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Cryoprotectant Influence on Fluorescence of Potato Meristems

HccnenoBana 3aBUCHMOCTD (DIIFOOPECLICHTHOTO CBEUCHUSI KIIETOK MEPUCTEM KapToders OT BO3JCHCTBUS Ha MEPHCTEMBI BEIIIECTB C
KPUOIPOTEKTOPHBIMU cBOiicTBaMu. OOpaboTaHHbIE KPHOPOTEKTOPAMU MEPHCTEMBI 00Ty Yaiu Jla3epoM, Bo30YKIanu (GIr00peCIeHIIHIO
nuepes 1, 3, 5, 120 MUH periHCTPUPOBAIIN CIIEKTPBI QIIFOOPECIICHITNH. YCTAHOBIICHO, YTO BIHSHUE KPHO3AIUTHBIX BEIIECTB MPOSBISIOCH
B U3MECHEHUHM MHTEHCUBHOCTH CBEUEHHUS B IMAIIa30HE UCCIICIOBAHHBIX JUIMH BOJIH.

Knrouesvie cnosa: paroopecueriys, CBOO0JHOpaIUKaIbHbIC PEAKINH, AaHTUOKCHIAHTBI, IEPOKCUIA3HOE OKHCIICHHE, XI0OPOGHILI,
MepHcTeMa..

Jocnimxena 3aJieHICTh (III0OPECLIEHTHOTO CBITIHHS KIIITHH MEPUCTEM KapTOILT BiJ] BIUIMBY Ha MEPUCTEMH PEYOBHUH 3 KPiOTIpo-
TEKTOPHUMH BJIaCTHBOCTIMH. MepucTeMu, 00po06iIeHi KpionpoTeKTOpaMu, OITPOMIHIOBAJIH JIa3epOM, 30y/IKyBaJIU (ITIOOPECLCHIIIIO i
gepes 1, 3, 5, 120 xB peectpyBanu criekTpu ¢uiroopecieHiii. BcraHOBIEHO, 1110 BIUIMB KPiO3aXHCHUX PEYOBHH BHSBIISABCS y 3MiHi
IHTEHCHBHOCTI CBITIHHS Yy Jiana30Hi JOCTIKEHUX TOBKHH XBHJIb.

Knrouogi cnosa: GpnroopeciieHliis, BUIbHOpaANKaIbHI peakiil, AHTHOKCHIAHTH, IEPOKCHIa3HE OKUCIICHHSI, XJIOpodi, MepucTema.

We have investigated the dependence of potato meristems fluorescence on effect of the agents with cryoprotective properties on
meristems. Meristems treated with cryoprotectant were irradiated with laser, fluorescence was excited and in 1, 3, 5, 120 min the
fluorescence spectra were recorded. We have found that the effect of cryoprotective agents was manifested in the fluorescence

intensity change within investigated wave length range.

Key words: fluorescence, free-radical reactions, antioxidants, peroxidase oxidation, chlorophyll, meristem.

J1st COXpaHHOCTH MEPUCTEM PACTSHHI B TIPOIIECCE
HU3KOTEMIIEPaTypHOTr'0 KOHCEPBUPOBAHUS IPUMEHSIIOT-
Cs1 KpUO3aUIUTHBIEC BELIECTBA PA3IUYHON TPUPOIBL.

KpuonpoTekTopsl, TOMHMO 3alIUTHOTO, MOTYT
OKa3bIBaTh U TOKCHYECKOE IEHCTBHE HA KJICTKH MEPH-
CTEeM, SIBJISIONIEECS CTPECCOBBIM (pakTopoM. B pe-
3yIbTaTe CTpecca, BHI3BAHHOTO JIEHCTBUEM IOOOTO
XUMHYECKOTO BEIIIECTBA Ha )KUBYIO KIIETKY, HAPYIIIaeT-
CsI TUTIUTHBIA OMCIION MeMOpaH, M3MEHSICTCS] aKTHB-
HOCTb (PEPMEHTHBIX KOMILIEKCOB, YTO B KOHEYHOM
cYeTe BIMSIET Ha CTPYKTYPHO-(YHKIIHOHATBLHOE COC-
TOSIHME MeMOpaH KJIETOK M OpraHesul, 00JIaaroImx
OKHCJIMTEIFHO-BOCCTAHOBUTENbHOMN (pyHKIIHEH [1, 7].
B pesynbprate Takux U3MEHEHUN YCKOPSIOTCS CBO-
00IHOpaINKATbHBIE TPOIIECCHI, TPUBOIAIINE K ITOSB-
JICHHIO (PITFOOPECIIMPYIOLIUX MIPOIYKTOB IEPEKUCHOTO
okucienus [4, 6, 17].

