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PaccmarpuBaercs Tokcndeckoe aeticteue munepuna, JJMCO u BemecTs psaoB aMH0B U JHOJIOB B PAa3INYHBIX KOHIICHTPAIMAX Ha
MepHucTeMbl KapTodens U BuHorpana. [lokazaHo, YTO TOKCHYHOCTH AAHHBIX BEIIECTB B HCCIIEJOBAHHBIX KOHLIEHTPALHUIX HE
00yCIIOBIMBAETCS OCMOTHUECKUM (DPaKTOPOM U YCHIIMBACTCS C yBENNICHHEM THAPOPOOHOCTH.

Knroueswie cnosa: MepucreMa, aMubl, ANOJbL, TOKCUYHOCTD.

Posmsimaerbest Tokenyna nist rainepuny, AMCO i pedoBHH psmiB amiliB Ta IIONIB y Pi3HHX KOHICHTPAIiSX HAa MEPUCTEMH
KapToIuTi Ta BUHOTrpay. [Toka3aHo, [0 TOKCHYHICTD JaHUX PEYOBUH Y HOCIIHKEHUX KOHICHTPAIISIX HEe 00yMOBIIOETHCS OCMOTHYHUM

(hakTOpPOM 1 i ICHITIOETHCA 31 301TBIIEHAAM TiApo)OoOHOCTI.
Knruoei cnosa: mepucrema. aMiu, Ji0JTH, TOKCUYHICTb.

The authors investigated a toxic effect of glycerol, DMSO and substances of amide and diol series under various concentrations on
potato and grape meristems. It is shown that the toxicity of the mentioned above substances under investigated concentrations is not
stipulated by an osmotic factor and is intensified with increase of their hydrophobic properties.

Key-words: meristems, amides, diols, toxicity.

UnTepec k MepucTeManbHON TKaHU Kak OOBEKTY
KPHOOMOJIOTHIECKUX UCCTIEIOBAaHNH 00YCIIOBIICH TEM,
YTO KPHOKOHCEPBHPOBAHHE MEPHCTEM MOXKET CTaTh
OCHOBOM HOBBIX OMOTEXHOJIOTUH, HAIIPAaBIEHHBIX Ha
pasBelieHNE LIEHHBIX BUIOB PACTEHHUI, COXpaHEHHE
pacTUTENHHOTO TeHO(POHAA U MPOBEACHUE CEIEK-
LIMOHHBIX MEPOIIPUATHIA [4].

TpaauimoHHbIE 1151 KPUOOHOJIOT U METOTMUECKHE
MOAXOJbI JOJIKHBI IPUMEHSTHCS K MEpUCTEMAM C
y4eTOM OCOOCHHOCTEW CTPOCHUS PACTUTEIHHBIX
00BEKTOB, B YaCTHOCTH, HAJIMYMS KIIETOYHOW CTEHKH
Y CTETICHU KOHTAKTa C Hell I1a3Marnyeckord memOpa-
Hbl. BMecTe ¢ TeM 3TU MOoAXOAbl OCTAIOTCS TEMU K€,
YTO U JYIS TPAJAUIMOHHBIX KPHOOHMOJIOTMIECKNX 00BEK-
TOB: MPEAOTBPAIEHNE BHYTPHUKICTOYHONH KpPHUCTaI-
JIU3AIWN U 9pEe3MEPHOM AeTHuaApaTaIiy KIeTok [8, 12].

3amuTy OT JeicTBUS OCHOBHBIX (PaKTOPOB
KPHUOTIOBPEXKICHHS MOTYT 00ECIIEYHTh KPHUOTIPOTEK-
TOPBI, K BAKHEUIIMM CBOMCTBAM KOTOPBIX OTHOCST
WX OCMOTHYECKYIO0 aKTHUBHOCTBH, CKOPOCTb U IMYTH
MIPOHUKHOBEHUS B KJIIETKH, CIIOCOOHOCTH CBSA3BIBAThH
BOJY U CTENEHb TOKCUYHOCTH [3].

[To crmocoOHOCTH MPOHUKATH B PaCTHUTEIbHEIE
KJIETKU KPUOMPOTEKTOPHI MOKHO pa3aeiuTh HA 3
rpynnsl [ 14]:

MPOHUKAIOLIUE KaK Yepe3 KICTOUHYIO CTEHKY, TaK
U Yepe3 miazMaieMMy (3TUICHIIUKONb, THOJBI,
aMH/IbI, TUMETHIICYITE(OKCHT U TITUIIEPHUH — BEIIECTBA

An interest towards a meristematic tissue as an
object of cryobiological investigations is determined by
the fact that the cryopreservation of meristems may
become the base of new biotechnologies, directed to
the valuable breeding of plant species, plant gene fond
preservation and selection measures performance [4].

