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BucHoBku. OTpuMaHi ekcnepvMmeHTanbHi OaHi BUSIB-
NATb pisHuuto T akTUBHOCTI y KNITUHHKUX NiHiax HepG2
Ta Hela, Wwo cBig4MTb NPO CENEKTUBHY EKCrpecito AaHoro
epMeHTy B LiMX KNiTMHaX Ta MOXe BUKOPUCTOBYBAaTUCH SIK
MapKep MarnirHisauii TpaHcopmMoBaHUX KNiTUH renartoue-
NIONAPHOTO MOXOOXEHHS. 3MiHY (bepMeHTaTUBHOI akTuB-

4. Paolicchi A. Glutathione catabolism as a signaling mechanism
/ Paolicchi A., Dominici S., Pieri L. et al // Biochemical Pharmacology. —
2002. — Vol. 64. — P. 1027-1035.

5. Dilda P. J. Metabolism of the tumor angiogenesis inhibitor 4-(N-(S-
glutathionylacetyl)amino)phenylarsinous acid / P. J. Dilda, E. E. Ramsey, A. Corti
et al // Journal Biological Chemistry. — 2008. — Vol. 238. — P. 35428-35434.

6. Roomi M. W. Preneoplastic liver cell foci expansion induced by
thioacetamide toxicity in drug-primed mice / M. W.Roomi, K. Gaal, Q. X.Yuan et

HocTi [TT B kniTHax HepG2 — 3GinblueHHs 3a Bnnusy EGF al // Experimental and Molecular Pathology. — 2006. — Vol. 81. — P. 8~14.
Ta 3HWXKEeHHA 3a BnnuByrepuenTtuHymoXXHa BUKOPUCTOBY- 7. Zhang H. 4-Hydroxynonenal induces rat gamma-
BaTW SIK 4OOATKOBY XapaKTepuUCTUKY MeTaﬁoni3My TpaHc- glutamyltranspeptidase through mitogen-activated protein kinase-mediated

i ; e electrophile response element/nuclear factor erythroid 2-related factor 2
(bOpMOBaHIAX renaToLmTIBnpu AOCTIPKEHHIPISHUX CNOmyk. signaling / H. Zhang, H. Liu, K. E lles et al // American Journal Respiratory
Cell Molecular Biology. — 2006. — Vol. 34. — P. 174-181.

Cnuncok BUKOPUCTaHNX fxepen ) 8. Pandur S. Gamma-glutamyltransferase is up-regulated after

1. Strasak A. M. Association of gamma-glutamyltransferase and risk of oxidative stress through the Ras signal transduction pathway in rat colon
cancer incidence in men: a prospective study / A. M. Strasak, K. Rapp, carcinoma cells / S. Pandur, S. Pankiv, M. Johannessen et al // Free Radical
L. J. Brant [et al.] // Cancer Research. — 2008. — Vol. 68. — P. 3970-3977. Research. — 2007. — Vol. 41. — P. 1376—1384.

2. Pompella A. Glutamyltransferase, redox regulation and cancer 9. Corti A. Gamma-glutamyltransferase of cancer cells at the
drug resistance / Pompella A, Corti A, Paolicchi A. [et al.] // Current Opinion crossroads of tumor progression, drug resistance and drug targeting
Pharmacology. — 2007. — Vol. 7. — P. 360-366. . ) / A. Corti, M. Franzini, A. Paolicchi, A. Pompella. // Anticancer Research. —

3. Lee D. H. Association between serum concentrations of persistent 2010. — Vol. 30. — P. 1169—1182.
organic pollutants and g-glutamyltransferase: results from the National 10. Nikulina V. V. A comdinated effect of herceptin and theralok with
Health and Examination Survey 1999-2002 / Lee D.H., Jacobs D.R. // EGF on MCF-7 breast cancer cells / V. V. Nikulina, L. V. Garmanchuk,
Clinical Chemistry. — 2006. - Vol. 52. — P. 1825-1827. L. I. Ostapchenko et al /13™ International conference St.Gallen "Primary
therapy of early breast cancer". 13—16 march 2013. — Swizerland, 2013.

