ornsag, sragaHun suwe (TatapuHo, 2013). To6To, nyraHcbki KONekwii Mornyu MaTu
«INYXiBCbKUN» aKLEHT — Bif, MyXiBCbKOro MancTpa, skuin npauosas y baxmyTi.

Ak axosoro Takcugepmicta bopuca Banbxa 3anpowysaB g0 300M0MYHOrO iHCTUTYTY B
Metepbypsi (Bimomuin sik «3IH») akagemik MeTpo CyuwikiH?' (Bopeitko, 2001). 3a noBigoMMeHHAM
3000 ek3. TBapuH, NpOTe BCi BOHU «po3iwnucs». 3okpema, konekuii bopuca Banbxa noTpanunu go
AzepbangxaHy (AH As. PCP), npo wo 3ragaHo B KinbKox pi3HMX mkepenax (Hanp. boperiko, 2001;
MpuHb, 2012), wonpaeaa, He 3a3Ha4YeHo, KOMW, Kyau i B SKiM KiNbKoCTi nepefaHo. MoxnuBo, BiH Tam
npavtoBas Ao cBoro Bia'iagy B 1937 p. oo TypKmeHicTaHy.

Ha Haw 3anuT, HagicnaHun Ao koner i3 T6inici (A.KaHgaypos, IHCTUTYT 300morii YHiBepcuteTy Inni)
Ta baky (E.AckepoB Ta E.CyntaHoB, IHCTUTYT 3oonorii AsepbangxaHcbkoi AH), 3anucm npo konekuii
BanbxiB BUsiBNEHO B 300M0rivyHNX 3ibpaHHsax AsepbangkaHy. 3okpema, HaMm HagicriaHo BigoOMOCTi npo
TepionorivyHy konekuito B baky (E.AckepoB, ocob. noBia.), sika Hanivye npuHanMHi 37 3paskiB MULLOBUONX
rpuayHiB (nepesaxHo Apodemus s. I.) 3a 1909-1947 pp. 3 [JoHeY4MHK, nepeBaxHo 3 baxmyTa (ane He BCi
3anucu Ha oTo aBTopU 3MOrMNK po3LndpyBaTy, i, MOXNINBO, TaM € 3pasku i 3 iHWKNX MicLb). [epeBaxHa
IX YacTrMHa no3Ha4vyeHa pokamu 1926—-1930, okpim Toro € 3anucu 3 «1909», «1914» Ta «1947», Wo moxe
Oyt nomunkow. 3a nonepegHiMM OaHUMW, B TOMY X iHCTUTYTI € YucreHHi 36opu nTaxiB, nepegadi
B.BanbxomM, npoTe Konekuis AaBHO nepernsganacs i BigoMOCTi Bka3aHi nuile no nam’siTi: y KOXXHOMY pasi
MOBa Mae npo Kinbka Tucad 3paskie (E.CynTtaHoB, ocob. nosig.). 3a nonepegHiMn gaHuMmu gornsigadis
Konekuii, BoHa 3'siBunacsa B baky npu ctBopeHHi AsepbarvimxkaHcbkoi ¢inii AH CPCP Ta ii IHcTuTyTy
3oonorii B baky (E.CyntaHoB, ocob. nosig.), To61o y 1935 p. OTxe, MOXHa npunyctuty, wo b.Banbx 6yB
y Baky (i nepegasaB cBoi konekuii) y 1935 abo HacTynHomMy 3a HuM 1936 poui. AHani3 Liel konekuinHol
cepii Moxe ByTM METOK OKpPeMoro AocrnigxeHHsi. Tam xxe B baky MoxyTb ©6yTu N eHTOMOrMOriYHi 36opu
(MoBa npo ycHi nepekasun MicueBmx 30epiradie oHAiB, ane Tenep Taki BiGOMOCTi He LOCTYMHI).

Bxxe B BaxmyTi, y 1941-1942 pokax Banbx BMMyLLEHO NPOAaB YaCTUHY CBOIX KOMEKUiN 3aCTynHUKY
KOMeHOaHTa OKynauiiHoi HiMmewubKoi agMiHicTpauii baxmyTa, npo Wwo € 3ragka y wopeHHnkax C.Banbxa.
3a noBigoOMMeHHsIM OHyKW, Lel Himeub OyB 3oomnorom, BiH OyB gobpe oGi3HaHWI y Temi 300MO0rivYHUX
Konekuin i uinecnpamoBaHo wWykaB y baxmyTi B.Banbxa Ta noro konekuii (O.puieHko, ocob. nosig.).
OueBnaHoO, WO Len HiMeub OTPMMAaB Te, Lo LWyKaB, i Taki konekuii mornu 6yTn BuBeseHi Ha 3axig. (Ton
haKT, WO AyXKe CKOpO Len My3eln 3ropie, 4o4ae LiHHOCTI BCbOMY TOMy, WO Oyrno BMBE3EHO HiMUEM, ane
Jetani uboro 30BCiM He BigoMi).

Y poBigHuky npo konekTopiB 3oonoriyHoro Myseto MockoBcbKoro yHiBepcuTteTy npo bopuca
Banbxa € okpemuii 3anuc, B SikOMy 3a3HayeHo: «... HagxomkeHHs 1ioro 360piB MO koMaxax BKasaHo Y
3BiTax 300My3eto 3a nepLi pokn XX ct.» (3oonormyeckui..., 2017). Bigomi Takox 3pasku XykiB poguHM
nuctoigis (Chrysomelidae), 3ibpaHi b.Banbxom Ha Kopobogim xyTopi (okonuui [oHeLbkoi GiocTaHLii)
BniTky 1931 p. (24.06.31), siki 36epiratoTbest B 3oonoriyHoMy iHCTUTYTi B CaHkT-INeTepbypsi: no 1 eks.

20 NIIHO B NyraHcbkoMy GYno ypoumcTo Bigkputo 1 ciuHs 1924 poky.
2! Netpo CywikiH (1868—1928) — opHiTonor, npodecop 3oonorii XapkiBcbkoro yHiBepcuteTy y 1909-1919 pp. Ta
Taspiricbkoro yHiBepcutety y 1919-1920 pp., 3 1921 p. — 3asigysay Bigainom 3oonoriyHoro myseto AH CPCP.
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Donacia crassipes Fabricius, 1775 Tta D. dentata Hoppe, 1795 (BeHbkoBckuin, OpnoBa-beHbkoBckas,
2018). Konekuii 6epexyTb i namM’aTb Npo apxaHrenbcbki MaHapy Banbxa. 3okpema, B ornsgi TakCOHiB
Mus musculus s. lato Big3HayeHo, wo onucaHui C.OrHboBum (OrHeB, 1924) «Mus musculus borealis
Ognev» mae Tun, 3006yt 5.01.1915 b.Banbxom B c. YxTa «KemcbKoro noBiTy ApxaHrernbCbKoi ry6.»
(HuHi Kemcbkuin pavioH Pecny6nikm Kapenis) (3aropogHtok, 2002).

BigomocTi npo icHytodi 30opu B.Banbxa B Konekuisx NnpupogHUYmMxX My3eiB y3aranbHeHo B Tabn. 2.

Cnig 3asHaunTK, wo cuH bopuca Banbxa — Ceprinn — Tex 6yB 3HAHMM TaKCUAEPMICTOM, NPUYHOMY
noro oHyka Ta goyka Cepria, Onimniaga CepriiBHa, BACNOBMOBarna To4ky 30py (iMOBIpHO He CBOIO) Mpo
Te, wo Ceprinn 6yB HaBiTb BripaBHilLMM B TOMY 3a 6aTbka (Xxo4ya He 30BCiM 3pO3yMino, Sk Le MoxHa 6yno
nopiBHIOBATK, OCKiNbkM B BaxmyTi Hibyoro 3 konekuinn b.Banbxa He 36epernocs). Konekuia Cepris Banbxa
ekcnoHyBanacs y M.JlumaH B ogHomy 3 XKEKiB, Ae BiH cninbHO 3i CBOIM OpyroM opraHidyBaB kiy6
nobutenis npupoaun (puc. 11). 3rogom, y kiHUi 1970-x BiH nNepegaB U KOMeKWild 0O XapKiBCbKOro
yHiBepcuTeTy (O.IpuiteHko, ocob. nosig.). B upomy 3ibpaHHi, 3a cnoragamu pigHux, Oyno kinbka coTeHb
3paskiB, Bi TyLUKaHiB i COMOK 0 opna i nocs.

Baxnueo Takox 3asHaumtu, wo Ceprin Banbx Bce »xutTta nponpautoBaBs B CEC [oHeupbkoi
3ani3HuUi, Maludn BaXNUBI | NPOAYKTMBHI KOHTaKTM 3 NpoBigHMMKM eHTOoMonoramu Kuesa, Xapkosa,
JleHiHrpaga i Mmatoum nosary K ycniluHuiA 6opeLpb 3 Manspieto.

Ta6bnuua 2.
Konekuii Bopuca Banbxa, Wwo 36epernucsa B OKpeMuUX 3005M0r4YHUX My3esiX a6o HasiBHICTb AKWX

NPUNYyCKAaETbCA

My3selt (cKopo4eHo)

CuctematuyHa rpyna

MicueBicTb, poku

KinbkicTb 3paskiB

HauioHanbHui
HayKoBO-
NPUPOAHNYUI
my3en HAH
Ykpainu (Knis)

pi3HOMaHITHI ApiOHi
CCaBLi: NepeBaXxHo
MWLLOBUAI TPU3YHN
(tabn. 1); Bcboro
17 Bugjis

HoHevunHa (pi3Hi Micus),
nepesaxHo baxmyTcbkun
pawioH, 1927—-1930 pp.

225 3paskiB (Mabke BCi — LLKIpKM
3 yepenamu); Mamxe BCi No3HaYeHi
sk «C.b.Banbx»

3M JlyraHcbkoro
yHiBepcutety

(BaHnx Hemae,
NpUNYyLLIEHHS NPO NpuXig,
Pi3HMX KOMeKLi)

(He Bigomo)

MOXIMBO, 3Ha4YHa YacTMHa komax*
i NTaxis; NPUMNyckaeTbCA, WO YacTuHa
Konekuin Haginwna 3 baxvyTta npu
cTBopeHHi [loHeupkoro IHO

[JapsiHiBCbKUIA
my3ew (Mocksa)

1 Tywka MuLLi XaTHbOT,
19 Tywok nTaxis, 1
onygano nraxa

Kapenis, 1915 p.

20 Tywok, 3iopaHux b.C.Banbxom,
Ta 1 onygano cancaHa, BUrOTOBMeHe
B.C.Banbxom

3M MockoBcbkoro
yHiBepcutety
(BMMY)

rPU3yHU: TUMOBUIA 3pa30K
Mus musculus borealis
Ognev, 1924

Kapenis, Kemcbkui paioH
(Toni «ApxaHrenbcbka
ry6.»), 1915 p.

1 ek3., leg. «b6.C.Banbx»

3M MockoBcbkoro
yHiBepcutety
(BMMY)

KOMaxu: rpyna He Bigoma

(OoHewumHa?), pik?

HeBigoMo («36opwu»), TOBTO He
OOVHWYHI eka3.

IHCTUTYT 300n0riT
Asepb. HAH (Baky)

rPU3yHU MULLOBUAI
(nepeBaxHo Apodemus
s. )

[oHeyunHa: BaxmyT Ta
iHWi micus; 1926-1930
(1909-1947?)

37 3paskiB; Konektopu, y T.4. 1 — gk
«B.C.Banbx», 28 — sk «Banbx» (6e3
iHidianis), 8 — sk «C.b.Banbx»)

IHCTUTYT 300n0riT
Asepb. AH (baky)

TYLLKW | onyAana nTaxis

«360pu no YkpaiHi,
Cubipy, LieHTpanbHin Asii
TOLLO>»

Jetani Tenep He BigoMi, ane 3a
JaBHiMW iHBEHTapu3auisgsmu MoBa
MOXe NTW Npo 6—12 Tuc. 3paskis
(E.CynraHos, ocob. nosig.)

3M opgHoro 3 MicT
Himeuuunnu (?)

nTaxu (?, TOYHUX JaHUX
HeMae)

(JoHe4vurHa?), LOBOEHHI
360pwu, 3 baxmyTcbkoro
My3€eto

MMOBIPHO, AECATKM 3pas3KiB; BUKYMNIEHI
3aCTYNHUKOM KOMeHaaHTa baxmyTa B
KiHUi 1941 p.

30050oriYyHnin
iHcTuTyT PAH
(C.-MeTepbypr)

KOMaxu: XyKu-nmcroigu
(Chrysomelidae)

XapkiswmHa, [JoHelUbka
GiocTaHuis, 1931 p.

3rajjaHo B KaTanorax 2 ek3.;
leg. «b.C.Banbx»

* Bokpema, 8 Konekuii susisrieHo 36opu Memerukie opieHmosHo 1900—1920 pokie ma dxmerie 1920-x pokie (eci maki
cepii asmopamu onucaHo i cghomozpaghosaHo, ane Onsi onybnikysaHHs makux OaHux nompibHi 0odamkosi

pO38idKuU).
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- Puc. 11. ®parmeHT ekcnoswuuii, 3ibpaHoi 3
1BOpiB Cepria Banbxa, Wo ekcnoHyBanacs B
opHomy 3 XEKiB KpacHoro Jlumany y 1960-
1970-x pokax

®omo 3 poduHHO20 apxigy Banbxie (ompumaHoO
8i0 O.lpuweHko). [Mpasopyy — Cepeaiti Barbx
(cm., 1905-1982) ma Bopuc Barnbx (mon., 1937—
2014); ¢pomoepacpii 3i cxemu  podosody,
npedcmaeneHoi C. Baribxom (Mor.).

ABTOpaM BigoMa TakOX ogHa eHTomonoriyHa npausa Ceprist Banbxa, skun, sk i 6aTbko, MaB nocagy
eHTomornora B paioHHin CEC, — npo dayHu komapiB cxogy YkpaiHu (Banbx, 1959). Ceprivi uinkom
NMOBTOPMB MPOMIECINHY «TpaekTopito» OaTbka, SKWMIA MpauloBaB Ha CTMKY €HTOMONOrii i enigemionorii i
6opoBca 3 Manapieo?? Ta iHWUMKX 300HO3aMK, @ BECh BilTbHWI Yac NPUCBSAYYBaB 300/10TYHUM EKCKYpCisim
y npupoay, Takcuaepmii Ta CTBOPEHHIO 300M0MYHUX KOMNeEKUIn. A Ha Aodady BiB AeTarbHi LWOAEeHHUKN.

®diHanu. NMNam’aTtb

[yxxe ckopo NPUALLINIM XKaxSMBi NUXONITTS — KOMYHICTUYHUX penpecin 1927—-1937 pokiB Ta CBITOBOI
BiMHM 1939-1945 pokiB. Penpecii 1930-x pokiB TOPKHyNuUCs BCiX, XTO OyB y koni cninkyBaHHs Bopuca
Banbxa. Moro camoro psaTysas nuiie cratyc meauka. A nepuui novanucst we y 1920-x: konu cuH Cepriii
BCTYNMB [0 OAHOro i3 GaxmyTCbKMX iHCTUTYTIB (Ue Oyno 1923-1924 p.), KOMCOMOMNbCbKI aKTMBICTU
BMMaranu BiJ HbOro HanvMcaT B pPavioHHiN raseTi 3peyeHHs Big 6aTbka-0ypxxys, npoTte Ceprii BiAMOBMUBCSA
ue pobutn i BTpatMB CTygeHTCcbkniA KBUTOK (O.pulieHko, ocob. nosig.). 300moriYHi AOCNigKEHHS
daKkTM4yHO Oyro 3ropHyTo. Y Ti POKM BMAWINWM ABi OCTaHHi nybnikauii b.Banbxa, Ta " Ti 3 gaBHIMK
maTtepianamu, 6e3 HoBUX opuriHanbHUX gaHux (Banbx, 1931a, 6), i Hagani BiH He 3'ABNSIBCS Y HAyKOBMX
XypHanax. Lle surnsgae gMBHUM nicns 32 pokiB HAYKOBOro CTaXy, CyAsYM 3 KpanHiX JaT MOro HayKoBUX
npaub (1899-1931), a peanbHo ue 40 pokis (1892—-1931). Ane ue cakT.

MpubnusHo B mexax 1935-1936 pp. (poku BM3HAYEHO 3a MOCMIQOBHICTIO CYMiXHUX Mogin) bopuc
Banbx 6nn3bko poky npauosas manspionorom B batymi (O.MpuiieHko, ocob. nosia.). imosipHo, came
Togi BiH i moro gitm posiixanuca 3 baxmyTta — yepe3 noyaTku OiNbLIOBMLBLKOTO TEPOPY i A4S MOLUYKY
XxNidHux micub: gitn go Crtapobinbcbky, a bopuc Banbx — go Bartymi (Mpysis), a srogom (1937) po
lonoTaHi (TypkmeHicTaH).

3oonoris [JoHbacy 3a3Hana B Ti pokM NMOMITHMX BTpaT. Y nepiog nicnsa «4mMctok» 1927-1937 pokis
HayKkoBa AianbHicTb 6araTtbox LeHTpiB 3racna. Ha noyaTtky 1930-x BuixaB Ao KasaxcrtaHy Makc LUtamm
(oaHi npo KasaxctaH He TouHi); MaBno ®aktopoBumy (1881-1952), kepiBHMK kadbegpu Oionorii B
HoHeubkomy IHO, 1932 p. Buixgxkae o Camapkangy; Bonogumup Tanuuskuin (1905 p.H.) — go OHinpa;
H.YMHoB fo lMeTepbypry; y cepeavHi 1930-x BTikae Big apewrTiB go batymi Ta cnigom i go lonotaHi
Bopuc Banbx (3aropogHtok, 2011).

3 niTepaTypy BigoMo, wWo «1937 p., Big4yyBaluM 3arpo3y MOXITMBOIO apelTy, SK ABOPSIHUHA,
Banbx i3 cim’eto nepeikmkae 00 TypKMeHii, Oe o4omnoe lonoTaHCbKy TPOMiYHY CTaHujio, 6opetbcsa 3
manspieto» (Bopeiko, 2001)%. Lloao «pa3om i3 ciM'elo»: Tak Konuck AifcHo 6ysano (noisgku 1914—

22'Y 1934-35 pokax cTtatTucTuka aasana uudpy 60% (!) HaceneHHsi KpacHoro JlumaHy sik )kepTB cnanaxis mManspii, 3
sIKOK0 BOpoNuUcst Hapi3HO, 30KpeMa 1 LUMSIXOM OCYLLEHHsT Ta HadbTuaauii 6oniT.

2 Mpo ToOW Mepiog Mano Lo BigoMo, NpoTe € TorodacHi nuctu Banbxa fo BaxmyTa, agpecosaHi toHHaTy Onery
CkabiveBcbkoMy (Bopeiko, 2001). Oner CkabiveBcbkuii 6yB Ha 5-6 pokiB monogwun 3a C.Banbxa, BOHM
Apyxunu; Oner y NoBOEHHI POKK i A0 KiHUS XWTTa OyB BumMTenem Gionorii B wkoni Ne11 ApTemiscbka (O.I puieHko,
ocob. nosig.). B HHIMM e pgBa 3paskn, 3ibpani O.CkabiueBcbknm B ApTemiBcbKy: Sicista subtilis Ne12373
(14.09.1960), Cricetulus migratorius Ne11808 (30.03.1961).

Cepis «Bionoris», Bun. 31, 2018p.
Series “Biology”, issue 31, 2018



Bopuc Banbx Ta po3BUTOK 30050rii 1 My3eonorii Ha cxoai YkpaiHu
Boris Valkh and the development of zoology and museology in the East of Ukraine

1918 pp.), NpoTe He Tenep: opyxuHa nomepna 1918 p., gitm 3 1935 p. noixann go Ctapobinbcbka (i ciM'st
Cepriq, i Hatanis), ge »xunun o BinHu (ame. Bulle). Y bopuca Banbxa 6yna HoBa Monoaa ApyXuHa, ane
BOHa byna B lonoTaHi, a He noixana Tyau 3 HUM, a 3BiATW BiH pa3 npuixmpkas 3 Heto 4o CTapobinbebka,
wobu nposigatn giten Ta oHykiB (O.puieHko, ocob. noeig.); ue morno 6ytn 6nmsbko 1939-1940 p.
Lloao «TponiyHOi CTaHLiT» TakoX HIYOro He BiJOMO, OKpPIM 3raku Kinbkox npueaTHUX nucTiB b.Banbxa ao
0.Ckobiuescbkoro «3 lonotaHi B BaxmyT» (Bopeitko, 2001). Bigomo, wo WMoneteH (lonotavb A0
1992 p.) — micto B gonuHi p. Myprab B Mapuiicbkomy Benasti TypkMeHiCTaHy, B panoHi sikoro Gynu
3HayYHi cnanaxu mansapii B MuHynomy (1891)%. 3aragkoto € i Te, sik konekuii b.Banbxa notpanunu go
Akagewmii Hayk AsepbaiigxaHy, Npo Wo 3ragaHo He pas, ane 6e3 getanen (boperiko, 2001; dagees,
2007 Ta iH.).

ABTOpaM BAanocsi 3HanTK M «300I10rMYHMIA» Aoka3 nepebyBaHHs Banbxa B lonoTaHi: B kon. MIMXY
BuABNeHo (3a cnpusHHa HO.InmoxiHa) yoTtvpm 3paskm Hetonumpa «Pipistrellus pipistrellus bactrianus
Satunin, 1905» 3 eTukeTkamu «TypkmeHicTaH, Mapu (Meps), 10.08.1938» (1 &) Ta «TypkmeHicTaH, Mapwu
(Mepg), 17.08.1938 (2 & + 1 Q)», onucaHi HewogaeHo . InbtoxiHum (2018). ABTOpK NpUNyckarTh, WO L
3paskm 3ibpaHo i nepegaHo oo MIMXY Bopucom Banbxom, xod Ha iXHiX eTMKeTKax BiOMOCTEN Mpo
KorekTopa Hemae (nepBuHHI HOMepu — 127, 129, 130, 132). Okpim Toro, B konekuji HHIMM BusaBneHo
3pa3oK iHWoro BMAy KaxaHiB — Eptesicus serotinus turkomanus, 3ibpaHun I.I.130ToBMM HacTynHoro
1939 p. (14.05.1939, leg. U3oTos, det. Nonos, nepBuHHMI HOMep 176, HoBiwi 400, 2722)) B «CynTaH-
BeHwy. Lle Micue3sHaxomkeHHs Mu igeHTUdikyemo sik «Stansiya Sultan Bent» (cepsic Google Map), wo B
16 kM Ha nisaeHb Bin WoneteHa, Ha p. Mypra6. Mpo gocnimkeHHs |.1sotosa (6n. 1910-1941), akwii
3ibpaB uUen 3pasok, BiAOMO Mano, arne reorpadis noro 36opiB (3aropogHiok, 2015) Ha OMBO TiCHO
nepecikaetbca 3 Micusmn pobotn b.Banbxa: He MOXHa BUKMOYATK, LLO OMNUCAaHI BULLLE TepionorivHi
konekuii Banbxa notpanunun go HHIMM came 3aBgsikm noro cnisnpali 3 130ToBUM.

bopuc Banbx nosepHyBca Ao baxmyta nuwe nepen camorw BinHOw, 1941 p., xBopuM i
ocnabneHum, 3 Tybepkynbo3om nereHb (Lakyna, CipeHko, 2007). OgHo4acHO BiH 3HOBY NMOBEPHYBCS 40
300M0riYHUX AocnigxeHb. Bigomui noro nuct go IsaHa [ligonniyku, HassHui B apxisi HBYB (KuiB), B
AKkoMy Banbx npocutb CNpusaTX Yy OTPUMaHHi 0O3BONY ANs HayKoBOrO MOMIOBaHHA Ha ntaxiB. Jluct
HanucaHui 12.06.1941 p., B HbOMY NPSAMO CKa3aHO «MOBEPHYBLUUCHL 3 TypKMeEHii uumn gHAMu....». MoBa
B NIUCTi — NPO 3annaHoBaHi JoCNigXeHHs1 B BepxiB'six Openi, y [HiNPOBCbKMX NaBHAX, NiBAEHHO-3axigHin
rpaHuui konuwHboi KatepuHocnascbkoi rybepHii, 3okpema Ha IHryni i [HrynbLi.

Puc. 12. OguH 3i 3paskiB
HeTonupa GakTpincbKoro,
Pipistrellus bactrianus,
3iopaHun B Mapu (66 km
Big lonotaHi [Mlonetenal)
y cepnHi 1938 p.,, Ham-
iMmoBipHiwe B.Banbxom
3pasok 36epizaembcsi 8
konekyiir MINXY; npasopyd —
380pOMHa CcmMopoHa  miel
camoi emukemku. Asmop
¢omo — [O.lnmoxiH (Ha
rpoxaHHs asmopis).

24 Mopi6Hi geTanbHi onuck cutyauii € y kHusi A.AHapeeBa «Ha pyiHax gaBHboro Mepsa» (1896), konu Micuesi uTeni
BMMUpanu uinumm cim’amu (no 60 knbuTok) i Konn nobyaosaHi Anst 6aTanboHy ka3apmMu Tak i He Byno 3aceneHo.
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AcHo, WO Ui nnaHM BXe He Mornu 3aincHuTUCA. o noyaTky HiMeLbKO-pagsHCLKOI BiliHU
s3anuwanocsa 10 gHiB. B ymoBax BiliHM 30010rid, Kpae3HaB4nii My3eln Ta NpUpoa03HaBCTBO B3arani marno
Koro uikaBunu. 3a noeigomneHHsm godkm (3a: Wakyna, CipeHko, 2007) 25 cepnHs 1941 p. Banbxa 6yno
3apaxoBaHo YeprosuM nikapem y Opyry ApTemiBCbKy NikapHIO (Lie OCTaHHIN 3anuc y TPYAOBIN KHUKLI)Z.

Hons BaxMyTCcbKOro My3eto B Ti pOKM Maro Koro uikaBuna. Ha canTi myselo € Takuin 3anwuc:
«MPOTUCTOATN HeBONaraHHin pyui Opyroi CBITOBOI BilHM APTEMIBCbKUA KPAE3HABYUA HE 3Mir — Noro
avpekTop CTpenbuoBa 6yna po3cTpinsHa, a konekuis — 6e3noBopoTHO BTpaveHa, 4acTKOBO BMBE3eHa 40
HimeuyunHn, yacTkoBO 3ruHyna y nonym'T noxexi 1942 p., konu OygiBnio Myseto Oyrno NOBHICTIO
3HMLWEeHO». DakTMYHO BCe Le cTanocsa Mix 1 nuctonagom (BXig OKynauinHMX Bilcbk B BaxmyT) Ta 1 ciyHs
(noxexxa nig yac (?) ceaTkyBaHHA HoBoro poky); B Liert yac Banbx HaneBHO He MaB CTOCYHKIB i3 My3eEM
(I.KopHaubkui, ocob. noeig.). MNpautotoum nikapem, BiH caM 3 KOXXHUM AHEM BTpayaB gedarni GinbLie cun,
cTpaxaatoun Bif cyxoTh. HasecHi HacTynHoro poky, 12 keiTHsi, Bopuc Banbx nomep. Moro noxosanu y
OBOpi «oro» nikapHi, micue noxoBaHHA HeBigome. Onimniaga CepriiBHa, Oro OHyka, sika BCE XUTTS
npornpattoBarna B Ui caMii nikapHi, NoBigoMuna, LWo Konu 3’saBunacs iges npo HasBy OAHIEl 3 npunernmx
BYNuUb Ha 4ecTb Bopuca Barnbxa, BOHa BUCTYNUNa KaTeEropuyHO NPOTK, BBaXaruu, WO CycnifibCTBO He
rotoBe [0 Takoi NaM’aTi, a Ha3MBaTWU BYNULIIO HEBIJOMUM rpoMagi iMaM HeJopPEeYHO.

B Ykpaini 2007 Ta 2010 pp. Bigbynucs ABi koHdepeHuii nam’aTi bopuca Banbxa, opraHi3oBaHi
MeTpom Yeropkoto, — «BanbxiBcbki UntaHHsA». Lle ctano He npocto Aobpoto 3BiCTKOW, ane N BaXXnnBMM
CTUMYNOM [0 aHanidy HaykoBoro HapbaHHA bBopuca Banbxa i 3BepHeHHs yBaru Konmer Ha Taky
HenepeciyHy 0COOUCTICTb B iCTOPIT yKpaiHCLKOI 30010rii, My3eonorii, 0OXOpoHM Npupoau, enigemionorii. o
4YeproBoi KOHgepeHLUIii LUboro Luky 6yno nigrotoBneHo HeBenuykuin Hapuc (3aropogHiok, 2018), Hapani
pO3BMHEHWUI A0 Lboro ornsdy. CnoaiBaemocs, WO Le MaTepian CTaHe BaXMMBUMM [OMOBHEHHAM [0
icTopii po3BWTKY 300mM0rii Ta My3eonorii Ha CxigHWX TepeHax YKpaiHu i 4OOpOoK OLUIHKOK HayKOBOro Ta
KpaesHas4oro cnagky bopuca Banbxa.

MicnamoBa

IcTopia npuxoBana 4YMMmano BaXnMBUX OeTanemn XUTTS i HaykoBoOi AianbHocTi bopuca Banbxa.
Baxnueo nepeniynty 30010riB, 3 AKUMU BiH HANEBHO KOHTAKTYBaB i y cnoragax abo cTatTax Akux MOXYTb
OyTu HOBI Baxknuei getani: Biktop AepiH, €BreH JlaBpeHko, Pepip MakcumeHko, Muxanno Knokos, IBaH
KoBaneHko, Onekcinn MuryniH, Ceprii OrHeoB, IBaH [Migonnivyko, Mukona CenesHboB, Mukona Comos,
Maeno CywkiH, Banepin Tanies, Inna YacosHikoB, Mwukona LWapnemanb, Makc Wrtamm. Yumano
iHpopmauii € B wopeHHnkax Cepria Banbxa. BaxnveBumun kpokamu y BMBYEHHiI 1horo Giorpadii Ta
HayKkoBOro cnagky MoOXyTb OyTu: 1) aHamni3 noro AisinbHOCTi B XapKiBCbKOMY TOBapWCTBI OOCNIgHMKIB
npvpoan, 2) aHarnia paHile He [OCHiAXKEHMX 300S0MYHMX KOMEKLUi Ta MNEepPBUHHOI ETUKETKOBOI
iHdbopMaLlii, a TakoxX XXypHaniB HaaXOMXKeHHS Konekuin; 3) 3aragaHi TyT He pa3 LLOAEHHUKN CUHA.

Moosikn

Llen Hapuc ccopmoBaHO nicna HanornernMeux npono3uuin [NeTpa Yeropku, HaTXHEHHOroO
pocnigHuka npupoan JliBobepexHoro MpuagHinpos’a. Hawa nogsika TeTtsani Atemacosin, OnekcaHapi
Banpaunin, Muxanny baniky, MNasny benuubkomy, Mukoni binawiscekomy, Biktopil BoHaapeHko, Biktopy
Bbyceny, Biktopy 'pami, Anatonito Knumosy, BikTopii KoHcTaHTiHOBIN, Iropto KopHaubkomy, MapuHi
MpuHb, OnekcaHgpy lMNpuHb, Bonogumupy TiMmoweHkoBy, Mukoni ToBnuHUO, Onb3i XOpyHXiA 3a LiHHI
OBroBOpeHHs Ta OOMOMOry B MOLUYKY pigkicCHUX mkepen i dakTiB. Oakyemo €BreHii Yntopi, HOpito
InntoxiHy, Enbliagy AckepoBy 3a JonoMory npu poboTi 3 My3eriHUMK KONeKLisiMy ccaBuiB Ta doToKonii
TXHIX eTUKeTOK i XypHanbHUX 3anuciB Ta AHApito KaHaaypoBy 3a cnpusaHHS y uux nowykax. LLupa noagka
Bopucy Banbxy (mon.), noro cuHoBi Ceprito Banbxy Ta cectpi Onimniagi puleHKO 3@ YMCIEHHI
KOHCyInbTaUil Ta MaTepianu 3 poanHHUX apxisiB. [skyemo Hatanii Kayanui 3a opraHisauito enekTpoHHOro
38’s3ky 3 Onimniagoto Banbx Ta HagicnaHi konii AoKyMeHTIB. TeKCT 3a3HaB BaXnMBMX pefaryBaHb nicrns
BMUNTKM Koneramu — lropeMm KopHaubkum, OnekcaHgpom [MpuHem Ta TeTsHOO ATeMacoBow, 3a LWo
aBTOpKn iM OeamexHo BAAYHI. [dskyemo 3onTtaHy bapkaci 3a peparyBaHHs aHITIOMOBHOIMO pe3ioMe.
Martepian nigrotoBneHo B pamkax HaykoBoi TemMu HauioHanbHOro HaykoBo-rnpupogHudoro myseto HAHY
«My3elHi npupogHUYi kKonekuii ik 06’ekT PyHAaMeHTanbHUX Ta NPUKNagHNX AOCHIOKEHbY.

25 ToMy TPOXY AMBHUM € TBEPIKEHHS MPO Te, L0 MiCns NoBepHeHHst Ao ApTemiBcbka BiH CTaB rONIOBHUM Nikapem
(Bopeiiko, 2001), gk i nogibHe Ao pagsHCbkoi Midhonorii TBEPMKEHHS, WO «B nepiod okynauii nikap b.C.Banbx
HagaBaB 4OMOMOry NOpaHeHVM YepBOHOaPMIMLSM, NiKyBaB iX | nepexoByBaB No darnbHix xyTopax» (ibid.).
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Mapa3nTuyHi HannpocTiwi npomMucnoBux pub rupna piukn Kypu
C.H.MamepoBa, LL.P.I6parimoB

Y 2014-2016 pokax MeTOAOM MOBHOro NapasvTomNOoriYHOro po3TWHY gocrimkeHo 202 ek3. pub, wo 6ynu
BUnoBreHi y rupni pivkn Kypu i HanexaTb g0 Takux 14 BMAiB: Kacnicbka 3BMYanHa kinbka — Clupeonella
delicatula caspia, kacnincekuin nysaHok — Alosa caspia caspia, YopHocnuHka — A. kessleri kessleri, kacniicbka
Bobna — Rultilus rutilus caspius, kytym — R. frisii kutum, 4yepBoHOry6un >kepex — Aspius aspius taeniatus,
KypuHcbka wemas — Chalcalburnus chalcoides, 3akaBka3bka ryctepa — Blicca bjoerkna transcaucasica, nawy, —
Abramis brama orientalis, kacniicekuii pnbeub — Vimba vimba persa, cazaH — Cyprinus carpio, com — Silurus
glanis, cygak — Sander lucioperca, okyHb — Perca fluvistilis. B pesynbTati npoBeaeHnx JocnigaXeHb BUSIBNIEHO
21 BMA NapasuTUYHUX HaNWMNPOCTIWKX, WO HanexaTtb Ao 5 Tunis, 7 Knacis, 7 psaiB i 8 poavH: DKryTUKOHOCL
Trypanosoma carassii, Cryptobia borelli, Costia necatrix, kokungis Eimeria carpelli, mikpocnopugis Pleistophora
siluri, mikcocnopugii Myxobolus bliccae, M. bramae, M. cyprini, M. dispar, M. ellipsoides, M. muelleri,
M. musculi, M. oviformis, M. pseudodispar, M. rotundus, iH¢y3opii Chilodonella hexasticha, Ch. piscicola,
Ichthyophthirius multifiliis, Trichodina caspialosae, T. jadranica, Trichodinella epizootica. Haibinbw yactum
opraHoM riokanisauii BUSIBeHWX Hamun napasuTiB € 356pa, B iX TkaHuHax 6yno BusiBneHo 7 Bugis mikcocnopugin,
a Ha ix noBepxHi 1 BMA OKryTMKOHOCUIB i 6 BUAiB iHGy30pii. 3 iHWKMX opraHiB B HWpKax Big3HayeHo 9, B
cenesiHui — 7, Mm'asax — 6, Ha NOBEepXHi Tina, Ha LWKIpi i B ce4OBOMY MiXypi — N0 5, B neviHui — 4, Ha NOBEpXHi
NNaBHUKIB, B KPOB'SHOMY PYCIIi, CTiHKax KMLEYHUKa i B XOBYHOMY MiXypi — No 2 Buau, y cepui, NigLwKipHin
CMOSYYHIN TKaHWHI, oYax i roNoBHOMY MO3KY — no 1 BUAY napasMTUYHUX HannpocTiwnx. Y cknagi npotodayHu
eHponapa3sntu (14 BuAaiB) 3HayYHO nNepeBaxanu Hag ektonapasutamu (7 Bugis), a oopmu, LLO PO3BUBAOTHCS 3i
3MiHOlO rocnogapis (12 BuaiB), Hag dopMamu, WO MalTb NPOCTUA UMk po3BuTKy (9 BuAaiB). BinblwicTb
BMSIBIIEHMX Napa3unTiB Mae NpPiCHOBOOHE MOXOOXXEHHS, TOMY Yy pynb, BUNOBNEHUX B CUIbHO OMPICHEHIN AinsHui
rmpria Kypw, koHcTaToBaHO Ginblue BMAIB NapasuTiB, HiK Ha AinsHkax 3 Ginbw MiHepanisoBaHOK BOAOH0.
BcTaHoBneHo, Wo, Ha BiAMIHY Big eKkTornapasuTiB, NPICHOBOAHI eHaonapasnTu, 3apaxeHHs SkMMu BinbyBaeTbcs
B MpiCHin BOAi, B opraniami pnb nepeHocATbCs i Ha Ginbl MiHepani3oBaHri AinsHkn. Cepen ycix BUSABMEHUX
HannpocTilwux 7 BuaiB € 30yaHMKkamn 3axBoptoBaHb pub. OgHak, y 3B'A3Ky 3 He JyXXe BMCOKOHK 3apaXeHICTHo
pn0b, NaToreHHi ABMLLA, BUKNMKaHI LMMK napasvTamu, He crnocTepiranucs.

Knito4oBi cnoBa: napasumu, Hatinpocmiuwi, pubu, pidka Kypa, Kacnilicoke mope.

