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I1ccJIe,n;oBaHMe Kcepope3MCTeHTHOCTM
M perrpo,n;YKTMBHOM aKTMBHOCTM 06e3BO)KeHHbIX

,n;p0)I()KeM Saccharomyces cerevisiae
,a-p meXH. HaYK, npo¢.T.B.MEJIE,UHHA, C.A.qEPEllAHOB

CaHKm- flemep6ypzcKUU zocyaapcmeeHHblU yHueepcumem HU3KomeMnepamypHblx U nUUI,eebix meXHOAOZUU

The effect of relationship of nitrogen and carbohydrate - containing
components in the yeast cells on their reproductive activity after dehydration
was determined. It was found that by changing this relationship it is possible
to control the synthesis of trehalose, glycogen and protein. With the
relationship of the protein/structural carbohydrate equal to 1 ± O. 1, high
viability and preservation of reproductive activity of cells is reached.

Ilp06JIeMa nOJIyqeHHH Kcepope3HcTeHTHbIx ):(pmloKeH

Saccharomyces cerevisiae HHTepecYeT KaK TeopeTHKoB, TaK

H npaKTHKoB. B pe3YJIbTaTe HX pa60TbI HaKOnJIeHO 60JIb-

woe KOJIHqeCTBOcBe):(eHHH,OTHOCH~HXCHmaBHbIM 06pa-

30M K nOJIyqeHHIO aKTHBHbIXCyxHX XJIe60neKapHbIX ):(P0)l(-

)l(eH ):(JIHTeJIbHOrOcpOKa xpaHeHHH. IlpH 3TOM OQeHHBa-

IOTCHHX XJIe60neKapHbIe CBOHCTBa,TO eCTb 6Po):(HJIbHaH

aKTHBHOCTbnpH C6pa)l(HBaHHH caxap03bI (3HMa3HaH aK-

THBHOCTb) H MaJIbT03bI (MaJIbTa3HaH aKTHBHOCTb), a He

penpO):(yKTHBHaH aKTHBHOCTb, KOTopaH HMeeT 60JIbllIOe

3HaqeHHe npH HCnOJIb30BaHHH):(erH):(pa'I'HpOBaHHbIX):(P0)l(-

)l(eH B KaqeCTBe noceBHoro MaTepHaJIa B npOMbIIlIJIeHHOM

MaCWTa6e.

113BecTHO,qTO <pH3HOJIOrHqeCKaHaKTHBHOCTbKJIeTOKH

HX penpO):(yKTHBHaH cnoc06HOCTb onpe):(eJIHIOTCHco):(ep-

)l(aHHeM B HHX 6eJIKa H PHK, OTypOBHH KOTOpbIXB noceB-

HOM MaTepHaJIe 3aBHCHT HHTeHCHBHOCTb pa3MHO)l(eHHH

KJIeTOKnpH nOCJIe):(YIO~eM HX KYJIbTHBHpOBaHHH,a TaK)I(e

3KOHOMHqeCKHHK03<p<PHQHeHTnorpe6JIeHHJI cy6crpaTa. B

npOTHBOBec 3TOMy Kcepope3HCTeHTHOCTb ):(p0)l()I(eH KOp-

peJIHpyeT C HH3KHM co):(ep)l(aHHeM B HHX a30Tco):(ep)l(a-

IQHX <ppaKQHH,H npe)l():(e Bcero CB060):(HbIX aMHHOKHCJIOT.