Hapivnwna pno peakonerii 24.03.15

0. Ctopoxyk, cTya., O. PyneHko, ctya., A. Buniok, acn., J1. FapmaHuyk, a-p 6uon. Hayk
KueBckuit HaumoHanbHbIW YHMBepcuTeT UMeHn Tapaca LLleByeHka, Kues, YkpauHa

FAMMA-TTTYTAMUHTPAHCNENTUOA3HASA AKTUBHOCTb B TPAHC®OPMUPOBAHHbIX KNETKAX
NPU BO3OEUCTBUM HA PELIENTOP 3NMMOEPMAINbHOIO ®AKTOPA POCTA

Uccnedosana 2amma-annymamuHmpaHcnenmuda3Hasi akmueHocmb (I'T'T akmueHocmb) knemok nuHuli Hela (pak weliku Mamku 4yenoseka) u
HepG2 (e¢enamokapyuHomMa Yesiogeka) e ycriosusix eo3delicmeusi Ha peyenmop anudepmasibHo20 gpakmopa pocma mumozeHoMm (EGF) u MoHokno-
HanbHble aHmumersna kK 3momy peyenmopa — 2epyenmuHom. PoHoebIl yposeHb I'T'T akmusHocmu 6 knemkax nuHuu HepG2 npeo6nadan noymu e
10 pas3 (p <0,01) no cpasHeHuro ¢ makoebiM Onsi knemok HelLa u cocmaensin 1,95 + 0,2 Hkam / mn. ITo eo3delicmeusi EGF u NepyenmuHa e kinemkax
Hela docmosepHoli pa3Huybl He o6HapyxeHo, moada kak EGF e knemkax aenamokapyuHombl ycunuean I''T akmueHocmb Ha 20%, a 2epyenmuH,
Haobopom nodaesisin 8 2 pa3a (p <0,05) no cpaeHeHuUro ¢ kKoHmMposiem.BusieneHa pasHuya I''T akmueHocmu e KiemoyYHbix uHusix HepG2 u HelLa
ceudemenbcmeyem o ceslekKmueHol 3Kcrnpeccuro 0aHHo20 ¢hepmeHma 8 HepG2 krnemkax U Mo)Kem UCMOIb308aMmbCsl Kak MapKep ManuaHu3ayuu
mpaHcghopMUpPOBaHHbIX KIIEMOK 2enamouyesiTiossiPHO20 MPOUCXO0XOEHUs.

Knroyeenie cnoea: 2amma-2siymamuHmpaHcnenmudasa, 2epyenmuH, EGF.

0. Storozhuk, stud., O. Rudenko, stud., A. Bilyuk., PhD stud, L. Garmanchuk, Dr. of Sci.
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

GAMMA-GLUTAMINTRANSPEPTIDASIC ACTIVITY IN TRANSFORMED CELLS EFFECTED
ON EPIDERMAL GROWTH FACTOR RECEPTOR

Researched gamma-glutamintranspeptydasic activity (GGT activity) of HeLa cell line (human cervical cancer) and Hep G2 (human hepatocarcinomas)
the influence on epidermal grow factor by mitogen and monoclonal antibodies to this receptor — herceptin.Background levels of GGT activity in Hep G2 cells
lines prevailed almost 10 times (p <0,01) comparing with HeLa cells and was 1,95 * 0,2 nkat/ml. Was discoveredthatinfluenceof EGF andherceptinonHelLa
cellsdoesn'tcausesignificantdifferences, while EGF thateffectedhepatocarcinomascellsincrease GGT activityon 20%. Herceptin, converselyinhibitetwice
(p<0,05) comparingwithcontrols.The observed difference GGT activity in cell lines HeLa and Hep G2 shows the selective expression of this enzyme in Hep G2
cells and can be used as a marker of malignancy transformed cells of hepatocellular origin.

Key words: gamma-glutamintranspeptidase, herceptin, EGF.
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NMAJNIEOXOPONOrIA SELAGINELLA SELAGINOIDES (L.) P. BEAUV. EX MART. ET SCHRANK
TA DIPHASIASTRUM ALPINUM (L.) HOLUB HA PIBHUHHIU YKPAIHI B MI3HbOMY AOPIACI

