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PROSPECTS EFEKTIVNOSTISTURGEON AQUACULTURE IN UKRAINE

The article provides a systematic analysis of the factors that determine the prospects, the
appropriateness and effectiveness of sturgeon in Ukraine.
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PETEHEPALIMSI KJIETOYHBIX MEMBPAH LEMNA MINORL.
MNOCJIE TOKCUYECKOI'O BO3JAEMCTBUS

B craree PacCMOTPCHBI MCXAaHU3Mbl PCTCHCPALIUN KJIICTOMHBIX M€M6paH C y4aCcTUCM JIMIIUAOB U
OelIKoB TOCIE TOKCHUecKoro BoszaeHcTema. Ha mpuvepe pscku moka3aHo, u9To MeMOpaHBI
PACTUTCIIBHBIX KICTOK MOCTOAHHO O6HOBJ'[HIOTC$I. Brickazano OpCANIOIOKCHUC O TOM, 4UYTO BPCMA
O0OHOBJICHNS MEMOPAHHBIX CTPYKTYP SABIACTCS XapaKTEPHUCTHKON mpouecca OHoreHeza MeMoOpan. Ha
3TOM OCHOBAHMH, CPABHHBAS 3HAYCHUSA CKOPOCTCH OOHOBIICHHS KJICTOYHBIX MEMOpPaH B HOPMAaTIbHBIX
U MaTOJIOrHYICCKUX KJICTKaX, MOXKHO OLCHUTH POJIb SHAOIUIAZMATUYCCKOIO PCTHUKYIIOMA U arrapara
rOJ'Ib,Z[)KI/I B O6paSOBaHI/II/I OTACJ/IbHBIX YHACTKOB HOBpe)K,Z[CHHOﬁ TIIa3MAJICMMBI.

Kmoueevie crosa. eoonvie pacmenus, masxicenvie MeMALIbl, OU3EIbHOE MONIUEO, GINOPUYHbIE KOHYEHMPUUecKue
Membpanvl, Iunudvl, OeaKu
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N3BecTHO, 4YTO peakuWu U [JONTOBPEMEHHble ajanTauun KAeTOK Ha [eiicTBME TOKCUKAHTOB B
3HAYUTENbHOW Mepe CBOAATCA K MUBMEHEHUSM B UX MEMBPAHHBIX CTPYKTypax.

B HawwWx uccnefoBaHWAX YCTAHOBMEHO, YTO MOHbI LWHKA U CBUHUA, a TakXe [AU3eNbHOe
TONAMBO B TOKCUYHbIX KOHLEHTpauusx B KjeTKax Bofopocnei (xnopenna) U BOAHbIX PacTeHMId
(3anogeus pscka) MHAyLWpylOT 06pasoBaHMe BTOPUYHBLIX KOHLUEHTpUYeckux memGpaH [1]. ITOT
YHWKaNnbHbI 3 (heKT Bbi3biBaeT Kackaj W3MeHEeHW CTPYKTYypbl U cocTaBa M, CKopee BCero, o6mMeHa
BELLECTB, Kak B KN€TOUYHbIX MeMbBpaHaXx, Tak U B KNeTKax B LeNoM. B CBA3KU C 3TUM BO3HUKAET BOMPOC
0 pereHepaTWBHWX CBOWCTBAX KJETOK B OTHOLWEHWW pemapayuMu MOBPEXAEHHbIX TOKCMKaHTaMW
KNeTo4YHbIX Mem6paH. Mpexpae BCero, He YCTAHOB/AEHO, YTO MNPOUCXOAUT C MeMGpaHaMu K/eToK
nocne TOKCMYECKOro BO3AelicTBMSA, KOrj4a OHM BO3BpallaloTcsl B €CTECTBEHHble YC/0BUS
CYWeCcTBOBAHNS, W KakKue MexXaHW3Mbl MNpPOTeKaHUs TakKoro o6HOBMeHUs (MjacTuyeckue U
3HepreTWYecKue pecypchbl, CKOPOCTb U KMHETUKA Mpoliecca u T.m.).

