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Annotation

Kuura mocesieHa ¢GyHJaMeHTaAbHbIM M TPUK/IAJHBIM acleKTaMm MpobjeM MHUTaHUsT M
ACCUMUJISAIIMKU MUIIM. B paMKax HOBOW MeXIUCIUTIIMHAPHONW HayKu Tpodosioruy chopMyIHpOBaHbI
OCHOBHBIE TIOCTYJIaTbl TEOPUM aJIeKBaTHOTO IIMTAHMS, B KOTOPYK KJaCCUUYecKas TeopHs
c0a/TaHCUPOBAHHOTO TTUTAHUS BXOAWUT KaK Ba)kKHasl COCTAaBHas 4acTb. OXapaKTepu30BaHBI OCHOBHEBIE
MOTOKH, TOCTYMAIOIMe W3 >KeNyJOYHO-KMIIEYHOT0 TpakKTa BO BHYTPEHHIOI CpeJly OpraHH3Ma,
9H/I09KOJIOTHS U ee IVIaBHbIe (PU3MO0I0rrueCcKrue QyHKIMH, PO/Ib KUILEYHOW TOPMOHATBLHOW CUCTEMBI B
)KU3HeIesATeIbHOCTH  OpraHu3ma, ooOimpe 3¢ddeKkTbl 3TOW CHUCTEMbI U €€ Ppolb B Pa3BUTHU
creruUUecKoro  JAWMHAMHYECKOrO0 JEeMCTBUSL THUIIM. PacCMOTpeHbI ITPOMCXOXKIEHHE >KU3HH,
BO3HUKHOBEHHE KJ/IeTOK, TPO(UUeCKUX IeTell U T. . B CBeTe TPO(OJIOrMH, a TaKXKe ee HEKOTOpbIe
OuoJioruye CKye acrieKThl.

[TokazaHo, uTo Tpo(dONIOrMUeCKU TIOAX0[ TUIOJOTBOPEH /IS TIOHMMAaHWs IIPOLIeCCOB
ACCUMUJISIIUM TIMINEBBIX BEIIECTB HAa BCEX YPOBHSX OPraHM3al[UM JKUBBIX CHUCTEM, a TaKXke s
OMOJIOrMH B I1€JI0M, PABHO KaK U [I/Isl HEKOTOPBIX 00IIMX Mpo0/ieM NpoduIakKTHUe CKOW ¥ KJTMHHUYE CKOU
MeULAHBL

Kuura mpejgHa3HaueHa /il IIMPOKOrO Kpyra MOATOTOB/JIEHHBIX UMTaTe/iel, WHTePeChl KOTOPBIX
BKJIIOUAIOT OMOJ/IOrMueCcKue, TeXHOJOTrHYeCKHe, T'yMaHUCTHYe CKHe, SKOJ0ruuecKre, MeJUIlMHCKHEe U
Jpyryve nmpob/emMbl TUTAaHUS U TTHINEBAPEHUS].
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AnekcaHp Muxan/j0Bu4 Yro/jieB
Teopusi aJleKBaTHOr0 MUTAHUA U TPodo10rusa




IIpeguc/sioBue

OpHa 13 BaXKHEMIIMX 3a/jad KHUTH — pacCMOTPeTh psifi pobiem, pellieHre KOTOPhIX MOXeT ObITh
Hal/leHO JIMIIb Moc/e (PyHJaMeHTa/lbHbIX WCC/Ie[JOBaHUIN Ha ue/ioBeKe M >KUBOTHbIX. K umciay Takux
nipo6sieM ciiefiyeT OTHECTH TIPeK/e BCero mpob/eMbl MUILM U uTaHus. IMeHHO B mpobsiemMe TUTaHuS,
ObITb MOXeT, O0JibIle, ueM ryje Obl TO HU ObLUTO, UHTErPUPOBAHbI ITUKA U HayKa, 100po U 3710, 3HaHUS U
3araiku. BMecTe ¢ TeM Hesb3si 3a0bIBaTh U TOT 00I1eH3Be CTHBINM (aKT, UTO U HeJJOCTaToK, U u3obunie
MU OTHOCATCSI K MOTYIIEeCTBeHHENIIIMM (aKTopaM, JEeUCTBYIOIMM He TOJbKO B TMPUPOJHBIX
YCIOBUSIX, HO U B YCJIOBUSIX Pa3BUTHIX LIUBU/IN30BaHHbIX 0011ecTB. Elle co BpemeH ['urirokpara nuiiyy
CpaBHUBa/M C Hauboree MOIIHBIM JieKapCcTBOM. OfHAKO HerpaBU/IbHOe YIOTpebsieHre TaKoro
NIeKapCTBa, Kak U JIF000ro Ipyroro, MOXKeT MPUBECTH K ipaMaThue CKUM 10 CJIeZICTBUSIM.

OpHa u3 Lesiell KHUTK 3aK/IH0UaeTcsl TakyKe B TOM, UTOObI MOKa3aTh UCTUHHOE MeCTO MUTAHUS B
dbeHoMeHe KW3HU Ha 3eM/ie U B TOU yacTu Guocdepsl, KOTOpasi CBsi3aHa C >KM3HBIO YesioBeKa. B 3Tom
cjlyyae Haflo 0OpaTUTh BHUMaHUe Ha MOWCKU JaJbHeNIMX myTeil pa3BUTHUs TTPOO/ieMbl MUTaHUS, UTO
CTaJI0 BO3MOXKHBIM T10CJIe HOBBIX PEBOJIIOLIMOHHBIX /10CTHKeHUM BTOPOM MooBHHBI XX B. B OMOI0TUH
Y B HayKax, Ha KOTOpble OHA OMMPAeTCsl.

BakHO MMeTb B BU/ly TYMaHUCTHUUeCKYIO0 CTOPOHY TTPO6J/ieMbl MUTAHUS], B KOTOPOW MPUHSITO, UTO
ye/ioBeK — BepllMHAa Tpoduueckod NupaMuzbl. Takasi mupamMujia, Kak 3TO TOHSATHO, OTpakaeT
JIOTUYeCKoe pa3BUTHe OOLMX TpeJiCTaBleHud W ujlell TyMaHu3Ma, C(HOPMUPOBABIIMXCS B 3TIOXY
Bo3poxieHus, Korja 4esioBeK TOMeLIa/csi B LIEeHTP MHUpO3[aHus. Takue TMpejcTaBleHUs, JaBlie
Yye/I0BeueCTBy CTO/Ib MHOTO, B TO >Ke BpeMsi MpHBeIu K ujee 1obe/pl yesoBeka Hajl TIPUPOJON U B
KOHEYHOM UTOre K 9KOJIOThYe CKOM KaracTpode, Ha 'paHU KOTOPOW OKa3ascsi MUp. B 3Toil KHUre, Kak U
B Mpe/ilecTBytolel (Yroses, 1987a), Mbl MblTaeMcs MOKa3aTb, YTO C €CTeCTBEHHO-HAyYHOU TOYKHU
3peHusi TIpe/iCTaBlAeHusi 0 TpoduUeCKoW nupaMujie He 000CHOBaHbL. B JIeMCTBUTE/NILHOCTU UesiOBeK,
Oyzyur HOoCUTesieM HOOC(epHBIX MPHU3HAKOB, B TPOGHUe CKOM OTHOIIIEHUU SIBJISIETCSI O/HUM U3 3BeHbEB
CJIOXKHOW 3aMKHYTOW CHCTeMbl KPYrOBOPOTOB B Guocdepe c ee Tpoduueckumu cBsi3siMu. C TOUKU
3peHUs1 00bEKTUBHOIO HabstozaTesi, 6osiee MpaBUILHON MIPeJCTaB/sIETCS Ues rapMOHU3Ma uesioBeKka
Y OKPY’Kalolllero MHpa, KOTopasi CTaHOBUTCSI Bce OoJiee MOMY/SIpHOM 10 Mepe yriy0OrieHrs TIOHUMaHus
ero cyiHocTu. [IpeumyitiecTBa ujied rapMOHM3Ma repesi aHTPOIIOLIeHTPHYe CKUM TIOZIX0[0M 0COOeHHO
BU/IHBI TIDU aHa/M3e MUIIM Oyayiero U B CBI3U C HEOOXO[MMOCTBIO BK/IFOUEHUS TUIIM YesioBeKa B
Tpodurueckue 1enu 6ruocdepsl.

OCHOBHOe BHMMaHHWE B CYLIHOCTHM yZe/leHO AByM TEeOpHUsIM MUTaHWUS — KJIaCCUUeCKOW Teopuu
cba/aHCUPOBAaHHOTO TIMTaHUS W HOBOW pa3BUBAOIIEMCS TeOpUU aJileKBaTHOTO MUTAHUS, WX
XapaKTepuCTUKe, COMOCTaB/IeHUI0 U aHa/In3y MJI0A0TBOPHOCTU MIPUMEHEHUs K pPelleHHUI0 BaXKHEeNIIMX
TeopeTHuueCKUX U TIPUKJIAJHbIX acrieKToB MpobseMbl nuTaHus. [Ipy 3TOM MUTaHHe pacCMaTpUBaeTCs
KakK OflHa U3 Tex (DyHKI[UM, KOTOpasi 00beJUHSIeT KUBOTHBIX U UejioBeKa. B CBsi3W C 3TUM MosiBUIaCh
BO3MO>KHOCTh OT aHTPOIOL[EHTPHYE CKOTO pellieHus Mpo0ieMbl TIePerTH K MOCTPOeHUI0 HOBOUM Teopuu
a/IeKBaTHOTO MUTaHUs. B oT/inume oT K1accuueCcKol 3Ta Teopusl XapaKTepu3yeTcs O1osiorundye CKUMH, U
B 0C00EHHOCTH 3BO/TIOIIMOHHBIMY, TIOAX0AAMU K PaCCMOTPEHUI0 Mpob/ieM, CBSI3aHHBIX C MUTAaHUEM Kak
yesioBeKa, TaK W JKUBBIX OPraHM3MOB BCEX TUIIOB Ha BCEX YPOBHSIX OpraHW3al[id U SKOJIO0THYeCKOU
crierjuanu3aLyu.

B KkHuUre JenaeTrcsi TOMbITKA MpeJCTaBUTh CUCTEMAaTHU3UPOBAaHHYIH) apryMeHTalUi0 KOHTYDOB
HOBOW TEOpHMU a/IeKBaTHOIO MMTaHUS, KOTOpas WAeT Ha CMeHYy KJacCUUeCKOW Teopuu
cbanancupoBaHHOro TuTaHus. Kak Obl HUM ObUla TIpUB/eKaTe/sbHa HOBasi TEOpHUs, OHa HE MOXKeT
pa3BUBATbCS JIMIb T[Of BAUSHUEM M[PAKTAUECKUX HWMMYIbCOB M [IO/DKHAa WMETb HaJeXXHbIU



eCTeCTBeHHOHAyuYHbId PyHAamMeHT. TakuM pyHJaMeHTOM MOXKeT CAY>KUThb Tpodosorus. JJocTuxkeHus B
obnactu OHO/MIOTMM W MeAULIMHBI 3a TIOC/Ae[HUE [eCSITU/eTHs], OTKDbITMe HEeU3BEeCTHBhIX paHee
3aKOHOMEPHOCTel U Ba)kKHble 0000IIeHUST Aal0T OCHOBAHUSI CUMTaTh, UTO (POPMUDPYETCsl HOBasi Hayka,
Ha3BaHHas HamMu Tpodosiorue, KoTopasi, MOAOOHO 3KOJIOTHH, SBSETCS MEXAUCLUMIMHAPDHOU. JTO
HayKa O THIle, MUTaHUU, TPOPUUeCKUX CBSI3X U BCEl COBOKYITHOCTH MPOLIeCCOB aCCUMUJISILIMN TTULLA
Ha BCeX YPOBHSIX OpraHU3alluM >KUBbIX cCUCTeM (OT KeTouHoro /o 6uocdepHoro). Tpodosnoruue ckuii
MO/X0Zl, 000CHOBaHWS U TPEeMMYIL[eCTBAa KOTOPOTO TIPUBE/IEHbI HIDKe, /laeT BO3MOXKHOCTh B paMKax
TPO(OOTUM He MPOCTO YTOUHUTH K/IaCCUUECKYHD TEeOpUI0 TIMTaHWsl 4YejioBeKa, HO U Ppa3BUTh
3HAUUTE/ILHO 00Jiee IIMPOKYIO0 TEOPUID a/IeKBAaTHOTO MUTAHMUSI.

OueBH/IHO, UTO PAacCMOTPEHUE KJ/IACCUUEeCKOW W HOBOM TeOpUW MUTAHUS C MO3WULMA HOBOU
buosioruu TpebyeT Mpexkze BCEro M3/I0KEeHUsI CyTHU CaMOi TPOoQoIoruu. ITO U OTpefie/UI0 CTPYKTYPY
KHUTU.

B HebGosbliol 10 00beMy KHUTe HET BO3MOXKHOCTH JaTh [eTajbHbIi aHa/lW3 He TOJIBKO
TpoosIoTUU, HO U TEOPUM aJieKBaTHOTO muTaHus. [lombiTaeMcsi OOCYIUTh WX Camble CYIlle CTBEHHbIE
acmekThl B Haubosiee 00Ieli ¥ ofHOBPeMeHHO oripefiesieHHOW ¢dopMe. s 3TOr0 pacCMOTpeHbI, B
YaCTHOCTH, MeXaHW3Mbl aCCUMWIALIMKA NUUM. B CBA3M C 5TUM mpexzae BCero OXapaKTepHU30BaHbI
dbyHlaMeHTa/lbHble U TIPUK/aJiHble acheKTbl TPOQOJIOrTWMU. 3areM Ha TpUMepe MCTOPUM HAyKU O
MUTAHWW TIPOJEMOHCTPUPOBAHO, KaK OMacHbl, a WHOIJla M TparuuyHbl ObUTM Te 3Tarbl, KOrja
OCYIIIeCTB/ISIOCh WHTEHCHUBHOE pellieHWe TIPUK/AZHbIX 3a7au 6e3 /[0CTaTOUHOrO0 MOHWMAHUS YPOBHS
OpraHu3aliuM >XUBBIX CUCTEM Ha OCHOBe (DyHJAMeHTa/bHBbIX HayK. [i1 3TOr0 OCBelleHbl OCHOBHbIE
TOCTY/IaThl M CJIe/ICTBUSI COBPEMEHHOW K/aCcCUUeCKoW TeopuM c0OasaHCUPOBAHHOTO TUTAaHUs, ee
JOCTOMHCTBA U HEJOCTaTKH, a 3aTeM B CKatol (popMe (OPMUPYIOLIASICS B HACTOSLLEe BPeMsI TEOpHs
a/IeKBaTHOTO MUTaHUsI, HOBbIe TEHZEHIIUU B 3TOM 00/1acTU U T. [1.

CrnefyeT 3aMeTUTb, UTO aHTPOIIOLIEHTPUYHOCTh — OJWH M3 HeJOCTAaTKOB K/jlaCChUeCKOM TeOopyUU
MUTAaHUS U MHOTUX [Jpyrux Teopuid. [lelicTBUTeNbHO, Teopus [O/DKHa 0Oa3upoBaThCcsi Ha
3aKOHOMEPHOCTSIX, KOTOpble XapaKTepHbl MO0 KpaillHel Mepe [/l MHOTHX, eC/Id He [Ji BCeX, >KUBBIX
opraHu3moB. Tak, Mbl yXe JaBHO oOpalljali BHHMaHWe Ha OOIHOCTh OCHOBHBIX MeXaHU3MOB
ACCUMUW/ISILUM TULM (B 4aCTHOCTH, MeXaHMW3MOB T'M/IPOJiM3a U TPAHCIIOpPTa) y BCeX OpraHvM3MoB. Bor
TOYeMY SBOJTFOLIMOHHBIN MOAX0A K BOMPOCaM MUTaHHUs, KOTOPBIN SIBJSIETCS OJHUM U3 [VIaBHBIX OT/IMUWA
TeOpUU afIeKBaTHOTO MUTaHUs OT KJIaCCHYe CKOM TeOpuH, KaXkeTcsi 0COOeHHO BaXKHBIM.

B kHure B ckaroil (popme OCBellleHbl KaK TeopeTUYeCKue, Tak UM MPUK/IaJHble acleKTbl TeOpUU
a/IeKBaTHOTO TMWUTaHUSL. JTa Teopvs MOXKeT ObITh TMOJIe3HOM [I7I1 HOBBIX PpellleHWN psifla Ba)KHbBIX
COBPEMEHHBIX 3a/lay, CBSI3aHHBIX C OMTHMM3aLMel nuTtaHus. Hampumep, ogHOW U3 Ba)KHEUIIMX 3a/au
XX B. sIBsS/IaCh peanu3anus ujeid CUHTeTHYe CKOW MUIM U MPSAMOro (MapeHTepaJbHOr0) MUTaHUs, Kak
00 3TOM He3aloNro [0 CBOeWl CMepTU Mucaa BequKuW (paniy3ckuii xumuk I[1.-3.-M. Beptrno.
Bo3HMKaeT BOIpOC, OCyLeCTBUMBI JIA /e, Kacarolecsl CO3/laHusl U UCTIOIb30BaHUsI CUHTeTUYe CKOU
MWLM, a TaKKe IMapeHTepasbHOr0 NuTaHusA? MOXXHO U HY)XHO JiM peanu3oBarb UX? OTBeThHI Ha 3TU
BOMPOCHl, MMeEIOIMe OrPOMHYIO HayuyHyH0 M [PaKTUUYeCKYyH 3HAUMMOCTb, MOJKET [laThb TeOopus
aZleKBaTHOI0 MUTaHUSA. BBIBOAbI OTHOCHUTE/NIBHO HEBO3MOXXHOCTU MCIIO/Ib30BaHUSl YIYULLIEHHOM WA
ujeasbHOW TIWIM, BbITEKAIOLMe M3 3TOM TEeOpPUM, HAXQAATCS B MPOTUBOPEUYUM C PeKOMeHJaLUsiMU
KJIaCCMYeCKOU TeopuHr. MBI rocTapaeMcsi 10OKasarb, UTO [0 KpakiHel Mepe rapMOHHWUYeCKUM 4YesioBeK
JO/DKeH COXPAaHUTh Pa3BUTHIM >KeTy/[0YHO-KUILIeUHbIA TPAKT KaK OpraH, obecreuynBarOIMii He TOTBKO
13B/leUeHe Orpe/ie/IeHHbIX HyTPUEHTOB, HO U psifi OM0J/IoTHYe CKUX TPOLe CCOB, UMEIOIIMX XKU3HEHHO
Ba)KHOe 3HaueHue. K HUM OTHOCATCS TPOJYKLIUS TOPMOHOB, TpaHcdopMaius psifa Guosioruuecku
AaKTUBHBIX BeIECTB U T. [.

Kak oTMeueHO Bblllle, B MMOC/Ae[HUE [ieCATUJIETUS] MIPEACTaBIeHNUs O MeXaHHW3MaxX aCCUMUIISILAU
MU U, ClefloBarebHO, 00 uX OMOJOTMYECKOM U SKOJIOTUUECKOM 3HaueHUU TIpeTepriesid



Kap/JMHa/IbHble U3MeHeHHs. B uacTHOCTHM, yCTaHOB/IEHO, UTO CYILLECTBEHHYKO pOJib B MUTAaHUU He
TOJIbKO 4Ye/IOBeKa M >KMBOTHBIX OIpeJe/ieHHbIX TPYII, HO U BCEX BBICIIMX OPraHU3MOB UIpaeT HX
9H/I09KOJIOTHSI, T. €. OMpeJe/ieHHbIM 00pa30oM OpraHu30BaHHasi BHYTDeHHsisl KullleyHas (Wau
9HTepasbHasi) Ccpefia U Hacesifolle ee OpraHu3Mbl, IJIaBHbIM 00pa30M MUKDPOOPTaHW3MBbIL.

B HacTosiiiee BpeMs TIPOAEMOHCTPUPOBAHO, UTO y BBICIIMX OPraHM3MOB MPOUCXOJUT HE TOJIBKO
W3B/leueHWe U3 TIMIIEBbIX TPOAYKTOB HEKOTOPOW II0JIe3HOM uacTh, HO MX TpaHCpopMauus u
oOorartieHue T0/] BIUsIHHEeM OakTepua/ibHOUM (iophl. B pe3ynbrare 3TOro HeyTUIM3UPYyeMble MUIIEBbIe
TIPOZIYKThI TIPEBPAIAIOTCA B aKTHMBHYIO, 00J/Iafiatolly0 PsSiIOM YHUKAIbHBIX CBOMCTB, YaCTh MHUIIY.
Oka3anock, UTO Te BellleCTBa, KOTOpPbIe paHee CUMTA/IMChb 0anIacToM, UMEIOT Ype3BblualiHO Ba)KHOE
3HaueHue B )KU3HeesTebHOCTH OpraHr3Ma. JTHU BellleCTBa, K KOTOPbIM OTHOCSITCS ITPeHUMYILe CTBEHHO
TUIIeBbIe BOJIOKHA, B XOfle BOJIFOL[MU BKJIIOUMINCH B 0OMeH. CrelMa/ibHbIM aHaau3 mokasaji, 4To
CHI)KeHUe 10/ TIUIEBbIX BOJIOKOH B pal[MOHe MPOBOLIMPYeT pa3/iiuHble 3abosieBaHusi. VIHTepecHO,
yTo eille ABUIleHHA oOpailjajl BHUMaHue Ha HeoOXo[UMOCTb MUTaHUs x71eb0M U KalllaMu U3 11e/TbHOTO
3epHa, OBOIIAMU U (PpyKTamu, cofiepKallMMU TUIleBble BOJOKHA. DTO CBUJIETENbCTBYeT O OIM30CTH
WJier BeJIMKOro Bpaua JjpeBHero BocToka 1 MHOTHMX COBPEMEHHBIX UCCIIe/loBaTeen.

MeHsI0TCS TakKe TIpe/ICTaB/IeHUs] 0 MeXaHU3Max U 3HaueHWW OapbepHBIX (3alMTHBIX) (QYHKIIMIM
)KeMyJOYHO-KUIIIEYHOTO0 TpaKTa, YTO MMeeT 3HaueHue [l MOHMMaHUsi U [JaJbHEMIero pa3BUTHUS
(G1310/I0rMU MUTaHUS U HOBOM TEOPHU a/IeKBaTHOTO MTUTAHUSI.

Henb3si He CcKa3aTh O BUTAJbHOW POJIM PETYISTOPHBIX BellleCTB B (DYHKLIMOHUPOBAHUU HE TOJIBKO
MUILEeBAPUTE/NbHOM CUCTEeMbI, HO U OpraHu3Ma B 1|e/IOM, YTO YYMTBIBAeTCSI B TEOPUM a/leKBaTHOTO
MUTaHWs, HO He TIPUHUMAETCsl K CBeIeHUI0 B Teopuu cOaslaHCUPOBAHHOTO TUTaHUsA. Knaccuueckas
Teopusi UCXOAu/a W3 Mpe/CTaB/leHUM O CYIIeCTBOBAaHUM JIMIIb OJHOTO TOTOKA, HAalpaB/Ae€HHOTO W3
)KeMyJOYHO-KHUIIIEYHOTO0 TPAKTa BO BHYTPEHHIOKH Cpe/ly OpraHu3Ma, — I10TOKa M0JIe3HBIX MUILEBBIX
BeleCTB, WM HYTPUEHTOB. B oT/muue OT 5TOro HOBasi TEOpHs paCCMaTpyUBaeT, KpOMe HYTPUTHUBHOIO,
HECKOJIbKO TIOTOKOB, K KOTOPbIM OTHOCSATCSI TOTOK PEryIsiTOPHBbIX (FOPMOHa/bHBIX) COeJWHEHUH,
MOTOKU OaKTepua/JbHbIX MeTabOIMTOB U TOKCHUECKUX COeJWHeHUM, obpasyronmxcs Omarogaps
JesiTeTlbHOCTA MUKPO(JIOPHI MUILEBaPUTEBHOrO arrapara U MOCTYNalolMX C 3arps3HeHHOW TUIen
WM U3 3arps3HeHHOM BHelHel cpeAbl. B KHUre oxapakTepu30OBaHbl KUIIEYHasi TOPMOHAJIbHast
cucrtema, ee obime 3QdeKTh, B TOM UuC/ie BAUSHUE Ha creluduyeckoe AWHAMUUeCKoe AeCcTBUe
MUY U Pery/ISILIUI0 TOTpeb/ieHus TTUIIN.

[Ipy pacCMOTpeHUM MPUK/IAHBIX acleKTOB TeOpUHU afleKBaTHOTO MUTaHUsi 0coboe BHHUMaHUe
yZle/1leHO MOJIOUHOMY MTUTAHUI0, MUTAHWI0 HOBOPOXKAEHHbBIX, KOHLIEMNIIMK KY/IBTYPbl MUTaHUS KaK yacTU
Tpodurueckoit KynbTypbl. CrieflyeT 3aMeTHUTb, YTO MOJIOUHOe MUTaHUEe WHTePIpPeTHUpYyeTCs: Kak Crmocob
coxpaHeHUs] TPOUUECKHX CBsI3el Marepu U MOToMcTBa. VIHTepeCHO, YTO MOMUMO MJIEKOTTUTAIOIIMX
MOJIOKO TIDOAYLIMPYIOT TITHLBI psifa BUoB. OOpaiiger Ha ceOsi BHMMaHUe CXOJCTBO XHMMUUECKOTO
CcOCTaBa MOJIOKa M/IEKOMMUTAIOLMX U MTHUL].

B KHUre [aHbl TaKkKe HEKOTOpbIe TpeJCTaBleHUs] 00 3BOJIIOLIMOHHBLIX acreKkTax TPOQoJoruu,
OCBelleHbl TIPOUCXOXKAEHWEe >KU3HW Ha 3emsie, BO3HUKHOBEHHE KJ/IETOK U TPO(PUUeCKUX Liemnen.
Tpodosiornueckuii MOAXOA, MIOJOTBOPEH [jisi MOHUMaHWS He TOJbKO MPOLeCCOB, MPOTEKAIUMX B
YKUBBIX CUCTeMaX pPa3/IMUHOMN C/I0)KHOCTU, HO U OMOJIOTHU B 11€710M, Me/IULIUHbI, YKOJIOTHH, IUTAHUS U
T. [I.

B 3akstoueHue cieflyeT OTMETHUTb, YTO KHUTAa COCTOUT U3 psijia JIOTUUeCKU CBS3aHHBIX I71aB. B To
Ke BpeMsi Kakfasli I7laBa cama 1o cebe SIBsieTCs OT/e/NbHbIM OuepKOM, WU 3cce. B cBsi3u € 3TuUM
yuTare/b B Pa3HbIX I7IaBaX YBUAUT CXOJHBIE BbICKA3bIBaHUS U MbIC/IU. — JTOT TpueM ObLT Heobxoqum
IJis TOro, 4TOOBI BCe B3aMMOCBSI3aHHbIe I7IaBbl KHWTM B TO K€ BpeMs TpeACTaB/siid CcoOoi
CaMOCTOSITe/IbHbIE  OYEepKHM, KaX[Abli W3 KOTOPbIX MOXKeT T[pUB/IeUb BHUMaHWe YUTaressi
paccMarpyBaeMbIM TaM acrieKToM 00i11ielt mpobieMbl TUTaHUSI.



HakoHel], yuTarest0 Mpe/CcTaB/seTCs BO3MOXHOCTh C/ieJiaTh COOCTBEHHBIA BHIOOD MEXAY IBYMsI
TeOpUsIMU TTUTaHUsl, KOTOpbIe pa3jie/ieHbl He TOJIbKO YPOBHEM 3HAaHWM, HO U pa3HOW aKCHOMAaTUKOM.
OTO TIpUBOAUT K COBEpPIIEHHO pa3/MuHbIM BbIBOJaM U TIPAKTUUYECKUM [JIeCTBUSIM Bpauel,
CTel[MaIuCcTOB B 00/1aCTU CeNMbCKOT0 X035HMCTBA U THUIIEBLIX TEXHOIOTHM, XUMUKOB, 3KOJIOTOB, a TaKXe
CTeI[Ma/IuCTOB, TaK WX WHAUe CBS3aHHBIX C pa3paboTKol TeopeTHueCKUX WK TIPUK/IAAHbIX Mpobiem
TpPO(OI0THH.



I'naBa 1. Tpodosiorua — HoBasgs MeXXAUCIIUIIMHAPHAs
HayKa




1.1. BBoaHbIe 3aMeuaHUA

B mnpeauc/iioBUM OTMEUEHO, UTO OCHOBHAasl Lie/lb [JaHHOM KHUTU 3aK/I04aeTcsi B TOMbITKe
OXapakTepu3oBaTb W  COMOCTaBUTb JIBé TEOpUU TIMTaHUSI —  KJacCUUecKyro (Teopusi
cbalaHCMPOBAHHOTO MUTAHUS) U HOBYIO (TeopUsi a/leKBaTHOTO MUTaHUS), a TAKXKe OL[eHUThb B TOU Mepe,
B KakOM 3TO BO3MOXXHO, Oy/ylllee 3THUX Teopuii, 0COOEHHO B CBSI3M C pellleHWeM psifia BaXkKHBIX
TEOPeTUUEeCKUX U TIPUK/IAHBIX acrleKToB TMpobnembl nutaHus. OfHAKO TIpeXxxzae BCero CrefyeT
TO3HAKOMUTBLCSI C KOMILJIEKCOM TIpo0sieM U HayK, Ha 06a3e KOTOPBIX CTPOUTCSI HOBasi TeOpHsl TTUTaHUSI.
HeobxoprMo cpasy >ke 3aMeTUTbh, UTO [0 CAMOI'O IMOC/eJHero BpeMeHU HayKy O MUTAaHUU U TEOPUI0
MUTaHUs TIPUHSTO pacCMaTpYBaTh KaK pe3ybTaT TPUIOXKeHUs] Pa3/IMUHbIX OMOJOrMYecKUX HayK K
pellieHuIO 3a/ia4 MUTaHKUs YeoBeKa.

CpaBHUTE/IbHO HeJAaBHO Mapasjie/lbHO pa3BUTHI0O HOBOM TEOPDUM aZleKBaTHOTO MUTaHUS CTaa
dbopMHUpOBaTECSI M HOBasi MY/IBTHIUCLUIUIMHADHAsi Hayka O TIpoleccax acCUMWISIUUA MWLM U
TporueCKUX B3aMMOOTHOIIEHUSIX HAa BCEX YPOBHSIX OpraHu3al[uy JXUBBIX, WM OUOIOTHYeCKUX,
cuctem — Tpodosiorus. Tpodosorusi U siB/sSeTCA TOW HAyKOM, B pamMKaX KOTOpO# liesiecoobpa3Ho
paccMaTrpuBarh Kak TeOpUM MUTaHUS, TaK W Apyrvue TeOpUM, Kacarollyecs MpoLeCcCOB aCCUMUISILUA
MU U UX 0COOEHHOCTel.

Kak 13BeCTHO, KW3Hb Ha BCEX YPOBHSX OpPraHMW3alluM CBsi3aHa C PacxXo[lOM BeleCTB U SHEPTUU.
[TosTOMy TiepBoe HeoOXo[UMOe YC/I0BUe TMPOAO/DKUTENBHOrO CYIlle CTBOBaHUSI OMO/IOTMYeCKHX CUCTEM
nMob0ro MepapXuueckoro YpOBHSI M Da3BUTHSL JKU3HU B 1leJIOM — TIOCTYIJIeHHWe W3BHE BeIleCTB,
obecrieunBarolMX SHepreTUUecKrWe U TUlacTUuUeckue TMoTpebHOCTH 3Tux cuctemM. COBOKYITHOCThb
TIPOL[eCCOB, CBSI3aHHBIX C TMOCTYIJIEHUEM U YCBOEHWEM MUINEBbIX BellleCTB, MPUHATO 0003HauaTh Kak
MUTaHUe B LIMPOKOM CMBIC/Ie 3TOTO C/0Ba; OHO BKJIIOUaeT B cebsi foObIBaHMe MUILM, ee TOIVIOIIeHNe,
nepepaboTKy (T. e. MUIlleBapeHue, WU TIpeBpallieHue B acCUMUIUpyeMyto ¢bopMy), BcachlBaHUE, WU
TPaAHCIIOPT, aCCUMUJIMPYEMBIX BellleCTB B KJI€TKU M BHYTPEHHIOIO cpeAy opraHusma. (Bciep 3a stum
c/ielyeT KOMILJIEKC TIPOL[eCCOB, OObeAUHSIeMbIX TIOf, Ha3BaHUEM «WHTepMeAuapHblii 0O0MeH», C ero
MHOTOUMC/IEHHBIMU ~ TPAHCIIOPTHBIMU,  CUHTETUUECKHMMHU,  KaraboJMueCKUMHU U JAPYrUMU

TpaHchOopMaLUsIMu).
B pe3synbrare nporpecca 61osoriueCKUX HaykK CTajo BO3MOKHBIM O0XapaKTepr30BaTb HEKOTOPhIe
o0IMe 3aKOHOMEepPHOCTHM MUTAHWS Ha BCeX YPOBHSIX OpraHu3aluu OWOI0rMYecKUX CUCTeM — OT

K/IETOYHOTO [I0 TIOMY/SILIUOHHOTO W OuocdepHoro, BK/OUasi 3BOJIIOLIMOHHBIE W 3KOJIOTHYECKUe
acriekTel. Bce 3TO mpuBesio K (pOpMHPOBaHUIO HOBbIX ()yH/laMeHTa/IbHbIX KOHLEMLUU U TT03BOJIUIIO
HaM, HauurHasi ¢ 1980 r., chopMynMpoBaTh OCHOBHBIE MOI0’KEHUS TPO(OTIOTUM.

[nst opMupoBaHus 9TOM HAyKU CYIlle CTBEHHOe 3HaUeHWe UMeeT pa3BUTHe npobsem, CBSI3aHHBIX C
nuTaHueM. VIx peitieHue TpebyeT HEeTPAIUILMOHHBIX MOAXOA0B K MpobseMaM MUILM, MUTaHUsI U oOMeHa
BelIeCTB. Y>Ke celuac C MOMOLIpI0 TPOQOJOTHA MOXKHO TPeoJoJieTb MHOTUWe TPYJHOCTU, KOTOpbIe
BO3HHUKAIOT 3a CUeT Pa3/IMUHbBIX MMOAXO0A0B, He UIEHTUUHOCTU OLIEHOK U SKCIeprMeHTaIbHbIX PHEMOB,
VCTI0/Ib3yeMbIX B Pa3HbIX HayKaX MPU U3yuyeHUU TPO(rUe CKHX MPOLie CCOB.

HoBble HayKu pOXXAAKOTCSl TOT[A, KOTAA COCTOSIHWE HAy4yHbIX 3HAaHUM U METOAOB T03BOJISET
BCKPBITh (PyH/IaMeHTa/bHYI0 OOIIHOCThL SIBIEGHUM U TIPOLIeCCOB, KOTOpble MO CBOel Mpupofie paHee
Ka3aJucCh JaqeKuMHU JApYr OT Jpyra ¥ ObUIM TIpeIMeTOM HCCAe/IoBaHUSI pa3/IMUHbIX Hayk. [lnis
dbopmupoBaHusi TPO(MOJOrUM PeLaoMM OKa3ascsl Psifi BaKHbIX OTKPBITUM. K ux umciay oTHOCSTCS
OTKpbITe MeMOpaHHOTO THII[eBapeHUs] U [J0Ka3aTe/ibCTBa YHUBEPCATbHOCTU 3TOT0 MeXaHM3Ma Kak
IJIaBHOTO B peasv3aliui MPOMEXKYTOUHbIX U 3aK/IFOUMTE/IbHBIX CTaIMi THAPO/M3a BCeX 0 CHOBHBIX TPYIII
TMUILEBbIX BELIECTB U B Mepexo/ie K TPaHCIOPTY, OTKPbITHE JIN30COMaabHOTO MUILIEBAPEHUS], a TaKKe



Pa3/IMUHBIX TUTIOB TPAHCIIOPTA, HETUIIeBaPUTe/bHBIX 3(PPeKTOB KUILIEYHOW TOPMOHATbHONM CUCTeMbI U
np. Brnaromapst 3TUM OTKpBITHSIM ObLla yCTaHOBAeHa OOIHOCTb 3aKOHOMEpPHOCTel OpraHu3alud u
(bYHKIIMOHUPOBAHUST CUCTeM, 00eCTeurBarOIMX TIOIVIOIEHWe U aCCUMUJISIMI0 TTUIIM OpraHUu3MaMu
BCeX TISITU 1[apCTB: OakTepusiMu, TpubaMu, MpOCTeUIIMMU, PaCTEHUSIMU U KUBOTHBIMU (B TOM 4YKCJIe
yesioBekoM). [Ipu 3TOM 0OKa3zanoch, UTO BCe MHOTr0OOpa3ue MpoleCCOB MATAHUS U aCCUMUJISILIUY TTUIIU
B MUpEe >KUBBIX CYIIECTB MOKET OBbITb CBe/leHO K HeCKONIbKUM (yHZaMeHTaJbHbIM MeXaHW3MaM,
KOTOpbIe OyayT 0XapaKTepru30BaHbI HIKE.

Tpodosiorust B HacTosiiee BpeMs Nepe)KUBaeT Mepuojf, CTaHOB/IeHUs. TeM He MeHee ee Gosiblloe
TeopeTHueCKOe U TIPUK/IaJHOe 3HaueHue OueBUIHO yXKe ceifuac.



1.2. IIpegmeTt u 3aaum TPO(OI0rUm

[TpeameTom Tpodonoruu SBASIOTCS O0lMe 3aKOHOMEPHOCTU aCCUMUJISIIUU  >KU3HEHHO
HeoOXOZIMMBIX TIHITEBBIX BellleCTB Ha BCeX YPOBHSIX OpraHU3al[uy O0M0/IoTHye CKUX CUCTeM — OT YPOBHS
K/IeTKU, OpraHa, OpraHu3ma /i0 MOMyisuui, OuolleHo30B U Ouocdepbl B 1iesioM. Hecmotpsi Ha
daHTaCTUUECKYyI0 pa3HUIly B Maciirabax SBIeHUM, MPOUCXOASAIMX Ha KJIeTOYHOM u OuochepHoM
YPOBHS$IX, MHOTH€ 3aKOHOMEPHOCTH aCCUMUJISALIMY UL YHUBEPCA/IbHBI.

Tpodonorust Tak uaM WHaue 3arparvBaeT psij, obsacTeil 3HaHUM: TPOMUKY K/IETOK U TKaHeH,
raCTPOSHTEPOJIOTUIO, HAyKy O IUTAaHWM U B TOM UWCJIe [UWeTeTUKY. TeCHO CBfi3aHbl C Heu
WMMYHOJIOTHSI, MUKPOOHOJIOTHSI, YKOJIOTHSI, aCCUMUISITOPHBIE acTeKThl TOUYTU BCeX OHOosioThueCKUX U
MeJMLMHCKHX, a TakKKe MHOTMX XAMUUeCKUX W TeXHOJOTMUeCKUX HayK, OIlpeJie/leHHble HayyHble
npo6sieMbl  CeMbCKOTO X03WCTBa, MHOTWMEe TIOTpaHUuUHBbIe TIpoOsieMbl (Haripumep, (U3MOJIOTHS
amnrneTuTa, Tpopuueckre (YHKLUU HEPBHOW CHUCTEMbI MU TOPMOHOB U T. A.) U Ap. VIHbIMU C/iOBaMH,
Tpodosiorvst oObeJUHSIET MHOTHE 3BeHbsI JUHOW aCCUMUISITOPHOMN 11eMu, UCKYCCTBEHHO pa30pBaHHOMN
Y pa3zie/ieHHOW MeXX/ly pa3/IMuHbIMU 00/1aCTsIMU 3HAHUM.

[Tepen Tpodosiorueii cToaT nMpobeMbl OOJBIIIOTO TEOPETUUeCKOT0 U MPUKIAJHOrO 3HaueHus. K
YKC/Ty TeopeThueCKUX MpobieM OTHOCSTCS MeXaHW3Mbl aCCUMUJISILIUY TUILEBbIX BellleCTB, MeXaHW3Mbl
pacripefie/ieHdsi W Tiepepaclipe/ieJieHUs1 3TUX BeLeCTB B Mpefe/iaXx OpraHyM3Ma W OJHOM KJIeTKH,
B3aMIMOOTHOIIIEHUS U peryisius TpodurueCKUX CBsi3eii B OMOIleH03aX, MeXaHU3MbI Tiepefiaud TUIIEBbIX
BelIeCTB BAOMb TPOGHUECKUX Lierned, poib TpodrueCKUX MPOLeCCOB B LIUPKYISLUU BeELIECTB B
buorieHo3ax u 6uocdepe, Tpoduyeckrie acriekThbl IBOJIOLIUU BU/IOB, OMO1IeHO30B U O1ocdephl B 11e/10M.
Hakownet], mpo6/ieMbl TPO(UKY SBASIFOTCS OHOM U3 []eHTPA/IbHBIX B 3ara/ike MPOUCX0XK/IeHUS XKU3HHU.

B cBoro ouepeab TpoQosiorvs JAaeT TPUHLMIIMAJIBHO HOBble BO3MOKHOCTU [l peLleHUst
MPUK/IaAHbIX 3aZiadu. K mpuknafHeiM mpobsemaM Tpodoaoruu, SBASIOLUMMCS MepBOOUepeIHbIMU B
COBpEMEHHOM HayKe, OTHOCATCS TTpo0/ieMbl UleabHOUW MUILM U ONITUMAaILHOTO (U/K TI0 KpaiiHel mepe
palIMOHAILHOTO) TIUTAHUS B peajibHBbIX YC/IOBUSX; pa3pab0TKa HOBBIX KPUTEPUEB [Ijisi TeXHOJIOTHH,
CBSI3aHHBIX C TPOM3BOACTBOM M XpaHEHUEM IUILM; 3alldTa U COXPAaHEHUe eCTeCTBeHHbIX TPOo(PUuUe CKUX
5KOCHCTEM Ha OCHOBe TpO(MOJOrMYeCKOro  aHajau3a; COIVIaCOBaHWE  eCTeCTBEHHbIX U
MPOU3BOJCTBEHHbIX TTUILEBbIX TEXHOJIOTUM; YIpaBlieHUe TPO(PUUeCKUMH LMKJIaMU B OT/eIbHBIX
buoreHo3ax U Ouocdepe B 11eI0OM KakK i 3allMThl TIPUPOAbBI, TaK W [ijisl TIOBBIIIEHUS TUIIEBOU
MPOAYKTUBHOCTH €CTeCTBeHHbIX U MCKYCCTBEHHbIX CUCTEM; COo3/laHre 3(h(PEeKTUBHBIX U paljiOHaTbHBIX
Tporue CKUX CBsi3ell B UCKYCCTBEHHBIX (B TOM UMCJie 3aMKHYTBIX) 3KOCUCTeMaX, B MUKpobuocdepax u
APYTUX CUCTeMax, U T. J.

CnemyeT OTMETUTb, UTO Tpo(dosorvsi B W3BECTHOM Mepe YKe ceiiuac crocobHa zath Oosee
TOYHBIM, YeM paHee, OTBeT Ha BOMpPOC, Kakoh [o/pKHA ObITb TIKIA uesioBeKa C Y4eToOM
cchOopMHPOBABIIMXCSI B XOZle 3BOJIIOLIMU 0COOEHHOCTel TpoduueCcKUX MPOIeCCOB B €r0 OpraHu3Me, a
TaK)Ke KakOW I0/DKHA ObITh TUIIA JKUBOTHBIX Pa3/MUHbIX BUOB. Tpodosoruueckuil aHaau3 co3jiaeT
Oosiee HaJieXKHBIE KPUTEPUU Jjis (POPMUPOBaHUS ONTUMAbHBIX arpapHbIX U MPOMBbIIIEHHBIX MTUIIEBbIX
TeXHOJIOTUM.

Tpodonorus, Kak MHOTHe HOBble HayKu, Oa3upyeTCs He Ha OFHOM, a Ha MHOTMX pa3JUUHbIX
MeTOAUUeCKUX TIOAXO0aX, BK/IHUAKIMX B cebsi Ouosormyeckue, xumuueckue, ¢Gu3nueckue,
MareMmaruueckue u Ap. OfHako mofo06HO, HarpuUMep 3KOJ0TUM, TPOQOJIOTHsSI UMeeT U TOJILKO el OfHOMN
npucyumi noaxoxa. Tak, crenuduka 5KOJIOTMUECKOTO MOAX0Ja B KOHEUHOM WTOre 3aK/HuaeTcs B
COTMOCTaB/IeHUH CBOWCTB OIpeZie/ieHHOW OHO/IorMyeckol cucTeMbl (OpraHu3Ma, MOMNY/ISIMUA) CO
Cpe[ioi, B KOTOPOU >KMBET JaHHbIM OpraHu3M WM nonysuus. TouHo Takyke Tpodosorude CKUi Moaxop



BKJIFOUAeT COOTHeCEHHe CBOMCTB TMHILEBBIX BEIIECTB M TPOPUUECKUX TPOLIECCOB Ha BCEX YPOBHSX
opraHusaiuu Ouo/iorhueckux cucrteM (OT K/IeTOYHOro 0 OuocdepHOro) € UX 3HaUeHUEM B
obecrieueHUN SHepPreTUUeCKUX W TJIaCTUUYeCKUX TOTpeOHOCTel aHanmu3upyemoi cuctembl. (Bosee
nogpo6HO TpodoJIoTHsS OCBellleHa B psijie HallMX CBOJOK: Yroses, 1980, 1983, 1984a, 19846, 1985,
1986a, 1987a, 19870).

Ba)kKHO 3aMeTUThb, UTO UMEHHO TPO(OI0oruye CKUN MoX07 MO3BOMUI C(HOPMY/IMPOBAaTh OCHOBHBIE
MOCTyNaTbl (JOPMUPYEeMOM B HAcCToOslillee BpeMsi TeOpUMU afileKBaTHOro nutaHus (cMm. mi. 3). Kak
YIIOMSIHYTO BbIllle, [€pBOHAYa/bHO HaykKa O IUTaHWUM pas3BMBajaChb B CBeTe TEOPUM U TPAKTHUKU
MATAHWS YesoBeKa. TakoM aHTPOIOL[EHTPUYeCKHW TOAX0J B OIpeJe/leHHOW Mepe XapaKTepeH Jjis
AHTUYHOM TEeOpUM MUTaHUs, a Takxke AJis chopMupoBaHHOM B TeueHue XVIII-XX BB. KiaccuyeCKom
Teopuu cOaaHCUPOBAHHOTO MUTaHUS (CM. 1. 2). JTa Teopus U CETroAHs CIY)KUT OCHOBOM misi
TeopeTHuyeCKUX MOCTPOeHUN U MpaKTHUUeCKUX AelCTBUM B 00/1acTU MeIULIMHCKUX U GHosiorhue CKuX
HayK, a TakKe B WX MPUMEHEHUU K 3/I0pOBOMY U Oo/sbHOMY uesioBeKy. OJHAaKO OTKpbITHe OOIIMX
3aKOHOMEPHOCTel aCCUMWISLIUU TIUIIM, OMHAKOBO CIIpaBe/JIUBLIX U /sl Haubosiee IPUMUTHUBHBIX, U
IJis HauOoJsiee BBICOKOPA3BUTBHIX OPraHW3MOB, CMOCOOCTBOBA/IO TMOSIBIEHUIO HOBOW 3BOJIFOIIMOHHO
apryMeHTUPOBaHHOM TEeOPUM aJ|leKBaTHOTO ITWTAaHWs, TPUTOLHOM [JIsl aHaav3a aCCUMUJIATOPHBIX
IIpOLIeCCOB Yy BCeX OpraHyM3MoB. [Ipy 3TOM Teopusi afeKBaTHOTO MUTAHWS BKJIHOUAaeT TEOPUIO
cbalaHCMPOBAaHHOTO MUTAHUS KaK Ba)KHYIO COCTABHYHO UaCTh.

HakoHel], ciieflyeT CKa3aTh HeCKOJIbKO C/10B 00 ayToperysnsiijuu rnotpebnaenus nuim. [lotpebieHue
VM aCCUMWJISILYMA HYTPUEHTOB M3 OKpyXKarolled cpefbl (B TOM UWC/e TPAHCIIOPT, YTW/IWA3aLUs,
JlerpajiaLius, BolBeleHre TPOAYKTOB pacrnazja U T. [l.) Jake CaMbIMU NTPUMUTHUBHBIMU OpraHU3MaMU, Kak
OyZeT ToKa3aHO HUXKe, — Upe3BbIYaliHO CJIOXKHBIM TMPOIeCC, KOTOPbIM HAaXOAWUTCS TI0[, KOHTPOJIEM
PEeryIMpyIOLMX MeXaHW3MOB [aHHOU CUCTeMbl. BOJIBLLIMHCTBO TpPyNIl OpPraHW3MOB HMeeT BeCbMa
CJIOKHBIE  CMIOCOOBI  peryiMpoBaHusi MoTpebieHusi MUK, 0COOEHHO JKUBOTHBIE, AKTHUBHO
pa3bICKUBAOIIMe, BbIOUpArOllie U TOIVIOIAIoIIMe MUllieBbie BelllecTBa. Hepeako 3To TpebyeT 0coObix
dbopM moBefleHUs] U HaMWMUUsT Pa3/IMUHbIX CUCTEM CUTHa/IM3aldd. DTU BOMPOCHI BBIXOAST [ajieKo 3a
ripefie/ibl JAHHOW I7IaBbl U KHUTU B LI€JIOM, OJHAKO OHU SIB/ISIOTCSI Ba)KHOM YaCTbiO TPO(QOJIOTUU KaK
HayKU.



1.3. O61HOCTD (DPyHAAaMEHTa/IbHBIX MPOLeCCOB aCCUMUJ/IAIMY MHIIH

Wtak, ¢dopmupoBaHre TpPOMOJIOTMK CTaj0 BO3MOXKHBIM Ojarogapsi /JIOCTIDKEHHsSIM —psifia
COBpEMEHHBIX HaykK, I0C/ie TOro Kak ObUIO MPOJeMOHCTPHUPOBAHO, UTO BCe pa3HOOOpa3re U3BeCTHHIX B
6ronoruu Tpodrye CKUX IPolie CCOB Ha MUKPO-, MaKpO- U MeraypoBHSIX CBOJMTCSI K HEKOTOPbIM OOIIM
3aKOHOMEpPHOCTSIM, KOTOpble OyayT paccMOTpeHbI HipKe. 3aberas Brepef, cjeyeT CKa3aTb, UTO
TpoLleCcChl TUTaHWS 0asupyloTcss Ha [JByX (yHJaMeHTa/lbHBIX TPUHLMMNAX — T[PUHIUIIE
YHUBEPCAJbHOCTU CTPOUTE/IbHBIX OJIOKOB M TIPUHLIUIE YHHUBEPCAJbHOCTU (hYHKI[MOHATBHBIX O/I0KOB
(cm. 1.4). Jlunmw Grarozapsi 3TOMY BO3MOKHO TIOCTpoeHHe Tpoduueckux lierieli. Takum obpa3om,
vMeeT MeCTO C/IOKHEeWINasi MHTerpalysi OT/e/IbHbIX SIBJEHWM W CBOWMCTB TIPUPOJbI B TPaHWO3HbIN
KOMIIJIEKC, UMeHYyeMbIi 61ochepoii B 11eJ10M, € ero 60/1bIIMM 6UOTHYE CKUM KPYTOBOPOTOM.

Kak oTMeueHO BbIllle, YCIIeXHM MOJIEKYISIPHOW OHO/IOTUM, MeMOpaHOJOTHH, LIMTOJIOTUH,
dbuzmosorn W OUOXMMHMHM TIO3BOJIMJIM  yYCTAaHOBUTH OOIIMEe 3aKOHOMEPHOCTH CTPOEHHUS U
(GYHKI[MOHUPOBAHHUS CHCTeM, 00eCMeurBaloIMX aCCUMUAIUI0 MHUIIM BceMU 0e3 MCK/TIOUeHUs
IpYIIIaMH OpraHW3MOB: OaKTepHsMH, rprubaMH, MPOCTEUIIMMU, PaCTEHUSIMU U XKUBOTHBIMU (0030DBI:
Yrones, 1983, 1985, 1987a, 1989, 1990). 3T0 OTHOCUTCS KaK K 3K30TPOGUU — YTUJIM3aLUM TTUIIEBbIX
BellleCTB, TOCTYIAKIMX W3 OKpYyKarllel cpefbl, TaK U K 3HAOTPOGUU — YTUIU3Al[MU BeIleCTB,
CcoZlepKallMXCsl B N0 WM CTPYKTypax pa3/MUHbIX KJ/IETOK, T. €. K WCIIO/b30BaHUID BHYTPEHHUX
pecypcoB OpraHusma.

OK30- U 3H/I0TPOGUs BK/IIOUAIOT ABa (yHAaMeHTa bHBIX 3Tara. IlepBbiii U3 HUX — COOCTBEHHO
nuilleBapeHre, WM JleroauMepusaniusi (TpaHcdopmaiiusi) TMUITEBbIX BelleCTB, B pe3yabraTe uero
pa3pyIlalOTCs  KPYIIHble MOJIEKYIbI W HAAMOJEKYISpHble KOMIIJIEKChl THIIM W 00pa3yroTcs
TPaHCIIOPTUPYeMble U MeTaboy3upyemble GhopMbl. BTOpoii — TpaHCIIOPT 3THX BEIECTB, a TaKXKe
JPYTUX, KOTOpbIe TIOCTYITAIOT BO BHYTPEHHIOIO Cpely opraHu3ma 6e3 mpeaBapuTe/ibHONH 00paboTKHU B
MUIIEBApUTE/ILHON  CUCTeMe WM B  OTJeNbHBIX KJeTKaX. Bce pa3sHoobOpa3uwe TIporjeccoB
JeTIO/IMMEPU3aLIUM TTUIIM Y BCEX >KMBBIX OPraHU3MOB — OT 0aKTepuil 0 MJIEKOTTUTAOIIMX, KaK CTajio
M3BECTHO B KOHIle 50-X rofjoB, CBOAUTCA K TPeM OCHOBHbIM THIaM MUILEBAPEHUS: BHEK/IETOUHOMY,
BHYTPUK/IETOUHOMY U MeMOpaHHOMY (puc. 1.1).
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Puc. 1.1. OcHOBHBIe TUIIBI TUILIEBapeHus (1o: Yrones, 1985).
A — BHEKJ/IeTOUHOe JUCTaHTHOe MUIleBapeHue;



b — BHYTPUKJ/IETOUHOE LJUTOI/Ia3MaTHhue CKoe MUllleBapeHue;

B — BHYTpUK/IETOUHOE Be3UKY/ISIDHOe, WM BHeIlJIa3MaTuyeCcKoe, MUIleBapeHue, CB3aHHOE C
SHZOLUTO3aMU (MUHO- U (DaroruTo30M);

1- BHeK/ieTOYHas cpefia; 2 — BHYTPUKJIETOUHAsl Cpefia; 3 — BHYTPUK/IeTOUHAsH MUIeBapuTeIbHast
BaKyoJb; 4 — nM30CoMa; 5 — siipo; 6 — meMmOpaHa; 7 — ¢epMeHTbl; 8 — cyOCTpaThl U MPOAYKTHI U3
TU/IpoJiv3a.

Ba)kHO, UTO 3TW TpU TUMA TUIlEBapeHUs SIB/SIOTCSI OCHOBHBIMU KakK TpU 3K30-, TaK U TPU
sHZ0TpodHHU. [eTanbHasi XapaKTepHUCTUKA MeMOPAaHHOrO W JPYI'MX OCHOBHBIX THIIOB IMHIIEBapeHUS
rpe/iCTaB/leHa BO MHOTMX CBOJKaX, B TOM uuciae U Haummx (Yrone, 1963, 1967, 1972, 1985;
MemOpaHHbIM TUIPOJIU3. .., 1986; Membrane digestion..., 1989).

1.3.1. BHek1emouHoe nuujesapeHue

OTOT TUMN TUII[EBapeHUs] XapaKTepU3yeTCs TeM, UTO CHUHTe3MPOBaHHble B KijeTKe (DepMeHTHI
BBIJIEJISIFOTCS 3a ee TIpe/ie/ibl BO BHEK/IETOUHYIO Cpejly, I/le peanun3yeTcsi UX TUAPOIUTHYe CKUil 3P deKT.
[Ipy BHEK/JETOUHOM TWil[eBapeHun (epMeHThI pacTBOPeHbI B BOAHOW ¢a3e W WX pacrpefenieHue
oripeZiesisieTCsl 3aKOHAMM TeIJIOBOTO /IBW)KeHHUs. B CBsi3M C 3TUM BO3MOXXHa Jito0asi OpueHTarust
aKTHUBHBIX 1IeHTPOB (epMeHTOB MO OTHOIIEHWI0 K CcyOcTpatam, a CTPYKTypHasi OpraHu3aius
dbepMeHTHBIX CHUCTeM OrpaHWUYeHa W/IM HeBO3MO)KHA. PacTBopeHHble B BOAHOUM (ha3ze QepMeHTbI
aTakyloT TMOIVIOIeHHbIe OPraHW3MOM CyOCTpaThl, pa3pylilias, B YaCTHOCTH, KDYIIHble MOJIEKYIbl U
Ha/IMOJIEKY/ISIpHbIe arperarbl, U 00ecCIreunBalOT I7laBHbIM 00pa30M Haua/bHble 3Tarbl MUIIEBAPEHUSI.
BHek/ieTouHOe muileBapeHre 0OHapy)KeHO Yy BCeX OpraHM3MOB, BK/Iouasi OakTepuidl. Y yejioBeKa U
BBICIIIMX JKUBOTHBIX 3TOT THIl TIWIIEBaDeHUs] Ha3bIBAaeTCSl TOJOCTHBIM, TaK KaK peaqu3yeTcs B
CrielfuabHbIX TOI0CTSIX — POTOBOM T0JIOCTH, MOJOCTSIX XKelylAka U TOHKON KUIIKWA. B TOHKOW KHUIIIKe
BBICIIIMX ~OPraHU3MOB TIOJIOCTHOE TMWIleBapeHHe CoueTaeTcsi C MeMOpaHHbBIM M MHOTIJa
BHYTPUK/IETOUHBIM.

1.3.2. BHympuk/iemouHoe nuujegapeHue

[Tos BHYTPUK/IETOYHBIM MUIlIEBapeHEM TOHUMAIOTCSI BCe C/lydau, KOrjja HepacllleryieHHbIM Wu
YaCTUUHO pACIIeTJIeHHbI CyOCTpaT TMpPOHUWKAeT BHYTPb KJ/IeTKH, TJie TIOABEepraeTcs TUApPOU3Y He
BbIJIe/IIeMbIMU 3a ee Tipejie/ibl (hepMeHTaMu. BHYTpUK/IeTOUHOe THITleBapeHre MOKeT ObITh pa3/iesieHo
Ha /IBa MOATHIIA — MOJIEKYISPHBIA U Be3UKYISPHBIA. MoJieKylsipHOe BHYTPUKJIETOUHOE MUIlleBapeHue
XapaKTepu3yeTcsi TeM, uTo (hepMeHThI, HaXosIlMecs: B LUTOI/Ia3Me, TUPOJIM3YIOT MPOHUKAIIIME B
K/IeTKy Hebo/bllie MOoJeKylibl cybcTpara, I7laBHbIM 00pa3oM [UMepbl W OJIMTOMEDBI, MpUUYeM
MIPOHUKAIOT TaKWe MOJIeKylIbl MacCUBHO WM aKTUBHO. HampuMep, C TMOMOIIBIO Crel[haabHbIX
TPAHCIIOPTHBIX CUCTEM, AaKTHUBHO, T[IePEHOCSTCS uepe3 K/IeTOUHYHO MeMOpaHy [Aucaxapufibl u
aunenTuzibl y 6akTepuil. [JJomyckaeTcs, UTO U Y BbICIIMX OPraHW3MOB, B YaCTHOCTH Y MJIEKOTTUTAIOIIMX,
HEKOTOpble IUTIeNITH/IbI MOTYT AaKTUBHO TPAHCIOPTUPOBAaThbCSi BHYTPh KUIIEUHBIX K/IETOK —
HTEPOLMTOB. ECIM BHYTPUK/IETOUHOE TMHUIlleBapeHue TPOUCXOAUT B CIelUaJbHBbIX BaKYOJISX, WU
Be3WKYy/aX, KOTopble 00pa3yloTCs B pe3yibTare 3H/OLMTO3a (MUHOIMTO3a WK (aroiurosa), TO OHO
oripefie/isieTCsl KakK Be3UKYIsSPHOe, WM JHAOLUTO3HOe. [Ipyu Be3UKYISIPHOM BHYTPUK/IETOUHOM
MUIIeBaDEHUN SH/IOIIUTO3HOTO TUIA MPOUCXOAUT BIIsTUMBAaHUE OIpe/le/IeHHOro ydyacTKa (y4acTKOB)
MeMOpaHbl BMeCTe C TOIVIOIaeMbiM BellleCTBOM. /lajsiee 3TOT y4yaCTOK TOCTENeHHO OT/e/seTcss OT



MeMOpaHbI, U 00pa3yeTcsi BHYTPUK/IeTOUHasi Be3UKY/IsIipHas CTPYKTypa. Kak mpaBusio, Takasi Be3uKysa
C/IUBAETCS C JIM30COMOM, cofieprKalliel IMPOKUM CIeKTP TU/POIUTHYE CKUX (PePMEHTOB, JAeNCTBYIOIIMX
Ha BCe OCHOBHbIe KOMIIOHEHTHI THIIM. B o0pa3oBaBiueiicsi HOBOW CTPyKType — (arocome u
MIPOMCXOAAT THAPOJIU3 TIOCTYNMBLIMX CYOCTpaToB W TOC/e/yiolljee BcacblBaHUEe 00pa3yroXcs
npoayKToB. HemepeBapeHHbIe oCcTaTKu arocoMbl 00BIYHO BLIOPACKIBAOTCS 3a TIpe/iesibl KJIeTKU MyTeM
9K301uTO3a. TakuM 00pa3oM, BHYTPUK/IETOUHOE MHUll[eBapeHrHe — 3TO MeXaHU3M, 3a CUeT KOTOPOro
peanu3yeTcsl He TOJIbKO TepeBapyBaHKe, HO U MOMIOLIeHWe KJIeTKOU MUILEBbIX BellleCTB, B TOM YMUCIIe
KPYIHBIX MOJIEKY/T ¥ HaZMOJIEKYISIPHBIX CTPYKTYp. BHYTpUK/IeTOUHOe MullleBapeHre JTUMUTHUPOBAHO
MIPOHULIAeMOCTbI0 MeMOpaHbl M TpolieccaMu 3HAoLuMTOo3a. IlociefHre XapaKTepU3YHOTCS HU3KOMN
CKOPOCTBIO U, TMO-BUAUMOMY, He MOTYT UTpaTh CYyIlleCTBEHHOW poiu B obecrieueHUU HYTPUTUBHBIX
noTpe6HOCTeN BbICIIMX OpraHu3MoB. Kak Mbl oOpatunu BHUMaHue eirle B 1967 1. (Yrones, 1967), c
TOUKM 3PEHUS] SH3UMOJIOTMHA BHYTPUKJ/IETOUHOE MUIeBapeHUe Be3UKY/ISIPHOTO THUIIA IpeCTaBseT
co0oii coueTaHre MUKPOIIOJIOCTHOTO U MeMOpaHHOTO TuilleBapeHusl. Be3ukynsipHoe BHYTPUK/IETOUHOE
TUIIeBapeHYe BbISB/IEHO Y BCeX TUIIOB KUBOTHBIX — OT IMPOCTENIMX 10 MJIEKOMMUTAOIMX (0COOeHHO
O0JIBIIYIO POJIb OHO UTPaeT y HU3IIMX KUBOTHBIX), @ MOJIEKY/ISIPHOE — Y BCeX TPYIITT OPraHU3MOB.

1.3.3. MembpauHoe nuuwjeeapeHue

MemMOpaHHOe TiuIleBapeHye TPOUCXOAUT Ha TpaHulle BHEK/IeTOUYHOW M BHYTPUKJIETOUHOMN Cpe[| U
o0najilaeT HEKOTOPLIMU 0COOEHHOCTSIMU KaK BHEK/IETOYHOTO, TaK U BHYTPUKJIETOUHOTO MUILIEBapeHUSI.
OTOT THUI TUIl[eBapeHusi OOHapy)KeH y BCeX OpPraHU3MOB. Y UeJioBeKa U BBICIIMX >XUBOTHBIX
MeMOpaHHOe TIWII[eBapeHWe peau3yeTCs TIPeuMYIIeCTBEHHO B TOHKOW KuIlKe (epMeHTaMHu,
CBSI3aHHBIMM CO CTPYKTypaMu MeMOpaHbl KUIlIeUHBIX K/ieToK. K 3TuM (epmeHTam oTHOcsATCs: 1)
dbepMeHTBI, CeKpeTHUpyeMble KIeTKaMU TO/KeTyI0uHON >KeJle3bl U aficopbrpoBaHHbIe Ha MOBEPXHOCTU
KUILIEYHBIX K/IeTOK, T/IaBHBIM 00pa30M B ITIMKOKA/IMKCe; 2) COOCTBEHHO KUIlleUHble )epMeHThI, KOTOpbIe
CUHTE3UPYIOTCS B CaMUX KUIIEUHbIX KJeTKax W 3aTeM BCTPAuBalOTCSl B WX allMKa/JbHYI MeMOpaHy.
AXTUBHBIE 1IeHTPbI (hepMEHTOB, OCYIIeCTB/ISIONIMX MeMOpaHHOe TullleBapeHre, oOpallleHbl B TT0JI0CThb
TOHKOU KUIIIKU, T. €. ODUEeHTHUPOBAHbI OTpe/ie/IeHHbIM 00pa30M M0 OTHOILIEHUI0 K MeMbOpaHe U BOAHOMN
daze. OTumM MemOpaHHOe TIMIIleBapeHWe CYIIECTBEHHO OT/JMYaeTCs OT TIOJI0OCTHOTO U
BHYTPUK/IETOUHOTO THUIIOB TiepeBapuBaHus. MembOpaHHOe muileBapeHre Maniod(hGheKTUBHO 10
OTHOIIIEHUIO K KPYITHBIM MOJIeKyslaM U TeM 0osiee HafIMOMEKYISIDHbIM arperaraM. I[laHKpearuueckue
dbepmeHThl, afcopbUMpoBaHHblE HA CTPYKTypax KUIIEYHOW C/IU3UCTONM 0O0O/OUKHM, peau3yioT
TIPEeUMYIIle CTBEHHO TPOMEXYTOUHble CTaZuM THAPOJiKM3a TMHUILEeBbIX BelllecTB (YyI/ieBoJoB, OesKoB,
)KUDOB, BUTaMWHOB U T. [.), MeMOpaHHble — TIPDEMMYIIeCTBEHHO 3aK/IIOUUTe/IbHbIe CTaZul WX
paciieriyieHus. MemOpaHHOe TiMIl[eBapeHUe Tak)Ke WHTerpUPOBaHO C TIPOI[eCCaMU  T0JI0CTHOTO
repeBapyBaHus U BcachbiBaHUs. bosiee TOro, coOCTBEHHO KuilleuHble (PepMeHTHI U TPAHCIIOPTHBIE
cucTeMbl MeMOpaHbl MOTYT 00pa30BbIBaTh (PepMEHTHO-TPAHCIIOPTHbIE KOMILIEKChI, Osaroaapsi
KOTOPBIM MPOJYKThI TH/IPOJIM3a MOJIy4YatoT IIpeMMyllie CTBa NpU BcackiBaHUM (puc. 1.2).
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Puc. 1.2. CxemMa mnoc/efoBaTe/bHbIX KOH(POPMALMOHHBIX B3aWMOAEUCTBUN (PEPMEHTHOU W
TPAHCIIOPTHOW 4YacTell (YHKLMOHHUPYIOLLEro (pepMeHTHO-TPAaHCIOPTHOIO KoMmriiekca (To: Yrosies,
1985).
1 — cybcTpar; 2- ipoaykT; 3 — TpaHcMeMOpaHHbBIN (pepMeHT; 4 — TpPaHCIIOPTHasi CUCTeMa; 5 —
MamMmbpaHa.

1.3.4. Cxema pea/sibHO20 yc80eHUsl NUWje8blX eujecmse

B koHije 50-X TOJ[OB MMOC/Ie OTKPLITUSI MeMOPAHHOTO MUITeBapeHHsT KjlacCUuecKasi JIByX3BeHHast
CcXeMa aCCUMUJISIMY TIHIIEeBLIX BellleCTB (BHEK/ETOUYHOe THIljeBapeHue-BcachiBaHWe) Oblla 3aMeHeHa
TPeX3BeHHOU (BHEKJIETOUHOE TnvieBapeHre-MmeMOpaHHoe TNylleBapeHre-BCacbIBaHUe).
BHYTpUK/IeTOUHOE Be3UKY/ISIPHOE TMUIleBapeHre, TPUCYIlee NperuMylle CTBEHHO HU3IIMM OpraHu3Mam,
y ue/ioBeKa U BBICIIMX >KMBOTHBIX MIDAET Ba)KHYK) POJib, B YaCTHOCTM HA CaMbIX PaHHUX 3Tamax
MOCTHATA/JLHOTO Ppa3BUTHUS MJleKomuTaronmx (Yromee u ap., 1979; o630op: Henning, 1987).
BHYTpPUK/IETOUHOE MOJIEKY/ISIDHOE TMHILEBapeHUe Yy UejioBeKa M BBICIIMX >XMBOTHBIX CIYKUT, IIO-
BUMMOMY, [IOTIOJTHUTE/IbHBIM MeXaHHW3MOM THApPOM3a Au- U TpurenTuzioB (063opel: Gardner, 1984,
1988).

IInst BBICIIIMX OpPraHW3MOB HauOojiee XapakTepHa KOMOWHAI[US TTOJIOCTHOTO W MeMOpaHHOTO
NyilleBapeHus, MeXXJy KOTOPbIMU CYIIeCTByeT C/0)KHasi (DyHKI[MOHA/bHAsi 3aBUCHMOCTb, TaK Kak
KOHEeUHbIe TIPOAYKTHI TIEepPBOro CiaykKar cybcrparom maist BToporo (puc. 1.3). KpyrHble MOJIeKY/bI
CyOCTpaTOB OCTAlOTCA B TIOJIOCTM TOHKOW KWMIIKA W TaM THAPOJU3YIOTCS IJIaBHBIM 00pa3om
dbepMeHTaMM, CeKpeTHpyeMbIMM K/eTKaMU TO/pKeyJouHou kesjie3bl. (OTHOCHTe/NbHasi pOJib
TTOJIOCTHOTO TTUIT[eBapeHHst TeM 0O0JIbIle, YeM KPYITHee MOJIEKY/Ibl TTHIIEBLIX BEIIeCTB, @ OTHOCUTE/TbHAs
poib MeMOpaHHOTO TH/POJM3a YBEJMUMBAETCS 0 Mepe yMeHbIlleHUsi pa3MepoB MojieKyn. [lpu
orpe/ie/IeHHBIX YCIOBUSIX MeMOpaHHOe TMUIleBapeHre CTAaHOBUTCS JOMUHHUPYIOIMM MeXaHHW3MOM, UToO,
B UAaCTHOCTH, HabJ/toflaeTcsi B TOHKOW KHIIKe MJIEKOTTUTAIOIMX B TePHOJ, UX MOJIOYHOTO THUTaHMS, a
TaK)Ke Y HeKOTOPBIX KMIIIeUHbIX [Tapa3uTOB.

Bnaropapsi aHanu3y ocoOeHHOCTel THUTaHUsSI pa3HOOOpa3HBbIX OPraHU3MOB CTaji0 SICHO, YTO BCe
TPU Tepeuyrc/eHHbIe TUIA NUIleBapeHUs CYILECTBYFOT Ha BCEX YPOBHSIX 3BOJIFOLMOHHOU Jie CTHULIbI —
oT GakTepuii [0 MeKonuTawIMX. ONHAKO B 3aBUCMMOCTH OT Psifia IPUYMH, B TOM UHC/e OT THIIOB
TTATaHUS,, MOXKET JAOMWHHPOBaTh OJWH M3 HUX. Bce MHOroo0Opasue MUIlleBApUTE/IbHBIX MEXaHU3MOB
00yC/IOB/IeHO COueTaHWEeM TPeX OCHOBHBIX THIIOB THIlieBapeHus. [IpearonaraeTcs, 4To OHA BO3HUKJ/IH
Ha pPaHHUX CTa[uAX (HOPMUPOBAHMS >XKM3HM Ha OCHOBE MEXaHW3MOB, 00eCreurBarolX 3H/IOTeHHOe
nuTaHue. W3 [AByX pa3HOBUAHOCTEM BHYTPUK/IETOUHOrO TMHIEeBapeHUs (MOJIEKYISIDHOTO U
Be3UKY/ISIPHOTO0) TIOC/IeAHUM TIOSBUJICS JHIL Y 9YKapHOTOB M TIPe/CTaB/seT CO00M, KaK YITOMSIHYTO
BbIllle, KOMOWHAI[MIO MHUKPOITIOJIOCTHOTO U MEMOPAHHOTO MMUITIeBapeHMUSI.

CrneflyeT 3aMeTHUTh, UTO Y HEKOTODPbIX HAaCEKOMBIX MepBasi CTa/ivsl MUIeBapeHUsl MPOTEeKaeT He



TO/TbKO BHE TMHIIEBAPUTE/IbHOM MOJIOCTH, HO Ja)ke 3a TipefesiaMu opraHu3Ma. OJHAaKO 3TO TOJIBKO
Ka)kyllleecsi TIpOTUBOpedre. XOTS TaKhe HaCeKOMble HAauMHAKOT TepeBapyBaTh CBOIO JKEPTBY ellle 70
TIOITIONLeHUs], BBOZISI CBOM (pepMEHThbI B ee TeJjo, SICHO, UTO 3TO — OIpejiesieHHass MoAu(UKalus
BHEKJIETOUYHOI'O [MOJIOCTHOTO mnuileBapeHusi. CylIECTBYIOT U ellle KaXylUecsi WCKIouyeHus. Tak,
MHOTHE KHIIIeUHble TTapa3uThl TTOTEPSUIA CIIOCOOHOCTh CeKPEeTUPOBaTh MUITEBapUTEeIbHbIE (PepPMEHTHL.
OpHako BHEK/IeTOUHOe MUIlleBapeHue y HUX MPOUCXOAUT 3a cueT (hepMeHTOB Xo3svHa. bosee Toro, y
psijia TTapa3uTOB YacTo a/icopOrpyroTcs pepMeHThI X035iMHA ZJI Peav3ali MPOMeKYTOUHBIX 3TaroB
MeMbpaHHOTO0 TvieBapeHus (0630pbl: Yroses, 1985; Yrones u ap., 1985).

B 60/IBIIIMHCTBe C/TyuaeB yCBOEHHE MUITIEBBIX Bellle CTB TpeOyeT yuacTHsI CHMOMOHTOB — OaKTepuii
U nipoctrernmx (cM. 1.3.5). Takum myreM psily OPraHu3MOB y/IajioCh MPUCIIOCOOUTHCS K TTOTpeOIeHH0
1[e/UTF0/I03b], IIIePCTH, XUTHHA U APYTUX MaTepHasioB, He THAPOIM3YeMbIX COOCTBEHHBIMH (hepMeHTaMHU.
OpHako ¥ 37eChb B3aMMOJEWCTBYIOT M3BECTHbIE TUIbI MUILEBADEHUSI Y MAaKpOOpraHu3Ma M €ro

CUMOMOHTOB.

- -l
=1 F

e

Puc. 1.3. CxeMa B3auMOJIeMCTBUN My TTOJIOCTHBIM M MeMOpaHHBIM TTHIIleBapeHue (10: YTomeB
v 1p., 1983).

A — mocsiejoBaTenbHas AeT0/IMMepU3alysl MUINEBBIX CYyOCTPATOB B MOJIOCTU U Ha TIOBEPXHOCTH
TOHKOW KWIIIKW; b — (dparMeHT JMITONPOTEMHOBOM MeMOpaHbl ¢ a/icOpOMpPOBaHHBEIMM U COOCTBEHHO

KUILIEYHBIMU TpaHCMeMOpaHHbIMU (apMeHTamMu. M — mem6paHa; MB — mMukpoBopcuHku; ['a —
anyKanbHbIA IJIOKOKAMMKC; I'm — jarepanbHbii  mMKokanukc; C;-C; — cybcrparel; dnm —
naHkpeatnuueckue (epmeHto; M — mMembOpaHHble (epmeHTh; T — TpaHCMOPTHasi cUCTeMa

MeMOpaHbl; P — perynsrtopHble 11eHTpbl pepMeHTOB; K — Kartanutuueckue 1jeHTphl hepmeHTOB; HO
— HedHe3uMaruueckue (pakTophl.

1.3.5. CumbuonmHoe nuujegapeHue u numaHue




Ocoboe MecCTO cpeau [APYIrMX MeXaHHW3MOB IlepeBaprMBaHMSl MUIIM 3aHUMaeT CUMOHOHTHOE
nuieBapeHyre, T. e. MUIeBapeHue 3a CYeT MUKPOOPraHW3MOB XKe/yJOUHO-KUILeYHOro Tpakrta. OHO
TIPUCYILIE TIOUTHU BCEM MHOTOKJ/IETOUHBIM OpPraHU3MaM M OTUeT/IMBO TPOSB/SETCH Y PaCTUTETbHOSJHbIX
»kBauHbIX. CUMOMOHTHOE TIWII[eBapeHre XapaKTepHO U i JAPYIMX JKUBOTHBIX, TTOA0OHBIX UCTUHHBIM
»KBauUHbIM, HaTlpuMep AJis BepO/itofia, JlaMbl M /Ip. DTOT THUIl THII[EBApeHUs IIIMPOKO pacIipoCTpaHeH
TaK)ke y 0eCI03BOHOUHBLIX, HampuMmep y HacekoMbiX. CHMOHMOHTHOe TUIleBapeHre TIOAPOOHO
OXapakTepH30BaHO B psAJe KanuTanbHbIXx 0030poB (Prosser, Brown, 1967; CpaBHuTenbHast
dusuonorus..., 1977; Schmidt-Nielsen, 1982; Martin, 1989; Williams, 1989, u ap.).

Kak 1paBu/Io, MUIleBapyUTe/IbHBIM TPAaKT MaKpOOpPraHW3Ma 3acejieH 6aKTepusiMU U TIPOCTEHIIMMU,
KOTOpbIe YaCTUYHO WM TIOTHOCTBIO CHAOKalOT OpPraHM3M X03siMHAa HeoOXOAMMBIMM OpraHude CKUMU
BeIlleCTBaMH, B TOM UMC/Ie BUTAaMHWHAMH, He3aMeHHMbIMU aMMHOKUC/IOTaMu U Jp. CUMOMOHTaMU
HEKOTOPBIX KUBOTHBIX, HallpUMep MOJITFOCKOB, aKTUHUM, KOPaJIJIOB, MOTYT OBbITh TaK)Ke BOAOPOC/IN —
300KCAHTe/I/Ibl U 300X/I0PeJ/UIbl, TMOCTAaB/SAOIMe TMUIeBble BellleCTBa X03siMHY. VHTepeCcHO, 4TO Yy
XUIHBIX HACeKOMbIX CHMOHOHTBHI OTCYTCTBYIOT, TOTZd KaK y TeX, KTO TOTpeO/sieT COK pacTeHUH,
CUMOHOHTHOE THITIeBapeHre UTPaeT BeCbMa BaXKHYIO POJIb.

Ananu3 pa3nmmuHbiX GopM U MoaudHUKaIUil CHMOMOHTHOTO TUILEBAPEHUS TI03BOJIAJT BbIJIENTUThL B
HeM /Ba (yHIZAaMeHTaJbHbIX OWOOrHUeCKHWX MeXaHW3Ma: 1) TiepBUYHbIe MHMIIEBbIe BelleCTBa
paspymaoTcs depMeHTaMu OaKTepuii W MPOCTEMIIMX, a oOpa3yrolpecs MPOAYKThl THAPOIM3a
WCIIONB3YIOTCSl TIPEMMYILECTBEHHO OpPraHM3MOM X03siMHa; 2) OakTepyuyd M TIpoCTeiilie He TOIbKO
pa3pylLlaroT MepBUYHbIE MUILEBbIe MPOAYKThI, HO U YTWIU3UPYHOT UX, TOTJa KaK XO3SIMH TIOIVIOLLAeT
BTOPUUHYIO TTHII[Y, COCTOSIIYIO0 U3 CTPYKTYP CUMOUOHTOB. [1epBhiii MexaHH3M TOouHee ObL10 Obl Ha3BaTh
CUMOHOHTHBIM MMUITIEBaPeHHEM, a BTOPOM — CHMOUMOHTHBIM MUTAHWEM B COUETAHUM C CUMOMOHTHBIM
nvieBapeHyreM. JKHUBOTHBIE CO CTiel[ha/M3uPOBaHHBIMU CUMOHMOHTAaMM, CTIIOCOOHBIMU MCITO/Ib30BATh
MeTaH M CepY, OKa3aJuCh B Hauasie TpohHueCKol 1ienu B OMO/IOTHUe CKUX M30/STaxX Ha JJHEe OKeaHOB,
r7ie HaOJIro/la/iach BBICOKAsl ByJIKAHWUECKasi akTUBHOCTh. B 3TOM cjydae CyIIeCTBYIOT BBIXO/IbI MeTaHa
W/ CePOBO/IOPO/ia, KOTOPbIE C/TY»KaT BHEIITHUMH UCTOUYHUKAMU SHEPTUH MOZ00HO CBETY.

CuUMOUOHTHBIE B3aWMOZEMCTBUS IIMPOKKM M pa3HooOpasHbl. Haripumep, mpucmiocobsieHue
»KBAUHBIX K MCIIO/Ib30BAHHUIO TPYOBIX PACTUTEBHBIX KOPMOB BO BCEX CydasiX CBS3aHO C JIeMCTBHEM Ha
3TH cyOcTparbl CUMOMOHTOB. MOXXHO He CUWTaTh IIpeyBe/IMUeHHEeM, UTO CYIIIeCTBOBaHHME TaKHUX
OpPraHM3MOB B 0CHOBHOM 0a3upyeTcsl Ha UCT0/Ib30BaHUH CUMOHMOHTHBIX MPOL[e CCOB.

[Ipu paccMoTpeHUM CUMOHOHTHBIX TMUTAHMS W TIMIIEBApPEeHUS] B3aMMOJeHCTBUS OakTeprambHOM
bophel U OpraHr3Ma-x03siMHA aHAM3UPYIOTCS OOBIYHO Ha TIpUMepe uejioBeKa M BBICIIMX >KUBOTHBIX,
TpeuMMYyIle CTBeHHO >XBauHbIX. OAHAKO [Jisi TIOHMMaHUus MeXaHU3MOB TIUTaHUS W MUILEeBapeHUs B
eCTeCTBeHHbIX YC/IOBUSIX, a TakKxKe /11 GOPMHUPOBaHUSI HOBBIX ONTHMa/bHBIX HCKYCCTBEHHbBIX YCJIOBUI
1[eJiecooOpa3HO aHa/JM3UPOBaTh BeChb KPYr SIBJIEHWM, W3BECTHBIX CpeJu OpraHu3MoB. HyTpuUTHBHBIE
CMMOMO03bI M3BECTHBI Y)Ke y TIPOCTeNIIMX, B KOTOPbIe BCEJISIIOTCS OaKTepUH U HEKOTOpPbIe BOJOPOCIH,
obecreunBaroliie WX MpPoAyKTamMu ¢oTtocuHTe3a. Cpeau MHOTOK/IETOUHBIX OPraHU3MOB YXKe Y
KMIIIEYHOTIO/I0 CTHBIX OOHAPY)KUBAIOTCS 300X/I0PEJIJTbI M 300KCAHTEe/I/Tbl, CUHTE3UPYIOIIe YITIeBOAbI U
cHab>KaroIIe OpraHu3M X03sIMHa J0TIOTHUTeTbHBIM KHUCIOPOJOM.

OpraHu3mel, cofiep)kaliie CMMOMOHTBI, 00/iee YCTOMUMBBI K TTUILEBOMY TOJIOAHUIO U HEI0 CTaTKy
KUCIoposa. MOXKHO [Aymarb, UTO BO MHOTMX CJydasiX OBICTpOTa afianTal[dd M, CJeZoBaTesbHO,
BO3MOYXHOCTb M3MeHeHHus1 Tpo(duueCcKOl HMIIM CBsiI3aHbl He TOJIbKO, a WHOTJAa W He CTO/NBbKO C
W3MEeHEeHUeM TIUIIeBapUTe/IbHbIX XapaKTePUCTUK CaMOr0 X035IMHa, CKOJIbKO C U3MeHeHueM
(hepMeHTHBIX XapaKTePUCTUK MHUKPOQJIOPHI, HaCeNStolel KenyouHO-KUIIeUHbIM TPakT (CcM. M. 3).
MHOro fIpKuX IpUMepoB 3TOMY MbI BUIUM Y HACeKOMbIX. Tak, mrTaHue IePCThI0 WU 1IeJIKOM 3aBUCUT
oT (hopMUpoBaHUs crieljudrueCKOM KUllleuHOoU (JIOpbl U 110 CBOEMY MeXaHU3MY SIBISIeTCS ajiarnTaiuei
Ha ypoBHe OakTepuanbHoW ¢opel. CregoBarenbHO, HeoOXoqMMa pas3rajka TOTO, KakKuM obpa3oMm



OpraHu3M X03sMHa KY/IGTUBUPYET HY)KHBIA THI MUKPOGJIOPHI U 3aTeM IepefiaeT MOTOMCTBY WHOT/A
YUCTYI0 WM TOUTH UKWCTYI0 M XOPOINO CTaOW/IM3UPOBAaHHYIO KyIbTypy OakTepuii. bosee Toro,
oOpa3oBaHMe 3K30THUeCKUX Tpo(uueCKUX HUII W 3arojiHeHHe TPOo(HueCKUX MYCTOT TAaKXKe B e
CJTydaeB CBSI3aHbI C PUOOPETEHNEM U KYJIETUBUPOBAHUEM COOTBETCTBYFOIIMX CUMOMOHTOB.

Hesb3si UCK/TIOUUTH, UTO B COCTaBe HOPMAa/IbHOW (hJIOPBI JKeTy[OYHO-KUINIeUHOT0 TpaKTa BCerja
MIPUCYTCTBYIOT «C/IydaiiHble» 3arpsi3HsIOMe OakTepuH, CIOCOOHbIe YTU/IM3UPOBATh W PACIIEIISThb
HeXapaKTepHble /ISl JaHHOU TIOMY/ISALUN THITEeBble CyOCTpaThl. TakvM IyTeM, BepOSITHO, MPOUCXO/ST
SBOJTIOLMS TTUTAHUS U TIPUCIIOCOb/IeHre OpraHu3MOB K HOBBIM TpoduueckuM Huinam. Kpome Toro, y
MHOTOKJ/IETOYHbIX OpPTraHW3MOB B TIpejiesiaX THIEBapUTEIBHOIO arfaparta MOTYT CYIeCTBOBAaTh
cBoeoOpa3Hble Tpoduueckwe I1ieru, 4To 0OecCreurBaeT MHOTHE Ba)KHEHIIHE SBOJIIOLIMOHHBIE U
9KOJIOTUUeCKHe TepecTpoiku. Hampumep, TepMUTBI, TTUTAIOIMECS] TIPEUMYITe CTBEHHO [[peBeCHHOM,
obecrieunBaloT CBOU TOTpeOHOCTM B Oenke 3a CYeT BK/IOYEHUS B KUILeuHYO Gopy
azorukcupyronmx Oakrepuil. Ilo-BuaMMOMY, Osarofapsi TPHUCYTCTBUIO B JKETyIOYHO-KHUIIEUHOM
TpakTe  a30TMUKCUPYIOIMX OakTepuii  JeMCTBUTENBHO BO3MOXKHBI  TIOAJIMHHAS  (HUKcaIUs
atMOC(hepHOTo a30Ta U BK/IOUEHHWe ero B OWO/IOTMYeCKUl I[UKJI, MUHYS MPOMEXYTOUHBbIE 3BEHBS
pPacTUTENIbHOM Tpo(UueCKO Iierud. ITOT TIPUMep SB/ISeTCS MHOTOOOENAIOIUM W I€MOHCTPUDPYET
He/I0CTAaTOYHO W3yYeHHYI0, HO WCKJTFOUMTE/LHO BaXXKHYIO CTOPOHY 3BOJIFOI[MH TPOLIeCCOB MUTAHUS U
TTUITIEBapeHUS B )KUBOTHOM MUPe.

1.3.6. HHOyyupoeaHHbIll adymosau3

Panee Hamu ObUIO BbICKA3aHO TMPEANOOKEHWe O Ba)XHOM pOJMM TaK Ha3bIBaeMOTO
VH/JYLIMDOBAHHOIO ayTojui3a B accuMwisgnuy nuimp. CornmacHO Halled Trurore3e, 3TOT THII
TIUITeBapeHuUs], TIPU KOTOPOM OOBEKT MUTaHUSI B eCTeCTBEHHbIX YCJIOBUSX 00ecreunBaeT COOCTBEHHOE
TepeBaprMBaHre U YCBOeHUe, sIBsieTCsl Haubosiee [pPeBHUM MeXaHW3MOM HaualbHOU TepepaboTKu
MULLEBbIX BeLECTB Yy MHOIOK/IETOUHBIX OpraHu3MoB. VHAyLIMDOBaHHBIM ayTO/IM3 peari3yeTcs
coOcTBeHHbIMU (hepMeHTaMU THIIEBOr0 00beKTa, a MUilleBapuTebHbie (epMEHTHI X03sIMHa CO3/al0T
GnarompusTHBIE YCOBUS /sl UX AelicTBust. OfHAKO /0 TOC/IeJHETO BpEMEHU CUMTAN0Ch, UTO ayTOJIN3
UrpaeT He3HauuTebHYH pOJib B 00IeM MUIlleBapuTeIbHOM TIpoljecce, TaK Kak Haya/lbHbIe 3Tarlbl
MULLIeBapeHNs OCYLIeCTB/SIOTCS B OCHOBHOM B TIOJIOCTU JKeJyJOYHO-KHILIEYHOTO TPAKTa BBICILIAX
OpPraHU3MOB CeKpeTUpyeMbIMU (hepMeHTaMHU XO035IMHA, a MPOMEXXYTOYHble W 3aK/OUUTEebHble — B
pe3ysibTaTe MeMOpaHHOTO MUIleBapeHUsl.

TakuM 06pa3om, ObLTI0 BayKHO YCTAHOBUTH OTHOCUTEJIbHYIO POJIb (PePMEHTOB X03sIMHA U TUILEBOTO
o0bekTa B Haua/lbHbIX JTarax ruJpoJiv3a MUIEeBbIX BellleCTB MPY MUTAaHUU B €CTe CTBeHHBIX YCIOBUSIX.
OcobeHHO TpygHO OBLI0O WHTEpPIPeTUPOBAaTh TMWTAHWE XUIIHUKOB, Yy KOTODPBIX TMPOUCXOJUT
repeBaprBaHre OOMBIIMX TOPIUN Msica, HW3-3a Uero OTHOILeHWe TIOBepXHOCTb/Macca Majo |
HEeBBITOZIHO /17151 PepPMEHTOB >KeJTyI0YHOT0 COKa, /IeHCTBYIOIIMX Ha TIOBEPXHOCTHU TMUILEBOTO 00beKTa.

WHayLMpoBaHHbI ayTou3 Obul 06HapyxeH Hamu 0Kojio 20 jieT Ha3a/l, HO omucaH Juilb B 1984 1.
(Yrones, ligetkoBa, 1984). ([leTanbHO 3TOT MeXaHM3M OCBeIlleH Takke B o03opax: Yroses, 1985,
1987a.) Tlpu uHAyILMPOBAaHHOM ayTOJIM3e YKePTBa, WM, IIMpe TOBOPS, 00BbEeKT MUTaHusi, 0becreurBaeT
cBoe coOCTBeHHOe mepeBapuBaHue. Tak, HarpuMep, TTPOMCXO/IUT, eC/I YaB 3ariarbiBaeT Kpoauka. o
Mo c/e/IHero BpeMeHU ObUIO HesiCHO, KaKuM 00pa30M TpOI/ioueHHast 11eJIMKOM »KepTBa TepeBaprBaeTCs
yaBoM. [1eliCTBUTENbHO, TOBEPXHOCTh KOHTAKTa >KEPTBbI C (JepMeHTaMU >KeTyJOUHOI0 COKa XUIHUKA
CPaBHUTEJILHO MaJjia, TaK KaK MUIlleBod 00beKT He pa3zapobseH. OKa3anoch, OHAKO, UTO paHbIlle, YeM
(dbepMeHThI XUIHUKA TUPOIU3YIOT CTPYKTYDPbI )K€PTBbI, HAUMHAsl C ee MMOBEPXHOCTU, OPraHU3M 3TOM
)KepTBbI OyeT ayTO/IM3MPOBAThCs 3a CUeT MHAYIIMPOBAaHHOTO ayTo/I13a.



WHayLMpoBaHHbIM ayTo/n3 ObUT MCCAeIOBAaH HaMU B MOJe/IbHBIX JKCIepHMeHTaX, Ha3BaHHbIX
«MaJleHbKUM MCKYCCTBEHHbIM yiaB». B mpo3pauHyr0 Kamepy, 3arOHEHHYIO >KeIy[JOYHbIM COKOM
ye/ioBeKa, JIOMAAW WIX CO0aKH, TMOMEIA/IMCh «ChIpasi» JSTyIKa W JSTyIIKa T0C/jae HeJgoJ/rou
TepMUueckoii 00paboTku. B TmepBble HECKOABKO YacOB TU/IPOAU3 CYXOKWIUN TepMuueCKU
00OpaboTaHHOM JIATYIIKM I11e/T ObICTpee, UeM «ChIPOii», UTO CAY)KHU/IO MOATBEP)KJeHUEeM OOIIEeNPUHSTHIX
B31A70B. OfHAKO B mocjieAyrolnme 2—3 [HS «CbIpas» JIATyIKa MOJHOCTBH) pacTBOps/ach, TOrJa Kak
CTPYKTYPbI TepMUUe CKU 00pab0TaHHOM JISTYIIKY B 3HAUMTE/IbHON Mepe COXpaHsuIMCh. TakuM obpasom,
B 3TUX JKCIIePUMEeHTAax Hapsay C /0Ka3aTe/bCTBOM CYIlle CTBOBAHUS MHAYLIMPOBAHHOTO ayTo/n3a ObLIo
TIPO/IeMOHCTPUPOBAHO, UTO HaTHBHbIe Oe/IKU THAPOIU3YIOTCS ObICTpee eHaTypUPOBAHHBIX.

B panbHeMiieM Mbl [JeTaJbHO MCC/Ie[0BalM MeXaHU3M I[lepeBapUBaHUsl HAaTUBHBIX TKaHeu
JKeJIyJOYHbIM COKOM.

BBISICHW/IOCh, UTO CyThb 3TOr0 Me€XaHW3Ma COCTOWUT B ciefyromeM. Kucibli >KeylnouHbIA COK
XULHWKA UHAYLUPYeT camoriepeBaprBaHUe >XepTBbl ee ke pepmeHTaMu. [lof AeiicTBUEeM 3TOro COKa
TIPOMCXOJAT paspylleHue JU30COM U BBIXO[ B K/I€TKY MHOIOUMC/IEHHBIX JIM30COMaJIbHbIX T'M/posias,
pa3pyLuarolMX BCe CTPYKTYPhI KjieTku ripu pH 3.5-5.5.

Wtak, OpraHu3M-aCCUMUJISITOD WH/YL[MPYeT paclleryieHhe CTPYKTyp TMILEBOTO OObeKTa
dbepmeHTaMu Mo C/aeiHET0, aKTUBUPYS UX U CO3/laBasi ONTHMaJlbHble YCI0BUS Cpefibl, B TOM umncie pH. B
COOTBeTCTBUM C KJIACCUUYECKUMMU [peJjCTaBleHUs MU O MeXaHU3Max IlepeBapuBaHus IIUILEBOIO
00bekTa, pepMeHThI MUIlIeBapPUTETbHBIX COKOB OCYILECTB/SIOT CBOM 3((dEKT TOMBKO MOBEPXHOCTHO.
CkopocTth aucd@dy3uu ruapona3 BHYTPh MUILEBOTO O0BEKTa Ja)ke MNpuU HU3KOM AU(dy3rioHHOM
COTIPOTUB/IEHUH MeMOpaHbl TMMUTHPOBAaHA UX CPaBHUTEMBHO OOJBIION MOEKY/ISPHONW MacCou, Torja
KaK CKOpOCTh Auddy3uu MpoTOHa NpUMepHO Ha 3—4 mopsiaka Oosbirie. Ilpy BbIXOJe THUpOJa3 U3
JIM30COM MOJ, BivMsHUEeM cBura pH BO3HMKaeT MHOXECTBO L[EHTPOB TW/POJIM3a B KaK[OM K/eTKe
(puc. 1.4), uTo co3/j@€T MpPaKTUYeCKU TOTa/JbHOE pacileryieHve TKaHu. CrefyeT n00aBUTh, UTO B
KUCJ/IBIX CeKpeTax OpraHW3Ma-aCCUMUJISTOPAa COZEpXKaTcsl IIaBHbIM 00pa3oM TipoTeasbl, TOTr[a Kak
dbepMeHTHBIN CHEKTP JM30COM TPAKTHUeCKU yHUBepcaneH. OfHAaKO B aCCHUMUIMPYEMbIX 0ObeKTax
UMeIOTCSI TaK)Ke CTPYKTYphl (Haripumep, OenKy COeAUHUTE/NbHON TKaHW, >XUPOBbIE €TI0, B TKaHSX
pacTeHur — MoJiMCcaxapu/Hble JIero0), JULIeHHbIe TM30COM U He T0JBeprarolpe csi UHAYLIMPOBAaHHOMY
ayronusy. CrnefoBaTenbHO, MOXKHO TIPEATNOOXKUTb, YTO (epMeHThl MUILEBAPUTE/IbHBIX COKOB
(ruaposnasbl, paciensisiioipe 6enKy, XXUPHI U YIIeBOAbI) 0COOeHHO BaXKHBI /il yTUIU3alUUA YKa3aHHbBIX
CTPYKTYP C BbICOKOM CKOPOCTBIO.
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Puc. 1.4. VYnopoueHHas KOHLENTyajJbHasg CxXeMa BHYTPUKJ/IETOUHBIM TPOLIECCOB  TIpU
VH/YLIMDOBaHHOM ayTtosu3e (1mo: Yrones, 1985).

A — KneTka C CyOK/JIeTOUHBIMU OpraHe/iiaMu (CBeT/ible KDYKKM — JIM30COMbI); B —
MPOHUKHOBeHHe WHAYKTOpoB (H', merepreHTOB M T. 4.) B K/IeTKy; B, I' — BbIX0f /11130COMaIbHBIX
(dhepMeHTOB B LIUTOI/Ia3My TNIPU [€MCTBUA UHAYKTOPOB U JIU3UC KJIETOUHBIX CTPYKTYP (TIPU MOAXOIAIIMX
YCJIOBUSX).



[To-BUMMOMY, WHIYLMPOBAHHBIA ayTOJ/IM3 CYILLECTBYeT He TOJbKO Yy TUIOTOSIAHBIX, HO U Y
pPacTUTEeNbHOSIAHBIX J>KUBOTHBIX. Hampumep, MpU HCMHOJAb30BaHUM TPABOSAHBIMU CBEXUX KOPMOB
paciieryieHue MUIIM OT4acTh 0O0yc/ioB/ieHO (epMeHTaMM, HaxOASIMMUCA B KJeTKaX paCTeHUM.
HekoTopoe 3HaueHMe B TUApPOJM3€ MUIIEBbIX BEIIECTB B  JKeNyIOYHO-KUILEUHOM TpaKTe
HOBOPOXX/IEHHBIX IeTell MOT'YyT UMeTb I'MAPO/IUTUYeCKUe (hepMEeHThl MaTepuHCKOro Mosioka. HakoHerl,
«CO3peBaHue» Msica, MO-BUJUMOMY, eCTb He UTO MHOE, KaK YaCTUYHbIA ayTO/IU3, KOTOPbIM MOXXHO
paccMaTpyBaTh Kak HEKOTOPBIM 3/1eMEeHT THUILEeBapUTE/IbHOIO TIPoLiecca.

[lpuMepbl MHAYLMPOBAHHOTO ayTo/M3a OOHApy)KeHbl TakKe Cpelu HU3IIMX >KUBOTHBIX, B
YaCTHOCTU Yy TIPOCTEMIIMX M TIJIOCKKMX uepBeil. [locie 3axBaTa MUINEBOrO 00BEKTa MPOUCXOJUT
oOpa3oBaHUe HOBBIX BaKyoJyield, WM Be3UKyl, 00/a/jatolMx KUCIOW peakuuei. XoTsi kucias (asa
TepeBapyBaHus B 3TUX C/ydasx ObUla WHTEPHPeTHpPOBaHA KaK BBITOJIHSION@AS JIUIIb JeHaTypaljuio
CTPYKTYp THWILEBOrO Marepuasa, Ipe/CcTaBleHHble [aHHble CBU/IETENbCTBYIOT O BO3MOXKHOCTH
3HAUMTETBbHOTO PaCLel/IeH!s MUK B pe3y/ibTaTe WHAYLIMPOBaHHOIO ayTo/iM3a. B cooTBeTCTBUM C 3TOU
TUMNOTe30M KWCJIasg cpefia MUIIEeBapUTENbHBIX Be3UKYI MNPUBOAUT K aKTUBALUU JIM30COMAasbHBIX
dbepmMeHTOB ABYyMSI TyTssMu: 1) yBequWuMBas TIPOHUIIAEMOCTh MeMOpaH /u30CcOM; 2) coO37aBast
a/leKBaTHbIe yCIOBUS JJisi 1eHCTBUS JIM30COMaJIbHBIX (DepPMEHTOB, KOTOPble aKTUBHBI B C/1aOOKUC/ION
cpese. CnemoBaresibHO, BO3MOXKEH He TOJILKO TPOTEO/M3, HO U paclieliyieHhe MHOXKeCTBa APYrux
TUILEBbIX Bellle CTB.

MoXKHO JymaTb, UTO TpeJCcTaB/ieHrs 00 UHAYLIMPOBAHHOM ayTOJiM3e MO3BOJISIFOT Iy0XKe TOHSTh
MeXaHH3Mbl eCTeCTBeHHOr0 TepeBapyBaHUs THUIIM, ee JieTKoe YCBoeHue 0e3 TepMuueckoii 00paboTku
Y, HaKOHell, TO OOCTOSITeNIbCTBO, UTO WHAYLIMPOBAaHHBLIA ayTOJMM3 — 3TO Ba)KHOe U JpeBHee
npucroco0ieHre 10 C/ie/loBaTe/IbHbIX TapTHEPOB B TPoduue CKoM 1[eTu.

1.3.7. Tpancnopm

OcHOBHbBIE KOHI[ETIIIMM TPAHCIIOPTA IUINEBBIX BEIeCTB Uepe3 KIeTOoUHble MeMOpaHbl, K/IeTOUHbIe
C/IOM Y MEXKKJIeTOUHbIe TTyTU OXapaKTepu30BaHbI B psjie (pyHAaMeHTaIbHBIX 0030poB (HUKO/IbLCKUM,
1977; Eneukuit, LlubyneBckuii, 1979; Levin, 1979; Crane et al., 1980; Hoshi, Himukai, 1982;
Pharmacology..., 1984; Yrones, 1985, 1987a; MemOpaHHbIii ruAponus..., 1986; Semenza, Corcelli,
1986; Alpers, 1987; Hopfer, 1987; Shiau, 1987; Molecular basis..., 1988; Evans, Graham, 1989, u ap.).

[onroe BpeMsi IOMUHHUPOBAJIO Tpe/iCTaB/eHe 00 MCK/TIOUMTETbHOM pa3HOo00pa3siyu MeXaHW3MOB
TPAHCIIOPTA Y pa3/IMUHbIX OpraHu3MoB. TeM Gosiee yIUBUTENbHO, UTO, KaK OKa3a/0Ch, Y OPraHU3MOB,
CTOSIIIMX Ha pa3HbIX YPOBHSAX SBOJIIOLIMOHHOW JIeCTHUIIbI, MEXaHW3Mbl TpaHCMeMOpaHHOrO0 |
TPaAHCIL[e/UTIO/IIPHOTO TPAHCIIOPTAa MMITEBLIX BeIECTB HAEHTUUYHBI WM CXOAHBL. OTO CXOZCTBO
BbIpa)KaeTCsl TIPeXK/e BCEro B OOIMX TMPHHLIMIIAX MOCTPOEeHUsI U (PYHKIITMOHMPOBAHUS TPaHCITIOPTHBIX
cucTeM KieTouHoii MeMmbpaHbl. CpeZii HUX OO MCTOUYHUK SHEPruu Jji aKTUBHOTO TPaHCIIOpTa —
AT®; Hanmuure BBICOKOCTIELU(HUE CKUX CBSI3bIBAIOIIMX ¥ TPAHCIIOPTUPYIOIIMX O€TKOB; COTIPSHKEHHOCTh
n30bupareslbHOro0 TpaHCMeMOpPaHHOTO TepeHoCca IIFOKO3bl 1 aMUHOKMC/IOT C TIePeHOCOM MOHOB HaTpHs
WM TIPOTOHOB; W/IEHTMYHOCTh MEXaHH3MOB JEeMCTBHS HEKOTOPBIX aKTHBATOPOB MU WHTHMOWTOPOB Ha
TPAHCIIOPTHBIE CUCTEMBI JlJa7ieKUX JAPYT OT Apyra BU/IOB OPraHM3MOB, U T. . Ba)KHO, UTO y BCeX TPyIIII
MHOT'OKJ/IETOUHBIX OpPraHW3MOB, W Jaxe y Protozoa u, HakoHel], B psfe CAy4aeB y ITPOKapHOTOB,
obHapy)XeHa UIeHTUYHOCTh CUCTEM MepeHoCca MUINEBBIX Bellle CTB uepe3 MeMOpaHbl K/IeTOK WU uepe3
KJIeTOuHbIe cjiou (puc. 1.5).

CorlacHo  COBpeMeHHbIM  IIpe/ICTaB/eHUsM, CYIIeCTByeT [JBa THIIA TPaHCIIOpTa —
MaKpPOMOJIEKY/ISIPHBIE M MHUKPOMOJIEKY/IIpHbIM. [1of mepBbIM TMofjpa3ymMeBaeTCsl TMepeHOC KPYITHBIX



MOJIEKYI U HaAMOJIEKYISIDHBIX KOMIIJIEKCOB. OTOT THWIT TpPaHCIOpPTa B OOJIBIIMHCTBE C/lyyaeB
OCYIIIeCTB/ISIETCS] C TIOMOIIBI0 HAOI[MTO3a U 00ecCreurBaeT, HaripuMep, MPOHUKHOBeHHe HebOoJIbIIX,
HO 3HAUMMBIX [I/I1 OpraHrW3Ma KoJuuecTB Oejlka uepe3 KUIIleUHbIM Oapbep MjeKonuTaroummx. OmHakKo
OCHOBHBIM THUIIOM TPAHCIOpPTAa TMHUIEBBIX BEIIECTB y BCE€X OPraHU3MOB, MO-BUJUMOMY, SIBJISETCS
MUKDOMOJIEKYISIDHBIN, B  pe3yabraTe KOTOPOTO uepe3 KJ/ETOUHYI0 MeMOpaHy TIepPeHOCSATCS
TPEUMYILIE CTBEHHO MOHOMEDBI (pa3/iduHble WOHBI, IVIFOKO3a, aMHUHOKUC/IOTHI, >XUPHbIE KHUC/IOTHI U
Jpyrye MOJIeKY/Ibl), a TaKXKe OJTMroMephbl C HeOOJIbIToN MOJIeKY/ISIPHOM Maccou. Harpumep, y BBICIIHX
OpPraHW3MOB YIJIEBO/IbI TPAHCTIOPTUPYIOTCS Uepe3 IJla3MaTUueCKyr0 MeMOpaHy KMIIIEUHbIX K/IeTOK B
OCHOBHOM B BHJle MOHOCaXapu/ioB (IJIFOKO3bI, Ta/jlakTo3bl, (PYKTO3bl U T. A.), Oelku — B BuUje
aMUHOKUCJIOT, )KUPbl — B BU/I€ KUPHBIX KUC/IOT U TIMLIEPUHA.
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Puc. 1.5. CxeMa CTPYKTYpHbIX U (YHKI[MOHA/JbHBIX KOMIIADTMEHTOB KHUILIEUHOM C/IU3UCTOM (TIO:

CmupHOB, Yroses, 1981).
A — CrpyKTypa KOMIIapTMeHTOB; b — MOTOKMU BellleCTB; B — MOTOKH BOJBL.

Yepe3z MemOpaHy K/IeTOK BellleCTBa MPOHUKAIOT 3a CUET MAaCCUBHOTO TPAHCIOPTa, 00sierueHHON
b @y 1 akTUBHOTO TpaHCHopTa. [TacCUBHBIN TpaHCTIOPT 00befuHSIeT B cebe rporjecchl Auddy3uu
u ocmoca. OOneruenHasi guddy3uss  OCYILIECTBASETCA OCOOBIMH  TEePeHOCUMKAMH, WU
TpaHCIIOpTepaMH, —  crequpuueckuMu  OelKOBBIMU  MOJIeKYJlaMH, KOTOpble  oOjierdaror
TIPOHMKHOBEHWE CyOCTpaTOB uepe3 JIMMOINPOTEMHOBYI0 MeMOpaHy KieTKu 0e3 3arparbl SHEpPruHu.
AXTUBHBIM TPAHCIIOPT — 3TO TPOIeCC TTPOHUKHOBEHUS BEIIeCTB Uepe3 Ijla3MaThueCKyl0 MeMOpaHy
KJIeTKH TIPOTHUB 3JIEKTPOXMMMUYECKOTO rpaiveHTa. B 3ToM rmporiecce, TpeOyrolljeM 3aTpaThbl SHEPrHH,
YUYaCTBYIOT CIlelMa/ibHble TPAHCIIOPTHBIE CHCTEeMbI, KOTOpble (PYHKIIMOHUPYIOT IO THITY MOOH/IBHBIX
MepeH0 CUMKOB, KOH(OPMaIIMOHHBIX MEPEeHOCUMKOB W/, UTO BCTpeuaeTcss Haubosiee yacTo, KaHasoB
(0o630p: Hopfer, 1987, u ap.).

meroTcst cepbe3Hble OCHOBAHMS IM0JIaraTh, UTO CYI[ECTBYeT OCOOBIM TPaHCIIOPTHBIA MeXaHH3M,
Ha3BaHHBIM HaMU «TIOZIBVPKHAs aZicOpOIIHs», KOTOPbIN ObLT pacCMOTPeH B He CKOTbKHX HallMX paboTax,
HauuHas ¢ 1967 r. (Yrones, 1967). Takas agcopOiiust ocyirecTBsieTcs 6y1arofapst ABYXKEHUIO MOJIEKYIT



110 aKTUBHBLIM TTOBEPXHOCTSIM U I[eHTpaM TI0 TPa/Iue€HTy KOHI|eHTpaI[ii, KOTOPBI MOXeT CO03/1aBaThCs
Pa3/IMYHBIMH ITYTAMHU: 32 CUET TPAHCTIOPTHBIX CHCTEM, JIOKA/IM30BaHHBIX B OIpe/Ie/IeHHbIX TOUKAaX U
AKTHUBHO TI€PEHOCSAIIMX BeIleCTBO M3 OJHOTO KOMIIaPTMEHTA B APYroOM, WM C TIOMOIBI0 (pepMeHTHBIX
CHCTeM, TPaHC(HOPMUPYIOIMX 3TO BelecTBO. MbI To/laraeM, 4To TaKOW MeXaHW3M MOXXHO ObUTIO Obl
Ha3BaTh TpaHCCOpOIei.

Bce mepeuncieHHblE MeXaHU3MbI CTIPAaBeZJTUBBI [IsI OPraHW3MOB, CTOSIIMX HAa Pa3HBIX YPOBHSX
Pa3BUTHUS: OT MPUMUTHUBHBIX IIPOKAPUOTOB /IO BHICIIMX 3YKapHUOTOB.



1.4. YHUBepPCa/NbHOCTh CTPOUTE/IbHBIX U (DYHKI[MOHA/IbHBIX 0/T0KOB
Ha Pa3/IMYHbIX YPOBHSX OPraHU3aliiM 0M0/I0rHYeCKHUX CUCTeM KakK
yC/I0BH€ AUHAMHUYEeCKOro U Tpo(huuecKkoro eJUHCTBa 0rocdepsnl

[OnutensHOe CyllleCcTBOBaHUWe Ouocdepbl Kak AWMHAMUYECKOW CHCTeMbl HEBO3MOXHO 0e3
LUDKY/ISALMA BelleCTB U HSHEPryu, BK/Iouatoleli B cebs B KauecTBe 00s13aTe/lbHOTO KOMIIOHEHTa
Tpouueckue wenu. CyllecTBOBaHME TMOCAeJHUX U T[EepeHOC MarepuasaoB, CHUHTEe3MPOBAHHBIX
MePBUYHBIMU TPOAYLIeHTaMHU, BO3MOJKHBI JIUIIL Oarofapss OOIIHOCTH OCHOBHBIX aCCUMUISITOPHBIX
MeXaHU3MOB. VX CyIIHOCTb CTasia MOHSATHA CPaBHUTE/IbLHO HEJIJaBHO B pe3y/ibTare JOCTHKeHUM HOBOU
Oro/IOTUU, XOTSI BaKHOCTb M T'PAH/IMO3HOCTb TIPOLIECCOB IUPKYISL[MU BellleCTB B Ouocdepe ObLM
OueBH/IHBI y>Ke AaBHO. Kak Obl HU ObUTM C/IOKHBI U pa3HOOOpa3Hbl Tpoduueckue 1iemu, repexo[ OT
OHOTO 3BeHa K /pyroMy CBOOUTCS K pa3bopke, T. e. JernojuMepu3allid, MarepuaioB
Tpe/llie CTBYIOIETO 3BeHa Ha HEKOTOpble TMPOCThbie 3JIeMEHThl, a 3areM K WX pPeKOHCTPYKLUHU
(pecuHTE3y) B CTPYKTYPbI COOCTBEHHOT'O OpraHMU3Ma.

OpHako ceifuac CTaHOBUTCs Bce Oosiee SICHBIM, UTO MepeHOC OuoMacchl BO/Ib TPOdHUe CKUX
1jerieli BO3MOXKeH He TOJbKO Osiarofapsi WAeHTUYHOCTU BO Bceil OGuocdepe cTpouTesbHBIX 0/10KOB
(MOHOCaxXapuJioB, aMUHOKHUCIOT W T. [.), HO u Omarojapsi enuHCTBY Ouocdepsl Ha YpOBHe
YHUBEPCA/IbHBIX (DYHKIIMOHAIBHBIX O/10KOB. BaXKHOCTh 3TUX [IByX MPUHLIMIIOB HACTOJBKO Be/WKa st
NMoHUMaHusl (eHOMeHa >XM3HU B 1IeJIOW U ee COCTaB/SIONMX, UYTO HeoOXoAMMO CKa3aThb O HUX
HeCKOJIbKO CJIOB.

[Topa3uTenbHOe pa3HOOOpa3ve >KUBBIX CUCTEM COYeTaeTCs C eJWHCTBOM BCeX H3BECTHBIX [0
HaCTOSII[Er0 BPeMeHU OPraHW3MOB Ha YPOBHE CTPOUTE/bHBIX 0JIOKOB, U3 KOTOPBIX OHU CJIO’KeHbL. B
OuosiorMy TIPOIIIOTO BeKa Takoe e[WHCTBO pacCMaTrpyBajoCh HAa YPOBHE KJIETOUHBIX CTPYKTYP
opraHu3mMoB. OfIHAaKO CYIIeCTBYeT OO0JIbIIIOE CXOACTBO >KMBBIX CUCTEM U Ha YPOBHe CYOKJIETOYHBIX
opraHesil. Ycrexu COBPeMEHHbIX XUMHUU U MOJEKYISPHOW OMOOTUUM MO3BOUINA yTBEP)K/aTh, UTO
eIMHCTBO TaKUX CUCTEM MPOSIB/SETCS TaKXKe Ha MOJIEKY/ISIPHOM YPOBHE — Ha YPOBHE CTPOUTEJIbHbBIX U
Ha YypoBHe (GYHKIIMOHAMBHBIX 0/i0KoB. [lofg cTpouTenbHbIMU 0O/l0KaMH, Kak OTMeEUeHO BBIILE,
MOJpa3yMeBalOTCsl TaKue MPOCThble OpraHuyecKue MOJIeKY/bl, KaK aMUHOKHC/IOThI, MOHOCAaXapuibl U
T. [I., U3 KOTOPbIX COCTOSAT Makpomosiekynbl. [log ¢yHKIMOHA/NBHBIMU O/0KaMU WUMEKOTCS B BUJY
MakpoOMOJIeKYy/lbl U MaKpOMOJIEKY/ISIDHblE ~ KOMIUIEKChI,  BBIIOJIHSIIOIME  3jleMeHTapHble
du3monornueckre PyHKIUH.