Haeodsimbcsi 0aHi Npo HasieHicmMb & cropoeo-nusIkoeux criekmpax eidknadie ni3HLo20 Opiaca pieHUHHOI YacmuHi YkpaiHu
cnop Selaginella selaginoides i Diphasiastrum alpinum. Lji dea eudu suwjux criopoeux poc/1uH npedcmaesieHi 8 mpemboMy eu-
OaHHi YepeoHoi kHuzu YkpaiHu (2009) i 8 daHuli yac 6epymb y4acmb y ¢hopmMyeaHHi pOC/TUHHOCMI 8UcoKozip'a YkpaiHcbkux Ka-
pnam. BcmaHoeneHo, ujo e nisHbomMy Opiaci (cmadiasibHe Moxos100aHHsI 0CMaHHBLO20 KJliMamu4YHO20 pummMy Mi3Hb0OJ1IbOG0BUKi-
e's1) Selaginella selaginoides i Diphasiastrum alpinum exodunu do cknady nepuansiyianbHUX y2pyrnoeaHsb J1icoeol, Jicocmenosoi
ma cmenoeoi 30H YkpaiHu. OmpumaHi naneonasniHonoeiyHi Mamepianu do3eonunu 3pobumu 8ucHo80K npo me, wo Selaginella
selaginoides 6yna nowupeHa, ik Ha npasobepexHil, maK i Ha nieobepexHili yacmuHax yux 3oH. lMowupeHHsi Diphasiastrum
alpinum 6yno obmexeHo npasobepexxHOK YacmUuHOH Jlicoeoi ma cmernoeoi 30H YkpaiHu. Po3po6neHi nepwi kapmu-cxemMu po3-
noecrodxeHHs1 Selaginella selaginoides i Diphasiastrum alpinum Ha mepumopii pieHUHHOI YKpaiHu e ni3Hbomy dpiaci.

Knroyoei cnoea: naneonaniHonoeisi, naneoxoponoeisi, Diphasiastrum alpinum, Selaginella selaginoides, ni3Hiii dpiac, YkpaiHa.

BcTtyn. PekoHCTpyKLUisi MOLIMpPEHHs1 B NpOCTopi Ta Yaci
BMAiB, NpeAcTaBneHmx B "UepBoHin kHM3i YkpaiHn" [27], €

HUMW TaKCOHaMMW € NPeACTaBHWMKU BULLMX CMOPOBUX POC-
nuH [11]. Cepep HUX UikaBUMKM 00'eKTamMun AN BUBYEHHS €

O[HUM 3 aKTyarnbHMX acmnekTiB Cy4acHUX Mareoxoposoriy-
HUX gocnigxenb [9; 10; 19; 20]. NepcnekTMBHMMN MOAENb-

Ti, WO CbOrogHi MOLUMPEHI TifIbKM Yy BUCOKOTipHIA hnopi
Kapnart, a npotarom kBapTepy 6panu y4acTb y popmyBaH-

