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Jlupamika KJIiTHARUX nonyasuii Rauwolfia serpentina
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Jocnidaceno Qunamixy KnimunHux nONyASyii 6UcoKonPOOYKIMUBHO20 WMAaMmy K-27 R. serpentina — npody-
YeHma nPoMUapPUMMIYHOZ0 AAKAN0IOY QUMANIHY — 30 DISHUX YMOB 6UPO4YEAHHA (nosepxneee, 2nubunne) Ha
cepedosuyax 3 REOOHAKOBYUM BMICIOM CAXAPO3U MA MIHEPARLHUX KOMNOHEHMIE. Bueguanu 3miny wucens-
nocmi knimu 3a sionocrum emicmom JJHK ma nnowero a0epys, a maxoiuc 3aae4CHicmo NUmomux WeUOKOC-
meil noxasnuxie npoOykmusxocmi (haxonuuenns Giomacu ma IHOONIKOGUX ankanoioig) 6id eHecky
Junamixu oxpemux cybnonynayii xnimun. Ilpoananizoearno ocobrusocmi minausocmi cmpykmypu KAimun-
Hux nonynayiii 3a 060MA NOKAHUKAMY 8 PIZHUX YMO8AX supouysanta. Jns ixnb020 onucy euxopucmaro
mepmoduHamiunuii nidxid, AKuil NONAZAE Y BUIHAYEHH] MEMOOOM NAPHOT NiHidHOT pezpecii ocobrugocmei
IMiHU ROMOKIG HAKONUYEHHA Biomacu, mpaxeio ma ankanoidie 3anexcHo 8iQ 8Hecky bionoziunux cun - 0u-
Hamixu cyGnonyaayit knimun 3 piznum sidnocnum emicmom [JHK ma naoweio adepya.

‘Kiionwosi cnosa: kyasmypa mxanun pociun, Rauwolfia serpenting, dunamixa kaimunnyx nonynayii in vitro.

Beryn. To50BHOKO OCOGNMBICTIO MOMYJIALiHA KyNbTH-
BOBaHMX KIiTHH € iXHi BHCOKa NONIMOPHICTH i
MIHJIHBICTh Ha LUTOMOP(QONIOTIHHOMY, LIMTOreHETHY-
HOMY Ta MoJieKynsapHO-6ionorivHoMy piBHAX. KoH-
KPETHi YHHHUKH Ta 0COOIMBOCTI L€l MiHIMBOCTI 10-
cuth pisHoMmanitHi [1]. Tak, y TKaHMHHUX KYJBTYypax
CHIOCTEPIracThcss  BENMKa  TETEPOTEHHICTh 32
mnoignicTio [1, 2], noe’s3aHo0 3 AuQepeHIialico
KJIITHH, 30KpeMa, 3i 3JaTHICTIO 1X O MPOXYKYyBaHHS
GionoriuHo  aKTHBHMX  pEYOBHH.  baratopiuse
JOCHIIKEHHA KyJIbTYpH TKaHWH UiHHOI JIKapChKOi
pocnunu paysosbdii 3MiiHoT (R. serpentina Benth.) —
JDKEpENa BAXIMBUX 711 MEIULIMHHM iHIO/IHOBHX aJiKa-
NOIMiB BHABMJIO HASBHICTH IIHPOKOrO JiarnasoHy
BapilOBaHHsA IUIOUIHOCTI KJITHH i, OTXKeE, iCHYBaHHS
nesHoro HaGopy cyGrmonynsiiit KITTHH 3a Li€I0 O3Ha-
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ko10. CriBBimHOIMIEHHA MDK OKpemMuMH cy6bmomy- |
NAIAMM 3Q1€KHO Bii BIUIMBY 3OBHIIIHIX YHHHHKIB, |
30KpeMa, Bapiauiii YMOB BHPOLIYBAaHHS MOXE 3MiHI- |
Batucs [1].

Meroto npeacrasieHol po6oTu Gy/io BUBUUTH JH- ‘
HAMIKy CTPYKTYpY KIITHHHOI MOMyJIALii TpHBAW |
KYJIETHBOBAHOTO BHCOKOMPOMYKTHBHOTO LUTaMy K27
R. serpentina 3a TIOKa3HMKAMM BIJHOCHOTO BMICTY
JJHK Ta mniomi spaepus, NOB’f3aHMMH 3 Jude-
PEHILIIOBAHHAM Ta GIOCHHTETHYHOI AKTHBHICTO
Bi/IMOBIIHO, & TAKOX 3AJISKHICTh IHTOMHX HIBHIKO %
el MOKa3HUKIB IIPOLYKTHBHOCTI BiJl BHECKY MMHaMIKH
OKpeMHMX CyOHOmMy ALl KITITHH 32 3MIHH yMOB Ky /5T '
BYBaHHS. g

Marepianu i meroqu. O6’ckm 00CHONCEHHY
BHBYaM reHETUYHO CTabiIbHui NpOTATroM Ginbil Hif
15 poxie BupouryBasns (moHan 150 nacaxis) ure
K-27 R serpentina 3a CTaHAApTHHX YMOB KyIbTHEY




JUHAMIKA KIMTUHHUX NONYAALIN RAUWOLFIA SERPENTINA BENTH.

Bapiarm K-27(10C)
Bupowyeanua 3a cmanoapmuux ymos
npomsazom nornad 150 nacacis

na azapusosanomy cepeoosuyi 10C 3a [7]

Bapianm K-27 (Pxc)
Bupowysains & enubunnii kyabmypi
¥ pidxomy cepedosuyi Poc 3a [8]

npomsi2om 0OHO20 nacasxicy

Bapianm K-27(5C)
Bupowysanust na s6ionenomy
azapuzoeanomy cepeoosuyi 5C sa [9]

npomsazom 13 nacacie

Puc. 1. Cxema pocniay i3 3Min ymos Bupoutysanss mtamy K-27 kynstypu Rauwolfia serpentina

