Tpodosiorusa u Teopuis aieKBaTHOr0 MUTAHUA

3[0pOBOe TIUTaHUe SIB/ISETCS OAHUM W3 0a30BBIX YC/IOBHM 3/10pOBbs JeTeld, popMUpyeT
3/J0pOBbIe CTE@PEOTHUIIbI MUTaHUs, 3/J0POBOE MHUIIeBOe TTOBeJjeHHe Mo/[pacTatolllero MoKoaeH!s: Ha
NepcrieKTUBy. B HacTosiiliee BpeMsi y 3HaUMTE/LHOTO UKC/IA JieTeld yKe K LIKOJbHOMY BO3pacTy
(OpPMHPYIOTCSI TTaTOJIOTMUECKHE TIHMIIEBbIe TTPUBBIUKKM - W30BITOUHBIN 10 KaTOPUMHOCTH Y>KUH,
ype3MepHOe TOTpebsieHre COM U caxXapa, JIETKUX YTJeBoJoB (TpeArouTeHre MPOAYKIMU C
BBICOKUM COJiepyKaHueM caxapa (KOHAUTepPCKHe W3/e/usl, C/lajIkie BbilleUKa U HallUTKH), )KUpa U
comu (KosbacHble W3[eMsi W COCUCKH, (acT-yza), OTMeuaroTCsi 3HAuWTe/lbHbIE TIO
TIPOJIO/DKUTETLHOCTH  TIepPephiBbl  MeXKAY OCHOBHBIMM TIpHeéMaMH TIUIIW, MHO>KeCTBEHHbIe
HeYTOopsiIoueHHbIe MepeKyChbl. JTO TMOBBILAeT PUCKKA (HOPMHUPOBAHUS TATOJIOTHUHN >KeTyI0UHO-
KUIIIEYHOTO TpaKTa, »SHAOKPUHHOM CHUCTEeMbl, YyBeJWYMBAaeT PHUCK pa3BUTUS CepJeuHo-
COCYTUCTBIX 3a00/1eBaHUH, N30BITOUHOM MaCChI Te/la, cCaxapHoro Auadera.
Bosbliasi posib B M3yueHUWM MEXAHW3MOB TTMILEBApDEHUS U YCTAaHOBJEHWU OOIIUX
3aKOHOMEPHOCTell yCBOeHMs MUIIM MPUHAJJIeXUT akajeMuky A.M. YroneBy, co3jaBliemMy B
1980 rosy HOBYIO MEX/IUCIUTUIMHAPHYIO HayKy TPO(OIOTHIO.

Axagemuk PAH Yrones A.M.
(9.03.1926 - 2.11.91)
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Tpodosioruss — 3TO «HayKa O TIMIlle, TTUTaHUM, MUIEBBIX CBSA3SX U BCEX Ipolieccax
YCBOEHUs TMHIUM Ha BCEX YPOBHSAX OpraHM3allMd >KMBBIX CHCTeM (OT KJIEeTOYHOrO [0
ouochepHoro)». A.M. VYroneBbiM Oblla TIpeJJIOKEHA TEOPUSI «a/IeKBATHOTO TMUTAHMS»,
OCHOBHBIMU TIOCTyJIaTaMU KOTOPOTO SIB/ISIeTCSl TpPU3HAHHWE, UYTO BCe KOMIIOHEHTHI TMHIIU
(HyTpHeHTHI 1 OasijlacTHBIE BeIlleCTBa) HEOOXOAMMBI /I/1s TIOA1epyKaHKs MOJIEKYJISIPHOTO COCTaBa
OopraHu3Ma W BO3MeIeHUs] ero IJIaCTUYeCKUX W JHepreTUUeCKHUX 3aTpaT; BK/IIOUAIOT B cebst
TIOTOKHW TTUTATebHBIX U PETY/IATOPHBIX CyOCTaHI[UM; Oa/laHC MUIIEBBIX BEIECTB B OpPraHU3Me
TIO/IIEP>)KUBAETCS 3@ CUeT BBICBOOOKAEHHUSI OT/Je/bHBIX HYTPHUEHTOB W3 CJIOXKHBIX TI0 COCTaBy
TIUIIIEBBIX MPOAYKTOB 3a CUeT T0J0CTHOTO, MeMOPaHHOT 0, BHYTPUK/IETOUHOTO TIHIIleBapeHus], a
TakKe MUKPOOHOTO CHHTe3a OaKTepusMu MUIIeBapUTe/TbHOTO TPaKTa.