Parasitic protozoans of commercial fishes of the Kura river estuary
S.N.Mamedova, Sh.R.Ibrahimov

In 2014-2016 complete parasitological autopsy was used to examine 202 individuals of the Kura River
estuary fish, belonging to the following 14 species: Caspian common sprat — Clupeonella delicatula caspia,
Caspian shad — Alosa caspia caspia, black-backed shad — A. kessleri kessleri, Caspian roach — Rutilus rutilus
caspius, kutum — R. frisii kutum, asp — Aspius aspius taeniatus, Kura shemaya — Chalcalburnus chalcoides,
Transcaucasian silver bream — Blicca bjoerkna transcaucasica, bream — Abramis brama orientalis, Caspian
vimba — Vimba vimba persa, carp — Cyprinus carpio, catfish — Silurus glanis, pike — Sander lucioperca, perch —
Perca fluvistilis. As a result of the research there were found following 21 species of parasitic protozoa
belonging to 5 phyla, 7 classes, 7 orders and 8 families: flagellates Trypanosoma carassii, Cryptobia borelli,
Costia necatrix, coccidia Eimeria carpelli, microsporidium Pleistophora siluri, myxosporeans Myxobolus
bliccae, M. bramae, M. cyprini, M. dispar, M. ellipsoides, M. muelleri, M. musculi, M. oviformis,
M. pseudodispar, M. rotundus, infusorians Chilodonella hexasticha, Ch. piscicola, Ichthyophthirius multifiliis,
Trichodina caspialosae, Ichthyophthirius multifilis, Trichodina caspialosae, Trichodinella epizootica. The
most frequent organ of localization of the parasites were the gills, in their tissues 7 species of myxosporeans,
and on their surface 1 species of flagellates and 6 species of infusorians were found. In each of the remaining
organs there were noted following numbers of species of parasitic protozoans: in the kidneys — 9 species, in
the spleen — 7 species, in the muscles of the body — 6 species, in the skin and bladder — 5 species, in the
liver — 4 species, on the surface of fins, in the bloodstream, intestinal walls and gall bladder — 2 species, in
the heart, subcutaneous connective tissue, eyes and brain — 1 species. In the composition of protofauna,
endoparasites (14 species) significantly prevailed over ectoparasites (7 species), and the forms that develop
with a change of hosts (12 species), prevailed over forms that have a simple development cycle (9 species).
Most of the parasites are of freshwater origin, so more species of parasites were found in fish caught in the
highly desalinated part of the Kura estuary than in areas with more mineralized water. It has been established
that, in contrast to ectoparasites, freshwater endoparasites, the infection by which occurs in fresh water, in
the body of fish are also transferred to more mineralized sites. Among all discovered protozoa 7 species are
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the causative agents of fish diseases. However, due to not very high infection of fish, no pathogenic
phenomena caused by these parasites were observed.

Key words: parasites, protozoa, fish, Kura River, Caspian Sea.

Mapa3uTuyeckne npocrenune NPOMbICIOBbIX Pbid YCTbsA peku Kypbl
C.H.MamepoBa, LLU.P.UGparumoB

B 2014-2016 rogpax MeTOAOM MOSIHOMO MNapasvTONIOrMYecKkoro BCKpbITUS uccriegoBaHo 202 3k3. pblb,
BbIMOBMEHHbIX B yCcTbe pekn Kypbl, oTHOcAWMXCA K cnegyoowmm 14 Buaam: kacnuickas OBbIKHOBEHHas
kunbka — Clupeonella delicatula caspia, kacnuickuin nysaHok — Alosa caspia caspia, YepHocnuHka — A. kessleri
kessleri, kacnuiickas Bobna — Rutilus rutilus caspius, kytym — R. frisii kutum, kpacHorybbii xepex — Aspius
aspius taeniatus, kypuHckasa wemas — Chalcalburnus chalcoides, 3akaBka3sckas ryctepa — Blicca bjoerkna
transcaucasica, new, — Abramis brama orientalis, kacnuiickuii pbibey, — Vimba vimba persa, casaH — Cyprinus
carpio, com — Silurus glanis, cygak — Sander lucioperca, okyHb — Perca fluvistilis. B pesynbtate npoBegeHHbIX
uccrnenoBaHun obHapyxeH 21 BMA MapasMTUYECKUX MPOCTENMLIMX, OTHOCAWMXCS K 5 Tvnam, 7 knaccam, 7
oTpsigam u 8 cemencTBaM: XKryTMKoHocLbl Trypanosoma carassii, Cryptobia borelli, Costia necatrix, kokungus
Eimeria carpelli, mukpocnopuaums Pleistophora siluri, mukcocnopugumn Myxobolus bliccae, M. bramae, M. cyprini,
M. dispar, M. ellipsoides, M. muelleri, M. musculi, M. oviformis, M. pseudodispar, M. rotundus, nHdYy30pUK
Chilodonella hexasticha, Ch. piscicola, Ichthyophthirius multifiliis, Trichodina caspialosae, T. jadranica,
Trichodinella epizootica. Hanbonee 4yacTbiM opraHom nokanusaunm 06Hapy>KeHHbIX HAMU NapasnToB SIBMSOTCS
Xabpbl, B MX TkaHsAX 6blno 06HapyxeHOo 7 BUAOB MUKCOCNOPWANIA, @ Ha UX NOBEPXHOCTU 1 BMA XIYyTUKOHOCLEB
n 6 B1naoB uHMYy3opun. N3 octanbHbLIX OpraHoB B Movkax OTMeyeHo 9, B ceneseHke — 7, Mbiwuax — 6, Ha
MOBEPXHOCTU Tena, Ha KoXe M B MOYEBOM My3bipe — No 5, B nmevyeHn — 4, Ha NOBEPXHOCTU MIAaBHWUKOB, B
KPOBSIHOM pycCrne, CTEHKax KWLIEeYHUKA W B >KEM4YHOM My3bipe — no 2 BuAa, B cepaue, MOAKOXHOMN
COEAUHUTENbHON TKaHW, rnasax v rofioBHOM Mo3ry — no 1 BuAy napasuTudeckux npoctenwmx. B coctase
npotodayHbl dHAonapasvTel (14 BMAOB) 3HauYMTEnbHO nNpeobnaganu Hap akTonapasutamu (7 BMAOB), a
dopmbl, pasBuBaroLLMECH CO CMEHOW x035ieB (12 BMAOB), Ha4 hopmMamMu, UMEOLLMMM NPOCTON LIMKN pa3BUTKS
(9 B1ooB). BonbLWMHCTBO OBHaPYXEHHbIX Napa3uToB UMEET NPEeCHOBOAHOE MPOUCXOXAEHNE, NOSTOMY Y pbIO,
BbIMOBIIEHHbIX B CUIMBbHO ONPeCHEeHHOM y4yacTke ycTbsl Kypbl, KOHCTaTMpoBaHO Oorblue BUAOB Napas3vToB, Yem
Ha yyacTkax ¢ 6onee MuWHepanu3oBaHHOW BOAOW. YCTaHOBMEHO, YTO, B OTMMYME OT 3IKTOMAPa3UTOB,
NPECHOBOAHbIE 3HAOMaPasuThbl, 3apaKeHue KOTOPbIMWM MPOMCXOOUT B MPECHOW Bode, B OpraHusme pbld
nepeHocATca u Ha bonee MyMHepanusoBaHHble ydacTku. Cpeaun Bcex obHapyXeHHbIX NpocTenwmnx 7 BUAOB
aBnsATCcs Bo3byautenammn 3abonesaHnin polb. OgHako, B CBSA3N C HE OYEHb BbLICOKOW 3apaKEHHOCTbIO Pblb
NaTOreHHbIX ABNEHUN, BbI3BaHHbLIX 3TUMW Napasntamu, He Habnganochk.

KnroueBble cnoBa: napasumsl, npocmedwue, pbibbi, peka Kypa, Kacnutickoe mope.

BeeaeHue

Kypa sBnsietca camon Gonblion pekon KaBkasa, ee anuHa 1515 km, a nnowagb Bogocbopa
188000 km?. OHa GepeT Havano B Typuum U, Nponas Yepes Tepputopum Mpysum n Asepbaiigxkara, enagaeT
B KOxHbI Kacnuin. [enbta Kypbl MMeeT NpoTskeHHOCTb 20 KM B FOr0-BOCTOYHOM HanpaBIieHUK, ee LuMpuHa
okosno 15 kv, a nnowaab 15 Tbic. ra. OHa COCTOMT U3 HECKOJbKUX HEBOMbLUMX U OBYX OCHOBHbIX PyKaBOB,
no koTopblM npoTekaeT 4o 85% Bcero noToka. B coctaBe rpyHTa genbThl NpeobnagatT Necok, UINCTbIN
necok 1 un, 34ecb CUMbHO pasBuTa BbICLLAS pacTUTENbHOCTb. B 3o0nnaHkToHe oTMeyeHo 34 Buaa, a B
3006eHTOCE 83 BUaa 6ecno3BOHOYHbLIX. B nxtnodayHy Bxogut 60nbLWMHCTBO BUAOB, obuTawmx B Kype,
32 UCKIMOYEHMEM HECKONbKUX (POPM, XapakTepHbIX Arsi TOPHbIX Y4acTKOB 3TOW peku. 34ecb HepecTaTcs
Takue NosynpoxoaHble NpoMbICIOBLIE PbiObl, Kak BOONa, KyTyM, pbliOeL, Kepex, NeL, casaH, COM 1 cyaak.
3 amcpmbun 3gecb obuTaloT 3eneHas xaba, KBakwa U 03epHasi NaryLika, n3 penTuini — kacnumickas u
bonoTHaa 4epenaxu, BoAsHOW yxX. [enbta sBNSeTCA MeCcToM 00uTaHMs OGOonbLIOro KonuyecTBa
BOAONABAOLLMX NTUL, B TOM YMche 1 pbiboaaHbix. K aenbTe Kypbl npuneraeT cunbHO ONPECHEHHOE YCTbe
3TOM peku, rae MuHepanusauus Bogbl konebnetcs B npegenax 2-7 %.. 3geck obutaloT Kak
NpecHOBOAHbLIE, TaK U HEKOTOpbIE Mopckue BuAabl pblb (Potential Ramsar sites ..., 2000; Ismayilov, 2005).

HecmoTp4d Ha TO, Y4TO N3y4YeHne Napas3uToB, B TOM YNCIE NMPOCTENLINX, Pbib 3TUX akBaTOPUN UMeeT
GonbLIOe NPakTUYeCcKoe U TeopeTUyeckoe 3Ha4YeHne, B OTMYME OT ApYyrMx panoHoB Kacnummckoro mopsi
(MBparumos, 2012), a Takke apyrnx sogoeMmoB Asepbarnmxkara (Mukaunos, 1975; Mukaunos, N6parumos,
1980; Llakapanuesa, 2018; lbrahimov, Shakaraliyeva, 2017), 0o npoBeOeHHbIX Hamu paboT OHu
OCTaBanuCb He uccrnegoBaHHbIMU. [103TOMY Lenbio Hawero uccregoBaHust GbiNoO BbiSBReHWE ayHbl
napasmTuyeckux NPoCcTenLmnx pold ycTbsa pekn Kypbl 1 ee 3Konormdeckuin aHanus.
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Martepuan n metoguka

B 2014-2016 rr. HamMM METOAOM TOSIHOMO MapasuUToONoOrM4yeckoro BCKpbITUSA (BbixoBckas-
MaBnoBckasi, 1985; NpoHuHa, MNpoHuH, 2007) BbIn nccrneqoBaHbl BbINIOBIEHHbIE B YCThe pekun Kypbl 202
3K3. pblb, OTHOCALWIMXCA K criegylowmm 14 Buaam: Kacnumnckasi oOblKHOBEHHasi kunbka — Clupeonella
delicatula caspia (Svetovidov), kacnunckuin nysaHok — Alosa caspia caspia (Eichwald), yepHocnuHka —
A. kessleri kessleri (Grimm), Bo6na — Rutilus rutilus caspius Jakowlev, kytym — R. frisii kutum (Kamensky),
KpacHorybbli xxepex — Aspius aspius taeniatus (Eichwald), kypuHckas wemasi — Chalcalburnus chalcoides
(Guldenstadt), 3akaBka3sckasi ryctepa — Blicca bjoerkna transcaucasica Berg, new, — Abramis brama
orientalis Berg, kacnuickui pbibel — Vimba vimba persa (Pallas), cazaH — Cyprinus carpio L., com — Silurus
glanis L., cyaak — Sander lucioperca (L.), okyHb — Perca fluvistilis (L.). BupoBas npuHagnexHocTb pblb
onpegensanack no moHorpadgpum HO.A.A6aypaxmaHoBa (1962). NoeHTudunkaumsa obHapy>KeHHbIX BUAOOB
napasuToB Npou3Boguiacb No COOTBETCTBYHOLIMM onpeaenutenam napasutoB pold (Onpegenutens ...,
1975, 1984).

MonyyeHHbI MaTepuan B BMAE MOCTOSIHHbIX MpenapaToB XpaHUTCSA Ha kadenpe MeguUUHCKON
ovonormm wn reHeTukn AsepbarigKkaHCKOro MeauUMHCKOro yHuBepcuteTa. KapTta-cxema panoHoB
NccrnefoBaHUA U pacrornoXeHUs NyHKToB cbopa maTtepuana npusegeHa Ha puc. 1.
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Puc. 1. KapTa-cxema panoHa nccrneaoBaHMA U pacnosioXXeHue NyHKTOB coopa maTtepuana

Pe3ynbTaTthbl
B pesynbtate uccrnepoBaHus pbid ycTbs Kypbl Hamu ©Obin oOHapykeH 21 Bug NpOCTEWLUMX,
OTHOCAILUMXCA K pasnuyHbiM TaKCOHOMUYECKMM rpynnam noguapcrBa Protozoa. Hwxke npuBogutcs
TaKCOHOMMYECKMI 0630p 3TUX BMAOB C yKa3aHWEM XO35IEB, 9KCTEHCMBHOCTU MHBa3nK (%) 1 nokanuaaumu.
Moauapcteo MPOCTENLWNE — PROTOZOA
Tun XKIN'YTUKOHOCLbI — MASTIGOPHORA Diesing, 1866
Knacc KWHETOMNACTWAObI — KINETOPLASTOMONADA Honigberg, 1963
Otpsg TRYPANOSOMAMODIDA Kent, 1880
CewmelictBo TRYPANOSOMIDAE Doflein, 1911
Trypanosoma carassii (Mitrophanov, 1883)
Xo3sauH: Bobna (11,8%).
Jlokanusauusi: KpoBsiHoe pycrio.
Cemenctso BODONIDAE Stein, 1878
Cryptobia borelli (Laveran et Mesnil, 1901)
XozsanH: Bobna (5,9%).
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Jlokanusauusi: KpoOBSIHOE PyCro.
Costia necatrix (Henneguy, 1884)
Xo3suH: casaH (13,3%).
Jlokanusauus: koxa, abpsbl.
Tun CIMTOPOBUKN — SPOROZOA Leuckart, 1872,
emend. Krylov, Dobrovolsky, 1980
Knacc KOKUMAMN — COCCIDIOMORPHA Doflein, 1901
OTtpsig COCCIDIDA Labbe, 1889, emend. Krylov, 1980
CewmelictBo Eimeridae Léger, 1911
Eimeria carpelli Léger et Stankovitch, 1921
Xo3sanH: casaH (20,0%).
Jlokanuzauusi: CTEHKM KULLEYHMKA U KEMYHOrO Ny3blpsi.
Tun MUKPOCNOPWOUN — MICROSPORIDIA Balbiani, 1882
Knacc MUKPOCMOPUONUN — MICROSPORIDEA Corliss et Levine, 1963
OTtpsag GLUGEIDA lIssi, 1983
Cemencteo GLUGEIDAE Gurley, 1893
Pleistophora siluri Gasimagomedov et Issi, 1970
Xo3auH: com (33,3%).
Nokanusauns: CTEHKN KULLEYHWMKA.
Tun MUKCOCTIOPUONN — MYXOZOA
Knacc MYXOSPORIDIA Butschli, 1881
OTtpsag BIVALVULEA Schulman, 1959
CewmeitictBo MYXOBOLIDAE Thélohan, 1892
Myxobolus bliccae Donec et Tozyjakova, 1984
Xo3sauH: ryctepa (20,0%).
Jlokanusauus: xabpsbl.
M. bramae Reuss, 1906
XossieBa: Bobna (35,3%), kytym (20,0%), xepex (15,4%), ryctepa (10,0%), new (21,4%), pbibey
(25,0%), caszaH (66,7%).
Nokanusauus: koxa, >kabpbl, NOYKK, CeneseHka, cepaue, MbILLbl, XeN4HbIA 1 MOYEBON My3bIpu.
M. cyprini Doflein, 1898
XossieBa: Bobna (17,7%), casaH (40,0%).
Jlokanusauusi: NoYKkn, ceneseHka, MbiLLLb.
M. dispar Thélohan, 1895
XossieBa: kyTyM (6,7%), casaH (13,3%).
JNokanuzauusi: xabpbl, MbILLLbI, MOYKM, MOYEBOM NYy3bIPb.
M. ellipsoides Thélohan, 1892
Xo3ssanH: pbeibey (12,5%).
Nokanusauus: xabpbl, MOYKK, NeYeHb, ceneseHka.
M. muelleri Butschli, 1882
Xossiea: Bobna (23,5%), kytym (13,3%), ryctepa (20,0%), casaH (33,3%), cynak (16,6%).
Nokanusauus: xabpbl, NOAKOXHAS COEANHUTENBbHASA TKaHb, NEYEHb, MOYKW, CeNneseHKa, Xen4vHbln 1
MOY€BOM Ny3blpw, rnasa.
M. musculi Keysselitz, 1908
Xossesa: Bobna (29,4%), wemas (16,7%), pbibew (18,8%), casaH (26,7%).
Jlokanusauus: mbiliLbl, CeneseHka, neyeHb, NOYKM, MOYEBOW My3bipb, FONIOBHON MO3T.
M. oviformis Thélohan, 1882
Xossesa: Bobna (11,8%), pbibey (6,3%).
Jlokanuzauus: xabpbl, MbILLbI, MOYKKN, CeNne3eHkKa.
M. pseudodispar Gorbunova, 1936
Xossesa: Bobna (5,9%), kytym (6,7%), pbibew, (12,5%), casaH (20,0%).
Jlokanuzauus: xabpbl, MbILLbI, MOYKKW, NEYEHb, Cene3eHka.
M. rotundus Nemeczek, 1911
Xo3sauH: newy (14,3%).
Jlokanuaaums: NoYkn, MoOYeBON Ny3blipb.
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Tun PECHUYHbIE — CILIOPHORA Doflein, 1901
Knacc ULUPTOCTOMATA — Cyrtostomata Jankowski, 1978
Otpsg HYPOSTOMATIDA Schewiakoff, 1896
CewmelictBo CHILODONELLIDAE Deroux, 1970
Chilodonella hexasticha (Kiernik, 1909)
X03auH: OKyHb (21,4%).
Jlokanunsauus: NoBepXHOCTb Kabp 1 KOXMK.
Ch. piscicola (Zacharias, 1894)
XO035uH: OKyHb (14,3%).
Jlokanusauusi: NOBEPXHOCTb >abp, KOXW 1 MIaBHUKOB.
Knacc MJIEHYATOPOTbBIE - HYMENOSTOMATA Delage et Hérouard, 1896
Otpsag TETRAHYMENIDA Fauré-Fremiet, 1956
CemeiictBo OPHRYOGLENIDAE Kent, 1882
Ichthyophthirius multifilis Fouquet, 1876
Knacc KPYITOPECHWUYHBIE — Peritricha Stein, 1859
X035WH: OKyHb (28,6%).
Jlokanunsauus: NnoBepxHOCTL Xabp, KOXM 1 NNaBHUKOB.
Otpsa PERITRICHIDA Stein, 1859
CewmeliictBo TRICHODINIDAE Claus, 1874
Trichodina caspialosae Dogiel, 1940
Xo3suH: kunbka (31,6%), ny3aHok (43,8%), yepHocnuHka (36,4%).
Jlokannsauus: noBepxHOCTb Xabp, KOXM 1 NNaBHUKOB.
T. jadranica Raabe, 1958
Xo3savH: wemas (11,1%), com (8,3%).
Nokanusauus: NoBepxHOCTb Tena u xabp.
Trichodinella epizootica (Raabe, 1950)

X035uH: okyHb (14,3%).
Jlokanunsauusi: NoBepXHOCTL abp.

Kak BuaHO 13 npuBedeHHbIX AaHHbIX, CPeay NepeyncrieHHbIX napasmTos Mukcocnopmauns Myxobolus
bramae otmedeHa y cemu, M. muelleri — y natu, M. musculi n M. pseudodispar — kaxgpli y YeTbIpex,
Trichodina caspialosae — y Tpex, Myxobolus cyprini, M. dispar, M. oviformis n Trichodina jadranica — kaxgbin
y OBYX BUAOB pblb. Kaxxabii N3 ocTanbHbIX BUAOB NapasvToB KOHCTaTUPOBaH TOMbKO Y OAHOro Buaa pbib.
Hanbonee yactbiM opraHom nokanusaumm 06Hapy>XEHHbIX HAMW Napa3nToB SIBNAIOTCS Xabpbl, B UX TKAHAX
6bIno obHapyxeHo 7 BMOOB MMWKCOCMOPWAMIA, @ Ha UX MOBEPXHOCTU 1 BUA XKrYyTUKOHOCLEB M 6 BMOOB
nHAY30puri. M3 ocTanbHbIX OpraHoB B NoYKax OTMeYeHo 9, B ceneseHke — 7, Mbiliuax — 6, Ha NMOBEPXHOCTH
Tena, Ha KoXe 1 B MO4YeBOM My3bipe — Mo 5, B neveHn — 4, Ha NOBEPXHOCTU NNAaBHUKOB, B KPOBSHOM pycrie,
CTEHKaX KuLeYHUKa 1 B XeNn4yHoOM ny3blpe — No 2 BuAaa, B cepaue, NOAKOXHOW COeaVMHUTENbHON TKaHu,
rnasax 1 rofioBHOM Mo3ry — no 1 Buay napasutuieckmx npocTenLmX.

B uncne sapernctpupoBaHHbIX Hamu MapasutoB 7 BMAOB (KryTukoHocel Costia necatrix u Bce
WHy30pnn) ABNAIOTCA 3KTOMapasutamm, ocTanbHble 14 BUOOB (KryTUKOHOCUbLI Trypanosoma carassii n
Cryptobia borelli, kokumgunsa Eimeria carpelli, mukpocnopuauns Pleistophora siluri n Bce mukcocnopugumn) —
aHgonapasuTbl. B coctaBe npoTodayHbl HECKOMbKO MpeobragatoT BuAbl, pasBMBaloLWLMECH CO CMEHON
X0351€B, K HUM OTHOcATCA 12 BMAOB (KryTWUKOHOCUbI Trypanosoma carassii n Cryptobia borelli, Bce
Mukcocnopuamnt), opmbl, MeIOLLIME NPOCTON LMK pasBuUTUA, NpeacTasneHsl 9 Bugamu.

Cpeawn uccrnepoBaHHbIX HaMu pbl6 HaMboNbLIMM YncioM (8) BUAOB NapasvTUYeCKUX NPOCTENLINX
6bInn 3apaxeHbl BoO6Na v casaH. Y nepsowi bbinm HanaeHbl Trypanosoma carassii (11,8%), Cryptobia borelli
(5,9%), Myxobolus bramae (35,3%), M. cyprini (17,7%), Myxobolus muelleri (23,5%), M. musculi (29,4%),
M. oviformis (11,8%), M. pseudodispar (5,9%), y BToporo — Costia necatrix (13,3%), Eimeria carpelli
(20,0%), Myxobolus bramae (66,7%), M. cyprini (40,0%), M. dispar (13,3%), Myxobolus muelleri (33,3%),
M. musculi (26,7%), M. pseudodispar (20,0%). 3a HMMK NO YMcny BMAOB OBHapPYXeHHbIX napasutos (5)

1 [lonroe Bpemsi cuMTanochk, YTo MUKCOCTIOPUAMN UMEIOT MPOCTOM XU3HEHHbIN Lk (LLynbmaH, 1966), ogHako B KOHLEe
MPOLLIIOro U Havane 3Toro CTONETUsi MHOMOYMCIEHHbIE 3KCMEPUMEHTDI, Pe3yrbTaTbl KOTOPbIX ONUCaHbI B pa3nuyHbIX
pabotax (Bartholomew et al., 1997; N6parumos, 2007; Okamura et al., 2015 n gp.), nokasanu, 4YTo 3TV NapasuTbl
pa3BMBaOTCS C UCMONMb30BaHNEM NMPOMEXKYTOYHOIO X038MHA, B YACTHOCTU ONTUTOXET.
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cnepgyet pblbel: Myxobolus bramae (25,0%), M. ellipsoides (12,5%), M. musculi (18,8%), M. oviformis
(6,3%), M. pseudodispar (12,5%). Janee no y1crny BMAOB NapasntoB (4) ayT KYTYM U OKyHb. Y NepBoro
oTme4eHbl Myxobolus bramae (20,0%), M. dispar (6,7%), Myxobolus muelleri (13,3%), M. pseudodispar
(6,7%), y BToporo — Chilodonella hexasticha (21,4%), Ch. piscicola (14,3%), Ichthyophthirius muiltifiliis
(28,6%), Trichodinella epizootica (14,3%). Y ryctepbl KOHCTaTUpPOBaHbI criegyowme 3 Buaa NpPOCTENLLMX:
Myxobolus bliccae (20,0%), M. bramae (10,0%), M. muelleri (20,0%). Y wemau n coma HangeHo no 2 euga
napaautos: y nepsoro — M. musculi (16,7%) n Trichodina jadranica (11,1%), y BToporo — Pleistophora siluri
(33,3%) un Trichodina jadranica (8,3%). Y ocTanbHbIXx BUOOB pbid OOHapyxeHO no OOHOMY BWOOB
npoctenwmx: Trichodina caspialosae — y kunbku (31,6%), ny3aHka (43,8%) n 4epHocnuHkm (36,4%),
Myxobolus muelleri — y cynaka (16,6%).

Tabnuua 1.
KonuyecTtBO BMAOOB NapasvTUYeCKUMX MPOCTEMLUNX, OOHapPYXKEeHHbIX Yy pbl6 Ha y4acTkax C
pa3nnyHoOM cTeNeHb MUHepanusauum Boabl

HasBaHna BMAOB napasnToB 2—3 %o 4-5 %o 6—7 %o
Trypanosoma carassii 1 1
Cryptobia borelli 1
Costia necatrix 1
Eimeria carpelli 1 1
Pleistophora siluri 1 1
Myxobolus bliccae 1
M. bramae 1 1 1
M. cyprini 1 1 1
M. dispar 1
M. ellipsoides 1
M. muelleri 1 1 1
M. musculi 1 1 1
M. oviformis 1 1
M. pseudodispar 1 1 1
M. rotundus 1 1 1
Chilodonella hexasticha 1
Ch. piscicola 1
Ichthyophthirius multifiliis 1
Trichodina jadranica 1
T. caspialosae 1 1
Trichodinella epizootica 1

Yucno obGHapyXeHHbIX BUOOB 18 13 7

Mopaensiowee OOMbLUIMHCTBO HAWAEHHbIX HaMW NapasuTUYECKMX MPOCTENLIMX OTHOCUTCS K
NPeCcHOBOAHbIM bopmMam, B PasfIMYHOM CTEMNEHWM MNPUCMOCOBINEHHLIM K M3MEHEHMSIM MUHepanusaumm
BHELWHEN BOOHOW cpefpbl. VcknoyeHvem sdABnsieTcss Tonbko MHGy3opusa Trichodina caspialosae —
cneum@uyHbIA NapasnuT CenbaeBblX, KOTOpble SABMAAIOTCA TUMUYHO MOpPCKMMM pblbamn. MyHkTbI cbopa
mMaTepwuarna B ycTbe peku Kypbl Mbl YCIIOBHO pa3faenuiv Ha Tpu yyacTtka: ¢ MUHepanusaumei Boabl 2—3 %o,
4-5 %o 1 6—7 %0. B Tabn. 1 nokasaHo pacnpegeneHve NapasnTMYecKMX NPOCTENLNX pbib NO pasnmyHbIM,
Mo CTeNeHn MUHepanuaauum Bodbl, y4actkam ycTbs Kypbl. VI3 npuBedeHHbIX B HEN AaHHbIX BUOHO, YTO Y
pblb, BbLIFIOBMEHHBIX M3 HauMboree onpecHeHHoro yyactka (2—3 %o) ycTbsi, oTmedeHo 18, y pbib u3
NPOMEXYTOYHOro, MO CTENEHM MUHepanu3aumm BoAbl, yyactka (4-5 %0) — 13, a y pbid ns Hanbonee
COMOHOBATOBOAHOINO y4vactka (6—7 %0) — 7 BMAOB napa3uToB. ECTeCTBEHHO, 4TO aKTOMapasuThl,
HenocpeacTBEHHO CONpUKacasach C BHELLHEN BOAHOW Cpeaon, nogBepratoTcst 6onblieMy ee BO3geNCTBUIO
W, ecnu OHW He 06nagalT [OCTAaTOYMHOW 3BPUranuMHHOCTBIO, He nepeHocaT Gonbwnx konebaHui
MUHepanu3auum Boapl. o aTon NpuynHE TakMe TUMMYHO NMPECHOBOAHbLIE CTEHOranMHHbIE 3KTOMapasuThl,
kak Costia necatrix, Chilodonella hexasticha, Ch. piscicola, Ichthyophthirius multifilii n Trichodinella
epizootica, HaaeHbl TONbKO Y TEX PblG, KOTOPLIE BbIIOBIEHbI U3 y4acTka C HaUMEHbLUEN MUHepanu3aumei
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Boabl. [epBbli N3 HNUX ODHapyXeH y casaHa, a BCe OcCTallbHble — Y OKYHSi, BbIIIOBMIEHHbIX B CUIbHO
onpecHeHHOM yyacTke ycTbs Kypbl. B oTnnume ot HMX, npecHoBOAHbIN akTonapasuT Trichodina jadranica
obrnagaeTt Heckomnbko Gonbluern aBpuranuHHocTbio (M6parmoB, 2012) n obHapyXeH HaMm Ha y4acTKe C
MUHepanu3aumen Boabl 4-5 %.. WHdy3opusa Trichodina caspialosae, xapaktepHasi Onss MOPCKMX
cenbAeBbIX, OTMeYanachb Ha yvyacTkax CO CpaBHUTENbHO MOBLILWEHHOW MUHepanu3aumnen soabl (4—5 %o n
6—7 %o) N TOMbKO Ha CBOUX CNELNEUYHBIX XO35€eBaX — KUMbKe, My3aHKe 1 YEPHOCTIMHKE.

Wuave obctout geno ¢ sHgonapasutamu, K KOTOPbIM Cpean HadeHHbIX HAaMW Napa3nToB OTHOCATCS
XKIYTMKOHOCLbI, MapasnMTupyowue B KPOBW, KOKLUOUW, MUKPOCMOPUAMM U MUKcocnopuann. 3apaxeHue
3TMMU  MPOCTEMLUUMK  NPOUCXOAWUT MNPEUMYLLECTBEHHO B NpecHoBogHoW Boge. B yacTHocTwm,
nepeHocyMKkamun kposenapasutoB Trypanosoma carassii u Cryptobia borelli senawotca npecHoBogHble
KpoBococywme nusasku. [lonagas B opraHvM3m pblb, BCe 3TV napasvTbl MOryT 3aHocuTbcs U B 6onee
COIIOHOBaTOBOAHbIE akBaTopuu. Cnegyet OTMETUTb, YTO U MPU 9TOM YCINOBUM HE BCE 3TW SHOOMApPa3nThbI
O[VHAKOBO LUMPOKO pacnpocTpaHeHbl B UCCNEeA0BaHHOM HaMu panioHe. Tak, cpeayM MUKCOCNOpUAMI BO
BCEX TPEX y4acTKax C pasfMYHON CTENEHb MUHepanu3auum BoAbl Obinyu oTMedeHbl Tonbko Myxobolus
bramae, M. cyprini, M. muelleri n M. musculi, KoTopble WHBasWpoBanu 0Oonbllee, 4Yem Jpyrue
MMWKCOCMOPUANN, YACIO BUAOB pbib, N 3apaeHHOCTb KOTOpbIMM Bbinia Bbille, YEM 3apaXEHHOCTb APYrMMU
MMWKCOCMOPUANSIMMU.

Cpeayn obHapyXeHHbIX HaMU NapasnTUYECKMX MPOCTENLUNX MMEKTCH 7 BMOOB — XXIYTUKOHOCEL,
Costia necatrix, kokumausa Eimeria carpelli, mukcocnopuamsa Myxobolus muelleri, nHgpysopun Chilodonella
hexasticha, Ch. piscicola, Ichthyophthirius multifiliis, Trichodinella epizootica, koTopble SBNATCS
natoreHHbiMun ans pol6 (bayep u gp., 1977; NonoeuHa n ap., 2003). B ¢Bs3K C TeM, YTO 3apPaXKEHHOCTb
NCCrnefoBaHHbIX HamMy pbid aTMMKM napa3utamu Obia He OYeHb BbICOKOW, MAaTOrEHHbIX SBEHWN,
BbI3BaHHbIX UMW, Mbl He Habngann. OgHako Hanuume aTux Bo3OyauTenen Bce Xe criefyeT yuuTbiBaTb
npv NpoBeAeHN pbiBOXO3SANCTBEHHBIX MEPONPUATUN.

3aknoyeHue

B pesynbTate napasuTonorumveckux uccrnegoBaHum 202 3k3. pbld, oTHocAwwmxca Kk 14 Bugam,
npoeefeHHbIX B 2014-2016 rogax B ycTbe peku Kypbl, BbigBreH 21 BuA napasmtuyecknx npocTenLumx,
OTHOCALWMXCA K 5 TUNam, 7 knaccam, 7 otpsigam n 8 cemericteaM. B coctase npotodayHbl a3HOoNapasuThbl
(14 BMOOB) 3HauMTENBLHO Npeobnaganu Hag aktonapasutamu (7 BUOOB), a hopMbl, pa3BMBalOLLMECH CO
cMeHol xo3seB (12 BMaoB), Hag dhopMamMm, UMEKLLUMUN MPOCTOW LMK pa3suTus (9 Bnaos). bonblumMHCTBO
OOHapyXeHHbIX NapasvToOB MMEET MPECHOBOAHOE MPOUCXOXAEHME, MO3TOMY Y pblO, BLITOBIIEHHbIX B
CUNBbHO ONPECHEHHOM y4yacTke ycTbsi Kypbl, KOHCTAaTUPOBAHO BosbLUE BUAOB NapasvUToB, YEM Ha ydacTKax
c bonee MUHepanu3oBaHHOW BOOOW. YCTAHOBMEHO, YTO, B OTIMYME OT SKTOMApasvTOB, NMPECHOBOAHLIE
3HOOMNAapPasunTbl, 3apaxeHne KOTOPbIMU NPOUCXOANT B NMPECHOW BOAE, B OpraHM3Me pbib NepeHOCATCS M Ha
bonee MuHepanu3oBaHHble y4vacTku. Cpeanm Bcex OOHapyXeHHbIX MNPOCTENMX 7 BUOOB SABNSAOTCHA
BO3Oyautenammn 3aboneBaHunm pbld. OgHako, B CBA3WM C HE OYEHb BbICOKOM 3apaXEHHOCTbHO pbIO,
NaToOreHHbIX ABMEHWIN, BbI3BaHHbIX 3TUMU Napasvtamu, He Habna4anochk.
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FenbmiHTObayHa cBiNCbKUX BogonnaBHUX NTaxiB (rycka — Anser anser dom.

i kayka — Anas platyrhynchos dom.) HaxumBaHcbkoi AP
M.l.Ceig6enni, C. . MareppamoB

[enbMiHTM, BWKMMKAOYM pPi3HI  3aXBOPKOBaHHS, HeraTMBHO BNMMBAOTb Ha SKICTb M'Aca, HeCydicTb,
NPOAYKTUBHICTb Ta iHLUI XapaKTepUCTUKM CBINCbKUX BOAOMNMABHMX NTaxiB, SKi € NpoaykTaMu xapyyBaHHs. [ns
3anobiraHHs BuLenepenivyeHnx ssuw BrepLue 3 2014 no 2018 pp. B ycix parioHax HaxumBaHcbkoi AP (babek,
Ixynda, Wapyp, Kenrepni, Wax6y3, Opaybaa i Cegepek) 6ynu npoBeAeHi KOMMNEKCHI renbMiHTOMNOrIYHi
OOCNIMPKEHHST | NOBHWUIA renbMIiHTONOMYHUIA po3TUH 359 CBIICbKMX BOAOMMABHUX NTaxiB, Y siknx Oyno BUsBMNeHO
14 BugiB renbmiHTiB (3 BMam uectog — Fimbriaria fasciolaris, Tschertkovilepis setigera, Drepanidotaenia
lanceolata, 2 Bnan Tpematog — Notocotylus attenuatus, Hypoderaeum conoideum i 9 BuaiB Hematon —
Amidostomum anseris, Trichostrongylus tenius, Capillaria obsignata, Ganguleterakis dispar, Tetrameres
fissispina, Heterakis gallinarum, Ascaridia galli, Porraceum crassum, Thominx contorta). 3 Hux 11 Buais 6yno
BiA3HA4YeHO Y CBINCbKMX ryceit, 12 BMAiB y CBINCbKNX kavyoKk. CninbHUMK | Ansa rycen, i gna kadok € 9 suais (3
BMOW uecTon, 2 Buau Tpematod i 4 Buau Hemartopn). HasBHiCTb Takoi BEnuKOi KiNbKOCTi 3aranbHuX Buais
napasutis Ans obox BuAiB NTaxiB MOXHA MOACHWUTM YTPUMaHHSM LUMX MTaxiB B OAHAKOBMX YMOBax 3
aHanoriyHMM xap4yBaHHSAM B OOHMX | TUX caMux rocnogapcreax. BigcoTok 3apaxeHocTi renbMiHTamu rycen i
Kayok B3arani no HaxumeaHcbkin AP ctaHoBuUTb 46,5%. Okpemo BiacoTok 3apaxeHocTi B AP y rycen 45,1%, a
y kayok 48,0%. Hambinbly kinbkicTb BMAIB napasuTiB No panoHax 6yno BiasHaveHo: Babek — 12 Bugis,
Wapyp — 9 Bugis i KeHrepni — 8 Buais. 3 14-Tn BUAiB renbMiHTIiB, 3a3Ha4eHUX Ha Teputopil HaxymeaHceKoi AP,
3 Buau (Ganguleterakis dispar, Amidostomum anseris, Trichostrongylus tenius) 6ynu 3adikcoBaHi y BCix 7
paroHax 3 BUCOKOK EKCTEHCMBHICTIO N iHTEHCMBHICTIO iHBa3ii. 3HaXomKeHHa uux BCix 3 BUAIB HemMaTon B
Pi3HMX panoHax, ski BigpPi3HAOTLCA OOWH Bif OOQHOrO eKONoriYHMMU yMOBaMW, Ta IX LUMPOKE MOLUMPEHHS Y LINX
Xa3siB MOXXHA MOSICHUTU TUM, LLO Y HUX NPOCTUMA LIMKN PO3BUTKY, | MONOBHE, WO BCi BOHU € cneundivyHnummn
napasmTamu CBiCbKUX BOAOMNABHUX NTaxiB.

Kntouosi cnoBa: HaxyusaHceka AP, Anser anser dom., Anas platyrhynchos dom., eenbmiHmoghayHa.