Traditional for cryobiology methodological
approaches are to be realised, paying attention to the
peculiarities of plant objects’ structure, in particular,
the presence of cellular wall and the extent of contact
between that and plasmatic membrane. At the same
time, these approaches are just the same as for traditional
cryobiological objects: the prevention of intracellular
crystallisation and excessive cell dehydration [8,12].

The protection effect of main cryodamage factors
can be provided with the cryoprotectants, which main
peculiarities are related to their osmotic activity, the
rate and the penetration ways into cells, the ability to
bind water and toxicity degree [3].

According to capability to penetrate into plant cells,
the cryoprotectants can be divided into 3 groups [14]:

penetrating both through a cellular wall and the
plasmolemma ( ethyleneglycol, diols, amides, dimethyl
sulfoxide and glycerol: substances with various
penetration rate through a plasmatic membrane);

penetrating only via the cellular wall, but non-
penetrating through plasmolemma (oligosaccha-rides,
amino acids, low-molecular polymers);
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C pPa3IUYHONW CKOPOCTHIO MPOHUKHOBEHUS Uepe3
Ia3MaTHYecKue MeMOpaHbl);

MPOHUKAIOIINE Yepe3 KIETOYHYIO CTeHKY, HO He
MIPOHUKAFOIIUE Yepes IUIa3MaIeMMy (OTUT0CaxapH b,
AMUHOKHUCIIOTHI, HU3KOMOJIEKYJISIPHBIE TTOTHMMEPHI);

HEMPOHUKAIOINE Yepe3 KIETOYHYI CTEHKY
(BBICOKOMOJIEKYIISIPHBIE TIOIMMEPHI U MOJTHCAXAPHIBI).

KpunonpoTtekTopsl epBoii rpynmsl, 001a1aronme
BBICOKOM OCMOTHYECKOW aKTUBHOCTHIO, MEIJIEHHO
MPOHHUKAIIHE Yepe3 IMIa3MaJeMMy B BBICOKUX
MOJISIPHBIX KOHIIEHTPAIUSAX, MOTYT CTaTh MPUIUHOMN
rubenu KJIETOK B PE3yJIbTaTe THIEPTOHUYECKOTO
ctpecca [6,11], He HCKITIOYEHO U UX TIPSIMOE TOKCHIEC-
KOe JIeCTBHE Ha KJIETKHU [7].

B cBs3u c BBIIECKa3aHHBIM Ha CTaIUM MpeBa-
PHUTEIBHOTO 0TOOPA KPHOTIPOTEKTOPOB LIEIECO00pa3HO
MIPOBOJIUTH OIIEHKY WX IIUTOTOKCUYECKOTO JCHCTBHUA,
KOTOPOE MOKET BKITIOYATh B C€0S KaK OCMOTHYECKHE,
TaK M NpsMbIe TOKcHdeckre 3(h(eKTo.

Lenpto HacTosimiedt paboThl ObLIA OIIEHKA ITUTO-
TOKCUYHOCTH KPHUOIPOTEKTOPOB, BXOMSIINX B TPHU
KJIacCa XUMHUYECKUX COCAMHEHHUH (aMHIBI, MHOTO-
ATOMHBIC CIUPTHI U OKCHUJIBI), HA MECPUCTEMBI
KapTodels 1 BUHOTpaja.

Martepunaabl 1 meToAbI

B pabote oneHeHa mepcrneKkTuBa MPUMEHEHHS B
POJIH KPUOTIPOTEKTOPOB JUIsl MEPHCTEMANILHBIX TKaHEH
BEIIECTB M3 KJIACCOB: aMHIOB — 4, TUOJIOB — §,
TPEXAaTOMHBIX CIIUPTOB — | (IMIMLEPUH), OKCHIOB — |
(IMCO). dumernncynbhoxcus BbIOpaH Kak KpUO-
NPOTEKTOP, YCHEIIHO MCIOJb30BABIIUICS NPH
KpUOKOHCEpPBUPOBaHUU MepucTeM [9,13,16].

