JleleHUH 3JIEKTPOHOB Ha T-op6urasisax mopdupHiia, MOXeT NMOBAUATh Ha
YACTOTY COOTBETCTBYIOLIMX XAPAKTEPHCTHYECKHX JIMIHH. JTa YacToTa CHIBHO
MEHAETCS, HAIIpUMeEp, €CJIM AKCHAJIBIIbIH JTUrai/l, HMelonMi T-opSuTaib, Mo-
XeT B3aUMOAEeHCTBOBaTb ¢ OpOUTAIAMM NTOPGUPHHOB Yepe3 dT-3JeKTPO-
HbI aTOMa XeJe3a. AKCHAJIbIIbIH TT-3/IeKTPOHIIBbIN JOHOD MIPUBOAMT K AOMOJI-
HUTENBHOMY TIepeXofly dT-2JeKTPOHOB aTOMa XKeJjle3a Ha M-opOUTanu mop-
¢hupuHa ¥ BHI3BIBAET CHIYKEHUE YACTOTBI 110JI0C, XaPaKTePU3YIOLUIUX COCTOSA-
HMe OKMCJIeHUs, IO «HETUITHYHEIX > BEJIHYHH.

3.7. CBEPXCJ/IABOE CBEYEHHE KJIETOK

JKusbie OpraHuaMsl, UX TKaHU H KJIETKH IIPH aKTUBHOM JeJIEHUH CIIO-
co6Hb! u3ay4atb Y D-doTonbl, ob6nagannine MUTOreHeTHYeCKuM addek-
ToM. JTO 6bLIO ycTaHOBJeHO B 1920 — 1930-e IT. pyccKMM yuennM
A. T. T'ypBuueM U ero CIOBUXHUKAMH, KOTODBIE JUIS 00HAPYXeHUS JaHHO-
rO M3Jy4YeHHsI IPUMEHAIH GHOTeCThl. 3HAYUTENBHO MO3XKe B 11eCKONbKHX
He3aBUCHMBIX 1a60paTOPHAX ¢ UCTIOJAb3oBaliueM PIDY 6b11H 06HAPYKEHDI
HCTOYHUKH caaboro Y D-u3nyueHus B AMana3oHe UIMH BOJAH oT 250 10
380 1M (xy/IbTypBI ApOXKKeH, KMIeUHOH TTATOYKH, MUKPOCTIopoLuTe!). Tpya-
HOCTH U3y4eHHUs 3TOr0 3ddexTa CBA3AHDI C TEM, YTO Y (P-U3MyyeHHue 6HO-
JOTHYeCKUX OGBEKTOB 3aBMCHT OT IOTJIOIEHUSA MMH BHAMMOrO CBeTa, a
perucTpaums usnydeHus ¢ nomousio @Y Tpebyer NoMellenysa o6beKTa B
MOJTHYIO TEMHOTY. B cBa3u ¢ aTuM As1a GoJblleli Ha/le’)KHOCTH BbISIBJIEHUSA
cna6oro Y MD-cBeueHUs y GHOJIOTHYECKUX 06BEKTOB HeOOXOAUMBI CTPOTHE
TpeGoBaHUA <«CJaenoThi» yabTpaduoaeroporo MY k BuauMoil obaacTu
CITEKTPa, 2 TAKUE AETEKTOPBI He HCIIONb30BAKCD B 3THX paboTtax. B macro-
suee BpeMs CymecTBYIoT (DY, He HYBCTBUTEABHBIE K CBETY C AJTMHAMU
BOJIH IO Kpaiineit Mepe 6osiee 365 1M,

