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Po~bCHHXpOHB38UHH 
3~eKTpu11eCKHX ocnu~~HUHH 

s 6HOKOMMYHHKanuu* 

T. H. Fpe'temw, JI. K XAyooea 

r HOKOMMYHHKaIJJHI - BCH COBOKYITHOCTh npoueCCOB pacrrpOCTpa­

ll HeHHH H o6MeHa HH<pOpMautten: B Mttpe )l(HBhlX cymecTB. OpraHH3-

Mhl, y KOTOphIX xorn 6hl B 3a4aT04HOM BHJJ,e HMeeTCH COUHaJihHaSI HH­

TerpaunSI, y)l(e 06na,11.a10T rrpocTetiweit KOMMYHHKau11eP! , OHa srnm1eTcS1 

OCHOBHblM KOMTIOHeHTOM COUHaJibHOro rrose.n,eHHSI (Emmeche, Ruhl , 
2011; Ben-Jacob, 2003). KOMMYHHKaIJJUI Me)l()ly )l(lfBblMH cymecTBaM 11 

OCHOBaHa Ha HeCKOJihKHX OCHOBHhTX 3BOJIIOUHOHHO-KOHCepBaTHBHh!X 

KaHaJiax rrepe)la4H HHQ)OpMaUHH. OJJ,HH 113 HHX HBJISleTCSI 3JieKTPHlfeC­

KHM. CHrHaJibl B 3TOM KaHaJie C03JJ,aJOTCH 3JieKTPH4eCKOH aKTHBHOCThlO 

3J1eMeHT0B, BKJIJOlfeHHblX B npouecc cpopMHPOBaHHH 1rncpopMaJ..1)10HHhlX 

IlOCbIJIOK. OpeJJ,ITOJiaraeTCH , 'ITO cymecTBeHHhTM KOMIT.OHeHTOM 3JieKT­

pnqecKoro npouecca S1BJ1HeTcS1 He soo6me ero HaJIH'lHe, aero JJ.HCKpeT­

HOCTh, ero ,D,p06JieH11e Ha naTTepHhl, OTpa)l(aJO)UHe BpeMeHHYIO CTpyK­

TYPY 3a,n,en:CTBOBaHHblX OCUHJIJIHTOPHhIX MexaH113M0B (60JJ.YH0B, 1998; 
KarrJiaH 11 JJ.P,, 2006, fpelfeHKo 11 .n,p., 2015). EttonornqecKHe OCUHJIJIH­

TOphr o6Hapy)l(eHbl y Bcex )KHBh!X opraHH3M0B. OHM 11rpaI0T Ba)l(HYIO 

pOJib B TIO,D,D,ep)l(aHHlI roMeOCTa3a 11 KOJJ,HpOBaHHlI HHQ)OpMau1rn. He­

JaBHCHMhie OCL\HJIJIHTOPhl, np«Ha)lJie)l(a)UHe pa3HblM KJieTKaM, qacTO 

CHHXp0Hl13HPYIOTCS1, rrpH'leM He Bcerna rrpH4HHOH HBJIHeTCH BHeWHee 

B03JJ,eMCTBHe (Kim et al., 2010). 
Pe3yJihTaTbl OIT.hl.TOB, BhJnOJIHeHHhlX Ha opraHH3Max, np1rna.11.Jie­

)l(aJUHX pa3HhIM YPOBHSIM 3BOJIIOUHH , OT rrpoKapHOT-UHaHo6aKTepHH 

)],0 qeJIOBeKa, ITOKa3aJIH, '-ITO OCQHJIJIHTOpHaSI aKTHBHOCTh Bcex cymecTB 

IIMeeT qacTOTHbie cneKTPhl, CXOJJ,Hhle c o6Hapy)l(eHHhIMH s 33f qeJIOBe­

Ka H BhICWHX l103BOH04Hb1X )l(HBOTHbTX (3- 5 fl\, 10-12 fU, 40-45 fU), 

* 
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PO/lb CUHXpOHU3GU,UU 3/leKmpu<teCKUX OCU,U/l/lflU,UU 8 6UOKOMMYHUKGU,UU 

y Bcex H)],eHTHQ)HLl,HpoBaHbl BeCbMa CXO)],Hble no BpeMeHHblM xapaKTe­

PMCTHKaM narrepHbl OCLl,HJIJU!TOPHOM aKTHBHOCTH (fpeqeHKO M,LI,p., 2015). 
OITbITbl, BbIITOJIHeHHbie C 0)],HOBpeMeHHOM perncrpau,HeM 3JieKTpMqecKOM 

aKTHBHOCTH M3 ,LJ,BYX JIOKYCOB 6MOITJieHKH LJ,HaHo6aKTepHM H ,LI,pmroKeBbIX 

KJieTOK, TIOKa3aJIH, qro CHHXpOHM38Ll,H51 OCLl,11JIJISILl,11M HMeeT He TOJib­

KO JIOKaJibHblM xapaKTep, T. e. pa3BHBaeTC5l B npe,LI,eJiax 0)],HOfO JIOKyca, 

HO 11 BOBJieKaeT B npou,ecc q>acttJIHTall,HH JJ,pyrHe, ,LJ,a)l(e ,LJ,aJieKo pacno­