BaHHJ Ha arapu3oBaHoMy cepenosui 3 10 % caxapo-
3 — K-27 (10C), neransHo onmcanud B poBorax
(1, 3, 4], a Takox iHIIi BapiaHTH HOT0 BHPOIIYBaHHS,
WO BiAPI3HAIOTECA  cMOcoOOM  KyJibTUBYBaHH4,
BMiCTOM Caxapo3u Ta MaKpo- i MiKpoconei y XHUBU/Ib-
HoMy cepenosuii (aus. [7-9]) (puc. 1). Bapiant 6es-
MocepefiHbOro MnepeHeceHHs TkaHuuM wramy K-27
(10C) B yMOBM MITHOMHHOrO BUPOLILYBAHHS y PiAKOMY
cepenoBuiLi P 3 2,5 % caxaposu — K-27 (Px) — € pe-
KOMEHIOBAHMM T TIPOMHCJIOBOTO BUPOILYBaHHA
[10]. Kinitunu uporo BapiaHTa 3a3HatoTh isionoriyHo-
ro CTpecy BHACHINOK 3MiH Criocoby BHpOLIyBaHHA Ta
BMICTY caxapo3su i conedl y XUBHJIBHOMY CEPEMOBHILI.
Bapiant nosepxHeBoro BupoutyeaHHs wramy K-27 Ha
arapu30BaHOMy cepefoBuili 3 5 % caxaposu — K-27
(5C) - € HaiikoM(OPTHIIIMM ANS IUTaMYy 3a XKHUBUIIb-
HHM CepelOBHINEM (3HIDKEHHS IJ1IKEMI4HOTO CTpecy),
ane B TOM Xe uac HEOCTaTHLO CTIAKUM 1O Mepecalok.
[pomixkHe KybTHBYBaHHS Ha cepenosuili SC cnpuse
30epekeHHIO TIPOXYKTHUBHOCTI NPH NEPEHECCHHI TKa-
HUHY LITaMy 3i CTaHAApPTHHX (J1abOpaTOpHHMX) y Mpo-
MHCJIOBI YMOBH IJIHOHHHOTO BHPOILYBaHHS B PIAKOMY
cepenosuii Px [5].

Bionocnuii emicm JTHK (e6/JHK) ma nnowy adepys
BUBYATH B iHTep(a3HUX KIITHHAX, WO AO3BOJIAE OXO0-
nuTH Ginbiuy yacTuHy nomynsauii [11]. JIng orpumanns
JMHaMIiKH KiIbKICHOTO CKJIay CyOmomyssniii KiiTHH
22 88JTHK Ta miowero saepiis wi MOKa3sHUKH JAOCIIDKY-
BaIM 006K npoTtarom 60 aib nacaxy B sApax iHTep-
basHux wiiTHH MeTofaMH 3abapenenHs 3a Dbosbre-

HOM Ta iMIperHauii cpibioM BiATNOBIAHO, IK ONHCAHO
panime [12-14]. Jlna neHcuTOMETpil 3aCTOCOBAHO
ONTHYHY CHCTEMY, $Ka CKJIQfacTbCcd i3 3€JIEHOro
ceitnodinerpa Mikpockona NU-2E («Carl Zeissy,
Agcrpis), uepBoHOro cBiTnoMiNbTpa LMppPOBOT KamepH
CCD Sac-410 PA, sineonpaiieepa Asus V 3000.
ILlinpHICTH 3aCBITKY B MiKCENAX BUMIiPIOBAIU Ha UHG-
poBux dotorpadisx BixHocHO 3abapeneHol 3a Oboib-
reHom aHadasu 3a JOOMOroto nporpamu Scion Image.
[Tnomy apepus BusHavanu 3 ¢ororpadii, BUKOPUCTO-
Byro4H nporpamy Photopaint [13].

Busnavenns npodyxmuenocmi. BinnosigHo 10
[15], Giostorivdi MOTOKY B HAILOMY BUNAAKy ABIAIOTH
co6010 NHHAMIKY MUTOMOI LUBHAKOCTi HAaKOMMUEHHS
cyxoi Giomacu, Tpaxeiq Ta iHAONHOBHX alKaNoijiB.
KpuBi guHaMiky MUTOMOT IIBUAKOCTI HAKOMMYEHHS
cyxoi Giomac Ta iHAONIHOBHX ajlKanoiais Oynysanu
Ha OCHOBI 3HAXOMXKEHHs CEepPellHbOi BEIMYMHH CYXOl
Giomacu Ta BMICTy ankaioifis 3a [6] y 3—5 npobax Ha
KOXHY 1Ty KOOy Hacaxky KOXHOTO BapiaHTa KyJIbTH-
BYBaHHI, YHCENBHOrO AU(EPESHLIIOBAHHA 32 METOIOM
KIHLIEBUX Pi3HHMLL Ta JAi/IEHHS OTPHMAHMX 3HA4EHb Ha
3HaueHHA Macu B fgaHidi touwi [13, 16]. Iuromy
IIBHAKICTh HAKOTMHYEHHA TPaxeill OTPUMYBANH, IPYyH-
TYIO4KCh Ha 10060BOMY aHanizi 5000 kiTHH Ha yo-
TUpHOX 3a0apB/IEHHX alETOOPCEIHOM THMYACOBMX
npenaparax, K onucaHo B po6ori [13].

Mamemamuuna 0b6pobka. 3a Bu3HaueHHaM [15] ta
Ha OCHOBi aHaJlizy paHille OTPUMAHWX EKCHEpHMEH-
TanpHUX nanux [13], Gionoriuxi cuiy ABASIOTH c06010
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Tabruya 1

Posmip ma vacmka 6 3azanouit nonynayil KNimur OKpemux kaacie
3a gionocnum emicmom JJHK y adpi knimun pisnux eapianmis
kynomusyeanns wmamy K-27 R. serpentina

BigsocHu#A YacTka
smict JHK
B aapi, C K-27 (10C) K-27 (5C) K-27 (Px)
Hepwa cybnonynsyis
<1 0,0016 0,0159 0,0007
1-2,99 0,4575 0,6005 0,2349
Upyza cybnonynayia
3-4,99 0,4320 0,3063 0,5090
5-6,99 0,0905 0,0632 0,1990
7-8,99 0,0127 0,0122 0,0407
9-10,99 0,0050 0,0017 0,0112
>11 0,0005 0,0002 0,0042

I1 pum iTxa XKuprum mpudToM BHALIEHO MOpdoOMETPHIHI Kila-
cn, 3rpynoBadi B cyGnomyanii.