[elicTBUTENbHO, CBOWMCTBA aCCUMWISTODHBIX MEXaHHW3MOB Ha MaKpOMOJEKYISIPHOM YpPOBHe
ropakaloT CBOMM eAuHooOpa3suveM. Tak, HampuMep, MUIlleBapUTe/bHbIE THAPOJA3bl Upe3BbIYAHO
OMM3KKM MO CBOed MOJIEKYISIPHOM CTPYKType (BK/IOUasi OpraHu3alui0 aKTHBHOTO KaTaJuTHYeCKOTO
L[eHTpa) He TOJBKO Y Metazoa u Protozoa, HO ¥ y 5yKapUOTOB Y MPOKApHUOTOB. BW3KKU MM MEeHTUYHBI
TIPUHITUTIBI TIOCTPOEHHUsI TPaHCMeMOpaHHOTO TiepeHOoca MWINEBbIX BeIeCTB y Tpe/iCTaBUTeseld BCex
1[apCTB >KUBOro. IIpy 3TOM MexaHU3MbI, 0OHapy)XeHHble y Hanbojiee TIPUMUTUBHBIX (OPM, Tak ke
COBepIIeHHbI, KaK Y paCTeHUM U BbICILMX KUBOTHBIX.

MHTepecHO, YTO CJIOXKHasi CUCTeMa XpaHeHus, TepefiauM W TpaHcpopMaluu HWHGOpMaluy B
KOHEUHOM UTOTe CBsi3aHa C M3MeHeHUsIMU KOMOWHALIUM JIUIIb 4 a30TUCThIX OCHOBaHUM B HYKJ/IEMHOBBIX
KucioTax. [lanee, Bce K/IeTOUHbIE CTPYKTYPbI U (DYHKI[MU, OCYIIeCTB/IsieMble K/ieTKaMH, 00yC/I0BIeHbI
koMbuHaumsMu 20 aMUHOKUCIOT. Mo)KHO ObUIO Obl TIPEATIONOXUTh, UTO yKa3aHHOEe KOJIUueCTBO
AMUHOKHCJIOT BO3HUK/IO HAa paHHUX CTagusix OMOreHe3a W YAEep>KUBA/JOCh [0 HACTOSIIETO BPeMeHU
Gnarofapsi cTabumu3upyroleMy AeUCTBUIO ecTecTBeHHOro oTbopa. OpHako mogobHasi Touka 3peHust



Jo/bDkKHA OBITh OTOpOIleHa, TaK KaK 3KCIepUMeHTa/lbHasi TIPOBepKa YC/I0BUM HaualbHOTO OuoreHesa
ToKasaza, 4TO T[epBOHAYa/JbHO CyilecTBOBasio Oonee 100 aMWHOKWCIOT W B XOfie 3BOIOIUU
COXpPaHU/IMCh JIUIIb HEKOTOPbIe U3 HUX. [loueMy 3T0 npou3onrio? ToyHOro OTBETa MOKAa AaTh HeJIb3Sl.
flcHo Uik, yTO Tpo(uUeCcKre 11eM BO3MOKHbI IPY YCI0BUM, €C/IM COCTaBHbIe YaCTH BCeX 3/1eMEeHTOB
1[ery OyZIyT XOpoIlio CKOOPJMHUPOBaHbL. HeZlocTaToK Kakux-11M00 He3aMeHUMbIX aMUHOKHUCJ/IOT JIOJDKEH
NIPpUBOAUTL K THbOenu (ObICTpOM WM MeJjIeHHOM) TIOMY/ISILMM, COCTaB/SIONMX CJIe[ylollee 3BeHO
Tpoduye CcKoit 1jenu. JIUIIb I0CTaTOUYHO XOpoliiee COOTBETCTBHE CTPOUTEbHBIX O/I0KOB BO BCEX 3BEHBSX
1[eri MoKeT obOecrieunTh 3¢ dekTHBHOe (HYHKIIMOHUpPOBaHHWe TpoduuecKux lierneii B 6uocdepe. Ilo
BCeli BEpPOSITHOCTH, Te TIePBHUHbIE OpPraHW3Mbl, KOTOpble YaCTUYHO WA IIOJHOCTBbIO ObUH
CKOHCTPYMPOBaHbl M3 JPYrMX CTPOUTENbHBIX O70KOB, He MoOmd 3¢GGdeKTUBHO BK/IHOUAaThCS B
JOMHUHUpYIOlMe Tpoduueckue ienu Ouocdepbl U 3MMMHUHUPOBAINCH B pe3y/braTe eCcTeCTBEHHOIO
orbopa. Bo3Mo)kHO, TI0 3TOM >Ke TpUUMHE He pa3BWINCh M TIOTUOMM CHCTEMBI, COCTOSIIe U3
TPaBOBPAIIAOIIMX AMUHOKUC/IOT.

OpHako «Tpodosornueckas» TUMOTe3a OpraHu3aluyd OHMosoruyecKux cHUcTeM W O6mocdepsl B
1[eJioM TpeOyeT He TOMBKO €JUHCTBA Ha YPOBHE CTPOMTE/bHBIX O/I0KOB, HO M €JUHCTBAa BCEX THIIOB
XUMUYECKUX CBsizer B mosmMepax. EAWHCTBO CTPYKTYPbl MUILEBBIX MOJIMMEPOB SIBUJIOCH OCHOBOU
CXO/ICTBA, @ WHOTAA W WJEHTUUYHOCTU MEXaHW3MOB, PeaIM3YIOLMX MX aCCUMW/ISALIMIO Y pPa3/AYHbIX
TUTIOB XUBbIX cucteM. (ITompobHO KOHIENIMS YHUBEPCANbHBIX (YHKIMOHA/IBHBIX O/I0KOB
oXapakTepu3oBaHa HaMHM B 003opax: Yroses, 1983, 1985, 1987a, 1989, 1990, a ee K/IMHWYECKHE
acrekTsl B pabote: MBamkus u zap., 1990).



1.5. ITony/IAI{HOHHBIE, 3KO0/I0THUECKHEe U 3BO/IIOIHOHHBIE MP00/1eMbl
Tpo(dosorun. buocdepa Kak Tpodochepa

C JiesiTe/IbHOCTBIO JKUBBIX CHCTEM CBsi3aHa Ta YacCTh MMOBEPXHOCTU 3eMJid, KOTopasi 00beiHeHa
nof, Ha3BaHueM Ouocdepbl. buocdepa, sBsIONASACS CaMOM KDPYITHOW 3KOCHUCTEMOM, TpefCTaB/sieT
co0oli OTKDBLITYHO CUCTEMY, T. €. TIoJydaeT W OT/@aeT SHepruto. [IOTOK SHepruu HampaBieH B OAHY
CTOPOHY, TPUYEM YacThb TOCTYyMHAlOLed COJIHEUHOM SHEepPruyd TpaHC(hOPMUDPYETCsl B OpraHuyeCckoe
BeIleCTBO, a Oojblllasi YacTh JerpagupyeT. OHEPrusi MOXKeT HakallJIMBaThCs, a 3areM CHOBa
0CBOOOXKJATbCsA YW SKCIOPTUPOBAThCs. B OT/AMYMe OT SHEpPryuy MUIilieBble BellleCTBa, B TOM UHC/Ie
BUTa/IbHbIe OMOTeHHbIe 3/1eMeHTHI (yriepo, a3oT, docdop U T. A.) ¥ BoJa, UCIOb3YIOTCS MHOTOKPaTHO
(0630p: Odum, 1986).

E>xeroqHO (poTOCHMHTe3UpyolMe opraHu3Mbl npoayuupyloT o 1017 T (okono 100 mupg. T)
OpraHuye CKOro BellleCTBa. 3a 5TO JKe BpeMs BeCbMa 3HaUUTeIbHOe KO/IMYeCTBO BellleCTBa Pa3pyllaeTcsi
Y TpeBpallaeTcs B YIVIEKUC/bIA ra3 ¥ BOAy B pe3yiabrare [bixaHusi pacteHuiu (Vallentyne, 1962).
[Ipeamnonaraetcsi, uTo mMpeobsafiaHvie OPraHUUECKOTO CHUHTe3a HaJ| JbIXxaHWeM SIBUIOCH TJIaBHOU
TIPUYUHON yMeHbILIeHUsI COZlep>KaHUsl YIVIEKMC/IOrO ra3a B aTMocC(epe M HaKOIJIeHUs B Hel KUC/I0PO/a,
YPOBeHb KOTOPOTO B HACTOsIIIjee BpeMs /0CTaTOUHO BbICOK. VIMEHHO 3TO U CIIO0COOCTBOBAsIO 3BOIOIUU
Y pPa3BUTHIO BICIIMX opM ku3HU Ha 3emiie (0630p: Odum, 1986).

Puc. 1.6. Mogiesib IOTOKAa SHEPryH, MOKa3bIBAKOIIAS CBS3b MEXXIY IMacTOMIIHOW U AeTPUTHOU
TpouueckuM Lensamu (mo: Odum, 1986).

[ — nactbuiiHas Tpodurueckas 1ienb; [ — geTpuTHasi TpodrdecKas 1ellb.

A — pactutenbHOsIAHbIe, b — XUIIHbBIE KUBOTHBIE.

1 — conHeuHbli CBeT; 2 — pacTeHus; 3 — MOTpeOuTeNU JeTpUTa; 4 — XUITHUKU.

[lepeHOC 3HEpPruu MUIM OT ee UCTOYHUMKA — ayTOTPOQoB (pacTeHUil) uepe3 psi[i OPraHU3MOB
MyTeM TOeJaHUsi OAHUX OpPraHW3MOB J[ADYIMMH COCTaB/sieT TpoduuecKyro Lenb. [Ipy Kaxzaom
ouepegHoM mepeHoce 0 80-90 % moTeHUMaTbHOU SHEPruUr MePexoAuT B TeII0. B CBsA3U € 5TUM yeM
Kopode Tpouueckas 1[eTib, TeM 00Jibliiee KOJM4eCTBO SHEPTUU JOCTYITHO [Jist TTOMY/ISILIUY.

dopmanbHO Tpoduueckre 1eMd MOXKHO pa3fie/iuTh Ha MacTOWIIHY, HAYMHAKOIIYIOCS OT
pacCTeHUU U UIYIIYI0 K PAaCcTUTENbHOSIHBbIM >XUBOTHBIM, U JETPUTHYIO, KOTOpas WJeT OT MePTBOrO
OpPraHMYeCcKOro BellleCTBa K MHUKpOOpraHuM3MaM, a 3aTeM K JeTpodaram M xulHukKam (puc. 1.6).
BaxxHo, uTO Tpoduyeckue 1eld He U30JIMPOBaHbI, @ TECHO TeperyieTeHbl, 00pa3ysi Tak Ha3bIBaeMble
Tpo(uyecKue CeTu.
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Puc. 1.7. YopoljeHHasi cxeMa TOTOKAa SHEPruyd Ha TpeX TPo(UueCKUX YPOBHSX B JIMHEMHOU
Tpoduueckoit remnu (rno: Odum, 1986).
I, II, Il — Tpodurueckue ypoBHU. | — oOb11jee noctymnaeHue sHeprun; L, — CBeT, nomioipeMbii
pacTUTeNbHbIM TOKPOBOM; P — BasioBasi mepBrUYHasi MPOAYKLUs; A — o0bias accuMmussagusi; Py —

yKCTas TIepBUYHas MPOAYKLMS; P — BTOpMYHAs MPOAYKIMS KOHCyMeHTOB; NU — HeMcIo/b3yeMas
(HaxarmBaeMasl UM SKCIIOpTUpyeMasi) sHeprusi; R — apixanue. LIudpbl BHU3Y — TIOPSZOK Be/TMUMHBI
TMOTeph SHEpPrMM TPM Kak[OM TMepeHoce, HauuMHas C TOCTYIJIeHHe COJHeYHOTO WU3/yueHue B
xonuuecTse 3000 KKkam. M2 cyT!

CuuTaeTcs, UTO OpraHyW3Msbl, MoJiyyaronpe sHepruto oT CosiHIa yepe3 OfHO U TO Xe KOJMYeCTBO
5TAroB, MPUHAZJIeXXaT K OAHOMY YPOBHIO. IIpy 5TOM mony/isiiius MOKeT 3aHMMarb He TOJIbKO O[iVH, a
HECKO/IbKO YPOBHEM B 3aBUCUMOCTH OT HCIMOJIb3yeMbIX MCTOUHUKOB SHEPIUU. YCJIOBHO MOXKHO
BbI/Ie/IUTh 4 Tpo(uueCKUX YpOBHsS: 1) MPO AyLIEHTHI (3e/leHble pacTeHwUs ); 2) MepBUUHbIE KOHCYMEHTHI
(TpaBosizHBIE); 3) BTOPUYHBbIe KOHCYMeHTHI (IepBHUYHble XUIHWKHW, IOeJalolie TpaBOsAHbIX); 4)
TPeTHUUHble KOHCYMEHThI (BTOPUYHbIe XUIHUKU). [IpUHATO, UTO 4ye/ioBeK yallle BCEro OJHOBPEMEHHO
SIBJISIETCS TIEPBUUHBIM U BTOPUYHBIM KOHCYMEHTOM, TaK KakK B ero JveTy, KakK MPaBU/O, BXOAUT IUILIA
KaK pacTUTEJIbHOrO, TaK U YKMBOTHOI'O MPOUCXOXKJEHHUS. B 3TOM C/lyduae MOTOK SHEPruu paszessieTcs
MeXXJy STUMU TpodrueCKUMU YPOBHSIMU B COOTBETCTBUU C JIO/ISIMU PAaCTUTETbHOW U YKUBOTHOU THULIY.
B npeBocxogHom 0630pe FO. Ogyma (Odum, 1986) mpescTap/ieHa yrpolljeHHasi CxeMa MOTOKa SHepruun
Ha Tpex ypoBHsX (puc. 1.7). Kak MOXHO BH/[IeTb, MOTOK SHEPrUUd 4Yepe3 TPOPUUeCKUN YPOBEHb
COOTBeTCTBYeT 00Oieli accumunsiuu (A) Ha 3TOM ypOBHe, a TMocjiefAHsss paBHa mpoaykuuu (P)
buomaccel Troc Abixanue (R). Ha kaxkgom crefyromemM TpoduuyeCcKOM YpOBHE TIOTOK 3SHEepPruut
yMeHbllaeTcsi. Ha mepBoM Tpoduueckom ypoBHe mnoroujaercs Ao 50 % majaroilero cBeta, a B
SHEPryI0 MHUIM TpaHCPOPMUPYeTCs TO/IBKO 1 % moroleHHOW SHepruu. Ha AByX ciefyronmx ypoBHSIX
BTOPHUYHAsl TMPOAYKTUBHOCTH cocCTaBasger juib 10 % oT npeabigymer. B nemom  cpepssis
3¢ (eKTUBHOCTL MepeHoca 3Hepruu Mexay TpoduuecKrUMHu ypoBHsiMU cocTaeisieT 20 % U meHee.
CyllecTByeT MmpearosioXKeHWe, YTO peryisius MepBUYHOM MPOAYKLIMM 3aBUCUT OT UMCJia 3BEHBEB B
Tpouueckoit Lenu (Smith, 1969).

Yro kKacaeTcs TpopuuecKux liereil, To B OONBIIMHCTBE C/ydaeB B Ka)KZOM CJe/yIOIlleM 3BeHe
MOTOK [JOCTY[THOM 3HepPruyd yMeHbLIaeTCsl Ha O[WH TMOpsiJoK. PaBHOBecue MeX[y CHHTE30M U
JleCTpPyKLMel BellleCTB — HeobOXoAumoe yC/IoBHe TOjfepKaHusl )KU3HU B TJIaHeTapHOM Maciirrabe 1
CyLLle CTBOBaHUS KaXK/I0r0 BU/IA B OTZI€/IbHOCTH.

JKviBble oOpraHu3Mbl, TpeJCTaB/sIONMEe COOOM aKTHBHYIO CUY, [IeWCTBYIOIIYI0 CerofiHs,



COCTaBJISAIOT JUIL CPABHUTENLHO HeOOJbIyI0 uacTb 6uocdepsl. [103TOMY XOTS HOCUTENSIMU YKU3HU
SIBJISIFOTCSL  OT/ie/IbHbIe OpPraHW3Mbl, >KU3Hb, cormacHo B. W. Bepnagckomy (1926, 1965, 1980),
BO3MOJKHA JIMIIIb KaK TIJIaHeTapHOe siBlieHue, Kak (opma cyillecTBoBaHUs Guocdepsl ¢ 0bs3aTenbHbIM
JUIsl Hee KPYrOBOPOTOM BeIl|eCTB M TIOTOKOB HEPryU, TaK Ha3bIBaeMbIM OHMOTHYECKHUM KPYTOBOPOTOM.
OTOT KPYroBOPOT OMpe/iefisieTCss Kak MeTabosiue CKUMU MPOLie CCaMU, TMPOUCXOASIMMU B OT/IeTbHbBIX
OopraHusMax, TaKk WU CBA3SMU Mexay HUMHU. CBA3M MeXX/y pas/MuHbIMU OpraHW3MaMM TakKXe B
3HauMTe/IbHOU Mepe SIBJISIOTCS Tpodrue CKUMU.

broTHhueckuii KpyroBopoT B 1]eJIOM MOXXHO pacCMarpyBaThb Kak TpoduyeCcKWil Tpoiecc, a caMu
OpraHu3Mbl BK/IFOUeHbI B Tpoduueckue 11elid, TouHee TpodruecKue CeTH, Te KaXK/bli BU/l UCTI0/Ib3yeT
orpe/ie/ieHHbIe UCTOUHHUKH THUTAHUS U BMeCTe C TeM CaM CJY)KUT THIIEBbIM 00beKTOM. VICTOUHUKH
MUTaHUsl, KOJMYECTBO, CBOMCTBA W [JOCTYIHOCTb TIWIIM B 3HAYUMTEJbHOW Mepe JIMMUTUDYeT
pacrpejie/ieHde W UWCAEHHOCTh Jit0OOW TIOMY/ISliMM, a TakKe BO MHOIOM OTpeJeNisioT ee
9BOJTIOLMOHHYIO Cynb0y. CriefioBaTe/ibHO, OJHUM W3 YCJIOBUN YCTOMUWMBOCTH OuOChepbl sBAsSeTCsS
OUOTHUECKUM KPYroBOPOT, WJIM LMK/, B KOTOPbIM KaK Ba)KHbI KOMIIOHEHT BXOASAT TpoduuecKue
B3auMogelicTBus. [lociegHue obecrieunBatoT obpa3oBaHue OHOIOTHUECKON MacChl, ee MUTpaljuio 1
Mo (UKaLIUIO, a TaK)Ke MOCTeNeHHYI0 Jerpajaluio 10 HeopraHhue CKHUX 3/IeMeHTOB, KOTOpPble BHOBb
BK/IFOUAIOTCA B HauasbHble 3BeHbsl L[MK/ja. MHOrve HeopraHWuecCkKue BelleCTBa MPeBPALLAIOTCSA B
OopraHuyeckrie W TPaHCHOPMHUPYIOTCS B MeTabOMMUeCKUX 3BEHbAX TPodUueCKUX IjereM, a 3aTeM B
WJiea/ibHbIX CydassX BO3BpAllAlOTCS B MeTabomuyeckue 3BeHbs KOMIIOHEHTOB OHOTHUUECKOTO
KpyroBopota. (3aKOHOMEpPHOCTM KpYroBOpOoTa BellleCTB U SHepruu B Ouocdepe, npobaema
TpodrueCckux CBs3ed UM WX poyd B Ouocdepe, ee 3BOMIOLMS U Psifi APYTHX BOIIPOCOB [leTalbHO
paccMOTpeHBI B psifie 00o01arolMx cBofoK: BepHaackuit, 1926, 1965, 1980; buocdepa, 1972; Byabiko,
1984; Yrones, 1985, 1986a, 1987a; AkceHos, 1986; [JoOpoBosibckuii, 1986; Cokosor, 1986; Allen,
Nelson, 1986; Odum, 1986; JTaro, 1987; Green et al., 1990, u ap.)

Takum o0pa3om, Tpoduueckre CBS3U SIB/ISAIOTCS 00si3aTe/IbHBIM 3JIEMEHTOM JKHU3HU Kak
buocdepHoro siBneHus], a mpobysemMa MPOUCXOXK/AeHUS XKU3HU Ha 3eMjie B KOHEUHOM UTOTe CBOAUTCS K
Boripocy 00 oOpa3oBaHMM TIepBHYHOW Ouocdeppl € ee TepBUYHBIMH  TpoduUeCKUMU
B3aMMOOTHOIIIEHUSMH (CM. 1. 9). ITOT Bompoc ObUT mocTas/ieH eiije B. V. BepHaZickuM, KakK U BOIIPOC
0 TpodrueCKUX CBA3SIX B COBpeMeHHOU brocdepe.

[Tlonumanue 6uochepsl kak Tpodochepsl (YroseB, 1986a), cocrTosieit U3 pas3TUUHbBIX
TPO(OLIEHO30B C UX LIEMHLIMU U Pa3BeTBIEHHBIMM CBSI3SIMH, 00€ CIIeUNBAIOIIMX LIUPKY/ISI[HIO BEIlleCTB U
9HEepPruu, M03BOJIsSIeT pellaTh MpobaemMbl OXpaHbl OKPYKAIOILe Cpe/ibl U TIOA/IeP>KUBATh IKOJIOTHYE CKOe
paBHOBeCHe Ha OCHOBe aHa/M3a TpoduueCKUX COOTHOLLIEHUM U UX COXpaHeHUsl. B HeKOTOpBIX ciydasx
NPy HapyllleHUW TpoPuueckux I1iered BO3MOXXHO WX BOCCTaHOBJIEHHWE 3a CueT BKJIHOUEHUS
HeJI0CTArOLLMX 3BeHbEB.

CnenyetT o0paTuTh BHHMAaHMEe Ha HECKOJbKO aKCHOMaTUueCKHUX TI0/IOKeHui: 1) B OCHOBe
SHEPreTUKH >KM3HM U 00Opa3oBaHUsS OpraHUYECKHX BEIeCTB JIeXKaT MPEeUMYIIeCTBEHHO IPOI[eCChI
dboTOCHHTE3a, KOTOPbIE OCYILECTBJISIFOTCSI 3@ CUET COJIHEUHOM SHepruu; 2) OCHOBHAs 4aCTh SHEPruu
pacxofiyeTcsi B pe3yibTare MeTabo/iM3Ma caMUMU ayTOTPOPHBIMU OpraHu3Mamu; 3) Uil Hebosblas
YacTh aKKyMYIMPOBaHHOTO Marepuasna (rnpruMmepHo 10 %) nepexofut B ciiefyrolijee 3BeHO Tpodrue CKOu
nerd, u T. 4. CremoBaresbHO, Kak Y)Xe OTMeUeHO BbIllle, /Il HeOOJbIAsi YacTb HSHEPTHH,
HaKOIJIeHHOM B OpraHuye CKHX Bellle CTBaX, repeaeTcs Mo Tpoguueckum 1ernsm. O[HaKO UMEHHO 3Ta
HeMeTabo/IM3UPOBaHHAs YacCTh U SIBJISIETCSI CaMOM Ba)KHOM, TaK Kak OHa ormpejiessieT OuosiornueCcKuit
cocTaB 6uocdepsl, ee eJUHCTBO, TOMEOCTa3 U MHOTUe JIpyrve BakHeMiime cBoiicTBa (0630p: Odum,
1986).

B kaccuueckom Tpyze «buocdepa», onydnmkoeanHoM B 1926 1., B. V. BepHackuii mycari, uTo
Ha 3éMHOU MOBEPXHOCTHU HeT XMMUUeCKON CUibl, 60osiee TIOCTOSITHHO AeUCTBYyIOIIeH, a ToToMy U Oosiee



MOTYILIeCTBEHHOW 0 CBOMM KOHEUHbIM [IOC/Ie[CTBUSAM, UeM JKHBbIe OPraHW3Mbl, B3ATble B L|€JIOM.
CnenmyeT OTMETUTh, UTO YKUBbIe OpPraHW3Mbl HEOOXOAUMO pacCMaTpuBaTh He KaK CyMMY aBTOHOMHBIX
cun (B ocobeHHOCTH Tpo(uueCcKrx), a KaK CUCTeMbI, B KOTOPbIX aKTUBHOCTb OPraHW3MOB U TIOTMY/ISILIUIA
BKJ/IFOUEHA B OIpe/ie/IeHHbIe B3aMMO/EeNCTBYIOIIME Y B3aMMO CBS3aHHbIe 3BEHbS.

Korga B. . BepHajckuii co3faBan Teoputo Ouocdepbl, KOHIIEMIUS TpPOohHUeCKUX Ilerneu
Oa3upoBajsiacb Ha VIPOIEHHbIX W  HETOJIHbIX TMpeJCTaB/IeHUsX, He TI03BOJISIIOIMX /IaTh
cucTeMaThueCcKoe onmucaHue MeXaHU3MOB aCCUMUJISILIUY MUK, TeM OoJiee B paMKax eIMHON HayKu —
Tpodosioruu. bnaromapsi [OCTWXKeHUSIM OUOMOTUM TIOC/AeAHUX JieT TIPeCTaB/seTCs] BO3MOXXHOCTh
OXapaKTepu30BaThb BCe MPOLIECChl, TMPOUCXOJAIMEe B TPOPUUECKUX LeMsaX, Ha OCHOBAaHUU Tpex
OCHOBHBIX THWIIOB [MIEBapeHUs, a TaKXe HEeCKOJbKUX TUIIOB TPAHCIIOPTa. JOTHU [OCTUXKEHUs
TO3BOJISIFOT TaK)Ke M0Ka3aThb, UYTO MeCTO BH/la B TPO(PUUEe CKOM 11eTH OMpe/iesisieT ero Cylie CTBOBaHUeE.

B cyipHoctu 6uosiorusi U pu3noorys OpraHnu3MOB TeCHO CBSI3aHbI C BUJOBBIMU 0CODOEHHOCTSIMU
MATaHUS U [A00bIBaHUS MUIIM. JK0JIoTH, U B yacTHoCcTH FO. Opym (Odum, 1986), moguepKuBaioT, uTo
I7IaBHasi TOOyAWTe/NbHAsE TIPpUUMHA AaKTUBHOCTH BCEX JKHMBOTHBIX — TIOMCKU HY)KHOW TIHWIIM B
JNOCTaTOYHOM KoJjimuecTBe. TBep/i0 yCTAaHOB/IEHO, UTO CTPYKTypa U [leATeNbHOCTh COOOIEeCTB B
3HAYUTE/IbHOW Mepe 3aBUCST OT Ha/IMuus TMUIIM, a BU/IOBble U UH/IMBU/IyalbHble 0COO@HHOCTU MHOTHX
TIPOL[e CCOB CBSI3aHbI C MEeCTOM BU/Ia B TpO(UUe CKOM LIeMU U CI1IoCcoO0M A00bIBaHUS TTUIIA.

[TapazioKca/sibHOM Ha TepBbI B3IVISA, Ka)KeTCs Apyrasi CBs3b: Jit0OOM opraHu3M (TOuHee, BU[T)
npucrocabsuBaeTCsi K TOMY, UTOObI CaMOMY C/TY)KUTh UCTOUHUKOM muitM (Yrones, 1980, 1986a). s
3TOr0 OpraHu3M [o/bKeH o0/ajaTh TakKMMU CBOMCTBaMH, Kak orpejiesieHHass (paruyHocThb, T. e.
JOCTYMHOCTb [/l JPYrOro OpraHv3Ma B KaueCTBe MCTOYHMKA IMUIIM, a TakKKe TPO(PUUHOCTh, T. €.
CcrocoOHOCTh ObITH ACCUMUIMPOBAHHBIM JIPYTUM OpraHu3MoM. HekoTopble pbiObl, HaceKOMble U
pacteHus, Oyiyus BroaHe QardyHbIMUA [ijis MHOTUX OpPraHM3MOB, W3-3a COJiep)KaHus B HUX
TOKCHYe CKUX BellleCTB He 00/1aZlaloT TPOPUUHOCTBIO /IS PSiZia IPYTUX >KUBBIX CYILE CTB.

Ha mepBblil B3IVISiAI, Takoe MOJIOKeHUe TPO(OIOruyd MOXKET MOKas3aTbCs U Tee0JIOTUUHbIM, U
MPOTUBOPEYAllMM [IeUCTBUTEJBHOCTA, TaK KaK CYIIeCTBYeT MHOIO [AaHHBIX B I10JIb3y TOIO, YTO
OpraHu3MbI BbIpabaThIBaIOT Criel[haabHble CII0COOBI 3alMThI OT MOTEHI[UATBbHOTO XUIIHUKA.

OTa cTopoHa mMpobnembl feTanbHO OCBellleHa B mipekpacHoM o003ope K. IlImuar-HuenbceHa
(Schmidt-Nielsen, 1982). OpHako aHaaM3 MOKa3bIBAeT, UTO coueTaHWe (arudyHOCTU U TPOPUUHOCTH
obecrieunBaeT Tpol[BeTaHWe BUJa (pa3yMmeeTcs, eC/idi OHO He TIePeXOAUT Orpe/ie/IeHHBbIX TPaHUI]).
OTcrofja BBITEKAIOT HEKOTOpPble HEOXWUJAHHbIE C/e[CTBHS, B YAaCTHOCTHM B3aUMHasl ajanrtanus Tak
Ha3blBaeMbIX TpPO(UUeCKUX MapTHEepOB (Hampumep, CTporas B3avMHas 3aBUCMMOCTb CBOWCTB U
YMC/IEHHOCTH TOMY/IALMK XUIHUKA U ero »XepTBbl). Tak, B COOTBETCTBUU C TUIIOTE30M €CTeCTBeHHOIr0
paBHOBecus (Hairston et al., 1960), BrlefiaHNI0 GMOMACChl TPAaBOSIAHBIMU >KMBOTHBIMU TTPEMSITCTBYIOT
XULIHUKY, OrPaHUYMBAOIIMe UYKWCIeHHOCTb 3TUX TPaBOSIAHBbIX. TOJIBKO B TaKOM CJiyuae BO3MO’KHA
oripefiesieHHasi CTaOW/ILHOCTb TIOMY/SILIUM JKEPTBbI 3a CUeT TOro, UTO XUIIHUKU OyAyT MUTaThCs
TIPEUMYIlle CTBeHHO ee 00/ibHbIMU, JleeKTHBIMU U CTaperonmMmu ugeHamu. CoBepIlleHCTBOBaHUE Ke
YKePTBbI MOKET TIPUBECTH XUIIHKKA K TM0esu OT roJiofia U BC/Ie[ICTBUE 3TOTO K YXY/IIeHUIO TTOMY/SIUN
JKePTBbl M3-3a OTCYTCTBHUSI KOHTPOJIA CO CTOPOHBI XWUIIHWKA. AHalIW3 CBOWCTB 3TOM Mapbl
JEeMOHCTPUDYeT Ba)KHYIO pOJib MCTOYHMKA TIMIM UM Haauuue oOpaTHOM cBsisu. ITo ObUIO
TIPOIEeMOHCTPUPOBAHO B HEBOJILHBIX JKCIIEpUMEHTaX uejioBeKa, KOrja, HarpuMep, B KaKOM-JM0O
pervoHe MOJIHOCTBI) YHHUUTOXKAaA0Ch IOr0JIOBbe XWIIHWKA, a4 B JPYTOM IPOMCXO[U/Ia MCKYCCTBEHHAs
VHTPOAYKLIUS XUIHUKA C [TOMOLLBIO CIieljabHbIX MePOIPUATUM 10 OXPaHe 3THUX )KUBOTHBIX.

B3avMmHoe mpucriocobseHre B MOC/eOBaTeNbHbIX  TapaxX  XWIIHWK-)KEPTBA  MOJKHO
TPOU/UTIOCTPUPOBATh HEKOTOPbIMU  TIpUMepaMH, [OpPaKarolMMH CJI0KHOCTBIO U TOUHOCTBIO
agantaumii. B vactHocTH, T. TopHTOH OXapakTepr3oBana Coco0, KaKUM XUIIHUKKA 0beperaroT B/,
KOTOPBbIM OHU MUTAaIOTCsA. Mopckue 3Be3/bl U 0O(pUypbl UMEIOT Tepro, (hr3M0I0rude CKOro rojofaHusi B



1-2 Mecsila, IpUYpPOUEHHBIM K MOMEHTY OCe[laHWsl JUUMHOK TIaCTUHO)KaOepPHBIX MOJITFOCKOB —
OZTHOT'O U3 OCHOBHBIX IMUILEBBIX 00EKTOB Ha3BaHHbBIX XUIIHUKOB. JIMUMHKY Ou€Hb Maslbl, ¥ TIOMY/ISALINIO
MOJIJTFOCKOB MOPCKHe 3Be3/lbl U 0hHypbl MOITIH Obl UCTPeOHTH Upe3BbIYAMHO OLICTPO, HO 3TOTO He
TIPOUCXOJUT, TaK KaK XUIHUKU «TepsIIOT arrmeTuT». Korja ke 3a Bpems roJioflaHusI XUIIHUKOB Macca
JIMUMHOK yBeJIMUMBaeTCs Ha 2—3 TOpsiJKa, Y 3Be3/] U opuyp HacTymaeT nopa nuTaHus. Tak ¢ MoMOIlpbIO
Tiepro/iue CKOTo ToJI0/JaHUsT XUIIHUKU COXPaHSIFOT UCTOYHUK CBOero NnuTaHus (mo: Yrones, 1980).

[IpyuMepoM B3auMMHBIX afiaNTaliuii MOXKET CAY)KUTb 5BOJIOLMST B3aUMOOTHOIIIEHWM T1apa3uvT-
X035IMH, TIPU KOTOPOW TPOMCXOJST yMeHbllleHHe BPe/IHbIX [I/Is1 X03sMHa MOoC/Ae[CTBUN Mapa3suTrh3Ma Uau
WH(EKIIMOHHOTO  BO3/IeHICTBUSI U Tlepexofi K HeWTpaJbHbIM WM YaCTO CUMOMOHTHBIM
B3aMMOOTHOIIIEHUSIM.

Takum o00pa3oM, HeOoOXOJWMBIM YC/IOBHEM IIPOLIBETaHUs BHZA SIBISIETCS €ro II0/IoXKeHHe B
Tpoduye CKoit 1jeny. ITO ToIoKeHHe 00ecrieurBaeTcs 3G heKTHBHOCThIO B3aMMO/EHCTBUM He TOJTBKO C
Tripe/iiie CTBYIOIIMMH, HO U C TIOC/Ie/IyIOIIMMU U/ieHaMu Liemd. JIpyriMu cjioBaMHu, CYille CTBEHHYIO PO/ib
WrpaeT He TOJbKO MCTOUHUK MUTAHUA U ero 3(pdeKTHBHOe MOIJIoIeHUe, HO U T10e[jJaéMOCThb JJaHHOTO
yjieHa lienu. B cyllHOCTU MeXaHW3Mbl U 3aKOHOMEPHOCTU TpOdHrUueCKUX B3aUMOJeNCTBUIN SIB/SIFOTCS
OZIHOM U3 CaMbIX Ba)KHBIX TTpo6sieM Tpodooruu.

B mnocneaHue [ecsTW/eTUs] HAKOMMWIMCh Cepbe3Hble OCHOBAaHUS [/l yTBEpP)K[eHUs, UTO B
Ouo1[eHO03aX TPe/ICTaBUTENM Pa3/IMUHbBIX TPYITT OPraHU3MOB, B TOM UHCJIe JaJeKUX TAKCOHOB M JjaXKe
Pa3/IMUHBIX I[apPCTB, B3aMMO/IEHCTBYIOT HEe TOJBKO C TIOMOIIBbI0 MaccooOMeHa, HO U C ITOMOIIbIO
XAMHYeCKUX TIOCPeHUKOB. [IpuMephl TaKMX B3aWMOAEWCTBUI TIpe/CTaB/ieHbl B psifie OJie CTAIMX
0630poB (Rice, 1978; CpaBauTenbHas ¢usuonorus..., 1978; Schmidt-Nielsen, 1982; Odum, 1986, u
Ap.)-

PerynsaTopHble B3aMMO/ZIeMCTBYSI OPraHU3MOB, TaK Ha3biBaeMasi ajijiesiornarys (TepMUH Tpe/I/I0KUI
H. Molisch B 1937 1.), Ha BCcex YpPOBHSIX 3BO/IIOLIMOHHOM JieCTHULIbI, BK/IOUasi MUKPOOPIraHW3MBbI,
pacrpoCcTpaHeHbl OUeHb IMPOKO. TakuM 00pa3oM, B TIePBOM MPUOIMKEHUU ajlie/IoNaTusi CBOAUTCS K
CTIOCOOHOCTH OpPraHWU3MOB OIpeZie/IeHHbIX BUOB BbIIENATh (DHM3MOJOTHUECKW aKTHUBHBIE BellleCTBa,
JeHCTBYIOIIMe Ha OpraHM3MbI Apyryux BU10B. Kiaccuue cKum nMpuMepoMm asijiesionaTui MOXKeT C/IY)KUTh
obpa3oBaHve aHTUOMOTHKOB M GuTOHIUAO0B. Celiuac 0OHapy)KeHbl MHOTOUHC/IEHHbIE KaK
TOKCHUeCKHe, TaK U CTUMY/IMPYIOIIMe BellleCTBa, BblpabaTbiBaeMble BCEMU YKUBBIMH CYITeCTBAaMU (CM.
Takke 9.7). CnemoBare/ibHO, COCTaB Jit0O0ro OHOI[eH03a 3aBUCUT He TOJBKO OT TPSIMBIX TPO(hHUe CKUX
B3aMMO/IEUCTBUM, HO U OT B3aUMO/IECTBUI PEryIsiTOPHOTO XapakKTepa.



1.6. AyToTpodHOCTH Ye/i0BeuecTBa

Ha nytu npeBpattieHusi 6uocdepsi B Hoocdepy B. . BepHazackuii (cm. 1980) B KauecTBe OHOTO
13 BaXKHEWIIMX YC/IOBUM BblABUTA] (hOPMHpOBaHUE COLIMAIbHON ayToTpoHOCTU uesioBeka. CremyeT
OTMETUTh, UTO B JIAHHOM CJiyyae peub HJeT UMEHHO O COI[MajbHOW, a He O OHOoJIOTHYeCKOM
ayrorpodHocTtu. IlocrenHsiss TioApa3ymeBaeT TipeBpallleHHWe uejioBeKa B OpraHu3M, 00/aZiarolpii
CBOMCTBaMU pacTeHUM U OaKTepuil CHHTE3UPOBaThb YIVIEBOAbI W3 YIVIEKMCJIOTO Ta3a TpU y4acTUU
COJTHEYHOU SHepPryuu U (PUKCUPOBATh aTMOChepHbIi a30T. Takoe ToMKOBaHHe Oe3yC/T0BHO HETTPABUJ/IBHO
Y TIPOTMBOPEUYUT CMBIC/TY TIPOrpeCcCMBHOU 3BOMIOLUU. (O MporpeCcCUBHOM 3BOMIOLUM CM.: 3aBafiCKUM,
KomuuHckuii, 1977; TumodeeB-PecoBckuii v ap., 1977; OBomolus, 1981; Pa3BuTue 3BOJIIOLIMOHHON
TeOpUH..., 1983; IBomoIMOHHbIe Ujieu..., 1984; TIpobaemsl..., 1985; TarapuHos, 1987, u ap.).

[elicTBUTENBHO, [0 MHEHUI0 MHOTHMX SBOJIIOLIMOHUCTOB, (OPMUPOBaHUE [IBUTATE/IbHOMN
AKTMBHOCTH, @ B KOHEYHOM MTOre Ha ee OCHOBaHUM HEPBHOU [eATeJbHOCTU W MBILUIeHUs, CTajlo
BO3MOXXHbIM /ML B pe3yibTare OuoTpoduu. MMeHHO OuoTpodusi T103BO/MIA OTKa3arbCs OT
OTPOMHOTO KOJMYeCTBa CAOXKHBIX OMOXMMHYECKUX TPOLeCCOB W OT HeOoOXOAUMOCTHU T0CTOSHHOM
CBSI3W UeJIOBeKa C orpe/ie/ieHHbIM JIOKycoM 3emu (rogpobHee cM. 0630p: Yroses, 1985).

TakuM o6pa3oM, Mpy COXpaHEeHUU U COBEpPIIeHCTBOBAaHWY MUTAaHUSI, XapaKTePHOTO [I/isi Ye/l0BeKa,
peub UJIeT 0 TOM, UTOObI Ue/IOBeK He OKa3biBasl pa3pylMTebHOTO BO3/eicTBUs Ha OGuocdepy, koTopoe
C TeueHHWEeM BpeMeHU Bo3pacTaeT U IpuobpeTaeT KaracTpodurueCKuil XxapakTep.

OOpaiijass BHUMaHKe Ha B3aMMOOTHOIIIEHUs YesioBeueCcTBa Kak uactu 6uocdeps ¢ 6uocdepoii B
LesioM, B. V. BepHaackuit nucan: «HenoBeK Hepa3pbIBHO CBSI3aH B OJHO LieJioe C )KU3HBI0 BCEX )KUBBIX
CYILIeCTB, CYILECTBYIOLMX WM KOTAa-M00 CyIlleCTBOBABIMX... Ue/ioBeK CBfi3aH C 3TUM LeibiM ellle
Gnarofapsi MUTaHWI. JTa HOBasi CBSI3b, KaK Obl OHAa HU Obla TecHa U HeoOXoArMa, COBCEM WHOTO
TOpsiZiKa, YeM HelpeCTaHHOe yYepeJOBaHWe TTOKOJIEeHWH JKMBBIX CyLecCTB... IIpaBma, uTo 5Ta CBf3b
COCTaB/IsIeT YaCTh BEJIMKOTO re0XMMUUe CKOTO SIBJIeHUsI B 000pOTe XuMuue CKUX 3JIeMeHTOB B Grocdepe,
BbI3BAHHOTO TIMTAHWEM OPraHW30BaHHBLIX CyiecTB. OfHAKO CBSI3b 3Ta MOXKeT ObITh U3MeHeHa, He
3aTPOHYB CTOMKOCTH XKU3HEHHOr0 npoijecca B rjegom» (Bepnagckui, 1980. C. 231).

B. . BepHajckuii obpailjal Takke BHHMaHMEe Ha TO, UTO COBPEMEHHbI TUM MUTaHUS,
OCHOBaHHBbIM Ha MCIIO/Ib30BaHUU CeJIbCKOXO3IMCTBEHHBIX MPOAYKTOB U TIPOAYKTOB >XMBOTHOBO/CTBA,
CTajl, C OJHOW CTOPOHBI, pa3pylMTeTbHONW CUIOW T/00aJbHOTO 3HaueHusi, C Apyrod — He
yIOB/IeTBOPSieT TIOTpeOHOCTeM uesioBeuecTBa B muile. Beixox B. WM. BepHasckuii BUAWUT B CO3[aHUU
colManbHOW ayTOTpOHOCTH, T. €. B Iiepexofie K TMUTAaHUI0 CUHTETUYECKHMMM MPOAyKTaMH,
o0n1a/iatoMy BceMy HeoOXoUMBIMU [Ij1sl KU3He/ /lesiTe/TbHOCTU CBONWCTBaMHU.

OTHW WUed 3ameuvaresibHbl B psifle OTHOLleHWM. B uactHocth, B. W. BepHajckuii BO MHOromM
Tpe/iBOCXUTHU/I Teé MbIC/IM, KOTOpPbIe PAa3BUBAOTCS U B Hallle BpeMs, HaripuMep B pekoMeHzAanusax OOH u
ee KOMUTeTOB. DTU OpraHu3aluy M0J1araroT, UYTO CHabyKeHre HaceleHUs M/IaHeThI TUIIeH, MOI0)KeHHOoe
B OCHOBY OJJHOM W3 IVIaBHBIX [POTPaMM, SIBJISIeTCSI OZHOU M3 YeTbIpeX CaMbIX BaXKHBIX 3a/jau, CTOSILLAX
nepes Hamu. B. V. BepHajckul rpaB, TOBOpPS. O TOM, UYTO TpPaJULIMOHHbIE METObl XO3KWCTBOBAHUS
pajii yIOBIETBOPEHUS MUILIEBbIX TOTPeOHOCTel HaceseHUs TIPUBOAAT K TsDKeIeUIMM KO0J/I0OTHYe CKUM
MOCJ/IeICTBUSIM. 3HAUeHUE 3TUX U/led He TOJIbKO COXpaHseTCs B Hallle BpeMsi, HO U Bo3pacTaeT. Bmecre
c temM B. . BepHaackuii pasBuBai 3amMeuarejibHyr0 MbIcab [1.-3.-M. bBeptsio, uro npsmoe
(mapeHTepasibHOe) MUTaHUe, T. €. BBeJleHWe T0JIe3HbIX MMUIIEBbIX BelleCTB HeMoCPeJCTBeHHO B KPOBb,
npeobpa3yeT uesoBeKa B HOBOe CyIlecTBO. OH OmepupoBasl, Kak U ero rpe/iiie CTBeHHUKU, [JOBOJbHO
MPOCTHIMM TIPEZICTABIEHUSIMA O THMTaHWW, KOTOpble ObUIM B TO Bpemsi. Ilo Bceill BepOSITHOCTH,
npobsieMa TlapeHTepasbHOTO MHUTaHUsI ropa3/l0 CA0XKHee, W BOMPOC O TOM, KakuM obpa3om OyreT



TIPOMCXO/IUTh COBEPIIIEHCTBOBaHUE UesioBeKa, 10/KeH 00CyX/IaThCsl HA OCHOBE HOBBIX JJAHHBIX HAyKH, B
0Cc006EeHHOCTH HOBBIX JJaHHBIX Tpodosoruut (CM. 1. 3 U 5).

B cBoeM [J0TMOMHEeHUU K OCHOBHOMY TPYAy IO ayToTpoHOCTU uesoBeuectBa B. V. BepHajckuii
OTMETU/ HEKOTOpble CJIO)KHOCTH, BO3HUKAIOIMe B CBSI3W C TIMUTAaHWEM Jitofied U YKUBOTHBIX
CUHTETUYEeCKOW Tmuileli. AHa/lM3 3TUX BOMPOCOB U 3KCMepUMeHTa/lbHas TIpOBepPKa BUSIHUS
CUHTETUYeCKOM 371eMeHTHOW /MeThbl Ha OPraHU3M MOCIYKWUIU OAHOW U3 TPUUYUH PEeBU3UU TeOpUH
cbalaHCMPOBAaHHOTO MUTaHUs U (POPMUPOBaHUS TEOPUH a/IeKBaTHOTO MUTaHUS (CM. 1. 3). ITa Teopust
He OTpHLIAeT BO3MOXKHOCTHM MepexoJa OT COBPEMEHHOr0, TaK Ha3bIBAEMOI'O CeJIbCKOXO3sIlCTBEHHOTO,
TIUTaHWs UYesioBeueCTBa K COI[MaabHON ayTOTPOGHOCTH, T. €. K MPOMbIIVIEHHOMY NUTaHuto. OHa JIUIIb
yKa3bIBaeT Ha HeOOXOAUMOCTh TOTO, UTOOBI TeXHOJIOTHSI IPUTOTOB/IEHUS] TIUIIM U CBOMCTBA MOC/Ie[Hel
ObUTM aJleKBaTHbl €CTeCTBEHHBIM TEXHOJIOTUSIM aCCUMUJISILIMM TIUIIEBBIX BeIeCTB OpraHU3MaMu
pas3/IMUHbIX TUIIOB, B TOM UHMCJIe Yesl0BeKOM (CM.: Yroses, 1987a).

HakoHel], B paMKax COBpPeMeHHbBIX Mpe/ICTaBlIeHU 0 TpoduueCKUX CBI3SIX C/ieflyeT UMeTb B BUY
He TOJIbKO TIpoOsieMy BXofia, T. €. CHaO)KeHWsI Ue/ioBeueCTBa THINEM, HO U TpoO/ieMy BbIXOfa, T. €.
pa3pyllieHusT TUILIEBBIX OTXOAOB W TMPOAYKTOB MeTabonusMa. PellieHue 3TuxX Tipo6sieM TMO3BOUT
TIpe/IOXpPaHUTb TIPUPOAHYIO Cpe/ly OT TIOBPEX/AOIMX BIAUSHUM, CBSI3aHHBIX C MUTAaHUEM uejioBeKa U
YKUBOTHBIX. JTa MpobieMa OrpoOMHOM BayKHOCTH TIproOpeTaeT Bce Oosibliiee 3HaUEHUE.



1.7. KnaccuuecKasi ¥ eCTeCTBeHHasi K/1aCCU(PpUKaALMY OPraHU3MOB Ha
OCHOBe TPO()UYeCKHUX MPOLeCCOB

PaHee 10 THUITy TTUTaHUSI BCe OPraHWU3MbI B 3aBUCHMOCTH OT MCTOYHHKA TTOTPeb/isieMoro yriepoza
ToJpa3/ie/isyiIiCb Ha [iBe OCHOBHBIE TPYIIIbL: ayTOTPO(oOB, K KOTOPbIM OTHOCHIM OOJIBIIMHCTBO
pacTeHUM M HEKOTOpble OaKTepuu, U TeTepoTpoOB — BCEX JKMBOTHBLIX. [IpUHMMANOCh, UTO
OpraHu3Mbl TepBOM U3 3TUX [IByX I'PYMI UCIO/Ib3YIOT Wb HeOpraHUuuecKue BellleCTBa, a BTOPOH —
opraHuueckue BeIlleCTBa Hapsily C HeOopraHudyeCKMMH. BbICKa3aHO TMpe/ro/ioKeHde pa3/e/uThb
rerepoTpooB Ha 6GHOGaroB-opraHM3MOB, MOTPEOJISIONMX APYrHe >KUBble OpPraHW3Mbl, U carpodaros-
OpraHu3MOB, UCIO/b3YIOIIMX MePTBbIe OpraHnueckue octarku (Wiegert, Owen, 1971).

OpHako fejieHHMe OPraHU3MOB Ha ayTOTPO(OB M TeTepoTpodOB He MPeACTaB/seTCS BIIOJIHE
yaauHbiM. CTpOro roBopsi, MoJiHasi ayTOTPo(gusl CyIlleCTBOBaTh He MOXKET, TaK Kak BCe KHBble CYIlleCTBa
HY)K/JIAlOTCA B TIOCTYIVIEHUM MHIM W3BHe, T. €. B 3K30Tpoduu. IIpy 3TOM HCIOJIB3YIOTCS Kak
opraHuueckue Marepuasbl, TaK U HeOpraHWYeCcKue, a 3HAUUT KaXK[bli OpraHuM3M B KaKOW-TO Mepe
SIBJISIETCS TeTepOTPO(OM U He MOKeT OBITh TTOTHBIM ayTOTPOGOM B IIPSIMOM CMbIC/Ie 9TOTO TEPMMHa.

B cBs3M ¢ mpUHLUUMNUAIBHBIMU JlepeKTaMu Cyille CTBYIOIIMX KjlacCUbUKalui HaMu TpefjioKeHa
HOBasi eCTeCTBeHHas1 KjaccHbHUKal[ds OpPraHU3MOB, KOTOpas OXBaThiBaeT BCe pa3HOOOpa3ue THIIOB
nutaHus (Yrosner, 1980, 1985). Ha ogHOM Tontoce 3ToM K/aacCU(MUKAILIMOHHOW IIKaabl HAXOAATCS
no/iHble abuoTpodbl, Ha JApPyroM — TOfHBIe OHUOTpPO(dBl, a BCS IKala MeXAY 3TUMHU KpalHUMU
IPYIIIaMH 3aHsITa OpraHWu3MaMM C Bo3pacTaroiner foseii 6uorpodun. ITox abroTpodamu MOHUMAarOTCS
OpraHW3Mbl, THMTAIOIMeCs TO/JbKO HeOpraHWueCKHMMHM KOMIIOHeHTaMu, Tioj Ouorpodamu —
OpraHu3MBbl, TIOTpeb/Isiiole B KauecTBe TIMI OpraHMdecKWe W HeopraHWuyecKue BellleCTBa,
copepaiecsi B Ouomornueckux obObekTax. Crapoe TIOHATHE «TeTepoTpod» MOXKeT ObITh
WCII0/Ib30BaHO Jyisi 0000II[eHHOT0 OMMCaHWs YaCTHMYHBIX U TIO/HBIX 6MOTpodoB. TepMuH «ayroTpod»
Ka)KeTCsl HeorpaB/JaHHbIM U ZI0/DKeH ObITh 3aMeHeH TeEPMHUHOM «abuoTpod» (CM. Takxe I71. 9).

[Tepexoapl OT abuoTpoduu K OMOTpOdHU CIOXKHBI U TIOCTeNeHHbL. B CYIIHOCTH TOTHOCTHIO
abMOTPOHBIX OpPraHW3MOB, T. €. TeX, KOTOpble CHHTE3UPYIOT BCe HeoOXo[uMble OpraHuyeCcKHe
KOMIIOHEHTbI M3  HeOpraHuuyeckux, celuac ¢akThueCcKu He  cyllecTByeT. Hampuwmep,
boTOCHHTE3UPYIOlIe OPraHU3Mbl Heflb3s CUMTAaTh MOJHBIMUA abnoTpodaMu, Tak Kak OHM OOBIUHO He
CTrI0COOHBI K (hMKCALUM a30Ta HeopraHuye CKOTo TIPOUCXOXKAeHMS (a30T MUHEPA/IbHBIX COJIel, KOTOPbI
WCIIONb3yeTCsl pacTeHUWsIMH, Ha CaMOM Jiejie TOXKe o0pa3yeTcs TIpH Pa3/io)KeHWM OpraHu3MOB).
CnepmoBare/ibHO, pacTeHUs] abMOTPOGHBI M0 OOMBIIMHCTBY, HO He 10 BceM XapakTepucTukam. C Ipyroi
CTOpPOHBI, a30TdUKCHpYIolMe OakTepun abUOTpPodHBI MO a30Ty, HO i TIOyUeHUS SHEepPruu
WCITONB3YIOT OMOJIOTHUeCKWe WCTOYHUKM THIM. TakuM 00pa3oM, XOTsI TOMHOCTBI0 abWOTPOQHBIX
OPraHW3MOB TIOUTH He CYIeCTBYeT, eCThb abuoTpodHble cHUCTeMBI, oOpa3yeMble KOMILIEKCOM
«pacTeHue-a30ThUKCUPYIole OakTepur». B OOJBIIMHCTBe C/lyuaeB TpeArouTUTeIbHEe TOBOPUTh He
06 abroTpodHBIX opraHu3Max, a 00 aOMoTpOohHBIX COOOITeCTBAX, UM KOMILIEKCaX. DTH KOMILJIEKChI
BK/IIOUAIOT B cebs OopraHu3Mbl, CMHTe3UPYIOIe 0e3a30THCThle OpraHuuecKue BellecTBa (YI/IeBOJbI,
JIUTIAJIBI U [IP.), HO HY)K/IAIOIIMeCsl B OpraHuye CKOM a30Te, KOTOPbIH OHU TOY4aloT OT OaKTepHaTbHBIX
coobmiectB, U abuoTpodbl, (GUKCUPYIOIME a30T, HO MCIIO/Mb3YIOIMe OpraHuYecKue HCTOUHUKH
yrinepoza. buotpodusi y HeKOTOPhIX KUBOTHBIX CTAHOBUTCS TIOUTU TMOJIHOW, HallpuMep Yy XHUIIHUKOB,
OfIHAKO OHHW WCIIO/MB3YIOT BOJAYy W COJM HeOMOJ/IOTMUeCKOro TpOoucXoxaeHus. IlonHast GuoTpodus
XapakTepHa [Jid HeKOTOPbIX MOHO(AroB (OpraHU3MOB, MUTAIOIMXCS €AUHCTBEHHbIM BUOM TUIIM),
rapa3suToB, SMOPHUOHOB, CUMOMOHTOB U HEKOTOPBIX JPYTHX.

buoTpodus B IIMPOKOM CMbIC/Te CYIIeCTBYeT B HeCKOJIbKMX BapHaHTax, MMEIOIMX pa3IuyHoe



Ouosiornueckoe 3HaueHue, HO OnM3KMe, a WHOTZA U UAEHTUUHble MeXaHW3Mbl [lepBblii BapuaHT —
ecTeCTBeHHasi 5K30Tpodus, T. €. MUTAHUE >KUBbIMA OpraHM3MaMMU WM HUX 4YacTsIMHA, BTOPOM —
canpo@uTU3M, T. €. MUTaHUe TIPOAYKTAMU KHU3HeAesTeJIlbHOCTHA APYIrUX OpPraHW3MOB, OTMHpPALMMU
opraHu3mMamu, ux yactsmu. K 6uotpocduu oTHOCUTCS U SHAOTPO(DUS — TIUTaHKe 3a CUeT BHYTPEHHUX
Jierio U COOCTBEHHBIX CTPYKTYpP TeJjla WM KJ/IeTKH, HallpuMep TeMHOBOe MUTaHWe pPacTeHWi, a TakKe
aCCUMUJISILIUS COOCTBEHHOT'O OpraHUue CKOro Bellle CTBa T'O/I0[atoIMMU YKUBOTHBIMU U Ue/I0BEKOM.

HoBass ecTecTBeHHasi K/jacCU(UKalMs OpPraHM3MOB Ha OCHOBe TpO(UUeCKUX MPOL[eCCOB
TI03BOJISIET TIPEQJ0JIeTh ellle HEKOTOPbIe TPYJHOCTU, XOTS BbIBO/bI MOAUAC KaXKyTCsl MapaloKCalbHbIMHU.
[eliCTBUTENBHO, C 3TOM TOUKU 3peHUs [JIs pACTeHUM YIVIEKUC/IbIN ra3 CAYKUT 9K30-HyTpreHTOM. s
a30TUKCUPYIOLMX OaKTepUil TaKMUMU HYTPHUEHTaMHU SIBSIIOTCS a30T U BoAopof (Bopa). HetpymHo
BU/IETh, UTO B 3TOM CJiyyae 0OHapy)KUBatoTCs QyH/jaMeHTaIbHbIe Pa3inuus Tpodrue CKUX MPOL[eCCOB Yy
pacTeHWW W >KUBOTHBIX. Tak, y pacTeHud CylIeCTByeT [OMOJHUTE/bHbI TpOo(hUueCcKul sipyc —
rpeobpa3oBaHre MePBUYHBIX MUILIEBBIX BellleCTB, CBSI3aHHOe C YCBOEHMEM HeopraHWueCKUX BelleCTB U
BHeIIIHel SHePryy, BO BTOPUUHbIE MTUTaTe/bHbIe BellleCTBa. B oT/iMune OT pacTeHui )KUBOTHbIE CMOIJIA
MpOrpe CcCUpPOBaTh, YTPAaTUB MHOTOUMC/IEHHbIE PeaKLMK, CBSI3aHHbIE C TUM T€PBbIM SIDYCOM, TIPUYEM Y
JKUBOTHBIX B OOJBILIMHCTBE C/IyuaeB 95K30- M SHJIOHYTPUEHTHI TIOUTU COBMaZarT. HakoHerl,
ype3BblUaliHO Ba)KHO, UTO B OOMBIIMHCTBEe CyuyaeB OOMeH 3Hepruu B OHO/IOTHUYECKUX OOBEeKTax,
VCTIONb3YIOIIMX KUCIOPO[, SIBASIETCS 3aMKHYTHIM LIMKJIOM, CXOAHBIM C TMpeJ/I0)KeHHbIM HeJaBHO
TeXHUKaMU SKOJIOTUUECKU UMCThIM KUCIOPOAHOBOAOPOAHBIM TEXHOJOTMYeCKUM LMKJIOM. OTinuuve
3aKJ/TF0YaeTCsi B TOM, UTO B OOJIBIIIMHCTBE C/TydaeB B OMOIOrMUeCKUX CUCTeMaX pa3s/iejieHre BoiopoJa 1
KUC/IOPOZa He JOBOJUTCS [0 KOHLIA B TOM CMBIC/Ie, UTO Bbl€/IeHUS] YUCTOT0 BOAOPOJA MOYTH HUKOT/IA
He npoucxoguT. [1o-BuMMOMY, Bbl/le/ieHre YMCTOr0 BoAopoja ObL1o Obl SHepreTUueCKy HEBBITOJHO, a
KpOMe TOro, umeso Obl, IO BCell BepOSITHOCTH, MobanbHOe OTpHllaTeNibHOe TIOC/e/ICTBUe —
repeMellleHWe BOZAOpOZJa B BepxHUe c/oM arMocdepbl. B TO ke BpeMsi BK/IIOUEHME BOAOPOAA B
COoeIMHEeHUsI C YIJIepOJOM JaeT BO3MOXKHOCTb [ijIsi TIOCTPOEHUsI SKOHOMUUHBIX 3aMacoB «TOTIABA».
Ba)kHO, UTO 3Heprusi COCTaB/sieT OAWH W3 I[VIaBHbIX KOMIIOHEHTOB MUILM, TOT/AAa KaK OKWUC/IWTENU He
SIBJISIFOTCSI TAKOBBIMU.



1.8. ITpoucxoxgeHue U 3BOTIOLMA H/0- U IK30TPpouu
TpodyKa u NpoucxoxgeHue Xu3Hu

B cBeTe COBpeMeHHbIX 3HAHUH SICHO, UTO MeXaHU3Mbl SHAOTPOPUU U 5K30TPO(DUUN POACTBEHHBI, a
He MPOTHBOIOJIOXKHBI, KakK MpeJCTaB/IsuIOCh paHee, KOrJa 5K30TpPO(UI0 pacCMaTpuBaiu B KayeCTBe
retepoTpoun, a 3HAO0TpPodHI0O — B KauecTBe ayroTpoduu. CTaHOBUTCS MOHSTHBIM, HalpUMep,
CTPYKTYpHOe U (DYHKI[MOHA/JbHOE CXOACTBO MHUKDOBODCUMHOK KUIIIEUHUKA, 00eCreunBarolero
BHEIIHIOI OMOTpOPUI0, U MUKPOBOPCUHOK ILIAl[@HThI, peaju3yolleid MuUTaHWe 3apojpbllia 3a CueT
Marepu.

OpHako BepHEMCSI K MCTOKaM >kv3HU. Haubosiee BeposSITHO, UTO TEPBUUHBIE HOCUTENN KU3HU
ObUTM TIDUMUTHMBHBIMM U He WMeNU CJIOKHOTO arirapara, HeoOxomuMmoro ajsi (ukcaiuyd asora u
doTtocuHTe3a (cM. Takke 1. 9). OHM MOMydaqd OCHOBHbIE OpraHWuYecKWe Marepuanbl B BHU[E
MOHOMEpPOB U3 HeOWOJOrMueCcKUX HCTOYHUKOB (BO3MOXKHO, M3 OMBIBAIOLIETO0 WX DPAcTBOPA).
CnenmoBarenibHO, CKOpee BCero, oHu Obuth abuorpodamu, MoTpebsSoNMMUA OpraHuye CKUe BellleCTBa.
[To-BUAMMOMY, Y)Ke Ha paHHUX CTaJusX HJBOMOLMU 00pa3oBasMch ¢GepMeHTHbIe CUCTEMBI,
obecrieuynBarollie 4YaCTUYHOE TU/POIUTHUUYECKOe pacilerieHhe BHYTPEHHUX CTPYKTYP TaKHUX
HOCUTeJIe KU3HU [i/Isl UCTI0/Ib30BaHUSI UX B KaueCTBe MCTOUHMKA SHEPIUM U ISl TI0CTPOEHUsI HOBBIX
CTpyKTYp. Takue ruziposasbl ObLIM, BePOATHO, HarboJsiee [peBHUMU. MOKHO TPEeATNOI0KUThb, UTO OHU
repBoHauaabHO 0bOecreurBasy repecTpoiKy CTPYKTYP U 3HA0TPOGUIO, a 3aTeM MOI/I UCTI0/Ib30BaThCs
JJ1sl yTUIM3aLUuu COCeHUX, HO OTMHUPAIOLLMX OPraHru3MOB U UX CTPYKTYp. CreloBaTe/ibHO, TUAPOIa3bl
CJTY)KWUM OCHOBOM /17151 popMUPOBaHUs SHA0Tpo(UH, a Ha Gosiee MO3JHUX ITarlaX — 3K30TPODUHU.

Tak, Ha 6a3e mepBUuYHOU 3HA0TpOGUU (HOPMUPOBA/IACh IK30TPOPUS BCEX U3BECTHBIX >KUBBIX
OpPraHu3MOB. JTa [APEBHOCTb MPOMUCXOXKAEHUSI W TEePBUUHOCTb 3SHAOTPOMUU TO3BOJISIIOT TOHSTH
CXO[ICTBO 3H/I0- U 5K30TpO(rue CKUX MPOLIeCCOB U OCYILIE CTB/ISIOLMX UX CUCTEM Y CTOJIb Ja/IeKUX JIPYyT
OT /Ipyra OpraHM3MOB, Kak OakTepuu, BhICIIME pacTeHUsl U KUBOTHbIe. KpoMe TOro, CTAaHOBUTCS SICHO,
YTO BCe OCHOBHbBIE THUIIbI TTHIIEBapeHUs] CHOPMUPOBAIMCh Ha 3TOW 0OIIeli OCHOBe U CXOHbI Y BCEX
opraHusmoB. [lelicTBUTeNbHO, BHEK/IETOUHOE, MeMOpaHHOe U BHYTPUK/IETOUHOe MUIlleBapeHue y BCexX
JKUBBIX OpraHu3MoB 00sazaeT MHOrUMH 00mmMMU uepTamMu. CucTembl ke (OTO- U XeMOCHHTe3a,
HeoOxofuMbIe 7151 abuotpodun, — 3To Hosiee TIO3AHUE U BeCbMa CIel[haJu3upPOBaHHbIE /IO CTHKEHUS
5BOJTFOL[UU.

[IpyHLMNIAA/IBHOE CXOACTBO MEXaHU3MOB aCCUMWISILMM TUILEBBIX BeIIECTB C TMOMOLBIO
NeTIoJTMMEePU3YIOLMX cucTeM (T. €. MeXaHW3MOB THIll[eBapeHus1) y OOJbIIMHCTBA OpPraHU3MOB HMMeeT
OrPOMHOe aJIalITUBHOE 3HaueHue. biarofiapsi 3ToMy CXO/ICTBY OPraHW3Mbl MOT'YT TIPUCITOCAbIMBAThCS K
M3MEHEeHUI0 MecTa B Tpoduueckol Lienu (3a HCK/IKUeHWeM [epBOro OpraHM3Ma, y KOTOPOro
OpraHuyeckue BellleCTBa CMHTE3UDPYIOTCS U3 HeopraHuueckux). [pyrumu cjioBaMu, NPUHLMIIAAIBHO
BO3MOYKHO TIpeBpallieHre PaCTUTEeNbHOSIAHBIX OPraHM3MOB B XUIIIHUKOB TOTO WU/ MHOTO TMOPSiiKa Uv B
rapa3suTOoB; BO3MOXKEH Tepexo/ OT XUIIHMYECTBA K CallpO(UTHOMY MTUTAHUIO, U T. [.

Ha ocHOBe 00OIMX MexaHW3MOB BO3HUK/IM Takue CIellajru3upoOBaHHbIe CIIOCOObI MUTaHUS, Kak
9MOpHOHa/NbHOE U MojouHoe. TakuMm o00pa3oM, CXOACTBO, a WHOTAA HWJeHTUYHOCTh MeXaHU3MOB
ACCUMWISILIUM TUIIM y pa3/IMUHbIX OPraHW3MOB — He CAy4allHOCTb, @ OTPa)KeHWe 3BOIIOLMOHHOMN
OOIIHOCTU UX MPOUCXOXKEHUS.

OpvH U3 0CTPO AMCKYTHPYeMbIX BOIPOCOB, BO3HUKAIOLIMX MPU aHa/IU3€e TIPOUCXOXKAEHUS XKU3HU
Ha 3emJie, — 3TO BOIPOC O MUIIEBbIX UCTOYHUKAX [Ijis IePBUYHbBIX, Haubo/iee MPUMUTUBHBIX YKUBBIX
CUCTeM, He CIOCOOHBIX K CJIOKHBIM CHHTe3aM. [IpeamosiaraeTcs, yTo Takue CUCTEeMbl MCITI0J/Ib30Bau
TIePBUUHBIM OyIbOH, CofiepsKaluii Bce HeoOxoluMble MOHOMeDHI (CM. Takke 1. 9). Mbl obcyxzaanu



BOIPOC O TIOsiB/IeHWU Haubosiee peBHUX (HOpM reTepoTpodry U BbiCKa3aiu MpeAroioyKeHre, YTo OHU
BO3HUKJ/IM Ha OCHOBe MepBUYHON abuoTpoduu, CBSI3aHHOM C UCTO0/Ib30BaHWeM COOCTBEHHBIX CTPYKTYD
Tesia TIPOTOOMOHTOB TMOJ BO3ZIEUCTBUEM COOCTBEHHBIX TH/IPO/Ia3 TIPU HeXBaTKe THIIEBbIX PeCypCoB —
1poToroJioge. @epMeHTbl, OCYLLe CTBI/IAOLIMEe TUAPO/IU3 TAKUX CTPYKTYP, MOIVIM 3aTeM UCII0/1b30BaThCs
[JIs pacilleryieHust CTPYKTYpP COCeAHUX TTPOTOOMOHTOB, 0COOEHHO MOrubaBIMX B CUMY TeX WU UHBIX
npuuvH. BO3MOXXHO, B TakuMX C/IydasxX TWU/POJIM3 TPOMCXOAWI KakK IMof BAUsiIHUEM (epMEeHTOB,
BBI/IEJISIFOIIMXCS  TIOIVIOLLAIOIIMM OpraHu3MOM (IIPOTOCEeKpeLiusi), TaK W B pe3y/ibTare ayToju3a
noru6bimx npoTo6MoHTOB. Kak 0TMeueHO BhbIlle, B X0/le Ja/ibHelllel BOIOIMN ayToIn3, B UaCTHOCTHU
WH/YLIUPDOBaHHbBIN, TIO/yunsi OO/bIlIoe PAaclpoCTpaHeHUe B >KUBOTHOM MHDe B KaueCTBe MexaHH3Ma
HauasbHBIX CTa/IuM TW/POJM3a TMUll. B 3Tol cBs3u BakHbl coobpakenusi H. TopoBuija (Horowitz,
1945) 0 MpoOUCXOXKJEHWH CHHTe3a OpraHudeCKUX MOJIeKYI U MosiBjieHuu ayrorpoduu. B 1945 1. oH
BbICKA3a/l MpeArooKeHWe OTHOCUTe/JbHO TOr0, YTO [0 Mepe HCYepIiaHus BHELIHUX I[UIIeBbIX
pPeCcypcoB BbDKUBA/IM JIMIIb Te (OpPMbI TMPOTOOMOHTOB, KOTOpble OBbLIM CIIOCOOHBI K CHUHTE3y
He/I0 CTAkOIMX MUILEBIX BellleCTB (CM. 1. 9).

CnepnoBaresibHO, TI0 BCeli BepOSITHOCTH, YK€ Ha PaHHUX CTaJUsIX Pa3BUTUS )KU3HU TpoduueCcKue
CBSI3W CTaAu urpatb OoJibIyi0 posb. [Ipy 3TOM TMpoiiecC 3BOJIIOLMM B 3HAUMTETBHOW CTerneHU
ornpezessics JOCTYITHOCTBIO U Kaue CTBOM MCTOYHUKOB ITUTAHUS U SHEPIUM.



1.9. 3amKHyTBIe TpO(PHUUECKHE CUCTEeMBbI

PemleHre MHOTMX 3aflad Ha 3emsie W 3a ee TipefielaMu TpeOyeT CO3/aHUSI WMCKYCCTBEHHBIX,
TIOJIHOCTBIO WX TOUTH TOTHOCTBIO 3aMKHYTBIX TPOHUe CKUX CUCTeM UM Aake HeOosbImx 6uocdep.
B Takux crucTemMax C yyacTMeM OpraHM30BaHHBIX B TPO(UUeCKHe 11eMd OPraHM3MOB Pa3/IMUHbIX BUZOB
U JIOJDKeH MPOMCXOJUTh KPYrOBOPOT BelleCTB, KaK MpPaBW/IO, [Jis TOAAepXKaHUsl XKU3HU OO/bIMX U
MaJbIX COOOIIeCTB Jtofiel UK >KUBOTHBIX. @OpPMUPOBaHKEe MCKYCCTBEHHBIX 3aMKHYThIX TPO(dUue CKUX
CUCTEM U MCKYCCTBEHHbIX MHUKpOOMOChEep uMeeT HernocpeJCTBeHHOe TMPUK/IaJHOe 3HaueHWe TIpu
OCBOEHUH KOCMUYeCKOro MPOCTPaHCTBa, MUPOBOIO OKeaHa U Tp.

[Tpobnema co3maHusi 3aMKHYTBIX TpPO(UUECKHUX CHUCTeM, B OCOOEHHOCTH HeOOXOAUMBIX TIpU
JUTUTENIbHBIX KOCMUUe CKUX M0JIeTax, JaBHO BOJIHYET UcCC/efoBaresieid U MbicauTeneit. [1o aTomy noBoay
ObUTM pa3BUTHl MHOTUe (yH/jaMeHTanbHble HUjler. B OTHOIIIEHWH TaKWX KOHCTPYHUPYEMBIX UeI0BEKOM
cucTeM ObUTU BBIZIBUHYTHI BaXKHbIE, XOTs B psifie CTyuaeB U HepeasbHble TpeboBaHUs. Peub UzieT 0 TOM,
yTo Tpo(Uueckre CUCTeMbl AO/DKHbI ObITh B BBICOKOW CTereHW TPOAYKTUBHBIMU, Ha/leXKHBIMHU,
JO/DKHBI 00/1a/1aTh BLICOKUMH CKOPOCTSIMUA U TIO/THOTOM /le3aKTHBALIUM TOKCUUeCKHUX KOMITOHEHTOB.
flcHO, uTO peanu3oBaTh TaKyl) CUCTEMY WCK/IHOUWUTENBbHO TPYAHO. [1elCTBUTENBbHO, BbICKA3bIBA/IWCh
COMHEHMsT 0 BO3MOXXHOCTH KOHCTPYMPOBaHUsI Oe30macHON M HaJiexXHOW 3KocucTeMbl (0630p: Odum,
1986). Tem He MeHee cJjieflyeT TIOMbITaTbCS XOTs Obl OMpeAeNuTh MaKCUMalabHYH0 €eMKOCTb
Tporueckoil cucTeMbl, 00pa3HO TOBOPS, BBIICHUTb, KAKKWM [IO/DKeH ObITb MaJieHbKHIl OCTpOB,
TIPUTOAHBIN /17151 )KU3HU PobuH30Ha Kpy3o, eciu oH OyleT HaKphIT MPO3payHbiM, HO HETIPOHUIIAeMbIM
KOJITIAKOM.

B KauecTBe mMprMepa MOXKHO TPHUBECTH HeJaBHO pa3pabOTaHHYI Mofenb WCKYCCTBEHHOMU
6uocdepsl (6uocdepa II), KoTopass siBAseTcss CTaOMIBHOW 3aMKHYTON CHCTEeMOM W HeoOxomuMa st
YKU3HU B PA3/IMUHBIX 06/1aCTSIX KOCMMUUECKOT0 TIPOCTPAaHCTBa, B TOM uuciie Ha JIyHe u Mapce (0630p:
Allen, Nelson, 1986). OHa Jo/’)KHa MO/le/TMPOBaTh YCOBUS XKHU3HU Ha 3emJie, /Jis uero cjejlyeT XOpollo
3HaTh TIPUPOJHBIE TEXHOJIOTWU Haillel maHeTbl. Kpome Toro, Takas Guocdepa [o/mKHa Cofiep)KaTh
WH)KeHepHble, OUWOOrUUecKre, 3HepreTuueckre, HWH(OPMAI[MOHHBIE OTKPBITbIE CUCTEMbI, >KUBbIE
CUCTeMbI, HaKariMBarole cBOOOAHYIO Hepruto, u T. 1. Kak u 6uocdepa, uckyccreeHHasi buocdepa
JO/DKHA BKJIIOYaTh B cebsi MOAMHHYIO BOAY, BO3/yX, CKaJibl, 3€MJ/I0, PaCTUTeNbHOCTh U T. . OHa
JIO/DKHA MOZIe/TUPOBaTh HKYHI/IU, MyCTHIHYU, CaBaHHY, OKeaH, 00/10Ta, THTEHCUBHOe 3eMJiefiesiie U T. .,
HaroMUHarole poavHy yesioBeka (puc. 1.8). Ilpyu 3ToM onTHMasibHOe OTHOLIEHHWE WMCKYCCTBEHHOTO
OKeaHa U MOBepPXHOCTU CYyLIU AO0/DKHO cocTasiaTh He 70:30, kak Ha 3emsie, a 15:85. OfHako okeaH B
UCKYCCTBeHHOW Ouocdepe mo/mkeH ObITh Mo KpaiiHeli mepe B 10 pa3 Gosee 3¢ddeKTHBHBIM, uem
HaCTOSILLMM.

Puc. 1.8. Iornepeunsiii cpe3 uckyccrBeHHOU 6uocdepsi 11 (ro: Allen, Nelson, 1986).



HenaBHo 3Tu ke uccnepoBarend (Allen, Nelson, 1986) mpexacraBuiyd omnvcaHue MOJeIbHOTO
KOMIIJIEKCa CBSI3aHHBIX UCKYCCTBEHHBIX 6uocdep, pa3paboTaHHBIX /il TIPOJO/DKUTETbHON XKU3HU 64—
80 uenoBek Ha Mapce. Kaxzast u3 takux 4 6uocdep, paZiMajbHO PaCION0XKEHHBIX 10 OTHOIIEHUIO K
TaK Ha3blBAEMOMY TeXHHUUYECKOMY LIEHTPY, CIYKUT >KU3HEHHBIM IPOCTPaHCTBOM /151 6-10 uenosek. B
TeXHUYECKOM LIeHTpe HaxXO[AUTCA pe3epBHbIM OKeaH /[Jid CMSTUeHUs] OKpYXKarollen cpeabl WU
TIO/I/Iep>)KaHUsI 3aMKHYTON cucteMbl B IiefioM. CyIeCTBYIOT Takxke Ouosiornueckasi, TpaHCIIOpPTHas,
rOpHas U orepaTrvBHasi FPYIIIIbIL, @ TAKXKe TOCIUTAab [/ BU3UTEPOB C 3eMJId, JIYHbI WK APYrUX YacTeu
Mapca.

KoHkpeTHbIe 1pob/iemMbl TUTAHUS B KOCMOCEe TIPU [I/TUTe/IbHBIX MOJIeTaX BbIXOJAT 3a Tpeiesibl TOU
KHUTM. TeM He MeHee CJjielyeT CKa3aTb, UTO IpPU JJIUTE/bHBIX IOJeTaX B KOCMUYECKOM arrapare
C03/jaeTCsi MUKPOMUP, U30JIMPOBaHHBIA OT TIPUBBIYHOU /I UejioBeKa CpeJibl Ha [J0/Iroe, @ B HEKOTOPBIX
c/lydasix ¥ Ha HeormnpejiesleHHO fosroe BpeMs. OCOOEHHOCTM 3TOT0 MUKDOMHpAa, U B YaCTHOCTH
0C00EHHOCTH ero TPOUKU, BO MHOTOM OIpe/ie/IsiIOT CyIlleCTBOBaHME CHCTeMbl B IiefioM. [1o Bceit
BEPOSITHOCTH, OFHON W3 CaMbIX Ba)KHbIX CTyleHel OMOTHUeCKOro KPYroBOpOTa C/YKUT JAerpajalus
MIPOAYKTOB JKU3HeJesTe/IbHOCTU. 3HaueHue IIPOLeCCOB Jerpajaluy 4acTO HeJooLieHuBaeTcs. B
YaCTHOCTH, TIPU 00CYK/IeHUH MPOb/ieMbl MUILIEBBIX PeCYPCOB UesIOBeK TPAZMIIMOHHO pacCMaTpUBaeTCs
KaK BbICIIee ¥ KOHEUHOe 3BeHO Tpoduueckoil menu (063oper: Odum, 1986; Biotechnology..., 1989, u
ap.). Mexay Tem Takasi TIOCTAHOBKa TMpobiemMbl yke TipuBena K (OPMUPOBAHUIO Cepbe3HbBIX
9KOJIOTUYeCKUX [1e()eKTOB, TaK KaK KOJIOTMUeCKas CUCTeMa MO)KeT ObITb yCTOMYMBOM /UL TIPU
coueTaHurd 3G (eKTUBHOrO TIOCTYIUIEHMSI U pacxoja BellecTB. Ilpumepbl 3TOMy BechbMa
MHOTI'OYMCJ/IeHHbL. K OIHOMY U3 HUX OTHOCHUTCS ApaMarruyeCKWU 311307 B ABCTpa/uy, rje Ipor30LLI0
paspylleHre pacTUTe/bHBIX [TOKPOBOB IOMETOM OBeL| U KOPOB U3-3a OTCYTCTBUS KYKOB-HaBO3HUKOB.

Bo Bcex ciyuasix mpob/ieMbl Jierpajialiiy TPOAYKTOB XKU3HeIesATeTbHOCTU U 3JTUMUHALIUU CaMbIX
ocnabneHHbIX U/IeHOB TIOMY/ISILIMM upe3BbIYaiHO Ba)KHbL. He/laBHO pa3BUBaemasi TOUYKa 3peHUst
HeO)XKHJIaHHO T0Jlyun/ia ToATBepKaeHue. [Ipy MofenmpoBaHuU [IMTE/IbHOIO MEXKIIJIAaHeTHOrO 1oJieTa
9KUIaXKa, cocTositero u3 10 uesoBek, KaauhopHUCKHe uccaeioBaTe/IM 00HAPYKU/U, UTO KPYrOBOPOT
Bell[eCTB 3HAYMTEJIbHO YIYYLIAeTCs, eC/IM B CUCTEMY, BKJ/IFOUAIOLLYIO Ue/i0BeKa, PaCTeHUs, BOAOPOC/IH,
OakTepuu U T. /., BBeJIeHbI [iBe KO3bl. Y/IyullleHHe B 3TOW CUCTeMe ITUPKY/ISI[UY BellleCTB /10 CTUTAeTCs B
HEKOTOPOU CTeIeHU 3a CueT IMOsB/IeHUs B palliOHe MOJIOKAa W, C/lef0BaTebHO, AOMOJHUTEeTbHBIX
TIOJIHOLIEHHBIX MUIIEBBIX KOMIIOHEHTOB (B TOM uuciie 6enKoB), HO B 3HAUUTE/NbLHO OOJblliell CcTereHu
Gnarofiapsi YyCKOpeHUWIO TIPOLIeCCOB Jierpajlallid PacTUTE/NbHBIX OCTAaTKOB B JKeJy[0YHO-KUILIEUHOM
TpakTe Ko03. [loHMMaHue TpodUueckol CUCTEMBbI KaK [JWHAMUYECKUX I[MK/OB, a He Lerel Wiu
MMpaMK/l C HauaJbHBIMU U KOHEUHBIMU 3BEHbSIMU, TO-BUJUMOMY, OyneT CriocobCTBOBAaTh He TOBKO
OoJiee IPaBUILHOMY OTPa)KeHHUIO JIeMCTBUTENLHOCTU, HO U Oosiee pa3yMHBIM ZIeUCTBUSIM, TI0 KpaHei
Mepe yMeHbLIAKIIMM BPeHOe B/IMsIHYE Ha OKPY)KAOLLYIO Cpezy.

[To Bceit BepOSITHOCTH, MPU CO3[AaHUU UCKYCCTBEHHBIX Orocdep B fla/ibHelIieM TakyKe MOTYT ObITh
oOHapy)keHbI MHOTHWe HWHTepecHble (eHOMeHbl, TaK KaK Mbl ellle He 3HaeM BceX Crocob0B
dhopMUpOBaHUSI MUHUMAaJ/IbHOTO, HO y)Ke yZIOBIeTBOPUTEIbHOr0 Tpo(uueckoro ukia. CyileCcTBYeT psif
yKa3aHU{ Ha TO, YTO B HeOOJBIION TIO0 UKMCAEHHOCTU TpyIiNe Jitofeid OakTepuanbHasi TOMY/ISIUs
YKeTyIOUHO-KUIIIEYUHOTO TpakKTa MOXeT ObIThb HeycTohuuBoil. Co BpemeHeM oOHa OyzneT OefiHeTb,
ocobeHHO ecmu OyayT TIpUMEHSATbCA Kakue-TMOO BMellaTesbCTBa JiedyeOHOrO XapakTepa C
WCI0/Ib30BaHWEeM  aHTUOMOTUKOB. [lo3TOMy [iji1  BOCCTAHOB/IEHUS KUILEYHOW MHUKDPOMIOPHI
KOCMHUUeCKUX SKHuTakel Obuio Obl BecbMa 1jesiecoo0pa3Ho MMeTb HeKOTOpbiii O6aHK OakTepuii. Kpome
TOrO, TIPU [JIUTEJIbHBIX KOCMUYEeCKUX T0jieTaX He MOTYT ObIThb WCK/IHOUeHbl MYTalluM pacTeHuW u
OakTepuii, BXOASIMX B TPOGUUECKUM LUKJI. DTO MOXKET TPUBOAUTH K CEPbe3HbIM HapYILeHUSM
CBOMCTB COOTBETCTBYIOIIMX OPraHW3MOB U UX OMOJIorude CKOM pou. OTU 00CTOSITe/IbCTBA HEOOX0IUMO



MMeTb B BHJly, TaK KakK, II0 BCell BepOSATHOCTH, Tpodurueckas CcHUcTeMa (MCKYCCTBEHHas
MuKpoTpodocdepa) KocMuueckoro Kopabsst 10/bKHa ObITh He TOJIBKO /I0CTaTOYHO COBPEMEHHOM, HO 1
rubKol, uTo CMOXKeT obecreunThb ee orpejiesieHHble U3MeHeHUs. B 3ToM maHe oOpairgeTr Ha cebs
BHHUMaHUe ONTUMHUCTUUECKOe TpejicKka3aHue, uTo yke B XXI B. MU/UIMOHBI YeJI0BEK CMOTYT >KUTh B
kocMmuue ckux nocesieHusx (O'Neill, 1977) (cm. Takxke 1. 5).



1.10. 3ak/arouuTe/ILHBIC 3aMeUaHUusA

PaccMoTpeHre B paMKax OJHOM HayKH — TPO(MOJIOTMH — BCEM COBOKYITHOCTU aCCUMUISITOPHBIX
TIPOLIe CCOB, HAUMHas C KJIeTOYHOI'O YPOBHS U KOHUAsl TIaHeTapHbIM, — 3TO He TIOIbITKAa MeXaHuue CKU
00BeIMHUTDL pa3HOPOJHbBIE SIBJIEHUS, a 3aKOHOMEPHbBINA pe3y/ibTaT JATUTeTbHbIX HaO/M0eHU 1 TOMCKOB
MHOTMX TIOKOJIEHUW WcCcienoBaresieli. B KoHIle KOHIIOB 3a OeCKOHeUHbBIM pa3HOOOpa3veM THIIOB
MATAHUS CTOST 0OIMe pyHAaMeHTaIbHbIe TIPOLie CChl, 00pa3yrolpe eUHYI0, XOTS U MHOTOYPOBHEBYIO,
CUCTEMY — CHCTeMy TpodHueCKHUX B3auMojelcTBUii. Ha omHOM IofOCe 3TON CHUCTEMBbI CTOMT
TpoprKa KJeTKM KaK HeobXoguMoe yCJIOBHe »KW3HH, Ha JPyroM — IIpeBpallleHHe U TepeMelrieHre
OTrPOMHBIX Macc B Guocdepe, rmocTpoeHHble Ha TPO(PHUUECKOH Crielranu3aliiu, B3auMOAEeUCTBUSX U
B3aMMOCBSI3aHHOCTH B TIpejie/iaxX IylaHeThl. [']poMaziHble pa3ivuurs B Maciirabax, KOTOPbIMU OTepUpyeT
TPO(OJIOTHsI, He JO/DKHBI YIUB/IATh, 00 BHOBB CJIeZlyeT HAallOMHUTD, UTO, XOTsS HOCHUTE/ISAMH >KM3HU U
SBJISIIOTCSI OT/Ie/IbHbIE OPraHW3MBbl, B 11€JIOM JKH3Hb BO3MOXKHA JIMIIb KaK TJlaHeTapHOe siBeHue. Ha
BCEX YPOBHSIX OPraHM3allMM JKUBbIX CHCTEM Hada/IbHOe 3BEHO KU3HeesSTeTbHOCTH — aCCUMMIISLINSA, a
9TO TpegMeT TPO(OJIOTHH.

B HacTosiitiee BpeMsi YCTaHOB/IeHbl MHOTHME 3aKOHOMEPHOCTH TIUTaHWS, OOIMe /i 4e/ioBeKa,
JKUBOTHBIX, pacTeHUM 1 OakTepuil. OHU 3aK/IIOUAIOTCS B CaefyomieM: 1) MUuTaHue Topa3zenseTcs Ha
SHAOTPOGHI0O M 3K30Tpoduio; 2) TMHUTaHWE OCYIIeCTB/ISeTCS Ha OCHOBe YHMBEPCA/TbHOCTH
CTPOUTE/IbHbIX U (YHKI[MOHAJbHBIX OJIOKOB; Takasi YHUBEPCA/JbHOCTh — 00s3are/ibHOe YC/IOBHE
CYITIeCTBOBaHMSI TPO(PUUeCKHUX lierell U I[UK/IOB, a TaKXKe >KU3HU Kak OuocdepHoro sisneHus; 3) y
6roTpooB aCCUMUISATOPHBIE TIPOLIECCHI TPH 3K30TPoPuU U SHAOTPOMUM CXOAHBL, y abuoTpodoB
MeXaHHM3Mbl 3K30TpOGHH U 3HAOTPO(PUM pa3muuHbl, 4) [/id OPraHU3MOB KaXKI0TO BHja obs3aresbHa
JBOMHas1 TpoduuecKasi CBsi3b, T. €. MPOI[BeTaHHe BH/d BO3MOJKHO JIUIIb TPY HAaTMUMK B TpOdrUe CKon
1[eM¥ TIpe/illie CTBYIOIIIETO U TI0C/IeAYIOIero 3BeHbeB. IIpesiriecTByroliee 3BeHO — WCTOYHHMK ITHIIH,
o cJIeiyroliee — TOITIOTUTE/b 0CO0eM JaHHOTO BU/IA.

Beile o6pailjaiocb BHUMaHWe Ha TO, 4TOo ¢opMHUpoBaHHe TpPOMOIOTUKM KaK HaykKd 00
ACCUMWJISLIVM TTUINEBBIX BEIIeCTB OpraHW3MaMM Ha BCeX YPOBHSIX HX IBOJIIOIMOHHOTO Pa3BUTHS CTasI0
BO3MOYXKHBIM JIMIIIb CPaBHUTE/NLHO HEZABHO, KOTZla ObLIM YCTaHOB/IEHbI YHHUBEpPCAAbHOCTb U 0OIIHe
3aKOHOMEPHOCTH OCHOBHBIX aCCUMUJISTOPHBIX TTPOLie CCOB. Bu/10BbIe TIpHCIIOCOO/IEHHUST 1 0COOeHHOCTH
MIATAHMS Ha 3Tare XMMHUYe Kol 00paboTKY MUIIM 0a3UpYIOTCS Ha TPoLieccax TpeX TUIOB (eC/d UMeThb
B BU/Iy UX OHMOJIOTMUECKYIO0 XapaKTepUCTHUKY): BO-TIEPBBIX, Ha ierpaZialiiy TUILEBBIX BEIeCTB 3a CUeT
tdhepMeHTOB X03siMiHa (BHEKJIETOUHOe, BHYTPUK/IETOUHOe U MeMOpaHHOe TUIleBapeHHe), BO-BTOPBIX, Ha
3¢ deKTax CUMOMOHTOB U, B-TPETbUX, HA MHAYIITMPOBAHHOM ayTO/IM3e, T. €. Ha BO3/leliCTBUM (hepMEHTOB
CaMoOro TIHIIEeBOro 00beKTa. 3aMeTHM, UTO BHU/IOBble 0COOEHHOCTH aCCUMMIISILIMK TIUIA CBOASATCS K
KOMOMHAI[MSIM 3TUX MEeXaHU3MOB, a TakK)Ke K UX BaphaIjysiM, B 0COOeHHOCTH CUMOUOHTHOTO 3(deKTa.

OneIT MeJULIMHBI M OWOJIOTMM B 1]eJIOM JlejlaéT Bce 0ojee 0ueBUAHOM He0OXOAUMOCTh
9BOJIIOIIMOHHBIX M CPaBHUTEJIbHBIX TOAXO/0B K aHa/ln3y Kakoro-mbo dbeHomeHa. B Haiem ciyuae
creflyeT OIleHMBaTh KakK BHOBbIe, TaK W 0OIIMe, T. . Kacarolpecs: 60oee MIMPOKUX CUCTeMaTrye CKUX
TPYII, 3aKOHOMEPHOCTH TIUTAaHMS, a TaK)Ke 3aKOHbBI, OMpeje/stoliie U3MeHeHUs TUTaHus. Takoi
TIOJX0/ TI03BOJISIET TOJYUUTh He TOJILKO Oosiee MIMPOKYHO MHGOPMAI[HMIO O TIPolieccax aCCUMUJISAIUN
MWL, HO TIOHATH MX CYIHOCTh U BMeCTe C TeM YCTPAaHUTb MPOTHBOPEUYMs, KOTOpble Heu30e>KHO
BO3HUKAIOT TP paboTe B CAMIIKOM Yy3KOoW o6sacty 3HaHuM. Kpome TOro, 3BOMIOI[MOHHBIM TTOIXO[
TIJIOZIOTBOPEH B CBS3M C TeM, UTO J/Isi TTOCTPOEHUsS] OOIMX 3aKOHOMepHOCTel (DYHKIIMOHUPOBAHUS
buochepsl HeobOxomumo Bce 0Oosiee TIyOOKOe TOHMMaHWe 3K30TPO(UM BCEX UJIEHOB CJIOXKHBIX
Tpouueckux 1ernei. HakoHel], fla)ke ¢ TIpaKTHUUeCKOW TOUKHM 3PEHUS Ue/IOBEK BBIHYK/EH yMaTh He



TOJILKO O CBOEM COOCTBEHHOM MUTaHWU, HO U O MUTAHUU YKUBOTHBIX U PACTEHUM, KOTOPbIe CIYy>KaT
WCTOYHUKOM €ro TUILM, MpPeJMeTOM ero OrneKu W, HaKOHell, MPUPOAHON cpefioli ero oOWTaHUS.
Ipyrumu ciioBamu, pellleHHe SKOHOMUYeCKUX U IKOJIOTHUe CKUX 3a/lau TakKe TpebyeT CcpaBHUTEeIbHO-
Tpo(o/I0rnye CKoro rnojxoza.

[1100TBOPHOCTL U TIPEUMYIIECTBA €JWHOTO TPO(OSIOrUUeCKOro MOoAxola IO CpPaBHEHUIO C
TPaIULMOHHBIM K KOHKDETHBIM TeopeThuueCKUM U MIPUK/IAIHBIM Tpo0ieMaM MUTAHUSI CTaHOBSITCS BCe
Oosiee OueBUIHLIMM, ueM TIIyO)Ke M TIaTe/bHee Mbl aHaIU3UMpyeM UX. BeccCriopHo U 3HaueHUe
Tpodosiornue CKOro ToAxofa /jisi TOHUMAaHUs CTPOeHus1 U (DyHKITMOHUPOBaHUs buocdepsl. [ToHMMaHue
6uocdepsl Kak Tpodocdepsl, cocTosIIeH U3 Pa3TMUHBLIX TPO(OIIEHO30B, KOTOPhIE CYIIECTBYIOT B BH/IE
TpodrueCcKkux 1erei u cetedl U 00eCreuMBarOT LIUPKY/ISLMIO BellleCTB U SHEPTUH, JaeT BO3MOXXHOCTh
pelllaTh MHOTHWe TPYAHbIe Mpo0eMbl OXpaHbl OKDPYKarolllel Cpefibl U TIO/IeP>KaHUsT IKOI0ThUe CKOro
paBHOBecUsi Gyarofiapsi aHa/M3y U COXpaHeHUI0 TpodurueCcKux CBsizeli. B HEKOTOPBIX C/lydyasix TaMm, rjie
3TU CBSI3U HapyllleHbl, TpebyeTcsi UX BOCCTAHOBJIEHUe TyTeM BBeJileHUS] He/lOCTalOIMX 3BEHbEB, T. €.
6ruoTpodoB U abuoTpodoB orpesiesieHHOr0 paHra. HakoHell, He TIPUXOAUTCS, BUJIUMO, /IOKa3bIBaTh,
yro Osarozgapsi Tpodo0JOTHUeCKOMY TIOAXOAY [OJDKHBI CYIIECTBEHHO W3MEHUThCS U BbIUTPATh
PacTeHUeBO/ICTBO, XKUBOTHOBOZACTBO U MHOTHe AIpyrie OTPac/Iv HapOAHOTO XO35IHCTBa, UCIO/b3YIOIIe
pacTUTe/bHbIE U JKUBOTHBle OorarcTBa muiaHeThl. Tpodosoruyeckre 3aKOHOMEDPHOCTH [IOJDKHBI
YVUUTHIBAaTbCS U TIPU CO3[AaHUM MCKYCCTBeHHbIX MUKpoOuocdhep Ha 3emse u B Kocmoce. U3
OXapaKTepU30BaHHOTO BhbIllle TPO(OJOTUUECKOTO TIOAX0[a, KaK Y)Ke OTMeuasoCh, BBITEKAHOT
TIPUHIUTIMATLHO HOBbIe BO3MOXKHOCTHM pellleHusi TIPUKJIaZHbIX 3a7ad. Tpodosorusi yxe ceifuac
cnocobHa Jath OoJiee TOUHBIM, UeM paHee, OTBET Ha BOIPOC, KaKOlM J0/DKHA ObITh MUIlA uesioBeKa C
yueToM 0cCOOeHHOCTell TpoduruecKux TIpPOLIeCCOB B ero opraHu3me, C(HOPMUPOBABIIMXCS B Xofe
9BOJTFOL[MH, a TaK)Ke KaKOU /I0/KHA ObITh MUILA YKUBOTHBIX Pa3HbIX BU/IOB.

CnenmoBarenibHO, TIPUK/A/IHbIe acreKTbl TPO(ONOTUM B 11€JIOM BBIXOJST JafeKo 3a Tipejesbl
HayuyHOM OCHOBbI TMUTAHUSI uejioBeKAa W >KUBOTHBIX W TpeBpaljaloTcs B 0a3y IPOMBILVIEHHOTO U
arpapHOro MPOUW3BO/JCTBA TMUILEBLIX MPOAYKTOB U TIOA/I€P)KaHUsSI PAaBHOBECHS Pa3/IMUHBIX IKOCUCTEM.
BMmecTe c TeM, uMesi B BU/ly OCHOBHOEe CoOfiep)KaHUe KHUTH, C/ieflyeT OTMeTUTb, UTO JitoOasi Teopust
nuTaHus 00s13aTeIbHO SIB/ISIETCS BaXKHOM YaCThiO TPOGhOJIOTHH.

[lepelifem fmasee K pacCMOTDEHUIO TeOPDUM MUTaHUSI — KJIaCCUUeCKOW W HOBOUM. B cymHocTH
TEOpUU TIUTAHUSI CTPOSATCS Ha TIPe/ICTaBJIeHUSIX O TIpPoljeccaX ACCUMWJISLIMM THIIA Pa3TuUHbIMU
opraHM3MaMiy. YUuThbIBas BCe CKa3aHHOe BbIllle, HeOOXOAUMO OTMETHUTh, UTO K/lacChuecKasi U HOBast
TEOpUU TIUTaHUS SIBJISIFOTCS BaXKHOW COCTABHOMW 4acThiO TPOGOJIOTHUU U CYIIeCTBEHHO BIMSIFOT Ha DS
KpuTepueB 3TOM Hayku. CaMu >Ke TeOpWW TMUTaHUs, UTO HAJ0 TOMHUTHL TPU aHa/v3e Marepuasia
C/IeIYIOIIMX T71aB, B CYIIHOCTM OTpaXkalOT TpeJCTaB/ieHuss O TOW WM WHOM YacTU 4Ype3BblUualiHO
CJIOXKHOW IMHAMUYHOW ¥ MHOTOYPOBHEBOU CUCTeMBI, KoTopast 0603HaueHa Kak Tpodocdepa.



I'naBa 2. Kinaccuueckasi Teopusi C0a/1aHCHPOBAHHOTO
MATAHUA




2.1. BBojHbIe 3aMedaHus

Her HeoOXoAMMOCTH [J0Ka3blBaTh, UTO TNUTaHWE — OfHA U3 I|eHTPa/bHbLIX MpoO/eM, pelleHue
KOTOPOUM COCTaB/IsleT TIPeJMeT IMMOCTOSHHBIX 3a00T uesioBeuecTBa. I10-BUJUMOMY, €/iBa JId HE CaMoe
Oosibitioe 3abnyxeHne — ybexxZieHre B TOM, UTO rpobsiemMa MpaBUIBLHOTO TUTAHUS YeI0BeKa MOXKeT
ObITH pellleHa ITyTeM CO3/laHHsI JO0CTAaTOUHOTO KOJMYEeCTBA HeOOXOAWMBIX IHITEBBIX TMPOAYKTOB.
OOBeKTUBHBIM aHA/TU3 CBU/IETE/TBLCTBYET, UTO CBOOO/HBIN, TOUHEE CTUXUIHBIN, BHIOOP TaKUX ITPOAYKTOB
B COBpEMEHHOM ueJjIoBeue CKOM 00IIeCTBe B OOJIBIIIMHCTBE C/TydaeB MPUBOJUT K HAPYIIEHUSIM TUTAHUS],
KOTOpbIe B 3aBHUCUMOCTA OT MHOTHX T€HETHUeCKUX W (DEeHOTHIHUYeCKHUX XapaKTEePUCTHUK ueIoBeKa
TIPOBOLIMPYIOT Pa3BUTHE Psifia TsDKeJIbIX 3a00seBanmid (Tabs. 2.1). He uck/toueHo, YTO B 3HAUUTETHHOMN
Mepe 3a0o/meBaHus, CBs3aHHble C HaAPYIIEHWUSIMH T[ATaHUs, OOYC/IOB/IEHBI  HENPaBUILHBIM
BCKapMJIMBaHUEM JIeTel Ha PAaHHUX CTaIusIX OHTOT€HETHYe CKOTO Pa3BUTHSI.

Tabsmuna 2.1 CuHApPOMBI, CBSI3bIBaeMble MpeuMYyIleCTBEHHO C Hapyle HUSAMH MUTaHuA (1mo:
Haenel, 1979, c fono/tHeHUAMH)

M30bITOUHOE TUTaHHE

yI/ieBofiaMi, padHUPOBaHHBIMU KPaxXMa/lOM U caXapaMu benkamu
bose3snu, HapylieHUs
3aboneBaHus
CepZieuHO COCYAUCTOU
3abosieBaHUs CEPAEUHOCOCYAUCTON CUCTeMBI (MH(MapKT MUOKap/a, CUCTEMBI (TUITIEPTOHHS,
TUTIEPTOHUS, aTepOCK/Iep03, BADUKO3HOE pacIMpeHue BeH, TpoM003)  aTepoCK/iepos,
TpoMbodedut, smbous,
MHUKPOAHTHOIaTHS)

XpoHWYe CKMH OPOHXUT, sMbH3eMa JIeTKux; 3a001eBaHUS >KeJTy[0UHO-
KMILIEYHOTO TPAKTa (s13Bbl, TACTPUT, SHTEPUT, I3BEHHBIM KOJIHUT,
reMOppOM); ATIIeHJUIUT, XOJIeI[UCTHUT, MUeT0He(MPHUT, BbI3BAaHHBIE
KMIIIEYHOM IMa/I0uKoM; X0 1e[ucTUT; JKeTuHO-KaMeHHast 00/1e3Hb;
[ToueyHo-KaMeHHas 00J/Ie3Hb;

Muvabet; 'unepmunugemus; TOKCHKO3 6epeMeHHOCTH; DTIHIeTCHs,
nenpeccusi; PaccestHHbIN cknepo3; [lapagoHTo3

[TpodunakTuka

YMeHbllieHUe 1TOTpebieHust 1IeTKOyCBOsieMbIX U PAQMHUPOBaHHBIX
YIJIEBOJIOB

Muabet; 'unepmumnugemus;
Tokcuko3 6epeMeHHOCTH

YMeHbIlleHHe ToTpebIeHust
Oe/IKoB

B HNCTOPHUH HAYKH H3BECTHLI [BE TE€OPHUU ITUTdHHA. HepBa;[ BO3HHKJ/Ia BO BpeMe€Hd aHTHYHOCTH,

BTOpasi — KJlacCuyeCKasi, UaCTO Ha3biBaeMasi Teoprel cOaaHCUPOBAHHOTO MUTAHUS, TTOsIBUIACh Oosiee
200 net Ha3aj. Bropas Teopusi, JOMUHUPYIOLAs B HACTOsIIIee BPeMs, MIPUIIVIAa HA CMEHY aHTUYHOU U
ABJISIETCS OAHUM W3 3aMeuaTe/IbHbIX JI0 CTHKeHUM 3KCIIeprMeHTabHOM 6100y U MeTULIUHBL.



2.2. AHTUUYHAA Teopua NMUTAHUSA

AHTHYHas Teopus CBsi3aHa C UMeHaMu Apuctotesisi U ['aneHa. CornacHO 3TOW TeOopuu, MUTaHUe
opraHud3Ma IPOUCXOAUT 3a CUeT KPOBH, KOTOpasi HerpepbiBHO 00pa3yeTcsi W3 TUIIEBBIX BEIeCTB B
pe3y/sibTaTe CJIOXKHOTO TIpoliecca HeW3BeCTHOM TIPUPOJbl, CXOAHOro C OpokeHueM. B meueHu KpOBb
OUMIIAeTCS W 3aTeM WCMO/b3yeTCsl [Jis TUTAHUS OpPraHoB M TKaHei. Takum o6pa3om, mpuMeHsis
COBPEMEHHYI0 TepPMHUHOJIOTHIO, TIePBOHAuaAbHO TIWIIEBapeHWe pacCMaTpuBajoCh KakK TIpoLjecc
TpaHC(opMal[iy TMUILEBLIX BellleCTB B Apyrve CyOCTaHLUU, KOTOPbIe CAY)KAaT UCTOYHUKOM SHEPruu U
CTPOUTENbHBIX KOMIIOHEHTOB. Ha 3TOM OCHOBaHWM CTPOWIMCh MHOTOUHC/eHHbIe jeueOHble JUeThl,
obecrieunBatoliie 0Oosee Jierkoe TpeBpallleHWe MUINEBbIX BelECTB B KPOBb W JIydlllie CBOMCTBa
nocnefHeil. BujgHoe MecTo 3aHWMana0 TIpe/icTaB/ieHHWe O HapYIleHUsiX COCTaBa KpOBH, a
KPOBOITyCKaHWe CUMUTAn0Ch 3P GeKTUBHBIM CTIOCOOOM JiIeUeHUs.



2.3. OcHOBHBIE OCTY/IaThl TEOPUH COA/TAHCHPOBAHHOI0 MUTAHMS

Teopusi cOamaHCHPOBAHHOTO TUTAHUSI BO3HUKI/IA BMeCTe C K/IacCHMYeCKUM KCIepUMeHTaTbHBIM
€CTeCTBO3HAHWEM U B CYIIIHOCTH OCTAeTCs F0CHO/CTBYIOIIMM MHUPOBO33DEHMEM U B HACTOSIIIEE BPEMSL.
OCHOBBI 3TOM TEOPUU U3JI0’KEHBI B Psifie PYKOBOZCTB 110 pa3/IMUHbIM 00/1aCcTsM OHMOMOTUH Y MeIULIUHBL
Pa3Hble acreKkTbl TeOpUM COA/TaHCMPOBAHHOIO MHUTAHUS PACCMOTPEHBbI, B YaCTHOCTH, B CJEAYIOIIMX
cBogkax: Sherman, 1937; Winitz et al.,, 1970; JleueOHoe mnuTaHue, 1971, Xumuueckue u
dusmonornueckre Ttipobnemsl..., 1972, 1975, 1976; IlokpoBckuii, 1974, 1979; Haenel, 1979;
CamcoHOoB, MeiepsikoBa, 1979; Harrison et al., 1979; BenkoBblii o6meH..., 1980; Parks, 1982;
[TeTrpoBckuii, 1982; LeMagnen, 1983; KaneBckuii u ap., 1984; Konbuues, 1985, 1990; Field, 1985;
Heusner, 1985; Yroses, 1985, 1987a; Omanysnb, 3aukoB, 1986, u ap. Mbl cocpefoTouvm CBOe
BHMMAaHHE Ha HEKOTOPBIX BOIMPOCAX, KOTOPble peKe MOMaZaloT B I0Jie 3PEeHUs], XOTSl Ype3BblYaliHO
Ba’KHBI I/ TIOHUMAHUS CYLIHO CTU KJIaCCUYe CKOU TeOPUHU.

Kraccuueckasi Teopysi MATaHUST BIIOJIHE COBPEMEHHA, T. €. OTBeUaeT KPUTEpPHUSIM CeroHSIIHero
[THSI, U ChI'Pajia UCKJIFOUMUTETLHO BaXKHYIO POJIb B MIPOrpecce psifia HayK U TeXHOJO0ruu. BnepBble OHa
Hauasla (OpMHUPOBAThCA TOr[a, KOIjla CTa/lio $ICHO, UTO aHTHYHbIE CXeMbl KpOBOOOpaIlleHUsI U
THII[eBapeHUs] HeTlpaBU/IbHBI U [IOJDKHBI ObITh 3aMeHEHbI: TMepBasi — YUYeHHEeM O LIMPKY/IALMM KPOBH,
repBOHAua/ibHO BbICKa3aHHbIM Y. ['apeem B 1628 1. u omnpoBepraBlIMM Mpe/CTaB/IeHNs,
rOCIIO/ICTBOBABIIME CO BpeMeH ['ajeHa, BTOpasi — HOBBIMM MpPeACTaB/JIeHUSMUA O TUILIEBAPEHUH,
pa3ButbiMu P. Peomiopom u JI. Crnannanijanu. ITocnegHee 0coOeHHO Ba)kKHO, TaK KaK MBIC/Ib O
TIPUTOTOBJIEHUH JKUAKOCTEMN TeJia U3 TUILIM 3aMeHsilaCh MPUHLIMITUAILHO HOBOU UZEer O pa3/ioKeHuU
MU Ha 3/eMeHThl, YaCTb KOTOpPBIX (COOCTBEHHO TMMINEBbIe BeIeCTBA — HYTPUEHTHI)
aCCUMWIMPOBA/aCh, T. €. BK/OYasach B COCTaB OpraHu3Ma, a Jpyras 4acTh (OasslacTHbIE BelljeCTBa)
orbpachkiBasiack. be3 rnpeyBesueHrst MOXKHO CKa3aTh, UTO 3Ta H/iesl IBU/IACh TIOBOPOTHBIM ITYHKTOM BO
B3IVISIZIaX HA CYLIHOCTh MUTAHUS U €ro HapylleHus, a TakK)Ke Ha MPOMBbIIUIEHHbIE TEXHOJIOTUHU, TaK WU/IU
VHaue Kacarolpe csi MPOAYKTOB MUTAHUS.

Teopusi c6aaHCMPOBAHHOIO TIMTAHWS B COBPEMEHHOM BH/Ie SIBJIIETCS, CKOpee, He Teopuel, a
MapaIiTMoN, T. €. COBOKYITHOCTBIO TEeOpWii, TIpUeMoB U CrocoboB MmbiiieHus. OHa — OJHO U3
Hanbosiee MpeKpPacHBIX TBOPEHUI ueioBeueCcKoro pa3ymMa, OJHO M3 ero KpyIHeMIIMX J0CTHXeHUU 110
MpaKTU4Ye CKUM U TYMaHUCTHUUEe CKUM C/1e[ICTBUSIM. [109TOMY, XOTSI B KOHEUHOM UTOTre 3Ta TEOPUs], KakK U
nmrobasi Apyrasi, o/bKHA OBITH TTOIBEPTHYTa KPUTHUKe, OHA He repecTaeT BOCXHUIINATh Hac. Huke Oymer
TI0Ka3aHo, UTO TeopHsi cOa/laHCUPOBAaHHOTO TTUTAHMS BXOJUT B HOBYIO (DOPMUPYIOIIYIOCS B HACTOSIIIEee
BpeMsI TeOPUIO a/IeKBaTHOTO MUTaHUsI KaK Ba)kKHasi U 00si3aTelbHas 4aCTh.

Knaccuueckast Teopus c0Oa/laHCMPOBAaHHOTO TIMTaHMs, OmMHpasch Ha pabotbl P. Peomiopa, JI.
Cnannanuanu, A. JlaByassee, . ['esibMrosblia U Apyrux, pakTUueCKU OKOHYATeIbHO c(hOpMUpPOBasiach
B KoHIle XIX-Hauame XX B. C 3ToM Teopuell CBs3aHbI TpeZicTaBieHUs1 00 wueanbHOW TIUILE U
OMTUMAaIbHOM COa/laHCMPOBAaHHOM TIMTAHWM, KOTOpPble 0Oa3vpoBa/MCh Ha OalaHCHBIX MOAXOAAX K
OLIeHKe U PeXXHUMY MMUTaHUsl, COXPAHSIOIIMX CBOE 3HaUeHVe U B HACTOSIIIee BPeMS.

Knaccuueckass Teopusi cOaaHCHPOBAHHOTO TUTAHUSA MOXeT OBbITh CBe/leHa K HeCKOTbKUM
dbyHaMeHTa/IbHBIM TIOCTYy/IaTaM: 1) MUTaHUe TMOoAep)KMBaeT MOJIEKY/ISPHbIM COCTaB OpraHusMa u
BO3MEILI@ET €ro SHepreTuyecKue M IjIacTuYeCcKue pacxofpl; 2) WjeasbHbIM CUMTAETCS MUTaHUe, TIPU
KOTOPOM TIOCTyIUVIEeHWe TMUIIEBbIX BeIIeCTB MAaKCMMaJbHO TOYHO (10 BpeMEHW U COCTaBy)
COOTBETCTBYET MX pacxofy; 3) MOCTYIIEHHWe TUINEBBIX BEIlleCTB B KPOBb 00eCIieunBaeTCs B pe3y/brare
paspyllieHusi THINEBbIX CTPYKTYP M BCaCbIBaHUSI HYTPHEHTOB, HEOOXOAWMBIX /s MeTabosm3Ma,
JHEPreTUUeCKUX M TIJIaCTUUYeCKUX IMOTpeOHOoCTel opraHu3ma; 4) MHUIA COCTOMT W3 HeCKOJIBKUX



KOMIIOHEHTOB, Pa3/IMUHBIX M0 (U3HMOJIOTHUECKOMY 3HAU€HUI0, — HYTPUEHTOB, 0a/lJlaCTHBIX BEILEeCTB
(OT KOTOpPBIX OHAa MOXXET OBITh OUHIIEHA) U BPeJHBIX (TOKCHUYECKHUX) BEIECTB; 5) LIEHHOCTh MUILEBOTO
MIPO/IyKTa OIpPe/Ie/IIeTCsl COJepP)KaHWEeM M COOTHOIIEHWEM B HEM AaMHHOKHC/IOT, MOHOCaXapH/IOB,
JKUPHBIX KHCJOT, BATAMUHOB W HEKOTOPBIX COJieH; 6) yTHUAM3al[Us IHIIM OCYIIECTBASETCS CAaMHUM
OpPraHU3MOM.

PaccMOTpUM HEKOTOpbIE M3 3THX MOCTYIATOB, a TAKXKe Psifi CJIeACTBUM, BBITEKAIOIMX U3 TEOPHH
cOa/laHCMpOBaHHOTO TTMTaHMs, 6osiee moapobHoO.



2.4. IluTaHue U 3aKOHbI COXPAHEHHUsI MOCTOSHCTBA MOJIEKY/IIPHOT0
COCTaBa OpPraHusMa

B cBoeit paboTe, MOCBAIIEHHOM ITIaBHBIM UTOTaM pa3BUTHs Obuonoruueckux Hayk B XIX B., 1. M.
CeueHOB Mucas, UTO KjacCUyecKas Teopus NMUTaHUs OMMpaeTCs Ha OCHOBHbIE 3aKOHbI COXpaHEeHUs
MaTepud W SHEPrUM MO0 OTHOIIeHWIO K Ouosiornueckum cucreMam. [IpUMeHUTeNbHO K >KUBBIM
opraHv3mMaM MO>KHO ObUIO ObI TOBOPUTH M O 3aKOHE COXpaHEeHUsl X MOJIEKY/ISIPHOTO COCTaBa.