Kak u3BeCcTHO, >KM3Hb Ha BCEX YPOBHSX OpraHU3allUM CBsi3aHa C pacxo0/loM BeIecTB U
sHepruu. [lo3ToMy TiepBoe HeoOXOAWMOe YCIOBHE TIPOO/DKUTENHHOTO CyI[eCTBOBAaHUS
OMOJ/IOTHUECKHUX CHCTeM J1I000r0 MepapXuyeckoro ypOBHS M Pa3BUTHSL JKM3HU B IeJIOM —
TIOCTYTI/IeHHe U3BHE BelleCTB, 00ecrieunBaroiX SHepreTHUecKre U riacTudeckre moTpeObHOCTH
3TuX cucteM. COBOKYITHOCTb TMPOLIECCOB, CBSI3aHHBIX C MOCTYIUVIEHUEM M yCBOEHHEM TMHILeBbIX
BeIIleCTB, TIPUHATO 0003HaYaTh KAk MUTaHHE B IIMPOKOM CMBIC/IE 3TOTO C/I0Ba; OHO BKJ/IFOUAeT B
cebs1 oOBIBaHME TIUIIH, ee TIOTJIOLeHHe, TepepaboTKy (T. e. MUILieBapeHre, WX TIpeBpalleHue B
accumwiMpyeMyto ¢hopMy), BcacblBaHWe, WU TPAHCIOPT, aCCUMUIMPYEMbIX BeleCTB B K/IeTKU
M BHYTPEHHIOKO cpefy opraHusma. (Bcrmem 3a 3Tum  criefyeT KOMILIEKC TMPOLIECCOB,



00beUHSIEeMbIX T10/] Ha3BaHWEM «HUHTepMeJuapHbli OOMeH», C €ero MHOTOYHC/IeHHBIMU
TPAHCIIOPTHLIMH, CUHTETUUECKUMMU, KaTaboTMueCKUMU U APYTUMU TPAHCHOPMALIUSIMHU).