JMHAMIKY 4acTKK KJITHH OKpeMHX cy6momymauid 3a
snadendsM BBJIHK ta mourero saepud (OTpHMaHHMX
BHACMZIOK IpyNyBaHHs MOp(OMETPHYHMX KJIacis 3a
KOHOIO 03HAKOIO Ha MiACTaBi HASBHOCTI KOeiLlieHTiB
KOpENALi 3 IMHAMIKOKO KOXHOTO 3 TAKMX NMOKA3HUKIB
POLYKTHBHOCTI, K MUTOMA HIBUAKICTh HAKOMMYEHHS
cyxoi 6iomacu, iH101IHOBHX AKANOi/IiB, a TAKOX Tpa-
xein) (tabn. 1, 2, puc. 2). Jlns Bu3sHaYeHHs PEHOMEHO-
NOFiYHMX KOe(QIUiEHTIB JOCHIDKYBaM HAABHICTH
niHilHOT 3anexHOCTI Ta KoedilieHTH KOpemsuil Mix
JMHAMIKOIO CyOMOMyJAL{ii Ta MATOMOIO IBHAKICTIO
KOHKPETHOI'O TIOKa3HHKa [POXYKTHBHOCTI, AKi 3HaX0-
JTH METOJIOM TIapHOI JTiHIHHOI perpecii 3rigHo 3 [13].
3ayBaKMMO, IO Y 3B’ 43Ky 3 4aCOBOIO IeTePOreHHICTIO
JOMHAMIKM TIOKA3HMKIB MPOXYKTHBHOCTI (ABi 4acoBi
ckaanosi) y papiantis K-27 (10C) Ta K-27 (Px) nonryk
KOpensuifHuX 3ane>ch00Tei«'1"npOBozmnu U1 KOXKHOI
cK1a0Boi OkpeMo, ;s Bapianta K-27 (5C) nunamika
NHTOMHX LIBMAKOCTEH YCiX NMOKa3HHKIB MPOXYKTHB-
HOCTi NPOTArOM Iacaky BKIAJAETBCA B OQHY YacoBY
cknagosy. [oganeuy 06po6Ky NPOBOJMIIH i3 3aCTOCY-
BaHHAM METOAIB TEPMOIMHAMIYHOTO MifXOAY, K OIH-
caxo B pobori [13].

Pe3yanaTu i ob6ropopenns. 3a CTaHuapTHHx
YMOB KymbTHByBaHHs mtam K-27 na 30-ty 106y Haxo-
nuuyBaB 30 r/nm cyxoi Oiomacwh. KoHueHTpatiis
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Tabnuya 2

Posmip ma wacmxka 6 3a2anvHitt nonyaayii Krimun okpeMux kaacie
20 nioweio A0epys y A0pi kKaimuH piznux sapianmie
kynvmugysannus wmamy K-27 R. serpentina

YacTka

K-27(10C)

Mnoma u}.lzepux,
MEM K-27(10C)

K-27(10C)

Hlepwa cybnonynayin ITepwa cybnonyaayis

<0,99 - 0,0027 0,0005
1-1,99 - 0,0632 0,0084
2-2,99 - 0,1937 0,0479
3-3,99 0,017 0,2205 0,0953
4-4,99 0,029 0,1710 0,1253
Apyza cybnonyrayia
5-5,99 0,060 0,1280 0,1340
6-6,99 0,087 0,0771 0,1156
7-7,99 0,097 0,0532 0,0921
8-8,99 0,102 0,0310 0,0695
9-9,99 0,094 0,0232 0,0551
10-10,99 0,096 0,0366 0,2563

Hpyza cybnonyaayis

11-11,99 0,077 - -
12-12,99 0,058 - -
13-13,99 0,047 - -
14-14,99 0,040 - -
15-15,99 0,038 - -
16-16,99 0,023 - -

Tpemsa cybnonyasyia
17-17,99 0,019 - -
18-18,99 0,017 - -

I pumiTka. Xupuum uipudrom BuaiNeHo MopdoMeTpuyHi kna-
CH, 3rpyNoBaHi B cy6monmysuii.

iHposiHOBUX ankanoifis craHoBwia Ha 20-Ty A00y
pocty — 150, na 30-ty — 200, a na 49-ty — 250 mr/n. Ha
BigMiHy Big Heoro BapianT K-27 (5C) maB equnmii nix
Ha 60-ty 106y pocTty, a came — 45 r/n cyxoi 6iomacu Ta
400 mr/n inponinoBux ankanoinie. [Ipu nepeHecenni
mramy K-27 B ymMOBM TTHOMHHOTO BUPONIYBaHHS Ha
cepenoBuwi P sapiant K-27 (Px) Bxe Ha 17-ty 106y
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Puc. 2. JuHamika nuTOMOY IBHAKOCTI HAKONMUYEHHS IHAOJHHOBHX
anxanoigis (1/D.)(dD /df) (I —nepwa cxnanosa; 2 — Apyra cxiano-
Ba); 3 — quHamika wactku knitun 3 BBJAHK 1-2,99C B aapi npors-
roM nacaxy BapiaHTa KynsTuByBaHHsa K-27 (10C) R. serpentina 3a
CTaHIapTHHUX YMOB BUpouyBaHHs Ha 10C (g); 3anexHicTs mepmoi
cknanosoi (1/D YdD Jdt) Bin yactkn knitun 3 88JJHK 1-2,99C (6);
3anexHicTs apyroi cknagosoi (1/D)(dD /dt) Bin dacTku ity 3
8BJIHK 1-2,99C (¢). Ha rpadikax 6 Ta 6 NOZaHO piBHAHHSA NPAMHUX,
OpPOBENEHHX METOOM HaMEHWIHX KBaJpaTiB Ta KBajpaTu
BiamoBiaHux koediuieHTis kopenduii. 3HaueHHd KpuUTepianbHOI
CTAaTHCTHKM i BenuuMH R’, HaBelAeHMX Ha rpadixax 6 (F,,, =
=8,52) 1a 6 (F,,, = 16,66), NepeBUILYFOTh 3HAUCHHS BEPXHBOT 5 Yori
Mexi F-posnoainy ans N =15 (F ,=4,67) rTamna N =35 (F,,, =
=4,17), mo o3Ha4ac HAABHICTD NiHifiHOT 3a1€KHOCTI

XapaKTepH3yBaBCs MaKCHMyMOM HAKOTIMYEHHS CYXOi
Giomacu — 12 r/n, nepumit nik ankanoigis — 55 mr/n
criocTepiraiy Takox Ha 17-ty no6y pocty. Makcumym
e 3a LM TOoKa3HUKoM (65 mr/n) BiqmideHo Ha 30-Ty
noBy pocry.