CucreMa, cyiiecTByrolljasi O1arofapsi HempepbIBHOMY PACX0ly 9HEPTUMU U MaTeprasioB, HY)KJaeTcst
B MX MOCTOSIHHOM BOCCTaHOB/ieHUM. [103TOMy TnpeAcTaBieHUsi O MUTaHUU B TOU (popMe, B KaKOW OHU
Obutn  chopMmynMpoBaHbl K KOHIy XIX B., 3ak/IOUaquch B C/AeAyloileM. Bo-TepBbiX, TOTOK
TIOCTYMAIOIMX BellleCTB JO/DKeH ObITh XOpolo cOa/liaHCHPOBaH C UX PacxofioM. Bo-BTOpPBIX, MOTOK
MOCTYMAIMX BelleCTB JO/DKeH TIpe/ICTaBsaTh co00M xopolo cbanaHCUpOBaHHYKH CMeCh, KOTOpast
HauaydmM obpa3oM TojfepkuBasa Obl XMMUUeCKoe paBHOBecue B opraHusMe (tabm. 2.2). B
YIIPOIIIEHHOM BU/le TaKOW OaslaHCHBIN TIOAX0M, CBOAUTCS K TOMY, UTO TTHIIEBbIe BellleCTBa, MOCTYMatolye
B OpraHuW3M, [IOJDKHBI KOMIIEHCHPOBaTh WX TOTEpU, CBsS3aHHbIe C OCHOBHbIM 0OMEHOM, BHeIlHel
pabotoli, a mAas MOJIOABIX OpPraHU3MOB — ellle U C pOCTOM. VHBIMU C/IOBaMH, Teopus
cba/aHCUPOBAaHHOTO TUTaHUs 0a3upyeTCs Ha TOM, UTO B OpPraHU3M JIO/DKeH MOCTYMaTh Takoi Habop
BeIlleCTB, KOTOPhIM BO3MelllaeT BellleCTBa, PACXOAyeMble Ha MOCTPOeHUe CTPYKTYp Tesa U Ha pabory.
CnenmoBarenbHO, Oa/aHCHBIN MOAXO/ CBSI3aH C TIOZ/Iep>KaHUeM TOCTOSHCTBA MOJIEKYISPHOTO COCTaBa
JKUBBIX CUCTEM.

CooTBeTCTBHE TOCTYIUVIEHUSI U pacxofid THILEBbIX BELIeCTB SB/ASETCS He TOJIbKO Ba)KHEUIIMM
yC/IOBUEM [JIATETIbHOTO CYI[eCTBOBaHUS OMOJOTMYeCKUX CUCTEM, HO U Ba)XKHEUIIMM YC/IOBHEM
3¢ ()eKTUBHOCTH TIMTaHUS,, HANpUMep I[apeHTepaJbHOr0 MUTaHWUS uesoBeKa. B To ke Bpemsi
TIpe/iCTaB/ieHUsi O TakKoM, Ka3anoch Obl, HJea/bHOM MUTaHUU OyJyT HaMU COTOCTaB/I€HbI C
HEKOTODbIMU BeCbMa CYIeCTBEHHbIMU HaO/OfeHUSIMU  OMOJIOTOB U KJIMHULIMCTOB, KOTOpPbIe
Hen30eXXHO MPUBOASIT K HEOXKUAHHBIM U T1apa/I0KCabHbIM BbIBOAAM O €r0 He/l0 CTaTOUHO CTH.

Tabsura 2.2

CpejHre MOTPeOHOCTH B3pOC/IOr0 4Ye/IOBeKa B NMHUINEBBHIX BeI[eCTBAaX B COOTBETCTBHHU C
(opmy.ioii cbanancupoBanHoro nmutanus (mo: IlokpoBckuii, 1974)

Bopa (mu1) 1750-2200

B TOM UUCJI€:

NUTheBast Boja, uaii, kode u T. 7. 800-1000

cyrnel 250-500

npoAyKThl utanus 700

Bbenkwu (1) 80-100

B TOM 4uCJIe KUBOTHBIE 50

He3aMeHUMble aMUHOKHUC/IOTHI (T):

TpunTtodax 1

TPeOHUH 2-3

JleuuH 4-6

JIA3VH 3-5

n30/1eUluH 3-4

METUOHUH 2-4

Ba/IvH 3-4

dbeHunanaHuH 2-4



3aMeHUMbIe aMUHOKHMC/IOTHI (T):
TUCTUIWH 1.5-2

cepuH 3

aprUHUH 5-6

IIlyTaMHAHOBast KAUcioTa 16
LIMCTHH 2-3

acriaparvHoBasi KUcjioTa 6
TUPO3UH 3-4

TIPOJIVH 5

ajlaHuH 3

IJIMKOKOJI 3

YrneBopwi (1) 400-500

B TOM UMCJIe:

kpaxmas 400-450

caxap 50-100

OprannuecKue KMC/I0THI (T)
(MMMOHHasi, MOJIOYHas U Jip.) 2
BbannacTHblie BemjecTBa (T)
(keTyaTKa, MEKTUH U Ap.) 25
Kwupsi (r) 80-100

B TOM UMCJIe:

pactutenbHble 20-25
He3aMeHMMble TTO/IMHeHaChIlLeHHbIe
JKUPHBIE KUCOTHI 2-3
xonectepuH 0.3—0.06
dbochoaunusl 5
MuHepaibHbIe BeliecTBa (Mr):
Kasbiun 800-1000

Mapraser] 5-10

dbocdop 1000-1500

XpoM 2—-2.5

Harpuu 4000-6000

Me/b 2

kamuu 2500-5000

kobansT 0.1-0.2

xnopuzsl 5000-7000
Monbaex 0.5

marauu 300-500

cesieH 0.5

Keneso 15

dropuabi 0.5-1.0

uuHK 10-15

voauael 0.1-0.2

ButamMuHBbI (Mr):
ackopbuHoBas kuciota (C) 50-70
tramuH (B1) 1.5-2.0
pubodnasus (B2) 2.0-2.5



HuauuH (PP) 15-25

nanToTteHar (B3) 5-10

nupugokcuH (B6) 2-3

kobanamun (B12) 0.002-0.005

6uotun 0.15-0.30

xomuH 500-1000

pyruH (P) 25

donarux (B9) 0.2-0.4

BuTamMuH D (pa3znuunbie ¢popmsbl) 0.0025-0.1

(100—400 ME)

BUTaMUH A (pa3inuHble Gopmbl) 1.5-2.5

KapoTtuHsl 3.0-5.0

BuTamuH E (pasnuunbie gpopmsbr) 10-20 (5-30)

BuTamuH K (pa3nuunsie opmer) 0.2—0.3

ymvrnoesas kuciora 0.5

nHo3uT (1) 0.5-1.0

O6mas kamopuitHOCTb (KKai) 3000

MHTepecHo, 4TO uzes roMeocra3a Oblia Hanbosee OTUETIMBO CHOPMYIMpPOBaHA UMEHHO TeMU
yY€HBIMH, KOTOpble 3KCIePUMEHTAaJbHO UCC/Ae[0Bad TPOLeCChl MUILEeBapeHUs U NMUTaHus. B sTou
CBs3U pekze Bcero cieayet ynoMmsaHyTb Kinoga bepuapa u U. I1. I1aBnosa.

WTtak, B OCHOBe KJIaCCUYeCKOW TEOpUMU JIEXKUT IIpeJCTaBleHre, YTO MUTaHUe CJIIYKUT
NoJiep>KaHrI0 MOJIEKY/ISIDHOTO COCTaBa OpraH13Ma Ha orpe/ieJieHHOM (PM3UO0/I0THYe CKOM YPOBHE WJIH,
TOUYHee, B TpeJeax onpe/ie/IeHHOro (pU3ro0ruyeCcKOro MHTepBaaa. JTO MpejroaraeT Bo3MelleHre
HEepreTUYeCKUX U IJIaCTUUYeCKUX TOTepb, a TakK)Ke MOTpebHOCTel, CBsi3aHHBIX C pocToM. OfHAaKO
KakoBa Obl HU Oblla UWHTepHpeTalys, MOCTYIMPOBaJOCh, UTO ueM TouHee cOaaHCUPOBAHbI
TIOCTYIJIeHWe U pacxo[ MUILEBbIX BeIeCTB, TeM O/ivkKe K ujeany muTaHue. M3 3TUX MOnoxeHUMN
BbITEKA/I0 HECKOJIbKO creAcTBUM. Ha 3TOM >ke OCHOBe 0OKa3ajoCh BO3MOXKHbIM C(OPMY/IHPOBATh
TIpe/ICTaB/IeHUsT O TIUIIEBbIX MTOTPeOHOCTSX pa3HbIX OPraHU3MOB U O PALIMOHABHBIX TUMAX THUIM U
MATAHUSL [/Is1 JIOAeM, JKUBYIIMX B Pa3/MUHbIX K/IMMAarhueCKUX YCJIOBUSX, BbIMOJIHSIOIMMX Ppa3HYo
bu3nue CcKyr0 Harpy3Ky, CTpaJaroliiX TeMU WK APYrUMU 3a00/1eBaHUSIMU.

[To3Bonum cebe TIpPUBECTH HeCKOJIBKO TTPUMepoB. Tak, XuMUueCKU COCTaB MUIIM PabOTaroIMX
nroflelt pa3HOro BO3pacTa HECKOMbKO pas3/ivueH U [y Oosee MOJIOABIX JIMI] XapaKTepu3yeTcsi, B
YaCTHOCTH, HECKOJIbKO YBeJTMUeHHON KBOTOU 0e/KOB, YKUBOTHBIX XKUPOB U yrieBozfoB (I'puropos u [p.,
1988).

[inst ynoBneTBOpeHUsI MUHUMAaIbHOW MOTPeOHOCTU B3pPOC/bIX UL B Oeike 3KCrepTHasi KOMUCCHUS
(FAO/WHU..., 1973) pekomeH/j0Ba/Ia B CYTKU B cpegHeM ToTpebsisith 0.57 T Oesika B pacuete Ha 1 Kr
Maccel Tesma Ay MyKuuH U 0.45-0.52 T — [is KeHUH. banaHC HYTpUEHTOB B MUTAHUU [leTeu
Cyllle CTBEHHO OTJIMYaeTcsl OT TaKOBOro B Hosiee B3poc/ioMm Bo3pacte. Haripumep, fneTsim B Bo3pacTe 3—6
Mec. TpebyeTcs mouTtu B 2 pa3a 6osibliie 6enka, ueM B BO3pacTe OK0JI0 rofa (Tabs. 2.3).

Tab/mupa 2.3. [TorpedHOCTH B Oe/lke M aMHHOKHC/I0TaX B 3aBHUCHMMOCTH OT Bo3pacrta (mo:
FAO/WHO..., 1973)

KonruecTtBO HOTpE6J’IHEMOFO BellleCTBa

KoMnoHeHT nuim B BO3pacTe
3-6 mec. 10-12mec.  B3spocisble
besok (r/Kr Macchbl Tena) 1.85 0.80 0.57

AMUHOKUCIOTHI (MI/KI MacChl Tea):



H30/IeULUH 70 30 10

JIeULUH 161 45 14
JIU3UH 103 60 12
MEeTUOHUH + [JUCTUH 58 27 13
dheHunanaHuH + TUPO3UH 125 27 14
TPEOHWH 87 35 7

TpunTodaH 17 4 4

Ba/IUH 93 33 10
OO6111as1 TIOTPeOHOCTH B aMUHOKHMCIOTaX 714 261 84

OrtHoreHue 0011el MOTpebHOCTU B aMUHOKUC/IOTAaX K
noTpe6HOCTU B Oeike

B 11e/10M uesioBeK TeHeTHUeCKH M MeTabo/MueCcKy aJanTHPOBaH K CaMbIM Pa3HbIM paljioHaMm. B
CBS3M C TeM UTO B XOJe 3BOJIIOLIMK OH T[0JIarajcsi Ha JOKajabHble TIWILEBble peCypChl, MOJIYyUW/IN
pa3BUTHe pa3Hble TUIbI MUTaHUS. BMmecTe C TeM corocTaB/ieHUe psila peKOMeHJOBaHHBIX AUET He
BLISIBUIO 3HAUMTENBHBIX pa3fuuuii. OTO BHAHO, B YaCTHOCTH, U3 Tabm. 2.4, TAe TMpe/CTaBIeHbI
CBeZIeHHsI 0 IoTpeb/ieHnH 6esika )KUTe/IIMU MHOTHX CTpaH.

Tab/mua 2.4. PekomeHA0BaHHOe MOTPe0d/IeHHe 0e/IKa XUTe/JAMH Pa3HbIX CTPaH B BO3pacTe
18-35 s1eT npu ymepeHHou padote (rmo: Haenel, 1979)

KomuuecTBo 6enika (T/CyTKU)

0.39 0.33 0.15

CrpaHa
MyKunHbl  JKeHIIMHEI

BenukobpuTtanus 68 55
Benrpus 80 80
rap 85 75
Hanus 55 46
Utanus 64 53
Wcnanus 37 29
Kanaza 56 44
HupepnaHbl 65 55
Hopserus 65 55
[Tonblua 75 70
PymbiHuA 70 70
CCCP 99 98
CIIA 56 48
OUHIAHAUSA 60 50
oOPT 63 54
Uexo-Cnosakus 90 80
[IBerus 65 55
Arnonus 70 60

ITpumeuanue. Lludpsr npusenens! u3 pacyera 0.82 r Genka Ha 1 Kr MaccChl Tesia [/isi MY>KUUH U
0.75 T — pist keHIIMH. «OTHOCUTEbHOE Ko/nuecTBO benka» — 70 r/kr. CpejHsisi Macca Tejla My)KUuH
— 70 KT, )KeHIIMH — 60 Kr. Pa3sHulla B peKOMeH/I0BaHHOM CyTOUHOM MoTpebsieHny 6eska o0ycoBieHa
Hal[MOHA/MbHBIMU DAa3/UuusMU, a TaK)Ke pas3uuusIMU B PeKOMeHZOBaHHOM ToTpeOsieHMu Oenka B



pacueTe Ha 1 Kr Macchl TeJa, B OMpe/ie/IeHUH «OTHOCHUTETbHOIO KOJIMUeCTBa OeKa» JJUeThbl, B yPOBHE
06e30MacHOCTH.

Wtak, npeCcTaB/IseTCs, UTO MPHBeJeHHbI HaMU JOKYMeHTaIbHBIA MaTepras B ZI0CTaTOUHON Mepe
WJUTIOCTPUPYET OCHOBHOM COCTaB [UE€T, CKOHCTPYMPOBAaHHBLIX B PAMKax TeOpUH COa/JlaHCHUPOBAHHOIO
TIUTaHUS.



2.5. ITnia

[uilla — TpPyAHO ompejesisseMoe OMOOrMYeCKOe TIOHSATHE, TECHO CBSI3aHHOE CO CBe/leHUsMU 00
0COOEHHOCTSX TMUTAHUsT 0COOW [aHHOTO BUAA W ToNyasiuu. [luieil B repBoM TPUOIDKEHUU
Ha3bIBaeTCs C/I0XKHAasi CMeCh HeOpPraHWUueCKUX W OpraHuyeCKUX BellleCTB, MOJy4yaeMbIX OpraHu3MaMu
13 OKDY’Karolllel cpeibl U UCIOJIb3yeMbIX [ijisi TIOCTPOeHUsI U BO300HOB/IEHUsI TKaHeM, Mojep)KaHus
)KU3HeesITeTbHOCTH U BOCIIO/IHEHUSI pacxofyeMou sHepruu. HekoTopele M3 3THUX BeLIECTB B CBOIO
odyepeJb JOCTaTOUYHO CJIOKHBI IO CBOEMY XUMHUECKOMY cocTaBy. OmnucaHue AWeTbl KakK CMecHu
VHIPE/IMeHTOB T03BOJIU/I0 Pa3BUTh METO[bl XMMUUECKOTO aHaau3a TPeX OCHOBHBIX TUIIOB MUIIEBBIX
BellleCTB — 0esKoB, YI/IeBoZIOB U >KUPOB. O/IHAKO XUMUUeCKUM aHa/M3 KOMIO3UI[UU TTUIIM He MOXeT
ObITb MOMHBIM 6e3 ydyeTa MHOTOYMC/IEHHBIX MHUKDOKOMIIOHEHTOB, B TOM UHC/Je BUTaMUHOB,
MUHEepaJIbHbIX 3/IEMEHTOB, MHOTUX U3BECTHBIX U ellle HEeM3BeCTHbIX KO(PAKTOPOB U APYrUX BellleCTB,
KOTOpble HeoOxoauMbI [171s1 3(pPeKTUBHOTO MUTAHUSI.

st Teopyy cO6aaHCHPOBAHHOTO MUTAHUS Ba’KHO, UTO TIHII]A COCTOUT U3 HeCKOJbKUX OCHOBHBIX
KOMIIOHEHTOB, pa3HbIX TI0 CBOEMY OMO/OrYeCcKOMY 3HaueHHui0: 1) cOOCTBeHHO MUIIEBBIX BellleCTB —
OenKoB, yIr7IeBOOB, >KUPOB, BUTAMUHOB U T. [.; 2) Oa/iacTHBIX BellleCTB; 3) BpeAHbIX (TOKCHYECKUX)

coeguHeHuut (puc. 2.1). Ecim UeHHass 4aCTh TUIM — 3TO HYTPUEHTHI, Heo6XO,qI/IMbIe A1
MeTabonm3Ma, TO THILIA B COOTBETCTBUHU C KJIaCCUYe CKOW TeOprer MOXKeT OBITH OuyMIlieHa OT Ganacra.
Hympuerimol
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Puc. 2.1. CxeMa NOTOKOB BelLECTB W3 JKeJYJOUHO-KUILIEYHOTO TpaKTa BO BHYTPEHHIOK Cpeny

OpraHM3Mad B COOTBETCTBHUHM C KJIaCCHUUe CKOU TEOPHEﬁ C6aJ'IaHCI/IpOBaHH01"O ITUMTAHUSA (HOI YFOJ'IEB,
1985).

Knaccuueckast Teoprst cOa/laHCMPOBaHHOTO TTUTAHMS, TI0 KpakiHell Mepe Ha JJ0CTaTOYHO BbICOKOM
YPOBHE pPa3BUTHS, MT0O3BOJIsI/Ia OTBETUTh HAa BOMPOCHI, KAKUMHU JIO/DKHBI OBITh MleasibHasl THIA (CM. TII.
5) ¥ MUHUMAa/bHO J0CTaTOUHbIM PaIfMoH, Kakue AedeKThl UL U B KaKOH cTerleH! OyyT OTpakaThbCst
Ha (GYHKUMSIX OpraHu3Ma WIM MOTYT OKa3aTbCsl HeCOBMECTHMBbIMM C >KM3HbIO. [lelCTBUTENbHO,
nedekTHas TMHINQA, COCTOAI@s M3 Habopa BeIeCTB, JIMIIEHHBIX OIpe/ie/IeHHbIX HeoOXOANMBIX
KOMITOHEHTOB, MOIJIa BbI3bIBaTh 3a00/ieBaHUSI U [la’ke CMepPTh JKCIIePUMEHTATbHBIX >KMBOTHBIX. C
JIIPyrOl CTOPOHBI, MCKYCCTBEHHasl JueTa, XapakTepusyeMasi KakK IIOJIHOLIEHHasi B CBeTe TeOpuH
cOa/laHCUPOBAaHHOT'O MTUTAHMUSI, MOIJIa HeoIpe/ieJIeHHO JI0/T0 TIO/iep)KUBATh )KU3Hb He TOJILKO JaHHOMN
ocobu, HO U BOCIIPOU3BOAUMOrO eto motoMcTBa. OfjHaKo, Kak OyieT MoKa3aHo jajee, TaKOW MOJAXo[ K
COCTaBy MHIIM cofepkan B cebe OIMOKH, KOTOpble KaXkKyTCs OUYEBHAHBIMU [ OOBbEKTHBHOIO
Habmro/aTes1sA, eC/Id OH TIepPeizieT Ha MO3UI[UY HOBOM TeOpUM a/IeKBaTHOTO MUTAHUS (CM. T71. 3).



2.6. OCcHOBHBIE CJIe[ICTBUA TeOPUHM COQ/TAHCUPOBAHHOTO MUTAHMS

Teopusi cbanaHCUPOBAHHOTO TWTAHUS 3aMeuare/lbHa HE TOJBKO CTPOMHOCTBIO U SICHOCTBHIO
JIOTUKM M 9KCIepUMeHTalbHOM 000CHOBaHHOCTBIO, HO U CIIOCOOHOCTBIO K TpefCKa3aHUIo
HeW3BeCTHBIX SIBJIEeHUM, KOTOpble ObLTM 3aTeM OTKPBIThI, WA 3aKOHOMEPHOCTeM, KOTOpble MOTYT ObITh
oOHapy)KeHbl W [JeUCTBUTENbHO ObUM OOHApy)KeHbl TIpU Ofpe/ie/ieHHbIX 3KCIepUMeHTa bHbIX
ycnoBusix. 3Hasi HAb0p HeoOXOAMMBbIX THUIIEBBIX BellleCTB, MOXXHO KOHCTPYHMPOBATh TUIIEBbIE PAllMOHbI,
JOCTaTOuHble [/ BbDKMBAHWS, HOPMaJbHOrO (DYHKLIMOHUPOBAaHWS W Pa3BUTUS OpraHusMoB. [lpu
BO3HUKHOBEHUU KaKUX-TMOO HapyllleHWW, KakK TOCTYIUPYyeT Teopusi cOa/laHCUPOBAHHOTO THTAHUS,
nedeKT o/mKeH ObITh OTHECEH Ha CueT He/l0CTaTKa OHOTO WU HeCKOJbKUX HeOOXOJUMBIX TTUIIEBbIX
dakTopoB. VIMeHHO TakuMm 00pa3oM ObUTM OTKPBITHI OJUH 3a APYIrMM HeoOXoAuWMble OpraHu3My
BUTaMUHbI, MHUKDO3JIeMeHTbl, He3aMeHHMble aMWHOKUCIOTHI ¥ T. A. B uyactHocTtH, O6bII0O
MPOIEeMOHCTPUPOBAHO, UTO TIPUMEPHO T070BMHA U3 20 aMUHOKUC/IOT, COCTaB/SIOUMX Oenky,
SIBMISIFOTCSL He3aMeHHWMbIMU I/l peajv3aliud  HEeKOTOpbIX MeTabonmmueckux (QyHkiui. Yucio
He3aMeHMMbIX aMUHOKUCJIOT BapbupyeT OoT 10 10 13 B 3aBUCMMOCTHU OT BU/A JKUBOTHOTO, €r0 paliioHa
U T. . Tak, y uemoBeka 10 He3aMeHUMBIX aMUHOKHUCJIOT, Y KPbIC U LbIIAT — 13, y yCpeJHeHHOro
KUBOTHOTO — 12. OflHaKO y OpraHM3MOB BCeX BUZIOB eCTh 8—9 00IIMX He3aMeHUMBbIX aMUHOKHC/IOT
(Tabn. 2.5). IHTepecHO, UTO Y LIBIIJIAT 110 KpaiiHeil Mepe 3 He3aMeHUMble aMUHOKHC/IOTHI (TUPO3UH,
I[UCTHH U TU/IPOKCUIN3UH) U3 13 MOTYT ObITh CUHTE3WPOBaHbI JIUII NP OTPAHUUYEHHOM TI0 CTYII/IEHUN
nuIeBbIx cybcTparoB (063op: Parks, 1982).

Tab/mna 2.5. KosimuecTBo He3aMeHUMBIX aMUHOKHC/IOT Y pa3HbIX opranu3sMoB (mo: Parks,
1982)

YesioBek Kpeica L pIryieHoK YcpegHeHHOe )KUBOTHOE
N3onenyun  W3oneniuH  WM301edvH N3onenyn

Jlenun JTenuun Jlenuun JTenyn

JIu3uH JIu3uH JIu3uH JIn3uH

Ddenunanadud @edunanadvud Pedunaiadud  DeHUaaHUH

TuposuH Tupo3uH Tupo3uH TuposuH

MetuoHnH  MeTuoHUH  MeTUOHUH MeTuoHUH

IuctrH IuctrH uctrH uctrH

TpeonuH TpeoHnuH TpeoHnuH TpeoHuH

Banux Banux Banux Banux

Tpuntodhan Tpuntodan Tpunrodan ApruHuH
ApruHuvH ApruHuH ['munuH
['uctuaux ['uctuaux ['uctuaux
['manynH ['upoKCU-TU3UH

HepeLII/ICJ'IEHHbIe BbIITIE A0 CTHUXeHUs ObLIH ITIOUCTHUHE 3aMeuddTe/IbHbIM cj1eaCTBUEM
moc/je0oBare/ibHOro IpUMEHEHKWA TeOpHUH C6a]'IaHCI/IpOBaHHOFO [MUTaHUA. Ha,qo HAITOMHUWTB, 4TO,
COIVIaCHO 3TOH TeopuH", Ajid IoAAep>XdHHUA >KU3HeAeATe/IbHOCTH OpraHKr3Md HeO6XO,[[I/IMI)I He BCe
KOMIIOHEHTHBI IIMIIY, d TOJIBKO IIOJIE3HBIE. KOHL[EHTPI/Ipy}I X, MOXHO IIOJIYYHUTHb TdK Hd3bIBd€MbIE
O6OFaH_IEHHbIe IMMpOAYKTHI IIUTdHUAA. HEY,Z[I/IBI/ITEJIBHO, 4UTO IIpUIVIO BpeEMsd, KOraa Hiaed O60l"8HJ"EHI/IH
MUiaIyM CTdJld IHMPOKO [IIPUMEHATLCA B IIPOMLINUVIEHHOCTH, HaIIpUMep IIpU  HU3rOTOBJ/IEHHUH
BbICOKOCOpTHOfI MYKH, COKOB, KPVII (B TOM UK(CJ/ie OUYHILEHHOIo, UJin I1OJIMPOBAHHOIO, pI/ICa) N ODYI'UX



npoaykToB. Ha ocHoBe 3Toi uileM MOXXHO ObUIO yBeTMUWTDL B MHUILE AOH HYTPUEHTOB U YIYUIIMTh
COOTHOILIIEHWe MeXAy HUMU, Tpubamkasi ero K wupeanbHomy. (Ilof ueanbHBIM COOTHOILIEHUEM
HYTPUEHTOB OOJIBIIIMHCTBO MCC/e/loBaTe/iel TIOHUMA0 Takoe COOTHOIIeHHE TOCTYIMAIMX MUITEBbIX
BeIleCTB, KOTOpOe HaWIyyllMM 00pa3oM BOCIIO/HSAIO Obl SHepreTUuecKrWe U TIaCTUYeCKUe
norpe6bHocTH opraHu3ma), OOorailleHre MWLM JOCTUTAJOCh YMEHbIIEHWeM WU  TOJHbIM
u3B/eyeHreM 0OasilaCTHBIX U BpPeJHBIX BeIeCTB, a TaMm, T7e 3TO MMeJI0 3HaueHue /s XpaHeHUs U
TPAHCIIOPTUPOBKU TIPOAYKTOB, WX TIOJIHBIM WK TIOYTU TMOJHBIM 00e3BoXKuBaHUeM. [lanee, COTracHO
Teopuu COaNaHCHPOBAHHOTO MUTaHUs, MeTaboM3M Orpe/iesisieTCsl Bellle CTBaMH, KOTOPbIe MOCTYMaloT
W3 KWIIEYHOW, WM 5SHTepaqbHOW, Cpelbl BO BHYTPEHHIOIO Cpe/lly OpraHusma, T. €. YpOBHEM
aMHUHOKMCJIOT, MOHO CaXapy/I0B, )KUPHBIX KHUCJIOT, BATAMUHOB U HEKOTOPBIX cosieil. Ha 3ToM oCcHOBaHUM
ObLT0 BBICKAa3aHO He CKOJIbKO OCHOBHBIX U/lel, 0XapaKTepPU30BaHHBIX HIXKeE.

2.6.1. UodeanbHOe numaHue

OpHa U3 ujiel, SIB/IAIOIMXCS CIe/ICTBUEM TeOpuu COa/slaHCUPOBAHHOTO MUTAHUs, — CO3/IaHHe
WJlea/IbHOM MU W HjeanbHOro nurtaHus. B koHie XIX-Hauase XX B. HameTW/jachb OCHOBHas
KOHL[eMNLUs, KaCarollasiCsl YCOBEPILIEHCTBOBAHUSA MUY Y NUTaHus. Tak, yke B XIX B. BO3HUKJ/IA MbICJIb
0 (OpMHMpPOBaHUM MaKCHMAaJ/IbHO YIYUIlleHHOW MHIIM 3a CueT oOoraieHusi THINEBBIX ITPOJYKTOB
Bellle CTBaMU, HETI0CPeICTBEHHO YYaCTBYIOIIMMHU B 0OMeHe BelliecTB, U 00 oTbpachiBaHUM OaslacTHBIX
BelecTB. VIMEHHO IT03TOMY COBpeMeHHble X/ie0, Kpymbl, Mac/jo, caxap, COKM W MHOTUe [pyrve
TIPOAYKTHI TUTAHUSI B OOJibllleld WM MeHbIlell cTereHW paduHMpoBaHbl. B Hauame XX B. MHOrue
BU/IHbIE yUeHbIe TIPUIIUIM K 3aK/IFOUEHUIO, UTO MOKHO CO3/1aTh H/lea/ibHYIO MUILY B BUJie ONTUMAaIbHOU
CMeCH UMCTBIX 3CCEeHI[Ma/bHBIX HYTPUEHTOB M, BO3MOXKHO, BKYCOBBIX A00aBOK. IIpesriomnaranoch
MeperuTH K MPOMBIIUIEHHOMY W3TOTOB/IEHUIO WJiea/lbHOW MUIIM, COCTOSIIEW U3 TaKOM ONTUMAalbHOU
cMecH HeoOxouMbIX 371eMeHTOB. (Bosiee mospobHO 3Ta pobiemMa paccMOTpeHa B I71. 5).

2.6.2. D1emeHmMHoe numaHue

Wpeda co3pars vjeanbHYHO, MakKCHMa/lbHO IO/Ie3HYIO IUILY yKe B KoHIje XIX-Hauanme XX B.
TpaHCOpPMUPOBanachk B U/lel0 0 KOHCTPYMPOBAaHUU CMeCH BellleCTB, HeOOXOAWMBIX [IJIsl TTOAiepKaHus
YKU3HU U He HYKJAIOIMXCs B Tlepepab0TKe, B ONTUMaJbHOM COOTHOILIEHUH, T. €. B UJIef0 O CO3/JaHUU
TaK Ha3bIBaeMbIX 3JIeMEHTHbIX, U1 MOHOMEPHBIX, ZIUeT (CM. TakxKe /1. 3 U 5). MbIc/ib 06 3/1eMeHTHOM
MUTAHWW CBOAWU/IACH K TOMY, UTO Ty OJIUTO- U MOJMMEDPHYIO TMHUIL, KOTOPYIO MbI TTOTpebsisieM, ciefyeT
3aMEeHUTDb TIUILEH, COCTOSIIEN W3 37IeMEHTOB, YYaCTBYIOIIMX B 0OMeHe BelleCTB. JTa IHUIIA [O/DKHA
COCTOSATb U3 HAaOOPOB aMUHOKMCJIOT, MOHOCAXapHW/IOB, >KUPHBIX KHC/IOT, BUTAMUHOB, COMel U T. [I.
[Ipeamnonaranock, UTO Takas THINA TI03BOJIUT Y/AOB/IETBOPUTHL IMOTPeOHOCTH uesoBeKa B TOUHOM
COOTBETCTBUU C 0COOEHHOCTSIMU ero oOmMeHa.

K koHI1y 70-X rofioB ObI7IO TIPe/I/I0}KEeHO HeCKOIbKO 37IeMeHTHBIX CUHTeTHYe CKuX auet (Tabsm. 2.6).
OcobeHHO TIpUBJ/IeKaTeIbHBIMU TaKUe UeThl Ka3aJucCh B KaueCTBe UjeanbHOW MUIM Oyayilero, Korja
Gnarofiapsi COUeTaHUI0 XMMUUECKUX TeXHOJOTMM U BbIUMC/IUTETbHOM TeXHUKU CTaHeT BO3MO’KHBIM
TOYHO KOHTDPOJIMPOBAaThb €e MOJIeKY/ISIDHbIM COCTaB M [Jlake MEeHSITb ero B COOTBETCTBUM C
oripefie/ieHHBIMU TMOTpPeOHOCTSAMU opraHu3Ma. bosee ToOro, rmpeArnonaraaoCh, YTO 4Ye/IOBEKy B
3aBUCMMOCTH OT BO3pacTa, (PYHKLIMOHA/JBHOIO COCTOSIHUS, 3/I0POBbS, BUJA TPYJOBOW AesiTeIbHOCTH,
K/IMMara, B KOTOPOM OH JKUBET, MOXKHO BBOJWTH pa3/IMUHble KOJMUeCTBa aMHUHOKHUCJIOT, @ B C/ydae
3a00/ieBaHUl — KOMIIEHCHUPOBaTh HeOCTAloIMe aMUHOKUC/IOThI U Jpyrvie KOMIIOHEHTHI paljloHa.



BbbI10 BbICKa3aHO Tpe/Io/ioKeHre, UTO 3/1IeMeHTHbIe UeThbl OKa)KyTCs OCHOBHBIMM TIPA KOCMMYe CKUX
roJieTax.
Tabmna 2.6. OCHOBHOM COCTaB 3/IeMeHTHOr0 parjoHa (mo: Winitz et al., 1970)

AMI/IHOKI/ICJ'[OTBI, r

JIuzun * HCI 3.58
JTenun 3.83
W3oneniyH 2.42
BanvuH 2.67
deHumaNaHUH 1.75
Aprunun * HCI 2.58
I'mctugm * HCI-H,O 1.58
MeTroHWH 1.75
AnanvH 2.58
Harpus- L — acmiaprar 6.40
TpeonuH 2.42
IIpovin 10.33
[manynH 1.67
CepuH 5.33
THpo3 UHATUNIOBBIN 3PuUp 6.83
Tpunrtodan 0.75
['nyramMux 9.07
LIcTenHATUNIOBBIN 3PP 0.92
BopmopacTBopuMbie BUTAMUHBI, M
Tuamun * HCI (B,) 1.00
PubodnasuH (B,) 1.50
ITupupokcun * HCI (Bg) 1.67
HukotrHamup 10.00
NHo3uT 0.83
[TanTtoteHar kanbLus (PP) 8.33
buoTtuH 0.83
donmeBas KMCJIOTa 1.67
Ackopb6unoBas kucsiota (C) 62.50
[lnanokobanamuH (B,) 0.00167
n- AMuHO0beH30lHast KUC/I0Ta 416.56
burtapTpar XxonvMHa 231.25
Comu, mr

Kanus nogup 0.25
Mapranua ayerar * 4 H,O 18.30

[lunka 6eH30aT 2.82



Mepu angerar * H,O 2.50

Kobansra auerar * 4H,0 1.67
Harpus rmuniepodocdar 5230
AMMoHMs MosTOzaT 0.42
Kanus rugpokcuy, 3970
Marunusi OKcup 380
Harpus xmopuf, 4470
JKesiesa IIrOKOHAaT 830
Kansuumsa xnopug * 2 H,O 2440
Harpus 6eH3o0ar 1000
YrnieBoapl, T

['nroko3a 555.0
['Mt0KOHO-0-/1aKTOH 17.2

}KI/Ipr H XXNPOPACTBOPHUMbI€ BUTAMUHLBI, MI'

OTWUJ1 IMHOJIear 2000
BurtamuHa A auerar 3.64
ButamuH D 0.057
a-Tokodeponarierar 57.29
MeHayioH 4.58
OO6111ast KaJIOPUIHOCTD (KKaJ1) 2500

Takum o00pa3om, C MO3UI[MNA TeopuMn COATAaHCHPOBAHHOTO IMHUTAHMUS CO3/aHue pahHUHUPOBAaHHBIX
TMUILEBBIX TIPOJYKTOB U 3JIeMEHTHBIX AUET He TOJIbKO BO3MOYKHO, HO M pallMOHaIbHO U TOJIyUWJIO

IIMPOKYIO MOAJEPKKY.

2.6.3. Ilapenmepa/ibHOe numaHue

CnenctBueM Teopuu COaaHCHPOBAHHOTO TWTAHUS SIBSETCS TpejCTaB/ieHue, B SpKod dopme
chopmynupoBaHHoe eife B 1908 1. [1.-O3.-M. bepT/io, uTo ofHa W3 I/IaBHbIX 3a/lad HACTYIUBIIETO
XX B. — 3TO MpsMoOe BBeJleHVe B KPOBb MUTATEIbHbIX Bellle CTB, MUHYS JKe/Ty[JOYHO-KHUILIEUHbIA TPAKT.
B HacTosiiee BpeMsi mpsiMoe (BHYTPHMCOCYAMCTOE, WM TlapeHTepa/ibHOe) MUTaHWe TPeBPaTuioCh B
IIIMPOKO pacrpoCTpaHeHHOe U BecbMa 3(GdeKTUBHOe CpeACTBO TIPSIMOTO BBe/leHUSI B KPOBb
HYTPHEHTOB, UCIIOMb3yeMoe TIpd JIeUeHWH Pa3MuHbIX 3abo/eBaHUl B TeueHHWe [I0CTAaTOYHO
JUTUTENTbHBIX TIepUOJOB BpeMeHH. B uacTtHocTtH, B HefaBHeM o63ope I1. C. BacumbeBa (1988) maHa
XapaKTePUCTUKA Psifia Crel[MaJM3upPOBaHHbIX CMeCer, UCIO0Ib3yeMbIX B KIMHUUYECKOW TMPAKTUKe [JIsi
MapeHTepa/JibHOTO TMWTAaHUs, W OCBelleHa WX TII0JI0KUTe/NbHAss pO/Jb B KOPPEKLMU PpPa3/AUYHbIX
3aboneBaHuii (HapyieHUss oOMeHa, B UYaCTHOCTH O0eNKOBOTO; pa3/MuHble TpPaBMbl, B TOM YMCJIe
O>KOTOBbI€; HapYIIeHUs >KeTyIOUHO-KUIIIEYHOr0 TPaKTa, B UaCTHOCTH OMepaTHBHbIE BMeIATe/bCTBa;
OHKOJIOTHYe CKHe 3a00/1eBaHusT; TIaTOJIOTHS TIeUeHH, TI0UeK U psif| IPYTUX).

@OyHIAMEeHTa/JbHbIX W TIPUKJIQJHBIX HWCCAeJ0BAaHUM, MOCBSIIEHHBIX pa3/MUHbIM acleKTam
npob/ieMbl MapeHTepaJbHOTO THWTaHUsA, upe3BbluaiiHoO MHOro. IlpuBefeM /sl W/UTFOCTPAIUU JIWIIb
HEKOTOpble M3 HUX, B KOTOPBIX OXapaKTepU30BaHbl MPEUMYIleCTBEHHO IMO0KUTebHble 3(PdeKThbl
3TOoro turna nutaHus: Campos et al., 1987; Lowry et al., 1987; KouapoBckuii u ap., 1988; Ctpoge,



[TaBapc, 1988; Adibi, 1988; Kreutzenberg et al., 1988; Legaspi et al., 1988; Neithercut, Smith, 1988;
Pineault et al., 1988, u ap. 3a py6e>xoM CyIle CTBYIOT crierjuanbHbIN KypHas (J. of Parenteral and Enteral
Nutrition) u cmpaBouHasi nuteparypa (Hampumep, Mirtallo, Oh, 1987), mocesieHHble Mpobieme
napeHTepajbHOr0 MUTaHusA. HemaBHO B o©karod (opme oOcCBellleHa HWCTOPUSI BO3HUKHOBEHUS
VCKYCCTBEHHOIO TTIUTAaHUS M OXapaKTepr30BaHbl JOCTOMHCTBA MapeHTepaJbHOro nuranus (Beicoukui,
1990).

BeposiTHO, CerofHsi MO)KHO TOBOPUTb O DPEBOJIOLMKA B 00/IaCTH TapeHTepasbHOr0 MUTaHUS,
0C00EHHO TOC/Ie TOTO KaK TOJIyYu/Id TIPUMeHeHre BHYTPUCOCYIUCTasl KaTreTepu3aliusi, 3QdeKTUBHbIe
TIPOTHBO CBEPThIBaOIIMe CPe/ICTBa U pa3HOOOpa3Hble J0CTaTOYHO OUMIlIeHHbIe HYTPUEHTHI. B cyiHocTr
B HacTositee Bpemsi B (hopme, 06/1M3KOM K UieaqbHOM, peasri30BaHO BBeJieHUE B IUPKYIATOPHOE PYC/IO
xopoio cbamaHCUPOBaHHOW CMeCH HYTPUEHTOB, KOTOpasi J0/bKHa Oblia Obl Y/IOB/IETBOPSITH BCE
noTpe6HOCTU opraHu3Ma. BMmecTe ¢ TeM UMeHHO ceiiuac, KOT/ia peo/jojieHbl OCHOBHbIE TeXHUUeCKHe
TPYAHOCTH, CTaJO SICHO, UTO MapeHTepa/ibHOe MUTaHue B MPUHIKIIEe He MOXKeT ObITh (JU3U0IOTHUHBIM
(cMm. . 3).



2.7. IOCTOMHCTBA TeOPHH C0A/TaHCUPOBAHHOI0 NMUTAHUSA

OTa Teopusi — OflHA W3 CaMbIX KPAaCUBBIX, KaK1e 3Haja UCTOpUsi OMOIOTUU, ¥ MbI BOCXUIIAEMCSI
€10 Jla)ke TOIJa, KOrJa HaCTYMWIO BpeMs KPUTHUKOBAaThb ee. B camom jese, COIacHO K/jacCUyeCKOU
TeOpUH, NUTaHHWe UHTepIIpeTUPYeTCs KpalHe JIOTUUHO. JTO — IIOCTYyIUIEHHWe B OPraHW3M BelleCTB,
HeoOXOMMBIX [jii ero SHepreTUUeCKHWX U TUIaCTUUeCKUX PacXofioB, [Ji ero >KU3HeAesTenbHOCTU
(ocHOBHOI 0OMeH U BHeIIHsist paboTa, KOTOpasi MOXKeT ObITh TOUHO U3MepeHa), a B HEKOTOPbIe Teprobl
KU3HU — s pocta. OfHM BeleCTBa 3aMeHsieMbl, [pyrue — He3aMeHUMbl, TaK KakK He
CUHTE3UPYIOTCS JaHHBIM OPraHM3MOM U MOTYT MOCTYIaTh TOJbKO MU3BHE.

Teopusi OT/IMUaeTCsi CTPOTOCTBIO M MOC/e[0BaTe/IbHOCTBIO CBOel akcuoMartuku. OHa JIeXXUT B
OCHOBe BCeX COBDEMEHHbIX KOHLIeMIUM MUTaHUST M TI03BOJIW/IA [laTh HayyHoe OOBSICHeHUe
noTpeOHOCTSIM B TIMINe TI0 JHEPreTUYeCKUM, TIIaCTUUECKMM U JIDYTUM ee KOMITIOHEHTaM.
Knaccrueckass Teopus CTUMYIMpOBasia pa3BUTHE Ba)KHbIX TeOpPeTUUEeCKUX U MpaKTHUyeCKHUX
HaTlpaB/ieHU MeAULIMHbL, OMOJIOTUM, CEebCKOTO XO03SMCTBAa W TIPOMBIIVIEHHOCTH. OHa He TOJbKO
MOCTY/IMPOBaja Uer, Kacarolpecss ONTUMU3aLly TTMTaHUs U CO3/JaHUsl B KOHEYHOM UTOre H/lealbHOU
TUIIM, HO U TIOCTY’)KWU/Ia HayuHOW OCHOBOM /ijisi pa3pab0TKK paljMOHAbHOTO TTUTAHUS U er0 pPeKuMa.
Teopusi mo3BoJIM/IA TIPEO/IO/IETh MHOTHE HYTPUTUBHBIE JedeKThbl U 0ose3Hu 1iobaapHOro Maciiraba,
CBSI3aHHbIE C HEJO0CTAaTOUHOCTHH) BUTaMUHOB, He3aMEHHWMbIX aMUHOKUC/IOT, MUKPO3JIEMEHTOB U T. [.
Bnaropapsi Teopuu cb6anaHCUPOBAaHHOTO MUTAHUS CO3/IaHbl M HAYYHO 000 CHOBaHBI Pa3/IMUHbIe PAl[UOHbI
MIATAHUS [I7Is1 Hace/leHUsI BCeX BO3PACTHBIX TPYII C yUeTOM (pU3UueCKOW Harpy3ku, (PyHKIIMOHAIbHOTO
COCTOSIHUS, K/JIUMATUUeCKUX U [JIPYTUX YCJIOBUM >KW3HUW; OOHapy)KeHbl HeW3BeCTHble paHee
He3aMeHVMble aMUHOKUCJ/IOTbI, BATAMUHbI, MUKPO3JIEMEHTBI U T. [I.

Teopus cb6amaHCUPOBAaHHOTO MUTAHUS MOCIY)KUAa OCHOBOM COBPEMEHHBIX MUIIEBbIX TeXHOIOTUM
U /lajia BO3MOXXHOCTh pa3paboTarh rpakThueCcKrue MepOIpUsTUs, CB3aHHbIe C THUIIEBEIMU peCcypcamMu
U nuTtaHueM. Ha Heill 6a3upyrOTCS TPOMBIIUIEHHbIE, arpOTeXHUUeCKe U MeJUIIMHCKUe pa3paboTKuy,
KOTOpble B 3HAUUTE/IbHOM Mepe OMUpaloTCs Ha WU/el0, UTO YIydllleHue CBOMCTB MOTpeOsisseMoit MU
MOXKeT OBbITb JOCTUTHYTO 3a CUeT YBeJIMueHUsl CofiepKaHusi HYyTPUEHTOB Ha (hOHe yMeHbIIeHUs [I0/IU
Ganacta. Ha 3ToM mocTpoeHbl MHOTHE OCOOEHHOCTH TiepepabOTKU TIPOAYKTOB YKMBOTHOBOJCTBA U
PacTeHUeBO/ICTBA, B TOM UMCJIe 3eDHOBBIX KY/IBTYP, a TAK)XKe MPUTOTOB/IEHNE OUUIIIEHHBIX MYKU U X71e0a,
paMHUPOBaHHBIX Caxapa, Macja, COKOB U Psiia APYTUX MPOAYKTOB.

Knaccuueckasi Teopusi Oblla OHOW W3 TIepPBBIX, €C/IM He TepBOM MOJIEKYISIPHON Teopuell B
OuosIoTMM ¥ BO MHOTOM TIOC/TY)KWJA Pa3BUTHUIO HOBBIX WJlell U TIPOrHO30B B 001acTu TuTaHus. B
YaCTHOCTH, ellle HeJJaBHO 0OCykJanach ujesi 6e30a/11acTHOrO MUTaHUs KOCMOHABTOB. B Oyayiiem Ha
OCHOBe wujeud cOanaHCUPOBAHHOTO TIMTaHUs TIpeArosaraaach 3aMeHa T[OJMMEepPHOW MHIIM Ha
MOHOMEpHYIO, 3J/IeMEHTHY0. JTO MOIVI0O Obl CTUMY/IMPOBaTh TIPOMBIIUIEHHBIA BBITYCK BCEX
HeoOXOZMMBIX KOMIIOHEHTOB, 0CO0EHHO aMUWHOKHWCJIOT, YTO CYIIeCTBEHHO /[ijis ONTUMHU3al[uu
CTPYKTYpPbl MUTaHUSI 3a cueT JedUIUTHbIX OeTKOBLIX KOMIIOHEHTOB. Bce 3To KakeTcsi 0Cc0OeHHO
peasibHbIM Ha (oHe OypHOTO pa3BUTHs OMOTEXHOJOTMM U TeXHUKU CHHTe30B. [IpuB/iekaTenbHOCTh
5/IEMEHTHBIX DPALMOHOB O4YeBH/HA. [leUCTBUTENbHO, KaK YIIOMSHYTO BBIe, TPHA MCII0/Ib30BaHUU
BBIUMC/IUTE/TBHOM TEXHUKW MOXHO Oblio Obl uzeanbHO cbOanmaHCUpOBaTh TOTpeOsieHWe U pacxof
TIUIIEBBIX BEILECTB B COOTBETCTBUM C TMOTPEOHOCTSIMM KaXK/OTO WHAWBUAYyMa, CBSi3aTb AUETHI C
BO3PACTOM U KOHCTUTYLIMEN uesioBeKa, XapaKTepoM ero paboThl U T. [.

3aMeTUM, UTO OAWH W3 JIWJIePOB HOBOW 00/1aCTU XMMUYECKOTO CHMHTe3a muiM akaza. A. H.
HecmesiHOB mojuepkyrBa/l MHOTHe BaKHbIe TIPEMMYILeCTBA, KOTOPbIE JiaeT Iepexof OT arpOTeXHUKU K
uHaycTpuanbHOM TexHuke (HecmesiHoB, benmkoB, 1965). IIpu 3TOoM Teopus cOanaHCMPOBAaHHOIO



TIATaHUSI MOXKET CY>KUTh HaydHOU 6a30i /ji TaKOTo Iepexofia, UTO B UCTOPUH UesloBeueCTBa SBUJIOCH
ObI OTHOM W3 BeJIMUAMIIX PEBOJTIOIUH.

Takum oOpa3om, Teopusi cOa/laHCUPOBAaHHOT'O MTUTAaHUSI — TEOpHsl, OCHOBAHHAs Ha TO/epyKaHUH
JKU3HeesTebHOCTH OpraHu3Ma Omarofapsi TIPUTOKY BelleCcTB, cOalaHCMPOBAaHHOMY C WX TOTEpsSIMU.
OTOT TpUTOK obecreurBaeT TIOCTOSIHCTBO MOJIEKYISIDHOTO COCTaBa OpraHuW3Ma, HeCMOTpsi Ha
MEHSIOIIMECST YCIOBUS XKU3HeIesITeJIbHOCTU. TeM He MeHee KjlaCcCHYeCKasi TeOpUsl MATAaHUS OKa3asach
T10/] yIapoM, TIOTOMY UTO OMOJIOTHS UMEeT /IeJI0 C CUCTeMaMHU U KUBBIMU MallIMHaMU 0Co00ro pojia.



2.8. Kpu3uc Teopun c6a/1aHCUPOBAHHOT0 NMATAHUA

CepeqHa XX B. MOXET CUMTaTbCsi BpeMeHeM HauOO/bIero  pacijBeTa TeOpUH
cOa/laHCUPOBAaHHOTO MHUTAHWS W BpeMeHeM, KOr/lla Hauajach WHTEHCHBHAasl TTPOBEepKa HEKOTOPBLIX ee
Hanbosiee Ba)KHBIX TTOCTYIAaTOB Ha JOCTAaTOYHO BLICOKOM YPOBHE Pa3BUTHUSI OWOJIOTHH, MeJULIMHBI U
TeXHOJIOTUU. PaccMOTpUM K/acCUUeCKyl0 Teopuio 0alaHCUPOBAHHOTO TWUTAaHUS C TIO3ULIUM ee
AKCMOMaTUKM Ha HEKOTOPbIX MpHUMepax, UMEIIMX MNPUHLMIIUAIbLHOEe 3HaueHue [Jid MOHUMaHUS
TIPOLIe CCOB MTUTAHMS U yueTa X O1ooruye CKMX acrieKTOB.

[TorbITKa OXapaKTepr30BaTh MMTaHWe Kak CcOa/laHCUPOBaHHBIN MPOLIeCC TTOCTYIUIEHUST U pacxofia
MUILEBBIX BeIeCTB — BaKHbIM JlepeKT Kjaccuueckol Teopuu mnuTaHusi. CornacHO 3TOW Teopuw,
JKUBOW OpraHuW3M SIBJSIETCS MAallMHOM, KOTOpasi Hy)KJaeTcsi Jjisi CcBoero (yHKIIMOHUDOBAaHUS B
VCTOYHUKE SHEepPruu («TOTUIMBE») U TOCTOSTHHO 0OHoB/sieTcsi. Cepbe3Hoe [OCTHXKeHHe COBpPeMeHHOM
OUonoruy 3aK/oJyaeTcsl B TMOHMMAHUW TOTO, UTO B >KWUBOM OpraHM3Me OfHM W Te ’Ke 3JIeMeHTbI
WCMO/Bb3YKOTCSI B KaUeCTBe KaK CTPOUTEIbHBIX MaT€pUasioB, TaK U TOMJ/IMBA. SIpKUM MPUMEPOM 3TOMY
MOXKeT CJIY>KUTh JOBOJIbHO IIIMPOKO PacIipoCTpaHeHHasi aMUHOKUCI/IOTA a/laHUH.

Boobire  mommbyHKI[MOHATBHOCT —  BaKHeMINIasg  XapaKTePUCTHKA BCeX  3JIEMEHTOB
OuvonoruuecKUx CHUCTEM, B TOM UHCIe M TeX, KOTOpble 00ecCreunBalOT pa3Hble 3Tallbl NMUTAHUS.
Hampumep, /ielilIMH ¥ HEKOTOpbIe Jpyrve aMUHOKHMC/IOTHI, Oyayurd KOMIIOHeHTaMU OelKOBOM TIHIIM, B
TO ’Ke BpeMsl KaK MeJUaTopbl WU MOAYIATOPbl y4YaCTBYKOT B perysiiid HEPBHOW [esATebHOCTHU
opraHusma. VMi3MeHeHUe WX COOTHOILIEHUS BUSIET U Ha Tipoliecchl 6enkoBoro obMeHa (B 0CO6eHHOCTH
Ha cuHTe3 O0eNKOB), W Ha TMPOI[eCChl, CBSI3aHHbIE C TIOBEJAEHHEM JKUBBIX OPraHU3MOB M €ro
HarnpaB/eHHOCTbIO. MHOrMe KOMIOHEHTbl MHWIM CAyXKaT Tipe/ille CTBEHHUKaMu TOPMOHOB U
HeMpOTPaHCMUTTEPOB U, CJIe/I0BaTe/IbHO, YUaCTBYIOT He TOJILKO B ITOCTPOEHUM pa3/InUHbIX OeKOB, HO
v B (OpPMHUPDOBAaHMU TOPMOHA/JBHOTO TMarTepHa oOpraHu3Ma (cM. Takxke M. 6). YpoBeHb U
WHTEHCUBHOCTh OOMeHa, KaK U XapaKTep «TOIUIMBa», MOTYT MEHSITbCS B IIMPOKUX IIpefiesiax B
3aBUCUMOCTH OT BU/IOBBIX U WH/IMBU/IyabHBIX 0COOEHHOCTel opraHu3Ma, B pe3yrbTare aJalTHBHbBIX U
HeaZIalITUBHBIX [epeCTPOEK, MPU MaTo/I0TUH U T. [.

Wtak, mepBasi uzes, Kotopas c(opMHpoBasiach B K/IaCCMUYeCKOM €CTeCTBO3HaHWU U Oblla
TpuMeHeHa K TeopuM cOaaHCHPOBAHHOTO MHUTaHUS (MMeeTCs B BHY TeOpPHUsl MallMHBbI, paboTa
KOTOpOM TpebyeT TOIUIMBA), HY)KJAeTCs B CYIIEeCTBeHHBIX H3MeHeHMsX. OpHako ele OOJIBIIMX
W3MeHeHWM TpeOylOT Apyrve MOCTY/IaThl K/IaCCUUeCKOM TeopHH, K OOCY)KIEeHWIO KOTOPBIX MBI U
TepexoJuM.

Kak 6bI710 OTMeUeHO, B OT/IMUMe OT aHTUUHOM TeOopHHU K/lacChuecKasi TeOpUs CBA3bIBaeT MUTAaHUe
C U3B/IEYEHUEM TOTOBBIX MUIIEBBIX BEIlECTB M3 MUILEBLIX MPOAYKTOB. CyIIHOCTh MUILIEBADEHUSI B 3TOM
Ccllyyae  CBOAWUTCSI K  MeXaHHMUYeCKOMY, (U3UUeCKOMYy M XUMUUEeCKOMY, B 0COOeHHOCTH
dbepMeHTaTHBHOMY, pa3/le/leHUI0 HYyTpueHTOB U Oamnacta. CriefioBaTe/ibHO, C TOUKM 3peHUst
K/IaCCUUeCKOW TeOpUM TUTaHHe 3aK/II0UaeTCsl B M3B/IeUeHWHM HYTPUEHTOB M oTOpachiBaHUM OassiacTta
[0 ero MoCTyIJieHus1 B opraHu3M. VICK/itoueHue COCTaB/SIOT JIMIIb >XKBayHble X HEKOTOpbIE Jpyrye
JKUBOTHBIE CO CJIO)KHBIM >KeyIKoM (HO He MOHOTaCTPUUHbIE OPraHW3Mbl, K KOTOPbIM OTHOCHUTCS U
yesioBeK), 00saziarolipe CriocoOHOCThIO MCIOJb30BaTh MUILEBbIe BOJIOKHA. TakuM 06pa3oM, BO3HUK/IA
uzies cHabkeHUsi opraHu3aMa MasobasiacTHOM unu 6Ge30asyiacTHOM ONTUMU3KMPOBAHHON CMeChiO
HYTPHEHTOB. B HOBOI1 Teopuu afieKBaTHOTO TUTAHUS, KOTOpasi OyzleT oXapakTepr30BaHa B C/ieAyrolei
I7IaBe, pa3BUBaeTCs TipeZicTaBieHre 00 oOpa3oBaHMM YaCTU HYTPUEHTOB B OpraHu3Me HWMEHHO W3
GasacTHBIX BelreCcTB (Tak Ha3blBaeMble BTOPUUHBIE HYTPHEHTBI). DTO COBEPIIEHHO HeK/IacCHYeCKOoe
TIpe/iCTaB/IeHHe, HO OHO B U3BeCTHOM Mepe BO3BpalljaeT HaC K HEKOTOPBLIM OOIIMM H/iesiM APUCTOTeIs U



lamena. Tlpu ymiybsieHHOM aHanM3e OKa3aaoCh, UTO Oa/ylaCTHble BeIleCTBa  SIB/SIFOTCS
bur3M0/I0oTUe CKM Ba’KHBIMH, a UaCTO BUTAJbHBIMU KOMITOHEHTaMU THIIM. Tak, mo0aBieHre B paljioH
Oa/iIaCTHBIX BEIECTB Y/IydlillaeT MHOTHE >KM3HEHHO Ba)KHble XapaKTEpPUCTHUKM OpraHu3Ma U B psifie
cylyyaeB C/IYKUT NPOodUIaKTHUe CKUM CPeJICTBOM MPOTUB Psifia Cephe3HbIX 3a00/1eBaHUM.

B kjaccryeckou TeOpuM ajlMMeHTapHbIMd TpaKT pacCMaTpUBAaeTCsl KaK T[OYTH HjleabHbII
XAMHWUeCKU 3aBoj, paboTaroliiii B HeWJleanbHBIX YC/IOBHSAX M3-3a HEKOTOPBIX /1e(eKTOB ChIpbs
(HampuMep, 3arpsi3HEHHOCTH MUILEBBIX MPOAYKTOB), @ TAKXKE M3-3a TOr0, UYTO B >KETYJOUHO-KHIIIEYHOM
TpPaKTe TPUCYTCTBYIOT OakTepuu. [Ipyd 3TOM CYILeCTBYIOT CIiel[ha/ibHble CUCTEMBI, 00OecreunBarolyie
3alMTY OT KOHKYpeHIIMM OakKTepuil 3a oOiajaHvie HYTPHEHTAMH, OT IPOHMKHOBEHMSI OaKTepuil BO
BHYTPEHHIOIO Cpe/ly OpraHM3Ma, OT TOKCHUYeCKUX AeMCTBUI OakTepuii, OT WHBa3ui U T. [. B HOBoH
TeOPUM a/IeKBaTHOTO TMMTaHUsSI TIOCTereHHO C(OpMUPOBaIOChH TIpe/CcTaB/lieHUe O TOM, UTO
bakTepuanbHasi ¢yiopa UrpaeT JBOWHYIO POJib — C OAHOW CTOPOHBI, KOHKYPEHTa MakpOOpraHu3Ma 3a
HYTPHEHTHI ¥ TIOTeHI[MA/IbHOT'O TIaToreHa, C APyrol — Ba)KHOTO CUMOMOHTA U TOCTaBIIMKAa BTOPUUHBIX
HYTPUEeHTOB. BcrescTBue 3TOro, Kak OyeT TOKa3aHO HU)Ke, OpraHuW3M B MeTabosrueckoM CMBbIC/ie
TpeBpaIlaeTCsl B HaIOPraHU3MEHHYIO0 CUCTEMY.

[anee, yTO OYeHb Ba)XXKHO, €C/JIM B COOTBETCTBUM C K/IAaCCUUECKOM TeOpHveu IHUTaHue — 3TO
cHaO)kKeHHe opraHW3Ma HYTpUeHTaMHU, TO B TOC/e[HUe ToAbl BCe Oosiee SICHOM CTAaHOBUTCS POJIb
JIPyroro TIOTOKa W3 >KeJyJOYHO-KUIIIEUHOr0 TpaKTa BO BHYTPEHHIOK Cpely OpraHu3ma IOTOKa
PerylITOpHbIX (DaKTOPOB, KOTOpble B psifie OTHOIIEHWW HeoOXoAWMbI g (YHKLIMOHUPOBAHUS
opraHusMa. PerynsitopHble (akTopbel 00ecreurdBalOT He TOJILKO aCCUMUJISIUI0 T, HO |
(yHKILIMOHMPOBaHWEe OpraHM3Ma B 11eJI0M, a TaK)Ke ero OT/le/IbHbIX OPraHOB U CHUCTEM.

Wness snemMeHTHOro (MOHOMEPHOrO) IMTaHHWs, OCHOBaHHasg Ha TeopuM cOamaHCHPOBAHHOTO
TIMTAaHMS, TaK)Ke He Bbllep>Kasia IPOBePKH BpeMeHeM, uTo OyZieT rmoka3aHo Hke (CM. 1. 3).

HakoHell, K UHC/ly KOpDeHHBIX HeJOCTaTKOB KJ/aCCUUeCKOM TeOpur CJielyeT OTHECTU ee
AHTPOIOLIEHTPUYE CKUM XapaKTep, T. €. HallpaB/JIeHHOCTb Ha pellleHrWe MPUK/IA[AHBbIX 3aJad MUTaHUS
ye/l0BeKa, TOYHee K 3ajauaM paljMOHa/bHOIO TWTaHWSI 4YejioBeKa, B YC/IOBUSX, KOIJla OH CaM He
CroCco0eH 0CTaTOUHO YeTKO YCTaHaBAMBaTh CBOU MHINEBble MOTpeOHOCTH. VIHBIMH C/IOBaMH, 3Ta
Teopusi HeZI0OCTAaTOUHO OHMOJIOTMYHA W 3BOMIOI[MOHHA. VIHTepeCHO, UTO B paMKax K/jlacCUue CKOW Teopuu
MATaHUS He TIOAJAl0TCs OOBACHEHWIO pe3KHe pa3Ivuds B COCTaBe pallMOHOB, TPAAWLIMOHHO
HCMO/b3YEMbIX Hace/leHueM Ppa3HbIX K/IWMaThueCKUX MnosicoB. Hampumep, paijdoHanbHas [AUeTa,
coCTaB/ieHHasl Ha OCHOBe TeopHMU COa/laHCUPOBAaHHOTO MHUTAHWS W TIPUTOAHAs ZJis eBpoIleiilleB, He
BCerJja MOXKET ObITb MCIIO/Ib30BaHa /ISl TMTAHUSI CEeBEPHBIX HAPOZIOB, IMMINEBOM PAllMOH KOTOPBIX
COCTOMT TMPEeUMYIIe CTBEHHO 13 Msica, >XKMpa U pbibbl. TeM He MeHee 3TOT pallMoOH He BbI3bIBAET KaKUX-
b0 BpeAHBIX TociencTBUi. Elre Oosee yIWBUTE/NbHON KaXkKeTCsl TIPEMMYILe CTBEHHO paCTUTe/bHasI
nuia y Oo/bIIMHCTBA >KUTesled VHAMKM M MHOTHUX HETPUTSHCKUX TiJieMeH. B paloHe T0cC/eHUX
CymMMapHoe KoJyinuecTBO benka He mipeBbitiaeT 5—8 %. CTosib )Ke pa3uTesibHbI pa3nuus B OTpeb1eHnn
MUHepa/bHbIX BellleCTB pa3HbIMU HapoZamu. (B maHHOM ciydae Mbl paccMaTpuBaeM (M3M0/I0OTHMYe CKUe
NMoTpeOHOCTHU OpraHrM3Ma B COOTBETCTBYIOIIUX COJISIX).

Knaccuueckasti Teopusi HETIPUTO/IHA TaKxKe sl OObSICHEHUsI PeTry/ISLiuK TUTAHUSI y OOJIBIIIMHCTBA
TPYINIT OPraHU3MOB C Pa3/JIMUHLIMM THUIIAMM TTUTAHUS M C Pa3/IMUYHBIMU MeXaHHW3MaMM repepadoTKu
MWLM Ha OCHOBE TIPUHI[ATNIOB CAMOPETY/ISILIUMU.

Takum o0Opa3oM, BO BpeMs HaWOOJIBIIMX YCIEXOB TeOpUM COaaHCHPOBAHHOTO TTUTAHUS
YCU/IUBAJICSl ee KPU3UC, KOTOPbIM U TpUBea K (OPMUPOBAHHIO HOBOM TeOPUU MUTAHUS, Ha3BaHHOU
HaMU TeOopveM afieKBaTHOro murtaHusi (cM. mi. 3). B HacTosiee Bpemsi MOKa3aHO, UTO 3Ta TeOpUs
TI03BO/ISIET PeIMTh Psifi TPYAHBIX TEOPeTUUECKUX U TIPUK/IA[HBIX 3ajau, repejl KOTOPhIMH ObUH
Oe cCUMBHBI TPAAMUIIMOHHBIE TTOIXO/bI.



2.9. 3aK/TIIouUnTe/ILHbIEe 3aMeUaHusa

B aToili miaBe Obla KpaTKO pacCMOTpeHa K/jacCuuecKasi TeOpvs MUTaHUs, 4aCTO Ha3biBaemasi
Teopueli cOasaHCHpOBaHHOTO TMTaHUs. Kak HEOAHOKpaTHO OTMeYeHO, OHAa SIBSIeTCS OfHWUM U3
BBICIIIMX /IOCTW)KEHUM MHOTUX 00siacTeii 3KCIiepuMeHTaabHOU OMOJIOTMY Y MeAUIIMHBI U TI03BOJISeT
OXapaKTepu30BaTb OpraHu3M (C ero MoTpeOHOCTSAMU B pa3/MUHbBIX THUILEBLIX BeIIeCTBaX U C MX
TIOCTYIJIeHWeM) KaK CHUCTeMY, KOTopasi CTPeMUTCS K TIOJJiep>KaHUI0 ujeanbHOro GasmaHca. Ha artoit
OCHOBE BeJIeTCSI TOMCK 3CCeHILMalbHbIX HYTPUEHTOB,1 HaMeyaroTCs MyTH YIyullleHHsI CBOWCTB MUY,
pa3pabaThiBatOTCsl ONTUMabHbIE PeXKUMbI TTUTAHUS U T. /. BMecTe ¢ TeM 3Ta Teopusi C CaMOro Hadasia
cTasa (OpPMUPOBATbCS KaK aHTPOMOLIeHTpUUecKasi, W MHOTMe Ba)KHelllMe Ouo/oTHYecKue Wu
9BOJTFOL[MOHHBIE MOAX0/bI 00IIIero 3HaUeHUsI OCTaJUCh B CTOPOHE U He ObUIU yuTeHbI eto. B 3ToM ofuH
u3 ee (PyHJaMeHTaIbHBIX HEJOCTaTKOB. B KoHeuHOM wuTore crajsa (POpMHUPOBATbCS HOBasi TEOpHs
MUTaHus, KOTopasi 6a3upyeTcs Ha ropasfo Oosiee IIMPOKOM aKCHOMAarWKe, COXpaHsisi, KaK OHU TOTO
3aC/Ty>KUBAIOT, OCHOBHBIE JIOCTHXXeHUsI Teopuu cbamaHCUPOBaHHOTO MUTAHMUSI.

3a mpezenaMy 3TOW IV1aBbl OCTasach KOHLEMLUSI WleaJbHOM MUIIM U MJeasbHOrO MUTAHUS Kak
OfIHOTO, OBITH MOXKeT, Haubosiee Ba)KHOTO CJIACTBUS, BBITEKAIOIIET0 W3 KJ/IaCCUUYeCKON Teopuu
MUATaHUS. DTOW KOHLIENLMH MOCBsIIeHa CrieldaibHas riaBa (CM. I 5).

CnenyeT 3aMeTUTb, YTO B PaMKaX KJlaCCUUeCKOW TEOpWUU MUTAHUS Ye/IOBEK SIB/ISETCS] BePILIMHOU
TpO(PUUeCKOM THpaMU/Ibl U LIEHTPOM HayyHbIX WHTEPECOB, TOrJa Kak, COIVIACHO HOBOW Teopuu
TIUTaHKsl, OH TIpeZiCTaB/sieT cOO0M KpoIlleuHoe YaCTHOe 3BeHO B C/I0)KHEHIIIeM KPYroBOpPOTe BelleCTB U
SHEepruu B MPUPOJe, Te Tpoduueckre CBsi3U HarboJiee Cyille CTBEHHBL

HakoHel], HaZil0 CKa3aTb, YTO TOUHble (PU3UKO-XUMUUYECKHE TMOAXOAbl COXPaHSIOT BCIO CBOIO
Ba)KHOCTb [I/Isl TIporpecca Teopuu mnuTaHusi. Ho CTo/b ke CylleCTBEHHBIM SIBISIETCS CHUHTE3 3THUX
TIOJIXOZIOB C pa3/IMuyHbIMU, B 0COOEHHOCTH 3BO/IOI[MOHHBIMY, MoAxofaMy. Ha 3ToM Mbl 3aKaHUMBaeM
pacCMOTpeHUe KjacCuueCcKol Teopuu cOasiaHCHPOBAHHOTO MUTAHUS U TMePexoiiiM K HOBOM Teopuu —
TeOpUU a/IeKBaTHOTO MUTAHUSI.



I'/1aBa 3. Teopusa ajeKBaTHOr0 MUTAHUSA




3.1. BBojgHbIe 3aMedaHusd

OKCIlepyMeHTa/lbHasi  TpOBepKa  psZida BaKHBIX  MOJIOKeHUWHM U CAe[CTBUU  TeOpuu
cba/aHCUPOBAHHOTO MHUTAHUS C YUYeTOM psjila HOBbIX (PYH/JaMEHTa/TbHBIX OTKPBITUN B OUOIOTUU
TpuUBejia K WX MepecMOTpy. bbiio oOHapy)keHO, UTO C/ie[ICTBUEM KJ/IaCCUUeCKOW Teopuu
cba/laHCUPOBAaHHOTO MUTaHUSI ObUIO HEeCKOJIbKO Upe3BbIUaliHO Cephe3HbIX OMMO0K. OfHa M3 HUX —
ujiest ¥ TIOMBITKU CO37iaHusi Oe30asacTHOM muilM. banaHCHBIM TIOAX0/ M BbITEKalollasi U3 Hero ujes
padguHupoBaHHOM (6e30aniacTHOM) THUIIM, MO-BUAUMOMY, TIPUHECTU CYleCTBeHHbI Bpef. Tak,
yMeHbllleHre J0/iM OBOLed M (DPYKTOB B paliMOHe, UCIOJIb30BaHME OUMIIEHHBIX 3/1aKOBBIX KY/IBTYP,
papUHUPOBAaHHBIX MPOAYKTOB U T. /. CIIOCOOCTBOBA/IM Pa3BUTHI0 MHOTUX 3abojieBaHUM, B TOM YKC/ie
CepAeYHO-COCYIUCTOU CHUCTEeMbl, JKeJyNOUHO-KUILIeUHOrO0 TpaKTa, IleUeHW U JKeJYHbIX MyTeu,
HapyllleHUu oOMeHa, BO3HWKHOBEHUIO OXXUDeHUs U JAp. bbl1 cAenaH Takxke psifi OMMOOYHBIX
3aK/IFOUeHUN 0 MyTSX ONMTHMU3al[My NuTaHus. [Ipyrasi oinmbka — wujes WCIO/Ib30BaTh 3JIeMEHTHOe
NMUTaHUe Kak (PU3U0JIOTHUECKU TOJHOLIEHHYI0 3aMeHy TPaJULIMOHHOW nwuile. ToYyHO TakXe HUKOrJa
MpsIMOe BHYTPUCOCYIWCTOe TIMTaHWe He CMOXKeT obecreudTb Bcero KoMIuieKca OuosiorhuecKux
3¢ (eKTOB, KOTOpble MMEKT MeCTO TpPU eCcTeCTBeHHOM NuTaHuu. COBepIeHHO [PYyroMl BOMpPOC —
WCI0/Ib30BaHe MOHOMEDOB B KaueCTBe TUIIEBbIX [00aBOK, a 37eMeHTHBIX JUeT BPeMeHHO 10
MeJUIIMHCKUM PeKOMeHALIUSIM TPU SKCTPeMasTbHbIX 00CTOSITe/IbCTBaX.

st Toro 4TOOBI MOHATH Pa3/IMUMs MEXX/Yy /IByMsI TEOPHUSMU U TIPUUMHBI TOTO, UTO KJacCUuecKast
TeOpUsi CTAHOBUTCS Ba)KHbIM 37ieMeHTOM Oosiee 00leli Teopuu a/leKBaTHOTO TUTaHUs, ClefyeT
OXapaKTepu30BaTb OCHOBHbIE TTOJI0JKEHUS], TeOpeThUeCKre CJIeICTBUS U TIpaKTUUYe CKUe peKOMeHJaluu
HOBOM TeOpUM U COMOCTaBUTh MX C TaKOBLIMM KJjacCHuecKoil. PaboThl, TMOCBSIEHHbIE TeOpUU
a/IeKBaTHOTO MHUTaHUs, OMyO/JMKOBaHbI B Tepuoguueckoii meuaru (Yrones, 19866, 19878, 1988) u B
MoHorpa¢usx, yBueBumx cseT B 1985 u 1987 rr. (Yrones, 1985, 1987a).



3.2. OCHOBHBIE I10CTY/IaThl TEOPUHU aJJeKBAaTHOI'0 MUTAHUSA

Kpu3suc teopun cb6asaHCUPOBAHHOTO MUTAHUS U OTKPBITHE HEKOTOPBLIX BUTA/IbHBIX, HEM3Be CTHBIX
paHee MeXaHW3MOB (JIM30COMALHOTO U MeMOpPAHHOTrO THI[eBapeHHs, pa3/IMuHbIX BUJOB TPAHCIIOpPTa
MUIIEBbIX  BelecTB, O0OmMX 3¢hdeKTOB KMIIeYHOW TOPMOHA/IbHOM  CHCTEMBbI), Ppe3y/IbTaThl
COTIOCTAaB/eHUS Psifla XapaKTePUCTUK 0e3MHUKPOOHBIX U OOBIMHBIX >KUBOTHBIX, JAAHHBIE TPSIMbIX
WCC/IeZIOBaHUM B/IMSIHUS 3JIEMEHTHBIX [JUeT Ha OPraHWU3M U T. [l. [IPUBEJIU K MepeCMOTPY PsiJla 0 CHOBHBIX
TIOJIOKEHUM 3TON Teopuu. Ha ocHOBe Mo/ydeHHBIX Z@aHHBIX W 00001eHWIT HaMu Oblla TpejjioXKeHa
HOBasi TeOpUsi — TeOpUsl aJleKBaTHOIO MNUTAaHUS (ee pa3BUTHUE elle [Ja/leK0 He 3aBepilieHO) U
chopMynMpoBaHbl HOBblEe TIOCTY/IaThl OCHOBOIOJIAralolllero 3HaueHus: 1) MUTaHUe TIO/epP>KUBaeT
MOJIEKY/ISIDHBIM COCTaB W BO3MEI@ET JHepreTUYeCcKre U IUIaCTAUeCKHe pacXo[bl OpraHu3Ma Ha
OCHOBHOM 00OMeH, BHEIIHIOK paboTy U pPocCT (3TOT MOCTYIAT — eAWHCTBEHHBIM OOLMM /151 Teopuit
cOa/laHCUPOBAaHHOTO M aJIeKBaTHOTO TMHUTaHWs); 2) HOpMa/lbHOe MuTaHWe OOyC/IOBIeHO He OfHUM
MOTOKOM HYTPUEHTOB W3 >KENYJOYHO-KHUIIIEYHOTO TpaKTa BO BHYTPEHHIOIO CpeJly OpraHu3ma, a
HeCKOJIbKUMU MOTOKAaMW HYTPUTHMBHBIX W PErylISTOPHBIX BeleCTB, UMEIIMMU >XU3HEHHO BaKHOE
3HaueHue; 3) HeoOXOAUMBIMU KOMITOHEHTaMU THIIA C/Iy)KaT He TOJbKO HYTPHUEHTHI, HO U OasilacTHbIe
BelleCTBa; 4) B MeTabo/iueCKOM M 0COOeHHO TpoduueCKOM OTHOIIIEHWH aCCUMHUMPYIOIIMY OpraHu3M
SIB/ISIETCS  HAZIOPTaHU3MEHHOM CHUCTeMOW; 5) CyIIeCTBYeT 3SH/I03KOJIOTHSI OpraHu3Ma-X03sMHa,
obpasyemasi MUKpOQIOpoi KHIIIeUHHWKAa, C KOTOPOW OpraHvW3M XO3sIMHA TIOZIeP>KUBAET CJIOXKHbBIE
CUMOHOHTHBIE OTHOIIIEHUS, A TaK)Ke KHUIIIeUYHOM, WM SHTepanbHOM, cpemou; 6) 6GamaHC MHINEBBIX
BeIIeCTB B OPraHU3Me [IOCTUTaeTCs B pe3y/bTare 0CBOOOXKAeHUSI HYTPUEHTOB U3 CTPYKTYP TUILY TPU
dbepMeHTaTHBHOM paclllel/IeHUd ee MakKpOMOJIeKYT 3a CyeT TOJOCTHOTO U MeMOpaHHOTO
MUILEBapeHYs], a B Psifie CIy4aeB — BHYTPUKJ/IETOUHOrO (TepBUYHbIE HYTPHUEHTHI), a TaK)Ke BCJIe/ICTBUE
CHMHTe3a HOBBIX BeIECTB, B TOM UHC/e He3aMeHMMbBIX, OakTepuasbHOW (IOpOM KUIlleUHUKA
(BTOpHUHBIe HYTpUEHThI). OTHOCUTE/IbHAsA POJib MEePBUYHBIX U BTOPUUHBIX HYTPUEHTOB BapbUpPYET B
HIMPOKUX Mpefienax.

OxapakTepr3yeM HEKOTOpbIe 13 3TUX MOCTYIaTOB He CKOJIbKO Oosiee moipo6HoO.

Kak MOXHO BH/IeTb, OCHOBHbIE TOCTY/aTbl TEOPWUU aJIeKBAaTHOTO MNUTAHUS TPUHLUITAAIBHO
OTJINYAIOTCS OT TAaKOBBIX TEOPUM COa/laHCUPOBAaHHOTO NUTaHUs1. OIHAKO OZIUH M3 HUX SB/ISIETCS OOIIM.
OH 3ak/aouaeTcsi B TOM, UYTO MUTAHWE TIOAJEP)KUBAeT MOJIEKYISIDHBIM COCTaB OpraHvu3Ma U
obecrieurBaeT ero SHepreTUyecKre U jaacTuueckre oTpe6HOCTH.

[anee, 4ye/oBeK UM BbLICIIME >XUBOTHble B MeTaboMMueckoM U TpPOMUUECKOM OTHOIIEHUSIX
TIpe/ICTaB/ISIIOT CcOO0M He OpraHW3Mbl, a B CYIHOCTM HaJOpraHM3MeHHble cucTeMbl. I[lociiegHue
BK/IIOUAIOT B Ce0si, KpoMe MaKpOOpraHu3ma, MUKPO(QUIOPY €ro >Ke/ylouyHO-KUILeUYHOTO TpakKTa —
MUKPOSKOJIOTHI0 Y SHTepajbHYH0 Cpefly, KOTOpble COCTAaB/ISFOT BHYTPEHHIOIO 3KOJIOTHMIO OpraHu3Ma,
WA 3HJI05KOJOTUIO0. MeXay OpraHu3MOM XO3fiMHA W €ero MHUKPO3KOJIOTHeW TMOJep>KUBatOTCS
TIOJIOXKUTEe/TbHbIe CUMOMOHTHBIE B3aMMOOTHOIIIEHUS.

Teopusi afieKBaTHOTO TUTAHUS B OT/IMUME OT TeOPUM COA/IaHCMPOBAHHOTO IMUTAHUS He TOJILKO
CBSI3bIBaeT HOPMAa/IbHOE MUTAHWE M aCCUMW/ISILIMIO MUIIM C OJHUM IMOTOKOM BO BHYTPEHHIOHO Cpejy
OpraHu3Ma Ppa3/MYHBbIX HYTPHEHTOB, OCBOOOKJAIOIMXCS B pe3yabraTe IlepeBapuBaHUsS THIM B
JKeJTy[JOYHO-KUILIeYHOM TpaKTe, HO MPUHUMAeT CYIlle CTBOBaHWE MO KpalHeW Mepe ellle TPeX 0CHOBHBIX
JKU3HEHHO BaKHbIX TMOTOKOB (puc. 3.1). IlepBblli — MOTOK PEryIsATOPHBIX BeleCTB (FOPMOHOB WU
TOPMOHOIOA00HBIX COeIMHEHUH ), TIPOAYLIMPYEMbIX SHIOKPUHHBIMU K/Ie€TKaMU >KeTyZ0UHO-KHUITIEYHOT'O
TpPaKTa, a TaKXe 00pa3ylIMXCS B ero COAep)XMMOM. BTopoil MOTOK coCTOUT U3 OaKTepuasbHBIX
MeTabommToB. B Hero BxoaaT MoAubUIIMPOBaHHbIE 110/ B/IMsSHUEM OakTepranibHOU (I0pbl KUIIIEUHUKA



OasacTHBIE BellleCcTBa THIM U HYTPUEHTHI, a TakKXKe TMPOAYKThbI ee >KU3HeZesaTenbHOCTH. C 3TUM
TIOTOKOM BO BHYTPEHHIOIO Cpe/ly OpraHu3mMa IOCTYIalT BTOPUUHbIE HYTPHEHTHI. B 3TOT MOTOK BXOAAT
TaK)Ke TOKCUUeCKHe BeIl[eCTBa, K KOTOPbIM OTHOCSTCS TOKCHHBI TMHIIM, a TaKKe TOKCHYeCKHe
MeTaboMuThl, 0Opa3yroIMecs B >Ke/lyl0YHO-KUIIIeUHOM TpPaKTe 3a CUeT JiesiTe/IbHOCTA OakTepuanibHON
dnopel. Ilo-BUgUMOMY, 3TOT TIOTOK B HOpMe (usnonoruueH. TpeTHi IOTOK COCTOUT W3 BeIleCTB,
TOCTYMAIOIMX M3 3arpsi3HeHHOM TMMIIM WIA 3arpsi3HeHHOW BHeEIHeW cpefbl, B TOM 4MCIIe
KCceHOOHMOTHKOB. HakoHell, COIIacHO TeOpuWM a/leKBaTHOI'O TWUTAHHS, TaK Ha3biBaeMble OasilacTHBIE

BeleCTBa, 1 B TOM 4HKC/ie IIpeMMylIeCTBEHHO IIMIIEBbLIE BOJIOKHA, AB/IAKOTCA 3BOJ/IIOLIMOHHO Bd’>XKHbBIM
KOMIIOHEHTOM ITHILIHA.
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Tuwa Sannacm
Puc. 3.1. CxeMa NOTOKOB BelLECTB W3 JKeJIYJIOUHO-KUILIEYHOTO TpaKTa BO BHYTPEHHIOK Cpeny
OopraHv3Ma B COOTBETCTBMU C HOBOW TeOpHeM aJileKBaTHOr0 nuTaHus (1o: YroJsies, 1985).

Bce niocTynarbl TeOpUM afieKBaTHOTO MUTAHUS B3aWUMOCBsI3aHbl U 00pa3yl0T COBOKYITHOCTh HOBBIX
Y HETPA/IUL[MOHHBIX TIPe/ICTaB/IeHUM, TTO/[X0/[0B, METO/I0B UCC/IeJOBAHUS U TeXHUUE CKUX TTPUEMOB.

MHoraa Teopyio afieKBaTHOTO MUTaHUsl KDUTHKYIOT 3@ TO, UTO OHA C/IUIIKOM «ITUILeBapUTebHasI».
OTo He Tak. OJTa Teopus OMOIOTMYHA W TEXHOJOTMYHA, T. €. OHa mpujaeT Oosbiloe 3HAUeHUe
9BOJIIOL[MOHHBIM ~ OCOOEHHOCTSM M 0COOeHHOCTSM  (DYHKI[MOHUDOBaHUS  MeXaHU3MOB,
o0ecrieunBarolMX yCBOeHUe TUIM. Takol Mojxo[ Mo3BoJisleT pacCMaTpuBarh psifi MpobsieM, KOTOpbie
HeJI0CTaTOYHO OIleHWBA/UCh KIaCCUUeCKOW Teopuell, HO KOTOpble MMEIOT pellialoiliee 3HaueHue C
TOYKU 3peHusi TPOhOJIOTHH.

OxapakTtepu3yem 0osiee TIOpOOHO HEKOTOPLIE MOCTY/IAThl U C/Ie/ICTBUS, BbITEKAIOIe U3 TeOpUU
a/IeKBaTHOTO MTUTAHUS.



3.3. OcHOBHBIC ITOTOKH

[TpexkJe BCcero pacCMOTPUM OCHOBHbBIE TIOTOKH, TTOCTYTIAIOIMe 13 JKeTyJ0UHO-KHIIIeUHOT0 TPaKTa
BO BHYTPEHHIOK Cpe/ly OpraHu3Ma.

3.3.1. IlomoK HympueHmos

Obsi3aTenlbHOE YC/0BHE AaCCUMUJISILIMM TIHIM — pa3bopka ee CJ0XKHBIX CTPYKTYP [I0 TIPOCTBIX
coeJMHEHUM, KOTOpasi MPOUCXOAUT B mpolecce TuieBapeHus. OcBOOOXAAOIMecs MOHOMEDbI
(aMUHOKUC/IOTHI, MOHOCAXapy/ibl, KUPHble KWUCJOTHI U T. [I.) JIUIIEHbI BUAOBON CIleliuUUHOCTU U
TIPeUMYIlle CTBEHHO OJJUHAKOBBI /Ijisi BCEX OPraHU3MOB. B HEKOTOpBIX ciyuasix MOTYT 00pa30BbIBATHCS
o/iuroMepsl (Ou-, TpU- M U3peika TeTpaMephbl), KOTOpble TakXXe MOTyT ObITh aCCUMHWIMPOBaHbL. Y
HU3ILIMX OPraHW3MOB, B YaCTHOCTH y OakTepuii, BcachbiBaHUE HepaclllelJIieHHbIX OJIUTOMEePOB IIMPOKO
pacripoctpaHeHo (Peptide transport..., 1972). Y BbICHIMX OpPraHU3MOB TPaHCIOPT OJINTOMEPOB
TIPOZIeMOHCTPUPOBAH Ha TpuMepe aunenTtuoB (063oper: Gardner, 1984, 1988). Ilpu 3TOM yCBoeHHe
MUIIM  peasn3yeTcss B TPU IJTama: BHeKIeTouHoe (TIOJIOCTHOE) TuilleBapeHue — MeMOpaHHOe
NulleBapeHre-BCcacblBaHWe, a y psfla OpraHu3MOB — B YeThblpe, C y4yaCTHUeM BHYTPUKJIETOYHOIO
nuieBapeHus (Cm. . 1).

3.3.2. I[Iomok 20pmMOH08 U Opy2ux (pu3uos02utecKu aKMueHbIX COeOUHeHull

B sTOM pa3zene OygeT AaHa ML KpaTkKasi XapaKTePUCTUKA TaK Ha3bIBAEMOI'O PETry/sTOPHOTO
noTtoka. bonee moppobHo 3Ta mpobsiemMa ocBeijeHa B . 6. CylllecTBoBaHUe, MMOMHUMO TOTOKa
HYTPUEHTOB, [IPYrOr0 BUTA/IbHO Ba’KHOT'O PETYISITOPHOIO TOTOKA U3 JKe/Ty[0YHO-KHUILIEUHOT0 TPaKTa BO
BHYTPEHHIOIO Cpe/ly OpraHM3Ma He YK/IaJ[bIBaeTcsi B CXeMy TeOpuH COa/laHCMPOBAHHOIO IMUTaHUS.
Mexay TeM 3TO 3HauMTe/JIbHO MEHsIeT MpeJCTaB/leHUs] 0 MeXaHW3Max aCCUMWISIUM nuim. [ToTok
TOPMOHOB U JIDYTUX (pM3M0/I0TMYeCKA aKTHUBHBIX ()aKTOPOB COCTOUT M3 [IByX MIOTOKOB — H/IOT@HHOTO
Y 3K30T€HHOTO.

OH/IOTeHHBIM TOTOK COAEP>KUT TOPMOHBI, MeAUaTopbl U JApyrde (Pu3M0J0rMyecKyd akTHBHbIE
BEIlIeCTBa, TPOAYLIMPYeMble SHJOKPUHHBIMM  KJ€TKaMM JKeJyNO4HO-KullleyHoro TpakTta. C
WCMO/Ib30BaHWEM 3/IEKTPOHHOU MUKPOCKOMHWU, 3JIEKTPOHHOM TUCTOXWUMUM, WMMYHOJIOTMYECKUX
TMOAXO/IOB, Y/la/IeHUsl Orpe/ie/IeHHbIX OT/IeJIOB TOHKOW KHUIIKW U JIDYTMX METO/I0OB YCTaHOB/IEHO, UTO B
OpraHu3Me ue/ioBeKa M BbICIIMX XMBOTHBIX MacCa SHJOKPUHHBIX 3JIEMEHTOB >KeTYJIOUHO-KUIIIEYHOTO
TpakTa TPeBbIIIAeT MacCy BCEX JPYrMX 3HAOKDHUHHBIX )KeJjie3, BMeCTe B3SAThIX. JH/JIOKPHUHHbBIE KIETKU
TMHIIeBapUTE/ILHOTO allfliapara CeKpeTHUPYIT 0K0yio 30 TOPMOHOB W TOPMOHOIOOOHBIX CYOCTaHITUH.
HejaBHO moOKa3aHO, UTO YH/OKPUHHbBIE KJIETKU >KeTyNOYHO-KHUIIEUHOTO TPaKTa CHUHTE3UPYIOT TakKe
THpeoTponHbIM ropMoH U AKTT, T. e. TOpDMOHBI, TUTIUUHbIE [/ TUTIOTajlaMyca U Turo@usa, a KieTKu
runodusa — ractpuH (Larsson, 1979; BynrakoB u ap., 1982; 0630p: Yrones, 1985). CnenoBaTenbHO,
rurnoTasaMo-rurodusapHas M OKedyJoYHO-KUIlleYHasi CHUCTeMbl OKa3aJuChb POACTBEHHBIMU TI0
HEKOTOpPbIM TOpMOHa/ibHbIM 3¢ @dekTam. CyllleCTBYIOT TakKXe JaHHble, UTO KJIeTKH >Keay[o4HO-
KMUILIEUHOTO TpaKTa CEeKPeTUPYIOT HEKOTOpble CTepOW/Hble TOpPMOHbI (cM. 1. 6). B TeueHue
JIJTUTEIbBHOTO BPEMEHU CUWTal0Ch, UYTO SHJOKPUHHBIE KJIETKU >KEeTYJOUHO-KUIIIEYHOrO0 TpaKTa
CEeKPeTUPYIOT TOPMOHbI U  Jpyrve (U3MOJOTMUYECKU aKTUBHbIe (haKTOpbI, Y4aCTBYyHOIIMe



TIpeMMYILeCTBEHHO B CaMOpery/isiliuM MpOoLieCCOB MUIleBapeHus] U BCACbIBaHUS TIMILEBLIX BellleCTB.
OpHaKo B HacTosillee BpeMsi U3BeCTHO, UTO (PM3UOJIOTHUECKH aKTHBHbIE BellleCTBAa KOHTPOJUPYIOT He
TOJILKO (DYHKLIMM TTUIIEBapUTELHOTO arrapara, HO U Ba)KHeMlllMe SH/IOKPUHHbIe U MeTabosiiueckue
¢dbyHKI[MKU Bcero opraHu3Ma. Okas3aaoCh, UTO TaK Ha3blBaeMble KIacCHYeCKHe TOPMOHBI JKely[douHO-
KUIIIEYUHOTO TpakTa (CeKpeTWH, TaCTPUH, XOJELMCTOKWHWH) W psifi HeuJeHTHU(PULMPOBAHHBIX
TUNOTeTUYe CKUX TOPMOHOB, KPOME MEeCTHOT0, WJ/IM JIOKaJbHOTO, [IeHCTBUS, BBITOJHSIOT pa3/iiyHble
GYHKIMM 10 DPerysiiiuy HemulleBapUTebHbIX OpraHoB. [IpyMepoM TOPMOHOB O0OILero AercTBUs
SIBJISIFOTCS TAK)Ke COMaTOCTaTUH U ap3HTepUH (cM. 1. 6, 7 u 8).

HapyilleHre 5HJOT€HHOTO TOTOKAa (DU3MOJIOTUUECKU AaKTUBHBIX (AKTOPOB W3 JKeIyIOouyHO-
KUIIIEUHOTO TpakKTa BO BHYTDEHHIOK Cpe/ly OpraHuh3Ma BbI3bIBaeT TsDKesble TOCaeACcTBUs. Hamu
MPOAEMOHCTPUPOBAHO, YTO yAajieHHWe JaXke YaCTh SHJAOKPUHHOM CUCTeMbl MUILEBAPUTEIBHOTO
amnrapara B OMpe/ie/IeHHbIX YCJIOBUSIX TPUBOAUT a1Mb0 K rubenu, mbo K TskenoMmy 3abosieBaHUIO
YKUBOTHOTO (TI0ZIpOOHO CM. T71. 6).

TakuMm o00pa3oM, MOXKHO JymaTb, UTO JJii HOPMa/JbHOTO (DYHKI[MOHMPOBaHUS OpraHuW3Ma
HeoOXOZMM TOTOK JH/OTeHHBIX (U3UOJOTUUeCKH aKTUBHBIX BeIleCTB, WMEIOIMX OTHOIlEHUe K
KOHTDOJ/TIIO YCBOEHHSI HYTPUEHTOB TKaHSMM OpraHu3Ma, a TakKe K psy APYrUX >KU3HEHHO Ba)KHBIX
byHKk1Mi. biarogapst SHIOKPUHHOW CUCTEMe KeTyJOYHO-KHUIIIeYHOTO TPAKTa peanr3yeTcsi TakKe CBSI3b
MeJKJy MOCTYIJIeHWeM MUIIM U CUCTeMaMU, ee aCCUMUIUPYIOIIMMU.

OK30TeHHbI TOTOK (PU3UOJIOTUUECKA aKTUBHBIX BeILeCTB COCTOMT TIIPEMMYILEeCTBEHHO U3
cneruprueckux cyOcTaHI[Ui, 0O0pa3yloIMXcs Npy paciielyieHuu NOUiM. Tak, Tpu TUApOoJM3e
MerciHOM OesIKOB MOJIOKa U TIIIEHUI[bI 00pa3yroTCs BellleCTBa, MOJyYMBIIME Ha3BaHUE 3K30P(UHOB,
T. €. HaTypa/ibHbIX MOPGUHOMNOAOOHBIX (M0 [efCTBUI0) coefviHeHU. [Ipy ompejie/leHHbIX YCTOBUSIX
oOpa3yroliue cs TenTU/Ibl MOTYT B HEKOTOPBIX KOJIMUe CTBaX MPOHUKATh B KPOBb U PUHUMATh yuacTve B
MOAYISLUU 00Illero roOpMOHa/NLHOTO (PoHA opraHu3Ma. MOXKHO [IOMYCTUTh TaK)Ke, UTO HEKOTOphie
MenTyubpl, B TOM uucae oOpasywlyecs TMpd HOPMajJbHOM TiepeBapUBAHUM  OTpejle/IeHHbIX
KOMITOHEHTOB TIWILM, BbITOJHSIOT peryiaTopHble QyHKUuu. K TakMM mnentujaM MOpUHaAJIeXuT
Ka30MopdUH MPOAYKT rUiposiv3a Oeika MoJioKa (Ka3enHa).

Posib muTaHusi B (POPMUPOBAHUU (PU3UOJIOTUUECKUX U TICUXOJIOTUUECKUX CTaHZAPTOB 4Ye/ioBeKa
eile Oosiee BO3pacTaeT B pe3ylbTare OTKPBITHsS (YHKI[UMA HEKOTOPhIX aMUHOKMCJIOT —Kak
HeWpPOTPAaHCMUTTEPOB U KaK UX Mpe/ilie CTBEHHUKOB.

TakuM o6pa3oM, MUTaHWe He TOT TPOCTOM aKT MpuUeMa TMUIIM, KOTOPbIi MOXHO CBEeCTH K
oboraijeHWI0 opraHu3Ma HyTpueHTamMH. OAHOBpEMEHHO COCYIIIeCTBYeT CAOKHEWUIIMM TI0TOK
rOPMOHAJIbHBIX ()aKTOPOB, KOTOPbIA KpailiHe Ba)keH, a MOXeT ObITb, W >KU3HEHHO HeoOXo[uM st
Perysiiui aCCUMUJISLIUN UL, MeTabo/M3Ma M, Kak 0OHapy)KeHO, HEeKOTOPbIX (PYHKLIMM HepBHOMN
CUCTEMBL.

3.3.3. [Tomoku 6akmepua ibHbIX MemaboaUmoe

[lpu yyactuu GakTepuanbHOU (hIOpBI KUIlIEYHUKA (DOPMUPYIOTCS TPU TMOTOKA, HallpaB/ieHHbIE 13
)KeMyJOYHO-KUIIIeYHOT0 TpaKTa BO BHYTPEHHIOKO cpeay opraHu3ma. OuH W3 HUX — TMOTOK
HYTPUEHTOB, MOAU(MULIMPOBaHHBIX MHUKpO(Qopol (HarpuMep, aMuHbl, BO3HHUKAlOLe T[pU
neKapbOKCUTMPOBaHWM aMUHOKUCJIOT), BTOPOM — TIOTOK TPOAYKTOB >KWU3HEAeATeTbHOCTU CaMUuX
OakTepuii U TpeTud — TMOTOK MOAUMUIMPOBAHHBIX OaKTepraabHOU (IOpOi OanIacTHBIX BellleCTB.
[lpu yuyactTum MUKpOGhIOpPhl 00pa3yroTCsl BTODUUYHbIE HYTPUEHTHI, B TOM UHC/e MOHOCAaXapHW/pbl,
JIeTy4yue XKUPHbIe KUC/IO0Thbl, BATAMUHBI, He3aMeHUMble aMUHOKHUC/IOTHI U T. [I., BellleCTBa, KOTOPbIe MpU
CerofHsAILHEM YPOBHEe 3HaHWUW MpeJCTaB/sOTCS UHAUGGEPEeHTHbIMUA, U TOKCHMYeCKHe COeIUHEHUSI.



iMeHHO HanMuWe TOKCHUYeCKUX COeJIMHeHWW TOpOAW/IO0 Wel0 O Ijeecoobpa3sHOCTH TIo[aBleHUs
KUILIEUHOW MUKPO(JIOpHkI, BbiCKa3aHHYIO eille V. V. MeuHnukoBbiM. OfiHAKO, BO3MOXXHO, TOKCHYECKHe
BeleCTBa, €C/AM UX KOJIMUeCTBO He MepexXoJuT Ompefie/leHHbIX rpaHull, (U3MOJOTUYHbI U SIBSIFOTCS
TOCTOSITHHBIMU Y Hen30eXXHbIMU CITyTHUKaMU 3K30TPOUH.

HekoTopble TOKCHUYeCKHe BelleCTBa, B YACTHOCTM TOKCUUeCKHWe aMHUHbI, obpasyrolpecsi B
MUIIeBapUTE/IbHOM arirapare roj BiusHueM OakTepuasbHOU (/I0Opbhl, AABHO MPUBIEKAOT BHUMaHUE.
Cpenu aMuHOB, 007a/lal0lMX BbICOKOM (DM3MOOTUUECKONW aKTUBHOCTBIO, OMUCAHbI Ka/laBepHH,
TMCTaMUH, OKTOMAaMUWH, TUPaMWH, MUPPOIUAUH, TUnepyuavH, nuMmetunamuH u ap. (Lindblad et al.,
1979). OnpeneneHHoe Mpe/CTaB/ieHWEe O COJEP)KaHUW 3TUX aMUHOB B OpPraHU3Me JlaeT YPOBE€Hb KX
9KCKpeLu ¢ Mo4oi. HekoTopble U3 HUX 3aMeTHO BJIUSIIOT Ha COCTOsiHWe opraHusMa (Tabs. 3.1). Ilpu
pa3nMuuHbIX ¢opmax 3aboseBaHU, B YaCTHOCTU AucOaKTepro3ax, YPOBeHb aMUHOB MOXKET pe3KO
BO3pAcTaTh U ObITH OJIHOM W3 MPUYUH HapyllleHui psiia GyHKIuM opranu3Ma. [1poayKiyst TOKCHUue CKUX
aMUHOB MOXKeT ObITb 10o/jaB/ieHa aHTHOMOTUKaMHU.

Tab/mpa 3.1. YpoBeHb aMHHOB TNPEeHMMYIIeCTBEHHO KHINEYHOro OakTepHasbLHOrO
npoucxoxaeHus (mo: Lindblad et al., 1979)

KommuectBo,

AMUHBI
CeKpeTUupyeMoe B CyTKHU (M)

NcTouHuK du3uronoruue ckuii hakTop

Mumetunamus 20.0 XosuH JlenUTUH

MetunaMmuH
[Munepugun 0.8 TTM3uH LlepebpanbHasi ferpe ccus
['unepreHsus
ITuppomaun 0.4 Aprusus OpHUTHH LlepebpanbHasi ferpe ccus
['unepreHsus
Tupamun Tuposun [urepreHsus
OkTonamuH Tupo3uH

KenynouHas cekperus
Bazogunarainus JleMkoTakcuc
[To-BuaMOMY, B X0 3BO/IFOLIMM HEKOTOPbIe TOKCHUYeCKHEe aMUHBI BKJ/IFOUU/IUCH B PEry/ITOPHbIE
CUCTeMbl OpraHusMa. B kauecTBe TpUMepa MOXXHO TIPUBECTU THCTaMUH, 0Opa3yrolmics Tpu
neKapbOKCUTMPOBAaHWM TUCTUAWHA. Kak W3BeCTHO, TMCTaMUH TMPOAYLIMPYeTCsS TpPeruMyIlle CTBEHHO
K/IeTKaMU >KeJjlylka, MOP(OJOTUYeCKH CXOAHBIMU C TYYHbIMHU, W KOHTDPOJUPYeT psifi (yHKLUU
TUMNO0Ta/NaMO-TUNO(pU3apHON CHUCTEMbI, CEKPEeL[MI0 COJSTHOM KHUC/AOThbl KIeTKaMHU >Kejlydka W TpHU
HEKOTOPbIX YCJOBUSAX CIOCOOCTByeT 0Opa30BaHHUIO $13B >KeNyJKa W [[BeHaZllaTUTIePCTHOW KUIIKU. B
Hauasie 80-X rofioB OBbLIO TOKAa3aHO, UTO pa3BUTHE TAKWUX $I3B MPOUCXOAUT TpU yuacTuu H2-
petieniToTOpoB. Kcmnonb3oBaHue H2-610katopoB (Hampumep, LUMETHAWHA) BbI3bIBA€T He TOJBKO
VICUe3HOBEHUE $3B JKeyJKa U BbIK/IFOUEHWE KHUCJIOM J>KeTyJOYHOM CeKpeLiud, HO U BO3HUKHOBEHHE
TICUXHYe CKUX, YPOJIOTHYe CKUX U SH/IOKPUHHBIX HapyileHu (063op: Domschke, Domschke, 1981, u zp.).
Hapsiiy C 9H/IOTeHHBIM CYIl[eCTByeT 5K30TeHHbI r'ucTaMuH, 00pa3yrolmiics IaBHbIM 00pa3oM B
KUILIeYHUKe B pe3ynbrare OakTepranbHOW akKTUBHOCTHU. [103TOMY rpuMeHeHHe aHTUOWOTUKOB MOXKET
TIPUBOJUTE K Psly CABUIOB FOPMOHA/IBHOTO CTaryca opraHusma. Bo3aMo)XHO, MHOTHe T1aTo/Ioruye CKue
VM3MEHeHUs] B OpraHu3Me TIPOBOLMPYIOTCS He 3a cueT runepyHKLUUU KI/IETOK OKemydKa,
CEeKpeTUPYIIIMX TUCTaMUH, a Osarofapsi ero u30bITOYHON MPOAYKLIUU B KUILIEUHUKe OaKTepuaibHOM
dnopoii. Tak, rpu TUNEpPNpPOAYKLUU THUCTaMuHa OakTepranbHOU (DIOPOM KWIlIEUHWKA TOSBSIFOTCS
SI3BbI XKETyJKa, CKJIOHHOCTh K HapYIIEHUIO TUI0TanaMOo-TUIo(U3apHbIX (PYHKLIWM, K a/UIepruu U T. [1.
YTo KacaeTcsi BTOPUYHBIX HYTPUEHTOB, 00pa3yroIMXcst U3 6a/iacTHHIX BellleCTB 3a CUeT IIaBHbIM
obpa3oMm OakTepua/sbHOTO MeTabo/M3Ma, TO B WX UKMCJIO BXOAUT 3HAUWTebHAsl IO/l Pa3TUUHbIX

['icrtamun



BUTAaMMHOB, He3aMeHHUMbIX aMUHOKMCIIOT, YIJTIEBOIOB, >KMPOB U T. A. Pu3nosornueckass BaXXKHOCTb
BTOPUUHBIX HYTPUEHTOB [IOKa3bIBaeTcsi TeM, UuTO 0e3MUKPOOHBbIe JKMBOTHbIE Upe3BbIYAHO
YyBCTBUTE/IbHBI K KOJIe0aHUSIM COCTaBa IMUIIM, TOT/la KaK OObIUHBIE >KMBOTHBIE YCTOMUWBLI K HUM. O
GbH3M0/IOTUUeCKOM  Ba)KHOCTH  BTOPUYHBIX HYTPUEHTOB CBU/IETE/TLCTBYET pPe3KOe TIOBbIIIIeHHe
1MoTpeOHOCTH B BUTaMMWHAX Yy Ye/IOBEKA U >KUBOTHBIX, ¥ KOTOPBIX OakTepuasabHas (iopa rojaBieHa
anTuOHoTKamMu (0630pel: Germfree research..., 1973; YaxaBa u gp., 1982; Simon, Gorbach, 1987;
Snoeyenbos, 1989, u ap.).

Tpanchopmalust 0Oa/aCTHBIX BeIECTB B KUIIEUHWKE TIPOMCXOAUT TIPEeUMYIIECTBEHHO TIOf
JeiicTBUeM aHa3’poOHoi Mukpoduiopel. [Ipexronaraercs, 4ro Tepexo[ OT (HU3MOJIOTHYECKOTO
COCTOSIHUS K TIaTOJIOTUUeCKOMY peanu3yetrcsi Omarofapsi ycuieHWio (hepMeHTaTUBHBIX ITPOIieCCOB.
OfiHaKo Te MPOILieCChl, KOTOPhIE B TOJICTOM KUIIIKe uesioBeKa MOTYT C/IY)KUTh TIPUUKHOM 3a00/ieBaHu, B
JKeNMyJKe >KBaUHBIX W MHOTHX IIOJIMTaCTPUUHBIX TPABOSIAHBIX >KMUBOTHBIX SIBJSIOTCS OCHOBHBIM
CrocoO0M yTWU/IM3aI[Md TPYObIX KOPMOB, HEJOCTYITHBIX (pepMeHTaM CaMOoro >XHBOTHOTO (0030pbI:
Prosser, Brown,1967; CpaBHuTenbHas (usuosorus..., 1977; Schmidt-Nielsen, 1982; Martin, 1989;
Williams, 1989, u ap.).

Kpome mepeunc/ieHHBIX TIOTOKOB, CYII[ECTBYeT TIOTOK BeIIeCTB, TOCTYIAIOIMX C TIUILIEH,
3arpsi3HEHHOW B pe3y/lbTaTe pa3/IdUHbIX TIPOMBIIVIEHHBIX W arpapHbIX TeXHOJIOTUM, W/IH U3
3arpsi3HeHHOM cpe/ibl. B 3TOT MOTOK BXOAAT TaK)Ke KCEHOOWOTHUKH.



3.4. IInieBbie BOJIOKHA

B cooTBeTcTBUM C Teopueil cOaaHCUPOBAHHOTO TUTAHUS, B JKeJyIOYHO-KUIIIEUHOM TpaKTe
TIPDOMCXOIUT pa3fie/ieHre TIWIIEBbIX BelleCTB Ha HyTpueHThl U Oasact. [losie3Hbie BellleCTBa
PACIIETJISIFOTCS ¥ BCAChIBAlOTCS, TOTZA KakK OasiacTHbIe BbIOpAachiBatOTCS M3 opraHu3ma. OpHako, mo-
BUIUMOMY, B X0ZIe SBOJIIOL[MY MUTaHUe C(HOPMUPOBA/IOCH TAKUM 00pa3oM, UTO CTAHOBSITCS T10/I@3HBIMU
He TOJIbKO YTUIM3UpYyeMble, HO U HeyTWIW3UpyeMble KOMIIOHEHThI MUIM. B 4acTHOCTH, 3TO KacaeTcs
TaKUX HeYTU/IM3UPyeMbIX OajlaCTHBIX BeIlleCTB, KaK TUIIEeBble BOJIOKHA. JTH BOJIOKHA TIPE/ICTaB/ISIIOT
co0oii mperMyiile CTBEHHO MOMCaXapy/ibl, HO B UX COCTaB MOTYT OBbITb BK/IFOUEHbBI TaK)Ke OesKu, KUPbI
U MUKpO3JeMeHTbl. K THIEBbIM BOJOKHAM OTHOCATCS TakKue TMO0JMCaxXapy/ibl, Kak Lie//Ir0/103a,
reMULe/UTI0/I03a U TEeKTHH, a TaK)Ke JIMTHUH, KYTUH, BOCK U Jp. [IvilleBble BOJIOKHA B 3HAUMTE/TbHBIX
KOJIMUeCTBax TPUCYTCTBYIOT B OBOLAX, Xxjie0e, HEOUUIIEHHBIX 3/1aKax W psfie [IPYrUX MPOJYKTOB
(0630psr: TuieBbie BosiokHa, 1986; Vahouny, 1987; Kritchevsky, 1988; Sakata, 1988, u zp.). B Tabs1. 3.2
Tpe/iCTaB/ieHbl JaHHbIE O COZlep>KaHUH TMULLIEBBIX BOJIOKOH B Psifie HaTypasibHbIX TPOAYKTOB.

Tab6/mua 3.2. CogepkaHue MUIEBBIX BOJIOKOH B HEKOTOPhIX PacTHTe/IbHBIX MPOAYKTaXx (10:
Vahouny, 1987)

Ob6i1iee KonmuecTBO Bo/IOKOH (1/100 T Llesmtono3a  JIurHuH

BHA T ) (%) (%)
Jlaryk, Karycra, JyK 1.5-2.8 24-69 Crenpl
MopKOBb, TypHeric, KapTodesib 2.2-3.7 29-40 Crenbl
BoboBbie (ropox, 6006b1) 3.4-7.8 19-38 2-6
®pyKThI (10/10KM, arieTbCUHB, 15920 14-33 121
TTOMU/I0PbI)

Xneb GesbIit 2.7 26 Cnenpl
Xneb uepHbIi 5.1 26 3
Myka 8.5 15 14
Otpybu 24-27 18-22 11
[Tienunia 12 21 7
OBcsiHast MyKa 7.3 5-12 1

PaduvHrpoBaHHbIe THUIIEBbIE TIPOAYKThI MpPUOOpe/sd IIMPOKOe pacrpocTpaHeHWe, 0COOEeHHO B
cTpaHax 3anaja (Tak Ha3blBaeMblld 3amaJHbIA TN NMUTaHWs). IIpy TakoM palMoHe MCII0JIb30BaHUeE
TTUIIEBBIX BOJIOKOH 3HAUMTETHHO CHIKEHO Ha (hoHe yBeJMueHHOro MoTpebseHUsi 0eNKOB U KUBOTHBIX
KUpOB. B nmeranbHOl cBozKe «IIvilieBble BOJIOKHA:», OMyOIMKOBaHHOM B 1986 ., mpuBeieHbl JaHHbIE
Pa3/IMUHBIX aBTOPOB, CBU/IETEIbCTBYIOIIME, UTO 3a nocienHue 100 et moTpebieHre TUITEBbIX BOJIOKOH
B Hallleli CTpaHe B 11eJIOM yYMEHBIIM/IOCh TPUOIN3UTe/NbHO B 2 pa3a. CHU3WIOCH OHO U B JIPYTUX
crpaHax (CHLIA, ®PT, Benukobpuranus, AnoHusi). B To >xe BpeMs CyIlleCTBYFOT MHOTOUYMC/IEHHbIE
CBeJIeHUs], YTO MOTPeOHOCTh B THIIEBLIX BOJIOKHAX B MUTAHUM HaceJeHUs] pa3BUThIX CTPaH pacTeT. B
Tabs. 3.3 mpeJcTaB/ieHbl JaHHble O TOTPeOJeHUM THUIIEBbIX BOJOKOH >KUTEISIMU pa3HbIX CTpaH. B
Halllel CTpaHe KoJihueCTBO IMUIEBbIX BOJIOKOH B pal[iOHe BapbupyeT OT 24 no 26.3 r/cyt (Ha rpumepe
xxureseii [lonbacca) (0630p: IluineBbie BosioKkHa, 1986).

Celiuac TBepZi0 YCTAaHOBJEHO, YTO MMIIEeBble BOJIOKHA WIPalOT CYLIeCTBEHHYIO pOJib B
HOpMaJTM3aluU [JIesiTeTbHOCTU JKeMy[OUHO-KHUIIIeYHOT0 TPakTa (0C00eHHO TOHKOW M TOJICTOM KUIIKH),
yBeJIMUMBAKOT MAacCCy MBILLIEUHOT'O CJI08, BJIMSIOT Ha ero MOTOPHYHO aKTUBHOCTb, CKOPOCTh BCaChIBaHUS



MUILLIEBBIX BeLeCTB B TOHKOMW KHILKe, JaBjleHUe B MO0JIOCTM OpPraHOB MUIEeBapUTE/IbHOTO arrapara,
3/IeKTPOIUTHBIN 00MeH B OpraHu3Me, MacCy U 3JIeKTPONIUTHBIN COCTaB ¢eKaaueB U T. [ BakHo, uTo
TUIIeBble BOJIOKHA 00/1a/1al0T CrIOCOOHOCTBIO CBSI3bIBaTh BOJY M JKeMUHble KHCIOTBHL, a TaKke
azicopbupoBath TOKCHUeckue coequHeHUs. CrocoOHOCTb CBSI3bIBATh BOAY OKa3bIBaeT 3HAUMTE/IbHBbIM
3¢ (deKT Ha CKOPOCTb TpPaH3WTa COMEP>KUMOTO BOJIb JKeJyI0YHO-KUIIIeUHOTro TpakTa (Tabn. 3.4). B
nUTepaType CYILeCTBYIOT CBe/IEHUS], UTO TIHIIeBbIe BOJIOKHA OTPyOell CBSA3bIBAIOT B 5 pa3 0osbliie BOBI,
yeM HX COOCTBEeHHBI BeC, a BOJIOKHA TAaKWX OBOIIEH, KaK MOPKOBb U peria, — B 30 pa3 Goblie.
HakoHelj, muireBbie BOJIOKHA BAUSIFOT Ha cpe/ly 0buTaHus OakTepuii B KUILIEUHUKE U SIB/ISIOTCS [I7IsT HUX
OJHMM W3 WCTOYHUKOB MNMTaHUA. B UaCTHOCTH, MHUKPOOPraHU3Mbl UCIIOIB3YIOT LIeJITH0JI03Y,
TeMUILIe/UTF0/I03Y U TIeKTUH, YaCTUYHO MeTabo/r3upys UX B YKCYCHYIO, MPOMMOHOBYH) U MAaC/sTHYHO
KHUCJ/IOTBL

[NuilieBbie BOJIOKHA HEOOXOAUMBI He TOJIbKO /IJIi HOPMAaJ/IbHOU /leTe/TbHOCTH THIIeBaPUTE/IbHOTO
aririapara, HO U Bcero opranvsma. Hanpumep, rokasaHa CBsi3b MeXK/Jy HapyLLeHUsIMU X0Jie CTEPUHOBOIO
oOmeHa, obpa3oBaHrWeM KaMHel B >KeTUHOM TMy3bipe W IIMPOKWM DPACpOCTPaHEeHHWEeM B pa3BUTHIX
cTpaHax pahVMHUPOBAHHBIX TUIIEBBIX PALMOHOB. OUMOKKA B CTPYKType TIHUTaHUS U, B UYaCTHOCTH,
notpebsieHre paMHUPOBAHHBIX TIPOAYKTOB CTalW OJHOW M3 TIPUUMH DPa3BUTHSI MHOTUX TSDKEJTbIX
3abosieBaHull y uesioBeKa. Psj HapyileHUl, B TOM UHC/Ie aTepoCK/iepo3, TUMepPTOHUS, UllleMuuecKast
Oosie3Hb Cep/ilia, >KeMyoYHO-KUIlIeuHasi 1MaTo/iorusi, [uabeT U /ip., BO MHOTHX C/Iydasix pe3y/ibTaT He
TOJILKO Ype3MepHOro morpebseHusi OenkOoB U yIVIeBOAOB, HO U CJe/CTBHe HeAO0CTaTOYHOTO
MCI0JIb30BaHus OaniacTHbIX BellleCTB (Tabs. 2.1). CylleCTBYIOT CBeJileHUSs, UYTO OTCYTCTBUE THUIIEBBIX
BOJIOKOH B Jii€Te MOXeT IPOBOLIMPOBAaTh paK TOJICTOM KHWILIKW. be3 muIleBbIX BOJIOKOH HapyllaeTCs
o0MeH He TOJIbKO >Ke/TYHBIX KUCJIOT, HO TaK)Ke X0JieCTepruHa U CTepPOuHBIX TOpMOHOB. (ITopa3uTenbHo,
YTO O Bpe/ie OUUILIEHHBIX TTHILLEBBIX MPOAYKTOB XOPOLLO 3Ha/IM y>Ke ABULIEHHA U ero Ipe/ile CTBEHHUK).