Mepuctembl Bunorpana (Vitis vinifera L) copra
N3zabenna momydanu U3 3UMYIONIUX YepeHKOB. [l
storo B ¢putorpoHe mpu temmeparype 22°C u
¢doroneproze 16 4 (1eHs)/8 4 (HOUYB) BHIpAIIUBAIH
noberu 1o AMuHEI 4-6 Mexaoy3nuii. [locne ynanenns
JIUCTHEB MAa3yIIHbIE MEPUCTEMBI BHHOTPAJa MCIIONb-
30Bai B JallbHEHIIeH paboTe.

Mepuctembl kaprodens (Solanum tuberosum)
noJlyyaliy npopaiiydBaHueM kinyoneil npu 22°C, u3
Mo0OEToB BBIACISUIN a3y LUIHbIE MEPUCTEMBI (aIleKChl),
Ha 2 g norpy»kanu B 2 mMa 0,5; 1 unu 1,5 M pactBopa
KPHO3alUTHOTO BELIECTBA, NIPUTOTOBJIEHHOTO Ha
0,9%-m NaCl. ITocie 3KCHO3UNUU B PacTBOpeE
KPHUOTPOTEKTOPa MEPUCTEMBI B T€UCHHE 2-X YacOB
BBIIEPKUBAIN B 4 MIT (PU3HOIOTHYECKOTO PacTBOpa U
nepenocwin B yamku [lerpu (amamerp 4 cm) Ha
¢unpTpoBaNBHYI0 OyMary, cMoueHHYI0 1M ¢us-
pactBopa. Yepes 24 9 onpeaersTi IpoIeHT KOJTMIEeCT-
Ba COXpaHHBIX MepucrteM [10].

Pe3yAbTaThl M 00CyXXAeHHe
B Tabx. 1 npeacraBiaeHsl JaHHBIE O COXPAHHOCTH
MEpHCTEM KapTodens nocje 2-4acoBoil MHKYOaluu
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non-penetrating through cellular wall (high
molecular polymers and polysaccharides).

The cryoprotectants of the first group, with a high
osmotic activity, slowly penetrating through the
plasmolemma under high molar concentrations, can
cause a cell death as a result of hypertonic stress [6,11],
their direct toxic effect on the cells is not excluded as
well [7].

Proceeding from the mentioned above, at the stage
of preliminary cryoprotectants selection it is advisable
to conduct the estimation of their cytotoxicity effect,
which may include both an osmotic and direct toxic
effects.

The aim of the work was the estimation of the
cytotoxicity effect for cryoprotectants of three classes
of chemical compounds (amides, multiatom alcohols
and oxides), on potato and grape meristems.

Materials and methods

In the work there was estimated the perspective
of usage as cryoprotectants for meristematic tissues
of the substances from the classes of: amides — 4,
diols — 8, threeatom alcohols (glycerol) — 1, oxides
(DMSO) - 1. Dimethyl sulfoxide was chosen as a
cryoprotectant, successfully used for meristem
cryopreservation [9,13,15].

Isabella grape (Vitis vinifera L) meristems were
obtained from hibernating (over-wintering) grafts. With
this aim the phytotrone at 22°C and photoperiod of 16
hrs (day) / 8 hrs (night) there were grown the shoots
to the length of 4-6 internodes. After leaves removing
the grapes sinus meristems were used for the further
work. Potato (Solanum tuberosum) meristems were
obtained by tubers shooting at 22°C, from the grafts
there were isolated sinus meristems (apexes), within
the period of 2 hrs they were immersed into 2 ml 0.5;
1 or 1.5 M solution of the substance, prepared with
0.9% NaCl. After the exposure in cryoprotectant
solution, the meristems during 2 hrs were maintained
in 4 ml of physiological solution and were removed
into Petri dishes (4cm diameter) on the filter paper,
moistened with 1ml of physiological solution. After 24
hrs there was determined the percentage of integral
meristems [10].

Results and discussion

Table 1 presents the data about the integrity of
potato meristems after 2 hrs’ incubation at 21+£2°C in
amides, diols, glycerol and DMSO solutions.
Proceeding from the presented results, toxic effect of
amides is more clearly expressed, than one of diols. In
amides series only dimethylformamide (DMFA) and
dimethylacetamide (DMAC) in 0.5M concentration
damaged less than 30% of meristems. Amide solutions
of 1M concentration damaged more than 60 % of
meristems, and the incubation in 1.5 M solutions
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Tadauna 1. CoxpaHHOCTb MeprcTeM KapTodels MoJl ASHCTBUEM PAa3IMYHbIX KOHLIEHTPALU KPHOIIPOTEKTOPOB
Table 1. Potato meristems integrity under various cryoprotectants concentrations effect