Helminth fauna of domestic waterfowl (goose — Anser anser dom. and

duck — Anas platyrhynchos dom.) of Nakhchivan AR
M.l.Seyidbeyli, S.H.Maharramov

Helminths, causing various diseases, have a negative impact on the quality of meat, egg production,
productivity and other characteristics of domestic waterfowl that is an important source of a number of ration
components. To prevent the above facts, for the first time from 2014 to 2018, complex helminthological
studies were carried out in all regions of the Nakhchivan AR (Babek, Julfa, Sharur, Kengerli, Shahbuz,
Ordubad and Sederek) and 359 domestic waterfowl hosts were subjected to complete helminthological
autopsy to find 14 helminth species (three species of cestodes — Fimbriaria fasciolaris, Tschertkovilepis
setigera, Drepanidotaenia lanceolata, two species of trematodes — Notocotylus attenuatus, Hypoderaeum
conoideum and 9 nematode species — Amidostomum anseris, Trichostrongylus tenius, Capillaria obsignata,
Ganguleterakis dispar, Tetrameres fissispina, Heterakis gallinarum, Ascaridia galli, Porraceum crassum and
Thominx contorta). Of these, 11 species were observed in domestic geese and 12 species in domestic ducks.
Common for both geese and ducks are 9 species (3 species of cestodes, 2 species of trematodes and 4
species of nematodes). The presence of such a large number of common species of parasites for both
species of birds can be explained by keeping these birds under identical conditions with similar nutrition in the
same farms. The percentage of helminth infection of geese and ducks in general for the Nakhchivan AR is
46.5%. Separately, the percentage of infection in the AR in geese is 45.1%, and in ducks 48.0%. The largest
number of species of parasites by regions was recorded: Babek — 12 species, Sharur — 9 species and
Kengerli — 8 species. Of the 14 species of helminths recorded on the territory of the Nakhchivan Autonomous
Republic, three species (G. dispar, A. anseris, T. tenius) were recorded in all 7 regions with high prevalence
and intensity of infection. The finding of these all 3 species of nematodes in different regions differing from
each other in ecological conditions and their widespread distribution in these hosts can be explained by the
fact that they have a simple cycle of development, and most importantly, that all of them are specific parasites
of domestic waterfowl.

Key words: Nakhchivan AR, Anser anser dom., Anas platyrhynchos dom., helminth fauna.
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NenbmuHTOPayHa AomalwHUX BoaonsaBawowmx ntuy (rycb —

Anser anser dom. n ytka — Anas platyrhynchos dom.) HaxubiBaHckon AP
M.U.Cenpbennn, C.I.MareppamoB

enbMuUHTBI, BbI3bIBasi pasnuyHble 3aboneBaHusi, OKasbiBalOT OTpULATENbHOE BO3LENCTBME Ha KavyecTBO
msica, AWLEHOCKOCTb, MPOU3BOAUTENBHOCTL U ApYrMe XapakTepuCTUKM JOMalLUHUX BOAOMMaBaloLMX MTUL,
ABNAIOWMXCA NPOAYKTaMu nuTaHus. [ins npefoTepalleHns BbilLenepevmncrieHHbIX aeneHun snepseble ¢ 2014
no 2018 rr. Bo Bcex pavioHax HaxubiBaHckon AP (Babek, Oxynda, Wapyp, KeHrepnu, Wax6ys, Opgybag n
Cepepek) 6binn NpoBeAeHbl KOMMNMEKCHbIE FeflbMUHTONOrMYeckne UccneaoBaHns U noaBepXeHbl NOHOMY
renbMVHTONOrMYeckoMy BCKpbITUIO 359 AoMaluHMX BogonnaBalolmx NTWL, Yy KOTOpbIX Oblno BbisiBrieHo 14
BuaoB renbmuHToB (3 BMaa uectog — Fimbriaria fasciolaris, Tschertkovilepis setigera, Drepanidotaenia
lanceolata, 2 Buga TpemaTtog — Notocotylus attenuatus, Hypoderaeum conoideum u 9 BuMaoB Hematon —
Amidostomum anseris, Trichostrongylus tenius, Capillaria obsignata, Ganguleterakis dispar, Tetrameres
fissispina, Heterakis gallinarum, Ascaridia galli, Porraceum crassum, Thominx contorta). 13 Hux 11 BMaoB
6bINO OTMEYEHO y AoMaLlHUX rycel, 12 BuaoB y AoMaLLHMX yTok. OBLWmMMM 1 Ans rycen, n Ans yToK SBNSoTCS
9 BupoB (3 Buaa uectod, 2 Buga Tpematod u 4 Buga Hematog). Hanmume Takoro 6ombluoro konuvecTsa
o6LWmMX BMOOB NapasnToB Ans 06omMx BUAOB NTUL, MOXHO OOBSICHUTL CoAepXKaHneM 3TUX NTUL, B OOQMHAKOBbIX
YCNOBUSIX C aHANOMMYHbIM NUTAHWEM B OOHWUX U TEX Xe X03ancTBax. [poueHT 3apaXeHHOCTU renbMUHTaMu
rycen n ytok B obwem no HaxubiBaHckon AP coctaBnsieT 46,5%. Mo oT4enbHOCTM NPOLIEHT 3apaXXeHHOCTU B
APy rycen 45,1%, a y yTok 48,0%. HanbonbLuee KonnyecTBo BUAOB Napa3nToB Mo paioHaM Obllo OTMEYEHO:
Babek — 12 Bugos, Wapyp — 9 BnaoB n Kenrepnu — 8 Bugos. M3 14-TM BUOOB reNlbMUHTOB, OTMEYEHHbIX Ha
TeppuTopum HaxubiBaHckon AP, 3 Buga (G. dispar, A. anseris, T. tenius) 6biny 3acpukcupoBaHbl BO Bcex 7
panioHax C BbICOKOW 3KCTEHCMBHOCTbIO W WMHTEHCMBHOCTBbIO WHBa3uu. HaxoxgeHue aTux Bcex 3 BMOOB
HemMaToA B pasnuyHbIX paroHax, OTNNYaILWMXCA ApYr OT Apyra 3KOMOrm4eckummn yCnoBUAMN, U UX LLMPOKOE
pacnpocTpaHeHne y 3TUX XO35€B MOXHO OOBACHWUTb TEM, UYTO Y HUX NPOCTON LWKN Pa3BUTUSA, U FMaBHOE, YTO
BCE OHM ABMAIOTCA CneumpuyeckumMmn napasutamv 4omMallHUX BOAOMNNaBatoLWwLmX NTuL.

KnioueBble cnoBa: HaxybigaHckass AP, Anser anser dom., Anas platyrhynchos dom., gesibMuHmocgpayHa.

BBepeHue

MoBbIWEeHWe KayecTBa NPOAYKTOB NMUTaHUSA, a Takke MAca NTULL, COXPaHAET CBOKO aKTyarbHOCTb, a,
criegoBaTenibHO, Ha MOBECTKE [OHA BCe elle CTOWUT BOMPOC U3yveHusi 3aboneBaHui, MNpUYMH KX
BO3HUKHOBEHMS, NOArOTOBKM Npodounaktuyecknx mep u mep 6opbbbl ¢ renbMuHTamu. Llenbio HayvHo-
nccnepoBaTtenbCkMx paboT B 9TOM HanpaBneHUM B MEPBYI0 odepedb SIBNSETCS BbisiBIIEHWEe BUAOBOMO
cocTaBa reNnbMUWHTOB, SBMSIOWNXCA BO3dyauTensMu 3abonesBaHuint B panoHaX, BOBMIEYEHHbIX B
nccneposanusi. dayHa napasnToB (reNlbMMHTOB), BbI3bIBAKOLLMX pasnuyHble 3ab60neBaHnsi, okasbiBaloLLNX
oTpuuaTenbHoe BO3OENCTBME HA KavyecTBO Msca, SWLEHOCKOCTb, MNPOU3BOAMTENBHOCTL U Apyrue
XapakTepucTMkM AoMallHuX Bogonnasawowmx ntuy (Anser anser dom., Anas platyrhynchos dom.),
KOTOpble SABNAOTCA NPOAYKTaMu MuTaHus, Oblna U paHee usyyeHa B pa3nuuyHOe BpPEMSI B PasnUyHbIX
parioHax  AsepbangxgaHa. Bnepsble Ha  TeppuTopun  AsepbangxxaHckomn Pecnybnuku
renbMMHTONOIMMYECKNE  UCCNEAOBaHWA  [OMallHUX  BOAOMMaBawwWwmx nTuy  Obinv  NpoBeAeHbl
M.K.OxaBagoBbiM B 1934-1935 rr. (OxaBagos, 1935). B nocnegyiowme rogpl 6Gbina BbiNOMHEHa
obbemHaa paboTta B Buae Aoktopckonm aucceprtaumm 3.M.lWLaxtaxtuHckon (1959), B KoTopon Obinin
nccnenoBaHbl AoMallHWe YTkM B AsepbangxaHe u nokasaHo, 4to 96,1% Bcex mccrnefoBaHHbIX MTUL
Obinn 3apaxeHbl renbmuHTamun: E. recurvatum, H. conoideum, H. setigera, D. coronula, D. collaris,
D. lanceolata, A. boschadis, G. dispar. O4epegHoe KpynHomacwTabHOe uccrieqoBaHue, NocBsLLEHHOE
renbMMHTO3aM W renbMuHTObayHe [OMallHMX  BOAOMMaBawWMX NTuu, Obno  npoBegeHo
H.M.WwnpuHoebim (1961). B xopge paboTbl uMccnenoBatenb OTMETWM, YTO 3apaXXEHHOCTb LOMalLHMX
BOZONMaBaOLWMX NTUL, napasuTamm coctaensaeTt 98,7% (yTku — 98,2%). Y rycen n ytok B AsepbangkaHe
ObINo OTMeYeHO 46 BMOOB NapasnToB, U3 KOTOPbIX 38 BMAOB OblNK BbISBMEHbI Y YTOK. Y AOMALUHMX YTOK
ObINo HangeHo n onncaHo 2 HOBbIX BuAa napasuTa (Psilochasmus gaibova nov. sp., Psilorchis caspicus
nov. sp.). B cootBeTCcTBUM C pe3ynbTaTtamun uccnegosaHuii C.M.Baxugosoii (1978), 85% BCKpbITbIX YTOK
ObiNM 3apaxeHbl refnbMMHTaMK, M y HUX Obino HangeHo 34 Buaa napas3wtoB. B nmocnegHve rogbl
LuMpokoMacliTabHble uMCCneaoBaHust renbMUHTOMAyHbl AOMalUHWX BOAOMMaBalowmx ntuy  Obinu
npoBegeHbl ®.I.P3aeBbiM (2007—2016 rT.), KOTOPbLIN NPUHAN y4acTME B MHOFOYMCIIEHHbIX JKCNEAULUSAX
Nno pasnuyHbIM pavioHam AsepbanmgxaHa (A6wepoH, LWabpaH, Xupat, [Dxanunaban, Kiopgamup,
JleHkopaHb, Arcy, Kepabek) u, nccnenoBaB OOMbLUIOE KONMYECTBO AOMALLHUX BOZOMNMABAOLWMX MTUL,
ycTaHoBun y Hux 19 BuaoB renbMuHToB (5 BMAOB uecTton, 4 BugoB Tpemarton, 10 BugoB Hemarton)
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(P3aes, 2008, 2011, 2015).

HecmoTpsa Ha To, 4TO Ha Tepputopum AsepbangkaHCcKoM pecnyObnvkym B pasnuyHble rogbl B
pasnu4YHbIX panioHax BENUCb Hay4YHO-UccnenoBaTenbCckne padoTbl MO U3YYEHUKO renbMUHTOdAayHbI
OOMalLHNX BOAoMNNaBawLWmX NTUL, Ha Tepputopumn HaxdbiBaHckon AP 00 HacTosILLEro BpeMeHW Takue
nccrefoBaHusl He NpoBoAUNNCE. VIMEHHO MOSTOMY NPOBEAEHME HAa OaHHOW TeppuTopuu B OOLLEM U No
pas3nUYHbLIM parioHaM B 4YacCTHOCTM UcCredoBaTeNnbCKMX paboT MMeEeT OrPOMHOE U TeopeTuyeckoe, U
npakTudeckoe 3HadyeHue. Llenbto paHHoW paboTbl ObINO M3y4YeHWe renbMUHTOdayHbl AOMAaLLHUX
BOOONMaBaKLLNX NTUL, B pa3nnyHbIX panoHax Hax4biBaHckon AP.

MaTepuan 1 MmeToauka

UccnepoBaTenbckass pabota nposogunace B 2014-2018 rr. Ha OCHOBE renbMUHTONOMMYECKOro
maTepuana, Mofly4YeHHOro M3 AOMAalUHUX TyCeW W YTOK, BbIpALLEHHbIX B YaCTHbIX MTULEBOAYECKUX
X03AICTBaX, pacnonoXeHHbIX Ha TeppuTopun HaxubiBaHckon AP B paioHax baGek (MyaHyT (39°07'53.0'N
45°32'19.7'E), Yewmebacap (39°07'45.6'N 45°31'07.9'E), Bavixbip (39°21'05.4'N 45°2800.4'E), Kyntene
(39°16'30.2°'N  45°2711.0'E), Anuabag (39°2824.4'N 45°36'15.4'E), [owaamse (39°1018.2'N
4502625.6'E), Maibiz (39°2437.1'N 45°2301.2°E), [xexpu (39°2105.6'N 45°2452.3'E), bysros
(39°3103.3'N 45°24'15.6'E), Xan-xan (39°2005.4'N 45°27'35.8'E), Cupab6 (39°1735.1'N 45°30'36.5E),
Wwuxmaxmyn (39°1510.2'N 45°2543.3'E), HOxapbl Y3yHoba (39°1729.7'N 45°2637.0'E), BagaiwraH
(39°1245.9'N  45°26'41.9'E), Tym6yn (39°1015.1'N 45°2522.0'E), 3eiHHagmuH (39°1505.9'N
45°2818.8'E), Mapauyr (39°1120.7'N 45°22'36.4'E), Bynran (39°1053.4'N 45°2256.3'E), Ouausap
(39°1820.6'N 45°2558.1'E), lonblueHaban (39°2218.9'N 45°2349.6'E), Hesepabag (39°18'44.0'N
45°2555.0'E)), Mxynda (KbipHa (39°0821.5'N 45°3923.1'E), Murax (39°1619.0'N 45°44'36.4'E),
BeHeHnsip (39°0851.1'N 45°3845.8'E), Anubl (39°5653.9'N 45°4403.6'E) n T.4.), Wapyp (OyreHge
(39°34'31.8'N  44°5936.1'E), Tymacnbl (39°2809.3'N  45°0020.7'E), WeHrumke (39°3251.4'N
44°5727.0'E), Oawapx (39°2947.3'N 45°0101.9°E)), Kenrepnu (FbiBpar (39°2402.0'N 45°07'05.6'E),
Mapabarnap (39°2545.8'N 45°1139.9'E), Kepku (39°18'36.9'N 45°1256.3'E) u 1.4.), LLax6y3 (BuyeHek
(39°3009.7'N 45°4551.8'E) u 1.4.), Opay6an (Buct (39°0858.5'N 45°5253.6'E) u 1.4.) n Cenepek
(39°42'35.0'N 44°53'14.5'E) (puic. 1).
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Puc. 1. Obo3HayeHHble Ha KapTe MNyHKTbl c6opa mMaTtepuana M3 pasfiM4HbIX PanloOHOB
HaxubiBaHckown AP
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/3 BbllEeyKa3aHHbIX PanoHOB ObINO MCCNEAOBAHO U MOABEPKEHO MOSIHOMY NMapasuToNorM4eckomy
BCKpbITMIO 359 3K3eMNnspoB [oOMalLHUX Bogonnasawwmx ntuy (Anas platyrhynchos dom. — 175
ak3emnnsApoB 1 Anser anser dom. — 184 ak3emMnnsipoB) pa3nM4YHOro Bo3pacta (1-2 roga) U pasHbIX MOSoB
(camkn, camubl) (OybuHuHa, 1971) (tabn. 1). CobpaHHble napa3unTbl Gbinn 3adukcmpoBaHbl B 4%
dopmanuHe unn B 70% STUNOBOM CNUpPTE, OKpaweHbl (KapMWH), O0Ee3BOXeHbl M U3 HUX Obinu
NPUroToBMNEHLI MOCTOSIHHbIE MpenapaTbl B KaHaAckoMm Ganb3ame. [Npenapatbl Obln NPOCMOTPEHBI NOA,
GuHokynsipom MBC-9, nccrnegoBaHbl Nog CBETOBLIM MUKPOCKOMOM, cdhoTorpachmpoBaHbl. OnpegeneHue
BMA0OB MPOBOAMIIOCH C NoMoLbio onpegenutens K.M.PoixukoBa (1967).

Tabnuua 1.
KonuuyectBO gOMalUHMX BogonnaBalWMX NTUL, UCCNEefOBaHHbIX U3 Pas3fIYHbIX PaioOHOB
HaxubiBaHckown AP

babek | Oxynda | lWapyp | Kenrepnn | LWax6ys | Oppyban | Cepepek | Beero
Rowawhve | - o, 18 38 22 16 17 16 184
rycu
Rowmawnve | o 18 33 19 17 19 16 175
YTKM
Bcero 110 36 71 41 33 36 32 359

Pe3ynbTaTtbl 1 06cyxaeHue

B 2014-2018 rr. Hamn BrepBble ObiNM NPOBEAEHbI KOMMIIEKCHbIE TENbMUHTONOMMYECKME
uccriegoBaHus BO Bcex panoHax HaxubiBaHckon AP: Babek, xynda, Wapyp, KeHrepnu, Lax6ys,
Opnyban v Cepepek. B obwem Ha Tepputopum HaxubiBaHckon AP Obino noaBepXeHO MNOfHOMY
napasuTonorM4eckoMy BCKpbITUIO 359 9K3eMnNapoB AOMallHMX BoAonnaeawwmx ntuy  (Anas
platyrhynchos dom. — 175 aksemnnsipoB 1 Anser anser dom. — 184 ak3emnnsipoB) pa3nnyHoOro Bo3pacTa
(1-2 roga) u pasnuyHoro nona (camka, camel). Y Hux 6bino BbiBNeHO 14 BMAOB renbMyHTOB (3 BMAa
uectoq, 2 Buga Tpematoq — u 9 BMAOB HemaTon) (Ha3BaHus BMOOB npvBedeHbl B Tabn. 2). N3 Hux 11
BMAOB ObINO OTMEYEHO Yy AoMallHuX rycen (3 Buga uecTod, 2 Buaa Tpemartof 1 6 BuooB Hemartog), 12
BMOOB Yy JOMaLUHMX YTOK (3 Buaa uecroq, 2 Buaa Tpemartog v 7 BugoB Hematog) (puc. 2).
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Puc. 2. KonnyecTtBO BMAOB refibMUHTOB Y rycen u yTok B HaxubiBaHckon AP

Kak BUWOHO u3 puc. 2, Ha TeppuTopuM pecnybrvkM OOMUHUPYIOWMMUK SBASIOTCS HeMaToAbl.
Pa3sutve OTMEYEHHbIX LecTod W TpemaTton MNPOUCXOAUT C y4acTMeM MNPOMEXYTOYHBIX XO35eB, YTO
03Ha4aeT, YTO OHM SABMAOTCA OMorenbMMHTaMK, TO €CTb NapasMTaMu CO CMOXHbIM LMKIOM pa3suTus. C
3TOW TOYKW 3pEHUS ANS 3aBepLUEHMS LMKa UX pa3BUTUS HeobXoaUMO NpUCYTCTBUE B aHHOM BuoTone u
NPOMEXYTOYHbIX, 1 OCHOBHbIX X0351€B. BOMbLWMHCTBO HaNAEHHbLIX HeEMAaTOA SABMATCH reorefibMMHTaMu
(kpome 2 Bngoe — T. fissispina, P. crassum), To eCTb Ux pa3BuTUe npegnonaraeT HanM4me ToNbKo OOHOMo
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X03AnHa. I'IoaTomy AOOMUHMNPOBaHNE B napa3MTocbayHe HemMaTod MOXHO OOBSCHUTb WUMEHHO 3TUM
(baKTOM. Ewe ogHa roynna refibMMHTOB — Cer6HVI, KOTOpPblE TaKXe ABIIAOTCA ouorenbMmMHTamu. Bo
BpeMA nccrneagoBaHus FeﬂbMVIHTOCbayHbI [OMaLLHNX BOAOMNaBaoLWMX NTULL OHU He ObIN OTMEYEHBI.

Tabnuua 2.
FenbMUHTbI, OTMEeYEHHble y AOMALUHUX YTOK U rycer Ha Ttepputopun HaxubiBaHckon AP m
MX pacnpegeneHve No pamoHam

PawoHbl babek Dxyndga | Wapyp | Kenrepnu | LWax6ys | Opay6an | Cegepek
BI/Ip,bI rycb | yTka | rycb | yTka | rycb | yTka | rycb | yTka | rycb | yTka | rycb | yTka | rycb | yTKa
LlecTtoabl

Fimbriaria

1 L + + - - + - + - - - + - - -
fasciolaris
Tschertkovilepis

2 . - - - + + + - - - - - + - -
setigera

3 Drepanidotaenia | ) ) ) ) . ) + . - - - - -
lanceolata
TpemaToab!
Notocotylus

4 | attenuatus S A I I I IR T A MU O M B

5 Hypo_deraeum + ) ) ) } ) . + - - - + - -
conoideum
Hematogabl
Amidostomum

6 - + + - + + + + + - - + - + +
anseris

7 Trlghostrongylus i + + + + + + + ; + + + + -
tenius

8 Cap_lllarla + + ) ) ) } _ . . . - R - -
obsignata
Ganguleterakis

9 . + + + - + + + + + - + + + +
dispar

10 'I_'etrameres i + ) ) ) + } . } + . - - -
fissispina

11 Het_erakls i + ) ) } . ) + . - - - - -
gallinarum

12 | Ascaridia galli - - - - + - - - + - - - - -

13 Porraceum ) + ) + . + . - - - - - - -
crassum
Thominx

14 contorta i i ) ) ) ) * ] ) ) ) ] ] i

Obwwmmn n ana rycem, n ana yTok gasnsaioTca 9 euaoB (3 Buaa uectoq — F. fasciolaris,
Tsch. setigera, D. lanceolata, 2 Buga Tpematog — N. attenuatus, H. conoideum n 4 Buga Hematon —
A. anseris, T. tenius, C. obsignata, G. dispar). To, 4to 13 14 obGHapyXeHHbIX BUOOB reNbMUHTOB
6onbLlMHCTBO (9 BMAOB) — 0bLwme Ans ob6oux BMAOB NTUL, MOXHO OOBACHWUTL COAepXKaHnem 3Tux NTuL, B
OOVHAaKOBbIX YCNOBUSIX C aHaNOrMMYyHbIM MUTaHMEM B OOHWUX M TeX Xe Xo3AncTeax (Tabm. 2), Tak KaK y
NTUL, COAepXaLUnXCcs BMeCTe, O4eHb YacTbl Cnyvyan penHsasun. 3a Bpems NpoBedeHns UccrnegoBaHnn B
HaxubiBaHckon AP Hambonee BbLICOKOW WMHTEHCUBHOCTBIO BCTPEYAEMOCTW, MO CPABHEHMIO C APYrMMU
napasutamu, obnagatot 4 Buga renbmuHToB (G. dispar N.U. — 1-103 ask3emnnspos, A. anseris .M. — 1—
76 aksemnngapos, T. tenius N.N. — 1-45 akzemnnsipos, H. gallinarum N.U. — 12-221 sk3semnnsipos). Bce
BblLLleyKa3aHHble BUAbl ABMSAOTCA HemaTtogamu U Hapsay € 9TUM BCe OHW reorenbMuHTbI. [loMumo aToro,
BCe BuAabl, kpoMe H. gallinarum, sBnsoTca cneunduyeckumn napasutamMmm AOMallHUX BOAOMNNaBaloLLmX
nTuy. MNo3aTomMy TO, YTO OHM BCTPEYAKTCSH C BbICOKOW MHTEHCMBHOCTLIO MMEHHO Y rycen M YTOK, BrOSHe
06BACHNMO.
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MpoueHT 3apaXkeHHOCTU reNibMUHTaMKM rycell n yTok B obwem no Hax4ybiBaHcko AP coctaBnsaet
46,5%. No oTgenbHOCTU NpoLEHT 3apaxkeHHoOCcTn B AP y rycen 45,1%, a 'y yTok 48,0%.

KonunyecTtBo BCeEX rernbMUHTOB, COOPaHHbIX OT AOMALLHUX BOAOMMABaKLNX NTUL U3 BCEX PaNOHOB
HaxubiBaHckon AP, nokasaHo Ha pwuc. 3. Haubonblias 3apaXeHHOCTb renbMUHTaMyM OTMEYeHa B
Babekckom panoHe — 12 BuaoB (7 BuaoB y rycen, 9 Buaos y yTok), LLapyp — 9 Buagos (6 BMgoB y rycen, 7
BMOoB y yTok) u KeHrepnn — 8 Buagos (5 BuaoB y rycer, 6 BMOoB y YTOK). B ocTanbHbIX parioHax
3apaXEHHOCTb OTHOCUTENBHO HeGonbLUas.

Ynucno renbMUHTOB

Bbabek Llapyp Kenrepnu [Oxynca Oppayban Llax6ys Cepepek

Puc. 3. PacnpegeneHne BUAOB refisMMHTOB SOMALLUHMX BOoAoONMaBaloWMX NTUL NO pakoHam
HaxubiBaHckown AP

OKCTEHCUBHOCTb 3apa)KEeHHOCTU [AOMalUHWX BOAOMMAaBAKWMUX NTUL, FeNbMUHTAMU  BbIMISANUT
cneayowmm obpasom: panoH babek B obwem — 49,1%, rycu — 49,1%, yTkm — 49,0%; panoH LWapyp B
obuwem — 54,93%, rycu — 47,37%, yTkn — 63,63%); panoH KeHrepnu B obwem — 48,78%, rycu — 45,45%,
yTkn — 52,63%; parnoH [xynda B obwem — 47,22%, rycun — 44,44%, ytkn — 50,00%; parnoH Oppyban B
obwem — 47,22%, rycu — 52,94%, ytkn — 42,10%; parioH Cepnepek B obwem — 28,12%, rycu — 31,28%,
yTkm — 25,00%. AHanuM3 BbIlLENPMBEAEHHbIX [aHHbIX MOKa3biBaeT, 4YTO Hamboree BbICOKas
WHTEHCUBHOCTb 3apaXXeHUs BCTPEYaeTCs MMEHHO Ha Tex TeppuTopusix, rae OTMeYeHO Hamborbluee
KONMMYECTBO BWAOB NapasutoB. M3 14 BMOOB renbMWHTOB, OTMEYEHHbLIX Ha TeppUTOopMu HaxudbiBaHCKOWM
AP, 3 Bupa (G. dispar, A. anseris, T. tenius) Gblnn OTMEYEHbl C BbICOKOW WHTEHCUBHOCTBIO M
3KCTEHCUBHOCTBIO MHBa3uMKU. TOT haKT, YTO MepeyuncrieHHble Bhille 3 BuAa reflbMMHTOB BCTpeEYaloTCsi B
parioHax C pasrMyHbIM 3KONOrMYECKUM DOHOM M Yy PasfiMyHbIX XO351EB, MOXXHO OOBSICHUTL TEM, YTO OHU
UMEIT MNPOCTOM LUK pPasBuUTUSE M, YTO HEMAroBaXKHO, SIBMASANTCA crneumduyeckuMy napasutamm
JOMaLLHUX BogONMaBaoLwmx NTumL,.

BbiBOoAbI:

1. Bnepsble, ¢ 2014 no 2018 rr., BO Bcex panoHax HaxdbiBaHckon AP (Babek, Oxynda, Wapyp,
Kenrepnu, LWax6y3, Opaybag u Cepepek) Obinv npoBefeHbl KOMMNIEKCHbIE ENbMUHTONOrMYeckne
uUccrefoBaHMs W MNOABEPXEHbl  MOSTHOMY  FeNbMUHTONOrMYECKOMY  BCKpbITMO 359  AoMallHmX
BOOOMMaBaLWMX NTUL, Y KOTOPbIX OblNo BbisBNeHo 14 BuooB renbMuHTOB (3 Buaa uectod, 2 Buaa
Tpematoa n 9 BuooB Hemarton). M3 Hux 11 BMAOB ObINO OTMEYEHO y AOMALLHUX rycer, 12 BMOOB Yy
OOMaLLHUX YTOK.

2. MpoLEeHT 3apakeHHOCTM renbMUHTaMm1 rycei n yTok B obliem no HaxusiBaHckon AP coctaensiet
46,5%. Mo oTaenbHOCTU NPOLEHT 3apaxeHHocTn B AP y rycen 45,1%, a 'y yTok 48,0%.

3. Haubonbluasi 3apaxeHHOCTb renbMUHTaMyu oTMmedeHa B Bbabekckom panoHe — 12 BUOOB,
Wapyp — 9 sugos u KeHrepnu — 8 Buaos.

4. 3 14 BWOoOB renbMUHTOB, OTMEYEHHbIX Ha Tepputopum HaxubiBaHckon AP, 3 Bupa (G. dispar,
A. anseris, T. tenius) 6biriM OTMEYEHbl C BbICOKON MHTEHCUBHOCTBIO Y 9KCTEHCUBHOCTBLIO MHBA3MM BO BCEX
nuccrnefoBaHHbIX panoHax (7 panoHoB).
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UDC: 599.323.6

Ocob6nuBocTi 6ionorii, XXMBNeHHA Ta 6ya0BM Hip cninaka 3BU4amMHOro
(Spalax microphtalmus) Ha TepuTOpil perioHanbHOro naHAawadgTHOro NnapkKy

«BenukoOypnyubkum crten»
H.B.Tokapcbka

MpepcTaBneHi HoBi gaHi Npo BGionorito cninaka 3BMYaHOro Ha TepUTOPIi perioHansHOro naHawadTHOro napky
«Benukobypnyubknin cten» (XapkiBcbka obnacTb, YkpaiHa), WO CTOCYTbCA Xap4dyBaHHSl, CTPYKTYpU Hip,
coujanbHux 3B'A3kiB. MNpoTsArom poky y cninaka 3sBu4yanHoro 6ysae Tinbku OQWH BUBOAOK, LLO CKNagaeTbest 3 1—
3 putnHuat. Bceynepeu 3saranbHii gymui npo Te, WO crninaky BedyTb OAWHOYHUMIA CMOCIO XWUTTA, Hamu
BCTAHOBIIEHO CriflbHE MPOXUBAHHA CaMKW, CaMus i LbOroJliTOK Ha TPbOX 3 CEMU HaMM OCTIiAXKEHUX AiNsHKax.
Morogi crninaku po3cesniolTbCs B KiHL YepBHS — NoYaTKy NWMHS. IX 4OCKTL 4acTo MOXHa 3yCTpiTH B LIEN Yac
Ha MOBEpPXHi. Y monynsauii 3BM4YaiHOro cninaka 3 perioHanbHoro naHawadgTHoro napky «Benvkobypnyubkuin
cTen» camui XapakTepusylTbCs AOBXUHOW Tina 220-260 MM, AOBXUHOK 3aaHbol CTynHi 27—-30 MM, Macoto
Tina 219-520 rp. [Jns Aopocnux camok XapakTepHa cepefdHsa nosxuHa Tina 200-250 mm, JoBXUHA 3agHbOI
cTynHi 26-30 MM, maca Tina konueaeTbes Big 284 fo 409,6 rp. Y 6araTbox eksemnnspie cninaka Ha no6i abo
noTunuui € cneundiyHa ceiTna nnsama (KoBTyBaTo-6ina) abo 6ina No3goBXHs CMyra, 3a SKO MU MOXEMO
ifeHTMikyBaTM OCOOMH MpU MOBTOPHOMY BiANOBI. Xapuyyluncb MNiA3EMHUMW YaCTMHAMM POCAWH, crinak
npopobnse ayxe AOOBri XOO4MW, PUKOYM iX TOPU3OHTarNbHO i GrM3bKO Big MOBEPXHi i BUKMOAKOYM Y3OOBX HUX
Benuki kynu 3emni (o 0,5 m B giameTpi). 3eMnsHi BUKMAN, SKi Big3Ha4yar0Tb KOPMOBI X04M, MalOTb JiameTp B
ocHoBi 4o 50-60 cM. Y rHi3goBi YaCTUHI HOPU YMCIIO XWUTIOBUX KaMep i kamep ans 3anaciB gocsarae 10,
po3millytounchk Ha rmMmnbuHi 4o 3,5 M. Puioya akTMBHICTb criinakiB nigBMLLYETbLCS B KiHUi Oepe3Hst — novaTky
KBITHS1 i BOCEHM B KiHLi BEpecHs — no4vaTKy >XOBTHSA. Mn HeogHOpa3oBo Big3Hayanu nosisy BUKUAIB B 3MMOBUN
nepioa nig vac Bignur. Cninak WKoAMTb 3eMNepobCTBY CBOEID PUIOYOI0 AiSNbHICTIO (Ncye 0bpobneHi ainsHkw,
niapueBae pocnuHK Ta iH.); KpiM TOro, MicusamMu cninaku 6esnocepedHbo noigatoTe 6ynbbu kapTonni, uMbynio
Ta KopeHennoau iHWuX pocnuH. 3aranbHa Bara ix 3anaciB Moxe caratu 16 kr. B ofgHin 3 Hip, po3konaHmx
Hammn 6ina ropogis micueBux xutenie ¢. Hectepieka BenmkoGypnyubkoro panoHy XapkiBcbkoi o6n., 6yno
BUABMEHO 8 Kr KapTonsii, 4 Kr MOPKBK, 3 KI KOPEHIB Slonyxa cnpaeXxHboro, 0,6 Kr KOpiHHA NMpPito NOB3Y4Oro.

KniouoBi cnoBa: crinak 3suyaliHuli, rmonynsuis, npocmoposa Cmpykmypa, uucesbHicms, 6ydoga Hopu,
JKUBIIEHHSI.

Biological characteristics, feeding and structure of tunnels of the greater
mole-rat (Spalax microphthalmus) in the area of the regional landscape park

“Velikoburlutskyi Steppe”
N.V.Tokarskaya

New data on the greater mole-rat’s biology in the territory of the Regional landscape park «Velikoburlutskyi
steppe” (Kharkiv region, Ukraine) concerning nutrition, burrow structure and social structure are presented.
The greater mole-rat has only one litter consisting of 1-3 pups during the year. Contrary to the prevailing
general opinion that mole-rats lead solitary way of life we have found cohabitation of a female, a male and
their young of the current year at three of the seven areas of our study. Young mole-rats settle in a new place
at the end of June — early July. They can be found above ground often at this time. In the greater mole-rat
population from the Regional Park “Velikoburlutskyi steppe” males are characterized by the body length of
220-260 mm, by hind foot length of 27-30 mm, by the body weight of 219-520 g. For adult females the
average body length is 200-250 mm, the hind foot length is about 26-30 mm, the body weight ranges from
284 to 409.6 g. Many greater mole-rat specimens on the forehead or occiput have an individual light spot
(yellowish-white) or a white longitudinal strip by which we can identify individuals at repeated catching. Eating
the underground parts of plants, the mole-rat makes very long tunnels conducting by them horizontally and
closely to the surface and throwing along them the large piles of soil (up to 0.5 m in diameter). Soil emissions
marking feeding tunnels had a base diameter of up to 50—60 cm. In the nest part of the hole the number of
habitable chambers and chambers for stocks can be up to 10, and they are located at the depth of 3.5 m.
Digging activity of the mole-rat grows in late March — early April and in the autumn at the end of September —
early October. We have repeatedly noted the appearance of emissions in the winter during the thaw. Mole-rats
harm the agriculture with their digging activity (damage cultivated areas, digging under the plants and so on);
in addition, mole-rats sometimes directly eat potato tubers, onion and other root vegetables. The total weight
of one mole-rat stock can reach 16 kg. In one of burrows excavated by us near the vegetable gardens of
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locals in Nesterivka village of Velikoburlukskyi district in Kharkiv region we found 8 kg of potatoes, 4 kg of
carrots, 3 kg of greater burdock roots, 0.6 kg of couch grass roots.

Key words: greater mole-rat, population, spatial structure, number, burrow structure, feeding.

OcobeHHOCTM BMonornun, NUTaHNA U CTPOEHUSA HOP OObLIKHOBEHHOIO
cnenbiwa (Spalax microphtalmus) Ha TeppuTOpUKN permMoHarnbLHOro

naHawadcTHoro napka «Bennkobypnykckasa crenb»
H.B.Tokapckas

MpencTaBneHbl HOBble AaHHble O OMOMNOrMM OBOLIKHOBEHHOrO Ccrienbilla Ha TEPPUTOPUU PErMOHANbHOrO
naHawacdTHoro napka «BenukoOypnykckas ctenby (XapbkoBckas obnacTb, YKpaunHa), kacalowmecs nutaHus,
CTPYKTYpbl HOp, couunanbHbIX CBS3el. Y 0ObIKHOBEHHOrO crienbilla B TeyeHne roga GbiBaeT TONMbKO OAMH
BbIBOOOK, COCTOSILUMIA W3 OAHOro-Tpex AeTeHbiwen. Bonpeku npuHATOMY OOLIEMY MHEHMIO O TOM, YTO
cnenbilwmn BeayT OAWHOYHbIA 06pa3s XM3HW, HaMU YCTaHOBIEHO COBMECTHOE MPOXUBAHWE CaMKku, camua u
CErofieTok Ha TpPex M3 CeMU HaMu UCCrefoBaHHbIX ydacTkax. Monogble cnenbilun paccensitoTcs B KOHUE
WIOHS — Havane mons. X AOBONBHO YacTO MOXHO BCTPETUTb B 3TO BPEMSI HA NOBEpXHOCTWU. B nonynsuumu
OObIKHOBEHHOrO crenbila M3 pernoHanbHOro nadHawadTHoro napka «BenukoOyprnykckas crenby» camubl
Xapaktepusytotca anuHon tena 220-260 mMm, anvHon 3agHern Horn 27—30 mm, maccon Tena 219-520 rp. Ans
B3pOCIbIX CAaMOK XapakTepHa cpegHsasa gnvHa tena 200-250 mm, gnvHa 3agHen Horn 26—30 MM, macca Tena
konebnetcsa ot 284 0o 409,6 rp. Y MHOrMX aK3eMnmsipoB crnenbilwa Ha nby unm 3aTbinke ecTb cneumduyeckoe
cBeTnoe nATHO (kentoBaTo-6enoe) wnu  ©Genasi npopofibHas noroca, MO  KOTOPOW Mbl  MOXEM
noeHTMduumMpoBatb ocobert npyv MNOBTOPHOM OTroBe. MnTasicb NOA3EeMHbIMM YacTAMW pPacTEHUI, Chenbiw
npoaensiBaeT OYeHb AfMHHbIE XOAbl, BEAS WX FOPU30OHTanbHO U GNM3KO OT MOBEPXHOCTM M BblibpackiBas
BOONb HUX Gonblumne kyun 3emnu (go 0,5 m B AnameTpe). 3emnsHble BbIOGPOCHI, OTMEYaloWMe KOPMOBbIE
Xo4bl, UMEKT AMamMeTp ocHoBaHust 4o 50—60 cMm. B rHe3qoBoN YacT HOPbI YMCHIO XUMbIX KAaMep U Kamep ang
3anacoB MoxeT pgocturate 10, pasmewasace Ha rnybumHe go 3,5 M. Poiwowas akTMBHOCTb cCrenbien
MOBbLILLAETCS B KOHLE MapTa — Hadvane anpens U OCEHbI0 B KOHLUE CeHTs0pa — Havane oktabpsa. Mol
HEOAHOKPATHO OTMeYanu nosiefieHne BbIGPOCOB B 3UMHWUI Nepuog BO Bpems oTTenenen. Cnenbilmn BpeasT
3eMInefenuio CBOEN potoLLen AeATeNbHOCTLIO (Mopya BO3[4enaHHbIX y4acTKoB, NOApbIBaHWE pacTeHuin 1 np.);
KpOME TOro, MECTamu Crenbily HENOCPeaCTBEHHO NoeAatoT kNyoHM KapTodens, Nyk 1 KOpHennoabl Apyrux
pacTeHuit. OBLWwmMi BeCc MX 3anacoB MOXeT gocTturate 16 kr. B ogHOM M3 HOp, packonaHHOW Hamu BO3rne
OropofoB MeCTHbIX xuTenen c. Hectepuska Benvkobyprnykckoro p-Ha XapbKoBckol 061., Obino obHapyeHo
8 kr kapTodens, 4 Kr MOpKOBHM, 3 Kr KOpHen nonyxa 6onbLoro, 0,6 Kr KOpHeW Nbipes NoN3y4ero.

