AKTyaJIbHasA
OMOTEeXHOJIOTUs

ISSN 2304-4691

OcHnoBan B 2012r.
r. Boponex

Ne 3 (34)

2020



AKmyanvhaa ouomexmnono2usn

Ne3 (34), 2020

Yupenurens OO0 «buoaktyanby

['maBHBII penakTop
1.0.H., mpogeccop O.C. Kopreesa

PenakimoHHEBIN COBET

1.0.H., mpoeccop @.K. Anumora

I.T.H., ipodeccop B.B. buprokos

I.T.H., ipodeccop JI.A. BanoBa

1.6.H., mpodeccop JLIL. Jlazypuna

1.6.H., mpoceccop E.I'. HoBocénosa

I.X.H., mpodeccop T.B. OBUnHHHUKOBA
I.T.H., ipodeccop A.H. Octpukon

1.0.H., mpoeccop B.H. [Tomos

I.T.H., Unen-Kopp. PACXH JI.B. Pumapesa

OTBETCTBEHHBIN PEIAKTOP
K.T.H. A.A. JlepkanocoBa

Kypnan 3apeructpupoBan DexepanbHO ciyk00if 1o Ham3opy B cdepe CBs3H, HHPOPMAIHOHHBIX
TEXHOJIOTUWA U MaCCOBBIX KOMMYHUKAIIUI:
CaupnerenbctBo 0 peructpanuu [T Ne ®C77-62393 ot 14 urons 2015 1.

KypHan «AxTyanpHast GHOTEXHOIOTHUS» BBIXOAMT 4 pasa B rof

IlonnucHoM MHIOeKC U3gaHus B areHTcTBe «PocmeuaTtsy 58012

[To xaranory «M3maHus opraHoOB Hay4YHO-TEXHUYECKOW MH(pOpManuu» (Quinveckue W IOpPUIUYECKUe JIMIa
MOTYT O)OPMHTH TOJIIMCKY BO BCEX OTJICJICHUSX TOUTOBOM cBsi3u Poccuiickoii deneparnun u crpanax CHI u
Bantun.

Anpec penakiuy 1 n3aTebCTBa
394026, r. Boponex, nip-t Tpyna, 1. 48, kopi. 4, od. 11

Otnevano B Tunorpaguun OO0 dupma «IamcT»
Anpec tunorpaduun
394000, r. Boponex, yn. Hukurunckas, 11

E-mail: actbio@mail.ru

Cnano B Habop 14.09.2020. IToxmucano B nedats 22.09.2020.
Jara Beixoma B cBet: 26.09.2020

VYen. neu. 1. 4,6. Tupax 1500 3x3. 3aka3 50

Ilena — cBoOOgHAS.




AKmyanvhaa ouomexmnonozusn

Ne3 (34), 2020
V/IK 58.085

AMMIIAPATYPHOE KYJbTUBUPOBAHHUE KJIETOK IN VITRO PHLOJODICARPUS
SIBIRICUS (STEPH. EX SPRENG.) K. - POL.

M.T. Xanowvi*?, A.I'. Kniowun®, C.B. Tomunoea®*, A.M. Hocoe**
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* Mockosckuii 2ocyoapcmeennbiil yuusepcumem umenu M.B. Jlomonocosa, Mockea, Poccus

[Tpu OwicTpoM Temme pa3BuTHs Haykd W TexHHUKH B XXI| Beke, BakHO 00ECHEUUTh COXPAHHOCTH
OKpY)KaIOIeH MPHPOAHON Cpeibl Uil OyAyIIMX IOKOJEHHHA. B CBS3M C 3THM OCTpO BCTaeT BONPOC 00
OIITHMAJILHOM HCIIOJIb30BAaHUU PACTUTEIBHBIX PECYPCOB — B YCIOBHUSIX aKTUBHOTO IIPHMEHEHHS [IEHHBIX BUIOB
pacTeHuni, 00ecTiednTh COXpaHEHNE UX €CTECTBEHHBIX apeaioB. C 3TOH TOYKM 3peHHS aKTyaJIbHbBI paboTHI 1O
UCCIICZIOBAHUIO KYJbTYp KJIETOK BBICHIMX PACTCHHUI, CHHTE3UPYIOIIMX LIEHHbIE BTOPHYHBIC META0OIUTHI U
BO3MOJKHOCTH HMX aIlllapaTHOTO BbIpamiuBaHus J[aHHAs TEXHOJOTHS MO3BOJSIET IMOJNYYHTh BO30OHOBIISIEMOE
PaCTHTEIBHOE ChIPhE M MMEET PSiJl NMPEHMYIIECTB, OCHOBHBIM U3 KOTOPBIX SIBISIETCS PaJMKAIbHOE CHATHE
npobisiemsl ero aepunuta. Kpome Toro, CTaHOBUTCS BO3MOXKHBIM MOJy4YeHHE OMOMACCHI KYJIBTYpP KIETOK H
TKaHeH PeAKHX M MCYE3AIOIUX BUIOB PACTECHHH, IPH 3TOM, IOJy4aeMOe ChIPhE CTAHIApPTHO, MMOJHOCTHIO
CBOOOJTHO OT BCEX BHJOB HOJUTIOTAHTOB. Bee 3T0 memaer nccnenoBaHus B 00JIaCTH KYJIBTYP KJIETOK BBICIITHX
pacTeHuit KpaiiHe BOCTpeOOBaHHBIMH U aKTyaJbHBIMHU.