Koadppunuent
Coefficient Konnenrtpanus kxpuonpoTrekropa,M
Cryoprotectant concentration, M
Kpuomnporekrop CrpykrypHas dhopMyaa Ty !
Cryoprotectant Structural formula TIPOHUIIAEMOCTH AAS
pacnpepenenus [1] SPUTPOLMTOB [ 1]
of distribution [1] of permeability for
erythrocytes [1] 0.5 1 1,5
Dopmamup, o
Formamide // 0,049 - 16,0+5,0 0 0
H—-C—NH,
Areramup, o
Acetamide // 0,062 2,66 41,3+30,6 350+5,0 0
CH3—-C— NH,
O CH,
AnmerurdopMaMup /7
Dimethyl formamide H-C=N 0233 2,96 73,7%£5,3 34,9+3,9 0
\
CH,
O CH
AnMeTmaarneTaMua i
Dimethyl acetamide CH3—-C— N 0,291 2,86 90,5+3,2 23,2+8,4 0
\
CH,
OTHUAEHTAMKOAD CH,—CH,
Ethvlene qlycol [ 0,040 1,98 100 100 100
yiene giy OH OH
MeTHAILEAAO30ABB CH,—CH,—0—-CH,
Methyl cellosolve | 0,121 - 90,3+3,6 85,6+6,4 29,3+0,4
Y OH
1,3 — mpomaHATOA CH,—CH,—CH,
5 fo ane”;iol | | 0,064 0,897 100 93,5%3,1 91,729
> prop OH OH
1,2 — IPOIAHAMOA CH,—CH—CH,
12— propane diol 0,076 1,6 93,3+3,2 88,3+4,4 76,6+9,1
<7 PTOP OH OH
14— Gyramamon CH,—CH,— CH,—CH,
1,4—bithane diol | 0137 0,979 90,3%5,2 90,0=5,4 46,1%17,2
AT buthane diot | oy OH
1,3 — GyTaHAHOA CH,— CH,—CH—CH,
15— buthane diol | | 0,227 2,64 83,3%4,6 68,853 68,0=6,1
' OH OH
2,3— GyTamamon CH,— CH—CH—CH,
Zé—b}:}rl ne diol 0,308 2,89 57,8+4,3 51,4=1,7 34,6+4,8
T buthane dio OH OH
CH,— CH—CH,—CH
527 Gyranpaon, - 2o 0,005 0,038 100 100 100
, uthane dio! OH OH
TAnnepus CH,— CH—CH,
Glyeerol | 0,005 0,038 100 100 100
th OH OH OH
CH,
Ao o=5s 0,247 - 100 100 95,0+6,2
CH,

npu temneparype 21+£2°C B pacTBOpax amMuaoB,
nuoinos, rnunepura u JIMCO. U3 npuBeneHHBIX
pe3yJNbTATOB CIEAYET, YTO TOKCUYECKHH 3D PeKT
aMHJIOB OoJIee BEIpaXeH, YeM TN0JIoB. B psy aMmuios
tonbko gumetuidopmamun (IM®DA) nu numeTuni-
aneramun (JJMALI) B xoruenTpanuu 0,5 M noBpex-
nanu menee 30% mepuctem. PacTBopsl amunioB ¢
koHHeHTpanuer 1 M moBpexnanu Oosee 60%
MepucteM, a uHKyOauus B 1,5 M pactBOpax
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resulted in a complete loss of the apexes integrity. The
highest cytotoxicity was shown by formamide,
damaged more than 80% of meristems even under
0.5M concentration.

In contrast to amides all the investigated substances
of diols series under the concentration of 0.5M showed
slightly manifested toxic effect or its complete absence.
In 1M diol solutions there were preserved more than
80% of meristems. The exception was 1,2-buthane
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MIPUBOJIMIIA K TIOJTHOM MOTEpPE COXPAaHHOCTH areKCOB.
HanOonpmyto ITUTOTOKCUYHOCTD MPOABISIT (HOPM-
amuI, moBpexaasmuii 6onee 80% MepructeM gaxe B
0,5 M KoHUEHTpaH.