Oc06aH POJIb B 3aIQHTe KJIeTOK BO BpeMH ):(erH):(paTaQHH

OTBO):(HTCHTperaJI03e, KOTopaH npe):(oxpaHJleT KJIeTOqHbIe

CTpyKTYpbI B CTpeCCOBbIXcHTyaQHJlX, HanpHMep npH 06e3-

BO)l(HBaHHH):(pO)l()I(eH,OCMOTHqeCKOMHJIHTeMneparypHoM

WOKe. Onpe):(eJIeHHaH POJIb B coxpaHeHHH )l(H3Hecnoc06-

HOCTHKJIeTOKB 3KCTpeMaJIbHbIX YCJIOBHJlXOTBO):(HTCJITaK-

)l(e ):(pyroMy pe3epBHoMy BeIQeCTBYKJIeTOK- mHKoreHy, H

B qaCTHOCTH ero MeTa60JIHqeCKH aKTHBHbIM <ppaKQHJlM

[2,3,4,5].
.D:JIHBbIHCHeHHHBJIHHHHHCOOTHOllIeHHHa30Tco):(ep)l(a-

IQHX H ymeBo):(co):(ep)l(aIQHX KOMnOHeHTOBKJIeTOK Ha HX

penpo):(yKTI1BHYIOaKTI1BHOCTbnOCJIe06e3BO)l(HBaHI1H6bIJII1

I1CCJIe):(OBaHbI):(Ba 06pa3Qa QI1CTOHKyJIbTypbI ):(p0)l()I(eH

Saccharomyces cerevisiae, BbIpa~eHHbIX H3 np0611pOqHOH

KYJIbTYpbIIlITaMMa JIB-7 H3 KOJIJIeKQHHru,«Xrre6» (CaHKT-

IleTep6ypr).

B nepBoM CJIyqae ):(JIHHaKOnJIeHHH 6HoMaccw qHCTOH

KYJIbTYpbI (qK) HCnOJIb30BaJIH pe)l(HM KyJIbTHBHpoBaHHH,

B KOTOpOMnpHToK yrJIeBO):(Horo nHTaHI1H n03BOJIHeTnOJIy-

qHTb KJIeTKH 6P0):(HJIbHOrO THna (Ta6JI. 1). B 3TOM BapH-

aHTe no):(aqa a30THoro nHTaHHH 6bIJIa paCCqHTaHa Ha no-

JIyqeHHe KJIeTOKC co):(ep)l(aHHeM cwporo npOTel1Ha OKOJIO

50 %, qTO B nepeCqeTe Ha CB COCTaBJIHeT9 % a30Ta.

3TOT 06pa3eQ, KaK BH):(HOH3 Ta6JI. 2, HMeJI BbICOKoe co-

):(ep)l(aHl1e 6eJIKa, cB060):(HbIX aMHHOKHCJIOTH PHK.
BTOpOH 06pa3eQ ):(p0)l()l(eH TaK)l(e 6bIJI nOJIyqeH no npHH-

QHnaM nepHo):(HqeCKOH KYJIbTYpbI C npHTOKoM nHTaTeJIb-

HbIX KOMnOHeHTOB,HO npH 3TOM B QeJIJlXYBeJIHqeHHH KO-

JIHQeCTBa M06HJIbHbIX pe3epBHbIx ymeBo):(oB pacxo):( ac-

CHMHJIHpyeMoro a30Ta 6bIJI paCCQHTaH, HCXO):(JIH3 co):(ep-

)l(aHI1H cbIporo npoTeHHa B ):(p0)l()I(ax 37 - 38 %, QTO B

nepeCqeTe Ha a30T COCTaBJIJleT6 % OT CB. 3TH ):(P0)l()I(H

6bIJIH ):(bIxaTeJIbHOrO THna H co):(ep)l(aJIH MeHbllIe a30TCO-

):(ep)l(a~HX KOMnOHeHTOB, qeM nepBbIH 06pa3eQ (CM.

Ta6JI.l H 2).
IlOJIYQeHHbIe 06pa3QbI BbICYIlIHBaJIH Ha JIa60paTopHoH

yCTaHoBKe B BH6pOKl1nH~eM CJIoe npH TeMnepaType

Ta6Auu,a I
3HepZemU'IeCKUU 06MeH e KAemKaX '1ucmou KyAbmypbl

06- .ll.blxaTeJlbHasI
A3po6HasI AHa3po6HasI

pa- aKTI1BHOCTb
6pOAl1JIbHa51 6POAI1J1bHa51

Q02'
aKTI1BHOCTb aKTI1BHOCTb

3eu
Qco2 B03JlYX, Qco2a30T,l.J:K MKJl/Mr CB/'!

MKJl/Mr CB/'! MKJl/Mr CB/'!