B TeueHuwe [MTeNHEHOTO BpEeMEHM Kas3aloCh, YTO KjacCUUecKasi Teopusi
cba/lTaHCMPOBAaHHOTO MUTAHMUS JOCTAaTOYHO COBepIlieHHa U OyZileT 0CHOBHOU Ha MPOTSDKeHUH ellie
OueHb JJTUTENHHOTO BpeMmeHH. [Ipeamonarasiock Takke, uro B Oyayijem oHa OyneT /UIIb
JIOTIO/THATBCS U YTOUYHATHCS B €Ta/sIX, He MEHSIOIIUX ee CYL[HOCTb U aKCMoMaThKy. OIHaKO K
KOHLly 70-x romoB XX Beka CTajJ0 OYEBUJHO, UTO /i OIKWCAHUA IIPOLeCCOB IUTAHUS U
ACCUMWISALIUY TTHIIU B 11€JIOM Ha HOBOM YpPOBHe 3HaHWN HeobOxouMa TIPUHLIAIIMAAIBHO JpyTast
Teopusl.
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W3 kaccryeckoil TeOpUM HOBasi TEOPHS aZieKBATHOTO TNMUTAHUS 3aUMCTBYeT IJIaBHBIM
0Opa3oM TiepBbIi OCHOBHOHM TMOCTYyJ/IaT — COOTBETCTBHE PACXO0/la BEILECTB WX TMOCTYIUIEHHUIO.
PaBeHCTBO TMIOCTYIIZIEHUSI M Pacxofa BeIIecTB, COT/IaCHO KJIACCUUECKUM TIpe/CTaBIeHUsIM,
JIOJDKHO JIOCTUTAThCSl B TeueHWe BO3MOXKHO 0osiee KODOTKMX IPOMEXYTKOB BpeMeHHW. B
COOTBETCTBUM C TeOpHell afleKBaTHOTO NMUTAHUS pPaBHOBECHE MeX/y IMOCTYIUIEHHeM M ToTepeit
BEIL[eCTB /IOCTUTAETCS B CPAaBHUTEIBHO TIPOJIO/DKUTE/IbHBIE MHTEPBa/bl BDEMEHH, TOT/la KakK B
Goslee KOPOTKHE WHTEPBAJIbI MOTYT rpeobiazare b0 pacxos, MO0 MOCTyTieHre BelecTs. B
COOTBETCTBUM C KJ/IACCUYECKOW Teopwel, MUTaHWe CBOAWUTCS K TIOCTYIUIEHUIO B OpPraHU3M
HYTPHEHTOB, CO/Iep)KalliUXCs B THIIe, TOTAA KaK, COTJIACHO HOBOMW TEOpHWH, /il HOPMaJbHOTO
TIPOTEKaHMsI MPOLIECCOB ACCUMUJISILIUM TIUIIA HE0OXOJUM TaKyKe TIOTOK PeryJssiTOPHBIX BEIeCTB.
CoriacHO K/IaCCHYeCKOW TeOpWH, NMUTAHUEe SIBJISIETCS] Pe3y/IbTaTOM M3BJI€UeHHUs] HyTPUEHTOB U3
NILEBOTO 00BbeKTa O/1arofapsi JByM OCHOBHBIM TPOIIeCCaM — THAPOJIM3Y CIO0XKHBIX TTHIIEBBIX
coelMHEeHM 1 BcachiBaHUIO. COT/IaCHO HOBOM TEOPHWH, CYIIIeCTBYeT JiBa THIA HyTpreHToB. OaunH
U3 HUX (TIepBUYHbIE HYTPUEHTHI) MOCTYTAIOT U3 OKPY>Karollled cpe/ibl B COCTaBe THIIH, TOT/a
Kak /ipyrve (BTOpDWYHBbIe HYTPHEHTHI) 00pa3yloTCsi B OpraHW3Me W3 TpeIeCTBeHHHUKOB Yallle
BCETo ero CUMOMOHTaMM.

Knaccrueckoil Teopueld MPUHSITO, UTO MHIA COCTOUT W3 T0JIE3HBIX KOMIIOHEHTOB —
HYTPUEHTOB M KOMIIOHEHTOB, KOTOpble WHAUGMGEpeHTHbI [ opraHu3Ma (0asiacTHbIe
BeIlleCTBa) WM [aXe BpeAHbl (KCeHOOMOTWKM M TOKCHHBI). [lvieBapeHWe CBOJUTCS K
OT/IeJIEHUI0 HYTPUEHTOB, TIOCTYTIAIOLIMX BO BHYTPEHHIOO Cpe/ly OpraHu3Ma, oT Oasiacta. HoBast
Teopusi TIOCTY/IUPyeT, UTO B XOJe SBOJIOLMM TPOU30IIA a/lalTalisi KO BCeMY IMHUILEBOMY
KOMITIEKCY, BK/TFOUast OasylacTHBIE BeI|eCTBa U JlaXkKe HEKOTOPbIe TOKCHUECKUe COeITUHEHUS.