Tab/mua 3.3. IloTpe6/ieHre NMHUIIEBbIX BOJIOKOH )XXMTe/JAMH pa3HbIX cTpaH (mo: Vahouny,
1987)

KonmnuectBO IMUILEBLIX BOJIOKOH HOTpE6J’I€HI/Ie MIIeHNbI, 3€PpHAd, pyUCd U APDYI'UX

Crparia (r/cyr) 371aK0B (%)
ABcTpanus 22 34
ABcTpus 26-31 42
besnbrus/ 2526 78
JTtokcemOypr

bosrapus 35 42
Benmukobpurtanust 22-23 29
I'epmanus 27-29 40
I'penyus 44-45 41
Hanus 24-26 46
N3paunsib 36 46
Vpnanpus 23-25 34
Ncnauaus 14- 15 43
Wcnanus 36 20
Utanus 34-35 34
Kanaza 22-24 28
Kocra-Puka 27-29 45

Ky6a 24-25 41



Mekcuka 40-47 63

Hupepnanabl 24-25 40
Hosas 3enanaus  27-28 40
Hopserus 25-26 47
[Tonbima 33-37 54
[Topryranus 45-50 43
PymbiHuA 31-34 46
CuHranyp 29 34
CIIA 23-25 25
Tpunugazn/Tobaro 23-24 41
Ypyrsaii 20-23 48
OUHIAHAUSA 20 50
@paHLus 29 36
Uexo-CnoBakus  24-26 40
Y 35-36 56
[Benapus 26-28 43
[IBerus 22-24 40
FOrocnasus 28-44 60
Arnonus 28-32 36

Tabmuna 3.4. CKOpocTh KMIIIEYHOI'0 Maccaka XMMYyca, cofiepKallero muiieBbie BOJIOKHA
pa3HbIX TUNOB (no: IInmeBkie Bo10KHA, 1986)

Tun nuineBoro BojiokHa CKOpPOCTB Taccaka xumyca (Mi/u)

Lesutro03a 60
OO6bIuHbBIE OTPYOU 550
OuuilieHHbIe OTPYOH 460
['pyObie oTpyOU 430
BbDKMMKY 13 CBEK/IbI 45
MopkoBb 34
IToMmuz0psl 11

MHorue (opmMbI MaTONMOTHH JKeTYIOYHO-KUIIIeYHOTO TpaKTa M OOMeHa BeIleCTB IOAJAI0TCS
npoduIaKTUKe U jieueHUI0 Garogapsi MUINEBbIM BOJIOKHAM, BBeZIEHHBIM B paljioH. Tak, 3TW BOJIOKHA
MOTYT TIOBBIIIATH TOJEPAHTHOCTb K I/IIOKO3e U MOAMMUIIMPOBATH ee BCaChblBaHWE, UTO MOXKET ObITh
WCII0/Ib30BaHO /ISl TIPeAYTIPeXKeHUs U JieueHHUs1 iabeTa, TUTIEPITIMKEMUH U O>KUPEHMS. YBe/llueHue
KOJIMUeCTBa TTUIIEBLIX BOJIOKOH B PAI[MOHE CHU)KAeT yPOBeHb XOJieCTePHHA B KPOBH, UTO CBS3aHO C
yJacTHeM BOJIOKOH B KPyroobopoTe >KeluHbIX KHUCIOT. IToka3aH TakKe aHTUTOKCHMYecKuil 3ddexT
PACTUTENBHBIX TMHINEBBIX BOJOKOH. B TO ke BpeMs MpU MCIO/Jb30BAHUHW Psifia THIIEBBIX BOJIOKOH
BCaCbIBaHHE HEKOTOPBIX MUKPO3/IEMEHTOB, B 0COOEHHOCTH LIUHKA, CHIDKAETCS.

nuTtenbHOE yrioTpeO/ieHWe THINEBBIX BOJIOKOH TMPUBOAWUT K CHW)KEHUIO TSDKeCTU CHUHpOMa
pa3pa)KeHHOW TOJICTOM KWIIKA W [JAUBepTUKYyl1e3a 00070uHOM KHWIIKH. [IuileBble BOJIOKHA
CTIOCOOCTBYIOT YCIIEIIHOMY JIeUeHUI0 3aropoB, reMoppos, 6onesnu KpoHa u apyrux 3aboseBaHMi
JKeMyJIOYHO-KHUIIIEYHOT0 TPAKTa, a TaK)Ke MOTYT C/IYKUTb TPO(HUIaKTAUECKUM CPeJCTBOM ITPOTHUB
PeLUVBOB S3BeHHOMN O0/e3HU KenyaKa U ABeHaZAaTUIepCTHOM KUIKKU (0030phl: TIvilieBbie BOIOKHA,



1986; Vahouny, 1987; Kritchevsky, 1988, u ap.). B uacTHOCTH, NpyU XpOHHWUYECKOM TaHKpeaTuTe AUeTa,
oOorarlleHHasi K/IeTUaTKo!, T. e. TTUIIEBbIMU BOJIOKHAMU, B OO/BIIMHCTBE CyYaeB ZideT MOI0XKUTebHbIM
TepaneBTuueckuii 3¢pdext (Ckys, Pyberc, 1988).

CnenmoBarenibHO, HEOOXOAUMO, UTOObI B COCTaB MUILIEBBIX PALIMOHOB ObUIM BKJIFOUEHBI HE TOJIBKO
OenKu, >KUPBI, YIJIeBOJbl, MUKPO3JI€EMEHThl, BUTAMUHbI U T. [l., HO U THUILEBble BOJIOKHA, KOTODbIE
SIBJISIFOTCSI []eHHbIM KOMIIOHEHTOM THUIIM. B TO ke BpeMsi HEKOTOpbie CXeMbl YCIeIHOro jeueOHOro
MUTaHWsI OCHOBaHbI HA OTPAHUUEHUU B pal[MOHe MUILIEBbIX BOJIOKOH, UTO 3aBUCUT OT BU/la 3a00/ieBaHus
U er0 TSDKeCTH.

Wtak, Ha 0a3e KjacCUueCKoll Teopuu OBbLUIM C/iefiaHbl TIOMBITKU CO3/aTh YAYUIIEHHYIO U
oOorailleHHY0 TIMIIy 3a CUeT yAajdeHusl TUIIEBbIX BOJIOKOH, YTO TIPUBEJO0 K Pa3BUTHUI0 MHOTMX
3a0osieBaHui, TaK Ha3biBaeMbiX 0osie3Hel [UBUIM3al[Md. B HacTrosiiee BpeMsi WHTEHCUBHO
pa3pabaTbiBaeTcsi TMPOTUBOIIONIOXKHOE HarlpaBleHWe — BeAyTCsS TIOMCKU aJieKBaTHBIX ITUIIEBBIX
PALIMOHOB, COOTBETCTBYIOIIMX MOTPEOHOCTSIM OpraHuW3Ma, BO3HUKIIMM B XO/le 9BOJIIOLIUU. Y desioBeKa
TaKasi 9BOJIIOIIMOHHO aJieKBaTHasi MUIIA BK/IFOUaeT 3HAUMTEe/TbHYIO JIOJTH0 BellleCTB, KOTOPbIe AJTUTebHOe
BpeMsi HeyZlauHO Ha3bIBa/ik 0aiiacToM.



3.5. DH/I09K0/10rUsl

Takue TpU MOHATUS, KAK MUKPOSKOJIOTHS, SHTepa/ibHasi, UM KUILIEYHas, Cpeia U SHJ05KO0JIOTUS,
WU BHYTDEHHsIsE JKOJIOTHsI OpraHW3Ma, BBe/leHbl B OMOJIOTHIO CPaBHUTE/NLHO HEJABHO U T03TOMY
HyXKzAawTcs B pacumdpoBke. Ilom MuKposKosiorvel rmojgpa3ymeBaeTcsi OakTepuanbHasi ¢uiopa,
XapakTepHas [/Is TTHLLeBapUTEe/IbHOIO TPaKTa JaHHOr0 OpraHu3Ma, BU/ia WiIr MOMY/ISALNH.

B HOpMe MUKpOQuiopa KUIlleYHMKA BK/IHOUaeT JiBe [VIaBHbIE PYMIbl OPraHU3MOB — ayTOXTOHHbIE
(MHaUTEeHHbBIE, UM COOCTBEHHBIE) M TPAH3UTOPHbBIE (UK CydaiiHbIe).

OcHOBHasi Macca MUKDOOPTaHW3MOB KHIIEUHHWKA COCTOUT W3 HECTOPOHOCHBIX aHa’poboB U
(baKynbTaTUBHBIX a9PO00B. DTH OpPraHW3Mbl HACEJISIFOT MMPeUMYIle CTBEHHO TOJICTYIO KUIIKY UeioBeKa U
CJIeTIyI0 KMIIKY Tpbi3yHOB. B Tabn. 3.5 mpejcTaBieHbl MUKPOOHBINA CIEKTD >KeTyI0YHO-KUIIIEUHOTO
TpPaKTa, MPOKCUMOAUCTAIbHBIA TPaueHT MUKPOQUIOPbl, YMCIEHHOCTb HOPMaabHOW W MaTOTeHHOU
MUKpO@iopbl. MUKpOdiopa KUIIEYHMKA, KpOMe MPOKCUMOJUCTAIbHOTO IpajiueHTa pacripeieneHus
pas/IMuHbIX MUKPOOPraHU3MOB B/I0JIb TOHKOW KHIIKM, MMeeT TaK)Xe IpaJiieHT, HarpaB/leHHbIM OT
TIOBePXHOCTH KUIIIEYHOW C/IM3UCTON K 1IeHTPY mpocBeTa KUlKU (0630pbi: [luileBble BomokHa, 1986;
Simon, Gorbach, 1987, u ap.).

Tab/mua 3.5. Mukpoduiopa ke /TyJ0UHO-KHIIEYHOr0 TPaKTa uesoBeKa (mo: Simon, Gorbach,
1987)

Mukpoopranusmsl JKenyzok Toras kuika [Togs3gommHas kuika dekaninu
Obi1iee urcno 6akTepuii A3poOHbIe UK (PaKyIbTaTUBHBIE OAKTePUU

sHTepobakTepun 0-102  0-103 102-106 104-1010
CTPerTOKOKKU 0-103 0-104 102-106 105-1010
crapunokokku  0-102  0-103 102-105 104-107
nakTobammmnel - 0-103  0-104 102-105 106-1010
rprUOKU 0-102  0-102 102-103 102-106
AnaspobHbie bakTepuu

GakTepou/ b Pegko  0-102 103-107 1010-1012
budunobakrepuu " 0-103 103-105 108-1012
CTPEINTOKOKKU " 0-103 102-104 108-1011
KJIO CTPUUU " Peako 102-104 106-1011
3y0aKTepun " Penko 109-1012

Kuiieunast Mukpodsiopa COCTOMT U3 OOJBIIIOTO0 KOMWUECTBA Ppa3/IMUHBIX TPYIM OakTepuid.
HanpuMep, B C/ieroii KUIIKe MBI COAEPXUTCS 0Koao 80 pas3iuyHbIX TMOMYISUi aHadPOOHbBIX
OakTepuii, a B (exkanusix uenoBeka — 0Oosee 400-500 pa3nuuHbIx BUAOB OakTepuii. [Ipu 3TOM
JiesiTe/IbHOCTh DaKTepUil TeCHO B3aMMOCBsI3aHa.

OHTepasibHasi cpefla — 3TO ocobasi cpejila B MepapXuu BHYTPEHHUX CpeJl OpraHu3Ma, KoTopas
o0najiaeT CBONCTBaMU, MPOMEXYTOUHBIMU Me>K/Ty CBOMCTBaMU BHeIlIHel U BHYTpPeHHel cpef (Yrosies,
1961; Tl'anbnepun, JlazapeB, 1986, u ap.). OTa cpeja upe3BbUAWHO BakKHAa /i TIOAJIEP’KaHUS
romMeocrasa M B3aUMOJEUCTBMM OpraHu3Ma C OKpYyXKarlled Cpefon. OHTepanbHas cpeja
paccMarpvBaeTCsl He TOJIbKO KakK (JIO)KHasih CUCTeMa >KUAKOCTed (BK/OYasi MulleBapUTe/bHbIe
CeKpeThl), peryiMpyeMblXx U IOMeOCTaTUPyeMbIX MaKpOOPraHW3MOM, HO U KaK Cpefa, B KOTOPYIO
TOCTYMAKT TMPOAYKTHI >KU3HEAeSITeSbHOCTH Ompe/ie/leHHbIX MHUKPOOPTaHU3MOB (MeTaboMuThl B
LIMPOKOM CMBICJ/Ie CJIOBA), & YaCTO ¥ HEKOTOPBIX JPYIMX OPraHW3MOB, IUILIA U ee KOMIIOHeHThI U T. [.



OHTepa/ibHasi Cpefla ’>KU3HEHHO BaKHAa KakK /i JUAUDPYIOILLEro MakKpoopraHus3ma, Tak W [Jis
CUMOHOHTOB, HaCE/SIONMX ero >KeIyJoUHO-KHUIIeUHbI TPakT. Pa3/iuHble XapaKTePUCTUKU >KUAKOH
(a3bl SHTepasbHOM Cpejibl, B TOM UHCJle OTOKA >KUAKOCTU B HOPMe U TIPU MaTO/I0OTUU TOHKOW KUIIKH,
OCBeIIleHbI B HeJlaBHEM crieljiajbHoM 0630pe (Weems, 1987).

Haubosee c/I0)XKHBIM ¥ HOBBIM SIBJISIETCSI TIOHATHE 00 3HA05K0M0TMH. OHO BO3HHUKIIO B pe3y/bTare
pa3BUTUS (PU3MOIOTHY U OMOXMMHM MUITIEBaPUTEIBHOTO arlrapara U rpejcTaBieHui 06 sHTepasbHON
cpeze. Ilox sHAO3KOMOTMEN TOHUMAETCS COBOKYITHOCTh MUKPOOPTaHU3MOB, HaCeSIFOLIMX JKeTyI0uHO-
KMIIIeUYHbIN TPaKT, ¥ SHTepabHOM cpefibl. Bo3MoykHO, 6oJiee MpaBU/IbHO TOBOPUTH 00 SHTEPO3KOJIOTHUU
U KOJIOHYKOJIOTMM, TaK KaK HZ03KOJOTHSl B 11eJIoM — 0ojiee IIMPOKOe TOHATHE, U Y HEKOTOPBIX
YKUBOTHBIX peub uzieT 00 3KOJI0rHH, KoTopasi hOpMHUPYeTCsl B pe3y/abrate CUMOMO3a U B3aUMOZeMCTBUM
He TOJIbKO C OpraHM3MOM XO3sMHa B 1[eJIOM, HO M C ero pa3JuuyHbIMU cucTtemaMu. [lo Bceit
BEPOSITHOCTH, 3H/I09KOJIOTHSI WIPaeT Ba)KHYHO POJib B JKU3HU MaKpOOpraHu3Ma U B eCTeCTBeHHBIX
YC/IOBUSIX >KM3HEHHO HeobOXoquMa OpraHM3MaM MHOTOKJIETOUHBIX BCEX BHJIOB, TOJIOCTH KeTYJ0UHO-
KMIIIEYHOT'0 TPaKTa KOTOPBIX MPe/ICTaB/ISIOT CO00M CBOeoOpa3Hblii BHYTPEHHUM IOM.

3.5.1. dDopmupoeaHue 3HO003Ko/102UU

BHyTpeHHsII 3KO/IOTMs XapakTepHa [Jig BUJa B LieJIOM, BMeCTe C TeM OHa WH/JWBH/Yya/bHa.
[lepBoHaua/bHO B OHTOreHe3e BHYTPEHHsIsSI KOJIOTUsi (POPMUPYeTCsS B 10-UMMYHHBIA Tepuof, T. €. B
pPaHHUM TMOCTHATa/IbHbIN Mepyuos Ha (OHe UMMYHOJIOTHYE CKOW TOJIEpaHTHOCTU OpraHu3Ma, U 3aTeM B
nepuos, Gosiee T03/[HETO TOCTHATaJbLHOTO pa3BUTHs (UKcUpyeTcs. AyToxToHHas (coOCTBeHHas)
MHUKpPO@JIOpa OT/IMUaeTCs OT TPAH3UTOPHOU (CTydyaiHOW) UMMYHOJIOTHYE CKUMU B3aMMOOTHOLLIEHUSIMU
KaK C JMJUPYIOIIMM XO35IMHOM, TaK W C 3TOM C/aydaiiHOW (uiopod. [IOMUHHUpYIOLLME TPYMIIbI
MHUKPOOPTraHW3MOB OCYILECTB/SIFOT UMMYHOJIOTMYECKYIO0 3allMTy OT Cayd4aiiHoW Mukpodsopbl. Cama
ayTOXTOHHAasi MUKpPOQiopa UMeeT MeXaHW3Mbl, MpeAyrnpexJarolie KOJOHU3ALUI0 3aHSThIX €0 HUIl
obuTaHusl.

B03MO)XHO, He3pe/iopoXK/arolecsi  MJIeKOTIMTalolMe, T[epBOHauaJibHO He  obsajiarorpe
MMMYHHOMW 3allUTOM, Hapsily C HeAoCTaTKaMu 00/afialdT U orpefie/ieHHbIMU TipeumyilectBamMu. K
YKUC/y TIOC/Ae[JHUX CJieflyeT OTHEeCTH BO3MOXKHOCTb (DOPMUDOBaHUsI OMpe/ie/IeHHOro CcuMOmno3a
OakTepuii W TIPOCTEUIIMX C MaKpoopraHu3mMoM. Bckope Tmocsie pOXAeHUs WMMYHOJIOTHYeCKUe
«BOpPOTa» 3aKpbIBAlOTCS, U CO00IeCTBO, ChOPMUPOBAHHOE B Hauase >XU3HU, mpuobpeTtaeT Oapbep,
BKJ/IFOUAIOIMK UMMYHHBIE U IpyrHMe MeXaHUu3Mbl 3alThl. HO Tak Kak B paHHeM OHTOreHe3e BO MHOTHX
C/lydyasix OpraHv3M HaXOAUTCS B CIielMa/IbHbIX YCJIOBUSIX U KOHTAaKTHUPYeT C 0COOsIMU CBOero BU/A, TO
MPOMCXOAUT B 3HAUMTE/JbHOU CTeleHU CeJIeKTHBHOe 3acejieHWe IMO0TOMCTBAa MHUKPOOPraHu3MaMy,
TIpyUueM CUMOUOHTHI B OO/BILIMHCTBE C/IyyaeB He SIBJISFOTCS C/ydaiHbiMuU. CyllleCTBYIOT CBe/leHus, UuTo,
HaripuMep y TePMUTOB UM psifia IPYTUX HACEKOMBIX, CAMKAa BBOJUT UUCTYIO OaKTepuUasbHYI KYIbTYpPY
CTePU/IbHOMY MOTOMCTBY. fICHO, YTO B 3TOM CJlyyae CO3[Ar0TCS YC/JIOBUSl, C OJHOM CTOPOHBI, JIsl
BapUallMM COCTaBa CUMOMOHTOB, a C IPYroll — JI/isl TIOAiJIeP)KaHusl ero TOCTOSTHCTBA Ha TIPOTSHKeHUN
MHOTHX TIOKOJIEHUY HAaCeKOMbIX B 3aBUCHMOCTM OT CTaOWIM3UDYIOIIEr0 WM AUBEpPIUPYIOIIEro
JIeVCTBUS eCTeCTBeHHOro oTbopa.

Y MylekonUTAaKIMX 3apa’keHue MUKpPOOpraHM3Mamu (KOHTaMHUHaLMs) NPOUCXOAUT, KaK IIPaBUiIo,
MpU MPOXOXKAEHUM HOBOPOXKJEHHOIO uepe3 pOJOBble MYTH Marepu W IIPpU BCKapPMJ/IMBaHUM €ro
MOJIOKOM. W3BecTHO, uTO, Kak HeaaBHO oTMmeTun P. ®dynnep (Fuller, 1985), 3m0poBbe neTeld,
BCKOPMJIEHHBIX TPY/AbI0, 3HAUUTE/IbHO JIyullle, YeM I[10/y4YarollMX MOJIOKO W3 CreLUabHOM MOCYAbL
OTOT NpUMep Ba)KeH TakXXe Kak JeMOHCTpaLUs TOro, UuTo /ISl TToAJep>KaHus OIpe/ie/IeHHOro COCTaBa
OakTepuanbHOU (UiOpbl HeoOXonUMO ee mMOCTyrieHWe wu3BHe. (P.®ymiep crnpaBe/IMBO CUMUTaeT



OCHOBOTOJIO)KHUKOM 3TOro Harpasinenus W. . MeunukoBa.) VIMeroTcsi oraceHus, 4TO B YCJIOBUSIX
KOCMMYECKOTO TI0jieTa Y KOCMOHABTOB MOJKET MPOMCXOAUTh YMeHbIIleHHe Kak TMPUTOKAa OakTepuil u3
OKpYJKarolllell cpefibl, TaK U UX pa3HooOpa3usi. B pe3ynbrare 3TOro Mo)keT UMeTh MecCTO obeZiHeHUe
MUKpoduiopel. TTosToMy wuies GakTepua/lbHBIX A00aBOK K TIWINE Ue/OBeKa Upe3BbUAaliHO BakKHA U
IJIOZOTBOPHA.

3.5.2. OcHogHble (pu3uonozuuecKue hyHKyuu KuweyHoli 6akmepuaabHoll ¢1opbl

B sTOM pasfieie Mbl paCCMOTPUM pe3y/bTaThl (DU3HMO0rMUeCKOl aKTUBHOCTH OakTepHaibHOM
dnopel. Takoe paccMOTpeHHE OIpPaBAAHO KakK Ba)KHOCTBIO 3ajlad, TaK W TeM, UTO HCCJ/Ie/JOBaHHE
MUKPO(QJIOPBI  >KEeTyAOUHO-KHMIIIEYHOTO TpaKTa B TOC/JAeAHee BpeMs TI03BOJIMJIO 3HAUMTETBHO
TIPOAIBUHYTLCSA B TIOHMMAHWU CYIIHOCTH TPOLIeCCOB TMUTAHUS. Jlerye BCEro MOXKHO CYAMTH O POJIU
bakTepuanbHOU (/IOpLI B OPraHU3Me IyTeM COMOCTaB/eHHs 6e3MUKPOOHBIX (CTEPU/IbHBIX) U OOBIYHBIX
»KUBOTHBIX. OKa3zanoch, uTO 0e3MHKpPOOHBIE >KUBOTHbIE — 3TO (PYHKIIMOHATBHO HETIOTHOLIeHHBIe
OpraHu3Mbl, KOTOpbIe, TTO-BUAMMOMY, B €CTeCTBEHHBIX YCJOBHUSX He WMEIOT IIAHCOB Ha BbDKUBAHHE
(0630pel: Banbaman, 1972; Germfree research..., 1973; CpaBHuTenbHas dusuonorus..., 1977; Stanier
et al., 1979; UaxaBa u zip., 1982; [uiieBbie BonokHa, 1986; Simon, Gorbach, 1987, u ap.).

CoracHo TeopuM C0a/laHCMPOBAHHOTO TIWTaHUA, 3acejieHHe OakTepuanbHOM  hopoi
TIUIIEBAPUTE/LHOTO TpPaKTa BBICIIMX OPraHW3MOB — He)KesaTe/JbHbIM U B OIpeJe/eHHON Mepe
Bpe/IHbI 1T000uHbIM 3 dekT. OHako bakTepranbHas dhopa KeayJoUHO-KHIIIEYHOT0 TPaKTa He TOBKO
He BpeJHa, HO HeoOxoguMa /i1  HOPMAAbHOTO  pa3BUTHSL  (PU3MOIOTHUECKUX  (YHKI[UN
MakKpoopraHu3ma, U ero (uJoreHeTMUYeCKOe W OHTOTeHEeTHYeCKOe pa3BUTHE TEeCHO CBSI3aHO C
6101[eH030M MHUKPOOPTaHU3MOB.

Cnenyer OTMETHTb, UTO MMKpOd/opa OKa3bIBaeT CYIeCTBEHHOE B/MSHHE Ha CTPYKTYpPHbIE
XapaKTepUCTUKU KHUIIIEYHWKA U APYrUX OPraHoB. Y 0e3MMKPOOHBIX OPraHW3MOB MaccCa TOHKOW KMIIKU
MeHbIIle, UeM y OOBIYHBIX, TaK KaK 3TUTe/NI TOHbIe U peAyliupoBaH npumMepHo Ha 30 %, a BOpCUHKU
yke. bosee ToHKasi cTeHKa TOHKOM M TOJICTOM KUILKHA OTMeueHa Y 0e3MUKPOOHBIX MOPCKHX CBHHOK,
MBIILIEH, LIBITIISAT, TTOPOCST, KPbIC, KPOJUKOB. BbIpa)keHHble M3MeHeHUs] Hab/rofaroTCs U B CIIernou
KUIIKe 0e3MHUKPOOHBIX >KMBOTHBIX, MPUUEM Y TPbI3YHOB MaccCa pacCIMPeHHOM C/eroW KWILIKW U
COZIep)KMMOI'0 MOJKeT COCTaBaATh 10 25-30 % macchl Tena. [IpeamnosiaraeTcsi, UTo Takoe yBeTuueHHe
cierol KMIIKYU 00yc/IoB/IeHO OTCYTCTBHEM MMKPOOOB B OpraHH3Me X03sMHA ¥ YaCTUYHO — B/IUSHUEM
queThl. Y 0e3MMKpPOOHBIX >XMBOTHBIX CHMDKEHbI MUTOTUUECKAs aKTUBHOCTBH SIUTEINA/IbHBIX K/IeTOK
TOHKOW KMIIKU W MPOJIOJDKUTE/IHOCTh UX )KU3HEHHOT0 I[MK/Ia, a BpeMs MUTPaLMM K/IeTOK 13 00/1acTh
KpUIIT Ha BePIIMHY BOPCHHOK yBeJWUEHO TPHMepHO B 2 pa3a. MHorue McciefoBaTe/id OTMedaid
TUMOIUIa3uI0 MMMdaTHUeCKUX Y3/I0B y 0e3MUKPOOHBIX >KMBOTHBIX W CHIDKeHHe (PYHKIIMOHA/TbHOU
aKTUBHOCTHU UX KeToK (0630pel: Haenel, Schulze, 1979; YaxaBa u jp., 1982; Simon, Gorbach, 1987, u
Ap.)-

Mukpoduiopa THII[eBapUTE/NLHOTO arrapara OKa3blBaeT BAMSIHHE M Ha ero (yHKIMOHA/IbHbIE
XapaKTepUCTUKU. B uacTHOCTH, OaKTepra/ibHble SHTEPOTOKCHHBI CYITIe CTBEHHO BMSIIOT Ha KUIIIEUHYIO
MIPOHUIIAeMOCTh. B OonblMHCTBe c/iydaeB (epMeHTaTUBHAsi AaKTUBHOCTb TOHKOW KHIIKH Y
6e3MUKPOOHBIX OpPraHW3MOB BbIIE, UeM Yy OObIUHBIX. TeM He MeHee CYIIECTBYIOT CBeJeHHs, UTO
YPOBeHb /MCaxXapy/la3HOM aKTMBHOCTU TOHKOW KHUIIKM 0e3MUKPOOHBIX M OOBIUHBIX KPBIC OIMHAKOB.
Cronb >Xe TIPOTUBOPEUMBBLI CBeJIeHHWsS M B OTHOIIEHWM IaHKpeaTnueckKux (epmeHTOB. Ilo omHuM
JAHHBIM WX aKTUBHOCTh Yy 0€3MMKPOOHBIX >KUBOTHBIX BbIIIlE, UeM Yy OOBIUHBIX, MO APYrUM — OHA
onvHakoBa. CreflyeT, HaKOHell, 3aMeTHTb, UTO [JUCOAKTepHO3bl TIPUBOAAT K CHIKEHUIO
(depMeHTaTUBHON AaKTUBHOCTHM TOHKOM KHWIIKH W COOTBETCTBEHHO K HapyllleHHUsM MeMOpaHHOTO



nivieBapeHus (0630p: Yroses, 1985).

KuileuHass MukpodyJiopa oripejieisieT OTHOIIEHHWE K MMMYHHOM 3ammTe opraHu3Ma (0030pbr:
Germfree research..., 1973; Freter, 1974; UaxaBa u Ap., 1982; [NuiiieBbie Bo/oKHa, 1986; Kagnoff, 1987,
U 1p.). JMCKyTUPYIOTCS [Ba MeXaHM3Ma MeCTHOro MMMYyHHUTeTa. [lepBbli M3 HUX 3aK/IHOUaeTCs B
WHrUOMPOBaHUM ajire3uy OakTepuil K KUIIeUHOW C/IW3W, MeAWMPOBAHHOMW JIOKA/IbHBIMU aHTHUTEeIaMH,
BK/Mouasi IgA. Bropoli MexaHW3M COCTOMT B KOHTPOJIe UMCIeHHOCTU OrMpejle/ieHHON OakTepuanbHOU
TOMY/ISALIWY, JIOKA/IM30BaHHOW Ha MOBEPXHOCTU KHWIIEYHOW CJIM3UCTOM, 3a CUET MPUCYTCTBUSI B 3TOU
obnacTu aHTHOaKTepya/ibHbIX aHTUTeN. [0 cCpaBHEHUIO C OOBIYHBIMU JKUBOTHBIMH Y 0€3MHKPOOHBIX
OpraHu3MoB cofiepkutcst uib 10 % kieTok, npoaynupyronmx IgA, KOTopblM yyaCcTByeT B MeCTHOM
uMMyHUTeTe. [Ipy 3TOM ITPOAIeMOHCTPUPOBAHO, UTO COZiepKaHue B Iyia3Me KpoBU 0011ero 6eska, o-, [3-
U Y-T7I00YTUHOB y 0e3MUKDOOHBIX >KMBOTHBIX HIDKe, ueM Yy OOblUHbIX. B oTcyrcTBUe 0OBIYHOMN
MUKpOGJIOpbl TIPM HOpMalbHOM (arouuTo3e y MUKPO- M MakKpodaroB TUMApPO/IM3 MMM aHTUTEHOB
3ame/|IsIeTCs.

Kpome MexaHHW3MOB MeCTHOTO WMMYHHUTeTa, Pperyidpyloliero MUKPo(Iopy KUIlleYHHUKa,
CYITIECTBYeT ellle OJUH MeXaHW3M KOHTPOJ/SI — OakTepuanbHbId aHTaroHU3M, 3a CYeT KOTOPOTO MOXKET
TIpeIyTIPEesK/aThCsl POCT CBSI3aHHOM C KUINIEUHOW C/TM3UCTOU OTpeZie/IeHHOM TOM/ISILiUK OaKTepHi.

[Tox BnusiHMeM OakTepuasnbHOM (JIOpBI, KAaK yKa3aHO BbIIE, B THILIEBAPUTE/ILHOM arlfapare
00pa3yroTCcsi HEKOTOpbIe TOKCHHBI. JTO I0Ka3bIBaeTCs TeM, UTO oOpa3oBaHNe aMUHOB M, KaK CJIe/ICTBHE,
YPOBeHb HX 3KCKpelUM y 0e3MMKpPOOHBIX OpPraHu3MOB BeCbMa HHM3KW. IJTOT YpPOBEHb 3aMeTHO
yBeJTMUMBAETCSI TIOC/Ie 3apakeHHs OpPraHM3MOB OJHOW W/IM HeCKOMbKUMH rpynmnamMu Oaktepuii. B
YaCTHOCTHU, MOHOUHpeKIMsT 0e3MMKpPOOHBIX MbIlei KynbTypoi Clostridium perfringens nmpuBoaut K
yBeJTMUEHHI0 YPOBHS TMCTaMHHA, 0COO0eHHO B rosocTty ciernou Kuiku (Lindblad et al., 1979).

OKCKpellusl TIUMNEpPUJUHA pacCMaTpUBaeTCs KaK WHJIeKC UW3MeHeHUW MUKPOQJIopsl Tipu
KOJIOHM3al[MM KUIIIeYHWKA W TIpU Tepexofie OT MOJIOYHOTO K Ae(MHUTHBHOMY MUTAHUIO. DKCKpelust
5TOr0 aMWHa B HOPME Y JIFO/Ie pa3HbIX BO3PACTHBIX IPYMI pa3jvuHa. CylleCTBYIOT AaHHbIE, UTO Y
JleTer oqHOro Bo3pacrta (4—6 Mec.), MUTAKOUMXCS TPYAHBIM MOJIOKOM, YPOBeHb MUIMEPH/MHA B MOYe
3HaunTenbHO HKe: (1.65+0.55) MMO/Ib/MO/Ib KpeaTHHWHA, YeM Y JeTel, MoJydaroiyx A00aBKU, —
(5.95+0.56). YBenmurBaeTCsl Tak)Ke ypOBeHb INMUIMEPUAUHA MpU psifie 3a0oneBaHuii. Tak, eciu y geTei
KOHLIEHTpAL[Ys MUMepu/vHa B Mode B HopMe cocTtas/sieT (1.11+0.95) Mmosb/Mob KpeaTUHWHA, TO TIPU
nendaku — (3.62+1.40), T. e. moutu B 3 pa3a Boille (Lindblad et al., 1979). 3Tu cBefeHus coBMajal0T
C JaHHbIMH 00 VyBeMUYEeHWM SKCKpellud TUPAaMHWHA TIpu ManabcopOiyuy, BbI3BaHHOW PpSIOM
3a00/1eBaHUM.

Kak yxe ObIZIO OTMeUeHO, TO-BUAMMOMY, B XO/leé 3BOJIIOI[MM HEKOTOpble TOKCHMYeCKHEe aMHHbI
BKJ/TFOUM/TUCh B PETYISAITOPHbIE CUCTEMbI OpraHu3Ma. [IppuMepomM 3TOMY MOTYT C/IY)KUTb YIOMSIHYThIA
Bblllle THCTAMHUH M CEPOTOHMH, oOOpa3ylommecss Tpyd JAeKapOOKCHM/IMPOBAaHUM aMUHOKHCIIOT.
bakTepuanbHasi (Quiopa KUIlleYHWKA OKa3blBaeT B/MsSHUWE Ha TIWIleBble BOJIOKHA. /JleTasbHast
XapaKTepuCcTHKa TpaHChOpMaIliui TaKWX BOJIOKOH I107 [JleliCTBUEM I7IaBHbIM 00pa3oM aHa3poOHOM
MUKDPOGhIOPhl TOJACTONW KUIIKK YesioBeKa JiaHa B 003ope Y. Kacmapu c coaBtopamu (Caspary et al.,
1981). Ilepexom oT hHU3KMONOTHUECKOTO K T1aTOJIOTMUYeCKOMY COCTOSIHUIO TIPOMCXOAMT, HACKOJIBKO
MOYKHO CYAUTh, TIPEMMYIIeCTBEHHO 3a CUeT ycueHMsi (hepMeHTaTHUBHBIX TpoljeccoB. Kak 3ameuaroT
aBTOpBI, Te TIPOLIeCChl, KOTOpPble B TOJICTON KHWIIKe 4Ye/ioBeKa MOTYT ObITh NPUUWHON Oose3Hel, B
JKeNyJKe >KBauHbIX 1 MHOTMX TPABOSJHBIX )KUBOTHBIX SIB/ISSFOTCSI OCHOBHBIMH /i1 YTUJIM3AI[UN TPYOBIX
KOPMOB, HeJJO CTYITHbIX (hepMeHTaM >KMBOTHOT'O MporcXoxaeHus1. [1o-BujuMomy, mpu hepMeHTaTHBHOU
00paboTKe MPOMCXOAUT OJHOBPEMEHHO OTPOMHOE KOMYeCTBO pa3/IMUHbIX XMMUUeCKUX peakiuii. B
CBSI3U C 9TUM WX TOUYHAsI 3aTMCh HeBO3MOXKHa. [IpubmmkeHHast popMyra aeTcsi MHOTUMH aBTOpaMu (B
ToM uncse Y. Kacnapu u gp.): 115 (C6 H12 O6) — 130 ykcycHas kucaoTa + 40 nponrMoHOBasi KUC/I0Ta
+ 30 nm-macnsHas kuciora + 7 °CH4 + 12 °CO2 + 50 H20.



CnenyeT, 0lHAKO, UMETh B BU/IY, UTO TIPU aHa’POOHOM dhepmMeHTaI[uK 00pa3yroTCcs Takke (Jalle B
KaueCTBe WHAWBU/YalbHBIX MPOJYKTOB) MypaBbUHasi, SIHTApHass U MOJIOUHAas KWCJIOThl U HEKOTOpOe
KOJIMUe CTBO Bojopoa. Onpe/iesieHrie BOAOPO/ia IIMPOKO UCTIOb3YeTCs /ISl AMarHOCTUKU 3abosieBaHUM
TOHKOU ¥ 0COOEHHO TOJICTON KUILKHU.

Takum obpa3om, GakTepuanbHasi uiopa KeaygouHO-KHUIIIeYHOTO TPaKTa SIB/ISIeTCS CBOeobpa3HbIM
TpoHUueCKUM TOMEeOCTaToM, Wid TpodocTatoM, o00eCreunBarolM pa3pylleHre W30bITOUHBIX
KOMIIOHEHTOB MUIIM 1 00pa3oBaHUe HeJI0CTaloIMX NpoAyKToB. Kpome TOro, HEKOTOphIe MPOJYKTHI ee
)KU3HeesITebHOCTY TIPUHUMAIOT ydacThe B peryasiquu psiga (yHKLUW makpoopraHusma. I[losTomy
To/Ilep>KaHrie HOpMasibHOUM OakTepuanbHOW (hIOpbl B OpraHU3Me CTaHOBUTCSI OJHOW W3 Ba)KHEUIMX
3a/lau ONTUMU3ALUU TUTaHUS U KU3HEeJesITeTlbHOCTH BbICILIMX OPraHU3MOB, U B TOM UKCJIe YesioBeKa.

Kpome monynisiuu 6akTepuid, >KUBYIIMX B TOJIOCTU >KeJTyI0YHO-KUIIIEUHOTO TPaKTa, CYIIeCTBYeT
Tak)ke OakTepuasnbHasi pjiopa, CBsi3aHHasi CO CJAM3UCTON 000/0UKOM TOHKOW KWIKU. CroCOOHOCTh
Pa3/IMUHBIX OaKTepuil HaXO[JUThHCSI B TECHOM KOHTaKTe CO CTPYKTYpPaMU KUILIEYHOU TTOBepXHOCTH ObLia
TIPO/IeMOHCTPUPOBAHA Ha TipuMepe Mblileii eire B 1965 1. 3areM ObLIO BBISIB/IEHO, UTO B OHUX CTydasix
ayTOXTOHHbIE MUKDPOOPraHU3Mbl He BbI3bIBAIOT BHU/IMMbIX U3MEHEHUU B CTPYKType KUILIEUHbIX KJIETOK,
TOrla Kak B [pPYruX, HaNpoTWB, HapyuwawT ee. IlpumepoM mMOCAeAHUX MOTYT CIYKUTb
CerMeHTUPOBAHHbIE HUTEBW/IHbIe MUKPOObI, Hapyllarliie MemMOpaHy KHIIEUHBIX KIeTOK. OTH e
MUKDOOPTaHU3MbI (CIIMPOXeThl U CIUpa/ieBU/iHbIe OaKTepru), acCOIMUPYSICh C KUIIEUHON K/IeTKOMN
OOHUM CBOMM KOHLIOM, [IPYTMM Ppa3[BUTal0T MUKPOBODCHHKM, pa3pylliasi MIMKOKAJIUKC U IIETOUYHYHO
Kaiimy (0630p: Yaxasa u zp., 1982).

BakTepuanbHasi MOMYIALUS KUIEYHONW CAUM3UCTOM 000JIOUKK CYI[eCTBEHHO OT/IMYaeTcsi OT
TI0JIOCTHOM KaK I0 COCTaBy, TaK U M0 OMOXMMUYeCKUM XapaKTepucTuKaM. B Haiteli maboparopuu eiije
B 1975 . O6bUI0 MMOKa3aHO, UYTO CpeAy MONY/ISAILUY OaKTepHit CTM3UCTONM 000/I0UKH TOHKOM KMIIKU TTOUTH
OTCYTCTBYIOT TeMOIM3UPYIOIIMe (OPMbl, KOTOpPbIE IIMPOKO MPeJCTaBAeHbl B TTOJOCTHOW MOMY/ISILUU.
Yke B TO BpeMsi HaMu ObLIO BbICKa3aHO TIPeTIOJIOKEHWe, UTO MYKO3Hasi MOMSALUS SB/SeTCs
ayTOXTOHHOM M B 3HAUMTEIbHOW Mepe orpejessieT COCTaB IMOJOCTHOW monyasiquud. B To ke Bpemsi
BBISIB/IEHO, UTO TIPU U3MEHeHUU [ueThl U 3abosieBaHusAx HabsofaroTcsi Gosiee pe3kue HapyleHUs
MYKO3HOM TTOTY/ISILIK, a He T0/I0CTHOM (0630p: Yrones, 1985).

Uness .. MeuHuKOBa O 1jesiecO00pPa3HOCTH TIOAAB/IeHUsI KUIlIeUYHOUW OakTepuanbHOU (Gophl B
HacTosilllee BpeMsi JIO/DKHA ObITh TIO[BEPrHYTa KODeHHOMY repecMoTpy. [elCTBUTENbHO, KaK yKe
OTMeuasioCh, COMOCTaB/ieHWe OOBIUHBIX M 0e3MUKPOOHBIX OPraHU3MOB IMO3BOJIUJIO 3aKJ/IHOUWTb, UTO
nocnefHde B MeTaboMMueCKOM, WMMYHOJIOTUUECKOM U Jlake HeMpOJIoruueckoM OTHOIIEHUN
nedeKTHBI U pe3KO OT/MYaloTCs OT OObMHBIX. Tak, y 0e3MUKpPOOHBIX >XMBOTHBIX HeJ0pa3BHTa
MMMYHHasl 3all[dTHasi CUcTemMa, OHU 0oJiee UyBCTBUTE/IbHBI K HeJOCTaTKaM paljMOHa, B YaCTHOCTHU K
paljMoHaM C HeJ0CTaTOYHOCTbI) He3aMeHUMbIX aMUHOKWC/IOT U BUTAaMUHOB. B 3aBUCMMOCTH OT
TIUTaHWsI MEHSIeTCSl TakKXKe U cocTaB MUKpodiopbl. Hampumep, 3aMeHa 6ejika Ha CMeCh aMUHOKUC/IOT
BbI3bIBA€T CHIDKeHWe KonuuecTBa Oudugobaktepuii y B3pOC/bIX JiIOAeW, KaK U y JeTeld TIpu
nobaBjieHUM K TPYAHOMY MOJIOKY KODOBbETO MoJioka. Ha mipumepe KpbiC OOHapyeHO, 4YTO
HeO/laronpusiTHble U3MeHeHUs] MUKPOGJIOpbl, B TOM UHC/e CHI)KeHUe KOIMuecTBa JaKToOauuIn u
yBeMuyeHue uuciaa CTaUuiIoOKOKKOB, B OCHOBHOM WMEIOT MeCTO TMpU OJUTOMEPHOM, HO He
nosiMMepHOM nuTaHuu (0030p: Yroses, 1985).

Korza vcciefoBaHus TTIPOBOJWINCH He Ha 0€3MUKPOOHBIX XKUBOTHBIX, @ Ha JIFO/ISIX, KOTOPbIE B CUTY
Kakux-mMb0o MpPUUMH CO [HSA POXKAeHWs ObUTM OT/eneHbl OT OKpYXKarolllell cpefbl U He HMeu
coOcTBeHHOUW OakTepuanbHOW (JIOpH, TO OKa3ajoChb, YTO UX THIIEBble TOTPEOHOCTU TaKXkKe
CyIlle CTBEHHO OT/IMUA/IMCh OT TAaKOBBIX Y OOBIUHBIX JIFOZIEH.

Kak yxe ObL10 OTMeueHO, CUMOHM03 MUKPO- U MaKpOOPraHW3MOB, BEPOSITHO, SIB/ISIETCS IPEBHUM
9BOJIIOLMOHHBIM TIpUOOpeTeHWeM U HaOJIIOlaeTCsl y)Ke Ha YPOBHe TPUMUTHMBHBIX MHOTOKJIETOYHBIX



opraHu3MoB. Bo BCSKOM cilydae B Xo/le SBOJIIOI[MM Y OOJIBIIMHCTBA MHOTOKJIETOUHBIX OPraHHU3MOB
BO3HUK CHMMOMO3 C OakTepusIMU OmMpefe/eHHbIX TUIIOB. B camoMm pene, GaktepuasnbHas dopa
Tipe/icTaB/isieT COO0M HeoOXoAMMBIN aTpuOyT CyITleCTBOBAHUSI CJIOXKHBIX OpraHu3MoB. [locieanue, mo
COBPEMEHHBLIM TIpeZICTaB/IeHUsAM, C/Ie[lyeT pacCMaTpuBaTh KakK €JUHYI0 CHCTeMy 00Jjiee BBICOKOTO
HepapXyuueCcKOro YPOBHS, UYeM OT/e/IbHbIA UHAUBUAYYM. IIpy 3TOM MaKpOOPraHW3M I10 OTHOIIEHUIO K
MHUKPOOpPIraHW3MaM BBITIOJHSIET (DYHKI[HIO IOMHUHAHTA U PEryasTopa BCeH CHCTeMbI B 1jeJioM. Mexay
HUM M CUMOMOHTAMM CYILECTByeT OOMeH MeTabOo/MTaMu, B COCTAaB KOTOPBIX BXOAAT HYTPHUEHTHI,
pa3/MuHble HEOPraHUYeCKHe KOMIIOHEHTBI, CTHUMY/ISTOPbI, WHIMOWUTOPBl, TOPMOHBI W JIpyrue
(bU3MOIOrMUYeCKU aKTHUBHBIE coeauHeHus. IlomaBneHre OakTepHa/lbHON (D/IOpBI KUIIEUYHHKA YacTo
TIPUBOJMT K CIIBUTY MeTabo/iuecKoro 6asaHca opraHu3Ma.

TakuM 00pa3oMm, B HACTOSIIIIEe BPEMSI CTAHOBHUTCS SICHO, UTO B MeTab0/IMUe CKOM CMbBIC/IE OPraHu3M
npejcTapiasier  cobol  Ha/IOPraHU3MEHHYI0  CHCTEMY,  COCTOSIIYI0 W3  JOMUHHUDPYIOIIEro
MHOT'OKJIETOUHOT'O OpraHM3Ma U crielirdruye Kol 6akTepraJIbHOM MOJUKYILTYPhI, @ MHOTAA U Protozoa.
C 9TOl TOUYKM 3peHHs CYIIIeCTBEHHO, UTO OIpeje/eHHas YacTh BUTAaMHUHOB U He3aMeHHUMBIX
AMUHOKHCJIOT, B KOTOPBIX HY)KZIAeTCsl OPraHW3M BBICIIMX )XUBOTHBIX M UejI0BeKa, MOCTYIAeT 3a CUeT
OakTepuii. [IefiCTBUTEIBHO, KAK OTMEUEHO BhIIle, Y 0e3MUKPOOHBIX )KUBOTHBIX HE/J0CTaTOK BUTAMHUHOB
WM He3aMeHHUMBbIX aMUHOKUC/IOT TIPUBOAUT K Oojiee TSDKE/BIM W CKOpee  ITPOSB/SIOIIMMCS
HapyIleHUsIM, 4eM Yy 0ObuHbIX. Cie[joBaTe/IbHO, C TTO3WIIMK TEeOPUU a/IeKBaTHOT'O IMUTAHMUS MOXKHO
TOBODUTH HE TOJBKO 00 5KOJIOTMH B I[€JIOM, HO U O MUKDPO3KOJIOTUU, Wi Oosiee TIpaBUBHO — 00
9H/I09KO0JIOTHH MHOTOKJIETOUHBIX OPraHHW3MOB, KOTOpas, KaK Mbl OTMeuasu, pOpMHUPYeTCs OUeHb pPaHoO.

OH03KoCcucTeMbl  00/1a/lat0T  CMTOCOOHOCTBIO K CaMOperyIsifud W B JIOCTaTOYHOU Mepe
YCTOWUMBLL. BMmecTe C TeM OHH MMEIOT HEKOTOpble KPUTHUECKHE IIpefiesibl YCTOMUHMBOCTH, 3a
KOTOPBIMH HACTyIaeT KX HeIornpaBUMoe HapyieHHe. HopMasbHasi 3H/I09KOJOTHS MOXXET ObITh
HapyllieHa MpH crieljrduue CKUX U Hecreluduue CKUX BO3JEHCTBUSIX, UTO MOXXET IPUBOJUTDL K PE3KOMY
W3MEHEHHI0 TO0TOKa OakTepwasibHBIX MeTabosmToB (puc. 3.2). HapyieHue coctaBa OakTepuasbHOMN
MONY/ISLIUK KUIIEYHWKA OOHApy)KeHO, B YaCTHOCTHM, IIPM W3MEHEeHHWM COCTaBa paljdoHa, IIpH
3a00/1€BaHUAX >KeTYJOUHO-KUIIIEYHOT0 TPaKTa, TOf, BAMSHUEM pa3/UUHBIX SKCTPEeMaJbHBbIX (PaKTOPOB
(HampuMep, TpPU CTpeccax, B TOM UHC/Ie SMOLIMOHABHBIX, MPU CIIelIMa/JbHBIX YCIOBUSX U T. [.).
NTucOakTepHro3bl, BO3HUKAIOIIME I10 pa3HbIM MpPUYHMHAM, B YACTHOCTH BCJEACTBUE ITPUMEHEHUS
AHTUOWOTHKOB, ITPOBOLIMPYIOT MHOTME BTOPHUHBIE HAPYIIEHHS, MEHSIOT PEeaKTHBHOCTb OpPraHu3Ma,
BbI3BIBAIOT CKPBIThIE TIaTOJIOTHH U T. [I.

dopmupoBaHUe MpeJCcTaBlIeHUH 00 3H/I09KOJIOTMM Ye/I0OBeKa M JPYrMX OpPraHU3MOB HMeEeT
dyH/IaMeHTabHOe 3HauUeHue, a COXpaHeHre MUKPOM/IOPHI U TIpeIyIipekieHre ee HapyIeHud — OffHa
13 B)KHBIX 3a/1au OMOIOTMH U MeTUL[UHBI.
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Puc. 3.2. CooTHollleHWe MeX/y TepBUUHbIMU HYTpHEHTaMU U OakTepuasbHbIMU MeTabonuTamu
npu ¢usnosornueckux (A) u naronorudeckux (B) coctossHusix opranusma (JedekThl TepeBapyuBaHus
Y BcacbiBaHuA) (110: YroJsies, 1985).

3.5.3. BakmepuabHas ¢sopa kak mpoguueckuii 2c0Mmeocmam — mpogocmam

[Mo-BuzMomy, OakTepuanbHasi (uiopa >Ke/lyJOYHO-KUILIEUHOTO TPAKTa BbITIOMHSET (QYHKIIUIO
XAMUYeCKOro roMmeoctara. [Ipy coxpaHeHWM Yy TPBI3YHOB Kompodaruy 3HauuTelbHas 4acTb THUIY
TO/IBepraeTcsi pas3/iMuHbIM TpaHchopMalysM BC/Ie[CTBUEe pa3MHOXKeHUsI OaKTepuil, SIBSIFOILMXCS
Ba)KHbIM HMCTOYHUKOM IMHUILEBOro Marepuasa. CiefoBare/ibHO, Orpejie/ieHHas 4yaCThb MMUIIEBOM CMeCH
Oymer TmipejcTaBleHa He WCXOAHBIMM, KOMIIOHEHTAaMM COOTBETCTBYIOIlEM [UWeThl, a CaMUMHU
baktepusmu. Kpome TOro, kuilleuHasi MUKpOdOpa MOXKET WUrpaTb CYIIeCTBEHHYHO pO/b B
MHTeHCU(UKalUU TIPOAYKLIUU TIWILEeBApUTE/bHbIX ()eDMEHTOB, UTO KMMeEeT pellarollee 3HaueHUe B
ciydae ¢hepMEHTHOM HeJ0CTaTOUHOCTU. EcTeCcTBEHHO, UTO Takue (PaKTOPbl MOTYT OKa3bIBaTh BIUSIHUE
Ha XapakTep aJanTal[MOHHOU peakLMyd B OTBET Ha Ty WM WHYIO JueTy. K TakoMy 3ak/tO4eHUIO, B
YaCTHOCTH, TIDUBOASAT pe3y/nbraThl paboT Haiel aboparopuu, Tipe/icTaB/ieHHble B MOHOTpadusix
«[Ipob6sieMbl KIMHUYECKOW U 3KCIIepUMeHTasbHOW 3SHTepoJiorTuu» U «MemOpaHHBI THAPOIU3 U
TpaHCcopT. HoBble /laHHBIe U TUIIOTE3bI», OnyorKoBaHHBIX B 1981 u 1986 rr. CyTh UX TaKoBa.

[Ipu conocTaBneHNU JAHHBIX ABYyX BAPUAHTOB SKCIIEPUMEHTA, B IEPBOM U3 KOTOPLIX KOTIpoQarus
Oblla TIOJIHOCTBIO MCK/IFOUEHa, a BO BTOPOM COXpaHsijlaCh, ObUIM OOHApYyXKeHblI CyIlleCTBEHHbIE
pa3nuuus. B riepBoM BapuaHTe 3KCMepuMeHTa ObUIM BbISIB/IEHBI BbIpaXkKeHHbIE TPUCIIOCOOUTeTbHbIe
MepecTPOMKU (PEPMEHTHOIO arrapara TOHKOM KHWILKW KPBIC MPU M3MEHEeHWU KOMIIO3ULMU nuup. B
IPYroM BapuaHTe, T7e OXXUAAIUCh CXO[JHbIe pe3y/bTaThl, aflalTUBHbIE TIePeCTPOUKU ObUTH BbIpaXkeHbI
c/1ab0 WJTM TIOJTHOCTBIO OTCYTCTBOBA/IM. []OTIO/THUTETBbHBIE OTBIThI TTOKAa3a/Ii, UTO UMEHHO B OTCYTCTBUE
Kornpodarud U UMel0T MeCTO 3HAUUTe/IbHble M3MEeHeHUs! B Peakliuu (hepMeHTHBIX CUCTEM KUIIIEYHOU
TPyOKM Ha U3MeHeHUe TIMIeBOro pauuoHa. [Ipu korpodaruu HabmogaeTcsi cBoeoOpa3Hoe
nemrrpoBaHye TUIEBBIX 3PGeKTOB Ha (epMeHTaTHBHYH) aKTUBHOCTh TOHKOW KWIIKW Onarofaps
TOMY, UTO Ba)KHbIM KOMIIOHEHTOM TUTaHUS KPbIC SIBJISIIOTCSA (heKasibHble OaKTepuasbHble KYIbTYphl. B
TUX OMNbITaXx C OCOOEHHOW OTYeT/IMBOCTbIO TIPOsiBUIach (YHKIUS OakTepuasbHOM (/IOphI Kak
cBoeobpasHoro Oydepa, TmipefoXpaHSIOIIEr0 BHYTPEHHIOID Cpely OpraHu3Ma OT BHEIHUX
«broxruMuue cKux Oypb», CBSI3aHHBIX C U3MEHEHUeM COCTaBa MUIIM. VIMEHHO B 3TOW CBSI3U MbI BBe/U
Tripe/icTaB/ieHUe O KUIlleUHoU (iope Kak 0 TpodocTare.



Ba)kHO, UTO B 3aBUCMMOCTHU OT COCTaBa OakTepuanbHOU (JIOPHI B Ke/TyI0UHO-KUIIIEUHOM TPaKTe U
OT ee peakI[uy Ha U3MeHeHHe KOMITO3UI[UU THII HaXOAWUTCS U peakijds MaKpoopraHu3ma, KOTOPbIM B
3TUX YCJIOBUSIX 0Opa3yeT BMecTe C OakTepuanabHOU (hI0poii eJUHYIO HAZICUCTEMY.

3.5.4. JH003K0102US5, BHEWIHUe U 8HympeHHUe mpoguuecKkue yenu

Korma Mbl BBOAWIM TpeJcTaB/ieHWe 00 3IHO0IKOJIOTHUH, Mbl MCXOJUIM W3 OOIMX KOHLIEMLIUM
OUOIOTMA U KOJIOTUU U, B YaCTHOCTH, M3 TOTO, YTO B KOCHCTEMe CYIeCTBEHHYIO POJib J0/DKHbI
urpatb Tpoduueckue uenu. ECTb MHOTO yOeAuTeNbHBIX /I0Ka3aTelbCTB PeasibHOTO CyIle CTBOBaHUS
TaKuX TpopHueCKUX Ljeflel BO BHYTDEHHHUX, a He TOJIbKO BHEIIHUX KocucTeMax. Bo BHYTpeHHUX
[eTsX Y4acTBYIOT IVIaBHBIM o00pa3oM OakTepuu, HO TakKe pacTeHUs, TpUObl U >KUBOTHBIE (B
0CO00EHHOCTH TIPOCTeMIIMe), 3aHUMaroIe B TPoPUUeCKUX IeMsx pa3/nuHble MecTa. B uacTHOCTH,
ObUTIO TIOKA3aHO, UTO B TIMIIEBaDUTE/IbHOM CHUCTeMe TEePMUTOB W HEKOTOPhIX [PYTUX HaCeKOMBbIX
OCHOBHBIMU TIOTPeOUTeNSIMU 1Ie/UTHOJIO3bl  SIB/ISIOTCS He OakTepuu, a oOrpefie/ieHHbIe TPYIIIbI
JKCYTUKOHOCLIEB. YHUUTO)K€HHe 3THX MPOCTEHIMX B SKCIIEPUMEHTe TPUBOAWJIO K IIOJTHOM IloTepe
TePMUTaMU CMOCOOHOCTU TMUTAThCS ApeBecuHoW. KpoMe TOro, y TepMHUTOB U HEKOTOPBIX [IPYTUX
OeCcro3BOHOUHBIX ObLTM OOHAPY>KeHbI bakTepuu, criocobHbie (UKCUPOBaTh aTMOC(epHBIi a30T (0630p:
Schmidt-Nielsen, 1982). WubiMu c/ioBamu, ObUTM BbIABIEHbI OpPraHU3MbI, CTOSIIME B Hauaje
TpopUUeCKUl Lienu MO a30TCoAep)KalluM KOMIIOHEHTaM, XOTS M HY)K/JAoLecs B OpraHuyeCKHX
WCTOYHUKAX 3Hepruu. B To ke BpeMs B KeJyAOUHO-KUIIIEUHOM TpaKTe Kak 0OeCl03BOHOYHBIX, TaK U
MO3BOHOUHBIX TPOJIEMOHCTPUPOBAHO TIPUCYTCTBUE OpraHuW3MoB, B 0cobeHHOCTU OakTepui,
BBIITOJIHSIIOLMX POJIb [erpaZilaTopoB OpraHuye CKOro BelleCTBa.

TakuM o6pa3om, B MUIleBapUTe/IbHOM KaHasie ObLT 0OHapy>KeHbI pa3/inuHbie BADUAHTHI U 3BEHbsT
TeX Tpo(uue CKUX 1iereid, KOTOpble Mbl TPAIULIMOHHO OTHOCHM JIMIb K BHEIIIHUM MaKpPO3KOCHUCTEMaM.

3.5.5. Onmumu3zayus u 60CCMaHog/1eHue 3HO03K0./102Ull

AHTHUOMOTHUKY — IIIMPOKO U MHOTOKPAaTHO UCI0J/Ib3yeMOe CPeZICTBO JieueHus JItofiel U pa3/InuHbIX
CebCKOXO35IMCTBEHHBIX JKUBOTHbIX. CrefyeT Aymarb, UTO B 3TOM Cjy4yae Jake MPU MCXOAHO
HOpMaJIbHOM MUKpPOGIOpe OHAa MOKeT ObITh YaCTUUHO WM TIOJIHOCTBbIO YHUUTOXKEHa, a 3areM
3aMellleHa CydyaliHOM, CJ/IeZICTBUEM Uero MOKeT ObITh BO3HHMKHOBEHMe pa3iuyHbIX 1Mo ¢dopMe u
cTereHU HapyleHWW. OIHAKO YacTO TakWe HapylleHWsi MOTYT HauMHAThCsl 3HAYUTE/bHO paHbllle 13-3a
He0/1aronpusiTHBIX YC/IOBUM, BO3HUKAIOIMX BC/IE/CTBUE HEONTUMAa/bHON (JIOphI, TOydyaeMou Tpu
poxzaeHun. Takum oOpa3oM, y)ke CerogHsi BO3HUKAKOT BOIPOCHI O CrOco0aX KOHCTPYMPOBaHUS U
BOCCTAHOBJIEHHUS ONTUMaJbHOW MUKPOQJIOPKI, T. €. MUKPO3KOJIOTHH, U SH/J09KOJIOTUH OpraHu3Ma.

CrnemyeT 3aMeTUTh, UTO, TI0 BCell BepOSITHOCTH, B OyayilleM poAu/ibHbIe ZioMa OylyT pacrojararhb
ujiea/ibHbIMU  OaKkTepuanbHBIMU — TOMUKYIbTypamMu. [lociegaue u  OygyT  (BO3MOXKHO, —TIpU
BCKapMJ/IMBAaHUU W/ UHBIM MyTeM) TIPUBUBATLCS JeTsaM. He UCK/TIOUeHO, UTO 3TU TIOJIUKYIBTYPbI OyyT
cobuparbcsi 'y Haubosee 370poBbIx Marepeil. CrieflyeT Takxke BbISIBUTh, OyAyT /i ONTUMAasbHbIe
MOJIUKYIBTYPbl B PA3/IMUHBIX CTPAaHAaX WAEHTUUHbI WM [JIO/DKHBI Ppa3/idyaTbCsi B CBA3U C
K/IUMaTuie CKUMU U IPYTUMHU 0COOEHHO CTSIMU >KU3HU Pa3/IMUHBIX TPYIIT JIHOJIe.



3.6. J/1eMeHTHBbIe JUeThI U IBe TeOPUM IUTAHUA

HarmoMHuM, 4TO Uzest 3/ieMeHTHOro (MOHOMEpPHOr0) NMUTaHWs, BO3HUKIIAS B KOHLe XIX-Hauase
XX B. U BbITeKarolljasg M3 Teopuu C0a/laHCHPOBAHHOTO TIMTaHWs, 3aK/Kuasach B TOM, UTO Hallly
TPAJIULMOHHYIO TIMIy MOXHO U I[efiecoo0pa3HO 3aMeHUTh JIerKOyCBOSIeMbIMM MOHOMepaMH,
UMUTHUPYIOIIMMU CMeCh MPOJYKTOB MUTaHUs1 — Oe/KOB, YI/IeBOZIOB, >KUPOB U Ap. CUMTanock, Uto Takas
TIWIIA BIIOJTHE YZIOB/IETBOPUT MOTPEOHOCTU OpraHu3Ma.

OfHaKO C MO3ULMKM TEOpWUU a/leKBaTHOTO MUTAHUSI 3JeMEeHTHble AUeThbl [e(deKTHbI 0 MHOTUM
MpUYMHAM M, B UYaCTHOCTH, IOTOMY, UTO HapyLIAlOT CBOWCTBA Y COOTHOLIEHHWe HYTPUTHMBHOIO
(Tpodhrueckoro) U TOKCUUECKOTO IMOTOKOB BC/IACTBUE BbINaZieHUs 3allMTHBIX (DYHKI[UY MeMOpaHHOTO
MULLIeBapeHNs U U3MeHeHUs SHZ03K0JI0TUU. [lerCTBUTeIbHO, Y MOHOTaCTPUYHBIX OPraHrW3MOB (B TOM
yuc/ie y 4Ye/ioBeKa) MUTaHWe OakTepuil TMOCTPOEHO Ha WCIOIb30BAHUM TIPEUMYIle CTBEHHO
HEYTU/IM3UPYEMBIX WA MeJJIeHHO YTUIM3UPYEMBIX MAaKpOOpPraHW3MaM{ KOMITIOHEHTOB ITHILLM.
MeM0OpaHHOe mHIleBapeHUe, peanusyeMoe (epMeHTaMH, JIOKaJW30BaHHBIMU B HEJIOCTYITHOM
OakTepusM IIIETOYHON KaliMe, TIPENSTCTBYyeT TIOIVIOLIEHUIO WMM HYTPHEHTOB U 0becreunBaet
CTepUIBHOCTDL Tiponecca (Yrosnes, 1967, 1985). Takyro CTepUIBHOCTb MOXHO pacCMarpuBaTh Kak
npucroco0sieHrie MaKpOOpraHU3Ma K COCYIlle CTBOBAaHUIO C KUIIIEYHOW OakTepuasibHOM (iopol U Kak
dakTop, 00ecreunBarOIMii TIPEeUMYIlle CTBeHHOe TIOIVIOl[eHWe HYTPUeHTOB MaKpoopraHu3mom. Ecim
)Ke TMINA BBOJUTCS B OpPraHW3M B BUjle MOHOMEpOB, TO MeMOpaHHOe TMuil[eBapeHue Kak 3allMTHbBIN
MexaHW3M He GyHKIMOHUpYeT. B 3ToM cjiyuyae 0akTepyuud OKa3blBAalOTCS B Upe3BbIYAHO
G/1aronpUSTHBIX YCOBUSIX /i1 UX pa3MHOXKEHUsI B pe3y/ibTare U30bITKa JIerKOyCBOsIEMbBIX 3/IEMEHTOB B
MOJIOCTA TOHKOM KHILIKWA. JTO TPUBOAUT K HApYILUEHWIO 5HJ09KOJIOTMH, K YBEJIMYEHUIO I10TOKa
TOKCHYe CKUX BellleCTB U K TIOTepe MakKpOOPraHU3MOM psifia BellleCTB, B TOM uuciie HeoOxoauMbix. [1pu
n3ydeHUu 3(P¢HeKTOB MOHOMEPHOTO MUTaHUs HaMW, a 3aTeM MHOTMMU [JPYTMMU HCCJ/ie[oBaTe/IsiMu
3aperuCcTpUPOBaHbl UCOAKTEPUO3bl U IOTIOJHUTENbHOE [e3aMUHUPOBaHME aMUHOKUCIOT (0630p:
Yrones, 1985).

Hanee, UMEIOTCS MHOTOUMC/IEHHbIE CBeZIeHUs], Kacarolpecs: 6osiee GbicTporo (MM UIeHTUYHOTO)
BCaChbIBaHUS B TOHKOM KMIIKe Ye/iOBeKa Y >KMBOTHBIX OJIMTO- Y TOMCaXapyuJoB IO CPaBHEHUIO C
COCTaB/ISIOIMMU WX CBOOOJHBIMU MOHOcCaxapuZiamu. CyllleCcTByeT TakKe MHOXEeCTBO [JaHHBIX O
OOJIBIIIMX CKOPOCTSIX BCAChiBaHUs TIETMITH/IOB IO CPAaBHEHUIO C COCTABJSIONMMMU UX CBOOOAHBIMU
amMuHOKHCcoTaMu. Oco0eHHO WHTepecHO, UTO BcachiBaHUe (hepMEeHTHBIX THPOU3aToB OesKoB,
COCTOSIIMX TIPEUMYILle CTBEHHO U3 OJIUTOTNeNTHIOB, MPOUCXOAUT ObICTpee, UeM SKBUBAJIeHTHOW CMeCH
aAMUHOKHUCJIOT, CUMY/IUPYIOIIMX 3TU Oenku (0630pbl: Xumuueckue U ¢u3noaoruueckye rnpobiemsi.. .,
1975, 1976; Silk, 1977; Gardner, 1984, 1988, u ap.).

IIpu crierjyaZbHOM KCC/IeJOBAaHUY aKKYMYJISILIMKM YIVIEBOZOB PAa3/IMUHOM CTeleHU MOoJIMMepHu3aliu
B C/U3UCTOM 000/I0uKe TOHKOW KHUIIKM KPbIC HaMU ObUI0 OOHaApy)KeHO, UTO TPAHCIOPT CBOOOAHOM
TJIFOKO3bl HE 3aBUCUT OT COCTaBa [IUeT, T. €. B/SeTCsl CTabWIbHBIM MpoiieccoM. B oT/ivume oT 3TOrO
TPAHCIOPT IVIFOKO3bl, OCBOOO’K/JAIOIIENCs TpU TUAPOJM3e Maabro3bl M KpaxMmasa, 3HauuTebHO
MeHsIeTCS U 3aBUCUT OT COCTaBa panuoHa (063op: Yrone, 1972). CxoqHble pe3yibTaThbl MOJy4YeHbl B
Wnrctutyre 6uonorun AH JlarBuu (Pura) Ha npmiisitax (063op: Kyiak, 1983).

deHoMeH 6Gosiee OBICTPOro TpPaHCIIOPTa MOHOMEPOB, 0Opa3yIOLUMXCS TIPU TUIPOJM3e OJIUT0- U
MOJIMMepOB, ueM CBOOOJAHBIX MOHOMEpDOB, MOXeT HalTh O0ObsicHeHMe B CBeTe KOHIIeNIuu
MeMOpaHHOTO THIleBapeHus. JTa KOHLEMLUs TpeArosaraeT MPOCTPAHCTBEHHYID U CTPYKTYPHOG
YHKLIMOHA/IbHYI0 UHTErpaLjiio 3aK/IFOUMTe/IbHBIX 3TaloB TUAPO/N3a U Haya/lbHbIX 3TArOB BCAChIBAHUS.
MHOrUMH TIpUHHMMaAETCsl, UTO WHTerpalus peaju3yeTcs 3a CueT (pepMeHTHO-TPaHCIOPTHbIX



KOMIIJIEKCOB MeMOpaHbl, B KOTOPbIX MHTErPUPOBAaHbI OAUH WM HECKOJbKO (PepMEHTOB W OfHA WU
HeCKOJIbKO TPaHCIIOPTHBIX CUCTEM, Peau3yIoIMX TPaHCMeMOpaHHbBIN MepeHoC MPOJYKTOB T'M/IPOJIn3a.
Wpesi Takoro KOMIIJIEKCa COXpaHsieT CBOe 3HaueHue Kak i KOHLeMUU MOOUILHOTO TIepeHOCYHKa,
TaK U JI7isl TUTIOTe3bl KaHasa (Yrosies, 1972, 1985, 1987a; Membrane digestion..., 1989). B ¢pepmeHTHO-
TPAHCIIOPTHOM KOMIIJIEKCe TIPOAYKThI THUIPOIM3a [JO/DKHBI HENoCpPe/ICTBEHHO Tiepe/laBaThCsi C
aKTUBHOTO IleHTpa (GepMeHTa Ha BXOJi B TPAHCIIOPTHYIO CUCTeMy MeMOpaHbl C MHWHUMaJbHBIM
paccerBaHWeM B BOAHOW ¢a3e, a TpaHCIOpPTHas CHUCTeMa He [I0/DKHA B3auMOJEMCTBOBaTh C
MOHOMepamHu, TIPUCYTCTBYIOLLMMY B BOAHOU cpefie (puc. 3.3).

Puc. 3.3. Posib (pepMEHTHO-TPAHCIIOPTHBIX KOMITJIEKCOB B MPeJOTBPALLIEHUN KOHKYPEHLIUHA MeXy
MOHOMepaMU Ha CTa/IuM BCcackiBaHus (T10: Yrones, 1985).

A — KOHKypeHIMSI MeX/ly MOHOMepamMHu 3a OO0l BxOJ B TPAHCIOPTHYKO cucremy;, b —
KOHKYDEHIIUSI MeX/1y KOHeUHbIMU TTPOIyKTaMU THPO/K3a 3a 001l BX0o/ B TPAHCIIOPTHYIO cucTemMy; B
— (bepMeHTHO-TPaHCIOPTHBIM KOMILJIEKC: TepeJjaua KOHEUHbIX MPOAYKTOB rMApon3a ¢ ¢hepMeHTa Ha
BXO/] B TPAHCIIOPTHYIO cucTeMy (6e3 KOHKYpeHIUH).

1 — moHoMmep; 2 — aumep; 3 — (pepMeHT; 4 — TpPaHCIOPTHAasi CUCTeMa; 5 — MeMOpaHa.

CylleCTBYIOT OTpUllaTe/ibHble MOC/IE[CTBUS JIATEITLHONO TMPUMEHEHUS MOHOMEDHBIX [IHeT,
OXapakKTepU30BaHHble B psifie CHelMaJbHbIX CBOJAOK, B TOM UHCJe B CBOAKAX «XUMHYECKUE U
du3mnonoruue ckre pobaemsl...», onyoMKoBaHHBIX B Pure B 1975 u 1976 rr. K TakuMm mociecTBUSIM
OTHOCSITCS, B YaCTHOCTH, 3aMe/j/IeHe POCTa W yMEHbIIEHWEe MacChl Teja >XMBOTHBIX, YBeIWUeHHe
KCKpeLUM aMMHaKa, YMeHbIleHWe 3KCKpeLuU 3J€KTPOJIMTOB, Pa3BUTHE TeMOUTUYECKOM aHEMUU U
T. A. HelaBHO mMoOKa3aHO Tak)ke, YTO MPH J/IMTE/bHOM HCIO/Ib30BaHUM 3JIEMEHTHBIX JUEeT MPOUCXOJUT
TpaHC(opMal[ysi HEeKOTOPbIX BBOAWMBIX B OpraHW3M JIeKapCTBEHHBIX IIperiapaToB B TOKCHYeCKUe
dopmbl (Interaction of elemental diets..., 1988). Kpome TOro, MmoHomepHble AWETHI TMPUBOAAT K



CHIDKeHHIO (DYHKITMOHAIbHOM Harpy3Ky Ha (hepMeHTHBIE CUCTEMBI JKeTyOUHO-KHUIIIeYHOTO TPAKTa, UTo
COTIPOBOXKZIAETCSI HapyIlleHWeM CHHTe3a psijja (epMeHTOB, KOTOpble HEeOOXOAWMBI [T HOPMa/bHOU
nesITeTbHOCTA OopraHu3Ma. [lanee, W3-3a BBICOKOM OCMOTHUECKOM AKTUBHOCTH 3JIEMEHTHBIX AUET
HapyIIaeTcs pacrpefiesieHre XKUIKOCTA MeXX/y KPOBBIO U SHTepalbHOU Cpe/iol B pe3y/sTare Tepexofa
YKUJIKOCTH M3 KPOBU B KUIIIEUHUK.

OfHaKO TIpU HEKOTOPbIX (popmax 3abosieBaHWM U B OMpeZie/ieHHBIX YC/IOBUSAX JJIEMEHTHBbIE U
Oe3basiacTHbIEe AWeTHI MOTYT OBITH BechbMa IIOJIe3HBL. B  UYaCTHOCTH, TIPH BPOXKAEHHBIX W
IpUo0OpeTeHHbIX fedeKTax (hepMeHTHBIX CUCTeM TOHKOW KHUIIKW HauOosee 1ie/iecoo0pa3HO UCK/IFOUaTh
W3 TIMIIM Te BeljecTBa (HarpuMep, JaKTO3y, Caxapo3y W [p.), THUAPOIU3 KOTOPLIX HapyIleH.
DJileMeHTHbIE [TUeThl MOTYT OBITH WMCIIOMB30BaHbI TPU Pa3/JUUYHBIX IKCTPEMA/bHBIX BO3/EMCTBUSX,
BBI3bIBAIOIIMX HapPYIIEHUS /IeSTeTbHOCTH JKeTyJOUHO-KUIIIeYHOro TpakTa. [Ipy 3TOM Hea/leKBaTHOCTS,
HarpuMep UMHUTAMK Oenka HabOpoM ompeze/leHHbIX aMUHOKHC/IOT, TIPOSIBISIETCSl He Cpa3y, a uepe3
oripe/ie/IeHHbIA BPEMEHHOW HHTEPBajJ, B TeueHHe KOTOPOTO 3TH AMHHOKHUCJIOTBI MOTYT CIY)KUTh
TIOJTHOLIEHHOM 3aMeHOU Oesika. BeposiTHO, oTpHIlaTe/IbHbIe TTOC/IeACTBUS 3/IEMEHTHBIX UeT CBSI3aHbI C
M3MeHeHeM OaKTeprasbHOrO COCTaBa WU 10 KpaliHel Mepe C M3MeHeHHeM CBOWCTB OaKTepuabHON
TIOTTY/ISAL[AN KUIIeYHUKa.

DJileMeHTHbIE, U/T1 MOHOMEPHBIe, AUeThl BAXKHBI TIPY T1aTOJIOTHYE CKUX COCTOSIHUSIX, TP KOTOPBIX
Ha0JTFO/IaeTCsl perpeccrsi CUHTe3a U BKJ/IIOUEHHUsSI B COCTaB MeMOpaHbI KUITIEUHBIX K/IETOK (PepMEeHTOB,
OCYIILle CTBJISIFOIIMX 3aK/TFOUUTE/TbHBIE Tallbl ITHIeBapeHus. B 9ToM ciiyuae BcachlBaHUSI aMUHOKHC/IOT U
reKCo3, BXOASIIMX B COCTaB OJIMTOMEPOB, He MPOUCXOAuT. Takue dheHOMeHbI MOTYT HaOMIOAAThCs, B
YaCTHOCTH, TIOfI BIUSTHUEM CTPeCCOPHBIX (haKTOpOB. Torjja aMUHOKUC/IOTHI MOTYT ObITb MCITO/Tb30BaHbI
IJIs1 TIOAJep>KaHUsl YIOBIETBOPUTENBHOTO a30TUCTOro 0anaHca, OTpULIATeNIbHOTO TIPU CTpecce, s
KOTOPOTO XapakTepHa ToTepsi OeskoB. Takol OoTpuLiaTe/TbHBIM a30THUCThIA OasaHC BO3HUKAeT 3a CYeT
IJIIOKOHeoreHe3a. Mbl TMOMyYdv  pe3yIbTaThl, PACHMPSIIONMe KIacCUYeCcKue TIpeJCTaBleHus O
MIPOUCXOXK/IEHUH OTPUILIATe/IbHOTO a30THCTOro OaniaHca, KOTopble onmybavkoBaHbl B 1972 1. (Yroses,
1972). Hamu oOHapy)KeHO, UTO TP CTpPecce TIPOMCXOAWT CHIDKEHWE YPOBHS AMCaxapujia3HbIX U
0COOEHHO TMeINTH/Ia3HbIX AKTUBHOCTEM TOHKOM KHIIKH 3a CUeT TOPMOKEHUS BK/IIOUeHHsT (PepMEHTOB B
COCTaB aNuKaJbHOWM MeMOpaHbl KWIIEUHBIX KJIETOK, UTO IMPUBOAWUT K OCIA0/I€eHUI0 aCCUMUJISIU
YITIEBOJIOB U TVIaBHBIM oOpa3oM OenkoB. TakuM o0pa3oM, Tpu CTpecce OTpHULIaTe/bHbIM a30TUCTBIN
basiaHC 00yC/IOB/IEH He TOJBKO pa3pylleHreM, HO U He/J0CTaTOUHBIM IOCTYIJIEHHeM aMUHOKUC/IOT BO
BHYTPEHHIOIO cpefly opraHusMma. CrefoBaresibHO, TPU pa3IMuUHBIX BHAX CTpecca CyIecTByeT
5 heKTUBHBIA TTyTh KOPpEeKIUK 0e/lKOoBOro oOMeHa 3a CYeT BBe/IEHHs B paI[MOH BMeCTO O€JIKOB,
KOTOpbIe He YCBaWBAIOTCS, UMHUTHUPYIOIMX 3TH OeNKW aMUHOKHCIOTHBIX cMecei. Vcmonb3oBaHue
Mof0OHBIX CMecel Tiesiecoo0pa3HO Tak)Ke B aBapUMHBIX CHUTYAlUsX, TIPU Upe3MepHBIX (pu3ndeCcKux
Harpy3kax (Hampumep, B VC/JAOBUSIX OJKCIEAWIWM), TIPU CIIOPTUBHBIX COPEBHOBAHUSX, TIpU
XUPYpPriyeCKUX BMEIATe/bCTBAX, a TAKXKe B TIPeJl- U TI0C/IeoNepariioHHbIe TIepHUOJbI, B YC/IOBUSX
HeflocTaTka Oesika, TIpW TOjIofle, TIPY BLICOKOW WM HU3KOM TeMIlepaType OKDY’Kalolllel Cpejibl, TPy
psifie 3abosieBaHUi U T. [., T. €. B CydyasiX, KOTOpbIe COMPOBOXK/AIOTCS BOSHUKHOBEHHEM CTpecca —
o01eli i1 BCeX OpPraHW3MOB peaklvH, SIBJISIOINEMCS Hecreluduueckol M paccMaTpyuBaeMou Kak
00s13aTe/IbHBIM KOMIIOHEHT PeakIMK Ha YKCTPeMa/TbHbIe BO3/IeCTBUSI.



3.7. IlapeHTepanibHOE MUTAHUE

OnHO U3 BaXKHBIX CJIe[ICTBUI Teopuu COa/NaHCHPOBAHHOTO MUTAHUS — BO3MOXKHOCTh TPSIMOTO
MMATAHUSl YesloBeKa uepe3 KPOBb, MUHYS JKeTy[JOYHO-KUIIeUHbIM TPAKT (MapeHTepa/jbHOe MUTaHue),
TaK)Ke OKas3ajochb HempaBuibHbIM. Ilo mpexactaBnenusim [1.-3.-M. bepTno, BbiCKa3aHHBIM B Hayase
Halllero CTOJIeTHs, TapeHTepasbHOe TMHTaHWe uejioBeKa [0/DKHO ObIThb BechMa TepcreKTUBHbIM. [1o
MHEHHWIO CTODOHHUKOB 3TOM HJeM, TakKoe MUTaHUe TIpUBeJEeT K MOCTEeNeHHOM aTpoduu >KemyJo4HO-
KUILIEYHOTO TPaKTa U OyJleT CTUMYIupoBaTh (hopMupoBaHue 6osiee COBEPIIIEHHOTO UeioBeKa.

OpHako, MpUHMMasi BO BHUMMAaHMWE SHO3KOJIOTUIO0 KWIIEUHWKA, 3Ta MJes KaKeTcs KpanHe
ya3BUMOM (CM. Takke ™I 5). [leMCTBUTeNbHO, W3-3a OTCYTCTBUSI HYTPUEHTOB HapyIIAeTCs
OakTepuanbHasi (iopa KUILIEYHMKA CO BCEMU BBITEKAWIMMH OTCH)J]a  OTpHUIAaTe/IbHBIMU
MO C/Ie/ICTBUSMU, BK/IFOUasi IOCTeNeHHOe pa3BuTue AvcOakTepro3a. CyleCTBYIOT U Apyrue NMpUUWHbI,
13-3a KOTOPBIX pacCMarpuUBaTh IapeHTepajbHOe MUTaHWe KakK (PU3UOJ0TMUeCKoe MO0 MeHbleld Mepe
3aTPYJHUTEJIBHO.

[lepBoHaua/ibLHO TIPeAIOJAarajioCh, YTO HEBO3MOXXHOCTb TaKOTO TUTaHUs O0yC/I0B/IeHa
HeJOCTAaTOYHO OUMIIeHHbIMA KOMIIOHEHTaM{ T[WIIM, BBOAUMBIMM B KpPOBb. JTU TeXHUYECKHe
TPYAHOCTU ObUTM TIpeofio/ieHbl XMMUKAMHU U TexHojioraMu. TeM He MeHee TIOC/e BHYTPUBEHHOTO
BBeJIEHUsS] TIUTaTe/SbHbIX BelleCTB BO3HUKA/IU HEKOTOphble (yHAaMeHTasbHbIe [edeKThl, n30exaThb
KOTOPBIX He TpeACTaB/s/IOCh BO3MOXHBIM. Tak, BBISICHUIOCh, UTO TpH TapeHTepajibHOM MUTaHUU
MIPOUCXOAUT HapylleHHWe pa3/IMUHbIX SHAOKPHMHHBIX (YHKLUWM OpraHusMa, WU3MeHeHue CBOMCTB
peLienTopoB (B YaCTHOCTU, PeLIeNTOPOB WHCYIWMHA) M T. A. IlprvBeseM /UIlb HeCKOJBKO MPUMEDPOB
3TOMY, TOJTy4YeHHBIX B MO C/IeJHUE TOABI.

B yacTHOCTW, TpU TMapeHTepaJbHOM TUTAHUU TPOUCXOJAT HapylleHWe OTHOILIEHUsS WHCYIUH/
IJIIOKaroH B ChIBOPOTKE W Ta/leHHWe YPOBHSI IVIIOKaroHa U TpuuoAThpoHuHa (T3) B mia3Me KpoBu
(Shulman, 1988). OToT THUN NUTaHUS MOXKET BbI3BAaThb Yy JleTeld yCU/eHWe MaTOJ0THH, CBSI3AHHOW C
o)KhpeHueM, 3abosieBaHUSIMU cep/iila, JobaBKaMU K TPyAHOMY MO/OKY U T. [. (Parenteral health...,
1988). OueHb Ba)KHO, UTO TapeHTepa/JbHOe MUTaHWe TPUBOAUT K arpoduu CAU3UCTON 000/I0uKU
ToHKOM Kuiku (Shulman, 1988; Clifford,Walker, 1989; Intestinal adaptation..., 1989, u ap.).

HakoHel], Tak KaK >KeJIy[JOUYHO-KUIIEYHbI TPaKT BbIMOJHSAET BaKHble (YHKLUU He TOJIbKO
TpaHc(hoOpMal[My THUILEBBIX BEIIECTB B yCBOsSieMble OPraHU3MOM (DOPMBI, HO U [IeTIOHUPOBAHUS, TO
BBe/leHWe HYTPUEHTOB B KpDOBb [IO/DKHO, MO-BUJWMOMY, TMPUBOAWTb K HapylleHUI0 (YyHKIUN
JEMOHUDPYIOLMX CUCTeM U MeXaHU3MOB (HEPBHBIX U TOPMOHAIbHBIX), WX KOHTPOJIMPYIOLLMX.
M3meHeHus, HaO/moJjaemMble TIPU CPAaBHUTE/LHO KOPOTKUX Tepuojax HaOmo[eHui (HeCKOMbKO AHei
WU Hefle/ib, B TeueHre KOTOPBIX MUTaHWe ObLI0 WCK/IHOUUTE/IbHO TapeHTepabHbIM), B OOJBIIMHCTBE
ciyyaeB obparuMbl. TeM He MeHee MOJKHO TpeArosararb, 4to 0oJiee MPOJO/DKUTE/IbHbIE CPOKU
TapeHTepaibHOTO MUTAHUS JO/DKHBI TIPUBECTH K HeoOpaTuMbIM U Oojiee TIyOOKMM HapyIlleHUsIM
MeTaboMMueCcKUX U APYrUX XapaKTePUCTUK opraHusMa. [103Tomy mapeHTepa/sibHOe MUTaHUe, XOTsS U
crniacaeT 60J/IbHOTO, HO HUKOT/]a He CTaHeT MUTaHWeM 3I0POBOT0 UesioBekKa.

[IpsiMoe BBe/ieHUe TIFOKO3bI B KDOBb B KOJTMUE CTBAX, YAOBIETBOPSIIOIMX MOTPEOHOCTU OpraHu3ma,
BbI3bIBaeT pe3KOe HapyllleHWe roMeoCTasa U MepeHarnpsbkeHue WHCYISIPHOTO arrapara, 4To CIIY)KUT
MPpUYMHON MHOTUX (opMm marosorud. Harmpumep, B pe3yabrare IepeHarnpsbkeHUs HHCYISIPHOTO
ammapara Co3/aloTcsl OyiarorpusiTHble YCOBUS AJisi pa3BuTHsi Auabeta. BmecTte ¢ TeM Tpu Tak
Ha3blBaeMbIX 3KCTPEHHOW Tepanuu M SKCTPEHHOW XUPYPruM, a TakKe TMpPU pa3/iMuHbIX (opMax
TaTOJ/IOTUM TIPOU3BOAUTCS Karle/ibHOe BBeJleHHe IVIFOKO3bl B KPOBb 00/ibHOMY. OZIHAKO €C/U IJTFOKO3Y
3aMEeHUTb MaJbTO30M (JucaxapujoM, COCTOSIIMM U3 IBYX MOJIEKY/T IJIFOKO3bI), KOTOPasi paclleryisieTcs



dbepMeHTaMH, CBs3aHHBIMH C MeMOpaHaMHM KJ/IeTOK IleueHM, TIoueK, Kalu/ispoB W T. M., TO
oOpa3yroIasics T/Ko3a OyZieT XOpoIlio YTU/IU3UPOBaThCs, TTO-BUIMMOMY B TeX yuacTKax, Ijie oHa OyzeT
0CBOOOKJAThCsA TIPU THAPOJM3e MajbTo3bl. B pe3ynbrare 3Toro OyaeT [JOCTUTaThCsi CHaOKeHUe
opraHu3Ma IJIFOKO30i 0e3 mepeHarpsbkeHUs: MHCYISIDHOTO arirapara, 0e3 M3MeHeHUM ee ypPOBHS B
KPOBU U TspKesnoro aucbanaHca. Kpome Toro, OyieT MNpOUCXOAUTH yMeHbIIIEHHWE OCMOTHYeCKON
Harpy3ku B 2 pa3a. Takum o6pa30oM, OTKpPLIBAIOTCS HOBbIe, HO COBEPILIEHHO APyryue BO3MOXXHOCTHU ISt
BHYTPHUBEHHOIO IMUTaHUSL.



3.8. 3alUTHBIE CUCTEMBI JKe/TyJOUHO-KHUILEeUHOI'0 TPAaKTa

Teopusi ajleKBaTHOTO THMTAHMS MpUaeT OOJbINIOe 3HaueHWe CHCTeMaM 3alldThl OpraHu3Ma OT
TPOHUKHOBEHUSI Pa3/IMUHbIX BPEJHBIX BEIECTB B €ro BHYTPEHHIOK cpeny. [locTyrieHrMe MUIEBBIX
BeIIeCTB B YKeJTyIOUHO-KUILIEUHbIM TPAKT C/ie/lyeT pacCMaTpHBaTh He TOJILKO KaK CIOCO0 BOCITOTHEHUS
HepreTUYe CKUX U MjaaCTUYeCKUX MarepuasaoB, HO U KaK a//IepruuecKyr0 U TOKCAYeCKYHO arpecculo.
[encTBUTE/NBHO, MMTAaHUE CBSI3aHO C OMACHOCTHI) MPOHUWKHOBEHHWSI BO BHYTPEHHIOK CpeJly OpraHu3ma
Pa3IMUHOr0 pPofia aHTUTE€HOB M TOKCHYeCKHUX BelecTB. JIuIb 6Grarogapsi C/I0’KHOW CHCTeMe 3allliThl
HeraTuBHbIe CTOPOHbI MUTaHUs 3(PHeKTUBHO HEUTPATU3YOTCS.

[Ipexxzie Bcero cielyeT OTMETUTh CUCTEMY, KOTOpasi ZIo CUX Top 0603HauaeTCst Kak MexaHuue CKasl,
WM TlaccuBHas. [log 3TUM moApa3ymMeBalOTCsl OrpaHHWUYeHHas TMPOHUI[aeMOCTh CIM3UCTOM 000JI0UKU
YKeMYJOYHO-KHUIIIEYHOT0 TpakTa /i BOJAOPAaCTBOPUMBIX MOJEKY CO CPaBHUTETHLHO HeOObIIoN
MoJiekynsipHor Maccor (MeHee 300-500) ¥ HeNmpOHUIAEMOCTh [Jis MOJIMMEPOB, B UMCJIO KOTOPBIX
BXOZAT OeJIKM, MYKOIIOJIMCaxXapu/bl U JIpyrie CcyOCTaHLUM, 00Jajiaroliie aHTUTeHHBIMH CBOMCTBAMH.
OpHako A/1s1 K/IeTOK MUILNEBAapUTEIBbHOIO arrapara B Mepyof, PaHHEero IMOCTHATajlbHOrO pa3BUTHS
XapaKTepeH JH/IOLUTO3, CMOCOOCTBYIOIIMI TOCTYIVIEBHWKO BO BHYTPEHHIOK Cpefly OpraHu3Mma
MaKpOMOJIEKY/T U UY)KePOJHbIX aHTUT€HOB (cM. I/. 4). VIMeloTcd JaHHbIe, UTO KJIETKHU >XeTyIO4HO-
KMIIIEYHOT'O TPaKTa B3POC/IbIX OPraHU3MOB TaK)Ke CITOCOOHBI IOI/IONATh KPYITHbIE MOJIEKY/bl, B TOM
yucsie HepacileryieHHble. [TomobHble mporiecchl 0603HaueHbl [. donbKxaliMepoM Kak mepcopOrus
(Volkheimer, 1977). Kpome TOro, mpu TMpOXOXKJe€HUM TUIIM Yepe3 >Keay[JouHO-KUIlleUHbId TPaKT
obpa3yeTcsi 3HaUUTE/IbHOE KOJTMUECTBO JIeTYUMX XKHUPHBIX KHUC/IOT, OJHA U3 KOTOPBIX MIPU BCAaChIBAHUH
BBI3bIBAIOT TOKCHUECKUU 3 (eKT, a Apyrue — JOKaJbHOe pa3jpaxatollee nelictBue. UTo KacaeTcs
KCeHOOHMOTHKOB, TO MX 00pa3oBaHMe U BCaCbiBaHHE B KeTYOYHO-KHUIIIEUYHOM TpaKTe BapbUPYIOT B
3aBUCUMOCTH OT COCTaBa, CBOMCTB U 3arpA3HEHHOCTU MULLH.

CyllecTByeT eIl HeCKOJbKO MEXaHW3MOB, MpeAynpeXAarlyX. MOCTYIJIEHHe TOKCHUYeCKHUX
BellleCTB U aHTUT€HOB 13 3HTepaJbHOM Cpe/ibl BO BHYTPEHHIO), [iBa M3 KOTOPhIX TpaHC(hOPMallMOHHbIe
(Yrones, 1985, 1987a). OnuH U3 TaKMX MeXaHU3MOB CBSI3aH C NIMKOKAJTMKCOM, KOTOPbIA HEMMPOHULIaeM
1T MHOTMX KPYMHBIX MOJieKyan. VICKaroueHWeM C/Iy)KaT MOJIEKY/bl, TTO/BEpPrarolecs: TUPOJIU3Y
dbepmeHTamMu (TTaHKpeaTMUeCKHe aMuiasa, JuIas3a, IpoTeasbl), aJiCOPOMPOBAHHBIMM B CTPYKTypax
IJIMKOKA/IMKCAa. B CBSI3M C 5TUM KOHTAaKT BbI3BIBAIOIMX a/JIEPTUUYECKYI0 U TOKCHUYECKYHO peakluu
HepacIlerJIeHHbIX MOJIEKY/T C KJIeTOUHOM MeMOpaHOM 3aTpyJHeH, a MOJeKY/bl, TOofBepraroiipecs
TU/POJIN3Y, YTPAYMBAKOT aHTUT€HHbIE U TOKCUYE CKUe CBOKCTBA.

Ipyroii  TpaHcopMallMOHHBI ~ MexaHW3M  00yc/ioBieH  (epMEeHTHbIMM  CHCTEMaMH,
JIOKa/TM30BaHHBIMU Ha alliKaabHOW MeMOpaHe KHUIIIeUHBIX KJIeTOK U OCYIIe CTB/ISIOIMMU pacIiierijieHre
OJINTOMEPOB I0 MOHOMEPOB, CIIOCOOHBIX K BcachiBaHHWIO. Takum o6pa3oMm, dhepMeHTHbIE CHCTEMBbI
TIMKOKA/IUKCa U JIUTIONPOTEeMHOBOW MeMOpaHbl Cy»KaT 6apbepoMm, Mpe/yIpesk/JatoliM 0 CTYyIieH e
1 KOHTAKT KPYITHBIX MOJIEKY/T C MeMOpaHOl KHUIlleUHbIX K/ieToK. CyllleCTBEHHYIO PO/b MOTYT WUIpaTh
BHYTPHUKJ/IETOUHbIE TETTH/[a3bl, pACCMOTPEHHbIE HaMHU KaK JIOTIOJTHUTE/IbHbIM O6apbep M Kak MeXaHW3M
3alMThI OT (PU3HMOOTHUeCKH aKTUBHBIX coeiuHeHu (00630p: Yroses, 1985, u ap.).

[Insi TOHMMaHWS MEeXaHW3MOB 3allMThl BaKHO, UTO B C/IM3UCTON 000/OUKe TOHKOM KHIIKH
uenoBeKa cofiepkutca Gosmee 400000 mnasmaruueckux KaeTOK B pacuete Ha 1 mm2. Kpome Toro,
BBISIB/IEHO OKOJIO 1 MJTH. TMMGOIIMTOB B pacueTe Ha 1 CM KHUIIIEYHOW CM3UCTOM 0060/10uku. B HOpMe B
TOILEM KUITKe cofiepKUTcs ot 6 1o 40 mumdoiutoB Ha 100 snuTenranbHbIX KaeTok (0630p: Ferguson,
1979). OTo o03HayaeT, UyTO B TOHKOW KWIIKe, KpOMeE SIUTEe/SUAJbHOIO CJ0s, pa3/e/stoniero
SHTEPaJbHYIO0 U BHYTPEHHIOIO CPe/ibl OPraHr3Ma, CyIeCTBYeT ellle MOIIHbIM JIeEUKOLIUTaPHBIA C/I0U.



XapakTepucTUKe COOCTBEHHOM MMMYHHOM CHCTeMbl TOHKOW KUIIKM TIOCBSIIEH Psif] JeTa/lbHbIX
063opoB (Immunology..., 1977; Enenxuii, LlubyneBckuii, 1979; Ferguson, 1979; Walker, 1979; Kagnoff,
1987; Doe, 1989, u ap.). Ota cucTteMa uMeeT 0oJbIlioe 3HAUEHHE BO B3aMMOJENCTBUSX OpPraHu3Ma
X035IMHA C KUWIIeYHbIMM OaKTepusIMU, BUPYyCaMM, Tlapa3WTaMH, JIeKapCTBeHHBIMHU Bellle CTBAMU,
XUMUKAIUSAMU, @ TaKKe IMPU KOHTaKTe C pa3HbIMU aHTUTeHHBIMM BellleCTBaMU. K UX unc/ly OTHOCSTCS
9K30Tre€HHbIe THITEBble AaHTUreHbI, Oe/KW W TMeNTHbl THIA, ayTOaHTUTeHbI [le CKBAMHPOBAHHBIX
KMUIIIeUHBbIX K/IeTOK, aHTHUIeHbl MUKDOOPTraHWU3MOB M BUPYCOB, TOKCUMHBI U T. A. B [gomonHeHue K
HOPMaJ/IbHOM TMPOTEKTUBHOW POJIM KHUIllEYHass UMMYHHasi CUCTeMa MOJKeT Urparh pO/ib B IaroreHese
HEKOTOPBIX KUITIeUHBIX 3a00/1eBaHU.
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Puc. 3.4. Cxema kuieyHoi BopcuHkM (mo: Kagnoff, 1987).

1 — robneToBCKUe KIeTKU; 2 — KUIIleUHble 3MUTe/NnalbHble K/1eTKU; 3 — lamina propria; 4 —
WHTpasNuTeNruanbable TUMGOLUThL; 5 — B-muM@ouuTer; 6 — T-muM@oLuTel; 7 — m1a3Marruue cKre
K/1eTKU; 8 — Makpodaru; 9 — TyuHble Kj1eTku; 10 — 503uHOMUIIBL

BI/I,Z[H])I HHTPA3IIUTE/INA/IbHbIE JII/IM(bOI_[I/ITI)I, JIOKA/IN30BdHHBIE MeXay KHUITIeYHbIMH
SIIUTEe/INa/IbHBIMHU KJ/IeTKAMMU. B—J'[I/IMd)O]_[I/ITbI, T-J'II/IMCI)OI_[I/ITBI, I[Jla3MdTHUUyeCKHue KJ/1eTKH, MaKpOCbaI‘I/I,
TYUHbIE KJIETKH H 3031/IHO(1)I/IJ'IBI paccedHbl B COE,Z[I/IHI/ITEJIBHOﬁ TKdHH BOPCHHKH, Ooraroi
KPOB€HOCHBIMH U ]'[I/IMd)aTI/I‘IECKI/IMI/I CoCyadaMHu.

KullleyHasi MYMMYyHHasi CUCTeMa SIB/ISIeTCSl YaCThbi0 MMMYHHOM CHCTEMbI OpraHv3Ma U COCTOMT U3
HeCKOJbKUX pa3/IMUHbIX KOMIMapTMeHTOB. JIUMQOLUTHI 3TUX KOMMapT MeHTOB 00/1a/jlal0T MHOTMUMU
CXONHBIMM YepTaMH C JUMQOLMTaMU HEKHUILIEUHOTO MPOUCXOXKIEHUS, HO UMEHT W YHUKa/bHbIe
ocobeHHocTd. [Ipy 3TOM TOMYASILIMM PA3/IMUHBIX JIMMQOLUTOB TOHKOW KHUIIKU B3aWMOJENCTBYIOT
Gnarofapst Murpauu MMMEGOITUTOB U3 OHOTO KOMIIapTMEHTA B IPYTOM.

JIumparrueckasi TKaHb TOHKOM KHUILKM COCTaB/IsieT 0KOJI0 25 % Bcel KullleyHoU cam3ucTto. OHa
npejcTaBeHa B (opme CKOIIeHUM B TieliepoBbiX Osisiiikax ¥ B lamina propria (oTAenbHBbIE
muM@arrvueckre y3enKd), a TakKe MOMy/siueld pacCessHHbIX JUM(OLMTOB, JIOKAJIU30BaHHBIX B
snuTeMu U B lamina propria. Cru3sucras 060/10uKa TOHKOW KHUIIKYU COIeP>XKUT Makpodaru, T-, B- u M-
MUM(OLIUTBL, UHTPA3MUTeMaTbHbIe TUM(OLIUTDL, KIeTKU-MULLIEeHU U [p. (puc. 3.4).



[TettepoBbl  Osistiiku (okosio 200-300 'y B3pocC/ioro uesioBeKa) IIpeJCTaBSIOT  COOOM
OpraHM30BaHHbIE CKOIJIEHUST JIUMQaTruueCcKUuX (PO/ITMKYI, B KOTOPBIX HaXOASTCSl Mpe[ile CTBEHHUKU
MONYASUU  TUM(OIUTOB. ITHU JUMQOLUTHI OKOHYATeTbHO 3acessitoT Jpyrue 00/1acTH KUIeUHOMN
Ci3uCTOM 000/I0UKM M MPUHUMAKOT ydacTHe B ee JIOKaTbHOW WMMYHHOU JledaTelbHOCTU. B 3TOM
OTHOIIIEHUU TieliepoBbl O/ISIIIKKM MOTYT ObITb pacCMOTPeHbI Kak 00/1acTh, UHUITMUPYIOIIAsE UMMYHHYHO
JleATeJIbHOCTh TOHKOW KUILKHU.

[leitepoBbl OMISAIIKK cofiep>KaT Kak B-kmeTku, Tak U T-kjmeTku. Y 6e3MUKPOOHBIX YKUBOTHBIX
rieliepoBbl OJISIIIKKM HEBeJIMKY, XOTsl peAyLIMpOBaHbl IMIaBHbIM oOpa3oMm B-knetku. Kpome Toro, B
SMUTEUU Ha/Jl TleliepOBbIMU OJIsIIIIKaMU JIOKa/IM30BaHO HeboJibIitoe KonueCcTBO M-KieTok. Tak Kak 3Tu
KJIETKU COZieprKar Be3UKY/Ibl, TO MOXKHO IT0/1ararb, YTO OHU HAlpaB/IsIOT aHTUIeHbI, [0CTYyNalLpe 13
T10JI0CTH TOHKOMW KMIIKH, B 00/1acTh T-K/1eTOK TeliepoBbIX OJisIiieK.

OYHKIUU pa3MUHbIX TUMGOUAHBIX KIeTOK TOHKOW KUILKHU B JieTasisx ellle He u3yueHbl. OcoOblIit
VMHTepeC TIPeJCTaB/ISIOT WHTpPa’NUTeNUanbHble JUMQOLUThL, KOTOpPble DPACHOJIOKEHbl MEeXAY
SMUTEMNANBHBIMU  KUIIIEYHBIMUA KjeTKaMyd B 0a3asibHOM 4YacTu snuTenus Omke K 6a3anbHOM
mMeMbOpaHe (puc. 3.4). VIx oTHOIIIeHWe K IDYTUM KHUIIIeYHbIM K/IeTKaM COCTaB/sieT npubsm3uTensHo 1:6.
[TpumepHo 25 % WHTpaA’NUTENUAIBHBIX TUMGOIMTOB 00yc/0B/eHO MapkepamMu T-kietok (0630p:
Kagnoff, 1987).

Kak oTmeueHO Bblllle, MMMYyHHasl CUCTeMa KWUIIEYHMKA, U B MEPBYID Ouepe/lb TOHKOM KHIIKH,
BCTpeuYaeT OTPOMHOE KOJIMUeCTBO SK30TeHHBIX MUILEBbIX aHTUTIeHOB. KileTKM Kak TOHKOW, Tak U
TOJICTOM KHUILKU TIpoAyLupyoT ummyHornobymunsl (IgA, IgE, IgG, IgM), npernmyiiiectBeHHO IgA (Tab.
3.6). UmmyHornoGymuHel A U E, cekpeTupyembie B MOIOCTb KUIIKU, TO-BUAUMOMY, a/[COPOUPYIOTCS Ha
TIOBEPXHOCTH KUILIEUHBIX KJIETOK, CO3/JjaBasi B 00/aCTU TJIMKOKA/JMKCa [OTIOJTHUTEbHbIN 3allMTHBIN
CJION.

TakuM 00pa3oM, UMMyHHbIE MeXaHU3MbI MOTYT /IeiCTBOBaTh B TMOJIOCTU TOHKOW KHWIIKHM, Ha ee
TOBEPXHOCTH U B lamina propria. B To >ke Bpemsi KullleuHble JTUM(POLIMTEI MOTYT PaclipoCTPaHATLCS B
Jpyryue TKaHU W OpraHbl, BK/HOUasi MOJIOUHBIE >Kesle3bl, )KeHCKUe TOJI0Bble OpraHbl, JUM(aTruye CKyro
TKaHb ODOHXOB, M YyUaCTBOBAaThb B UX UMMYyHHUTeTe. [TOBpex/eHUsI MeXaHW3MOB, KOHTDOJIMPYIOIIMX
VMMYHUTET OpraHvM3Ma U UMMYHHYHO UyBCTBUTE/IbHOCTb TOHKOM KHIIKY K aHTUTe€HaM, MOTYT UMeThb
3HaueHWe B T[aToreHe3e HapylIeHWM JIOKajJbHOIO HKMMYHMTeTAa KUILIEUHWKA W B Pa3BUTHUU
ajiepruye CKUX peakiui.

HevMMyHHBIE M HWMMYHHble MeXaHW3Mbl 3alThl TOHKOW KWIIKU [IPeJOXPAaHSIOT ee OT
Yy)KepOAHBIX aHTUTeHOB. [lvieBapuTe/ibHbIE MIPOTEeas3bl TOHKOW KHILKH, ee MOTOPHasl JesiTe/IbHOCTb,
MUKpOdIopa, TMIUKOKAIUKC MpPeJCTaBIssioT co0oi HecrenuduyecKuil 3aiTHbIM G6apeep. DyHKIUU
TaKOro 3allMTHOrO Gaphepa B TOHKOM KUIIIKe BBIMOHSIET TakKyKe CJ/IM3b, CBOMCTBA KOTOPOW OCBeIlleHbI B
psifie OTeueCTBEHHBIX M 3apyOe)KHBIX CBOZIOK (CM., B yacTHOCTU: ["anbriepuH, Jlasapes, 1986; Forstner,
Forstner, 1986).

Tab/mpa 3.6. KosmmuecTBO K/eTOK B TOHKOM M TOJICTOM KHINKe, MPOAYLHPYIOIINX
UMMYHOI/100y/1MHbI (m0: [TnmeBbie Bo/10KHA, 1986)

Yy % :
Otgen KullleuHrKa . MCII0 KeTOK (%), CeKPeTUPYIOLTAX

IgM IgC
ToHKas1 KUIIIKa 69.7 19.9 10.5
O06opmounas kumka 91.1 4.5 4.1
IIpsamas kunka  89.1 6.3 4.3

CnemoBarenibHO, XOTsl CAM3WCTasi 000/0UKa TUIEBAPUTELHOTO TPaKTa TOTEHI[UANbHO CIY)KUT
obnacTeio, uYepe3 KOTOPYIO BO3MOKHO ITPOHUKHOBEHHE AHTUTEHOB W TOKCHUECKUX BeIeCTB BO
BHYTPEHHIOIO Cpe/ly OpraHu3Ma, 3/lech ke AercTByeT 3ddeKTrBHas AyOMMpoBaHHAas CHCTeMa 3all|UThl,



BKJIIOUArOII[ast B cebst Kak MexXxaHWUeCKHe (ITacCUBHBIE), TaK U aKTUBHBIE (PAKTOPBI 3allMThL [Ipy 5TOM B
KUIIIEYHUKE B3aWMOJAEMCTBYIOT CHCTEMbI, TIPOAYLIMPYIOIMe aHTUTela, W CHUCTeMbl KJIETOYHOIO
UMMyHUTeTa. Hy)KHO 700aBUTb, UTO 3allMTHble (DYHKIIMM [eUYeHOUYHOro Oapbepa, peanM3yoIero C
TIOMOIIBIO  KYI(epoBbIX K/AETOK TIIOIVIOIEHHEe TOKCUUEeCKMX BeIeCTB, JOIOHSIOTCS CHCTeMOMU
AHTHUTOKCHYE CKMX PeaKLIUM B SMTUTETMH TOHKOUW KHUIIIKH.



3.9. 3ak/1rounTe/IbHbLIC 3aMeUaHUusd
(kpaTKoe comocraB/ieHHe TeOPHH cOa/IaHCUPOBAaHHOI0 U a/IeKBATHOIO
MUTAHMSA)

B 3ak/itoueHue TIOTbITaeMCsl KpPaTKO COIMOCTaBUThL JIBé TEOPUM TUTaHUSI — KJIaCCUUECKYH U
HOBYIO.

OTKphbITHE OOIIMX 3aKOHOMEPHOCTEeN aCCUMMJISLIM TTHITEBbIX BeIlleCTB, O[MHAKOBO CITPABe//THBbIX
Jisi HanOoJjiee TIPUMUTHBHBIX M /11 Hanbosiee BBICOKOPA3BUTBLIX OPraHM3MOB, HeU30e>KHO BesIo K
(GhopMHpOBaHUIO HOBOM 3BOJIIOI[MOHHO apryMeHTHPOBaHHOW TeOpWUM, TIPUTOAHOM [Jjisi UHTepIipeTaliuu
aCCUMUJISITOPHBIX MPOLie CCOB He TOJILKO Y UesioBeKa, HO U y APYTUX TPYII OpraHu3moB. [peanoxxeHHast
HaMH TeOpHsl a/leKBaTHOIO TUTaHUsSI He sB/sgeTcss MoAudUKalueld KaacChuecKOM, a TpeJiCTaB/seT
coboli HOBYIO TEOpHI0 C JPYrodl akCHMOMAaTWKOW. BmecTe C TeM OAWH K3 OCHOBHBIX ITOCTY/IaTOB
KJ/IaCCUUeCKOW TeOpuM, COIZIaCHO KOTOPOMY MOCTYIJIEHHWEe M PacXof, B OpraHu3Me MUILEBbIX BellleCTB
JOJDKHBI OBITH COa/TaHCHMPOBaHbI, HOBas TEOPUS [Ie/TMKOM MPUHUMAET.

CornacHo Teopuu cOaaHCUPOBAHHOTO TIMTaHUs, TIWINQA, KOTOpasi TpeJcTaB/iseT Coboit
CJI0YKHOOPTaHW30BaHHYIO CTPYKTYPY Y COCTOUT M3 HYTPUEHTOB, OalaCTHBIX BEITIeCTB U B PsAJie C/TyuaeB
TOKCUUECKUX TPOAYKTOB, TIO/IBEPraeTcsi MexaHWueCKoW, (PU3MKO-XUMHUeCKOH U, B 0COOEHHOCTH,
dbepmeHTaTHBHON 00paboTKe. B pe3ynbrare 3TOro Ioje3Hble KOMIIOHEHTHI THIM HW3B/I€KAlOTCS U
TpeBpallal0TCs B JIUIIEHHbIE BUIOBOW CITE[U(PUUHOCTU COeIMHEeHNSs], KOTOPble BCAChIBAIOTCSI B TOHKOU
KUIIIKe W obecreunBarlOT >SHepPreTMUeckKre M IIaCTUUeCKWe IoTpeOHOCTH opraHu3ma. (Muorue
bur3mosory 1 GMOXMMUKH CPaBHUBAIOT 3TOT TPOLECC C M3B/IeUeHUeM 1[eHHBIX KOMITOHEHTOB U3 PY/IbL.)
3 6GaniacTHBIX BeIeCTB, HEKOTOPHIX 3/IEMEHTOB IMINEBAPUTENBHBIX COKOB, CAYIIEHHBIX KJIETOK
SMUTENMANbHOTO  TIJlaCTa  JKeJyAOUHO-KHUIIIeYHOIO0  TpakKTa, a TakXe psja  IPOAYKTOB
KU3HeeaTeNbHOCTH OakTepuanbHOW (/IOphbl, YaCTUYHO YTU/IWM3UPYIOIIEH HYTpHeHThl U Oasacr,
(hOpMHPYIOTCSI CeKPeThl, KOTOPbIe BLIOPAChIBalOTCS M3 OpraHu3Ma. M3 3ToM cxeMbl aCCUMUJISALIUN TTHIIA
BBITEKAIOT MPUHLIUIBLI pacueTa KOJIMYeCTBa T0JIe3HbIX BelleCTB, MTOCTYIAKIIMX B OpraHu3M BMeCTe C
TUILeH, olleHKa ee JOCTOMHCTB U T. /.

CornacHO TeopuM aZieKBaTHOTO MUTaHUS, MUTaHUe, a TakKKe Mepexofi OT TOJ0JHOTO COCTOSHUS K
CBITOMY O0O0yC/IOBIeHbl He TO/NbKO HYTPUEHTaMW, HO U Ppa3/IMYHbIMA >KM3HEHHO Ba)KHBIMH
PeryupyrolMMy COeIMHEHUSIMY, TTOCTYIAIMMHU U3 KUIIIeYHOM BO BHYTPEHHIO cpe/ly opraHusma. K
TaKUM PETYIMPYIOIIUM COeJUHEHMUSIM TIpeXK7ie BCero OTHOCSTCS TOPMOHBI, BbIpabaThbiBaeMble
MHOTOUMC/IEHHbIMU SHAOKPUHHBIMU KJIETKaMU >KeTyI0YHO-KUIIIeYHOTO TPaKTa, KOTOpble M0 UMCIYy U
pa3Hoobpa3uio TIPeBOCXOAST BCIO HAOKPUHHYIO CUCTeMY opraHu3Ma. K perymipyroinpmM coeiiHeHUIM
OTHOCSITCSI Tak)Ke TakKhe TOPMOHOIMOAO0OHBIe (haKTOphl, KaK JiepuBaThl TUIIM, 0Opa30BaHHbBIE
BC/Ie[ICTBUE BO3/EMCTBUSI Ha Hee (HepMeHTOB TIIHIlleBapUTeIbLHOIO arirapara MaKpOOpraHu3Ma W
OakTepuanbHOW (IOpEl. B HEKOTOPBIX C/yuasXx He yAaeTcs TIPOBECTH UETKOHW TpaHU MeX[Iy
peryasiTOpHbIMU M TOKCHUe CKUMU Bellle CTBAMU, TIPUMEPOM UeMy CIY)KUT TMCTaMUH.

C TOuKM 3peHHs KacCHueCKOW TeopuM MUTaHUsl, MUKpO(iopa MUIlleBapUTebLHOTO arriapara y
MOHOTaCTPUYHBIX OPraHU3MOB, BK/IOYasi uejoBeKa (HO He >KBauHbIX), /lake He HeWTpa/bHbIY, a,
cKopee, BpeaHbIM arpubyr. C TIO3UIMI Teopuu aJieKBaTHOTO MHMTaHUS OakTepuasibHast opa
)KeJTyIOUHO-KUIIIeUHOT'0 TPaKTa He TOJIbKO Y )KBaUHBIX, HO U, MO-BUUMOMY, Y BCeX WUJIM MO/ aB/IsIIOILIET0
OOMBIIIMHCTBA MHOTOKJ/IETOUYHBIX OPraHW3MOB — HeOOXOAWMBIA YYaCTHUK aCCUMMIISLMK MNHUIM. B
HacTosiillee BpeMsi YCTaHOB/IEHO, YTO MPU THUILEBOM [leITeJIbHOCTU Y MHOTOK/IETOYHBIX OPraHU3MOB B
NUilleBapUTe/bHOM CUCTeMe TIPOUCXOAUT He TOJbKO M3B/leueHue W3 TUIIM HeKOTOPOW WX T0/ie3HOU



YacTd — TIePBUYHBIX HYTPUEHTOB, HO W TpaHCHOPMAIUs pa3MUHBIX KOMITOHEHTOB TTWIIM TIO[
BIMsSIHEM MUKPOQUIOpHI, a Takke oOoraijeHue TPOAYKTaMU ee >XU3HeZeATeTbHOCTH. B pe3ynbrare
3TOT0 HEWCII0/Ib30BaHHAsL UYaCTh TTHUINEBBIX BEIleCTB MMPEBPAIIAeTCs B aKTUBHYIO U 00/1a/IafoIIyI0 PSIZIOM
Ba)KHBIX CBOWCTB YaCTh SHTEPA/ILHOU CPe/Ibl.