JIO)l(eHHbie KJieTKl1. Ilo51BJieHJ1e aHaJIOfHqHbIX pe3yJibT8T0B, TIOJiytJeH­

HbIX Ha IlJIO)],aX pacTeHHM (MOPKOBH, JI6JIOKe, orypue) H TIJIO.ll:OBbIX TeJiax 

MHKCOMMLl,eTOB, IIPMB0)],11T K npe,LI,IIOJIO)l(eHHIO O HaJIHqHH CXO.ll:HbIX Me­

xaHH3M0B CHHXPOHl13all,1111 OCLl,11JIJISITOpHOM aKTHBHOCTH no KpawHeM 

Mepe y MCCJieJJ,OBaHHbIX B HaIIIHX OTibIT8X cymecTB (npoKapHOTifqecKHX 

H 3yKapMOTHqeCKHX MMKpoopraHH3M0B, MHOfOKJieToqHbIX, CJIO)l(HO op­

raHH30BaHHblX cymecTB - MOJIJIIOCKOB 11 TIHSIBOK) 11 TIJIO)],OB pacTeHl1M. 

Ilp11MeHeHHe )],OTIOJIHHTeJibHblX cnoco6oB aHaJIH3a TI03BOJIHJIO IlOJiy­

'lHTb HOBble JJ,aHHbie, TIOKa3bJBaIOIII11e He TOJlbKO CXO)],CTBO qacTOTHbIX 

mrnna30HOB 3JieKTpH'leCKOH. OCLl,HJIJIHTOPHOM aKTHBHOCTH, HOH HaJIH­

q0e O.lJ:HHaKOBbIX naTTepHOB, xapaKTepH3YIOIIIHX BpeMeHHYIO opraHH-

3all,HIO OCUHJIJIRUHM y IIJIO.ll:OB pacTeHHM H IIJIO)],OBOfO TeJia MHKCOMH­

u,eTOB, H CXO)],CTBO MexaHH3MOB CHHXpOHH3aUHH. 

Meto,uuKa 

3JieKTPOQJH3HOJIOfH'leCKl1e Oilb!Tbl BblIIOJIHeHbl Ha IlJIO.ll:OBOM TeJie MHK­

COMHUeTOB Lycoga/a epidendrum H cpe3ax orypua Cucumis sativus 11 H6JioKa 

Ma/us domestica 'Jonagold'. ToJIIII11Ha cpe30B 2-2,5 MM, B qacr11 orrbITOB 

11CIIOJib30BaJiaCb perHCTpau,1111 0)],HOBpeMeHHO ,LJ,BYMJI 3JieKTpOJJ,aMH, no­

MeIIIeHHbIMH B pa3Hbie 06JiaCTl1 cpe3a 0)],HOfO IlJIO.ll:a 11Jil1 B cpe3bf pa3HO­

HMeHHbIX IlJIO)],OB (rrapa orypeu,-SI6JIOKO). B3SITbie 113 np11pO.lJ:HOV! cpeii:1,1 

Ml1KCOM11Ll,eTbr 11CCJIMOBaJil1Cb B Jia6opaTOPHbIX ycJIOBl1SIX rrpH KOMHaT­

HOH. teMneparype B03,LJ,yxa. Perncrpau,1151 3JieKtp11qecK00. aKTl1BHoc­

Tl1 np0113BO.ll:HJiaCb CTeKJIHHHbIMH 3JieKTpO,LI,aMl1, 3aTIOJIHeHHbIMH 1 M 
KC!. <l>parMeHTbl 3an11c.1,13JieKTp11qecKOH. aKTHBHOCTl1 OUHQJPOBbIBaJIHCb 

H noii:BepraJIMCb cneKTpaJibHOMy aHaJIH3Y B cpe,LI,e CTaTMCTHqecKOH. o6-

pa60TKl1 R 3.0 (R Development Core Team, 2011). CneKrpaJibHhIM aHaJIM3 

BbIITOJIH51JIC51 )],Jl5111CXOLJ,HOM 3an11c11 nyTeM noctpoeHHSI rrepttOLJ,OrpaMMbI 