Teopusi aieKBaTHOTO MUTAHUSI — He OTCTYIUIEHHWEe OT CTPeMJIeHUsI K/IaCCUUeCKOW TeOpUH K
(bU3MKO-XUMHUECKOW TOYHOCTH, a, HAMpOTHB, TIOMBITKA [JOCTUYL 3TOM TOUHOCTH Ha Oosee
IIMPOKOW OCHOBE, BKJIFOYas 0o0i[ue OWOJIOTHYeCcKWe, U OCOOEHHO 3BOJIOIMOHHBIE, TOAXO/IBI.
HoBass Teopusi omuvpaeTcssi He TOMbKO Ha (U3MOJOTHI0O W OWOXMMHIO, HO U Ha
raCTPO3HTEPOJIOTHI0, MHOTHE Pa3/ieibl KIaCCHUeCKOW 300/I0TMH U TIPOTO300/10TMH, MUKOJIOTHIO,
MHKPOOMO/IOTHIO, OOTAaHWKY, SKOJOTMIO W psifi APYrdX HayK. OTO O3HayaeT, uTO JJ/Is
COBPEMEHHOW HAayKH B I1[eJIOM CBOMCTBEHHbI CHHTETMUYECKHE CHCTeMHbIe MMoAxonel. OTcroza
BbITEKAaeT HeOOXOMMOCTb (HOPMHUPOBAHMSI CTEIMaTbHON HayKH — TPOQOJIOTHH.

Teopusi cbasaHCHPOBAHHOTO MMUTAHUS B €e COBPEMEHHOIN WHTepIIPeTaLH SIB/ISETCS OJHUM
13 acrekToB Oosiee oOIel Teopud roMeocrtasa. JTa Teopusi NMPUHHUMAET, YTO B MpoLjecce
MUTaHWsE TOMEOCTaTUPOBAaHKE MOJIEKYJ/IIPHOTO COCTaBa OpraHu3Ma oOecrieurBaeT paBHOBECHE
MEX/y ToTepel W MOCTYIUIEHWEM BEIeCTB W SHEPrHM, HO aJleKBaTHOE IMUTaHWe BK/IIOYAeT B
cebs1 He TO/TBbKO MepPUO/Ibl COAaTaHCMPOBAHHOTO MOCTYIIIEHUS U PacXo/ja BEIeCTB, HO U TePHO/IbI
WX HAKOTJIEHWsI WM 3HAUUTE/IbHBIX MOTE€Pb. JTH TMPOLECCHI HE TOMBKO (DHU3HMOJIOTHYUHbBI, HO /IS
MHOTHX BW/JOB OpPraHWU3MOB [IO/DKHBI DPacCMaTPUBATLCS KakK 3/IEMEHThl 3BOJIFOLIMOHHO
ajIeKBaTHOTO TWTaHWs (Hampumep, (GU3MOIOTUUECKOe TOJI0laHue WM  (PU3HOTOTHUYECKOe
O)KMPEHHE Y MHOTHX TPYIII )KUBOTHBIX, )KU3HE/IeSITeJIbHOCTh KOTOPhIX 00yC/I0B/IeHA Ce30HHBIMHU
PUTMaMH).

W3 061MX KOHIEMI|i TPO(OSIOruH BbITeKaeT uest Ky/bTyphbl IIUTaHus1, KOTOPask BK/IHOUaeT
B ce0s1 3BOJIIOI[MOHHO 00OCHOBAHHOE MUTAaHWe, B TOM UHC/Ie MHUTaHWEe pa3/IMUHBIX HApOJOB, U
YUUTBIBAET KIMMaTUUYeCKHe, UCTOPUUECKHe W [IPyTHe YC/IOBUS )KU3HH, a TakkKe aJleKBaTHOCTb,
BO3MOYKHOCTh TIPUCIIOCOO/IEHUS, W3MEHEHHe TIPUCIIOCO0/IIeEMOCTH B pasHble BO3PACTHbIE
nepuozibl U T. 7. Teopust aJileKBaTHOrO MHMTaHWs KpaliHe Ba)KHA [ijii TIOCTPOEHUs MUTAHUS
Pa3/IMUHbIX BO3PACTHBIX TPYIII, B 0COOEHHOCTH HOBOPOXKJEHHBIX M COCYIIUX MJIAZIEHIEB, a
TaKXKe JIUL] TIOXKUIOT0 Bo3pacta. HeobXouMO yIOMSIHYTb, UTO TOHSATHE aZieKBaTHOCTU B 3TUX
c/lyuasix mpuobpeTaeT upe3BbIYaiiHO OOJIBIIIOE 3HAUEHHE.
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Tpodonorus — 35T0 HayKa, OXBaThIBaloIllasi BCe acCHeKThl aCCUMWIISILIMK MHILM Ha BCeX
YPOBHSIX OpraHM3alli >KUBBIX CUCTEM — OT KJ€TOYHOrO [0 miaHeTapHOro. CToJb IIMPOKUMA
TIOZIXO/, Ha MEPBbIKA B3IJIsA/, K&XXETCS C/IMIIKOM TPYAHBIM. BMecTe ¢ TeM OH HeOOXO/AMM, Tak Kak
TOJILKO €JWHCTBO HAyUHBIX TIOAXO/IOB, TIOTMBITKA TOHATH OOIIMe 3aKOHOMEPHOCTH W UX