Bsnyromnoanuk cubupckwuii (Phlojodicarpus sibiricus (Steph. ex Spreng.) K. — Pol.) — sanemux Cubupu
u TansHero BocToka, enHoe jgekapcTBenHoe pactenne. Kopau Ph. sibiricus ucmons3yror mis mpodumakTuKi
U JICUYCHHUSI CEPICUYHOCOCYAUCTHIX 3a00JeBaHM, HEKOTOPHIX HEBPOJIOTHUSCKUX PACCTPOMCTB, HAPYIICHUIT
bynkumit sxenyaka u nerkux [1]. JleueGHbIe cBoiicTBa Ph. Sibiricus o0yciioBieHsl copepxkanieM (pEeHOIbHBIX
COEIMHEHHH, & UMEHHO MHUPAHO- U THIPOKCUKYMApUHOB. B31yTOIIONHUK CHOMPCKHI MCIOIB30BAIM HPHU
NPON3BOJCTBE IIPENapaToB CIA3MOJUTHYECKOro neicTBus «dumumuna» u  «®DroBepuH», a TaKke
KOMIUIEKCHOTO TIpernapara cep/ieqHo-cocyaucroro aeiictusi «Cadunopy. B HacTosiee BpeMst IpOH3BOICTBO
Ha3BaHHBIX MPENapaToB NPUOCTAHOBJICHO H3-32 OTCYTCTBUS CHIPbS.

B 2019 roay aBropamu ObLIH ITOIYYeHbI KaJIyCHBIE M CYCIEH3MOHHBIE KyIbTyphl Ph. sibiricus [2], kak
NOTEHIMAIbHBIC HCTOYHHKH PEKHX M HOBBIX (DCHOJBHBIX coeanHeHuit. Llenbro HacTosimielr paboTel ObLTO
U3Y4YHUTh BO3MOYKHOCTB 3 ()EKTUBHOTO arnapaTHOro KyJbTHBUPOBAHHS KIIETOK B3y TOILUIOAHHUKA CHOMPCKOTO
Ha OCHOBAaHMHM aHanu3a (U3HOJIOTMYECKUX IIOKa3aTesieil B Tpolecce BBIpallMBaHHS B JIByX THIAX
OMOpeaKTopoB.

B kadecTBe 00bEKTa UCCIICAOBAHUS HCIIOIB30BAIH CYCIICH3NOHHYIO KyJIBTYpY KJICTOK B3Iy TOILIOAHMKA
CHOMPCKOTO, TOJyYSHHYIO U3 KAJUTyCOB JIUCTOBOT'O MPOUCXOXKACHHUS [2].

JIisi BBIpAIMBaHMsI KICTOK HCIOJIB30BAIM JKHIKYIO MUTaTeNnbHYyI0 cpeay Mypacure u Ckyra (MS),
MPUTOTOBJIEHHYIO 110 TiporrcH [3] ¢ mobarnennem unosurona (0,1 /), 3 % caxapo3bl U peryJsITOPOB POCTA —
2,4 — nuxnophenokcuykcycHoit kucnotel (2,4 — J1) (1,0 mr/n) u 6-6ensunamunonypuna (BAIT) (0,5 mr/m)
(Merck, T'epmanms).

KynbTuBHpOBaHKE MPOBOAMIN B OHOPEAKTOPAX C Pa3IMYHBIM THIIOM IIEPEMEIIUBAIOIICTO YCTPOHCTRA:

1) MukpoOuosorudeckuii OHOpeakTop ¢ MEXaHMYECKOW Memankod, odumm oobemom 7,5 m (New
Brunswick, mogens MF-107). [lepemernBaromiee ycTpoiicTBO — THIa «MOpckoit BUHTY (100 06/MuH).

