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Change in Fluorescence Intensity of Grape Meristem Cells
Under Effect of Some Cryoprotective Agents

HccnenoBana 3aBUCHMOCTB (ITyOPECLIEHTHOTO CBEYEHHSI KIIETOK MEPUCTEMbI BUHOTPa/ia OT BO3/ICHCTBHUS HA MEPUCTEMY HECKOJIBKHX
BEI[ECTB C KPHOIPOTEKTOPHBIMH cBoMcTBaMu. OOpaboTaHHBIE KPUOIIPOTEKTOPAMH MEPHCTEMBI 00Ty YalIn Ja3epOoM ISl BO3OYKIACHHS
(OTOIMEKTPOHHOI SMUCCHU U TONIydalnH CHekTpsl (uryopecueHunu depe3 1, 3, 5, 20 u 120 MuH. YCTaHOBJICHO, YTO BIIHSHHE
KPHO3AIIUTHBIX BEIIECTB NPOSABIUIOCH B U3MEHEHUH HHTEHCUBHOCTHU CBEUCHMS B IMANa30HE UCCIICAOBAHHBIX AJIMH BOJIH.

Knrouesvie cnosa: dnyopecueniys, cBo00AHOpaIMKATIbHBIC PEAKIIMH, aHTHOKCUIAHTBI, (DI1aBOIIPOTEN 1B, HEPOKCHIA3HOE OKHCIICHHE,
XJIOpOdUILI, MEpHCTEMA.

JocmimxeHa 3a1exHicTh (IyopeceHTHOrO CBITIHHS KJIITHH MEPUCTEMH BUHOTPALy Bill BIUIMBY Ha MEPUCTEMY JIEIKUX PEUOBHH 3
KpIONIPOTEKTOPHUMH BIIACTUBOCTAMH. Mepuctemsl, 00poOeHi KpionmpoTEeKTOpaMu, ONPOMIHIOBAJIH J1a3epoM i 30yIKCHHS
(doToenekTpoHHOI eMicil i oTpuMyBaiH criekTpH ¢uryopecueHuii uepes 1, 3, 5, 20 ta 120 xB. BcraHoBNEHO, 1110 BIUTUB KPi03aXUCHUX
PEUOBHH BUSBIISBCS Y 3MiHI IHTEHCUBHOCTI CBITIHHS Y Jiana30Hi 0CiPKEHUX JOBXKHUH XBUJIb.

Knrouoei cnosa: diiyopecuentis, BUIbHOPaANKaIbHI peakilil, aHTHOKCHAAHTH, (JIaBOIPOTEI M, TIEPOKCHAA3HE OKHCIICHHSI, XJIOpodis,
MepucreMa.

The effect of some substances with cryoprotective properties on grape meristem fluorescence and viability was studied. Treated
with cryoprotectants meristems were irradiated with laser to excite photoelectron emission and the fluorescence spectra were obtained
in 1, 3, 5, 20 and 120 min. It has been established that the effect of cryoprotective agents (CPAs) manifested in the change of
fluorescence intensity within the range of the studied wave lengths.

Key words: fluorescence, free radical reactions, antioxidants, flavoproteins, peroxidation, chlorophyll, meristem.

KpuonpoTtekTops! B TOH 1IN HHOW CTENEHH BBI3BI-
BalOT HAPYLICHUS B )KUBOHU KJIETKE, YTO MOXKET OTpa-
3UTHCSl HA SHEPTETUYECKUX, CTPYKTYPHBIX MU OHO-
XUMHAYECKUX XapaKTEPUCTHKAX IPOILIECCOB, KOTOPHIE
B Hel mpoucxomst [8].