OHTepasbHasi cpefila, KOTOpasi MOXKET ObITb OxapaKTepu30BaHa Kak ITPOMeXYyTOuHasl cpeza
opraHusMa, obpa3yeTcs 3a cueT MHKPOGMIOpPHI, HaCesoell KelyouHO-KUIIeUHbIA TPAKT, YKUIKOU
(a3bl, a TaK)Ke IK30T€HHBIX U IH/IOTeHHBIX BelllecTB. Hapsifly ¢ BHyTpeHHel U BHeIIHel CpeJjlaMu OHa
UMeeT TIepBOCTEeTNIeHHOe 3HaueHue il OpraHu3Ma. DHTepa/ibHas Cpefia HaxOAWUTCS TIOf JBOMHBIM
KOHTPOJIEM: CO CTOPOHBI XO35iIMHA W CO CTOPOHBI CUMOWOHTOB. OOpa3yeTcsi C/IOXKHasi CHUCTeMa,
ob03HauaeMasi KakK SHJI09KOJIOTHS. OJH/IOIKOJOTHs CYIIeCTBEHHA /i1 TIOHUMaHWS BHOBBIX
0COOEeHHOCTel MUTaHUs, ero aJalTUBHBIX BO3MOXKHOCTel 1 rarosiorid. OHa B 3HAUUTE/TBHON CTeTIeH!
3aBUCUT OT (DYHKIIMOHATBHOTO COCTOSIHUS OpPraHW3Ma U B TO >Ke BPeMs OIpejesIsIeTCsl Pa3IuuHbIMU
XUMUYe CKUMU 1 OMOJIOTHYe CKUMU BO3/IeHiCTBUSIMU Ha HETO.

i C/IOXKHBIX OpPraHW3MOB CITPABeIUBO CUWUTaTh, UTO B MeTa0OJMUYECKOM CMBICJie OHU
TIPe/ICTAB/ISIOT COOOM HaZiopraHW3MeHHbIE CHUCTEMBI, V¥ KOTOPBIX HMMEeT MeCTO B3auMOJelCTBHe
X03dMHA C OIpe/ie/ileHHONM Mukpoduiopoit. Ilog geiictBueM MHKPOGMIOPHI 00pa3yrOTCsl BTOPHUHBIE
HYTPHEHTbI, KOTOpbIe UPe3BbIUAHO BA)KHBI, @ BO MHOTHX C/ydasx HeoOXomuMbl VCTOUYHMKOM
BTOPUUHBIX HYTPUEHTOB C/Ty)KaT Oa/ijlaCTHBIE TTUITIEBbIe BeIleCTBa, YIaCTBYIOIME B PETY/ISIIMA MHOTHX
JIOKaJTbHBIX PYHKI[UH OpraHu3Ma.

AccuMWISIIIUST TIMIIM, B COOTBETCTBUM C KJ/IACCMUECKOW TeopWel TMWTaHWs, CBOAUTCS K
(epMeHTaTUBHOMY TUJ[POJIM3Y €€ CJIOKHBIX OPraHWYeCKHUX CTPYKTYD M M3BJEUEHHUIO ITPOCTHIX
3JIEMEHTOB — COOCTBeHHO HyTpHeHTOB. OTciofla BbIT€KaeT psifi (yHJAMeHTaTbHBIX WAeH O
1je/1ecoobpa3HOCTH oboralleHust MU, T. €. 00 OT/|eJIeHUU KOMITIOHEHTOB, CO/ieprKallliX HyTPUEeHThI, OT
baniacta, a Takxke 00 WCIIONMB30BaHWM B KaueCTBe THINEBBIX MPOJYKTOB T'OTOBBIX HYTPHUEHTOB, T. €.
KOHEUHBIX MPOAYKTOB PACITIeTIeHHsI, IPUTOJHBIX K BCAChIBAHUIO WJIH JlayKe BBEJIEHUIO B KPOBb, U T. 7. B
OT/IMYMe OT 3TOro, COIVIACHO TEOPUU a/IeKBaTHOTO MUTAHUS, UMeeT MeCTO He TOJbKO pacllerjieHre
TTUIIM, HO eIlle ¥ TIPUTOTOBJIEHWEe HYTPUEHTOB U (DM3MOJIOTUUeCKH aKTHBHBIX BEIECTB B pe3y/bTare
BO3/IeHiCTBUSI MUKPOMIOPHI JKeTyI0YHO-KUIIIEYHOTO TPaKTa, B YaCTHOCTU Ha 0OasulacTHBIE BeIleCTRa.
Takum TiyTeM 00pa3ylOTCs MHOTHE BHUTaMUHBI, JIeTyuWe >KADHble KHUCIOTBI W HeoOXomuMble
He3aMeHUMble aMUHOKHUC/IOTBI, UTO CYIIle CTBEHHO B/IMsIeT Ha MOTPeOHOCTH OpraHr3Ma B MOCTYITAIONX
W3BHE MUIIEBBIX MPoyKTax. COOTHOIIEHE MeXXy TIePBUYHBIMU U BTOPUUHBIMU HYTPHEHTAMU MOKET
BapbHpOBaTh B IIMPOKWX TIpefie/lax B 3aBUCHUMOCTA OT BHOBBIX W JaKe WHAWBU/Ya/IbHBIX
ocobeHHocTeld MHUKpodopbl. Kpome Toro, Hapsify C BTOPUYHBIMH HYTPHUEHTaMU TIOf BJIUSTHUEM
bakTepra/sbHOU (hIOpbl 00pa3yrOTCS TOKCHYECKHEe BeIeCTBa, B YAaCTHOCTH TOKCHYECKHe aMUHBL
HestenpHOCTh  OakTepwasibHOW — (yIOphI, KOTOpasi  SIB/ISIETCS  00si3aTe/lbHBIM ~ KOMITOHEHTOM
MHOTOKJ/IETOYHBIX OPTaHW3MOB, TeCHO CBSi3aHa C PsSi/IOM BayKHBIX 0COOEHHOCTell MaKpoopraHu3ma.

Mrak, B cBeTe HOBOW TEOPHM IMHUTaHWE — 3TO UYPe3BbIYAHO CJIOXKHBIN IPOIIeCC, B KOTOPOM
NUILeBapeHre CJIYKUT He TOJIBKO CITI0COO0M M3BJIeUeHHst 110J/1e3HBIX KOMITIOHEHTOB IMUIIEBOTO «ChIPbSI».
OTa Teopus BO3BpallldeT HAC K HEKOTOPbIM OOIIMM HiesM aHTHUYHOTO eCTeCTBO3HAHUS, KOTOpbIe
3aKJIIOYAlOTCS B TOM, UTO B TIPOIiecce TUITNeBapeHusi 00pa3yloTCst HOBble KOMITOHEHTHI TTUIM. [aree,
oboraieHre TIMIM 3a CueT yzajeHusi Oa/lacTHBIX BeIleCTB, TOJe3HOe C TMO3MLMKA K/laccuueCKOn
TEOPHH, Ka)KeTCsl HeTIPaBU/IbHBIM B paMKaX HOBOUM Teopuu. TOUHO Takyke ToJaB/ieHHe OaKTepuaabHON
(JIOpBI TTPOTUBOPEUUT TEOPUHU aZIeKBAaTHOTO TTUTAHUS, XOTSI M XOPOIIIO COTTIACYeTCs C TPe/ICTaB/IeHUSIMH,
pa3BUBAaeMbIMH K/IaCCHUe CKOM Teoprel cOalaHCUPOBAHHOTO MUTAHUSI.

Kak HeofHOKpPAaTHO OTMEUeHO, pa3BUTHE TEOPUM aJieKBaTHOTO IIWTAHUS OIMpaeTcs Ha
001ebroornuecKre M 3BOJIIOLMOHHBIE 3aKOHOMEPHOCTH, a TakKKe Ha JIOCTYDKEHHSs psijja Hayk, B
0COOeHHOCTH OHOJIOTHH, XUMWW, (PU3UKA U MeAUIUHBL JlelicTBUTeNbHO, A/ Ouosiora KpaiiHe



CyllleCTBEHHA He TOJIbKO «(hopMysia», HO U TEeXHOJIOTUsl KaKoro-aubo mpoljecca, Tak KakK 3BOJIIOLIMS
UJieT WMEHHO B HarpaB/leHUM ONTUMU3ALMM TeXHOJIOTUU OUONoruuecKrWx MpoieccoB. B
OrosioruueCKUX CUCTeMax UYpe3BblualiHO MHOTOe 3aBUCUT OT TEeXHOJIOTMHM TIPOI[eCCOB, TaK KakK WX
BbICOKasi 3()(eKTUBHOCTb, & UHOIJIJa U CaMa BO3MOXKHOCTb CBs3aHbl C peasv3aljdell OrpejeneHHbIX
TIPOMEXYTOUYHBbIX 3BeHbeB. HepocTarouHasi 3(peKTUBHOCTh KX peanv3aliiyd WU WX B3aWUMOJEeNCTBUN
HapyiliaeT (YHKI[MOHUPOBaHWEe CUCTeMbI B Ije/ioM. Takoe Tipe/icTaBieHUe OOBSCHSET HEKOTOphbie
byHaMeHTalbHbIe PA3/IMUKs MeXAy TeopusiMu cOaaHCUPOBAaHHOTO U a/leKBaTHOTO TUTaHus. [lepBast
Teopusi B CYILIHOCTU orpeJesisieTcss OamaHcHOW ¢GopMysioi muTaHus, BTOpas, KpoMe Takow (opMyIibl,
YUUThIBaeT U TEXHOJIOTHIO MUTAHUS, T. €. TeXHOJIOTUIO MPOL|eCCOB aCCUMUWISALIUM THLLM Pa3IuYHbIMU
rpyramMu OpraHu3MOoB.

HakoHel], Teopusi aZileKBaTHOTO TUTaHUsI SIB/SETCS OJHUM W3 LIEHTPAJbHbIX 3J/IeMEHTOB
MeXIAUCLIUTIMHAPDHOW Hayku Tpodosioruu. OO0beauHeHWe MHOTMX pa3/esioB OMOJorudyecKux u
MeJUITMHCKUX HayK, KaCaroIIMXCsl Pa3HBIX aClleKTOB aCCUMUJISILIUY TIUIIM OMOI0rUe CKUMU CUCTeMaMu
Pa3/IMUHOM CTereHU CA0XKHOCTHU (OT K/IeTKU U OpraHu3Ma Jo SKocucTeM U Ouocdepsi), B OfHY HayKy
HeoOXoAUMO [ijisi TIOHUMaHusi (yH/JIaMeHTa/JbHOTO eJWHCTBA TPUPOJbl. OTO Ba)XKHO TaKke st
XapaKTepPUCTUKHU TIPOLieCCOB B3auMO/eNcTBUSI B brocdepe Ha 0CHOBe TpoduueCKUX CBsi3el, T. e. AJis
paccmoTrpeHusi 6uocdepsl kak Tpodocheprl. Ho B He MeHblledl, a MOXKeT ObITh B 00JibIleii Mepe
dbopmupoBaHve TpodONOrUM, U B TOM 4YMC/Ie TEOPUU aJ|leKBaTHOTO TMUTAaHMS, CYIIEeCTBEHHO [Jisi
Pa3/IMUHBIX MEJUI[MHCKUX HayK, TaK Kak TpoUKa TKaHel U ee HapYIlleHUs, pa3uuHble MMpobiemMbl
raCTPO3HTEPOJIOTUU, TeopeTUUeCKUe W TIpUK/IaJHble acreKkTbl HayKd O TMUTaHWM — 3TO B
NeNCTBUTENILHOCTA Hepal[MOHA/NLHO pa3/ie/ieHHble 4YacTu OfHOW 00ireit mpobsembl — mpobiembi
ACCUMWISILIUM MWLM OpraHM3MaMH, CTOSIIIMMHK Ha Pa3HbIX YPOBHSIX 3BOJIIOL[MOHHOM JieCTHULIBL IJTY
npobsieMy c/iefiyeT pacCMaTpUBaTh C HEKOTOPBIX YHUTAPHBIX MO3ULIMKM Ha OCHOBe 0ojiee OOLIMPHBIX U
ryOOKUX, ueM paHee, B3IVISIZIOB.

Takum o0pa3oM, Teopusi aZleKBaTHOTO TUTAHUS 3TO, €CAM TaK MOXKHO CKa3aTh, TeOpUsi
cba/laHCUPOBAaHHOTO TIUTaHUS, Y KOTOPOU BBIPOCIU «OHONOTHUeCKUe KpPbUlbsi». DTO O3HAyaeT, UToO
Teopus afleKBaTHOTO MUTAaHUs TIPUMEHUMa He TOJIbKO K Ue/IOBeKY WM OfHOW OrpejesieHHOW TpyIire
YKUBOTHBIX, HO Y K CaMbIM pPa3/IMUYHbIM BU/IaM KUBOTHBIX U, H0jiee TOro, KO BCeM TpyrramM OpraHu3MOB.



I'1aBa 4. HekoTophle NIPpUK/IaJHbIE aClIeKThI B CBeTe
Teopuil c0a/TaHCUPOBAHHOTI0 M a/IeKBATHOI'0 NMUTAHUSA




4.1. BBogHbIe 3aMeuyaHus

HapammBanue mpou3BOACTBa TMPOAYKTOB TMWUTAHUS — Ba)KHEMIIAs 3a/ada, CTOSILAs [epef
yenoBeyectBOM. Ho 3710 /v ogHa crtopoHa pena. [lpyras, He MeHee BakKHas, 3aK/IHOUaeTCs B
TMOHUMaHUK (U3UOTOTUUeCKUX TIOTpeOHOCTeM uYesioBeKa B TIUTAaHUU (OT POXKJeHUs [0 TIyOOKOM
CTapOCTH) B PA3HBIX KAMMaTUueCKUX, TPYJOBbIX, OBITOBBIX U APYrUX YC/IOBUSIX. Takoe MOHUMaHUe
MOXKeT OBbITb JOCTUTHYTO Ha OCHOBe CUCTeMbl (hyHJaMeHTalbHbIX W TPUK/IAJHBIX UCC/Ie0BaHUM.
HeynusutensHO mosTomy, uro, Harpumep, B CIIA Konrpecc Tosbko B 1984 1. Bblgenvn Ha Takue
vcciaezioBanusi okosio 200 MM/IJTMOHOB [10/I71apoB, a B 1985 I. Ha ucc/iejoBaHUsI B 00/1aCTH MMUTaHUS
HaumonanbHbi MHCTUTYT 310p0oBhsi CIIA BbIZie M/ 0KO/I0 1 MUMap/a Ao0J1/1apoB.

bnarogapsi pa3BUTHIO PyHZAMEHTAbHBIX MIPeCTAB/IeHUN 0 MeXaHM3MaX aCCUMUJISILIMY MUY 3Ta
o0acTb 3HaHUM MpeBpaTUIaCh He TOMBKO B Ba)KHBINA pa3zen OuonoruueCcKux U MeIMLIIMHCKUX HayK, HO
M B K/IIOUEBOM acCleKT TpakKTUUecKoro 3ApaBooxpaHeHusi. Ha ocHoBe (QyHAaMeHTaIbHBIX
WCCeIOBaHUM  1]e/iecoo0pa3HO pacCMOTPeTh HEKOTOpble Ba)kKHbie TIPOO/ieMbl, B TOM 4KC/Ie
paLMOHA/ILHOTO MUTaHUs, JajibHeulleld ONTUMU3alMU MUTaHUS 4YesioBeKa W Psf APYrUX, C MO3ULUU
[IByX TEOPUU MUTAHUS — KJlaCCUYe CKOW U HOBOW.



4.2. PanjyoHa/ibHOe NMUTaHHUe

ParioHa/lbHOE TIUTaHUE SIB/ISETCST KOMIIPOMHMCCOM MeXK/y OTPaHMUYeHHBIMHU (10 KOJMYeCTBY U
KaueCcTBy) BO3MOKHOCTSIMH OOIl[eCTBA YW JIMYHOCTH B CHAOKeHWW TMHIEH W TeopeThudeCKu
000CHOBaHHBIM OTNITUMAaJ/IbHLIM TTUTaHWEeM. Yallle BCEro B OCHOBe KOMIIPOMHMCCA JIE)KUT HeXBaTKa psijia
MUINEBbIX TPOAYKTOB WM WX BbICOKas CTOUMOCTb. B TiepByro odepeib 3TO KacaeTcs Oesika,
noTpebHOCThL B KOTOPOM MOXKET OBITh Y/IOBJIETBOpEHA IOTpeO/ieHHeM Msica M pbIObI, @ BO MHOTHX
CJTydastx — MOJIOUHBIX MPOAYKTOB. K co)kajileHWro, BO MHOTMX CTpaHaxX, B TOM 4YWC/Je W B HalleH,
MOJIOUHBIE TIPOAYKTBI [/Is 3TOM 1€/ UCTIOJIB3YIOTCS HeJJOCTaTOUHO. BesKOBbIM palioH MOXKeT ObITh
ONTUMHU3UPOBAH 3a CUET COYeTaHHUsl OeSKOBOW MWIM C APYTMMM MPOAYKTaMH, KOTOpble cOeperaroT
pacxof, 6enka, a Takke oborairaiot ero. Haripumep, 6enok 6osiee oborairieH B 1je/TbHO3€PHOBOM Xiiebe,
yeM B xsie0e, BBITEUEHHOM W3 MYKU BBICOKMX COPTOB. O[[HAKO TNpUMeHEeHHWe OUHIIeHHOW MYKH —
TIOBCEMECTHO PACIPOCTPaHEHHBIA OTPHUIlATeNbHbIM 3(PQPEeKT HayuyHO-TeXHHUEeCKOro IIporpecca
TIPOIIUIOTO0 W HBIHEIIHETO BEKOB M OJHO W3 HETaTHUBHBIX C/e/ICTBUM TeOopuu cOasaHCHPOBaHHOIO
nuTaHus. TeM He MeHee BO3MOJKHBI ONITUMaJIbHbIE COUETAHUSI TUILEBBIX IMPOAYKTOB TPUMEHHUTETBHO K
KOHKDETHBIM YCJIOBHSIM ITUTAHUS U Ja/IbHeIIe TOMCKY B 9TOM HarlpaB/IeHUU.

B 11e/i0M parjoHaibHOE TIMTAaHWe CeTOHS — 3TO B OOJBIIMHCTBE C/TydaeB Heu/leaTbHOe MTUTAHMUE.
[TosTOMy 3ajlaya y4eHbIX U SKOHOMUCTOB CBOAUTCA K (HDOPMHPOBAaHUIO peajlbHOTO parjioHATbHOTO
MTUTaHWsS, KOTOpOe HeoOXoAUMO TIOCTOSSHHO COBEpIIEHCTBOBAaTh. TakuM o00pa3oM, MbI BHOBb
BO3BpAIlAeMCsl K Wjiee pal[MOHAIBbHOIO TMUTAaHUS KaK K KOMITPOMHUCCHOMY MEXKAY ONTUMAa/bHBIMU
HOpMaMH W OTPaHUYEHHBIMHU peaylbHBIMA BO3MOKHOCTAMH. OfHAKO CyIIecTByeT (yH/aMeHTa/IbHbINA
BOIIPOC, Ha KaKOW OCHOBe OyAyT MOCTPOEHBI OMTHMajbHble HOPMbI TTUTAaHUS — Ha OCHOBE TeOpHUi
cbasTaHCUPOBAHHOTO WM aJIeKBaTHOTO MATAHUS?

HeunjeanbHbIM MMUTaHUE SIBJSIETCS €llle U TIOTOMY, UTO MHOTHE TI0JIe3HbIe THUIIEBble TTPOJYKThI
cozlep)KaT TOKCHUeCKHe BelleCTBa. B psiie c/iydaeB TakKWe TOKCHUKAHTBI MOTYT OBITh pa3pyIlieHbl
TepMUUueCcko o00paboTkoi mumm. OJHAKO OIpe/ie/IeHHbI YPOBEHb TOKCUUECKHX BeIeCTB —
MOCTOSIHHBIA W (PU3HOJIOTHUECKUN CIYTHUK >KU3HHW. BOJILIIMHCTBO 3TUX BEIECTB HEUTpa/M3yeTcs
3alUTHBIMU CHCTEMaMU >KeTyAOYHO-KUIIIEYHOTO TpakTa (cMm. 1. 3). TlomMmumo 3TOro, B MocC/e/Hee
BpeMsi B CBSI3W C MHTeHCH(UKAI[Mel CelbCKOro XO3SMCTBA M ypOaHM3aIell HacejeHWs] KOJTMYeCTBO
MTUINEBLIX TIPUMeCeH, TofaB/istolee OOMBIIMHCTBO KOTOPBIX He TTOJHOCTBI0 WHAUGMGOEpPeHTHO [is
OpraHu3Ma, MpPOrpeCcCUBHO BO3pacTaeT BO BCeM Mupe. IIpMeHeHMe PeryisiTOpOB TIPUPOAHOW CpeJibl
(medosMaHTOB, MHCEKTULIU/IOB, 1€ CTUIIU/IOB, TePOUIUIOB U [Ip.) PUBOAXT K TOMY, UTO 3TH BellleCTBa
MOCTYIAlOT B 3HAYWTE/BHYIO YaCThb TMHINEBBIX IPOAYKTOB. Takue BelleCcTBa HCIOJIb3YIOTCS
MepBOHAYA/IbHO W TIPEXKJe BCETr0 IPOTHB ONpe/ie/IeHHBIX BUJIOB pacTeHWM, BPeJHBIX HACEKOMBIX,
ANOBUTBIX TPHOOB. HecMOTpst Ha yCuivst ciesiaTh 3TH CPeJCTBA U30MpaTebHO /IeHCTBYIONMMU JHIIb
Ha oOmpe/ie/ieHHble — TPYIIbl JKUBOTHBIX, B CHJIy YHHUBEPCATBHOCTU (YHKI[MOHAIBHBIX OJIOKOB
CYIL[eCTBYET OTIaCHOCTb WX BO3/IeMCTBUSI Ha OPraHU3M UeJioBeKa 1 BBICIIMX KUBOTHBIX.

(Bo MHOTHX C/Tydasix TaKOM oTpHIiaTe/bHbIN 3(dekT moKka3zaH). TouHO Takke He UHAN(PHEPEeHTHBI
nobaBKH, B CBoeM OOJBIIIMHCTBe 00ecCreunBalolie KOHCepBalUio TUIIEBbIX MpoaykToB. Kpome Toro,
TIOC/IeJHAE 3arpS3HSIIOTCS TIPOMBIIVIEHHBIMUA OTXOJAMM, Cpe/ld KOTOPBIX MOTYT OKa3aThCsl BecbMa
TOKCHUHBIe. DTOM KpaiiHe aKTya/JbHOW Tipobsieme yrensieTcss 6osblioe BHUMaHWe (CM., HarpuMep,
CBOZKY «be3BpeJHOCTh MUILIEBBIX POAYKTOBY», OMyOIMKOBaHHYIO B 1986 T.).

B CBSI3U C BBIIEW3/IOKEHHBIM BO3HUKAIOT C/IeJYIOIIMEe BOMPOCHL KaK MPH 3arps3HEeHUU ITUIIU
ONTUMHU3UPOBATh NMUTaHue? UTo jTyuille — ajanTarys K M0CTOSHHO /IeHCTBYIOIEMY 3arPS3HUTETIO U/
yepe/IOBaHUE PA3/IMUHBIX 3arps3HUTE/eN? BbITh MOXKeT, cyiefiyeT Tiepruoiiue CKU MEeHSATh KOHCePBaHThI



WA WCTOYHUKHU TPOAYKTOB TIMUTAHMS, WCIOJIH30BaTh aHTHU/OTHI, KOTOPblE MOKHO BBOAWTEH /MO0 B
COOTBETCTBYIOILIME 3arpsi3HEHHbIe TPOAYKTHI, JIMOO TIPUMEHSITb OJHOBPEMEHHO C IIUIIIEBBIMU
npogykTtamu? HallTu OTBeTHl Ha Takhe BOIMPOCHI 0COOEHHO Ba)KHO B CBSI3U C TeM, UTO IHTaHUE B
Heu/Jlea/ibHbIX YCA0BUSIX Tpuobpetaer Bce OosbliMe wmacimabel. HekoTopble W3 3TUX mpobiem
obcyxaaroTcst B 0030pe «brosiorus ctapeHusi», oryoMkoBaHHOM B 1982 T



4.3. OnTuMM3anua NUTAaHUA

OnTuMu3aLus MMUTaHUsT — Mpo0bsieMa, Hy)KJarolascss B o0imemM peiiieHnd. OHa TIpe/iCTaBIsSIeTCs
0Cc0OEeHHO Ba)KHOM, TaK KakK /Il HACTOSIIETO BPEMEHM XapaKTepHbI Je(eKThl MUTaHUsS B T100a/TbHbBIX
Macirabax. C gedekramMyd MNUTAaHUS UYe/IOBEK CTalKWBAETCS TakKe B Pa3IMUHbIX aBapUHHBIX U
9KCTPeMaJIbHbIX CUTYal[UsIX U OyleT CTaJKMBaTbCs TPU CO3[aHUM HMCKYCCTBEHHBIX MUKpobuocdep u
MUKpoTpodocdep B CBSI3U C HCC/Ie[OBaHMEM KOCMOCA, OKeaHa W JAPYyruMu 3afadamu. [losTomy
HeoOXo[MMO TIOHATb, KaKUM 00pa3oM II0C/Ie[[CTBUS pa3/IMUHBIX [e(eKTOB THUTAHUS MOTYT OBITh
TIpelyTrpeXx/1eHbl WU 0C1abieHsbl.

[Ipexxae BCero pacCMOTPUM KpaWHUUW C/iydall — OTCYTCTBUE MPOJYKTOB NMUTaHus. lonaroe BpeMsi
CUMTA/JIOCh, UYTO B TaKUX YCJAOBUSX [I0JIHOE TOJIOAAHWE TIpeANOoUYTUTe/lbHEee, YeM Tioe/laHue
HeIUTaTe/IbHbIX CTPYKTYP (B UaCTHOCTH, JIMCTHEB pacTeHUM). B pamkax Teopuu cOasaHCMPOBAaHHOIO
MMATaHUSI 3TO OOBSCHAIOCH TeM, UTO TP MUTAaHUU JUCTBIMU TMPOHCXOAUT 3HAuMTebHasi paboTa
MUIEBAPDUTE/ILHOTO  arifiapata M HMeeT MeCTO /JONOJIHUTENbHbIM pacxXo[, SHEPruM, a Takxke
pPa3MHOKeHMe KMIIeUHOW O6akTepuanbHOM (hJIophl, OTpHULIaTeIbHO AeMCTBYOIIeH Ha opraHu3M. OfHakKo
C MO3ULIMKA TeOPUU aJ|IeKBaTHOrO MUTaHUSI HOpPMaJ/bHasl [eaTebHOCTb >XeMYyIOUHO-KUIIIEYHOTO0 TpaKTa
HeoOxomMMa i TIOAJep)XKaHWs B HOPME MHOTHUX CTOPOH OOMeHa, /s (YHKLIMOHUPOBAHUS
SH/IOKPDUHHOIO arrapara W, YTO Ype3BblUYaliHO Ba)KHO, /11 MOAJeP>KaHUs SH/I03KOJIOTMU KUILIeUHUKa
(cm. . 3). CoxpaHeHue 3H/I03KOJOTMM Oyarofapsi MUILEBLIM BOJIOKHAM, TI0-BUUMOMY, Oosee
Gnarompus_THO A/ OpraHu3Ma, ueM abcositoTHOe rosiofjaHue. Takasi TOUKa 3peHuUs TMOJATBeP>KJaeTcst
13BeCTHBIMU TIPUMEPaMU O MOBeIeHUH JTio/lell BO BpeMsl T0/iofia, 100aB/ISIOIMX B ITUIIY TPaBY, TUCThS,
NpeBeCHbIe OTMUJIKU U T. Ai. IHOW CMBIC/, YeM HeCKOJIBKO JIeT Ha3ajl, BO3MOKHO, Tpuo0peTaeT OlleHKa
TOBe/IeHHS] HEKOTOPBIX XUIIHBIX )KUBOTHBIX, BO BPEMSI F0JI0Zja MUTALIMXCS JIMCTBOW, TPABOU, SrolaMu
Y JIDYTUMU pacTeHUsiMU. [IOHSITHBIMM CTAQHOBSTCS TaKXKe pa3ivuuvs MeXAy TOJHbIM TOJI0/JaHueM U
ro/oflaHueM B COUYETAaHUU C TI0Tpeb/ieHWeM TIPOAYKTOB C He3HAUMTeTbHOW 3HepreTyyeCcKou
L[eHHOCThIO, HO CYLIeCTBEHHO BJIMSIOLMX Ha COCTOSIHUE SHJ05KO0JIOTMM OpraHu3Ma. Vcrnosb3oBaHue
MUIEBBIX BOJIOKOH — JIMIIb OJWH W3 MHOTOUMC/JEHHBIX TPUMEPOB ONTHMMHU3alUM MUTAHUS B
He6/1aronpUsTHBIX YCJIOBUSIX.

cnosib3oBaHue HepahWHUPOBAaHHBIX THUITEBLIX MPOAYKTOB (HarpuMmep, 1e/bHO3ePHOBOTO X/1e0a,
HeIO/IMPOBAaHHOIO pHcCa W Jp.), UTO I[eHHO caMo mo cebe, MpU ONTUMH3AIMU TTUTAHUS B YCIOBHUSAX
HeXBaTKM TIMINEBBIX pPeCypcoB TMpuoOperaer ocobeHHO 6onbilioe 3HaueHWe. I[lo-BUIUMOMY,
HepaMHUPOBaHHbIE TPOAYKTbI W B OOJIBIIMHCTBE JPYTHMX CIy4aeB HWMEIOT IIPeMMYI[eCTBa Tepe[
paduHUpoBaHHBIMH (0630p: Yrones, 1985).

CrnpaBe[TMBOCTD psifia TOJIOXKeHUH TeOPUU aJleKBaTHOIO MUTaHUSI XOPOIIO JAeMOHCTPUPYeTCsl Ha
rpyMepe AUKUX )XUBOTHBIX, MHCTUHKT KOTOPBIX IOMOTaeT UM MO/JeP>KHUBaTh CTPYKTYPY CBOEro Tesa C
HeoObIYaliHOM TOYHOCTHIO. UTO KacaeTcst uesioBeKa, TO OH, BEPOSITHO, B TIpoliecce popMUpOBaHUs BU/ia
Homo sapiens, a Takke B pe3y/bTare BOCIMUATAaHUS (4aCTO HEMPABUJILHOIO), TPAAULIUM, TIpeIpacCyJKOB
U T. [l. B 3HAUMTE/IbHON Mepe yTpauMBaeT 3TU HaBbIKM U WHCTUHKTHI, 0OecreunBarole afieKBaTHbINA
BeIOOp mum. CrefyeT MOAUEPKHYTh, UTO ONMTHMM3alUS MTUTAHUS Oblla Ba)KHOW M TI0JIE3HOM YaCThIO
Hal[MOHA/bHbIX, MJE€MEHHbIX W PeJIMTMO3HbIX Tpaguliui. OJHAaKO B Hay4HOM JMTeparype 4acTo
oOpairaeTcsi BHUMaHHe JIUIh Ha HeJJOCTAaTKU 3TUX TPAAULIMI, MHOTHE U3 KOTOPBIX Tereph yrpadeHbl. B
TO K€ BpeMs Takasi yTrpara CO3/iaeT BaKyyM, KOTODPbIM HepeJKO 3allOHSeTCs HeNpaBW/IbHBIMUA U
HeopraHW30BaHHbIMM e CTBUAMU. [locneHre onuparoTCsd Ha MHOTOUKMC/IEHHbIE MOJHbIE KOHLIETILIUU
MMTaHMS, MTHOT/Ia He UMeloIIe TeopeTrye CKOM 6a3bl U He TIOJKpeIyIeHHbIe BEKOBOU IMPAaKTHKOMA.

[To-BUA¥MOMY, TIpM ONTHMMHU3alUMM MWUTAHUS CJeJlyeT WMeTb B BHUJY €ro HalMOHa/bHbIe



0C00EHHOCTH, aCCOPTUMEHT COOTBETCTBYIOIIMX MTPOAYKTOB (KOTOPbIN 3aBUCUT OT OKPY)KAtoIllel cpe[bl,
criocoba J00bBaHUST U 06pabOTKH MHIIK), YPOBEHb TEXHOJIOTUU U T. . VrocTpaiiyielt pa3iMuHOro
notpebsieHrst OeKOB, >XKUPOB U YITIEBOJOB Pa3HbIMU TOMYISALUSAMU, PE3KO OTIUYAOIIMMUCS THUTIOM
MUTAaHWUS U SKOHOMUKOM, MOTYT ObITh CBefieHUs, TpefcTaBieHHble B Tabn. 4.1 u 4.2. OcobeHHO
TIpUB/iIeKaeT BHUMaHWe TMUTaHWe 3CKUMOCOB, TPAMI[MOHHO HCIO/b3YIOIMX upe3BblUaliHO OOraryro
kupamu mivigy. M3 Tabn. 4.1 BUAHO, UTO OTHOCHTeNIbHOe TOTpeb/ieHre SHepruu B BUJIE >KUPOB Y
9CKMMOCOB fiocTuraeT 47 %, a y KuKyHio cocrasiser Toabko 10 % (0630p: Harrison et al., 1979). B
OT/JIMYMe OT ICKUMOCOB eBPOTIeHIIbl U aMepUKaHI[bl, KaK U KHUKYIit0, TOTPeO/ISIOT 3HAUMTe/IbHO MeHbIIle
)KUpOB. BmecTe ¢ TeM ciiefyeT MUMeTh B BUZY, UTO JIFOAW, KaK MPAaBUJIO, JOBOJIBHO JIETKO alalTUPYIOTCS
K U3MEHEeHUsIM paliioHa.

[Ipy onTUMH3aLUM NUTAHUS CJeAyeT, MO-BUAUMOMY, YUUThIBATL CBEJIeHUS, UTO B psifie C/lyyaeB
HEKOTOpbIe CJ/ie[JOBble MUKPO3/IeMEHThI MOTYT UMeTh Ba’KHOe HyTpuTHBHOe 3HaueHue (Nielsen, 1988).

OnTtumu3anus MUTaHUS CBSi3aHa C pellleHreM elle HeCKOMbKUX rnpobnem. I[ToCKo/bKy co3zaHue
TOKCUKAHTOB, TNpeiHa3HaueHHbIX /1Jisi 00pLObI C BpeAUTE/ISIMU CeJIbCKOTO X03sICTBa U Oe3BpeIHbIX ISt
ye/i0OBeKa, MPAKTUUeCKU HEBO3MOXKHO M3-3a YHUBEPCA/TbHOCTH (DYHKI[MOHATbHBIX O/IOKOB, TO TIpeX/e
BCETO JIO/DKHBI OBITh TO/TyueHbl TaKHe COoeZIMHeHUs, KOTOPbIe BBIMOTHSIA Obl OCHOBHBIE PEryasiTOPHbIe
GbyHKIIMM BO BHeILHeW cpefie, HO He Tonajiany Obl B THIIEBbIe TPOAYKTHI WM TuIy. [anee, cienyeT
UCKAaTh COeJMHEHUsI C TaKOW CTereHbl0 U30UpaTe/NbHOCTH, MPU KOTOPOW 3TU BeleCTBA U UX
MeTabomuThl ObUT Obl IO BOSMOXKXHOCTH UHAU(hEPeHTHbI /17151 uesioBeKa. BakHO Takke pa3pabortarb
TMHUILLIEeBble TEXHOJIOTMHW, B TOM UHWCJIe KyIWHapHble, IPU KOTOPBIX B MPOLIeCCe TPUTOTOBJIEHUS TTHLLA
TOKCHUUeCKHe BellleCTBa pa3pylanuch Obl WM TIpeBpaliaivch B 0Oe3BpenHbie. HakoHell, [Jo/DKHa
CyILLeCTBOBaTh [IOCTATOYHO TOJHAasi U OTKpbITasi UHGOPMAaLMsl O HaJMYUKM B MPOAYKTaX TOKCUYeCKUX
coeJUHEHUM 1 0 BO3MO)XHOCTH UepeJiOBaHUsI 3TUX MPOAYKTOB BO U30e)KaHUe KyMY/ISATUBHBIX 3P deKTOB
He0/1aronpusiITHBIX BO3/1eHiCTBUMN U T. [I.

[ToHsiTHe aZleKBaTHOCTH TO3BOJISIeT ONTUMU3UPOBaTh NMUTaHUE B COOTBETCTBUU C BO3PACTOM U
xapakTepoM Tpyzaa. Ho u B 3ToM ciyuae miuiia He OyneT uzeanbHo. OripesiesieHHbIe TTePCTIeKTUBbI J1Jis1
ONTUMM3aLMU TIUTaHWUS OTKPBIBAeT Y/IyyllleHWe aMHUHOKMC/IOTHOTO COCTaBa MWLM [yTeM BBeJIeHUS B
Hee COOTBETCTBYHOIIMX TIeNTHU/IOB BMECTO aMUHOKHUCIOT. Kak wu3BectHo, B 70-80-e roabl Obutu
pa3paboTaHbl MUTaTebHblE CMeCH, Ha OCHOBe KODOTKUX MEeNTUAOB U CBOOOJHBIX aMUHOKHUCJIOT.
3apybexxHbIMU upMamu ObUT BBIMYITEH Psifi MeNTUAHBIX AveT. [Ipu 3ToM ObUTO IPO/IEMOHCTPHUPOBAHO,
YyTO JueTa, Cofep’kalljas KOPOTKWe TMeNTUAbl, yTunusupyercs Oosee 3¢ddeKTUBHO, ueM CMecCh
cBOOOJHBIX aMUHOKHUCIOT. Hamu u psiiom apyrux uccieznoBareneit (063opwl: Gardner, 1984, 1988, u
np.) Obla MoKa3aHa BbICOKasi 1[@eHHOCTb Oe/IKOBBIX TMPOJIM3aTOB, COAepKallMX KOPOTKUe TernTU/bL.
CnenyeT TakKe OTMETHUTb, YTO B OT/IMUME OT HENPUSITHOIO BKyCa aMHHOKMUC/IOTHBIX CMeceu
TU/IPOSIN3aThl MUINEBBIX O€TKOB (B TOM UMCJie CMeCU, COCTOSIIIMe U3 KOPOTKHX TeMTH/I0B) BO MHOTHX
ciyyasix  0071a/1al0T  IOBOJIBHO ~ TIPUSITHBIM ~ BKYCOM. [lenTuiHble THUAPOIW3aThl MOTYT ObITh
PeKOMeH/IOBaHbI [Ijis TIUTaHUsI 0CabeHHbIX OPraHU3MOB, TIPU KPAaTKOCPOUHBIX AueTaX, Mpu O0JbImx
¢bur3myeCKUX Harpy3Kax u T. [.

Tab/mpa 4.1. CpejHee cyTouHOe TMOTpeO/iIeHHEe >XHPOB, YIJIEBOAOB M 0e/IKOB Ppa3sHBIMH
nonyasuuamu (mo: Harrison et al., 1979)

[ToTpebneHue MUK U SHEPTUU

Kurtenu o JKutenu o.
KommoueHT KUKYUIO 3CKUMO ChbI
bapbazoc

S BenukobpuTanuu
Kon-Bo OHepruss  Kosi-Bo OHeprus  Kom-Bo OHeprus ~ Kom-Bo OHeprus
(r) (k1) (r) (k1) (r) (k1) (r) (k1)
Kupsl (38 xIx/



r) 110 4150 22 832 162 6120 63 2380

Yonesogt (17 450 6730 390 6500 59 990 416 7000
K/IX/T)
f)e”K“ A7xI 100 1680 100 1680 377 5870 45 756
Bcero - 2990 - 2158 - 3102 - 3411
Tab/mua 4.2. JHeprus MUIY NPH Pa3/IMUYHbIX HALHOHA/IBHBIX AneTax (mo: Haenel, 1979)
3 %
Tera Heprus (%)
benkoB JKAPOB YrneBozoB
PekoMeH/i0BaHHas
cmemanns (ITIP) 12-14 30-35 53-57
«Cpepnsisi» (I'1P) 11 40 49
«Cpepgusis» (I'IP, mpobbl 12 48 40
Ha yraj)
q 13 (62 % — 13 (62 % — 73 (83 % — KoMIL/IeKC
TIOHLIEB
pacTuTe/ibHbIe Oe/IKM)  pacTUTe/IbHbIE KUDbI)  YITIEBOJIOB)
Macau (MosouHas aueta) 17 35 15
OCKHUMOCOB 25-30 68 35-40
Kurenen Hurepuu 8.6 18.2 73.2

[Tpy onTUMHU3AIMU MUTAaHUS HEOOXOAUMO TaK)Xe YUUTHIBATh MUIleBbIe 100aBKU, KOTOPbIe HAaXOJST
Bce Oosiblllee TIpUMeHeHUWe B MUTAHUM uejioBeKa U 0COOEHHO CebCKOXO3SIMCTBEHHBIX >KUBOTHBIX
(Biotechnology..., 1989). B uuc/io nuiieBbix J00aBOK BXOAST aHTUOMOTUKH, (aKTOPbl (CTUMY/ISITODbI)
pOCTa, KOKLIUIUOCTAaTUKWA, TUCTOMOHOCTAaTUKU U Ap. CHHUCOK peKOMeH/I0BaHHBIX MHUIIEBIX J00aBOK
npuBe/ieH B TabJ1. 4.3.

Tabmna 4.3. Pa3/iMuHble Kareropud NHUINEBBIX J00aBOK, peKomeHAoBaHHbie EJC (mo:
Vanbelle, 1989)

AHTUOUOTUKY (CTUMY/ISITOPBI POCTA)

@akTOopbI poCTa (CTUMYIATOPBI POCTA)

Kok o cTaTuki U TMUCTOMOHO CTaTUKU

Apomaruyeckue ¥ BKYCOBbBIe BellleCTBa

OMYNbCUY, CTaOUIU3UPYIOIIMe areHThI, TeJld U YIIJIOTHUTeH

LIBeTOBbIE areHThbl U MUTMEHTHI

IIpenoxpanuTenu

BuTaMUHbI 1 BUTAMUHOIIO/[0OOHBIE BellleCTBa

MuKpo3/ieMeHThI

@epMeHThl, XOJIUH

x none3Hble v MobouHble oTpUliaTebHbie 3¢ (deKThl B TIOCAe/IHNE TOfbI IIMPOKO AUCKYTHUPYHOTCS.
[lpy 5TOM TIOCTOSIHHO TIpeJjiaratOTCs HOBble [100aBKM, B TOM UWC/e CTUMYISTOPbl POCTAa,
aHTUOUOTUKY, aHabo/MUeCKUe areHThl, [POXOKeBble KYIBTYPbl, MUKPOOPraHU3Mbl U T. . OCHOBHOM
BOMPOC — 06e30MacHOCTh TaKUX 1006aBOK /i1t moTpebuTesnsi. B To ke Bpemsi He0OX0AUMO TTOMHUTD, UTO
dakTUUeCKH BO BCeX TPOAYKTaX MUTaHUsl (KaK eCTeCTBEHHBbIX, TaK U TepepaboTaHHbBIX) BO3MOKHO
TIPUCYTCTBUE HeXKeJjaTelbHbIX BelleCTB. VM cucTeMa CTPOroro KOHTPOJsSi BCeM TpO(UUecKou Lierd,
3aumilasi yesioBeKa, He BCerJja MOXKeT TapaHTUpPOBaTh ero 370poBbe (0630p: Vanbelle, 1989).



HampuMep, u30bITOK [Ja)ke TIOJHOIIEHHOM, abCOJIIOTHO «3/I0POBOM» TIWIIM MOXKeT TIPUBECTU K
O)KUDEHUI0, Cep/IeYHO-COCYIUCThIM 3a00/eBaHUsIM, PA3BUTHIO 3710KaueCTBEHHBIX OMyXO0ed U ApyrUum
cepbe3HbIM 0Oose3HsM (cM. Takke ™. 2 ¥ 3). B mocneaHue roabl Jjis TOTepyd JMINHEr0 Beca
pekoMeHzyeTcs: psifi 6osiee HU3KoKanopuiiHbix aueT (400-600 KKam B CyTKH), ueM OOBIUHO, a TaKXKe
nonyrosiofianue (063op: Fisler, 1987). (TeparieBTrue ckuii 3¢ deKT rosomaHusi BCeCTOPOHHE OCBEIleH B
HeZlaBHeM o003ope: Fahrner, 1985.). Tlo3TomMy mpu MOMBITKaX ONMTHMU3UPOBaTh IUTaHWE Cle/lyeT
MOMHUTh cioBa ['wrinokpara, cka3aHHble 6omee 2300 sieT Hazaz: «/lueTeTHKa TO3BOJISIET TeM, KTO
VIMeeT XOpolliee 3[0POBbe, COXPaHUTh ero, a TeM, KTO TTOTepsiI 340POBbe, er0 BOCCTAHOBUTHY.

HakoHel], onTUMH3alusi MTaHUs HeoOxofvMa B CBs3U C TipoOsemol muim Oyayiero (cwm., B
yacTHOCTH, 0630p: A. [Teyueu «UesoBeueckre KaueCTBa», BhIlle/liMii B cBeT B 1985 ).



4.4. IluTanue U NPOAO/IKUTEIHBHOCTD XKU3HHU

CyllleCTBYIOT HECOMHEHHbIE [I0Ka3aTe/bCTBa B/IWUSHUS MUIA YU MUATAHUSI HA MHOTME BaKHEWIMe
bronoruye ckre XapakTePUCTHUKU OpraHu3Ma, B YaCTHOCTH Ha TPOJO/DKUTETBHOCTD )KU3HU, CTapeHue,
BpeMsi ONTUMAJILHOTO (YHKI[MOHUPOBAHUS ero (HU3H0Iornue KX cucteM (0030pbl: BanenkeBud u [p.,
1978; CamcoHoB, MeluepsikoBa, 1979; Banenkesuu, Yrosie, 1982; Banenkesuu, 1984; Hukutun, 1984;
®ponbkuc, 1988; Nutrition..., 1989, u ap.).

VIMeroTcst cepbe3Hble 0CHOBAaHUS Tpe/Io/ararb, 4YTo JueTa UrpaeT BaXKHYIO POJib B MOAAEP>KaHUU
TICUXMUeCKOr0 CTaTyca Jul] Mokuioro Bo3pacra (Diet and maintenance..., 1988).

OpHoii 13 Hanbosee 0OIIMX 3aKOHOMEPHOCTeMH, TTPOZieMOHCTPUPOBAaHHOM PSIZIOM HCC/ieZioBaTeeu
B OSKCIepUMEHTaX Ha MJIEKONUTAKIMX pa3HbIX BHUJIOB, SB/SETCS pe3Koe  yBeJuueHue
TIPOZIO/DKUTENBHOCTA  >KU3HU TIPM  OTpaHUuUeHUM TioTpebsieHus mnunM. Harmpumep, y  KpbIC
TIPOZIO/DKUTENBHOCTD JKHU3HW TIPU OrpPaHUYeHHOM MOTpeO/sieHnH MUIM yBenuumBaeTcss Ha 50 %, a
WHOrZa U Oojiee MO CpPaBHEHUIO C KOHTPOJIbHBIMU >KMBOTHBIMU. BO/BINON WHTEpec IpejCcTaB/siOT
Habmonenuss B. H. Hukutuna (1984), mokasaBliilero, 4to TP OrpaHUYEHUM [UEThl MEHSeTCS
rOPMOHA/IbHOE 3epKaji0 OpraHu3ma, IOBBIIAKTCS YPOBHUM KOPTHUKOTPONMHA U KOPTUKOCTEPOHA B
KPOBM M 3aMEeTHO CHW)KAlOTCS YPOBHM THUPEOTPOINWHA, TUPOKCMHA U WHCYyIMHA. VIHTepecHO, 4To
JKUBOTHBIE C OrpaHUYEHUSIMM B TMTAaHUU 3HAUMTENBHO [O/bIlle COXPAHSIOT CIIOCOOHOCTH K
criapuBaHuio (0630p: Pponbkuc,1988). MexaHu3M 3TUX siBIeHUN TpeOyeT JabHelIero aHams3a.

[Toka3aHO TakKe, UTO TPH HOPMAJbLHOM T0 00beMY AHeTe, HO TP YMEHBIIIEHHOM COZlepyKaHUM
Oesika Tak)Ke HaOMIO[aeTCs 3HAUNTE/IbHOE YBeTMUeHHe TTPOIO/KUTE/TbHOCTH XKU3HU. He TONMbKO 001w
ypoBeHb Oejika, HO M OT/Ie/TbHbIX aMMHOKHC/IOT MOYKET BJ/IUATH Ha IMPO/JO/DKUTE/IbHOCTh KU3HU. OfHaKO
3TOT BOMPOC /I0 HACTOSIILEr0 BpeMEHU UCC/e[j0BaH KpallHe HeJIOCTaTOuyHO. V3Be CTHBI JIMIIL OT/je/IbHbIe
dakThl, TIpeAcTaBsionpe 6osbiol nHTepec. Tak, AByX- U TpexXKpaTHOe yMeHbIlleHre TpunTodaHa B
parjioHe TPUBOAUT K 3aMeTHOMY VIJIMHEHHIO CPOKOB >KM3HM TOAOIBITHBIX >KMBOTHBIX (0630p:
®posibkuc, 1988). YMeCcTHO HAaIOMHUTh, UTO TPUIITO(aH SIB/ISIETCS TMpe/illle CTBEHHUKOM OJHOTO M3
Ba)KHbIX (DU3M0/I0THUe CKM aKTHBHBIX Bellle CTB — CePOTOHMHa.

CylLeCTBYIOT CBeJIeHUS, UTO JieTa C YMEHbILIEHHbIM CO/lepyKaHMeM HaChIIEHHBIX YKUPHBIX KUC/IOT
W XolecTeprHa TIpHBejia K CHIDKEHMIO CMEPTHOCTH OT Cep/eUHO-COCYAWCTBIX 3a0oJieBaHUM JIUI]
pa3HoOro Bo3pacTa, Bk/irouas noxxkunbix, B CIIIA, Kanage u Apctpanuu (Konnel, 1988). Bmecte ¢ Tem
HeJJaBHO BBICKa3aHO MHeHHe 00 OIMOOUHOM pacCMOTPEHHH OT/Ie/bHBIX MHINEBBIX TMPOAYKTOB Kak
rurepxoJjiecCTepuHeMuue CKUX U areporeHHbIX (The atherogenic potential..., 1988).

HmeeTcs psig HaOMOLeHWUNM, JAeMOHCTPUPYIOIMX 3HAUUTENbHBIA TOJIOKUTENbHBIA 3] deKT
OorpaHWYeHHs1 TIUTaHUsI desioBeKa (0030p: Hukosmaer u mp., 1988). OgHako B HacTosiee Bpemsi HeET
[I0Ka3are/ibCTB TOMY, UTO yBe/JIMYeHHe MPOAO/IKUTETbHOCTU >KU3HU, JOCTUTHYTOE OrpaHUYeHUSIMU B
NMUTaHUU, He TPUBOJUT K CHUKEHUI0O HEKOTOPhIX BaXKHbIX (DYHKI[MOHA/IbHBIX XapaKTepUCTUK
opraHusmMa. Bosiee Toro, HabsromeHMs HaJi KUBOTHBIMH, TIO[BEPTrHYTHIMH ITHIIEBON peCTPHKIIUH,
JIEMOHCTPUPYIOT, UYTO B UX TTOBEJICHUU UMeeTCs Psifi OTK/IOHEHUM, KOTOPbIe C/e[lyeT 0XapaKTepU30BaTh
KaK oTpullaTtenbHble. HeoOxomuMo 3aMeTHTb, UTO MHOKeCTBEHHOCTh 3(PGheKToB THUIIM e/aeT
3aTPYJHUTENBHOW, @ BO MHOTMX C/ay4yasX U HEBO3MOKHOW OJHO3HAUHYK OLIEHKY OIlpe/leJIeHHOIO
BapyvaHTa NMUTaHUs. B CBSA3M C 3TUM TMOXWIbIM JIHO[SAM MpeJJiaraeTcs MpUAep>XKUBaThbCsl MPUBBIYHOTO
paijroHa (Practical nutrition..., 1988).

Takum o0Opa3om, ripobemMa BIHUSHUS MTUIIM Ha TIPOAO/DKUTENBHOCTD )KU3HU OUeHb CJIOXKHA U ellle
JKJIeT CBOETO pelleHus.



4.5. O Ky/J1bType NUTaHUA

Ecmu Obl cerogHsi B MUpe BO3HMK TaKOW H30BITOK ITPOAYKTOB MUTAHHs, KOTOPBIA Czean Obl
BO3MOYXHBIM KX CBOOOAHBINA BBIOOP, TO 3TO M30aBuio Ob1 6osee 800 MUITMOHOB JIIOJEH OT TSDKEJIBIX
dbopm ronomanusi. Kpome Toro, MHOTHe JTFO[IU TepecTany Obl CTpaZiaTh OT JIPYTHUX CePbe3HbIX Ae(eKTOoB
MUTaHUs, HAllpUMEepP OT H30BbITOYHOrO YITIEBOAHOTO MUTAHHS, MPUBOJSINIET0 K OXXKUPEHUIO CO BCEMU
BLITEKAIOIIMMU OTCIOZIa TsDKeMbIMUA TIOCAeACTBUSMU (Tabn. 2.1). Tem He MeHee, KaK ITOKa3bIBaeT
Criel[Ma/IbHbIM aHaJN3, MPOBeJIeHHbIM B PA3/TMUHBIX CTPaHax, CaMo 1o cebe /J0CTaTOYHOE IMPOM3BO/ICTBO
TIUIIEBLIX TTPOJYKTOB He obecrieurBaeT MOAAep>KaHHUsI 3/[0pPOBbsl Ue/l0BeKa Ha ONTHUMAaJbHOM YpPOBHE.
HeobxomuMa BbiCOKasi KyibTypa NuTaHus. bosee Toro, cienyeT obecrieuuTh Ty 0Oojiee IIMPOKYHO
KYIBTYpPY, KOTOPYIO C/e/yeT Ha3biBaTb TPO(OIOrHuecKol, BK/IHOUaNIlier B cebs, KpoMe KYIBTYPhI
TIATAaHMS, KYIBTYPY MPOM3BOACTBA (B TOM UMC/Ie Ce/IbCKOe XO3SIMCTBO, 3KOJIOTHIO, TPOMBIITIEHHBIE
TeXHOJIOTHH), pacripe/ie/ieHusI U XpaHeHHsI TTUILL.

o nocneiHero BpeMeHU Ky/IbTypa uesioBeueCKOro Tejla pacCMaTpUBasiach MpeuMyllle CTBEHHO Kak
dusnueckas. OfHAKO KyabTypa Tejla 3HAUMTETBHO C/OXKHEe W IIMpe W /I0/DKHA BK/IOUaTh B ceOst
MHOTHE acrheKThl OHOMOrMH, B TOM UKC/Ie TeHeTHUeCKHe, 95KOJIOTHUeCKHWe, OMOXMMHUECKUe,
dusnonoruueckue, tpodonoruueckre u Ap. Iloxg Tpodonoruueckod KylisTypoul MoApa3yMeBarOTCs
TTOHMMAaHWe Y WCIOJIb30BaHWe B TIOBCEHEBHOM >XM3HU KaXK[Oro uesoBeKa W 00IecTBa B IieJI0M
OCHOBHBIX 3aKOHOB 0OMeHa BelljeCTB 1 3aKOHOMEpPHOCTel MUTaHMs, 00eCreunBarolX ONTHMAa/IbHYIO
YKU3HeesTeIbHOCTh OpraHu3Ma, C MorpaBKaMU Ha CYIIe CTBYIOIIMe YC/IOBUS ObITa, KMMara, paboTel U
T. A. Tpodosornueckass KylIbTypa NHUTaHUsS BK/IouaeT B cebs TOHMMaHHWE He TOJBKO TPaBUII
noTpeb/IeHys UM, HO U BCEX 3TaroB padOThI HaJ| MUILNEBLIMU MPOAYKTAMU B CETbCKOM X035HCTBE U
MUINEBOM  TMPOMBIIVIEHHOCTH  (HAa  Pa3/MUHbIX  TPEeANpUATHAX  IHIIEBOM U KOHCEPBHOM
TIPOMBIITIEHHOCTH) M, KOHEUHO, B TOProBye. Peub HieT 0 cOOMOeHUHN He TOJIbKO TUTMeHWYe CKUX, HO
U «bunosiornuecKux» mpaBuil. ICHO Takxxe, UTo Tpodosioruueckasi KyabTypa MOXKeT ObITh TOCTpOeHa
NI HA OCHOBE HayUHBIX TMOAXO/I0B, TIO3BOJISIOIMX He TOBKO 000CHOBATh MpaBUIbHOe MoTpebieHre
TIPOAIYKTOB MUTAHMUSI, HO TaK)Ke UX MPOM3BO/ICTBO, TTepepaboTKy, XxpaHeHHe U pacIipefie/ieHue.

Kak 3TO MOHATHO, KYIbTypa MHUTAHHUSI SBASETCS YacTbIO TPO(MOJIOTHUeCKOH KYIBTYpPhbl. OTO
CTIpaBe//IMBO, TaK KaK 0e3 HEeKOTOpPOro YPOBHS KY/IbTYPbl MHUTAaHUS KpalHe TPYJHO PELMTb Psif
rnobanbHBIX TIpobseM, B TOM uuc/ae Tmpobnemy mobeabl HaJ, TOMOAOM W MHOTMMH T'PO3HBIMU
3a00/ieBaHUsIMUA Halllero BeKa (aTrepocK/iepo3, Cep/euHO-COCYAUCThie 3abosieBaHUsl, HEKOTOphIe
3/I0KaueCTBeHHbIe HOBOOOpa3oBaHUs, AuabeT, HapYIleHUs AeSTeNIbHOCTH >KeTy[JoYHO-KHUIIIEYHOTrO
TpPaKTa U MHOTHE Ipyrue), a TakKe 1pobaemMy O60ps0ObI CO CTapeHHeM OpraHu3Ma.

B cBeTe mpesicTaBieHui 0 TpogoaorudecKo Ky/isType ce/lyeT pacCMaTpuBarh psifi pobsem, B
TOM UMC/Ie Perysluio armeTruTa. Mbl yKe YIIOMHHA/IW, UTO, BEPOSITHO, y YeJoBeKa YaCTHUUYHO
HapyllieHa Ta Tropa3uTe/bHasi ClIOCOOHOCTh PeryIupoBaTh nMoTpebieHue MUIM, KOTOpasi CBOMCTBeHHA
JKUBOTHBIM. Perynsius moTpeOsieHMs] TUIIM — OAWH W3 Ba)KHEMIIMX MEXaHHW3MOB TOMEOCTa3a,
o0ecrieunBaloIlero rnojjiep>kaHre MOCTOSIHCTBA MOJIEKYISPHOTO COCTaBa OpraHu3ma. Bmecte c Tem
9TOT MeXaHW3M OfIUH M3 Hanbosiee yI3BUMbIX B CUTy OUeHb MHOTHX 00CTOSTE/TLCTB.

Yiipap/ieHuWe anmeTUTOM M TNUTaHWeM ChOPMHUPOBAOCh B XOfie IBOMIOIMK U 0a3upyeTcs Ha
oripe/ie/IeHHOM CHCTeMe CUTHasoB. HempaBuibHOe THIIEBOE BOCIUTAHWE W HENpPaBU/IbHOE ITTHIIEBOE
TIOBe/IeHre UeIoBeKa MPU OTCYTCTBUHM KYIBTYPbI ITUTAHUS TIPUBOAST K MHOTOUHC/IEHHBIM OIIMOKaM B
paboTe MeXaHU3MOB, DPeTryIUPYIOIMX anmeTuT. M3 3Tux oumbok Haubosiee pacrnipocTpaHeHHas —
repeelaHre TIMINEBBIX TPOAYKTOB OJHOTO TWUIMA W HeAoeJaHWe [PYTHUX. YKe B paMKax Teopuu
cba/laHCUPOBAaHHOTO TUTAHUS [I7Isl TIPEOMIOJIEHUsI 3TOTO KOpeHHoro fAedekTta Obutd chopMynrpoBaHbI



MOZEMU HUJeaqbHOU MUIA U WleaJbHOrO NMUTaHusA (CM. Takke 1. 5). OgHAaKo C MO3ULUM TeOpUuu
aJIeKBaTHOTO THMTaHUS MHINA He MOXKeT ObITh HeanbHON. bosiee ymecTHO TipezicTaBieHue 00
aJleKBaTHOW TMuIe, KOTOpasi IIMPOKO BapbHpyeT B 3aBUCHUMOCTH OT BHEIIHUX YCJIOBUUA U
(YHKILIMOHATLHOT'O COCTOSIHUSI OpraHu3Ma.

CoOTHOLIIEHHEe pa3/IMUHbIX KOMIIOHEHTOB B MMUIIE W XapaKTep IUTaHWsl, KOTOPbIe [IO/DKHBI
obecrnieunBarh 3P deKkTuBHOE HYHKI[MOHUPOBAHHUE JETI0 U «YITPa)KHEeHWEe» Pa3/InUHbIX MeTabomye CKUX
CHUCTeM OpraHu3Ma, HeoOX0[MMO pacCMaTpPUBaTh C TOUKH 3peHUs TPo(osioruue CKor KYIETYpPbl U B TOM
yuciie KyaeTypbl nuTaHusi. CrefyeT 3aMeTHUTh, UTO HEKOTODbIE «IIUILEBbIE IIKOJIbD» W TeueHus,
HCMO/b3YIOLIMe Omnpe/ie/IeHHbIe TUTIbl U PEXXUMbI TIUTaHUS, YaCTO AOCTUTAOT CYILe CTBEHHBIX YCIIEXOB,
TaK Kak, BO3/IeliCTBysl Ha Te WU WHbIe (OpMbl 0OMeHa BelleCTB, JOOUBAIOTCS TI0/Ie3HBIX Pe3Y/IBTaTOoB.
OpHako B psiie ciydaeB 3¢ @deKTbl OKa3bIBalOTCSA, K COXKa/JeHWI0, KpaTKOBPEMeHHbIMM, a WHOTAA U
He)Ke/laTeTbHbIMUA. VIMEHHO MO03TOMY Ky/IbTypa MUTaHUsI J0/DKHA (OPMHUPOBAThCS TOJ, KOHTPOJIEM
CIel[Ua/IMCTOB — Bpauel U yuuTeJier C y4eTOM J/IMTE/IbHOTO OMbITa U HOBEUIIMX [0 CTUXKEHUH HayKH,
YyTOOBI CO3HATENBbHO («HOOCGHEPHO») ONTUMU3UPOBATh MUTaHKe, KOTOPOe y Ye/loBeKa B 3HAUMTE/bHON
CTeNeHU MOTePs/I0 CBOK MHCTUHKTUBHYIO PETY/ISLIUIO.

B HacTosiiiee BpeMsi TPYAHO OXapaKTepU30BaTh BCe 0COOEHHOCTU KYIBTYPhI NMUTaHUS. BmecTe c
TEM ee HEeKOTOpble YepThl OYeBU/IHbL. KynbTypa MUTaHUSI — CO3HATE/IbHO OpraHu3yemMoe, BO3MOKHO
Oosiee onTUMabHOE (a/IeKBaTHOE) YIOB/IETBOPEHUE THUIIEBLIX TOTPeOHOCTe Ha OCHOBE JI0CTDKEeHU
TpoosIoruy, TYMaHHOCTU U B TpejieslaX BO3MOXKHOCTeH KOHOMMKMU, SKOJIOTWM U T. . Heobxomumo
TaK)Ke UMeTb B BH/Iy BO/IIOIIMOHHBIE 0COOEHHOCTH OpraHu3Ma 4ejioBeKa. B cBeTe 3TOro ajieKBaTHOMU
SIBJISIETCS MIOJIMMEpHasi Mullja, a He MOHOMepHas (T. e. 3/eMeHTHas1). COBEpIIeHHO SICHO TaKXXe, UTo
Hesb3s TIpeHeOpeKUTeNTbHO OTHOCUTHCA K 3HJ03Komoruv. C 3TOM TOUKM 3peHusi paspylatoliye
TOC/Ie/ICTBUSI TPUMeHeHUs] aHTUOMOTHMKOB W CaMoJieueHUs TparduHbl, TaK KakK TIO[AB/SIIOT Te
OakTepuanbHbIe TOMY/ISI[UA, KOTOpble (DOPMHUPYIOTCS TIPH POXKAEHWH W C KOTOPBIMH YCTaHOB/IEHBI
TIOJIOKUTEe/TbHbIe CHMOWOHTHBIE B3auMopaelcTBHUs. OueBH/IeH U 10Jie3HbIA 3((eKT MUILEBbIX BOTOKOH,
cofiepyKallMxcsl B OBOIIAX, (DPYKTaX U JIPYTUX PacCTUTEIbHBIX MpoAyKTax. CiaezyeT oOpaTUTh BHUMaHHE
M Ha WMCK/IIOUWTENBbHO TPYJIHOE BCKapM/MBaHWe B CaMOM paHHeMm Bo3pacte. Ho, KoHeuHO, B
HauOoJIbIIel CTerneH! KybTypa IMTUTaHUsI — 3TO KY/IbTypa UH/IWBU/IyaJbHOTO TTUTAHMUS.



4.6. [IBe TeoOpuUM NMUTAHUA U HEKOTOPbIe KOHKPeTHbIe NPUMepPbI

PaCCMOTpI/IM KOHKDEeTHbI€ ITPUMEPLI PA3/IMYHOI'O peIIeHKA HEKOTOPLIX BA>KHbIX HPO6J'IeM IMUTaHUA
B CBeTe K/JaCCUUYeCKOM W HOBOU TEOpI/II‘/JI. O,[[Ha N3 TdKHUX HpO6JI€M CBA3dHA C MOJIOUHBIM ITMTdHUEM,
Apyrad — C HeIrepeHoCUMO CTbIO MOJIOKA.

4.6.1. MosouHOe humaHue

[luTaHrve MOJIOKOM He SIBISIETCSI UCK/IFOUUTE/bHOW XapaKTePUCTUKOM MJIEKOMUTAIOUKMX. MOJIOKO
KaK TTUTaHWe HOBOPOXKAEHHBIX ObUIO «HM300peTeHo» TakyKe W JIPYTMMH I'PyMIiaMyi OpraHu3MOB (CM. TII.
9). Monoko MjekonuTarolMx o005a/jaeT 3aMeuaTe/bHbIM CBOMCTBOM MOJJep>KUBaTh IOMeOCTas y
HOBODOXX/IEHHbIX OPraHU3MOB, 0COOEHHO B TIepBOe BpeMs Tocje poxkaeHus. VIMeHHO B 3TO BpeMs
NIPOHMKHOBEHHEe MaKpOMOJIEKY/ MaTrepUHCKOrO MOJIOKA BO BHYTPEHHIOIO Cpe/ly HOBODOXXJEHHOIO
opraHud3Ma TPOUCXOAUT TOUTH OecrpensaTCTBeHHO. JTO CBSI3aHO C TeM, YTO y OOJIBIIMHCTBA
HOBODOXKZIEHHBIX ~MJIEKOTIUTAIONMX TOHKasi KHIIKA He $B/sSeTcss HWMMYHHbIM OapbepoM U
HepaclleryieHHbIe KOMIIOHEHTbl MOJIoKa (B TOM uYuc/ie U OenKoBble) TIPOHUKAIOT B UX BHYTPEHHIOHO
cpesly myTeM SHjjoLMTO3a. B mocnenHee BpeMsi 0OHapy)KeHO MPUCYTCTBHE B MOJIOKE 3HAYUTeTbHbBIX
KO/MuecTB (epMeHTOB U TOPMOHOB, UTO B 3THUX YCAOBUAX obOecreunBaeT Moj/epKaHue
TOPMOHA/IBHOI'O CTaTyca HOBOPOXZAeHHOro. IluTaHne HOBOPOXXZEHHOIO MOJIOKOM OpraHu3Ma Jpyroro
BU/IA C 9TOW TOUKM 3PEHUs Hea/leKBaTHO, TaK Kak B KPOBb MMOCTYMAOT Uy)KePOAHbIE aHTUTEHBI.

OCHOBHbIe pa3Uuusi MeXJy MOJIOKOM U OObIUHOM Ae(@UHUTHUBHOM MUINEN 3aK/IH0YalOTCs B
KOMITIO3ULIU YIJIEBOZIOB.

Monoko copepXXuT creuuueckuid yrieBof — JaKTO3y, Torja Kak Ae(@UHUTHUBHas MUIIA —
MpEeMMYILECTBEHHO caxapo3y U Kpaxman. [lociegHuii 0Opu  TUAPOJMTUUECKOM  paculell/ieHUur
TpeBpalljaeTcsi IJIaBHbIM 00pa3oM B TaKue Jricaxapy/ibl, Kak MajbTo3a U M30MabTo3a (HO He JIaKTo3a).

[nst ioHUMaHus OMOOTMYeCKOW pOJIM MOJIOKA BaXXHO MMeThb B BUJY, UTO MPUCYTCTBHE B HEM
JIaKTO3bl, COYeTaeMoe C HaluyheM B C/IU3UCTOM 000/104Ke TOHKOW KHWIIKA COOTBETCTBYIOLLETO
depmeHTa (/1lakTasbl), obecreuyriBaeT KOHTPOJb TPO(MUUECKON CBA3M MaTepu U TOTOMCTBA. Takast
Tpo(uuecKasi CBsI3b pa3pbIBaeTCs TOT/Ia, KOT/la PacTYIMI OpraHu3M JO0CTUTaeT Orpe/ie/leHHOW CTereHu
3pesioCTM W JlaKTa3a B ero KHILeYHHKe peripeccupyeTcs. Pe3ynsrarom 3Toro sBsitoTcsi ObICTpoe
yMeHbllleHHe [1epeHOCUMOCTH MOJIOKa U 0TKa3 OT ero notpebsenus. TakuM o6pa3oMm, U 3TO HE MOKET
He BbI3bIBaTh BOCXUILEHUSI MYAPOCTbIO MPUPOABI, OAWH U3 CAMbIX COBEpPIIEHHBIX MUILEBBIX MPOJYKTOB
— MOJIOKO — COJIep)XUT B cebe Tak)Ke «OrpaHUUUTE/b», KOTOPbIM B €CTeCTBEHHbIX YC/IOBUSX, KaK
TOJILKO MOJIOKO TiepecTaeT ObITh >KU3HEHHO HeoOXOAUMbIM iji TIOB3DOCJIEBIETO TTOTOMCTBA,
rpepbIBaeT UCTOLLAIOIIMK MaTh MeXaHW3M MUTaHUs moToMcTBa. Celiuac yCcTaHOB/IEHO, UTO perpeCcCcus
JIaKTa3bl KOHTPOJIUPYETCS TUMOTaJaMO-TUPEOMJHOW OChbIO, HapylleHue (YHKLUUU KOTOpOU
TpeIoTBpAllaeT pernpeccuio 3Toro (epMeHTa. 3aMeuaresibHO, UTO y TeX >KUBOTHBIX, Y KOTOPBIX HeT
JIaKTO3bl B MOJIOKe (HampuMmep, y TaKUX BOAHBIX MJIEKOMUTAIOIMX, KAK MOPCKHUE JIbBbl), HET TaKKe
JlaKTa3bl B CJAM3UCTON 000/0UKe TOHKOW KUIIKU (CM. 0030p: Yrones, 1972). (O ¢dyHKI[MOHaTbHOM
Pa3BUTUU JKeYJOUHO-KHUIIIEYHOTO TpakKTa U B TOM 4YKC/e O MaTypal[dd TOHKOW KUILIKK CM. 0630p:
Henning, 1987.).

4.6.2. HenepeHocumocmb M0/10Ka




Ota nipobsieMa — YacCTHBIN C/Tydad TUIEeBO HerepeHoCUMOCTH, UIM UHTO/IepaHTHOCTH. OfiHaKo
B OTJIMUME OT JIPYrMX THUIIOB UHTOJIEDAHTHOCTHU 3TOW MHTOJIEPAHTHOCTBIO CTPaZjat0T COTHU MUJIJTMOHOB
ntofiedt. Tak, HerepeHOCMMOCTb MOJIOKA (JIaKTO3Hasi MHTOJIePaHTHOCTD, JIaKTO3Hasi Masiabcopbiius,
JlaKkTa3Hasi HeJI0CTaTOYHOCTh) y HacesieHus EBporibl 1 AMepuku coctasinsieT 6-12 %. Cpenu >xutesieu
bmxkHero Bocroka oHa gocturaer 70 % u Oosnee. CxofgHble JaHHBIE TIOMy4YeHbl B OTHOIIEHUH
KUTIDUOTOB, SITIOHLIEB, KWUTallleB, 3CKUMOCPB ['peHsaHauM, uHjellleB AMepukd, adpHKaHIIEB,
xxurtene lllpu-Jlanku u gp. Bmecte ¢ TeM y nurmeeB AQppuUKy HerlepeHOCUMOCTbIO MOJIOKA CTpaZiaeT
UL 0Komo 5 % (Tabs1. 4.4) (0630pel: Nas-rallah, 1979; Semenza, 1981; ®ponbkuc, 1989, u ap.).

Tawauna 4.4. PacnpocTpaHeHHOCTh MEPBHYHON JIAKTO3HOM Masadcopouuu (JIM) vy
B3POC/IbIX CPeJd Pa3/IMYHbIX I THUUYe CKHMX rpynn (mo: Semenza, 1981)

OTHUYe CKasi Ipyrna IM
(%)
JItomuy, 3aHUMaroIIMe Cs 0XOTON U YOOPKO# CelbCKOX03511CTBeHHBIX KY/TBTYP 86
JIrogu, 3aHAThIE B CEIbCKOM XO35IMCTBe, U3 TPaJULIMOHHBIX 30H, He CBI3aHHBIX C MOJIOUHBIM 90
CKOTOBOZICTBOM, Y UX OTHOCHUTEJIbHO He CMelllaHHble TIOTOMKH
B CeBepHot u FO>xHOM AMepuKe 97
B Adpuike roxHee Caxapbl 87
B FOro-BocTrounou u Boctounou Asuun 90

JItomu, 3aHATBIE B CEJTbCKOM XO3SIMCTBe, TIPeIKH KOTOPBIX XKU/IU B TPAIULIMOHHBIX 30HaX, HE
CBSI3aHHBIX C MOJIOUHBIM CKOTOBO/ICTBOM, HO MUTPHPOBA/Ii OTHOCUTE/ILHO HeJJaBHO B cOCeiHIOI0 88
30HY, IJie YoTpebsii MOJIOKO

JIrogu, BK/IFOUast 3aHATHIX MacTOUIIHBIM CKOTOBO/ICTBOM, KOTOPbIE TTOTPeb/Isi/i MOJIOKO 1 Oorarbie

JIAaKTO301 MOJIOUHbIE IMMPOAYKTHI B TEUEHHE OJIMTE/IBHOI'O KCTOPHUYECKOI'O I1epruoia 1 XHUJjik B 11
YCI0BHAX CTpeCCa, CBA3dHHOI'O C I,Z[I/IETOI\;I, d TdKXKe MX OTHOCHUTE/IbHO HeCMelllaHHbIe TIOTOMKH

B Adpuke u Ha bivokHeM BocToke 10
€BPOIEUL[bl U UX TOTOMKU 11
B nauu u ITakucraHe 18

JTtonu, KoTopble yrioTpeb/Isiii MOJIOKO C ApEBHUX BPEMEeH, HO He T0/[BeprajucCh CeJleKTUBHOMY
otOopy, npeaynpexaatoiiemy JIM

MMeroTCsl HEKOTOphIe JJaHHbIe O TeHeTUUeCKOM KOHTPOJie JIaKTO3HOW WHTOJ/IePAaHTHOCTHU (0030p:
Saavedra, Perman, 1989). YcTaHoB/ieHO, UTO NpU Tepexofie OT MOJOYHOTO K CMEIIAaHHOMY MUTaHUIO0 Y
neTeil Hab/rOl@eTCSl YaCTUYHAsL UM TIOJTHasi peripeCccrst TeHa, KOHTPOIUPYIOIIEro CUHTe3 JlaKTa3bl —
dbepmeHTa, pacIleNJISIFOIIer0 MOJIOUHbIM caxap JakTo3y. [lpeamosiaraeTcsi, 4To ypOBeHb perpeCccuu
JIAKTa3HOrO reHa CBsi3aH C UCTOPUel [aHHOM 3THUYEeCKOW TPYMIIbI M, BO3MOXXHO, OMpefiesisieTcsl TeM,
yrnoTpe6/isoch M MOJIOKO Ha 3ape CTAaHOBJIEHWs [JaHHOTO 3THOcA. [ljis Jydiiero MOHWMAaHUsT 3TOMN
npo6sieMsblI CjiefiyeT paCCMOTPETh MeXaHU3Mbl HETlIepeHO CUMOCTH MOJIOKa.

HamoMHuuM (cM. m1. 1), UTO TPOAYKTHI YaCTAUYHOTO pacCIIeTJIeHUs] TUIIEBbIX OUOTIONIMMEpOB, a
Tak)ke HeOosbllie MOJeKy/lbl, B YaCTHOCTU JIaKTO3a M Caxapo3a, MPOHUKAIOT Yepe3 ITTMKOKATUKC
KUILIEYHBIX K/IETOK U ZIOCTUTal0T MOBEPXHOCTU MeMmOpaHbl. Ha 3Toli MemOpaHe Hapsily C MHOTMMU
ApyruMu (epMeHTaMU JI0KaM30BaHa U jakTas3a. [Ipy ee He10CTaTOYHOCTH WU OTCYTCTBUHU THJPO/IU3
MOJIOYHOT'O Caxapa HapyllaeTcsl, U OH He BCAaChbIBaeTCsl, YTO MPHUBOAUT K HEIIePeHOCUMOCTH MOJIOKA.

30Ha MeMOpaHHOrO TIWIIeBapeHUs] CTepubHAa, B Hell Majo OakTepuii, KOTOpble MOITIU ObI
KOHKYPUPOBaTb C MaKpOOPraHW3MOM 3a THWIleBble BelljeCcTBa. Y OOJBIIMHCTBA MHOTOKJ/IETOUHBIX
OpraHu3MoB 0OaKTepry HCIO/b3YIOT MPEUMYIleCTBEHHO OCTaTOUHbIe MUIleBble KOMIIOHEHThL.. B Tom
cjlyyae, KOTZla OTCYTCTBYeT KakKoW-1M00 (epMeHT, COOTBETCTBYIOLMI CyOCTpaT BO3BpalllaeTcs B
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MOJIOCTb TOHKOW KWIIKM W CTAaHOBUTCA J00blueld MUKPOGMIOpHl KUIlleYHWKA. Bo3Hukatolme
OakTeprabHble MeTabO/MUTHI B OAHUX C/Tyuyasix BbI3bIBAIOT /AWapelo, B IPYTUX — OTpaB/ieHUe, 10K U
VHOrJa CMepTh. TshKesible HapyLleHWs OMUCaHbl Y B3POCIbIX JIFOAeN Aaxe MoC/e HeCKOJbKUX [VIOTKOB
Mosmoka (0630p: Jeffries et al., 1964).

IIpu crapeHuy opraHv3Ma, KakK IpaBWJIO, HEIEPEHOCUMOCTb MOJIOKA U psifia APYrUX IMPOAYKTOB
BO3pacTaeT. JTO CBSI3aHO He TOJBbKO C BO3PAaCTHBIM CHIKEHHEeM CKODOCTU CHHTe3a pPa3/MYHbIX
dbepMeHTOB, B TOM uHMCJie JlakTasbl, HO ¥, B 0CO0EHHOCTH, C ociabneHreM (GYHKIUI TTeUeHOUHOTO
baprepa. Bo MHOTHX clydasix TeparieBTHueCKOe BO3ZIeCTBUe Ha TeueHb TTPUBOAUT K BOCCTAHOB/IEHUIO
TIUIIEBONM ToJiepaHTHOCTU. [lofaBneHre GakTepuasbHOM (JIOpHI KUIIEUHWKA BCerja Tpe/oTBpalliaeT
HerepeHOCUMOCTb JIaKTO3bl. VIHTepeCHO, UTO y /Itofel C OJVHAKOBOU JIaKTa3HOW HeJ0CTaTOUHOCTHIO
HerepeHOCUMOCTb MOJIOKA MOKeT ObITh WK BbIpa)keHa, WA OTCYTCTBOBATh. JTO YaCTO OIpe/iesiseTcs
pa3UuusMUA B COCTaBe OakTepuasbHOM (IOpbl KullleyHWKa (y OJHUX JMI] OHA He BbIpabaThiBaeT
TOKCUYeCKUe MeTabo/UThl, y [PYrUX TpOAyLUpYeT WX B OO/bILIOM KOJWYECTBe) U COCTOSTHUEM
bapbepHbIX (PYHKIWM TTeUeHHU.

B mocnefHue TOAbI [1e/Ial0TCS TIOMBITKU CO37aTh MOJIOKO, KOTOpOe MOIJIO Obl KCIO/Ib30BaThCst
JIIOABMU C JIAKTO3HOW HerepeHOCHMMOCTBI0. [l/ig 3TOro CyilecTByeT [Ba IyTU: 1) mpeABapuUTe/bHbIN
TU/IPOSIN3 JIAKTO3bI /10 YIIoTpebieHusi MOJIOKa B muilly; 2) fAobaByieHre B MOJIOKO (pepMeHTa JiaKTas3bl,
PACIIeTISIOIIET0 JIakTo3Yy. [Ipy makTa3HOM HeJ0CTaTOUHOCTHU YIOTPeO/IseTCs, MOJIOKO C paclleryieHHON
JIAKTO30M, a TaK)Xe MOJIOUHbIe MPOAYKThI C HU3KHUM COZlep>KaHHeM 3TOro Jucaxapuja — Keup, Kucaoe
MOJIOKO, CBIP U T. [.

Kak rmokasanu 5KCIepUMeHThbl, HU3KO0JIAKTO3HOe KOpPOBbe MOJIOKO, IOJIyUeHHOe TI0CJie ero
WHKYyDallui C [IDOXOKeBOW JlaKTa3ol, He BbI3bIBaeT 3aMeTHbIX HapyIleHW# Y B3pPOC/BIX JIHI,
CTPaJIalOllMX HEeNepeHOCUMOCTbI0 MoJioKa. B To ke BpeMs HemMoAu(ULIMPOBaHHOE MOJIOKO
TIPOBOLIUPYeT BCe CUMITTOMBI, XapakTepHble /st 3Toro 3aboseBanus (Cheng et al., 1979; Rosensweig,
1979; Biotechnology..., 1989, u ap.).

4.6.3. [TlumaHue HOBOPOHCOEHHBIX

[Topa3uTenbHbl OLIMOKU, KOTOpbIe CBs3aHbl C KOpPMJIEHMEM HOBOPO’KJEHHBIX M OCHOBaHbI Ha
Teopur cCOa/laHCUPOBAHHOTO TUTAaHUs. Kak M3BECTHO, y BBICIIMX OPraHU3MOB, U B TOM UHUC/IE Y
ye/iOBeKa, MUIlA TlepeBapuBaeTcsi Osarojapsi MOJ0CTHOMY U MeMOpaHHOMY TuiljeBapeHuto. OfHako B
Meprof, MOJIOUHOTO TIMTaHUsA Yy 4YejoBeKa M He3peopOKAIOLMXCS MJIEKOMUTAKLMX I10JI0CTHOE
TnyIieBapeHye pa3BUTO €1abo, a JOMUHUPYIOLUMM siBAsieTcsi MemOpaHnHoe (Yrones, 1963, 1967, 1972,
1985, 1987a). B camble mnepBble [AHU TI0C/A€ DPOXXAEHUS UPEe3BblYAMHO Ba)XXHYIHO POJIb UIPar0T
BHYTPUKJIETOUHOE MUIeBaApEHUE 3HJOLMTO3HOIO TUIMA M Be3UKYISPHbIA TPAHCIIOPT Yepe3 SHTEPOLIUT
Oe3 pacilerieHuss TosMMepoB. [lo-BUAMMOMY, MexaHW3Mbl, O0ecreunBatolie MeMOpaHHOe
nuIeBapeHre, K KOHIy SMOpUOHaibHOrO mepuofa yxke chopmupoBaHbl. HampoTuB, MONOCTHOE
NuYllleBapeHre pa3BUBaeTCsl IIPU Ilepexofe OT MOJIOUHOrO MUTaHWsl K CMellaHHOMY. [Ipy 3ToMm
TIPOMCXOIUT U3MeHeHUe (hepMEeHTHOro CrieKTpa MeMOpaHbl KUIIIEUHbIX KJ/IETOK, BK/IHOUasi PerpeCccuro
cuHTe3a jakTas3bl (00630pbl: Yrones, 1967, 1972; Moog, 1982; ®posbkuc, 1989; Saavedra, Perman,
1989, u ap.).

[Jo HacTosilero BpeMeHM LIMPOKO WCIO/b3yeTCsl 3aMeHa >KeHCKOrO0 MOJIOKa pa3/IuyHbIMU
MpPOAYKTaMU, MPUTOTOB/IEHHBIMY Ha 0CHOBe KOpoBbero mosioka (Brooke, 1987; Nutrition during infancy,
1988; Biotechnology..., 1989; Nutrition in infancy..., 1989; BoarapeB u ap., 1990, u ap.). C Touku
3peHusi Teopuu cHaTaHCUPOBAHHOTO MUTAHUs, UMUTATOP TPYJHOTO MOJIOKA Ha OCHOBe KOPOBHETO —
TpeKpacHbiii 3amMeHuTeb. HeOosbliMe pa3uuvs B XUMHUUYECKOM COCTaBe He WMEIOT 3HaueHUsl.



ImeroTcs, OgHAKO, AaHHBIE, UTO TaKasi 3aMeHa He ajekBaTHa. C TIO3UWI[UM TeOpUM afeKBAaTHOIO
TIATaHUSI B TIepBble MeCSI[bl )KU3HU pebeHKa 3aMeHa >KeHCKOrOo MOJIOKAa Hey/[OB/IeTBOPUTEe/bHA, a B
TepBble JHU KpaiiHe oracHa. 3To 0Oyc/I0BIeHO TeM, uTO, KaK ObUIO OTMeueHO, HerocCpeCTBEHHO
Toc/ie POKJEHUsS [JOMUHUPYeT WHTEHCHUBHBIA SH/IOIIMTO3, KOTOPBLIM oOecreurBaeT IIOIIOIIEHHE
KUIIIEYHBIMHA KJ/IeTKaMd MaKpOMOJIEKYlT ¥ TIOCTYIIeHWe B OpraHu3M HOBOPOXAEHHOro OesKoB
MaTepUHCKOTO MOJIOKa (a TPy MCIIO/b30BAaHWM 3aMeHHUTe/iell /I0CTaBKy BO BHYTPEHHIOIO Cpey
OpraHu3Ma Uy)KepPOAHbIX aHTUTeHOB) (puc. 4.1). DTOT MexaHM3M 3aK/I0YaeTcsl B Y/IaB/IMBaHUH
perenTopaMu IMOBEPXHOCTH KHUIIEUHBIX KJIETOK MOJIEKY/T Pa3HBIX THUIIOB, UX OBICTPOM KOHI[€HTpALUU B
o06/1acTH Tak Ha3bIBaeMbIX OKAMMJ/IEHHBIX IMOK U TIOTPY)KEeHUH B LIUTOIIa3My B BHe Be3UKY (0030pbI:
Walker, 1979; Gorden et al., 1982, u ap.). Takoii MexaHHW3M B HopMe obecrieunMBaeT MHOECTBO
pa3Hoobpa3HbIX 3¢ deKTOB, U B TOM UHC/Ie MOCTYI/IeHHe UMMYHOIJIOOYIMHOB M3 OpraHrW3Ma MaTepu B
opranu3M pebeHka. OjHako ecIM MOJIOKO MaTepu 3aMeHUTh MOJIOKOM IIpeJCTaBUTe/Is
MJIEKOTTMTAIOIIMX JPYTOTO BH/Ia, TO C TIOMOIIBIO SH/IOI[MTO3a BO BHYTPEHHIOIO CpeZly OpraHu3ma OyayT
TIOCTYTaTh Uy)KepPOoAHbIe aHTUTeHbl. Yepe3 He CKOMBKO JHel Moc/e POXKAeHHUs SH/I0I[MTO3 MpaKTHUe CKU
TIpeKpaliaeTcs. B 3Tom Bo3pacTe mpy MOJIOUHOM MUTAaHUM BO3HUKAeT KapTHHA, CBUETE/bCTBYIOIIAS O
Pe3KUX Pa3/IMUUSIX MeXIY MaTePUHCKHUM U KOPOBBUM MOJIOKOM Y>Ke IO APYTUM TpUUHUHAM.

Puc. 4.1. BcacbiBaHHe MaKpOMOJIEKY/T B KHIIIEUHHKE HOBOPO’KE€HHBIX MJIEKOMUTAIOIMX (I10:
Walker, 1979).

Kak wu3BecTHO, co/ilep)kaHhe B MaTepMHCKOM MOJIOKe JIaKTO3bl 3HAUUTeIbHO BbIlle, UYeM B
KOpoBbeM. [Ipy HOpMa/lbHOM BCKapM/IMBaHWM pebeHKa JIMIIb YacTh JIAKTO3bl BCAChIBA€TCS B TOHKOMU
KMIIKe, a pyrasi I0CTUraeT TOJICTOM KUIIKU, 00ecrieunBasi cjierka KUCIYIO Cpefly, 6/1aronpusaTHYO JJist
Pa3BUTUSI MOJIOUHOKMC/IBIX M JPYTUX I0JIe3HbIX OakTepuid. [Ipy MCMO/b30BaHUM KOPOBLETO MOJIOKA
JIaKTO3a He /I0CTUTaeT TOJCTOM KUILKHU U B MOJIOCTU MOC/Ie[JHEN BMeCTO MOJIOYHOKUC/IOTO OpoKeHUst
MOTYT Tpeob/1aZiaTh THUIOCTHBIE TIPOLIECChI, UTO TPUBOJUT K TOCTOSSHHOW MHTOKCHKAI[MW OpraHrh3Ma
pebenka. dopmMUpoBaHHE TOKCHMUECKHX MPOAYKTOB Ha (oHe C1ab0CTH KHUIIIEYHOTO U TeYeHOYHOIO
GapbepoB MPUBOAUT K HaAPYIIEHHIO Kak (PU3MUeCcKoro, Tak M MHTE/JIEKTYaJbHOrO pa3BUTHs pebeHKa,
KOTOPOe MOXXeT CKa3aThCsl He TOJIbKO B IeTCTBe, HO U B Oojiee Mo3/HUe Mepyuo/ibl XKU3HU. B mocneqHue
rofibl cAieflaHbl yJauHble TIOTMbITKM ONTHMHU3UPOBaTh («F'yMaHW3UPOBAaTb») MOJIOUHbIE CMeCU MyTeM
nobaBneHus J1TaKTO3bl, C TeM 4YTOObI BOCCTAHOBUTH MOJIOUHOKMC/IOE OpOXKeHUe B TOJICTOM KUIIKe U
TIOJJaBUTh THUJIOCTHBIE TIPOIiecchl. [Ipy Bcex 00CTOSTENBCTBAX TTPUMEpP B/IMSIHUSI KOPDOBLEIO MOJIOKA Ha
pa3BUTHE HOBOPOXKIEHHOT0 pebOeHKa JeMOHCTPUPYeT, CKOJIb 3HAuWTe/bHble TIOC/Ae[CTBUS MOKET



MMeTb BMelllaTe/IbCTBO Ye/IoBeKa B XUMUIO COOCTBEHHOTO OpraHM3Ma U, B YaCTHOCTU, B eCTeCTBeHHbIN
TIPOL[eCC aCCUMWISALIUU TULM. Tak, MpoZieMOHCTPUPOBAHO, UTO TIPU TepBOM TOTPeb/ieHN KOPOBbero
MOJIOKA Yy TPYJHBIX /leTeli MOKeT HaOmoaaTbcsi aHaduiakTudeckas: peakius (063op: dareesa u [p.,
1989, u ap.). B nenom anneprueii K KOpoBReMY MOJIOKY cTpajaer no 7.5 % peteit (063op: Bahna,
Heiner, 1985).

Henb3d He OTMETUTH Ype3BblUAWHO Ba)XKHYIO POJiIb B Pa3BUTHMH HOBOPOJXK[EHHBIX COZeprKalliXCs B
TPYJHOM MOJIOKE TakKuUX OHOJIOTMYeCKU aKTUBHBIX BeIeCTB, Kak IgA, su3oiuM, JakTodepoH,
aHTHCTA(PUIOKOKKOBBIM M buduaoreHHbI GakTops! (0630p: ®Pareea u zap., 1989), dakTopsl pocTa 1
psi/i TOPMOHOB, CI10COOCTBYIOIIMX MaTypaliuy TOHKoN Kulliku (0630p: Sheard, Walker, 1988).

BckapmiviBaHue TPYJHbIM MOJIOKOM OKa3blBaeT BUsIHWE Ha (HOPMUPOBaHUE KUIIEYHOTO
3alMTHOTO Oaphepa U Ha MpeJoTBpallleHUe TUIlEBON asjiepruv. B yacTHOCTH, B 3alliTe TPYAHOTO
pebeHKa OT ajiepruii yuacTByeT COZIep>KallMiiCsl B TPYIHOM MOJIOKe ceKpeTOpHbIi IgA. BmecTe ¢ Tem B
TPYJHOM MOJIOKE eCTb IUIIEBbIe aHTUTE€HbI, YDOBEHb KOTOPLIX, [MO-BUAMMOMY, B HOpDMe KpalHe HU3O0K,
HO pe3KO YBe/IMUMBAeTCsl TPy I[1aTOJIOTMM MaTepu, B pe3y/brare uYero MOXXeT HMeTb MeCTO
ceHCcuOUMM3alus 3STUMU aHTUTeHaMU OpraHu3Ma pebeHkKa.

[To-BUMMOMY, y [eTeld B paHHUM MepUOf, pPa3BUTHS CYIIECTBYIOT JiBa TWUMA pa3/IMYHbIX T10
MeXaHHW3MaM MuleBbIX ajiepruu: 1) amneprus IgE-Thna B OTBeT Ha He3HauWTesbHble KOJIMYeCTBa
aHTUTEHOB B MOJIOKe; 2) a/ljieprusi B OTBeT Ha MCKYCCTBEHHOe BCKapMJ/uBaHue. [le@uLUT B TPyJHOM
Monoke IgE-anTuTen sBisercs (GakTOpOM pHCKa pa3BUTHSA Yy JAeTed MNuIeBou asnepruu (o63op:
®areeBa u Ap., 1989).

CnenyeT obpaTuTh BHUMaHHe Ha TPEeBOXKHBbIE CBeJleHUs, UTO TPyAHOe MOJIOKO He o0ecrieunBaeT
JOCTaTOYHOTO KOJIMUeCTBa Kasblus, dhocdopa, HaTpusi U Oeska i OTpeGHOCTEN TIpeXkeBpeMeHHO
POIMBILIMXCS JieTel, KOTOPbIM peKoMeHAyeTcst oboraijeHHoe ykeHckoe Moioko (Human milk.. ., 1988).

[ITupoko U3BeCTHO, UTO B OO/BIIMHCTBe C1ab0 pa3BUTHIX CTPAH HENOCTAaTOK OenKa B TPYJHOM
MOJIOKE — OfiHA U3 TMPUYMH BBICOKOM CMEpPTHOCTH HOBOPOJK[EHHBIX MOCJIe WX OTHATUS OT TPYIHU.
[Toucku B HampaB/ieHWU CO3JaHUSA TIOJHOLEHHBIX 3aMeHUTe/leld TPYAHOr0 MOJIOKAa — OfHa U3
BaXKHEMIIMX Tpo0sieM TUTaHUS HaCTOsIero u Oymayiiero. Takux 3aMeHUTesiell OueHb MHOTO, U UX
TIPOM3BO/ICTBO TIPOJI0/DKAeT pa3BUBaThbCsA. B uacTHOCTH, 3a pyOeXoM TIPOLIO HWCMbITaHUE U
PEKOMEH/IOBaHO K BBITYCKY CIleljiajibHOe MUTaHue [/ HOBOPOXXAEHHBbIX U MajleHbKUX JeTed, JTO
MATaHKe, KOTOPOe TPe/ICTaB/ISeTC sl BeCbMa MepCIeKTUBHBIM, UMeeT BBICOKYIO TUTaTeIbHYI0 LIeHHOCTh
1 COCTOUT M3 OBOIIIEH, TIPUUEM B CYXOM BH/Ie COJIEP>KUT OK0J10 25 % 6esnka (Scrimshaw et al., 1989). B
CBeTe 3TUX CBeJeHUM Ba)KHO, YTO TIPEK[EBPEMEHHO POJKJEHHbIM [leTIM C BeCOM Huke 1.5 Kr
HeoOxouMo okKosio 3.7 r/Kr Oejika B CYTKH, TOT/la KaK Jla)Ke B «3peJioM» MaTepUHCKOM MOJIOKe
copep>xutcs Tonbko 2.0-2.6 r/kr 6enka (0630p: Brooke, 1987).

CnefyeT OTMETUTb, UTO [JIsl JieTed, CTpajalolX MUIIeBOM a/yleprued, peKOMeHAYHTCS
crelfuabHble OenKOBbIe THAPOMU3aThl. VX XapaKTepuCTHMKa U MCIO0J/Ib30BaHUe B jieueOHOM MUTAHUS
JieTeli Tpe/iCTaB/IeHbI B psijle COBpeMeHHbBIX 0030poB (HaripuMep, Nutrition..., 1985; Ma3o u ap., 1990,
v 1Ip.).

TakuM o6pa3om, ofiHOM 13 1obabHBIX 3a/la4 Halllero BpeMeHU sIB/sieTCsl pa3pab0TKa UMUTaTOPOB
TPYAHOTO MOJIOKA, KOTOPbIE He UMEIOT HeraTUBHBIX 10 C/1e[ICTBUN MO CJ/Ie UX PUMEeHeHUSI.



4.7. HecK0/1IbKO 3aMe4aHUH 0 XJ1e0e

[IpuroroBneHre MyKH, KpyIll U JPYIMX MPOAYKTOB K3 L[€JbHOIO 3€pPHa IIMPOKO HCIOJIb3YeTCs C
NpeBHEeMUIIMX BpeMeH U COXpaHsieT CBOe 3HaueHUe /0 HaCTOosIero BpeMeHu. Xseb 13 1ieJIbHOTO 3epHa
JJIMTebHOe BpeMsi ObUT OfHUM U3 Haubojiee ymoTpeOUTeNbHBIX TMUILEBLIX MPOAYKTOB B Pa3/IMUHBIX
CTpaHax, B 4aCTHOCTU B Poccuu. Myka U3 1jeJIbHOrO 3epHa UMeeT psiJi IIperMyLeCTB, KOTOpble MOTYT
OBITb yBe/IMUEHBI TIPU UCIIO/Ib30BAaHUM COBPEMeHHOU TexHoyioruu. OIHAaKO CerofiHs AOMUHUPYeT Xiebh
Y3 OUMILEHHOM COpPTOBOM MYKHU. llocnefHsis 3HAuMTe/NbBHO OT/IMYAEeTC OT MYKU, IOTYYEeHHOW U3
1je/IbHOT0 3epHa. Tak, W3 coCTaBa COPTOBOM MYKU MCKJ/TIOUEeHbI Hapy»KHbIe 000/I0UKU 3e€pHa, 3apO/IbII U
IIMTOK, a TaK>Ke TOBEPXHOCTHBIN CJION 3HA0CIIepMa — anelpoHoBbIA coi. Kak BugHO U3 Tabs. 4.5,
MIpY TOJIyUeHUU BBICOKOCOPTHOM MYKU mpoucxogut rotepsi okoiao 20-30 % maccel 3epHa. HyxHO
3aMeTUTh, UTO B OTPYOM yxoauT 00JibIlioe KOMUeCTBO LIEHHBIX TMUIIEBBIX MPOAYKTOB, B TOM UYKC/Ie
BUTaMUHBbI U JIMIIU/IbI, COZiepXKallie IMIaBHbIM 00pa3oM HeoOXoquMble [jis MUTAHUS HeHachIlleHHbIe
YKUDHbIE KUCJIOThI, @ TaKKe MUHepasbHble COMU U THUIIEBbie BOJIOKHA. OCc0OeHHO CyIlleCTBEHHO, UTO B
oTpyou yxomut okosno 30 % HauboJsiee ronHOLeHHBIX O6ekoB. CaMu OTpyOM, KaK IMILIeHUYHbIe, TaK U
p’KaHble, COZlepP>KaT psifi LIeHHBIX TMUILEeBbIX KOMIIOHEHTOB, B TOM UHCJle TIUIleBble BOJIOKHA, Oenkwu,
JKUPBI U T. 1. (Tab. 4.6).

HanbHelilliee yaydllieHWe CBOWCTB xjiefa M KadecTBa MNUTaHUsi (0COOEHHO B OTHOIIEHUU
TIOJIHOIIeHHBIX Oe/IKOB) MOKET ObITh JJOCTUTHYTO HeCKOJIbKUMU JIOTIOTHUTE/IbHBIMU criocobamu. Tak, B
YaCTHOCTHU, B BenukoOpuTaHWM U psfie JPYrUX CTPaH 3TO OCYIIeCTB/seTcsl Ao0aBlieHWeM K MyKe
OCHOBHBIX TOBapHbIX COPTOB 2—6 % MOpOILIKa CyXOro CHATOrO MOJIOKA. YKa3aHHbIM MOJIOYHBIA TTPOAYKT
npuMepHO Ha 60 % COCTOUT U3 JIETKOYCBOSIEMbIX MMOTHOLIEHHBIX 0€KOB XXKMBOTHOTO MPOMCX0XK/IEHUS],
KOTOpble BMecTe C Oejikamu K/eHKOBUHBI xieba B3auMHO oboraiatorT Apyr apyra. KauectBo xieba
MOXKeT OBbITb  yIyullleHO Takxe /obaBjieHMeM U HEKOTOpPbIX  JIDYTUX  OOIIe/i0 CTYITHBIX
CeJIbCKOX0351CTBEHHBIX TIPO/YKTOB, KOTOpPble MOTYT OBIThb BBIMYIEHbI B BH/E OT/AETbHBIX MUIIEBbIX
n00aBoK.

Tab6smna 4.5. Pactipeie/ieHre BelleCcTB MeXXAY YaCTAMH 3ePHA (3e pPHOBKH)

Copepskanue (% B pacueTe Ha CyxXoe BellleCTBO)

CocraBHble yacTu 3epHOBKU Macca (%) 3ona (%) YrneBoabl
6eJI0K JIUTTHIbI
KpaxmaJl caxapa K/jieTuarka rnpouume

O6os10uKU 8 9.5 85 1.0 — 1.0 24.0 56.0
3apo/pbIi 3 7.5 32.0 21.0 — 25.0 25 12.0
AJeVipOHOBBIU CJIOH 9 14.0 30.0 10.0 — 8.0 65 31.5
OHpocIepm 80 0.5 14.0 1.0 79.0 20 0.5 3.0
3epHOBKa B 1[eJI0M 100 2.3 15.0 3.3 66.6 3.0 2.5 8.0

Tabmna 4.6. XuMHUYeCKHH COCTaB MIIEHUYHBIX M P)KAHBIX 0TPyOed (mo: AyaAKuH H Ap.,
1988, c u3MeHeHUAMH)

KonuecTBO COOTBETCTBYHOILIETO BellleCTBa B 0TPy0six (% k

CocraB oTpybeii abCo/TIOTHO CyXOMY Bellle CTBY)

[MileHUYHBIe OTPYOU P>xaHble oTpyou
['emuliesnrono3a 26.60 35.31
Lestronosa 8.80 4.60

JIUrHUH 9.90 9.82



CymMMa I0/IMCaxapyuyioB MHUIEBOTO 4t 3 49.73
BOJIOKHA + JIMTHUH

benok (N 6. 25) 14.80 17.02
JKupel 3.22 3.26
3oma 5.95 5.64
Kpaxman 23.01 21.20

HenaBHO pa3paboTaH HOBbIN cOpT xieba ¢ mobaBneHueM 3 % TUIEBBIX BOJIOKOH. B 3ToM Xsiebe
CyMMapHOe KOJIHUeCTBO MUITIEBLIX BOJIOKOH TTOUTH B 1.6 pa3a Bblille, YeM B 0OBIMHOM, a KaJIOpPUMHOCTD
Ha 6 % HwWwke. IIpu 3ToM HOBBIM BUJ Xneba comepkut 1.5 % MeKTWHa, KOTOPbIM OTCYTCTBYyeT B
obbruHOM X71ebe (['puropanmsumu u ap., 1989).

Ba)kHO, UTO MCITO/Ib30BaHWE MUITIEBLIX BOJIOKOH ZIaeT SKOHOMUYe CKUM 3((eKT, Tak Kak IMpy 3TOM
pacxofi, TIIEHUYHONW MyKU cokpailgeTcsi. Eije 6osiee cyijecTBeHHO, uTO TioTpebsieHue 6Goraroro
GasiTacTHBIMU BelljeCTBaMU X7ieba yBe/TMUMBAEeT CYTOUHOE MOCTYIJIEHHe C TUILEeN TUILEBBIX BOJIOKOH U
B Oosiee TIO/IHOM Mepe yIOB/IeTBOPsieT TTOTPeOHOCTH B HUX uesioBeKa. (cM.: [TutreBbie BosokHa, 1986).



4.8. 3ak/1IounuTe/IbHbIC 3aMeUaHUus

CnemyeT 3aMeTUTh, UTO TOTpeO/ieHre MUILM — 3TO He TOJBKO IMyTh BBe/leHHUs B Halll OPraHu3M
HeOoOXOMMBIX CTPOUTE/NbHBIX W JSHEPreTUYeCKUX MarepuasioB. IJTO TakXke IMyTh TMOCTYIIeHUs
Pa3MUHBIX UYYy)KePOAHBbIX BelIeCTB, [10AYaC BpeJHBbIX WM [la)ke O4YeHb BpEJHBbIX, KOTOpbIe
HaKal/IMBalOTCsl B MUIIEBbIX MPOAYKTax Ha [OJrOM MYTH UX MOAydYeHUs. B psiie ciiyuaeB MOMNBITKA
TIOBBICUTH ypOyKall /itoObiMU CriocobaMy TIPUBOJSAT K MOCTYIJIEHHIO B MOUBY M30BITOUHOTO KOJMYeCTBa
ynoOpeHUi, HampuMep a30TUCTBIX, U K HAKOIUIEHWIO B TIMIIEBbIX TIPOAYKTaX TOKCUHOB U
TIPOMBIIUIEHHBIX 3arpsi3HeHU. Mexxly TeM B KOHLIe TpO(uueCKOU LielU CTOUT YesioBeK, Jisi KOTOPOro
TIOBbIIlIEHWe KOHIIeHTPALIMM HUTPATOB B MUIIle YpeBaTO PUCKOM pa3BUTHS psijia 3abosieBaHUM, BK/THOUAst
3/I0Kaue CTBeHHbIe OMYyX0/U. B TO >Xe Bpemsi XOpOILO U3BeCTHbI OOJIbIIME [JOCTHUXKEHUSI B TIO/yuYeHUN
BBICOKMX YPO>KaeB Ha OCHOBe BbICOKOKY/IBTYPHOTO 3emiiefiennsi. OHO UMeeT B Hallleld CTpaHe /laBHUe U
3aMeyare/ibHble KaK MPOM3BO/CTBEHHbIE, TaK U HayYyHble TPaJULIMH.

HakoHel], mUTaHWe SIBJSIETCS TAaKXKe CYIeCTBEHHbIM 3/IeMEeHTOM pefakcaiuu (pacciabienus),
CcBoeoOpa3HbIM TallMayTOM B HampsHKeHHOM JKU3HU Ue/IOBeKa, TeperosiHeHHONW pa3/IMuHbIMU
cTpeccamu. bnaromnpusTHbIe, CIIOKOWHbBIE YCJOBUS TUTAHUS HEOOXOAWMbl KakK [ijii HOPMAaJIbHOTO
YCBOEHUS MUY, TaK U [/1s1 IOAJep’KaHusl HOPMabHOTO PUTMaA KU3HU. JTO C/leflyeT UMeTh B BUAY He
TOJILKO TIPU OpraHu3aliuu Bcex ¢opM o0I1le CTBEHHOTO, HO U IOMAIIHEeTr0 MUTaHusl.

WTak, B 3TOM I71aBe MbI /1aJli BO3MOKHOCTb UATATe/II0 COOTHECTH KJ/IaCCUUeCKYI0 ¥ HOBYIO TeOpUU
TIUTaHUS C PSZIOM TaKUX HayuyHBIX TIPo0/ieM GObIIOro, WHOT/A 17106anbHOr0 3HaueHus, Kak npobaema
x7eba B MUTAHUU uesioBeKa, rpobsemMa palMOHaIbHOTO TUTAHUS, TYTU JlajbHelllell OnTUMU3aluu
nuTtaHusi U Ap. Bo Bcex 3THUX cC/aydasix HETPYAHO 3aMETUTh Cepbe3Hble PAaCXOXK[EHWS, a WHOrAa U
JvuaMeTpaabHO MPOTHMBOMOJIOXKHBIE TOAXOAbI K OLIEHKE OOHUX M TeX XK€ SIBJIeHUM 3TUMM [ByMs
TeopusiMu (HarmpuMep, K MCI0J/Ib30BaHHI0 KOPOBbErO MOJIOKA Ha pa3HbIX JTarax pa3BUTUS peOeHKaA).
OTO >Ke KacaeTcsi peKOMeH/jal[iii 0 MOBOJly BaXKHEHIIMX CeIbCKOX035MCTBEHHBIX M MPOMBIIIUIEHHbBIX
TeXHOJIOTHH, CBSI3aHHBIX, HATIpuMep, C yroTpebieHrem xjie0a B KaueCTBe MUILEBOTO MPOJYKTa, a TakKKe
CO MHOTMMU [JPYTUMHU TeXHOJOTUsiMU 0OIIero 3HaueHusi. Bo Bcex 3TUX ciyuasix Ouosoruueckue u
9BOJTFOL[MOHHBIE TOAXObl 0COOEHHO Ba)KHbI, a 0amaHCHOCThL SIBMSIETCS YAaCTHBIM TIOHSTHEM OoJee
IIMPOKOTO Y BCeOOBHeMITIOIIEro MOHATHS aZileKBaTHOTo NuTaHus. [locieiHee uMeeT 3HaUeHUe He TObKO
B HacCTosilliee BpeMsi, HO U OyfieT MMeThb ellle Oosblliee 3HaueHUe B OyzyllleM MO Mepe YBeJIUueHUst
TeXHOJIOTMYe CKOM MOIIM Ye/ioBeKa U ero UCKYCcCTBa KOHCTPYMPOBaTh MPOAYKThI MMUTAHUS, UTO [0 CHX
MOp CUMTA/NIOCh [OCTOSIHWEM TpupoAbl... Kpome TOro, mNoHsITUe a/leKBaTHOIO MHUTaHUS UMeeT
obmmedunocodckuii CMBICA, TaK Kak MpoOsieMy ujeanbHOW MWLM U WjlealbHOTO TMHTaHUs, KOTOpast
paccMOTpeHa B C/ieAyrollel I/1aBe, cjie[lyeT aHaIu3UpOoBaTh UMEHHO C 3TUX MTO3ULIUM.



I'1aBa 5. MjeasibHas1 NUILA U B/lea/IbHOe NMTAaHUE B CBeTe
Teopuid COA/IaHCHPOBAHHOIO U a/[eKBAaTHOI'0 MUTAHUSI




5.1. BBojgHbIe 3aMedaHus

Meuta 00 uzeanbHOU TUIIE U UAEATLHOM MUTAHUU YXOAUT B IyOOKYIO /IDEBHOCTh, BO BCSIKOM
cyiyyae MBIC/M 00 U/leanbHOM TMUILe MOXKHO OOHAPY>KUTD Y)Ke B K/laCcCUueCKOM rpeueckoil MU(OJIOTHH.
OpHako Mbl He OyfeM TbITaThCs laXke KPaTko OXapaKTepu30BaTh MCTOPHIO 3TOM MpobsemMbl. 3aMeTUM
JWllb, YTO BHaya/ie MeuTa, a 3aTeM HayuHas ujess 00 ujeanbHOU MUIlle U W/eaTbHOM MUTaHUU
nipuoOpeTanu Bce OOJBIIYI0 U OOJIBINYIO MOMY/ISPHOCTh 10 MHOTUM TPUYMHAM, TYMaHUCTHYeCKOe U
Hay4yHOe 3HaueHHe KOTOPBIX OUeBU/HO.

Kak MbI yriomuHanu, npobsema ujieasbHOM TUIIM U UjlealbHOTO NUTaHus Oblia chopMynvpoBaHa
B Hadasie XX B. B 1907 r. He3a01Tr0 A0 CBOEW CMEPTH B OAHOM M3 MOC/AeJHUX UHTEPBbIO [1.-3.-M.
BepT/io roBOpu/I, UTO CO3[aHUe WUZAeaNbHOM 0e30a/n1acTHOW MUIIM, KOTOPYH) MOXKHO BBOJUTh
HeIroCpe/ICTBeHHO B KPOBb, MUHYS Ke/TyIOUHO-KHUIIeUHbIM TPAKT, — 3a/ia4a HaCTYIaroLero CTo/JIeTHsl.
[Tpy 3TOM OH BbICKa3asj MbIC/Ib, UTO MMapeHTepa/JibHOe MUTaHue yepe3 KPOBb TMO3BOJU/IO0 Obl 130aBUTh
ye/loBeKa OT MHOTHX 00peMeHUTe/TbHbIX BereTaTUBHbIX (PYHKIUN U c/lefiaTh ero 6osiee COBepIlieHHBIM.
B 1908 r. yueHoro He crasno, u, CjiefoBarejibHO, bepT/io ocTaBu/l Ham CBOK MK KakK 3aBellaHue.
Peanu30BaHO /1 3TO 3aBelllaHue? ByzeT /i OHO BBITIOJIHEHO KOTAa-HUOYb B Oymyiiem?

[lpexxae Bcero 3aJaZiuMCsi BOMIPOCOM, uTO >Ke 000U Tipe/CTaBisieT UJeajbHas TMUINA?
CoBpeMeHHUK bepT/io reHMasbHbIN NKcaTesib U ToOBapull 1o dpaHiy3ckor AkageMur AHarosb PpaHc
npumepHo 3a 20 jileT O UHTepBbIO bepryio B ycTa OAHOTO M3 CBOMX T[epoeB BJIOXKWJ CJIOBa
OTHOCUTE/IBHO UZieasbHOM NULM. BoT Kak B poMmaHe "XapueBHsi KoposieBbl ['ycuHble Jlanbl" anxuMuk
n'Actapak ¢dbopMynvpoBas TipeficTaBieHusi 06 ujeanbHOM nuile: «Mbl TYMO U KaZHO OOXKHUpaemcs
MYCKY/IaMH, YKUDOM, MOTPOXaMU >KUBOTHBIX, /la)ke He TIOTPYAWBIIMCH pa300parbCs, Kakue U3 3TUX
yacTeil [efCTBUTENBHO TIPUTOAHBI /i eflbl, @ KakKhe — U TaKOBbIX OOJBIIMHCTBO — Cle/lyeT
0TOPOCUTD; U MBI TIOIVIOIIAEM BCe TOJPS/: U TIJIOX0e, U XOpolllee, U Bpe/IHOe, U Tojie3Hoe. A UMeHHO
3/1eCb-TO U HeobOxoAuM BbIOOP. B ofiviH mpeKpacHbIN /leHb... Mbl y3HaeM, Kakrhe UMeHHO CyOCTaHIuu
3aK/TF0UeHbl B Tejle XXKUBOTHBIX, He UCK/HOUeHa BO3MOXXHOCTh, UTO Mbl CymMeeM [00bIBaTh 3TH Cambie
BellleCTBa B M300W/IMU U3 Tel HEeXXWBOM MpUpoAbl. Beipr Tesma 3TU cofmepkaT BCe, UTO 3aK/IHOUEHO B
OZYLLIeB/IeHHBIX CYILeCTBAX, IOCKOJIbKY >KUBOTHBIE BeJyT CBOe IIPOUCXOXK[EeHHe OT PaCTUTEIBHOr0
MUpa, a OH B CBOIO ouepe/ib ToUepIiHy/I HeoOXouMble eMy BellleCTBa U3 HeO/[yIlleB/IeHHOM MaTepuHu.

Takum o0pa3om, MbI OyZieM BKYIIATh MeTa/liiyecKre W MUHepa/bHble BellleCTBa, KOTOPble HaM
W3TOTOBSIT UCKYCHbIE (DU3UKH. ..