1 147 132 403
2 150 78 399



Ta6Auu,a 2
XUMulfecKuu cocmae UHmaKmHblX U aecuapamupoeaHHblx

KAemOK Saccharomyces cerevisiae, UlmaMM Jl B-7

I-A o6pa3eu '-IK 2-A o6pa3eu '-IK

KOMnoHel-IT I1HTaKTllblc
L!,erl1L\paTI1-

I1HTaKTHble
L!,erl1)lpaTI1-

KJlCTKI1,
pOBaHHbie

KJIeT.KJ1 ,
pOBaHHbic

% OT CB
KJleTKH, % OT CB

KJleTKH,
% OT CB % OT CB

OCJlOK 41,2 32,6 32,0 29,1

AMI1HOKI1C-
9,1 10,3 5,1 6,1JlOTHblH nyJl

PHK 8,6 9,9 6,3 7,9

TpCr3JlO3a 1,2 0,3 14,8 7,9

rJlI1KOreH,
paCTBOpl1-

MblH B 1,7 0,4 3,6 2,9
yKCYCHOH
KHCJlOTe

rJlHKOrCH,
paCTBOpl1-

MblA B 3,2 6,9 6,0 5,7
XJIopHoA
KI1CJlOTC

OmoweHHc 6eJlOK/yrJlCBOL\bl

1,55 1,13 0,68 0,71

35°C )J,O OCTaTOYHOrO cO)J,ep)l(aHI151 BJIarl1 8,0±0,5 %.
06HapY)l(eHO, YTO KJIeTKI1 6PO)J,I1JIbHOrO Tl1na Tep5l1OT

)J,O21 % 6eJIKa. O)J,HoBpeMeHHo B HI1X np0I1CxO)J,51T 3HaYI1-

TeJlbHble 113MeHeHI151 KOJll1yeCTBa 3anaCHblX cPpaKUI1H rJII1-

KoreHa (Ta6JI.2). B pe3YJIbTaTe nOCJIe CYWKI1 KOJIl1yeCTBO

)I(I13HeCnoc06HblX KJleTOK COCTaBJl5IeT TOJIbKO 70 - 75 %.
Bo BTOpOM 06pa3u,e )J,erl1)J,paTaUI15I npl1BeJla K 3HaYI1-

TeJlbHOMY na)J,eHI1I-O ypOBH5I Tperan03bl B )J,pO)l()I(ax, B TO

BpeM5I KaK nOTepl1 6eJIKa npl1 06e3BO)l(I1BaHI111 He npeBbI-

waJlI1 9 %. B pe3YJIbTaTe )I(I13HeCnoc06HoCTb nOJIyYeH-

HblX )J,p0)l()l(eH COCTaBI1J1a 90 - 92 %.
..Qanee I1CCJle)J,OBanl1 penpO)J,yKTI1BHylO aKTI1BHOCTb 06e3-

BO)l(eHHblX )J,p0)l()l(eH YI1CTOH KYJlbTYpbI npl1 )J,JlI1TeJlbHOM

XpaHeH1111 B cpe)J,e 6e3 )J,ocTyna B03)J,yxa. Cnoc06HoCTb K

pmMHO)l(eHl11-O ou,eHI1Banl1 no HaKOnJleHl1lO 6110MaccbI noc-

Jle KYJlbTI1Bl1pOBaHI151 B TeyeHl1e 6 Y B cpe)J,e, cO)J,ep)l(alUeH

5 % C6pa)l(I1BaeMbix caxapoB, I1CTOYHI1KOM KOTOpbIX 5IBJI5I-

JlaCb MeJlaCCa, 11 nocJle a3paUl111 2 JI/Y/JI. IToKmaHo, YTO

Yepe3 6 Mec XpaHeHI151 aKTI1BHOCTb I-ro 06pmua qK ynana

no cpaBHeHl11-O C I1CXO)J,HbIMI1, He06e3BO)l(eHHblMI1 )J,po)l()l(a-

MI1 B 3,5 pma, B TO BpeM51 KaK y 2-ro 06pmua OHa COCTaBI1-

JIa 83,3 % OT I1CXO)J,HOH (CM. pI1CyHOK). qepe3 12 Mec xpa-

HeHI151 :na BeJll1YI1Ha )J,JI5InepBoro 06pmua COCTaBJI5IJla 7 %,
a )J,JI5IBToporo - 64 % OT HaKOTIJleHI15I 6110MaCCbl He nO)J,Bep-

raBWI1XC5I 06e3BO)l(I1BaHl1ID )J,p0)l()l(eH qK. TaKI1M 06pmOM,

30
~ 25
C\l

'S: 20OJ
)l;
)l; 150Cl.
q 10OJ
:s:
I 5co
)l;
Cl. 0OJ
q
0 0 6 9 120

KOHu,eHmpau,UJI 6UOMaccbl Ifepe3 6 If KyAbmueupoeaHUJI
apoJIC:JIceu c pG3HbiM COaep:JICaHUeM mpecGA03bl e KAemKaX e