Cepenniii  iHgekc Tpaxein y JOCHIHKEHHX
BapiaHTIiB CHIbHO KonuBaBes: By 2,5 % y K-27 (10C) i
3,2 %y K-27 (5C) no 8,4 % y K-27 (Px). Takum uu-
HOM, OCTaHHBOMY BapiaHTy NpUTaMaHHUI HaWBHLIME
PiBEHb HAKONUWYEHHS TPaxeil.

ITig cTpyxTypoto nomynsuii 6y ieMo posyMiTH Haj-
afTi KinbKiCHUH cxiaf cyOnomyJisiiil KITITHH 3 IEBHAM
sHayeHHam BBJJHK abo mnomi snepus; auHamiky
KiIbKOCTi KJTITHH 3 IEBHUMH O3HAKAMH Jiajli HA3UBaTH-
MEMO CKOpOUYCHO AMHamikolo cybmomynsiii. BHecok
koxHoi cybnomynsuii 3a BBIHK (f = 3) uu 3a nnowero
anepus (j = 6) y moTik HaKoTMUeHHs GiomacH, ajika-
NOINB Ta TPaxein B 3aranbHOMY BUTNA/I BiAOHUBAE CHc-
TeMa EHOMEHONOTIUHIX DiRHANL]

L)) =Ry Ak X ()4 Ry Ay kyy X )+
+Rgd‘.Agdr kgd[Xd( )
I,()=R, 4, k, X ()N+R, A, Kk, , X, ()+
+Ra',d‘,Aa',dc kd,chdt AR
L, ()=RygAy ko X (D Ryy Aya kyy X4 )+
+Rdtd,Ad‘d, kdcch d, (J ),

ne I, — morik Giomacw; 1 4" noTik Tpaxein; / 4 HOTIK
aJIKaJIoi/liB; KOHKPETHE 3HaYeHHS Ta 3HaK KoedilieHTa
xopenauii (R,,, nem=g,d, d;n=g,d,d) csiguatb
IIpO BHECOK KOHKPETHOT JMHaMiKH cyOnomnmyJsuii (tep-
MomHamiuHoi cun) X (), X, (/) wm X, (j) 3a e/IHK
( = 3) ta mwowero agepus (j = 6) y Bianosiguuii
Giomoriunmii notik; 4,, (nem=g,d,d;n=g,d,d,) -
koediuieHTH apanrauii; k, (nem=g,d,d;n=g,d,
d.) - xoediuieHT po3MipHocri [15, 17], koHKpeTHi unc-
NOBi 3HaY€HHs IS KOXHOI 3 MOCHIIKEHHX CHCTEM
peacTasieHo B Tabi. 3 Ta Ha pHc. 3.
Xapaxmepucmuka cmpykmypu cybnonyasyii 3a
gionocnum emicmom JJHK. 3uavenns ssJJHK B sagpax
KJIiTHH KOJHBAIKCSA B IIMPOKUX Mekax Bif MeHwe 1C
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Tabauys 3
Peromenonoeivni xoeiyienmu L, (L,,= R+ A,,) ma ixui MHOXCHUKY (xoegpiyicnmu xopensyii R,,, i adanmayii A, ma xoediyicnmu
posmiprocmi k,,, 018 KodCHOZ0 3 nomokie: cyxol Giomacu (m = g), indoninosux ankanoidie (m = d), mpaxetd (m = d )) 0na koukpemHoi

cunu (Qunamixu cybronynayii) 3 eidnocnum emicmom JHK ma nnowero adepya pisnux eapianmie supowyeannus wmamy K-27
R. serpentina

v e i [ T T T o T o e [ o
K-27 (10C)
cxnffn[zia Bionocuuii emicm JJHK, C
3-6,9 3-6,9 1-2,9 3-6,9 3-6,9 1-2,9 3-6,9 3-6,9 1-2,9
m=g 0,58 0,65 -0,67 1 1 1 0,58 0,65 -0,67 1
m=d, 0,65 0,54 -0,56 2 3,52 2 1,30 1,90 -1,12 107!
m=d, 0,67 -0,56 0,63 2,5 2,5 10,3 -1,68 -1,4 6,49 1072
Tnowa adepys, mxm’
>17 >17 12-16,9 >17 >17 12-16,9 >17 >17 12-16,9
m=g 0,66 -0,67 0,48 1 1 1 0,66 -0,67 0,48 1
m=d, 0,67 0,68 0,79 2 3,52 2 1,34 2,39 1,58 107!
m=d, -0,48 -0,79 0,78 2,5 2,5 10,3 -1,2 -1,98 8,03 107
cxﬁ?;lx:;a Bionocnuii emicm JHK, C
- 1-2,9 '3-6,9 1-2,9 1-2,9 3-6,9 1-2,9 1-2,9 3-6,9 1-2,9
m=g 0,49 —0,82 0,65 1 1 1 0,49 -0,82 0,65 1
m = d, -0,82 0,71 -0,54 2 3,52 2 -2,52 2,50 —-1,08 107!
m=d, 0,65 .—0,54 0,57 1 1 4,1 —0,65 -0,54 2,34 1073
Irowa adepys, mm’
<10,9 <10,9 12-16,9 <10,9 <10,9 12-16,9 <10,9 <10,9 12-16,9
m=g 087  -055  —0,92 1 1 1 087 0,55 092 1
m =d, -0,55 0,99 -0,93 2 3,52 2 ~1,10 3,48 -1,86 107
m=d, -0,92 0,93 0,77 1 1 4,1 -0,92 0,93 3,13 1073
K-27 (Px) Bionocnuit emicm [JHK, C
Mepwa
CKJIaa0Ba
1-2,9 3-8,9 3-8,9 1-2,9 3-8,9 3-8,9 1-2,9 3-8,9 3-8,9
m=g 0,67 -0,79 -0,70 - 1 1 1 0,67 -0,79 -0,70 1
m = d, -0,79 0,76 ~0,68 3 5,28 3 -2,37 4,01 -2,04 107!
m=d, -0,70  —0,68 0,67 0,75 0,75 3,1 0,53  -0,51 2,08 107
Inowa adepys, mxm’
>g >8 >8 >8 >8 >8  >8 >8 >8
m=g 0,60 -0,55 -0,60 1 1 i 0,60 -0,55 -0,60 1
m=d -0,55 0,76 0,75 3 528 3 -1,65 4,01 2,25 107!
m=d, ~0,60 ~0,75 0,59 0,75 075 3,1 0,45 -0,56 1.83 107
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3axinuenns mabn. 3