KniouyeBble cnoBa: 06bIKHOBEHHbIU crienbiw, Monynsyus, NpocmpaHCmMeeHHasi cmpykmypa, YUC/ieHHOCMb,
CMPOEHUEe HOPbI, MUMaHue.

Introduction

Types of mammals that form the basis of the steppe faunal complex are a very vulnerable part of
the modern biodiversity of the steppes of eastern Ukraine. To them it is possible to attribute fully mole-rat
(Spalax microphthalmus). This grounded the aim of our study: to study feeding habits of the greater mole-
rat both in the virgin steppe areas and agricultural fields in the territory of Kharkiv region. In the past the
greater mole-rat skins appeared in small amounts in the fur manufacturing (Vinogradov, Gromov, 1952),
but now due to the labor-intensive inputs this species is not used for fur. In historical times in some parts
of the range it became rare or even extinct, but elsewhere extended its occurrence. In the northern part of
the range and in the Volga Region is occurs in small isolated populations and is considered rare. These
populations are threatened by habitat loss (ploughing of major habitats). In the southern part of the range
(Stavropol Region) in the 1950s, population and range declines occurred because of ploughing.
Population density differs significantly in different parts of the range. Maximum densities are found in
Central Black Earth Region (Russia) adjacent to Ukrainian territories. Population density there is on the
average 3-10 individuals per hectare, however, locally it could reach up to 20. In the southern part of the
range the density may be lower, as the arid climate of the steppes is less favorable. Populations are
stable and do not undergone periodical fluctuations (Tsytsulina, 2008).

Mole-rats harm the agriculture with their digging activity (damage the cultivated areas, digging
under the plants and so on); in addition mole-rats sometimes directly eat potato tubers, onions and other
root vegetables. We present new data on the species biology in the territory of the Regional landscape
park «Velikoburlutskyi steppe” concerning feeding, burrow structure and morphometric characteristics.
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Material and methods

For each habitat type, the records were conducted 3-15 times in trial areas of 1 hectare. At the
same time all the emissions generated till the time of registration during a given year were taken into the
account. Holes excavations were carried out in the territory in May—June 2001-2017. While carrying out
excavations we took into the account the number of emissions per the hole, we also determined the depth
of the tunnel passage, the diameter and the total length of the hole. Before the registration all the
inhabitants of the holes were caught out. During the period of investigations 7 holes were excavated
entirely (about 1.5 km in length totally).

For the entire period, 13 individuals were extracted, 8 of them were females, 4 males, 1 —
unknown. In addition, measurements of 2 samples were taken, which are stored in the Museum of
Natural History of V.N.Karazin Kharkiv National University. Because of a small sample of mined animals,
we did not do statistical analysis.

The species composition of plants used by the mole rat as a food was also determined.

Results and discussion

The common fur color tone of a greater mole-rat is buff grayish-brown; it is highly variable between
individuals and also depends on the degree of fur shabbiness. The head is relatively lighter than other
body parts, gray shades dominate on the belly, and sometimes there are 1-2 white spots of irregular
shape (partial albinism). From the nose through the sides of the head there are brushes of not long wiry
whiskers, covered by yellowish-white or whitish hairs. Hairs sit compactly on the clearly expressed ridge.
The hairs around the mouth are noticeably lighter than ones on the cheeks. The length of hairs on the
back is about 10-14 mm. In young individuals’ coloration the gray tones dominate. The other mole-rats
species may differ in coloration from described for the greater mole-rat either by predominance of dark
brown tones, or by the lighter gray or silver shades (Ovchinnikova, 1971).

Many specimens on the forehead or occiput have an individual light spot (yellowish-white) or a
white longitudinal strip by which we can identify individuals at repeated catching (Fig. 1).

Fig. 1. Many greater mole-rat specimens have an individual light spot (yellowish-white) or a
white longitudinal strip on the forehead or occiput

The greater mole-rat belongs to massive (big) species of the family, yielding in this respect, to the
giant mole-rat (Spalax giganteus), to the Ural mole-rat (Spalax uralensis), and possibly sandy mole-rat
(Spalax arenarius). According to Ognev (1947), male body length is 203—-267 mm, female body length is
197-227 mm and the hind foot length is 23.8-30 mm and 24.1-27.3 mm in males and females
respectively. According to Topachevsky (1969) the mole-rat body length reaches 290 mm (232 mm
on average), the hind foot length is up to 30 mm (26.3 mm on average). For the mole-rats from Voronezh
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region (Russian Federation) there are some other data: the adult body length is 260-315 mm (287 mm
on average), the hind foot length is 26—-33 mm (29.4 mm on average) (Ovchinnikova, 1971).

The average weight of the animals is 537 g (406-818 g). A female is usually 30—40 % smaller than
a male. According to Puzachenko observations (Kursk region, Russian Federation) the average body
length for females of 3 years old and older is about 214.4 mm (190-247 mm), the hind foot length is
about 27.1 mm (21.5-30.2 mm), the body weight ranges from 120 g to 500 g (359 g on average). In
males, the body length is 234 mm on average (200-280 mm), the hind foot length is about 28.6 mm
(26.4-30.8 mm), the average body weight is 488.6 g (243-780 g). So, the overall size of the species
individuals may vary considerably from place to place. In addition, it has been shown (at the example of
one population) that there is a stable polymorphism in body weight and size among males that is less
manifested in females (Puzachenko, 2001).

In the greater mole-rat population from the Regional landscape park «Velikoburlutskyi steppe”
males are characterized by the body length of 220-260 mm, by hind foot length of 27-30 mm, by the
body weight of 219-520 g. For adult females the average body length is 200-250 mm, the hind foot
length is about 26—30 mm, the body weight ranges from 284 to 409.6 g (Table 1).

Table 1.
Morphometric parameters of mole rats

Ne Name Sex | Date of sample Place Weight (g) Lt (cm) | PI(cm)
1 4 f 04.04.2017 v. Serednii Burluk 409.6 25 2.9
2 11 f 09.04.2017 v. Serednii Burluk 420.5 26 3.0
3 12 f 24.05.2017 v. Serednii Burluk 403.0 27 2.9
4 1 f 04.05.2017 v. Serednii Burluk 284 22 2.8
5 3 f 04.04.2017 v. Serednii Burluk 370 23.5 2.7
6 5 f - v. Serednii Burluk 348 20 3
7 6 f - v. Nesterivka 370 21 2.6
8 8 f 04.04.2017 v. Nesterivka 335.6 26 3
9 2 m 04.04.2017 v. Serednii Burluk 219 22 2.8
10 7 m 16.06.2009 v. Vvedenki 235 25 3
11 9 m 07.07.2015 v. Nesterivka 520 26 3
12 10 m 16.06.2013 v. Nesterivka 355 25 2.8
13 0 - 12.07.1956 v. Lyptsi 350 22 2.7
14 | 45 (2596) m 15.04.1950 Dubovskiy district, Rostovska oblast 24 2.6
15 | 40 (2600) m 21.06.1937 Donetska oblast 26 2.9

There are contradictory data about the social structure of mole-rat populations in the literature
(Ovchinnikova, 1971a; Topachevsky, 1969). Most authors agree that all adults live separately in
independent burrow systems. The research results allowed concluding that social organization of the
greater mole-rat is more complex than it was previously thought. The basis of this species population is
the family groups of one, or rarely two females and one male. Within the group individuals burrow
systems are either joined or in immediate proximity to each other. The individual male lot is usually larger
than the female one (excluding feeding tunnels dug by youngsters). The described structure is stable in
time and space and breaks up only with the death of one of the partners, or its displacement from the
family group area. Some animals (about the half of males) live alone and, that is important, virtually
excluded from reproduction (Puzachenko, Vlasov, 1993; Dukelskaya, 1932). The greater mole-rat, like
other species of the family, exhibits strong aggression toward relatives. If one of adult opponents does not
have the possibility to retreat, then the scuffle is almost always accompanied by death. During the scuffle
they usually bite each other’s nose, rostrum or ears. Young animals are also exposed to the aggression
of adults. At that, young mole-rats start to let out the squeak, which is not used by adults under no
circumstances, leading to the halt aggression.

During the year there is only one litter consisting of 1-3 pups. Contrary to the prevailing general
opinion that mole-rats lead solitary way of life we have found cohabitation of a female, a male and their
young of the current year at three of the seven areas of our study. Young mole-rats settle in a new place
at the end of June — early July. They often can be found above ground at this time.
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While eating the underground parts of plants the mole-rat makes very long tunnels, sometimes in
several tiers. Forage tunnels are placed horizontally and closely to the surface. In this case mole-rats
eject large hills (up to 0.5 m in diameter) of soil onto the surface of the earth. These molehills form chains,
sometimes reaching 170 meters in length, along the tunnels. The total length of the surface tunnels (with
branches) of one mole-rat can reach 300 meters. The nesting site of the hole has a depth of 3.5 m; at this
part of barrow, except the nest itself, there are larders for winter stocks storage, and several galleries,
connecting different parts of the hole. The scheme of larders localization is in Fig. 2.

Vertical entrance to the chamber

Ejection of
land

*0,20-0,25

Fig. 2. The scheme of the nesting site of the greater mole-rat hole

As shown by the results of our research the nest chamber is located at a depth of 100-150 cm,
usually 2 turns from the socket, which in turn branch out and lead to the main moves, which are at a
depth of 15-20 cm from the surface of the earth. Cameras with stocks are near the nest. Sometimes, the
mole rat burrow goes deep down to a depth of 3—-3.5 m.

The basis of the mole-rat nutrition are the underground parts of plants (rhizomes, tubers, bulbs), of
steppe grasses mainly. In spring, April-May, both youngsters and adults prefer the above-ground organs
(leaves and stems). Since mid-summer, the underground parts dominate in the diet. The range of fodder
plants includes several tens of species and depends on the frequency of particular species occurrence in
phytocoenosis. The basis of the mole-rat nutrition in the Central Black Earth region constitutes the
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species from Asteraceae, Umbelliferae and Fabaceae families (Ovchinnikova, 1971a). Locally mole-rats
harm the cultivated plants, directly eating potato tubers, onions and other edible roots.

S.L.Ovchinnikova (1969) notes that mole-rats are active all the year round making large larders
and placing them in different parts of the hole system, primarily in the area of wintering nests. The weight
of stored plants is about 10 kg or more per the individual. Up to 13-14 kg of potatoes and sugar beet can
be detected in their larders. In summer the mole-rat eats a lot of food per day, the total eaten mass
roughly equals to its own mass (about 0.5 kg).

Fig. 3. The stock of forage excavated by us from the greater mole-rat hole near the
vegetable gardens of locals in Nesterivka village of Velikoburlutskyi district in Kharkiv region

A.A.Migulin (1938) cites data that in the pantry mall there are only up to 2 kg of different roots.
Such as: dandelion, tuberous pea, etc. Our research has shown that the total weight of the stock can be
up to 16 kg.

As shown by the results of our research in one camera of one of the holes excavated by us near
the vegetable gardens of locals in Nesterivka village of Velikoburluksky district in Kharkiv region it was
found 8 kg of potatoes, 4 kg of carrots, 3 kg of burdock roots (Arctium lappa), 0.6 kg of couch grass roots
(Elytrigia repens). As we can see in those cases when the mole-rats settle near the vegetable gardens or
directly on them cultivated plants are present in their main diet (Fig. 3).

In Kharkiv region mole-rats are considered to be the pests of agriculture. They spoil mowing
grounds and damage the crops of permanent grasses, making impossible their mechanical harvesting.
They harm corn crops, as well as onions, potatoes and other root crops. The favorite food of the mole-rat
are the underground parts of the dandelion (Taraxacum sp.), cow-parsnip (Heracleum maximum), wild
chicory (Cichorium intybus), meadowsweet (Filipendula ulmaria), salsify (Tragopogon sp).

It is clear that such stocks are not enough for the mole-rat for whole winter. One can assume that
periodically this species falls into hibernation, and eats food resources only when awaking during the
winter thaw. We have repeatedly found fresh soil emissions of mole-rat in winter. But this assumption, as
well as many other questions of the mole-rat biology, remains open.

Conclusions

1. The greater mole-rat has only one litter consisting of 1-3 pups during the year. Contrary to the
prevailing general opinion that mole-rats lead solitary way of life we have found cohabitation of a female,
a male and their young of the current year at three of the seven areas of our study. Young mole-rats
settle in a new place at the end of June — early July. They can be found above ground often at this time.
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2. In the greater mole-rat population from the Regional Park “Velikoburlukskaya steppe” males are
characterized by the body length of 220—-260 mm, by hind foot length of 27-30 mm, by the body weight of
219-520 g. For adult females the average body length is 200-250 mm, the hind foot length is 26—-30 mm,
the body weight ranges from 284 to 409.6 g.

3. Many greater mole-rat specimens on the forehead or occiput have an individual light spot
(yellowish-white) or a white longitudinal strip by which we can identify individuals at repeated catching.

4. Sometimes, the mole rat burrow goes deep down to a depth of 3-3.5 m; except the nest itself,
here there are larders (up to 10) for winter stocks storage, and several galleries, connecting different
parts of the hole.

5. The total weight of one mole-rat stock can reach 16 kg. In one of burrows excavated by us near
the vegetable gardens of locals in Nesterivka village of Velikoburluksky district in Kharkiv region we found
8 kg of potatoes, 4 kg of carrots, 3 kg of greater burdock roots, 0.6 kg of couch grass roots.
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NikapcbKo-iHAYKOBaHI iHTepcTUUianbHi ypaXXeHHA nereHb
0.C.BinbueHko, K.O.KpacoBcbka, O.B.BepemeeHko, T.F0.Ximiu

Jlikapcbko-iHAYKOBaHi iHTepcTULianbHi ypaxeHHs nerexb (N11Y11) € ogHieto 3 HanbinbL YacTux opM NikapCbKUx
nHeBMONaTil, cTaHOBNATL 6nn3bko 3% B CTPYKTYpI BCi€T iHTepCcTULianbHOi naTtonorii nerexb. Jlikapcbki 3acobu
iHOYKYIOTb pi3Hi BapiaHTW ypaXKeHHSA napeHXiMW nereHb, ki Hepigko MOEdHYIOTb Kinbka MaToriCTONOriYHMX
natepHis. fiarHoctuka JIIYI npeacrasnse Benuki npobnemm, Ockinbku BiACYTHI cneumiyHi KniHiyHi, KNiHiko-
MOpPdOMOriyHi 3MiHW i cneuudiyHi Mapkepu. [liarHo3 3anexuTb Big XPOHOMOrYHOI 3aneXHOCTi MK NPUNOMOM
npenaparty i po3BUTKOM CUMMNTOMIB Ta NIATBEPOKYETLCA MOSMIMWEHHAM 3arafnbHOro CTaHy nauieHTiB nicns
BigMiHM nikyBaHHA. MeToto gaHoi poboTn Oyno BMBYEHHS BMMAMBY Pi3HUX npenapatiB Ha po3sutok J1IIYII,
KNiHIYHMX AiarHOCTUYHUX KpUTEPITB, XapakTepHUX peHTreHonoridHux i KT 03Hak, a Takox NporHo3y noAanbLuoro
nepebiry 3axsoptoBaHb. Mu crnoctepiranu 12 xsopux 3 JIIYI, ski 6ynu po3gineHi Ha 2 rpynu: 1 rpyny cknanu 4
XBOPUX 3 aMioapOHOBOIO NereHeto, 2 rpyny — 8 xBopux, y SKUX Npy KOMM'tOTEPHIn ToMorpadii opraHis rpygHoi
kniTkn (KT OlK) 6yno BusiBneHo iHTepcTuLianbHe ypaXKeHHs1 nereHeBoi TKaHUHW y BUIMSAI «MaToBOro CKna,
ue gano Ham nigctasu pgiarHoctyBatu JIIIYJT y xBopux, gkum KT OFK 6yno 3poGneHo B 3B's3Ky 3
nepenbadyBaHo y 3-X XBOPMX BPOHXOKAPLIMHOMOI, Y 3-X XBOPUX — 3ATSHKHOK MHEBMOHIEK i Y 2-X XBOPUX —
XPOHIYHUM OBCTPYKTMBHMM 3aXBOPIOBAHHSIM JlIEr€Hb 3 JIMXOMaHKOW. YCi XBOpi npuimanu TpuBanui 4ac
aHTNBIoTMKK pi3HMX rpyn, iHribiTopn AMN®, 6eta-6nokatopu. diarHo3 J1IIYJ1 noctaBneHuit Ha nigcrasi aHamHe3y
xBopux, gaHnx KT gocnigkeHHs, a TakoX NO3UTUBHOI AMHAMIKM 3aranbHOro CTaHy NauieHTiB Nicns ckacyBaHHA
BYLLEe3a3HaYeHnX npenapariB. TpygHOLLi AiarHOCTUKN HEPIAKO 0OYMOBMEHI Ni3HLOK KriHIKO-PEHTreHOMOoriYHO
MaHicbecTauieto abo BiACYTHICTIO MOMINWEHHS CTaHy MiCNsi MPUMWHEHHS] NMPUAOMY MOTEHLIAHO «BMHHOIO»
npenapaty. OgHak giarHoctuka JIIYJ1 € Hag3BMYaiHO BaXXNMBOL, OCKiNbKM B BaraTbox BUNagkax ckacyBaHHS
npenapary cnpusie NPUNMHEHHIO NAaTONOrYHOro npolecy.

KniouyoBi cnoBa: siikapcbKo-iHOyKO8aHIi iHmMepcmuuianbHi  ypaxXeHHs1 Jie2eHb, amio0apoHosa IJleeeHs,
iHe2ibimopu Al®, diazHoCcmuYHI MOMUIIKU.

Drug-induced interstitial lung lesions
0.S.Bilchenko, K.O.Krasovska, O.V.Veremeenko, T.U.Khimich

Drug-induced interstitial lung lesions (DIILL) are one of the most common forms of drug pneumopathy. DIILL
account is about 3% in the structure of the entire interstitial lung pathology. Drugs induce various types of lesions
of the lung parenchyma, often combining several histopathological patterns. Diagnostics of DIILL deals with
many problems, since there are no specific clinical, morphological changes and specific markers. The diagnosis
depends on the chronological dependence between taking the drug and the development of symptoms, and is
confirmed by an improvement in the general condition of the patients after discontinuation of treatment. The aim
of the work was to study the effect of various drugs on the development of DIILL, clinical diagnostic criteria,
characteristic CT (computed tomography) and X-ray features, as well as the prognosis of the future course of
the disease. We observed 12 patients with DIILL, which were divided into 2 groups: 1st group consisted of 4
patients with amiodarone lung, 2nd group of 8 patients, in which CT of the chest organs revealed an interstitial
lesion of the lung tissue in the form of “frosted glass”. This gave us a reason to diagnose DIILL in patients who
had CT scan in connection with suspected bronchocarcinoma in 3 patients, prolonged pneumonia in 3 patients
and chronic obstructive pulmonary disease in 3 patients with fever. All patients took antibiotics of different groups
a long time, ACE inhibitors, beta-blockers. The diagnosis of DIILL was made on the basis of the anamnesis of
the patients, the CT data, as well as the positive dynamics of the general condition of the patients after the
cancellation of the above medication. Diagnostic difficulties are often caused by late clinical and radiological
manifestations or the lack of improvement after stopping the potentially “guilty” drug. However, timely diagnosis
of DIILL is extremely important, since in many cases, the cancellation of the medication contributes to the
resolution of the pathological process.

Key words: drug-induced interstitial lung lesions, amiodarone lung, ACE inhibitors, diagnostic errors.
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neKapCTBeHHO-I/IH,qyuI/IpOBaHHbIe MHTepCTULUMaribHbie nopaxeHud rnerknx
0O.C.BunbueHko, E.A.KpacoBckas, O.B.BepemeeHko, T.H0.Xumny

JlekapcTBEHHO-UHAYLIMPOBaHHbIE UHTEpPCTUMUManbHble nopaxeHus nerkux (JIAWAMN) — ogHa u3 Haubonee
YacTbIXx (POpM NEeKapCTBEHHLIX NMHEBMOMNATUIA, COCTaBMAOT OKONMo 3% B CTPYKType BCEN MHTEPCTMLMANbLHON
naTtonoruu nerkux. JlekapCcTBeHHblE CpeAcTBa MHOYLMPYIOT pasHble BapuaHTbl NOpaXeHsi MapeHXUMb! NErknx,
HEpeaKo couveTallmMe HECKONbKO natorucronornyecknx narttepHoB. OwuarHoctuka JIMATIT npepcraBnsieT
bonblume npobnembl, Tak Kak OTCYTCTBYKOT crneuuduyeckme KriMHUYEeCKne, KIMHUKO-Mopdonornyeckue
U3MeHeHUs 1 cneuuduydeckme Mapkepbl. [luarHos 3aBMCUT OT XPOHOMOTMYECKOWN 3aBUCMOCTU MeXay NpUemMoM
npenapara 1 pasBuUTMEM CUMMNTOMOB, U NMOATBEPXKAAETCH yNy4lleHNneM ObLLEero COCTOSHMSA NaluMeHToB nocne
OTMeHbI fneyeHust. Llenbto paboTbl 6bINo n3ydeHne BNUSIHUSE pasnu4yHbIX npenapaToB Ha passutue NIV,
KIMMHUYECKMX ONarHOCTUYECKMX KPUTEPUEB, XapaKTepHbIX peHTreHonoruvdecknx um KT npusHakoB, a Takxke
nporHo3a AanbHenwero TedeHnss 3abonesaHuii. Mol Habntoganu 12 6onbHbix ¢ JIMUMJI, koTopble Obinu
pasgeneHbl Ha 2 rpynnbl: 1 rpynny coctaBunm 4 6oMbHbIX C aMMo4apOHOBLIM NErkuM, 2 rpynny — 8 6onbHbIX, Y
KOTOpbIX MpW KOMMblOTEPHOW Tomorpadun opraHoB rpyaHon knetkn (KT OFK) 6bino obHapyxeHo
WHTEpPCTUUMAnNbHOE MNOpaXKeHUe NeroyHoM TKaHW B BMOE «MaTOBOro CTeknay», 3TO [ano HaM OCHOBaHUS
aunarHoctupoBaTb JIMUNMI y 6onbHbIX, koTopbiM KT OlK 6bin10 caenaHo B ¢BA3W ¢ npegnonaraeMon y 3-x
60nbHbIX BGPOHXOKAPUMHOMON, y 3-X BOMbHbLIX — 3aTSHXKHOM MHEBMOHMEN N Yy 2-X BOMbHBIX — XPOHWUYECKUM
06CTpyKTMBHBLIM 3aboneBaHmem nerkux (XO3J1) ¢ nuxopagkoi. Bce 6onbHblE NpUHMMany AnNuTensHoe Bpems
aHTMOMOTUKM pasHbiX rpynmn, nHrmMbutopel AMN®, 6eta-bnokatopsbl. AnarHo3 JIMUIMIT noctaBneH Ha ocHOBaHUK
aHaMHe3a 6onbHbIX, AaHHbIX KT nccnegoBaHus, a Takke MOMOXUTENbHOW AUHAMUKM O6GLLEro CoCTOSIHMS
NauueHToB TMocfe OTMEHbl BbILWENEPEYNCNIEHHbIX NpenapaTtoB. TpyaHOCTU OUArHOCTUMKM — Hepeako
obycnoBsreHbl MO3OHEN  KIMHUKO-PEHTIEeHOMNOorM4yeckon maHudectaumen wnu OTCYTCTBMEM  YMyudLLEHMWS
COCTOSIHUSI MOCNe MpeKpalleHus npuema noTeHUManbHO «BMHOBHOro» npenapaTta. OgHako AmarHocTuka
JIMVMNN aBnsieTcss 4pe3BblYaHO BaXkHOW, T.K. BO MHOrMMX Cry4yasx OTMeHa npenapata cnocobctsyeT
npeKpaLLeH1Io NaTonornyeckoro npowecca.

KnioueBble cnoBa: J/1eKapCmMeEEHHO-UHOYUUPOBAHHbIE — UHMepcmuyuarnbHble  MOPaXeHuUsi  J1e2KuX,
amuodapoHosoe nezkoe, uHaubumopsl Al1®, duasHocmu4yeckue ouwubKu.

BeTyn

Jlikapcbka xBopoba, sky Buginue €.M.Tapee B 1955 poui (TapeeB, 1955), Ak camocTinHa
HO30r10r4YHa OAMHULA, OTPUMYE B HaLL Yac Bce BinbLIOro NowmnpeHHs. MNpu uboMy OCUTb BEMUKA KiNbKiCTb
nobiYHMX peakLin nikapcbKoi Tepanii Nnpunagae Ha ypaxeHHsi nereHb. Bnepuue nikapcbke ypaxxeHHs nereHb
onucaHo W.Osler 1882 p. y XBOporo Ha HekapaioreHHu Habpsik nereHb, B IKOro BiH PO3BMHYBCSI BHACHiOOK
npuomy oniatiB. be3 cymHiBy, Nnpobnema BUMBYEHHS YCKNaAHEHb, BUKITMKAHMX JiKapCbKUMKU 3acobamu,
3'aBuriaca 3 MOMEHTY MoyaTky MacOBOro MpPOMMCIIOBOrO BMPOOHMLUTBA i BUKOPUCTAHHSA MiKapCbKMX
npenapartis. Tak, Hanpuknag, y 1937 p. B CLUA B pesynbTaTi 3acToCyBaHHs cynbdaHinamigy, po34nMHeHoro
B TOKCUYHIN peyvoBUHI gieTunenrnikoni, sarmHynu 107 xsopux. Cxoxa cutyauis nostopunaca depes 60
pokiB B [laiTi, ge 109 giTer oTpMmManu OTPYEHHS PI3HOIO CTYMEHs TSHXKKOCTI Mpu Mpuinomi cupony
aLeTamiHOeHy, WO MICTUTb OOMILKK AieTuneHrnikonto. MNMpu ubomy 88 aiTen 3arMHynu Yepes po3BUTOK
rocTpoi HUPKOBOI HepocTaTHOCTI. Y ®paHuii B 1954 p. OTpyeHHs npenapaTtoM CTaniHom npusseno Ao
sarnbeni 100 ocib, B pesynbTaTti TanigomigoBoi Tparedii nocTpaxganuM TUCsHi HOBOHAPOOXKEHWX
(ActaxoBa, JlenaxuH, 2008; BabaHos i ap., 2011).

TouHi cTaTncTnyHi gaHi npo 3axsoptoBaHicTb JIIYJT y Bcbomy cBIiTi BiacyTHi. Kinbka gocnigxeHb
MOKas3yHoTb, LLIO TOKCUYHI BMMMBU NpenapaTiB Ha NnereHi HeJoOLiHIOITLCH B YCbOMY CBITi.

CnpaBXHsa YacToTa MiKapCbKoro ypaxeHHsa nereHb (JTYJ1) 3Ha4yHO BuLe 3a HACTYMHWMX MPUYWH:
HeJOoMnoBiAOMIEHHS («3Hal, ane MoBuy»), JIYJl HaragyloTb TpaauvuUiiHi ypaXKeHHs fereHb, BiACYTHI
cneundpivni mapkepu JYJI. Tak, noHag 2 MnH BMNagkiB nobiyHMX peakuii Ha npenapaTtun BigOyBalTbCHA
wopivyHo B CnonyyeHux LWtatax Amepukn, Bkntodatoum 100 000 cmepTen (Spear et al., 2002; Lazarou et
al., 1998; Beijer, de Blaey, 2002). 3a gaHnmu enigemionoriyHnX gocnigkeHb, NobidHi edekTn nikapcbkoi
Tepanii B CLLWA i KaHagi 3anmatoTe 5—6-e micue B CTPYKTYpi CMepTHOCTI. YacToTa po3BuTKy ix gocsrae 17%
y rocnitanisoBaHmx xBopux i 4—6 % y ambynaTopHux nadieHTiB. Y poborTi (Hitchen, 2006) Bka3saHo, Lo
HecnpuATAMBI Nikapcbki peakuii € npuumHoto 250 000 rocniTanisauin Ha pik y Benukobputanii. LLBeackke
OOCHNIPKEHHST NoKa3aro, Lo HECNPUSTNUBI NiKapcbKi peakuii € 7-MO0 HakbinbL NOLWMPEHOK NPUYMHO
cmepti (Wester et al., 2008). o 10% nauieHTiB, siki OTPMMYIOTb XiMiOTepaneBTUYHI NpenapaTtu, MaKTb
HecnpuATnuBi nikapcbki peakuii (Limper, Rosenow, 1996). [oka3HWKM CTATUCTUYHUX PO3PaxyHKiB B
Higepnaxngax ceigyatb, wo 6nun3sko 430 MNH eBpo MoxHa Oyno 6 3aoliaguTi WOPOKY NPW 3MEHLLEHHI
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nobiyHmx edpekTiB nikapcbkux npenapatiB (Beijer, de Blaey, 2002). mobanbHa 3axBOpIOBaHICTb Ha
iHTepcTuUianbHi nereHeBi XxBopoOW He3posymina, ane 2,5-3 % BunagkiB iHOYKYOTbCA NiKapCbKUMU
3acobamu (J13) (Coultas et al., 1994; Thomer et al., 2001).

3a ocTtaHHi 10 pokiB 3 hapMaLeBTUYHOIO PUHKY EBPOMNENCHKOro COK3Y 3 MPUYMH, MOB'A3aHUX i3
HegocTaTHbOW Gesnekoto, 6yno BigknukaHo 120 npenapartis, npuvomy 33% 3 HUX — B MepLli 2 poKu
npogaxy. [1o TenepiwHbLOro 4Yacy uen nepenik J13, 3agaTHMX BUKINMKATK JikapcbKy XBOpPOOY, Haa3BMYanHO
wmpokun i Bkntodae 6nusbko 700 npenapatie (Camus, Bonniaud, 2013). JlereHi € ogHieto 3 HanbinbL
YacTUX MiLLIEHEN NiKapCbKMX YpaXkeHb, MOCTYMNa4nCh 3a YaCTOTOM NMLe LUKipi | TpaBHin cuctemi (Camus,
Rosenow, 2010). BaxnuBo BiA3HaYMTW, WO MOHATTA MiKApPCbKO-IHOYKOBaHUX YpaXKeHb BUKIOYae
naTornoriyHi npouecu, nos'a3aHi 3 nepefo3dyBaHHAM J13 Ta ix HenpaBubHUM 3acTocyBaHHAM (Ben-Noun,
2000). 3 ogHoro 6oky, iHTEPCTULIAHMI NereHeBun npolec € HanbinbLw Yyactum nposisom J1IYJI, gocaratoun
70% Big ycix popm nikapcekoi nHeBmonartii (Camus et al., 2004), 3 iHworo 6oky, Ha YacTky J1IIYJ1 npunagae
©nm3bko 3% B CTPYKTYpi BCi€i iHTepCcTULianbHOT NaTonorii nereHb, i Le BUMarae T1akoro X AiarHoCTUYHOrO
nigxogy, SK i NpW iHTepCTMUianbHUX 3axBOPHOBaAHHAX fereHb iHWoro reHe3dy abo igionaTtuyHMx
iHTepcTuLianbHMX NTHEBMOHIAX (Schwaiblmair et al., 2012).

MeToto gaHoi poboTn Oyno BMBYEHHS BNNMBY Pi3HWX MpenapaTiB Ha po3BuTok JUIYJII, KniHiYHMX
[0iarHoCTUYHNX KpUTepiiB, XxapakTepHUx peHtreHonoriyHux i KT o3Hak, a TakoX nporHosy nopanbLioro
nepebiry 3axBoptoBaHb.

0O06'ekTH i MeTOoAM AoOCHigXEeHHS

Mwu cnocTtepiranu 12 xBopux, siki 6ynm posnogineHi Ha 2 rpynu: 4 XBopux 3 aMio4apoHOBOIO NereHeto
i 8 xBopmx 3 J1IYJ, wo giarHoctoBaHe npu KT OTK. Y nauieHTiB 1 rpynv ABOE XBOPUX NpUnManv amiogapoH
2 poku no 200 mr 3 NnpmBoAy nepcucTtytoyoi hopmu dhibpunsuii nepeacepab, ABoe xBopux no 400 Mr GinbLue
6 wmicauis. KniHika BignoBigana nporpecylovin guxanbHid HeOOoCTaTHOCTI, CKapru: Ha nporpecylovy
3a4ULLKY, ManonpoAyKTUBHUIA Kallenb, 3aranbHy cnabkictb. O6’eKTMBHO: akpouiaHo3, ¥y 1-ro xBoporo
OnaknTHUM Konip Lwkipy o6nuuysa i wwui, YAP craHoBuna 26-28 y xB, Hag nereHaMyn ocnabneHe
BE3MKYNAPHE OAMXaHHS, CyXi XpUMnu Hmk4e KyTiB nonatku, akueHT |l ToHy Hag aopToto, YCC — Big 96 po
102 yao. B xB (B cepegHbomy — 99 ya. 3a xB), Y3[ cepusi: cepueBuin BuUkug goctatHii 60%, o3Hakm
NiABULLIEHHSI TUCKY B a. pulmonalis — 6inbwe 30 mm pT. cT. P3[: nopyLleHHs1 pyHKUiT nereHeBoi BEHTUNsUIT
No PEecTPUKTMBHOMY TWMYy Ha PpiBHI cepedHix i ApibHMx ©OponxiB (KEI: 38%, OPB1: 42%), Ha
peHTreHorpami: OBOGIMHUIA OUCEMIHOBAHUIM MPOLEC Yy HWXHIX Bigdinax nereHb, NereHeBMiA MarltoHOK
nocunexun. Mpu KT gocnigjxkeHHi y BCix XxBopux Big3Hadyanacs 6aratodokycHa iHinbTpauis nereHesoi
TKaHWHK, NOCUIeHHs, gedopmauis gpibHokomipkoBa nepebynoBa nereHeBOro MasntoHka 3 noniMopHUMM
BOrHMLLENOAIOHMMM TiHAMK No obuasa OOKKU 3i 3HMKEHHAM NHEBMAaTM3aLii nereHeBoi TKAaHUHW Y BUIMAgi
«maToBoro ckna». Cepen nauieHTtiB 2 rpynu y 8 xsopux JIYJT giarHoctoBaHo npu KT OlK, ska
nposoaunacs y 3B'a3ky 3 nepeadadyBaHolo y 3-X XBOPUX BPOHXOKAPLIMHOMOLO, Y 3-X XBOPUX — 3aTSXKHOM
MHEBMOHIEID, ¥ 2-X — XPOHIYHUM OBCTPYKTMBHUM 3axXBOPIOBaHHSAM fereHb 3 nuMxomaHkow. Bcei xBopi
npurManu TpManui Yac (He MeHLe 3-X TWXKHIB) aHTUBIOTUKK pPi3HMX rpyn. 4 XBOPUX Mpunmanm iHribitopum
AlN® npoTtarom Tpueanoro Yacy. Ha KT: GaratodokycHa iHinbTpauis nereHeBoi TKaHUHW, MOCUITEHHS,
nedopmalis, gpibHokoMipkoBa nepebyaoBa nereHeBoro MastoHka 3 nNoniMopgHMMU BOrHULLENOAIOHMMM
TiHAMU no obuaea 6okn. OB'eKTUBHO: 3aaMLLIKa, akpouiaHo3, Hag nereHamn xpunu, YOP: 26 y xs, YCC: 100
y xB, ®3[: pectpuktueHui tun (PKEJ: 41%, OPB1: 45%), Ha peHTreHorpami: iHQINbTpaList nereHeBoi
TKAHUHN B HWXHIX Bigdinax. Y 3-x xBopux OGpoHXOKapLMHOMa BMKIHOYeHa nicnsi npoBegeHHa KT 3
KOHTPaCTyBaHHSM.

Pe3synbTaTtn Ta 06roBOopeHHsA

Jlikapcbki 3acobu, o BuknukatoTb JTHTYT

dakTopu, LLLO 3YMOBOTbL BUCOKUI BiICOTOK PO3BUTKY YCKNaaHEHb MeAMKaMEHTO3HOrO NiKyBaHHS:
NigBULLEHUA NPUAOM NiKyBanbHUX MpenapaTiB HaCceneHHsaM, LUMPOKE MOLIMPEHHA CaMOIiKyBaHHSA
BHaCMi4OK OOCTYNHOCTI MikiB (MOXNMBICTb NpuabaHHs ix 6e3 peuenTiB), HEAOCTATHICTb a0 3ani3HIOBAHHS
Meau4yHoi iHpopmauii Npo NobivHy Ao nikapcbkux 3acobis, noninparmasis.

Jlikapcbki 3acobu, wo suknukatoTs JTITYT:

* arKinydi LMTOCTaTMKM Ta iMyHOCynpecopu — XIopbyTuH, umknodocdaH, METOTPEKCaT, MIENOCaH,
MepKanTonypwH, a3aTionpuH, 5-pTopypauus,

* MPOTUMYXJIMHHI @aHTUBIOTUKMN — BIIEOMILMH, MITOMILWH;
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* MPOTUNYXMNWHHI NpenapaTtn iHWKX KnaciB — npokapbasuH, HITPO30MEeTUrnceYvyoBmHa, ypauur-
mMacTapg;

* HiTpOodPypaHu — pypapoHiH, pypasonigoH i cynbaHinamign;

* Ba30aKTMBHI MnpenapaTtu, WO AiloTb Ha CepueBy CUCTEMY, — amiodapoH, MponpaHonon,
HOBOKalHaMmiz;

* NpoTmaiabeTnyHi 3acobu — xnopnponamig,;

* @HOPEKTMYHI NpenapaTt — MEHOLMIT.

