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The article describes the information processes in biological systems at the cellular level and the main
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Beenenue

B cBs3M ¢ mOHMXEHHMEM MPOAYKTUBHOCTH U BOCHPOU3BOACTBA XkMBOTHBIX KPC, Bo3HUKaeT
HE0O0X0IMMOCTh MPUMEHEHUST HU3KodHepreTudecknx DMII i ux neyenus.

O} PeKTUBHOCTD JI€UEHHUs >KMBOTHBIX 3aBUCUT OT TE€X HH(POPMAIMOHHBIX MPOIECCOB Ha
KJICTOYHOM YPOBHE, KOTOPBHIMH MOXHO ynpanisate BHemHUM OMIL. [1] HayuneiM ¢yHgameHTOM
BEJYIUX HCCIEAOBAHUS CIYKUT TOT (PaKT, YTO SIBJICHUS 3JEKTPOMArHUTHON MPUPOJIbI SBISIOTCS
HE COMYTCTBYIOUIMMM, a CYIIECTBEHHBIMU (DaKTOpaMM >KHU3HEIACATEIBHOCTH JIOOOT0 >KUBOTO
opraHu3ma (4ejoBeKa, KUBOTHBIX) [2].

Heas crarbu. M3yunTh uHGOPMALMOHHBIE NpPOIECCHl B OHMOJOTHMYECKUX OOBEKTax,
KOTOPBIMU MOKHO YIIPaBIATh BHEIIHUM DMII nipu j1e4eHun )KUBOTHBIX.

OcHoBHAafl YacTh
N3ydyeHne BO3MOXKHOCTHM  HCHOJB30BaHMS  HU3KOdHepretnueckux OMII ¢ wmenbro
VOPAaBISIONIETO BO3ICHCTBUS HAa OHMOJOTMYECKHE OOBEKTHI IOJIE3HO HAadaTh C OOCYKIACHHS
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O0COOEHHOCTEH Tpoliecca YINpaBieHUsT 00bEKTaMU TAKOTO POJa. DTHU OCOOCHHOCTH HMCCIIEIYIOTCS
KuOepHEeTUKOU 1 OnokuOepHeTHKOor. HarmoMHuM, 4TO 110001 0OOBEKT KUBOW MPUPOJIBI, B TOM YHCIIE
U KIETKa OpraHM3Ma, IPEJCTaBIIIeT COOOW TOMIUHHYI0 KHOEpPHETHYECKyI0 cucteMmy. Takue
CUCTEMBl COCTOSIT W3 OrPOMHOIO YHCJIa B3aUMOCBSI3aHHBIX JJIEMEHTOB. B HHX Ha OCHOBE
HACJIEICTBEHHOM M APYTUX MPOrPaMM OCYILIECTBIISIOTCS MMPOLECChl MUTAHMSI, POCTA, PA3MHOKEHHUS.
Oco0eHHOCTBIO JKUBBIX OPraHU3MOB Kak OMOKHOEPHETHYECKUX CHUCTEM SIBJISIETCS MX CIOCOOHOCTh
MEHSTh TAaKTUKy W CTpPATETHIO YIpPABICHHS TaK, YTOOBI ONTHUMAIbHBIM 00pa3oM HCIOJIB30BATh
ONaronpusITHBIE YCIIOBUS Pa3BUTHS U HAMIYUIIUM 00pa3oM IpucrocabIuBaThCs (a1anTUPOBaTHCS)
K HeOmaronpusiTHeIM (aktopam cpeabl obutanusi. COBpEMEHHBIH aHanu3 OWOXUMHUYECKUX U
(bU3HONOrMYECKUX MPOLIECCOB B KJIETKaX OMOOOBEKTOB HA TOM, YTO OCHOBHBIM HOCHUTEJIEM B
MUTOXOHJIpUsIX KieTKu siBiisiercss AT [3].