OnauM 13 UHGOPMATHBHBIX METOIOB UCCIENO-
BaHUSI HHTEHCUBHOCTU HPOTEKAHUS OKHUCIUTEIbHBIX
TIPOIIECCOB B KJIETKAX PACTEHUN U COCTOSTHUS (DOTOCHH-
TETHYECKOTO armapara sBiseTcs (IroopecieHTHasS
MHUKpOcKonus [2, 5, 9].

B paborax [14, 16, 19] sxcniepuMeHTaIbHO TTOKA-
3aHO, YTO CTPECCOBBIC (haKTOPhI (TOKCHUESCKHE areH-
TBI, THTIEPOCMOTHYECKUE KOHIICHTPAITUH COJICH ) THTCH-
CUGUIUPYIOT TPOIECCH IEPEKUCHOTO OKHCIICHUS B
PACTUTENBHBIX TKAHSIX M YBEIUYHBAIOT KOIUYECTBO
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To preserve plant meristems during low-tempera-
ture storage the cryoprotective agents of different ori-
gin are applied.

Together with protective effect the cryoprotectants
may affect toxically the meristem cells, causing a stress.
The stress caused by influence of any chemical sub-
stance on living cell results in the membrane lipid bi-
layer disorders, as well as in the changes in the activity
of enzyme complexes, that finally affects the struc-
ture-functional state of the cell and organelle mem-
branes performing redox function [1, 7]. Such changes
result in acceleration of free-radical processes leading
to the appearance of fluorescent products of peroxi-
dation [4, 6, 17].

The fluorescent microscopy is one of the informa-
tive methods for investigation of the oxidative proc-
esses course intensity in plant cells and the state of
photosynthetic apparatus [2, 5, 9].

It has been experimentally shown [14, 16, 19] that
stress factors (toxic agents, hyperosmotic salt concen-
trations) intensify the peroxidation processes in plant
tissues and increase the number of excited electrons
in chloroplasts, that results in the rising of fluorescence
intensity if compared to the intact control. After termi-
nation of stress factor influence on plant cells the curve
of cell fluorescence intensity returns to the control level
but only if the effect was moderate [12].
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BO30YKIEHHBIX COCTOSHUI JIEKTPOHOB B XJIOpOILIAC-
Tax, B pe3yJbTare 4Yero MHTEHCUBHOCTH (II00pECIIeH-
LMW BO3PACTAET M0 CPABHEHHUIO C MHTAKTHBIM KOHT-
posiem. Ilocne npexpamieHus: JeHCTBUS CTPECCOBOTO
(akTopa Ha pacTUTENbHBIC KJIETKH KPUBasi WHTECH-
CHUBHOCTH CBEUEHUS KJIETOK BO3BPAIIAETCS K YPOBHIO
KOHTPOJIS, HO TOJBKO MPH yCIOBUH €r0 YMEPEHHOTO
BrustHAS [12].

UccnenoBanus nedcTBUS KPUOMPOTEKTOPOB Ha
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI B ME-
pHUcTeMax pacTeHHH, IPOBEJCHHbIC HAa OCHOBE (DITF00-
PECIEHTHO-MHUKPOCKOITYECKOTO aHAIN3a, aKTyaJIbHBI,
MOCKOJIBKY B JINTEPATYPE OTCYTCTBYIOT AaHHBIE OTHO-
CUTENBHO yKa3aHHOW mpoOnembl. B mpenpinymeit
pabote [10] ¢ moMoIp0 MeTOAa Jla3epHOH KOHGO-
KaJIbHOM (QITF0OPECIIEHTHON MUKPOCKOITHH MBI H3yYaJIH
BIIMSIHUE KPHOIPOTEKTOPOB U X CMECEH Ha U3MEHEHNE
(Ir00peceHINH KIETOK MEPUCTEM BUHOTPAJIA.

ens manHO# pabOTHI — HCCIEAOBAHUE IECHCTBUS
MIPOHMKAIOIINX M HEMPOHUKAIOIINX KPHOIIPOTEKTOPOB,
a TaKKe MX KOMOMHAIMI Ha ©3MEHEHHE (IIIoopeciieH-
MU KJIETOK MEPUCTEM KapTodels, a TakKe Ha uX
KHU3HECTTOCOOHOCTB.