A ] Aua, i Ama, , Ling

Ls, |

JHEEIN Rog R, R, L, Koun
K-27 (Pxc) ,
Apyra Bionocnuii emicm JJHK, C
CKiraaoBa
3-8,9 3-8,9 1-2,9 3-8,9 3-89 1-2,9 3-8,9 3-8,9 1-2,9
m=g 0,58 ~0,51 -0,53 1 1 1 0,58 -0,51 -0,53 -
m=d, 0,51 0,46 ~0,49 3 5,28 3 -1,53 243 ~1,47 107!
-3
m=d, -0,53 —0,49 0,61 0,25 0,25 1,03 -0,13 -0,12 0,63 10
ITnowa adepys, MM’
2-4,9 >8 >8 2-4,9 >8 >8 2-4,9 >8 >8
m=g 0,56 0,59 0,62 1 1 1 0,56 -0,59 -0,62 1
m =d, -0,59 0,64 -0,75 3 5,28 3 1,77 3,38 2,25 107!
m =d, -0,62 -0,75 0,60 0,25 0,25 1,03 -0,13 -0.12 0,63 107
K-27(5C) Bionocuuti emicm JHK, C
1-2,9 1-2,9 3-6,9 1-2,9 1-2,9 3-6.9 1-2,9 1-2,9 36,9
m=g 0,83 0,77 0,65 1 1 1 083 077 ~0,65 1
m =d, 0,77 0,75 -0,58 1 1,76 1 077 1,33 -0,58 107
107
m=d, -0,65 0,58 0,64 0,6 0,6 2,21 -0,39 0,35 1.41
rowa sdepys, mxm’
<4 <4 >5 <4 <4 >5 <4 <4 >5
m=g 0,61 084 064 1 1 1 0,61 0,84 0,64 1
m=d, -0,84 0,88 -0,82 1 1,76 1 -0,84 1,56 0,82 10
m=d, -0,64 082 0,72 0,6 0,6 2,21 -0,38 0,49 1,59 107

Jo noHan 11 C. 3 HaliBUIIOO YaCTOTOIO 3ycCTpiYaIUcs
KIHTHHY i3 3HavyeHHaMH, Ommsekumu go 2C Ta 4C
(tabn. 1). B ycix BapiaHTax BHSENEHO /B cy6momy-
ML 3 HEBENMKUM - HOMiHyBaHHAM KiiTuH 3 3-6,9C
(dactka 0,53) y K-27 (10C) ‘Ta TiepeBakaHHAM OJIHie 3
cy6ronyasii'y K-27(5C) = 1-2;9C (uactxa 0,60) Ta B
K-27 (Px)—3-8,9C (uactka 0,75).

3 nammx Tabn. 3 BUAHO, L0 AHHAaMiKa cy6momy-
nswii 3 BBJ{HK 1,0-2,9C po6uTL NO3UTHBHUI BHECOK y
niepily CKj1afoBy MOTOKY Giomacu y Bapiantax K-27
(5C) Ta K27 (Px), Ta HeraTHBHMI — y BHXiIHOTO IITa-
my K-27 (10C) 3a craHgapTHHX yMOB BHpPOLIyBaHHA.
Brecox puuamiku cyGromynsuii 3-8,9C B ycix

BapiaHTIB MPOTHIEXHMH Takii 3 BMictoM JIHK 61un3e-
ko 2C. Lle moxxe 6yTH 1OB’43aHO 3 iXHIM OAHOYACHUM
TIO3UTHBHHM BHECKOM Y THHAMIKY MOTOKY HAKOTIHYEH-
Hst aJTKaJOiiB.

Ins apyroi cxiiaqoBoi NOTOKy GioMacH y BapiaHTi
K-27 (10C) auunamixka o6ox cyGmomynsuiii KNiTHH
MOPiBHAHO 3 NEPLIOIO CKIAA0BOIO 3MIHIOE 3HaK BHECKY
Ha npoTwiexHuit. Y Bapianta K-27 (Px) Ha napyri#
CKIANOBilf MOTOKY OiomMacH BHECOX JHHAMiKH He
3MiHIOE 3HaKa NUILe YaCTHHHM CyOMomymsLii KIiTHH i3
smicrom JTHK 3-8,9C; nunamix apyroi yacTHHM L€l XK
cybnomyanii Ta cybmomynauii 1-2,9C 3MiHIOe 3Hak
BHECKY Ha MPOTUISHKHHIA. ' ’
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Puc. 3. Jlunamika nuToMOT IIBUAKOCT 3MiHH AeAKHX XapaKTEPHCTHK IIPOTATOM Macaxy B KyAbTYpi TkaHuH paysonbdil 3miinoi 3a pisHnx

ymoB pupoutyBanus: 4 — sapiaut K-27 (10C); 5 - sapiant K-27 (Px); B

- papiaut K-27 (5C): a, 2, ¢ ~ nakonuueHHa cyxoi Giomacu

((Vm)dm/ds - notix 1) (I - norix I, susnayennit 3 excriepumenty; 2 — (1,(3) +/ (6))/2); 6, 0, %ic — nakonuuenns Tpaxein ((1/m)dD /de10 -
notik /,) (/ — motik /,, Bmﬂaqeﬂmfx 3 excnepamenty; 2 ~ (/,(3) + I, (6))/2) 6, €, 3 — HAKONHMYEHHA iHAONIHOBMX aNKaIoiAis
((1/m)dD /dr10’ - notix ], ) (/ ~morik ], , BusHaTCHMIT 3 excnepnmen'ry, 2~ (I (3)+1,  (6))/2). Bei nani sraamkeso noniHoMamu 3-ro cTy-
neus 414 NOTOKIB, orpxmaxmx 3 excnepuMenTy: GioxiMiuHoro Ta LMTONOTIYHOr0 BHBYeHHA (KPUBA /) T HA OCHOBI BPaXyBaHHA BHECKIB
ycix cy6nomynsuiit knitus 3a sianocHnm smicrom JTHK ta momeio axepus (kpusa 2)