2) Bap0oTaxHbIi COIUIOKOHYCHBIN OHOpeakTop, oOmmM odbemMoM 21 11 (coOcTBeHHasi pa3paboTka
J1abopaTopur OMOJIOTUH KyIbTUBHPYeMbIX KieTok UDP PAH). [TepemernBaromiee ycTpoiicTBo — 6apdorep ¢
OJTHAM OTBEPCTHEM JAMAMETPOM 6 MM.

B o0oux anmaparax HCIIOJIB30BaIN OMHAKOBBINA THI TPYOUYAaTOro a3paTopa ¢ MUKPOOTBEPCTUSIMU JIIS
MEJIKOMCIIEPCHOM MOIa41 BO3/IyXa B MUTATENIbHYIO cpey. CKOpOCTh Mo/1auu Bo3ayxa uist aspanuu — ot 0,17
no 0,251 Ha 1 11 nurarensHO# cpelbl B MUHYTY (IIOCTENICHHO IMOBBILIACTCS W3-3a YMEHBIICHUS 00BbEMa
CyCIIeH3HH Tociie 0TOopa mpob, B cinydae 6apOoTakHOTO OMOpeakTopa — 3TO cyMMa Bo3/ayXa Ha 0apOoTax u
a’parnio BMECTE B3ATEHIE).

JI71st MHOKYJISIIIK B OMOPEaKTOPhI UCTIOIB30BANIN IBYXHECIbHYIO KYJIBTYPY, BBIPAIICHHYIO B KOJIOAX.
HcxonHasi IIIOTHOCTh CyXoi Omomacchl coctabisuia okosio 0,5-1 r./n. KyneTuBHpOBaHHE MPOBOAWIN HPU
temrepatype 26+0,1 °C B TeMHOTe.
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JKn3HEeCrmocoOHOCTh KyNBTYp OINPEAETSUIA C IOMOIIBI0 OKpPAlIMBAaHHUS KJIETOK MPKU3HEHHBIM
kpacuteneMm (denocapparnaom (0,1 %-meni pacrBop) (Merck, I'epmanHus) myTeM MOACYETa KHUBBIX
(HeoKpallleHHBIX) U MEPTBBIX (OKPAIICHHBIX) KYJIbTHBUPYEMbIX €ANHHMIL TI01 MUKPOCKOOM. J[ist onpeieneHus
cyxoii 6nomaccel B 1 11 cpenpl PHUKCUPOBaHHBIH 00beM cycnien3uu (He MeHee 10 M1 B IByX OMOJIOTHYECKHX
HOBTOPHOCTSX) (PMIIBTPOBAIIM MO/ BaKyyMOM uepe3 OyMaxkHbIH (UIBTP C IIOMOIBIO BOpoHKK Broxnepa [4].
buomaccy BricymmBainu B cyumibHOM mikady npu 50 °C B Tedenue 24 4acos.

Ha ocHOBaHMM TOTYy4EHHBIX PE3yJIbTaTOB PACCUUTHIBAIIM MApaMeTPhl POCTa CYCIEH3HOHHBIX KYJIBTYp
KJIETOK, Takue Kak uHAekc pocrta (l), ymempHas ckopocth pocta (), BpeMs ynBoeHHs Ouomacchl (T),
MaKCHMaJbHOE HaKoIUIeHHe cyXoi 6uoMacchl (Mmayx), sxoHOMUUecKuM Kod(pdumment (Y), IpoayKTHBHOCTE
o 6momacce (P).

JI71st pacueToB UCTIONB30BANH Ciieayroniie popmys [4]:

I = Xmax! Xo, i (cyt™) = InXa-InXy)/(t-ty), T (cyr) =1In2 / p.

Y = (Xmax — Xo) / So, P (r/mxcyTt) = (Xi — Xo) / (ti — to),
rae Xmax Xo— MaKCHMaJbHOE M HAYaJbHOE 3HAYCHUS KPUTEPHsI POCTa COOTBETCTBEHHO (Cyxasi Ouomacca,
chIpas OMomacca, KOHLIEHTpalus Ki1eTok); Xz U Xi— 3HaueHUs KpUTepus pocTa (KOHLEHTpPAIMs KIETOK,
cojiep)KaHue ChIpoii / cyxoii GHOMAcChl B JIUTPE Cpelbl) B MOMEHT BpeMeHH t» W ti, COOTBETCTBEHHO
(paccunThiBaeTCS Ui OKCMOHEHIMANBHON (a3bl pocTa); Xma Xo— MaKCHMalbHas M HadalbHas
KOHIICHTpAIlMU CyXoWl Ouomacchel (I/J), COOTBETCTBEHHO; So— HayajbHas KOHIIGHTpaumusi cyOcTpara
(caxapossr) B cpeme (r/m cpenbl); Xor Xi— KOJIMYECTBO CyXOif OGHOMAcchl B Hadaje KyJIbTHBHPOBAHUA U B
MOMEHT BpeMeHH i COOTBETCTBEHHO.