Matepnaabl 1 meToAbI

UccnenoBanu mepuctemsl kaptodens Solanum
tuberosum. Ilocne BBIIEICHUS U3 in Vitro BBIpAICH-
HBIX PACTEHUI MEPUCTEMBI KyITETUBHPOBAIN B TCUCHHUE
24 v Ha cpene Mypacure-Ckyra (Murashige, Skoog,
1962) ¢ mooBUHHEIM cocTaBoM couieit (1/2 MS).

Hccnenosanu ciiemytromue pactBopsl: 1 M 1,2-mipo-
nanauona (1,2-IT1) na cpene 1/2 MS; 7% noauBuHMI-
nupponuaoHa (I1BIT) ¢ monexynsiproii maccoit 24000
Ha cpenel/2 MS; 0,75 M NaCl Ha nucTHIIMPOBaHHOM
BOJIE.

OIrI00pECIeHIINI0 KIIETOK MEPUCTEM KapTodes
H3y4Yajgd C IOMOLIbI0 KOH(OKAIEHOTO MHUKPOCKOIA
LSM-510 META ("Carl Zeiss", I'epmanust). Mcrnonb-
30BAJIM TUOJHBIN Jazep ¢ AITMHON BONHBI 405 HM U
paboueii momrHocThiO 180 MBT. Pazmep nazepHoii
anepTypsl (pin hole) — 228 mxm. CrekTpsl Quroopec-
LIEHIUY [TOJTy4au u3 iaMOaa-cepuii (lambda stacks)
B quama3one 411-754 um ¢ marom 11 HM ¢ TOMOIIBIO
npuinoxenus Zeiss LSM Image Examiner (“Carl
Zeiss”, I'epmanus).

I'pynmy mepuctem B karsix cpenst 1/2 MS nome-
IIAJTH 10/ MUKPOCKOTIL, BO30Y>K Il (PIF0OPECICHITHIO
u ukcupoBanu smuccuio [13]. Cnextp cBeueHwUs,
COOTBETCTBYIOIIUK 3TOMY Mpoueccy, 0003HaYMIN
“xontpons” (F) (puc. 1). Criekrpsl puroopecueHuuun
KOHTPOJIBHBIX 00pa3I[OB UMENH JIBa MaKCUMyMa B
obmactu 530 u 680 HM. 3aTem mMepucTeMbl 00pada-
TBIBAJIM OAHUM U3 PACTBOPOB KPHUOIIPOTEKTOPOB. J[is
3TOr0 MX NepeHoCHNn U3 cpeabl 1/2 MS B pacTtBop
KpHorpoTekTopa u uepes 1, 3, 5,20 u 120 mun peruct-
pupoBaiy crieKTphl umroopecteHu (F). [TonydeHHbie
CIEKTPHl HOPMHUPOBAJIH HAa COOTBETCTBYIOIIHME UM
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The investigations of cryoprotectant influence on
redox processes in plant meristems performed on the
background of fluorescent-microscopic analysis are
essential, as there are no data on this problem in the
literature. In the recent research [10] we studied the
influence of cryoprotectants and their mixtures on the
fluorescence change of grape meristem cells using la-
ser confocal fluorescent microscopy.

The research aim was to investigate the effect of
penetrating and non-penetrating cryoprotectants as well
as their combinations on the changes in potato meristem
cell fluorescence, as well as on their survival.

Materials and methods

The meristems of potato Solanum tuberosum were
investigated. After isolation from grown in vitro plants
the meristems were cultured during 24 hrs in Mura-
shige-Skoog medium (Murashige, Skoog, 1962) with
half content of salts (1/2 MS).