MeTabomu3M pacTUTENLHBIX TKAHEH COMpPOBOXK-
naetcs hiryopectiertmeti [2]. OimyopeciieHIus, CBI3aH-
Hasl ¢ BHYTPHKJIETOYHBIM OKHCIICHHEM JTUITHJIOB, TIPEI-
cTaBieHa JByMs npoueccaMu. ONUH U3 HUX IIPOTEKAET
B HATUBHOM KJIETKE U SIBJISIETCSI CBOOOAHOPAANKAIBLHOM
peaknuell He)epMEHTaTUBHOTO OKUCICHHUS HEHACHI-
LICHHBIX KUPHBIX KUCIOT. BTOpOii mponecc B HopMe
MOJaBJIEH, HO PA3BUBACTCS IIPH MTOBPEKICHUH 00bEKTa
1 00yCJIOBJIEH EPOKCUIA3HBIM OKHUCIIEHUEM Pa3IIHy-
HbIX cyocTparos [ 10]. BmecTe ¢ TeM Ti1aBHas cocTas-
TsttoIas ITyopecleHIInN PACTUTENBHBIX KIIETOK CBS-
3aHa ¢ xJiopoduuioM. [TormomieHrne MOJIeKyJI0H XJI0po-
¢ua AIEKTPOMArHUTHBIX BOJH CONPOBOXKIAETCS
Iepexo oM ee B BO30y)KIeHHOE COCTOsHHE. Mexa-
HU3M (DIyOopecLeHIINH 3aKIII09aeTCsl B BO3BPAIIEHUN
MOJIEKYJIBl XJIOpO(QHUITIa B UCXOAHOE COCTOSHHUE,
COTIPOBOXKTAOIICECS HCITyCKaHueM cBeTa [8].

MHCTUTYT npobAemM KpUMOOMOAOTMM U KPUOMEANLIMHDI
HAH Ykpaunsbl, r. Xapbkos
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Cryoprotective agents (CPAs) cause the various
impairments in living cells, which may affect energetic,
structural or biochemical characteristics of the proc-
esses taking place in it [8].

Metabolism of plant tissues is accompanied with
fluorescence [2]. Fluorescence, related to intracellular
lipid oxidation, is represented by two processes. One
of them occurs in native cell and represents a free
radical reaction of non-enzymatic oxidation of non-satu-
rated fatty acids. The second process normally is sup-
pressed, but develops during injury of the object as the
result of peroxidation of various substrates [10]. At
the same time the main component of plant cell fluo-
rescence is related to chlorophyll. The chlorophyll
molecule’s absorption of electromagnetic waves is ac-
companied by its transition into an excited state. The
mechanism of fluorescence consists in a reversion of
chlorophyll molecule into the initial state, accompanied
by light emission [§].

During the injury the oxidation of lipids and phenols
in the plant tissues is intensified, causing the rise in
fluorescence intensity, that exceeds the normal level
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[Ipu moBpexaeHIH paCTEHHS B €T0 TKAHAX YCHIIH-
BaeTCsl OKUCIICHUE JINITUJIOB U ()EHOJIOB, YTO BHI3bIBACT
yBeJIMYEeHHE HUHTEHCUBHOCTH (PIyOpecIeHIINH, TPEBbI-
LIarolIee ypoBeHb cBeueHus B HopMe [4]. U3meHeHue
npeTepreBaeT 1 GOTOCHHTETHYECKUH arnapar, B KOTO-
POM YBEJINYMBAETCS KOJIMYECTBO BO30YKICHHBIX KOM-
MOHEHTOB [5]. I3MeHenune (iryopecieHTHOTrO CBEYEHHS
MPOXOUT ABE (pa3bl: HA paHHEH CTaJui HHTEHCUBHOCTD
€€ TIOBBIIIAETCS, a 3aTeM IIPH YMEPEHHOM BO3AEHCT-
BHUU (DaKTOpa MOCTENEHHO BO3BpAIAETCS K HOpPME.
Ecnu nmevicTByromuii pakTop JOCTATOYHO CHIIBHO
BIIMSIET HA CTPYKTYPHBIE W/WIIM OMOXMMHUYECKHE T1a-
paMeTphl KJIETOK, CBEYEHNE PE3K0 YCHUIIMBAETCS U 3a-
TeM 3aryxaet HeobpaTumo [3]. IIpu 3TOM criekTpab-
HBIM COCTaB U3Ty4YeHHs] HE U3MEHSETCH, T. €. IPUpPOa
MIPOLIECCOB B KIJIETKE COXPAHSAETCA, YBEINUUBAETCSA
TOJIBKO MX MHTEHCHBHOCTH. V3nmyueHue B obnacTu
400-650 HM 00YyCIIOBICHO OKUCJICHUEM JHUIHIOB U
(eHonbHBIX coeanHeHnd, 650—750 HM — 3IIEKTPOH-
HBIM TPaHCIIOPTOM B XJIOopoIutacTax. [7].