Ceituac yxe HeT COMIEHMIH B TOM, YTO HEKOTOPBIE TKAIIK U KJETKH
HBBIX OPTraHU3MOB CIIOCOGHBI U3 My4aTh 6oJiee IJMHHOBOJHOBDIA CBET, YeM
Y@, HeBUAUMDIIT HEBOOPY>KeIIHbIM IJIa30M, HO TeM He MeHee HHGOPMHPYIO-
1M 0 HEKOTOPBIX BAXKHBIX OKUCJIHTETBbHO-BOCCTAHOBHTENIbHbIX PEAKIMIX
B KJIETKaX, 00S13aTeJbHBIMU YYACTHUKAMHU KOTOPBIX SABJAIOTCA aKTHBHbIE
¢opmb1 KMCIOpOAa M APYTHE CBOGOAHDIE PAAMKabl, IPUBOAALINE K 06pa-
30BaHMIO 3JIEKTPOHHO-BO36Yy XK AeHHBIX MPOAYKTOB. Bniepsnie mocroBepnoe
cBepxcaaboe M3Ny4YeHMe JKHUBOH TKAaHM B BHAMMOM QHAaNa3oHe CIEKTpa
obnapyxeno B 1954 r. JI. Koanu ¢ coapropamu. OHM 3aperucTpupoOBaIM
caabyio moMuHecueHIHIO (IIeCKOJIBKO COT MMITYJIbCOB B CEKYHAY) OT KCT-
PaKTOB pa3JMYHbIX YacTeH pacrenuit. Oanako Jumb B Komue 1950-x rr.
b. H. TapycosbiM 66111 TpOBeJElB! epBble CUCTEMATHYECKHE UCCIeI0Ba-
Hug CCH xuBbIX 06BEKTOB ¢ OMOUIBIO BHICOKOYYBCTBHTEIBIBIX YCTAHO-
Bok ¢ npuMenenneM PIY. Bouto obnapyxeno CCH ummpoxoro xpyra
HHTAKTHBIX OPTaHOB, U30JUPOBAHIBIX KJIETOK, TKAHEBbIX TOMOTEHATOB ITO-
3BOHOYHBIX M 6eCIIO3BOHOYIBIX XMBOTHBIX, PACTelHil H PAAa peakluii B
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npobupke. B ormune or cuIbHON 6MOMIOMHHECHEHIIMH, XOPOILO BUAMMOIH,
HPHCYIEe HEKOTOPBHIM NIPECTABUTENAM GaKTepHil M JKUBOTHOTO MUDa, H3-
ayyaroumM 10 103 — 104 GoToHOB B 1 € ¢ BHICOKMM KBaHTOBbIM BbIXOA0M
(¢=0,1 — 1,0), 1 XeMUTIOMHHECLIEHLIMH HEKOTOPBIX XUMUYECKUX PeaKIuii
(¢=0,01 — 0,50), CCHU xapaxrepuayercsa B 103 — 108 pa3 6oaee caaboit
HHTeHCHBHOCTbIO. CIONTaHHasi SMMCCHUA CBETa YacTO He npesbimaer 1 ¢o-
ToHa B 1 C Ha KJIETKY, a B llepecyeTe 11a opraH cocTasJger a0 101 ¢oronos
B 1 ¢ Ha 1 cM? u3ayuvaroleit mosepxnoctu Tkanu, wim 20 000 dororos B
1 cus 1 cM3. Ecau xiterka (narmpumep, rematouur) uMeer paauyc 20 MKM,
to B 1 cM3 comepxurca 2,5 - 108 kieTok, Mo3ToMy Ha KJeTKy IMpHXO-
aurcs 8 - 108 uamyuaempix B 1 ¢ horoHoB. O6bIUIIO peakiHu, OTBETCTBEII-
HBIE 33 CBEPXCJAa0YI0 XeMUTIOMAIIECHEHITMIO, MMEIOT MAKCMMAJIBHO HU3KHii
KBalig;OBblﬁ sbixof (¢ 6piBaer B npefenax 1073 — 1078, a unoraa 1079 —
10719).