The following solutions were investigated: 1 M so-
lution of 1,2 propane diol (1,2-PD) in 1/2 MS medium;
7% solution of polyvinyl pyrrolidone (PVP) with mo-
lecular mass 0f 24000 in 1/2 MS medium; 0.75 M NaCl
solution in distilled water.

The fluorescence of potato meristem cells was in-
vestigated with the confocal microscope LSM-510
META (Carl Zeiss, Germany). We used the diode la-
ser with 405 nm wave length and 180 mW operating
power. The pin hole was 228 pm. The fluorescence spec-
tra were aquired from lambda stacks within 411-754 nm
wave length range with 11 nm bandwidth using Zeiss
LSM Image Examiner software (Carl Zeiss, Germany).

The group of meristems in drops of 1/2 MS me-
dium was placed in microscope, fluorescence was ex-
cited and emission was recorded [13]. Fluorescence
spectrum corresponding to this process was denoted
as the ‘control’ (F)) (Fig. 1). The fluorescence spec-
tra of the control samples had two maxima around 530
and 680 nm. Later the meristems were treated with
one of cryoprotectant solutions. They were transferred
from 1/2 MS medium into cryoprotectant solution and
in 1,3, 5,20 and 120 min the fluorescence spectra (F)
were recorded. Acquired spectra were normalized by
corresponding control spectra (F/F,). At the same time
the meristems were incubated in investigated cryo-
protectant solutions, upon the expiration of set time the
cryoprotectants were removed out of incubation me-
dium by double change of 1/2 MS medium during
60 min, afterwards the meristems were placed into phy-
totron for further culturing. To determine the survival
in the 4™ day we calculated the ratio between number
of living meristems (that preserved the green color and
tended to grow during the observation period) and to-
tal amount of meristems.

In each experimental series 5—7 meristems were
used. The results were statistically processed using the
software Statistica 6.0 and method of the least signifi-
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KOHTPOJIbHBIE CNIEKTPhI (F/F). Tlapannensno mepwu-
CTEeMBbl MHKYOUpOBalll B UCCIEIYyEeMBIX pacTBOpax
KPHUOTPOTEKTOPOB, 10 WCTEYCHUH YCTAHOBJICHHOTO
BpEMEHH KPUOTIPOTEKTOPHI YIAJSUIA U3 WHKYOallnOH-
HOM cpenbl MOCPEACTBOM IBYKPaTHOM cMeHEI 1/2 MS
cpensl B TeueHue 60 MuH, 3aT€M MEPUCTEMBI IIOMeE-
may B (PUTOTPOH AJIS AalbHEHIIETo KyJbTHBHPOBA-
Hus. g ompeneneHns cOXpaHHOCTH Ha 4-e CyTKH
MOACYUTHIBAIIY OTHOILLIEHUE KOJIMYECTBA )KUBBIX MEPU-
cTeM (TeX, KOTOPbIE COXPAHSUTH 3€JICHBIH LIBET U IPOSIB-
JISUTH TEHJEHIINIO K POCTY B TE€UEHHE BCETO BPEMEHHU
HaOIONEHNS) K UX OOIIEMY KOJIHMYECTRY.

B xaxoii cepum sKCrIEprMEHTa UCTIOIb30BaIN S—
7 mepucreM. Pesynbrarel cratucTuuecku obpaba-
TBHIBAJIM C HCITOJIb30BaHUEM ITPOTPAMMBI CTATUCTHYEC-
Koro ananuza Statistica 6.0 m MeTona HauMEHbIIEH
CYLIECTBEHHOH pa3HUIIbI. J{11 OIIEHKH JOCTOBEPHOCTH
pa3IuYMii SKCIEPUMEHTAIBHBIX TAaHHBIX TPUMEHSITH
kpurepuit duiepa.