C 11e11610 MHOTOKPATHOTO YBEIHYEHHUS] HHTEHCHB-
HOCTH COOCTBEHHOW (PIIyOpECIICHIINU B KIIETKaX Me-
pHCTEM HCTOJIB3YETCSI METOJ MHAYKLIHUH Ja3epOM
(hOTODPIEKTPOHHOMN YMUCCHH.

JanHbIe 00 HTHTEHCUBHOCTH (PITyOpECIICHIINH MTO3BO-
JIIFOT MCTIOJIB30BATh 3TOT MOKA3aTeNb ISl M3YYECHUS
JEeMCTBUS pa3IMYHbIX BEIIECTB (B YACTHOCTH, KPHO-
MPOTEKTOPOB) HA PACTUTEIbHBIE KIETKH.

Lenp pa®oThl — M3yueHHe BO3IAEHCTBUS KpHO3a-
LIUTHBIX BEIIECTB U MX CMECEeH Ha KIIETKH MEPUCTEM-
HBIX TKaHeil BHUHOTpaja Mpu BO30YKIEHUU B HUX
(hOTORIEKTPOHHOM IMUCCHH, OIIPEIETICHHIE 3aBUCHMOC-
TH U3MEHEHHs COCTOSHHUA KIETOK MEPUCTEM B IpH-
CYTCTBHH KPHUOIPOTEKTOPA OT WHTEHCHUBHOCTH HX

(hyopecueHIHm.

Matepmnanbl 1 meToAbI

UccnenoBanu MepucTeMbl BUHOTPAa, BBIACICH-
HbI€ U3 PACTEHMi, BBIPAIlEHHBIX in vitro. Ilocne
BBIJICTICHUS] MEPUCTEMbI KyJIbTUBUPOBAIN B TEUCHHUE
24 v Ha cpene Murashige and Skoog (MS).

Uzyuanu peiicTBUE HA MEPHUCTEMBI CIEAYIOMINX
pactBopos: 0,75 M NaCl Ha qucTHIUIIMPOBaHHO BOJIE;
pactBop 1 M 1,2-nponanaunona (1,2-I11) Ha cpene
MS; 7%-# pacTBOp MOJMBUHUINHUPPOIUAOHA C
Moekyisipaon Maccoi 24000 (IIBII) Ha cpene MS;
cMmech pactBopa 1 M 1,2-I1]] u pactBopa 7% IIBII B
COOTHOIIEHNH 3:2.

OnyopecueHnnio KIETOK MEPUCTEM BHHOTpaaa
M3y4Yaial C TIOMOIIbI0 KOH(POKAILHOTO MHUKPOCKOIA
LSM-510 META (“Carl Zeiss”, I'epmanus). Mcmons-
30BaJiCsl AUOJHBIN Ja3ep ¢ AnuHO BoiHBL 405 HM.
Pabouas momHOCTh na3zepa coctabisia 180 MBT,
pasmMep nazepHoOil aneptyphl (pin hole) — 228 MkMm.
Cnektpsl (ryopecleHIMH MOy Yaly U3 JIAMO1a-cepuii
(lambda stacks) B nnamazone 411-754 HM c marom
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of fluorescence [8]. The changes affect also the pho-
tosynthetic apparatus where the number of excited
components increases [5]. The changes in fluorescence
pass two phases: at early stage the intensity of fluo-
rescence increases and then gradually comes back to
the norm under moderate effect of the factor. If acting
factor intensively affects cell structure and/or biochemi-
cal parameters, the fluorescence amplifies rapidly with
following irreversible decay [3]. Herewith the spectral
profile does not change, i. e. the nature of the proc-
esses in a cell is kept, increases only their intensity [4].
The emission in the 400—-650 nm bandwidth results from
the oxidation of lipids and phenol substances, in 650—
750 nm it is associated with electron transport in chloro-
plasts [7].