B otnuume oT aMuI0OB Bce M3yUEHHBIC BEIIECTBA
psaa nuosioB B KoHueHtpauuu 0,5 M okasbiBanu
cna0oBBIpaXEHHOE TOKCHYECKOE NEHCTBUE HIIH
JEMOHCTPUPOBANU MOJHOE €ro orcyrcTBue. B 1 M
pacTBopax JHMOJOB COXpaHsIoch Ooiee 80% mepu-
creM. Hckmrouennem Obun 1,2-Oytanauon (1,2-B/),
noBpexaamuii 10 50% anekcoB. bonbIIMHCTBO
JUOJIOB B 1,5 M KOHIICHTpAIMK HAYUHAIN IPOSBISITH
CBOE MoBpexaaiomniee nericreue. OcoOEHHO TOKCHY-
HBIMH OKa3zaJluch MeTminemto3oass (ML) u 1,2-B/1,
MHKYOaIMs1 B MX pacTBOpax NPUBOIMIIA K ITOTEpe Ooriee
70% mepuctem. Okomno 50% MepucTeM COXpaHsITUCh
nociae npeiicteusa 1,4- u 1,3-BJ1, a 2,3-B] n 1,2-11]]
OKa3pIBanM 0oJiee BBHIPAKEHHBIH MOBPEXIAIOIMNN
spdext, yem 1,3-I1/]. DTUAEHIIUKOIL B JaHHOU
KOHLICHTPALIMY HETOKCHYEH.

ITo BBIpa)X€HHOCTH TOKCHUYECKOTO JIEUCTBHS HA
MEPUCTEMBI KapTOdessi aMHIBI COCTaBIISIIOT PAJ:
IMOA=]IMAILI<AA<DA.

Psig nronoB B mopsiike BO3pacTaHusi TOKCHYHOCTH
umeetr Bua: OI'<1,3-T11<1,2-T1]1<2,3-bJI<1,3-B/[=
1,4-bI< MLI<1,2-B/1.

I'munepuH TokCHYECKOro IeHiCTBUS Ha MEPHUCTEMBI
KapTodenst B UCHOJIb30BaHHBIX KOHLEHTPALUAX HE
okasbiBaet, a IMCO mposiBiisieT caboBbIpaKeHHBIN
TOKcHUYeCKUH 3 (HEKT TOIbKO B KOHIIeHTparuu 1,5 M.

B 1ab1. 2 mpuBeeHbI JaHHBIE O BIUSHUN aMHUJIOB,
auonoB, rnmuuepuHa u JIMCO Ha cCOXpaHHOCTH
MepHCTeM BHHOTpana. Pesymbrarhl McciieqoBaHMi
MOKa3bIBAIOT, YTO MEPHUCTEMBI BHHOTpaga Ooiee
YCTOMYMBEI K JNeWcTBUIO arleTamuaa (AA) u meHee
YCTONUYMBHI K ACHCTBHIO qUMeTUIdOopMaMuaa
(AM®A), uem mepuctembl kaprodens. laxe mocie
2-yacoBoi uHKyOamuu B 1,5 M pactBOope AA 0KOJIO
30% mepucTeM COXpPaHSAIOTCH.

B psiny nnonos Hanbosnee BoIpaXKEHHbIM TOKCHYEC-
kuii 3¢ ekt ormeuen s 1,2-B/1 (mo 40% mepucrem
ruOHYT B 0,5 M 1 1o 70% B 1,5 M pactBopax) u MI]
(rubexs mo 70% mepuctem B 1,5 M pacTtBOpe).
Hpyrue KpHONpOTEKTOPH! JaHHOIO psia BO BCEX
HCTIOJIB30BAHHBIX KOHLEHTPAUUSIX HE MPOSBISIOT
BBIP@KEHHOTO MOBpeXaatonero aeiicteus. OgHaxko
MOJKHO CKa3aTh, YTO MEPHCTEMBl BHHOTpaja KakK U
kapTodens okasaluch 0ojee YCTOHUYUBBIMHU K
WHKyOalluu B pacTBOpax IPOMaHIUOJIOB, YEM B
pacTBopax OyTaHIHMOJIOB.

Psig nuonoB B mopsiike Bo3pacTaHusi TOKCUYHOCTH
(1,5 M konmentpanus) umeeT Bua: OI'<1,2-T1J1<
1,3-11]1<1,4-b/1=1,3-B1=2,3-bI<M1I<1,2-B/I.

Crnenyer OTMETUTD, uTO DI ¥ NIULIEPUH TOKCHYEC-
KOTO JIeHCTBUSI Ha MEPUCTEMBl BUHOTPaJa, Kak v Ha
MepucTeMbl Kaprodens, He oka3pBalT, a JJMCO
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diol (BD), damaged up to 50% of apexes. The most
part of diols in 1.5 M concentration began to reveal its
damaging effect. Especially toxic appeared to be methyl
cellosolve (MC) and 1,2-BD, their incubation in the
solutions resulted in the loss of more than 70% of
meristems. About 50% of meristems survived after
the effect of 1.4 and 1,3-BD, and 2,3-BD and 1,2-PD
affected more markedly, than 1,3-PD. Ethylene glycol
(EG) in the given concentration is not toxic.