Konb ckopo muilieBapeHue mepecTaHeT ObITb MeJjIUTebHbIM U OfYPSIFOIIMM TIPOL[e CCOM, JIFOIU
TIPUOOPEeTYT HeC/bIXaHHYIO MOABUXHOCTD; WX 3peHre 000CTPUTCS /10 KpalHUX MpeJesioB, U OHU Oe3
TpyAa pas3misigaT Kopabiu, CKO/b3siiie T0 JIyHHBIM MOpSIM. Paccymok uX MpOSICHUTCS U HpaBbl
cMsryarcs. OHM IpeycrieroT B o3HaHuu bora v npupozp!.

Ho ™Mbl [JO/DKHBI [pejBueTb BCe BbITEKarwolpe OTCoja IepeMeHbl. (CaMo CTpoeHUe
Yye/IOBeUeCKOTO Tejla TMpeTepnuT u3MeHeHUs.. Te WM Apyrve OpraHbl, He OyIyud yrpakKHSeMBI,
YyTOHYAaTCsl, @ TO M BOBCE MCUE3HYT — TaKOB HEIpeJIOXKHBbIM 3aKOH. Y)Ke [JaBHO 3aMeyeHO, UTO
T1yOOKOBOZIHBIE PLIOBI, JUIIEHHBIE HEBHOTO CBeTa, CAEMHYT... MacTyxu B Bass, muTatolpecs: ofHON
TIPOCTOKBAILIeH, /0 BpeMeHU TepsitoT 3yObl; a Koe y KOro M3 HUX 3yObl M BOBCe He Tpope3anuch. Tak
BO3/Ia/IUM >Ke [IOJDKHOe MYJpPOH Tpupoje, KOTopas He TepnuT Huuero Oecriosie3Horo. Korpa mromu
CTaHYT TIUTaTbCs... 0anb3aMOM, WX BHYTPEHHOCTH YKODOTSTCS Ha HECKOIbKO JIOKTed W
COOTBETCTBEHHO YMEHBIIMTCSI 00beM >KUBOTA... Bce U3/10)keHHOe MHORO BhIllie — JIUIIL TIPUOIDKeHe
K WCTUHHOMY TiuTaHuio» (AHartonbs ®PpaHc. Cobp. cou. M.: M3a-Bo XymokeCTBEHHOM JTUTEPaTyphlI,
1958. T. 2. C. 335-337).



B sToli nmTare oOpa3sHO OTpa)kKeHbI TpeACTaBAeHHUSI YUeHbIX TOrO BpeMeHH. Bo3MO)KHO, uTO
BeJINKUM XUMUK bepTiio mor BcTpeuatbcs ¢ AHarosieM dpaHCoM.

MbIC/IM OTHOCUTE/ILHO CO3ZIaHUs Miea/IbHOM TIHIIM Ha pybeske TepBOM U BTOPOM TOOBUH XX B.
cchopMHUPOBA/IMCh B HAyUHYIO TIPOrpaMMy, a rpob/ieMa uziea/lbHOM MUITM U W/lea/IbHOTO TTUTaHUs CTasia
OfiHOM M3 IIaBHbIX mpobseM XX B. M B Hameli cTpaHe, U 3a pyOe)KOM OHa SIB/ISeTCSI B OCHOBHOM
TIPUK/IaJHOM U 0a3upyeTcs Ha AOCTH)KEHHUSX BCEro KomriekKca (yHJamMeHTa/lbHbIX OWOJIOTrHYeCKUX,
MeULIMHCKUX U XMMUUe CKUX HayK. (Bonee moapobHo cM.: Yrosies, Me3yurtoBa, 1989.)



5.2. 00 naea/TbHOM IMUILE M U/iea/TbHOM MATAHUH

Co3zanue yjieabHOM MULLIM NPeJCTaB/Is/IOCh Ba’KHBIM 110 MHOTMM TIPUUYMHAM, U MpPeXXe BCero B
CBSI3U C TeM, uTO psiJ 3abosieBaHU, TPUTOM Haubosiee TSDKeJbIX, BO3HUKAET OT /le(heKTHOTO MUTaHUSI.
[Taneko He TIO/MHBINA CIHMCOK 3TUX 3aboneBaHUM TipeZicTaBieH B Tabm. 2.1. Kak MOXXHO BU/IeTb M3 3TOU
Tab/ULBI, TIPU MOTPeb/IeHNN BbICOKOKA/IOPUMHBIX MPOAYKTOB Pa3BUBAKOTCS TaKWe PACIpOCTpPaHeHHbIe
CepJIeuHO-COCYIUCThIe O0Me3HU, KaK TUIePTOHUS, aTePOCKIepo3 U Ap., AuabeT, 60/1e3HU >KesTy[04HO-
KUIIIEUHOTO TpakKTa, meyeHUu U Jp. JedekTHoe NuUTaHue SIBASETCS TakKKe MNPUUMHOW HapylleHUW
(br3MYeCcKOro ¥ yMCTBEHHOTO pPa3BUTHS UeioBeKa M CHUXKEHUSI ero Tak Ha3bIBaeMbIX (DU3HM0I0TYe CKUX
ctaHgapTtoB. OJHMM U3 TIPMMEPOB OTPULIATE/bHBIX TMOC/IeJCTBUM HeNpaBU/IbHOIO MUTaHUS B
WH/YCTpUABHBIX 001lleCTBaX CIYKUT TepeeflaHue, Pe3yJIbTaTOM KOTOPOTO SIB/ISFOTCS M30bITOUHbIN BeC
U o)kKupeHUe. B uacTHOCTH, B HacTosiillee BpeMsi O>KupeHueM cTpajiaeT 6osee 20 % HaceneHus Hallei
cTpaHbl. JTO 3abosieBaHUe, KakK MPaBUJIO, COTIPOBOXK/AAeTCs HapyllleHreM oOMeHa BeIleCTB, a TaKXke
1je/ibiM OyKeToM 3a00/ieBaHui, B TOM UKCJie CepJeUHO-COCYIUCTBIX, U TIPUBOJUT K MPeXKJAeBpeMeHHOMY
CTapeHuIo.

BuoxumMuyeckuii aHa/iM3 BelleCTB, HEOOXOAUMBIX /s o0ecrieueHus >KU3HeesATeTbHOCTH
opraHv3ma, MpvBes K 3aK/HUeHHI0, UTO CO3/laHre W/ea/IbHOM MUIIM MOXKeT ObITb B KOHEUHOM UTOTe
obecrieueHO TIPOMBIIIUVIEHHBIM TTyTeM. [lepexos OT CelTbCKOXO3sIICTBEHHOTO TTPOM3BO/CTBA MPOJYKTOB
MUTaHUs K TIPOMBILTIEHHOMY O3Hauas Obl HOBYHO Be/IMUAMIIy0 PEBOJIIOLIUI0 B MCTOPUU UesioBeueCTBa.
OTO HeOJHOKPAaTHO MOAYEepKHBa/l OAUH W3 KPYITHeMIMX ydyeHbIX Hauled ctpaHbl A. H. HecmesHos,
TMOCBATUBIIMI MHOTHME TOAbl CBOeW JKU3HM TipoOsieMe CO3J@aHUSI CUHTETUUECKOW TIHIIM
WH/YyCTpUaAbHBIMU MeTofaMu. HakoHell, CTaHOBUTCS Bce 0osiee OUEBU/IHBIM, UTO HjeasjbHasi THUIIA
JI0/DKHA OBITH I0CTaTOYHO MHAVBUAYaTU3UPOBAHHOM.

HayuHoe ormipesieieHue ujeaqbHOW NUIIM ObUIO CHOPMYIUPOBAHO C TO3UIUMN Teopuu
cbamaHCcMpoBaHHOTO TmUTaHus (cM. ™I 2), KoTopasi Oblia pa3Bura Osarogapsi paciiBeTy
9KCIIepUMEeHTabHOW  eBpomeickol Hayku. [letanu Teopuu c0aslaHCUPOBAaHHOTO  TMMUTAHUS
OXapaKTepu30BaHbl BbIlle, a Celuyac cjefyeT OTMeTUTb /MU TO, UTO, C TOYKHA 3peHUs TeOpuu
cbalaHCMPOBAaHHOTO TUTaHUs, WJeasibHas MUILA — 3TO THUILA, KOTOpasi COAEPXXUT B OMTUMAasbHbBIX
COOTHOIIIEHUSIX BCe KOMIIOHEHThI, HeOOXoMble [jisi TIOCTOSIHHOTO COCTaBa U JKU3He[esTeTbHOCTH
opranusma. CrefjoBaTe/ibHO, B Uiea/IbHOM MUIlle HeT HU 6a/yiaCTHBIX, HU BPeIHbIX Bellle CTB, TUTTUYHBIX
JUisT 0OBIMHOM TIpUpOAHOHN (T. e. ecTecTBeHHOM) muIM. OTCIOZla BO3HUK/IM TIOMBITKH YIYUIIMTh U
oboratuTh MUIlly MyTeM yrajeHus Oasnacta U TOKCMUECKUX COeJUHEHUM, TpUYeM TI0Jie3Hble
KOMITOHEHTHI IO/DKHBI COZlep>KaTbCsl B HEU B ONTUMAaJIbHBIX COOTHOLLIEHHUSIX.

Wnest ujieanbHON MUILM, 11€JIMKOM COCTaBIeHHOW M3 HEOOXOAWMBIX BeIlleCTB B UX OMTUMAasbHbBIX
TIporopLUsX, B cepeauHe XX B. Ka3ajiach 0COOeHHO TpuB/eKarebHOU. Takol pacliBeT JaHHOUW ujien
ObT1 00yc/OBNeH MHOTMMU TIPUUMHAMU, U B TEPBYIO ouepe/ib ObICTPhIM pa3BUTHEM psiia Hayk, B
YaCTHOCTU XMMUU M XMMUUECKOW TeXHOJIOTMM, a TakKXe KOCMOHAaBTUKU C ee MOTpebHOCTAMU B
ujieanibHOM muile. [leTtasbHoe 0OCYXK/AeHUWe 3TUX MPUUWH YXOAUT Ja/ieKo 3a Tipefiesibl JaHHOM IJIaBbl
(oTyacTu 3TO Cle/laHO B JPYrUX IJlaBaX), HO OHU B TE€PBOM TPUOIMKEHUU TOHSATHBI KaXKOMY
YyesIoBeKY.

[lepBble TMOMBITKKM CO3[aTh WjeaZbHYI0 TIMIy W WAeaqbHOe TMUTaHWe ObUIM BecbMa
oOHazie>xvBaroIMMU. TeM He MeHee JIOBOJIbHO ObICTPO BBISICHU/IOCh, UTO U/lesl YpeBaTa HeOXKUJaHHbIMU
OC/IO)KHEHUSIMH, KOTOpble B KOHEYHOM WTOre TIpMBe/Jd K IepeCMOTpPY B3IVIALOB He TOJbKO Ha
uJiea/ibHyl0 TIMIy W WjeasbHOe TUTaHWe, HO M Ha K/IacCUUeCKyl TeopHuio cOa/laHCHPOBAaHHOTO
nuTaHusi. Kak Mbl HEOHOKPaTHO OTMeuasid, B HACTOsiIlee BpeMsi MPOUCXOAUT (POPMUPOBaHHE HOBOU



TEeOPUM afIeKBaTHOTO TTUTAHMS, CYITle CTBeHHO OTJ/IMUAIOIelcs oT Kiaaccuueckoi (cMm. . 3). IToapobHee
OCHOBHbIE TIOIOXKeHUs1 00erx Teoprii ObUTM PAaCCMOTPeHbI paHee. 37ieCh ke OyAyT OCBelleHbI UL Te
acCTieKThbl, KOTOPble Ba)KHbI B CBS3M C PAaCCMOTPeHHEM TIPOO/eMbl Hea/lbHON THUIM W Hiea/IbHOTO
MATaHUSI, a TaKXXe B CBSI3U C peaslbHOM ONTUMMU3aLMel MUTaHUs COBPEMEHHOT0 UesioBeKa U uesioBeKa B

OymyIem.



5.3. IIpo6s1eMa NUTAaHUA U YBOJTIOLMSA Ye/I0BeKa

M,E[EH CKOHCTPYUPOBATL HA€d/IbHYIO IIMIMY M CAE€/IdThb IMHWTaHKWE HA€d/IbHBIM, [OdTbh ITHMIIy BCeM
rojoaaromuymMm, rnpeayripeanTb MHOIrOUMC/I€EHHbIE 3a6OJ'IEBaHI/IH, N B KOHEYHOM HTOr'e¢ U3MEHUTDL IIPpUPOAY
Yye/ioBeKad Kd3dJ/1dChb qpe3BquaﬁHO HpHBJ’[EK&TE]’[bHOﬁ. ,HEI‘/JICTBI/ITEJIBHO, B [1d/IEKOM IIPDOLIVIOM ITPOM30IUId
OdHA U3 BEﬂanﬁHMX pEBOH}OHHﬁ, d MMEHHO Ilepexo[ OT OXOThI U CO6I/IpaTEJ'IbCTBa K 3emMJIellalie CTBy U
CKOTOBOACTBY, ad 3dTeM K MHAYCTPHUA/IbBHOMY M3TIOTOBJ/IEHHIO IIDOAYKTOB ITUTAHKAA. HPEAHOJI&FEUIOCI), qTo
CO3aaHHe HCKYCCTBEHHOﬁ IMMUIIA TI03BOJIUT BOCCTAHOBHUTL 3KOJIOTHIO, IIpUYEM OTIIQAET l'[pO6J'IEMa
KPUTHUYECKHUX N HEKPHUTHUUYECKHUX ITPHUPOAHBIX CI/ITyaI_[I/Iﬁ AJId YPOXKd€B U T. M. (HECMEHHOB, EEJ'II/IKOB,
1965).

Puc. 5.1. Uepen cOBpeMeHHOr0 uejioBeKa M ueperll IpejrosiaraeMoro uejoBeka Oyayiiero (ro:
BricTpos, 1957).

Tem He MeHee ceiluac, KOTZa 3aBepillaeTcsi BTopasi mojioBUHa XX B., He/b3sl CKa3aTb, UTO MbI
HaMHOTO TIpUOJM3UINCh K PellleHUI0 3a/laud, KOTOpPYI B Hauaje Beka cdopmynupoBanu beptio u
MHorue apyrue. bojee Toro, HeCMOTpPSi Ha TO 4YTO TEeXHOJOTHS M XWMHS TOTOBbI peasr30BaTh
NporpaMMy H3TOTOBEHUS] Wjlea/ibHOW MUIIM, MOXXHO CO BCel OmpezesieHHOCTbIO CKa3aTh, UTO
pelrieHre 3ToH 1Mpob/ieMbl He OyZieT BLIMOTHEHO HU B HACTOSIIEM CTOJIETHH, HU B 0003pUMOM OyayIiiieM
10 OueHb Ba)KHLIM TIPUUMHAM CKOpee OMOJIOTHUeCKOro, YeM XWUMHUEeCKOTO WM TeXHOJIOTHUeCKOTro
Xapakrepa.

B yem >xe MpUUMHBI HEBO3MOKHOCTH CO3/laHUs1 UjieanbHON MULM? [lesio B TOM, UTO B CYIIIHOCTHU
KOHLIeMNI[MsI MJeaqbHOr0 MUTAHUS U Psifi Teopud (PU3MKOB U XHMMHUKOB TEepPeKJUKaIUCh U XOPOIIO
COIVIaCOBBIBAJIMCh C OOIIENMPUHATBIMUA B3IVISIIAMM Ha SBOJIIOIMI0 uejioBeKa. [leliCTBUTENbHO, TIpH
TIOTTBITKAX OXapaKTepU30BaTh IHIIy U PeXXKUM ITUTAHUS uejioBeKa Oy/yIlero cjielyeT MMeTb B BU/Iy KaK
W3MEHEeHUs] COITMA/IbHBIX M SKOHOMHUUECKHUX YCJOBUM 0OII[eCcTBa, Tak W BO3MOXKHYIO IBOJIIOLHIO
CTPYKTYpbl camoro uesioBeka. OHa OCBellleHa B OJHOM W3 KpYIMHeWIMx 0000ieHu, cienaHHOM
BbIJJAIOIMMCST 3BoJitoLIMOHMCTOM A.I1. BeicTpoBbiM (1957). Bee uccnemoBareny, paboTasiime B 3TOU
obmactu, omnupasCh Ha 3aKOHOMEDHOCTH TIpe/IeCTBYIOIel  SBOMIOIUMM, OXapaKTepH30Bau
npeArnosjaraeMyr0 3BOJIIOLIMI0 COBPEMEHHOro 4esioBeka pasdymMHoro (Homo sapiens) k uesioBeky
pasymHeiiiieMy (Hoilio sapientissimus), KOTOpPbIM OH /IO/DKEH CTaThb uepe3 JeCSITKU WA COTHU ThICSY
neT. B KoHeUHOM uTOTe uesioBeK Oyayiiero OyZieT UMeTh OrPOMHBIN MO3T, KpaliHe C/1a0Oblii ¥ TUIIIeHHBIN
3y0OB ue/roCTHOM armrmapar (puc. 5.1), cO/MyKeHHbBIE TI/IeUeBOM TOSIC U Ta3 (pUC. 5.2) U 3HAUMTETBHO
YKOPOUYEHHBIM >KeyI0uHO-KHUIIeUHbli TpakKT. OKa3bIBaeTCs TakK)Ke, UTO CYILEeCTByeT TeHJ|eHLUsI K
YMEeHBIIIEHUIO urc/a pebep M KoMuecTBa Tajibl[eB Ha KUCTU PYKHW Ha (PoHe pa3BUTHS OCTABIIMXCS
nasnbiieB. CriefjoBaTe/IbHO, BO3MOJKHO, Y uesioBeKa Oyayiiiero 6yzneT ofjHO pebpo, v OH OyIeT TpeXIiasibiM.



IMCcKyTHPOBA/IOCh TaK)Ke, UTO Ha CTOTIe uejioBeKa Oyayiiero OyzeT Bcero 4 rasblia.
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Puc. 5.2. CkesieT ripefiriosiaraeMoro yejioBeka 6y,qy1uér0 (mo: beicTpos, 1957).

TakuM o6pa3om, B Xo/ie Mpe/riosiaraeMoii IBOJIIOLIUY UesioBeK, He CBSI3aHHbBIN C TsDKeJioi paboTol,
TpaHC(OPMUDPYETCS B HEKUM UYMCTO MBICJISILMA OpraHu3M. SICHO, UTO THWTaHWEe TaKOro uejoBeKa
JO/DKHO KOPeHHBIM 00pa30M U3MeHUThLCs, B CUJTY Uero oH He OyzieT crioco0eH TepekeBbIBaTh MUIILY, a B
pe3y/sibTaTe YKOpOueHUsi U ocyiabneHust GyHKLUM >KeTy[0YHO-KUILIeYHOTO TPaKTa ero OpraHv3m OyfeT
yCBauBaTh JIUIIb MpeJBapUTebHO pacllerlyieHHble MUIlieBble BellleCcTBa. Eciu Obl 3BO/MIOIMS UesioBeka
1IU1a 110 TaKOMY IyTH, TO BHYTPMBEHHOE BBeJIeHUE BEIleCTB UM 3/IeMeHTHOe nuTaHue (CM. 1. 2 u 3),
Tak OnecTsiie TpeJBOCXUIIEHHOE U OXapakTepu3oBaHHoe AwnHaronem ®pancoMm, O6bU10 OBl
o0si3aTe/ibHBIM B O0Jiee UM MeHee OTAaieHHOM OyayiieM. OJJHaKO BO3HUKAeT BOTIPOC, OXKUAAeT /I Hac
Takasl IBOJIOL[MA U UJeasbHOe TMTaHWe? OTBeT Ha 3TOT BOIMPOC CerofiHs OyJeT OT/IWYaTbCs OT
BuepailHero. /ljis paBUJILHOTO TMOHWMAHUS U aHa/iv3a MnpobiemMbl UeasbHOM MUIIM U UjlealbHOTO
MUTaHWs Mbl TO3BOMM cebe ellle pa3 pacCMOTPeTh HEKOTOpble TIONIOXKEHUsI Teopuit
cba1aHCUPOBAaHHOTO U a/IeKBaTHOTO MUTAHUS U TPO(OTOTUM.



5.4. UeanbHaa nuila, ujeajJbHoe MUTAaHUE U [Be TeOPUM MUTAHUA

KoHuenums uzeanbHOM MUK UM UJE€anbHOTO MUTAHUS B LIeJIOM OCHOBaHA Ha CTPOTMX HAyYHBIX
noctynatrax. OHa B HayuyHou ¢opMe pa3BuTa Ha 0a3e KjaacCMUeCKOW TeOpWUW TMUTaHUsA, KOTopas
dbopmupoBanach moj BAUsSHHEM paboT KpymHeHmxX yueHblx, ocobeHHO XIX 1 XX B. BHOBb 0TMeTHM,
YTO JI/Isi 9TOM TeOpPUM XapakTepeH Oa/laHCHBINM TIOAXO, TIPUUEM ee TJIaBHOe TT0JIOKEeHUe 3aK/IHUaeTcs B
Tpe/iCTaB/IeHUH, UTO IIUTaHWe — 3TO IPerUMYILle CTBeHHO IIPOLeCC MoA4eprKaHusa U ypaBHOBeIIMBAHUSA
MOJIEKY/IIPHOI'O COCTaBa OpraHusMa, T. e. IIPOoLjeCC BO3MeLLeHUS TeX pacxo[0B, KOTOpbIe IIPOUCXOJAT B
opraHusMe. B pesyibrare MoOmIOLLEHWS U TlepeBapuBaHUs pas3/IMUHbIX IUIIEBbIX BelleCTB, KOTOPbIe
JO/DKHBI OBITh XOpOIO cOaMaHCUPOBaHbL, M3 HUX U3BJIEKAKOTCS HeoOXoAuMble KOMIIOHEHThI U
orOpacbkiBaeTcst Oamact. TIpy 3TOM CyIeCTByeT XOpOlllee paBHOBeCHe MeXy KOJUUYeCTBOM W
CIIeKTPOM MOCTYHAIMX U TepsgeMbIX BelecTB. [Ipy rmomomny crierjaibHBIX MeXaHHU3MOB Takoe
paBHOBeCHe TIOJ/IeP>)KUBAeTCS] O4YeHb TOUYHO. B cCyllHOCTM peub WJeT O TOM, uTo Omnarogaps
CrieljiajibHBIM UYyBCTBUTE/IBHBIM CHUCTEMaM Y/IaBAMBAIOTCH II0TEPH COOTBETCTBYIOLIMX BelleCTB
OpraHu3MOM, UTO MPUBOAUT K TpaHC(OPMaIUU TUIIEBOM aKTUBHOCTH, CTel[MaIu3upPOBaHHOMY BbIOOPY
pa3HbIX BUJIOB MUIM U T. [J. VHBIMU C/l0BaMM, KaK CKa3aHO Bbille, Teopusi cOasiaHCHPOBAaHHOTO
nuTaHus 0a3upyeTcss Ha TMpPUMEHEHUM OCHOBHBIX 3aKOHOB COXPaHeHUs MaTepud U SHEepruM K
Orosiorhue CKUM CHUCTEMaM.

B koHue XIX B. HaMeTW/iaCb OCHOBHAsl KOHLIEILIUSl YCOBepIIeHCTBOBAHUSA NMUTaHus. Tak, yxe B
3TO BpeMsi BO3HMK/a Hjesi oTOpachiBaHUsI Oa/ylaCTHBIX BeleCTB U (POPMUPOBaHHS MaKCHUMaJIbHO
oborailleHHOW MUILM, COCTOSIIIEN TperuMyIlle CTBeHHO WM WCK/IFOUUTE/IbHO M3 HYTPHeHTOB. B Hauase
XX B. MHOTUe BU/HBIE yueHble [10Jlarajyd, 4YTo MOKHO CO3/arTb HJea/lbHYIO MUILY, KOTopass B BUJe
BBICOKOOUMIIIEHHBIX MTUTaTeIbHBIX CMeCell BBOJUIACh Obl B KeMyJOUHO-KHUIIIeUHbIN TPAKT.

B okoHuaTesbHOM BHUle Teopusi COa/aHCUPOBAHHOTO MUTAHWS, OCHOBAHHasi Ha OaslaHCHBIX
TIO/IXOZlaX K OL[eHKe MUIIM U peXXrUMa NMuTaHus, Obiia copmynupoBaHa B KoHile XIX-Hauane XX B.

MsbI oTMeuanu, 4TO Teopusi COA/NaHCHPOBAHHOTO TUTaHUs OblIa OJHOW U3 TIEPBBIX, €CIU He
TepBOi MOJIEKY/ISIDHOUM Teopueil B 6Hoioruu U MeJULIMHE U BO MHOTOM MOC/IY)KW/Ia Pa3BUTUI0 HOBBIX
ujiel ¥ IPOrHo30B B 06/acTu nutaHus. bosiee Toro, Ha 0CHOBe TeopuM COaTAHCUPOBAHHOTO MUTAHUS
ObUTM TIOTyueHbl Ba)kKHeUIllMe TPAKTUUYeCKue W TeopeTudecCKue pe3ylbraTbl, B UaCTHOCTH OTKPBIThHI
HeoOXoZMble [ijisi  JKW3He/leATeTbHOCTU OpraHu3Ma He3aMeHUMble aMHUHOKUC/IOThI, BUTaMUHBI,
MUHepa/ibHble CO/IM, MUKDPO3J/IeMeHTHI U T. 1. HakoHel], Teopus c6asiaHCUPOBAHHOTO TTUTAHUS SIB/ISI@TCS
HayuyHOM 0a30il /I Tiepexofila OT arpoTeXHUKU K WHAYCTpUaIbHOW TexHuKe. [IpenmyiiiecTBa
Noc/ielHel, Kak yrnomsiHyTo Bbile, oTtMmedan A. H. HecmesHoB. KpymnHelime [oCTUXeHUs
COBPeMEeHHOU MUILLEBOK POMBILUIEHHOCTA U COBPEeMEHHOU UEeTOJIOTMY — CJIeICTBUE T0pa3uTe/IbHOU
0 KpacoTe Teopuu cbamaHCUPOBaHHOTO MUTAHMUSI.

B Hacrosiee Bpems SCHO, 4YTO, HeCMOTpPS Ha Cepbe3Hble YCIlexu, MHOrMe OCHOBHBIe
TIPaKTHUUeCKUe CJe/ICTBUS U PeKOMeHAlMU Teopuu cOalaHCUPOBAHHOTO MUTAHUS BeJiM Hac B OueHb
OMacHOM (XOTS W HeJb3sl CKasarb, YTO ITOJITHOCTBED HeIpaBU/IbHOM) HaripaB/ieHUWU. VIMeHHO OHU
CTUMY/TUPOBA/IM pa3BUTHE MHOTOUYMC/IEHHBIX 3a00/ieBaHUl, KOTOpPbIe TOHBLIHE SIB/ISIOTCS e/[Ba JIU He
I7IaBHBIMM B ITMBHU/IM30BaHHOM uejioBeueckKoM oOirectBe (Tabs. 2.1). 3To 00CTOATENTHLCTBO MOXKHO
OOBSICHUTH TeM, UTO WJesi yIydllleHHOW, oborailleHHOW MUIIM JUIL Ha TepBbIM B3IVIsiZ COBepIlieHHa.
[elCTBUTE/NIBHO, MOJKHO CKOHCTPYWPOBaTb M/eaqbHYI0 MHUIY, €CTb BO3MOXHOCTb XpPaHWUTb He
OrPOMHOe KOJIMUeCTBO TMHUILEBbIX TPOAYKTOB, a, OTOpOCHMB 0asiact, JWllb Ty WX 4YacTh, KOTOpas
HeoOXoZiMa /IJisi TIUTaHWsl, MOXKHO TepeBO3UTh M3 OFHON YacTU CBeTa B APYr'yl0 He BCe TMPOAYKTHI, a
TO/IBKO WX KOMIIOHEHTBI, Ipe/CTaB/IA0IMe IMUILEBYI0 L|eHHOCTb, U T. 4. OgHako Ha caMoM Jejie



0Ka3aj0Ch, yTo padMHUPOBaHHbIE TMUILEBbIe TIPOAYKTHI U o0orailleHHasi MMUILA 110 MHOTUM TIpU3HaKaM
nedeKTHbBI W CIy)KaT TPUUMHOM MHOTHMX Cepbe3HbIX 3aboneBaHuil. B03MOXXHO, 3TU TIPOAYKTHI
CTUMY/TUDYIOT pPa3BUTHeE ellle He OTKPBIThIX WM He 00bSICHEHHbIX 0Oose3Hel, 1oJo0HbIx Gepu-0epu u
psiny napyrux. (Bonesnb Gepu-6epu pacmpocTpaHeHa B CTpaHax, I[le PUC — OCHOBHOM TPOAYKT
nuTaHus. Majo ycBosieMast 060/10uKa purca yzansieTcs Kak 6amiact. Ho iMeHHO OHa CofiepXXUT OfIH U3
HeoOXOAUMBIX BUTaMUHOB — BUTaMUH Bl, OTCyTCTBHME KOTOPOTO MPUBOAUT K arpoduy MBIIIII,
CepleyHO-COCY/IUCThIM HapYyILLIEHUsIM U Jp.)

He wMeHee Ba)KHbIM BBIBQJ, W3 Teopuu cOATaHCUPOBAHHOTO TMTaHUs, 3aK/HOUAIONMNCA B
BO3MOXXHOCTU T[apeHTepaJbHOr0 T[MUTAaHUSI HEeNOCPeJCTBEHHO uYepe3 KpOBb, TaKXKe OKa3acs
oumbouHbiM. [lapeHTepasbHOe TUTaHWe, XOTS BO MHOTMX C/ydasXx U HeoOXoAuMo, BMeCTe C TeM,
BEpOSITHO, HUKOIJJa He CMOJKeT 3aMeHWUTh [TUTaHue yesioBeKa B HopMe (CM. Takxke M. 2 U 3).

Hawubosiee mosiHOe BbIpa)keHUWe W/jiesi UjieasbHOM TUIIM TOyur/ia B 3JIeMeHTHOM TUTaHUU (CM.
Takke I71. 2 U 3). ITa ujesi, Ka3aBllasiCs ype3BbIUaliHO Ba)KHOM, CBOAW/IACH K TOMY, UTO MOTPeb/sieMyro
HaMU MUy CeAyeT 3aMeHWUThb BelleCTBaMH, MOCTYMAKIMMU U3 JKeTyJOYHO-KUIIeYHOT0 TpaKTa B
KPOBb M HEMOCPeJCTBEHHO YUaCTBYIOIIMMHU B oOMeHe BelecTB. K TakuM BelllecTBaM OTHOCSTCS
KOHEeYHble MPOAYKThI MepeBapvBaHUsl MUIIM — IJIFOKO3a, aMUHOKHWCJIOThI, >KUPHbIE KUCIOTHI U AP.
Npyrumu cioBamMu, MUIA JO/DKHA COCTOSITh U3 Habopa aMHUHOKUC/IOT, 3aMeHsitoliMx Oenku, Habopa
MOHOCAaXapy/IOB, 3aMEHSIOLMX OJIUr0- U TOoJucaxapu/ibl, Habopa >XMPHBIX KWUCJAOT U T. 1. B
37IeMeHTHble [WeThbl JO/DKHbI BXOAUTh TakKXKe pas3/duHble COJIM, MUKPO3J/IeMEeHThbl, BUTAMUHBL
[TpeaBapuTenbHbIE SKCMIEPUMEHThI Ha >KUBOTHBIX M HAOMHOJeHUs] Ha uesioBeKe JeMOHCTPHUPOBAIU
IIMPOKKWE BO3MOKHOCTH 3JIEMEHTHOU AueThl. TeopeTrueCKUW aHaau3 MoOKasas, 4TO B JJaHHOM Cilydae
MOXKHO VIIpaB/IsiTh TIOTOKOM TIWIIEBBIX BeIeCTB TI0 J/HOOOMY COCTaBJISIIOIIEMY KOMIIOHEHTY, 4TO
WCKJIFOYaeTCs TIPU MUTAaHUM eCTeCTBeHHbIMU TPOAyKTamMu. Takum o0pa3oM, 3/ieMeHTHOe TMuTaHue
JiaBasio, 1o BCell BUAUMOCTH Psifl LieHHBIX MTPEHUMYILIE CTB.

CnemyeT 3aMeTUTb, UTO KOHLIEMIIUsSI TTUTaHUS B KOCMOce ObUla pa3paboTaHa Ha OCHOBe TeOpUU
cbamaHCMPOBaHHOTO MUTaHUs (CM. Takke /1. 1). HecMOTpsi Ha 3HauuTe/bHbIE pa3/iduusi BO B3IJis[aX
pa3HbIX aBTOPOB, B 70-X rojax mpeArno/araaoch, UTO KOCMOHABTHI MPU AJUTEIbHBIX M0J/IeTaX CMOTYT
WCI0J/Ib30BaTh MMEHHO 3JIeMeHTHble [WeThl, COfep’Kallie OMTUMasbHbIi Habop HeobXoAUMBIX
3/IEeMEHTOB U MUHUMYM OaiylacTHBIX BelrlecTB (Winitz et al., 1970).

OpHako wujesi 37eMeHTHOrO TIMTaHWsl 3[0POBOr0 uejioBeKa ToTeprnesna (uacko. Borpoc o
BO3MO)>XHOCTU KCI0J/Ib30BaHUSI 3JIEMEHTHOTO MUTAaHUSI U3ydyasCsli B Halllelk CTpaHe B COBMeECTHBIX
paboTax, KOTOpbie MPOBOAUINCH HeCKOMbKUMU JlabopaTropusimu MockBel, JleHuHrpazia u Puru, B Tom
yucsie Hamei. Beiio 06Hapy)KeHO, UTO TUTaHWe SKBUBAJeHTHONW CMeChbl0 aMUHOKUC/IOT He BIOJIHE
aziekBaTHO (0030pbl: XuMuueckre ubU3HOIOTUUeCKHe TpobieMsl..., 1975, 1976; Yroses, 1985,
1987a). UnTepecHo, uto 6Gosee Mo3/HMEe pe3ybTaThl SKCIIePUMEeHTOB Tpyniibl M. Yunutiia (M. Winitz)
OKa3aauch 6/IM3KUMU HallMM.

B TO >Xe BpeMs 3/ieMeHTHbIe [IMeThbl He MPOTUBOMNOKa3aHbl. OHU MPOCTO HE MOTYT JAJUTEeTbHOe
BpeMsi 3aMellaTb HOPMaJibHbIM paljioH. Ho Tipu HeKoTopbiX 3a00/eBaHUSIX U TIPU OTpeie/IeHHbBIX
cuTyarusix (CTpecc, CIIOPTUBHbIE COPEBHOBaHUs, CIiella/ibHble YCJIOBUSI pabOThI, K/IMMaTuyeCKue
YCIOBUSL U ZIP.) UaCTh OOBIMHOM TMUILM WM BCIO ee 3aMeHSITh 3/ieMeHTaMU BechMa Ijesiecoobpa3Ho. B
HaCToslllee BpeMsl Takasl 3aMeHa YCIIelIHO peajn3yeTcsl, U MOKHO JaXe pPeKOMeH/0BaTb BPeMeHHbBIU
riepexo/; Ha 3/1IeMeHTHbIe eTbl. BMecTe € Tem CTaso COBEPILIEHHO OUeBUHBIM, UTO B XOZ€ 3BOJIFOLUU
Yye/IOBeK MPHUCIIOCOOWICA He K 3/IeMeHTHbIM (MOHOMEDHBIM), a K TOJUMEepHbIM /iveTaM, T. e. K TOM
TUIIe, KOTOPYIO OH MOTPeb/Isi/i MHOTHE THICSYH JIeT.

MBI MOZIOIIUTH K OUeHb BaKHOMY acrieKTy rpo0/ieMbl TUTaHUsl, KOTOPbIA B CYIITHOCTH U ObUT OTHOM
13 MpUUYMH (OPMUPOBaHUS HOBOM Teopyuu MuTaHus. Ellle pa3 HallOMHUM: peub UAET O TOM, UTO
VCK/IFOUUTE/IbHO TUIOOTBOPHAsT KjacCUuueckasi Teopusi cCOa/laHCUPOBAHHOTO TWTaHUS He Obuia



JOCTaTOYHO 3BOMIOIIMOHHON. TouHee, OHa B CBOeli OCHOBe He Oblla IBOJIOLMOHHOM W J0CTAaTOYHO
bronoruuHoi. IMeHHO 3TO XapaKTepHO /1/isi (hOPMUPYIOIIEHCS TeOPUM a/IeKBaTHOTO IMUTaHUS.

Kak crnenyeT U3 Ha3BaHUS TEOPHUU, ee CMbIC/ 3aK/HUaeTCsi, BO-TEPBbIX, B TOM, UTO TUTaHUE
JIOJDKHO OBITH HE MPOCTO COa/laHCUPOBaHHBIM, HO M T10/IaBaThCsl B TOM (popMe, KOTOpasi COOTBETCTBYeT
9BOJIIOIIMOHHBIM 0COOEHHOCTSIM BHA U TIOMY/IALUMU. DTO 00CTOSTENHCTBO Upe3BblUuaiiHO BaXKHO, U €T0
HeJb3sl HeJ00I[eHUBaThb. B0O-BTOPBIX, HEKOTOPble (PyHAAMEHTa/bHble KOHIIETIUM TUTAHHUS uejioBeKa
JOJDKHBI ObITH PacCMOTPEeHBbI W JlaKe IIepeCMOTPeHbl Ha OCHOBE HOBBIX JOCTWXKEHUM B 00/1acTh
dusmonorur, OMOXUMUM, MEAULIMHBI U OHOJIOTMM B LieJIoOM. Psii HOBBIX OTKPBITWMM B OHOMOTMH U
MeJUIMHe TPOJeMOHCTPHPOBA/, UTO TIHMTaHWE — He TMPOCTO IIpollecC CHabkKeHUsl OpraHu3Ma
MUILIEBBIMU BellleCTBaMU, KaKMM Mbl €r0 TpeJICTaB/Is/id COBCeM HeAaBHO. Vcuepnarh 3Ty CJI0XKHYIO
npobsieMy KpaiiHe TpyaHO. [lo3TOMy TombiTaemMcsi ellle pa3 B CKaroil ¢opMe OCBETUTH JIMIIL ee
HEKOTOpbIe Ba)KHEUIIMe CTOPOHBI (6osiee TOAPOOHO CM. I71. 3).

[Ipexxze Bcero ciefyeT ellle pa3 CKa3aTb O Ba)KHOW PO/ MUKPO(MJIOPHI JKeTy0YHO-KUIIEYHOTO
TPaKTa B >KU3HE/eATeJbHOCTH OpraHusMa. KuileuHUWK ob6sazaer cBoeoOpa3HbIM HabOOpPOM TeCHO
B3aMMO/IEHCTBYIOIIMX OaKTepuii, KOTOpble peai3yl0T MAacCy Ba)KHBIX TpaHC(OpMaiUi, KaCaroIpXCs
KaK SH/IOTeHHBIX, TaK M JK30T€HHBIX BellleCcTB. B pe3yibrare TpaHChOpPMAalIMOHHBIX W3MeHEeHUM
YVKa3aHHBIX BEIECTB, a Takke O0a/lJTaCTHBIX TMHMINEBbIX BOJIOKOH TIOSIB/ISIFOTCS ZOTIOTHUTE/TbHBIE
nyTare/ibHble BeIeCTBa. YK€ OAWH 3TOT (akKT CBUAETENbCTBYET O HEBO3MOKHOCTH CO3/JaHUs
HjieabHOU MUIIM U Uiea/IbHOTO TTUTaHUSI.

He MeHee Ba)KHO, UTO TIOMY/ISALIMSA OaKTepUM KeTyJOUHO-KHIIIEYHOT0 TPaKTa peann3yeT 0COObIH
BU/J] TOMeocTa3a — TpodocTas, T. e. MoAJep)KaHue MOCTOSIHCTBA TPOdHUe CKOro MOTOKA U3 XKeTyJ04HO-
KMIIIEYHOTO TpaKTa BO BHYTPEHHIOH Cpejlly opraHu3Ma. B oTcyrcTBue OakTepHambHOM (/IOpEI
Tpodrueckasi YCTOMUMBOCTL pe3Ko HapyiaeTcs. CyllleCTBEHHO Tak)Ke, 4TO il TIOAJ|ep>KaHUs
HOPMaJ/IbHOM 3H/I09KOJIOTUU TPeOyIOTCSI KOHTAaKThl C JAOCTAaTOYHO OOJBIIMM KOJUIEKTHBOM JIHOjIEH,
KOTOpBIA 00siajlaeT CBOel ompezie/ieHHON 3H03Ko/orve. HopmanbHasi 9H/J09KOJIOTHS MOKET ObITh
HapyllleHa B pe3y/bTaTe pPa3/IMUHbIX BO3/[eHICTBUM, UTO BbI3bIBAET yBeIMUEeHHE TTOTOKa OaKTepHaTbHBIX
MeTab0/IMTOB 1 TIPOBOLIUPYET PSifI TSDKEJIbIX 3a001eBaHu (CM. Takxke I71. 3).

Takum obpa3oM, B HacCTosiiIiee BpeMsl COBEPIIEHHO OUeBH/IHO, UTO MbI TOCTOSIHHO TTOJy4aeM B
KaKOW-TO Mepe fAedeKTHbIM TUILEBOM palMOH U Hallla OakTepuasibHasi ¢yiopa TTIOMOTaeT HaM YCTOSITh
TIPOTUB CO3/IAl0IIMXCSI Heb1aronpusATHLIX YC/I0BUM. B TO ke BpeMst 6akTepuasbHas ¢iopa mpoayLupyeT
HEKOTOpOe KOJIMYeCTBO TOKCHUeCKHX BelllecTB. [l03ToMy co3paHue uzeanbHOW TMHUIM U UJealbHOrO
MATAHUSI Y’Ke B CBeTe 3THUX 0OCTOSITe/TbCTB COBEpIIIEHHO HepeanbHO. TOUHO Tak-)kKe HepeasbHa Hjles
OTHOCUTETbHO BO3MOYKHOCTU CYIIIeCTBOBAHUSI UesloBeKa C peAyliMPOBaHHbBIM >Ke/y[O0YHO-KHIlIeUHbIM
TPAKTOM.

MelicTBUTENbHO, ClelyeT UMETh B BUAY HEOAHOKPATHO YITOMSIHYTBI HaMU YAWBUTETbHBIA (aKT:
YKey0UYHO-KHUITIeUHbI TPAaKT — 3TO He TOJILKO OpraH, 00eCrieurnBaroIMi MOCTYIIeHHe HeoO0X0ANMBbIX
BellleCTB B OPraHu3M. JTO H/IOKPUHHBIN OpraH, KOTOPbIM, KaK BbISICHWU/IOCH B TIOC/Ie[JHee Jle CITU/IeTue,
10 CBOEH MOIIHOCTH TMPEBOCXOJUT BCe OCTa/bHble SH/IOKPHUHHBIE »Keje3bl, BMecTe B3siTble (0630p:
Yrones, 1978). Takoe OTKphITHE TI0 CIIpaBeAJIMBOCTA OTHOCUTCS K OFHOM M3 TaK Ha3bIBaeMBbIX TUXUX
PEBOJIIOLIMM B OMOJIOTUM W MeJulIMHe. JHJOKPUHHAs CHCTeMa >KeTylOoYHO-KUILIEYHOTO TpaKTa TI0
o0bemMy Oonbilie, ueM TUMOGH3, IMTOBUHAS >Kejie3a, HaAIIOUeUHUKH, TOJIOBbIe >Kejle3bl U Apyrue
HJIOKDUHHBIE CTPYKTYpPbl, W TMPOAYLHpPYeT Oo/bllle pa3TMUHBIX TOPMOHOB, UeM yKa3aHHbIE
9H/IOKPUHHBIE OpraHbl.

CnefoBare/ibHO, MUTaHUE — 3TO MPOLieCC MOCTYI/IeHUs He TOMBKO MUIIEBbIX, HO U PeryIaTOPHBIX
BEIeCTB, TIPOAYLIMPYEMbBIX SHAOKPUHHBIM allllapaTOM > Ke/JyAOuHO-KMIIIEYHOrO TpakTa, T. e.
XAMHYEeCKHUX CUTHAJIOB, KOTOpbIe OIpeZie/ieHHbIM 00pa3oM  YIIpaB/siOT HAIMM — OpPraHWU3MOM.
HeyauBHTE/bHO TO3TOMY, UTO y MOJIOJbIX OPraHW3MOB HEKOTOPbIi HAaOOp TMHIIEBLIX KOMIIOHEHTOB



BbI3bIBaeT Oosblimii 3deKT, ueMm y cTapbix. B mociesHem ciaydae faxe ux 6osee onTUMaabHbIA Habop
MOXXET He BbI3bIBaTh aCCUMUIATOPHBIX 3(h(}EeKTOB. ITO OOBSICHSIETCSA TEM, UTO SHJOKPUHHAs CHUCTeMa
)KeJTyIOUHO-KUIIIeYHOT'O0 TpaKTa peasu3yeT He TOJbKO TMUIleBapyTe/ibHble 3yrenThuueckrue, HO U
syrpodrueckre 3(PdeKThl, yuacTBys B pPeryisiiud aCCUMWISLIMA MU U psjia JPYyrUux >KU3HEHHO
Ba)KHBIX PYHKLIMH (CM. IV 6).

HakoHel], B 3aBUCMMOCTU OT 3BOJIFOLMOHHBIX 0COOEHHOCTe MUTaHUsS THINA I0/DKHA COflepyKaTh
Oonblliee WM MeHbIIee KOJMUECTBO 0asyIaCTHBIX CTPYKTYP, HEIMOCPeJACTBEHHO He YJYaCTBYIOIIMX B
obMeHe BelllecTB opraHu3ma (063opsr: [TuieBbie BosokHa, 1986; Vahouny, 1987; Kritchevsky, 1988, u
ap.). BeisicHumoch, uto XIX B. ObUT BEKOM JpaMaTHyeCKHX OIIMOOK, KOTZla Tof, BAUSHHUEM Teopuu
cba/laHCUPOBAaHHOT'O MUATaHUSI ~ TIPOMBIIUIEHHOCTh CTpeMWIaCh  TIOMYYUTh, Harpumep,
BBICOKOOUHILIEHHbIE MYKY, 3€pHO, UCII0/b3yeMoe Jijisi IPOMU3BO/ICTBA KPYII, U JIpyrue padrvHUPOBaHHbIE
npoAaykThl. O/HAaKO 0Ka3aa0Ch, YTO MHIIEBble BOJIOKHA CYILECTBEHHO BIUSIIOT Ha [JesTelbHOCTh
YKeNMyJOYHO-KHIIIEYHOT0 TpaKTa, Ha JJeKTPOJUTHBIA 0OMeH U Ha psa  Apyrux  GyHKIUN
TIepBOCTeNIeHHOW BakHOCTU. OOHapy)kKeHO TakXke, UTO B OTCYTCTBHe 0as/ulaCcTHBIX BellleCTB
OakTepuanbHasi ¢dopa KeMy[JOUYHO-KMIIIEYHOrO0 TpaKTa BbIpabaTbiBaeT 3HAUMTE/NLHO OOJbIIE
TOKCHYe CKHX BellleCTB, UeM B HOpMe, U MeHee 3(P(heKTHBHO BbINOHSET 3alMTHYIO U Apyryie (QyHKIUU.
Bosiee Toro, B Xo/ie 3BOIOLUM CaMU OasijlaCTHBIE BeIlleCTBA BK/IIOUUINCH B psif, GYHKILIMM OpraHu3Ma, B
TOM uucje B oOMeH cTepou/ioB. Tak, motrpebsieHre UesI0BeKOM I1e/IbHO3ePHOBOTO Xjie0a MPUBOIUT K
CHI)KEHHUIO XOJieCTepvHa B KPOBHM, KOTOpOe COMOCTaBUMO C pe3y/lbTaTOM BBeJleHUs XOJieCTepHH-
CHWKawIMx mperaparoB. OObsicHeHHe 3TOMY (eHOMEHY COCTOUT B TOM, UTO TMPOLeCChl 0OMeHa
X0Jle CTepHHaA, >Ke/TUHbIX KUC/IOT U CT€POU/IHBIX TOPMOHOB B3aKIMO CBSI3aHbl.

Takum o0pa3oMm, TIHIIEBble BOJIOKHA CJe/lyeT MCIIOMb30BaThb KakK [iIi  HOpMa/U3aluu
9H/I03KOJIOTHH, TaK 1 [IJIsl TIPSIMOTO BO3/IeMCTBHs Ha 0OMeH XosleCTeprHa, Cojel; BOAHBIA 0OMeH U T. [I.
Hazio ckasarb, UTO 3TO MPUMEHSIeTCs ceiiyac J0CTaTOYHO YacTo.

Ha 3amazse 1mMpoKo pa3BMBaeTCsl MPOMBIIVIEHHOe W3TOTOBJeHWEe TUIIEBbIX BOJIOKOH. B Haileit
CTpaHe Tak)Xke TepecTaqud W3rOTOB/SATh, HallpUMep, UMCTble (PYKTOBble COKU W BMECTO 3TOrO
Ha/laJ[u/d TIPUTOTOBJ/IEHUE pa3/NMYHbIX H3Aeauii U3 (GPYKTOB U OBOILEM, COAep’KalliX IMUIleBbIe
BOJIOKHA. [leMCTBUTENbHO, OAWUH U3 CaMbIX I[eHHBIX KOMIIOHEHTOB BO (DpyKTax M OBOIAX — 3TO
nuilleBble BOJIOKHA. To >Ke caMoOe MOXXHO CKa3aTb U B OTHOIIEHWM MHOTHUX APYrHMX MPOAYKTOB (CM.
TaKxe I71. 3.)

Wtak, B TmocieaHee BpeMs HaOmofgaeTcss OBICTPBIM TIporpecc HaIlMX 3HAaHUM B 00/1acTH
bur3M0/I0TUM ¥ OMOXUMUY TIUTAHUS U TIPOL]e CCOB aCCUMUJIALMN MUIIM. OWH U3 0CHOBHBIX CTUMYJ/IOB B
Pa3BUTUM TEOPeTUUeCKUX TIpPoO/seM TIMTaHMS 3aK/IHuaeTCsl B MPAKTAUECKUX TMOTPeOHOCTSX
TIePBOCTEIIeHHOW Ba)KHOCTH. B HacTosliliee BpeMsi CTaHOBUTCS SICHO, UTO pellieHre Tpob/ieMbl UL U
MMTaHUs TpeOyeT HeTPaAMI[MOHHBIX TTOX0/I0B. Y>Ke celuac pacCMOTpPeHHe Wjled CO3JaHus uzeanbHOU
MWLM Y UZiea7lbHOTO MUTAHUSI B paMKaX TaKUX MOJXO0B IMO3BOJISIET TO/arartb, UTO OHa OTHOCUTCS K
06/1acTH TIpeKpacHbIX YTOITHIA.



5.5. 3aK/TII0OUNTe/ILHbIEe 3aMeuaHusd

OcHoBHas u/jies, KacCarolasics H/eaJbHOM MUIIM U WAeabHOr0 MUTAaHUS, 3aK/IFOUAeTCs B TOM,
yToOBbI 00eCIieurTh Haulyulllee TIPOSIBIEeHHEe BCeX BO3MOKHOCTEM OpraHu3Ma W ero OITHMasbHOe
dbyHkIMoHMpoBaHue. OfHaKO, TMO-BUAUMOMY, AOCTH)KeHHe 3TOW LielM HepeaabHO. B camom pene,
HEKOTOpbIe THUITBI MTUIIM 0J/IaroNpUsTHBI TIPH 0OJIBIIMX (PU3HUe CKUX Harpy3Kax; B TeX )Ke C/lydasix, Korja
MMEIOT MeCTO 3HauuTe/IbHble TCUXOJ0rMuecKre Harpy3Ku, HeoOXoluM Jpyroi paiuoH. bomee Toro,
W3MEeHeHUs] SMOLMOHA/NILHOTO (hOHa Takke TpeOyloT COOTBETCTBYIOIMX HW3MEHEeHWM paljhoHa.
Cy1ieCTBeHHO Pa3/IMyarOTCs U TUIIbI [TUTAHUSA B YCJIOBUSIX JKAPKOTO M XOJIOAHOTO KJ/IMMAaroB, IPUYeM
pa3IMuMs B MUTAaHUU CEBEPHBIX U FOXKHBIX HAPOZJOB He MOTYT ObITh CBeJIeHBI JUIIh K YKOHOMHUE CKUM
dakTopam. HakoHel], A1 yBeJMUeHUs TIPOJO/DKUTETBHOCTU JKU3HU CJe/lyeT  yIOTPeO/sATh
HU3KOKa/IOpHUHbIE pPAllMOHBL. B TO ke BpeMs IpyM WHTEHCHUBHON paboTe TpebyeTcss [10CTAaTOYHO
BLICOKMII ypOBeHb MHUTaHUs. TakuM 00pa3oM, CYILIECTBYET Psifi «IaTTEPHOB» aZleKBaTHOM TIWIIM U
MUTaHUS J/1s1 Pa3HbIX YCI0BUU. HO HU O[TMH M3 HUX He HjleasieH.

CBepx 3TOro B HacTosillee BpeMsi MUTaHWe He MOXXET ObITh WHTEpIIPeTHPOBAHO KaK ITPOCTOe
cHab)KeHHe opraHu3Ma HEeKOTOPbIM HabOpOM XWMHUeCKHUX 3/IEMEHTOB. JTO — CJIOXKHBIA MpOLiecC, B
KOTOPOM J>Key[IOUHO-KHUIIIEYHbIM TPAKT OCYILECTB/sIeT B3aUMO/€UCTBUSI C OCTA/JIbHBIMA OpraHaMu U
CUCTEeMaMHU OpraHuv3Ma U CIYKUT UCTOYHUKOM OrPOMHOIO KOJIMYeCTBAa HEPBHBIX U TOPMOHA/IbHBIX
curHanoB. Heo6xXoquMo Tak>ke YUMTBIBaTh SH03K0/I0THI0. C 3THUX MO3UI[AN 0 CeACTBUS TIPUMEHEeHUSs
aHTUOMOTUKOB W CaMoOJieUeHHsI TparuMuHbl, TaK KaK B 3TUX C/ydassX MPOUCXOAUT TI0JaBlIeHHe
bakTepranmbHOU (hIOPBI >KeMyIOUYHO-KUIIIEYHOTO TPaKTa, KOTOpas BO3HUKaeT rocie poxzaeHus. Cam
TIpoliecC nepepabOTKY MUIIM TaKyKe Upe3BbluaiiHO Ba)KeH W UMeeT 00JIbIioe 3HaueHue /Ijisi OpraHu3Ma.
Takum obpa3oM, COBpeMeHHbIe MPe/[CTaB/IeHHs O TIHI[eBApEHUU Y TTUTAHUM CYITe CTBEHHO OT/IMUYAIOTCS
OT TOW CpPaBHUTEJILHO MPOCTOM CXeMbl, KOTopasi Obl/la TIPHHSATA paHee. B cBeTe HOBBLIX Tpe/iCTaBIeHUH
cieflyeT CKa3aTb HeCKOJIBKO CJIOB O UejioBeKe OyayIiero.

BrickasaHHble uJeu OCHOBaHbl Ha aHaau3e, MPOBeJeHHOM MHOTUMH UCC/IeJoBare/issMu U
KacCaroleMCsi OCHOBHBIX TE€H/IEHI[UM pa3BUTHS MO3BOHOYHBIX U TeX U3MEHEHUH, KOTOPbIE XapaKTepPHbI
J/Is1 yerioBeKa B xofe (opMupoBaHus BuJa. OJHAaKO Heb3sl WCK/IOUMTH, UTO B TeueHWe BeCbMa
JUTUTEeIbHOTO BpeMeHHM OyJieT AeMCTBOBAaTh CTaOMIM3UPYIOIMI 0TOOp U 00/IMK COBPEMEHHOTO Ue/ioBeKa
B OCHOBHBIX UepTax COXPaHUTCS, HMMesl TeHJEeHL[UI0 K rapmoHu3auuu. COXpaHATCA TakXkKe ero
BHYTDeHHee CTpOeHUe W apXWUTeKTypa OCHOBHbIX ()YHKIMM, B TOM uucC/ie (PYHKIUAS aCCUMUJISLAU
MUIM. ITO CBSI3aHO, B YaCTHOCTH, C TEM, UTO, KAK MbI TOJIbKO UTO YITOMUHAJIU, XKeTyT0YHO-KUIIeUHbINA
TPakKT SIB/SeTCS MOJU(PYHKIMOHATBbHOM CUCTEMOMW, BBIMOJHSIONEH TOPMOHA/IIbHYIO Perysiiuto,
nojiiep>KaHre 3HA03K0/I0TUU OTIpe/ie/IeHHOTO TUTla U MHOTUe pyrue (PyHKIWU.

Yske ceituac MOXKHO Oojiee 060CHOBAaHHO, UeM PaHbIlle, OTBETUThL Ha BOIPOC, KAKOH [J0/KHA OBITH
Myilla C y4eToM TpoHUueCKUX TMPOLIeCCOB B OpraHW3Me uesoBeKa, C(OPMMUPOBABIIMXCS B XOfie
spomonuu. Ecimu B koHile XIX B. M gake B 50-X rogax Halllero CTOJIETHSI 3/IeMEHTHble U 0e3
GasiacTHBIE [UeThI paCCMaTPHBA/IM B KaueCTBe HiealbHbIX ¥ TOBOPU/IM O MeTabomue ckoM KoMdopTe,
TO ceiliyac Bce Oosiee TIPeANIOUTUTE/NbHBIM CTAHOBUTCS JPYroM MyTh — pa3paboTka ajeKBaTHOMU
TOJIMMEPHOU MUIIM, COfleprKallleld BOJIOKHUCTbIE CTPYKTYPHBI C pa3/IMUYHbIMU CBOWCTBAMU U T. 1. IHbIMU
C/I0BaMM, TIMII[A M THWTaHWEe J[O0/DKHBI OBbITb aZieKBaTHBI JBOJIIOIMOHHO BO3HUKIIMM CTPYKTYPHO-
(GYHKI[MOHATBHBIM XapaKTepHCTUKaM OpraHu3Ma U HX ocobeHHOCTSM. [loHSTHe a/leKBaTHOCTH
MO03BOJIIeT OINTHMMU3UPOBATh IMUTaHWE B COOTBETCTBUU C BO3PacTOM YejiOBeKa, XapakTepoM ero
JlesITeJIbHOCTU, KJTMMaTuue CKUMH YC/IOBUSMU U T. .

Kakiast a11oxXa CTaBUT BeUHbBIM BOIMIPOC O CIIOCo0ax y/IOBIETBOPEHUS OJHOM M3 CaMbIX HACYIHbBIX



notpebHOCTeN uesioBeKa — MOTpeOHOCTH B Tuille. Ho OTBeT Ha 3TOT BOMPOC pa3/idueH U 3aBUCUT OT
YPOBHSI HalMX 3HaHWUW. HoBasi 3BOMOLIMOHHO 000CHOBaHHasi TeOpUsl a/IeKBaTHOTO TTUTaHUS,
chopMynpoBaHHasi Ha OCHOBe HAy4HOTO TIporpecca W pa3BUTHSI COBPEMEHHOTO eCTeCTBO3HaHUS,
OTKDbIBaeT IIMPOKHEe BO3MOXXHOCTHU /Il ONTUMHU3ALMKU TUTaHUS U B TO >Ke BpeMs JIMIAeT psija
WJITI03UH, K KOTOPBIM OTHOCSTCS TIpe/iCTaB/eHust 00 u/ieasbHOM TUIIE U U/leaTbHOM MMUTAHUM.



I'maBa 6. KuieuHasi ropMoHa/ibHasi CUCTeMa U TPo(puKa
opraHu3mMa




\6.1. BBojHbIe 3aMeuaHus

OpHo W3 Haubosee CYIIECTBEHHBIX pa3/Wuuii Teopud cOasaHCUPOBAHHOTO U aZleKBaTHOTO
MATAHUSI 3aK/IFOUAaeTCsl B TOM, UTO B COOTBETCTBHUHU C TIOC/Ie[HEN aCCUMUJISLUSA OIpeesisieTCsa He
TOJILKO TIOCTYTIJIEHEM HYTPHEHTOB BO BHYTPEHHIOIO cpefly opraHu3Ma. CorsiacHO TeOprHU a/IeKBaTHOTO
MATaHUS,, He MeHee Ba)KHBIM SIBJISIETCS OJHOBPEMEHHOEe BK/IFOUEeHMe CIelMaJbHOM CHUCTeMbl HePBHBIX
CUTHA/IOB U XWMHWYeCKHUX MeCCeH/PKEPOB, IPOAYLIMPYEMbBIX SHIOKPHHHBIMU KJETKAaMH >KeTy[IouHO-
KMIIIEYHOTO TpakKTa W ero OakrepuayibHON (yiopoii. VIHBIMM C/l0BaMM, MHUTaHWe BK/IOUYaeT B Cebs
JKU3HEHHO Ba)KHBIN TMOTOK PETyISITOPHBLIX BEIeCTB (WM PeryasTOPHBbIM TIOTOK), HallpaB/JIeHHbBIA BO
BHYTPEHHIOIO Cpe/ly OpraHu3ma.

Cetiuac 0011IeM3BECTHO, UTO >Ke/TyAOUHO-KUIIIEUHbIN TPaKT SIBJSIETCS He TOJIbKO CUCTEMOM, TJe
OCYITIeCTB/ISIFOTCSI  OCHOBHBIE TIPOLIECCHI  aCCUMMJISILIMK MM (TTOJIOCTHOE U MeMOpaHHOe
MyllleBapeHyde, a TaK)Ke BcachlBaHWe), HO W OpraHOM BHyTpeHHelW cekpeiy. Cpeay KJIETOK,
peanM3yoIMX TepeBapyuBaHe YW BCacCblBaHHWE IIHIIMA, pacCesHbl K/IeTKH, KOTOpble CHUHTE3UPYIOT U
BBIJIE/IIFOT TOPMOHBL. Kak MbI y)Ke yIOMUHA/IMA, TTPUMEPHBIA TIO/CUeT 3TUX KJIeTOK IOoKasasl, uTo IO
CBOEM Macce OHU He YCTYMaroT 00IIei Macce BCeX OCTalbHBIX IHI0KPHUHHBIX )Kejie3 opraHu3mMa. Kpome
TOT0, €C/IM yUeCThb, UTO Ceruac B >KeyZOUHO-KHUIIIEYHOM TpaKTe uaeHTHdUIMpoBaHo 6osee 10 THIIOB
Pa3MUHBIX YHJOKPUHHBIX KJIETOK, KaXK/jasi U3 KOTOPBIX TIPOAYLIMPYET OAWH WK OoJjiee orpe/eneHHbIX
TOPMOHOB, TO TOpPMOHAa/IbHasl CHCTe€Ma TIUIIEBapUTEILHOrO arapara SBASETCS TakXke CcaMou
MY/IBTU(YHKLIMOHA/IBHOM.

K HacrosiieMy BpeMeHH OOHapykeHO 40 30 TOPMOHOB U TOPMOHOIOJOOHBIX BeEIIECTB,
CEeKpeTUPyeMbIX SHAOKPUHHBLIMM K/IETKAaMH TTHII[eBapUTE/LHOTO arrapara, KOTOpble KOHTPOJIUPYIOT
pa3nuuHble GYHKI[AU KeTYJ0UHO-KHIIIEYHOT0 TpaKTa U APYrHUX CUCTeM opraHu3Ma (Tabs. 6.1). (Turmsl
HIOKPUHHBIX K/IETOK >Ke/TylIOUYHO-KUILIEUYHOTO TPakKTa, UX MOpP(O/orus ¥ MpoAyLMpyeMble TOPMOHBI
ocBellieHbl B HeJlaBHUX 0030pax: Cooke, 1987; Solcia et al., 1987.) HemocTaTok wivd W30BITOK 3THX
TOPMOHOB ¥ TOPMOHOITOIOOHBIX BEIECTB CAY)KaT MPUUYMHOM psifia Cepbe3HbIX 3abosieBaHMM. MHOrHe
TOPMOHBI >Ke/TyOUHO-KHIIIEYHOT'O0 TPAKTa CHHTE3WPOBAHBbI M YCTAaHOBIEHO COOTBETCTBHE MEXAY HX
CTPYKTypor U ¢QyHKIuMel. Cpegu HUX OKa3alWCh TOPMOHBI, XapaKTepHble i THUIIOTalaMyca,
runodu3sa, MMTOBUAHON >Kesie3bl, KOPbl HAAIIOUeUHUKOB U T. A. OOIMpHasi IUuTeparypa, Kacaromascs
3TOM 1po0sieMbl, TipeficTaB/ieHa B psifie pyHAaMeHTabHbBIX 0030poB (Grossman, 1950; Endocrinology. ..,
1974; Yrones, 1978, 1985, 1987a; The endorphins, 1978; Scientific basis..., 1979; Gastrointestinal
hormones, 1980; Baticdensa, Kaccunb, 1981; Gut hormones, 1981; XKenygouHo-KUllleUHble TOPMOHBHI. . .,
1981; AumapuH, 1982; Brain neurotransmitters..., 1982; Cmaruu u ap., 1983; Konsnues, 1985; Nicholl
et al., 1985; Knumos, 1986; Holst, 1986; Cooke, 1987; Gut regulatory peptides..., 1987; Solcia et al.,
1987; Walsh, 1987; Yamada, 1987; T'ennep, 1988, u ap.). OTKpbiTHe W pe3ylbTaThl KCC/el0BaHUM
KMUIIIEYHOM TOPMOHA/bHOM CHUCTEMbl HECOMHEHHO OfIHO U3 SPKUX [JOCTW)KEHUH COBpeMEHHBIX
racTPO3HTEPOJIOTUU U IH/IOKPHUHOJIOTHH.

Tab/mna 6.1. Tunbl HAOKPHMHHBIX KJ/IETOK, HX pachnpeje/ieHHe B TOHKOW KHINKE H
npogyiupyeMbie ropmoHbl (mo: Cooke, 1987)

Tun o
T'opmoH OTtpes TOHKOU KUILLKU
KJIeTKU
S CekpeTuH [ BeHa[aTUIIepCTHasA U TOLIAs KUILKA
I X01eCTOKUHUH To xe

G ["acTpuH [BeHaAIIaTUTIepCTHAS KUIIKA



K ['NI1 [BeHaaTuriepcTHas ¥ ToLas KUILKa

Mo MoTtunuHe To xe
BeHa/LlaTurepCcTHas, Tolas U moAB3401Has
['mroKaroH/nLeHTUH A & P » TOTHa AB3A
KUIIKa
D ComarocratuH To xe
N HelipoTeH3uH [TogB3moiHas KUIKa
BeHa/LlaTurepCcTHas, Tolas U moAB3401Has
EC CepoTOHUH A & P » TOIR AB3A
KUIIKa
EC, Cy6cTaniuys P [ToaB3go1Has KUILIKa
- OHKedanuH-B-1UnoTpONuH [BeHaaTuriepCcTHas ¥ ToLas KUILKa

[Ipo-y-MeaHOLUTCTUM Y/TU P YOI
TOPMOH
? [Tentup JJ To xe

OTKpbITHE AyO[eHa/bHO-TIAHKPeaTUueCKOM peakliuM Ha KUC/IOTY B TOM BH/Jle, B KaKOM OHO
capenano W. I1. IMaBnoBeiM coBmectHO ¢ W. JI. HdomuHckum (1894), JI. b. Tlonensckum (1896) u
IPYTUMU €ro COTPYAHMKaMu B caMoM KoHlle XIX B., crioco6CTBOBasio pa3BUTUIO TIPe/ICTaBIEHUM O
xuMUueckux peduiekcax. O6HapykeHue B Hauase XX B. «Oe3HepBHOTO» MeXaHW3Ma pery/siuu
JesiTeNTbHOCTH TIOIKeTyIOUHOM >Kesle3bl MPUBEJO K OTKPBITUIO HOBOTO Kjacca (pU3M0J0rhueCKd
aKTUBHBIX coeliHeHU — ropMoHOB (Bayliss, Starling, 1902). Eme B 1960 r. rOpMOHBI >KeTy0uHO-
KUILIEYHOTO0 TpaKTa pacCMaTpUBalvCh, CKOpee, Kak TOPMOHOIMOA0OHbIE COelMHEHUS] C MeCTHOMN
perynsitopHou dyHKuMen (Yrones, 1960a). Uncsio n3BeCTHBIX TOPMOHOB OBbLIO B TO BpeMsi HEeBe/HKO.
OTO, B YaCTHOCTHU, ObUIM CEKpPeTWH, TaCTPUH, XOJIEI[MCTOKWHUH, YHTEPOKUHUH, cyOcTaHiusi P u
HeCKOJIbKO Apyrux. OfHako B TOM ke roay Hamu (Yrones, 1960a, 196006) 6butH omyG/IMKOBaHbI TTepBbIe
COOOII[eHHsT 0 TOM, YTO TOPMOHBI MUIIIEBAPUTETHHOIO TPaKTa KOHTPOJUPYIOT He TOMbKO (DYHKLIMU
MULLIEBADUTE/IbHOM CUCTeMbl, HO M [PYIUX >KU3HEHHO Ba)KHbIX CHUCTEM OpraHu3Ma, BKJ/IOYast
TUMN0TalaMyC, KOTOPbIM TMPUHATO pacCMaTpUBaTh KakK HEWPOSHAOKPUHHbBIA DEeryasiTop BereTaTUBHBIX
byHKIHi 1 MeTabom3Ma (0630pel: Yrones, 1978, 1985).

B TeueHue mocC/ieJHUX [1eCATUIETUN TPeJCTaB/Ie€HUs] O TOPMOHA/IbHBIX (PYHKLUSIX >KelyIouyHO-
KUILIEYHOTO TPaKTa U WX POJIM MpeTeprie/id 3HauuTebHble u3MeHeHus1. [Ipexxae Bcero 6bu1 0OHapyKeH
psii paKTOB, KOTOPbIe MO3BOJIU/IA CUATATh, UYTO PeryasiTOpHble 3(h(PeKThl KUILIEUHbIX TOPMOHOB BBIXOAST
Jla7leko 3a TipeJjenbl MUIeBapUTeNbHOU cuUcTeMbl. CBefleHUsl, UTO [IBeHaJLlaTUINepCTHAas KHIIKa
TIPOAYLMPYeT TOPMOHA/JIbHO AaKTWBHBIE BeIleCTBa, KOTOpble [JEeUCTBYIOT He TONMbKO B 00/1aCTH
MUIEeBAPUTE/IbHOM CUCTEeMbl, HO W Y4YaCTBYKOT B peryisiiuU pa3/MuHbIX HeNulleBapUTeIbHBIX
(GbyHKLIMH, TIpHBe/IeHbl HUXe.

[ToaB3oIHAsT KUIIKA



6.2. HemuieBapurenbHbIe 3 ()eKThl KHILIEYHONU FOPMOHA/IBHOU
CUCTEeMBI

3/1eCh MbI JJOJDKHBI OTONUTH OT MPUHSTOrO0 HAMU CTUIS U YIJTyOUTBCS B METOUYe CKHe JIeTaju, TakK
KaK MMEHHO OHHU OMpeesuIvu Cepbe3Hble M3MEHEeHUs psifia BaKHBIX KOHLIEMLMK pPOIY KUIIEYHOU
TOPMOHABHOW CHCTEeMBI, a TO3/jHee TpHBe/Nd K HeoOXOJUMOCTH PeBH3MH KIacCHUeCKOW Teopuu
MMUTaHUS.

[lpy wu3yuyeHUM poauM W (YHKLUUM Ppa3/IUUHBbIX SHAOKPUHHBIX OpraHoOB HWCC/eAoBaTels MU
WCIIONb30BaH KOMIUIEKC TIpUeMOB. MexKay TeM, I10-BUJUMOMY, TOJILKO yaajieHhe KaKoro-janu6o
9HZIOKPUHHOT'O OpraHa /iaeT BO3MO>KHOCTb B 0oJiee TIO/THOM Mepe BbISIBUTH ero (hr3noaorude CKyro poJib
W orpe/ie/iuTh ero (PyHKI[MU, a TakK)Ke HWCTUHHbIE, a He (apmakosiornueckue 3¢gdekTol. [Io 3TOMY
TIOBOZlY, XapaKTepu3ysl 3HaueHWe TeXHWKU SKCTUPMALUU [Jisd TTOHUMaHHWsl (YHKIUH KaKHUX-TH00
OpraHoB, B TOM uMciie SHAOKpUHHBLIX, W. I1. [TaBnoe B 1893 r. mucan: «Uto6b! onpesie/iiTh GYHKI[HIO U
3HauyeHue i LeJIorT0 OpraHu3Ma TOW WJ/IW [IPYrOM ero 4acTH, 3Ty 4acTb YAa/stOT M3 XKUBOTHOTO U
Hab/MIo/Ial0T BCe Te OTK/JIOHEHMSI OT HOPMBbI, KOTOpble 0OHAPY)KUBAIOTCSI B ONTEPHPOBAHHOM >KUBOTHOM.
N3 3TUX OTK/JIOHEHWUM BBIBOJAT 3aK/IFOUEHHE O PO/ YU 3HAYeHWM SKCTHUPIMPOBAHHOrO opraHa...» (C.
10). CripaBeiyIuBOCTb MBIC/IEN, COMlepKAIIMXCSl B MpUBeJeHHOM BbiCKasbiBaHuu . TI. IlaBioBa, He
TpebyeT JoKa3arenbCTB. TakuMm o6pa3oM, Mbl BUAMM, UTO TIPM WCC/I€JOBAHWH POJIA KHUIIEUHBIX
TOPMOHOB OIYIIIeH TaKOW Ba)KHBIA M OOIMI MeToAuueCKU MOAXOA, Kak 3KCTUprauus. [lis 3Toro
Cyllle CTBOBa/IM Cepbe3HbIe TPYIHOCTH, KaK TEXHUYE CKUE, TaK U TeOpeTHuue CKue.

Yske B 1950 I. olMH 13 KPYITHEUIIIMX COBPEMEHHBIX FaCTPOIHTEPOJIOTOB M aBTOPUTETOB B 00/1aCTH
TOPMOHOB ’Ke/IyjOYHO-KHWIlleYUHoro Tpakta M. I'poccmaH mnofuepkuBaji, uTO HHGOPMaLUs O
rOPMOHA/IbHBIX (DYHKIMSX TOHKOW KHUIIKKM He OCHOBaHAa Ha MCIIO/b30BaHUM MeTOZla SKCTUPMALUM,
KOTOPbIN Ka)KeTCsl CTO/Ib Ba’KHbIM TIPU aHanu3e QyHKLMN APYyrux 3HAOKPUHHBIX opraHoB (Grossman,
1950). OH mnogaras, 4To [JYOAeHIKTOMMSI WM OOIIMpHasi pe3eKI[Us TOHKOW KHIIKU He Obuin
WCMO/b30BaHbl B CBSI3U C TE€M, UTO OJHOBPEMEHHO C BBIK/JHOYEHWEM SHAOKPDUHHOM CHUCTEMBbI
BBIK/TIOUAIOTCSl TIWILleBapuTe/bHasi M TPaHCHOpPTHas (YHKIMWA KHWILKWA, UTO 3aTpyAHsSeT TPaKTOBKY
TMOJTy4YeHHBIX Pe3y/IbTaToB.

['oBOpsI 0 HeMUIIEBaPUTEIbHBIX, 00IMX (UM CUCTEMHBIX), (GYHKIUAX KUIIEUYHON TOPMOHATBHOM
CHUCTeMBbI, C/ieflyeT 3aMeTUTh, UTO OHM ObIIM OOHApy)kKeHbl BO BTOPOW IOJIOBMHE HAIller0 CTOJIETHS.
OpHako BriepBble MbICIL 00 00HMX 3¢dekTax KHUIEUHBIX TOPMOHOB ObUla BbICKa3aHa ellje B
naboparopuu U. I1. TlaBnoBa, rje ObUIO TTPOAEMOHCTPUPOBAHO Ta/leHHe KPOBSIHOTO JaBeHusT y cobak
1oc/e BBeJeHUSI B KPOBb 5KCTPAKTOB JBEHAALaTUIIEPCTHOW KUIIKW. HO 3areM 3TOT CcOCyauCThIM
3¢ deKT ObIT UHTEPIPETUPOBAH KaK pe3y/bTar JeldCTBUS THCTaMHHa.

Kak W3BeCTHO, TOMNBITKK YJaJUTh [JABEHA/LIaTUIIEPCTHYI0 KUIIKYy TpeJNpUHHUMA/IUCh
HeoqHOKpaTHO. Oco0eHHO M3BeCTHbI MHOTOUMC/IEHHBbIe Oe3yCrielliHble TIOTILITKA — BbIJAOIIEroCsI
pycckoro ¢usuosora u ouoxumuka E. C. JIoH/0Ha, aBTOpa MOJU(PUCTYILHON TEeXHUKU KeTyJ0UHO-
KUILIEUHOT0 TPAKTa U TeXHUKU aHTMOCTOMUU. B 1916 . moc/ie TakKMX HeyJladHbIX MOMbITOK MOJIHOCThIO
yAQIUTh JBeHajlarunepcTHyro Kuiky E. C. JIOHZOH TIpearnoJioXKua, 4YTO OAHOM K3 BO3MOXKHBIX
TIPUUMH TMOe/N )KUBOTHBIX ObUTM He TOJILKO XUpypruueckue faedeKThl U Jpyrye 0C/I0XKHEHHUs], HO U TO,
YTO [BeHA/I[aTUMEPCTHasl KHUIIKA CJIY)KUT MCTOUHUKOM >KHM3HEHHO BaKHbIX BellecTB. OpHako
NyofieHOKTOMUsSI Obla B OOMBIIMHCTBE C/ydaeB yCIlelllHA B TOM Cjydae, €C/IM OCTaBajCs XOTS Obl
HeOOJIBITION KyCOUeK CAM3UCTOM OO0OJIOUKM S5TOr0 OpraHa, HO Heu30eXXHO KOoHuanach Tubesibio
JKUBOTHBIX, €C/IM OCYIIeCTB/ISUIOCh TIO/THOE Y/a/ieHue [ABEeHAALaTUIIePCTHOW KHUILIKW C TiepeCa/ikou
TaHKpeaThue CKOro U 00IIero »KeJT4HOTO MPOTOKOB B TOIIYIO KUIIKY.



B 1949-1960 rr. HaMm y#aj0Ch pelmTh XUPYPrAUYeCKyl0 U 3KCIIePUMEHTA/IbHYI0 CTOPOHY
NyOZleH’KTOMUM U TIOKa3aTh cjeAyiolee: 1) ABeHa/llaTUIIePCTHasi KUIIKA SIBJSieTCS] CBOeoOpa3HbIM
runodu3om OpIOIHON TOMOCTH; 2) KHUIlleYHasi TOPMOHa/bHAsi CUCTeMa XapaKTepu3yeTcsi He TOJbKO
MeCTHBIMU (/IOKa/JbHBIMH), HO U OOIMMU DeryasTopHbIMU 3(dekTamu; 3) TOPMOHBI >Key04HO-
KMIIEYHOT'O TPAKTa KOOPAWHUPYIOT KakK IMUILLEBapUTe/IbHbIE MPOLIeCChl, TAK M MPOLIe CCbl aCCUMUIISILIAN
MUIM B OpraHu3Me B IefioM. (OTu paboTbl CyMMUPOBAaHbI U TIOAPOOHO OCBellleHbl B Hallei
MoHorpaduu: Yroses, 1978.) B manbHeiiiiem ObLTO MOKa3aHO, YTO He TOJBKO JIBeHA[IlaTUIepCTHas
KMIIKAa, HO U pyrye OTZeJbl ’KeJyJOYHO-KHIIEYHOr0 TPaKTa MrPAarT BaKHYKO POJIb B SHJOKPUHHOU
peryisiiuu GyHKIMKA OpraHru3Ma.

PaccmoTtpuM 6Gosiee 1o[poOHO OCHOBHBIE /laHHBIe, TO3BOJIUBILME C/le/aTh /Jaeko UYIe BbIBOZbI
O Cyllle CTBOBaHWUU HeTHUIEBapUTE/IbHBIX PEryIsiTOPHbIX 3()(PEKTOB KUIIEYHOW TOPMOHA/IBHON CUCTEMBI,
a To3JjHee pacCMOTPeTb MUTaHMEe KaK B3aUMOJEWCTBUE [ByX BUTA/IbHBIX MOTOKOB BO BHYTPEHHIOIO
cpely OpraHu3Ma: MOTOKAa HYTPUEHTOB W PperylisTOpHOro mnoToka. IlocnegHuii 10 3HaueHUIO U
pa3Hoobpa3uio 3¢ (eKToB sBAsIeTCSI 0COOEHHO MOIIHBIM.



‘6.3. OHJ0KPUHHAA QyHKIUA ABeHa I[aTUIepPCTHON KMIIIKH

Kak oTMeueHO BbIllle, K Hauany 50-X TofoB HaMU ObIIM Mpeojo/ieHbl TeXHUUEeCKHe TPYIHOCTH,
CBsI3aHHbIE C TOJHbIM M aTpaBMaTUUHbIM y[a/€eHUEM [IBEHA/ILlaTUIIePCTHOM KUIIKU W C MepecajKou
TIaHKpeaThue CKoro U 00ILero »KeJyHoro MpoOTOKOB B TOIIyI0 KUIIKY (puc. 6.1). Takas onepanusi 6buia
TIpoBe/leHa HaMM KakK Ha KOIKaX, TaK M Ha cobakax. HekoTopble KOIIKM >XUIU A0 4-5 JieT rociie
orepaiiyiu, cobaku — 6osee 10 sieT. MbI He OyzieM KacaTbCsl TeXHUUE CKUX aClleKTOB, OHU U3/I0’KeHBI B
psifie crierfuaabHBIX pabor u B 0630pax (Yrones, 1978, 1985). Takum o0pa3om, Mocje yCTpaHEHHs
TeXHUYe CKUX TPYIHOCTel Oblia pellieHa ripobiemMa, crosiBiuas riepef E. C. JIoHj0HOM.

OpHako He MeHee BaKHBIM SIB/ISZIOCH TIPEOfIOJIeHWE TeX C0XKHOCTed, Ha KOTopble o0parui
BHuMaHue M. I'poccman B 1950 r. (Grossman, 1950) v KOTOpble 3aBHCE/M OT HeOOXOAMMOCTHU
mddepeHIIMPOBaTh TMUIEBaPUTE/TILHO-TPAHCITIOPTHBIE u SH/IOKPUHHbIE nedeKThbl y
NyoZleH9KTOMUPOBaHHBIX JKUBOTHBIX. CrieflyeT HarloMHUTh, uto U. I1. T1aBnoB pa3paboTan ¥ HIMPOKO
WCIOb30Ba/l CoYeTaHWe oOrepalyid pa3HOro TuMa [/as aHaau3a (U3U0JIOTMUeCcKUX MeXaHU3MOB.
KnaccuueckuM mpuMepoM TaKOro aHaau3a siBWach Au@depeHialiusi HEPBHOIO U T'yMOPAJbHOIO
MeXaHM3MOB >Ke/IyIOUHON CeKpeIjuyd MyTeM CpaBHeHHsI pabOThI IaB/IOBCKOTO W T'ei/IeHTallHOBCKOTO
)KeJTylouKOB. MbI TIPpUMEHU/IA TOT NMPUHIUM A1 AuddepeHLMal[ii SHA0KPUHHBIX U He3HOKPUHHbIX
GyHKI[MA /IBeHa/LIAaTUIIEPCTHONM KHUIIKW. [1yoZileH9KTOMHMPOBaHHbIE >KUBOTHBIE, Yy KOTOPBIX OBLTH
BBIK/TFOUEHBI KaK MUIl[eBapUTeIbHO-BCaChiBaTe/lbHasl, TaK U SHAOKPUHHAs (DYHKIIUM, CPAaBHUBA/IUCH C
HOpPMaJ/IbHBIMU HEOIepUPOBAaHHBIMU JKUBOTHBIMU M C JKUBOTHBIMU, Y KOTOPBIX [IBeHa/llaTUIepCTHas
KMIIKa Obl/la M30/IMPOBaHa, T. €. Obla BBIK/IIOUEHA ITHIIeBapUTE/IbHO-BCaChIBaTeIbHasA QYHKLUS MpU
COXpaHEeHWW TOPMOHA/IbHOM. B pe3ynbrare COMOCTaBAEHUS 3[0POBbIX >XMBOTHBIX, YKUBOTHBIX MOCJIE
W30JISI[AU [IBeHA/II[aTUTIePCTHON KUIIKY U ee yiaieHuss HaMu Oblii 0O0Hapy)KeHbl HEKOTOPbIe BaXKHbIE U
B 3HAUMTE/IbHOW Mepe HeOo)KH/laHHbIe (peHOMEHBI.
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Puc. 6.1. Cxema HayanbHOrO (A) 1 kKoHeuHOro (b) 3TanoB yganeHust ABeHaILIaTUTIEPCTHOM KUIIKU
(mo: Yrones, 1978).
Ynansembli OTpe30K TOHKOM KMIIKW 3alllTPUXOBaH. 1 — [BeHa/llaTUIepCTHas KUIlKa; 2 —

XKenynokK; 3 — TopKeTyi0uHasi kesne3a; 4 — Tollasi KUIIKa.

6.3.1. /lyodeHanbHass He0OCMAamMo4HOCMb

[Tocne ymaneHus (HO He TIOC/Ie U3O/SIIMHN) IBeHA/ILIaTUTIEPCTHON KUILKW Pa3BHUBAeTCs CJIOJKHOE U
crerju¢uueckoe 3abosieBaHMe, KOTOpoe ObUIO Ha3BaHO HAaMHM  «CHUHJDPOM  JIyo/leHa/IbHOMN
HeJJOCTaTOYHOCTH». Pelmaronyii aprymMeHT B TI0/Ib3y TOPMOHA/IBbHOW TPUPOABI 3TOT0 CHHApPOMA



3aKJ/TFOUaJICS B OTCYTCTBHMU OCHOBHBIX MIPU3HAKOB 3TOr0 3a00/ieBaHUS Y )KUBOTHBIX C M30/TMPOBAaHHOM
[IBEHA/II[aTUIEPCTHOU KHWIIKOM, T. €. C BBbIK/IFOUEHHBIMU T[HUIEBAPUTE/bHBIMU M TPaHCHOPTHBIMU
GYHKI[MSIMHM, HO OCTaBIIMMMCS SHJJOKPUHHBIMU. Ba)kHO, UTO B 3TOM CHHJpOMe TipeoO/ajanu
TIPU3HAKU OOIMX HapyieHUH (yHKI[UA OpraHu3Ma, a He MeCTHBIX (ITUIIeBapUTEebHO-TPaHCITIOPTHBIX)
(0o630pel: Yrones, 1978, 1985).

IyoneHanbHasi He/IOCTaTOUHOCTb 0COOEHHO TsDKeso MPOoTeKaeT Yy KOIlleK, YaCTO CO CMepTeTbHbIM
HCXOZIOM, 1 3HAUMTeJIbHO jlerye y cobak. Pa3muus 3¢ heKToB 1yojeHIKTOMHUH Y KOIlleK ¥ cobak 0 CHX
MOp HesICHbL. MBI [IOMYCTWIM, YTO MHOTHE SHJ/IOKPUHHbBIE 3/1EMEHThI y KOILIEeK JIOKa/JW30BaHbl B
OCHOBHOM B /IBeHa/ILIaTUTIEPCTHON KWIIKe, TOTAAa KakK y cobak Gosiee paBHOMEpDHO pacripefiesieHbl B
pasHbIX OT/e/laX TOHKOW KMIIKM. JTa TUMOTe3a Halllla TOATBep)KAeHue B psjie MopdosioruyeCKUx
pabot, B Tom uncie 3. Comuna c coaBropamu (0630psl: Solcia et al., 1975, 1987). Huke npe/icTaBieHa
TUMWYHAs KapTHUHAa Ayo/leHa/lbHOM TOPMOHA/IbHOM HEeI0 CTaTOUHOCTH Y KOIIIEK.

IyoneHanbHasi HeJOCTaTOUHOCThL pa3BuBaeTcs B JBe a3bl. IlepBas (asa xapakTepusyeTcs
TPOrpe CCUPYIOIIMM UCTOLIEHUEM, UM KaxeKCHheM, KOTopasi JOCTUraeT MakCUMyMma TMPHUMEPHO 4Yepe3
1.5 mec. (puc. 6.2). K 5TOMy BpeMeHU 3HauuTe/bHasi 4acTb KUBOTHBIX TepseT A0 30-50 % ucxomHou
Maccel Tena. TeMmmeparypa Tejla OCTaeTCsi HOPMa/IbHOW WJ/IM Jlake CHUDKaeTCs. Pe3Ko yrHeraertcs
arnretut. Kpome Toro, oOHapy)KWBAIOTCSI HapYILIeHUs] KOOP/IMHALIMM [IBU)K€HUM, MbIIlleuHasi aTpodus,
TIOJIePrMBaHUs U CYZIOPOTU. B 3TOT mepuof A0 MOJIOBUHBI )KMBOTHBIX MOTH0aeT, HO TPU BCKPBLITUM B
OOJIBLIIIMHCTBE C/TyyaeB He yAaeTcss 00HapYKUTh KaKUX-/TM00 Zie)eKTOB orepariuu.
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Puc. 6.2. Macca Tena y KOIleK rmocJjie nyofeH5KkToMuu (1), u30/suu ABeHaALaTUIIePCTHOW KUIIKU
(2) ¥ y KOHTPOJIbHBI )KUBOTHBIX (3) (110: Yroses, 1978).
[To ocu abcrycc — Bpemsi ocyie ornepanuu (CyT); M0 0CU OPAWHAT — Macca TeJla XKUBOTHBIX (KT).

Bropasi ¢a3a pa3BUBaeTCs y TeX >KUBOTHBIX, Y KOTOPbIX KaxeKCM4eCKUN CUHAPOM BbIDa)KeH
cnabee, 1 OHU BbDKUBAKOT. CrycTsi 2—-3 MecC. TIOC/e Omnepalvy Y TaKUuX >KUBOTHBIX TlepPBOHAuaabHast
Macca Teja BOCCTAHAB/IMBAeTCs, a 3areM pa3BUBaeTCs OXupeHwe. B oTiuume  oT
NyOZleH3KTOMUPOBAHHBIX KOIIIEK y >KUBOTHBIX C U30/IMPOBAHHOM IBEHA/II[aTUTIEPCTHOM KHUIIKOU 0Oiijee
COCTOSIHWE M WCXOfiHasi Macca Teja ObICTPO HOPMa/IM3YIOTCS U B Ja/ibHelllleM He OT/IMYaroTCs OT
KOHTPOJ/IbHBIX )KUBOTHBIX.

Ecmu KaxeKCUUeCKUMl CUHADPOM C TPYIOM MOXKHO OOBSICHUTH HApYIleHUSIMU TUII[eBapeHUst U
BCaCbIBaHUs, TO MOC/eAyIOlllee OXXUpeHWe Ha ()OHe BOCCTAHOBUBLIETOCS arfeTuTa U OTCYTCTBHUS
ovaped Cjie[lyeT TpaKTOBaTb Kak oOiee 3aboseBaHue, BO3HUKIIIEe BC/IeJCTBUE BBINA/[eHUS
ropMoHasbHBIX 3 (ekToB. [JelicTBUTeNBHO, AyoleHaTbHYI0 HeJJOCTaTOYHOCTh HEBO3MOXKHO OOBSICHUTh
BbI[la/IeHUEM MUIEeBapUTEbHO-TPAHCIOPTHBIX (DYHKLMM  [IBeHA/LIAaTUIIEPCTHONM KULLKW. [lpu
oOcne/joBaHUM  [IyOA€HIKTOMUDOBAaHHBIX  >XKMBOTHBIX U JKXMBOTHBIX C  H30JMPOBaHHOM
JBeHa/ILIaTUTIePCTHON KHUIIKOW 0OHapYy)XeHO, UTO JIUIIb y MePBbIX COXPaHSIOTCS Ha MPOTSHKEHUU BCETro
nepuozia HabJtofieHUsT CyllleCTBeHHbIe HapYyILleHUs] MHOTMX MOp(OJIOTHUeCKUX U OUOXUMUUeCKUX
XapaKTepUCTHK.

[IpuBesieM Ul HEKOTOPbIE MPUMEDBI, XapaKTepHbIE [I7Is1 )KUBOTHBIX C 1yO[leHIKTOMUEN, HO He C



W30/IsILMeN /IBeHalaTUIepCTHOM KUIKU. Tak, TIpU [IyofieHa/IbHOM He/l0CTaTOuHOCTU HabmMHJatoTCs
TOBBIILIEHVE YPOBHSI XOJieCTepvHa B KDOBHW, IIOBBbILIEHME OCTAaTOYHOIO a30Ta B KPOBU KOLIEK WU
TIOHW)KeHWe B KpPOBM c00ak, CHI>KeHWe OenKoBOOOpa3oBaTe/NbHOM (YHKLUU TeueHU, HapylleHue
oOMeHa T/JIMKOTIDOTEMHOB U JIUMW/IOB, W3MEHeHHWe YPOBHS TI/JIFOKO3bI B KPOBU. AKTUBHOCTh
JlaKTaTJeru/poreHasbl, aab/o/asbl, acraprar- W aJaHWHAMUHOIENTHJa3, KUCIOW U 1Ie/I0YHON
docdara3, nunasbl U APYyrux (PepMeHTOB TaKKe TMpeTeprieBaeT CYIIeCTBEHHble UW3MeHEeHUsl.
HabntofjatoTcss HapyllleHUsi BOJHO-CO/IeBOro oOMeHa W MOTOPHO-3BAKyaTODHOW (DYHKI[UU >Kemyaka.
Ba)kHO OTMeTUThb, UTO OpPraHU3M TepsieT CIOCOOHOCTh OTBeUaThb HA TIPUEM TMUIIM pa3BUTUEM
JIeWKOLMTO3a (CM. Takxe I1. 7).

WTak, aHa/in3 MoJly4yeHHbIX JaHHBIX [T03BOJISIET 3aK/IFOUUTh, YTO HapyLIeHUs, BOSHUKAIOLLMe 10CIIe
ylaJleHUs1 [iBeHaJLaTUIepCTHOM KHIIKM, OMNpeesstOTCd BblaJieHueM SH/JOKPUHHBIX, a He
TMUIEeBapUTEbHO-TPAHCIIOPTHBIX (PYHKI[MK 3TOT0 OpraHa.

BripakeHHOe O)KMpeHHe MocJ/ie yaaneHus JBeHaALlaTUNIepCTHOM KUILKHA HalTOMHUHAeT TaKOBOe MpPU
HEKOTOPBIX MOpa)KeHUSIX ThroTasamyca. [IpsiMble uccaeoBaHUs TUIOTAIaMO-TUTIO(PHU3apPHON CUCTEMBI
MPOJIEMOHCTPUPOBA/IM  CYI[eCTBOBAaHWE CBSI3ed TOCAeJHEM C [JIBeHa/aTUMepPCTHOM KUIIKOU
(CkBopuoBa wu ap., 1973). B uacTHOCTHM, TOpa3uTe/bHa KapTMHA CYINpPaoNTUUeCKOrO0 U
MapaBeHTPUKY/ISIPHOTO $ilep TUMOTalaMO-TUnodur3apHOd HeWpOCEeKPEeTOPHOM CHUCTeMbI, KOTOpbIe
CPaBHUBAJIUCh y 3[0POBBIX JKUBOTHBIX, JKUBOTHBIX T[OC/Ae [JYOJEH3KTOMHUM U  H30JSLUU
JIBEHa/II[aTUNIEPCTHOM KUILKW 4Yepe3 pas/iiuHble CPOKMU Tocsie orepaiuu (OoT 2 Hen Ao 3 Jier).
Oka3anoch, YTO TIOC/Te [AyOoJeHIKTOMUU HaO/ofaeTCs HapyllleHHe HeKOTOPbIX CTPYKTYPHBIX
ToKasaresell HeMpOCEeKPeTOPHbIX sifiep, MpuueM HanOosiee BbIDA)KEHbI SIB/IEHUS, XapaKTepHble isi
3aCTOs1 HeMpoCeKpeTa.

Pay naHHBIX CBUZETENbCTBYET O HalWUYMK [yO[leHaJIbHO-TUPEOUIHBIX B/IWSHUK. B uyacTHOCTH,
MPOAIEMOHCTPUPOBaHbl  MOpP(OOrMYeckre SKBHBAJE€HTbl TUMOMYHKLMM LIMTOBUJHOU >KeJe3bl,
HaO/ofaIMecss y AyoJeHIKTOMUPOBAHHBIX JKUBOTHBIX B TeueHWe [JIMTeNbHOro [epuoja
HabOsrofeHus. B IMTOBUHOMN >Kejie3e TPOUCXOAST 3HAUMTeTbHOe CHUKEeHUE BBICOTHI SMUTe/NaTbHBIX
KJIETOK, yBeJIMYeHUe COJep)KaHUsS KOJ/UIOWJAa M YMeHbIleHWe [0/ CeKPETOPHBIX 3JIeMeHTOB. OTU
C/IBUTM COXPAHSIFOTCS B TeUueHHe He CKOMbKUX JieT 6e3 TeH/IeHIIUU K BOCCTaHOB/IEHUIO.

Beim  oOHapyXeHbl TakXe 3HauuTe/lbHble, HO TIOCTEIIEHHO KOMIIeHCUpyeMble BUSIHUS
AYOJEHAOKTOMUM Ha KOPY HAJOYeYHUKOB. [lyo[eHSKTOMHUSI TIPUBOAWT K Ppe3KMM HapyLleHUsM
CTPYKTYPbI BC€X TPeX 30H KOpbI HAJIOUeUYHUKOB (K/1yOOUKOBOM, TTyYKOBOM U CETUATOM), YMEHbILIEHUIO
IJIOTHOCTU PAaCMOJIOKeHUs s/lep U U3MEHEHUI0 COCTOSIHUSA KJIeTOYHBIX 37eMeHTOB. Hopmanu3auus
MopdosoTHUeCKOM  KapTHHbI ~ KOpPbI  HA/IMIOUEUHUKOB Y  /IYOAEeHIKTOMHUPOBAHHBIX >KMBOTHBIX
HabsrofaeTcs uilb yepe3 4—4.5 mec., Torja Kak y >KMBOTHBIX TTOC/Ie U30JISA[UN [BeHaALlaTUepCTHON
KUILKU — 4yepe3 2—3 He[.

Bo3HUKHOBeHUe KOMITeHCaTOPHbIX TIpOLeCCOB He ornpoBepraet Ba)KHOCTH
SHTepPOCyINpaaJpeHanoBbIX CBsi3ed, HO MOXeT TOBOPUTb O TOM, YTO CYIIeCTBYeT APYrod MOILLHbIA
KOHTYp CaMoperyisiiuud. bosjee Ti03qHMe WCCIe[0BaHUsA C UCIO/b30BaHWEM ab/0MUHATBHOTO
Triperiapara U XMpyprum ex vivo IMO3BOJIWIA MOHSATh BO3MOXXHBIM MeXaHU3M KOMITeHCAL[MU HapyLleHUU
GyHKLIMIH Ha/IMOYeUHUKOB MO CJIe AYo[eHIKTOMUM (cM. 6.4).

Takum o006pa3oMm, TioyueHHbIe pe3yabTaTbl CBUJIETENBCTBYIOT O CYIIECTBOBAHUM He TOJIBKO
MeCTHBIX, HO U 00X 3()PeKTOB ropMOHaIbHON CUCTeMBbI JBEHAALIAaTUTIEPCTHON KUILKU. JTO fiesiaeT
TIPOTUBOPEUYMBOU CYIIIe CTBYIOLLYIO K/IaCCU(PUKALIMIO KUIIEYHBIX TOPMOHOB. [103TOMYy MBI TIpe/IOKUIN
00BeIMHUTL BCE KUIIlEUHble TOPMOHBLI POJIOBBIM Ha3BaHMEM «3HTEPHH», [OTMOJIHSAS TaKoe Ha3BaHHeE
ONnvcaHWeM OCHOBHbIX 3¢@deKToB ropMoHa. [lyofieHalbHYH0O  HeJOCTaTOYHOCTb  CJjieflyeT
muddepeHLIMPOBaTh Ha HeJI0CTaTOYHOCTh TMUIEBAPUTE/TbHO-TPAHCIOPTHBIX dbyHKIMH
[IBeHA/ILIaTUTIePCTHOM KUILKW U SHTePUHOBYIO HeJ|0CTaTOUHOCTb, T. €. He[JOCTaTOUYHOCTh 3HJAOKPUHHBIX



5/IEMEHTOB TOHKOM KMUIKM (rMIos3HTeprHu3M). CyIeCTBYIOT CBeJleHHUsl, UTO TUTIOSHTEPUHU3M MOJKEeT
Pa3BUBATLCS He TOJIBKO Y XKMBOTHBIX, HO U Y uesioBeka (0630psr: Yrosies, 1978, 1985).

AHami3  cUHApOMAa  [yOoJeHa/lbHOM  HeJOCTarOUHOCTHM  TO3BOJIWJI  YCTAHOBUTh,  UTO
NBeHa/ILIaTUTIePCTHAs KUIIKa KOHTPOIUPYeT PsiJl BaKHEUIMX MeTabomue cKux GyHKIMM OopraHu3Ma B
3HAUUTE/IbHOM CTeTeHW uepe3 TUMOTajaMUuyeckue LeHTphl. TeM He MeHee TMepBOHauaJbHO OBLIO
TPYAHO OOBSICHUTHL (PaKT, MOJydeHHbIN Hamu coBMecTHO C A. JI. ITonenoBeiM u H. b. CkBOp110BO#i, O
HapylLIeHUsX HEHPOCeKPeTOPHOU (YHKLUU TUIOTa/laMUue CKUX siJiep U fepejjaue HelpoCeKpeTa Mnocie
ayogeHskromum (CkBoproBa U Ap., 1973). CBecTh UHTepripeTaljuio K [elCTBUI0 HEIPOHUKAIOLLIETro
yepe3 remarosHijedanmyeckuii G6apbep XONelMCTOKMHUWHA He TIPe/CTaB/sIoCh BO3MOXHBIM. Hamu
ObLTIO BbICKA3aHO TIPe/NOJIOKeHWe O CYIleCTBOBAaHMM CIeI[MaTbHOr0 TMIIOTaJaMOTPOITHOTO0 TOPMOHA
WU TPYNNbl TUMOTATaMOTPOMHBIX JIHTEPUHOB, OAWH U3 KOTOPbIX ObUI Ha3BaH HaMu
arrneTUTPeryIMpyroLMM SHTEPUHOM — ap3HTePUHOM, a APYrold — JVHAMHU3UPYIOIIMM SHTEePUHOM —
IUHYHTEpUHOM (cM. 1. 7 u 8). HakamBaeTcsi Bce G0/bliie JaHHBIX, UTO /IBeHA/[I[aTUIepCTHas KUIIKa
SIBNISIETCSl 1[EHTPOM JHJIOKDUHHOW Ppery/siliui OpraHOB OpIOIIHOM TONOCTU W OJHUM U3 1[@eHTPOB
SHJOKPMHHOM peryyisiliui >KU3HeZesiTe/IbHOCTU BCero opraHu3Ma. VHbIMU C/l0BamMH, MO COCTaBy
TODMOHOB U C YUe€TOM HeWpOHa/JbHBIX 3/IEMEHTOB TUMOTaJaMO-TUMOGH3apHON  CHUCTEMBI
JBeHAJaTUNIePCTHasl KUILIKAa KaK SH/OKPHMHHbIA OpraH HaroMUHaeT TUMo(u3, U T03TOMY MBI
TepBOHauYaIbHO OXapaKTepH30Ba/ii ee KakK «Turnodu3s 6promHoi mosoctu» (063o0p: Yrones, 1978).

Pe3ynibTarhl, TMO/MyYeHHble TIPDU COIOCTABAEHWU Ppsifia XapaKTepPUCTHUK >KUMBOTHBIX I10CIIe
AYOJEHAKTOMUM U TM0C/Ae W30JSLUN [IBeHaALaTUIIePCTHOW KHWILKW, TO3BOJIM/IM TIOCTY/IMPOBaTh
CyllleCTBOBaHMe  JlyoJieHalbHO-HelpoHanbHOW  (0COOeHHO  [IyofieHa/IbHO-TUTIOTa/laMuue CKo),
[yO[,eHa/IbHO-TUPEeOUIHOW, AYyO[eHa/lbHO-aJpeHa/I0BOY, yO[eHa/IbHO-UHCY/ISAPHOW, AyOoAeHabHO-
OunuapHol U Apyrux oceil (um cBszeil). Hamvuume Takux oceil TOJyuusio MOATBepXKJeHue B Oosee
nMo3AHUX paboTax C TIOMOIIBI0 PaJUOUMMYHOJIOTHYECKUX, UMMYHOTUCTOXUMUUYECKUX U [IPYTUX
MeToAuUeCKUX TipueMoB (0630pel:  YromeB, 1978, 1985). Kpome TOro, MOXXHO BbICKa3aThb
TNpe/Io/0KeHue 0 CyILe CTBOBaHHUU yOeHalbHO-CTepOUHON ocu (cMm. 6.4).

V3yueHne KUIIEYHOU TOPMOHA/TBbHOM CHUCTEMBI C TOMOLLBIH 3KCIePUMeHTalbHO-XUPYpPruye CKOu
TeXHUKU B COYETAHUM C JPYTMMH aHa/JIMTHUUeCKUMU TOAX0[AaMU JiejlaeT CBOU IMepBble 1Iarv, a 3a/jauu,
CTOsILMe TiepeJ; MCC/e[oBaresieM, CTOJIb )K€ MHTepeCHbl, CKOJb W TPyAHbL. OJHAKO, KaK MOKHO
3aK/TFOUUTh M3 3TOTO OYeHb KPATKOTO OMHCaHUs CUHZpPOMAa JyofeHaJbHOW HeJoCTaTOYHOCTH, oblime
ropMoHasibHbIe 3¢ (deKThl ABeHa/[I[aTUIePCTHOM KUK Upe3BbIUaiiHO BaXkKHBI M pa3HOOOpa3Hbl. BmecTe
C TeM XWpypruueckass TeXHUWKa He /[laBajia BO3MOXXHOCTH [le/laTh Kakue-1ubo 3ak/IioueHus o
XAMWYEeCKOM CTPYKType M OrpaHuYMBaja BbIBOAbI OLIEHKOW (DU3H0s0ruyeckor poau (akTOpOB,
MPOAYLIMPYeMBbIX yAajJeHHbIMM opraHamu. [losTomy ee coueTaHue C JPYTMMU MeTOAWYE CKUMU
TIOIXOZ,AMU TIPe/ICTaB/IsAeTCs 0COOEHHO MPUB/eKaTe/IbHbIM.



6.4. XapakTepuCcTUKA FrOPMOHAIBHBIX (DYHKIIMH Ke/TyA0UHO-
KHMIIeYHOr0 TPAKTa, Mo/IlydeHHass MeTOo[0M M30/IMPOBAaHHOI0
a0oMHUHA/ILHOTO Mpenapara ex vivo

B TeueHMe MociefHUX JeT ObUTH I0CTUTHYTHI 3HAUMTE/IbHbIE YCIIeXH B UCC/IeZI0BAaHUM KUIIEUHOM
TOPMOHAMBHOW CHCTeMbl Oslarofiaps MPUMEHEHWI0 HMMYHOTUCTOXUMHUYECKHUX MeTofioB. OHHU
T03BOJIW/IM YCTAHOBUTH TPUCYTCTBUE U TOUYHYIO JIOKA/U3AL[UI0 B SHAOKPUHHBIX K/IeTKaX BCeX OT/eJIOB
YKeMY0UYHO-KHUIIIEYHOT0 ” TpaKTa OO/BIIOro UMC/Ia PEryISTOPHBIX TETNTH/IOB, a TakKKe PeryIsITOPHBIX
aMUHOB. Kpome TOro, ¢ ToMOIpI0 3TUX MeTO/JO0B BbISIBJIEHO, UTO MHOTMe XMMUUeCKUe MeCCeH/Kepbl,
KOTOpble ~ paHee  CUMTAJMCh  MCK/IIOUWTENbHO  TMIIOTajJaMO-TUIO(U3apHbIMU  (paKTOpamy,
TPOAYLIUPYIOTCS TaKXKe U SHAOKPUHHBIMU KJIeTKAMM JKeyJOYHO-KHUIIIeYHOrO TpakTa. VM3yueHue
TOYHOM JIOKA/IM3aI[iK Psila TODMOHOB B TKaHSIX TO3BOJIM/IO PEIMTh BOIMPOC 00 MX IMPOMCXOXKIEHUHU.
bbUIO TMOKa3aHO, UTO MHOTWE TOPMOHBI SIB/SIFOTCS TIPOAYKTOM CEKPETODHOW [IeSTeTbHOCTU KJIeTOK
JKeJIy[JOYHO-KUILIeYHOT0 TpakTa, TOrJla KakK [Ipyrue BXOAAT B COCTaB HEHMPOCEKPETOB U  CJIyXKar
Helpome/IharopaMH.

Psi Tak Ha3bIBaeMbIX MUIEBAPUTE/bHBIX TODMOHOB MMeEEeT JIBOSIKOe MPOUCXOXKAEHHE U JIBOUHYIO
byHKLIMIO, T. €. SBASIOTCI W TOPMOHAMH, TIPOAYLMPYeMbIMM SHAOKPUHHBIMU KJeTKaMu
TIHII[eBapUTE/ILHOTO arifiapara, ¥ B TO »Ke BpeMs HelipoTpaHcMuTTepamu (0630p: Dockray, 1987, u ap.).
B ux unciio Bxogar BUII, xoneiCTOKUHUH, TaCTPUH U MHOTUe Apyryue. B HeKOTOPBIX Cydasax yaaaoCh
0OHapy)KHUThb Ha/lMurde H30TOPMOHOB. Tak, /yid CEKpeTOB KI/IETOK >KeTy[OYHO-KHUIIIEYHOrO0 TpaKTa
XapaKTepHbI OJHU U30TOPMOHBI, /11 MeIMaliui B HEPBHBIX CUHATICAX UCIIO0J/Ib3YIOTCS Apyrue. Bmecre
TeM C TIOMOIbI0 TPaJULIMOHHBIX METOA0B BO MHOTHMX C/lydasiX He yJaBajoch AuddepeHIMPOBaTh
coOCTBEHHO SH/IOKpUHHbBIE, TlapaKpUHHbIE W MeAuaTopHble (QYHKIIMH MHOTHX (U3noIoruyeCcKu
aKTUBHBIX BellleCTB. JTO yAan0Ch C/ieflaTb METOJ0M COCYAUCTOM repdy3un KOMILIeKca W30/ IMPOBaHHBIX
OpraHoB OpIOIIHOI MOI0CTH — ab/JOMHUHAILHOTO KOMILIeKca. B Hauasie 80-X rofjoB HaMy COBMECTHO C
B. I'. CmarunbiM, B. A. BunorpagoBeiM, C. A. BynrakoeeiM, I'. M. BobkoBbiM u I. M. PormHoit 611
WCII0NIb30BaH HM30/IMPOBAHHBLIA abZloMUHANMBHBIA Tperapar Kpbic (puc. 6.3), uTo Mmo3Bosuao 6osee
MoJpPOOHO OXapaKTepH30BaTh PsiJi TOPMOHA/ILHBIX (DYHKIUM THIIeBapUTE/bHON cUcTeMbl. [leTasbHast
XapaKTepUCTHKa 3TOT0 MeTOJHUUeCKOro IoAxXoja JaHa B OTAe/bHbIX pabdorax (BynrakoB u ap., 1981,
1982) u B Hameit cBogke (Yroses, 1985). IlepBoHauanbHO 3TOT MeTO[, ObUT pa3paboTaH HaMH IS
WCC/IeZI0 BaHUS MUITEBapUTENbHOM cHUCTeMbl cobak (YroneB u ap., 1981), a 3areM afanTHPOBaH ISt
KPBIC.



Puc. 6.3. CxeMa U30/IMpPOBAaHHOTO ab/JOMHUHA/TILHOTO ni)enapaTa KPBICHI (T10: YronesB u ap., 1984).

AGfOMUHABHBIA KOMIIJIEKC COCTOSUT U3 C/Ae/IyIOIMX OpraHOB: HU)KHeW 4YacTu TIUIIEeBOJa,
)KeJTyZKa, IBeHaALlaTUNepCTHOM KUILKY C BHaZJArLMMU B Hee TIPOTOKaMU U MOJKeNyJ0YHOM »KeJle301,
TOHKOUW KUILIKU U YaCTH TOJICTOM KUIIIKH, TI0/Ty4Yarollieii KpoBOCHaOXeHe OT OPIOIIHOM aopThI.

[nst u3yueHusi SHAOKPHHHBIX (DYHKLUKM >Ke/yIOYHO-KUILEUHOTO TpaKTa CoueTaauch repdysusi
M30J/IMPOBaHHOr0 abl0MUHA/ILHOTO KOMILJIeKca € paluOMMMYHOJIOTHYe CKUM OTlpe/ie/ieHlieM TOPMOHOB
B OTTeKaroleM rnepdysare. Pe3ynbrarsl npefcrasieHsl B Tabs. 6.2.

Tab/mpa 6.2. KoHueHTpauuu TrOpPMOHOB B OTTeKawmiel J>KHUAKOCTH mipu mnepdy3uu
HU30/IMPOBAHHOr0 a0J0MHUHA/TIBHOI0 KOMILIeKca Kpbic (1o: Byarakos u jp., 1981)

Topmos (rr/m) Bpemsi oc/ie Hauasa nepdy3uu (MUH)

30 60 90 120
WNucynun (Men/mn) 41 38 42 37
['acTpun 82 172 286 370
ComarocrarvH 2 3.6 3.2 4.9
AnbnoctepoH 36 109 100 73
TecTocTepoH 260 160 310 200
OCTpajroI 3.6 3.5 4.0 5.5

[Tpumeuanue. [IprBeieHbI CpejHYE JAaHHBIE 3 OTbITOB.

B orrekatoriem mnepdysare oOHapy)keH WHCYIWH, KOHIIEHTPALUsi KOTOPOTO TPHUOIU3UTE/bHO
COOTBETCTBOBAajia €ro YpOBHIO B KpPOBU. KOHIleHTpalusi racTpvHa B CpeJjHEM IIpeBbllliajia YPOBEHb B
KpoBu B 2-3 pasa. ComgepkaHue COMAaTOCTaTWHa ObUIO HWKe YDPOBHS, OIpefesisieMoro B
nepudepuueckoli KpoBU. B He3HauMTebHBIX KOJIMYeCTBax, Mpubiu3uTenbHO B 10 pa3 HUXKe YPOBHS B
KpPOBH, TMPUCYTCTBOBa/IM B mepdy3are TeCTOCTePOH U 3CTpaAvos. Heo)KH[jaHHO BBICOKMM OKa3ascs
YPOBeHb ajib/I0CTePOHA, KOHI[eHTPALUsi KOTOPOro B repdy3are Oblia COMOCTaBUMa C YPOBHEM B KPOBHU.
KocBeHHO B mo0/b3y CeKpeLMd ajibJOCTePOHAa CBUJETE/NbCTBYeT XapaKTepHas /JuUHaMHUKa €ro
BbIJIeJIeHHs], CXO[Hasi C TAKOBOW WHCY/IMHA, CeKpeLusi KOTOporo abjoMUHa/IbHLIM TIperiapaToM Bpsif| Jid
BbI3bIBaeT COMHeHUsl. TakuM 00pa3oM, MOXKHO MPeJToI0KUTh BO3MOXKHOCTD KeTy[OUHO-KUIIIEYHOTO
TIPOUCXOXK/IEHUST OTpeJiesisieMoro B OTTeKarolleM Tepdysare anbAoCTepoHa. B To ke Bpemsi 3TO
TIpe/No/Io’KeHre, UMelolLee 1aeko UylMe BbIBOJbI, HY)K/JaeTCs B TIIATE/IbHOM TPOBEPKe.

Pa3paboTaHHbIi HaMU MeTOAUYECKUM TIpUeM TI03BOJISIeT YCTPAaHUTh MHOTHE HEeTOUHOCTU B



WHTEeprpeTalui CofiepXkaHusi B KPOBU HEKOTOPbIX TOPMOHOB, OOYC/IOBJeHHble HaJUuheM KIeTOK,
NPOAYLIMPYIOLMX OAHOMMEHHbIe TOPMOHBI He TOJIKO B JKe/IyJOUHO-KUIIIeYHOM TPaKTe, HO U B [IPYIUX
opraHax, Harnpuvmep B Mo3re. Takafd MHOKeCTBeHHasl JIOKaau3alusg SHJAOKPUHHBIX KJIETOK
IPOIeMOHCTPUPOBAHA /[yIsl raCTpUHa, COMAaroCTaTMHAa, WHCYIMHA W MHOTUX [PYruX IeNTUIHBIX U
HelenTuHbIX TOpMOHOB. (CTO/Mb e CyljeCTBeHHa BO3MOXHOCTb pasfiejieHuss C IIOMOLLBIO
rpe/ijlaraéMoro MeTofa SHAOKPUHHOW, TMapakKpMHHOW W MeJWaTOpPHOM (QYHKLUN (Pu3N0JI0rhueCKU
AKTHBHBIX BeLl|eCTB B )KeJIyJ0UHO-KUIIIeYUHOM TPaKTe.