PereHepayus KNeTOYHbIX MeMG6GpaH Moc/le TOKCUMYECKOTro BO3AENCTBUA MNpPaKTUUYECKU He
n3yyanacb, NMo3TOMYy LUe/bl UcCCNefoBaHWs Gbia OLEHKA CKOPOCTM OGHOB/EHUS Mia3ManemMMbl B
npefBapuTeNlbHO MHTOKCULMPOBAHHbBIX KneTkax BOAHbIX PpacTeHUd W BO3BPALYEHHbIX B
3KONIOTNYECKU HOPMalbHbIE YCIOBUS CYLLECTBOBAHUS.

MaTepuan u MeToAbl Ucc/eaoBaHmnii

WccnefosaHua nposBogunum Ha psacke Lemna minor L., KoTopylt Bbipauwiusanu B akBapuymax C
OTCTOAHHON BOAOMNPOBOAHOW BOAOW NPU OCBeWeHWW namnamu fJHeBHOro ceeta (2500 nk) u
Temnepatype 20+1 °C. B 3KcnepumeHTax B CpeAy BblpaljMBaHUA pacTeHU B KaXAOM ciydae
oTAeNbHO A06aBNSNM BOAHbIE pacTBOpPbl COMell TsHKenblx MeTannoB ZnS04 7H20 u Pb(NO3)2 us
paccyeTa Ha MOH: Zn2 - 2,0 mr/gm3un 5,0 mr/gm3; Pb2 - 0,2 mr/gm3 0,5 Mr/gm3, 4To COOTBETCTBYET 2
nm 5 UAKp6xmw, a Takxe AusenbHoe TonnauMeo B Konuyectse 0,1 mr/gm3; 0,25 wmr/gm3, uto
cooTBecTByeT 2 1 5 U AKpl6xm. Meprog BbigepXBaHNS PACKM B TOKCUYECKOW cpefe cocTaBun 1, 3 m
7 cyTok. KOHTpONbHbIMW 6bIN pacTeHUs, KOTOpble pocauM B cpede 6e3 TOKCMKaHTOB. [locne
HefenbHOW WMHKy6auum B TOKCUYECKOW cpefe pacTeHWs ObiNM nepecaxeHbl B 0OblYHble YCN0BUSA
(KOHTpONbHasa cpepa).

KneTouyHble Mem6paHbl Bbigensinun no wmeToanke duHgnes u 3BaH3a [4]. Jlunupgsl
aKcTparupoBanu xnopodopm-meTaHONOBOW cMecbio no meTody ®onua [3]. CopepxaHue 6enkoB
onpegensnu no Jioypu n coasT. [5].

PesynbTaTbl nccnegoBaHuii n nx 06cy>geHme

Bpems 06HOBMEHUS MeMGpPaHHbIX CTPYKTYp SBAAETCS OAHOW M3 KNOUYEBbIX XapakTepucTuk npoiecca
6uoreHesa mem6paH. Mo3ToMy, CpaBHUBAsA 3HA4YeHUs CKOPOCTel 0GHOBNEHWNS KMETOUYHbIX MeMGpaH B
HOPManbHbIX U WHTOKCULWPOBAHHLIX (NAaTONOTMYECKUX) KAeTKax, MOXHO OUeHUTb pPoOJib
9HAO0NNa3MaTu4yeckoro peTukyntoma u annapata FofbAXu B 06pa3oBaHWM OTAENbHbIX YYacCTKOB
MOBPEXAEHHOW NnasManemMmbl.