Hanbinbl YacTo ceped HUX PeEECTPYOTLCA aMiofapoH, HiTpodypaHu, aHTubakTepianbHi 3acobu,
LUMTOCTATUKK,  HecTepoigHi  npoTu3ananbHi  npenapatu  (HM3M), b-6nokatopw,  iHriGiTopm
aHrioTeH3uHnepeTBoptotodoro oepmeHTy (IAMD) i iH. Y po3BUTKY NiKapCbKnX ypaxkeHb fereHb NeBHy posib
BigirpaloTb Taki hakTopwu, SIK: CNagKoBiCTb, OCOBNMBOCTI KOHCTUTYLT, CyMyTHi 3aXBOPIOBAHHSA, LUKIAMMBI
3BUYKM, NOEOHAHHS Pi3HUX MEeTOoAiB AiarHOCTUKK i nikyBaHHA. [lo MoxnunBux npuumH po3sutky JIIIYI cnig
BigHeCTM ocobnuBOCTI XBOpoOM, 3 MpuBOAy siKOi npuiMaBcs JI3, HaBKOMULWIHI (akTopw, SIKi MOXYTb
nigBULLYBaTM LWKIANNBUIA pecnipaTopHuin edoekT J13, abo npodecist MegMyHOro npauiBHMKa, iHaKTMBaLis Ta
JeTokcukauis metabonisamy J13, cucTeMHi peakuii Ha nNpuoM Jikapcbkux 3acobiB 3 OOKy MediHku,
nopyLleHHs OYHKLIT NeYiHKkn i/abo HUPOK, anepriyHi peakuii B aHamMHe3i, 0cobnmBo ropMoHanbHNX peakLin,
noninparmagis i 6eanagHe npusHadeHHa J13, HebesneuHi noegHaHHA J13 abo komGiHauia Ximio- i
peHTreHoTepanii, HepaujioHanbHa KoMbiHauisi MHEBMOTOKCUYHMX J13, Wo npr3BoanTb 40 HECNoniBaHOro
TOKCUYHOrO BMSIMBY Ha IereHi, HeoOHaKOoBi PiBHI PU3MKY PO3BUTKY JIKAPCbKUX YpaXeHb Y Pi3HUX
iHauBigyymiB. 1aTtoMopdOnoriyHi NpuyMHK, WO cnpusioTb BUHUKHEHHIO JTIIYJT: nopyweHHs 6anaHcy B
CUCTEMI OKCMAAHTU-aHTMOKCUMAAHTU 3 MoAanbLUMM 3POCTAHHAM HAKOMUYEHHS NPOAYKTIB MEPEKUCHOro
OKWUCIEHHS | MOLLKOKEHHSAM MiMigHMX MeMObpaH KniTuH i 6asanbHoi MeMbpaHy CyauH, NopyLleHHSA 6anaHcy
B MPOTEa3HOIHTIBITOPHIN CMCTEMI 3 POCTOM PiBHSI MpoTeas, iMyHHi MexaHi3Mu, MOPYLUEHHSI B CUCTEMI
YTBOPEHHS KOnareHy, Woro rinepnpogykuis (bneomiumH i [O-neHiumnamin), nopylleHHss B CUCTEMI
CYpdaKTaHTy — 3HMXKXYETbCS MOrO CMHTES3, L0 CMpUsSie PO3BUTKY fiereHeBoro gibpo3sy (amiogapoH). AKLo
y3aranbHUTK, TO BigOyBaloTbCA CYTTEBI NOPYLUEHHS FOMEOCTa3y, Lo NPU3BOAATbL A0 PO3BUTKY ibpo3y i
nereHeBoOi HEJOCTATHOCTI.

Baxnueum i NOKM ganekum Bif BUPILLEHHS 3anULWIAETbLCS MNUTAHHA, YOMY He Y BCiX NauieHTiB, sKi
npuMatoTb NpenapaTu 3 BiOMOI JlereHeBOoi TOKCUYHICTIo, po3demBaeTbes JIIYJIL. Onsa GinbwocTi J13, wo
00yMOBNIOIOTb JIEreHEBI YPaXKEeHHS, He Mal0Tb 3HAYEHHS A03a i TpMBaricTb iX 3acTocyBaHHs. Jlnwe ans
Aesknx npenapartis (amiogapoH, 6reomiumH) BiA3HaYeHUW [0303anexHui edekT, KOMM HU3bKi J03M
posrnagatTbesa Ak 6e3neyHi. Cepep iHWKMX dakTopis pusmnky JIIYJT obrosopiotoTbCa nonepegHi peakuii
anxanbHol cuctemmn Ha npuiom J13 i geski 3aXBOPHOBaHHSA, 3 MPMBOAY AKMX NPU3HAYaeTbCa npenapar.
Hanpwuknag, pesmartoigHuii apTpuT abo HecneundiyHUn BUMPA3KoBMIW KONIT 36inblwyoTs pusmk JIYIL
30kpemMa, y XBOpUX Ha pPEeBMAaTOIgHUMI apTpUT 3POCTAE YUCIO BUMAAKIB «METOTPEKCATOBOI» fereHi i
Ty6epkynb03y nereHb BHACMiOOK BUKOpUCTaHHA aHTU-TNF-npenapatis. Posrnggatotbcs gk dhaktopu
pu3uKy i oeski npodbecinHi gii. Tak, Hanpuknag, KoHTakT 3 a3bectom 36inbLye yactoty J1IYI1. Pasom 3 Tum,
He3BaXkalouyM Ha [eslki nepepaxoBaHi i psA iHWWX YMHHUKIB PU3MKY, WO CTOCYOTbCA OCOOMMBOCTEN
akTmBauii, meTaboniamy i dapmakokiHeTukn J13, iHgusigyansHun nporHo3 JIIIYJ1 B GinblwocTi Bunagkis
3anuwaeTbca HenepeabadvyBaHMM, WO YCKNagHE MpodinakTuky Ta paHH AiarHocTuky. Bucoka
CNPUAHATAMBICTb NEereHb A0 MiKapCbKOro BMMMBY BU3HAYaeTbCs ix MOpdodisionoriyHMMm ocobnmBocTaMm
i BUCOKMM piBHEM MeTaboniamy, B MpoLeCi AKOro BiAOYBaeTbLCA akTUBHE YTBOPEHHS | BUBINIbHEHHS BiNbHMX
pagvkanis. Cepen MeXaHi3MiB IiKapCbKOro MOLLUKOMKEHHSA JIereHb BaXKIIMBE 3HAYEHHs HagaeTbCs
OKCMAAHTHOMY cTpecy, 6e3nocepenHin TokcuuHin fii J13 Ha anbBeonokaninapHuii 6ap'ep, BigknageHHo
ninigHMX cnonyk B KNiTuHax — pocdoninigos, yTBOPEHHIO NereHeBmX aHTUTIN i iMyHHUX komnnekcis. J1IYI
yacTilwe npoTikalTb i30NbOBaHO, OAHaK Mikapcbki NHeBMONaTii MOXYTb OYTU i YACTUHOK CUCTEMHUX
naTonoriyHux npouecis, iHgykoBaHux J13. Cepen ocTaHHix B niTepaTypi BUAINAETLCS Kinbka BapiaHTie: 1)
BOBYaKOBUI CMHAPOM, LLO 3yCTpiYaeTbCs, Hanpvknag, npu npunomi rigpanasuny, b-6nokatopis, HIM3IT; 2)
CYHAPOM TiNepYyTNUBOCTI i3 3any4yeHHsM CepueBO-CYAMHHOI i TpaBHOI CUCTEM, FONIOBHOMO MO3KY,
nimcaTUYHKX BY3MiB, KICTKOBOrO MO3KY, LLIO 3yCTPIYaETbLCS NPY BUKOPUCTaHHI NPOTUCYLOMHUX Npenaparis;
3) anbBeonsipHO-remopariyHMin CUHAPOM 3 HUPKOBOK HEAOCTaTHICTIO, L0 PO3BMBAETLCS Y MaLUEHTIB, LU0
NpuMnUMalTb NeHiLMNamiH; 4) noniaHrii i3 3any4eHHsIM NereHeBMX Kaninapis i yTBOPEHHAM HENTPOINbHUX
uutonnasmatmdHmx aHTuTin (ANCA) npu 3actocyBaHHi aHTUTUpeoigHux J13; 5) cuigpom Churg—Strauss
npv BMKOPUCTaHHI acrnipyHy, makponigis. Cnig 3a3HaunTy, WO XapaKTepHMX KMiHIYHMX, FCTONOrYHUX Ta
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peHTreHonoriyHmux ocobnueoctenn JIIIYJT He icHye. OcHOBHWIA pgiarHoCTMYHMIA  KpuTepin JIIYIT —
XPOHOMOriYHa 3anexHiCTb MK NPUAOMOM J13 i BUHUKHEHHSAM KIiHIYHUX NPOSBIB.

BionoriyHa Tepaniga ak npuyunHa JlYI

TepaneBTUYHMI NOTEHUian nNpu IiKyBaHHI BaXKUX PEeBMAaTOMOMYHMX Ta iHWMX ayTOIMYHHUX
3aXBOpPIOBaHb B OCTaHHI AECATUNITTS NiOBULMBCS 3 BNPOBAMKEHHAM npenaparis, wo 6nokyts PHO-a
(eTaHepuenT, iHdnikcMmab, apganimymal), GrnokaTopa iHTepnenkiHy-1 (aHakiHpu), aHTU B-KNiTUHHMX
MOHOKJTOHANbHMUX aHTUTIN (pUTyKcMMaby) Ta iHwux GionoriyHMx npenapatiB. Pasom 3 TuMm, GionoriyHa
Tepanis AEMOHCTPYE He TifTbKM 3HAYHUI KIMiHIYHUIW ePekT, a N BUNaaKu ypaXKeHHa fereHb, acouinoBaHi i3
3acTocyBaHHAM 3a3HaveHux npenaparis. Tak, 3a AaHUMW BPUTAHCLKOro PEECTPy NauiEHTIB, SKi OTPUMYIOTb
BionoriyHi npenapatn (Ginbwe 8000 nauieHTiB), MMOBIPHICTL NeTanbHOro pesynbTaTy B Ui kaTeropii
nauieHTiB 3Ha4Ho Buwe (B — 4,4: 95% [l 1,8-10,7) npyn HasBHOCTI nonepeaHLOro iHTepcTulianbHOro
3axBoptoBaHHs nereHb (Oya et al., 2006).

QiarHocTuka JTlIYN

CsoeuacHa giarHoctuka J1lYJ1 € Haa3BMYaNHO BaXKNMBOLO, OCKINbKW B 6araTbox BUNagKax ckacyBaHHSA
npenapaTy Crnpusie KynipyBaHHIO naTtororiyHoro npouecy. OCHOBHUM AiarHocTuyHMM Kputepiem JTIYIT €
YacoBa 3anexHiCTb MK NPUNOMOM J13 | BUHVUKHEHHSIM KIiHIYHMX MPOSABIB. XPOHOMOTiYHWI 3B'A30K MOXe ByTn
BCT@HOBIEHWI TAKOX Ha NiACTaBi aHanidy peHTreHorpadii nereHs O no4yatky npuoMy npenaparty abo
NOSIMWEHHSA KMiHIKO-PEHTreHOoorYHMX CUMNTOMIB nicna 1Moro BigMiHW. [iarHOCTWUYHI Tpy4HOLL Hepigko
00yMoBneHi, 3 04HOro BOKy, Ni3HBOK KMiHIKO-PEHTrEHONOrNYHOK MaHicecTauieto (TpuBanuin nepiog Yacy Big
noyaTky npuiomy J13 abo nicns rnoro BigMiHM), 3 iHLIOro — BiACYTHICTIO MOMIMNWEHHSI CTaHy Nicnsi TPUNMHEHHS
npuioMmy J13. IHWKWA AiarHOCTUYHOK CKMagHICTIO € BiACYTHICTb AocuTb cneumdidHmx osHak JIIIYIT ana
BinbwocTi JIC. KniHiyHi 03Hakm nikapCbkMx MHEBMOMATIN npeAcTaBneHi LUMPOKMM CNeKTpoM: Big
ManoCUMMNTOMHUX «NeTIUNXy» HPINbTPATIB A0 XUTTE3ArpO3NMBUX CTaHIB — BaXKOro pecnipatopHOro
anctpec-cuHgpomy (POC). NIYI moxe npoTikaTu no Tuny rocTpuyx, Ni4rocTpmux adbo XpoHIYHUX NaTONOMNYHNX
npouecie. KniHiyHa kapTuHa roctporo JIIIYJ1 xapakTepnsyeTbCsi NIMXOMaHKOW, Kallunem, 3aguLLKoto,
MOXJIMBUIA PO3BUTOK FNMOKCEMIYHOT rOCTpOi AnxanbHoi HegocTaTHocTi (MOH). Ha komn'toTepHin Tomorpami
nereHb MNpWU paHHiX CTagisix 3axBOPHOBaHHA BUSABNANOTLCA IiHIMHI TiHi, NOTOBLLEHHS MDKOOSILKOBOIO i
BHYTPILLUHbOAONBKOBOMO IHTEPCTULO, CUMATOM «MATOBOrO ckna» abo MiniapHui naTepH TiHeR. ocTpi
dopmu J1IIYIT HeobxigHO andepeHUitoBaTK Bif iIHPEKLIMHUX YpaXKeHb NereHb, Wo MaloTb GrM3bKy iMimK-
KapTuHy. B giarHocTuui rinep4yTnmMBoro NHEBMOHITY 1 €03MHOMINLHOI MHEBMOHIT Jonomarae aHanis piguHn
©poHxoanbBeonspHoro naesaxy (BAJ1), B kil 3a3HavaeTbCs 36inbLUEHHSA PiBHA NimdouuTie, €03nHOMpINIB i
anbBeonoumTie 2-ro Tuny. Kpim Toro, BAJT 403BOMNSE BUKMIOUNTY iIHPEKLIIHMI NPOLIEC B JIEIrEHsIX y NaLiEHTIB,
IO MpurMatoTb iMyHocynpecuBHy Tepanito. [na GinbwocTi Bunagkis J1IYJ1 xapakrepHuid nigroctpun abo
XPOHIYHUIA nepebir, WO CynpoBOAKYETbCA CcybdebpnniTeToM, HENPOAYKTUBHMM KalUfiem, MOMiPHOH
3aVLLKOI0, Pi3KO BUPaXKEHOIO MiNOKCEMiel0, HEOAHOPIQHO NereHeBoto iHdINbTPauieto. IHpINbLTpaTM MaTb
Andy3HnA abo nokanisoBaHW xapakTep 3 NepeBadKHWM 3anyyYeHHAM CepefdHEHWXKHIX BigAinis i Bkpan
pigKko — anikanbHUX 30H nereHb. [neBpanbHWA BUNIT, MediacTuHanbHa nimdageHonatia He XapakTepHi i
3yCcTpivaloTbCs AyXKe pigko. PeCcTpUKTUBHI NOPYLUEHHA AMXaHHS | BUPaXKeHICTb rinokceMil kopeniowTb 3
LUMPOTOK  3amnyyeHHs nereHeBoi napeHximu. BAJT gossonse BuknouuTU iHGEKUinHWA npouec i
XapaKTepuayeTbcs nepeBaxaHHAM nimgouunTie (CD4+ abo CD8+), Toai sik nepeBaxaHHs HeNTpodinis i/abo
€03vHoiNiB 3ycTpivaeTbcs 3Ha4yHO pigwe. lMpu pocnimkeHHi yHKUiT 30BHIWHbLOro auxaHHa (P3[)
BiJ3HAYaETLCA PECTPUKTUBHUIA TUM MOPYLUEHHSA BEHTUNAUIT | 3HWXEHHS OUdY3inHOT 30aTHOCTI nereHb,
36inbweHHsa yncna Hentpodpinie (oo 10-15 %) i nosiBa eo3nHodiniB y BpoHX0anbBEONSPHOMY NaBaxi,
riCTONOrYHO BUSIBNSETBCA HEKPO3 EHAOTENII0 Kaninsapis i nHEBMoOUUTIB 1-ro Tuny, rinepnnasis i metannasis
NMHEBMOLMTIB 2-ro TUNy, HAabpsK | TpaHCcCcyaaList nnasMu B anbBeonu, Mikpoartenekrasu. Ha KT nereHb: 3MiHu
3a TUMOM «MaTOBOrO CKMa» — He3HayHe MNIABULLEHHS LUiNbHOCTI NIEreHeBOoi TKaHWHWU Npu 30epeXXeHHi
BUAMMOCTI CYAMH i CTIHOK OPOHXIB B 30Hi MaTOMNOrYHOro Npouecy (NiHiiHi TiHi NOTOBLLEHHS MiPKOOMNBbKOBOIO |
BHYTPILLIHBOANBBEONSAPHOrO iHTEPCTULlD). 3a3BMYal CKacyBaHHS «BWHHOrO» npenapaTy i Npu3HaYeHHs
cuctemMHux koptukoctepoigis (CKC) cynpoBoaXyoTbCS 3BOPOTHUM PO3BMTKOM MaTOMOr4YHOro npouecy , B
3B'A3KYy 3 YMM HeobxigHiCTb nereHeBol Bioncii Anga sBepudikauii J1IIYJ1 BuHukae pigko (Muller et al., 2004).

KniHivHi BapiaHtu JIIYJI

BaranbHonpunHsToro knacudikadii JIIIYJT He icHye. 3anexHo Big PiBHA YpaXeHHS pecnipaTopHOi
cuUcTeMn BUAINAOTb pisHi BapiaHTy nikapcbkux nHesmonatin. JIIIYJT MoXyTb npoTikaTh i3 3anyyYyeHHaM 0
naTosioriYHOro npouecy OpoHxiB (acTMonofibHW cuHOPOM | Kawernb), APIOHMX AMXanbHUX LUNSXiB
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(OpoHxioniT), iHTepcTuuito (iHTepcTuuianbHi NHEBMOHIT), MneBpu (NNEBPUT, MHEBMOTOPAKC), CyaWH
(BackyniT).

YpaxxeHHs1 NogimpsiHUX Wiisixie

Jlikapcbki kawenb i 6poHxocnasm MOXyTb BMHUKATU Ha Tri npuomMy b-GnokaTtopis, WO HanbinbLu
4YacTo CNOCTepiraeTbCs y NaLieHTiB 3 BpOHX00OCTPYKTMBHUMK 3aXBOPHOBAHHSAMU. PO3BUTOK BpOHXianbHOI
OOCTpyKUii, B TOMYy u4uChi i AyXe BaXKOi, MOXMIMBUM MNpyU MpUNUOMiI acnipuHy abo HecTepoigHuMx
npoTu3ananbHMx 3acobiB y 0OCi6 3 HenepeHOCUMICTIO aueTuncaniuuMmioBoi KUCNOTU. Y CTPYKTYpi
SATPOreHHOro Kalumio Ha 4acTKy iHransuinHmx npenapartis, IAIMN® i b-6nokatopis npunagae 75%. Cepen
XBopux, ki npunmaroTb AP, HenpooyKTMBHWMIA Kawenb po3BuBaeTbCcs B  5-20 % Bunagkis.
Mepepbavaetbcs, WO B MaToreHesi KawmnboBOro cuHApoMy Ha Tni npunomy |AMN® nposigHy ponb
BigirpaloTb Taki nposananbHi  Megiatopu, sk 6pagukiHiH, cybctaHuida P, npoctarnaHavHu, Wwo
HaKOMUYyIOTbCHA B FEreHeBil TKaHWHI i pi3ko MigBULLYIOTbL KaluNbOBUMW pecdbriekc. Y XBOpPMX Ha acTMmy
OpaavKiHiH MOXe BUKNMKATU He TiNbKW Kallenb, a 1 enisoan 6poHxianbHOi 06CTPYKLIT, UMM MNOSICHIOETLCS
MOXIIMBE 3HWXKEHHSI KOHTPOMo Hag nepebirom 3axsBoptoBaHHsA. Kpim Toro, |AMN® 3patHi 36inbwysaty
npogykuito NO B AmxanbHWX WAsXaX, WO TaKoX MOXe CTUMYII0BaTU KalLnboBUiA pechnekc i BpoHxocnasm.
Y 4yacTvHM NauUieHTIB Kallenb BUHUKAE BXe Yepes Kinbka roguH nicns npuimnomy nepuoi osu AN, y iHwmx
— yepes TWxHI i Micaui. Ockinbku He icHye KniHiYHMX abo nabopaTopHMX NPEeAMKTOPIB Kalumo y 3B'A3KY 3
npunomom AaHux J13, giarHo3 nikapCcbKOro Kawm Mae po3rnsigaTucsa B SIKOCTI MMOBIPHOMO Yy KOXHOMO
nauieHTa, KM Mae ckapru Ha kawenb B nepiog npunomy IAN®. Baxxkum BapiaHTOM FiKapCbKOro ypaxxeHHs
Manux OuMxanbHUX LUNSAXiB € PO3BUTOK obnitepytoyoro Gpowxionity (OB). Jlikapcbko-iHoykoBaHun OB
OonvcaHun B 3B'A3KY 3 NPUNOMOM HiTpodypaHiB, CyfnbMaHinamifis, neHiuuniHie, HAPKOTUYHUX Npenaparis,
UMTOCTaTUKIB, CONen 3050Ta, acnipauieto MiHepanbHux onii. bnnsbko 25% Bcix BMnagkiB nikapcbkoro Ob
posoautbcsa Ha amiogapoH. OB BnacTnea He3BOpOTHA NepebyaoBa AMxanbHUX LWNAXIB 3 PopMyBaHHAM
BaXkKkOi OpoHXianbHOI 06CTpyKUii, emdizemn i nNHeBMOCkNepo3y. HeobxigHO BiA3HAuYUTW, WO HaBiTb
CBO€EYaCHe CKacyBaHHSA MpUYMHHO-3Haummnx J13 npu obnitepytodomy GpoHxioniTi, SK npaBuio, He
CYNPOBOMKYETLCA BiAHOBMNEHHAM MOPMOMYHKUIOHANbHUX MOPYLUEHb OpraHiB AuXaHHs. Y 6inbLIOCTi
BMNazkis npu nikapcekomy OB mae micle noraHa Bignosiab Ha Tepanito CKC, uMtoctatukamu i, BignosigHo,
HecnpuaTnMeuii nporHos (Cottin, Cordier, 1996).

IHmepcmuuianbHi 3ax80pr08aHHS fle2eHb

IHTepcTMUianbHWUIA NereHeBun npouec € Hanbdinbw 4Yactum nposisom JIIIYJ1 i Bumarae Takoro x
JiarHocTu4Horo nigxody, 9K i NpU iHTepCcTULianbHUX NereHeBUX 3axXBOPHOBAHHAX iHWOro reHesy. JlIYI
3ycTpivatoTbeca NnpnbnmaHo B 3% BunNagkiB Bifg yciei iHTepcTuuianbHoi nereHeBoi natororii. [ig Bnnveom
J13 opmytoTbCsl  pi3Hi BapiaHTW YypaXKeHHs1 JEereHeBOro iHTEPCTULiD: 3BMYaMHa iHTepcTuuianbHa
NMHEBMOHIS, HecneuudiyHa iHTepcTulianbHa MHEBMOHIS, AeCKBamMaTMBHA iHTepcTULianbHa MHEBMOHIS,
nimgounTapHa iHTepcTulianbHa NHEBMOHIHA, €03UHOMINbHa MHEBMOHIS. AK NpaBuno, iHTepcTULianbHUM
npouec npu JIIYJT BignoBigae KinbKOM MaTOrCTONONYHUM MNaTepHaM, BKYAK4YM iHTEepCTULianbHi
NMHEBMOHIT, ypaXkeHHs1 anbBeOIT i TereHeBniA BaCKyIiT, O CYyNPOBOAXYHTLCS IereHeBUMU iHinbTpaTamu,
AKi CKnagHo aAndbepeHuitoBaT MeTogamu iMigx-giarHoctuku. BAJT Takox He 3aBXau [O3BONAE BiAPI3HUTU
JUIYJT Big iHWKMX iHTepCTULianbHUX MHEBMOHIA Hernikapcbkoro reHedy. [eski nikapcbki 3acobu
(HiTpodbypanu, HI3IM) BuknukaloTb, SK NpaBuNoO, AOCUTb CTEPEOTUNHI NereHesi peakuil y Burnagi
HecneuundivHoi iHTepcTUUianbHOi abo eo3nHodiNbHOT NHEBMOHIT. KpiM yxxe 3azHaveHux J13, eosnHodinbHa
MHEBMOHISI MOXE PpO3BMBATUCA Ha Thi HaraTboX iHWWX MeAMKaMEHTO3HWX MpenapaTiB: aHTMOIOTUKIB,
cynbgaHinamigis, Tybepkynoctatukie, IAMN®, amiTpunTunivy, iHTepnenkiHy-2, TpunTodaHy. Y umx
BMMaAKax npyv KOMN'IOTEPHIN ToMorpadii iereHb BUSBMAKOTLCA LWiNbHI ABOBIYHI NiHiHI 200 anbLBeonsipHi
3aTEMHEHHS, SKi MOXyTb MOegHyBaTMCA 3 ABOGIYHMM nfeBpanbHUM BUMOTOM, MOXE MaTtu Micue
nimdageHonaris.

[iarHo3 «eo3nHodinbHa MNHEBMOHIA» NIATBEPAKYETLCA eo3uHodinielo B Kposi, piguHi BAJT i
nereHeBili TKaHWHI. JlereHeBa Gioncis Npu e03MHOMINbHIN MHEBMOHIT BUKOHYETLCS PiOKO, OCKINbKM aHani3
piguHn BAJT € npw uin dopmi JIYIT ocHoBHMM MeTOooOM AiarHOCTUKM. Eo3nHOdinbHa NHEBMOHIS, K
npaBumo, LWBWAKO YCYBAETbCS Ha TNi CKACyBaHHA «BMHHOMO» npenapaty i npu3HadeHHa CKC, ane npu
MOBTOPHOMY MPU3HAYeHHi NpenapaTty MOXMMBUA peumams. BinblwicTb e MeaMkameHTO3HUX npenapartis
BUKINNKAE PO3BUTOK PI3HMX NATOrCTONOrYHUX NaTepHiB. Tak, Hanpuknag, onuc ricTonoriYyHUX npenaparTis
«amioapoHOBOI» fereHi MoXe BKMYaTM CKYMYEHHA NiIHUCTUX Makpodaris B anbBeoriax, O3HaKu
opraHisytoyol i HecneumdivyHOT iHTepcTULianbHOT MHEBMOHIT, iHTepcTUlianbHUn nereHeBun ibpos,
Ondy3He anbBeonsipHe MOLUKOMKEHHS SIK i30M1bOBaHi NaTtoMopdonoriyHi BapiaHTu abo iX noegHaHHs.
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IHWUMKM Npuknagamm pisHUX cronydeHb MopdonoriyHmx o3Hak JIIYJT moxyTb OyTu opraHizoBaHa i
€03nHoiNbHa NMHEBMOHISA, AMdy3HE arnbBeOnspHE MOLUKOMKEHHS, HAbpsik nereHb i/abo anbBeonspHi
remoparii. 3asHaueHi ocobnueocTi JIIIYJT B 3Ha4HiA Mipi yCKNagHIOKTb BU3HAYEHHSA OOMiHYOYOro Tuny
YPaXKEHHS, KONMW OOCTYMHWIA NWLEe ManeHbKUiA 3pas3oK fereHeBoi MapeHxiMu, Lo OTPUMYETBCS Mpu
TpaHcOpoHxianbHin Gioncii. Y 3B'A3Ky 3 UMM Npy HEOOXIQHOCTI NepeBara Big4aeTbCsl Bi4eOTOPAKOCKOMIYHil
Oioncii. Xapaktepusytoun iHTepctuuianbHi dopmu JHIYJI, HeobxigHO Big3HauMTK i rpyny nikapcbKnx
nHeBMonarTii, OOYMOBIMEHUX XiMioTepaneBTUYHMMKM npenapaTtamu (6neomiunH, umknodocdamia,
MeToTpekcar, 6-MepKanTonypuH, a3aTtionpuH Ta iH.). i J13 3gaTHi BUKNUKaTK BaxKi ypaKeHHS nereHb, Lo
pO3BMBAIOTLCA Mif Yac iX 3acToCyBaHHA abo He3abapoMm nicns NPUNUHEHHSA XimioTeparnii.

Cnig 3asHauntn, wo pwusuk JIIIYJT 3pocTtae Ha Tni BUCOKMX [03 LMTOCTATUYHMX MpenapaTiB i
noniximiotepanii. JogatkoBumn caktopamu pusumky J1IIYJ1 y gaHoi kaTeropii XBopux € cynyTHs npoMeHeBa
i oKcureHoTepanisi, a TakoX MOBTOPHI Kypcu ximioTepanii. [Ona ypaxeHb nereHb, BUKIUKAHUX
ximioTepaneBTuyHMMK J13, xapakTepHi Taki naToricTonoriyHi natepHu, AK AudpysHe anbeBeonspHe
MOLLUKOMKEHHS1, HABpsK nereHb, paHHin gibpos, obnitepytoumn 6poHxionitT. OCHOBHOI KNiHIYHOK 03HaKO
€ 3agMLuiKa, WO WBKMAKO OOCArae CTyneHsa BaXKol AuxanbHOi HegocTaTHocTi. [pu peHTreHonorivHoMy
JocnimpKeHHi Ta KoMN'loTepHin Tomorpadii BU3HayaloTbCa AUdY3Hi nereHesi iHinbTpaTy, Big3Ha4YaeTbCs
CUHOPOM «MaToOBOro ckna». B UinoMy ypaxeHHs nereHb npu XimioTepanii MaloTb MoraHy BignoBigb Ha
Tepanito CKC i HecnpuaTnneuiA nporHo3s (MHTepcTMumanbHble 60ne3Hn nerkux..., 2007).

AmiodapoHoea rnezeHsi

AMiogapoH — aHTMapuUTMIYHMIA Mpenapat 3 [AO0BEAEHOK JlereHeBO TOKCUYHiCTI0. OcTaHHs
00ymOBneHa NopyLleHHsIM HOpMaribHOro meTtaboniamy eHaoreHHMx goocdoninigie, Aki Ha Tri TpMBanoro
NPUNOMY amioapOHy HaKOMUYYHTLCS B NEreHeBii TkaHuHi. OcobnuBocTi hapmakokiHeETUKM aMiogapoHy
0BYMOBNIOKOTL XapaKTepHUI AN HbOro NPoqisb fereHeBoi TOKCUYHOCTI, Wo 6arato B YoMy MOB'A3aHO 3
Ayxxe TpuBanum nepiogoM HaniBBMBeOeHHs — NpoTarom 6—12 mic. Tomy ons «amiogapoHOBOI» NnereHi B
nepeBaxHin 6iNbLIOCTI BUNagkKiB TUNOBWIN NOBINbHUIA NOYATOK, YNOBINIbHEHE NONINLWEHHS NiCNSA CKaCyBaHHS
npenapary, MOXIMBUA pO3BUTOK abo peumavMB CUMMNTOMIB MiCNSA MPUMNMHEHHST NpuiioMy. Xo4a rocTtpe
MOLLIKO[PKEHHSA NereHb Npu Npuinomi amiogapoHy B LLINOMY He XapaKTepHO, BOHO MOXe PO3BUHYTUCH Yepes
Kinbka [HIB Micns  BHYTPILUHBOBEHHOrO BBEAEHHA BUCOKMX 03 npenapaty. Bunagku roctpoi
«amioJapoHOBOI» fereHi onucaHi nicrs onepaTtMBHUX BTpydYaHb Ha cepui abo nereHsx. Hapkos,
oKcureHoTepanisi i MexaHiyHa BEeHTUNAUIA € o4aTKOBUMM hakTopamMu pU3nKy rocTpoi «aMiogapoHOBOI»
nereHi. [Ina gaHoro NaTonoriYHOro CTaHy XapakTepHi 3aguLLika, BaXkka rinokcemis, kaptuHa roctporo PAOC,
Ondy3Hi anbBeONApPHI Ta iHTepcTULianbHi 3aTeMHeHHS. CMEpTHICTb NPy FOCTPIN «amMiogapOoHOBI» NereHi
pocsrae 40-50 %, He3BaXkaloun Ha CKacyBaHHS npenapaTy i KOPTUKOCTEPOiaHY Tepanito. XpoHiyHa chopma
«amiogapoHOBOI» fereHi po3smBaeTbCs MpubnusHo y 0,1% nauieHTiB, AKi OTPUMYKOTb HU3bKi O03M, i
6nm3bko 50% XxBOpUX, WO BUKOPUCTOBYIOTb BUCOKI 003W npenapaTty. YpaKeHHs nereHb, BUKIKaHe
amMmiogapoHOM, PO3BMBAETLCS B YaCOBOMY iHTEpPBani Big AEKINbKOX TWXKHIB 40 OEKiNbKOX POKiB Tepanii uummn
J13 (B cepeaHbomy yepes 18-24 wmic.). 3a3Buyan «amiogapoHoBay NereHs MaHidhecTye 3aQuLLKOI, CYXUM
Kalunem, BTpaTo Macu Tina, He3ay>KaHHSAM, MOMIPHOK JIMXOMAHKOH i iHoAI — nneBpanbHM 60n160BUM
cuHgpomom. [lpu ayckynbTauii 4acTo BUSBNATLCA KpeniTauis i Bonori xpunu B nereHsax. Cepef
nabopaTtopHMX NOKa3HMKIB MOXYTb MaTU MicLe NenkoumMTo3 i 36inbLUEHHS piBHA NakTaTaerigporeHasu, wo
MOXe HaBiTb nonepeaxaty KriHiYHi cumnTomMu. Y sKOCTi AndpepeHuianbHOro AiarHOCTUYHOMO KpUTepito
«amioJapOHOBOI» rereHi i KapaioreHHOro Habpsiky nereHb, Lo 4YacTo 3YCTpIiYaeTbea y AaHOI KaTeropii
XBOPUX, MOXEe BMKOPUCTOBYBATUCS PiBEHb MO3KOBOrO HaTpiypeTuyHoro nentuay. IMmigx-giarHocTuka
XapakTepusyeTbcst BinarepanbHMMKM, YacTO aCUMETPUYHUMU iHTEpCTUUianbHUMK abo anbBEONSAPHUMMU
iHbINbTpaTamu, SKi MOXYTb 3any4daTu BCi nereHeBi Nons, BKNOYayK anikanbHi 30HU.

Komn'toTepHa Tomorpadis [003BONSE Bi3dyanidyBaTy BUPaXKEHY LWIMbHICTb i 3MEHLIEeHHs obcsry
yacTilwe BEpPXHbOi YacTKu MPaBoi fIereHi, a TakoX KOHTpanarteparbHe 3HWKEHHS NPO30pOoCTi. IHoAi MOXyTb
3yCcTpivaTnCa NOOANHOKI abo MHOXMHHI cybnneBparnbHi OiNSAHKA YpaXKeHHSs fTereHeBOoi TKaHWHM i BignosigHe
M NOTOBLUEHHS nneBpu. Piglwe 3ycTpivyaroTbCa ABOCTOPOHHI anikarnbHi YTBOPEHHS 3@ TUNOM hOpMYBaHHS
HeogHoOpIgHMX By3niB. IMOBIpHICTb AiarHo3y 3Ha4yHO 3pOCTa€ MpU HAsIBHOCTI  3a40KYMEHTOBaHOI
HOpMarbHOI peHTreHorpadii nereHb 4O NpM3HAYeHHs npenapary i po3BUTKY nereHeBoro ¢ibposy Ha Tni
Tepanii amiogapoHoM abo nicns ii NpuNMHeHHs. Be3ymMoBHO, Npu LbOMY MOBUHHI OYTU BUKIMKOYEH: 1 iHLUI
NOTEHUINHI NpUYMHK nereHeBnx 3miH. LintonoriyHmn cknag piavHn BAJT npu «amiogapoHOBiN» nereHi
LUMPOKO Bapitoe Bif, HOPMarnbHUX MOKa3HWKIB 0O BUCOKOro BMICTy HenTpodinis i/abo nimcouuntis. OgHak
BUSIBNEHHA B umntorpami BAJT niHMcTMx makpodbarie 3 BACOKMM CTyneHeM MMOBIPHOCTI BKa3ye Ha AiarHo3
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«amiogapoHOBOI» nereHi. binbLicTb aBTOpIB BBaXatloTb 3a HeobxigHe npuaHaveHHs CKC, siki NO3UTUBHO
BMMMBAKTb HA NPUMUHEHHS MATOJMOMNYHOrO MPOLIECy, OCKINbKWM TiNbKX BigMiHa npenapaTy B OinbLUOCTI
BMNAAKIB HE CyNPOBOOXKYETbCS NMO3UTUBHOK ANHAMIKOIO NIEreHEBUX 3MiH.

TpuBani nereHesi MOPYLUEHHS,, OOYMOBMEHI amMio4apOHOM, SiK MpaBuMo, TPaHCOPMYHTLCS B
HEe3BOPOTHI MHEBMOQiOpo3. 3 ypaxyBaHHAM hapMaKkokiHETUYHMX OCOBNMBOCTEN amiogapoHy TpMBanicTb
Tepanii CKC noBuHHa CTaHOBUTY Kinbka MicsLIB 3 NoganbLUMM NMOCTYNOBMM 3HWKEHHAM iX 4o3n. Peuname
«amiofapoHOBOI» fereHi npu weungkin eigmiHi CKC moxe matu 6inbLu Tspkkuii nepebir i noraHy Bignosigb Ha
noeTopHy Tepanito CKC. B uinomy netanbHiCTb Npu «aMiogapoHOBiN» nereHi ctaHoBUTb MeHwe 10% vy
ambynatopHux nauieHTiB i OyBae 3Ha4Ho BuLle (20—23 %) y rocnitanisoBaHnx XBOPUX 3 Ni3HiM giarHo3om. 3
METO MPOMPINakTMKM Ta paHHbLOI AiarHOCTUKN Yy XBOPMUX, SKi OTPUMYIOTb aMiogapoH, peHTreHorpadis
OpraHiB rpygHoi Kitkn mae 6yTv BUKOHaHa OO0 NpU3HaYeHHs npenapaTy i perynsapHo NpoBOAUTUCH KOXHi 4—
12 Mmic. B 3anexHocTi Big A[o3n npenapaty. Kpim TOoro, HeobxigHO npoBOAUTM MOHITOPWUHI hyHKUIT
30BHILIHLOrO AMXaHHS, BKIOYao4M OLiHKY AudysiiHoT 3aaTHOCTI nereHb, ocobnvBo B nepuli MicsAui
npunomy npenapaty. 3HWKEHHS AUY3IMHOT 30aTHOCTI NereHb 3 HapOCTaHHAM 3a KOpPOTKMW nepioa €
HanbiNbLL paHHBOI (DYHKLIIOHANBHOK 03HaKOK «amiogapoHoBoiI» nereHi (Ernawati et al., 2008).