C l1CTI0Jlb30BaH11eM 6bICTporo npeo6pa3oBaHl1SI <l>yphe. 95% .ll:0Bepl1TeJih­

Hbie l1HTepBaJihl MOIIIHOCTl1 cneKTpa BbJqJ1CJISIJil1Cb Ha OCHOBe arrnpoK­

CHMau,1111 x2 pacnpeLJ,eJieHifeM. HaJIH'll1e 3JieKTpl1qecKou CBH3l1 Me)l(,LJ,y 

napon JIOKYCOB TIJIOLl,OB rrpl1 HX 0)],HOBpeMeHHOH. perncrpall,l111 Bbl51BJIH­

JiaCb np11 TIOMOIIIH KpOCCKoppeJISIUHOHHOfO aHaJIH3a. )J;JISI BbISIBJieHHH 
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T. H. I'peiteHKO, JI. K XAyiJoBa 

CTPYKTypHbIX oco6eHHOCTeH OCll,MJIJUITOpHOH aKTMBHOCTM npOBOilMJICH 

aBTOKoppeJIHUMOHHbJH aHaJIM3. )],JIMTeJibHOCTb oumppoBaHHbIX yqacr­

KOB 3 C. 

Pe3yJibTaTbI 

H3 perncTpauwtt OT cpe30B H6JioKa Matus domestica 'Jonago/d', orypua 

Cucumis sativus 11 nnonosoro Tena MMKCOMMUeToB Lycogala epidendrum 
Bb1611paJ1HCb y4aCTKM, pa3JJM4aIOmHeCH COCTOHHHeM aKTMBHOCTM. B pe-

3YJibTaTe 6bIJJM fIOJiy4eHbl naHHbie 06 MX YaCTOTHOM COCTaBe M BpeMeHHOtt 

CTPYKType. 0Ka3aJIOCb, YTO y OilHOfO M TOfO )Ke 06beKTa perncTp11py10TCH 

o6pa311,bl aKTMBHOCTM, MMe10m11e xapaKTepHylO BpeMeHHYIO CTPYKTYPY 

(naTTepHbl), 3TH naTTepHbl YCTOH'lMBbl M IlOBTOPHIOTCS! y pa3Hb!X 3K3eMrr­

JIS!pOB O,llHOfO H TOfO )Ke 611onorwi:ecKOfO BMna. Y opraHM3MOB pa3H0f0 

BH,Ua (B ,uaHHOM cnyyae y nnonoBoro TeJia MMKCOMMUeTOB H fIJIOiJ.OB OBO­

mett) eCTb OilMHaKOBb!e no CTPYKType rraTTepHbl (pMCYHOK 1). 
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PHc. 1. 3neKTPH'leCKa.a 8KTHBHOCTb, 38perncTpHp0B8HH8ll y opraHH3MOB pa3HOro 

3BOJ1l0Ul10HH0ro YPOBH.a: Ml1KCOMJ1UeTOB Lycogala epidendrum (a), l!6JIOK8 

Ma/us domestica 'Jonagofd' (B) 11 orypua Cucumis sativus (tr) H HX 8BTOKope11-

norpaMMb1, COOTBeTCTBeHHO, 6, r, e. 0603H8'leHl151: OCb a6CUHCC - 'l8CTOTbl 

B ru, OCb optrHH8T - cneKTP8JlbH8ll ITJIOTHOCTb B YCJlOBHbIX etrHHHU8X, ro­

Pl130HT8JlbH851 qeprn - nonoca 11ponycKaH11H, sepT11KaJibHa51 'leprn - 95% 
tlOBepHTe.'lbHblH HHTepsan 
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Po/lb CUHXpOHU3au,uu 3/leKmpu<JeCKUX OCU,U/lllRU,UU 8 6UOKOMMYHUKau,uu 