3aeUCUMocmu om aAumeAbHocmu ux XpGl1eHUJl

KJIeTKl1 C BblCOKI1M cO)J,ep)l(aHl1eM TperaJl03bl I1MeJlI1 He

TOJIbKO 60JIee BbICOKYI-O BbI)I(l1BaeMOCTb nocJle 06e3BO)l(I1-

BaHI15I, HO 116bICrpO BOCCTaHaBJII1Banl1 CBOI1 penpO)J,yKTI1B-

Hble CBoHcTBa. CJle)J,oBaTeJIbHO, )J,JI5IBbJpalIIl1BaHI151 )J,P0)l(-

)I(eH YI1CTOH KYJlbTYpbI, nO)J,BepraeMoH 06e3BO)l(I1BaHI11-O 11

nOCJIe)J,ylOlIIeMy )J,JII1TeJIbHOMY XpaHeH111-O (He MeHee 6

Mec), nO)J,xo)J,I1T TOJIbKO pe)l(l1M ymeBo)J,Horo nI1TaHI151, npl1

I1CnOJIb30BaHI111 KOToporo nOJIyyalOT KJleTKI1 )J,blxaTeJIbHO-

ro Tl1na C 60JIbWI1M cO)J,ep)l(aHl1eM pe3epBHblx ymeBo)J,oB.

BBI1)J,y Toro 4TO penpo)J,yKTI1BHa51 aKTI1BHOCTb KJleTOK

CB5I3aHa C cO)J,ep)l(aHl1eM B HI1X 6eJIKa, 113Y4anl1 BJII151Hl1e

a30THoro nl1TaHI151 Ha nOJIY4eHI1e )J,p0)l()I(eH C BblCOKI1M

cO)J,ep)KaHl1eM KaK 6eJIKa, TaK 11 pe3epBHblx ymeBo)J,oB.

He BbI3bIBaeT COMHeHI151 TOT cPaKT, YTO mOTHoe nl1Ta-

Hl1e BJIl15IeT Ha peryJIl1pOBaHl1e 6110XI1MI14eCKOro COCTaBa

)J,pO)l()l(eH, I1X 6pO)J,I1JIbHyl-O aKTI1BHOCTb 113KOHOMI14eCKI1H

K03cPcPl1Ul1eHTa nOTpe6JIeHI151 cy6cTpaTa.

TaK, p5I)J,OM I1CCJIe)J,OBaTeJIeH yCTaHOBJleHO, YTO npl1 JII1-

MI1TaUl111 mOTa [1] B KJIeTKaX )J,p0)l()I(eH caXapOMI1u,eToB

(wTaMMoB KaK BepxoBoro, TaK 11HI130BOrO 6pO)l(eHI151) yBe-

JII14I1BaeTC5I cO)J,ep)l(aHl1e pe3epBHblx ymeBo)J,oB, 11oc06eH-

HO ml1KOreHa, HO npl1 3TOM CHI1)1(aeTC5I cPepMeHTaTI1BHa51

aKTI1BHOCTb, B yaCTHOCTI1 MaJIbTmHa5I. 3TO - He)l(eJIaTeJlb-

HbIH cPaKTop, TaK KaK TaKl1e )J,pO)l()I(11 6y)J,yT nJloxo pa3-

MHO)l(aTbC5I B COJlO)J,OBOM cycJIe, YTO oTpa311TC5I Ha I1H-

TeHCI1BHOCTI1 maBHoro 6pO)l(eHI151 nl1Ba. B TO )I(e BpeM5I C

nOBbIWeHl1eM KOJll1yeCTBa mOTa B )J,p0)l()I(ax na)J,aeT Kce-

pope311CTeHTHOCTb )J,p0)l()I(eH.