Wtak, pa3BrhBaeMbld MeTOAUYECKUM TIOAXOA, TMOATBEpPXKJAeT HWCTUHHYK SHAOKPUHHYHO pPOJIb
racTpvHa Y UHCY/IMHA, KOTOpPbIe B JOCTAaTOYHBIX KOJIMYeCTBaX CeKPeTUPYIOTCSA B COCYAUCTOe pyciio. B
TO Ke BpeMsl UCC/e/IoBaHus «abJ0MUHATBHOTO» COMAaTOCTaTHHA He /Ial0T OCHOBaHUM /i TI0A0OHOT0
3aK/TFOUeHUs], TaK KaK ypOBeHb 3TOr0 MnenTuja B mepdy3are HU30K W HEMOCTOsSIHEH, YTO, BO3MOJXKHO,
3/leCb OTpa)kaeT ero MperMMyllle CTBeHHO NapakKpyMHHYIO (yHKI[MI0. He uCK/I0ueHo, 4To 3TOT MenTuz, B
[JAHHOM CJlydae C/IYKWT JIOKa/IbHbIM PeryasiTopoM.

PaHee ObLIO YIIOMSIHYTO, UTO /IBeHA/I[aTUMEPCTHAsA KUIIKA TI0 CBOUM 3H/JOKDUHHBIM (PYHKLIUSIM
HaTIOMUHAeT TUTOTalaMO-TUINO(H3apHYI0 CHCTEMY U MOJKeT BbIpa0aTbiBaTh (PAKTOPBI, CXOAHbBIE IO
¢dusmonornueckum 3¢ddekTaMm C TPONHBIMM TrOpMOHaMu Tunodusa. B uyacTHOCTH, Hamu
TIpe/iroJiarajioch, 4YTo oHa MoxeT ObITh McTOUHMKOM AKTI-nogobHoro ¢axkropa. Uepe3z mMHOro jiet
Ha/Muve B yKemyfaouHo-kKuileyHoM TpakTe AKTI-moso0OHBIX menTuioB ObUIO MOKAa3aHO C TMOMOIIIBIO
MMMYHOXHUMHUUe CKuX MeTo/1oB (Larsson, 1979, 1981). Ho 3Ta TexHHKa He TMO3BOJIs/Ia PELIATH BOMPOC O
cekpeuyu kKuileuHoro AKTT' B KpoBb U, cief0BaTe/bHO, ONpeJenuTb (PHU3U0I0THUeCKYH0 3HAUUMOCTh
3TOr0 FOPMOHaA.

B opHOM W3 LIMKJ/IOB HAallMX 3KCIIEPUMEHTOB MpeAIpUHATA IOMNbITKA PELMTh BOIIPOC O TOM,
cekpetupyercsa 1 AKTI' KUIIEYHOrO TPOUCXOXKZEHUS B KPOBb, T. €. SAB/ISIETCS JIM OH WUCTUHHBIM
rOPMOHOM? Pe3ynbTaThl OMBITOB TpeZcTaB/ieHbl B Tabi. 6.3. BaXHO oTMeTUTh 0OJbILOe KOTUUeCTBO
AKTT -rioo0HOM WMMYHOPEAaKTHBHOCTA B OTTeKalollell >KUJKOCTH, To/NydyeHHOW mnpu mepdysuu
abJOMUHA/ILHOTO KOMILIEKCa KOHTPO/IbHBIX KpbiC. YpoBeHb AKTIT' mipeBbliliaj KOHILIEHTPAI[HI0 3TOTO
ropMOHa B KpPOBU B HeCKO/JbKO pa3. I[locie azapeHamsktomuu ypoBeHb AKTIT B mepdysare pesko
BO3pacTasl, YBe/JWUMBasACh I10 CPaBHEHUIO C KOHTPOJBbHBIMM onbitTaMu Ha 177-443 %. Takoe
noBbillieHre KoHIleHTpauuu AKTID He MOXeT TO/yuuTh OOBSICHEHUSI B CBeTe HecrmeluduueCcKux
W3MeHeHUN COCTOSsHUSI CcaMOro abJOMUHa/JbHOTO KOMILIEKCA, TIOCKOJIBKY  OJHOBPEMEHHO
Ha0/II0A0TCST TTPOTUBOIO/IOXKHBIE U3MEHeHUs KOHLIEHTpal[ui UHCYIWHA (ero ypoBeHb CHUKAeTCs) U
OCTaeTCsi Heu3MeHHbIM COfep)KaHuWe TraCTpUHa. Y KOHTPOJIbHBIX JKUBOTHBIX C WHTAKTHBIMU
HaZINMOUeYHUKaMU Tpu  nepdy3uu W30/MPOBAaHHOrO abZOMHUHAMBLHOTO KOMILIeKca B repdy3are
oOHapy)KeHbl KaK TaCTPUH, TaK M WUHCYIUH. AJPeHaN9KTOMUs He TIPUBOJW/IA K U3MEHEHUIO YPOBHS
racTpvHa B mnepdy3are. KoHIjeHTpalMs UHCY/IMHA B miepdy3are rocje afjpeHaqsKTOMUU 3HAUUTETbHO
CHWXKanacb. BblleseHWe OCHOBHBIX IeNTHUAHBIX TOPMOHOB  JKeIyJOYHO-KUIIeYHOrO0  TPaKTa,
VCIIOJIb30BAHHBIX HaMM /Uil XapakKTepUCTUKW  3HAOKDUHHOM aKTUBHOCTU  M30JIMPOBAaHHOIO
ab/JOMMHa/ILHOTO KOMIIJIeKCa, 4 WMEHHO TraCTpUHAa W WHCYIWHA, TOJUUHSETCS paHee H3BeCTHLIM
3aKOHOMEPHOCTSIM U COOTBETCTBYeT JAAHHBIM JIUTEPaTypbl, 10JyUeHHbIM TP MCI0/Ib30BaHUU [IPYIUX
5KCIIepUMeHTaJIbHbIX MOJIeJIeN.

Tab/mpa 6.3. KoHueHTpanusi ropMOHOB B OTTeKawmied >KHAKOCTA mpu mnepdy3uu
H30/IMPOBAHHOr0 a0J0MHUHAIBHOT0 KOMILIeKca Kpbic (11o: Byarakos u gp., 1982)

Bpemsi oc/ie Hauasna nepdy3uu (MUH)
30 60 90 120

KonTposns / 14.8 / 13.7/ 10.2
AJpeHansKTOMUS 17.5£7.0 11.7+6.9 13.813.4+7.1 18.6£9.0

['opmoH ['pymria KUBOTHBIX

["acTpuH (rir/mn)



WNHucynvH (Mken/ KoHTposib / 17.0/ 13.2/6.242.4 16.3/5.1+3.1 15.1/
MUJT) AfipeHanm3KTOMUA 5.9+2.9 6.0£2.9

KonTposns / 178/ 264 / 349/ 242/
AfipeHanm3KTOMUA 8581619 1435612 1098719 673+641

IIpumeyaHue. B KOHTPOJILHOM BapUaHTe IpyBe/ieHbl CpeJjHre JaHHbIe 5 OIbITOB

[To HallleMy MHEHUIO, UCMO/b30BaHUe Tlepdy3urd U30/JMPOBAHHOTO abZOMHUHAIBLHOTO KOMIL/IeKCa
II03BOJIM/I0 BO MHOI'OM IIpeOf0JieTh HeJOCTaTKU UMMYHOXVMMUUYeCKUX MEeTO/OB, TaK Kak oIlpeesieHue
TODMOHOB B miepy3aTe TIPOBOAWIOCH B YCJOBUSX, KOT[A TIPUCYTCTBUE APYIMX TKaHEBbIX OeKOB
MUHUMa/bHO. OcobeHHO WHTepecHbIM (hakTOoM siBsieTcsi yBesnnueHue ypoBHSi AKTI B mepdy3are
nocie agpeHanskromuu. Ilosenuienne ypoBHs AKTIY B KpoBu mocie 3TOM oOnepandd TPUHSTO
CBSI3bIBaTh C Pa3pbIBOM KOHTYpa oOpaTHOW cBsi3u runodu3 — HaAmnodeuHUku. Ho HabsropaBiimecs
HaM{ W3MEeHEeHHs MOTyT ObITb pacilieHeHbl TO-IPYrOMYy, a MUMeHHO KaK KOMIIeHCaTOpHasi peakiius
AKTT'-nipoayLMpyrOIMX K/IeTOK KUIIeYHUKA Ha aJpeHaldKTOMHUI0. VIHBIMU C/10BaMU, 3SHJOKPUHHBIE
KJIeTKA KHILIeYHOr0 TpaKTa MOTYT BHOCUTb CBOW BK/aJ, B afanTuBHOe yBenuueHue ypoBHs AKTI' B
KPOBHU I10CJIe a/ipeHaI3KTOMUU.

Takum o6pa3om, Hamu o6OHapykeHa cekpeijus AKTT-nogo6HOW HWMMYHOPEaKTUBHOCTU
W30/IMPOBAaHHBIM ~ ab/IOMUHAIBHBIM ~ KOMITJIEKCOM, UYTO CBUZIETETbCTBYeT B TI0Jb3y HWCTUHHOMN
SHJAOKpMHHOU pomu KuieuHoro AKTT. Ilpu 3TOM OmbITBI C ajpeHaJsKTOMHeEM YKas3bIBalOT Ha
BO3MOXKHYIO OOIIHOCTh MeXaHW3MOB, perymupyronmx cekperuio AKTID knetkamu rumnodusza u
JKeJlyJOYHO-KUILIeYHOT O TpaKTa.

B Hacrosilliee BpeMs ellje TPYAHO PelMTh BOIPOC, KakK [jajeKo MPOCTUPAETCS aHAJOTUsl MeXAy
)KeMyJOYHO-KHUIIIeYHbIM TPAKTOM U TUIOTa/aMO-TUNO(PU3apHON cUCTeMOM. B psifie noc/ieJHHUX OMbITOB
C UCM0J/Ib30BaHUEM TEeXHUKH, OMMCAHHOM BbIllle, HAMWA yCTAHOBJEHO, YTO B OTTeKarwlleM mnepdysare
TIPUCYTCTBYET MMMYHOPEAaKTUBHOCTb, CcxofHas ¢ T3 (TpumonthpoHuH) U T4 (tupokcuH). Tak, mo
JAaHHBIM 5 ombITOB KOHI[eHTpauus T3 cocraBuia (0.48+0.18), a T4 — (8.2+4.1) mkr%. Kpowme Toro, B
nepdysare obHapyxeHa HWMMYHOPEAaKTUBHOCTb, TIOZI00Hasi jeii-dHKeda/nvHy. YpPOBeHb TOC/eHero
IIIMPOKO BapbUPYeT, MeHsisICh OT 55 710 514 nr/mi. OaHako B otinuue ot AKTI A 3Tux hakTOpOB elile
He BbIAB/IeHbl CYIeCTBeHHbIe aJaliTUBHble U3MEHEHWs CeKpeLud, KOTOpble CJ/y)KaT BaKHbIM
MIPU3HAKOM (PM3UOJIOTHYE CKOW 3HAUMMOCTH TpoLiecca.

TakuM o6pa3om, B HacTosllee BPeMsi MOXKHO YTBepXK/aTh, UTO KJIETKHU >KeJTyl04YHO-KHUIIIEUHOTO
TpaKTa MPOAYLMPYIOT CXOAHbIe WM WJEHTHUUYHbIe ruroTanamo-runodusapabiMu ropmoHam AKTT u
TUPEOTPOMNHbIM  ropMoH. CrefjoBaTenbHO, TUMOTajaMo-rurnogur3apHble  (akTOpbl  OKa3aauch
TOPMOHAMU JKeJIyIOUHO-KUILIeUHOro Tpakta. C [Apyrod CTOPOHBI, Teé TOPMOHBI, KOTOpbIE TIpeXx7e
Ka3a/JUCh MO TTPOUCXOXKIEHUIO UCK/TIOUUTETEHO >KeTyJOUHO-KUIIIeYHbIMH, 3aTeM ObUld O0OHapyXeHbl B
HepPBHBIX CTPYKTYpaX U HEKOTOPbIX JPYIUX TKaHSAX OpraHyu3Ma.

AKTT (rir/mn)



\6.5. 3ak/II0unTe/1bHbIe 3aMeJYaHus

Knaccuue ckMMU MeTOZlaMU yZIa0Ch MOKa3aTh, YTO KWIlleUyHasi TOPMOHA/IbHAsi CUCTeMa — BaKHast
YyacTh arrapara, KOHTPOJIMPYIOLIEr0 OCHOBHble (YHKIIMU >KeTy[JOYHO-KUIIEYHOTO TpakTa U
OCYIIle CTB/ISIFOIIEr0 KOOPAWHALIMIO Pa3/InUHbIX 3BeHbEB CJIOKHOTO MpoIjecca repepaboTKu U yCBOeHUsI
ALY,

B 3HaMeHUTOM aHI/IMKCKOM KypHase <Jlanuet> /I. Yunreut (Wingate, 1976) pa3Bu/ KOHLIEMLHIO
KUILIEYHOM TOPMOHA/ILHOM CHUCTeMbI KaK SYyMenTU4eckou, T. e. obecrmeuuBaroilieidd omTUMaIbHOE
nuieBapeHre. OJTa Kparkasi (OpMyIMpOBKa BK/IOUaeT B cebs MpejcTaB/ieHWe O MHOroo0pasuu
B/USIHUW KUIIIEYHOW TOPMOHAJbHOW CHUCTEMbI Ha MPOLIECChl CEKPeLMM pa3/huuHbIX (PEepMEeHTOB U
JKUJKOCTel, BcCacblBAHME UM MOTOPHUKY JKeIyIOYHO-KHUILeUYHOTO TpakTa, Tpoduueckoe [JeicTBHe
racTpvHa M XOJIeUCTOKWHWHA, MOCKOJIbKY OHO OTPaHWYEHO TMPeuMYIleCTBEHHO MUILEBAPUTETbHBIMU
OpraHaMu U MpakTHUueCKW He MPOSIB/SETCS 3a Mpeie/iaMy MUILEBaPUTENIBHOIO anrapara, U T. A. Mbl ke
(Yrones, 1978) BbiCcKa3aiu TMpeANoIOKeHWe, UTO eC/Ju HapylleHuss TPOoUKU 0003HauuTh Kak
aucTpoduio, a HOpMaAbHYH0 TPOPUKY — KakK 3yTpoduro, TO Haubosee BakHasi (QYHKI[US KUIIEUHON
rOPMOHA/bHOW CUCTeMBbI M0 OTHOLIEHUIO K OPraHu3My — (QyHKLIUS 3yTpo(uueckasi, B KOTOPYIO B BUJie
CPaBHUTELHO HeOOJIBITIoN ee YaCTU BXOAUT U 3yMenTuueckas. XOpOIMM MPUMepOM 3YTpodurye CKOM
GyHKI[MU SIBSIETCS TOPMOHA/IbHasE CUCTeMa /IBeHa/ILlaTUIIepCTHOM KHUILKU KOIIEK M B MeHblliel Mepe
cofaxk.

Wcnosib30BaHUE MeTOAA AYOleHIKTOMHUU B COUETAHUU C U30JISALIMEN [IBeHA/[L[aTUIIePCTHON KUIIKU
HEO>KU/IJaHHO OTKDBUIO ellle OJJHY CTOJIb K€ Ba)KHYIO POJib CUCTeMbl. Peub uzeT 06 00X BAUSHUSX
KUILIEYHbIX TODMOHOB, OXBaThIBAIOIIMX, KaK YKa3aHO BhbIIlle, pa3/IMuHble CTOPOHBI MeTabo3mMa, MHOTHe
SH/JOKPUHHBIE )Ke/ie3bl U TUI0TanaMOTPOIHbIe 3P (eKThI.

Cynsa mo s¢dekraM, BbI3bIBAEMbIM AYyOJeHIKTOMHUEW, TOPMOHBI ABEHaZLaTUEPCTHOW KUIIKU
YKU3HEHHO HeoOXoluMBbI fI/i1 PYHKLIMOHWPOBAaHUSI OpraHu3Ma B 11eioM. Tak, KpoMe MUIlleBapyUTeTbHBIX
3¢ (heKToB C TMOMOIIBI0 3TUX TOPMOHOB KOHTPOJIUPYHOTCS Ba)KHble CTOPOHbI MeTabo/ivM3Ma, WM BO
BCSIKOM CJiydae 6e3 HUX HEBO3MOKHO ero HopMajibHOe MpoTeKkaHre. BBeJleHHOe HaMU TlepBOHauabHOe
ob03HaueHWe ABeHAZIaTUIIEPCTHOM KHUIIKK KaK «Turodu3a OprolHON IOI0CTH» BCKOpe TepecTaso
OTpakaTb MCTUHHYIO POJIb 3TOTO OpraHa B >KU3HeZAesTeJIbHOCTU OpraHu3Ma. B HacTosiiee Bpemsi IO
borarcTBy U pazHooOpa3uio 3¢ (heKToB JBeHallaTUTIePCTHAs KUIIKAa KaK HeMPO3HAOKPHUHHBIM OpraH o
CBOEMY 3HAueHHUI0 B psjie C/yuyaeB HArlOMWHAeT TUMOTaJaMyC U TUTIOPU3 U MOKeT ObITh Oosee
a/leKBaTHO OXapaKTepu30BaHa KaK «TUIOTaaMo-runodu3apHasi cucteMa OpHOIIHOM TT0/I0CTHU» (B CBS3U
c 00eMOM U BaXKHOCTBIO HEPBHBIX U HEIPOCEKPEeTOPHBIX KOMITOHeHTOB). KpoMe Toro, ripeijiaraeMbiii
TePMUH TepefiaeT Ba)XHOCTb SHTEPOSHAOKPDUHHBIX OCel, B TOM UHKCJe SHTepPOHeWpOHaIbHOU B
YaCTHOCTHU 3HTeporurnoTanamuueckou. [Ipyu sToMm runotanamotponHble 3¢ (eKTbl 03HaYat0T KOHTPOJIb
Ha/| SMOLIMOHAaIbHOW U MOTUBAL[MOHHOM CTOPOHaMU IUILIEBOTO MOBEJEHUSI.

Cnenyetr aymarh, UTO KHILEUHble TOPMOHBI OKa3bIBalOT TMOCTOSIHHOE BJ/IMSIHUE HAa TIPOLieCChl,
MpOTeKalIllMe B OpraHu3Me, TMOAOOHO TOMY KaK TOCTOSIHHO CKAa3bIBAlOTCS BAMSIHUSI KOPTUKOW/IOB,
KarexojaMUHOB U [p. B OTHOIIEHMYM KWILIEUHOM TOPMOHA/JbHOW CHUCTEeMbl, Kak, BIpOYEM, U B
OTHOIIIEHUM APYrX TOPMOHA/bHBIX CHUCTEM, BO3HUKAeT BOMpOC 00 WX Creldanu3aluu, T. e. 0 TeX
byHKIUSX, T7le UX KOHTPOJb WUrpaeT OCO0EHHO Ba)KHYHO pO/ib. Pe3ynbrarhl HallMX MCC/e/[0OBaHUM
MO3BOJIU/IM TIPUATU K BBIBOAY, UTO KWIllEUYHbIe TODMOHBL, U B 0CODEHHOCTU [IyofieHa/IbHEIe,
KOHTDOJIUPYIOT OCHOBHBIe 3Talbl MPOLIECCOB aCCUMWJISIIMK, BK/IOUasi TOTpeOsieHWe TIWIM, ee
nepepabOTKy U BcacbklBaHWe, TiepepacripejieieHe U TpaHCGhOpMalUio, HWMelIMe MeCTO Ioc/ie
BCaChiBaHUsl, COOCTBeHHYHO TpPOMUKY TKaHel, amrmeTuT, creluduyeckoe JUHaMUUeCKoe [eliCTBUe



MWLM, 3alATHBIE MPOLie CChl, B UaCTHOCTU MUIIEBOW JIEUKOLIUTO3, U T. [.

B HacTosiitee BpeMsi ellle TPYAHO MOCTPOMTbH [OCTaTOUYHO CTPOMHYKO CXeMy B3aUMOOTHOIIEHUM
MeCTHBIX (JIOKa/lbHBIX) U 00X 3¢ ¢deKTOB KUIeUHON TrOpMOHA/ILHON CHCTeMbI. BeposiTHee Bcero,
nokanbHbIe 3((EKThI MOTYT COTIPOBOXKAATHCS HEKOTOPBIMU OOIIMMU 3¢ deKTaMu, MPOSB/SIONMUCS B
HOpMe U Tipu Tmarosiorud. C Jpyrod CTOPOHBI, TMepBOHAYa/JbHO HeMuileBapuTebHble 3(PdeKThbl
KMIIIeYHbIX TOPMOHOB MOTYT BTOPUYHO (Harpumep, yepe3 TUIIOTa/JaMyC) OTpa)kaTbCs Ha (PYHKIHSIX
JKeJTy[JOYHO-KUILIeUHOro TpakTa (puc. 6.4).

Puc. 6.4. JlokanbHble (HempepbIBHbIE CTpenKﬁ) U ob6upe (MpepbBUCTbIE CTPesKU) 3(hdeKTh
KUIIeYHBIX TOPMOHOB (110: Yrones, 1978).

Kak oTMeueHO paHee TIPM KPaTKOW XapaKTe€PUCTHKE TOTOKOB, MOCTYIAIOIMX W3 >KelyIouHO-
KMIIIEYHOT'0 TpaKTa BO BHYTPEHHIOIO Cpe/ly OpraHu3Ma, PeryIMpyrolMii TIOTOK COCTOUT He TOJIbKO M3
TUTTUYHBIX TOPMOHOB, TIPOAYLIMPYEMbIX TTUILeBAPHUTE/IbHBIMU OpraHaMu, HO U 13 K30MOPMOHOB (CM. TJI.
3). K 3K30ropmMoHaM OTHOCSTCSI TOPMOHOMOAO0OHbBIE (DaKTOPhI, TIOCTYIAKIIMe U3 TOJ0CTH KeTy[IouHO-
KMIIIEYHOTO TPaKTa B LIMPKYIATOPHOE PYCI0. DK30TOPMOHBI UMEIOT C/I0XKHOe MpOoHCXoXKaeHue. OHU
MOTYT KaK TaKOBbIe COZEepP)KaTbCsl B THIIE U BBINOJHATbL PErylisATOPHble (YHKIMU. B uacTHOCTH, B
HEKOTOpbIe TIepHO/Ibl )KM3HHU JKUBOTHBIX Pa3/IMUHBIX BHJIOB Ba)KHYIO POJIb MOTYT WUIPaThb CTEPOH/HBIE
ropMoOHbI pacteHuid (063oper: Schmidt-Nielsen, 1982; Yrones, 1985, 1987a, u ap.). OpHako yaiie
9K30TOPMOHBI SIBISIFOTCA MeTabonuTaMu M 00pa3yroTcsl 110[, BAMSHUEM KHWILeUHOW OaKTepHasbHOMN
dnopsl UK hepMeHTHBIX CHCTEM MaKpoopraHu3ma. K uucity Takux peryisiTopoB cjieZlyeT OTHe CTH, T10-
BUJUMOMY, 3K30pbHHBI — KOPOTKHE TIeNTH/bl, obsajaroinpie MOpPGhHHONOA00HON aKTHBHOCTHIO,
KOTOpble 00pa3yloTcsi TIpU HEIMOJHOM TH/IPO/N3e HeKOTOphix OenkoB. [lo Bceil BepOSITHOCTH,
Haubosbillee 3HaueHUe UMeIOT 3K30pGuHbI, 00pa3yroliecs: Mpy TUIPOIU3e Ka3enHa U paCTUTeTbHBIX
OenkoB. HekoTopble aBTOpBI T0O/aratOT, UYTO CYIIECTBYeT MHOXECTBO COeJWHeHUM, 00/aZjaroImx
ornuaTonofobHbIM ZielicTBUeM U 00pa3yroIMXCs TIPU pacilieriyieHuyd OekoB He TOJIbKO B KeJTy[04HO-
KUILIEYHOM TPaKTe, HO U B JIPYrUX OpraHax U cucTtemax opraHu3ma (063opsi: The endorphins, 1978;
CwmaruH u fp., 1983; Yrones, 1985; Dockray, 1987, u ap.).

K uuncny 5K30rOpMOHOB OTHOCHUTCSI Takke OoJiblliasi Tpyrina pas3/MuHbIX aMUHOB. HaubGosee
W3BeCTHbIE U3 HUX — TUCTAaMHUH U cepoToHUH (0630p: Wood, 1987). OTu aMuHBI 00pa3yloTCs TakxKe B
opraHv3Me B KaueCTBe HelpPOTPaHCMUTTEPOB U FOPMOHOB. Mx obiumii 6anaHC oripesesnsieTcsi CyMMOM
9H/IOTEHHBIX M 3K30TeHHBIX (DakTOpoB. [1o Bcelt BepOSTHOCTH, TaK Ha3blBaeMblii (hU3HOOTHYE CKUI
ONTUMYM B [IeHiCTBUTE/IbHOCTH OTpPakaeT XOpOIlo COa/laHCMPOBAaHHOE COOTHOILIEHWE TaKUX HZ0- U



9K30Te€HHbIX ()aKTOPOB.

CnemoBaresibHO, JKeMY[OUHO-KUIIIEUHBIA TpPAaKT BHOCUT CYIIECTBeHHbIM BK/IaJ, B OOIMiA
TOPMOHA/IbHBIN 0aslaHC OpraHu3Ma C TTOMOIIBI0 HeCKOTBbKUX MeXaHU3MOB: 1) TyTeM TPOAYKIIMU psijia
TOPMOHOB >KU3HEHHO Ba)KHOTO 3HaueHUsl; 2) myTeM oOpa3oBaHUs HEKOTOPBIX 3K30TOPMOHOB, KOTOPbIe
WUTPalOT Ba)KHYKO pOJb B Jerpajaiuyd M TpaHchOpMaliMy BeleCTB MPU WX SHTeporeMaruueCcKou
LUUPKYISIUU. [opMoHanbHasi (PYyHKLUSI >KeJTydOUuHO-KUIIIEUHOrO TPaKTa SIB/ASIETCS BUTAIbHOM, Kak U
(GyHKI[MS aCCUMUIISILIMKM, KOTOPasi OTHIOAb He CBOAUTCS K MOCTYIVIEHUIO HYTPUEHTOB B opraHu3Mm. [lo-
BUJMMOMY, TIOZI0OHO BHUJIOBBIM OCOOEHHOCTSIM HYTPUTHBHBLIX TIOTOKOB, CYIIIECTBYIOT U BU/IOBbIe
pa3nMuusi peryasiTOpHbIX MOTOKOB. CrieflyeT Tak)Ke OTMETUThb, UTO B Jlerpajaldd U TpaHchopmaluu
TOPMOHOB MPUHUMAIOT yuacCTHe >Ke/yI0YHO-KUILIeUHbI TPAKT W IVIaBHBIM 00pa3oM ero BaKHeWImi
JlepuBaTr — IeyveHb.

HakoHell, B 3aK/t0ueHMe B CBs3U € npobiemoii kaxekcuu (cM. 6.3.1) ciefyer ckas3aTh O HeJJaBHO
C/leJITaHHOM T0pa3uTe/IbHOM OTKPBITUU. Peub nzeTr o KaxekTuHe. PaHee TpaJULIMOHHO TIPUHUMAJIOCh,
YTO OJHUM W3 OCHOBHBIX (DAKTOPOB, TIPOBOLIMPYIOLMX pa3BUTHE KaxXeKCUU Yy OHKOJIOTHYeCKHX
OOJIbHBIX, TIDU TsDKeNbIX UH(EeKLUsX, TTapa3uTapHbIX U psifie Apyrux 3abosieBaHUM, SIBISIETCS, CKOpee
BCETo, TOKCUKO3. [Ipu 3Tux Gosie3Hssx Hab/OAAOTCS CHU)KeHWEe MacChl Tejla, U3MeHeHUe TaTTepHOB
JIEMKOLIUTOB U MHOTHe Apyrue CUMITOMbL. OJHAKO B HACTOsilee BPeMs BbISICHWUJIOCH, UTO (heHOMEeH
KaXeKCHUU CBsi3aH C TMpoAykKiuei ocoboro (akTtopa — KaxeKTWHA. JTOT (DAkToOp Bbiie/ieH U3
MakpodaroB ¥ HEKOTOPBIX APYIUX KIeTOK, OUUIleH U UJIeHTU(MULIMPOBAH KakK 0esloK C MOJIeKY/IsIpPHOMN
maccor 17000. AMMUHOKMUC/IOTHAsI TI0C/Ie/l0BaTe/lbHOCTh €r0 FOMOJIOTMYHA TaKOBOM HEKPOTHYECKOro
dakTOopa OMyXo/M uesOoBeKa. YCTAHOB/€HA TakXXe ero CBI3b C UHTep/ielkrHOM-1. BBeneHue
BBICOKOOUMIIIEHHOTO (haKTopa [I0CTaTOUHO J/Is1 TOrOo, uTOOBI BbI3BaTh cCrieljuduueckre s KaXeKCUu
sieneHusi. (ITogpo6HO CBoOCTBa KaxeKTHUHA U M@XaHW3M ero /IeliCTBUs OCBellleHbl B GyHZAaMeHTabHOM
o630pe: Beutler, 1988.)



I'nmaBa 7. CnenqupruecKoe AHHAMHUUYECKoOe IeViCTBUe MUIIH




7.1. BBoaHbBIE 3aMedaHU s

Y GOMBIIMHCTBA OPraHW3MOB MO>KHO BbIIEJTUTH COCTOSIHWE T0JIofia, TIPU KOTOPOM HCIIO/Ib3YIOTCS
9H/IOTeHHbIe TIMIIEBbIe pPecypchl (3HAOTpodHs), M COCTOSIHHE CBHITOCTH TI0C/Ae TIoTpebneHus
9K30TeHHbIX MUIIEBbIX BellleCcTB (3k30Tpodusi). Cyllle CTBYIOT TaK)Ke MepeXo/[Hble Pe>KUMBbI OT I'0JIOTHOTO
COCTOSIHUSI K CBITOMY U OT ChITOrO K TrojiofHOMY. C TOUKU 3peHUs] «TPaHCIOPTHOW» TEOpWH, KOraa B
pacueT TIPUHUMAETCSl JIWIIb BCacblBaHWE TIHIIEBLIX CYOCTpPAaTroB, 3TH COCTOSIHUSI CUMMETPUUHBI U
OT/IMYAOTCA 3HAKOM. Tak, Mpu Tepexofie OT TOJI0AHOI0 COCTOSIHUS K ChITOMY SH/IOTEHHOEe MUTaHue
MOCTENEeHHO CMeHsIeTCsl 3K30reHHbIM. [Ipy mepexofie OT ChITOCTH K T0JIOy B KaueCTBe MUILM HAYMHAKOT
WCIIONb30BaThbCsl COOCTBEHHBbIE CTPYKTYpbl OpraHu3ma, T. €. 5K30TeHHOe IIUTaHhe CMEeHSeTCs
9H/IOT€HHbBIM.

PeasibHBIM MpOLIeCC HAChILEHUs ropasfo cao)KHee. OH 3aBUCUT He TOJIBKO OT MOCTYIUIeHUS B
OpraHu3M TUIIEBBIX BEIeCTB, HO U OT Peryisiuyd MeTaboaruecKuUx TpolieccoB. B mocieqHem ciiydae
T10/], B/IUSIHUEM HEPBHBIX U XMMUUeCKUX CUTHAJIOB MEHSIIOTCS KaK ypOBeHb, TaK M XapakTep oOMeHa
BellleCTB (BCe ellle He /10 KOHI|Aa UCC/Ie/IOBaHHbIN). POb XMMUYe CKUX CUTHA/IOB HACTOJILKO BeMKA, UYTO
COCTOSIHHE CHITOCTH MOXXeT U3MEeHUTb 00MeH, a Tak>Ke MepeK/IIUNdTh ero C TOJIOAHOr0 Ha ChIThIl 0e3
TIOCTYIUIEHUS] TIMIIEBbIX BEIECTB B OpraHu3M. TakuM o00pa3oM, acCUMWISALIMS TIWIM CBsi3aHa C
TOCTYIJIEHWEM BO BHYTPEHHIOIO Cpej/ly OpraHM3Ma He TOJIbKO MUIIEBbIX BellleCTB, HO U TpPoduue CKUX
PEryJATOPHbIX CUTHA/IOB.

[To-BUIMOMY, BaXHO YYWThIBaTb, UTO B XOZA€ SBOJIOLMUA Yy OPraHU3MOB MHOTHUX TPy
BbIpabOTa/MCh TakWe ajibTepHaTHBHbIE (H3MOJIOTUUECKHe COCTOSIHUSA, KaK T'OJIO[ U ChITOCTh, COH U
OoIpcTBOBaHME, a TakK)Ke IIepexofiHble peXHMbl OT OFHOTO COCTOSIHUS K apyromy. [lo Bcei
BEPOSITHOCTH, /IJIs1 YesioBeKa M BBICILIMX )KUBOTHBIX 3TU a/ibTepHaTHBHbIe (DYHKIIMOHATbHbIE COCTOSHUS
ype3BbIUAWHO CYIeCTBEHHbI U B 3HAUMTE/IbHOM CTEeNeHM CBA3aHbl C TOPMOHA/JBLHOU JIeSITe/IbHO CThIO.
MHorue ¢hopMbI TaTOIOTHH 00YC/IOB/IEHBI HAPYITIEHWEM Yepe/IOBaHUS ITUX [BYX COCTOSTHUM.

Kak >ke TIpOMCXOIUT Mepexof, OT roJiofia K CBITOCTU U OT ChITOCTHU K ronofy? [Insi oTBeTa Ha 3TOT
BOIIPOC CJie[lyeT pacCMOTpeTh crieliudrueckoe AuHaMmuueckoe aevicteue (C 1) nuim.



7.2 CrnenududecKoe AHHaAMHUYECKOe IeHiCTBHE IMUIIH U 00bICHSIOIHe
ero Teopuu

[Mpexxge uem oxapaktepu3oBarb C/I/] muiiy, cremyeT CkKa3aTb HECKOJBKO CJIOB 00 OCHOBHOM
obmeHe. Ilog 0CHOBHBIM 0OMEHOM TMOHUMAETCSI HEKOTOPbIi MUHWUMAaJIbHBIM, CBOMCTBEHHBIM JAHHOMY
OpraHu3My YypoBeHb OOMeHa, KOTOpbIM OTpa)kaeT SHEpPruio, pacxolyeMyl0 Ha MeTabomyecKue
TIpoLie CChl, KpOBOOOpallleHWe, BHeIlHee AblXaHue, 0OHOB/IEHWE CTPYKTYP M T. [I. B COCTOSTHUU TIOKOSI.
[To-BUAMMOMY, TOHSTHE OCHOBHOTO OOMeHa CITpaBeJjIMBO TOJBKO /JIi BBICIIMX OPraHW3MOB C HX
COBepIIIeHHbIM romMeocTa3oM. OCHOBHOM 00MeH, KOTOPBIA KJIMHUITUCTHI YoKe JaBHO OLIeHU/IN KaK OJuH
13 Ba)KHBIX TTOKa3arejieii HOpMa/IbHOTO WM TIaTOJIOTHUYEeCKOTO COCTOSIHUSI OpraHu3Ma W pa3paboranu
COOTBETCTBYIOIIME CTaHZAPThI TIPU €ro OIpe/leJieHUH, C Hallled TOUKW 3DeHUs SIBJISeTCS Takke
CyMMapHbIM TIOKa3aTejieM pabOTbl TOMEOCTAaTHPYIOIMX MeXaHM3MOB. OTO JlaeT HaM IpPaBo
MO/IePHHU3UPOBaTh K/IaCCUUeCKOoe Orpe/ie/ieHre 0CHOBHOTO 00OMeHa, OXapaKTepH30BaB ero Kak ypOBeHb
SHepreTUye CKMX 3aTpar, CBSI3aHHbIX C MOAep)KaHreM romeocTasa (Yrones, 1978).

Cnenyetr 3aMeTHTb, UTO OCHOBHOM OOMEH MOXXET MEHSITbCA TI0J, BJIHSHUEM SKCTpeMaslbHbIX
BO3/IeICTBUM, TMpPU TIaTOJIOTMM, B 3aBUCUMOCTH OT (PYHKI[MOHA/JLHOTO COCTOSIHUSI OpraHu3Ma.
OcHoBHOM 0OOMEH 3aBHCHUT Tak)Ke OT BO3pacTa uejiOBeKa, ero rIoJjia, Macchl Tesa, (u3nyeCKoi
akTUBHOCTH (Tabm. 7.1).

Ta6mna 7.1. OcHoBHOM 00MeH //1s1 B3poc/ioro HaceseHuss CCCP B 3aBHCMMOCTH OT I10J1a,
Macchl Tesia U Bo3pacta(mno: 'anmmapos, 1989)

OcHoBHOM 00MeH (KKaJ)

Macca Tena (Xr)
18-29 net 30-39 net 40-59 et 60-74 roga

My>KUMHbBI

50 1450 1370 1280 1180
55 1520 1430 1350 1240
60 1590 1500 1410 1300
65 1670 1570 1480 1360
70 1750 1650 1550 1430
75 1830 1720 1620 1500
80 1920 1810 1700 1570
JKeHIIHBI

40 1080 1050 1020 960
45 1150 1120 1080 1030
50 1230 1190 1160 1100
55 1300 1260 1220 1160
60 1380 1340 1300 1230
65 1450 1410 1370 1290
70 1530 1490 1440 1360

[lpu oieHke T1iOoTpeOHOCTel uesloBeKAa B SHEPIUM  CJle[lyeT YUUThIBaTh KOJIMUECTBO
MeTaboMM3MpOBaHHOW 3Hepruu u3 mnorpebnsemoii munm (063op: Nammapos, 1989). CocraB mnuim
OKasbIBaeT CyIIeCTBEHHbIM 3((deKT Ha 3Heprorparbl opraHu3Ma. B KkauecTBe mnpumepa MOKHO
ripuBecTy AaHHble (Pi-Sunyer, 1990), cBUAeTe/LCTBYIOLIME, UTO YPOBEHb >XUpPA B MHUIIE 3HAUUTETBbHO



BAMSIET Ha TTOTpebeHre sHepruu (Tabs. 7.2).
Tab/mua 7.2. IloTpe6/ieHre SHePruy M MUIIY )KeHIIHHAMHU B 3aBUCHMOCTH OT YPOBHSA XXHPa
B AueTe (mo: Pi-Sunyer, 1990)
YpoBeHs xupa B guete (%)
15-20  30-35 45-50
[Torpebienne sHepruu (Kkan/cyr) 2087+94 2352+112 2714+105
Bec numm (r/cyT) 1496470 146572 1412464

®enomen C/J1 nuiy, NMpUB/IEKalOLM MPUCTAJbHOE BHUMaHWe (DM3UO0JIOTOB U KJIWHULIMCTOB,
6611 OTKPHIT Oosiee 100 sieT ToMy Ha3zaj,. (ITta npobiaema 1MogpoOHO OCBellleHa B psifie HalMX 0630DpOB:
Yrones, 1978, 1985.) Iox CO/ riompa3ymeBaeTcsi MHTeHCHU(UKaLMS oOMeHa BeIeCTB MOC/e TpruemMa
MU Ye/IOBeKOM U BBICIIIMMU >KUBOTHBIMU T10 CPaBHEHUIO C YPOBHEM WX OCHOBHOro obmeHa. Tak, y
ye/iOBeKa TIOBLIILIEHWE HEPreTHYeCKOro oOMeHa MpoucXoauT yke depe3 15-30 MuH mocsie mipuema
TIUIIM, 0CTUTaeT MakcuMyma depe3 3—6 u u coxpaHsieTcsi B TeueHue 10-12 u. Haubosiee BbIpa>keHO
COHd mocne OGenkoodi mnumw (ToBbIIeHWe oOMeHa pgocturaetT 40 %), VIVIeBOAbI BbBI3LIBAIOT
CylleCTBeHHO MeHbLUMU 3(@ekT. CXoqHble AaHHbIE MOIy4YeHbl HAa >KUBOTHBIX. JKHUDBI B OT/IMUME OT
OenKkoB M YIVIeBOJIOB HE3HAUUTE/LHO TMOBBIIEAIOT 0OMEH IO CpaBHEHHIO C OCHOBHBIM, a WHOT/A
TopMo34T ero. C/1/l nully He OrpaHUYeHO JIMIb MOBBILIEHUEeM SHepProTpar OpraHvM3Ma, HO CBSI3aHO C
BbIBe/IeHHEM 3HAUMTe/TbHBIX KOJIMUeCTB Oe/TKOBOTO a30Ta C MOUOM.

Inst o6o3Hauenusi C1/] nuim HepeJKO UCTOJIb3YHOTCS U Jpyrue TePMUHbBL TOCTIIPaH/AuabHbIe
3¢ deKThl, BAUSHUME MUIIM HAa OCHOBHOW oOMeH W T. 1. B 3apybexHoli /MTepaType IIMPOKOe
pacnpocTpaHeHue MOAY4YU/Io TOHSITUe TepMUuueckoro nuieBoro 3¢ dexkra. OgHako, C Halllell TOYKU
3peHus], 3TOT TePMUH He BIIOJIHE Y[aueH, TaK KakK B JeUCTBUTEJBHOCTU IOCJ/e TpyveMa MU UMeeT
MeCTO He TOJIbKO TIOBbIILIEHWe dHepreTuueckoro oOMeHa, HO U yCUJieHHWe a30TUCTOTO U YIVIeBOAHOTO
oOMeHa, W3MeHeHWe BOJHO-COJIEBOTO OOMeHa, TOHYyCa COCYAOB, (YHKIMOHAIBHOTO COCTOSIHUS
Pas3/IMUHbIX SHAOKPUHHBIX Xeye3 U T. A. [lo-BUuauMOMY, Tak Ha3blBaeMbld MUILEBOW JIEMKOLIUTO3 U
M3MeHeHue YPOBHS TUIIEBOrO BO30OY)KJEeHUs] TakKe SIBASIOTCS KomroHeHTamu CIIJI muim, Tak Kak
OTPa’karoT MHTEerpa/IbHYI0 peakLHIo Ilepexo/ia OpraHrM3Ma OT I'OJIQLHOIO COCTOSIHUS K ChITOMY.

Kak oTMeueHO Bblllle, YCU/IeHUe JHEpPreTHuyecKoro obMeHa, SIB/sIOILEeCs OJHUM U3 Haubosee
TUMHWYHBIX Y, BEPOATHO, Ba)KHbIX Npu3HakoB CJI/] muiy, ocTaB/isgeT B T€HU CJI0XKHOCTb OTBETHOU
peakMyd OpraHW3Ma Ha IIOCTYIJIEHWe [UILEBbIX BeIeCTB, YTO MOB/JMUSJIO Ha WHTEpIIpeTaluio
MeXaHH3MOB 3TOro (peHOMeHa.

B nocnegnue fecsarunetus uHaTepec kK CA /1 muiiy pe3ko Bo3poc. bbuio 06HapyKeHo, UTO MeXXy
O)KMDEeHUEeM U, CJiefloBaTe/IbHO, KOMITJIEKCOM 3abo/ieBaHU, CBSI3aHHBIX C MpeBbIIeHNeM Beca, C OHOU
CTOPOHBI, U ocnabneHrieM umu ucuesHosenvem C/ /I muiiy — C ApPyrow, CyilecTByeT ompejeseHHast
cBsi3b. C 3TuMu  HaO/IOAEHUSIMU  TIePeK/MKATCS  /IaHHble, CBU/ETeTbCTBYIOLME, UTO CBSI3b
HabmofaeTcsa Takke Mexxay CAI mumm v anmeTtuTom. (s cripaBku cM.: YroseB u ap., 1989; cwm.
Takxe I 8.).

[To3Bonmmm cebe ciienath HeOOMbBINON UCTOPUUE CKUI KCKYPC, KOTOPBIM 1aCT BO3MOXXHOCTh JTyullle
TIOHSTh KaK TIPOTHMBOpEeUMsi, TaK U pa3BUTHe 3TOM npobnembl. MTak, CyIleCTBYeT HeCKOJBKO Teopuit
COO mnwuum. Wcropuuecku Haubosiee CTapoul sBASIETCS TeOpHs SHEPreTUUecKod CTOUMOCTH
nepepaboTku u BcacbiBanus nunm K. Lyniia u @. Mepunra (Zunz, Mering, 1883). CoracHo 310l
TeopuH, TIOBbIlleHWe oOMeHa BeleCTB I0C/ie TpuemMa TMHUIM BO3HUKaeT B pe3yabrare YCUJIeHHOMN
paboThI XKeTyn0uHO-KUIIIeUHOTO TPAaKTa MpU ere repeBapyuBaHUM U BcachiBaHMU. OfHaKo yxke B 1885 T
pacuetsl K. ®oiiTa mokasanu, 4TO IHepreTHuecKue 3aTpaTbl Ha TepepabOTKy U yCBOeHHe THUIIM
COCTaB/SAIOT Ul HeOosbilyto yacTh ee C[J]. Kpome TOro, u3BeCTHO, UTO >XUDbI, KaK U Oeskw,
TpeOylOT 3HAUUTE/NbHOM aKTUBHOCTH TUII[EBapUTE/ILHOTO arifapara, HO B OT/Wuve OT Oe/ikoB He

Iloka3arennb



Bbi3bIBatOT C/I /1.

B 1902 r. . Py6uep (M. Rubner) nipezyioxxun Teoputo, ro3aHee pa3putyto I. JIackom (Lusk, 1931)
Y MHOTUMM JIDYTUMH, KOTOPYIO MO>KHO ObUIO Obl Ha3BaTh MOCTPe30pOIMOHHON. B cooTBeTCTBUM C Hel
TOBbIIIlEHWe OOMeHa BellleCTB 0OYC/IOB/IEHO TIPSIMBIM [JIeMCTBUEM pe30pOHMpOBaHHBIX BeIeCTB, B
0CO0EHHOCTH aMUHOKMCJIOT, Ha COMarhueckue KJIeTKU OpraHu3ma. Bo3HUKHOBeHUe 3TOW Teopuu
OTHOCWJIOCh K TMepuofy, KOrJa elle He CYIIeCTBOBA/O pa3BUTHIX IIpeJCTaB/JIeHUM O MeXaHHW3Max
azotuctoro obmeHa. OfHaKoO yke B TO BpeMs ObUIO OOHapyKeHO, UTO AMUHOKHC/IOTHI TIPHU MX
notpebsieHUd WM TlapeHTepajbHOM BBe/IeHWU CIOCOOHBI MOBBIIIATH OCHOBHOM 0OMeH. Bo3HukaeT
BOMPOC, KakuM 00pa30oM aMUHOKUCJIOThI CTUMYIUPYIOT obmeH? B 1957 r. moctpe3opOijroHHbIE
3¢(eKThI TOITIOUIEHHbIX MUILEBbIX BeLIeCTB MOJYYMU/IU HOBYKO MHTEpIIpeTalyi0 B HCC/Ie[JOBaHUSIX
OZIHOTO U3 KPYIMHeNImMX coBpeMeHHbIX OnoxumMukoB A. E. bpaynireiina. A. E. BpayHiirelin cBsi3biBas
Bo3HUKHOBeHue CJI/] mUIIM C TeM, UYTO aCCUMUJISALYS, UHTepMeuapHbIi 00MeH aMUHOKUCJIOT, CUHTe3
TIeNITUHBIX CBs3el W HEKOTOpble JTarbl KaTaboMMueckoW CTafuu a30TUCTOro oOMeHa TpeOyroT
3HaUUTeNbHBIX 3arpaT AT® c obpa3oBanuem AP u HeopraHuueckoro ocdara, CTUMYIUPYIOIIMX
TIPOL[eCChl KJIETOUHOTO [bIxaHusl. [ToKa3aHO Takxke ycueHHOe MoTpebeHre KUCIOPO/Aa U BbiiesieHue
YIJIEKMCJIOTO ra3a I0CJie BHYTPUBEHHOI'O BBeJEHHS CMEeCU aMHUHOKMC/IOT He TOJIbKO MBILILIaMU, HO
TaK)Ke KUIIIEYHUKOM U JIPyTMMU BHYTDEHHUMU OpraHaMH.

B 1896 r. B naboparopuu W. I1. I1aBnoBa H. B. Ps3an1ieB 06Hapyxui HeKOTopble 3G deKThl TTUIIH,
KOpeHHbIM 00pa3oM u3MeHUBIMe mpejcTaBieHuss o6 ee C/JJ. OH mokaszan, 4YTO TPU MHUMOM
KOpMJeHUM cobak, Korjja cChejaeMasi MWINA BbIBAJWBAeTCS uepe3 Iiepepe3aHHbId mnwuileBon (U,
c/iefloBaTe/ibHO, BCe 3((eKThl NMPUCYTCTBUS MUILEBBIX BelleCTB UCK/odatoTcs), CJ] TeM He MeHee
coxpaHsieTcsi. B 3Tux paboTax ornurcaHoO MHOTOUacOBOe yCHJieHHe a30THUCTOr0 oOMeHa, TeCTUPYeMOTo
T10 BbIJIeJIEHUIO0 MOYeBHHBI MoukaMu. Ha ocHoBanuu 3tux pesynsraroB U. I1. I1asnos u H. B. PasaHues
caenanu BeiBoJ, uto C/ /] nuuy siBnisieTcs ped/IeKTOPHBIM OTBETOM Ha akT e/ibl. DTa TMIoTe3a HaMHOTO
oriepeusia CBOe BpeMs U B TeUeHUe JINTeJIbHOT0 BpeMeHU He KOMMEeHTUPOBaslach.

B 40-50-x rogax B paboTax, TIpoBe/ieHHBIX TJIaBHBIM 00pa3oM B jiabopaTropusix, pyKoBoAuMbIx K. M.
BrikoBbiM, A. [. Cronumom u P. T1. OnbHSIHCKOM, Ha UesioBeKe U KUBOTHBIX ObUIO TIOKa3aHo, YTO OIUH
UMb akT efbl (6e3 MoCTyIIeHus: UIIM /ISl ee Jia/ibHelIneli epepaboTKM U BCacChIBaHUSI) BbI3bIBAaeT
Cyllle CTBEHHOe TIOBbIIIIEHNe SHepreTuueckoro obOMeHa, U3MeHeHUe YPOBHSI IJIFOKO3bl B KPOBU U T. [I.
(0630pb1: Cionum, 1952; OnbHsAHCKast, 1964). OTu JaHHBIe He OCTaB/AsUId COMHeHUH, uto C /[ num
cofiep>XXUT pedIeKTOPHBIN KOMIIOHEHT, 00yC/IOB/IeHHbBIN pa3/ipakeHreM pelelTOPOB TMOJI0CTU PTa TIpU
efie. B skcnepuMeHTax Ha cobakax MpOJeMOHCTPUPOBAHO, UTO ped/IeKTOPHbIN KOMIIOHEHT COCTaBJIsSieT
HeckobKo 6omee 50 % ot C[ /[ muiiy, pa3BUBArOIIETOCs MO C/ie UCTUHHOTO KopmiieHus. Eciiv y ogHOrO
U TOTrO >Xe >XHUBOTHOro uccaenoBarb C//] muiy npd UCTUHHOM YW MHUMOM KOPMJIEHWM W TIpU
BKJIa/IbIBAHUM MsiCAa B JKeJIyIOK, TO CyMMa 3(@eKTOB OT MHHMOIO KOPMJIEHHSI MSICOM U OT €ro
BKJIa/IbIBaHUS B »KeTynoK 6/m3ka K C/I /1 mpy ICTUHHOM KOPMJIEHHH.

B 3Tux e naboparopusix 6610 06Hapy)KeHO, UTO MPHY MOBTOPEHUY MHUMOTO KOPMJIEHUS Y OTHOM
U TOM >Ke CODaKM OCTaeTCss HeW3MEeHHOW CTUMY/ISIUSI >KeJyIO4yHOW CeKpelu, HO TIOCTereHHO
cHwkKaeTcss U ucuezaer CAJ munp. Ha ocHOBaHMM 3TUX pe3ynbraToB ObUT C/ie/iaH CIpaBe/|TUBbIM
BbIBOJI, UTO aKT e/bl BO30OY)K/aeT >KeNyJOYHYI0 CEeKpeljui0 B TOpsiike BPOXKIeHHOTO 0e3yc/I0BHOTO
peduiekca, Toraa Kak opaibHbiii komroHeHT C[I/1 mpescTaB/sieT coboi, Mo-BUAUMOMY, HaTypaabHbBIN
ycnoBHbIM pediekc. OfAHAKO MU B TO BpeMsi M TM0O3/JHee OCTaBajJOCh HesACHbIM, Ha 0a3e Kakux
Oe3yc/IOBHBIX peakiuii (OpPMUPYIOTCS HaTypasbHble pedieKChl, Wrparoilie CTO/b Ba)KHYIO DOJb B
peanusauuu G/ nyim.

I nst nonuManus ¢usronorudeckoit poar CA/l Nyl 1 ero MexaHW3MOB C/ielyeT YUUThIBaThb, UTO
TpUeM TIMIM COTIPOBOXK/AeTCSl He TOJMbKO WHTeHCu(UKalueli >SHepreTuueckoro obmeHa U
Karabonm3Ma aMUHOKUC/IOT. Kak OTMeueHO Bhbillle, pa3HbIMU aBTOPaMHU OOHapy)KeHbl W3MeHeHUs



YPOBHSI TJIFOKO3bI B KPOBHW, C/IBUTM BOJHO-CO/IEBOrO OasaHca, M3MeHeHUsi TOHyca COCYIOB W [p.
CyllleCTBylOT MHOTOUMC/IEHHbIe UCCe[ioBaHUs, IIOKa3biBalolle, UTO B KOMIIJIEKC peakI[ui,
obo3Hauaembix Kak CJIJ/l TWIM, BOBIEKAlOTCS, B UAaCTHOCTH, CHMIIAaTUKO-aJpeHasioBas CHCTEMa,
TUIOTa/IaMyC U IIMTOBU/IHAS »Kesie3a (0030p: Yroses, 1978).

Mbl yxke orMmeuanu, uto C/[I/l nOuIM OTpa)kaeT He TOJBKO [JOMOJIHUTEe/IbHbIe pacXofpbl,
HeoOXoZiMbIe 1715 Tiepepab0TKU U YCBOEHUSI ee OIpe/ie/ieHHOTO KonuecTBa. Bo3MoXXHO, KpoMe Toro,
ofHOM U3 «3ajau» C/Jl muiy sIBAsSeTCS aBTOPery/slus SHepreTuueCKUX U IJlaCTUUeCKHUX pe3epBOB
opranusmMa. BepostHo, 6marogaps C/I muim okuraercss u30bITOK Kajopuil. B 1onb3y Takoro
TipeIiooKeHus1 CBUeTebCTByeT cHKeHre C//] Myl y /ito[iel, CKJIOHHBIX K OkKupeHuto. B 1976 T.
A. . KnuopuH 06Hapy)KU/ 3Ty Ba)KHYIO 3aKOHOMEPHOCTD Y ZIeTell.

OTBeT Ha MHOTMe HepellleHHble BOMPOChI O MexXaHuW3Me pa3Butus CHJIl nuimm U ero
(Gb13M0M0rMUeCKOM 3HAueHWU TIpHlliesl B CBS3M C H3yyeHHeM (YHKIUM KHUIIIeUHOW TOPMOHA/bHOMU
cuctembl. Ctano noHaTHo, yto C/I/] muilm oTpakaeT HeKOTOpble BakHble 3G (eKThl peryisiTOpHOro
MOTOKa, CTUMY/IUPYEMOTO ee MOCTYI/IEHUEM.



7.3. Cnenudrueckoe JHHAMHU4YeCKoOe JeHCTBUe NMUILU U KHIIeuHast
ropMOHa/IbHasi CUCTeMa

Bcg COBOKYIMHOCTB [JaHHBIX MO3BOJISIET CUMTATh Kjacchueckue rpefcrasieHuss o CH mynm
CJIMIIKOM ~ YTIPOIIIEHHOM WHTeprpeTaliedl CJIOKHOTO U MHOroobpa3Horo rmpoiiecca, TO4YHee
COBOKYITHOCTU TIPOL[€CCOB, CBSI3aHHBIX C IepexXofOM OT TOJIOAHOTO COCTOSIHUS K CbITOMY. [IpuHSATO
CUMTaTh, UTO JMIb Oenku oOmazar0T BeIpakeHHbIM C/I/I, yryieBoApl OKa3bIBalOT Cabbiii 3ddekT, a
JKUPBI Jla)ke TOPMO3SIT ero, mpuyeM MOTYT CHUMarb CTUMYIMpYIOLee neilcTBHe msica. Kpome Toro,
JKUPBI BbI3bIBAIOT CTUMY/ISILIMIO CEKPELIMM aHTUAUYPeTHUYeCKOro TOPMOHA, U 3TOT 3¢ (deKT MOTHOCThIO
WJIY TIOUTU MOJIHOCTBIO CHUMAETCS aJIKOr0JIeM.

WccnenoBanus Hallled JabopaTtopuy, TMOCBsIIEHHble (U3MONIOTUUECKONW pOMU  KUILIeUHOM
TOPMOHA/IbBHOW CHUCTEeMbl, TIpUBeIM K BbIBOJY, 4YTO CpeJd MeXaHU3MOB, KOTOpble WIParoT
MEepPBOCTENEHHYKD POJib B Pa3BUTUM BCEX WM IJIaBHbIX KOMIOHeHTOB C/I/l muim, HaxomaTcsi U
TOPMOHBI, MPOAYLIMPYeMbIe K/IeTKaMH JKelyJOYHO-KUIIeYHOT0 TpakKTa nocJse rpruema nuuy. (JaHHbIA
BOIPOC /IeTaJlbHO paCCMOTPEH B HallMX CBOAKAaX: Yroses, 1978, 1985.)

B 1966 1. coBmecTHO c JI. A. VicaaksiH MbI UCCJ/Ie[IOBa/TM BAUSIHUE MSICHOTO 3aBTpaka Ha ra3000MeH
y Koitiek (0030pbl: YrosieB, 1978, 1985). ¥ KOHTPOJIbHBIX MHTAKTHBIX >KUBOTHBIX ObUTH OOHApY)KeHBI
turmunble s CJ] munm ctumynupyronpe 3¢bdeKThl, Torla Kak y Kolllek 6e3 aBeHaALlaTUITepCTHOM
KUILKY TIOTpeO/ieHre Msica B TeX JKe YC/IOBUSIX B TeUeHHe TIePBbIX 3 U IMOBBIIIEHUs dHepreThueCKoro
oOMeHa He BbI3bIBas0. Mexx/ly TeM HalOJrofieHUs TIPOBOJW/IMCH Yepe3 3HauuTesbHble CpoKu (7 u Gosee
MeC.) MOC/e OIepaTUBHOrO BMeLaTe/bCTBA HA JXMBOTHBIX C XOPOLMM amnreTUTOM, He HMEeROLX
PaCCTPOUCTB MUllleBapuTebHOU (yHKIMKU. TakuM oO6pa3oM, HeCMOTPsI Ha COXpaHeHUe pedieKTOPHBIX
CBfI3€M, a TakXXe IMPOLIeCCOB TIMILIEBADEHHUS W BCACblBaHUS, Yy [AYOJEeHIKTOMHPOBAHHBIX KOILLIEK
COXPaHSIUCh JIUIIIh TI03/IHUE MOCTpe30pOLroHHbIe 3(D(eKThI, TTPUTOM, TIO-BUAUMOMY, B CYIIle CTBEHHO
ocnabneHHOM Bujle. JTU JaHHbIE [laBa/id Cephe3Hble 0OCHOBAHUS CUMTaTh, uTO A7s peanusauuu COJ1
nuiy (0coGeHHO B MepBbie Yachl U YaCTUUHO B Oosiee TI03/1Hee BpeMsi) He0OX0AUMO yyacThe KUIIeUHON
TOPMOHA/IbHOW CUCTEMBI.

BeiiBuHyTass HamMu B 1966 I. Teopus O po/vd KUIIEYHBIX FOPMOHOB B pa3Butuu G/l mumm
CBOAMUTCS K creayromemy (063opel: Yrones, 1978, 1985). Iluiia, mocTyrasi B >KeTyL0UHO-KHUIIeUHbIH
TPaKT, BbI3bIBAeT BbIJe/J€HUEe KHCJIOTO JKeIyJOYHOIO0 COKa, KOTOpPbIM Hapsily C pas3/IMuHbIMU
KOMIIOHEHTaMU CaMOW MUIIMA CAYKUT CTUMYJISITOPOM TPOAYKIIMY KUIIIEUHbIX TOPMOHOB C JIOKQ/IbHBIMU
u obmmmu 3ddekramu. Ornupascb Ha To, uTO O0KaZia IMTOBUIHOM >Kesie3bl TpeayrpeXxaaeT
Bo3HUKHOBeHHe CJI/I wmsica mocsie ero moTpebneHUs, a [yOAeHIKTOMUSI TIPUBOAUT K Pa3BUTHUIO
TUNO(QYHKIIMK UMTOBUAHOU >Kejie3bl, KOTOpasi COXpaHSeTCS Ha MPOTSHKEHUU psifia JieT, MOXXHO
JIOMYCTUTh CBSI3b MEXAY STUMU SIBJIEHUSIMH.

[ elCcTBUTeNBHO, KaK MPOJEeMOHCTPUPOBAJ ClleLiMaIbHbIM aHa/ln3, BO BCeX TeX C/Iydasix, Koraa rnpu
MHUMOM KODMJIEHWM >KeJyJOYHbIM COK He MOCTYyMaeT B JBeHaJLaTUIIePCTHYI0 KULIKY, a U3/IUBaeTCs
Hapy’XKy, TIOBBIIIEHNEe SHEepPreTUUecKoro obMeHa BbIDA)KEHO C1ab0 WM TIOMIHOCTBIO OTCYTCTBYyeT. W3
5THUX JKe MPUMepOB CJIe[yeT, UTO Jpyrue CTUMY/ISTOPBI KMC/IO0U JKeJTyNOUHOW CeKpeLUU JO/DKHbBI TaKKe
TIPUBO/IUTD K TOBBIIIEHNI0 00MeHa, UTO XOPOIIIo COBIA/IaeT C IKCIIepUMeHTaIbHbIMU JJaHHBIMHU.

C pa3BrHBaeMOM TOUKW 3DEHUS], CTAHOBATCSI TOHSTHBIMU CTUMY/IMPYHOIEe [elCTBUE MHHUMOTO
KOPMJIEHUSI, BIUSIHME DPA3/IMYHbIX CTUMY/ISATOPOB JKEJyNOUHOM CeKpeluu U uX Hed3(P(eKTUBHOCTh Y
AYO[€HPKTOMUPOBAaHHBIX >KUBOTHBbIX. EC/IM Takoe TMpearosnoxeHue IMPaBUIbHO, TO WMUTHUPOBAaTh
TIOBbIIlIeHWe TMOTpebeHusi KUCI0poAa, KoTtopoe XapakTepHo mAnas COJl nuiiy, MOXXHO TIPSIMbIM
BBe/IeHeM pa30aB/ieHHOTO pacTBOpa COJISHOM KHUC/IOThl B /IBEHA[I[aTUMEPCTHYI0 KHUILIKY Oe3



CTUMY/ISILIAMA  PeLieNITOPOB TIOJIOCTU JKeJy[Ka, >KeIy[JouHOM CeKpellud, a Takxke 0e3 BHYTpH-
YKeTyIOuHOTO WK TlapeHTepabHOTO BBeJIeHUs aMUHOKHUC/IOT. B camMoM jiesie, Mbl MOKa3ajau, uTo TMpU
opoliieHnu BeHaAaruriepcTHOM KUKU 0.1 %-HbiM pacTBopoM HC1 uepe3 XpoHUUe CKY BXXUB/IEHHBIM
MUKDOKaTeTep y TOJIOAHBIX KPbIC Hab/tOfaeTCs JOCTOBEPHOe TMOBBIIIeHHe TOTpeOseHusl KHUCI0poa,
TOIJa KakK c/1aboI1ie/iouHbie pacTBOPLI OMKapOoHaTa He CKOJIBKO CHUKAlOT ypoBeHb 0bMeHa (puc. 7.1).

b4

110

|
=
—

7l w1 " - 3

Pl

HT i

! J I ! I L |
10 20 3o 40 50 60 70 a0

Puc. 7.1. BnusHue BBefeHusi B ABeHajuaruriepctHyro Kuuky 0.5 mu 0.1 %-Horo pacrtBopa
cosisiHOM KMcoThl (1) u pactBopa Punrepa (2) Ha morpe0sieHre KHC/IOpoja Kpbicamu (T10: YToJieB,
1978).

[To ocu abcumcc — Bpemsi (MHH); 110 OCH OpAWHAT — TMoTpebseHne kuciaopoga (%, 3a 100
TIPUHSATO MOTpebieHre KUCI0poja [0 BBe/IeHHsI COOTBETCTBYIOIMX pacTBOpoB). CTpenka — MOMEHT
BBe/IeHVSI pACTBOPOB.

BBesieHre CO/ISSHOM KHUC/IOTHI B [JBEHA/LIATUIIEPCTHYIO KUILIKY BbI3bIBaeT HE TOJIBKO IOBBIIIEHKE
oOMeHa, HO TIPUBOJUT U K U3MEHeHHI0 TakuxX KomroHeHToB C/I/] muim, Kak MUIeBO JIeUKOI[UTO3 U
YPOBeHb Pa3/IMUHbIX TOPMOHOB B KPOBU. Ha uesioBeKe U >KUBOTHBIX ObLIO TTPOIEMOHCTPUPOBAHO, UTO
COJIJHasl KHCJIOTa WM MSICHOM 3aBTPaK BbI3bIBAIOT pa3BUTHUE IMUILEBOTO JIEKWKOLIMTO3d, Ba)KHOIO
komrioneHta CIAJl muum. Tak, B coBMecTHOlM pabote ¢ M. U. Jymeiiem u H. A. Ckys (JlarBuiickuii
racTPOIHTEPOJIOTUYECKUI 11eHTP) ObUIO MOKa3aHO, UTO y 3/I0POBbIX JitOflel THUTbe CIab0KUCITBIX
pactBopoB (pH 3.0) BbI3bIBaeT 10CTOBEpHbINM NepudepruyeCcKuii T€MKOLUTO3, TOTAA Kak HelTpasbHble U
ITIe/IOUHbIe PaCTBOPbI He BJIMSAIOT Ha YPOBEeHb JIEMKOILUTOB B KpoBu (0030pbl: Yroses, 1978,1985).
TunuyHas elKoI[MTapHasi peakiys pa3BUBAeTCs y 3/I0POBbIX COOAK B OTBET Ha MsICO U Ha BBeJIeHUE B
JKeNIyIOK KUCIBbIX pacTBOpPOB (puc. 7.2). OfHAKO y >KMBOTHBIX C yAAJ€HHOW JBeHaALaTUIIePCTHOU
KUIIKOM TTHILLEBOU JIEMKOLIMTO3 MO CJIe KOPMJ/IEHUs MSICOM OTCYTCTByeT (puc. 7.3).



0 fel

Puc. 7.2. I3MeHeHUe KOJIMUeCTBa JIEUKOL[MUTOB B KPOBU COOAK TOC/Ie BBe/IeHUs B XKeTYN0K KUCTBIX
Y 11]eJIOYHBIX PACTBOPOB WUJIM KOPMJIEHHUS MSICOM (110: Yroses, 1978).

[To ocu abcicc — BpeMmsi MOC/ie BBe/IeHUsI PACTBOPOB WM KOPMJIeHUsS] MsiICOM (MUH); 10 OCH
OpAVHAaT — M3MeHeHHe KOJnveCTBa jerukoquToB (%). 1 — pactBop ¢ pH 8; 2 — pactBop ¢ pH 3; 3 —

KOpMJIeEHHE MACOM.
Puc. 7.3. lI3MeHeHHe KOJiMUeCTBa HEﬁKOLIHTOB B KPOBU HMHTAKTHBLIX WU OYOA€HOKTOMHWPOBAHHBIX

cobak mocse KopmieHus MsicoM (11o: Yrones, 1978).
[To ocu abcicc — BpeMs TMOC/ie KOpMJieHUsT MsicoM (MMH); TI0 OCH OpPAWHAaT — H3MeHeHHe
KOJInue CTBa JIeMKoUTOB (%). 1-3 — AyoseH9KTOMUpPOBaHHbIe CO0aKU; 4—5 — WHTAKTHbIE )KUBOTHBIE.

Ba)kHYI0 POJib KHUIIIEYHOW TOPMOHA/IbHOW CHCTEMBbI B TOBBILIEHMH OOMeHa I0oc/ie mpuema IMUIIM
JeMOHCTPUPYIOT TpH TIpynnbl (PakToB: 1) BBLIK/IOUEHHE BEPXHUX OT/AEN0B TOHKOW KHIIKH

npeaynpesxjaet BO3HUKHOBeHre CIIJI muiy;

TUTIAYHBIA CTUMY/ISATOP SHJOKPUHHOIO arifapara TOHKOW KUIIKKA — C/abblii pacTBOp COJISTHOM
KUCJIOThI, BBeJIeHHBIN B /IBEHA/IIaTUTIEPCTHYIO KHUIIKY, CIIOCOOeH CTUMYIMPOBATh TAaKXKe TOBBIIEHNE
SHepreTHyeCcKoro ooMeHa;

B CJIU3UCTOU 00O/IOUKe [BeHA/IIaTUTIePCTHOW KUIIKW TIPUCYTCTBYeT crieljuduueckuii (akTop,
napeHTepaibHOe BBe/leHle KOTOPOro BbI3bIBaeT yCUieHHOe noTpebsieHue kuciopoga. [lo-Bugrimomy, B
COBOKYITHOCTU 3TU (PaKThl Jal0OT Cepbe3HOEe OCHOBAaHME /ISl 3aK/oueHus, uyTo B pa3sutuu CAJI nunm
CYLLIECTBEHHYIO DOJIb WUIPAalOT HemulleBapuTeabHble 3((eKThbl KUIIEYHOW TOPMOHAJIbHOW CHUCTEMBbI

(puc. 7.4).
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Puc. 7.4. CxeMa, XapaKTepHu3yrolljasg pojb TPsSIMbIX MeTaboIMueCKUX CTUMY/IOB, HEMPOTeHHBIX U
061X 3(pheKTOB KUIIEUHBIX TOPMOHOB B BOSHUKHOBEHUHU CTiel[i(urye CKOro AMHAMUUe CKOTO IeMCTBUS

(COO) nmum (mo: Yrosaes, 1978).




7.4. HekoTopbie ropMOHa/IbHBIE 3 (PeKThI MPHU IKCMEePUMEHTA/TbHbIX
U KIMHUYEeCKMX HapyIIeHUAX TOHKOM KUIIIKH

B Hauane 80-x rofjoB MOSIBUIOCH MHOTO MyOIMKALUM, B KOTOPBIX COOOIIANIOCH, UTO Tiepexof, OT
TOJIQAHOTO COCTOSIHMS K ChITOMY COMPOBOXKJAeTCS, U3MEHEeHUeM YPOBHS Psifia KUILIEYHBbIX U JPYTUX
ropMoHOB B KpoBU (Besterman et al., 1982; Champion et al., 1982; Burchol et al., 1983; Jorde, Burchol,
1985, u pp.). [lonyueH Takke psifi (HDaKTOB, CBU/IETETbCTBYIOIIMX, UTO y 4YeJiOBeKa U >XMBOTHBIX
CyLeCTBYeT ITOCTIIpaHJVa/JbHOEe TOBbIIIEHWE YPOBHSI Pa3/IMYHbIX TOPMOHOB B KDOBH, B YaCTHOCTH
racTpvHa, »SHTepomirokaroHa, motuiuHa, BWIla, I['Mlla, xXomenuCcTOKMHWHA, COMAarTOCTaTUHA,
MaHKpeaTUueCcKoro TOUMeNnTH/a, HeuMpoTeH3WHa W MHOrux Apyrux (o63opel: Gut regulatory
peptides..., 1987; Walsh, 1987; Yamada, 1987). I[IpsiMbIMM ombITaMH Oblla IIPOAEMOHCTPUpPOBaHA
CTUMY/ISILIUSL LMTOBUJHOM >Kesle3bl, HAAIIOUeYHHWKOB W THUIIOTaAaMO-TUMO(U3apHOM CHUCTEMbI O[]
BIIUSIHUEM TUILEBbIX HArPy30K y co0ak C pa3/MuHbIMU OrepalusiMyd Ha TOHKOW KUIlKe (CM.: YTo/eB U
Ip., 1989). C apyroul CTOpOHBI, YCTAHOB/IEHO, YTO HAaPYIIEHUS TPOL[e CCOB aCCUMUJISILINMU, CBSI3aHHBIE C
CUHApPOMOM Masiabcopbiyu, BIeKyT 3a co00 He TOJBKO U3MeHeHHsl CTPYKTYPhl KUIIIeYHOW CJTU3UCTOMH,
HO U HapyueHus (GYHKUUM W OTBETHBIX peakLWil LMTOBUJHOM >Kejie3bl, IOJIOBBIX >Keje3 U
Ha/JIMOYeUHUKOB. DPYHKIIMM 3TUX OPraHOB BOCCTAHAB/IMBAIOTCS I[10C/€ HOPMa/v3alUu COCTOSHUS
nvieBapuTenbHOM cuctemsl (Tripathi et al., 1975). B vacTHOCTH, TOKa3aHO, UTO y 3[0POBbIX JHOfeH
OenKoOBBI 3aBTPaK TIOBBIIIAET YPOBeHb OOJBIIMHCTBA HWCC/AeI0BAaHHBIX TOPMOHOB: TraCTpUHa —
ripumepHoO Ha 50 %, vHcynuHa — Ha 160 %, rrokaroHa — Ha 75 %, TUPeOTPOITHOTO TOPMOHA — Ha
40 %, comaroTpornHoro ropmoHa — Ha 240 %, AKTI' — Ha 75 % u 1. a. (cMm. Yrones u ap., 1989).

Ba)kHasi poJib pa3/IMuHbIX OT/IIOB KHUIIEYHUKA B Pa3BUTUM TOCTIPaHUaNbHbIX peakluil Oblia
MoKa3aHa B TIPSIMbBIX SKCIepUMeHTaxX Ha co0akaxX C pa3/MuyHbIMU oOreparusiMu. [lepBoHauasbHO
coemectHO ¢ H. B. CkBopuioBoit 1 M. . [Jymeiniem, a 3areM coBMecTHO ¢ M. A. JlabyieBoii u . M.
BaxpyilleBbIM HamM# ObIJIO TIPOIEMOHCTPUPOBAHO, a B JIPYrHX JiabopaTropusix TOATBEP)KAEHO, UTO
yraneHve y cobak /BeHa/llaTUTIePCTHOW KUIIKHY TTOJTHOCThI) CHUMaeT pa3BUTHe JIeHKOIIUTO3a B IepBbie
yacel nocse enpl. TOUHO Tak >Ke 3Ta onepayuys MpeayrpeXxaaeT MOCTIpaHAUaIbHble TOPMOHA/bHbIE
OTBETbI HEKOTOPBIX SHJOKPHUHHBIX JKeJie3.

Hamu coBmecTHO ¢ M. A. JTabyiieBoii u f1. M. Baxpyiuerbim (Baxpyites u ap., 1983; Yrones u ap.,
1989) nmpogeMOHCTPUPOBAHO, UYTO YyAa/JieHWe WM U30JSALUS IBEeHA/ILaTUNIepCTHON KUIIKH, yhaJieHue
WA U30/SIUsT 2/3 TOHKOW KUIIKM (2/3 Toler U 2/3 TOAB3[IOIIHOK) MPUBOJAT K 3HAYMTE/bHBIM KakK
0a3a/nbHBIM, TaK U TOCTIIPaH/AUAIbHBIM TOPMOHAIBHBIM CABUTaM B meprdeprueCcKoii KpoBU cobak 1o
CPaBHEHHUIO C WHTAKTHBIMM >KMBOTHBIMU U JIUOO MEHSIIOT BpeMsl pa3BUTHS IHILEBOTO JIEHKOITUTO3a,
mbo TpeAOTBPALIAIOT pa3BUTHe 3ToM peakumu (Tabs. 7.3). Tak, ObLT0 TOKa3aHO, UTO Y WHTAKTHBIX
JKUBOTHBIX TiOC/ie efnbl Msica (OenKkoBbI 3aBTpak, OenKkoBasi Harpyska) pa3BUBAeTCsl MUILEBOMN
JIEMKOLIUTO3. YPOBeHb raCTpUHA y 3TUX )KUBOTHBIX Uuepe3 1 U roc/ie e/ibl 3aMeTHO MOBBILLEH, a uepe3 4 4y
BO3BpAll[aeTCsi K HOpPMe. YPOBHU TPUMOATUPOHMHA W TUPOKCHHA Tiocjie Oe/KOBOW Harpys3ku
yBenuueHbl. Yepe3z 1 u 2 4 mocsie efpl Msica YpOBeHb UHCYIMHA TIpeBbilliaeT Oa3aibHBIN, a uepe3 4 u
HOPMaJ/IM3yeTcs.

Tab/mpa 7.3. BausaHue 0e/IKOBOro 3aBTPaKa Ha KOJIMYECTBO JIEMKOIUTOB U YPOBHH
racTpuHa, MHCY/IMHA, TPMHOJTHPOHMHA U THPOKCHHA B mepudepuyecKoil KpoBU co0aK moc/ie
pPa3/IMUHbIX Ollepalii Ha TOHKOU KuliKe (mo: Baxpymes u fp., 1983)

ba3anbHbIi [Tocne GenkoBoro 3aBTpaka (% K 6a3anibHOMY
YPOBeHb YPOBHIO)



Bug oneparuu

JIeWKOLIMTHI (KOJIMYe CTBO)

KoHTpoJib

JyoneH3KTOMUSA

W3onsius ABeHaljaTUTIepCTHOU
KUIIKU

M3onsums 2/3 TOHKOM KUILKHU

["acTpuH (rir/mun)
KoHTpoJib

JyoneH3KTOMUSA

W3onsius ABeHaLjaTUTIepCTHOU
KUIIKU

M3onsums 2/3 TOHKOM KUILKHU
WucynuH (MKez/mit)
KoHTpoJib

JyoneH3KTOMUSA

W3onsius ABeHaljaTUTIepCTHOU
KUIIKU

M3onsums 2/3 TOHKOM KUILKHU

TpUHUOATUPOHUH (TIT/MJT)
KoHTpoJib
JyoneH3KTOMUSA

W3onsius ABeHaLjaTUTIepCTHOU
KUIIKU

M3onsums 2/3 TOHKOM KHUILKHA

TupokcuH (Mr/100 M)
KoHTpoJib
JyoneH3KTOMUSA

W3onsius ABeHaLjaTUTIepCTHOU
KUIIKU

M3onsms 2/3 TOHKOM KUILKHU

Y [yomeH3KTOMHUPOBaHHBIX

Abc. Yuciio
(100 %)

7494403 (100)
n=28

7599+208 (100)
n=14

58414463 (100)
n=9

67301751 (100)
n=6

70.6£8.5 (100) n=9

127.2+17.0 (100)
n=12

76.1£10.4 (100)
n=16

87.9+7.6 (100)
n=100

21.942.6 (100)
n=22

16.5+1.7 (100) n=5

29.448.9 (100)
n=12
22.743.5 (100)
n=10

0.9+0.1 (100) n=27
0.9+0.1 (100) n=12

1.05+0.1 (100)
n=16
0.57+0.03 (100)
n=11

2.5+0.2 (100) n=22
2.2+0.3 (100) n=10

3.2+0.4 (100) n=12

2.5£0.2 (100) n=8

cobak OeskoBasi Harpy3ka He

lu

108.5£5. 05

95.8£2.7

98.6£9.3

102.7£6.9

136.4£15.1
109.8+31.4

165.9+51.7

100.0£17.6

158.2+40.2
119.4+8.2
121.0+£17.7

176.1+£21.3

135.1+23.8
148.2+23.0

107.9£13.0

132.6£7.5

127.4+7 .4
122.3+£3.2

112.5+¢11.3
103.4£2.3

24

124.5+£6.7 n=14

93.2+6.0 n=7

110.0£14.7 n=9

108.4+9.8 n=6

118.4+14.1 n=10
106.2+31.5 n=6

134.1+£19.3 n=9

94.2+14.4 n=5

127.4+17.0 n=10
181.1+48.6 n=3
109.9+11.9 n=7

169.5£69.7 n=4

136.4+17.4 n=13
142.9+10.2 n=6

84.3+14.1 n=9

117.6£12.0 n=5

135.8£13.5 n=11
130.8+12.4

106.3£11.6
104.6+4.0 n=4

44

13.4+5.9

98.3£2.8

127.6£8.3

111.5£10.5

53.3+22.8
87.2£16.5

147.8+42.3

89.3+12.4

99.8+20.0
166.0+£36.2
82.3£11.1

126.1£29.4

120.9£5.4
119.4+£24.7

92.4£8.5

92.9+22.3

114.0£8.7
121.6£9.3

98.7£6.7
109.1+13.6

BbI3LIBA€T PAd3BHUTHA IIHILIEBOI'O



NIeNKOITMTO3a. Y 3TUX >)KMBOTHBIX UMeIOT MecTo pe3koe (Ha 70—80 %) moBbiiieHHe 6a3a/bHOTO YPOBHS
racTpyHa M B CYIIIHOCTHM OTCYTCTBHME TacTPUHOBOTO 3(dekTa Ha OesKOBbIM 3aBTpak. YPOBeHb
TPUMOATHPOHUHA Yepe3 1 u 2 4 moc/e efbl TOBbIIeH. [Toxoxkasi peakuusi HaO/ofaeTcss B Caydae
TUPOKCHHA. VIHCynsipHast peaklysi Ha MsICO Y yOJ€HIKTOMMPOBaHHbIX )KUBOTHBIX HeBe/IMKa yepe3 1 u
Y 3HAUMTe/IbHO yBe/IMurBaeTcs uepes 2 U 4 u.

Y cobak ¢ W30/JMPOBAHHOM JBeHaZLaTUIIEPCTHOM KHWIIKOW pa3BUTHE IUILNEBOTO JIEWKOI[MTO3a
3anasfpBaeT. Jluukb dyepes 4 4 noc/jae enbl MUIIEBOM JIEMKOLIUTO3 3aMEeTHO YBe/WYMBaeTCs I10
cpaBHeHUIO C Ga3asbHbIM ypoBHeM. OTMeueHO TIOBBIIIEHWEe YPOBHSI TaCTpUHA uepe3 2 U TOCJe e[bl.
YPOBHM TUPOKCHHA, TPUMOATHPOHWHA U WHCYIMHA MOcje Oe/lKOBOW Harpy3ku ITPAKTUUYeCKU He
MEHSIFOTCSI.

[Tocne ymaneHus: 2/3 TOHKOW KUIIKM Y COOaK THINEBOM JI€HKOI[UTO3 OTCYTCTBYeT, a 0Oa3abHbIM
YPOBeHb MHCYIWHAa TMOBbILAeTcs MpuMepHOo Ha 50 %. YpOBHU racTpuHa, TPUUOATHPOHWHA U
TUPOKCHUHA OCTAIOTCS MpaKTUUeCcKu 0e3 u3MeHeHU.

N3onsaumsi 2/3 TOHKOM KHWIIKM, KaK M pe3eKUUsi 3TOM YacTHh, a Takxke JyoAeHIKTOMUS,
NpeAoTBpallaeT pa3BUTHE MUILEBOrO JIEMKOLIMTO3a. YPOBHU WHCYIMHA U TPUMOATUPOHHHA y TaKHX
JKUBOTHBIX uepe3 1 U TMoc/ie TMOCTYIUIEHUs] TIMIIM YBEeJWUMBAIOTCS, a 3aTeM TMpUOIMKAlTCA K
VCXOAHOMY. YPOBHHU raCcTpUHa U TUPOKCHUHA Y )KUBOTHBIX C U30JIsALIMEN 2/3 TOHKOW KUIIKU MOC/e e/lbl
MsiCa MpaKTHUyeCKU He MEHSIFOTCS.

[TosyyeHHble AaHHBIE AEMOHCTPUPYIOT Ba)KHYIO pOJib PA3/MYHbBIX OT/JE/I0B MUIEBapUTETbHOTO
TpakTa B (pOpPMUPOBAaHWU FOPMOHAJIBLHOTO ()OHA OpraHM3Ma WU ero U3MeHeHUsIX MOoCJie MprueMa IULY.
[Ipu 3TOM mepexon OT rOJIOAHOIO COCTOSIHUS K CBITOMY COIPOBOJKJAeTCsl U3MEHEeHUeM YpPOBHS psifia
TOPMOHOB B KPOBH, U 3TOT TPOLIeCC B /IeliCTBUTETLHOCTHU 0oJiee C/I0)KeH, YeM TIpe/rosiaraaoch paHee.
Ecniv paccMmarpuBaTh M3MeHEHHWsI YPOBHSI JIEMKOLIMTOB KaK OJWH W3 Tokaszareneid C/[l nuum, TO
cieflyeT BHOBb OTMETUTh 3HAUMTE/IbHYIO pPOJib JKEeJyAOUHO-KUIIIEYHOrO0 TpaKTa He TOJbKO B
repepaboTKe M BCaChblBaHWW MWIIM, HO U B (DOPMUPOBAHUU KOMILIEKCA HEPBHBIX M TOPMOHAbHBIX
peakLyi, XapaKTepH3yOIMX CbITOe COCTOSIHUE OpraHru3Ma.

[yomeHSKTOMUSI TIDUBOAUT K pe3KOMYy 0c/abyieHni0 TepBoHayasbHOrO 3¢ddekTa nuileBoi
Harpy3ku. YpOBHU racTpUHa, MHCYIWHA, TPUMOATUPOHWHA U TUPOKCHHA KOHTPOJIUPYIOTCSI HE TOJBKO
JBeHa/ILIaTUTIePCTHON KUIIKOW, HO Y, KaK MOoKa3aau Hallli HaO/mo[ieHust Ha cobakax rmocse pe3eKiuu 1
V30JIALMY 2/3 TOHKOM KUIIKU (TOLLEM Y YaCTH MOAB3/O0LIHON), APYTUMHU OTe/laMU TOHKOM KUIIKHU.

ObpaiijaetT Ha cebss BHUMaHWe, UYTO POJib Pa3/IMUHBIX OT/I€JIOB TOHKOM KMIIKU 10 OTHOILIEHUIO K
pa3HbIM TOPMOHA/BLHBIM OTBeTaM He WJeHTUYHA. Tak, TMOBbIIeHWe YPOBHSI racTpuHa, HabsofaemMoe
yepe3 2 4 mocsie 6eIKOBOM Harpy3Kd Y >KMBOTHBIX C W30/IMPOBAaHHOM ABEHaZLIaTUIIEPCTHOM KUILKOM,
ycuesaeT 1ocje U30/sauu 2/3 TOHKOW KUIIKWA. HampoTuB, MHCYy/IsIpHasi peaklvs, OTMeUYeHHasl uepes
1 u mocne mpueMa nMuiM y cobak c u3ossiuedl 2/3 TOHKOW KUIIKU, OTCYTCTBYeT TOC/e U30JALUU
JBEHa/LIaTUTIEPCTHOM.

Wtak, [eTajbHbIM aHaau3 IIOJyYeHHBIX pe3y/bTarOB I0Kas3ajl, YTO POJib PA3/IMUHBIX OT/esOB
YKeMyJOYHO-KUIIIEYHOT0 TPaKTa He WJIeHTUUHA 0 OTHOLLEHWIO K pPa3HbIM TOPMOHA/bHbIM OTBeTaM. B
HEKOTODBIX OTHOILEHUSIX CXOJHBbIe CBeJeHUs O TOCTIpaHAuaNbHbIX 3(hdekTax ObLTM MOTyUeHbI Y
yesioBeKa. Tak, 0Ka3aaoch, UTO 3(DPeKThl Cyllle CTBEHHO MEHSIIOTCS MPY MOPa)KeHUsIX Pa3HbIX OT/JE/I0B
nuieBapuTebHOro Tpakra (Baxpyiue, 1983; Baxpymes, Bunorpazgos, 1983; Baxpywes u gp. 1983,
1984).

Bosbllioii WHTEpeC A/ MOHWUMaHWS MeXaHU3MOB peryisiiuu rnepudeprueCckUX 3HJOKPUHHBIX
KeJie3 MpeCTaB/Is0T pa3/Inyus B peaklUsX Ha yJa/eHre WIX U30/ISLUI0 JBeHaJLaTUIIePCTHOM KUIIKHU.
[Tpu obeunx omepalysix UCKIHOUYAeTCs MPOXOXK/eHre TUIIM Yepe3 BeHa/llaTUTIePCTHYI0 KUIIKY, U OHa
MOCTYyIaeT HeNoCpeJCTBEHHO U3 JKejlylka B TOUlyl0 KulKy. OfHako m1ocjae U30/SLUU
JBEHAJLIaTUTIEDCTHOM KUIIKU COXPAHSIETCSl Orpe/ie/ieHHbId YPOBeHb BHYTPEHHEW CeKpeLluu OpraHa.



MIMeHHO 3THM TIPUHATO OOBSCHATH pa3BUTHE CrelU(UUecKoro CUHApPOMa TMocie yaaaeHus
JBeHa/ILIaTUTIEPCTHON KUIIKH, HO He ee M30/s1uu. Takoe xe 00bsCHeHUe, BePOSITHO, TTPABOMOYHO TPU
XapaKTepUCTUKe peaklUii raCTPUHITPOAYLIMPYIOIMX K/IeTOK Ha Oe/TKOBbIM 3aBTPakK.

[lpuBesieHHbIe CBeZieHUs1 CjelyeT pacCMarpuBaTh KaK I1epBOe [10Ka3aTe/ibCTBO BaXKHOU W
CrielManrM3upoBaHHON (YHKI[MUA Ppa3/UUHbIX OT/AE/NI0OB TOHKOW KUILKA B KOHTDOJE [AesTeJbHOCTH
SHJOKPUHHBIX >Kese3. [lanbHelllMii SKCIIepUMeHTa/lbHbIA aHalIu3 J0/DKEH OCBETUTb MeXaHW3M 3TUX
B/IUSTHUU.



7.5. 3aK/JII0UUTe/IbHBIe 3aMeUuaHHusa

NTtak, eCcTb BCce 0CHOBaHUSA Iojiarath, uro C/I/1 muiiy cBsizaHo ¢ 6MOXUMHUYe CKUMU U3MeHeHUsIMHU
B OpraHu3Me Mpu repexojie OT OJHOTO (PyH/JaMeHTaJbHOI0 COCTOSIHUS (TO/I0A) K APYromy (ChITOCTh) U
SIBIISIETCSI KOMITIOHEHTOM CJIO’KHOOPTaHW30BaHHOTO Tpoljecca. Tako repexof, 00yc/0B/IeH BKIHOUeHueM
MHOTHX PeryIsiTOPHBbIX 3BeHbeB, KaK HEPBHBIX, TAK U TOPMOHA/bHbIX, TIPUUEM Ba)KHYIO pO/ib B HEM
WrpaeT KullleuyHasi TOpDMOHa/bHasi CUCTeMa U ee HelullleBapuTe/ibHble 3(PdeKkTbl. Bo3M0O)XHO, KullleuHast
rOpMOHa/IbHasi CUCTeMa CYIIleCTBeHHO BjMsieT Ha (PyHKI[MOHa/lbHOE COCTOSIHHWE TUIIOTa/laMuyeCKHUX
I[EHTPOB, IIMTOBUAHOM JKejie3bl W HAJIIOYEUYHWKOB, KOTOpble HeoOXOAUMbI [jisi HOPMa/bHOIO
npotekanusi C//]. HakoHell, KaK 3TO BHU/IHO W3 TPUBe/IeHHOW Bblllle cXeMbl (pUcC. 7.4), MOXXKHO HaWTU
o0bsicHeHre 0CO000l POU pelenTOPOB POTOBOM TMOJIOCTH, CEKPeLUU KHUCIOTO >KeMy0YHOr0 CoKa U
raccaxa >Ke/yOuHOr0 CO/IepXKMMOTr0 uepe3 JBeHa/l[aTUIIepCTHYI0 KUIIKY B pa3Butuud CJ1 nuim.
CTUMYSIYS KUIIIEYHOW TOPMOHA/IbHOM CUCTEMBI MOKeT ObITh TOM 6e3yc/I0BHOIN 0CHOBOM, Ha KOTOPOM
Ha/ICTpavBalOTCsl HaTypasibHbIe TIHILEBbIe YC/I0BHbIE pedhieKChl, BbI3bIBAIOIIMe pa3IUUHbIe TPOSIBIEHUS
CO nvim.

Pa3ymeeTcsi, MpUBe/IeHHbIE COOOpa)kKeHUsSI O 3HAUeHWU KHIIEYHOW TOPMOHA/TbHOW CHCTEMBI B
pasButuu C/ /] nuiy He/b3sl pacCMaTpyBaTh KakK OTPUllaHUe Ba)KHOCTHU pedJiIeKTOPHBIX WA MPSIMbIX
MeTabomueckux 3bhdekToB B (GoOpMHpOBaHUM 3TOro ¢eHomeHa. [lo-BUAMMOMY, [ BBICIIX
OpraHvM3MOB, U B TOM UMC/Je uYejiOBeKa, Ype3BblUallHO CyIlleCTBEHHO [BOMHOe yIpaB/eHue
Ouosiorrue CKUMH TIpolieccaMu, BK/IFOUarolee B cebsi Kak mpsiMoe ielicTBre MeTabO/IMTOB Ha K/IeTKH,
Tak W Perysiuio C TMOMOIIBI0 Bellle CTB-I0CPeHUKOB, TIPOAYLIUPYEMBbIX SHJOKPUHHBIMU U HePBHBIMU
cTpykTypamu. COOTHOIIIeHUe 3TUX /IByX (DaKTOPOB MOXXeT BapbHMpOBaTh B IIIMPOKUX Ipe/ie/iax.

[Tpennaraemasi HAMM TOUYKa 3peHUs OOBSICHSIET (PaKThl, 0OOHApy)KeHHble MHOTMMHU aBTOpaMU TIPU
pa3/IMuHbIX MeTo/[MueCKUX YC/IoBUSIX. B camom [iesie, ec/iv TUilla B IBeHA/I[aTUTIEPCTHYIO KUIIKY He
MOCTyIaeT, TO CTUMY/ISTOPOM BbiJie/leHUsI KHILIeUHbIX TOPMOHOB CTAaHOBUTCSI COJIsiHasi KHUCJ/IOTa.
HeyquBHTe/NbHO TO3TOMY, UTO He KOJMYECTBO CEKPETHPYEMOIO COKa, a MOCTYIJIEHHWe COJISTHOM
KMC/OTbl B  /IBeHAJI[aTUTIEPCTHYIO KUIIKY $B/ASeTCS [VIaBHbIM  (PAKTOpOM, OMpeesistolM
MHTEHCHUBHOCTh peakiuu. Takxke Cyille CTBeHHbIM KakeTcsi 3arna3zbiBaHue C/1/1 Myl Mo cpaBHEHMIO C
CeKpelLier COMSIHOW KMC/IOThL JleMCTBUTe/bHO, B KOHEUHOM WTOre MeTabonmyeckasi peakijus
orpejie/isieTCsl He AMHAMMKOM CeKpPeTOPHOro Tpoljecca, a AMHAMUKOMN [eMCTBUS COJITHOW KHC/IOThI Ha
CMU3UCTYIO 000/IOUKY BEPXHHUX OT/IE/IOB TOHKOW KHIIKH, T. €. TUHAMHUKOM 3BaKyal[id COAEP>KHUMOT0 U
€ro KMCJIOTHbIMM XapaKTepucThKamMu. HakoHell, W3 CKa3aHHOTO HEeMUHYeMO CJie[lyeT, 4TO TIpu
OTKPBITOM (PUCTy/le TOpPMOHA/ILHBIM KOMIIOHEHT OyzleT BbIaJaTb. B TaKuUX 3KCIIepUMEHTax, Ije
Bbl/leJIeHUe JKeJTyIOUHOI'0 COKa CTUMYIMPYEeTCS, HO ero MOCTyIyieHHe B JABeHa/l[aTUIIePCTHYI0 KUIIKY
TIpeIOTBPAIIAeTCS C TIOMOIIBI0 KaKHUX-TM00 3KCIIepUMEHTAa/IbHBIX TTPUEMOB, HaTypabHBIA YC/IOBHBIN
peduiekc o/keH ObICTPO yracarb, Kak 3TO U UMeeT MeCTO B JIeHCTBUTETbHOCTH.

Kak yxe oTmeueHO, Bo3HUKHOBeHWe CJI/] mumm (TouHee, ero KuiieyHasi (a3a) 00yc/iOB/IeHO
1[efbl0 B3aMMOJIEMCTBUM, B KOTOPYIO BK/IIOUEHBbI TIOCTYIJIEHWEe COJISHOW KHUC/AOTBI W TUIIM B
JIBeHA/ILIaTUTIEPCTHYIO KUIIIKY, BblleJieHUe KUIIIeUYHbIX TOPMOHOB, UX JIEMCTBUE Ha TUroTajiamMuuecKue
1[eHTPbI, @ BO3MOXXHO, U HEIMOCpe/ICTBEHHO Ha nepudepuueckre 3HAOKPUHHbIE )KeJle3bl. ITO 03HAYaeT,
yro 3ddextsl CAl MMM MOTYT YCHUIMBAaThCS WIA OCAA0/MATbCS B 3aBUCUMOCTH OT COCTOSTHUS
KaXXZIor0 M3 3THUX 37IeMeHTOB. B UacTHOCTM, KaK yKa3aHO, BBIK/JHOUeHHe ILMTOBUIHOM >Kesie3bl UIU
6710Ka/la CUMIaTUKO-a/ipeHanioBoi cucTembl ripefoTepaiiaetT CA /I muiiy. 3TOT MOAXo7 MpeficKa3biBaeT
Takke ocsabnenue C/[] MU TP TUIOALUJHBIX COCTOSHMSIX W HEIOCTAaTOYHOCTSX KHIIEUHOU
rOpPMOHA/IbHOUW cucTeMbl. BMecTe ¢ TeM MOXHO oxXugath ycuieHust C[ /] muily mpu rureparyigHbIX



cocTtosiHusix. bosiee Toro, B rocseAHeM c/iydae BO3MOXKHO IepMaHeHTHOe BO30y)K/eHue IMTOBU/IHOM
)Kesie3bl. [leMCTBUTE/NIBHO, CYILECTBYIOT CBEJEHUS], UTO Jyisi TUIepalUJHbIX TaCTPUTOB U S3B
XapaKTEePHBI SIBJIEHUS], CBU/IETE/TbCTBYIOILME O pPa3/pa)kKeHUH [IIMTOBUIHOM KeJle3bl.

Takum o6pa3oM, «KHllleuHass FTOpMOHa/IbHas» TeopHrs CIIocoOHa OOBCHUTH HEKOTOPbIE CTOPOHBI
HapylleHUii oOMeHa TIpHM THUIIO- U TUIMEPALUAHBIX COCTOSIHUSIX, Pe3eKLUM >Key[Ka, BBIK/IIOUeHUN
BEPXHUX OT/IeJIOB TOHKOM KMIIIKW U3 MacCa)ka MUILLM, AYOJJeHUTaxX U T. .

[To-BUIIMOMY, CelyaC MOKHO TOBOPUTbH O KHUILIEYHO-TOpMOHanbHOW Teopuu C nunm. AcHo,
YTO 3Ta TeOpUsi He OTPULlaeT CYIlleCTBOBAHUS JIPYTMX MeXaHW3MOB pa3BuTus (peHomeHa. OHa /UL
JIEMOHCTPUPYET, UTO JaHHbIM MeXaHW3M SB/SIETCSI TOW 4YacCTblO, BbIaJleHWe KOTOPOU TPUBOJUT K
HapyIeHUsM JIPYTUX MeXaHW3MOB. Bojiee Toro, HalllM JJaHHbIE TIOATBEPIK/JAIOT paHHUE HabJIIofeHus O
POJIX COSTHOW KMCJIOTHI Keaynka B pa3Butuun C/1 /] myiim, HarasiiHO TIPOIeMOHCTPUPOBAHHbIE B HAIIMX
paborax c JI. A. UcaaksH, M. W. [lymeriieM u fp., 0 peieKTOPHBIX BO3/E€UCTBUSX, O BaXKHOCTHU
IIMTOBU/IHOW ’KeJie3bl, Ha/INMOYeUHUKOB, TUIIOTa/IaMO-TUMO(pH3aPHON CUCTEMBI, SH/IOT€HHbIX CTUMY/IOB
UT. 1.

MsI nocTapanuch ToKas3arb, YTo JJjisi MHOTMX BHUOB MJIEKOTIUTAKOLIMX, U B TOM YMCJIe Yejl0BeKa,
XapakTepHbl /1Ba Au(depeHIIMPOBaHHbBIX COCTOSIHUSI OpraHM3Ma — T0JIOIHOe U ChITOe, a TakXe JBa
repexo[HbIX pe)KruMa — OT T'0JI0[a K CbITOCTU, WM HaCbILLIEHUe, U OT CBITOCTU K TOJIOAY, He UMerolLee
roaxopsuero Haseanus. [lepexoq ot rosofa K CbITOCTU COMIPOBOXKJAeTCS U3MEHEHUSAMU JeATe/IbHOCTU
psila CUCTeM M, B YaCTHOCTH, YTO UPE3BbIUAWHO Ba)KHO, U3MEHEHWEM HEPBHOIO M TOPMOHA/BHOIO
cTaryca opraHv3ma. Mo)KHO TOBOPUTh 37leCb U 0 CBOe0Opa3HOM TepeKk/roueHur MeTabomr3mMa OffHOTO
TWIA Ha Apyrov. HeT HMKaKuX yKa3aHUM, UYTO TaKoe IepeK/IIoueHre MPOUCXOAUT T10 3aKOHY «BCe WU
HUYETo», CTO/b UYaCTO JAeUCTBYyOIMEMY B Oronoruye ckux cucreMax. Ho BMecTe ¢ TeM He MCKJ/IIOUEHO,
yTO TIpU Tiepexofie OT TOJIOAHOTO COCTOSSHUS K ChITOMY HEKOTOpble 3BeHbsI BCEU CA0XKHOU
MeTabosue CKOM 11eTid paboTaroT 110 3aKOHY «BCe UK Huuero». CriocoOHOCTD K Tepexo/y OT Tojiofa K
CBITOCTH OIpeJIe/ISIETCS XOPOIIO CKOOPJIMHUPOBAHHOM CHUCTEMOW YIPaBJAEHUS, U HapYIIEHUEe TaKOro
repexofia XapaKTepHO /171 HeKOTOPbIX (popM maronoruu. [IpruMepoM 3TOMYy MOKeT C/IY)KUTh O’KUPeHMe.

[TocTynieHre UM B >KeTyAOUHO-KUIIEUHbINA TPAKT ellje He 03HayaeT, YTO OHa OyJeT IMOoTHOCThIO
accumunupoBaHa. [lepexon OT TOMOAHOTO COCTOSIHUSI K ChITOMY B 3HAuWTEebHOU Mepe CBs3aH C
Ha/IMYMEeM TI0TOKa PeryIsiTOPHBbIX BellleCTB. BeposiTHO, HapyllleHMe HOPMaJ/IbHbIX B3aMMOOTHOIIEHUH
Me>XK/ly PerylisiTOpHbIM W HYTPUTUBHBIM TIOTOKAaMU SIBSIETCS OAHUM U3 (paKTOPOB, TPUBOASIIMX K
HapyllIeHUI0 TPOPUKU OpraHu3Ma U K pa3BUTUIO MaTOJIOTUUe CKUX MPOoLie CCOB. MOXXKHO TIpe/TI0NI0KUTh,
YTO UMEHHO 3TUM 00yC/I0B/IeHbI paCCTPOMCTBA TPO(MUKHU, BOSHUKAIOIIME TP HEKOTOPBIX 3a00/1eBaHUsAX
JKeTyIOUHO-KUIIIEYHOr'0 TPaKTa U, BO3MOXKHO, IPU CTapeHUU OpraHu3Ma.

Yke ceryac CyLeCTBYIOT KpUTepHUH, T[IO3BOJISIOLMEe B HW3BeCTHOW Mepe pas3uyarb
MOCTIPAHAUA/IbHBIA [OTOK TOPMOHOB, TIOSIBJIEHWE KOTOPOrO WHAYIMPYeTCS TWIleHd, W MOTOK
TOPMOHOB, TIPOAYKIMS KOTOPbIX CTUMYIUpPyeTcs (akTopaMu BHYTpeHHel cpeabl. I[lociegHue
3¢ (}eKTUBHO IeMCTBYIOT Ha SHAOKPUHHBIE CHUCTEMBI KeTyJOoUHO-KHUIlleyHoro Tpakta. O6 3ToM Moryr
CBU/IeTe/IbCTBOBAaTh JlaHHbIe, TOJyYeHHble TIPU COMOCTaBAeHUU 3G(EeKTOB U30SILUU U YaneHus
Pa3/IMYHBIX OT/E/I0B MUILIEBAPUTEBHONM CUCTEMBbI )KUBOTHBIX.

MHaTepecHo, uTo ¢OpMHpOBaHWE MHOTUX TOPMOHA/NbHBIX 3(deKToB TpebyeT 1[€I0CTHOCTH
JKeTyIOUHO-KUIIIEYHOT0 TPaKTa W HapyIlaeTCsd MPU pe3eKlUU WU Jake M30/SILUUU Orpe/e/leHHbIX
OT/leJIOB TOHKOM KUIIKU. [Ipy 3TOM mocTrpaHdanbHble 3(PheKThl pa3uuHbIX KUIIEYHBIX TOPMOHOB
MoC/e onepalyi pa3HbIX TUIIOB Ha >KEMYIOUHO-KUIIIEYHOM TPAKTe MEHSIIOTCS He WAEHTUYHO. JTHU
HaOMo/leHNsl ellle He TIOJyYW/IM CBOel OKOHUaTe/lbHOW HHTEpIIpeTaliiM, TaK KakK YBeJMUeHHe WU
yMeHbllIeHWe YPOBHS COOTBETCTBYIOLIEr0O TOPMOHA B KPOBHM MOJKET 3aBHUCETh He TOJIbKO OT ero
YCUJIEHHOU TIPOJYKLIUM, HO U OT CKOPOCTH Aerpazanuu. CrelyeT TakKe UMeTh B BUJY, UTO B Pa3HbIX
oT/eslaX >KeNyIOYHO-KUILIEYHOTO TpakKTa OfHOMMEHHble TOPMOHBI MOTYT BbIpaOaThIBaThCA Kak



STIUTENAIbHBIMU, TaK U HEPBHBIMU 3JIeMEHTaMMU.

B HacTosi1ee BpeMs SICHO, UTO JIMIIb BCSI COBOKYITHOCTh MexaHu3MoB C/1 /I Uiy, paCCMOTPeHHBIX
B pa3HbIX TEOPUSX, MO3BOJsIET OOBSCHUTH COXHBINA TIPOLIeCC Mepexofila OT T'OJIOAHOTO COCTOSIHUSI K
ceitomy. [ToaTOMY, MO-BUAMMOMY, HaruboJiblliee TPaBO Ha CyIlleCTBOBaHME MMeeT KOMIL/IeKCHasi Teopus,
KOTOpAasi BKJIFOUAeT BCe YIIOMSIHYTbIE BbILlle TEOPUU KaK OT/ie/IbHble 3BEeHbSI.

HeTpynHOo mpenBueTh, UTO B 3aBUCMMOCTH OT BHJA >XKUBOTHOIO TIPU €r0 HAaCBHILEHWU MOTYT
JOMUHUPOBATh pa3nuuHble dyeMeHThl C /I muiiy (Haripumep, ped/ieKTOpHbIe, MOCTPe30pOLOHHEIe,
ropMoHasbHble). Ckopee Bcero, 3To Oy#eT CBUJeTe/LCTBOBaTh JIMIIbL O BUAOBOW Crielidaau3alun
MeXaHHM3MOB HachblllleHUs1. BecbMa BO3MO)KHO TakyKe, UTO MCIIOJIHUTE/IbHbIE CUCTEMBI OT/IMYAET TOIbKO
KOMILJIEKC 3((eKTOpPOB, U MO3TOMY BbIK/IFOUEHME OJHOTO U3 HUX, HalpuMep JABeHaAllaTUIepCTHOU
KUILKY, MOXKeT TIPUBOJIUTD K Hej/lee ClIOCOOHOCTH [IPYTUX KOMIIOHEHTOB CUCTEMbI WM BCeM CUCTeMbI B
1[eJIOM.

Mbl BUAWM HECKOJbKO (OpPM HapylleHWW MOCTIpaHAUalbHOTO TOPMOHAIbHOTO OTBeTa —
3aMe/l/IeHHbIN, YCKODeHHbI, WHEPTHbIM, YCU/eHHBIM, 0cCaabneHHbI. B OOMbLUIMHCTBEe CoydaeB st
MaToJIOTUU XapaKTepHO oc/iabyieHre ropMoHaabHbIX 3((eKToB, 06ecrieurBaroIMX repexof 0T roaoja K
ceitoctd. CKiajplBaeTcsl BIleyar/ieHHWe, UTO 3/0pOBbe B 3HAUWMTE/JbHOU CTeleHU CBSI3aHO C
BbIpaKeHHbIM C/I/] muyum, Toraa Kak Ipy IaToJIorMyM UMeeT MeCTO ero OTCYTCTBUEe WM CHW)XKeHHUe.
[To-BuguMomy, otcyrcTBUe BblpakeHHOro C/I[] muiy — XapakTepHbIM CIYTHUK OXUpeHUs. bBoisee
TOT0, BEPOSITHO, HEBO3MO)XHOCTh Iepexofa OT TOJIOAHOIO COCTOSIHUSI K ChITOMY C/IY)KUT He TOJIbKO
CUMIITOMOM, HO ¥ OZIHOM W3 TIPUUUWH Tepee/laHus U U30bITOUHOTO Beca MpPU CUHAPOME O>KUPEHUSsI, XOTs
MO CJIeIHUM MOKeT UMeThb Pa3/IMYHYI0 3THUOJIOTUIO.

CylLeCTBYIOT TakXe KOCBEeHHble [aHHble B I10Jb3y TOro, uro npu crapeHurd CHOJI mvum
ocsiabeBaeT. BriepBble 0CHOBaHUS /17151 TAKOTO TPE/INI0I0KeHNs1 ObUTH TI0/TyueHbl B Halllel 1aboparopuu.
Mb1 0OHapYKU/M, UTO 3KCTPAKThI [[BEHAZIATUTIEPCTHON KHUIIKU CTapbIX KPBIC BbI3bIBAIOT 3HAUUTE/IEHO
MEHBIIMH CTUMYIUDPYIOIIMM MeTabosmu3M 3¢ddekt, uem monoabix. B manbHeiiinem JI. H. BanenkeBuu
(1984) mokasas, uTO B OTBET Ha CTAaHAAPTHbIE HAarpy3Ku, CTUMYIUPYIOLe TIPOAYKLMIO CeKpeTHHa U
XOJIELIUCTOKWUHWHA, 3TA TOPMOHBI Y TOXKWJIBIX JIFOAEeU BbIAESIOTCA B APYTMX COOTHOLLEHUSIX, YeM Y
MOJIOZBIX.

B 3ak/roueHe X0Ten0Ch Obl MOJUePKHYTh CJie/lyIoliee.

YuacTue >Key0YHO-KUILIEYHOTO TpakTa B GopmupoBanuu C /] muim o6si3aTesibHO 10 KpaiHei
Mepe B YC/JI0BUSIX HOPMaJ/IbHOTO (T. e. epopajbHOr0) nNuTaHus. Xots HekoTopble 3ddextsl CA /I nmuip
MOTYT OBITb BOCIIPOM3Be/leHbI TpHM BHYTPMBEHHOM BBe/IeHHM HYTPUEHTOB, B 0COOEHHOCTHU
aMUHOKWUCJIOT, BO3HMUKAWOL@AS B TMOCAeJHEM (Jlyuae peakLys OpraHvM3Ma JIMIb YaCTUYHO
BOCIIPOU3BOJWUT Te W3MEHEeHWs, KOTOpble XapaKTepHbl /i Ilepexofia OT TOJIOAHOIO COCTOSIHUSA K
CBITOMY.

BnusiHMe >KeMyAOuHO-KUIIIEYHOTO TpaKTa BK/OUaeT B cebs Kak pedeKTOpHble, TaK W
rOpMOHa/bHble KOMIIOHEeHTbl. Bo MHOrux ciayvasx auddepeHUUpoBaTh UX He yjaeTcs. TeM He MeHee
CBeJleHUs O Ba)KHOM posiv peieKCoB, UYTO NPOJEeMOHCTPUPOBAHO MepBoHauanbHO B jaboparopuu U. I1.
[TaB/ioBa, a 3areM U B APYrux jgaboparopusix, B HacCTosilee BpeMsl JOIOJIHeHbI JaHHBIMA O MOIIHbBIX
3¢ (peKTax TOPMOHOB >Ke/yIOUYHO-KUILEUHOT0 TpakTa. Bo mHorux ciyvasix passutve CHAII nunm
TIpe/ICTaB/IsSIeTCsl KaK CJIOXKHBIM MeXaHU3M, B KOTOPOM ped/ieKTOpHble, TOPMOHA/IbHbIE W TIpPSIMble
nocTpe30pOoHHbIe 3¢ deKTb 00pa3yrOT C/I0KHBINA KOMILIEKC.

MexaHu3M Tepexoia OpraHu3Ma OT T'0JIQAHOTO COCTOSIHUSI K CHITOMY M Hao00pOT SIB/IsieTCs elie
He/I0CTaTOYHO U3yueHHOU npobsieMol, Ba)KHOCTb KOTOPOI CTaHOBUTCSI Bce Oojiee OueBUHOM IO Mepe
TOTr'0, KaK pa3BUBalOTCS ee UCC/IeJOBaHuSI.



I'naBa 8. Teopuu peryasiiuu noTped/IeHUA MUIIA




8.1. BBojHbIe 3aMedaHusd

OpuuMm u3 GyHJaMeHTa/bHBIX CBOWMCTB OpPraHW3MOB SIBJISIETCS WX CIIOCOOHOCTH BO3MEIATh
TOTEepPI0 PacxXolyeMbIX BeleCTB M TMOAJep)KUBaTh OMpe/ieJieHHbI ypOBeHb MJJIaCTUUEeCKUX U
HepreTuye CKUX MareprasoB (CM. 1. 2 ¥ 3). ITO AOCTUTaeTCs C TIOMOIIIBIO CleluabHOT0 MeXaHHW3Ma,
KOHTDOJIMPYIOIIETO TOTpe0/ieHre TIWIM, KOTOPbIM BCe ellle OCTaeTCsd BO MHOTHUX OTHOIIEHUSX
3araZiouHbiM. briarozapsi 3ToMy MexaHu3My o0eCreurBaeTCsi COOTBETCTBHE MOCTYIAlOIMX BeleCTB U
BEIIIeCTB, paCXOllyeMbIX Ha TIPOLIECCHI JKU3HEeAesSTeTbHOCTH, BKJIIOYash OCHOBHOW OOMeH, pOCT,
pa3MHOJKeHMe, BHEIHIO paboTy ¥ T. 4. Takoe paBHOBecHe MKy IOCTYIIJIEHHEM W PacXofioM
BellleCTB — HellpeMeHHOoe YC/I0BUe JIMTebHOr0 CyIlle CTBOBaHUSI OPraHU3MOB. SICHO, OZJHAKO, UTO /It
To/ifiep>KaHusl TaKOTO COOTBETCTBUSI HeoOXo[rMMa BeChbMa CJIO’KHAsl CHUCTeMa YIpaB/IeHHsl, 0COOeHHO
YUUTbIBasi CJIOXKHOCTh XMMMUECKOr0 cocCTaBa opraHusma. CucTeMa yrpaB/ieHUsI AO/DKHA M0JydyaTh
TIpsIMble ¥ KOCBEHHBbIe CHUTHA/Ibl O HeJJOCTaTKe WX M30bITKe Orpe/ie/IeHHBIX BeIlleCTB B OpraHu3Me U
TpaHC(OPMUPOBATb UX B COOTBETCTBYyIOIMe (DOPMbI MUILEBOM aKTUBHOCTHU. [IpM 3TOM MPOUCXOAUT
CTUMY/ISILIUSL WM TOPMOXKeHUe TIWILEeBOM JesTelbHOCTH, a TakKke H3MeHeHHe ee HarpaB/ieHus. B
MHOTOKaHa/bHYI0 CHUCTEMY VIIpaBleHHUs BK/IIOUEHbI KaK CHUCTeMa PperenTopoB (000OHSTeNbHBIX,
BKYCOBBIX, 3PUTE/IbHBIX, >KeTyOYHO-KUIIIEYHOTO TpaKTa, BHYTpPeHHel Cpe[ibl, lleHTpalbHONW HepBHOU
CHUCTEMBI), TaK U CUCTeMa rOpMOHa/IbHbIX (haKTOPOB.

Ha MHOrmx sTamax XMMHUUYECKHW COCTaB TIMIM W KOHLIEHTPALUsl >KU3HEHHO HeoOXOJUMBbIX
MOJIEKY/T PelleITUPYIOTCSI U COOTBETCTBYIOIIasi MH(OpMallvs MOCTyraeT B TaK Ha3bIBaeMbI THILIEBOU
I[eHTP, KOHTPOJIUPYIOUMM TIWIIEBYI0 AaKTUBHOCTb, T. €. WHMI[MUPYIOIMMK W MpeKpalaroimi
noTpebieHre TWIM, a TaKXKe YYacCTBYIOIMM B ee BbiOOpe. B oTiMumMe OT MHOTHUX TPaJMIIMOHHBIX
MeXaHHW3MOB yIipaB/ieHus, Te Mo/iep>KaHrie HEeKOTOPBIX IapaMeTpOB [0CTUTaeTCsl B TipeJiesiax CaMou
CHUCTEMBI, arreTUT PeryMpyeTcsl IO THITY, XapaKTepHOMY JJisi OTKPBITbIX cucTeM. B 3ToM ciyuae
MMeeT MeCTO TOMeO CTaTHpPOBaHUe 3a CUeT peryJiMpoBaHUs BX0/la U BbIX0O/la JJaHHOW CUCTEMBbI.