MMKCOMMU,eTbl - opraHM3Mhl, pernaIOlll,Me npH TIOMOUJ,11 Koonepa­

UHM Ba)lrneitrnyIO )],JUI coo6rn_ecTBa npo6JieMy BhDKHBaHHR. B OTihITaX 

Ha MMKCOMMU,eTax perHCTpaU,HH 3JieKTpH'leCKOH aKTHBHOCTM npOBO,llM­

JiaCh JJ,BYMH 3JieKTpO,llaMH C nonepXHOCTHOro CJIOR TIJia3MO)UUI. Kpocc­

KOppeJiorpaMMhl BhI5IBHJIM BhICOKYIO CTeneHb CMHXpOHM3al..J,Hl1 OCU,MJI­

JIRTOpHblX npou,eccoB, O,llHOBpeMeHHO 3aperncTpMp0BaHHhIX OT JJ,BYX 

TIOBepxHOCTHhIX JIOKYCOB, noKa3hJBaH )l(eCTKYIO 3aBHCMMOCTh 3JleKTpM­

qecKM Bbipa)l(eHHhIX C06bJTMH. 3Ta 3aBHCMMOCTh np051BJI5leTC5l He TOJlhKO 

)],JIR OCUHJIJIRTOpOB, 3aperMCTpMp0BaHHh1X npM pa3Melll,eHMH 3JieKTp0-

,ll0B Ha nonepXHOCTM TIJ10,ll0B0f0 TeJia, HO M npH npO,llBH)l(eHH:H 3JieK­

TpO,llOB B 6onee rny60KO pacnoJIO)l(eHHhie CTpyKTYPhI. Ilo-BM,llMMOMY, 

B ,llaHHOM CJiyqae ycnernHoe perneHMe COU,MaJihHO 3Ha'IMMOH 3a,lla'IH 6a-

3HpyeTC51 Ha CHHXpOHM3aUMH 3JieKTpH'leCKHX npou,eccoB 'IJieHOB coo6-

lll,eCTBa. 

B OTJIH'IMe OT MHKCOMMU,eTOB, HCCJie,llOBaHHbJe HH(pOpMaUMOHHhie 

TIOChlJIKl1 OT KJieTOK cpe30B orypua H 516JIOKa BpH,ll JIM COJJ,ep)l(aT COU,M­

aJlbHO 3Ha'IMMbie CBeJJ,eHMR. B OTibITax Ha TIJlO,llaX 516JlOKa Matus domestica 
'Jonagold' C 0)],HOBpeMeHHOH perMCTpauneH aKTHBHOCTH H3 .llBYX pa3HbIX 

30H TIOJly'leHhl pe3yJihTaTbI, noKa3bIBaIOlll,Me B3aMMOJJ,eHCTBHe Me)l(JJ,y OT­

JJ,aJleHHO CT05llll,HMH aHCaM6JI51MH KJieTOK. KpoccKoppeJiorpaMMhI noKa-

3aJIH HaJIH'IHe pa3HhIX ypOBHett B3aHMOJJ,eHCTBHH - OT TIOJIHOH 3aBHCM­

MOCTH 0)],HOfO JIOKyca OT JJ,pyroro )],0 He3aBI1CHMOH aKTHBHOCTI1 Ka)l()],OfO 

I13 HHX. 11HTepeCHhIM OKa3aJIOCh B3al1MO,lleHCTBHe Me)l(JJ,y pa3HOHMeH­

Hh1MI1 06beKTaMM, aKTHBHOCTh KOTOphIX perttcTpttpoBaJiaCb 0)],HOBpe­

MeHHO - HanpHMep, orypeIJ tt H6JIOKO (pHCYHOK 2). 

06cy1K)lenue 

OnhIThl Ha )l(HBhJX opraHH3Max pa3HOfO 3BOJIIOU,HOHHOf0 YPOBHH IlOKa-

3aJIH, 'ITO y O,llHOfO M Toro )Ke o6beKTa perncTpHpy!OTCH naTTepHhl pa3-

HOH CTPYKTYPhI; 3TH naTTepHhl YCTOH'IHBhl H TIOBTOp.sIIOTC51 y pa3HhIX 

3K3eMTIJIHpOB O)IHOfO H Toro )Ke 6HOJIOfH'leCKOf0 BHL(a; OL(HH H TOT )Ke 

naTTepH B0CTIPOH3BO,llHTC.sJ MHOfO pa3 y O,llHOfO H Toro )Ke 06beKTa; y 3BO­

J1IOUHOHHO pa3HhIX cyIUeCTB ecTb O)IHHaKOBhie no CTPYKType naTTepHhI; 

naTTepH onpe,lleJIHeT ypoBeHb aKTHBHOCTH 11 Tl1Il noBe,UeHHH opraHH3Ma. 

Pe3yJ1hTaTbI OilhJTOB Bhl3bIBaIOT HeCKOJihKO OCHOBHhIX BOTIPOCOB: neitcT­

BHTeJlhHO JIM OL(HOBpeMeHHO 3aperHCTpnpoBaHHbJe aKTHBHOCTH B pHLl,e 

CJiyqaeB 5IBJI5IIOTC5l <<)IHaJIOfaMH>>, a He CJly'laHHbIM COBTia)IeHHeM <t>acH­

JIHTHpOBaHHhIX OCUHJ1J15ll..J,HH y HCCJie)IyeMbIX o6beKT0B? y_TO 51BJU!eT­

C51 HHHUHaTopOM CHHXpOHH3al..J,HM 0CUMJIJIHT0p0B y OT)IeJibHO B35IT0f0 

o6beKTa? KaKHM MO)l(eT 6hITh MexaHH3M B0BJie'leHH5I ,llpyroro 06beKTa? 
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T. H. I'pe<temw, JI. K. XllyaoBa 
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Puc. 2. C1rnxpom13aUIHI 3JieKTpl1YeCKOH aKTl1BHOCTl1 Me)l(,!ly .!1BYMH 3aper.11cT­

p11p0BaHHbJMl1 06beKTaM11 - orypua Cucumis sativus (I) 11 si6JIOKa Ma/us 
domestica 'Jonagold' (2). A - 3JieKTp11YecKaH aKTl1BHOCTb, O,!lHOBpeMeHHO 