Pe3yAbTathl M 00CyXXAeHHe

B cniektpe ¢rroopecueHInl HCXOJHBIX MEPHCTEM
Ha (oHe cBeueHHs claboil MHTEHCUBHOCTH Ha BCEM
HCcCIenyeMOM WHTEpBaie JITMH BOJIH HAOIIOmaeTcs
nBa Makcumyma B obnactiax 500-540 u 670-690 um
(puc. 1). B unrepsane anun BosnH 450-650 HM cBe-
YeHre 00yCIIOBIICHO MPOIIECCaMH ITEPEKUCHOTO OKHC-
JICHUSI JIMITUI0OB MEeMOpaH 1 (PeHOJIbHBIX COCAMHEHHH,
BBIXOMIIHUX U3 KIETOK, a B obnactu 650-750 HM —
mporeccaMu Bo30YyKAE€HUS 3JIEKTPOHOB B CTPYKTYpe
xJoporuiacTos [3, 8, 12].

B nannol paboTe uccnenoBaiu AelCTBIE paCTBO-
POB 3JIEKTPOJINTOB M HEINEKTPOIUTOB. B KayecTBe
3NEKTPONIUTA ObUT BBIOPaH TMIIEPKOHLIEHTPUPOBAHHBII
pactop NaCl [12, 15].

Kak BHIHO U3 puC. 2, IPU BBIJEPKKE MEPHCTEM
kaptodens B pactsope 0,75 M NaCl ¢uroopecnent-
HOE CBEUCHHE YMEHBLIAJIOCh MPAKTUYECKU PaBHOMED-
HO Ha BCEX JJINHAX BOJH, T. €. JIEWCTBHE pacTBOpa
NaCl B Teuenue 20 MHH BBI3BIBAIO YTHETCHUE OKHUC-
JIMTENBHBIX MPOLIECCOB B KJIETKAX MEPUCTEM.

Ha mepucremsl kaprodens pactsop 0,75 M NaCl
OKa3bIBaJl BBIPAKEHHOE MOBpPEXKIAIONIEe JeHCTBUE.
Ha 2-e u 3-u CyTKu KyIbTUBHUPOBAaHUS MEPUCTEMBI,
obpabotannbie pactBopoM NaCl, BU3yallbHO HE OTJIH-
YaJIMCh OT KOHTPOJIBHBIX, a HA 4-€ CYyTKH y HUX OIIpeae-
JISUTACH BUAMMBIE TTPU3HAKY HEeKpo3a. Takum o0pazom,
B JJAHHOM OIIBITE COXPAaHHOCTh MEPUCTEM KapTodens
cocrasisana 0% npu 100%-11 BBDKMBAaEMOCTH B KOHT-
pose.

MepucTeMbl BUHOTpaia OKa3anch Ooee ysI3Bu-
MbIMU K jedicTBuio pactBopa 0,75 M NaCl: rubens
00paboTaHHBIX 00pa3loOB MPOUCXOIUIA HEMOCPE-
CTBEHHO B JICHb [TPOBEACHUS SKCIIEPUMEHTA.

Ha cnemyrorem atane u3ydanu BIUSHAE HU3KOMO-
JIEKYJISIPHOTO TIPOHUKAFOIIETOo KpuorpoTekropa 1,2-11]]
Ha (IIFOOpECIICHIINI0 MepucTeM Kaprodens [18].
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cant difference. To assess the statistical significance
of differences of experimental data the Fisher's crite-
rion was applied.

Results and discussion

In the fluorescence spectrum of non-treated meri-
stems we observed two maxima within the 500-540
and 670-690 nm range on the background of weak
fluorescence along the whole investigated interval of
wave lengths (Fig. 1). In the 450-650 nm wave length
range the fluorescence is stipulated by the peroxidation
of membrane lipids and phenol compounds released
from the cells, and in the 650—750 nm region it results
from the electron excitation processes in chloroplast
structure [3, 8, 12].

In this work we investigated the effect of electro-
lytes and non-electrolytes. Hyperconcentrated NaCl
solution was chosen as an electrolyte [12, 15].

Fig. 2 shows that during exposure of potato meri-
stems in 0.75 M NaCl solution the fluorescence de-
creased almost uniformly in the whole investigated
range of wave lengths, i. e. 20 min influence of NaCl
solution caused the suppression of oxidative processes
in meristem cells.

NaCl solution caused an expressed damaging ef-
fect on the potato meristems. In the 2™ and the 3%
days of culturing the meristems treated by NaCl solu-
tion visually did not differ from the control ones, but in
the 4™ day they had visible signs of necrosis. Thus in
this experiment the potato meristem survival made 0%
unlike 100% survival in the non-treated control.