© Kapniok T., Besycbko I1., Be3ycbko A., 2015
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Hi POCMMHHUX YrpynoBaHb Ha TepuTopii PiBHUHHOI YKpaiHW.
Jo Takmx BuaiB BigHocaTbca Diphasiastrum alpinum (L.)
Holub ta Selaginella selaginoides (L.) P. Beauv. ex Mart.
et Schrank. 3enennus anbniicbka (Diphasiastrum alpinum
(L.) Holub (=(Diphasium alpinum (L.) Rothm., Lycopodium
alpinum L.)) TpannsieTbCA Ha BUCOKOTPHUX NyKax, cepen
cKenb, Kam'aHux poscunuiy, o sBucotn 2000 M H. p. M.
(xpebTn Bopxaea, CugoseLb, YopHoropa, Mapmapochki
Anbnu, YneunHM), Mae pigKiCHUN NPUPOSOOXOPOHHUIA CTa-
Tyc Ta Aus'toHKTMBHMI apean [27]. MNnayHok nnayHonopaio-
Hu (Selaginella selaginoides (L.) P. Beauv. ex Mart. et
Schrank (=Lycopodium selaginoides L., Selaginella
spinulosa A. Braun)) 6epe y4acTb y oOpMyBaHHI pOCNMH-
HWX YrpynoBaHb anbniicbkoro Ta cybanbnincbkoro nosicis
Kapnat, TpannseTbca y BONOrMx Ta NepeBaXHO 3aTiHEHUX
MiCLSIX Ha CKensiX, Y KpPMBOMICCSX TpCbKoi COCHU (XpebTu
YopHoropa, CeugoBeup, r'opr'aHM, Mapmapocbki Anbnu),
Ma€e BpasnuBUIA NPUPOAOOXOPOHHUI CTaTyC Ta AU3'IOHKTU-
BHUI apean. Selaginella selaginoides BigHOCUTLCS OO apk-
TOaAnbMiNCbKUX BUAIB i MMOBIPHO € rnasuianbHAM MAencTo-
LeHoBUM penikTom [27]. Ha BaxnuBy ponb Y popMyBaHHI
pocnuHHOro nokpmey YkpaiHu B KBapTepi came rnsuianb-
HUX penikTiB BkadyBana O.T. ApTtioweHko [3]. CtagianbHe
noxonodaHHs B Mi3HbOMY Apiaci (OCTaHHIA KhiMaTUYHWUA
pUTM Mi3HLONBbOAOBUKIB'A) CNPUANO MOLUMPEHHIO Y CKnagi
nepuvrnsyianbHUX yrpynoBaHb MiKpOTEpMHUX BUZiB. B uen
Yac TakoX BiAOyBanoCb NPOHWKHEHHSA NpPeacTaBHWKIB Tip-
CbKOi propu Ha piBHUHHI TepuTopii [8]. MNepurnauiansHuii
TWUN POCITMHHOCTI, KU ByB LUMPOKO MOLUMPEHUI B Mi3HBO-
NboAoBUKIB'T (i HE Mae aHamnoriB B Cy4acHii POCHMHHOCTI
YKpainu), nig BAAMBOM MOMIMWEHHS KMiMaTUYHUX YMOB
MiXXIMbOZLOBMKOBOIO paHry MoYMHae LUBUAKO po3nagaTuCh i
3HMKAE BXE Ha MOYaTKy ronoueHy.

MeTta cTaTtTi — y3aranbHUTU BiJOMOCTI NPO HasBHICTb B
naniHodgnopax BigknNagis MisHLOro Apiacy PiBHWHHOI YacTu-
H¥ Ykpainu Diphasiastrum alpinum i Selaginella selaginodes
Ta NpoBecTM ANS uMX BuAiB, NpeacTaBfieHnx B "YepBoHin
KHU3i YKpaiHn" [27], naneoxopororivyHi AoCHiaXeHHs.

Marepian i mMetogn. OCHOBHWUI MeTod — CMOPOBO-
NUKoBU aHania. Martepian — naniHOMOriYHi Xapakrepuc-
TVKU BigKnagiB nisHbLONbOOBMKIB'A PO3pi3iB NiCOBOI, Nico-
CTENoBOI Ta CTeMNoBOi 30H YKpaiHU sik oTpuMaHi Hamu [4; 5;
6; 7; 8], Tak i iHwMMK gocnigHukamm [1; 2; 13; 14; 15; 16;
17; 18; 21; 22; 23, 24; 26; 29; 30; 32]. NepBuHHMIN maTepi-
an Ans naneoxoponoriyHux AocnimpkeHb (opMyBaBCcs B

nBa etanu. Ha nepwomy 3 Hux 6ynu BigibpaHi cnopogo-
nunKkoBi xapakTepucTtuku Bigknagis DR-3. Ha pgpyromy
eTani onpaubOBYyBanuCh TiMbKW Ti CMOPOBO-MNUIKOBI CNEKT-
pw, siki MiCTUM BUKOMHI cnopu Selaginella selaginoides Ta
Diphasiastrum alpinum.

loeHTudikauisa BukonHux cnop Diphasiastrum alpinum
Ta Selaginella selaginoides npoBogunacb 3a [OMNOMOroH
K BM3HA4YHUKIB [12; 28], Tak i cneuianbHUX naniHoMopdo-
noriyHMx po3pobok [25], siki BUKOPUCTOBYIOTLCS B MpaKTuLi
CMOpPOBO-NUIIKOBOrO aHarisy.

[ManeoxoponorivyHi AOCNIMKEHHST NPOBEAEHI 3 BUKOPU-
ctaHHaM nporpamu DIVA-GIS [34].

JlaTvHCbKI Ha3BM POCNVH HaBeAEHi 3a CNUCKOM CYAVH-
HUX pocnuH YkpaiHu [31].