CCH xuBbIX KJIETOK M TKaHell ABjiAerca ceAcTBHeM peakcaiuu IBC,
BO3HUKAIUIUX B X0Ze CBOOOHOPAAUKAIBIBIX OKHUCIUTENbHO-BOCCTAOBHU-
TeJbHbIX peakiuii, B YaCTHOCTH NePOKCHIAIMH HEKOTOPBIX MOJIEKYIAPHBIX
cy6ectpaToB. B peakumax pexomOunauuu cBOGOANBIX pagukanios u ¢dep-
MEHTaTHBHOTO U Hed)eDMEHTATHBHOTO PaCUIeIl/IEHUS TEPEKMCHBIX COeUITE-
Huil (KOTOpbIE B JIIO6OM CJydae NMPOTEKAIOT MO MyTH OAIO3JEKTPOIIIOTo
BOCCTAaHOBJIEHHS KHUCJIOPOAa) OCBOGOXKAAIOTCA MOPLUMH SHEPTHH, SKBUBa-
JIeHTHBIe KBAHTaM BHMMOTO H Jake YIbTpadHOJETOBOTO CBeTa. Peasu3sa-
uusi OBC MoxeT 6BHITb pasau4HOll B 3aBUCUMOCTH OT TOrO, B KAKUX YCO-
BHUAX BO3HHUKJH 3TH NPOJYKTHI 3JIEKTPOHHOr0 Bo36yxaenud. Ecau 3BC
reHepUpPYIOTCS JOCTATOYIIO PEAKO M B YCJAOBUAX, KOTAa BO36Y)KAEIHbIE
YaCTHIB! 3a CYET GPOYHOBCKOTO ABMXKEITHS CAYYAHIIO CTaAKHBAIOTCA C He-
BO36Y>XEHHBIMH U Pa3HOPOJHBIMU MOJIEKYJIaMH, SHEPTHA BO36Y K AeHUS
MOYTH CPa3y NMEePEXOAUT B TelsoBylo. IIpu 3TOM BO3MOKeH, HO ¢ MaJoi
BEPOSATHOCTBIO, CIIOHTAINBIN NTepeXol U3 BO36Y>KAEHHOro COCTOAIIUSA B OC-
110BHOE, CONMPOBOXAAIOMMICA N3JIydelineM KBaHuTa cBeta. I[Ipu Hajiuyuu B
cpele, KJeTKaX, TKaHAX CyOCTaHIMii, CIIOCOGHBIX MOTJIOTHTD STOT KBAHT, OHH
BO3GYXAAIOTCA, a jajiee 6O BHICBEYUBAIOT €10, TMGO MEPEBOJAT B TEILIO.
DHeprus OT BO3GYKAEHHOH 4YacTHUB! K APYrOod MOMET IepeaaBaThCs
6e3bl3ydaTeIbHbIM ITyTeM. Takoil meperoc oCymecTBAAETCA MPAK THYECKH
MTHOBEHHO Ha 60JIbliMeE B MOJIEKYISIPHBIX MaclITabax pacCTOsIIMA U Peau-
ayercs TeM apdexTUBHee, YeM Bbllile YPOBEHb CTPYKTYPHOM OpraHu3aluH.
VIMeHHO TaKHe YCJOBHS XapaKTepHb! JJIs1 BHYTPeHHeH Cpefibl )KMBbIX Opra-
1{U3MOB, UX TKalell ¥ KJIeTOK, rie 6Jarofaps MOJEKyAPHON U HaMOJIEKY-
JIIPHOM OpraiM3alMH UTOIIA3MBbI JOJKHA CYUIECTBEHHO CHU3HTHCS BEPO-
SITHOCTD Auccunanuy sHeprur IBC B Temio, HO MOBBIIAETCA BEPOATHOCTD
ee IaKOIJIeHHA B MaKpOMOJEKYJaX, HaJMOJeKyJApHbIX aHCaMOIAX H
6e3bI3Ty4aTeNbIOrO epepacpeie/ieHist MeXXIY HUMH.

TToCKOMBKY KOS KUCIOPOAA, BOCCTAHABJIUBAEMOrO B OPranu3Me JKH-
BOTHOTO O OAIO3JIEKTPOIHOMY IIyTH, BeCbMa 3Ha4YUTeIbHA, TO M HHTEHCHB-
noctb redepaunn IBC gomxHa GbiTh BBICOKA. 3a MOCaeRHHE HECKOIbKO
JIeCATUIETHI TIOSABHJICS I'POMa/IHbIN MACCUB JAaHHDIX, CBUAETETbCTBYIOUIHX O

137



TOM, 4TO BCe 6e3 UCKJIIOUEeHHs )KUBBIE CUCTEMBI U JaXe uX ¢dparMenTs!, B
KOTOPBIX COXPAIISIeTCss XOTA Gbl KaKoii-To ypoBenb MeTa6oIn3Ma, U3 Iy4aloT
CBET, IIPUYeM CIOCOGHOCTD K €r0 UCIYCKAHUIO CTPOTO 3aBHCHT OT IIPUCYT-
CTBHA KUCJIOPOoAa. B nomapasioneM 6oabIIMHCTBE CIy4aeB CBET HCITYCKa-
eTcsl B 06JIACTH CBEPXHU3KHX UnTeHCUBHOCTel, [lensti pax opranuaMos
6UOMOMHUNECHUPYET, T. €. HCITYCKAET CBET, BUAUMBIN HEBOODY K eHIbIM IJIa-
30M, 3a CUET HaJIMYUs 0COGBIX 6eJIKOB ¢ TPOMaIIbIM KBAHTOBBIM BBIXOJOM,
KOTOpbIe NPeo6pa3yioT B BUAUMBIN CBET 3HEPrHIo, 0CBOOOXKAaEMYIO IDH
OTHO3JIEKTPOIIHOM BOCCTAHOBJIEHUM KUCJOPO/A.