Mpu aHanuse pe3ynbTaTOB MCCMEfOBAaHWA Mbl pa3fensnu npouecchl CUHTE3a OTAENbHbIX
KOMMNOHEHTOB MeM6paH M WX BCTpauBaHue B nja3ManeMMmy. [MOTOMY Kak CUMTaeM, YTo Ans c60pKM
MeMGpaHHbIX KOMMNOHEHTOB B 6GONbWMWHCTBE C/ly4yaeB Heo6XxoaumMa 3Heprus, oT/juyatrouiascs no
BE/MUYMHE OT TOi, KoTopas TpeGyeTcsa AN nx 6uocuHTesa. Mpegnonaraem, 4To BCe KONMYECTBEHHbIE
M KauyeCTBEHHble W3MeHeHWs B MeMGpaHax CBs3aHbl WMEHHO C 3Heprueii, KoTopas pacxofyeTcs
KpailHe 3dtekTuBHO. Tak, B TOKCUYECKUX YCNOBUAX, KOTAa KAETKE HYXHO YMEHbWUTb
MPOHULLAEMOCTb KNETOUYHOW 060M10UYKM C LLeNbio NPefoTBpaLyeHUs NOCTYNEHUS MONEKY TOKCUUYHOTO
BELLeCTBA, B HEl YMeHbWAeTCA MHTEHCUBHOCTb GMOCUHTe3a 6eNKOB, Tak Kak OHU 60Mee MPOHULAEMbI
ANS TAXENbIX MeTanjoB U Au3enbHOro tonausa (puc. 1). Bonee Toro 3TOT NpOLECC AJMTENeH BO
BPEMEHMW U ABNAETCSA SHEPTeTUUYECKN HEBLITOAHBLIM AN KNETKN B TOKCUUYECKNX YCOBUSX.
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Puc. 1. CopepxxaHue 6e1K0OB B KNETOUYHbIX MeM6paHax PACKU Npu BO3A4eCTBUYN MOHOB
LUMHKa, CBMHLA U Au3enbHoro Tonamea (M+m, n = 3)

Mpwn aTOM BCA 3HEpPrna MOXeT pacxofoBaTbCcs ANA 6nocnHTe3a nnmnnaos, cogepXaHme KOTOPbIX

npu 3TOM YBENWYMBAKTCA O4YeHb ObICTPO. Bo3pacTaHue cofepXaHUs NUNUAOB, KaK MoKa3aHO HaMu
paHee [1], cBA3aHO c o6pa3oBaHWeM BTOPWUYHOW KOHLEHTPWUYHOW MeMOBpaHHOW cucTembl (puc. 2).
CunMTaem, 4YTO MNEpPeHOC MeMO6paHHbIX AWNUMAOB OT MecTa WX CUHTe3a K MEeCTy CTPYKTYypHO-
(OYHKLMOHANbHOIO Ha3Ha4YeHWs OCYL,eCTBAAETCA MNpPW NOMOWM TpaHcmemb6paHHOro Qaun-gnon-
nepexofa, CKOpPOCTb KOTOPOro OCOGEHHO BenWka AN TexXx Mem6paH, B KOTOPbIX MNPOUCXOAMUT
6MOCUHTE3 NNNUA0B - ee XapakTepHOe BpeMs COCTaBNSeT BEUUYNHY NOPAAKA HECKObKUX MUHYT.

Mr/r cbipoii mMacchl

an

(O]

3n

]

m2naxk
.3

In T m 5MAK

quodLiHOX

Puc. 2. CoaepxaHue NMNUAOB B KNeTOUHbIX MeM6GpaHax PACKW Npu BO3JelCTBUN
MOHOB LUMHKA, CBUHLA U AU3eNnbHOro Tonamea (M £T1, n = 3)

CnepoBaTenbHO, TpaHCNOPT B 3HAOM/MA3MaTMYECKOM peTUKYNlOMe M3 LUWUTO30N18 B MPOCBET

NPOMCXOAUT AOBONbLHO GbICTPO. MIMeOTCA AaHHble O TOM, YTO 3TOT NPOLECC OCYU,eCTBAAETCA MNpK
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yyactum 6e1KOB M, BO3MOXHO, TpebyeT rugponunsa ATP. 3To Takxe CBUAETENbCTBYET O 60MbLION
cTabunbHOCTU 6GENKOBOrO KOMMNJeKca MeMOGpaH pacTeHMWil, KoTopas, BeposiTHO, obGecneymBaeT
nojfepXaHne CTPYKTYpbl MakKpOMOJIEKY/T B COCTOSAHUWN ONpeAeneHHON KOH(POPMaLMOHHON rnbkocTu
Jaxe B Tokcuyeckux ycnosuax (puc. 1).