B CBeTe 3TI1X pa60T 113Y4anl1 BJII15IHl1e )J,03I1pOBKI1 a30-

Ta 113 pacyeTa cO)J,ep)l(aHI151 ero B )J,p0)l()I(ax 6,0; 6,5; 7,5 11

8,0 % OT CB npl1 nOCT05lHHOM BO Bcex onblTax OTHowe-

HI1I1 N : P205 = 3 : 1. B 3TI1X 3KCnepl1MeHTaX npl1TOK yrne-

BO)J,HOro nl1TaHI15I 6bIJI paCC411TaH TaKI1M 06pa30M, YT06bl

npe)J,oTBpaTI1Tb KaTa60JII1THyl-O penpeccl1l-O, oTcyTcTBl1e

KOTopoH 5IBJI5IeTC5I He06xo)J,I1MbIM YCJloBl1eM )J,JI5I CI1HTe3a



Ta6Jluu,a 3
bUOXUMU'IeCKUU cocma8 apoJICJlCeu ( % om CB) npu pmHou

a03Upo8Ke moma

KJIeroQHbIA
COcraB .l\poltOKeA(%) npH CO.l\epJKaHl-lIla30Ta, % OTCB

KOMnOHeHT 6 6,5 7,5 8
(I-A BapHaHT) (2-A BapHaHT) (3-A BapHaHT) (4-A BapHaHT)

DeJIOK 32,0 35,1 36,7 38,2

AMHHOKllC- 5,1 7,8JIOTHbIAnyJI 8,5 -

CYMMa 46,4 37,1 36,0 33,2YTJIeBO.l\OB

TperaJIoJa 14,8 9,7 8,3 7,5

BbIXO.l\6HoMaccbI, % Ha ACE

180,8 176,3 172,9 156,2

OrnoweHHe 6eJIoK/YTJIeBO.llb1

0,7 0,9 I 1,0 I 1,2

TperaJI03bI. KaK BH)J,HOH3 Ta6JI. 3, TOJIbKOB 1, 2 H 3-M

BapHaHTax OIIbITOB )J,PO)IOKHMeTa60JIH3HpOBaJIH caxapo-

3Y B OCHOBHOM)J,bIxaTeJIbHbIM IIyTeM, B TO BpeMR KaK B

4-M BapHaHTe HMeJIO MeCTO a3p06HOe 6pO)l(eHHe, 0 qeM

CBH)J,eTeJIbCTByeTHH3KHH BbIXO)J,6HOMaCCbI.

HaH60JIbllIHH HHTepeC C TOqKH 3peHHR IIOJIyqeHHR cPH-

3HOJIOrHqeCKH aKTHBHbIX KJIeTOK IIpe)J,CTaBJIRIOTBapHaH-

TbI, B KOTOpbIXCOOTHOllIeHHe6eJIOK/ymeBO)J,bI IIpH6JIH)I(a-

eTCR K 1.
3TH 06pa3UbI 06e3BO)l(HBaJIHH H3)"1aJIH HX XHMHqeCKHH

COCTaBH )l(H3HeCIIOc06HOCTb (Ta6JI. 4). ,IJ;JIRToro qT06bI

BbIRBHTbPOJIbrperan03bI B IIpOI.~eCCe06e3BO)l(HBaHHR, OII-

Ta6Jluu,a 4
bUOXUMU'IeCKUU cocma8 apoJICJlCeu nOCJle aei!uapamau,uu

COCTaB ,llpo)l()l(eH (%) npH
CO,llep)l(aHUH aJOTa B ,llPO)l()l(ax

KrreTo'IHble KOMnOHeHTbI ,ll0 06e3BO)l(liBamrn, % OT CB

6,5 7,5

DeJlOK 31,9 30,1

AMI1HOKHCJlOTbI 8,1 8,9

B ,llPO)l()l(ax nocJle
4,5 4,5,llerl1,llpaTalll1H

TperaJI03a B cynepHaTaHTe 4,1 3,3

B 06e3BO)l(eHHbIX
8,6 7,8,llpo)l()l(ax

YmeBO,llbI 36,6 34,6

COOTHOllIeHHe 6eJloK/ymeBO,llbI

0,87 0,87

Ta6Jluu,a 5
(/JepMeHmamU8HaJi aKmU8Hocmb apOJICJlCeu, nOJlY'leHHbIX npu

pa3Hou a03Upo8Ke a30mHOi!O nUmaHUJI

Co,[(epJKa-
<1>epMeHTaTI1BHlliIaKTHBHOCTb ,[(poJl(Jl(eil,

Hl1e a30Ta B
Mr CO,lMr CB/'!