CCH moxer Takxe o6pscHATBCA (hayopecueHIed CHHIJIETHOTO KHC-
JopoZa U ero AuMepos 1 docdopecuennueil Bo36yKIEHIbIX KapOOHUIb-
HBIX COeIMHEHHH, MOJYYAIOUUXCA B Pe3yJIbTaTe pacla/ia JUOKCHITAIIOB H
TETPAOKCUAOB. B onpesiesielbIx YCAOBUAX TaKKe PeaKLUK, COMIPOBOXKAAIO-
ummecss CCUY, MoryTt nmporekarp N0 MeXaHU3My TaK Ha3blBaeMBIX BBIPOXK-
JEeHHO-Pa3BeTBJIelHbIX UEMIBIX MPoLeccoB. (DU3MKO-XUMHUYECKash CHCTEMA,
B KOTOPOH MPOMCXOJAT TAKOro Poja MPOLECCH, HEPEXOAUT U3 KBA3HPABHO-
BECHOr'0 COCTOSIHMS B HEPABIIOBECHOE, IIPUYEM B OIIpefie IeHHBIX YCIOBUAX
HepPaBHOBECHOCTb CHCTEMBI MOJKET MOANEPKUBATHCS B TeYEHHE NIUTETbHO-
rO BpEMEHH 3a CYeT ITOCTOAHHOM NPOAYKIMY B Hel aKTUBHBIX YaCTHL.

BoabumiicTBo aBTOPOB cuuTtanT, 4to CCU — 3T0 no6ouHoe siBaelne,
1le urpalomee PyuKuronasbHO 3HauuMoit poan. Oxnako eme I'ypsuy na
OCIIOBAIIMH IPOMaJHOTO (PaKTHUECKOTO MaTepuana, MoayYeHioro UM ¥ Apy-
THMHM aBTOPaMH, PaGOTABIIMMH B 3TOH 061aCTH, YTBEDPXKAAJN, UTO 3JIeKTPOH-
Hoe BO36Y>KelHe B )XUBBIX KJETKaX BO3HUKAET 3aKOIIOMepIIo B xofe 06-
Mella BELeCTB M 11e00XOAUMO [ 1I0PMajibHON XKH3NeleATesbliocTH. B
nocieqyee BpeMsA MOABHJIOCh MHOTO CBHUAETEJbCTB TOrO, YTO B JXUBBIX
CHCTEMaX MOCTOSHHO MPOTEKAIOT IPOLIECCH], TPHBOASALIME K HEITPEPBIBHOMY
BO3HUKIIOBEHHUIO 3JIEKTPOHIIO-BO30Y XK AeHHbIX YaCTHI. 3a CYeT UX SHEPTUH
B KJIETKE MOTYT OCYINECTBJATBCA 3HEProeMKue mpouecch, ¢GoTOMORYIHpO-
BaTbCA aKTUBHOCTb (epMeHTOB M T. A. CylllecTByeT MHeline, 4YTO
U3JIy4eHUs B PasHBIX OOJACTSAX CIIEKTPa MOTYT MMeTb (YHKIIHOHAJIbHOE
3HayeHUWe, IPUYEM HX PeryaaTopHas (GyHKLHMS peaM3yeTcs], Kak IPaBHJo, B
06/1acTH O4YeHb HU3KUX HHTeHCHBHOCTel. KpoMme TOro, BO3MOXHO, 4TO
co3faBaeMoe BO30YXAEHHBIMU YaCTUUAMH 3JeKTPOMAariuTHOe MoJe M
H3JIy4YeHUs, COMYTCTBYIONIME €10 OCLHISIIUSM, UTPAI0T HidOPMALIMOHHYIO
POJIb.