Ctumynupyowmii ahdekT GrU3MONOrnYeckn afeKBaTHON cpedbl MPOABAAETCA B BO3pacTaHWu
KonmyecTtBa 6ENKOB U CHUXEHWM NUNWAOB, YTO NPOTMBOMOMOXHO W3MEHEHWUK WX COLEpPXaHUsd B
KNeTKax pacTeHWii, npon3pacTal WX B TOKCUYECKOI cpeje.

YBennyeHue copepxaHus 6enkoB (puc. 3) cBA3bIBAEM C HEOOXOAMMOCTbLIO BbIBEAEHUS U3
K/IETKN TOKCMYECKNX BELLeCTB BCAEACTBME MOBbIWEHNA MPOHNLAEMOCTMN Naa3ManeMmbl.
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Puc. 3. CogepxxaHue 6eNKOB B KNeTOUYHbIX MeMbpaHax pACKW Nocne 7-MW JHEBHOTO
BO3EANCTBNA MOHOB LWHKA, CBUHLA N LU3e/IbHOTO TONNBA B PU3NONOTUYECKN
HOpManbHbIX ycnosuax (KoHTpons) (M =1, n = 3)

N3 Tpex o06UeN3BECTHbIX MEXaHW3MOB MPOHUKHOBEHUS NENTUAHOTO NpeflecTBEHHWKA B
MemM6paHy npeanonaraeM camMonpoU3BO/ibHOE BKAKYEHUS B MeMGpaHy FuApopo6HLIX 31€MeHTOB
MoOAMMEeNnTUAHOIO NpeAllecTBEHHUKA. OTMETUM, UTO 3TOT MEXaHW3M MOXET peasn30BbiBaThCs TOMbKO
Torga, Korfga BK/lOYeHWe B MeMOGpaHy MpPOUCXOAUT Mociae TpaHCAsuWU NonaunenTupa.
MpepnonaraeTcs, 4TO BOAOPAcTBOPUMbIA  NpejlIecTBEHHWK nNpuobpeTaeT  KoH(opmaywio,
o6ecneuynBal Ly BCTpauBaHue ero B Mem6paHy npu B3auMOfeincTBUM ¢ GUcioeM. 3Ta MOAenb Gbina
npeAnoXxeHa KakK 4acTb «MeMGpPaHHOW TPUTTrepHON runoTesbl». HeO6XOAUMbBIM YC/OBUEM
HOpMafbHOTO TpaHcnopTa 6eNKOB 4yepe3 MeM6paHy SBNseTCs HEMOSHOe ero csopauuBaHue B 3 u 4
CTPYKTYpbI, a 45 Toro, 4yTo6bl mepeHoc 6eNKOB MPOMUCXOAWUST CO CKOPOCTb, 6/M3KONW K CKOpPOCTH
cuHTe3a nonunentuga (1-10 octaTkoB B 1 c), 3HepreTuyeckuii 6apbep He [AO/XEH NpeBbiWaTh
~18 KkKan/Monb. 3aMeTUM, 4TO AN MNepeH0Ca MOHWU3MPOBAaHHbLIX W MOASPHLIX TPYNn U3 BOAHOTO
OKPYXXEHUS B NUNUAHbIA 6UCN0il Heo6X0AMMO GONblIee KOUYECTBO CBOBOAHON 3HEpPTUM.