I1HTaKTHblX Caxapo3a MaJlbTOJa
,[(PO)l(Jl(aX, %

,[(0 CyrnKH nocJle CyWKH ,[(0 CyWKH nocJle CyWKH

6,5 476±17 454±14 224±IO 232±3

7,5 489±8 395±23 190±15 228±8

pe)J,eJIRJIHee cO)J,ep)l(amle B 6HoMacce H cyIIepHaTaHTe. nO

BbIXO)J,yrperaJI03bI, IIO BceH Bll)J,HMOCTH,MO)l(HOCy)J,HTb0

CTeIIeHH IIOBpe)l()J,eHHR)J,pO)l()I(eH,TaK KaK OHa yqaCTByeT B

peryJIRUHH OCMOTHqeCKOrO)J,aBJIeHHRB KJIeTKe [6].

KaK CJIe)J,yeTH3 IIpHBe)J,eHHbIx pe3YJIbTaTOB(CM. Ta6JI. 4),

KOJIHqeCTBOTperaJI03bI B 06e3BO)l(eHHbIX )J,p0)l()I(ax IIpaK-

THqeCKH He H3MeHHJIOCb IIO cpaBHeHHIO C IIpeCCOBaHHbI-

MH, B TO BpeMR KaK IIOTepH 6eJIKa H cyMMapHoH cPpaKUHH

ymeBO)J,OB 60JIee OmYTHMbI Y 06pa3ua C BbICOKHM cO)J,ep-

)l(aHHeM a30Ta B KJIeTKax. 3TO orpa3HJIOCb Ha HX )l(H3He-

cIIoc06HOCTH, KOTopaR B IIepBOM BapHaHTe COCTaBHJIa

92 %, a BO BTOpOM - 85 %, HeCMOTpR Ha TO, qTO BbIXO)J,

Tperan03bI H3 KJIeTOK B 060HX BapHaHTax 6bIJI IIpaKTH-

qeCKH O)J,HHaKOBbIM(40 - 42 %).
3TH H3MeHeHHR IIOBJIHRJIHHa cPepMeHTaTHBHyIO aKTHB-

HOCTb)J,p0)l()I(eH: y 06e3BO)l(eHHbIX )J,p0)l()I(eH C IIOHH)I(eH-

HbIM cO)J,ep)l(aHHeM a30Ta ra3006pa3yIOmaR CIIoc06HOCTb

yIIana Ha 4,6 %, B TO BpeMR KaK y 60raTbIX a30TOM - Ha

19,2 %. npH 3TOM aKTHBHOCTb cPepMeHToB MaJIbTa3HOro

KOMIIJIeKCa (Ta6JI. 5) IIpaKTHqeCKH He H3MeHHJIaCb.