VYuurbiBas, 4YTO OCHOBOM BceX HWH(MOPMALMOHHBIX OOMEHOB B Hoocdepe sBIsSETCS
AJIEKTPOMAarHUTHOE I10JI€, CIEAYET COIVIACUTHCS C TMIOTE30M, COrNIACHO KOTOPOM B MUTOXOHJIPHSIX
nporecc OHWOJOTHYECKOTO OKHCJICHHUS 3aBepmiaercs He co3ganueM AT®, a co3manmem
BbICOKOYacToTHOro OMII ¥ MOHM3MpYIOIIETr0 NPOTOHHOTO U3IYYEHHs, KOTOPbIE B CBOEM
HEPa3pbIBHOM €TUHCTBE U COCTABIISAIOT YHEPTrOHACHIIIEHHOE OMOTOIE KUBOM KIETKH.

IIpoToHHOE M3IIy4eHHE B )KMBOW KJIETKE MCHOJIB3YETCS Ul Nepeladd SHEPIruu KBAHTOBBIX
B3aUMOJICHCTBUI C sAapaMHu aToMOB, NpUYEM, Hecyllre HHGOPMALUIO TMPOTOHBI OTPAKAIOT
crieun(puIecKue CIEeKTPhl OETKOBBIX MOJIEKYII [4].

[TockonbKy MPOTOH, KaK 3JIEMEHTapHas 4acTUIa, MOXKET yCKopsaThesa Tojabko B KBY DMII, to
clelyeT IoJyiaraTb, YTO B MUTOXOHJAPUHM Ka)Jas MOJIEKyJa LUTOXpoma (JKene30coaepKalinii
0enok) siBasieTcsl ToyedHbIM ucTouyHMKOM KBY um3nmydenusi, KOTOpble CIMBAIOTCA MEXKIY COOOI,
CHHXPOHHM3HUPYIOTCS U Har0T 3PQexT pe3oHaHca. Cpeau MHOTHX COTEH pPEeakus, 3aIlyCKaeMbIX
ruaponuzoM AT®, creayeT OTMETUTh PEAKIMIO CHUHTE3a OHOJIOTHYECKHX MOJIEKYJ, aKTHUBHBIN
TPAHCIIOPT MOHOB Yepe3 KIETOUHbIe MEMOpPAHBL, a TAaKXKe PEaKInu, 00yCIIaBIMBAOININE KOleOaHne
3apsHKEHHBIX KIETOK MeMOpaH.. MakpoMOIeKyJbl, 00pa3yroniecs: B OMOCHHTETHUECKUX PEaKIUsIX,
MEepeHoCAT HWHPOPMALMIO, KaTaTU3UPYIOT CHeuu(UYecKue peakldud OpraHu3ylTcs B
HCKITIOYUTENIBHO YIIOPSIOUEHHBIE CTPYKTYPBI KaK B KJIETKE, TaK U BO BHEKJIETOYHOM MPOCTPAHCTBE.
Haxopsmmecs B MeMOpaHe HAcoChl MOJACPKUBAIOT CHEUU(UUYECKUNA COCTaB BHYTPUKIETOYHOU
Cpellbl U CIOCOOCTBYIOT NEpeiaye BHYTPUKIETOUHBIX U MEKKIIETOUHBIX CUTHAJIOB.

Hogeiime wuccieoBaHusl MOATBEPKAAIOT MOJOXKEHUS W 00 3JIEKTPOMAarHUTHOW OCHOBE
nepenayn renHoi nHpopmauuu [5]. EcTh Bce ocHOBaHuUs MoJiarath, 4To B3aumozeiicrsue DMII ¢
O0MO000BEKTaMHU CBSI3aHO C MEXAHHW3MOM IEPEKIIOUEHHs] T€HHOM aKTUBHOCTH, KOTOPBIN SIBISETCS
BAYKHEHIIINM B IPOLIECCE KU3HEAEATEIbHOCTH. JIF0ObIe KJIETKH OHOTO M TOrO e OMOJIOrH4ecKOoro
o0beKTa cozepkaT oauHakoBbIil HaOop ¢parmentoB /IHK, a ¢yHkimonansHO Mopdonorunyeckoe
pa3HoOOpa3ne KIETOK OHMOJIOTHYECKOTO OOBCKTa OOBSICHICTCS TEM, YTO B PAa3HBIX KIETKaX
BKJIIOUEHBI (AKTUBM3UPOBAHBI) WM BBIKIIOYEHBI (pelpecCHpOBaHbl) pa3HbIe T€HbI. AKTHBHU3AIUS
T€HOB IMPOUCXOJIUT IO BO3JEWCTBUEM CUTHAJIOB M3 IUTOIUIa3Mbl U U3 KIETOYHOTO KPYKEHHS.
OTOT CUTHAJI UMEET JIEKTPOMArHUTHYIO Ipupoy [3].