TakuM 4MHOM, AiarHoCTUYHI nomunku y xBopux 3 JIIIYJ1 ctaHoBnate 75-80 %, wo 0ByMOBnEHO:
Manoi oOi3HaHICTIO nikapiB, HEAOCTATHBOK TEXHIYHOK OCHALLEHICTI0 MeaudHux ueHTtpiB (KT i MET),
Tpy4aHoLWwamMu gndepeHLianbHOi AiarHOCTUKM y 3B'3KY 3 BiACYTHICTIO MATOFHOMOHIYHMX O3HaK XBOpPOOW.
Ona pgiarHoctuku NTYJ BaXNUBO BUKIIOYNTU BCi MOXINMBI NPUYUHN IHTEPCTULIANBHOMO YPaXXeHHS NnereHb.
[iarHo3 3anexuTb Bif XPOHOMOrYHOI 3aneXHOCTi MK MpUMOMOM npenapaTy i PO3BUTKOM CUMMTOMIB.
XapakTepHux KniHiYHMX cMMnToMiB Hemae. CBoevacHa i TouHa Bepudikauis JIITYJ1 Hag3smnyanHo Baxnmea
ans 3anobiraHHA MOXIMBOrO HECMPUATIIMBOro pesynbraTty. 3onoTuMm oHAOM AiarHOCTUKM € Gioncis.
3a3Bnyan ckacyBaHHS «BWHHOrO» npenapaTty i Mpu3HayeHHs cuctemHux KopTtukoctepoigisa (CKC)
CYMNPOBOLKYIOTECS 3BOPOTHUM PO3BUTKOM NATONOrYHOrO NpoLecy.
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BnnuB xnopnpomasnHy Ha CTiMKiCTb epUTPOLIUTIB LypiB pi3HOro BiKy AO
rinepToHiYHMX YMOB cepeAoBuULLa
N.B.Ko6a, O.0.lankiHa, A.€.XynkoBa, B.A.BoHaapeHko

BvBYEHO OCMOTUYHY CTIMKICTb HATMBHUX Ta MoAMdiKoBaHUX xronpomasmHoM (XIP) eputpouutiB 1- Ta 12-
MICAYHMX LLYPiB A0 MNEPTOHIYHUX YMOB B PO3YMHAX Caxapo3n Ta Ao rinepToHiyHoro woky (4,0 M NaCl).
MokasaHo, WO 2-XBUMWHHA iHKYbaLis epuTpoUMTIB LLypiB Pi3HWX BIKOBMX FPYM Yy MNEPTOHIYHMX CaxapO3HUX
cepegoBuLLax He BUSBMSAE BIAMIHHOCTEN B OCMOTUYHIW CTIMKOCTI AaHuX KniTuH. Mpu upbomy XIMP He BnnvBae
Ha piBeHb remonmisy KniTuH. 30inblueHHs 4acy iHKybauii B rinepToHiYHMX po3dynHax caxapo3n go 30 xB
[03BONUIO BUABUTU BinbLUly OCMOTWUYHY YYTNUBICTb €PUTPOLMTIB 1-MiCSUHUX TBapWH O Takoro Bnnvey. [Npu
LbOMY BCTaHOBMEHO 3axvcHui edoekT XIP ana eputpoumTiB cTapLuoi BikoBoi rpynu (12 mic.). BussneHo, wo
B 4,0 M NaCl piBeHb remonidy eputpouuTiB TBapuH 000X BIKOBUX Ipyn 3pocTae npu nonepeaHboMy
iHKyOyBaHHi (2 XB) y caxapo3Hux cepegoBullax i3 KoHueHTpauieio 0,7 M i Buwe. lMpu 36inblueHHi Yacy
ekcrnoHyBaHHs (30 xB) B riNepTOHIYHUX PO3dMHAX Caxapo3n TaKoX NOCUMKETLCA CeHcubinisauis eputpouuTie
TBapuH 0box BikoBux rpyn o gii 4,0 M NaCl. B po6oTi nokazaHo, wo snnve XIMP Ha 4yTnuBiCTb epuTpoLmnTiB
1-mica4yHmx TBapuH Ao nepeHeceHHs y 4,0 M NaCl 3anexuTb Bi4 TOHIYHOCTI Ta TpMBanocTi No4YaTkoBOI
iHkybauii kniTMH B po3umMHax caxapo3u. Tak, XIP nigBullye OCMOTWYHY CTIilKICTb €epUTPOLMUTIB, SKi
nornepeaHbO EKCMOoHYBanucb B pO34MHaxX caxaposu 3 koHueHTtpauieto 0,6—0,8 M npotarom 2 i 30 xB. [Jeske
nigBuLLeHHs piBHs remonisy B 4,0 M NaCl moaudikoBaHUX XMONPOMasnHOM epUTPOUUTIB LMX TBapuWH
cnocTepiraetbes nicns 2 xB iHKybauii B po3umMHax caxapo3u 3 KoHueHTpauieto 0,27-0,5 M. BusiBneHo
BUKIIOYHO npoTekTytoumn Bnnus XMP Ha epuTpouuty 12-MiCS4HMX TBapuH B YMOBaX FNEPTOHIYHOrO LUOKY.
MposeaeHa kinbkicHa ouiHka edekTnBHOcTI XMP npu rinepToHivyHomy woui (4,0 M NaCl) eputpouuTis TBapuH
Pi3HMX BIKOBMX Tpyn 3a [JOMOMOrOl0 PO3PaxyHKy BENWYUHM WOr0 aHTUIFEeMONITUYHOI  aKTUBHOCTI.
KopoTtkoTpmBana iHkybaujsi (2 xB) epuTpouMTiB y CaxapO3HOMY CepefoBULL He BUABMSE BiAMIHHOCTEN Yy
BEMNMYMHax aHTuremonitmyHoi aktmeHocTi XIMP ana eputpouuTiB wypiB 060x BikoBUX rpyn. Ons knituH
MOMOALWNX LWYypiB NiABULLEHHS aHTUremonitTuyHoi akTtmeHocTi XIP  cnocTtepiraetbcs npu iHKy6auii B
caxapo3HoMmy cepegosuLli go 30 xB, a ans eputpoumnTiB ctapwoi rpynn — go 10 xB. MNpu 36inbLUeHH yacy
iHkybyBaHHs 0o 60 xB edekTuBHiCTb XITP B rinepTOHIYHOMY COMNbOBOMY CEPEOOBWLLI 3HWKYETLCS AN KMiTUH
LLypiB 060X BiKOBWX rpyn, ane B Pi3HOMY CTYMEHi.

KntouoBi cnoBa: xs1opnpomasuH, epumpoyumu, Wwypu, 2inepmoHidHUl WOK, 8iK.

Influence of chlorpromazine on the resistance of erythrocytes of rats of

different ages to hypertonic conditions
L.V.Koba, O.A.Shapkina, A.E.Zhuikova, V.A.Bondarenko

The osmotic stability of native and modified with chlopromazine (CPR) erythrocytes of 1- and 12-month rats to
hypertonic conditions in sucrose solutions and hypertonic shock (4.0 M NaCl) has been studied. It has been
shown that 2-min incubation of rat erythrocytes of different ages in hypertonic sucrose media does not reveal
any differences in the osmotic stability of these cells. In this case, CPR does not affect cell hemolysis. An
increase of the incubation time in hypertonic sucrose solutions to 30 minutes allowed detecting a greater
osmotic sensitivity of erythrocytes of 1-month animals to the action. In this case, the protective effect of CPR
for older age rat erythrocytes (12 months) has been established. It has been found that in 4.0 M NaCl the
hemolysis level of animal erythrocytes of both age groups increases with preliminary incubation (2 min) in a
sucrose medium with a concentration of 0.7 M and above. With increasing exposure time (30 min) in sucrose
hypertonic solutions, the sensibilization of animal erythrocytes of both age groups to the action of hypertonic
shock is also intensified. In this study it has been shown that the influence of CPR on the sensitivity of 1-
month-old animal erythrocytes to the transfer in 4.0 M NaCl depends on the tonicity and duration of the cell
initial incubation in sucrose solutions. Thus, CPR increases the osmotic resistance of erythrocytes, which were
preexposed in sucrose solutions at a concentration of 0.6—-0.8 M for 2 and 30 min. Some increase of
hemolysis level of these animals erythrocytes modified with CPR in 4.0 M NaCl has been observed after 2 min
of incubation in sucrose solutions at a concentration of 0.27-0.5 M. The exclusively protective influence of
CPR on 12-month-old animal erythrocytes in conditions of hypertonic shock has been revealed. A quantitative
estimation of the efficiency of CPR at hypertonic shock (4.0 M NaCl) of different age animal erythrocytes has
been carried out by calculation of the antihemolytic activity value (AG). Short-term incubation (2 min) in a
sucrose media does not reveal any differences in the values of AG of CPR for erythrocytes of both age
groups. For the cells of young rats, increase of AG of CPR is observed at incubation in sucrose medium to 30
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min and for erythrocytes of the older group — to 10 min. With an increase in incubation time of up to 60 min the
CPR efficiency in hypertonic saline media is reduced for rat cells in both age groups but in varying degrees.

Key words: chlorpromazine, erythrocytes, rats, hypertonic shock, age.

BnusiHne xnopnpomasnHa Ha YCTOMYMBOCTb 3PUTPOLUTOB KPbIC Pa3HOro

BO3pacTa K runepToHN4YeCKum ycnOBMﬁ cpeabl
N.B.Ko6a, O.A.lllankuHa, A.E.)KyikoBa, B.A.BoHpapeHko

M3yueHa ocmoTMYecKkast YCTOWYMBOCTb HATMBHBIX W MOAMMUUMPOBaHHBLIX  xrornpoMasvHoM  (XIP)
IpUTPOLMTOB 1- U 12-MECHAYHBbIX KpbIC K TUNEPTOHUYECKMM YCNOBUSIM B pacTBopax caxaposbl U K
rmneptoHndeckomy Lwoky (4,0 M NaCl). MNMokazaHo, 4YTO 2-MUHYTHas MHKyOauusi 3puUTPOLMTOB KPbIC PasHbIX
BO3PACTHbIX rpynn B TFMNEPTOHUYECKUX Caxapo3HblX cpedax He BbIABMASAET pasfMuuini B OCMOTUYECKOWN
YCTONYMBOCTN AaHHbIX Knetok. [pu atom XIP He BnusSeT Ha ypoBeHb remMonu3a KreTok. YBenuyeHue
BPEMEHU WMHKybGauuMn B rMNepTOHUYECKUX pacTBopax caxapo3bl Ao 30 MWH MO3BOMUIIO BbIABUTL GOMbLLYIO
OCMOTUYECKYIO YYBCTBUTENBHOCTb 3PUTPOLMTOB 1-MECAYHBIX XXMBOTHBLIX K JAHHOMY BO3AencTBuio. Mpn aTom
06HapyxeH 3awuTHbIN achdekT XMP ans saputpounToB cTapLue Bo3pacTHou rpynmbl (12 mec.). OBHapyxeHo,
yto B 4,0 M NaCl ypoBeHb remonusa 3pUTPOLIMTOB XMBOTHbIX 06eMX BO3pacTHbIX rpynn Bo3pacTaer npu
npeaBapuTeEnbHOM UHKYOUpoBaHUM (2 MWH) B caxapo3HOW cpege C koHueHTpauuen 0,7 M un Bbiwe. Npu
yBENMUYEHUN BpeMeHn 3KcrnoHupoBaHus (30 MWH) B MNEPTOHWYECKMX PacTBOpax Ccaxapo3bl Takke
YyCUNUBAETCSl CEHCMONNM3aLUnsa SpUTPOLIMTOB XKUBOTHBLIX 00enx Bo3pacTHbIX rpynn k geicteumio 4,0 M NaCl. B
paboTe nokasaHo, 4To BnusiHne XINP Ha 4yBCTBMTENbHOCTb 3PUTPOLIUTOB 1-MEC. XMBOTHBIX K MEPEHECEHNIO B
4,0 M NaCl 3aBACUT OT TOHWYHOCTM W MPOAOIPKUTENBHOCTU HavanbHOM WHKyGauun KNeTok B pacTBopax
caxaposbl. Tak, XIMP noBbllWaeT OCMOTUYECKYIO YCTOMYMBOCTb 3PUTPOLUTOB, KOTOPble MNpenBapuTeriLHoO
3KCMOHMPOBAaNUCbL B pacTBoOpax caxaposbl ¢ koHueHTpauuen 0,6-0,8 M B TeyeHnne 2 n 30 muH. HekoTopoe
nosbilweHve ypoBHA remonusa B 4,0 M NaCl moandvumMpoBaHHbIX XONPOMa3svHOM 3pPUTPOLIUTOB 3TMX
XMBOTHbIX HabnogaeTcst nocne 2 MUH MHKyGauum B pacTBopax caxaposbl C koHueHTpauuen 0,27-0,5 M.
OOGHapy)xeHO UCKMIYMTENBHO NpoTekTupytowee BnusiHue XIMP Ha apuTpounTbl 12-MECSYHbIX KUBOTHbLIX B
YCNoBUSIX TUNEPTOHMYECKOro Loka. [lpoBegeHa KonuyecTBeHHas oueHka addpektmHocT XIMP  npu
runeptoHndyeckom woke (4,0 M NaCl) 3puTpoLMTOB XMBOTHBIX pPasHbIX BO3PACTHLIX FPYMNn C MOMOLLLIO
pacyeTa BeNWYWMHbI €ro aHTUreMONUTUYECKOW akTMBHOCTW. KpaTkoBpemMeHHas WHKybaumst (2 MuH)
3pUTPOLIMTOB B Caxapo3HOW cpege He OOHapyXvBaeT pasnuuuMin B BeNWYMHAX aHTUreMonMUTUYecKon
aktuBHocT XIMP ona aputpoumuToB Kpbic 06enx Bo3pacTHbIX rpynn. Onsi KNeTok Mnaflimx KpbiC NOBbILLEHVE
aHTUremonuTnyeckon aktneHoctn XMNP HaGnogaeTcs npu nHKy6aumm B caxaposHoi cpede Ao 30 MuH, a ans
aputpoumToB ctapwen rpynnbl — Ao 10 muH. MNpy yBenuueHun BpemMeHu WHKyOupoBaHus go 60 MuH
adppekTmBHOCTE XIP B rMNepTOHNYECKON CONEBOW Cpede CHWXAETCH ANs KINETOK KpbiC 06enx BO3pacTHbIX
rpynn, HO B pPa3HOW CTENeHMN.

KnioueBble crioBa: X/ioprpomMasuH, 3pumpouumbl, KpbIChl, 2UNepmoHUYecKUll WoK, 8o3pacm.

BeTyn

UucneHHi pocnigXeHHs nokasanu, WO KMiTMHHUMU CTPYKTypamu, $Ki BU3HA4YaloTb CTIWKICTb
epuUTPOLUTIB NIOAMHM Ta OEesKUX CCaBLUiB OO0 TNepTOHIYHOro BMAMBY, € MnasmMaTudHa membpaHa Ta
uutockenet. CTpyKTYpHO-YHKUIOHANbHUIA CTaH caMe UWX KIITUHHUX CTPYKTYP MOXHa 3MiHIOBaTw,
€KCMOHYIUN epuUTPOLMTU B MEBHUX YMOBax Ha eTani moyaTkoBoi iHKyOauji nepen Aield OCHOBHOMO
cTpecytodoro cakrtopy. Kpim Toro, nnasmartvdiHa membpaHa Ta LIMTOCKENET MOXyTb OyTu MogudikoBaHi
OEesKUMN peYOBUHAMM, 30KpeMa KaTiOHHMMMK amdicpinamun, 4o SKUX HanexuTb i xnopnpomasuH (XIP)
(Ubimban u gp., 2005; Yershova et al., 2014). Bigomo, wo XIP 3gaTeH 3axuwatv eputpouuTy ccaBLiB B
ymoBax pisHux Tunie ctpecy (LUnakosa, BonpapeHko, 1991; Semionova et al., 2016, 2017a). Llen
am@icin BMMBae Ha CTaH CTPYKTYPHO-PYHKLiOHANbHOIO KOMMMEKcy nnasmatudHa membpaHa-
LUUTOCKENET i BMKINMKAE TpaHCcGopMaLlilo epuTpouuTiB 3a TUMOM AUCKOLUT-CTOMAToUMT (EpLIoB Ta iH.,
2007; Wnakoa Ta iH., 2017). Kpim TOro, nokasaHo, L0 xapakrep i cTyniHb BrinuBy XIMP Ha CTilkicTb
epuUTPOLMTIB NMIOAMHN OO0 OXOnomkeHHst Big 37 o 0°C B rinepToHiYHUX po3dnHax NaCl sanexutb Big
KOHUeHTpauii amdidinbHoi cnonyku (Epwos Ta iH., 2007; Lnakoea, 2014). BpaxoBykun uUe, MOXHa
npunycTuUTK, WO noyaTkoBa moaudikauis eputpoumTtie XIMP Ta BUKOPUCTAHHA PO3YUMHIB caxaposu 3
Pi3HOI0 TOHIYHICTIO [A03BONATbL BUSIBUTU BiKOBi OCOOMMBOCTI CTaHy iX nnasMaTuyHoi MembpaHu Ta
uuTOoCKeneTy KiTUH B ymoBax nogansLoi Aii 4,0 M posdnHy NaCl Ha neBHVX eTanax OHTOreHesy.
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MeTa pobOTM — BMBYEHHS OCMOTMYHOI CTIMKOCTi 00pobneHux xnopnpomasvHom (XI1P)
eputpounTiB 1- Ta 12-micayHMX LWypiB, Wo bynu nonepeaHbLO NPOiIHKYOOBaHI B MNEPTOHIYHUX PO34YMHAX
caxapo3au, 4o Aii rinepToHiuHoro woky (4,0 M NacCl).

O6’ekTK Ta MeToan JOCHIAXKEeHHSA

JocnigpxeHHa npoBoaunn Ha epuTpoumTax camuiB LwypiB niHiT Wistar 1- n 12-micauHoro Biky. Kpos
ofepXyBanu nig Yac pekanitauii TBapuH nig nerkum edipHUM Hapko3oM (cTabinizaTtop renapuH,
500 og/mn). PoboTa 3 TBapMHammn NpoBOAMIIAach BiAnoBigHO A0 «3aranbHUX NPUHLUMUMIB EKCNEPUMEHTIB Ha
TBapuHax» (V HauioHanbHuin koHrpec 3 Gioetukn, Kuis, 2013), wo Oynu y3romxkeHi 3 MONOXEHHSMM
«EBpONENCbKOi  KOHBEHLji Mpo  3axMCT  XpebeTHMX TBapwH, WO  BUKOPUCTOBYKOTbCA  ANS
eKkcrneprMMeHTanbHUX Ta iHWKUX HaykoBmx uinen» (Ctpacbypr, 1986).

EputpounTtu BigMmBanu Tpudi gisionoriyHum po3dnHom y 10-kpatHomy o6’emi (0,01 M choccaTHumm
6ydep, pH 7,4) wnsaxom ueHTpudyrysanHs npu 1500 06/xB npotsarom 10 xB (ueHTpudyra «OlMNH-3Y4.2y,
Kupruactan). BigMmuTi knituHm 36epiranv npy temnepatypi 0°C He OinblLue roguHu.

EputpounTti cnoyatky BATPMMYBanu B pO34MHaxX caxapo3u 3 pi3Ho KoHueHTpauieto (0,27-0,8 M)
2-60 xB npu 37°C. licna ubOro KMiTUHW niggaBany rinePTOHIYHOMY LUOKY 3@ LOMOMOrO0 NepeHeceHHs
cycneHasii eputpoumnTie y 4,0 M NaCl (0,01 M cdocdatHun 6ydep, pH 7,4) npu 37°C Ha 5 xB. PiBeHb
remosnisy eputpoLuTiB BUMIptOBanu crnekTpoOTOMETPUYHUM METOAOM MNpWU AOBXUHI XBUMi 543 HM i
po3paxoByBanu y BigcoTkax no BigHoweHHo Jo 100% remoniay.

MoyaTkoBY MoAMDIKALiO epUTPOLMTIB XIOPMPOMasuMHOM MPOBOAWMM Mg Yac iHKybauii cycneHsii
KnitnH (30%) i3 amdidinbHo cnonykoto (7x10° M) npotsarom 10 xB npu 37°C. CTaTUCTUYHWI aHanis
pe3ynbTaTiB NPOBOAUNM 3aranbHONPUAHATUMU MeTOAAMU, BUKOPUCTOBYOUM KpuTepil MaHHa-YiTHi.

Pe3ynbTatn Ta 06roBopeHHs

PaHiwe Oynn nokasaHi ocobnmMBOCTI peakuii epuTpouUUTIB LLYpiB AaHUX BIKOBUX Fpyn Ha Aito
rinepTOHIYHOrO LLOKY B LUMPOKOMY YacoBoMy fianasoHi (Koba Ta iH., 2018). Npu nopiBHSAHI epuTpoumTiB 1-
Ta 12-MiCAYHMX LWYpPIB BMSIBNEHO, WO KNiTUHW TBApWH CTapLUOi BiKOBOI rpynu MatoTb BiMblLy OCMOTUYHY
CTiIVIKICTb 0O TNEePTOHIYHMX HEENEKTPOMITHUX CEPEAOBULL, ane CyTTEBO CEHCIBINi3ytoTbCa 40 NodanbLIoro
nepeHeceHHs B 4,0 M NaCl (Kob6a 1a iH., 2018).

Bigomo, WO 4yTNMBICTb €epuTPOUWTIB [0 TemnepaTypHO-OCMOTUYHOIO CTpecy Moxe OyTu
CKOpPEKTOBaHa BUKOpPUCTaHHSAM amdidineHux cnonyk (Lnakosa, BoHaapeHko, 1991; Chabanenko et al.,
2017; Semionova et al., 2017b). Tak, nokasaHa 3gaTHICTb amdidinis, WO Hanexartb OO Pi3HUX Knaci.,
3axuatv KNiTUHX Big MOLUIKOMAXKEHHA B YMOBaXxX MNEpPTOHIYHOrO LIOKY Ta riNepTOHIYHOro KpioreMorsiisy
epuTtpouuTiB (Epios Ta iH., 2007). B ymoBax piskoi 3MiHW (3HWXeHHA abo NiABULLEHHSI) OCMONSANbHOCTI
cepefoBULLIa BUCOKA ePEKTUBHICTb XapakTepHa ANns KaTioHHUX amidinibHUX CNOMyK, aHTUreMorniTuyHa
aKTMBHICTb AKX 3HaxoauTbcs Ha piBHI 70-90 % (HyHaeBckas u gp., 1995; LWnakoea, 2014). 3okpema,
nokasaHa edeKTuBHiCTb KaTioHHoro XIP npu iHKy6auil epuTpoLMTiB LLypiB Y TNEPTOHIYHMX yMOBax
(MaTBureHko n gp., 2002). BuwesnknageHe A03BOMSIE NPUMYCTUTK, WO B YMOBaX FMNEPTOHIYHOIO LUOKY
XIP 6yae nposiBNATH pisHy eeKTUBHICTb NO BiGHOLIEHHIO 40 ePUTPOLMTIB TBApWH Pi3HUX BIKOBUX rpyr.

Ha puc. 1 npeactasneHi gaHi npo srnue XIMP Ha remoni3 epuTpouunTiB Lypa B rinepTOHIYHOMY
caxapo3HOMY cepefoBuLi. BuaHo, Lo YyTnuMBIiCTb epuUTPOLUTIB A0 MNEPTOHIMHUX PO3YMHIB caxaposun npu
2-XBUNWHHIN iHKyOaUii ogHakoBa ans eputpouunTis 1- Ta 12-micauHmx wypis. MNpu ubomy XIP He BnnuBae
Ha piBeHb remonisy KnituH. 36inblieHHA TpuBanocTi iHkybauii oo 30 xB O03BONSAE BMSBUTM BiKOBI
BIOMIHHOCTi OCMOTWYHOI CTIMKOCTi epuTpouMTiB. Tak, KMiTUHW 1-MicavHMX wypiB Oinbw 4yTnuei go
rinepToHiyHMx ymoB (piBeHb remonisy B 0,6-0,8 M caxaposi Buiwie y 1,7—1,9 pasi). Cnig 3asHaunTtu, Wo
06pobka epuTpoumnTiB 1-MiCAYHMX TBAPUH XJIOPNPOMAa3vHOM He BMMBAE Ha pPiBEHb rEMONTUYHOrO
MOLUKOAXKEHHS, ToAi K obpobka KNiTUH 12-MICAYHUX LLYPIB 3HAYHO 3HWKYE piBEHb remonisy. Takum
YMHOM, 3axmcHUn edpekT XIP cnocTepiraeTbCs TiNbKN AN epuTpoumTiB CTapLLIOl BIKOBOT rpynu.

3a3HayeHun 3axXUCHUIN edpekT aMdidinbHUX Cnonyk NoB'a3ytoTb 3i 3gaTHICTI0 amdidinis BrnmMeaTtu
Ha cTaH nna3matuyHoi MembpaHu (Epwos Ta iH., 2007), npu uybomy astopu (Lbmban u gp., 2005;
LWnakoBa, 2014) npunyckaloTb, WO BOyAOBYBaHHA aM@idinbHUX MOMeKyrn noB's3aHe 3i LUBUAKOK
peopraHisauieto epuTpoumTapHoi MemopaHu. OTpumaHi pesynbTatu 4O3BONSATL NPUNYCTUTM HAsIBHICTb
BiAMIHHOCTEN B CTaHi KNiTMHHOI MeMOpPaHN epuUTPOLMTIB AaHWX BiKOBMX rpyn. Tow ¢akT, Lo 3aXMCHUN
epekt XMP nposBnseTbcsd Ha KIiTUHaX 12-MiCAYHUX TBapwH, CBIOYMTb Ha KOPUCTb TOrO, LWO
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eputpoumMTapHa MembpaHa OCTaHHIX OinblU MnacTu4Ha, MEHLU purigHa, Wo i go3eonsie amdicdinbHUM

monekynam XINP BOygoByBaTucs i po3noginaTncs B Hil, BUKIMKAKOYK ii peopraHisadito.
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Puc. 1. Bnnue XIP Ha remoni3 eputpouuTiB 1- Ta 12-MicAYHUX LWYpPiB B pO3UYMHaX caxaposu;

yac iHkybauii 2 x8 (A) i 30 xB (B) (37°C, pH 7,4)
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Puc. 2. Bnnue XIP Ha rinepToHi4YHMX remoni3 eputpouunTiB 1- Ta 12-mica4Hux wypis (4,0 M
NaCl, 37°C, 5 xB), wo 6ynu nonepeaHbLO NPOiHKyO6OBaHi B rinepTOHIYHMX PO34YMHAX cCaxapo3u; Yac
iHKybauii B caxaposi 2 xB (A) n 30 xB (b)

Micna iHkyOyBaHHA B CaxapoO3HOMY CepedoBMLL KNiTMHM niggaBanuv Ail fNepTOHIYHOro LUOKY B
pesyrnbTaTi NepeHECEHHS B po3ynH, Wwo mictuTb 4,0 M NaCl. [daHi npeactaeneHi Ha puc. 2. BugHo, wo
piBeHb remonisy eputpouunTiB 06ox BikoBux rpyn B 4,0 M NaCl 3poctae npu nonepegHboMy iHKyOyBaHHi
(2 xB) y caxapo3Hux cepegoBuLlax i3 koHueHTpauieto 0,7 M un Buwe (puc. 2). MakcumanbHUin piBeHb
remonisy epuTpouuTiB 1-mica4yHMX TBapuH B rinepToHiyHoMmy po3uuHi NaCl gopiBHoe ~70%, a 12-
MicavHuX WwypiB — ~50%.

Mpn 36inblweHHi 4Yacy ekcnoHyBaHHA (30 xB) B riNEpPTOHIYHMX pPO3YMHAX Caxapo3n TaKoX
NMoCUMETLCA CeHcubinisauisa epuTpouunTiB TBapMH 060X BIKOBUX rpyn Ao nepeHeceHHs y 4,0 M NaCl
(puc. 2B). Tpy UbOMY CMOCTEPIraeTbCA 3POCTAHHSI FEMOSITUYHOTO MOLUKOOXKEHHSA Y TiNepTOHIYHOMY
CONMbOBOMY PO34MHI epuUTpOLMTIB, Siki Oynu nonepenHbO MNpPOiHKYOOBaHi y cepedoBULLi, WO MiCTUK
caxapo3sy B koHUeHTpauii 0,5 M i Buwe.

O6pobka KNiTUH XNOPNPOMasvMHOM 3MIHIOE CTIMKICTb €pUTPOLMTIB TBapuH 060X BIiKOBWMX rpyn A0
noganbLIoro nepeHeceHHs eputpoumTtie y 4,0 M NaCl (puc. 2). Llen BnnuB Ha epuTpoumuTu TBapwH
MOMOALIOI TPYyNn € Pi3HOCMPAMOBAHUM, WOr0 XapakTep 3anexuTb Bif TOHIYHOCTI Ta TpUBanocTi
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noyaTkoBOi iHKyOauji KNiTMH B po34yuHax caxapo3n. Tak, XIMP nigBuwye OCMOTUYHY CTilKICTb
epuTpouunTiB, SAKi nornepeaHbO EeKCMOHYBanuCb B pO3YMHaxX caxapo3n 3 KoHueHTpauieio 0,6-0,8 M
npotarom 2 i 30 xB. HesHauHe nigBuLLeHHs piBHA remonisy (He 6inbw 8%) B 4,0 M NaCl moaundikoBaHmx
XIOpPrpoOMa3svHOM EPUTPOLINTIB LIMX TBApWH CMOCTEpIraeTbes nicns 2 XB iHKybauji B po34nHax caxaposu 3
GinblW HU3bKMM piBHEM TOHIYHOCTI cepepoBuwa (0,27-0,5 M) (puc. 2). Ha eputpountn 12-micssqHmX
TBapuH B ymoBax rinepToHiyHoro woky (4,0 M NaCl) crnonyka mMae BUKMOYHO MPOTEKTYIOYNIA BMIIMB
(puc. 2).

Onsa kinbkicHOT ouiHkM edpekTmBHOCTI XIP npu rinepTOHIYHOMY LUOLj €puUTpOoLnTIB TBApWUH AaHUX
BiKOBMX rpyn BUKOPUCTOBYBaNuM BENUYUHU aHTUFEMONITUYHOI aKTUBHOCTI PEYOBUHN, BUPaXeHi siK BiACOTOK
3HWKEHHS reMoni3y KMniTMH B NPUCYTHOCTI PEYOBMH MO BifHOLLEHHIO 40 reMoni3y B Npobi, Wo He MiCTUTb
am@idpin. 3Ha4YeHHs MakcMMarnbHOI aHTUremoniTu4Hoi akTueBHocTi (Almakc) XIP pospaxoByBanu 3a
dopMyroto:

K—a

Ar,  =5"25100%

Mmake
K
Ae K — BenuuuMHa remonisy epwutpouutiB y BigcyTHocTi XIP; a — MiHiManbHa BenuumMHa remonisy
eputpouunTiB y npucytHocTi XMP.
Eputpountn nicnga iHkybysaHHa B 0,8 M caxapo3awm npoTdarom pisHoro 4acy (Big 2 go 60 xB)
nepeHocunn B cepegosue, wo mictutbe 4,0 M NaCl. TMicns Yoro BuMiptoBanu piBeHb reMoniTU4HOTO

MOLUKOMKEHHS1 KMiTUH npu  BukopuctaHHi XIMP i ©6e3 HbLOro Ta po3paxoByBanu BEMNUHUHU
aHTuremonituyHoi aktnsHocTi XMNP (Tabn. 1).

Tabnuusa 1.
BenuunHn aHturemonituyHoi aktuBHocti XIMP (%) npu nepeHeceHHi y 4,0 M NaCl
epUTPOLMUTIB LypiB, WO 6ynu nonepeaHbLO NPOiHKYOOBaHI B rinepTOHIYHMX PO3YMHaAX caxapo3u

. TpwuBanicTb iHkybaLuji B 0,8 M caxaposi, xB
Bik TBapvHu > 10 30 50
1 mic. 26 24 33 6
12 wmic. 27 48 38 30

Micna HeTpuBanoro iHKyOyBaHHS (2 XB) epUTPOLMTIB Y Caxapo3HOMY CepefoBuli i npu ix
noganswomy nepeHeceHHi y 4,0 M NaCl sBenuuuHn AlN aktuBHocTi XIP He Bigpi3HSAOTLCA ANsl KNiTWH
LypiB 060X BikoBUX rpymn. 3 Tabn. 1 BMAHO HEMOHOTOHHUIA XapakTep 3MiHM 3HaveHb AT akTuBHocTI XIP
npv BapitoBaHHI TpMBanocTi iHKyOyBaHHS KNiTUH B HEenekTpomniTHoMy cepegoBulli. OgHak, SKWO Ans
KNiTMH Monoawmx Lwypis nigsuweHHa Al aktmHocTi XIP cnoctepiraetbca go 30-of xB, To AnNs
eputpouuTie ctapwoi rpynu — go 10-0i XxB, MPUYOMY BOHO B OCTaHHbOMY BUMAAKy BUPAXEHO BinbLLO
mipoto. [Jobpe BuOHO, WO 3i 30iNblIeHHAM TpuBanocTi nepebyBaHHA KMiTMH B HEENeKTPOriTHOMY
cepeposuwli go 60 xB edektuBHiCTb XIP B rineptoHiyHOMy conboBoMy cepegosuwi (4,0 M NaCl)
3HWKYETbCS ONs KNiTUH LLypiB 000X BiKOBUX Trpymn, ane B Pi3HOMY CTyneHi. AKWOo Ans epuTpouuTiB
MOMOALLUMX TBApPUH CMOCTEPIracTbCs 3HMKEHHS B 4 pa3su, To ANd KNiTUH 12-MmicayHux wypis — B 1,6 pasis.
MabyTb, ocobnmBoCTi cTaHy MeMOpaHM TBapuUH Ha AaHOMY eTani OHTOreHesy 3HWXYKTb 34aTHICTb
amaidpinbHMX Monekyn XIP BOygoByBaTUCA | po3noginsTUCS B HiA, 0COBNMBO Lie BUPAXKEHO ANS KIiTUH
MOMOALLMX TBAPUH.

MOLWKOOKEHHST EPUTPOLUTIB B MNEPTOHIYHMX YMOBax MOB'A3Yl0Tb i3 (hopMyBaHHAM y MeMOpaHi
OedekTiB i IX 3poCTaHHSAM A0 PO3Mipy reMoniTUYHUX Nop. ICHYITE Pi3HI TOYKM 30pY Ha MeXaHiaM 3axXMCcHOT
4ii XIMP B ymoBax ocMmoTuyHoro ctpecy. AMdidineHi Bnactusocti XIMNP 3yMOBNIOIOTbE MOXMUBICTE MOro
BOyJOBYBaHHSA B KMiTMHHY MemMOpaHy, a NO3UTMBHUI 3apsii CMOSYKU CMpUsiE PO3MOAiINY MOro MOMeKyn
caMe Yy BHYTPIWHbOMY MOHOLWAapi nnasmatu4yHoi MeMOpaHu, WO MICTUTb HEraTMBHO 3apsifXeHun
docdatmauncepuH. 3HaxomkeHHs XINP Ha Mexi uMTocKeneTy i BHYTPILWHbOI NOBEPXHI MeMOpaHu Moxe
NPU3BOAUTU J0 3HMKEHHS CTabini3ytoyoro BnnmBy BinkiB LMTOCKENETY Ha AedeKTU CTPYKTYpU MeMOpaHw,
O pO3BMBAOTLCA B rinepToHiYHMX ymoBax (Minetti et al., 1984). ¥ pob6ortax (lnakosa u ap., 1995;
Semionova et al., 2017a) noka3saHo, Wo Ans nposBy 3axucHoro edekty XIMP noBuMHeEH ByTn NPUCYTHIM B
cepefoBULL B MOMEHT Pi3KOI 3MiHW TEMNepaTypHUX i OCMOTUYHUX YMOB, a He B pe3ynbTaTi nonepeaHbol
06pOBKUN KMITUH.

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcuteTty iMmeHi B. H. KapasiHa
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Pesynbtatn, npegcraeneHi B poOoOTi, cBigy4aTb NPO pPi3HY OCMOTWYHY CTIiMKICTb HATMBHMX Ta
MOANIKOBAHNX XMOPNPOMasMHOM epuTpounTiB 1- U 12-MiCAYHUX LWYpIiB A0 FINEePTOHIYHUX PO3YUHIB
caxapo3n Ta B 4,0 M NaCl. Lle cBiguitb npo Te, WO Ha UMX eTanax OHToreHesy LWypiB (1- n 12-Mics4Hi)
iCHYIOTb BIiKOBi OCOONMBOCTI CTaHy CTPYKTYPHO-(PYHKLiOHANbHOrO KOMMIIEKCY LIMTOCKENeT-MmeMOpaHa y
KNiTMH gaHoro Tuny. BiporigHo, W0 BOHW 3yMOBIieHi Ginbll 3aranbHMMKM OCOBNMBOCTAMWU CTPYKTYPW,
BMNaCcTMBOCTEN, (PYHKLiOHANbHUX Ta adanTUBHUX MOXIMBOCTENA €PUTPOLUTIB B LifIoMy, siki MOXYTb OyTu
NnoB’sA3aHi 3 NeBHUMU eTanamMu iHOUBIAyanbHOro po3BUTKY OpraHiaMy. Tak, y paHHbOMY OHTOreHesi Lwypis
BUSIBMIEHO [Ba KPUTWUYHI Nepioan po3BUTKY reMonoesy: HeoHaTanbHWi Ta nepiog Mixk 9 i 17 gHamu ix
noctHaTanbHoro xuTta (Hosoxunos, 2009). MNoka3aHo, O NPOTArOM LbOro Yacy CUCTEMM YEPBOHOI Ta
Ginoi KpoBi UMX TBapWUH MNEpexodsiTb Ha HOBWUWA piBEHb (OYHKLiOHYBAHHSA MOPIBHAHO 3i CTaHOM
HOBOHapoKeHoCTi. B nepiog nocTtHaTanbHOro OHTOreHesy LypiB (4O OAHOro MicsuUs) KapauHarbHO
3MIiHIOITbCS MOpPdO-pyHKLiOHanNbHI i GioximivHi BnactueBocTi eputpouuTie (MBaHoBa u gp., 2002). Lle €
HacrigkoMm NoCTynoBOro nepexofy opraHiamy Ha remonoes, sikuii NpoaoBXYye hopMmyBaTUCA A0 nepiony
DOCArHEHHA 1Oro craTeBoi 3piniocTi. BCTaHOBNEHO, WO B LEW 4Yac 3a3HalTb 3MiH Taki pPeororidHi
XapaKTepUCTUKM KMiTWUH, AK 30aTHICTb gedopmMyBaTUCA M BUMAMBOM MeXaHiYHUX HaBaHTaXeHb,
nokasHuk S/V, arperauiiHi BNacTMBOCTI epUTPOLIMTIB, iX KMCNOTOPE3UCTEHTHICTL (HoBOXMIOB, KaTiolwnH,
2008; bepesHsikoBa, YKemena, 2013). byno BCTaHOBMNEHO, O MPOTSrOM MEPLUMX TPbOX MICALIB XUTTS
LLYpiB reTEePOreHHICTb epUTPOLIUTApPHUX KIiTUH 3MEHLLYETHCHA MOPIBHAHO 3i CTAHOM HOBOHAPOOXKEHOCTI
(Hosoxwunos, KatiowwH, 2008; BepesHsikoBa, XXemena, 2013). BoHa gocsirae nokasHukis BUGOBOI HOPMU
CTaATEBO3PINIOr0 OpraHiaMy y TPbOXMICAYHOMY Bili Ta 3bepiraeTbcs 40 Mo4vaTtky moro crapiHHa (3 20,5
MicsuiB).