Jnsi cpaBHUTENBHOTO aHaiu3a MpU anmnapaTypHOM BBIPALIMBAHWU OBUIO MPOBENEHO ONpeAeeHue
MUHUMAJIBFHOW TIOTHOCTH, TIPU KOTOPOH KYJbTYpa MOXKET OBITh KyJIbTHBHpPOBaHA. VICXOmHas IJIOTHOCTH
Oromacchl MPU BHIPAIIUBAHUN CYCIICH3HOHHOW KYJBTYpBl KJIETOK BBICHIMX PACTEHHH BIHSIET HA MHOTHE
nokasaresu pocra. [1o3ToMy I Ka)10i KyJIbTYphI BaKHO ONPEAETUTh IPaHULIbI 3HAYCHUH, TP KOTOPHIX B
NEPUOJMYECKOM ABYXHEACIHHOM PEXMME BBIPAIIMBAaHMUs HAONIOAAETCSl YCTOHUMBBIA POCT 0€3 yXyIIIeHUs
POCTOBBIX M OMOCHHTETHUYECKMX XapaKTepHCTUK. [Ipu BhIpamiBaHUM KyJIbTYPHI KIETOK B3IyTOIUIOAHHUKA
CHOMPCKOro B KOJIOAX ObUIO MCIIOJB30BAHO 3HAYEHUE OKOJIO | T/1 cyxoit 6umomacce [2]. IIpu anmapatHoM
BBIPAIIMBAHUH KYJIBTYPbl BO3SMOKHO HEIraTUBHOE BO3JICHCTBUE HA KIIETKH CHCTEM MEPEMEIIMBAHUA U adpallyH,
0COOCHHO IJIsi OMOPEaKTOPOB C MEXaHMYECKWM THUIIOM IepeMENINBaHMsI. DTO BBI3BIBACT HEOOXOIUMOCTH
ONTUMH3ALNN HAYAIGHOU IJIOTHOCTH KYJBTYPBI, YTO OBUIO MPOBENEHO JUIS BBIPAIIMBAHUM TOTY4YEHHON
CyCIeH3MOHHOM KynbTypsl KiteTok Phlojodicarpus sibiricus 8 6uopeakrope MF-107.

Hcnonp3oBanu Ba 3HaueHUs HadalbHOW MIOTHOCTH KieTok — 0,5 u 1 r/im. [pu mmoraoctu 0,5 /i
HaOIIOJIAJIM CHUXKEHHE JKU3HECTIOCOOHOCTH KYJNBTYphI ¢ 65—70 % 10 55 % Ha NpOTSHIKEHUHU TMEPBBIX JIBYX
CYTOK, a 3aTteM pe3koe moHmkeHue a0 10-11 % na 4 cyrtku. [Ipu 3TOM OBUIO paBHOMEpPHOE CHHIKEHHE
IUIOTHOCTH cyxoil Ouomaccel ¢ 0,5-0,55 mo 0,3 1/n. Jlanee KyJabTHBHUPOBaHHME MPH 3TOH IUIOTHOCTH
npekpatiiy. [Ipu 3Hadenun 1 /1 Ha 3 cyTku OBUIO HEOOIBIIOE CHIDKEHHE KHU3HecTIocoOHoCTH ¢ 65—70 % 1o
60-65 %, mpu 3TOM YMEHBIINIACH IFIOTHOCTh CyX0# Onomaccsei ¢ 1,15 1o 1,1 /1. 3aTeM HavanoCh yBEJIUUCHUE
IUIOTHOCTH A0 8,9 r/m Ha 24 CyTKM NIpU COXpaHEeHUH >xu3HecrocoOHocT 60—65 %. Takum oOpazom,
HaYaJbHYIO0 TUIOTHOCTH B paiioHe | T/ MOXKHO CUHMTaTh ONTHMAIBHOM Ui 3TOTO THMa Ouopeakropa. s
CpaBHEHHs, C OTOW JK€ HAYAILHOW IUIOTHOCTBIO OBLIO TPOBEACHO BBIPALIMBAHUE KYIBTYPHI KIETOK
B3JIyTOIUIOIHUKA CHOMPCKOT0 B 6apOOTaXkHOM OHOpeakTope. B 3ToM ciiyuae CHIKEHUS IIIOTHOCTH OMOMACCHI
00HapyXeHO He OBIJIO M KU3HECOCOOHOCTH KIIETOK MOCTOSIHHO COXpaHsuiach Ha ypoBHe 65—70 %.