According to the manifestation of their toxic effect
on potatoe meristems the amides form the series:
DMFA=DMAM<AA<FA

The series of diols in the order of an increased
toxicity are of such a kind: EG<1,3-PD<1,2-PD<
2,3-BD<1,3-BD=1,4-BD<MC<1,2-BD.

Glycerol does not toxically affect the potato
meristems under the used concentrations, and DMSO
shows slightly manifested toxic effect only under 1.5 M
concentration.

In Table 2 there are demonstrated the data about
the effect of amides, diols, glycerol and DMSO on the
integrity of grape meristems.

The results of investigation show that grape
meristems are more resistant to the effect of acetamide
(AA) and less resistant to the effect of potato dimethyl
formamide (DMFA), comparing to the potatoe
meristems. Even after 2 hrs incubation in 1.5 M AA
solution about 30% of meristems are kept.

In diol series the more manifested toxic effect is
noted for 1,2-BD (up to 40% of meristems die in 0.5 M
and to 70% in 1.5 M in solutions) and MC (the death
of 70% of meristems in 1.5 M solution). Other
cryoprotectants of these series in all used concen-
trations do not manifest clear damaging cryoprotective
effect. Although, we may say, that grape meristems
as well as potato ones, appeared to be more resistant
to the incubation in propanediol solutions than in
butandiol ones.

Diol series in the order of toxicity increase (1.5 M
concentration) is as follows: EG<1,2-PD<1,3-PD<
1,4-BD=1,3-BD=2,3-BD<MC<1,2-BD.

It should be noted, that EG and glycerol do not
toxically affect the grapes meristems, as well as potato
ones, and DMSO shows slightly expressed damaging
effect.

Analyzing the causes of toxicity and estimating a
possible contribution into cell damage of osmotic
factors, it is necessary to pay attention to the presented
in the Table 1 and 2 distribution coefficients (DC) of
substances in the system water-n-octanol and to the
permeability coefficients of these substances [1].
Nowadays we have no real possibility to determine
the membrane permeability of plant cells. However
we suppose, that permeability coefficients for
erythrocytes, given in the tables, can to some extent
characterize the penetration capability of investigated
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Taonauua 2. CoxpaHHOCTh MEPUCTEM BHHOTPAJIa IO/ JEHCTBUEM Pa3IMYHBIX KOHIIEHTPAIMH KPHOIIPOTEKTOPOB
Table 2. Grape meristems integrity under various cryoprotectants concentrations effect

Koaddunument
Coefficient Konnenrtpanus kxpuonporekropa,M
Cryoprotectant concentration, M
Kpuomnporekrop CrpyKkTypHas dopMyAa
Cryoprotectant Structural formula HPOHHMILLAEMOCTH AL
pacnpeperenust [1] apuUTponuTOB|[1]
of distribution [1] of permeability for
erythrocytes [1] 0,5 1 1,5
Aneramia /9 0,062 2,66 87,0=5,0 41,0£12,2 30,3=6,6
Acetamide CH3—C— NH,
O CH,
AnmerurdopMaMup /7
Dimethyl formamide H-C—- N 0,233 2,96 42,2+34 14,0+3,8 2,8%+2,7
\
CH,
OTUAEHTAUKOAB CH,— CH,
Ethvlene alycol | | 0,040 1,98 100 100 100
yiene gy OH OH
METHALLEAAO30ABB CH,—CH,—-O—-CH,
Methvl cellosolve | 0,121 - 88,5+4,3 98,2+1,9 34,8+4,4
y OH
1,3~ npomananoa CHZ_CHZ_C|HZ 0,064 0,897 100 89,011,0 85,0124
1,3—propane diol OH OH ! ! ! ! ! '
1,2 — nponaHAMOA CH,—CH—CH,
1'2_ ropane diol 0,076 1,6 91,7+8,2 89,0+11,0 93,3+16,5
“~prop OH OH
CH,—CH,—CH,— CH
L Oyramaon R 0,137 0,979 97,6+2,5 96,13,2 75,15,4
! OH OH
1,3— GyTanamon CH,— CH,—CH-CH,
1 Cv’:fbuthane diol 0,182 1,89 88,3+16,7 86,7%5,0 70,0+19,0
! OH OH
2,3~ Oyranauon R 0,227 2,64 83,3%4,6 68,853 68,061
2,3—buthane diol OH OH ! ' ' ! ! ! ! !
1,2— GyTanauon CH,— CH—CH,—CH,
lé—buthane diol | 0,308 2,89 57,8+4,3 51,4%1,7 34,6+4,8
! OH OH
TAmmepus CH,— CH—-CH,
Glveerol | | | 0,005 0,038 100 100 100
A OH OH OH
/ CH,
AMCO
O=S5S 0,247 - 89,0+11,0 100 83,3+20,7
DMSO \
CH,

MpOSBJSET CIa00BBIPaAKECHHOE MOBPEXKIAIOIICE
JeHCTBHE.