ITopiBHAHHS BHECKIB JMHAMIKH JOCHTIDKEHHX CyO-
nonyJslil y MoTik ankaioifis Ha nepiiii Ta Apyrii
CKJIAJIOBiM MOKAa3ye, IO B APYroMy BUIIAAKY Y BapiaHTa
K-27 (10C) punamika cyGmomymsauii KIiTHH, WO
mictare 1-2,9C JIHK 4acTKOBO nepeopicHTOBYETCS
Ha MO3UTHMBHHMI BHECOK, TOII fAK JHHaMika cybnormy-
nanii KHTHH 3-6,9C 3anuiHae 3HaK CBOTO BHECKY Hera-
TuBHEM., Y K-27. (Px) . Ha -ApyromMy 4acoBoMy
NPOMDKKY CIOCTEPirajin NPOTHICKHUH NEpHIOMY BHE-

COK AMHaMiku cyOnomysauii kritha:1-2,9 C, a cy6no-

nyaauis 3-8,9C nogingerscd Ha OBi HACTHHH, OZHA 3
AKMX 3MIiHIOE 3HAK BHECKY ii AHHAMIKH Ha MPOTHIIEK-
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HHUI NpH MepexoAi Bijl Nepiuoi CKIafaoBoi A0 ApYyrol y
MOTIK HAKOMHYEHHA aJIKaJIOiMiB.

Ha nepuuiit ckianoBiif AMHaMikk NOTOKY Tpaxein y
papianTi K-27 (10C) BiaMiuyeHO MO3UTHBHHI BHECOK
aunamike cyoromynsauii krituH 3 BBJJHK 3-6,9C 1a
HeratusHui — 1-2,9C. V¥ K-27 (5C) 3Haku BHecKiB Oy-
n¥ npotunexHi snactupuM Bapianty K-27 (10C), a B
K-27 (Px) neraTMBHUWii BHECOK NpPUTAMAHHWH AH-
Hamiui-- cybmomymauii  1-2,9C (y 4omy - #oro
piaminnicts Big K-27 (5C)), a Takox AvHaMiLli nepiioi
vacteHu cybnomynsauii 3-8,9C; nunamika apyroi yac-
TuHU cyGnomynauii 3—-8,9C pobuna no3uTHBHHIA BHe-
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cok y notik tpaxein. IIpu nepexoni o apyroi cknago-
BOi 3HAKH BHECKIB Y MOTiK. Tpaxein y Bapianrta K-27
(Px) He 3MiHOBasMCA.

Xapaxmepucmuxa cmpykmypu cybnonyisyiii 3a
noxasHuxom naowi s0epys. KoxeeH BapiaHT KyJn5THBY-
BAHHS XapaKTEPU3YEThCA IMHPOKHAM pO3MAXOM 3Ha-
YeHb LILOTO MMOKa3HHKa Ta crienydiaHuM HabopoM cy6-
nomyJisAuii, BTiM, Y BCiX BapiaHTiB 30epiracTscs momain
3arajibHOl KIITMHHOI momynalil Ha cybnomynsiii 3
MEHIIMMH i GiMbIIMMM 3HAYEHHAMM IUIOLIi SAepUA
(Tabn. 2). 3Haku iXHiX BHECKIB Y 0i0JI0riYHi MOTOKH MO~
Ka3HMKIB IIPOAYKTHBHOCTI HaBeAECHO B Tab. 3.

V wrrami K-27 3a cTaHAapTHHX YMOB BUPOLIYBaHHS
(K-27 (10C)) nominye cybnomynsuis 3 ruiowiero saep-
us menme 10,9 mxm® (dactka 0,56), y papianta K-27
(5C) — menme 4 Mxm® (uactka 0,48), a y K-27 (Px) —
noxa/ 8 mxm” (vactka 0,39). 3MiHa peBaOOUUX Cy6-
TOMY AL, MONUIHBO, XapaKTepu3ye 0COOIMBOCTI AU~
epeHmialii y 38’ 43Ky 3 IPHCTOCYBAHHSAM 10 KOHKPET-
HHX YMOB KYJIbTUBYBaHHS.

V Bapianta K-27 (10C) nunamika cyGnomynsuii 3
miomero aaepud 12-16,9 mMxm® Ta (YacTKoBO) MOHan
17 Mkm® poGHTH MO3HTHBHUI BHECOK Y IMHAMIKY Mep-
woi ckiafoBoi noToxy OiomacH. Brecok auHamiku
cybronyauii 3 miomero saepus 12-16,9 mkwm® y
BIMOBiHY CKJIA/IOBY MOTOKY AIKAIOIAIB TAKOXK € MO-
SUTHBHUM, 2 TMHaMiKkK cy6ronyawii nonaa 17 mkm” —
HeratuBHUM. ¥ BapianTa K-27 (5C) nunamika KIiTHH-
Hoi nonynauii (06ox cybmnomynauii) pobuTs no3uTus-
HUH BHECOK Y TIOTiK HaKOTH4eHHS 6ioMacH, TOAi K Y
TOTiK HAKOMTHYEHHS aJIKAJIOI[IB BHECOK JMHAMIKH Yyac-
THHH CyBNOMy LT 3 IUIOMIEIO AASPIA MEHIIE 4 MKM’ €
HETaTHBHHM.

s K-27 (Px) aunamika ofHiel yacTiHm cy6nomy-
NAUiT 3 AAEpUAMHM TUTOLIEIO MoHax 8 MKM® Ha mepuiii
CK1a70Bilf 060X MOTOKiB Aa€ MO3UTHBHUI BHECOK, a
iHII0i — HeraTHBHUH. ['eTeporeHHicTh BHECKIB 3a 3Ha-
KAMH CIOCTepiracThcs i Ha JPYrill  CKIajoBiii
BiZNoBiAHMX NOTOKIB. 30kpeMa, y K-27 (10C) yactiHa
cybnomynauii 3 nowero aaepud Menme 10,9 Mxm® po-
OWTH MO3UTHBHMI BHECOK Y JHHAMIKy IpYroi CKiaxo-
BOi moToky GiomacH, nuHamika ii iHIOI YacTHHM Ta
cy6monyssmii KniTHH 3 aaepiamu 12—16,9 Mxm® 3a He-
raTMBHOTO BHECKY -B MOTIiK GioMacH fjae MO3HTHBHHUM
BHECOK Yy AMHAMIKy APYroi CKJaJoBoi MOTOKY anka-
noiniB. Y Bapianti K-27 (Px) Takox BiamiueHO