CTpyKkTypy OHOJIOTMYECKOTO IOl KJIETKH MOXKHO paccMaTpuBaTh M C TOYKH 3PECHUS
OCHOBHBIX MOHATHH paauodusuku [6]. Ilpeamonaraercsi, 4ro B OCHOBE WH(MOPMALMOHHOTO
BiusiHus OMII nexut cunxponuzauus B KBY — none xonedanuii ocuumuisTOpoB ¢ COOCTBEHHBIMU
Y4acTOTaMH (5 - § - 1 029y, llpu cuaxponmsanuu BHemHee OMII MeHAET CHEKTpaIbHBIC

XapaKTePUCTUKH ATUX OCHMIIATOPOB. CHHXPOHM3AIMS MOXET COINPOBOXKAATHCSA (Pa3sMpOBKON
KOJICOaHUH BCEX aBTOT€HEPATOPOB, MPH KOTOPHIX (pa3bl KoneOaHui aBTOreHEepaTOPOB COBMAIAIOT C
(hazoii BHeUIHEro mojisi B JaHHOM 00bEMe Ouonoruueckoro oowekra. Kak ciemyer us padotsl [6]
cua(paszHple KoJNeOaHUs CHOCOOHBI BBI3BIBATH KOH(POPMALMOHHBIE TEPECTPOMKH KIETOYHBIX
CTPYKTYp, BIMATH Ha NPOHUIAEMOCTb MEMOpaH U CIIyKUTb HMH(OPMAILMOHHBIM CHUTHAJIOM IS
PEryJIATOPHBIX CHCTEM BCEro OHMO0OBEKTa. DTO CBS3aHO C TeM, 4YTO H3-3a BiMsHUA OMII
MOJICKYJISIPHBIC B3aWMOJICHCTBHS HE MOTYT OBITH aOCONIOTHO Han&XHBIMH. B TeueHwe neicTBus
OMII mnpoucxomsT Jake DHHEPreTHUECKH HEBBITOJHbIE peakiuu. AHaJOTHYHBIM 00pa3oM
crienuuaHOCT, (DepMEeHTa B OTHONIICHWH CcyOcTpaTa HE MOXKET OBITh aOCOJIOTHOW, TaK Kak
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CHOCOOHOCTh OTJIMYMUTH OJHY MOJIEKYJIy OT APYrod Hapyliaercs. DTH OUIMOKHM UTPAIOT Ba)KHYIO
pons mpu cuHrese JIHK, Tak kak B mnocnenoBarenpHocTH ocHoBanui JIHK 3aknrouena
reHeruyeckas uHpopMmanus >kUBOM KiIeTKH. CrnocoOHOCTh a30THCTBIX OCHOBAHHUN MOJIEKYJI
pa3IMYHBIX HYKJIEMHOBBIX KHCIOT «y3HaBaTb» JApyr JApyra IMYTEM HEKOBAJECHTHOI'O
B3aMMO/JICHCTBUS JIEKUT B OCHOBE MEXaHM3MOB HACJIEACTBEHHOCTH U MyTaluH [3].