AHanu3upys MPUYUHBI TOKCUYHOCTH W OLEHUBAS
BO3MOXKHBIN BKJIA]] B MIOBPEXKIEHUE KIETOK OCMOTH-
4ecKuX (pakToOpoB, ClemyeT oOpaTUTh BHUMAaHHE Ha
npuBeAeHHbIE B Ta0n.1 u 2 ko3¢ duuuentsr pacnpe-
nenenus (Kp) BemecTB B cucreMe Boaa — H-OKTaHOI
1 KO3 PUIHEHTHI TPOHUIIAEMOCTH ITUX BemecTs [ 1].
B HacTosiiee BpeMsi MbI HE pacrojaraeM peajibHOn
BO3MOXHOCTBHIO OMpPEACICHUS NPOHUIAEMOCTH
MeMOpaH pacTUTENbHBIX KJeTOoK. OMHAaKO MBI
rmoJjiaraeM, 4To K03 pHIMEeHThl MPOHUIIAEMOCTH JJIs
SPUTPOIUTOB, MPUBEICHHBIC B TaOIUIAX, MOTYT B
KaKOH-TO MEpe XapaKTepHU30BaTh MPOHUKAIOIIYIO
CIMOCOOHOCTh M3YYEHHOTO psja BEMECTB U s
KIIETOK pacTeHui. I3BecTHO, 4TO AraMeTp OeIKOBOM
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substances series for the plant cells as well. It is known
that the diameter of protein pore both in plasmolemma
of the plant cell and in erythrocyte membrane is about
4A, and membrane structures of animals and plants
cells within the frames of investigated problem do not
differ from each other significantly. Substances, which
distribution coefficient is less than 0.1, badly penetrate
through the lipid bilayer of plant membrane, but may
come along the water channels, if their molecular
diameter is not more than 4A [5]. Glycerol, cha-
racterized both by the lowest distribution coefficient
(low solubility in lipid phase) and the molecular diameter,
which is more, than 4A [1], slowly penetrates into the
cell, and does not toxically affect on grapes and potatoes
meristems. EG also characterised with a slight DC
value, has a high coefficient of permeation due to small
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[IOpHI U B TJIa3MalIeMM€ PACTUTENbHON KJIETKH, U B
MeMOpaHe SpUTPOLHTa 0Koo 4A, a cTpyKTyphl MeM-
OpaH KJIETOK pPacCTCHUH M )KMBOTHBIX B paMKax pac-
CMaTpUBacMoOM 3a7a4u CyIECTBEHHO HE OTNIMYAIOTCS
Ipyr oT apyra. BemecTtsa, koagduuueHT pacnpene-
JIeHUsI KOTOpbIX MeHb1le 0,1, M10X0 MPOHUKAIOT Yepes
JIUIUAHBIN OMCII0i MeMOpaH pacTeHuit, HO MOTYT IPO-
XOZIUTBH IO BOJHBIM KaHajaM, €CJIU JUaMETP UX MOJIe-
Kysael He npesbimaer 4A [5]. Tnuuepun, xapakre-
PU3YIONIHICS CaMbIM HU3KUM KOA((GUIIMEHTOM pac-
npeneiaeHns (HU3KOH pacTBOPHUMOCTBIO B JIMITUIAHON
dasze) ¥ IMAMETPOM MOJIEKYIIBI, TPEBBIMAOIIM 4A
[1], MeIEeHHO MTPOHUKAET B KIETKY M HE OKa3bIBAaeT
TOKCHYECKOTO JEWCTBHS Ha MEPHUCTEMBI BUHOTPAJIA
U KapTodensi. DTUIEHIINKOIb, TAK)XKE XapaKTepu3ye-
MBI HeOonbmol BenuunHoi Kp, umeer Gonpuioit
KO3 QUIIHEHT MPOHUIIAEMOCTH H3-32 MAJIEHEKOTO JIHa-
metpa Monekyiisl — 2,6A [1]. [Tponukas uepes Genko-
BbIE TIOpBI, DDI" HE OKa3bIBaE€T TOKCHUYECKOTO JEHCT-
BHA Ha MepucTeMbl. OTCyTCTBHE KOPPEISILIUN TOKCHY-
HOCTH muIeprHa u DI’ ¢ UX mpoHMKaromen crocoo-
HOCTBIO B KIIETKH CBHJICTEIHCTBYET O TOM, YTO B 00-
Iee TOBpeXKIatoIIee AeHCTBUE YKa3aHHBIX BEIIECTB
ocMOoTHYecKui 3((PeKT HEe BHOCUT CYIIECTBEHHOTO
BKiaga. Cienyer oOparuTh BHUMaHHE HA TOT (DaKT,
YTO B TOMOJIOTHYECKOM Py UCCIEIOBAHHBIX JHOIOB
C YBEJIMYEHHEM YMCIIa M JUIMHBI AJIKWJIBHBIX PaJuKa-
JI0OB MOBbIIIaeTcs KO3QGUUHEHT pacupeneiaeHus
JAHHBIX BEIIECTB (T.€. pacTeT UX ruApoPOOHOCTE) U
YCHJIMBAeTCs MX MOBpEXKAAoIee AeiicTBUE. Pe3ynb-
TaThl, NOJIy4eHHbIE A psAnoB uzomepon 1,3-I111 —
1,2-I1A u 1,4-B — 1,3-B1 — 2,3-b/1 — 1,2-Bb/1, cBune-
TEJILCTBYIOT, YTO BHYTPH Psijia C yBEITUUYCHUEM KOI-
(urenTa pactpeeneHus yCUINBaeTCs TOKCHIECKOe
JeiiCTBHE BEIIECTB HA MEPUCTEMBI, YTO COTIACYeTCs
¢ JaHHBIMH [2].