«cnewianizauio» cybnomynauiii B Mexax neBHOro rno-
toky. JluHamika cyGmomynauii 3 muomero saepus
2-4,9 MKM® pOGHTH TIO3UTHBHUI BHECOK y AHHAMIKy
ApYroi CKJIaJoRO1 NOTOKY GioMacH 3a OIHOYaCHOrO He-
TaTMBHOTO BHECKY B MOTIK AJIKANOINIB; J1HAMiKa cy6-
TIONYJIALT 3 IUIOLIEHO sAnepus noHaa 8§ MkM’ Jae Hera-
THBHHH BHECOK Yy NOTiK Hakomu4eHHs Giomacu; au-
HaMmika OfHi€l yacTMHM i€l X  cyOmomynamii Ta
cybnomyauii 3 miowero aaepus 2-4,9 MkM® pobuts
HEraTMBHMH BHECOK Y MOTIiK ayikanoiis. MoxJIMBo, ca-
Me Ta YacTHHA CYOTIOMy LT 3 IUTOMEro SAepLs MOHaA
8 MKM’, IO JJa€ HeraTHBHUi BHECOK Y MOTOKH HAKOTIH-
yeHHs 6ioMacH Ta iHAOTIHOBUX aJIKANOILIB, MOB’A3aHa
3 NIO3UTUBHUM BHECKOM Y MOTIiK Tpaxein (tabn. 3). ¥V
Bapianta K-27 (5C) nosuTuBHME BHECOK Y
6iosoriyHui OTIK Tpaxei Aac AMHAMIKA JIHILE YaCTH-
HH CyGnomynauii 3 niouweo aaepus MeHue 4 Mkm’
(tabn. 3),a y K-27 (10C) Ha nepmiii ckiiafosiii no3u-
THBHMH BHECOK Masla JMHaMika 060X cybnomynauii, a
Ha Jpyrii — AMHaMiKa YacTHHH cyOnomynauii 3 nmio-
IIEF0 AfepId, MeHmow 3a 10,9 mxm’ (Tabn. 3).

BusiBunocs, 1o, KpiM 3MiH y po3nozijii BHECKiB -
HaMiku cyOmomynsuiii KiiTHH, MmO BinOMBAIOTH
Bapiauii CTPyKTYpu cyOnomymsauiii y KoXHOMY 3
HOOCHIDKEHUX TOTOKIB, CHOCTepiraloThcs 3MiHH KO-
ediuieHTa amanTauii MEBHOro0 MOTOKY BIAHOCHO /-
HaMiK{ KUTBKICHOTO ckiafy cybnonmynsuiii 3a 3miHu
YMOB KYJIbTUBYBaHHS.

Pesynprari MOPIBHSHHSA KPUBHMX BifNOBIIHUX TO-
TOKIB, BHPaxyBaHHX 3 JTIHIHHUX PiBHAHb, 3 OTPUMAHH-
MH B €KCHIEPMMEHTI, JO3BOJIHII BUABHUTH OCODIMBOCTI
3aIEKHOCTEHl  KOXHOTO  FMOTOKY BiJ  JMHAMIKH
KUTBKICHOTO CKJIQXy CyOmOmyNaLiii KNiTHH 32 pi3HUX
YMOB KyJIFTHBYBaHHS, NMpPEICTaBIEHUX Y BUIMAAI KO-
ediuienris ananTauii 4, (tabs. 3); ocraTouHi pe3ynb-
TaTd, PO3paxoBaHi 3 CHUCTEMH ()EHOMEHONIOTTYHHX
piBHSHB, HaBE/ICHO Ha puc. 3. '

V pasi motoky 6iomMacH 3a BIICYTHOCTI 3MiH y Mak-
CHUMATBHHUX 3HAYEHHAX TMOTOKY, BHpaxyBaHHX 3
PIBHSHB Ta OTPUMAHHUX B €KCIIEpUMEHTI (pHC. 3, a, 2,€),
BapTO 3ayBKHTH, IO KoedillieHT ajanTalii BIacTH-
BOCTI HAKOMMYEHHs 610MacH € CTaNUM 3a 3MiHH MaKCH-
MaJIBHHX 3Ha4eHb TTOTOKY JUTS Pi3HUX YMOB KyJIbTUBY-
BanHs (puc. 3, a, 2, ¢; Tabn. 3). KoediuieHt ananrauii
BJIACTMBOCTI HAKOMHYEHHS IHIOMIHOBMX aJKalOifliB
(4,,) y Bapianta K-27 (10C) B 2,5 pa3y BuLME 115 nep-

mn.
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iof cknagosoi, y K-27 (Px) Bi# € HIK4HM B 1,3 pasy
AJs mepuioi Ta B 4 pasu — 11 APYTol CKIaioBOi, a B
K-27 (5C) ueit koediuient € Hk4uM B 1,7 pasy 3a
BiJICYTHOCTi 3MiH MAKCHMAJIBHUX 3Ha4Y€Hb MOTOKY [UIA
pi3HAX YMOB KyJsTHBYBaHHA (pHC. 3, 6, e, 3; Tabn. 3).
SIKIO MaKCHMAJIbHE 3HAYEHHS TOTOKY ANKAIOINIB — [e
HeaMiHHa BenuuuHa (pHc. 3, 6, e, 3), TO 3MCHINEHHA
BHECKY BiAMOBIZHMX CHJ Y BiflIOBillb Ha 3MiHy YMOB
BHPOLIYBaHHs NPU3BOJHTH 0 3pOCTaHHs KoedilticHTa
ajianTaiii OKpeMHX CHJI X0 JaHOTrO NMOTOKY i HaBMAaKH.
IHo crocyerses IOTOKY HAKOIMYEHHS TPaX€eill, TO KO-
ediuieHT aganTanii BIACTUBOCTI IXHHOTO HAKONHYEHHS
BABiul 36inbmyeThCs Aas Bapianta K-27 (10C) i
srpuui — ans K-27 (Px) (puc. 3, 6, 0, oc; Tabn. 3).