MMeHHO C orpaHMYyeHMeM 3JHEpPrUM B KNETKe CBA3bIBAEM U Mef/IeHHOE YMeHblIeHue
cojepxaHus nunugos (puc. 4). Mpeanonaraem, 4To B TPaHCMOPTe NIMNUAOB OT Ma3ManemMMbl K
APYTWM  KNeTOYHbIM MeMGpaHaM 3ajelicCTBOBaHbl MpPOLECCH  CaMOMPOM3BONbLHOW AUG(Y3UM
MeMGBpPaHHbIX TUNUA0B MeXay MembpaHamu.
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Puc. 4. Coaep>xxaHue NMNUA0B B KNETOUYHbIX MemMbpaHax PACKU nocne 7-Myu AHEBHOTO
BO3ENCTBUA MOHOB LMWHKA, CBMHLA N LU3E/IbHOTO TONMNBA B PU3NONOTNYECKU
HOPMaNibHbIX YCNOBUAX (KOHTpONb), (M+xm, n = 3)

Kak M3BECTHO, IMNWUAbI MOTYT CaMOMPOW3BONbHO MepeMeliaTbCa MexXay MOHOMAMEeNNAPHbIMM
Be3MKyfnamMu n 6uomembpaHamu. B 60/bWIMHCTBE C/lyyaeB NpuW 3TOM MPOUCXOAUT fecopbuus
MOHOMEPHbIX MMMUAOB C NOBEPXHOCTU [OHOPHON MeMGpaHbl U CBO6OAHAS AND(HY3NS Yepe3 BOAHYIO
cpedy K akuenTopHOi Mem6paHe. JluMuTupylow MM 3Tanom (Mo KpailiHeidi Mepe npu u36bITKe
aKLenTOpHbIX MeM6paH) sBNAeTCH BbICBOGOXAEHWE NUMNULAOB W3 LOHOPHON Mem6paHbl. B 3Tux
YCNOBMAX XapakTepHOe BpeMs MepeHoca 3aBUCUT OT BeNMYMHbI CBOGOAHOW 3Hepruu pgecopGuun.
ACHO, UTO MeHee BOJOPacTBOPUMbIE AUNuAbl (T. €. MUNUAbI C HU3KOW KPUTUYECKOW KOHLeHTpayuei
MuLennoo6pasoBaHus) AO/MXHbLI MpeojoneBaTb Npu fJecop6uun Gonee BbICOKUIA 3IHEPTETUYECKMIA
Gapbep, a cnejoBaTeNbHO, WX TMEPEHOC [OJ/DKEH OCYLWEeCTBAATbLCA MEAJEHHee, UYTO MOXHO U
HaGnofaTh, UCXOAS U3 pe3ynbTaToB, NMpeACcTaBleHHbIXHA pUc. 4. 3aMeTUM, YTO CKOPOCTb NepeHoca
3aBUCUT He TONbKO OT rMApo(o6HOCTM MEPEHOCUMOr0 NWNUAA, HO M OT cocTaBa M (DU3UYECKOTO
COCTOSIHWUS AOHOPHOTO GUC/0S.

BbiBOAbI

Takum 06pa3soM, MOXHO YTBEPXAATb, UTO Yy PACKU KNEeTOUHble MeM6paHbl NMpu HeGNaronpusTHbIX
BO34ENCTBNAX NOCTOSHHO 06HOBNATCA. XapakTep U3MEeHEHUN cKopocTeidh 06HOBNEHUA MeEMOBPaHHUX
nMnuaoB W 6enKoB MNO03BONSeT MNPEANONOXMTb Hannyume HafEXHbIX MexXaHW3MOB 06pa3oBaHus
nnasmaneMMbl B MOBPEX[JEHHbIX KNeTKaX, KOTopble 06ecneynmBaldT BbICOKYH HajeXHOCTb 3TOrO
npouecca. [llocnefHas AocTuraetcs, MNpPexpae BCero, 3a CYeT CaMOro MexaHuM3mMa o06pasoBaHUsA
MeMGpaHHbIX CTPYKTYpP B MONAPHWUX cpedax - sBneHue camoc6opku [4]. HensBecTHbIMK oCTatoTCA
BOMPOCHI aKLENTOPHOTo 3anycka W perynsauuum MexaHusma Aynauvkauunm wmembpaH, perynsyus
KOTOPbIX MOXeT ObiTb MNOM0XEeHAa B OCHOBY YynpaBneHWs agantayusamMu BOAHbIX pacTeHUin K
TOKCUYECKUM (haKkTopaMm cpejbl.
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PET'EHEPALIA KIITUHHUX MEMBPAH LEMNA MINORL. TTICJISA TOKCUYHOT'O BIUIMBY