BuiBOADI

VYBenuuenue Kp NpuBOIUT K OBBIIIEHUIO IPOHU-
LAEMOCTH BEILIECTB 4epe3 JIMIUIAHBIA OMCIIOH, 4TOo
YBEJIMYUBACT BEPOSTHOCTh NEPTypOaurii B MeMOpaHe
1 X MOBpeXIeHNH. PaccMaTpuBas pe3ynsrarsl, MOITy-
YEeHHBIE 1A PAJa THICHIIIMKOIb — METHIILIEIUIO30I1bB,
MO>KHO OTMETHUTh, YTO BBEIEHUE METOKCUIPYIIIBI B
Mosekyy O IpUBOAUT K MOSABIEHUIO TOKCHYECKOTO
apdekra y ML [17].

AHaJIOTUYHBIX BEIBOJIOB 110 OTHOIIICHHIO K aMHIaM
MBI CJIeJIaTh HE MOXEM B CBSI3U C OTCYTCTBUEM BO3-
MOXHOCTH UCCIIEI0BAaTh BECh PsJl BEIIECTB JAHHOTO
KJIacca.

Jlnutepatypa
1. TlopdieHko O.l., lopdieHko €.0., JliHHik T.I1., KomnaHieub A.M.
MexaHi3My NpOHUKaHHA KPiONPOTEKTOPIB Kpi3sb MeMbpaHu
eputpouuTis // Mpobn. kpnobuonorum.— 2002.— Ne4.— C. 9-15.
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molecule diameter of 2,6A [1]. Passing through pores
EG does not toxically affect meristems. The absence
of correlation between glycerol and EG toxicity and
their penetration capability into the cells testifies to
osmotic effect does not significantly contribute to the
total damaging effect of the mentioned substances.
The fact should be noted that in the series of
homologues of investigated diols with the increase of
the length and number of alkyl radicals, the distribution
coefficient of these substances (that is their
hydrophobicity grows) enhances and their damage
effect increases. The results, obtained from the isomers
series of 1,3-PD-1,2-PD and 1,4-BD-1,3-BD-2,3-
BD-1,2-BD testify to the fact that within the series
with the increase of distribution coefficient the toxic
effect of substances on meristems intensifies, that
corresponds to the data [2].

Conclusions

The increase of DC results in the strengthening of
substance permeability through the lipid bilayer that
increases perturbation probability in membrane and
their damages. Considering the results, obtained for
the ethylene glycol series: methyl cellosolve, it is
possible to note, that introduction of the metoxy group
into EG molecular leads to the appearance of toxic
effect [1].

Analogue conclusions in respect of amides we
unable to make because of the absence of the
possibility to investigate the whole series of this class
substances.
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