BucroBkH. 3a CTaHAAPTHUX YMOB NOBEPXHEBOTO
KYJIETUBYBaHHs BUCOKONMpPOMYKTHBHOro mramy K-27
R. serpentina (na cepenoumi 10C) yacTku nBox cy6-
HOMYJALIN KITHH 3 pisHAM BixHocHMM BMicToM JTHK
(10 3C Ta 3-6,9C) maibxe piBHi. B yMoBax nosepxue-
BOT KyNIbTypH Ha 306iiHeHOMY cepeioBumi SC aomiHye
cybnomynsauis knitiH 3 BigHocHWM BMmictom JIHK
1-2,9C, a B ymMOBax rNIMOUHHOT KYJIBTYPH Ha cieliaib-
HOMY cepemoBuili Px J[OMiHYIOTH KIITHHM, fKi
micrars 3-8,9C JIHK. 3miHioeThCA 3HAK BHECKY M-
HamMikM KIiTMH BiINOBIAHMX cybmomyndaunii B
GiosioriyHi MOTOKM: AMHAMiKa cyOmomynaui, gKki 3a-
Ge3nedyoTh NoTik 6ioMacH, 3a HOBHX YMOB BHPOII-
BaHHs [Ja€ BHECOK Yy MOTIK iHAONIHOBHX aIKANOIMIB i
HaBMakd. 3a MMOKA3HHKOM «IUIOLIA ARepLsA» B YCix
TPHOX BapiaHTaX KyJNbTHBYBAHHS BCTaHOBJIEHO pO3-
oI KAITMHHOI momyJsuii Ha ABi cyOnomymanii (3
MEHIIMMH i OUTBIIMMHM 3HAYSHHAMH IUIOLI SAAepLA);
BHECOK iXHBOI JMHAMIiKu y GioJoriuni noroku 3aie-
JHTD Bi/l KOHKPETHHX YMOB KYJIbTUBYBAaHHS.

3MiHa yMOB KyJISTUBYBaHHS TaKO)XX CIpPUYMHSAE
3MinM KoedilieHTa ajanTanii NoTokiB audepeHmiamii
KNiTHH (TpaxeiX Ta iHIMX KIITHH, HIO CHHTE3YyIOTh
inmoninoBi ankanoigu): 1) npy 3MiHi XKUBHIBHOTO ce-
penosuina 10C na cepenorumie SC koedilieHT agan-
Tallil HOTOKY Tpaxeil 3MEHIIYEThCs B B pasy, a Ko-
edilieHT .apanTauil nepuoi CKJIafoBol NOTOKY ajika-
noinie 36inbyeThes y 4,3 pasy; 2) HpH IepexoAi Bin
TIOBEPXHEBOrO BHPOUIyBaHHA Ha cepexosumti 10C mo
rnuGHHHOTO B pinKoMy cepemoBumli Px koedimieHT
MOTOKY Tpaxein 3poctace B 1,5 pasy, a koediuieHT agan-
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Tauii OTOKY amKanoinis 36insuryerses B 3,3 pasy ans
niepinoi CKJIaZioBoi Ta B 4 pa3 — J18 APYroi.

I Yu. Parnikoza, N. Yu. Miriuta, Yu. Al-Ammouri, V. A Kunakh

Rauwolfia -serpentina Benth. cell populations dynamics in the
context of different cultivation conditions in vitro

Summary

The article describes a dynamics of the cell populations of
R. serpentina strain K-27, which is a superproducent of
anti-arrhythmic alkaloid aimaline, depending on the sucrose and
inorganic substances contents and the tissue position in the culture
(superficial or submerge). The authors have analysed the dynamics
of cell quantity judging from the relative DNA content and

nucleolus area. The specific rate of productivity, namely  the
biomass and indoline alkaloids accumulation, have been
established in dependence on dynamics of definite cell

subpopulations. The influence of all cultivation versions on cell
populations variation in both cell parameters have been studied.
Thermodynamic approach have been used to describe specific
accumulation changes rate of biomass, tracheids and alkaloids that
depend on the cell subpopulations dynamics were analyzed by
paired linear regression.

Keywords: plant tissue culture, Rauwolfia serpentina, cell
population dynamics in vitro.
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Jlunamuka K1eTOUHBIX nonynsauuit Rauwolfia serpentina Benth. B
PasNAYHBIX YCIOBUAX KYJILTHBHPOBAHHA in Vilro

Pesiome

Hcecnedosana ounamuxa KnemouHolx RONYIAYUU BbiCOKORPOOYK-
musnozo wmamma K-27 Rauwolfia serpentina — npodyyenma npo-
MUBOAPUMMUNECKO20 ANKANOUOA AUMANUHA 8 PAZHbIX YCAOBUAX
BUIDAUUBAHUA HA CPEOAx ¢ PA3NUYHBIM COOEPIICAHUEM CaxXaposvl U
Munepanvhuix coneti. H3yuena OuUHaMuxa Koauyecmea Kiemox no
omuocumenvhomy codepacanuio JHK u nnowadu adpwiuxa, a max-
HCe 3a8UCUMOCMY YOeNbHbIX CKOpOCmet noxazamenet: npooyKkmus-
HOCmu (HakonaeHue GUOMACCH U ARKAROUA0E) OM BKAAOA OUHAMUK
omdensrvix cybnonyaayuti kremok. IIpoanarusuposana usmenuu-
80CMb CIIPYKMYpbl KAemOYHbLX NONYAAY U no 060UM NOKAZAMeNAM
8 DA3HbIX YCROBUAX SLipawjusaHus. [na ux onucawnus npumereH
mepMoOuHamMuyeckuti nooxod, cocmoauull @ UsyHeHuU Memooom
napHoti AuHelinol pezpeccuu 0CoBeHHOCMU USMEHEHUA NOMOKOS
Hakonnenus Guomaccol, mpaxeud u arKaI0u006 8 3a8UCUMOCTIY OM
6KNA0A BUOROZUYECKUX CUN — OUHAMUK CYGnonyaayull kremok no
omHocumenvHomy codepicanuio JHK u nrowaou aopwvruxa.

Knioueswie crosa: xynemypa mxaweii pacmenuii, Rauwolfia
serpenting, OUHAMUKA KAEMOYHLIX RONYAAYUL in Vitro.
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