OcHnoBrio#t MaccuB fanubIX B obaactu uccaegosaimit CCY 6uoobnex-
TOB ObIJT HAKOIJIEH IIPU H3YYeHHH XeMUTIOMHIECHEHIIMY, COIIPOBOXAaIoNIell
renepaumio ADK, nin Tak Ha3biBaeMblil OKUCIUTEbIIbIA B3PbIB, B IIpena-
paTax OYMINEHIIBIX CYCIen3uii HeHTPO(UIOB MM 112 CHJIBHO Pa3BeAeHHOMH
kpoBu. OnHako HepasBefeHNIasd KPOBb TaK)Xe MOXeT GBITb UCTOUHHKOM
H3JIy4eHus1, TPOHCXOAILETO B Pe3yIbTaTe BTOPHYHBIX POLECCOB, 06YCIOB-
Jennbix tpaHcdopmMauneit IBC B cucreme. MUTeHCHBHOCTD U HEKOTODBIE
npyrue napaMerpbl CCH MOTyT MeHATHCSI B 3aBUCUMOCTH OT COCTOSIHHS
AKHBOTO 06BEKTa, ero (HIHOMOTHYECKHX H GHOXMMHYECKUX OCOGEHIIOCTel,
OT CHJIbI ¥ XapaKTepa BO3AeiCTBUIl, BAMIOUMX Ha pasHble YPOBHH 6HONO-
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ruyecKkoif opraim3anuu. B pasible epuoab! >xu3lieAeaTENbHOCTH MEIISIOT-
¢ MeTa6oJMyecKass aKTHUBIIOCTb JXMBBIX OPrallM3MOB M COOTBETCTBEHHO
addexrurnocts CCH, npuueM cymectsenHo. [Ipu ycunennn notpebaenus
KHCJ0pOJa CBETOBOH CHTHAJI MoBbIlIaeTcd oT 2 A0 10 pa3 B 3aBUCUMOCTH
ot Tkauu. Hanpumep, B morapudmMudeckoii ase pocTa KyAbTYpsI APOXK-
xkeit Saccharomyces cervisiae CCY 6osee unrencusiio, 4eM B CTaiuonap-
HOii ¢aze. MakcumyM cBetoBoit amuccuu oT 1010 kjerox mpumepiio
5-10° ¢oronoB B 1c, uro sksuBajentio 1 d¢oroy na Kaxiable
20 000 xaerok. Oanaxo npu nepecyere Yucaa OTOHOB TOJBKO Ha Jiesid-
LHECS KJETKH 0611apy>KHBAeTCA MIOTOKPATIIOE OTHOCHTENBHOE YCHAEIIHE
ux ob6pasosanus: 0,1 — 1 ¢oron na 1 Kierky.

UYro6pl yBeauuuTb KBanToBbiit Beixoq CCH, MOXI110 HCIIOIb30BaTh JIIO-
MUHeCUelITIIble 3011/bl, MK JIOMUHOGOPHI, TakHe, HalIpUMeED, KaK LIHPOKO
npuMensieMble JJIOMMHOJ M JIIOLUTreHu!1. XOpOIUO M3BECTHO, YTO JIOLUre-

U ABJsETCA CneuudieckuM uHARKaTopoM O, , a JIOMHUHON — Mellee
crienuuyHbIi moMuiiocdop 1 u1dopMUpyeT 06 06pa3oBaluy Pa3IHIHBIX

ADK (03, Hy0,, OH", OCl 7). Hanpumep, no6aBnenne JOMHHOJA
K AaKTUBUPOBaHHBIM H30JUPOBAHHBIM HEeUTPOPUIAM B KOILEHTPALMU
10 MkMosp MoxeT BbI3BaTh of6pasoBanue 1 — 100 dororos B 1 ¢ Ha
1 keTKy. B npucyTcTBUM Xe MOLHreHNHA HITEHCHBHOCTD XeMUIIOMHUIIEC-
UEHUMM OKA3bIBAETCA 3HAYUTENbHO HIKe (MaKCUManbliOe YCUTEHUE IMHC-
CHH IO CPABHENHIO CO CIONTAIHDIM H3y4ellneM JOCTUTAETCS ¢ AIOMHHO-
noM B 103 — 104 pas, a ¢ moumrenunom — B 102 — 103),

Baxk1o, 4To M JIOUMTeInIL, H JIOMHIIOJ SIBJITIOTCA He MHEePTHBIMHU HUIIAH-
kaTopamu 1 ycuureasamu CCU 6uonornyeckux cucreM. Oy MOTYT B3au-
MOJEeHCTBOBATh C HUMH, KAKHM-TO 06pa3oM Mo UMDY HX. YKa3salibie
JIO0MHHOGOPB! MOTYT He TOJIbKO BCTYIIATh B peakiny okucyenus ¢ AOK ¢
06pa3oBaiveM MPOAYKTOB B JIeKTPOHIIO-BO36YKAEHHbBIX COCTOSAIUAX, HO U
BBICTYTIATh B POJI¥ TPAHCMHUTTEPOB 3HEPTHU TAKHX COCTOSIHHUH, Tepexos B
BO36YK/IeIHOe COCTOsAIINE ¢ TTOC/IeAYyIOUINM BbICBEYMBAIIHEM KBAHTOB CBe-
Ta.