3aperncTp11poaaHttasi OT cpe3a orypua Cucumis sativus (1) 11 H6JJOKa Ma/us 
domestica 'Jonagold' (2), Kan116poaKa: 300 Mc, 50 MKB; 6 - KpoccKoppeno­

rpaMMa, xapaKTepl13YIO!llaH B3a11MO,n:etl'CTBl1e Me)l(,uy aKTl1BH0CTbl0 I 11 2. 
Ocb a6c11,11cc - 3ana3,ub1BaH11e B ceKyH,uax, ocb op,u11HaT - K03cpcp11u11eHT 

KpOCCKOppeJIHIJ,1111; 8 - YaCTOTHbie xapaKTepl1CTl1KH 3JleKTPl14eCKOH aKT11B­

HOCTl1. 0603HaYeHl1H: OCb a6cu11cc - YaCTOTa B ru, op,u11HaT- cneKTpaJibHaH 

n JIOTHOCTb B YCJIOBHblX e.n11H11uax 

.[lmI attamna BbI6MpaJTHCb cpparMeHTbI 3anHceti:, Ha KOTOpb!X XOTSI 6bi 

OllHH 113 06beKTOB (HJTM o6a) HMeJI Bbipa)l(eHHy!O Cl1HXp0HH311p0BaH­

HYIO aKTMBHOCTb. Pe3yJThTaTbl o6pa60TK11 IlOKa3aJIH, tfTO Ha scex cppar­

MeHTaX C OllHOBpeMeHHOH aKTHBauweti:' B3aHMOneti:cTBHe OilHCbIBaeTCSI 
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Po/lb CUHXpOHU3GU,UU 3/leKmputteCICUX OCU,U/1/lf/U,UU 8 6uoKOMMYHUKGU,UU 

KpOCCKOppenorpaMMOH, npe)lCTaBJieHHOH Ha p11cyHKe 26. CJie)lOBaTeJib­

HO, c1rnxpomnaum1 OCUMJIJI5ITOPOB Me)l()ly JlBYM51 06beKTaMH perncTpa­

UMM He 6hIJia CJIY'.JaHHOH - peaJibHO YBeJIM'IeHHe aMOJIHTYJlbl 11 'IaCTOTbI 

3JieKTPM'IeCKOH aKTMBHOCTM MOrJIM 6bI 6h!Tb He3aBMCMMbIMH, 'ITO OTpa3-

HJIOCb 6bl Ha rpaq>ttKe KOppeJI5IU11M. 03Ha'IaeT JIM 3TO cyw:ecTBOBaH11e 

<<)lttaJiorOB>>? MHorMe KJieTO'IHbie npouecCbl OO)l'IMHeHbl u11pKa)lHbIM 

PMTMaM, HO eCTb 11 OCUMJIJI5IT0pbl C BpeMeHHblMM KOHCTaHTaMl1 OT MMJI­

JIMCeKyH)l no MMHYT, 11x ct>YHKII1151 MMeeT 5IpKO Bbipa)l(eHHbie 6MOJIOrn­

qecKMe nocJieJlCTB1rn: Hanp11Mep, OHM o6ecne'IMBaIOT onpeneJieHHYIO qac­

TOTY cepnue611eHHH, OCUMJIJI5IIIMM HeiipOHOB, pa60TY rJIHKOJIHTM'IeCKHX 

CMCTeM MbIIIIe'IHbIX TKaHett MJIM JlPO)l()l(eBbIX KJieTOK, )lBM)l(eHHe HOHOB 

KaJibUH51, M3MeHeHtte KOHUeHTpaIIHM MH03MTOJia M KaJibMOJlYJil1Ha 11 np. 