VY cTarTi pO3rSHYTO MEXaHI3MU percHepamii KITHHHUX MeMOpaH MICIS TOKCHYHOTO BIUIHBY, SIKi
CTOCYIOTBCS 3MIHHU CKIany mimiaiB 1 Oinkis. Ha npuxnaai pscku mokazaHo, mo MeMOpaHH POCTHHHHX
KIITHH TMOCTIHHO OHOBJIIOKOTHCSA. BHCIOBICHO MNPUNVIICHHS NP0 TE, IO TPHUBAIICTh OHOBJICHHS
MEMOPAHHUX CTPYKTYP € XaPaKTCPUCTHKOK MpoLecy ix OioreHe3y. TomMy, MOPIBHIOKOYHM 3HAYCHHS
MIBUIKOCTCH OHOBICHHSA KIITHHHAX MEMOpPaH B HOPMAaJIbHHX 1 HATOJOTIYHUX KIITHHAX, MOXKHA
OLIHUTH 3HAYCHHSI CHAOIUIA3MATHYHOTO PETUKYIIOMY Ta amapary | ompaKi B YTBOPEHHI OKPEMHX
JUISHOK IIOIIKOIYKEHOI IIa3MOJIEMH.

Kmouosi crnosa: 6oOHi pocaunit, 6axcKi Memauu, OuszeibHe NATUE0, 6MOPUHHI KOHYeHMPUYHI MeMOpaHU, 1niou |
binxu
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REGENERATION OF THE CONCENTRIC MEMBRANES LEMNA MINOR L. AFTER THE
TOXIC EFFECTS

The article describes the mechanisms of regeneration of concentric membranes after the toxic effects
that relate to changes in the composition of lipids and proteins. On the example of duckweed shown
that the membrane of plant cells are constantly being updated. It has been suggested that the update
time of membrane structures is the characteristic of the process of biogenesis of membranes.
Therefore, comparing the value of the update rate of concentric membranes normal and abnormal
cells, it 1s possible to assess the role of the endoplasmic reticulum and the Golgi apparatus in the
formation of individual sections of the damaged plasmalemma.
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EKOMOP®OJIOI'TYHI OCOBJINBOCTI ARTEMIA
PARTHENOGENETICA (BOWEN AND STERLING, 1978)
B KYAJIbHUIIbKOMY JIMMAHI

Hageneni pesymprare  AocmimkeHHb exoMopdomoriuaux ocobmameocteit A.  parthenogenetica
Kyamerunpkoro nmmany. 3'icoBaHa 3ajiexHICTe MOPQONOTIYHUX O3HAK apreMii BiJ TpaaieHTy
conoHocti. [lokazaHo, IO HAJBHICTH MOCTIHHOTO MPICHOBOJHOTO CTOKY 3a0€3MEUye 1CHYBAHHS
pisHOMaHiTHHX BapieretiB Artemia parthenogenetica (var. principalis, var. milhausenii ta var.
kbppeniana), saxi mMaroTh Pi3HI JKHUTTEBI CTpaTerii, MO OOYMOBIOE CTAallC PO3MHOYKCHHS paukie. B
YMOBaX HECTPUMHOTO 3pocTaHHsa conoHocti Kysampauiekoro mwmmany A. parthenogenetica var.
kdppeniana ctana exuHo0 (HOPMOFO TIO BCi# akBaTOpPil IUMAHy .

Kmouosi crosa. apmemia, exomopgpa, cononicmn, KyaneHuyokuii tuman

Hocmmxyroun apremito Kysupaunpekoro mumany B.I. mankesiu [4] me y 1875 pow BusBuB
BUPQKCHY MIHIHMBICTh IUX PAYKIB ITiJ BILIABOM YMOB CEPCAOBHINA, IO 3MIHIOKTHCS, MPUUOMY LIS
MIHJHUBICTh BHXOJHTh 32 MCKI HE JIMING BHAOBHMX, aji¢ HaBiTh 1 pogoBux osHak. Artemia
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