TaK KaK H3MeHeHHH B KOJIHqeCTBeHHOM cO)J,ep)l(aHHH

Tperan03bI BO BpeMR 06e3BO)l(HBaHHR He 6bIJIO BbIRBJIeHO,

Ta6Jluu,a 6
BJlUJIHUe CKopocmu CylUKU Ha r/JpaKu,uoHHblU cocma8

yi!/le80a08 apoJICJlCeu

<!>paK/lHOHHbIH COCTaB ymeBO,[(OB (%) npH
CKopocm y,llaJIeHU» BJlam, %/MHH

<!>paK/lHH YTJleBO,llOB
1,0 0,07

,[(0 CYlillill nocJle ,ll0 CyrnKH nocJle

,llpO)l()l(li 12,1 5,4 9,7 4,5

TperaJI03a
CynepHa-

- 7,0 4,1TaHT
-

[JlHKOreH, YKCyCHOH 6,8 3,8 5,1 4,3
paCTBopH-

MbIH B
lGICJlOTaX X1JOpHOH 7,4 5,6 11,1 10,9

CTpYKTYpHble 19,9 12,5 18,8 16,0



a cyMMa YrJIeBO~HbIX cPpaKIUIH na~aJIa, ~aJIhHeHllme JilC-

CJIe~OBaHJil5I 6blJIJiI HanpaBJIeHbI Ha BbI5ICHeHJile POJIJiI~py-

rHX YrJIeBO~HbIX cPpaKQJilH- rmlKoreHa JiICTpyKfypHhIX yr-

JIeBO~OB (Ta6JI. 6). npJil 3TOM 6Ji1oMaccy 06e3BO)f(JiIBaJIJiI B

)f(eCTKOMpe)f(JiIMe (CKOpOCTh ~aJIeHJil5I BJIarJil 1 %/MJilH) JiIB

M5IrKOMpe)f(JiIMe (CKOpOCTh ~aJIeHJiIjj BJIafJil 0,07 %/MJilH).

113 Ta6JI. 6 BJiI~HO, qTO npJil M5IrKOM pe)f(JiIMe 06e3BO)f(JiI-

BaHJil5InOTepJil Bcex cPpaKQJilH He3HaqJilTeJIhHhi. npJil )f(eCT-

KOMpe)f(JiIMe CyWKJiI, Kor~a CKOpOCTh y~aJIeHJil5I BJIarJil BhI-

COKa, OTqeTJIJilBO BJiI~Ha POJIh Ka~oH Jil3cPpaKQJilH. B 3TOM

cJIyqae 3a~eHcTBoBaHbI Bce YrJIeBO~HhIe cPpaKQJilJiI, KpoMe

TperaJI03hl. Oc06eHHo CJIe~yeT OTMeTJilTh na~eHJile KOJIJiI-

qeCTBa CrpyKTypHhlX YrJIeBO~OB (Bep05lTHO, n03TOMY KO-

JIJilqeCTBO MepTBblx KJIeTOK B03pOCJIO C 8 ~o 45 %). nOKa-

3aTeJIb )f(JiI3HeCnoc06HOCTJiI B ~aHHOM cJIyqae TaK)f(e KOp-

peJIJilpOBaJI C KOJIJilqeCTBOMTperaJI03hl, KOTOpa51 BhIXO~JiIT

Jil3 KJleTOK npJil OBO~HeHJilJiI. B nepBOM cJIyqae B BO~HYlO

cpe~y BhlWJIO 57,9 % OT KOJIJilqeCTBa rperaJI03hI B cyxJilx

~p0)f()f(ax, BO BTOpOM - 44,4 %.

nOJIyqeHHhle ~aHHhIe nO~TBep)f(~alOT TOqKY 3peHJil5I Tex

liCCJIe~OBaTeJIeH, KOTophle OTBO~51T POJIh OCMOTliqeCKli

aKTJilBHOrO BeIQeCTBa TperaJI03e, a He 3HepreTliqeCKOMY

cy6cTpaTy, KOTOphIH liCnOJIh3yeTc5I ~JI5I 3H~oreHHoro ~hI-

XaHli51 BO BpeM5I ~efli~paTaQlili [1,2,3].
TaKliM 06pa30M, nyTeM li3MeHeHli51 YfJIeBO~Horo JiIa30T-

HOro 06MeHa npli KYJIhTliBlipoBaHlili ~pO)f()f(eH B npocToH

nepliO~liqeCKOH KyJIhTYpe C a3paQlieH MO)f(HOperymlpoBaTh

CJilHTe3 TperaJI03hI, I1IliKOreHa li 6eJIKa. YCTaHOBJIeHO, qTO

npli OTHoweHlili 6eJIoK! CrpYKTYpHbIe YrJIeBO~hI B 6lioMac-

ce, paBHoM 1 ,O±O, 1, ~OCTJilraeTC5I BhICOKa51)f(li3HeCnoc06-

HOCTh KJIeTOK li ~JIliTeJIhHa51 coxpaHHocTh liX penpo~YK-

TJilBHOH aKfliBHOCTli. BhI5IBJIeHa TaK)f(e POJIh fJIliKOreHa,

oc06eHHo cPpaKQlili, pacTBopliMOH B yKCyCHOH KliCJIOTe, KaK

liCTOqHliKa YfJIeBO~HOro nliTaHli51 npli 3H~oreHHOM ~hIxa-

Hlili ~pO)f()f(eH li POJIh TperaJI03bI KaK OCMOqYBcTBliTeJIh-

Horo KOMnOHeHTa KJIeTKli.
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