Ilptt 3TOM MHOrne 6HOJIOrH'IeCKHe OCIIHJIJl5ITOpbI CMHXPOHH3MpyIOTC51 

no npM'IMHe CB5l3hIBaHH5I, B0BJie'IeHM5I. B Ka'IeCTBe TaKoro MexaHl13Ma 

npennaraeTC51 HeraTMBHa51 o6paTHa51 CB513h (Kim et al., 2010). no noii 

npM'IHHe noKa HeT onpeneJieHHOro OTBeTa O cymecTBOBaHl1M <<)lMaJIOrOB>> 

Me)l()ly pa3HblMM o6beKTaMM 11JIH pa3HhIMH JIOKycaMH O)lHOro 11 Toro )Ke 

06beKTa. 

BecbMa cymecTBeHHblM MO)l(eT OKa3aTbC51 M BM)l MexaHH3Ma, Cl1HXpo­

HM3MPYIOIUero OCUHJIJI5ITOpbl OT)leJibHbIX KJieTOK. 3JieKTPM'IeCKHe OCIIMJI­

JI5ITOpHbie 5IBJieHH51, perttcTpMpyeMbie B npoBe)leHHbIX OOb!TaX, C03)laHhI 

aKTMBHOCTblO aHcaM6JI51 reHepaTopoB, nponyUMPYlOIUHX PHTMM'IeCKyIO 

aKTMBHOCTb B HeCKOJibKHX 'IaCTOTHbIX n11ana30Hax. 3TM OCIIMJIJI5ITOpbl 

o6bI'IHO aKTHBHbI B CJiy'IaHHOM nop.si:nKe. OnHaKO npM onpeneJieHHbIX 

YCJIOBM51X 3Tl1 rettepaTOpbl 06be)lHH51lOTC.SI 11 nett:CTBYIOT BMeCTe KOre­

peHTHO. 0JlHHM M3 MexaHM3MOB 06be)lMHeHM.SI 5IBJI.HeTC51 6110Jior11qec­

KMH pe30HaHC. Pe30HaHC MO)l(HO onpeneJIHTb KaK cnoco6HOCTb CMCTe­

Mbl q>aCMJIMTMPOBaTb (HJIH aKTHBMPOBaTb) 3JieKTPM'IeCKYIO nepenaqy 

c onpeneJieHHOH 'IaCTOTHOH lllHPOTOH B onpeneJieHHhIX o6CTO.HTeJibCT­

Bax (Basar, 1990). B COOTBeTCTBMH C 3TMM IlOJlXO)lOM pa3Hble KJieTO'IHbie 

nonyJI.HIIMM, aKTl1BHpyeMhie BO BpeM51 MHq>OpMaUMOHHblX npoueccos 

napaJIJieJibHO 11JIH IlOCJle)lOBaTeJibHO, np051BJI5IIOT pe30HaHCHOe noBe­

nettMe B 'IaCTOTHOM P.HJlY, 3aBl1C.HW:eM OT BHyTpeHHMX OCIIMJIJI.SITOPHhlX 

CBOHCTB. B OJIO)lax - .H6JIOKe, MOPKOBH, orypue, nJIO)lOBOM TeJie MMK­

COMMUeTOB KJieTKM, MMeIOIUHe rettepaTOpb! PMTMOB, 06pa3y10T BeChMa 

IlJIOTHble KOMnaKTHble 06be)lMHeHM51, B KOTOpblX 3JieKTPH'IeCKMH cttr­

HaJI MO)l(eT 6bICTpo BOBJieKaTh 3Ha'IHTeJihHOe 'IHCJIO e)lMHHU, TeM caMhIM 

o6be)lMH51.SI BO BpeMeHM MHOrMe 3JieKTpM'ieCKM Bb!pa)l(eHHbie co6bITM.SI. 

IlpM 3TOM B03MO)l(H0 o6be)lMHeHMe npM IlOMOW:11 Me)l(KJieTO'IHbIX KOH­

TaKTOB M ttenocpencrneHHOe neiiCTBMe 3JieKTPM'ieCKOfO IlOJI51 Ha Bee TKa­

HH, OKpy)l(alOW:Me KJieTKy-reHepaTOp (p11cyHOK 3). MO)l(HO npennoJiaraTb, 
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1 

2 

Puc. 3. )lsa cnoco6a q>ac1rn1nau1111 noJieBhIX noTeHUHaJios: pe3oHaHCHbIJ:!, 3a­
perncTpHpoaaHHbIJ:! y si6.noKa Matus domestica 'Jonagotd' (I) Ii MHKCOMHUeTOB 
Lycogala epidendrum (2), .11.noKaJibHbiti y si6JioKa Matus domestica 'Jonagotd' (3) 