B3aMMOCBSI3b TO3BOJIAT I/Iy0)Ke MPOHUKHYTh B OJHY WX TTyOOUalIIMX TalH >KU3HU — TaWHY
TOr0, KaK HaunHaeTcst MetabonnsM. [Ipeanonaraercs, uTo o6OMeH BellleCTB, NO-BUAUMOMY, OepeT
Hauasio C TIPOLIeCCOB MUTaHMs. [lWTaHWe — 3TO He TOJBKO MepBOe 3BeHO B MeTaboiIndecKon
L[eMH, HO ¥ OIHO U3 CaMbIX [IPeBHUX TOHSATHH, BO3HUKIIMX Yy UesloBeKa, KOrja TOT e/lBa Hauasl
0CO3HaBaTh CBOU B3aMMOOTHOIIIEHUS C OKPY’>KaOLL[UM MHUDOM.

[Tepen, Tpocdosiorueii croar mnpobsembl OOMBIIOIO TEOPETUUECKOrO UM IPUK/IAJHOTO
3HaueHMs. K ynciy TeopeTrueckux mpo0eM OTHOCSATCS MeXaHW3Mbl aCCUMW/ISILIAN TTUILEBBIX
BeIlleCTB, MeXaHW3Mbl pacripefie/ieHHsi W Tiepepacripe/ie/ieHusi 3TUX BellecTB B Ipejenax
OpraHM3Ma W OJHOW K/IeTKH, B3aUMOOTHOIIEHWS W Pperyysiius TpPopUUecKnx CBsized B
OuolleHO3aX, MeXaHW3Mbl Tlepe/lauM THMILeBbIX BeIeCTB BZAOMb TPOGUUECKUX Lierel, poJb
TPO(hUUECKHUX TIPOLIECCOB B I[UPKYJISLIMU BellecTB B OuolleHo3ax U Ouocdepe, Tpoduueckue
acIeKThbl SBOJIIOLIMU BUIOB, OHoLIeHO30B U O6uocdeps! B Lenom. HakoHell, ipobemMbl TpoQUKU
SIBJISTFOTCS O/IHOM M3 L|eHTPaJIbHBIX B 3arajike MpOMCXOK/EeHHs )KU3HU.

CnenyeT OTMeTHUTh, UTO TPO(O/IOTHsl B U3BECTHOM Mepe yxKe ceifuac criocobHa fiaTh 6osee
TOYHBI, UeM paHee, OTBET Ha BOIPOC, KakKOW /O/DKHA OBITh MHIA UeloBeKa C YYeTOM
copMUpOBaBIIMXCS B XOJie SBOJIIOLMM 0COOEHHOCTeM Tpo(dUUecKuX TIPOLeCCOB B €ro
OpraHvM3Me, a TakKXKe KakOW [O/DKHA OBbITb TIMII[A JKABOTHBIX Pa3/IMYHbIX BHJOB.
Tpodosornueckuii aHanu3 co3faer Oosee HajleKHble KpuUTepud A (OPMUPOBaHUs
OTNTUMAJIbHBIX arpapHbIX U MPOMBIIIEHHBIX MTUILEBbIX TEXHOIOTHH.

BY/JBTE 3/JOPOBBI!

VHdopmariyst oJroTos/ieHa Ha OCHOBE OTKPBITHIX VIHTepHeT-UCTOUHUKOB