Pe3ynbTaTtu Ta ix o6roBopeHHs PesynbTatn aHani-
3y CNOPOBO-NUNKOBMX CNEKTPIB BiAKMNaaiB Ni3HbONbO40BU-
KiB'Sl PiIBHUHHOI YacTUHWU YKpaiHW cBigYaTb NPO HasiBHICTb
cnop Diphasiastrum alpinum Ta Selaginella selaginoides
y CKnaai BUKOMHUX naniHodnop. BctaHoBneHo, LWo nepe-
BaXHO Ui BMAW Tpannanuce y cknagi nepurnauianbHUX
POCIUHHMX YrPyNnoBaHb.

£k HaromnollyBanoch BuLle, NpY ONpaLuoBaHHi naneo-
naniHonoriyHMx matepianis anga uinem naneoxoposnorii
OCHOBHY yBary 6yno 3ocepefxeHo Ha y3aranbHeHi Bifo-
MOCTEeW MpO HasBHICTb Y CMOPOBIN CKNagoBi naniHodgnop
DR-3 cnop Diphasiastrum alpinum Tta Selaginella
selaginoides. Mv uinecnpsiMoBaHO npoaHanisyBanu nani-
HOMOriYHI XxapakTepucTukun Bigknagis DR-3 B pospisax ni-
coBoi — [lopowmwms, lkBa—I, KykapuHcbke, O3epHe-3, Poma-
HbKOBO, BinbHe [4; 5; 6; 7; 16; 18], nicoctenosoi — Knono-
ToBCbke, Yyrmak, Opxuus [4; 8] Ta cTtenosoi — binoniccs-
ocTpiB [26] 30H YKpaiHu. BcTaHOBNEHO, WO B HE3HauYHIN
KinbkocTi Selaginella selaginoides BxoauTb 0o cknagy na-
niHodbnop nisHboro gpiacy npasobepexcks (Jopowwns, Ik-
Ba—l) Ta niBobepexcka (PomaHbkoBo, KykapuHcbke, Binb-
He) nicoBoi Ta npaBoGepexoka (KnonoTtoBebke) i niBobe-
pexoks (Yyrmak, Opxuus) nicoctenoBoi 30H YkpaiHu. [o-
piBHsiHO 3 Selaginella selaginoides, cnopu Diphasiastrum
alpinum HabaraTo pigwe TpannslTbCa B CMOPOBO-
NUKOBWUX CreKkTpax BigknadiB nisHboro gpiacy. Ha gaHuin
Yac BOHW BiAMiYeHi y CNopoBMX CKNagoBWMX naniHodnop
npaBobepexHux YacTuH nicoBoi (Qopowmwus, IkBa—Il) Ta cTe-
nosoi (binoniccs—ocTpiB) 30H.

OTpumaHi HaMmy pe3ynbTaTu y3aranbHeHi B Tabnuui.

Ta6nuys 1. HasBHicTb cnop Selaginella selaginoides Ta Diphasiastrum alpinum
y cKknagi cnopoBoO-MUITIKOBUX CMNEKTPIiB BigKnaaiB NisHbLOro Apiacy piBHMHHOI YacTUHU YKpaiHK

TakcoH JIn Jin Nen Jlcn Cn Cn
Selaginella selaginoides (L.) C. Mart. XXX XXXX XXX XXX - -
Diphasiastrum alpinum (L.) Holub XXX - - - XXX -

MpwumiTtku: JIn — nicoBa 3oHa (npaBobepexoks); JIn — nicoBa 3oHa (niBobepexoks); Jlcn — nicoctenosa 3oHa (NpaBobepexoks); licn — ni-
cocTernoBa 30Ha (niBobepexcksi); Cn — cTenosa 3oHa (NpaBobepexxks); Cn — ctenoBa 30Ha (niBobepexoks)

Y3aranbHeHi naneonaniHomnoriyHi AaHi € BUXigHUM cpak-
TUYHUM MaTepianom Ans po3pobku neplumx KapT noiu-
peHHsa Diphasiastrum alpinum Ta Selaginella selaginoides
B Mi3HbOMY fApiaci Ha TepuTopii PiBHWUHHOI YkpaiHu. Pe-
3ynbTaT¥ ManeoxopornoriyHnx [ocnifkeHb npeacTaBreHi
Ha KapTi-CXeMi (PUCYHOK).