qTo MexaHH3MOM Cl1HXpOHH3aUHI1 OCUl1JIJUIT0p0B B rrpe,ueJJax 0)1,Horo 

JJOKyca 5IBJJSieTCSI JTOCTeneH Hoe BOBJJeqeHHe p51,llOM CTOSIIUHX 3JJeMeHT0B, 

a nptt CJ1HXpOHH3aUHH OCU.HJJJJ51T0p0B OTJJ,aJJeHHO pacnOJJO)l(eHHblX 06b­

eJJ,11HeHl1H OCU.HJIJIHPYIOIUHX KJJeTOK Be.llYIUYIO pOJib HrpaeT 6HOJJOrn­

qecKHH pe30HaHc. y pacTeHHl-1 He o6Hapy)KeHbl «HaCTOSILUJie>> CHHancbI, 

OJJ,HaKO J1Me!OTC51 HX <PYHKU.110HaJJbH ble aHaJJorn (Balu~ka, 2010; Ripoll 

et al., 2009). 0 .llMH 113 xopowo tt3yY:eHHhIX M urnpoKo pacnpocTpatteHHhIX 

B036y)!(JJ,a!Oll.(J1X HettpoMeJJ,HaTopoB - 3TO rnyraMaT, KOTOpbll-1 JJ,eHCTBy­

eT Y:epe3 rnyraMaTHbie peu.enTOpbI cttttancoa. 3r11 rnyTaMaTHbie peu.en­

TopbI np11cyTCTBYIOT l1 y npoKapttOTMY:eCKMX 6aKTepHi1, H y pacTeHHH 

(Davenport, 2002). Ba)KHO, lJTO peuenTOpbI pacTeHHH HMelOT ace caowcT­

aa, THHMlJHbie .llJISI HHX y Hei:tpoHOB, a rnyraMaT BbI3bJBaer y pacreHHf\ 

rettepau 1110 noreHU.HaJJOB JJ,eHCTBHSI. 3ro np11B0.lll1T K npe,llJTOJIO)l(eHMIO 

0 TOM, Y:TO H B '.HOM CJiy qae rnyraMaT BblflOJIH51eT <PYH KUH IO HewporpaHC­

M HTTepa npH KOMMYHHKaUHH THJTa «KJJeTKa - KJJeTKa>>, Ha pacreHJ151X 

ecTb o6JJaCTl1, OTBeqa10m11e Ha JJ,eHCTBHe rnyraMara 6bJCTPOH JJ,eJTOJISI-
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pH3aUHett I1Jia3MaTHqecKOH MeM6paHbl, H 3TOT OTBeT 6JIOKHpyeTC51 crre­

UHqmqecKHM aHTafOHHCTOM HOHOTpOq>HOfO rnyTaMaTHOfO peuerrTopa 

2-amino-5-phosphonopentanoate (Davenport, 2002). 