To multiply the intensity of own fluorescence in plant
cells the laser induction of photoelectron emission is
used [6].

The obtained data on the intensity of fluorescence
enables the use of this index to investigate the effect
of different substances (in particular, cryoprotectants)
to plant cells.

The research aim is to investigate the effect of cryo-
protective agents and their mixtures on the cells of
meristem tissue of grape at the excitation of electron
emission, finding the dependence of the change in the
state of meristem cells in the presence of cryoprotectant
on the intensity of their fluorescence.

Materials and methods

The investigations were performed in grape meri-
stems, isolated from the in vitro grown plants. After
isolation the meristems were cultured for 24 hrs in
Murashige and Skoog (MS) medium.

The effect of following solutions on meristems was
examined: 0.75M NaCl solution in distilled water; 1 M
solution of 1,2-propane diol (1,2-PD) in MS medium;
7% solution of polyvynilpyrrolidone (PVP) with mo-
lecular mass of 24,000 in MS medium; composition of
1 M 1,2-PD solution and 7% PVP solution in the ratio
of 3:2.

Cell fluorescence of grape meristems was studied
by means of confocal microscope LSM-510 META
(Carl Zeiss, Germany). Diode laser with the wave-
length of 405 nm was used [6]. Operating power of
the laser was 180 mW, pin hole made 228 um. Fluo-
rescence spectra were aquired from the emission lamb-
da stacks within 411-754 nm wave length range with
11 nm bandwidth using Zeiss LSM Image Examiner
software (Carl Zeiss, Germany).

The meristems in the MS medium were placed into
the microscope, fluorescence was exited with the la-
ser and emission was recorded. The aquired spectrum
was considered as control (F)) (Fig. 1). The intensity
curve had two maxima around 530 and 680 nm. Then
the meristems were transfered from MS medium into
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11 aM ¢ nomouipro npunoxenus: Zeiss LSM Image
Examiner (“Carl Zeiss”, I'epmanus).

MepucteMsl B Kamisix cpenbl MS nomemanu noa
MHUKPOCKOII, BO30YX a1 (pIyopeCceHIINIO U PETHCT-
pupoBanu smuccuro. [lomydeHHbIH ciekTp ¢uryopec-
LEHIMHU CYMTAJIU KOHTPOJIbHBIM (F) (puc. 1). Kpusas
MHTEHCHUBHOCTH CBEYEHHS UMEJIa [BA MaKCUMyMa: B
obxactu 530 u 680 HM. 3aTeM MEpPHUCTEMBI IEPEHOCH-
1 U3 cpensl MS B MCCIenyeMbIi pacTBOp U depes
omnpenenenHoe Bpems (1, 3, 5, 20 u 120 mun) peructpu-
poBanu crnektp ¢dayopecuenuun (F). [lomyueHHbie
CIIEKTPBl HOPMHUPOBAJIM Ha COOTBETCTBYIOLIUE UM
KOHTPOJILHBIE CNEKTPHI (F/F). B Kax1oM skcnepu-
MEHTE UCIOIB30BAIH MO 5—7 MEpHUCTEM.

[MapannensHO MepUCTEMBI HHKYOHPOBAIN B HiCCIIE-
IYEMBIX pacTBOPAaxX, 3aT€M OTMBIBAIM OT KPUOIPO-
TEKTOPOB IMyTEM JBYKpPAaTHOHM CMEHHI cpeasl MS B
teuenne 60 muH. [locne yero MeprcTeMbl MOMENIAIN
B pUTOTPOH 15t NaNbHEHIero KynsTuBUpoBanys. Ha
4-if neHb MONCUYUTHIBAINA KOJMYECTBO JKUBBIX MEPH-
CTeM, KOTOPbIE COXPaHSUIH 3eJICHBIH IIBET U POSBIISIIN
TEHJCHIINIO K POCTy B TEUEHHE BCEro BPEMEHH Ha-
omronenust. CoXpaHHOCTB PACCYUTHIBAIN KaK OTHOILIE-
HUE KOJIMYECTBA KUBBIX MEPUCTEM K X 00IIIEMY KOJIH-
YECTBY .