N,
>

MIHTEHCMBHOCTbL (britoopecLeHLmmn
Fluorescence intensity

400 450 500 550 600 650 700 750
[nvHa BOMHbI, HM
Wave length, nm

Puc. 1. Criextp ¢uroopecueHIIMM MeprcTeM KapTodels B
cpene 1/2 MS nipu Bo30YXJCHUH JIa3€pOM C JUTMHOI BOJIHBI
405 HM.

Fig. 1. Spectrum of potato meristem fluorescence in 1/2 MS
medium under 405 nm wave length laser excitation.
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Puc. 2. HopMupoBaHHbBIi ClieKTp (IIFOOPECHEHIINN MEPH-
cTeM KapTodelns mpu BO30YKICHUHU Ja3epoOM C JITUHOU
BoutHBI 405 HM yepe3 20 muH mocie nevicteus 0,75 M NaClL

Fig. 2. Normalized spectrum of potato meristem fluorescence
under 405 nm wave length laser excitation in 20 min after
adding of 0.75 M NaCl

Bo Bcem nnamnazoHe uccieI0OBaHHbBIX AJTUH BOJIH Y
MepHCTEM KapTodeis, 00paboTaHHBIX pacTBOpoM 1M
1,2-11]1, Habnronanocs ycuiaeHue (QIroopecieHTHOTO
cBeueHus1, oco0eHHo B obnactax 500-530 u 660—
670 M (puc. 3). Tak, yepe3 20 MUH TTOCIIE EHCTBUS
pactBopa 1 M 1,2-11]] "HTEHCHBHOCTH (ITFOOPECIICH-
LMY 3HAYUTEIBHO MpEBBIIIaNa KOHTPoib. [1pu nans-
Heiimem HaOmoneHN: Oblla BBISIBICHA TEHACHIUS K
[TOCTENIEHHOMY CHIKEHHIO HHTEHCHBHOCTH CBEUCHHS.
Bce 3T0 MOXeT CBUIETENBCTBOBATh O TOM, YTO JaH-
HBIA CTPECcCOBBIN (DaKTOP HE MPEBHIIAET KOMIICHCA-
TOPHBIE BO3MOKHOCTH TKaHH MEPUCTEMBI U HE TIPUBO-
T K ee rrubenn. COXpaHHOCTh MEPUCTEM KapTodes
B JaHHOM ombITe coctaBuia 70 + 10%. HeoOxommmo
OTMETHTH, YTO CHEKTPaJIbHBIE U3MEHEHUS (IIroopec-
LEHLUH MeprcTeM KapTodens B mpucytctsun 1 M 1,2-
[1/1 aHaMOTUYHBI TEM, KOTOPbIE HAOIIOAATUCh HAMU
paHee B crieKTpax (III0OPECIICHIINN MEPUCTEM BUHO-
rpaja noJ BIMSHUEM JaHHOro KpuonpoTekTopa [10,
11].

Peaknusa mepuctem kaprodens Ha aeiicTBHE
HEMPOHUKAIOIIETO B KJISTKH pacTeHui 7%-ro pacTBopa
[1BII npoTHBOIIONIOKHA peakuy Ha AEHCTBHE pacT-
Bopa 1 M 1,2-I1/1 (puc. 3 u4). Tak, yepe3 1 4 KOHTaKTa
mepucteM ¢ [IBII HaOnronanyu CHUKEHUE MHTCH-
CHUBHOCTH (DITIOOPECIICHIINH ITOYTH BBOE I10 OTHOIIIE-
HUIO K MHTEHCUBHOCTH CBEUEHHUS HICXOJHBIX MEPHCTEM,
2-yacoBag 3kcno3unus ¢ [1BI1 Bei3pIiBaia erie 00b-
1ee CHIKEHNE HHTEHCUBHOCTH CBEYEHHUSI.

[MockonbKy MHTEHCHBHOCTH (IIOPECUEHIIMNA Me-
pucrem, obpadorannsix [1BII, co Bpemenem craHo-
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Puc. 3. HopMupoBaHHBIH CHEKTp (HIFOOPECICHIINN MEPH-
cTeM KapTodels Ipu BO30YKICHUU JIa3epOM C JITUHOU
BostHbI 405 HM uepe3 20 MuH nocie aeiicreus 1 M 1,2-T1]1.