B OilbITaX ITOKa3aHa pOJib pa3JIHqHblX HOH OB B pacrrpocTpaHemrn CHf­

HaJIOB - HarrpHMep, POJib BXO.Ua KaJibUHH H BblXO,na xnopa H KaJimI B pac­

rrpocTpaHemrn 3JieKTpHqecKOfO CHrHaJia (KOCTIOK H .up., 1977). l13Me­

HeHHe KOHUeHTpaUHH 3THX MOHOB B KJieTKe MO)KeT OKa3aTbC51 Ba)KHbIM 

.UJIH BHYTPHKJieToqH bIX H ,L(JIH .UHCTaHTHbIX KOMMYHMKaUHH. l13MeHeHMH 

B CTPYKType, KaqecTBe, KOJIHqecTBe M JIOKaJIH3aUMM rrpoTeMHOB HBJI.HIOT­

CH MexaHM3MaMM, KOTOpbre rrpMBO.UHT K M3MeHeHHHM HepBHOH CHCTeMbl 

M IIOBe,neHMH. CpeJ.J,H Ha116onee Ba)KHbIX rrpoTeMHOB, KOTOpbre q>OpMM­

PYIOT HettpOHHYIO aKTMBHOCTb, 3TO BOJibT-3aBHCMMbie HOHHbie KaHaJibl 

H peuerrTOpbl )],1151 HettpoMe,nHaTopoB. 3TH rrpoTeMHbf C03J.J,aIOT HeHpOH­

HYIO 3JieKTpMqecKyIO aKTMBHOCTb M .uaIOT B03MO)KHOCTb q>OpMupoBaTb 

HettpOHHbie CMCTeMbl. EcJIH rrpe,nrroJIO)KHTb Ba)KHOCTb KaJIHeBblX KaHaJIOB 

B KOHTPOJIHPOBaHHM KpMTMqHoro K+ rpa,n11eHTa BJ.J,OJib ITJia3MaT11qecKOH 

MeM6paHbl )KHBbIX KJieTOK, He BbI3bJBaeT Y.UMBJieHMH TOT q>aKT, qTO 3TH 

HHTerpaJibHble MeM6paHHbie 6eJIKM o6Hapy)KeHbI He TOJibKO y Bcex 3yKa­

PHOTHqeCKHX KJieTOK, HO He,naBHO 6hIJIM H)],eHTMq>MUMPOBaHbI y rrpoKa­

pHOT (Harris-Warrick, 2000). Cero,nHH MHOrMe HCCJie)],OBaHMH ITOCBSIIUeHbl 

MJyqeHHIO reHOB, CBH3aHHbIX C KaJIHeBbIMM KaHaJiaMM B reHOMe 3y6aK­

TepMH n apxett (Derst et al., 2016). TaKne rrpocTeiturne o,nHOKJieTOqHbie, 

KaK rrapaMeUHH HMeIOT MHO)KeCTBO TMIIOB HOHHbIX KaHaJIOB, KOTOpbie MO­

ryT reHepnpoBaTb rr0Temrna11b1 ,neitcrnmi 1111rpaTb orrpe.ue11eHHy10 poJih 

B opraHH3aUHM H ocyiuecTBJieHMM TaKHX CJIO)KHbIX .UBM)KeHHM rrapaMe­

UHH, KaK Brrepe.u H Ha3aJ.J,. MHO)KeCTBO pacTeHMM, BKJIIOqa51 BO.UOPOCJib 

Nitella, reHep11py10T BOJibT-3aBHCMMbie TIOTeHuMaJibl .ueitcTBmI M TIOJib-

3YIOTC51 MMH .UJIH 6bICTpbIX OTBeTOB Ha .ueitCTBHH OKpy)KaIOiuett cpe.Ubl. 

3aKJII011euue 

Pe3yJibTaTbI OilbITOB Ha IlJIO)],OBOM TeJie COUHaJibHbIX aMe6 Lycogala epiden­
drum - MMKCOMH uernx 11 cpe3ax nno.uoB H6JioKa Ma/us domestica 'Jonagold' 
n orypua Cucumis sativus noKa3aJIM cyiuecrnoBaHMe B3aMMo,neitcTBHH 

Me)K.uy OTJ.J,aJieHHbIMH JIOKycaMH 0)],HOfO M TOro )Ke o6beKTa (pa3HbIMM JIO­

KycaMM IlJIOJ.J,OBOfO TeJia MMKCOMMUeTOB) M pa3HbIMH 06beKTaMH (napoit 

orypeu-H6JIOKO, .UBYMH JIOKycaMM O.UHOfO 11 Toro )Ke o6beKTa). L(;rn MHK­

COMHUeTOB CHHXPOHH3aum1 OCUHJIJIHTOPHOM aKTHBHOCTH pa3HbIXJIOKY­

COB IIJIOJ.J,OBOfO TeJia 03Haqana, IIO-BH)],HMOMY, Bblpa60TKY o6iuett CTpa­

TerMM opraHM3Ma, HarrpaBJieHHOM Ha BbI)KMBaHHe. L(;rn .upyrnx 06beKTOB 

3THX OilbITOB CMHXPOHH3aUH51 aKTHBHOCTeit, CKOpee Bcero, 6bIJia pe3yJib-
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TaTOM 6HOJIOnt'leCKOH 061l.(HOCTl1 y11aCTBy10mux KJieTO'IHblX attcaM6JieM, 
3JieMeHTbl KOTOpblX TIO)J.'-{11HHJIHCb HeKOTOpbIM 06m11M npaB11JiaM - Ha­
np11Mep, OCUHJIJJHTOpbI ttacrpoeHbl Ha npOHBJieHHe UHpKa.llHhlX Pl1T­
MOB 11 T . .ll, OueHl1BaH CMblCJJ TIOJJy'leHHbIX pe3yJibTaT0B, MO)l(HO npHttTl1 
K BhIBO.llY O TOM, 'ITO B 3THX naHHblX npoHBJ15!eTC5! KOHCepBaTH3M 3BOJ110-
UHOHHOl1 crparenn, )l(HBblX opraHH3MOB. 3To Il0JlTBep)l(.llaeTC5! crpoe­
HHeM 6eJIKOB H reHOB opraHH3MOB urnpoqafurrero J111ana30Ha. no3TOMY 
Ha ypoaHe KJJeTOK 11 HX aHCaM6JJeM o6Hapy)[(l1BaeTC5! e1Il1HCTB0 B npo5!B­
JJeHl1H CBOttCTB OCUHJIJ15!TOPHOl1 aKTHBHOCTH, OllHHaKOBblX y MHKpoop­
raHH3M0B, BhICOKOOpraHH30BaHHbIX )l(HBOTHbIX, npHMaTOB H qeJJOBeKa. 
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