Pesynprarhl cTarucTHuecKn 00pabaThIBAIN C HC-
[I0JI30BAaHUEM MTPOTPAMMBI CTATUCTUYECKOTO aHAIH-
3a Statistica 6.0. 1 MeTO/1a HAUMEHBIIEH CyIIECTBEH-
HOM pa3Hullbl. JIJist OIIEHKH JOCTOBEPHOCTH Pa3IudUil
9KCIIEPUMEHTAIBHBIX TAHHBIX MPUMEHSIIA KPUTEPUi
®duepa.

Pe3yAbTatbl M 00CyXKA€HHe

JeiicTBUE pacTBOPOB KPUOIIPOTEKTOPOB HA MEPH-
CTEMbI BUHOTPAJa SIBIISIETCS CTPECCOBBIM (PAKTOPOM,
YCHJIMBAIOIINM OKHCIIUTENFHBIC peaKy B MeMOpaH-
HBIX CUCTEMax KJIETOK [6].

Heticmsue pacmeopa 0,75 M NaCl. Ilpu ucnons-
3oBanuu pactBopa NaCl B xonuenrtpanuu 0,75 M,
KOTOpasi B 5 pa3 MpeBbIlIaia N30TOHNIECKYIO KOHIICHT-
pamuioo, U3MEHHUJICS CIEKTP CBEUYEHHUS MEPUCTEM
(puc.2): B o6mactu 450—640 HM HHTEHCHBHOCTS (hITyO-
PECLIEHIINN BO3POCTa, YTO CBHUJAETEIHCTBOBAIO 00
YCHJIEHNH OKHCITUTENTHHBIX TIPOLIECCOB, B 00macTi 660—
680 HM WHTEHCHUBHOCTH YMEHBIIWIACH, YTO MOXET
CBHUJICTEIICTBOBATH O MOBPEKACHUSIX B CTPYKTypax
XJIOPOILJIACTOB.

CoxpaHHOCTh MEPUCTEM YiKe Ha 2-i IeHb KyJIbTH-
BHPOBaHUsI [TOCie MUHYTHOH HHKYOAIllul B pPacTBOpPE
NaCl Obu1a paBHa HYJIO, T. €. BCE MEPUCTEMBI I10-
THOJIH.

[To-Bumumomy, runepkontieHTparus NaCl BeizBana
HeoOpaTUMbIe MOBPEXKIECHUS B MEPUCTEMHBIX KIIET-
Kax, 9TO ITPHUBEJIO K THOCIIH MEPHCTEM 1 HHTHONPOBAIO
(hyopecrieHIuzo.
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Puc. 1. Crextp ¢iryopecrieHIny MEpuCTeM BUHOTPaia B
cpene MS npu Bo30yXICHNU JIa3€POM C JIHMHOH BOJIHBI
405 HM.

Fig. 1. Fluorescence spectrum of grape meristem in MS
medium under 405 nm wave length laser exitation.

investigated solution and in certain time period (1, 3, 5,
20 or 120 min) the fluorescence spectra were recorded
(F). The aquired spectra were normalized by corre-
sponding control spectra (F/F)). Each experiment was
performed in 5—7 meristems.

At the same time the meristems were exposed in
investigated solutions, then washed by double change
of MS medium during 60 min. Afterwards the meris-
tems were placed into phytotron for further culturing.
To the 4™ day the number of living meristems was
counted. We considered the meristem as living one if'it
preserved the green color and if it tended to grow dur-
ing the observation period. The viability was determined
as the ratio between number of living meristems and
total amount of meristems.

The results were statistically processed using the
software Statistica 6.0 and method of the least signifi-
cant difference. To assess the statistical significance
of differences of experimental data the Fisher’s crite-
rion was applied.

Results and discussion

The effect of cryoprotectant solutions on grape meri-
stems is a stress factor which strengthens oxidative
reactions in cell membrane structures [6].