Ha Teputopii YkpaiHi Diphasiastrum alpinum Ta
Selaginella selaginoides cborogHi TpannsaTbCA TiNbKA Y
cknagi BucokoripHoi doropu Kapnat. BigmideHi ui asa suam
BULLUMX CMOPOBUX POCAMH TakoX Yy CyyacHux dnopax

Monbuwi, Crnosakii Ta PymyHii [33]. B LbOMy KOHTEKCTi MO-
XHa  NpUMNyCTUTW, WO  3HaXigKM  BUKOMHWX  CMoOp
Diphasiastrum alpinum B CNOpPOBO-NMUIKOBUX CreKkTpax
BigKknagis nisHboro Apiacy pospisy binoniccs—ocTpis nos's-
3aHi 3 iCHyBaHHAM B Mi3HbOMY Apiaci Ha TepuTopii niBAeH-
Hoi yacTuHm Ogpecbkoi obnacTi nokanbHOro pedyriymy
uboro Bugy. Llinkom imoBipHO Takox, WO Mirpauis
Diphasiastrum alpinum B ni3HbOMY MNENCTOLUEHI Ha piB-
HWHHI TepuTopii MiBOHS CTenoBOi 30HWM YKpaiHu BiabyBa-
nacb Npw 3HWXEHHI ripcbknx noscis PymyHcbknx Kapnar.
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Puc. Kapra-cxema nowmpeHHsi Diphasiastrum alpinum ta Selaginella selaginoides
Ha TepuTopii PiBHMHHOI YKpaiHu B NisHbOMY Apiaci
MosicHeHHs: 1 — Oopowis, 2 — IkBa—I, 3 — KykapuHcbke, 4 — PomaHbkoBO, 5 — BinbHe,
6 — KnonotoBcbke, 7 — Yyrmak, 8 — Opxuus, 9 — binonicca-ocTpis

BucHoBkM.

1. YsaranbHeHi pesynbTati NaniHOMOrYHWMX Aochi-
OXeHb Bigknagie nisHbOro Apiacy piBHUHHOI YacTUHU YKpa-
iHM cBigyaTb Npo yyacTb cnop Selaginella selaginoides Ta
Diphasiastrum alpinum y opMyBaHHi BUKOMHUX CNOPOBO-
NUMKOBUX CMEKTPIB.

2. Ha npuvknagi unx gBOX BMAIB BULLUX CMOPOBUX POC-
NVH, NpeacTaBneHux B "YepBoHil kHM3i YkpaiHu" (2009) Ta
NOLUMPEHMX B CyYacHin dropi BUCOKOTipHUX nosiciB Ykpai-
HCbKnX KapnaT, npoBefeHi nepLli naneoxoponorivHi go-
CRifpKeHHs1 Ansa Ni3HbOro Apiacy nicoBoi, NicocTenoBoi Ta
CTEnoBOI 30H.

3. BcraHoBneHo, wo Selaginella selaginoides Tpanns-
nacb y cknagi nepurnsigiansHUX pOCIMHHMX YrpyrnoBaHb SK
Ha npaBobepexcki, Tak i Ha niBobepexcki. lMowmnpeHHs
Diphasiastrum alpinum B nisHbOMYy Apiacy oOMexyBanocb
TiNbKM NpaBoGEPEXHOI0 YaCTMHOL FICOBOI Ta CTEMOBOI 30H.
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HaumoHanbHbI yHuBepcutet "KneBo-Morunsinckasa akagemus”, Kues, YkpavHa

NMAJNEOXOPOJIOIUA SELAGINELLA SELAGINOIDES (L.) P. BEAUV. EX MART. ET SCHRANK
W DIPHASIASTRUM ALPINUM (L.) HOLUB HA PABHUHHOU YKPAUHE B MO3QHEM APUACE