CrnenyrommM 3TanoM paboT OBLIO, MCCIIEIOBaHHWE POCTOBBIX XaPAKTEPUCTHK KYJIBTYpP KIETOK IPH
BHIPAIIUBAHNN B OMOpeakTopax. M3 Momy4eHHBIX pe3ylbTaToOB CIENyeT, YTO anapaTypHOe BhIpalliBaHUE
KJIETOK B 0apO0Ta’KHOM OHOpeaKTope MPUBOAUT K CTAOMIBHOMY POCTY KYJIBTYPBI C AITUTEIBHOCTHIO Jar-(asbl
OKOJIO 3-X CYTOK M YJIY4IIICHHIO €¢ OCHOBHBIX POCTOBBIX MTOKA3aTeIel OTHOCUTEIBHO KOJIO (MHIEKC POCTa 110
cyxoif 6momacce | = 12,7; makcuMaipbHOE HaKOIIEHWE Cyxoi Omomaccet M = 15,8 r/m Ha 24 cyTtkm
KyJIbTUBHPOBAHUsI, YJAENbHAs CKOPOCTh pocTa mo cyxod Omomacce — 0,18, NpoayKTHBHOCTH 1O CYXOH
ouomacce P = 0,78 r./(mxcyt), sxoHomuueckuii koadounuent Y = 0,49). HanpoTus, Ipu HCIOIb30BaHHH
OMOpeakTopa ¢ MEXaHWYECKHM MEepPEMEITHBAHHEM OTMEYEHO YXYIIICHHE POCTOBBIX MapaMeTpoB (MHIEKC
pocra 1o cyxoi ornomacce — 7,6; yaeiabHast CKOPOCTh pocTa 1o cyxoi ouomacce — 0,13 cyr-1; MakcuManbHOE
HaKOIUICHUE CyXo0ii Onomaccel — 8,9 r/i.).

Ilpuém mamepuanoe cmameit no aopecy: actbio@mail.ru
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CHIDKEHME POCTOBBIX MOKa3aTeIeH MPU WX BBIPAIMBAHUN B OMOPEAKTOPaX ¢ MEXaHHUECKHM THIIOM
nepeMeIBanist ObUTH TMOJYYCHBI paHee MpH paboTe ¢ KyJIbTypaMHu KJIETOK APYTHX BHIOB (IHOCKOpEH
Dioscorea deltoidea Wall., sxensirenst Panax japonicus var repens, credanunn Stephania glabra Roxb [5, 6]).
[Tpu 5TOM ynydIlleHHE POCTOBBIX XapaKTEePHCTHK B 0apOOTaKHOM OMOPEaKTOpPE MPEIOI0KUTEIBHO CBI3aHO
C YJIyUIICHHEM a’palliyl KJIETOK, a yXYALIEHHE POCcTa MPH HCIIOJIH30BAaHUU OMOPEaKTOpa ¢ MEXaHHYECKUM
HepeMenIMBaHieM — C MOBPEXKIAFONIMM JCUCTBUEM Ha KJICTKH MEPEMEIINBAIONINX YCTPOiicTB. TTomydeHHbIe
PEe3yJIbTaThl CBUICTEIBCTBYIOT, YTO MIPH aNNapaTypPHOM KyJIbTHBHPOBAHUH CYCIIEH3MOHHOW KYJIBTYPhI KIIETOK
Ph. sibiricus npeAnoYTHUTENbHON CHCTEMOH 0XKHUAaeMO OKa3alicsi 0apOOTaXXKHbBII OHOPEaKTop.

TakuM 00pa3oM, BIIEpPBBEIE IPOBEINEHO YCIENIHOE BBIpallMBaHHe KIeToK in Vitro Ph. sibiricus B
7a00paTOPHBIX OHOPEaKTOpPax pa3IUYHON KOHCTPYKIMH M ONTHMHU3HPOBAHBI YCIOBHUS allapaTypHOTO
BBIPAIUBAHUS 3TOW KyJIbTYPhI C TIOCTATOYHO BHICOKUMH POCTOBBIMH XapaKTEPUCTHKAMH.

Pabomut évinonnenst npu punancoseoit nodoepicke 2ocyoapcmeennozo 3aoanus Munoopuayku Poccuu
(FSRG-2020-0019).
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