Effect of 0.75M NaCl solution. When applying
the NaCl solution under concentration of 0.75 M, which
in 5 times exceeds the isotonic concentration, the fluo-
rescence profile in meristems changed (Fig. 2): within
the 415-650 nm range the fluorescence intensity in-
creased that testified the rise in oxidation intensity; in
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Puc. 2. HopMupoBaHHBIN CHIEKTP (ITyOPECIICHIINN MEPH-
CTEeM BUHOTpaJaa NP BO3OYXKIEHUU JIa3€pOM C JIITUHOUN
BoutHBI 405 HM yepe3 1 mun nocne aetictus 0,75 M pactBopa
NaCl.

Fig. 2. Normalized fluorescence spectrum of grape meristem
under 405 nm wave length laser exitation in 1 minute after
adding of 0.75 M NaCl solution.

Hevicmeue 1 M pacmeopa 1,2-11J]. Tlocne 12-
MUHYTHOTO AeiicTBuA 1 M pactBopa 1,2-11]] otmedeHo
3HAYUTENIBHOE YBEIMUEHIE HHTEHCUBHOCTH CBEUEHHUS
B ZIATIa30HE BCEX JUTUH BOJH (pHC. 3), UTO, TO-HALLIEMY
MHEHHUIO, BbI3BaHO IBYyMs (aktopamu. C 0IHOM CTO-
pousL pactBop 1 M 1,2-I1/] cmocobcTBOBaAN YCHIICHUTO
OKHUCIIUTEIBHBIX PEakuii B MEMOPAaHHBIX CHCTEMax
KJIETOK, C IPYT'O/, — YCUJIEHHE HHTEHCUBHOCTH (IIyO-
PECIEHINH BBI3BAHO BO30Y>KAEHHBIX COCTOSHUI MOJIe-
Ky xiopodmnia [5, 10]. Uepes 120 muH npeObIBaHMS
B pPacTBOPE KPUOMPOTEKTOPA CHEKTP (IIyOpeCLCHLIUH
MEpHCTEM NMPAKTUYECKH COBNAAAN C KOHTPOJIBHBIM.

CoxpaHHOCTh MEpHCTEM BHHOTpaja mocie 3-Mu-
HYTHOH nHKyOarmu B pacteope 1 M 1,2-I1]] cocraBuna
oko110 78%.

Heticmsue 7%-20 pacmeopa IIBII. IlaTumMunyT-
Hasl DKCTIO3HIINSA MEPHUCTEM B PACTBOPE BHICOKOMOJIE-
KYJIIPHOTO KPHOMIPOTEKTOpa BbI3Baja PoCT (iryopec-
nennmu B obmactu 530 HM, a gepe3 120 MUHYT OHA HE
OTIIMYaJIach OT KOHTPOJIS (puc. 4).

B anunaHOBOMHOBO# 065acTH (680 HM) HHTEHCHB-
HOCTh CBEYEHHs 4yepe3 | 4 ycTaHoBMIach Ha ypOB-
He, B [IOJITOpA pa3a MPEBBIIIAIOLIEM KOHTPOJIb, a II0CIIe
2-4acoBOM 3KCIO3UIUHU — B 2,5 pasa.

Ouesuano, I1BII, Oynyun HEempOHHMKAIOUINM Be-
IECTBOM, MOCPEICTBOM AETUpaTaIlui BHI3BIBAI
CTPYKTYpPHBIEC HapyIIeHHsI MEMOpaH, 4YTO COIPOBOXK-
JTAJIOCh aKTUBALIMEHN IEPOKCUAA3HBIX PEAKIINHA B MEM-
OpaHe 1 caMOOKHCIIeHHeM (hJIaBUHOBBIX (PEPMEHTOB
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Puc. 3. HopMupoBaHHbIi clIeKTp (IIyOpecHeHIInN MEpH-
CTEM BHHOTPaJia MPU BO3ICHCTBUH JIa3€POM C JITHHON BOJTHBI
405 um uepe3 3 muH nociie Aeicteust 1 M pactopa 1,2-T1/1.

Fig. 3. Normalized fluorescence spectrum of grape meristem
under 405 nm wave length laser exitation in 3 minutes after
adding of 1M 1,2-PD solution.

the 660—680 nm region the intensity decreased, that
means probably the damaging of the chloroplast struc-
tures.

Viability of meristems after 1 minute incubation in
NaCl solution was equal to zero already to second day
of culture, i. e. all the meristems died.