Yro KacaeTcss ImOPOroBOr0 3HAYEHUS JHEPIUM, TO €€ YHUCIICHHBIE OLEHKHU I pealbHBIX
OMOJIOrMYECKUX CHUCTEM 3aBUCAT OT KOHKPETHBIX MOJIEKYJISIPHBIX MEXaHHU3MOB BO3JIEHCTBUS
BHEIIHETO IOJISI ¢ KJIETOYHBIMHU OCLWIISATOPaMH, MOIYJISILIMOHHO-BpEMEHHBIX IapameTpoB OMII,
YPOBHS IIyMOB B OMOJIOTUYECKOW CUCTEME U JIOJKHBI IPEBHIIATh YPOBEHb CJIa0bIX HEKOBAJIETHBIX
CBA3€H B MaKpOMOJIEKYJIC: MOHHBIX B3aUMOJCHUCTBUM, BOJOPOIHBIX CBS3€H U BAaHIEPBAAIbCOBBIX
B3auMoneicTBuil. C TOMOIIBIO JTHUX CBsI3eH peanusyercs HHGOpMAIMs, 3aKIOYEHHAs B
[IOCJIEIOBATEIIBHOCTH  MAaKpPOMOJEKYJSApHBIX  memed.  [Ipaktudeckue  ypoBHH — DHEpIuH,
PEKOMEH/IyeMbI€ JUISl JIEYECHHUsI, MOTYT JIEKaTh B HMHTEPBAIE OT 4 Q-2Br/cm? A0 CIUHHII

MK BT/cm® [5]

[IpoBeneHHBI aHANWM3 TMOKa3al, YTO JUIs JieueHus 3a00JieBaHUN JKUBOTHBIX CIEAyeT
UCTIONIb30BaTh  HU3KOPHepreruueckue (MH(GOpMAIMOHHBIE) JJeKTpoMarHuTHble monst KBY
nuanaszona. Bo3aeiicteue MU ycunuBaercs u yckopsieT 60pr0y ¢ 3a001eBaHuEM, MOOUITU3YS TS
9TOro COOCTBEHHBIE BO3MOYKHOCTH B TOM Mepe, B KOTOPOH BO3pacTa M pa3iuyHble (DaKTOpHI,
HayIalue HOPMAJIU3alHIO KU3HEIEATEIbHOCTH, HE UCUEPIAJIN €r0 PE3EPBOB.

B 1O e Bpems, NpOBENEHHBIM aHanu3 paboT TO (U3MOTEpanuu OTEYECTBEHHBIX MU
3apyOeXHBIX HMCCIeA0BaTeNe MOKa3bIBAETCs, YTO JIMIIL B HEMHOTMX pabdOTax paccMaTpuBaloTCs
BOIIPOCHl HU3KOZHEPTreTUYECKOI0 BO3JIEUCTBUS SJIEKTPOMArHUTHBIX HW3JYYEHH Ha JKUBOTHBIX B
JIEYECOHBIX LIEIISX.

BriBoabl

Bo mHorux pabortax oTCyTCTBYeT pa3paboTKa METOIMYECKUX MPUHIUIOB MO MPUMEHEHUIO
uHpopMannoHHbIX OMII B 5edeOHBIX IeNsAX; HEJIOCTaTOYHO H3y4yaeTcs BOIPOC CO3aHHUs
MaTeMaTHYECKHX MOJIeeH, CTIOCOOHBIX 1aTh aHAIUTUYECKOE OMMCAHKE MPOLIECCOB, MPOUCXOIAIINX
MIpU TaKOM OOJy4YeHWH Ha KJIETOYHOM, MOJEKYJISPHOM M OPTaHHM3MEHHOM YPOBHSIX OpPTaHU3AIMU
O0MOOOBEKTOB;  HET  JOCTOBEPHBIX  IOAXOJOB B  HM3YYEHHH  HHU3KOIHEPreTHYECKOTO
(MH(POPMAIIMOHHOTO) BO3JCHCTBHS AJIEKTPOMATHUTHOTO U3TYUYEHUS HA OPraHu3M >KMBOTHBIX
CEJIbCKOXO3SICTBEHHOI'O HA3HAYEHMs; HET METOJIOJIOTUM OINPEIENICHUs] YHMCICHHBIX 3HAuYE€HUMN
OnoTponHeIx mapameTpoB, DMII criocoOHBIX OKa3bIBaTh TEPAaNeBTUYECKUN d(PQPEeKT mpu JedeHun
3a00JIeBaHU KUBOTHBIX.
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