Fig. 3. Normalized spectrum of potato meristem fluorescence
under 405 nm wave length laser excitation in 20 min after
adding of 1 M 1,2-PD.

Grape meristems were more sensitive to the da-
maging effect of 0.75 M NaCl solution: the death of
treated samples occured just in the day of experiment.

At the following stage we investigated the influ-
ence of low-molecular penetrating cryoprotectant 1,2-
PD on the potato meristem fluorescence [18].

In the whole range of investigated wave lengths in
potato meristems treated by 1 M 1,2-PD solution we
observed the strengthening of fluorescence especially
within 500-530 and 660—670 nm range (Fig.3). So, in
20 min after treatment with 1 M 1,2-PD the fluorescence
intensity was significantly higher than the control. Dur-
ing further observation the tendency to gradual lower-
ing in fluorescence intensity was noted. All these ob-
servations may testify to the fact that this stress fac-
tor does not exceed the tissue compensatory abilities
and does not lead to its death. Potato meristem integ-
rity was 70 + 10% in this experiment. It is worth to
note that spectral changes of potato meristem fluores-
cence in presence of 1 M 1,2-PD are similar to the ones
observed earlier in grape meristem fluorescence spec-
tra under the influence of this cryoprotectant [10, 11].

The reaction of potato meristems for the effect of
7% PVP solution, non-penetrating into plant cells, is
opposite to the reaction for the effect of 1M 1,2-PD
solution (Fig. 3 and 4). So after 1 hour exposure of
meristems to PVP solution we observed the lowering
of fluorescence intensity almost half as much compar-
ing to the fluorescence intensity of non-treated
meristems, 2 hour exposure to PVP caused greater
lowering in fluorescence intensity.
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Puc. 4. HopMupoBaHHbBIH ClIEKTp (IIFOOPECEHIINN MEPH-
cTeM Kaproderst npu Bo30YXKIECHUH JIa3epOM C UTMHON
BonHbI 405 HM nocne pectBus 7%-ro pactsopa I1BIT: 1 —
yepe3 | 4;2 —gepez 2 4.

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

BUTCS ci1abee 0 OTHOLIEHUIO K HHTEHCUBHOCTH CBe-
YEHHS KOHTPOJIBHBIX MEPHCTEM, TO MOXKHO IPEATIOINO-
KUTh, UTO CTpecc, BeI3BaHHbIN aeiictBueM IIBII Ha
KJIETKH, [IPUBENET K HEOOPaTUMbIM U3MEHEHHSIM B HUX
1 gaxke rudenn. JlaHHbIe 0 COXPaHHOCTH MEPHCTEM
KapTodes Mo ATBEepKAA0T 3TO MPEAION0KEHHE: ITOC-
nie 2-gacoBoro nercTBus 7%-ro pactsopa [IBII atot
MOKa3aTelNlb ObIJI PaBeH HYIIIO.

B otimame ot kaprodens, OKUCIUTENbHBIE TIPOIeC-
CBI B KJIETKaX MEPHCTEM BHHOTPAaJa, B TOM YHCIIE B
XJIOPOIUIACTaX, BbI3BaHHBIE AeHCTBUEM 7%-TO pacT-
Bopa [IBII, umenn oOpaTUMBIil XapakTep U HE BBI3bI-
Banu rubenu kiaeTtok. OO0 3TOM CBUACTENHCTBYIOT
[IOJTyYEHHBIE MOKa3aTeNN COXPAaHHOCTH MEPUCTEM
BUHOTpaia, KoTopble mpuommkammce K 50 + 10% [10].