The effect of IM solution of 1,2-PD. After 12 mins
of 1 M 1,2-PD solution effect a significant rise in the
intensity of fluorescence in whole wave length range
was noted. We believe that this is caused by two fac-
tors. On the one hand, 1M 1,2-PD solution contribu-
ted to the strengthening of oxidative reactions in cell
membrane stuctures and on another hand the increase
in fluorescence intensity is caused by the rise in the
excited states of chlorophyll molecules [8].

The meristem viability after 3 min incubationin 1 M
1,2-PD solution made about 78%.

The effect of 7% PVP solution. Exposure of
meristems in the solution of high molecular cryoprotec-
tant during 1 hour resulted in rise of the fluorescence
intensity around 530 nm, and in 120 min the intensity
did not differ from ther control one (Fig. 4).

Within long-wave area (680 nm) the fluorescence
intensity after 1 hr of incubation was set at the level,
exceeding the control in 1,5 times, and after 2 hrs of
exposure it was 2,5 times higher than control.

Obviously PVP being non-penetrating substance
caused dehydration resulted in structural impairments
of membranes, that was accompanied with activation
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Puc. 4. HopmupoBaHHBIE CIIEKTPHI (PIIyOPECHICHITNH MEPH-
CTEeM BUHOTpaaa MpH BO3OYXKIEHUU JIa3€pOM C JIITUHOUN
BoustHBI 405 HM mocne neiictBust 7%-ro pacteopa [1BIT: l—
yepes 1 u; A —uepes 2 u.

Fig. 4. Normalized fluorescence spectra of grape meristem
under 405 nm wave length laser exitation after adding of 7%
PVP solution: l— in 1 hour; A —in 2 hours after adding.

[10]. Kpome Toro, BausHue IIBII aktuBuposano
CTPYKTypHBIE U3MEHEHHS B XJOPOIMJIACTaX KIETOK U
nepexoi XJiopodpuia B Bo30OYKICHHOE COCTOSHHE.
Takoe cocTosHNE MUTMEHTA COXPAHATIOCH JITUTETHFHOE
BpeMs, O YeM CBHAETEIHCTBOBAJI BBICOKHH IMMOKa3a-
TeJTh MHTEHCUBHOCTH CBEUEHHUSI MEpHCTEM uepe3 2 4
[5].

CoxpaHHOCTh MEPHCTEM TTOCIIE 2-9aCOBOM HHKYyOa-
uuu B pactBope [IBII Ha 4-11 1eHp KynbTUBUPOBAHUS
coctaBmiia okoso 73%.

Cosmecmuoe Oeiicmaue pacmeopos Kpuonpo-
mexmopog 1 M 1,2-I[/ u 7 % [IBII. 1lpu peiictBuun
komnozunuu pactsopos 1 M 1,2-I11 n 7% IIBII
HHTEHCUBHOCTH CBeYeHus B 0bnactu 530 yMmeHbIIu-
n1ack (puc. 5), o CpaBHEHUIO C BO3JICHCTBHEM KaXKI0-
ro BemecTBa OoTAeNbHO (cM. puc. 3 u 4). Cruekrp
(hayopecteHInN JIIMHHOBOJIHOBOW 00J1aCTH MPaKTH-
YEeCKH He OTJIMYAJICA OT TAKOBOTO /ISl CITydast SKCIIO-
3uruu ¢ 7%-m pacteopom I1BII.

CoxpaHHOCTh MEpUCTEM BUHOTpana mocie 120-
MUHYTHOH HHKYOaluu B CMECH YKa3aHHBIX KPHUOIIPO-
TEKTOPOB COCTaBJIsANIa OKOJIO §87%.