Takum YMHOM, BUSIBMEHI OCOBMMBOCTI OCMOTWYHOI YYTNAMBOCTI HaTMBHMX Ta MOAUIKOBAHWUX
XNOprNpoOMasvHOM €epuTpouuTiB WypiB 1- Ta 12-micA4HOro BiKy MOXyTb OyTM Hacnigkamu pi3HOro
CTPYKTYPHO-(DYHKLIOHANbHOro CTaHy KiTUH eputpoumuTapHoi Nonynsauii Ha AaHux eTanax OHTOreHesy, Lo
3Haxo4uTb CBOE BiAOOpaxeHHs B pisHuLi 30epexeHHst Gap’epHoi yHKUii MeMOpaHu epuTpoumnTiB B
rinepTOHIYHNX cepeaoBuLLax.

BucHoBku

XropnpoMasuH npoTekTye eputpoLmnTn 12-MiCAYHUX TBAPUH Bif YLUKOAXEHHSA SIK B MiNEepPTOHIYHUX
po3dMHax caxapo3n, Tak i npu ix nepeHeceHHi y 4,0 M NaCl. BnnuB gaHoi CnonykM Ha epuTpoumTU
1-MicAYHMX LypiB BUSIBNEHO Mpu iX nepeHeceHHi y 4,0 M posunH NaCl. Xapaktep Aii xnoprnpomasuHy
BM3HAYaeTbCA nonepeaHiMm OCMOTUMHUMW YMOBaMM Ta YaCOM eKCMOHYBaHHA KNiTUH B HEEMNEKTPOiTHUX
po3umHax. [MpoTekTylounin BNNMB XMNOPNpoMasuHy OGinbll BUpaXeHWn Anst epuTpouuTiB 12-MiCAYHMX
TBapuH B 4,0 M NaCl nopiBHAHO 3 KNiTUHaMM 1-MiCAYHUX LLYPIB.
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Bnnue TpociuHOro s3abesaneyeHHA Ha AUHaAMiKy pPOCTOBUX NpoLEecCiB i BMiCTy
BYrneBoAiB y NPOPOCTKIB 03UMOI NwieHuLi 3a spoBu3sadil
B.B.YymakoBa, 0.0.ABKCeHTbEBA

BvBYanu BNnuB KOHTPaCTHUX YMOB TpodpidHOro 3abe3neyeHHs ApoBu3aLii (BepHanisawii) Ha pocToBy peakLito i
OvHaMiky BMICTY Pi3HUX (ppakLili pO34YMHHMX BYrMeBOZAiB B MPOPOCTKax ABOX COPTIB 03vMoi nwweHuui CTtaTHa i
[opigHa. B ekcneprmeHTax MogentoBanu pisHi ymoBu TpodhiuHOro 3abesneyeHHs SpoBu3aLii LWSIXOM Jo4aBaHHS
3%-ro po34MHy caxaposu, a TaKOX i30MBaHHA eHAoCnepMy — MpPUPOAHOro 3anacy ByrnesogiB i GionoriyHo
aKTMBHUX pe4voBMH. B xodi npoBegeHMX eKCNepuMEHTIB MoKasaHo, Lo ONTUMarbHi YMOBM TPOMIYHOro
3abe3neyeHHs (BapiaHT 3epHiBKX + BOAA) AETEPMiHYHOTb MaKCUMarnbHWUIA NiHIMHWIA PIiCT i HakonuyeHHs1 Giomacu
NPOPOCTKIB NPOTArOM BCbOroO Nepioay ApoBU3aLiiHOro BNnvBY, HAAMULLOK EK30TE€HHUX, LIYKPIB (BapiaHT 3epHIBKU +
3% caxaposa) ranbMy€e pOCTOBi mpouecu, AediunT TpodivHnx dakTopiB (BapiaHT i3onboBaHi 3apogkn + 3%
caxapo3a) TakoX ranbMye picT, a BiACYTHICTb TpodiyHOro 3abesneyeHHs (BapiaHT i30NbOBaHi 3apodku + Boaa)
MOBHICTIO MPUrHiYye picT i HakonuyeHHs Giomacy npopocTkamu NpoTarom 45-0060BOro APOBU3ALAHOIO BNMBY.
BcTaHoBneHo, Wo AnHamika 3MiHM BMICTY PO3YMHHWX BYrfIeBOAIB B MPOPOCTKAX 03MMOI NLLEHWLL TaKoX 3anexuTb
Bifl piBHA TPOgivHOro 3abesneveHHs npoLecy ApoBu3aLlii i Kopentoe 3i 3MiHamy pocToBOi peakuii. MNokasaHo, Lo
y BCiX BapiaHTax JOCnigiB NpoTAroM ycbOoro nepiogy BepHanisadii BMiCT OnirouyKkpiB iCTOTHO NepeBuLLye BMICT
MOHOLIYKpIB B npopocTkax 060x copTiB. OCKiNbkM MOHOLYKPU SIBMAOTECA Hanbinbw MeTabomniyHo aKTUBHUMMN
Byrnesogamu, BiporigHO, BOHW B MakCMMarbHii KiNbKOCTi BUTpayaloTbCa Ha nepLlumx etanax sposu3adii (15-30
fi6). OBroBoploETLCA, WO Pi3HUIA piBEHb TPOMIYHOIO 3abesneyeHHs Moxe OyTv OOHUM 3 BaroMUX YMHHUKIB
reHeTn4HOi Ta/abo enireHeTMYHOI perynsuii npouecy apoBum3adii Triticum aestivum L. 3miHn y meTabonivyHmx
npotiecax, 30kpema BYrneBogHOMY OOMiHi, MOXYTb BNMBATK Ha 3HMKEHHS ekcripecii reHiB VRN, siki € MilleHHIo
enireHeTMYHOI perynsuii, i B pesynbTaTi UbOro Ha HabyTTs 34aTHOCTI POCMMH MIEHULi M'SKOI NepexoauT 4o
KomnociHHs1. IMpunyckaeTbes, WO perynaropHa porb BYrfeBoAiB B SpOBU3aLinHOMY NpoLeci MoXe 3AiMCHIoBaThCA
TiMbKV NpY ONTUManbHOMY PiBHI TPOMiYHOrO 3abe3neyeHHs.

KnrouoBi cnoBa: Triticum aestivum L., sposu3sauisi, mpogiyHe 3abe3rniedeHHs, pocmosa peakuisi, PO34YUHHI
8yar1egolu.

Effect of trophic support on the dynamics of growth processes and

carbohydrate content of winter wheat sprouts under vernalization
V.V.Chumakova, O.A.Avksentieva

The influence of contrasting conditions of trophic support of vernalization on the growth reaction and dynamics
of the content of various fractions of soluble carbohydrates of sprouts of two winter wheat varieties Statna and
Doridna were studied. In experiments, the contrasting trophic conditions of vernalization were created by adding
3% sucrose solution, as well as isolation of endosperm, a natural reserve of carbohydrates and biologically
active substances. It was shown that optimal conditions of trophic support (integral seeds + water) determined
the maximum linear growth and accumulation of sprouts biomass during vernalization. The excess of exogenous
sugars (integral seeds + 3% sucrose solution) inhibited growth processes. However, the deficit of trophic factors
(isolated buds + 3% sucrose solution) also inhibited growth and the lack of trophic support (isolated buds +
water) completely inhibited growth and accumulation of sprouts biomass during 45 days of vernalization. It was
established that the dynamics of changes in soluble carbohydrates content in winter wheat sprouts also
depended on the trophic support level of vernalization and correlated with changes of growth reaction. It was
shown the oligosaccharide content was significantly higher than monosaccharide content of sprouts of all the
variants of both varieties during the entire period of vernalization. In view of the fact that monosaccharides are
the most metabolically active carbohydrates, they are probably spent as much as possible at the first stages of
vernalization (15-30 days). It is discussed that different level of trophic support is able to be one of the important
factors of genetic and/or epigenetic regulation of Triticum aestivum L. Thus, changes in metabolic processes,
in particular carbohydrate metabolism, can effect on the reduction of VRN genes expression, which are the
target of epigenetic regulation, and as a result, on the ability of soft wheat plants to flower. It is assumed that
the regulatory role of carbohydrates in vernalization process can be realized only at the optimal level of trophic
support.

Key words: Triticum aestivum L., vernalization, trophic support, growth reaction, soluble carbohydrates.
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BnusaHue TpOd)VI‘-IeCKOFO obecneyeHus Ha AVHaMUKY POCTOBbIX NMpoueccoB n

cofiepXXaHuA yrneBoaoB B MPOPOCTKaX O3UMOM NWEeHULUbI NPy ApOBU3aLn
B.B.YymakoBa, O.A.ABKCeHTbEBA

N3yyann BnusHWE KOHTPACTHbIX YCNOBUW Tpodmyeckoro obecneveHus spoBusaumv (BepHanu3auuun) Ha
POCTOBYIO peakLmio U AVHAMUKY COAEpPXaHWSA PasnunyHbIX pakuniA pacTBOPUMBIX YIeBOAOB B NMPOPOCTKaXx
ABYX COpTOB 03uMoN nweHuubl CtatHa u [JopugHa. B akcnepumeHTax mogenvpoBanu pasnuyHble YCroBus
Tpodhmyeckoro obecneyeHns sposusaumm nytem pobasneHns 3%-ro pacTtBopa caxaposbl, a Takke
M30MMPOBaHUS 3HAOCNEpMa — MPUPOAHOro 3anaca yrneBogoB U GMONorM4eckyn akTMBHbIX BelecTB. bbino
rokasaHo, 4TO oOnTMManbHble YycrnoBus Tpoduyeckoro obecnedeHuss (BapuaHT 3epHOBKM + BoAa)
AETEPMUHMPYIOT MaKCUMarbHbIA IMHEVHBIN POCT U HaKonneHne Gruomacchkl MPOPOCTKOB, U3BLITOK 3K30reHHbIX
caxapoB (BapuaHT 3epHoBkM + 3% caxapos3a) TOPMO3MT POCTOBblE MPOLECChl, He4OCTaTOK TPOUYECKUX
aKkTopoB (BapuaHT M30nMpoBaHHble 3apodbiwn + 3% caxaposa) Takke TOPMO3UT POCT, a OTCyTCTBME
Tpodhmyeckoro obecrneveHunss (BapuaHT U30NMPOBaHHbIE 3apoAbIlun + BoAa) MOMHOCTLIO MOAABMSET POCT U
HaKonneHwe Gnomacchbl MPOPOCTKaMU B Te4eHNN 45-CyTOYHOTO SPOBM3aLMOHHOIO BO34ENCTBUSA. YCTaHOBEHO,
4YTO AMHaMUKa W3MEHEHWsI COAEpXXaHWUsA PacTBOPMMbIX YINEBOAOB B MPOPOCTKaX O3MMOW MLUEHWULbl Takke
3aBUCUT OT YPOBHS Tpodhuyeckoro obecneveHus npouecca ApoBU3aLMM U KOPPenupyeT C U3MEHEHUAMU
pocToBon peakuuun. [okasaHo, YTO BO BCEX BapuaHTax B TEUYEHNE BCEro nepvoga BepHanvsaumm cogepxaHue
ONnMrocaxapoB CyLLECTBEHHO MPeBbILLAET CoAepXaHne MOHOCaxapoB B MPopocTkax obonx copTo.. [ockonbky
MOHOCaxapa SBnaloTcA Hambonee meTabonnyecky akTMBHLIMUW YrNeBoA4aMun, BEPOSATHO, OHW B MakCMMaribHOM
KONMM4YecTBe pacxoaytTcsi Ha nepBbix aTanax sposusauun (15-30 cyTtok). O6cyxaaeTcs, YTO pasHbll ypOBEHb
Tpoduyeckoro obecneyeHnss MoxeT ObITb OAHUM U3 BECOMbIX (DAKTOPOB FreHEeTUYECKON /UM SNUreHeTUYECKON
perynsauum npouecca sposm3aummu Triticum aestivum L. M3ameHeHns B meTabonuyeckux npoueccax, B
YacCTHOCTM yrneBogHOM obMeHe, MOryT BMWATb Ha CHWXeHue akcrnpeccun reHoB VRN, KoTopble ABASOTCA
MULLEHbIO SNUreHEeTUYECKOW perynsumnm, n B pesynbTaTe 3TOro Ha npuobpeTeHne cnocobHOCTU pacTeHui
nweHULbI MATKOW NepexoanTb K konoweHuto. NpegnonaraeTcs, YTo perynaTopHas porb yrineBoAoB B npouecce
APOBMU3aLMMN MOXET OCYLLECTBNSATLCH TOMBKO NPU ONTUManbHOM ypoBHe Tpodunyeckoro obecneveHms.

KnioueBble cnoBa: Triticum aestivum L., ssposu3ayusi, mpogpuyeckoe obecrniedeHue (¢hakmopsl), pocmosasi
peakyusi, pacmeopumbie y21e800kbl.

Introduction

One of the important and key stages of the development of winter wheat plants is the process of
vernalization, which requires the complex of factors — temperature, water, oxygen and trophic support
(Henderson et al., 2003). Vernalization has a metabolic nature, associated with physiological and
biochemical processes occurring in a plant as an integral organism. Investigation of physiological processes
during vernalization has led to the idea that a number of changes of plant metabolism occur. There is an
accumulation of carbohydrates and soluble nitrogen-containing substances, increase of some enzyme
activity and intensification of nucleic acids metabolism (Avksentieva, Zhmurko, 2011). A significant factor
of the regulation of vernalization process is the genetic control. In wheat, the VRN genes system has been
identified. It controls the need of vernalization and determines the type of plant development (spring or
winter) (Dennis, Peacock, 2009). The VRN genes system includes several genes, among which the main
ones are Vrn 1, Vrn 2, Vrn 3 (Song et al., 2012; Sung, Amasino, 2005). These genes are one of the well-
defined examples of epigenetic regulation, whose target in cereals is the Vrn 2 gene (Shcherban, Salina,
2013). The expression of Vrn 2 decreases under influence of a positive temperature due to the
posttranscriptional mechanism (the processing of non-coding anti-sense RNA), which causes the
modification of histone proteins and leads to an appropriate physiological response. Thus, plants can
"memorize" the changes that occur in meristem cells caused by environmental conditions and stress. Those
cells that get into germinal line are adaptive (Song et al., 2012; Sung, Amasino, 2005).

When passing through vernalization at sprouts stage, the need of metabolites is supported by the
stock of plastic and biologically active substances (BAS) of an endosperm (Aoki et al., 2006).
Carbohydrates play a central role in plant metabolism at the level of single cells and the whole organism.
They are involved in reactions-responses to a number of stressors and act as signaling molecules that
activate specific pathways of transduction of the stress or hormonal signal, resulting in important
modifications of gene expression (Rosa et al., 2009; Baena et al., 2007; Baier et al., 2004). Sugars affect
the expression of many genes involved in photosynthesis, glycolysis (Cho et al., 2006), nitric and sucrose
metabolism, regulate the cell cycle (Riou-Khamlichi et al., 2000) and others. Sugar signaling can also
intersect with other signaling pathways (O’Hara et al., 2013). In particular, reducing the trehalose-6-

Cepis «Bionoris», Bun. 31, 2018p.
Series “Biology”, issue 31, 2018



140 Bnnue TpodiuHoro 3abesneyeHHs Ha AUHaMiKy POCTOBMX NPOLECIB i BMiCTY BYrneBogAiB ...
Effect of trophic support on the dynamics of growth processes and carbohydrate content ...

phosphate synthase expression causes down-regulation of the FT gene (Flowering Locus T — MADS-box),
which is responsible for a process of vernalization and very late flowering of Arabidopsis thaliana plants
(Gol et al., 2017). In addition, the role of sugars in the transmission of a low-temperature signal has been
confirmed and also as low molecular weight antioxidants (Rolland et al., 2002). It has been found that
sugars can inhibit the mobilization of nutrients, thereby inhibit the development and growth in length of the
plant aboveground part (Rolland et al., 2002). An exogenous sucrose can compensate the activity of
regulators of shoots and roots meristem development (Eveland, Jackson, 2011). Sucrose is one of the main
transport metabolites of a plant that supplies energy, plastic, signaling and other functions (Yuanyuan et
al., 2009; Koch, 2004). Sucrose is the dominant transport form of sugars in the phloem, but it cannot directly
be used for metabolic processes (Deryabin, Trunova, 2014). According to the literature, endogenous
sucrose and glucose either act as substrates for cellular respiration or as osmolytes to support cellular
homeostasis, whereas fructose is not associated with the osmolytic protection and synthesis of secondary
metabolites (Rosa et al., 2009).

Thus, soluble carbohydrates play an important multifunctional role in the plant organism throughout
the ontogenesis. In the period of vernalization, the long-term effect of positive temperatures, sugars can
act as trophic substrates or transport forms of carbohydrates, or osmolytes — protectors from the low-
temperature stress and signaling molecules that can indirectly regulate a plant development through the
genes’ expression or their epigenetic control.

The successful passing of vernalization process, probably, can be due to the optimal supply of trophic
factors, which can determine the genetic and epigenetic control of vernalization gene expression.

Therefore, the aim of our work was to study the growth reactions and dynamics of the content of
soluble carbohydrates of winter wheat sprouts under contrasting trophic conditions of vernalization.

Materials and methods

Seeds of two varieties of soft winter wheat Triticum aestivum L., Doridna and Statna (Plant
Production Institute nd. a. V.Ya.Yuryev of NAAS) were used as a plant material. These varieties are of
universal type of use, unpretentious to the cultivation conditions, tolerant to the main field diseases of winter
wheat and have high winter resistance. Physiological and biochemical experiments were carried out at the
Department of Plants and Microorganisms’ Physiology and Biochemistry of V.N.Karazin Kharkiv National
University during 2016-2017.

Since sugars as signaling molecules are involved in expression/repression of genes that determine
plant development, we have used 3% sucrose solution in our experiments, simulating different levels of
trophic support of vernalization. The vernalization of winter wheat sprouts with endosperm, which is a
source of trophic and biologically active substances, causes the transition of plants to generative
development. Such a variant of vernalization is optimal for the level of trophic support; its disorder can be
excess, deficit or lack of trophic substances, in particular sugars. Based on the foregoing, the vernalization
variants were grains + water (optimal trophic support), grains + 3% sucrose solution (excess of trophic
support), isolated buds + water (without trophic support), 4) isolated buds + 3% sucrose solution (deficit of
trophic support).

Wheat grains were sterilized by 5% sodium hypochlorite solution, sprouted in the dark at t=22+2°C
during two days. To simulate the contrasting conditions of trophic support, the endosperm was removed in
some grains, leaving isolated buds. The vernalization was carried out in Petri dishes during 45 days at a
fixed temperature +4°C. Sampling (10 sprouts of each variant) was carried out at different stages — 15, 30
and 45 days — for biochemical and morphometric analysis. The total length of sprouts, the aboveground
part and root, as well as total biomass, were determined.

A method, based on the reducing of potassium ferrocyanide in alkaline medium to ferrocyanide by
reductive sugars, was used for a quantitative determination of soluble sugars content — monosaccharides,
oligosaccharides and total soluble sugars in plant material. Ferrocyanide forms a steady blue color with
sulfuric acid in the presence of gelatin. Based on the intensity of solution color, the amount of reducing
sugars was determined by the photocolorimetric method (Yermakov et al., 1987).

Soluble sugars were determined in air-dried plant material, which was fixed by water vapor during
30 minutes at temperature 110°C and drying during 1 hour at temperature 70°C. Extracts of sugars were
obtained by extraction with 80% ethyl alcohol. A supernatant was obtained for the analysis, after 10 minutes
of centrifugation at 3000 rpm (Tymoshenko, Zhmurko, 2000; Yermakov et al., 1987). A similar method was
used to determine the total soluble sugars, but with the prior hydrolysis of the extract by 5% HCI for 10
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minutes. The content of oligosaccharides was calculated by the difference of content of total soluble sugars
and monosaccharides. For the biochemical analysis and calibration graph, the analytical grade reagents
were used.

In total, two biological and four analytical series of experiments were carried out. Statistical data
processing was performed by Microsoft Excel 2010. The significance of differences between control and
experimental variants was determined using Student's t-criterion, P<0.05 (Atramentova, Utevskaya, 2008).
The graphs show the mean values and their standard errors.

Results and discussion

Growth processes. It is known that plant growth mostly depends on the level of trophic substances
support, in particular carbohydrates. Therefore, we have determined the dynamics of linear growth of
sprouts under different conditions of trophic support during vernalization.

The results of experiments with Doridna sprouts are shown in Figure 1. They showed a gradual
increase of a linear growth of the aboveground part and roots in variants grains + water and grains + 3%
sucrose. However, in the variant of isolated buds + water, the growth processes did not occur during
vernalization.
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Fig. 1. Influence of contrasting conditions of trophic support on the growth reaction of winter
wheat sprouts of the Doridna variety during vernalization: 1 — grains + water; 2 — grains + 3% sucrose
solution; 3 — isolated buds + water; 4 — isolated buds + 3% sucrose solution

The sprouts of grains + water (optimal trophic support) were growing more intensively in about three-
four times than grains + 3% sucrose (excessive trophic support) during all the period of vernalization on
15th, 30th and 45th days. The growth of sprouts of isolated buds + 3% sucrose (limited trophic support)
was even slower and sprouts of isolated buds + water (lack of trophic support) were almost not growing.
The results of determining the growth of Statna sprouts are shown in Figure 2. They were similar to those
obtained in the experiment with Doridna. Thus, a linear growth of the aboveground part and roots was
gradually intensifying in all variants of trophic support, excepting isolated buds + water. According to the
intensity of sprouts growth, depending on the level of trophic support, variants were ranked as follows:
grains + water > grains + sucrose > isolated buds + sucrose > isolated buds + water.

At all stages of exposure, on the 15, 30 and 45 days, in the variant of grain + water of both wheat
varieties, the root system exaggerated the aboveground part of sprouts, unlike other variants (Fig. 1, 2). In
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particular, on the 15th day the underground part was twice as much as the aboveground, because the main
role of roots of winter wheat, as well as other plants, is in absorbing water and nutrients from an environment
and supplying other plant organs, especially in early stages of development (Man et al., 2016).

Thus, a linear growth of sprouts of both wheat varieties depends on the level of trophic support. Its
excess (grains + sucrose), the deficit (isolated buds + sucrose), lack of (isolated buds + water) inhibit linear
growth of sprouts, compared with optimal support (grains + water).

The integral indicator of the functioning of plant organism is biosynthetic processes, which are
characterized by the biomass accumulation. Therefore, we have determined the dynamics of biomass of
the wheat varieties sprouts during vernalization under different levels of trophic support. The results are
shown in Figure 3. They have shown that biomass of Doridna sprouts has increased in all variants of trophic
support, except the variant with its lack.
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Fig. 2. Influence of contrasting conditions of trophic support on the growth of winter wheat
sprouts of the Statna variety during vernalization: 1 — grains + water; 2 — grains + 3% sucrose solution;
3 —isolated buds + water; 4 — isolated buds + 3% sucrose solution

At the same time, the intensity of this process depended on the level of trophic support. Thus, the
most intensive biomass accumulation occurred at the optimal level (grains + water). Excessive support
(grains + sucrose) inhibited the formation of biomass in comparison with this process under optimal support.
In this case, inhibition was shown largely in the variant of isolated buds + sucrose (Fig. 3).

The dynamics of the biomass formation of Statna sprouts was generally similar to this process in
Doridna, but with some exceptions. The most intensive biomass was under optimal trophic support. Under
its excess (grains + sucrose), the biomass of Statna sprouts has increased by the 30th day, but decreased
by the 45th day. However, in this variant, the inhibition of the biomass accumulation has been occurring
during vernalization, compared with the variant with optimal trophic support. The biomass of Statna sprouts
under lack of trophic support has been increasing, but several times slower than under the optimal and
excess ones. Under lack of support (buds + water), the biomass has not been changing during the entire
period of vernalization (Fig. 3).

Thus, the determination of growth processes of two winter wheat varieties has shown their
dependence on the trophic support during vernalization. Obtained results suggest that the trophic support
of vernalization, along with biologically active substances and genetic factors, can be a significant factor in
the regulation of winter wheat growth processes and development.
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Fig. 3. Influence of contrasting conditions of trophic support on the biomass accumulation of
sprouts of two winter wheat varieties during vernalization

The content of carbohydrates. The literature data presented in the review show that carbohydrates
play a significant role as signaling molecules in the regulation of the plant growth and development,
participating in the genes expression/repression. Their regulatory effect, probably, is realized when a
certain optimal concentration is achieved in cell compartments, but cannot be realized when their content
goes beyond the optimum, i.e. becomes excessive or insufficient. This fact can be confirmed by the fact
that growth processes depend on the level of trophic support during vernalization.

In our model of the experiment, we assume that changes in the level of trophic support during the
vernalization process can be achieved by changing the endogenous concentration of carbohydrates of
sprouts. Therefore, we have determined the content of soluble carbohydrates of sprouts under different
levels of trophic support.

The results of experiments with the Doridna variety are shown in Figure 4. They showed that the
level of endogenous carbohydrates varies depending on the trophic support. The total content of
carbohydrates (oligosaccharides + monosaccharides) was the highest in the variant of grains + water, a bit
lower — in grains + sucrose, even lower — isolated buds + sucrose, the lowest — isolated germs + water. In
this case, in all variants of the experiment, oligosaccharides content was substantially higher than
monosaccharides. This fact, perhaps, is explained by the intensive involving of monosaccharides in
metabolic processes.

The content of oligosaccharides in the first 15 days of vernalization was maximum in the sprouts of
the grains + water, significantly lower in the grains + sucrose and isolated buds + water and minimum in
the isolated buds + sucrose. During the next 15 days (at the 30th day) the content of oligosaccharides of
sprouts of the grains + water and grains + sucrose significantly decreased. At the same time, in the isolated
buds + water and isolated buds + sucrose there was a slight tendency to increase it. At the 45th day of
vernalization, the content of oligosaccharides of the grains + water increased. In the grains + sucrose, their
content increased. In the isolated buds + sucrose, it did not change, and in the case of isolated buds +
water significantly decreased (Fig. 4). Consequently, the dynamics of oligosaccharides content depended
on the level of trophic support of sucrose during vernalization.

As for the dynamics of the monosaccharides content during vernalization, it was another than that of
the oligosaccharides. During 30 days of vernalization, in the sprouts of grains + water and grains + sucrose
there was a tendency to monosaccharides decrease. During this period, changes of its content in the
isolated buds + water were not detected. However, in the isolates buds + sucrose its content significantly
decreased. At the 45th day of vernalization, the content of monosaccharides increased only in sprouts of
the isolated embryos + sucrose, while in others decreased, compared with the 30th day (Fig. 4).
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Fig. 4. Dynamics of soluble carbohydrates content of winter wheat sprouts of the Doridna
variety under different conditions of trophic support during vernalization: 1 — grains + water; 2 —
grains + 3% sucrose solution; 3 — isolated buds + water; 4 — isolated buds + 3% sucrose solution

The results of studying the dynamics of soluble carbohydrate content of the Statna sprouts are shown
in Figure 5. They showed that the content of oligosaccharides was higher than the one of monosaccharides
in most variants of the experiment, except isolated buds + sucrose on the 15th day of vernalization. The
total sugars content was the highest in sprouts of grains + water and grains + sucrose; it was substantially
lower in the isolated buds + sucrose and the minimum — in the isolated buds + water.

The content of oligosaccharides of the Statna sprouts at the 15th day was maximum in the grains +
sucrose, much lower in the grains + water, while minimum and same in the isolated buds + water and
isolated buds + sucrose. At the next 15 days of vernalization, the oligosaccharides content in the grains +
water and grains + sucrose significantly decreased. At the same time, in the first it was more than in the
second ones. The increase of the oligosaccharides content was identified in the isolated buds + water. This
increase was higher in the isolated buds + sucrose than in the isolated buds + water. At the 45th day of
vernalization, the content of oligosaccharides increased in all variants of trophic support, excepting the
isolated buds + water, in which its content tended to decrease (Figure 5).

The dynamics of monosaccharides content was manifested in its decline from the 15th to the 30th
day of vernalization in the sprouts of most variants, excepting the isolated buds + water. The content of
grains + water and grains + sucrose kept on decreasing, while the isolated buds + sucrose conversely
increased by the 45th day. The monosaccharides content in the isolated buds + water was the lowest
compared with other variants and practically did not change during the entire period of vernalization.
Comparing analysis of the dynamics of carbohydrate content of sprouts during vernalization, depending on
the trophic support, showed significant differences between Doridna and Statna. Obtained results are likely
related to genotypes and, probably, the intensity of the metabolic processes during the vernalization period.

Thus, the nature of change of the linear growth, biomass accumulation and content of endogenous
sugars of sprouts of two winter wheat varieties during vernalization depended on the level of trophic support.

According to our data, the linear growth of sprouts and biosynthetic processes (accumulation of
biomass) differed substantially from the variants of trophic support (in our case, sucrose), which can indicate
the regulatory role of carbohydrates in this process. According to the literature, sugar can inhibit a linear
growth and inhibit plant development (Rolland et al., 2002), which is exactly what we have set under excess
of trophic supplies (grains + sucrose) compared with optimal trophic support (grains + water). The inhibition
of growth under deficit (isolated buds + sucrose) of trophic support is probably related to a violation of the
regulatory function of sugars. As a result, the minimum, created by the addition of sucrose solution, was
used mainly as a plastic and energy material to ensure a minimum level of growth processes (Yuanyuan et
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al., 2009; Koch, 2004; Aoki et al., 2006). The signaling function of sugars presumably could not be fully
performed (Rosa et al., 2009; Baena et al., 2007; Baier et al., 2004), as well as their participation in the
expression and/or repression of genes (Cho et al., 2006; Riou-Khamlichi et al., 2000; Gol et al., 2017).
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Fig. 5. Dynamics of the soluble carbohydrates content of winter wheat sprouts of the Statna
variety under different conditions of trophic support during vernalization: 1 — grains + water; 2 —
grains + 3% sucrose solution; 3 — isolated buds + water; 4 — isolated buds + 3% sucrose solution

The written, in our opinion, can explain the fact that we have established — almost complete lack of
growth processes in the isolated buds + water. It is also possible that under changes of the level of trophic
support (excess, deficit and lack) the hormonal regulation of growth processes during vernalization can be
broken because sugar signaling overlaps with other signaling pathways, including hormonal (Rosa et al.,
2009; O'Hara et al., 2013).

We have shown that the dynamics of the content of soluble carbohydrates (endogenous) during
vernalization essentially depends on the level of trophic support (exogenous sucrose). It can also indicate
the regulatory function of the trophic support in vernalization process.

According to data obtained, in the variants with optimal, excessive and insufficient support, the
content of soluble carbohydrates of both varieties sprouts becomes higher on the 45th day of vernalization
than at the 30th. However, under lack of trophic support, such an increase does not occur. It is known that
45 days of vernalization is sufficient for the transition of winter soft wheat to earing (Avksentieva, Zhmurko,
2011). This suggests that in the sprouts, metabolic processes, in particular, carbohydrate metabolism, are
being activated at the end of vernalization, which is one of the important factors of reducing an expression
of the VRN 1 and VRN 2 genes (Shcherban, Salina, 2013; Sung, Amasino, 2005; Song et al., 2012). Thus,
wheat plants get the ability of transition to flowering. Consequently, according to our results, a different level
of trophic support (in our experiments with sucrose) can be one of the important factors of genetic (and/or
epigenetic) regulation of wheat vernalization. This condition can be confirmed by the data received earlier
(Avksentieva, Shulik, 2017). It was shown that the vernalization of wheat sprouts, supplemented by sucrose
solution, stimulated the cell division of root meristems, accelerated the pace of plant development. At the
same time, these processes were significantly inhibited due to the lack of trophic support.

Since we have applied a model with different levels of trophic support and found dependence on it
of growth processes, dynamics of carbohydrate content of sprouts of two winter wheat varieties, it can be
assumed that the regulatory function of carbohydrates during vernalization is carried out under a certain
level of their pool, which is optimal in plant cells.
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MopiBHANLHE focnigXeHHA eKcnpecii AesiKuX rpyn reHiB y cibpobnacrax

LWKipWU Ta NereHiB LWYpiB Pi3HOro BiKy
M.A.IpuueHko, H.l.BynaHkiHa

[MpoBeneHo NOpIiBHANbHE [OOCNIAXEHHSA €KCMpecii TPbOX Pi3HMX TPyn reHiB Ta KiNbKOCTI iXHiX OinkoBmx
NPOAYKTIB B KynbTypi (pibpobnacTiB Wkipy Ta nerexis 6inux wwypi niHii Bictap pisHoro Biky (2 TvxHi, 1, 12 Ta
24 wmicadi). 3HarigeHo pyucy NoAibHOCTI Ta pi3HMUi BIKOBOI AMHAMIKM NSt BIMEHTUHY, BiHKYIiHY Ta AEKOPUHY.
[na unx TpbOX reHiB, NPOAYKTU SIKMX MPUIAMAKOTb Yy4acTb Y BHYTPILUHbOKMTITUHHUX B3aEMOZIAX (BIMEHTUH) Ta
B3aemMogisx 6inkiB uMTockeneTy 3 KOMNOHEHTaMM MKKITITUHHOTO MaTpUKCy, NPpUTaMaHHO 3pOCTaHHA eKCrpecii
3 BIKOM §K Yy LWKipi, TaKk i B nereHsax. KinbkiCTb NpogyKTiB LMX reHiB KonuBaeTbcA 6e3 AkoiCb 3aranbHol
cnpsiMoOBaHOCTI. HanbinbLL akTMBHa eKCrpecia BiHKYMiHY, 5K B LUKIPi, TaK i B NEreHsx; KinbkicTb Ginky-npoayKkTy
TakoX MakcumarnbHa came Ans Hboro. HanmeHLL akTMBHA eKCMpecisl reHy BIMEHTUHY Y NereHsax ABOTMXHEBUX
wypis. [Ana ekcnpecii reHis dakTopis pocty 1, 2 Ta 8 3HangeHO CyTTEBY PI3HULID B XapakTepi iXHiX 3MiH B
OHTOreHesi. lMepwi ABa 3 HWX, NPOOYKTU SAKUX CTUMYMIOIOTb CUHTE3 OAHIEI 3 Hambinblw Baxnueoi Ta
PO3MOBCIOAXEHOI (hOpMU KonareHy 1, ekcnpecyloTbCs MiHIMarnbHO Y CTapux TBapyH K Y LLKIPi, TaK U NEreHsx.
B wkipi BOHM ekcnpecoBaHi 3HAYHO CuWMbHile, HK Yy nereHax. [eH dakTopy pocty oibpobnactis 8
eKkcrnpecoBaHuii B 060X TkaHMHAaxX CyTTEBO cnablue, Hix reHu gakTtopie pocty 1 Ta 2. Hanpsim BikoBUX 3MiH
ekcnpecii gaktopy 8 € npoTUNexXHUM TOMy, LLO MpuTamaHHe Ans ekcnpecii reHiB ¢aktopie 1 ta 2. Woao
KinbKOCTi Ginka-npoaykTy, TO BOHAa MakcumanbHa Ans daktopy pocTy 8 y Biui 1-ro micausi B nereHsx, a B
LWKipi — y ApYyrin NOnoBuHi oHToreHe3y. Bueyanu gesiki reHn romeobokecy — HOX-renm (2, 4, 5, 6, 7). BoHu €
HanBinbLL BaXNMBUMW ONsi paHHIX eTaniB OHTOreHesy B 3B’sI3Ky 3 BMMMBOM iX Ha opraHoreHes, ocobnueo B
eMbpioHansHoMy nepiodi. IM B UINOMY npuTamaHHe 3MEHLLEHHS SIK aKTMBHOCTI eKCMPEcii, Ta KifbKOCTi
npoaykTy, ocobnmBo y cTapux TBapuH. Haibinbll akTMBHO eKCnpecoBaHW cepepn reHiB romMeobokey, K Y
nereHsax, Tak i y wkipi, HOX 5. OtpumaHi pesynbtatv 06roBopeHo B 3B'A3Ky 3 yHKLiOHaNbHUMU Ta
TKaHUHHUMW OCOBNMBOCTAMM FEHiIB, LLIO BUBYANMWCH, Ta iXHiX NPOAYKTIB.

KniouoBi cnoBa: ¢ibpobrnacmu, ekcripecis 2eHie, 8IMEHMUH, BiHKYriH, OeKOpuH, ¢hakmopu pocmy,
20Me0boKce, WKipa, fle2eHi, OHMozeHe3.

Comparative study of some skin and lung fibroblast genes expression of

rats of different age
M.A.Gritsenko, N.l.Bulankina

Comparative study of the expression of three different groups of genes and their protein products amount in
the culture of skin fibroblasts from Wistar rats of different ages (2 weeks, 1, 12 and 24 months) was carried
out. The traits of similarities and differences in age dynamics for vimentin, vinculin, decorin have been found.
These three genes, the products of which participate in intracellular interactions (vimentin) and interactions of
cytoskeleton proteins with components of the extracellular matrix, are characterized by an increase in the
expression with age both in the skin and in the lungs. They are expressed much stronger in the skin than in
the lungs. The amount of their products fluctuates without any single direction. The most active is the
expression of vinculin, both in the skin and in the lungs; the amount of the product is also the maximal for it.
The least effective is the expression of the vimentin gene in the lungs of two-week-old rats. For the gene
expression of fibroblast growth factors 1, 2 and 8, significant differences have been found in their changes in
ontogenesis. The first two of them, whose products stimulate the synthesis of one of the most common and
important forms of collagen 1, are minimally expressed in old animals, both in the skin and in the lungs. The
gene of fibroblast growth factor 8 is expressed in both tissues significantly weaker than the genes of factors 1
and 2. The direction of age-related expression of factor 8 is opposite to that which is inherent for the
expression of genes 1 and 2. As for the protein product, its amount is maximal in 1 month, and in the skin
significantly increased in the second half of ontogenesis. Some homeobox genes, the HOX genes (2, 4, 5, 6,
7), have been studied. They are most important for the early stages of ontogenesis due to their influence on
organogenesis, especially in the embryonic period. In general, both their expression and the product amount
decrease, especially in old animals. HOX 5 is most expressed among these genes in the lungs and in the skin.
The results obtained are discussed in connection with the functional and tissue characteristics of the studied
genes and their products.