lMpueodsimbcsi OaHHble O HalU4Yyuu 8 CropPO8Oo-NbIILYEBLIX CrEeKmMpax OmJloXeHulli No3dHe2o Opuaca pasHUHHOU Yacmu YKpauHbl Criop
Selaginella selaginoides u Diphasiastrum alpinum. B Hacmosiujee epemsi amu dea euda ebiCWUX CMOPOBbLIX pacmeHuli npedcmaesieHbl 8 mpembeM
u3daHuu KpacHoli kHuau YkpauHbl (2009) u yyacmeyrom & ¢hopmuposaHuU pacmumesibHOCmu ebicokozopull YkpauHckux Kapnam. YcmaHoeneHo,
4ymo e no3dHem dpuace (cmaduanbHoe fnoxosiodaHue MocsiedHe20 KIUMamu4ecko2o0 pumma rno3oHesnedHukoebsi) Selaginella selaginoides u
Diphasiastrum alpinum exodunu e cocmae nepuansyuasabHbix coobujecme s1ecHol u siecocmenHol 30H YKpauHbl. [Mony4eHHble naneonanauHosno-
2uyeckue Mamepuasnbl nNo3eosiunu coesamb ebieod o mom, ymo Selaginella selaginoides 6bina pacnpocmpaHeHa Kak Ha npaeo6epexxHol, mak u
neegobepexHol 4acmsix amux 30H. PacnpocmpaHeHue Diphasiastrum alpinum 6bi510 o2paHu4eHo npasobepexHol 4acmbto sIeCHOU U siecocmen-
HoU 30H YKpauHbl. PasapabomaHbl nepebie Kapmbi-cxembl pacrnpocmpaHeHusi Selaginella selaginoides u Diphasiastrum alpinum Ha meppumopuu.
PpasHUHHOU YKpauHbl 8 No30HeM dpuace.

Knroueenie cnoea: naneonanuHosnozus, naneoxoposnozus, Diphasiastrum alpinum, Selaginella selaginoides, no3dHuii dpuac, YkpauHa.

T. Karpiuk, PhD stud., L. Bezusko, PhD.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine, Kyiv, Ukraine,
A. Bezusko, PhD.

National University Kiyv-Mohyla Academy, Kyiv, Ukraine

PALEOCHOROLOGICAL STUDIES OF SELAGINELLA SELAGINOIDES (L.) P. BEAUV. EX MART. ET SCHRANK
AND DIPHASIASTRUM ALPINUM (L.) HOLUB IN THE YOUNGER DRYAS WITHIN PLAIN PART OF UKRAINE.

The data on the presence of spores of Selaginella selaginoides and Diphasiastrum alpinum in the spore-pollen spectra of Younger Dryas
sediment within plains part of Ukraine are presented. Currently, these two species are listed in the third edition of the Red Data Book of Ukraine
(2009) and are involved in the formation of highlands vegetation of the Ukrainian Carpathians. We found that Selaginella selaginoides and
Diphasiastrum alpinum were part of the periglacial community of the forest, forest-steppe and steppe zones during the Younger Dryas in Ukraine.
Paleopalynological materials are shown that Selaginella selaginoides was distributed both on the right bank and left-bank parts of these zones. The
occurrence of Diphasiastrum alpinum was limited to the right-bank part of the forest and steppe zones of Ukraine. As a result of our investigation,
the sketch maps of distribution of Selaginella selaginoides and Diphasiastrum alpinum within the plain part of Ukraine were developed.

Key words: paleopalynology, paleochorology, Diphasiastrum alpinum, Selaginella selaginoides, Late Dryas, Ukraine.
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DERIVATION OF TRYPSIN-LIKE ENZYMES FROM ANTARCTIC MARINE ORGANISMS

Modern biotechnology provides continuous search for alternative sources of raw materials. The aim of this work was to
isolate and characterize trypsin-like enzymes from tissues of Antarctic marine aquatic organisms (krill, starfish, nemertines).
Trypsin fraction was obtained by column chromatography on benzamidine-Sepharose. Proteolytic activity in the resulting
fraction was revealed. Analysis of protein fractions was performed by disc-electrophoresis in a 10% polyacrylamide gel. The
presence of active hydrolases with different molecular weights in the tissues of aquatic organisms was demonstrated. Protein
bands with molecular weights below 10-14 kDa may be trypsin-like enzyme fragments that were subjected to autolysis process.

Keywords: marine organisms, trypsin-like enzymes.

methods for

Introduction. Most modern biotechnology
developments are focused on finding a variety of
alternative sources of raw materials for the production of
biologically active molecules with directed action, including
marine and aquatic organisms [1]. The development of

the preparation of biologically active
substances in order to use them to create original effective
pharmacological agents with the most promising and
important properties for academic research is the main
problem of biotechnology. Decisive factor that motivates
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