BbiBOADI

[IpoBeneHHBIE HCCIEA0BAHNS BINUSHUS HEKOTOPBIX
BELIECTB HAa UHTEHCUBHOCTH (IyOpeCcLeHIINN MEpHUC-
TEM BHHOT'PAJ1a MOKa3aJId, YTO HHKYOAaIIHs B pacTBOPE
0,75 M NaCl mpuBoauT K yMEHBIIIEHHUIO (DITyOpECIICH-
LMW TIPAKTHYECKH JI0 HYJSA. DTO MOXKET CBHIETENb-
CTBOBAaTh O rudean KJIETOK, YTO IOATBCPIKIAACTCA
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Puc. 5. HopMupoBauHBIi CIEKTp (IIyOpeCceHIINN MEPH-
CTEM BHHOTpaJa MpH BO30YKICHUU J1a3epOM C JITUHOU
BostHBI 405 HM uepes 20 MuH nociie IeHCTBUS KOMOWHAITUN
pact-BopoB 1 M 1,2-ITJ1 u 7% I1BII.

Fig. 5. Normalized fluorescence spectrum of grape meristem
under 405 nm wave length laser exitation in 20 min after
adding of 1M 1,2-PD and 7% PVP solutions combination.

of peroxidase reactions in membranes and self-oxida-
tion of flavin enzymes [10]. The effect of PVP acti-
vated also the structural changes in cell chloroplasts
and chlorophyll transition into an excited state. This
state of pigment was kept for a long time, that was
confirmed with the high intensity of fluorescence in
meristems in 2 hrs [5].

The viability of meristems after 2 hrs of incubation
in PVP solution made about 73% to the 4" day of cul-
ture.

Joint effect of the solution of cryoprotectants of
IM 1,2-PD and 7% PVP. Under the effect of combi-
nation of 1 M solution of 1,2-PD and 7% PVP the
fluorescence intensity around 530 nm increased in less-
er extent (Fig. 5) than under the influence of each
cryoprotectant separately (see Figs. 3 and 4). Fluores-
cence in long-wave bandwidth almost did not differ
from that for 7% PVP.

The meristem viability after 2 hrs of incubation in
the composition of the cryoprotectants made about 87%.

Conclusions

The investigations of the effect of some substances
on the grape meristem fluorescence intensity showed
that incubation in 0,75 M NaCl solution resulted in fluo-
rescence drop almost down to zero. These can attest
the cell death, that is confirmed by the grape meristems
of such an intensity that it led to their death. The effect
of incubation in 1,2-PD and PVP solely was almost
the same. We believe that both cryoprotectants caused
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JAHHBIMU O COXPAHHOCTH MEPUCTEM IPH MOCIIEAYIO-
IIeM KyJIbTHPOBaHWH. BiusHre nHKyOaIiu B pacTBO-
pax xak 1,2-I1/1, rax u I[IBII oka3anocs mpakTuuecku
oauHakoBbIM. O0a KpUOMPOTEKTOpa, KaK MBI Moja-
raeMm, BbI3BaJIH B KJIETKaX MEPUCTEM CTPECC YMEPEH-
HOW MHTEHCHBHOCTH. He3HauuTENpHOCTH OBpEKAAIO-
LIET0 AEUCTBHA JAHHBIX KPUOIIPOTEKTOPOB MTOITBEPIK-
JAl0T JaHHBIE O COXPaHHOCTH MEPUCTEM BHHOIpaja
[IpH KyT6TUBHPOBaHNU. CMeCh TaHHBIX KPHUOIIPOTEK-
TOPOB MPAKTHYECKH HE BHI3BIBAET yCUIICHUS OKUCIIH-
TEJIFHBIX ITPOIIECCOB B KJIETKAX, B OTIUYNE OT KAKIOTO
OTZAEIbHOI0 KOMIIOHEeHTa cMecu. COXpaHHOCTh Me-
pHUCTEM Iociie BO3ACHCTBHS HAa HIX CMECH KPHOTIPO-
TEKTOPOB BEIIIE, YeM TOCIIE BO3IAEHCTBHS Ka)I0TO
KpUONPOTEKTOPA B OTAEIBHOCTH.
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in meristem cells the stress of moderate intensity. The
insignificant level of caused by these cryoprotectants
injuries are confirmed by meristem viability indices in
culture. The composition of the cryoprotectants almost
did not caused the rise in intensity of oxidative proces-
ses in the cells in comparison with effect of each sepa-
rate component of the mixture. The viability of the
meristems after incubation in cryoprotectants’ com-
position was higher than after incubation in solutions
of single cryoprotectants.
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