Key words: fibroblasts, gene expression, vimentin, vinculin, decorin, growth factors, homeobox, skin, lung,
ontogenesis.
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CpaBHMTeanoe nccnenoBaHue IKCNpecCcMn HEKOTOPLIX rpynn reHOB B

c¢hmbpobnacrax KoOXXu n NErkux Kpbic pasHoro Bospacra
M.A.lpnueHko, H.U.BynaHkuHa

lMpoBeoeHO cpaBHUTENBbHOE UCCREefOBaHME IKCMPECCUMM TPEX pasHbIX FPYMn reHOB U KONMyecTBa Ux Genkos-
NPOAYKTOB B KynbType ¢hmMbpobnactoB KOXu M NErkMx Genbix Kpbic NUHMKM Buctap pasHoro Bospacta (2
Hegenu, 1, 12 n 24 mecaua). HangeHo 4YepTbl CXOACTBA M pasnvynsi BO3paCTHON ANHAMUKWN ONst BAMEHTMHA,
BVMHKYNWHA, [fOekopuHa. [nsi aTux TPEX TreHOB, MNPOAYKTbl KOTOPbIX Y4acTBYHT BO BHYTPUKIETOYHbIX
B3aUMOLENCTBUSIX (BUMEHTUH) 1 B3aUMOLENCTBUsIX BernkoB LMTOcKenetTa ¢ KOMMOHEHTAMU MEXKIETOYHOro
MaTpUKCa, XapaKTEepHO MOBbLILIEHNE 3KCMPECCUM C BO3pPacTOM Kak B KOXe, Tak U B NErkux. B koxe oHu
3KCNPECCMPOBaHbI CYLLECTBEHHO CUIbHEE, YeM B Nérkmx. KonmuecTBo nx npoaykToB konebnetcs 6e3 kakou-
nmbo eamHon HanpaBneHHocTW. Haubonee akTuBHa SKCMpPECCUsi BUHKYMMHA, KaK B KOXE, Tak U B NETKUX;
KOMNMMYECTBO MPOAYKTa Takke MakCUManbHO WMMEHHO AN Hero. HavmeHee akTMBHa 3Kcnpeccusi reHa
BUMEHTMHA B NETKMX ABYXHeAENbHbIX KpbIC. [iNsi 3Kcnpeccumn reHoB ¢hakTopoB pocta ¢mbpobnacTto 1, 2 n 8
HaOeHbl CYLLECTBEHHbIE Pa3NNUnS B XapakTepe UX U3MEHEHWI B OHToreHe3se. NepBbie ABa U3 HUX, MPOAYKThI
KOTOpbIX CTUMYMMPYIOT CUMHTE3 OOHOW M3 Hamboree pacnpoCTpPaHEHHbIX W BaXHbIXx opM KomnareHa 1,
3KCNPECCMpPOBaHbl MUHUMArbHO Y CTapblX XUBOTHbIX Kak B KOXe, Tak M B Nérkux. [eH daktopa pocTa
pnbpobnactoB 8 akcnpeccupoBaH B 00enx TKaHSX CyLeCcTBEHHO crnabee, 4eMm reHbl chaktopoB 1 u 2.
HanpaBneHHOCTb BO3pacTHbIX M3MEHEHMUSIX SKCNPeccuMmn cakTopa 8 NPOTUBOMNONOXHA TOW, KOTopas npucyLua
akcnpeccuun reHoB 1 n 2. Yto kacaetca 6enka-npodykra, TO KONMYECTBO €ro MakcMmanbHO B BospacTte 1
Mecsl, a B KOXe [OCTOBEPHO MOBbILEHO BO BTOPOW MOMOBUHE OHTOreHesa. M3yuyeHbl HEKOTOpble TeHbI
romeobokca — HOX-reHbl (2, 4, 5, 6, 7). OHn Haubonee BaxHbl AN PaHHUX 3TaANoOB OHTOreHe3a B CuUNy
BNINSIHMSA Ha opraHoreHes, 0cobeHHO B aMOproHansHoOM nepuoge. ViM B LenloMm CBOMCTBEHHO YMEHbLUEHME KaK
3KCMpeccumn, Tak U KonMyecTBa NPOAYKTa, OCOOEHHO y CTapbIX XMBOTHbLIX. Hanbonee akTMBHO cpean 3TUX
reHoB 3KCMPECCUPOBaH, KakK B Nerkux, Tak n B koxe, HOX 5. Mony4yeHHble pe3dynbTaTtbl 06CyXaeHbI B CBA3M C
PYHKUMOHAMNBbHBIMU 1 TKAHEBBIMU OCOBEHHOCTSIMU NCCNEA0BaHHbIX FEHOB 1 UX NPOOYKTOB.

KnioueBble cnoBa: ¢ubpobriacmsi, 3KCpeccusl 2eHo8, 8UMEHMUH, 8UHKYJIUH, OeKOpUH, ¢hakmopbi pocma,
20Me0b0Ke, KoxXa, NIé2Kue, OHMO2EHE3.

Bctyn

MeToto poboTn Byno BUBYEHHSA eKCMpPECii TPbOX rPyn reHiB i HaKoMMYEHHS TXHiX BinkiB-NPOAYKTIB Yy
CMONYYHIN TKaHWHI LWKIpU Ta nereHb Lo Pi3HATLCA 3a CBOE Mopdponorieto, didionorieto Ta Gioximieto
(Chang et al., 2002).

HocnimpkeHo rpyny reHiB OinkiB uMTOCKENETy Ta KOMMOHEHTIB, WO 3abesnevyloTb 3B'SA30K
LUUTOCKENeTY Ta MKKNITMHHOIO MaTpukcy: BimeHTuH (VIM), BiHkyniH (VCL) Ta gekopuH (DCN). BimeHTuH
rpae BaXrnuBy ponb Yy NIOTPUMAaHHI Ta 3MiHi bopMU LMTOCKENeTY, B 3aKpinneHi KNiTMHHUX opraHen B
HeobXxigHin noauuii. BiH 3abe3nedye cTanicTb UMTOCKENETY Ta CTiIAKICTb KMNiTUH OO Aii MexaHiYHMX Hanpyr
(Katsumoto et al., 2002). BiHkyniH € HanmBaxnueilwmM GinkoMm dokanbHOi agresii. BiH noTpibHun anga
NPUKPINMAEHHS iIHTENPUHIB 40 aKTUMHOBOIO LIMTOCKENETY, ANs1 MDKKNITUHHUX B3aEMOZiA Ta 3B'sI3KY KIiTUH 3
MDKKIITUHHUM  MaTpukcoM, Ana pobotu Baratbox curHaneHux wnaxie (Goldmann, Ingber, 2002).
[dekopvH — npoTeornikaH, WO 3abesnedvye 3B’A30K KNITUH Ta MDKKNITMHHONO MaTpuUKCy, nepLl 3a Bce,
LWNAxXomM B3aemofii 3 konareHoMm 1-ro Tuny. BiH npunmae yyactb B pibpunoreHesi Ta B3aemogii 3
Daratbma Ginkamu, Lo perynoTb OYHKUIT KNITUH Ta TKaHWH (iBpOHEKTUHOM, TpombocnoHanHoMm, C1g-
KOMMOHEHTOM CUCTEMM KOMMIEMEHTY, peLientopamu akTopiB pocTy Ta iH.). [lekopuH npuimae yyacTb
TakoX B perynauii KniTMHHOro UMkny, aHrioreHesi Towo (Jarveldinen et al., 2015).

BuByanu Takox ekcnpecito reHis gaktopis pocty ¢ibpobnactis (PPP — FGF) 1 ta 2 (HanbinbL
aKTMBHI), @ TaKOX [EeLl0 MEHLU PO3MOBCIOMXEHUA B TKaHWHAX OOPOCMMX OpraHiamiB, ane akTMBHWA Ha
noyaTky OHTOreHesy i Takui, L0 aKTUBYETBbCS MpM 3MNOsiKiCHIM TpaHcdopmadii — PPP 8 (Olsen et al.,
2003).

Kpim Toro, BuBYeHi reHn romeobokcy (HOX-renu), WO HamakTuBHIWI B embpioreHesi, ane,
BOYEBMAb, OesKi 3 HMX 3aibHi dbyHKUiOHyBaTK i B nocTHaTanbHoMy nepiogi (Morgan, 2006). Bonu
KOHTPOMIOKTb NPOCTOPOBUIA Ta 4YacOBWU PO3BUTOK OpraHiamy, a B JOPOCIOMY Billi, MOXIMBO, HEOBXiAHi
ANS KOHTPONS 3a npouecamun pereHepadii.

MpoBeneHO MOPIBHAMbLHE [OOCNIMKEHHST €eKcrnpecii uMx reHiB Ta ixHix OinkiB-npoaykTiB B
ibpobnacTax LKipy Ta nerexie Ginux LWypiB B OHTOreHesi.
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MaTtepianu Ta meToaun

EkcnepumeHTV npoBefeHo 3rigHO 0o €Bponencbkoi koHBeHLUil “About protection of vertebrate
animals...” Ta 3akoHy YkpaiHu «[1po 3axucT TBapuH...». [JoHopamu wkipy Ta nereHis 6ynu Gini wypw niHii
Bictap (Bik 0,5; 1, 12 i 24 micsuj).

lMocTaHOBKa eKCNEpPUMEHTIB i MeToan OOCNIMKEHHST HaBeOeHi ¥ Hawin nonepedHii pobori (Kot et
al., 2015). CtatuctudHMiA aHani3 pes3ynbTaTiB BUKOHAHO 3a gonomorot nporpamm «ORIGIN 6.0x».
BigMiHHOCTI € CTaTUCTMYHO 3Ha4YyLWwmMn npn p<0,05.

Pe3ynbtaTtn Ta 06roBOpeHHsA

OTpumaHi gaHi npegcrtaeneri B Tabn. 1 ta 2. Ak BMgHO 3 Tabn. 1, ekcrnpecia reHie BiMEHTUHY,
BiHKYMiHY Ta OEKOPWHY CYTTEBO Pi3HUTBLCA B 060X BMAax TKaHMH (BOHA MakcuMmaribHa Ans BiHKYNiHy OO
24-micsivHOro BiKY); Taka X KapTUHa i WoJo KinbKOCTi Binka-npoaykTy, Wwo Bigobpaxae 0cobnmBOCTi IXHixX
yHKUiA. BiMeHTVH gie BMKMIOMHO BCepeamHi KnitTuHW, a asa iHwux binka 3abesnevyloTb B3aEMOAito
ibpobnacTiB 3 Pi3HOMaHITHUMWN KOMNOHEHTaMU MIXKKITITUHHOrO MaTpUKCY.

Ta6bnuusa 1.
Ekcnpecis aesikux reHiB Ta KinbKicTb iXHiX npoaykTtiB B ibpobnacrtax nereHiB Ta LWKipun
WwypiB pi3Horo BiKy (B oa. Flu Ha kniTuHy)

Binok leH, _ EKF)I'IpeCiﬂ _ _ ' Eino_K—npo,qu_T _
TKaHWHa 0,5 wmic. 1 mic. | 3 mic. | 24 mic. | 0,5 mic. 1 mic. | 3 mic. | 24 wmic.
swerrn | W a5 | 428 | S IO o | 18| S| LSS
A A A R AR
wipa | 701299 | [ | ot | ayere | 29598198 | ol | pugr | pao
Reopm | oo | 772568 | Loy | Soo | sisow | 2724141 | 565 | e | solor
wips | S350 | 5 | ope | siape | 941187 | 370 | syes | rsos
pocry | neresi | 91788 | 100 | fogr | saow | 2459245 | 05 | Do | i
wips | HO2101 | D5 | Jgse | g | 12078141) e | yico | aiep
reroni | %978 | uiash | iy | o | 2254210 | Tod | urag | use
wipe | 789 | S5 | asp | e | 13928122 ) o | uyse | 10
reroni | 27935 | y7or | sepe | wror | 1292887 | 10 | og | ugo
ot oo | B | [ T e | 3| 2| 9

lNMpumimku: * p<0,05 e nopieHsHHI 3 meapuHamu 0,5 mic.; # p<0,05 6 ropieHsIHHI 3 MonepeodHIm
3HaYeHHSIM.

Y 2-TKHEBUX TBapWH 3HaMOEHO MNOCTiNHE NepeBULLEHHSI eKCMpPeCii BCiX TPbOX FEHiB B NereHsx
NOpPIBHAMBHO A0 Takoi B LWKkipi. B iHWKX BikoBMX rpynax us TeHAeHuis He 36epiraeTbca. AHanoriyHi
pO36iXKHOCTI 3HaNOEHO ANSA NPOoAyKTiB LMX reHiB. MoXnmBeo, Lie NoB’da3aHo 3 ocobnmuBocTsMu dpidionorii
LUMX OBOX TKAHWH BNM3bKOro NOXOMXKEHHS 3 AELLO Pi3HOK 3aXMLUEHICTIO Bid 30BHILLIHIX YMHHUKKIB. [oBITPS,
KOMMOHEHTM AKOro BM/MBAKOTb HA CTaH NEreHeBOoi TKaHWHW, NMPOXOANTb MOB3 BEPXHI Ta cepenHi amxanbHi
LWAXM nepeq nonagaHHAM y nereHi. LWkipa ) KOHTaKTye 3 OTOYYHOYMM CEPEAOBULLIEM HAMpSAMY i, Takum
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UYMHOM, € Oinbll He3axuLEeHOoW BiO 30BHILLHIX BMnMBIiB. MOXNNBO, LEe MOXE CMPUATU MEHLL BWUCOKIN
ekcnpecii AaHWX reHiB came B LUKIpi.

3 BiKOM $IK eKCMpecis BMBYEHMX TEHIB, TaK i KiNbKICTb iXHiX NMPOAYKTIB 30inblUyeTbCS, CsAraloyun
MaKCUMyMy, ane He 3aBXOM CUHXPOHHO, 60 getani ixHix dyHKLi CyTTEBO BigpisHATbCA. B3arani ans
TPbOX OOCHIAKEHMX FEHIB Ta ixXHiX BinkiB-NpOAYKTIB cnocTepiraeTbcst NoAibHa kKapTuHa 3MiH B OHTOreHesi
AK Y LWKipi, TaK i B ilereHsx.

MMik ekcnpecii reHiB PP® 1 Ta 2 B hibpobnactax 060x TkaHUH Npunagae Ha monoaun Bik. CyTTeBe
nagiHHA UMX BENWYMH B CTApPOCTi KOPEE 3 BIKOBUM HarMpyXeHHSAM CUHTe3y OaraTbox BinkiB cnonyyHoi
TKaHuHU. [Ona ®PP 8 npuTamaHHi MeHLWi BenuYMHW eKcnpecii reHy Ta KinbKocTi Binka-npogykty
nopiBHsiHO 3 ®P® 1 Ta 2. KonuBaHHsA ekcnpecii reHa ®P® 8 Ta 1ioro npoaykTy He MakTb YiTKOI BiKOBOI
TeHaeHLuil. Lle moxe ByTn NoB’si3aHnM 3 BuLe3ragaHot ocobnueicTio dyHkuii PP 8.

BuBueHo Takox gesiki reHn rpynu HOX B (ekcnpecia reHis rpynu [ He Byna 3HaligeHa B Halumx
ekcnepumeHTax. MoXnmBeo, BiH € aKTUBHMM JIMLLE Ha paHHiX — eMOpiOHanbHUX — eTanax OHTOreHesy).

Tabnuusa 2.
Ekcnpecisa peskux reHiB HOX B chi6pobnacrtax nereHiB Ta WKipu WypiB pisHoro Biky (B og.
Flu Ha kniTuHy)

MeHbl JlereHi Wkipa

HOX 0,5 wmic. 1 mic. 3 mic. 24 wmic. 0,5 wmic. 1 mic. 3 Mic. 24 wmic.
B2 331+2,9 | 352+3,7 | 233+2,5* | 120+2,0% | 410+4,6 | 211+1,9* | 187+1,9* | 109+1,2*
B4 297+2,5 | 362+4,3 249 +9 5% | 135+13* 371+4,3 | 217+4,6 | 200+1,7* | 122+1,8*
B5 419+6,4 | 871+7,8*# | 475+4,5 236+6,3* | 514+6,6 | 512+7,1 | 376+4,9 | 211+3,0*
B6 81+6,8 1161+0,1 135+14* 91+48,3 116411 103+8,9 | 111+13,2 | 84+6,9
B7 165+12 | 148+13,6 | 89+6,5* 43+3,6% | 215+10,2 | 93+8,7* 75+6,4* | 41+5,5%

lMpumimku: * p<0,05 e nopigHsiHHIi 3 meapuHamu 0,5 wmic.; # p<0,05 e nopieHsIHHI 3 rornepedHim
3HAYEHHSIM.

Hanbinblua ekcnpecisa Ta KinbKicTb NPOAyKTy B YCi BikoBi nepioan 6ynu nputamanHi HOX 5 wkipw.
B xogi oHTOreHesy, sk i MoxHa Oyno odikyBaTu, 0OMaBa MOKA3HMKU 3HWXKYKTBLCS i B LUKIPi, i B NEreHsix.
MiHiManbHi BENWMYNHN, sIK €KCMNpPECii, Tak i KiNbKOCTi npoaykTy, 6nm3bki ons ob6oX TKaHWH, 3HAWOEHO Y
CTapux TBapuH.

Takum YMHOM, ekcnpecia AOCNIMKEHNX HAMW FEeHIB Ta iXHiX NPOAYKTIB BUABMMAA pMCK nogibHocTi Ta
Pi3HMLII0 BUBYEHMX MOKa3HWKIB B Pi3HMX Fpynax reHiB B OHTOreHesi, sk B abCOMTHNX BENWYUHAX, TaK i B
TKAaHMHHUX Ta BIKOBUX TEHAEHLISIX OUHAaMIKMW.
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IV MixxnapogHa HaykoBa koHpepeHLia «Cy4yacHa 6ionorisi pocnuH: TeopeTUYHI Ta NpuKkNagHi acnekTu» ... EMEK]
4th International Scientific Conference “Modern Plant Biology: Theoretical and Applied Aspects” ...

IV MixxHapoaHa HaykoBa koHdepeHuUisa «CyyacHa Gionoris pocnuH:
TEOpPEeTUYHiI Ta NPUKNAaAHi acrneKkTU» Ta LWKOSla MONoAUX BYEHMUX,
XapkiB, YkpaiHa, 9—10 xxoBTHA 2018 p.

Y xoBTHi 2018 poky B XapkoBi Ha 0a3i kadeapw disionorii Ta Gioximii pocnvH i MikpoopraHiamis
GionoriyHoro dakynbTeTy XapkiBCbKOro HauioHanbHOro yHiBepcutety iMmeHi B.H.KapasiHa Bigbynacs IV
MixxHapogHa KoHdepeHuis «CydacHa Oionoria poCnvH: TeopeTudHi Ta NpuKnagHi  acnektu» Ta
acoujioBaHa LLKona Mornogmx y4eHux.

HocnigXeHHs1  YHKUIOHYBaHHA  POCIMHHOIO OpraHiamy, sik 0COOMMBOrO MNpOsiBY  KUBOTO,
BigOyBaeTbCA Ha BCIX PIBHAX WMOro OpraHisauii — Big MONEKyNnsipHOro [O opraHiaMoBoro. [lisHaHHs
3aKOHOMIPHOCTEN (PYHKLLIOHYBaHHS POCIIMHHOIO OpraHiamy BKpan BaXKMMBE Y HAyKOBOMY BiHOLUEHHI, 60
PO3LLMPIOE | MOrNUOMIOE iICHYIOYI YAIBNEHHS NpOo BionoriYHy CYTHICTb YHiKarbHUX BMacTUBOCTEN POCIMHU
Ta Mae Barome npuknagHe 3HaveHHs. HuHi 6ionorist pocnvH 3anyvae 4o CBOro AOCNiAHULBLKOrO apceHany
HagcyyacHi meToan. BXe cekBeHOBaHi reHoMu psay KynbTYPHUX POCIMH, WO € OCHOBOW ANS
nornuBneHHs 3HaHb MPO 3aKOHOMIPHOCTI (PYHKUIOHYBaHHA reHeTUYHOro anapaTy, CTBOPEHHSI HOBUWX
COPTIB LUMAXOM TPaHCreHo3y 3 BNacTUBOCTAMW, SKi O3BONSAIOTL OAEPXKYBATM BUCOKI BpoOXal 3a BENbMU
MiHMMBMUX YMOB AoBKiNns. OcobnmBo akTyanbHUMK € Taki AOCNIOKEHHST HUHI, KONK BigOyBaloTbCA iCTOTHI
3MiHM KnimMaTty Ha nnaHerti. LUMpoko [ocnigaXyeTbesi i ponb POCAMHHONO OpraHiaMy sik HambinbLl Baromoi
CKIagoBOi (POPMyBaHHS | OYHKUiOHYBaHHSA GioreoueHo3y, BigOyBaeTbCsi MoOrnuMbneHe nisHaHHA Ujei
camoperynboBaHoi cucTeMu Yy B3aemopii BCix 1 ckrnagoBux Ta pakTopiB aoskinns. HapssudainHo
LLUMPOKMI CMEKTp Barommx npobnem y Gionorii pocnuH Mmoxe OyTu BUpiLLEHU y B3aeMOZji AOCMiAHMKIB —
npeacTaBHUKIB Pi3HMX 1I HanpsMiB OOCMigXeHb — reHeTuKiB, giTodisionoris, GioximikiB, MOMeEKynspHUX
Gionoris, 6iotexHonoriB pocnuH. Came win meTi i Byna npucesyeHa koHdepeHLUisi. BueHi 3 pisHux perioHis
YKpaiHu Ta 3apybixckd manvM MOXNUBICTb NMpeacTaBuTV i 0BroBopuTM pesynbTaTv CBOIX AOCHIAXEHb.
CniBopraHizaTopamy  KOH(pepeHUii BUCTYNMMNM  XapKiBCbKAN  HaLiOHaNbHUA  YHIBEPCUTET  iMEHi
B.H.KapasiHa, YkpaiHcbke ToBapucTBO pisionoriB pocnvH Ta BceykpaiHcbka acouiauis 6ionoris pocnvH.
Y KkoHdepeHLUii B3sAnM yyacTb HaykoBUi 3 MPOBIAHWMX HaBYanlbHUX i HAyKOBWUX YCTaHOB YKpaiHu,
Cnosa4uunHu, Jlatsii Ta Pocii. Bynu npeacraeneHi gonosiai BYeHUX 3 yctaHoB HauioHanbHol akagemit
Hayk YkpaiHn — IHCTUTYTy dpisionorii pocnuH i reHeTuku, IHCTUTYTy GoTaHiku imeHi M.I.XonogHoro,
IHCTUTYTY Xap4oBoi GioTexHonorii Ta reHoMiku, [HCTUTYTY KniTMHHOI Gionorii Ta reHeTU4HoI iHXeHepi,
IHCTUTYTY MikpobGionorii i Bipyconorii imeHi [1.K.3abonoTtHoro, IHcTUTyTy GioopraHidHoi Ximii Ta HadToximii,
IHcTUTYyTYy ekonorii Kapnat, a Takox 3 ycTaHoB HauioHanbHoi akagemil arpapHux Hayk YkpaiHn —
IHCTUTYTY pocnuHHMUTBa iMeHi B.A.KOp'eBa, IHCTUTYTY oBodiBHMUTBa i OawTaHHMuTBa, CenekuiiHo-
reHeTUYHOro IHCTUTYTY — HauioHanbHOro UEeHTpY HaCiHHE3HABCTBA Ta COPTOBUBYEHHS, IHCTUTYTY
3poLuyBanbHOro 3emnepobcTBa, IHCTUTYTY ONiNHKMX KynbTyp, IHCTUTYTY BMHOrpagapcTBa Ta BUHOPOOCTBa
imeHi TaipoBa. Ha koHdepeHuii wupoko Oynu npeacTaBneHi pobOTM HAyKOBLIB 3  KMACUYHKX
HaLioHanbHKX yHiBepcuTeTiB — XapkiBcbkoro imeHi B.H.KapasiHa, HHL, «IHcTuTyT Gionorii Ta MeguumHn»
KuiBcbKOro HauioHanbHOro yHisepcuteTy iMmeHi Tapaca LlesdveHka, [HinponeTpoBcbkoro imeHi Onecs
loHuapa, Opecbkoro imeHi I.I.MeyHukoBa, JibBiBCcbkOro imMeHi IBaHa ®paHka, YXXropo4CbKOro,
3anopisbkoro, Kawm’sHeub-lNoginbcbkoro, TepHoninbcbkoro negyHisepcutety. Cepen  ydacHuUKiB
KOHdepeHLUii Oynu gonosigi BYEHWX 3 HauioOHaNbHWX arpapHuX YHiBEpCUTETIB — XapKiBCbKOro iMeHi
B.B.[Joky4aesa, Opecbkoro, TaBpiricbkoro arpoTexHiYHoro, CymcbKoro, CnosaubKkoro
cinbcbkorocnogapcbkoro. Benbmu wwmpoka reorpadis y4acHUKIB KOHepeHUil CBiaYMTb Npo 3HAYHWUI
iHTepec OOCNigHWKIB OO TeopeTMdHUX Ta MpuknagHux acnekTiB Gionorii pocnuH. B uinomy B poboTi
KOHdepeHLUiT B3anu yyactb 157 BYeHux 3 30 HaAyKOBWMX, HaBYanbHWX i HAYKOBO-BUPOOHUYMX YCTaHOB.
Mporpama koHdepeHLii nepegbavana 3acigaHHs 3 NeHapHUMKU Ta CeKUiHUMKW LOMNOBIAsSIMU, CTEHO0BY
CECilo | NPOBEeAEHHS LLKONMM MOMOAMX BYEHUX Ta kpyrnoro ctony «Cy4vacHa Gionoris pocnuH sik OCHoBa
cTanoro po3sBuTKy». Bcboro nig yac koHdepeHLii npauoBano WicTb Cekwin:

OHTOreHes, pPiCT, PO3BUTOK POCITMH — MEXaHi3Mn perynsuir;
MONEeKynspHi Ta GioxiMivHi MexaHiamMu cpizionoriyHNx NpoLeciB.;
MeXxaHi3MM afanTUBHOCTI Ta CTINKOCTI POCIIVH;

GioTexHonoris, GioiHXeHepis Ta TpaHCreHO3 POCINH;
B3aEMOZIT B CUCTEMI «POCINUHA-MIKPOOPraHi3my;

npuknagHi acnekty Gionorii pocnuH.
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Mporpama wWKoNM MOMOAMX BYEHUX BKMKYana Aonosidi-nekuii, y ToMmy 4ucni ckaun-gonosigi,
MPOBIAHMX BYEHMX 3 OCHOBHUX TEOPETMYHMX Ta MPAKTUYHUX ACMEKTiB Cy4acHoi Gionorii pocnuvH, siki
AOCNIAXYIOTbCA B HAYKOBMX Ta HaBYarbHWX yCTaHOBax YKpaiHW. B pamkax LIKOnM Monoamx BYeHuX Oynu
3acnyxaHi Taki gonosiai:

= KopeHeBi ek3omeTaboniti Ta ix ponb y GiotexHonorii (boxkos A.l., A.6.H., aupekTop IHCTUTYTY
Gionorii XHY imeHi B.H.KapasiHa);

» ABTOCharisi: WsxX1M camonoigaHHs y POCIUH i3 3any4veHHsMm uutockenety (bniom A.B., akag.
HAHY, IHcTuTyT Xap4oBoi 6iotexHonorii Ta reHomikn HAH Ykpainu);

» CUCTEMHICTb (POTOMEPIOAMYHOIO KOHTpPOM po3BuTKYy pocnvH (PKmypko B.B., 0.6.H., gekaH
GionoriyHoro gakynbteTy XHY imeHi B.H.KapasiHa);

» Ponb dpoTtogmnxaHHs B peakuii poTocuHTedy Ha Bucoky Temnepatypy (Ctacuk O.O., uneH-kop.
HARY, IHcTuTyT dhisionorii pocnuH i reHeTnkn HAH Ykpainu);

= AJanTuBHI cTpaTerii pocnvH Ans BUKOPUCTaHHA B MiCbKMX NaHAiwadTax 3a yMOB 3MiHW KriMaTy
(Tapan H.1O., A.6.H., HHL «lHcTUTYT Gionorii Ta megunumHu» KniBCbKOro HauioHanbHOro yHiBepcuteTy
imeHi Tapaca LLleB4yeHka);

» CyyacHi MmeTogm OOCnigXKeHHs Cinbebkorocnogapcbknx pocnuH (Monos B.M., k.6.H., XapkiBCbKuiA
HauioHanbHWIA yHiBepcuTeT iMeHi B.H.KapasiHa);

» BukopuctaHHst MeTogiB GioTexHonorii B cenekuii Ta HaciHHULTBI oBoYeBUX KynbTyp (IB4eHko T.B.,
4.C.-T.H., [HCTUTYT oBoviBHMUTBA i 6awTaHHuUTBa HAAH YKpaiHm).

Y nneHapHUx AONOBIASAX, YCHWX | CTEHAOBMX NOBIAOMINEHHSIX HA KOHdepeHLii Bynu BUCBITNEHI pi3Hi
acnektM cydacHoi Gionorii pocnuH, npeacTaBrneHi pesynbTaTv yHOaMeHTanbHUX Ta NPUKNagHUX
AocniaXeHb, WO iNOCTPYIOTb KOMMIEKCHICTb AaHoi Haykn. Ha cekuisx 6yno 3acnyxaHo 26 gonosigen.

Jonosigayi 3ynuHAnucs Ha pisHux acnektax Gionorii pocnuH.

Ha cekuii 1 «OHTOreHes, picT, pO3BWUTOK POCMMH — MeXaHi3Mu perynsuii» obrosoptoBanucs
NUTaHHA OTOMEPIOOUYHOIO Ta SAPOBU3ALIMHOIO KOHTPOSO PO3BUTKY POCIUH nweHuui; disionoro-
GioxiMiuHi acnekTn perynsuii caMoOHeCyMiCHOCTI Ta penpoayKTUBHOIO NpoLecy; 0COBnMBOCTI aHaTOMIYHOI
OynoBM KOPEHiB, (HOPMyBaHHS (DOTOCMHTETUYHOIO anaparty Y pisHi dpasn OHTOreHe3y POCIUH Ta iH.

Ha cekuii 2 «MonekynspHi Ta GioxiMmiuHi MexaHi3mu dpidionoriyHmMx npouecis» Oynu posrnsHyTi
NUTaHHS JoChimXeHHs dpakuiiHoro cknagy 6inky 3epHa, ciToropMoHanbHOI perynsuii npouecis pocTty
Ta po3BuUTKy, 0OMiHY BYrneBoiB, akKTMBHOCTI Ta CMEKTPY i30€H3MMIB okcuaopeaykras, iToOXpoOMHOro Ta
doTonepioanYHOro KOHTPOI0 POTOCUHTETUHHUX MPOLIECIB, HITPATHOrO OOMIHY, HAKOMUYEHHS (DEHONBHUX
crnonyk, ByrneBsoais Ta onii Ta iH.

Ha cekuii 3 «MexaHiaMM aganTMBHOCTI Ta CTIAKOCTI pocnuH» Oynu npeacTaBrieHi gonosigi 3
OOCNIOXEHHS BMMMBY Pi3HOMaHITHUX CTPECOBUX YMHHWKIB Ha POCITMHHUIA OpraHiamM: 3abpyaHEHHS IpyHTY,
XOrnogoBOro 3arapTyBaHHsl, TOKCMYHMX MeTanis, ypbocepedoBsuiia, NPOMUCIOBOrO 3abpyaHEHHS,
COMbOBOrO CTPecy, eKCTpeMaribHUX TemnepaTtyp, MocyxW, iH(iKyBaHHA naToreHamu, Ta CUrHariHry,
TpaHCcAyKLUil Ta aaanTUBHOCTI POCIUH.

Ha cekuii 4 «bioTtexHonoris, GioiHxeHepis Ta TpaHCreHO3 POCMWH» AOMOoBiAadi 3yNUHANMCA Ha
NUTaHHSX, SIKi NoB’aA3aHi 3 disionoro-GioxiMiYHMMK acnekTamu perynsauii MopdoreHesy pocnuH in vitro,
BNNMBOM nepenobpobkm Ha npoluecu aHaporeHesy, AOCHIAXEHHAMW BNAUBY YEPBOHOMO CBiTMa Ha BMICT
BYrneBoiB B KamnyCHiN KynbTypi COi, eeKTUBHOCTI BUKOPWUCTAHHA CBITNOAIOAIB 3a MiKPOKIOHAaNbHOro
PO3MHOXEHHSI OBOYEBWUX KynbTyp, BNNAUBY YMOB OCBITNEHHS, CKNady XMBWUMBbHOIO CcepegoBuLa,
€K30MeHHUX LMTOKIHIHIB, PONi FeHEeTUYHUX CUCTEM Yy KynbTypi in Vitro, [OCHIAXEHHAMW TaHOEeMHUX
nostopie OHK TpuTukane, CTBOPEHHAM rEHETUYHUX KOHCTPYKUIN Ana TpaHcdopmauil  pOoCinH,
AOCNIAXEHHAMU hapMakonoriYHo LiHHMX NonidpeHoNbHUX CNONyK Y KynbTypi in vitro Ta iH.

Ha cekuii 5 «B3aemogii B cuctemi «PocnumHa-mikpoopraHiam» npeacrasneHi 4onosigi ctocyBanucs
NUTaHb AOCHIOKEHHS PYHTOBMX MIKPOOPraHiaMiB, O CUHTE3YIOTb (DITOrOPMOHM, iHOKYNAUIT HaCiHHS
rPYHTOBUMW MiKpoOpraHiamamu, opmyBaHHA Ta (YHKUiOHyBaHHS 6060Bo-pr3obianbHOro cvMmbiosy,
BMKOPUCTaHHSA Bioperynsatoopis MikpobionoriYHOro NOXo4XKEHHS Ta iH.

Binbwicte pgonoeigen cekuii 6 «[puknagHi acnektn 6Gionorii pocnuH» Gyna npuceaYveHa
Pi3HOMaHITHUM MUTaHHAM perynauii pocTy, NPOAYKTUBHOCTI Ta aganTUBHOCTI POCMVH 3 BUKOPUCTAHHSAM
GionoriYyHo  aKTMBHMX PE4YOBMH, MeTaboniTiB, MikpogoOpmB; TakoX OOroBOpHBanNMCA MNUTaHHSA
BMKOPUCTaHHS POCMWH B MICbKUX NaHgwadtax, BUKOPUCTAHHS EKCTPaKTIB 3 TPaHCTEeHHUX POCMWH Ta
npobnemu BuknagaHHa Gionorii pocnuH. Ha 3aBeplueHHi poboTu koHdepeHLii OyB npoBeaeHUA Kpyrnui
cTin «CyyacHa Gionoris pocrnuH sik OCHOBa CTanoro po3BuUTKy», Aie 0OroBoproBanucs NUTaHHSA Npo ponb

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcuteTty iMmeHi B. H. KapasiHa
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POCNUHM Yy (PyHKUiOHYBaHHI Biocdepn Ta couiymy; 3aBaaHHs dpisionorii pocnuH Anst BUPILLEHHS NUTaHb
nigBuweHHs 0obpobyTy nioactea; ponb GIOTEXHOMOrM Ta TPaHCreHO3y B MiABMLLEHHI CTIAKOCTI Ta
NPOAYKTUBHOCTI POCMVH; B3aeMOAii POCAMH Ta MIKpOOpraHiamiB ans  nigBULLEHHS Giobesneku
CinbCbKOrocrnogapcbkMx pocnuH Ta iH. lMigcymoBytoun poboTy KoHdpepeHuii, gonosigadi akueHTyBanu
yBary Ha ToMy, IO aHari3 NMTaHb, BUCBITIIEHNX Y xodi poboTn KOHGEPEHL,iT Ta Kpyrnoro cTony, CBig4nTb
npo Te, WO cyvacHa Oionoris pocnvH BeNbMW iHTEHCMBHO i Pi3HOGIYHO pPO3BMBAETLCS, LOCHIAKYHOYM
POCIIMHHUIA OpraHiaM Ha pPi3HMX PIBHAX MOro opraHisauii, 3 BUKOPUCTAHHSM Pi3HUX METOAOMNOMYHUX i
MEeTOANYHUX MiaxodiB. Pe3dynbtatn 6aratbox pyHaameHTanbHUX pobiT 3HAXOAsATb CBOE 3aCTOCYBAHHS B
NpakTuLi POCIMHHULTBA, L0 Cnpusie po3pobLui HOBMX, Ginbll OOCKOHANMMUX TEXHOMOrN BMPOLLYBAHHS
POCINH.

B pamkax koHcbepeHLii NpoMLWOB KOHKYpPC pobiT Monogmx BY4eHuX. OprkomMiteTom Oynu Big3HayeHi
aunnomamMmn Kpaili OOonoBii cepel MONoAMX HAyKOBLIB, TakoX YYACHWKM LUKOMW MOMOAUX BYEHUX
oTpyManu cepTtudikat yyacHukiB. [1o novaTky poboTn koHdepeHUii BuoaHo martepianu — 36ipky Te3
JonoBigen, a TakoX 3a nigcymkamu poboTu HaykoBMI KOMITET KOH(pepeHLUii HagaB pekoMeHpaujii ons
nybnikauii HayKoBMUX cTaTel 3a MaTtepianammu Te3 JOMNOBIAEN Y HayKOBOMY BMAaHHiI «BicHMK XapkiBCbKoro
HauioHanbHoro yHiBepcuteTy iMeHi B.H.KapasiHa. Cepia «Bbionorisg».

KynbTypHa nporpama KoHdepeHLUii Bkroyana ekckypcii 4o ApxeonoriyHoro myseto XapKiBCbKOro
HauioHanbHoro yHisepcutety imeHi B.H.KapasiHa — ekcnosuuis 3d-mogenen BukonHuMX 4depeniB «[pyk
npatypie», 0o HaByaneHoro JlaHgaylleHtpy XHY imeHi B.H.KapasiHa, go LleHTpy cydacHoro mucreLTsa
«EpminoBlUeHTp» — BucTaBka Mamnet 3iHbkoBCbkuiA, Bob Basset «[pegmetn».

Bcsa iHdopmauis npo koHdepeHLilo po3MilleHa Ha Beb-caiTi kadeapwu cisionorii Ta Gioximii
pocnuH i mikpoopraHiamis: http://plantphysiol-bio.univer.kharkov.ua/Conference.html.

0.0.ABKCeHTbEBA, XapKiBCbKUI HaLioHanbHUA yHiBepcuTteT iMeHi B.H.Kapasina
O.B.BiniHcbKa, IHCTUTYT pocnuHHMuTBa iMeHi B.A.KOp’eBa HAAH Ykpaitu
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