BbiBOADI

Taxum o6paszom, aeiictBue pactsopa 1 M mpoHu-
Karorero kpuomnpotekropa 1,2-11J] MmoxxHO paccmart-
pUBaTh Kak cTpecc-PpakTop yMEpeHHOW MHTEHCHUB-
HOCTH 110 OTHOIICHHIO K MepUcTeMaM KapTodes,
IOCJIE IEMCTBUS KOTOPOTO OHHU COXPAHSIOT CBOTO YKH3-
HeciocoOHOCTh. OO 00paTUMOCTH OKHCIUTEIbHBIX
MIPOLIECCOB CBUAETEILCTBYET IWHAMHUKA M3MEHEHHS
HHTEHCUBHOCTH (PIIIOOPECICHIIMM MEPUCTEM A0 H
nocie AecTBUA KPHONPOTEKTOpa: MHTEHCUBHOCTD
¢roopeceHINN B ONBITHBIX 00pa3lax IMocie yBe-
JIMYCHUS IMeIa TeHACHIHIO IPUOIIKATHCS K YPOBHIO
KOHTPOJISl. ITOT PakT MOATBEPKAAET MEePCIEKTHB-
HOCTb HCITOJIb30BaHUS JAHHOTO KPHOMPOTEKTOpa IIPH
pa3paboTKe METOJ0B HU3KOTEMIIEPaTypHOTo KOHCEp-
BHUPOBaHMsI MEPUCTEM KapToderts.

PactBopsr 7% IIBII u 0,75 M NaCl, HanpoTus,
OKa3bIBAJIM MMOBPEXAIoNIee AEHCTBUE W TPHUBOIMIN
K TH0eNu KJIETOK MepucTteM kaprodens. HTeHCUB-
HOCThH CBe4YeHHsSI 00pabOTaHHBIX B TeueHHe 1 4
pactBopom IIBII mepucTem Obl1a HUXE, YEM Yy KOHT-
POJIBHBIX 00pa3loB, U B JalbHEHIIEM MpoaoiKana
CHIDKATBCSL.

Jlutepatypa
1. bapaboli B.A., bpexman U.U., lonomuH B.T., Kyopsiwos FO.b.
MepekucHoe okucnenne u ctpecc.— ClM6: Hayka, 1992.— 148 c.
2. bBpatioH A.B. Pacno3HaBaHue LenbiX U NOBPEXAEHHbIX Kre-
TOK Npu chnyopecLeHTHO-MUKPOCKONNYECKOM aHanuae pac-
TuTenbHbiX TkaHewn // BicHuk KOY. Cep. “bionoria”.— 1967.—
Ne9.— C. 125-127.

KpnoGMOnOr MM

T.21,2011, Ne2

w 4

s

s 3,5 1

F o

Sk 34

=y

82 25

c =

8 &

f8 2

oo

I O

28 154

£8 1
q;’f 1 == N b dodond
>N

g5 0,5-.“,0“—0000000«"«/[\'/‘,v 2
8_ O T T T T T T T
s

Z 400 450 500 550 600 650 700 750
o

I

[nvHa BOMHbI, HM
Wave length, nm

Since the fluorescence intensity of PVP treated
meristems decreases comparing to the control fluo-
rescence intensity when increasing the time of expo-
sure, it is possible to suggest that stress caused by PVP
effect on cells, would lead to non-reversible changes
in the cells, even death. The data on potato meristem
survival confirm this suggestion: after 2 hour exposure
in 7% PVP solution this index was equal to zero.

The oxidative processes in grape cell meristems as
well as in chloroplasts caused by effect of 7% PVP
solution had a reversible character and did not cause
the cells death unlike the observation in potato meri-
stems. Obtained indices of grape meristem survival
integrity approaching 50 + 10% testify to this fact [10].

Conclusions

Thus the action of 1 M solution of penetrating 1,2-
PD may be considered as a stress factor of moderate
intensity in relation to potato meristems after effect of
which they remain viable. The dynamics of changes in
meristem fluorescence intensity prior to and after
cryoprotectant effect testifies about the reversibility
of oxidative processes: fluorescence intensity in ex-
perimental samples increased and thereafter tended to
approach the control level. This fact confirms the po-
tential application of this cryoprotectant when devel-
oping the methods of potato meristem low-tempera-
ture preservation.

And vice versa, the solutions of 7% PVP and
0.75 M NaCl revealed a damaging effect and led to
the death of potato meristem cells. Fluorescence in-
tensity of meristems after 1 hr treatment with PVP
solution was lower than in the control samples and
continued to decrease thereafter.
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