Mbic/ib 00 aBTOMAaTHUeCKOM YIpaB/eHUM MOoTpeOsieHreM TIHILY MTHUINEBbIM 1IEeHTPOM Mo3ra Oblna,
rno-BuauMomy, Brepsble BbicKazaHa WM. II. IlaenoBeiM B 1911 r. B HacTosiuee Bpemsi BOMpPOC O
MeXaHM3MaX Peryisiiiui MoTped/ieHus ML CTajl TIPUBIeKaTh MPHUCTa/ibHOe BHUMaHWe (DU3HO0I0TOoB,
OMOXMMHMKOB M K/JIWHHUI[MUCTOB. B 0C0OOEHHOCTH JieTallbHO WCCAEAYIOTCS CTPYKTypa U (YHKLIUM
MUILIEBOTO 1[€HTPa, KOTOPbI OXBaTbIBaéT MHOTHE CTPYKTYpbl L|€HTpaJbHOM HEPBHOM CHUCTEMBI U
KOHTPOJIMPYET Kak TOBe/leHUeCKHe, TaK Y BereTaTWBHbBIE TIPOLIECCHI, CBSI3aHHbIE C TOTpebOreHHeM U
yCBOEHUMEM IUIIIH.

BecbMa coBepilieHHasi pery/isiiiysi ToTpebeHus UL XapaKTepHa He TOJIbKO /ISt BBICIIMX (hOpM
JKU3HU, HO U [/ TIPUMMTHBHBIX OPraHM3MOB, HallpvMep KHILIEUHOIOJIOCTHBIX. Bojiee Toro, gaxe
TIPUMEHUTENBHO K TIPOCTEUIIIMM MO>KHO, T0-BUIMMOMY, TOBOPUTH O PETrY/ISLUU TOTPeO/IeHUs UL U
ee BbIOOpa, O HACBILEHUH U aMleTHUTe, 0 COOTBETCTBUU TOTPeb/IseMOol TTHIIM TTOTPeOHOCTSAM B Hell 1
T. . B mepBoM mnpuO/IM)KeHUM MOKHO CUWTaTh, UTO M30BITOK KaKOro-/M00 BelecTBa TPUBOJUT K
TOPMOXXEHHUIO afrfeTuTa K JIaHHOMY BeIlleCTBY, a HEJJOCTaTOK ero B OpraHu3Me BbI3bIBaeT yCHUJ/IEHHOE
notpebsieHue.

Bce 3TH BOIpoChl pacCMOTPeHBI B (hyH1aMeHTaIbHBIX 0030pax, MOCBAIIEHHbBIX PETY/ISLIMK BbIOOpa
U TIoTpebneHUs TIMIM, a Tak)Ke B3aMMOOTHOIIEHUSIM 3THUX IIporjeccoB ¢ 0OMeHOM BellleCTB
(Handbook..., 1967; Weser, 1973; Acatuanu, bakypazse, 1974; Booth, 19/4; Slanger, 1974; Hall, 1975;
Lepkovsky, 1975; Hunger..., 1976; Committee..., 1980; Management..., 1985; Morley et al., 1985;
Fisler, 1987; 3ambpskurikuii, 1989; The physiology..., 1989; Kaccunib, 1990; Green et al., 1990, u zp.), a
TaK)Ke B HallMX CheluaJbHbIX CBoAgKax (Yrones, Kaccunb, 1961, 1972; Kaccunb u gp., 1970; Yrosnes,



1978, u gp.).



8.2. Perynsiius anmerura

"

[IpencrasiiseTcst BaXKHbIM HauaTb 3TOT paszes C/I0BaMU, CKa3aHHbIMKA Hamu elle B 1961 r.: "...B
TIpoLiecCe 3BOJIIOLIUM amnneTUT (JOPMUPYETCs He KaK peakiys Ha y)Ke BO3HHUKIIee UCTOLIeHHe MUILEBbIX
pPeCcypCoB, HO KaK MeXaHHW3M, 3a/j0/IF0 MpeAylpeXXJatolyii Takoe UCTOLLeHue. .. Teopuu, CBA3bIBatoLLie
ro/iof, ¥ anmeTUT C WCYepriaHWeM 3aracoB, HECMOTPSl Ha TMOJKYMAOIIyI0 TMPOCTOTY, JO/DKHBI ObITh
OTBEPrHYTBL. AMNMETUT He CJejyeT 3a KWCYepriaHWeM /Jiero THUILEBbIX BeIeCTB, HO IpeJBapsieT U He
JIOMTyCKaeT ero... MHOrouuc/aeHHble pa3/ipaXuTeny, (OpMHUPYIOLIMEe COCTOSIHUE ToJyiofla M amleTuTa,
UMEIOT /10 W3BECTHOW CTeleHW CUTHA/IbHbIM XapakTep. IOTO 0O0yC/IOBAMBaeT IJIaCTUYHOCTh U
HeCTaH/JapTHOCTH yrpasjieHus rpoLeccamu nuranus” (Yrones, Kaccuns, 1961. C. 364).

Kak o0TMeueHO Bblllle, peryisLjusl arrmneTdTa Yy BbICIIMX OpPraHMW3MOB, BKJ/IOUas Ue/IOBeKa,
CBSI3bIBAETCS C [JIeATeJbHOCTBIO CJIOXKHOOPraHW30BaHHOI'O M PACIIOIOKEHHOIO0 Ha MHOTMX YPOBHSX
L[eHTPa/JIbHOU HEePBHOM CHUCTEMBI MUIIEBOrO LieHTpa. [I1IeBoM LeHTp — 3TO He OueHb OIpeje/IeHHOe
TIOHSITe O CHUCTeMe CTPYKTYP, JIOKaIM30BaHHBIX B TOJIOBHOM MO3re W 00eCIreunBaroliX pa3/idnyHbie
CTOPOHBI PETY/ISLUU TTHLLEBOU ZiesiTe/IbHOCTU. B MHUIMalM NMUIEBOM aKTUBHOCTH, ee TOPMOXKeHUU U
pery/siliuy MUIIEBOr0 MOTUBUPOBAHHOTO TIOBE/IeHUsI Ba’KHAast POJIb OTBOJIUTCS JiaTepasibHOM 001acT U
BeHTPOMeJMalbHbIM si[paM TuUMoTajamyca. OTO [OKa3blBaeTCsd TeM, 4YTO pas3pylleHue ero
orpe/ieJIeHHbIX YYaCTKOB TIPUBOAUT K TsDKe/bIM HapyLIEeHWSM [MUTaHUS y SKCIIepUMeHTalbHbIX
JKUBOTHBIX.

B HacToslilee BpeMsi IPUHSTO, UTO TIPU BCeX 0OCTOSITENbCTBAX MMIIOTA/IaMYC SIBISIETCS] O[HUM W3
OCHOBHBIX 3BEHbEB, YYaCTBYHOIIMX B ()OPMUPOBAaHUU THUILEBOM MOTUBALMU. [Ipy 3TOM Ha COCTOSIHUS
roJI0fla ¥ ChITOCTH OKas3bIBalOT BAMSIHME TaK Ha3blBaeMble LieHTPa/ibHble U MepudepruyeckKre NenTh/bl,
9H/IOTeHHble (DaKTOphI, MPOAYKTEI 0OMeHa u T. . Kpome TOro, rpofeMOHCTPUPOBAHO, UTO THUILEBOE
MOoBeZiIeHue MOXKeT OIpeJessaTbCsi CTPYKTYPHO-(YHKI[MOHAJbHBIM COCTOSIHUEM BCeX OT[eJIOB
TOJIOBHOTO MO3ra, B TOM 4uc/ie 0/ieZIHOTO I1lapa, KpaCHOTO si/[pa, TTOKPBIIIKKA CPeIHero MO3ra, YepHOM
cybCcTaHLIMM, BUCOYHOW UM JOOHBIX [0Jied, Tajamyca, TUIITIOKaMIla, HEOKOpTeKCa U psijia [PYrux.
OO6umpHasi JMTeparypa, Kacarmolascs 3TOW T1poOseMbl, a Takke MOP(PO(YHKIMOHATBHBIX
XapaKTepPUCTUK TMHUILEBOTO 1[eHTpa, MpeJCTaB/lieHa B KanuTaldbHbIX 0030pax: 3ambpkuiikuii, 1989;
Kaccunb, 1990.

B coOoTBeTCTBMU C COBpEMEHHBIMHU B3IVIIJaMH, THILIEBOU T'MITOTajlaMUyeCKHUU L[eHTP COCTOUT U3
HeCKOJIbKUX CIeljMaji3MpPOBaHHbIX YaCTel, TaK Ha3blBaeéMbIX L[EHTPOB I'0JI0fia U ChITOCTU, KOTOpbIe B
CBOIO Ouepe/lb HaXO[ATCS TIOf, KOPPUTHUPYIOIIMM BAUSIHUEM psifla 1[eHTPa/JbHbIX 00pa3oBaHUA.
HermocpeacTBeHHO B yKa3aHHble LIEHTPbl uYepe3 XeMOUYYBCTBUTE/TbHbIE 3JIEMEHThI, a TakKKe uepes
pa3nuuHble Tiepudepuyeckre peLienTopbl IOCTYMAalT CUTHAJbl, TPUBOASIIME K aKTUBALUH,
TOPMOYKEHUI0 WU MOAUGHUKAL[MU MTUILEBOU [1eATe/TbHOCTH.

OpHako ruriotajaMuye CKye LeHTPbI SB/ISIOTCS JIUIIb YaCThH0 CTPYKTYP, CBA3AaHHBIX C Pery/siiyen
MULLEBOrO noBezieHus. ViMeeTcss MHOTO [JaHHBIX, YTO U [IpyTUe MOAKOPKOBbIE CTPYKTYPbI, B UaCTHOCTHU
OnefHOe sipO, CTpUOMA/IMAApHasi CUCTeMa U [Ipyrue, Tak)Ke TMPUHUMAKT ydacThe B pery/siiuu
anmeTuTa. 3HAUUTE/IbHYIO POJib B OpraHM3al[iy MUILEBLIX peakiuii urpaet JuMOMYecKas cuUCTeMa.
HakoHel], orpomMHasi pojib B (hOPMHUPOBAHUU TIWIIEBOTO TIOBe/leHUs TPUHA/ITIE)KUT Kope OOJIbIIMX
TTOTyILIAPU M.

B HacTosiiliee BpeMsi TPYAHO TpeACTaBUTH TOJHYHO, a TeM Oojiee MCUepIbIBAIOIIYI0 KapTUHY
Pery/siliuy THUIeBOM aKTUBHOCTU. TeM He MeHee yCTaHOBJ/IEHO, UTO B PEry/ISIUM alleTuTa 0osibiloe
3HaueHWe UMeKT TMepudepuueckrie W IeHTpasjbHble peLIeNTOpbl, a Takxke crenquduuecKkue u
Hecrnelu(uyeckre ropMOHabHbIe CUTHAIbL.



[loTpebnenue mnuly, ee TmepepaboTKa M BcacblBaHWEe B MHIEBapUTe/bHOM KaHarse,
JleIOHMPOBaHMe M pacxof, BCe 3TU TpoLecchl TpaHC(GOPMUDPYIOTCS B pa3HooOpa3Hble TOTOKHU
MH(OpMaLUM, KOTOpble B KOHEUHOM HWTOTe OMpeJesisitoT TMOBBbILIeHWe WM TMOHWXKeHUe (BIJIOTh [0
TpeKpalleHrs) MUILIeBOM aKTMBHOCTU. Pa3MMUHBIMM HKCC/IefoBaTeIsIMU CZesaHbl TIOMBbITKU CBA3aTh
PEery/sil[UIO arreTyuTa C orpeZie/ieHHbBIMU BUlaMyu 0OMeHa BelrecTB. Tak c(hopMUPOBaOCh HeCKOTbKO
Teopuil Peryssiiiuu arreTUTa, KOTOpble B CKaTOM BUjle 0XapaKTepu3oBaHbl HiKe. (OOI1mpHas cBoaka
NUTepaTyphl NipeficTaBaeHa B 063opax: Yroses, 1978; Kaccusnb, 1990.)

8.2.1. AmuHoayudcmamuyeckas meopusi

Teopusi, TIo/TyuwBItiast OOMBIIYIO TTOMYISIPHOCTh, CBSI3bIBAET PETYISAIMIO0 arllleTuTa C U3MeHeHHeM
YPOBHSI aMHUHOKMCJIOT B KPOBH. JleMCTBUTE/LHO, PsiJi aMUHOKHCIOT MOJKET BbI3bIBaTh IOHW)KEHHE
aTireTUTa M, CJieJoBaTe/IbHO, CJIY)KUTh (PU3MO/I0THUe CKUM CUTHA/IOM ChITOCTH. B HacTosiee Bpemst 3Ta
Teopusi MproOpeTaeT AOMOJHUTEIbHBIE aPTYMEHThI, TaK Kak IT0Ka3aHo, UTO HEKOTOpPble aMHUHOKHUC/IOTEI
ABJISIIOTCSI  MeJuaropaMyd WX MOAYISATOpaMM B HepBHOW Tmepejaue. Takoe coueTaHHe CO3/aeT
WCK/TIOUMTE/IbHbIe YCIOBUS i (DYHKI[MOHHWPOBAHMSI IMTyTaMWHA, ajlaHWHA, IVIMIMHA W HEKOTOPBIX
JPYTUX aMHUHOKHMC/IOT B KaueCTBe TOUEUHBIX U TMOKMX perynasTopoB. [Ipy 3TOM HX ypoBeHb B KPOBU
MOXXET OTpa)kaTh KaK YCJIOBHUS ITUTAHMS, TaK U (DYHKIIMOHA/IbHOE COCTOsIHHE OpraHu3Ma.

8.2.2. I'mokocmamuyeckas meopusi

OTa Teopusi perysiquy anreTuTa OTBOAUT Ba)KHYIO POJIb YPOBHIO IVIFOKO3bl B KDOBH WM €r0
roMeoCTaTUpPOBaHUI0. B CyIHOCTH, BBIABUHYTO HECKOJIBKO IVIFOKOCTaTUuue CKUX Teopuid. [lepBast U3 HUX
CBSI3bIBA€T TOPMOJKE€HHE MUIIEBOM aKTUBHOCTH C TOBBbILIEHWEM KOHLEHTpPAllMM IJIIOKO3bl B KDOBH,
00BIYHO MMEIOIIMM MeCTO TPU BCaChIBAHUU MUIIM, a MUIleBoe BO30yXAeHue C ee CHIbKeHUeM. OflHaKoO
3Ta OTHOCUTE/IbHO MPOCTasi TeOpHs He MO/Ty4Yn/ia HIMPOKOro pacripoCTpaHeHHs], TaKk KaK MHOTUe (haKThbl
npoTyuBOopeuniv eil. TeM He MeHee TOKa3aHO, UTO B LIeHTPaAbHOW HEpPBHOU cucTeMe, 0COOEHHO B
obmactTu  rumoTasamyca, eCTh  CHel[MaJu3upOBaHHble  KJeTKd, o0sajaroliie  BBICOKOM
YyBCTBUTE/IBbHOCTBIO K IVIFOKO3€e, pa3pyllieHre KOTOPBIX C MOMOIIbI0 TOKCHYECKHUX aHa/0rOB IJIFOKO3bI
TIPUBOJUT K pa3BUTUO runepdaruu. CoriaCHO HeKOTOPbIM TOUKaM 3peHUsl, [I/is1 Pery/siuy anreTuTa
ype3BblUaliHO Ba)keH He abCOJIIOTHBINA YPOBEHb IVIFOKO3bI B KPOBH, a €e apTepHO-BeHO3Hasl pPa3HUlIa,
BO3pacTarollasi MpyU ChITOCTHA U MaJarolasi A0 OTPULIATe/bHbIX 3HAUeHWM Tpu ronofaHuu. Hamuuue
CreLla/M31MPOBaHHbIX [TTFOKOPELIENTOPOB, CBSI3aHHBIX C PETY/ISALIUEN allleTUTa, SIB/ISeTCsl apryMeHTOM B
MOJIb3y IVIFOKOCTATUUeCKOW TeOpUH, Tak ke KakK U psif (PaKTOB, CBUJETENbCTBYIOIMX O TOM, UTO B
L[eHTpa/lbHOW HEPBHOW CHCTeMe MMEIOTCSI HeUpPOHBI, OTBeyalollie Ha JIOKaJbHYI THIepPITIMKEMMUIO.
BnusiHMe Ha anmeTUT I/IF0KO3bl U aMUHOKUC/IOT MOKeT Peasii30BaThCs uepe3 HeKOTOpbie 001iye 3BeHbst
MeTabom3Ma (CM. MeTaboMue CKYI0 TEOPUIO Pery/ISILiUU afnreTuTa).

8.2.3. lunocmamuueckas meopus

BecbMa TipuB/ieKare/ibHa JIMTIOCTaTAUeCKasl TEeOpHs, CBSA3bIBAIOIAS TIOSIB/IEHWE arllleTUTa C
MepexoloM OT MHUTAaHUS 5K30T€HHBIMM HYTPHEHTAaMH K MOOW/IM3aI[i{ >KMPOBBIX AeT0. JTa Teopus
TOBOPUT, UTO TIMIIEBasi JIeATe/IbHOCTh AKTUBUPYETCS AaBTOMAaTHUeCKW B MOMEHT TIiepexofia OT
9K30Tpoun K 3HAO0TpoUU. OAHAKO OCTAeTCsl He BIOJHE SICHOW MPUPO/ia CUTHAJIOB, BO30OYKIAOIIMX



rosiof. Bo3MOXXHO, B 3TOM TIporjecce OIpe/ie/IeHHYI0 pOJib WrpaeT BbleieHHe TOPMOHOB,
obecrieunBarolMX MOOHIM3ALIUIO KUPOBBIX JIETIO.

8.2.4. /lecudpamayuoHHas meopusi

MeruaparariioHHast Teopusi 00BSICHAET UyBCTBO HACHIMIEHUS (PU3MOIOTHUe CKUM 00e3BOKHBaHUEM
KpoBU. Takoe o00e3BOKHMBaHME TTPOUCXOAUT TPH MHTEHCHBHOM ITMIIEBADEHUH B CBSI3U C IepPeX0fioM
YyaCTH >KUJKOCTU B BUJe CEKPETOB M3 KPOBU B ’KeJ/yAOUHO-KHIlIeUHbIA TPAKT. [1o Bceli BePOSITHOCTH,
TaKOl MeXaHU3M UMeeT Orpe/leJieHHOe 3HaueHre B KaueCTBe OfIHOT0 U3 KOMIIOHEHTOB ChITOCTH.

OfHaKO C TIO3UIMI 3TOW TEOPUM TPYJHO OOBSCHUTH TPOUCXOXKAEHHE T0Ji0[ja, KOTOPhIA MOT Obl
BO3HUKATh TIPU TIMTbe BOJALI B pe3y/bTaTe yBe/JWuUeHUs o00beMa I[UPKYIUPYIOIeH »KUJKOCTH, Uero B
JeNCTBUTE/IbHOCTH HUKOTZIA He TIPOUCXOAUT. PH3Mo/Iorhue cKoe 00e3B0KMBaHWe KPOBH, TI0-BUIIMOMY;,
MOXXET UMeThb OOJIbIllee OTHOIIEHHE K Perylsaiuy MmoTpebieHus Bofpl, T. €. K BOSHUKHOBEHHIO UyBCTBa
JKaK[Ibl, UeM K Pery/siliiu rooja.

8.2.5. Tepmocmamuueckass meopus

Ocoboe MeCTO 3aHMMaeT TeOpHsl, CBSI3bIBAIOIIAS MPeKpallleHHe e/bl C JIOKaJIbHbIM TOBBIIIEHHEM
TeMITepaTyphbl Tejla, B YaCTHOCTH TUIIOTa/laMUueCKOM 00/1acTH, T7e Tpe/CTaB/lIeHbl LIeHTPhI roJiofa U
ceiTocTU. COITIaCHO 3TOM TEOPHH, )KUBOTHBIE €T /I TOr0, UTOOBI He OCThIBaTh, U MPEKPAIIAIOT ezy,
yToOBI He meperpeBarbcs (Strominger, Brobeck, 1953). Ilpeamnonaraetcs, uto 3¢gdbeKT HaChIIEHUS TeM
BbIllle, yeM OoJibllle crieluduueckoe auHamuueckoe aevicteue (CI/]) mumm. Ilpyuuem uem cusibHee
TIOBBIIIIAETCS TeMIlepaTrypa, TeM CU/ibHee TOPMO3UTCS amnreTUT. JTa TOYKa 3peHMs ToJyuusaa psf
9KCIepMMeHTa/IbHbIX MOATBepPXKAeHH. BMecTe ¢ TeM OHa mojBepr/iach CrpaBejIMBOM KPUTHKe, TaK
KaK He MOor/la 0ObSICHUTh MHOTMX 0COO€HHOCTel pPery/isiiiu arreTuTa.

8.2.6. Memaboauueckass meopusi

KpymHbIM HeIoCTaTKOM BCeX TepeUrCIeHHbIX TeOPUM SIB/ISIETCS TO, UTO PEry/sALUs MoTpeOIeHust
TIHIIA CBSI3bIBAETCS C 0OMEHOM OJHOM W3 TPYIIN IUILEBBIX BellleCTB — OE/KOB, YIVIEBOJOB, >KMPOB, C
oOMeHOM BOJbI U T. [. B KOHIle KOHLIOB CTAaHOBHTCS BCe 0ojiee OUeBHMIHBIM, UTO BCE BHILI OOMeHa
BEIIIeCTB MMEIOT OTHOIIeHWEe K Peryasiijiy amreTuTa. B CBsI3uM C 3TUM HamMu ObUla BBIZIBUHYTA TaK
Ha3blBaeMasi MeTaboyiiuecKass TeOpHs, COIVIaCHO KOTOPOM peryisius anrmeThTa CBs3aHa C
HepreTUueCcKy Harbosiee 3HAUMMBIMH U B TO K€ BpeMsi OOIIMMHM KOHEUHBIMU 3BeHBbsIMU MeTabo/r3Ma
BCeX TUIIEBBIX BellleCcTB — LUK/I0M Kpebca. OTa Teopusi Oblia mpe/ioykeHa HaMu eltle B 50-X rofax u
3areM pa3BuTa coBmecTHO ¢ B. H. Yepaurosckum u B. I'. Kaccunem B Teuenune 60-70-x rogos (YroJies,
1962; Kaccune u ap., 1970; Yrones, Kaccunb, 1972; 0630p: Yrones, 1978). BnocneacTBuu 3Ta Teopus
ToTyyusia HOBbIe JJOKa3aTebCTBa U noaTBepxxaeHue (Booth, 1974).

B ocHoBe MeTabo/ueCcKOW TeOPHH JIEXXUT TPEATION0KEeHWe, UTO Pery/siys MoTpedeHus TUIIM
Jo/DKHA OBITH CBSI3aHa TIPEXJe BCEro C 0CBOOOXKAeHHEeM OCHOBHOW YaCTM SHEPIvH, TOCTYIaroleii B
opraHusM c nuied. Kak H3BeCTHO, OKHC/IeHWe IMINEBBIX BeIeCTB (JKUPOB, OEKOB, YITIEBOZIOB)
3aBepitaeTcs HUKI0M Kpebca ¢ ocBoboxxaeHnem 7o 70 % 3aKk/r0UeHHOM B MHUITE YHePrUu. B KoHeuHoM
cyeTe MeSTe/IbHOCTh TIMIIEBOTO IIeHTpa [0/DKHA OBbITh CBSi3aHa C OLIEHKOM 3aK/FOUeHHOW B TIHIIE
SHEpPryu, 4TO COMIACYeTCsl C JJaHHBIMU O THUIOTa/laMyce KaK «CYeTUrKe Kajopui». Ec/in Tak, To MOXXKHO



AyMaTrb, uTO MeTabomuThl LMKAa Kpebca HWMeIOT mMepBOCTeNleHHOe 3HaueHue [IIs Peryasiuu
notpebsieHuss TUIM. OKCIlepUMeHTasbHasi TIpOBepKa TI0Ka3aja, UTO Takoe TpeArosioxKeHue
TIpaBU/ILHO. BBezieHre ro/iofiHbIM KpbICaM HaTPHEBOM COMM TMMOHHOM KMC/IOThI — MeTabomTa ofHoM
13 TIepBbIX cTaauk 1uK/aa Kpebca — mpuBoguT K 0osiee IyOOKOMY TOPMOJKEHUIO arreTHTa, ueM
BBeJileHHe T/MI0KO3bl. (Oco0eHHO Ba)XKHO, UTO HAaChIILEHWE, BbI3bIBAEMOE IIMTPATOM, HACTyIaeT
3HAUMTEeIbHO OBICTpPee, YeM II0C/ie BBeleHHS T/TFOKO3bl. OQueBU/IHO, BAWSHUE T/IIOKO3bI Ha TUILEBOU
1L[eHTP Orocpe/iyeTcs yepe3 MeTabouThI 1jukia Kpebca.

Cnenyetr UMeThb B BH/[Y, UTO MeTaboMuecKasi TEOPUS Pery/si[iy arllieTuTa He OTPUIjaeT HU OHY
13 YIIOMSIHYTBIX BbIllle Teoprii. HaripoTuB, oHa MO3BOJIIET MOHATH IMTYOOKYIO CBSI3b PA3/TMUHBIX THUITOB
oOMeHa BeIleCTB C peryisiyeli anmeTuTa U BapbUpOBaHUWE Yy )KUBOTHBIX Pa3HBIX BUOB TO OJHUX, TO
JPYTUX TUTIOB CUTHAJIOB T'0J10[ja ¥ HaChIIeHUS.



8.3. Cnenja/iM3poBaHHbIe aNllleTUTHI

B3poc/bie KUBOTHBIE TIOA/I€P’KUBAIOT COOCTBEHHBIM BeC B TeueHUe JJUTeTbHOr0 BPeMeHM Kak
TIpU OTPAaHUUEHUH, TaK U Mpy U30biTKe nuim. CreoBaTesbHO, OHU 00/1a/1at0T CII0COOHOCTBI0 KaKUM-
TO 00pa30M yuuThIBaTh TOTPEOHOCTH B MUINEBHIX BellleCTBaX. [I0TpeOHOCTb B Ka/JIOpUSIX OTpe/ie/isieTcst
nepudeprueCKMMU CUTHa/aMU U MUIIEBBIM L[EHTPOM, TIOBPEXX/IeHWe UM T1aToJIoThue CKhe U3MeHeHus
KOTOPOTO MOTYT TMPUBOJAUTH K HEJ0CTAaTOUHOMY WM M30bITOUHOMY TMOIVIOIIEHUIO Kajopuil. MO>KHO
ObUT0 ObI CBeCTH Pperyisilyi0 TIOTpeOsieHUs] TUIM K peryissuuu 1oTpebnenuss Kanopuid. Takoe
MpeAnoJio’)KeHrue, BO3MOJXKHO, CHpaBeJIMBO [ijisi MOHO(AaroB, T. €. OPraHU3MOB, MUTAIOLMXCS
orpejie/leHHbIM THUIIOM MMM C OAHUM cOCTaBoM. OJHAKO OHO He MPUTOJHO JJi MOoJAX(aroB, y
KOTOPBIX 3KCIIePUMEHTA/JIbHO /0Ka3aHO CylleCTBOBaHHWE CIIeliMalu3uPOBaHHbIX alleTUuToOB (YTroses,
Kaccuns, 1972).

Yke B 1911 1. W. I1. TlaBnoB nogoiiiesn K npobeme Criel{aJu3vupOBAHHOTO OTHOILIIEHUS K TIHIIIE,
OXapaKTepu30BaB MUIEBOM LIEHTP KaK OJUH U3 BaXKHEWIIMX PEryIsiTOPOB «XWUMHUeCKOTO paBHOBeCHS
Tena». [1elCTBUTENbHO, PETYISLIMI0 XUMUUECKOr0 COCTaBa OpraHu3Ma B c(epe MUILEBOTO MOBeJeHUs
Hesb3si cebe TIpe/ICTaBUTh MHAde, ueM C TOUKU 3peHUsl CYIIeCTBOBaHUS CIieliMa/in3aluu arreTuTa,
Gnarofiapsi ueMy uesioBeK M >KUBOTHbIE HaXO[AT U BbIOMPAlOT MUMEHHO Te BUbI THIIM, KOTOpbIe B
JNaHHBIE ~ MOMeHT  Oojiee  Bcero  COOTBETCTBYKOT  UX  MoTpebHOCTsM.  [lo-BuanMomy,
muddepeHLIMDOBaHHOE OTHOILIEHME K pa3/IMuHbIM BUJAM MUIIM [0Jroe BpeMsl He TOMnajano B IoJie
3peHUsi (PU3UOJIOTOB MO TOW TMPHUUMHE, YTO MHUILEBbIE PeaKLMM PAacCMaTpUBA/IMCh KakK BPOXEHHbIE.
MmMenioch, OfHAKO, Hemalo HaOJOeHNU, CBUJETE/NbCTBYIOIIMX, UTO [aKe >XUBOTHbIE, MUTAHUE
KOTOPBIX Y3KO CHeLWaJUu3UpOBaHO, MEepUOJUUYeCKH MEHSIT MHIIeBble CKIOHHOCTHU. OJTO
00CTOSATETLCTBO TIPUBEJIO K HeOOXOAUMOCTH BbISICHUTh, KaKie UMeHHO CABUTH B OpPraHU3Me MPUBOJST
K U3MEHEeHUIO BbIOOpa TUIIM U SIBASIETCS JIM 3TOT BbIOOp ajZiekBaTHbIM. OueHb Ba)KHO ObUIO TakKke
ornpeJieIUTh (PU3NOOTUUYECKHE MEeXaHWU3MbI, Jie)Kalllde B OCHOBe DEryisliUu Clieluaau3upoBaHHOIO
MULLIEBOTO TOBeJeHUs. B psjge «/lydyaeB H3MeHeHHe TUILEBbIX CKJIOHHOCTeW TMpe/CTaB/IsyIOCh
1jesilecoobpa3Hoi M a/lalTUBHOM peaklivel, B PyTUX — CO3/laBajioCh Brieuyar/ieHWe, UTo W3MeHeHue
TIUIIEBOM peakKlMU He a/IeKBaTHO MOTpebHOCTsIM opraHr3ma. OTBeThbl Ha 3TH BOMPOCHI MOJTYU€eHbI JIUIIIh
YaCTHUYHO.

He/b3st He OTMETHUTB, UTO TIePeXofi OT OIKCaTeIbHON CTOPOHBI TTPO6J/IeMbI K SKCIIepUMeHTa/IbHOM
Tak)ke cBsizaH ¢ umeHeM U. T1. TTaenosa. Eirie B 1892 1. oH oT™MeTu nu3buparenbHbI OTKAa3 OT MSCHOMN
nuim cobakamMu € 3SKKIABIOBCKUM COYCTheM. JTa peaklds paccMarpvBajiach Kak Crie/iCTBUe
TOBBIIIEHUsT B KPOBU a30Ta, BbI3BAHHOTO BBIK/IFOUeHWEeM TieueHU. B Oosiee mo3gHux paboTax
corpygHuku WM. II. TlaBnoBa [esTenbHOCTh MHMILEBOTO LieHTPa OLIEHWBAJIM KakK I10 MHIIEBOMY
TI0Be/IeHNI0, TaK U M0 AUHaMUKe C/IFOHOOT/eieHus. bbllo, B 4aCTHOCTH, TTI0Ka3aHo, YTO OTpULiaTe/bHas
peaki[vs Ha U30bITOUHO BBe/leHHbIe B OPraHW3M CaXap W/ TI0OBapEHHYIO COJb MPOSIB/ISIETCSI B OTKa3e OT
3TUX BellleCTB U BblIe/IeHUU Ha HUX O0JIBITIOr0 KOJIMUe CTBA JKUKON «OTMBIBAOILIe» CTHOHBL

3HaurTebHBIE yCriexu B 00/1aCTu PU3HMOIOTUU CTielUaTu3UPOBAHHBIX alllleTUTOB ObUTUA Cle/IaHbI
Gnarofapsi pa3paboTke MeToJa AaKTHMBHOTO BbiOOpa MNUIIM. OTOT MeTO Haubosee TMOAHO OB
WCIIONb30BaH U YCOBepIIIeHCTBOBaH, HaunHas ¢ pabot I1. fura (Young, 1941) u K. Puxrepa (Richter,
1956, 1957). Bbbul0 yCTaHOB/IEHO, UTO KPbIChI, IMOJYUYMBIIME BO3MOXXHOCTb CBOOOAHOrO BbIOOpA
OT/le/IbHbIX MUILEBbIX KOMIIOHEHTOB, PaCTyT U pa3BUBAKOTCS JIydllle, YeM >KUBOTHbIe Ha CTaHJapTHOMU
[ieTe, COCTaBJIeHHOW B COOTBETCTBUU C TeOPETHMUYECKU paCCUMTAHHOW (H3M0JIOTHUeCKO HOPMOU.
Bnuskue faHHbIe ObLTU MOTyUeHbl U B TleZiMaTpuueckoi KauHuKe. OKa3anoch, UTO JeTH, TTOTyuuBIIMe
BO3MO>KHOCTh MOCJIe TIpeKpallleHusi MOJIOUHOTO BCKapMJ/IMBaHUs CBOOOJHO BbIOMpATh THII, XOPOILO



POC/IM Y pPa3BUBAJIUCh.

i3MeHeHHe TIUILNEBBIX CK/JIOHHOCTEM Y >KMBOTHBIX OCOOEHHO UYeTKO YIaa0Ch TPOCAeAUTh TIPU
pa3/IMUYHbIX MaTOJIOTMUeCKUX COCTOSIHUSX. Tak, mocjie yhganeHUsi HaJllIOYeYHUKOB pPe3KO BO3pacTaeT
amireTUT K COJISIM HaTpHs, UTO CBSI3aHO C OONBIIMMU TOTepsIMUA 3TOro 3jeMeHTa ¢ modoi (Richter,
1936). YmaneHue mMapallMTOBUIHBIX >Kejie3 TIOBBIIIAET IMOTPEOHOCTh OpraHuW3Ma B KajbI[Ud, UTO
BbI3bIBAeT y >XMBOTHBIX TPEANOYTEHUE MUIA C BLICOKUM COAEPKaHUEM COJied Kaiblys. Y KpbIC C
ylla7leHHOM TIO/Ke Ty/I0YHOM yKeyie301 CHUXKaeTCsi ToTpebsieHre yIIeBO/IOB U MOBBIIIAETCS TOTpebieHre
JKUPOB.

MHorourc/ieHHble TIpUMephbl aIalITUBHOTO W3MEHEHMs TIHIIeBOTO BbIOOpa B COOTBETCTBUM CO
CZIBUTaMH BO BHYTpPeHHel cpefie opraHu3ma (063op: Young, 1967) y>ke IaBHO MO3BOJIMIM HaM (YToJieB,
Kaccunb, 1972) paccmarpuBarh —Criel[dajM3upOBaHHbIE anleTUThl KaK MEXaHW3M Dery/siuu
romeocrasa. BMecTe c TeM ciocoOHOCTh a/IeKBaTHOTO BbIOOpa MUILM TIPOSIB/SIETCS [JalieKo He BO BCeX
Cyyasix HapyllleHWsI paBHOBECHSI BO BHYTDEHHeW cpejile opraHu3ma. VIMeeTcs 3HauMTe/IbHOE UKCI/IO0
WCC/IeZIOBaHUM, He TOATBEpP)KJAIOIMX HaJuuue TIPSIMOM CBA3M MEXKIy W30BITKOM WM HeZ0CTaTKoM
orpe/ie/ieHHBIX BellleCTB B OpraHu3Me, C OHOW CTOPOHBI, U (pOPMUPOBaHKEM MUIIEBbIX peakluii — C
Jpyro. 3To 00CTOSATE/NLCTBO MPUBOAWUT K TOMY, UTO /I0 CHUX IIOp He CYILeCTBYeT eJUHOT0 MHEHHS O
(GhOpMHpPOBaHUM  CIIEeI[MaTM3UPOBAaHHbIX OEKOBOTO, YIVIEBOAHOTO, >KUPOBOTO W BHUTAMHHHOIO
arirneTUTOB.



8.4. AnineTuT U KUilleyHasi TOPMOHa/IbHasA CUCTeMa

B Teuenune rnmocjiaegHux ,Z[ECHTI/IJ'IETI/Iﬁ IMOJIyueHO MHOI'O0 [OdHHBIX O BayKHOM pPOJ/IN KHUIIEUYHBIX
FOpPMOHOB B peryimsnnun HOTpE6J’I€HI/IH IMAILA. KPOMe TOro, B TeuyeHwue HOCJIe,Z[HEﬁ HeTBEPTHU BEKa
mpeacTraB/JI€HUA O peryiaduun alllleTUTd U3MEHW/IMCh B CBA3KM C OTKPBITHEM CII€eLIHd/IN3MPOBAHHBIX
T'OPMOHAJIBHBIX B/IMSIHUY Ha HOTPE6JIEHI/IE IMAILA.

8.4.1. ApsumepuH

B 1960 r. nHamu (YroneB, 19606) ObLIO MpPOAEMOHCTPUPOBAHO, UTO 3IKCTPAKThI
[IBeHA/ILIaTUIIEPCTHOM KHWILKW, HO He JKelyJKa, IIeUeHH, MbIIL] U CeJile3eHKH, BbI3bIBAIOT
criequ@uyeckoe TopMmoxxeHue anrmetura (puc. 8.1). [locsie BBefileHUsI SKCTpaKTa /IBeHa/ILaTUIIepPCTHOM
KMILIKA TI0BeJleHre TOJIOAHbIX KpbIC HAllOMUHA/IO T[0BeJeHUe ChITbIX >KUBOTHBIX. CHUXKeHue
notpe6sieHUst MUIIM HaO/FOAAIOCH TIOC/Ie BBeJileHUS] TaKUX SKCTPAKTOB KaK ChIThIM, TaK U TOJIOAHBIM
)KUBOTHBIM. Ha 0CHOBaHMM 3THX JJ@HHBIX MOXHO [JOMYCTUTh, UTO CYILLeCTBYeT KHILeUHbI TOPMOH W/IU
dakTop, OCYIIeCTB/SIONMYA TOPMOXXEHHE afleTuTa, T. €. TODMOXXeHHe TOW BakKHeHIleld peakiuy,
KOTOpasi XapakTepu3yeT HU3MeHeHUe IIOBeJleHHs 4Yesjl0BeKa W JKUBOTHBIX I10C/Ie YOBIeTBOPeHUS
MUIIeBLIX TToTpebHocTeit. B 1962 1. (Yroses, 1962) 6blM MoydeHbl CBe/IeHHSs, KOTOPbIe TTO3BOIUIIN
TIpe/NOJIOKUThb, UTO Takou (DaKTop, CKOpee Bcero, sBAsieTCs nenTuZoM. Hamuuuwe ayomeHanbHOTO
dakTOpa, BBI3BIBAIOILIETO CHITOCTh, KOTOPBIM ObUT Ha3BaH HAMU apIHTEPUHOM (amnmeTUTPEeryIupYOILM
SHTEPUHOM, T. €. KHUIIeYHbIM TOPMOHOM), TaK e KaK W ero MNenTuAHas MpupoAa MOJIyun/Iv
TIOATBepPXKieHre BO MHOTUX paboTax. Bce ke cjieiyeT OTMETUTh, UTO /10 CUX MOP ap3HTEPHH B UNCTOM
BH/Ie He T0JIyYeH.
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Puc. 8.1. TloTpebneHwe TUIM TIpeiBADUTENbHO TOJIOAABIIMMU KpbICAMU TI0CJe BBeJIeHUs!
pactBopa Punrepa (A), 3KCTpakToB ABeHaAlaturniepctHor kuuku (b), kenynka (B) u cenesenku (I7)
(mo: Yrones, 1978).

ITo ropusoHTany — BpeMs OT Havasna kopmieHus:: 1 — 0-30 muH, 2 — 30-60 muH, 3 — 60—
120 MuH; Mo BepTUKaIN — KOJIMUe CTBO MOTPeb/isieMoi MUl (Mr).

[TombITKM OXapaKTepu30BaTh apIHTEPUH ObUIU TIPeANIPUHSATHI rpymmoi uin. — kopp. AH CCCP A.
C. XoxnoBa B MHcTtutyre Guoopranuueckoit xumuu um. M. M. Illemskuna AH CCCP u B Haieit
naboparopuu. B cepeaune 70-x rogos ob6erMu rpymmnamu 6bU10 NPOJEeMOHCTPHPOBAHO, UYTO apIHTEPUH



— 3T0 6eJioK ¢ MoneKysipHOi Maccoii okosio 100000 (063opsl: Yrosies, 1978, 1985).

8.4.2. /Ipyeue KuwieuHble 20pMOHbDL

B 70-x rogax ObU10 OOHApy)KeHO, UTO MHOTHE H3BEeCTHbIe TOPMOHBI JKeTy[OUYHO-KUIIIeUHOTO
TpPaKkTa, B YaCTHOCTU TaCTPUH M CEKPETUH, He OKAa3bIBalOT BIAUSHUS Ha anmeTuT. B oTivume OT HUX
XOJIELIJUCTOKWUHWUH BbI3bIBA€T CUJIBHOE TOPMOJKEHHE MUILEBOM aKTUBHOCTHU. [lepBbIM, TMO-BUAMMOMY,
TIPO/IeMOHCTPUPOBAJI CrieliduyecKoe B/IMsHUE X0J/IeL[MCTOKUHUHA Ha 1oTpebieHue nuim X. KymmaHc
c corpygHukamu (Koopmans et al., 1972). B uukse vccnemsoBanuii rpymrsl [bx. Cvuta (Smith et al.,
1974) Ha Kpbicax ObIIO TMOKAa3aHO, UTO XOJIELIMCTOKMHWH MOXXET BbI3bIBaTh TOPMO’KEHUE arlleTUTaA.
ABTODBI, OHAKO, OLleHUBa/IU 3TOT 3¢ (deKT, CKopee, Kak (hapMakooruyeCcKui, ueM (pu3n0JI0rhue CKU.
y 00e3bsiH TakKe 0OHapy)kKeHO TOpPMOyKeHue ToTpeOsieHus UM TI0C/ie BBe/IeHUs XOJel[MCTOKWHUHA.
Y uenoBeka MoTpeOsieHWe MUIIM 3aBUCUT OT [103bI BBE/IEHHOTO XOJIELIMCTOKMHWHA U OT Criocoba ero
BBe/leHUs. Tak, BHYTPUBEHHOe BBeJleHHMe ropMoHa B fo3e (0.5 en/Kr MpUBOAUT K TOPMOXXEHUIO
arirneThTa, a MOCTEleHHOe BHYTPMBEHHOE BBeJleHWe B Ji03e 1 e//Kr, HalpOTHB, BbI3bIBAET €ro
ctumynsanuio (Sturdevant, Goetze, 1976). [IpsiMmoe fieiicTBUe XOMeI[MCTOKMHUHA Ha LIeHTPbl TUTaHUS U
Jpyryue HepBHbIe LIEHTPbI MOKAa3aHO B 3jeKTpodu3unosoruueckom ucciaegoBanuu H. Hadpuu u E.
Ixekobcona (Dafny, Jacobson, 1975). HakoHell, TpoZileMOHCTPUPOBAaHO, UTO IIOC/Ie BBeJeHUS
IJIFOKaroHa Bo3pacTaeT 37IeKTpUuecKasi akTUBHOCTh LieHTpa chiToCTU. (Bosee 1mogpo6HO 3TH BOTMIPOCHI
OCBellleHbl B MOHOTpaduu: Yrones, 1978.).

B 80-e roapl MHTeHcHMBHasg paboTa B 3TOM HampaB/lIeHWM Tpojo/Dkanack. Ha uenoBeke
YKUBOTHBIX ObLZIO BHOBb MPOJEMOHCTPHUPOBAHO, UTO B Tiepejlaue CUTHaja HachlleHus OOJIBIIYI0 pOJib
WrparloT KullleuHble TOPMOHBIL. CyMMHUpys MOJy4eHHbIe 3a 3T TO[bl JJaHHbIE, MOXHO CKa3aTb, UTO
9K30T€HHBbIM XOJIeLIMCTOKWUHWH, B TOM 4YMCJiIe €ro CUHTeTUYEeCKUM OKTalemnTUz, XOIelUCTOKUHUH-8,
BbI3bIBaeT CHIDKEHHE TTOTpebieHus MUILM, KOTOPOe 3aBUCHUT OT [I03bl TOPMOHA W MeCTa ero BBeJleHUs
(mepudeprueckoro wiv 1eHTpanbHOro). IIpu 3TOM i pa3BuTHs 3ddeKkTa HachileHUs HeoOXoaum
Cylb(aTUpPOBaHHBIM TUPO3UH B 7-i1 mo3uuuu C-TepMUHAIbHOTO KOHIA LieMd OKTamernTuja
X0/IeL[UCTOKMHKHA. [loka3aHa Takke @u3nooruyeckass CHelu(PUUHOCTb XOJIeLIMCTOKWHUHA: OH
WHrHOUpyeT nmotpebsieHre NMUIK, HO He Boabl (Smith, 1983; Gibbs, Smith, 1986, u ap.).

B nocnengHue rofpl AWCKYTHPYeTCsS BOMNPOC O IMepudepruueckoM U LIeHTPaJbHOM MeXaHM3MaxX
JeUCTBUSL XOJelUCTOKWHMHA Ha anmeTuT. (Pusuosorvueckuid U dapmakosoruueckuii 3¢hdeKTsbl
ropmoHa augdepeHIUpOBaTh J0CTaTOYHO TPYHO.)

Tak Kak cucTeMarhuyeCKde WHBEKIAW XOJIELUCTOKWHWHA MPUBOAST K PE3KOMY W3MEHEHUI)
TIUILLEBOrO TIOBeJIeHUs], TO TIpe/riosiaraeTcsi, YTo TOPMOH JJOJKeH TIPSIMO WK OMOCpe0BaHHO BbI3bIBATh
v3MeHeHHUs] (PYHKIMOHA/bHOTO COCTOSIHMSI MO3TOBbIX CTPYKTYp. CuMTaeTcsi, UTO OCHOBHBbIM MyTeM
nepefaud HMH(POpPMALIMM TMOC/e BBeJeHHS 3K30T€HHOr0 XOJIEeLIMCTOKWHWHA CJyKaT adgepeHTHbIe
BOJIOKHA ab/loMUHAIBHONW BaryCHOW CUCTeMbl, C pellelITOpaMUu KOTOPO# CBsi3bIBaeTCsi TOpMOH. Kpome
TOT0, TOPMOH MOXKET CBSI3bIBaThCSI U C peLielITOpaMy MUI0pUUeCcKOro C(UHKTEepPA >KeJlyKa.

[nst obbsicHeHust 3¢deKTa IHAOTEHHOTO XOMeLMCTOKWHWHA TIPUBJIEKaeTCsl TUMOTe3a, COIIaCHO
KOTOpOl 0CBOOOXK/IeHHe 3TOr0 rOPMOHA, BbI3bIBasi YYBCTBO HAChIIEHUS, OTipe/ie/isieT OKOHUYaHWe akTa
ellbl, C/JeJCTBUEM Uero sB/SETCS COOTBETCTByOllee ToBeZeHue. [lo-BUAMMOMY, SH/IOT€HHbIA
XOJIELIUCTOKUHUH MOXKeT TMpPSIMO BAMUSITb Ha (YHKI[MM MO3ra, Bbi3biBasg TOPMOXXEHHE arfeTuTa.
[IpyHATO, UTO OCHOBHYIO POJib B 3TOM 3¢ deKkTe UrparoT BeHTpOMeAuasbHasi U jaTtepajibHas 0b1acTu
TUIoTazaMyca.

B nocsenHue rofpl NpPOJEeMOHCTPUPOBAHO, UTO TaKue KHIEUYHbIE TeNTH/bl, KaK IJIFOKaroH,
coMarocTaTvH U 60MOe31H, Tak)Ke BbI3bIBAIOT TOPMOJKEeHHe TTOTpeb/ieHus TIUIIM, HO B MeHbIIleN Mepe,



yeM XOJIELIMCTOKMHUH. B OT/IMure OT 3TUX rOPMOHOB CeKpeTHH, racTpuH u ['UII He o6sajjat0T Takum
s dekToMm.

[TompobHO ucTOpUs pa3BUTHs TIpOO/ieMbl U ee COBPeMEHHOe COCTOSIHMe OCBellleHbl 3 psje
JeTaqbHbIX CBOZIOK (Smith, 1982, 1983, 1984; Gibbs, Smith, 1986, 1988; Murphy et al., 1988; Kaccub,
1990, u gp.).

HakoHell, K KMIIIeUHbIM MMeNTHAHLIM TOPMOHAM, UHTHOHPYIOIM TTOTpeb/ieHre MUII, OTHOCUTCS
TaKKe catveTuH (0630p: 3ambpxxuikuii, 1989).

CnenmyeT OTMETUTh, UTO BAMSIHUE Ha alleTUT XOJIel[MCTOKWUHUHA, TJIF0KaroHa, SHTeporacTpoHa U
APYrUX TOPMOHOB, TO-BUAUMOMY, SIBJISIETCSI Ba’KHOM, HO CKOpee [IOTIOJTHUTE/NbHON (a He OCHOBHOM)
dbynkimeit. [To kpaliHeli Mepe B HEKOTOPBIX C/Tyuasix MOXKHO Aymarb 00 ux (hapmMaKo/iorhyeCcKoM, a He
du3nonoruueckoM AelcTBUM. OTU >Ke GaKThbl JaBajid BO3MOXKHOCTb TIpe/IoJjiaraTth, 4To Cpeau
KUILIEYHbIX TODMOHOB, BO3MOJXHO, CYIIIECTBYIOT TakKue, KOTOpble 00/a/jal0T TpeuMyilie CTBEHHO
HeWpOTPOITHbIM /IeliCTBHEM, U UX anmneTuTTopMo3sime 3¢ deKTsl OyayT BbipaxkeHbl 60iee O0TUETIUBO,
yeM y W3BeCTHBbIX TOPMOHOB. [lelicTBUTe/NbHO, HaMU ObUIO TPOJIEMOHCTPHPOBAHO, UTO ap3HTEpPUH
B/IMsieT Ha MoTpeb/ieHUe MUIEBBIX BellleCTB Oosiee 3P heKTUBHO, UeM XOJIeI[MCTOKMHUH U CeKpeTUH. B
YaCTHOCTH, TIPU BHYTPUOPIOIIIMHHOM BBeJleHUU Tperapara ap3HTeprHa B fio3e 0.1 mr Ha 100 r macchl
Tesa KpbIChl HabO/MIO/jaeTcsi pe3koe TOPMOXKeHUe ToTpebseHust pacTBopa mitoko3bl (puc. 8.2). Ilocne
BBeJIeHUs 3aBeioMO Oosbined 103bl cekpeTrHa (0.5 Mr Ha 100 r Macchl Tejla) TOPMOKEHUS arreTHTa
He MpoucxoauT. BeefeHue xoserucTokKMHUHA Takke B fio3e 0.5 mr Ha 100 r Macchl Tena BbI3bIBaeT
CPaBHUTEJILHO C/1abbiii U KpaTKoBpeMeHHbIH 3 dekT (puc. 8.3) (Yrones, 1978).

Wtak, SHAOKPUHHBLIE KJE€TKM TOHKOW KUIIKH, TO-BUAUMOMY, IPOAYLUPYIOT 0Oojiee ueM OAWH
dakTop, CrmocoOHBIM TOHWXATh TMUINEBYI0 BO30yAUMOCTb. B ogHUX cC/lyyasix HEKOTOpble U3 ITUX
(haKTOPOB — XOpOIII0 W3BeCTHbIe TOPMOHBI, TIPOSIB/ISIFOIIME HOBbIE CTOPOHBI (hH3UOJOTHYeCKOU (Wu
dapmakooruueckoil) akTUBHOCTH, B [IPYTUX C/Iydasix — 3TO «HOBbIe» TOPMOHBI. K unc/y rocieHux
OTHOCUTCSI  apdHTepUH. 3acayKUBaeT BHUMaHUs, UTO apd HTepuH o0saziaer  GoJibIleit
TIPOZIOJDKUTETBHOCTBIO  [IEHCTBUSI, UeM XOJe[[UCTOKWHWH. B 3TOM cMbicjie ap3HTepuH BOOOIIe
OT/IMYaeTCss OT OOMBIIMHCTBA KUIIEUHbIX TOPMOHOB, 3((}EKT KOTOPbIX HemNpoJO/DKUTeNIeH. JTO
O3HauaeT, UTO KHIIleYHasi TOPMOHa/bHasi cUCTeMa CrocobHa He TOMBKO K KpParkOBPeMeHHbIM, HO U
Gosiee TIPOIO/KUTETBHBIM PEryISTOPHBIM 3¢ deKkTam.

PaccmotpuM 0Gosiee 00001[eHHO B/MsIHUE >XKeyIOYHO-KUIIIEUHbIX TOPDMOHOB Ha TMOTpebseHue
nuiy. CnefilyeT pas3iuyarh ABa Tuma 3(g@exToB: 1) mpsmbie (rurnoraaamoTpornHbie) 3¢dekTrl, B TOM
yuc/ie apIHTepMHAa U XOJelMCTOKWMHWHA, Ha CTPYKTYpPbI TUIIOTanamyca; 2) KOCBeHHble 3(QeKTsl,
KOTOpbIe, TO-BUAUMOMY, Cje/lyeT YUYUTHIBAaTh B KOMILIEKCe peaKlUi, CBS3aHHBIX C HOpPMasbHbIM
HacellleHUeM. B uacTHOCTH, COIVIaCHO [IeTW/IpaTal[MOHHOW TeopUM peryIsiiuu  arreTuTa,
du3nonoruueckas geryvparaiiusi TKaHei, BbI3BaHHasi CeKpeljyeli I7IaBHbIX MUIeBapUTeTbHBIX OPTaHOB,
CJTY)KUT OFHOM W3 MPUYUH TIOHW)KEHUS arrneTUTa U BO3HUKHOBeHUS (hM3U0orude ckoi )axapl. C 3Toi
TOUKW 3DEHHUs], MOXXHO /IyMaTh, UTO B PETYIALIMU amrmeTUTa OMOCPeJOBAHHO YuaCTBYIOT: CEeKDeTHH,
KOTODbIM CTUMYIUPYeT CEeKPelui0 >KUIKOM YaCTH TO[PKeNyl04yHOr0 COKa, W TaCTPUH, KOTOPbIA
BbI3bIBAET 3HAUMTE/NIbLHYID 10 00beMy CeKpeluio >KeNyJo4HOro coka. Kpome TOro, pacTsokeHue
Kenynka, auuauduKaius Keayaka U BepXHUX OT/Ie/IOB /IBeHA/[I[aTUIIePCTHON KUIIKHU SIB/ISTIOTCS TaKKe
MCTOYHUKOM HEPBHBIX CUTHAJIOB, Tlepe/laBaeMbIX IJITaBHbIM 00pa30M 110 6/y»K/1aroliM HepBaM.
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Puc. 8.2. TorpebsieHre TIHOKO3bl MOC/Ie BHYTPUOPIOIIMHHOTO BBe/IeHWsI pacTBopa PuHrepa u
Triperiapara ap3HTepuHa (mo: Yrones, 1978).

[To ocu abcimcc — BpeMs Tocie TTOTped/ieHus TIF0K03bI (MUH); 110 OCU OPAUHAT — KOJINYe CTBO
BbIMUTOTO 40 %-HOro pacTBopa IMOKO3bI (MJT). 1 — moc/ie BBeJleHUs1 pacTBopa PuHrepa, 2 — noce
BBeJIeHUS apIHTepHHA.

Puc. 8.3. TopmoskeHue TioTpeOsieHNs T/IFOKO3bI TTOC/Ie BHYTPUOPIOIIIMHHOTO BBe/IeHUSI MperaparoB
ap3HTEepUHa, CeKPeTHHA U X0eLMCTOKMHUHA (110: Yroses, 1978).

[To ocu abcrucc — BpeMmsi oc/ie MOTpebeHus THKO03bl (MUH); TI0O OCU OPIMHAT — TOPMOXKeHUe
notpebsienust 4-%-HOro pacTtBopa I/MOKo3bl (% T0 OTHOILEHWIO K UCXOAHOMY YPOBHIO). 1 — rmociie
BBeJIeHUS apIHTEPUHA; 2 — T0CJIe BBeleHUs CeKPeTHHA; 3 — MO0CJ/Ie BBeIeHUS XO/IeLIUCTOKUHWHA.

Ocob0ro pacCMOTpPeHHMSs 3aC/Ty)KUBAeT POJib KUIIIEUYHOW TOPMOHA/IbHOM CHUCTeMBbI B MOTPe0/IeHUH
MULM B CBSI3U C TEPMOCTATHUeCKOW Teopuel pPerysiiuy amnmeTuTa. PsJ| JaHHBIX MO3BOJIIeT CUUTATh,
yro C[A/l nuiM U M3MeHeHWe BHYTPEHHeW, B YaCTHOCTU THUIIOTajlaMUueCKOW, TemIiepaTypbl MOTYT
ObITb Ba)XHbIM KOMIIOHEHTOM HODMAaJIbHOTO HachillleHUs. Tak, TI0Ka3aHO, UTO TIOBPEXZEeHUs
pocTpanbHOM 06/1aCTH TUIIOTaIaMyca, CBSI3aHHOU C pery/isiivei Kak TeMrepaTyphbl, Tak U moTpebieHus
TIUIIM, TPUBOJAT K HapyllleHUr0 obeunx 3tux (yHkiuii (063op: Hamilton, 1967). 3mech Heobxoaumo
HallOMHUTb O CYILIeCTBOBAaHUM OOHapyKeHHbIXx Hamu KomroHeHTOB CHJl mnuum (cMm. 1. 7),
KOHTPOJIMPYEMBIX KUIIIEYHOW TOPMOHATbHOM CUCTEMOM M JAeWCTBUEM >KeTyJOYHOr0 XMMyca MpU ero
TIPOXOXKEHUU Yepe3 IBeHa/[I[aTUMePCTHYI0 KUIIKY. [IoHMKeHre MUILIEBOTO BO30y)KeHUs, CBsI3aHHOe C
uHTeHCcH(UKalveli oOMeHa, U TIOBbIIIEHNEe BHYTPeHHeW TeMIiepaTypbl TakXXe B OIpeZie/ieHHOU Mepe
00yC/i0B/IeHbl BK/IFOUEHHEM KHIIIeYHOTO TOPMOHA/TbHOTO KOMILIeKca. B 1jesioM mpoxoxkeHue MUIM
yepe3 BepxHUE OTZe/bl THILEeBAPUTE/IbHOTO amrapara BbI3bIBaeT BblJle/leHHMEe psjla TOPMOHOB
)KeMyJ0YHO-KHUIIIEYHOTO TPaKTa, MPsIMO WX KOCBEHHO BAMSIIOLMX Ha Mepexo/, OT T0JIOHOT0 COCTOSHUS
K CbITOMY M BO MHOTMX CIy4asiX K IOSIBJIEHUIO TUTbEBbIX peakluii. K ropMoHaMm, BbI3bIBaOIIMM
bu3non0ruUecKyro Aeruparaluio, Kotopas 0/1arornpusTCTBYeT MOHWKEHUIO TUIIEBOTO BO30YKIeHUsT
Y TIOBBILLIEHUIO TTIUTHEBOTO, OTHOCSATCS TaCTPUH U CeKpeTHH. [leruaparanusi MOXKeT BAUSITh Ha MUILLIEBOU
L[eHTP KakK yepe3 nepudepuyeckue, Tak U uepes LieHTpaJbHble 0CMOpeLIeNTOPbL.

B cBete 06cyxZaeMbix JaHHbIX oOpaillaeT Ha cebs BHMMaHUe HeJlaBHee HCCJelloBaHWe, Ha
OCHOBaHHWU KOTOPOTO BBbICKA3aHO MPEeJIO/0XKeHHWe, YTO MOTU/IMH UrpaeT BaXKHYIO pPOJib B KOHTPOJie
MOTOPHOM ZiesiTeTbHOCTH He TOBbKO y cobak u mofel, Ho u y ceuHel (Bull, Sissons, 1988).

CoBepilleHHasi peryisilivsi TOTpeOseHUs] TWIM BK/IOUaeT B cebsi [Ba TUMa perylsiTOPOB,
Pa3/IMUaOIIMXCs 110 CBOUM BpEMEHHBIM XapaKTepUCTUKaM: ObICTpOJeicTByrole (KpaTKOBpeMeHHbIe)
U IJIUTeIbHO JieUCTBYytolMe (monroBpeMeHHbIe). Kak mpaBuio, perysiiusi epBoro Tuma obecrieunBaeT
CpOUYHbIe, HO He BIIOJIHE TOYHbIE PeaklUu, TOr[a Kak MejJleHHble Peryisiuyd 00eCreunBaloT TOUHOe
COOTBETCTBUE MeX/y TOTPeOHOCTHIO B KaZIOPUSIX U UX TOIJIOIIEHUEM.

TakuM o00pa3oMm, eciu CYIIeCTBYeT HECKOJIbKO THUIIOB KUIIEUHbIX TOPMOHOB, BIMSIFOIIMX Ha
anmeTuT (a WX J0/DKHO ObITh HECKOJIbKO, B TOM 4YKC/ie apIHTEPUH U XOJIELIUCTOKUHUH), TO C UX
TIOMOIIBI0 peannu3yroTCs Kak 0osee ObICTPhIe, TaK U O0/iee Me/l/IeHHbIe TUTIbI PETYISLIUU alfeTUuTa, Uiu
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Puc. 8.4. Cxema HelporyMopa/ibHOM peryisifiuy arreTHTa C yuaCTHeM apIHTepuHa (1o: Yroses,
1978).

1o cux TIOp Mbl paCCMaTpPUBA/IM B/IMSHUE KUILIEUHOH TOPMOHAIBHOM CMCTeMBbI Ha TIHIIEBOM 1IeHTp,
CY3UB 3Ty TIpo0/ieMy /10 peryasiiuy 1moTpebieHus MUITEeBLIX BellleCTB. B elicTBUTE/ILHOCTH peub U/IeT
O TOM, UTO KMWIIleYHass TOPMOHa/IbHash CHUCTeMa TyTeM W3MeHeHHs MOTHBAI[Uii yuacTByeT B
TIepeK/II0UeHHH Iie/leHalipaBJIeHHOr0 TIOBeZIeHHs, XapaKTepHOro /il TOJIQAHOTO »XUBOTHOTO, Ha
TOBeZIeHre, CBOWCTBEHHOE ChITOMY >KMBOTHOMY. [1039TOMY MOXKHO Aymarh, UTO uUeM Jasibliie OyzgeT
pa3BUBATLCA 3Ta TpobseMa, Tem Oosbllle MecTa B Hell OyfeT 3aHMMarb 00/1aCTh HEMPOTPOITHBIX U
TICUXOTPOITHBIX BJIUSHUM KUILIEUHON TOPMOHA/IbHOM CUCTEMBI.

Kak ormeueno Bbiie, H. ladbuu E. [Ixekobcon (Dafny, Jacobson, 1975) nmoka3anu, 4To rOpMOHBI
YKeMyJ0UYHO-KHITIEYHOT0 TPAKTa, MPOAYL[pyeMble TIPH MOTPeO/IeHUH TUIY, UHAYIIUPYIOT HaChIIeHHe
TIOCpPe/ICTBOM M3MEHEHHUs 3/IeKTpUUeCKOM aKTUBHOCTHU 1IeHTPa/IbHON HepBHOUM CHUCTeMbl. [1o MHEeHHIO
aBTOPOB, LIEHTP aIreTHUTa B3aMMO/JEHCTBYET C BbIIIe/Ie)KaIIMH [[eHTPaMH, KOTOPbIe MOTYT B/IHSTH Ha
TOHYC COCYAOB, MOTOPUKY TIMILEBAPUTE/IbHOTO arrapara W  CEeKPeTOPHYH  aKTUBHOCT.
[penmonaraeTcs, UTO XOJEI[MCTOKMHUH MOXKET AeMCTBOBAaTh KakK MOAYISATOP OJHOTO W3 HM3BeCTHBIX
XAMHYe CKHUX MeCCeH/KepoB. BMecTe ¢ TeM 3TH ZlaHHBIE MMOATBEPKJAIOT BbICKA3aHHYIO HaMU MBbIC/Ib,
yTOo 3¢ deKTbl TOPMOHOB KeTYIOUYHO-KHUIIIeYHOTO TPaKTa I0/DKHBI OXBaThiBaTh B KOHIe KOHIIOB Oosee
3HauUMTeIbHYIO Chepy peakijuii, YeM TOJBLKO KOHTPOJIb Ha/l TTUI[eBapHUTeTbHBIMM TPOLIe CCAMU.

B 1jesioM TIpuBeJieHHbIE CBeJleHUsI CBU/IETENbCTBYIOT, UTO KHIIEUHAasi rOpMOHajbHas CHUCTeMa
MOXXeT WrpaTh Ba)XKHYK) pOJib He TOJILKO B KOHTpPoJe oOMeHa BellleCTB 3a TipefieslaMu
TUIIeBapUTE/ILHOTO arfapara, HO W B YIIPaB/JIeHUH TIOBeZIeHUeCKUMHU peakKI[UsMH, MPSIMO WU
KOCBEHHO CBSI3aHHBIMU C Pery/isLen moTpe0aeHus UL,



8.5. 3aK/TIounTe/ILHbIEe 3aMeUaHusa

(TOYHOCTB pery/iAy NOTPed/Ie HUS MUIY U /IBe TeOPUU MUTAHUA)

KoHljenuust uW/JeanbHON peryasiiiuu  ToTpeO/ieHus TIWIM, T0-BUJUMOMY, COOTBETCTBYeT
KOHLIeNL[MA WJieajJbHOr0 NUTaHUsA. B [elCTBUTe/NbHOCTHM OpraHu3Mbl He SIB/SIOTCS HJlea/lbHbIMU
cuctemamMu (cM. mozapoOHO 0630pel: YrosieB, 1985, 1987a), u perynsiqusi notpebseHus: MUIM
TIPOMCXOUT C OOJIBIIION CTereHbl0 MPUOIMKeHHOCTU. [Ipy HeKOTOPBIX peXXuMax MUTaHusl, HarpuMep
npu noTpebeHNN BbICOKOKA/TIOPUMHOMN TIUIIM, MOXKET MPOMCXOJUThH Tepee/ilaHue, a MpU Tepexofie K
HU3KOKAJIOpUMHOU — B TeueHHMe HEKOTOPOr0 BpeMeHU HejoeJaHue. 3a HerNpoO/DKUTEeTbHbIe
WHTepBa/ibl BpeMEHU BO3HUKAIOT HapylleHUs OanaHca (JedKBuauOpaivs) psiia KOMIIOHEHTOB
BHYTPEeHHel Cpe/ibl KaK Y )KUBOTHBIX (B €CTeCTBEHHbIX YCJIOBUAX UX CYILle CTBOBaHMS), TaK U Y UejioBeKa
(B 3HAuMTe/IbBHOM Mepe B MCKYCCTBEHHBIX YCJIOBUAX »XM3HM). OJHAKO MOC/Ae 3TOr0 MNPOUCXOLUT
BOCCTAHOB/IEHHEe HapylleHHoro OanaHca (peskBusiuOpalusi) B pe3yibTaTe MHTerpaabHOro s@dexra
M3MeHeHUs BbIOOpA TMUIIM M BereTaTUBHOW Pery/siliuy roMeocTasa. B Haireit aboparopuu rokasaHo,
YTO C0JIeBOM BanaHC y KPbIC Ha ONTUMAa/IbHOM yYPOBHE TIO//IeP>KUBAETCS He B KaXK/IbI JaHHBIM MOMEHT,
a KakK pe3ylbTaT B3aWUMOJEWCTBUS PA3/IMUHBIX PErylIATOPHbIX CUCTeM Ha MPOTsIKeHUU
MIPOJOJ/DKUATEIBHOTO BDEMEHH.

KakuMm ke o0pa3omM, HecMOTpsi Ha HeHjearbHOe yIpaBlieHWe TMOTpeb/eHNeM THILY,
MOJJep>KUBaeTCsl BBICOKUM YPOBeHb >Xu3HezesiTeqbHOCTU? (HewnpeasnbHoe yripaBnieHue nuTaHUeM
MIOHWMAaeTCs] B TOM CMBbIC/Ie, YTO B KaK[bli JaHHbIM MOMEHT HeT I10JIHOIO COOTBETCTBUS MEXIY
roTeperd Y TOCTYIJIEHWEM TIHILEBBbIX BeLECTB W, C/e/0BaTe/bHO, HET COXPaHeHUs] MOJIEKY/ISIPHOTO
cocraBa opraHu3Ma.) [lo Bceli BepOATHOCTH, FOMEOCTa3 BHYTPEHHUX CpeJ CyLleCTByeT, IIPU 3TOM B
cyiyyae U30bITOYHOTO TIOTVIOLEHHSI TTUILIM OOJIBIIYI0 POJib UTPaeT JelOHUPOBaHUe U30bITKA BelleCTB, a B
cjlyyae HeJI0CTaTOUHOro TIOTVIOIeHUs] — MOOUIU3al[us /Ieflo, TOYHO TaK >Ke KaK U W3MeHeHUe YPOBHS
(bYHKIIMOHUPOBAHUS psiia cucTeM. Takue TMpeJCcTaB/eHUs O Peryisiiuu notpebsieHus MUK 0osibile
COOTBETCTBYIOT TEOPUU aZIeKBaTHOI'O NUTAHHWS C ee MHOTOUMC/IEHHBIMU BU/OBbIMU U 5KOJIOTMYEe CKUMU
BapUalUsIMU, UeM KOHIIeMI[MHU UiealbHOTO MUTAHUS B CBeTe TeOpUHU COalaHCHPOBAaHHOTO MUTaHUSI.

Bo3HuKaeT BOMNPOC, Kak MPOUCXOAUT y3HaBaHWe HeJOCTaroLMX BelleCTB, YUYUTHIBAS MHOXECTBO
He3aMeHUMbIX 3JIEMEHTOB, TIPU TOM, UTO KaXK/Iblii U3 HUX JI0/DKEeH ObITh OM03HaH? MO)KHO BBIIBUHYTh
TUNOTe3y, COIVIACHO KOTOPOM CYLIEeCTBYIOT OIO3HAMOLie PEeKOrHOCLUPYIOLe KJIeTKU W/ OpraHbl
(HampuMep, Y BBLICIIMX OPraHU3MOB S$I3bIK), KOTOpble B YCJAOBUSIX [J€3KBUIMOpAI[UU Yy3HAIOT
HeJOCTalLMi BO BHYTPEHHeW Cpe/ie 3JIeMeHT, eC/IM OH COfepXuTcsa B nuule. Hanpumep, eciu g
HOPMaJIbHOTO (PYHKIIMOHHWPOBAaHUSI CUCTeMbl HeoOxoaumbl 371emMeHThl A, b u B, To B oTcyTcTBUe
jnieMeHTa B cucrtema pabotaeT B u3MeHeHHOM pexume. Ho mpu KOHTaKTe C MUilleid, cofeprKallieit
HeflocTalolMii  smemMeHT B, pabora cucTremMbl HOpManu3yeTcs U, CJiefloBaTeNbHO, CHUCTeMa
criequuyeCKy OMO3HAeT TaKOM 3/IeMeHT.

Yro Kacaetcs (pH3M0/I0rMUeCKON POJIM pa3/IMuHbIX PELieNTOPHBIX 30H, TO B HACTOsALee BpeMsi OHa
He MOXXeT ObITb TIOJIHOCTBIO OXapakTepu3oBaHa. Ho yxe cerojHsi MO’XKHO TOBOPUTb, UTO pa3Hbie
pelLlenTOpPHbIE 30HbI KOHTPOMPYIOT pa3/MuHble Mpoiiecchl. Harpumep, HaMu ObLI0 06HapYyXeHo, UTo
npu cybsuadparmMasbHOM BaroTOMUM CyTOYHOE TOTpeOsieHWe Kanopuil He MeHSIeTCs, HO MeHseTCs
pUTM TIOTpeOJsieHUs] TUIIM; TPU BBIKJIOUEHUW CUHOKAPOTUAHOW pedieKCOTeHHON 30HbI MeHseTCs
ypOBeHb MOTpeO/IeHus TIUIIM U BOJBL.

HakoHell, UMeIOTCsI Cepbe3Hble 0CHOBAHHWSA M0J1ararb, YTO HapsiAy C KjlacCuyeCKUMH FOPMOHaMHU
JKeJIyIOUHO-KUILIEUHOTO0 TpakKTa CYLIeCTBYIOT THUIIOTA/JIaMOTPOITHbIe KWIEYHble TOPMOHBI, Cpeju
KOTODBIX, B YaCTHOCTH, Haubosiee moAipoOHO M3yueH arreTUTPeryIUpyolii TOpMOH — ap3HTEpHH.



OTOT TOPMOH, BbI3bIBasi UyBCTBO CHITOCTH, TOPMO3UT MOTpebeHue TMHUIM B 3HAUMTEeTbHO OOJIbIleit
Mepe, ueM XOJIeUCTOKMHUH. COCTOSIHME CBITOCTU, BbI3bIBAEMOE XOJIELIUCTOKMHHWHOM, Dean3yeTcs
IIaBHBIM  0oOpa3oM uepe3 Omyxzaroiiie HepBbl. O(M(EKT X0/MelMCTOKUHUHA MOXeT ObITh
npeayrnpexxjaeH cybauadparmanbHOM Barotomueid. C /pyroil CTOPOHBI, Hachhiproumi 3hdekT
apIHTepUHAa He CHWXKaeTcsi mocie cybauadparMasbHOM BaroTOMUU, UTO TOBOPUT O TIPSHOM
1[@eHTPa/IbHOM JIeMCTBUM 3TOro ropMoHa. Takum o6pa3om, KullleuHasi TOpDMOHa/IbHasi CUCTeMa UTpaeT
CYLIECTBEHHYIO pOJIb B pErysliuM anmneTuTa. bosibllioll WHTepeC TMpeACTaB/sIlOT JaHHbIE O
B3aUMO/I€MCTBUY TOPMOHAJIbHBIX U pe(dIeKTOPHBIX CUTHAJIOB.

BnusiHve pa3MyHbBIX AWeT Ha CUMIIaTUUeCKYH0 HEpPBHYHO CUCTEMY Tpe/CTaB/eHO B HeJlaBHEM
0630pe (Landsberg, Young, 1985).



I'nmaBa 9. Tpoduueckuie acneKThbl IPOHCX0K/IEHHA )KU3HU B
cBeTe Tpodosioruu. HekoTopbie 0HMo/10ruuecKue acneKThbl
Tpogo0orun




\9.1. BBojHbIe 3aMeuaHus

M3 Tmipe/iieCTBYIOIIETO M3J/I0KEHUS SICHO, UTO TpPOGOJIOTHsS B 1IeJIOM OCTaHeTcsi coOpaHuem
TIPUK/IAIHBIX HampaBjieHul, eciivi He OyAyT yuTeHbl MHOTMe acreKTbl OHUOiorThd, U B 0COOEHHOCTHU
5BOJIOLIMOHHBIE. []eliCTBUTENBHO, C OAHOM CTOPOHBI, NTMTAHUE U €ro YCJIOBHS B/HSIOT Ha 3BOJIHOLIUIO
OpPraHu3MOB M CJOyXKaT OJHUM U3 ee onpejensitoumx (pakropoB. C Apyrol CTOPOHBI, MUTaHWE U
CTPYKTypa TpO(dUUeCKUX CBsi3ed B 3HAUMTENbHOM Mepe camMu (HOPMHUDPOBAIUCh W TIPOAO/DKAIOT
(dbopMHUpPOBaTHCS B X0/€ 3BOIOLMA C MOMEHTa BO3HUKHOBEHMUSI )KU3HU U TI0 Ce JieHb, UTO OTPakaeTcst
B OpraHu3aluy U MepeCcTPOoKaxX S5KOCUCTEM WIN OT/e/bHbIX TONY/SLUN U BUIOB.

’Kvi3Hb — 3TO OpraHU30BaHHbIN TPOLIeCC, KOTOPbIM BK/IIOYaeT B ceOst pOCT, pa3MHOXKeHHe YKUBBIX
CUCTeM W MHOTWe Apyrue Ba)kKHble MPOLIECChl, @ B TeYeHWe [IUTebHbIX UHTepPBajiOB BPeMEHU —
COBepILIEHCTBOBaHWE CaMUX 3TUX cUCTeM. [ljii Bcero 3Toro HeoOxonuM arirapar, 06ecCreurBaroIMiA

TOTVIOIL[EHWe TUINEeBbIX BelllecTB (ripu  OuoTpoduu — oOpraHuYeckux, mnpu abuotpoduu
HeopraHuueCKrx) U UX YCBOEHUe, a TaKKe UCTOYHUK dHepruu (rpu 6uoTpoduu — acCUMUIMpyeMbie
opraHuueckue BellleCTBa, Mpu abuoTpoduu — CBeT, Ompejie/ieHHble MUHepaabHble COeAUHEHUS U

T. /1.). JKu3Hb TpeOyeT TakKe HEKOTOPBIX IMpeoOpa30BaHMil TTOCTYIMBIIMX BEIIECTB, B pe3y/kTaTe uero
OCYITIeCTB/ISIFOTCS TIOCTPOEHHE CTPYKTYP Tejla W Ppsij JAPYrMX IMPOIeCcCoB, 0ObeANHSEMBIX 107
Ha3BaHUEM IIPOMEXYTOUHOro obmeHa. HakoHell, B mporjecce >KU3He[esiTeTbHOCTA W3 OpraHu3Ma
BBIBOJIUTCSI PsiJ| BellleCTB, MHOTHE 13 KOTOPBIX MPe/ICTaB/SIOT COO0M KOHEUHbIe TTPOAYKThI 0OMeHa. OTH
TIPOLIECChI  COTIPOBOJKJAIOTCS HMHTEHCHBHOW paboTol WHGMOPMAI[MOHHBIX CHUCTEM  Ppa3IM4HOU
CI0YKHOCTH (BIIJIOTH /0 HEPBHOM CHUCTEMbI), MeXaHUUe CKMX U JIPYTUX CUCTEM, KOTOpbIe 00eCrieunBaroT
JBIKeHHe, TpaHC(hOPMaI[HI0 U TPAHCIIOPT BeIIeCTB, a TakxKe Apyrue hopMbl esITe/IbHOCTH.

[Insi moOHMMaHWS 3aKOHOMEPHOCTeH 3BOJIOLUM psifla CUCTEM, B UAaCTHOCTH aCCUMMIISITOPHBIX,
TIpe/ICTaB/IsSIeTCS  1ieiecoo0pa3sHbIM B CKaTroW  ¢dopMe oxapakKTepu3oBaTh (KOHEUHO, BechbMa
TUIMIOTETUYHO) X BOSHUKHOBeHUe, TPOhUKY, Tpoduueckre B3auMOIeCTBUSA U T. [l. BakKHO Takxke, UTO
TpoosioruuecKii aHa/iM3 TO03BOJIIET C HOBBIX IMO3MI[MM PaCcCMOTPETh MPOHCXOK/eHHe >KHU3HU Ha
3emsie, C y4e€TOM TOTO, YTO MHOTHE€ 3aKOHOMEPHOCTH aCCHMMJISILIUM TIUILIEBBIX BEIECTB >KUBLIMU
CHUCTEeMAaMH, CTOSIIIMMM Ha Pa3HbIX YPOBHSIX OpraHW3alliH, a TakKKe B pa3HBIX 3BeHbSIX TPO(uUeCKUX
1[eried, yHUBepCajbHbL. Pa3/IWuHBIM acrekTaMm IpobjieMbl TIPOMCXOXKAEHUS >KU3HU Ha 3emiie
MOCBSIIIIeHbl MHOTOUMC/IeHHbIe (yH/aMeHTanbHble 0030pbl. [IpuBeJeM /HIL HEKOTOpPble M3 HUX:
OmnapuH, 1957, 1966; IlpoucxoxaeHue..., 1966; Bernal, 1969; Molecular evolution, 1971; Biology of
nutrition, 1972; Evolutionary biology, 1974; Lehninger, 1974; IlpoucxoxieHue xu3Hu..., 1975; The
early history..., 1976; Broda, 1978; Lewontin, 1978; Origin of life, 1978; OBomtonus, 1981; Yrosnes,
1985; Babloyantz, 1990, u ap.



\9.2. ITpoucxoxxaeHue U paHHUE CTAaAUM Pa3BUTHUSA KU3HU

CoBpemeHHasi TeOpysi MPOUCXOXKIEHUS KU3HU — 3TO TeOpHs IMOSBIEHUS CTPYKTYP, KOTOpbIE,
pa3BUBasICh M YCIOXKHSISICh, pUOOpeTany ornpeze/ieHHble (DYHKI[MOHA/bHbIE CBOWCTBA. [10-BUMMOMY,
5TW CBOWCTBA MOIVIA BO3HUKHYTb YK€ Ha PaHHUX dTarlax 3BOJIIOLUM, TaK KaK HEKOTOPbIE TTOTMMEDLI
obnajianu psiioM XapaKTepUCTUK, MPUCYIMX ¢deHOMeHY >ku3Hu. OJHako, HECMOTPSI Ha OTPOMHbIe
yCTiexXyu TeOpUU MPOUCXOXK/eHUsl KU3HU Ha 3emiie, CyIlleCTBYeT MHOXKeCTBO Mpob/iemM, KOTOpbIe >KIyT
CBOEro peleHusl.

[Tocnie 3HamenuToi paboTtel A. W. OnapuHa, yBujeBileii cBeT B 1924 1., a 3arem pabor [[x.
Xonpetina (Haldane, 1969), /). Bepnana (Bernal, 1969) 1 MmHOrux Apyrux ripobaemMa nporCXOXKJeHHsI
JKU3HM CTajla MpejMeTOM CHayajla TeopeTUYeCKOro, a 3areM U 3KCIIepUMEeHTA/IbHOI0 HAayuyHOro
aHanu3a. B TeueHue [IUTEILHOTO BpeMeHU 3Ty MpobemMy OTHOCHU/IM T/IaBHBIM 06pa3oM K ripobsiiemMam
XAMHUH U OMOXMMUM, KOTOPbIe pacCMaTpUBAIMCh TTPUMEHUTENIBHO K YC/IOBUSIM OMpe/ie/IeHHOTO 3Tarla
reoJIOTMUeCcKoro pa3BuTus 3em/d. 3aTeM K 3TUM MpeJCTaB/ieHussM ObUlM MpUCOeVHEeHbl HEKOTOphIe
JIpyryie B3IVIsbl, B TOM UKCJie B3IJIsi/ibl (hH3K0/0TOB.

VHTepnpeTaliuss MNPOUCXOXKAEHUS >XWM3HU Ha 3emjie B 3HAYMTE/JbHOM CTEreHW 3aBUCUT OT
TTIOHUMAaHMS ee CYIHOCTH. Mbl He OyZieM TIbITaThCsl YTOUHSITH TIOHSTHE YKU3HU M OTOIIVIEM UMTATess K
OOIIMPHOM ¥ TIPOTUBOPEUMBOU TUTEPaType. 3aMeTUM JIWIIb, UTO B OTJINUHE OT MHOTUX HaTypa/IMCTOB,
u B vactHocTU A. CeHt-Hbepapu (Szent-Gyorgyi, 1947), KOTOpble CUMTAIOT, UTO B OCHOBE >KU3HU
JieXKaT JiMilb HeMHOTue (hyH/laMeHTa/ibHble TIPUHLIMITBI OPraHu3al[ii U 3BOJTFOLIMU KUBbBIX CUCTEM, MbI
TIpU/Iep>)KUBaeMCsl APYror TOUKW 3peHus. MbI noJiaraem, 4to YMC/I0 TaKUX MPUHLIMIIOB OYEHb BEJIUKO U
MHOTHE W3 HUX elle MpeACTOMT OTKPBITh (Yroses, 1985, 1987a, 1989). [Ipyrumu c/ioBaMH, KU3Hb He
MOXKeT TIO/IyUYuTh OObsCHeHUe B CBeTe HeDOJIbIIIOro UKc/ia CKOJb YTOAHO Ba)KHBIX 3aKOHOB, TaK Kak
byHIaMeHTanbHON 0COOEHHOCTBIO XKU3HU KaK MPOIiecca siB/sieTCs MHOTOCYIITHOCTh, U3 Uero BbITeKaeT
Y HEBO3MOXKHOCTb OJHOTO criocoba ee omucanus. Ham, ofHako, JOCTaTOYHO MOHUMAHHUS TOTO, UTO
JKU3Hb — 3TO MHOTOCYILIHOCTHBIW TPOLeCC C Ype3BblUaHO CJIOXKHOW OpraHu3aljield BO BpeMeHMU U
IIPOCTPaHCTBe.

B oTHOIIIEHHUY TTPOUCXOXK/IEHUS TTePBbIX K/IeTOK ObI/IM BbICKa3aHbI IBeé O0CHOBHbIe TMIOTe3bl. OHa
W3 HUX, BIepBble BbIABUHYTas eme A. V. OmapuHbIM, OCHOBHOE 3HaueHWe TIpHJaeT 00pa30BaHUIO
dbepMeHTOB ¥ (OPMHUPOBAHUIO K/ETOUYHBIX TpaHul]. [IpM 3TOM MOCTYIHMpYyeTCsi, YTO TeHeThuecKas
cucTeMa BO3HMK/A T03/[Hee U TIePBOOCHOBY >KU3HU COCTaBasiii Oenku. CXoAHOW TOYKU 3peHUst
nipuiep>xxuBaetcsi C. @okc (Fox, 1980). Bropas rumnore3a yTBepsk/aeT, UYTO MOTeHIMaIbHON (opMoit
JKWU3HU Obl7la HYKJIEMHOBasi KMC/I0Ta, Ha3BaHHAsl «TOJIbI TeH», Ha OCHOBE KOTOPOT'O CTal BO3MOXXKHBI
TIOCTpOeHMe 1 3BOMIOIMs OenkoB (cM., HaripuMep, Lehninger, 1974; Florkin, 1975; Dubos, 1978).

[TuTaHue sIB/IIETCS OJHWM W3 TEPBUYHBIX MPOLIECCOB. MbI mosaraeM, 4To OHO UMEETCHd y TeX
CHUCTeM, KOTOpble HOCST Ha3BaHUe TIPOTOK/IeTOK U Mukpocdep (Yrosne, 1985, 1989). CornacHo
ruriote3e A. . OnapuHa, mepBbie TPeJKIETKH MOSBU/IMCh B TOT MOMEHT, KOI/la BOKPYr OfHOM WJ/IU
HeCKOJIbKMX MaKpPOMOJIeKY/I KaTaJMTHYeCKU aKTUBHBIX OelKOB BO3HMK/A IpaHUIlA, Wid MeMOpaHa.
TepMUH «IIPOTOK/JEeTKa» TIPUHAT /i 00O03HAaueHWs TIPOMEXKYTOUHOTO 3BeHa B IIpoliecce
BO3HUKHOBEHUSI JKU3HU. OTO 3BEHO, [0-BUJMMOMY, HaxOAW/I0Ch MEXAY 3BOJIIOMPYIOIIMMU
XAMHUUYeCKUMU COeZIMHEHUSAMM W OuosiornueckumMu ¢dopMamu, 007aaloliMMU  TeHeTHue CKUM
anrapaToM U TIO[BepralroIMMUCs ecTecTBeHHOMY 0TO0py. Cyllle CTBeHHO, UTO TIPOTOK/IETKH 00/aianu
yKe HEKOTOPbIMM O1oI0rnye CKUMU MpHU3HaKaMHU.

[IpeBHelIIMe OpraHvyYeCKrve MUKDPOCTPYKTYPbl UMEKT BO3pacT OKoo 4 mipA. jeT. Brionne
BEPOSITHO, UTO OHU W ObLTH MpoTOK/IeTKamu. Kak ormeuan K. ®@oncom (Folsome, 1982), mpoTtokieTku



oOpa3oBajuch B TMepBOOBITHBIX BOJOeMaxX W3 TOAMMEPHOr0 Marepuaia OJHOBPEMEHHO C
opraHnuyeckumMu coeguHeHusiMu. A. WM. OnapyH B KaueCTBe MOe/d MPOTOKJIETOK TpeIOXKUI
KOallepBaTHbIe KarlIi, COCTOSIIIME W3 CMeCH KOJUIOMJHBIX YacTHUI]. DTUMH YaCTHUIIAMH MOTM OBITh
Hecrel[uduyeCcKrie MaKpOMOJIeKY/lbl, CBSI3bIBalOILMe MOJIeKY/IbI BOJbI, U TIPH OTpe/le/IeHHbIX 3HaUeHHUSIX
pH cpepbl, KOHLIEHTpaI[MK COJieli U TeMrepaTypbl COeIMHSIIONMeCs: APYT C APyroM c obpa3oBaHueEM
KoallepBaTHbIX CTPYKTYp. [lociemHve 10 CBOMM pa3mepaM HamOMWHa/IW KjaeTku. HekoTopbie
KoallepBaTHble Karli MOIJIA TIOIVIOLATh Kakoe-TMb0 HU3KOMOJEKYISpHOe BellleCTBO (I/TFOKO3Yy WU
aMWHOKHCJIOTHI), @ TaK)Ke MPUMUTUBHBIM KaTrajn3arop. Torna BHYTPY Kariv MOITIM aKKyM Y/IMPOBaThCS
Kak cybcTpart, Tak U KaTanu3sarop. VI3 3Toro ciiefiyeT, yTo Takye Karyid MO 00/1a/jaTh TPUMUTUBHBIM
MeTaboM3MOM, COCTOSIIMM U3 OJHOU peaKLIUH.

B cooTtBeTcTBUM C Tunore3oi A. . OnapuHa, Karii, HafieJleHHble MeTab0/IM3MOM, JAO/DKHBI ObLTH
B3aMMO/IelICTBOBATh C BOAHBLIM OKPY)K€HMEM U MOIVIOIATh BCe HOBbIE COeJIMHEHMs, BK/IFOUAIOIIMECS B
CTPYKTYPY Karesb, UTO ZilaBajio BO3MOXXHOCTh ux pocTa. [lof aeiictBueM psifia dhr3rueckux hakTOPOB
Karyid MOIJIM pacraziathcsi Ha Oosiee Mesikue. HeKoTOpbie M3 HUX MOIJIM COXPaHATb B cebe MOJIeKY/b
KaTaju3aTropa, 4TO CIOCOOCTBOBAIO POCTY M 00pa30BaHUIO HOBOTO TOKOJieHUs Karenb. Maen A. U.
OrnapyiHa MoJIyYW/Iu SKCIIepUMeHTA/IbHOE TTOITBEPXKEHNUE.

C. ®okc u mHorue apyrue (cMm. 063opsl: Fox, Dose, 1975; Fox, 1980; Deosrorus, 1981) ommcanu
CTPYKTYphI, TOJIydeHHbIe B MOJe/IbHBIX JKCIIeEPUMEHTAaX, KOTOpble ObLIM Ha3BaHbI MPOTEMHOHAMHU.
[TpoTerHOW/IbI TIPE/ICTAB/ISIOT COOOM OeKOBOMOZOOHBIE TTOIMMEPHBIE MOJIEKY/IBI, TTPEMMYIIe CTBEHHO
CO C/yyaliHOM TOC/Ie/[OBaTeIbHOCTbI0 AMUHOKHUC/IOT, 00pa3yrolmecs TIpU OTIIETJIeHUU OHOM
MOJIEKY/IbI BOJbI B pacueTe Ha KaXK/[yl0 TMeNTHUHYIO CBsi3b. [IpoTerMHOU/bI B pacTBOpe UMeEKT (PopMy
chep auameTpoM OKosio 10 MKM W HArlOMHUHAIOT KJ/IeTKH, OrpaHWUYeHHBbIe TOJCTOM MeMOpaHOM.
[TpoTerHOWBI C OOJILITION MOJIEKY/ISIPHOM Maccoi, mHoraa npeBocxogsimieit 10000, copepskar go 18
Pa3TMUYHBIX AMUHOKHMC/IOTHBIX OCTAaTKOB U 00/1aal0T PsIOM CBOMCTB, XapakKTepHLIX Ayisi 6eskoB. bosee
TOTO, Y HEKOTOPBIX MPOTEeMHOW/IOB OOHapy)KeHa CII0COOHOCThH TIOBBIIATH CKOPOCThH OIpe/eeHHBIX
XUMHYe CKUX Peakiui, a y IpyTuX — XOTs U ciabasi, HO OTUYeT/IMBasi FTOPMOHa/IbHasA aKTUBHOCTb. JTH
(dakTbl CBUMETENBbCTBYIOT, UTO TMOJUMENTUAHbIe 1[efMM C OmNpe/e/ieHHOW aMHUHOKHC/IOTHOU
MO C/e/J0BaTeTbHOCThE0 MOTYT BO3HUKAaTh CAaMOINIPOU3BOJIbHO MPY CPABHUTEIBHO MPOCTHIX YCIOBUSIX.

[TpoTevHou bl 00/1afAIOT TakXke GYHKUMSAMU y3HaBaHUS M AUCKPUMMHAI[AW, KOTOpbIe
TIPOSIB/IIIOTCS] B U30MpaTe/IbHOM B3aMMOJIEMCTBUH WM OTCYTCTBHU TaKoBOTro. HakoHell, He COMHEeHHbIN
WHTepeC TIpe/ICTaB/ISIOT COOOIEHWSI O CBA3M pa3/iMUHbIX (epMEHTATHBHBIX aKTUBHOCTEH C
MPUCYTCTBMEM B MPOTEMHOMWJAX MOJIEKY/T pa3/MUHbIX TUMOB. Tak, MPOTEMHOW/bI, COJep’Kallue
TMCTU/IUH, XapaKTEepPU3YIOTCS 35CTepPa3HOM aKTHUBHOCTBHIO, a TMPOTEMHOWbI, COoAep)Kallpe rem, —
rnepokcuaasHou. Bmecte ¢ Tem, kak crpaBemmmBo otmeuaer C. dokc (Fox, 1980), mexny
MPOTEUHOU/IHBIMM CHCTEMaMM M HACTOSIIEU >KU3HBIO JIEXKUT MNpONacTb, TaK KAaK OHU HE MOTYT
OCYLLe CTB/IATh CAaMOPETPOAYKLMI0. JTa TPYAHOCTh UHTEPIPeTaLy He TIpeo/oJieHa [0 CHUX Mop.

C. ®okc u ero corpysHukud (0030pbl: Fox, Dose, 1975; Fox, 1980) ommcamu Takxe
CaMOOPraHU3yIoIeCcss CTPYKTYpbl — MUMKpocdepbl, HalOMUHalolMe K/AeTKU. ITU CTPYKTYPbI
TIOSIB/ISUTUCh, B YAaCTHOCTH, TIPM MeJJIEHHOM OX/JIaXAeHWH 00pa30BaBIIMXCS TP  TTOBBIIIEHHOU
TemIieparype KOHL[eHTPMPOBAaHHBIX PACTBOPOB IPOTEUHOK/IOB.

ABTOpBI TI0/1aral0T, YTO AMUHOKMCJIOTbI KOHLIEHTPUPOBA/IUCh B UCIAPSIOIMXCS BOJOEMax IOf
B/IMSIHUEM TeIIa W TIOTOKOB JIaBbl WM TOJMMEPU30BA/IMCh MPU BBICBIXaHUU TOf, JeWCTBUEM
comHeyHbIX Jjyueit. [locse [oKAsT TIPOTEMHOWBI, BO3HUKIIME B pe3yibrare CaMOCOODKU, MOI/IH
obOpa3oBbIBaTh MUKpOC(hEphl, B TE€PBOM TIPUOIMKEHUM HAllOMUHAOIe TPUMHTHBHbBIE KI/IETKHU.
[TocneaHue nipeAcTaB/sivu cCOO0M MOMY/SIMIO TTPOTOK/IETOK, TOJBEPraBIIMXCsl 0TOOPY B COOTBETCTBUU
C WX KaTaJIUuTH4eCKUMU aKTHUBHOCTSIMH, HeOOXOAWMBIMU /IJisi TIepBUUHOTO oOMeHa BerecTB. C. ®okc
(Fox, 1980) B cBoem u3BeCTHOM 0030pe TIpUBe/ MOAPOOHBINA TepeueHb CBOMCTB IPOTEMHOUIHBIX



MaKpOMOJIEKYT U MUKpOCdep.

Mukpocdepbl — [OBOJIbHO OAHOPOJHbIE C(pepuyeckre Karau AuaMeTpoOM OKoJio 2 MKM. Ilpu
orpe/ie/leHHBIX 3HaueHUssX pH BHeIHsA TpaHWIla MHKpocdep Morsa TpuobOpeTatb CTPYKTYDPY,
HallOMUHAIOIyl0 MeMOpaHy, XOTSl JMMHALI B MMKpocdepax OTCYTCTBYIOT. MwukKpocdepbl MOIIU
pacriajilaTbCsl, AeNUThCS WU TOUKOBaThCs. [TOUKM MOIIM OT[eNATbCSI OT OCHOBHOW MHUKpOC(ephl U
JlaBaThb Hayajio HOBOMY MoKoJieHUt0 Mukpocdep. [Ipu cnusHuu MUKpocdep, cofiep)KallMx pa3/iduHbie
KaTaJMTHUeCKMe aKTUBHOCTH, BO3HMKAIU MMKpOChephl, 00sajarolpe HCXOAHBIMHA aKTHBHOCTSIMHU.
Oty HaOMOJeHUsT Ba)KHBI 11 TIOHUMaHUS MeXaHHW3MOB BO3HUKHOBEHHS CHCTeM C MHOTHMH
GYHKLIMSIMU U UMEIOT 3HaueHue [ijisi TOHUMaHUsl Pa3BUTHS «CI0XKHOM» >KU3HU U3 3/IeMeHTOB. Takum
obpa3oMm, MUKpochephl SBASIOTCS CaMOOPTaHU3YIOUMMMCS CHCTeMaMU M TIPeJICTAB/ISIOT C0boi
rosie3Hble MOJie/IM TIepBbIX TIPUMMTHBHBIX CTPYKTYpP, HamoMUHaroumx KiaeTku. Cam dakT, 4To
MUKpocdepsl U KoarjepBaTHble Karuii ob6/afiatoT 3auaTkaMyu MeTabo/i3Ma, TO03BOJISIeT Tpe/ro/iararh,
yTO MeTabo/IM3M MOT C/TY)KUTD TepPBLIM 3TarioM (OpMHUPOBaHUS KU3HHU.

CyitiecTBOBaHHE HUKpOChep OOBIYHO XapaKTepU3YeTCs KakK «IPe/PKU3Hb», WU «ITIPO3si0aHue»
(Yrones, 1985). CnenyetT obpaTuTh BHMMAaHHE Ha HEKOTOpble Ba)KHbIe 00CTOSATE/NLCTBA. Bo-TIepBbIX,
NPy OMpe/ieJIeHHbIX YC/IOBUSIX TIpe/DKU3Hb, pa3BUBAsiCh, IpeBpaTWiach B ’KU3Hb. BO-BTOpBIX, Ha
MPOTSDKEHUM JJIUTeNbHOTO BpeMeHU (BO3MOXHO, MHOTMX COTe€H MUJIIMOHOB JeT) (eHOMeHbl
TIPe/PKU3HU M >KU3HU COCYITe CTBOBA/IA, UTO Ba)KHO JIJIs1 TOHUMaHUs KaK UX 0anaHca, Tak U SBOJIOIUN
JKU3HU B LIEJIOM.

MHorve aBTOpbl 0O0paTW/M BHUMaHWe Ha TO, UYTO MHUKpocdepaM CBONCTBeHHBI (YHKI[UM,
XapaKTepHbIe 151 )KUBBIX cCUCTeM. [103TOMy BeCbMa IMpHB/IEKaTe/bHO XapaKTePU30BaTh 3TU MePBUYHbBIE
GyHKIMU Kak MpoTOdYHKIMK. AHa/lIU3 MPOLieCCoB, peaar3yeMbix MUKpocdepaMu, TOKa3asl, UTO OHU
BOCITPOM3BOAAT B3auMoziercTBUsA, KoTopble C. @oKC 0003HauM/ Kak IMPOTOCEKC (MPOTOCEKCYIbHBIE
peakiyn). K mpoTodyHKI[USIM MUKpPOChep MOTYT ObITh OTHE CeHbI TaK)Ke IMPOTOZBM>KEHHE, TTPOTOCBSI3b,
MPOTOPENPOAYKLMS (TTPOTOPa3MHOKEHWE), KOMMIapTMEeHTa/Iu3alysi, 3alldTHble CBOMCTBA W Jp.,
oxapakTepu3oBaHHble C. ®okcoMm B 1980 r. Kpome Toro, Mukpocdepsl pacTyT (3TO XapakTepu3yeTcst
KaK TIPOTOPOCT), CTapeloT U morubarot (Tabs. 9.1).

Ta6mna 9.1. IlpoTonoBejeHYeCcKHe CBOVMCTBA NMPOTEHMHOUAOB M NpoTOK/eToK (mo: Fox,
1980)

CaoiicTBa
o MUKpocde .
CBoiicTBa IPOTEMHOUIOB o 6p<’£’,OB(611)Hg’b X 13 CaoiicTBa MUKpOChep
TIPOTEMHOU/IOB
PekombuHarus (TIpoTOCEKC);
U — KoMmnaptmeHnTanu3anus; [eneHue;
Arperanjus; CeneKTUBHasi Koarperawusi; SIEKT OHOTEHI_[I/IaJ’I' MeTtabonu3m; [IpoToaBu>KeHue;
OnekTpodopeTrrueckre;depMeHTaTUBHbIE; P  Auddysus; OcmoTrye ckoe
®epmMeHTaTUBHbIE;?; ’
['opmoHanbHbIe; POTOXUMUYE CKUE Poroxummueckue | NOBEACHNE; [TpoTopocrT;

IIporopenpogykuus; [IpoTocBs3s;
CrapeHue; 3alMTHbIE
[Ipumeuanue. Bce cBoiicTBa, 06Cy)K/1aeMble 3/ieCh, paCCMaTPUBalOTCsl KakK MPOTONOBe/IeHYe CKIe,
3BOJIFOUPYIOLLME 10 COBPEMEHHOI0 [10Be/IeHUsl. <?> UCCIIe/l0BaHusl He ITPOBOAUIINCH

Mbl BBe/IM TOHSTHS TPOTOTPOUM U TIPOTOMEINCUH, uMess B BUJY [epPBUUYHOE MUTaHUE U
repBUUHOe MullieBapeHue (Yrones, 1985). Mbl TakKe BbIJje/TU/IN [iBa THMa MpoTtoTpodun. K rnepsomy
13 HUX MOKeT ObITb OTHeceHa quddy3ust MoneKyn (aMUHOKHC/IOT, TIeTITU/IOB, CaXapOB) W/IM YaCTHI] B



TIPOTOKJIETKH, KO BTOPOMY — (y3us, WIU C/AUsTHUe, ABYX MPOTOK/IeTOK. IlociegHu MeXaHW3M BO
MHOTOM IIOXO)K Ha TIePBHUYHBLIA TIPOIleCC pa3MHOXKeHHs. JlelcTBHUTe/NbHO, B 000MX C/ydasix uMeeT
MeCTO C/IUSIHWE JIByX TPOTOK/JIeTOK ¢ oOpa3oBaHMeM OfHOW Oosiblllero pa3mMepa M MHTerpaiuei 4acTo
HEeOJHOPOJHBIX  3/IeMeHTOB. Mbl  [OMYCTWU/IH, UTO HEKOTOpble  TIPOTOK/IEeTKH, Oorarbie
TU/IPOJIMTUUECKUMU  (hepMeHTaMM, OyIyT aKTUBHO JIM3WPOBATh [JIpyrde TIPOTOKJ/IeTKH, SBJISISChH
CBOe0Opa3HbIMH MTPOTOXUIIHUKAMU. DTUM MbI He XOTeJIM T10Ka3aTh, UTO TaKHe MPOTOXUIIHUKU MOTJIH
CIYKUTb TpeJKaMu COBpeMEHHBbIX peAyl[eHTOB. Ba)KHO [pyroe — yKe Ha 3ape >KM3HM MOIIU
(dhopMHpOBaTECSI OCHOBHBIE CBOMCTBA U MeXaHU3MbI Ouocdepbl ¢ ee TpohHUECKUMM IIeTIAMH U
B3aMMOJIENCTBUSIMU, TIePEHOCOM BeIeCTB W 3Hepruud U T. A. IIpu 3TOM, Kak YIOMSIHYTO BbIIlle,
TpoduryecKue 1[eM HaulHa/IA CTPOUTHCS «C KOHIIa», T. €. C e CCHMUIATOPHOM, a He C CUHTeTHYe CKOU
yacTu 1[UKaa (TepBasi yXKe co3[aBajach aOWoreHHbIM TiyreM). Ha cambIX paHHMX 3JTarax
BO3HUKHOBEHUS >KM3HH, M0-BUAUMOMY, TOsBUIACh AuddepeHIUals Ha YyTUIU3UpyeMble OpraHW3Mbl
Y OpraHW3Mbl, YTUTHU3UPYIOIe OMOJIoriue cKre MaTepuasbl.

HakoHel], corjacHO Hallleii THIIOTe3e, BeCbMa BaXKHO, UTO CIIOCOOHOCTb K ayTOJH3y
TIPOTOKJIETOK TPU HEKOTOPBIX YC/IOBUSIX MOI/Ia TpaHC(OPMHUPOBAaThCSl B reTeposin3. DTOT Tpoliecc,
BEPOSITHO, ObUI TI0-pa3HOMY BbIPaXKEH B pa3/IMUHBIX TPOTOK/JETKax. B CBS3M C 3THUM II0sIBUJIACh
nepBuuHas AuddepeHiiMalvs Ha TaK Ha3blBaeMble KJI€TKH-TPOTOAaKKYMY/ISTOPBI, HaKarljdBarolye
OopraHhueCcKue Marepuasbl, W KJIeTKU-TIPOTOPeyKTOPbl, KOTOpble ASTOT Marepydaa IepBUYHO
Hcrionb3oBanu. [Ipu Bcex 06CTOsITeTbCTBAX BOSHUKA/IN TTIePBUUHBIE TIPUMUTHUBHBIE TPO(HUe CKHe 1[eTTH.

Haunbonee paHHMM 3Tarl BO3HUKHOBEHUS >XM3HM Ha 3emyie B COBPEMEHHBIX TEOPHSX, KaK U B
teopuu A. WM. OnapuHa, 3aKk/atodancs B (pOpMUPOBAaHHUU OCHOBHBIX TUTIOB MOHOMEPOB, COCTAaB/ISIFOIIAX
OCHOBy OHONOrMYeCKUX CTPYKTYp, T. €. aMMHOKHCJIOT, MOHOCAXapuZoB, OCHOBAaHWM HYKJIEHMHOBBIX
KHUC/IOT, TopUpUHOB U T. A. (puc. 9.1). Beses 3a 9TUM [JO/DKHO MPOMCXOAUTHL 00pa3oBaHKe TTIOTMMEPOB,
XapaKTepHbIX I JKUBBIX CHUCTeM (TIPOTEMHOWIOB W HEKOTOPbIX Apyrux). IIpemOuosiorydueckas
9BO/IIOLIUST TIPUBOAW/A K (DOPMUPOBAHUIO TMPUMHUTUBHBIX K/1eTOK. C 3TOro MOMeHTa HauuHaeTCs
Oronoruye ckasi 3BOJIOLMsI, CBSI3aHHAsl C eCTeCTBeHHBIM 0TOOpPOM. BeposTHO, 06pa3oBaHue NepPBUUHbIX
KJ/IETOK SIBUJIOCb KPUTUUYECKUM MOMEHTOM B 3BOJIIOLUM JKHU3HU M TeM pyOe>XOM, KOTOPBIA pa3zersi
XAMHWYECKYIO0 3BOJIOLUI0 U Ouosiornueckytro. MiMeHHO KieTka 00/aZiaeT pPsiIoM CBOKMCTB, KOTOpBIe
XapaKTepu3ylT MUCTUHHYIO >XU3Hb,(M, MO-BUAUMOMY, MMEHHO Ha 3TOM 3Tarie C(OpMHPOBA/IUCH
OCHOBHBIe yHHBepcasbHble (YHKI[MOHAJbHBIE OJIOKM, B C’KaToW (hopme oxapakKTepu3oBaHHbIe B IVI. 1
(puc. 9.2).
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Puc. 9.1. Cxema 0CHOBHBIX 3TallOB MOJIEKY/ISIPHOM SBOJTFOLIMA U MTPOUCXOK/IEHUS )XU3HU Ha 3emJie
(ro: Fox Dose, 1975).

3acny)kKvBaeT BHUMAaHUs aHA/IMTUKO-UCTopudeckuii 063op b. M. Kegpora u K. b. CepeGpoBckoii
(1980), B KOTOPOM XOpOIIO [JAOKYMEHTHPOBAHO MHeHHe OO/BIIMHCTBA WCCIefoBare/iell. ABTODBI
OTMeYaroT, UTO COBPeMeHHasl TeOPUs TIPOUCXOKIEeHUS )KU3HU — 3TO TeOpUsi BOSHUKHOBEHUS CTPYKTYD,
npuoOpeTawlMX TNpU YCIOKHEHUM U Pa3BUTUU OMpejeneHHble (DYHKI[MOHabHble CBOMCTBa. Ilo-
BU/JIMMOMY, 3T CBOKWCTBa MOTYT TPOSIBIISATECS YK€ Ha PaHHUX 3Tarax 3BO/IOLIMM, TaK KaK HEKOTOpbIe
MOJIMMephbl, OCO0EHHO TIPOTEMHOW[bl, 00/aZIAl0T PSAOM  XapaKTePUCTUK, TPUCYIMX JKU3HHU.
[MpoTenHOU IbI, OpraHM30BaHHbIe B MUKPOChepbl, 00/1a/1al0T y’Ke MHOTMMU CBOMCTBAaMU KJ/IeTOK, B TOM
yucie TpoTOTpodUell U ee MepPBUYHBIMU MexaHU3MaMmu (TpoTtorierncueli). BeposiTHo, yxe Ha 3TOM
yTarie (a MoXKeT ObITh, ellle paHee) HayajaCchb OpraHU3alUsi >XUBOTO B MpoTobuocdepy, uTo
CyLL|e CTBEHHO [I/151 TOHMMaHUs 3aKOHOMEPHO CTe! Ja/IbHeMIIel SBOJIIOLUN.



\9.3. B 03HUKHOBEHUe K/IeTOK

[peamnonaraeTcsi, UTO TarloM BO3HUKHOBEHUS >KU3HU Ha 3emie CjieflyeT CUATATh Tepuoj, Koraa
chopMUpOBaIUCh TPOCTeHIe KIeTOUHble CUCTeMbl, CTaBllie 3/IeMEeHTAapHOU SUeMKOoW >KUBOTO.
CBefieHUsi, Kacawlpecs 3ToW TpobsieMbl, OCBellleHbl B 0030paX, TOCBSIIEHHBIX MPOUCXOXKIEHUIO
JKU3HM Ha 3emiie (cMm. 9.1).

Ha paHHuX cTajusix OMO0/IOTHYEeCKOM 3BOMIOIMU TOC/eHUe TPOTOOMOHTHI U TiepBble OMOHTHI
TIOTVIOILA/T M3 OKPY’Karolllel cpefibl OpraHuueCcKre MOJIeKYIbl, CAHTe3MPOBaHHbIe abMOTeHHbBIM TTyTeM.
Takum o6pa3oM, OHU ObUIM HEOOBIUHBIMU CYIIIECTBAMM — aHA’poOHBIMU abuoopraHoTpodamu,
WCTTI0JIb3YIOIIMMU paCTBOPEHHbIe B TePBUYHOM OylibOHe opraHuueckue coefiiHeHusi. [Ipeamosnaraercs,
YTO CO BpeMeHeM 3arachl abMOreHHOTr0 OpraHruyeCcKOro Mareprasa B IpeBHUX BO0eMaX UCTOIIA/IUCH.
OTU yC/IOBUST MOIIM  OJ/IarOnpusiTCTBOBaThL TeM KJeTKaM, KOTOpble MpuoOpenu CrocoOHOCTh
WCIT0JIb30BaTh MpOCTelIMe HeopraHuueckde COeVHEHUs] B KaueCTBe CTPOUTE/NLHOTO Marepuasna, a
COJTHEYHBIN CBET U XMMUUECKYI0 SHePrUi0 — B KaueCTBe UCTOUYHUKA SHEPruu. B yC/I0BUSAX UCTOIIEHUST
OpraHudueCcKoro Marepuasa MosiBUIMCh TiepBble ayTOoTpodHbIe, Wik abuoTpodHbIe, KIeTKH, CI0COOHbIe
WCII0JIb30BaTh YITIEKUC/IbINA Ta3, U TepBble (DOTOCHHTE3UPYIOIMe KieTKU. PaHbllle BCero, BO3MOXHO,
BO3HUK/IM ()OTOCHUHTE3UPYIOLMEe reTePOTPO(bl, UCTIO/b3YIOLLMe yiabTpadroeT (CM. Takxke I 1).

[TepBbiMU  (DOTOCHMHTE3UPYIOLMMU KJ/IETKAMH, CIIOCOCOOHBIMU BbIIESATh KUCIOPOA, ObLIM
CUHe3e/leHble BOZOPOC/M, BO3pacT KOTOPbIX COCTaB/seT OKOJO 3 MJpZ. JeT. Jlo UX MosiBjieHus
Kudcaopoga B armocdepe ObIO OueHb Majo WM He Obulo BooOIle. @DOTOCHMHTE3UPYIOLe
a30TUKCUPYIOLIMe CUHe-3e/leHble BOAOPOC/IM — KYIbMUHAIIMOHHBIE MOMEHT aJamnTaliuud K
CYILleCTBOBAaHUIO B TI€PBOOBITHBIX MOPSIX, JIMILIEHHbIX OPraHUYeCKUX YIVIEPOAHbIX U  a30TUCThIX
coequHeHuii. C mosiBieHWeM (POTOCHHTE3UDPYIOIIMX K/IeTOK B KaueCTBe TOOOYHOro TMpOAYKTa
¢doTocuHTe3a B arMocdepy cTan 0CBOO0KAThCsI MOJIEKYISIPHBIA Kucnopog. C 3Toro BpeMeHH YypoBeHb
KHCaopozia B arMocdepe Bo3pacTaa [0 ero COBpeMEHHOro 3HauyeHus. B CB3M C 5TUM MPOMU30LIIO
TIOSIB/IeHe HOBBIX JKOJIOTUUYeCKUX HUIL [Ipy yBenmMueHWM KOHI[eHTpalluu CBOOOAHOTO KHUC/IOpoja
CTaji0 BO3MOXXHBIM €T0 UCIO/b30BaHME B KaueCTBe BbICOKO3((EKTUBHOTO akKijenmTopa 3/IeKTPOHOB B
aspobHoM MeTabosmusMe. [locse mosiBieHusi B arMocdepe KHUC/IOpOAQ, IMO-BUAUMOMY, BO3HUK/IM
a’po0HbIe K/IeTKH, KOTOpble MOI/IM BbIpabaThiBaTh Ha OHY MOJIEKYTY 3K30T€HHOU I/IFOKO3bl 0OJIbIle
JHEepruu, UueM aHa3pobOHbIe OpraHr3Mbl. 3aBepllaollell cTaavel ObII0 pa3BUTHe a3pOOHOTO AbIXaHUS U
OKUCUTENBLHOTO  (hoCHOpPUIMPOBAHUS, COCTAB/SIIOIIMX OCHOBy OWOIHEPreTUKU COBPEMEHHbIX
OpraHU3MOB.



‘lh;p-_.|:|:|.r,;;..|||:|1 = ™ Jynaprors
L S L ST PRITG | IS TS
i Bonee opranmsangasmeie

= [poraproTy

VenMeThieckni Moxanm i
Koy (LT HE R

————= [lpoteunannm.ie Hperopenponyris
Nopeinosckasy rinkpochepu { npoTo—- Porvorerafioman
ETTGL I KILLVRI, MUIKPOSHETEM) Mo BGoNHIN | — G
RUCHOTL, RpoTenn )
Medpaikon arTHENOSTE
HEG

ToE s R Tl 5

Aadnparopis Makposonerynn Boatwes yropsnosansocTe
Heroropas woafonusscras

- EED ARTHEHMOCT L

AMBEHOKHEROT R

+H,0

K oecsioe Hpemmecrsemmgm
AMNIORICAOT

Puc. 9.2. CxemMa opraHuyeCcKOM 3BOJIFOLIUM, JE€MOHCTPHUPYIOLAs,, YTO MPOTEMHOUbI SIBJISIFOTCS
HeJIOCTAIOLMM 3BeHOM MeX/y MOJIEKYISIPHOW 3BOIFOLIMEN U 3BOIOLIMEN OpraHvu3MoB Ha 3emJie (I10:
Fox, 1980, c HawMMu [JOMO/THEHUSIMU).

CrefyrollMii CKauOK B SBOJIIOLUU — TIOSIBJIEHWE 3YKapUOTHUUYeCKUX KJI€TOK — TPOU30LLIe
MIpUMEPHO 2 MpA. jeT Ha3az. CyllleCTByeT INpeJIionoyKeHue, JUCKYTUpyeMoe B MOC/IeJHUe TOAbl, UTO
YKapUOTHUYeCKHe KJeTKH TIOSBUIMCH Osarofapss cumOuo3y. IlpearosiaraeTcs, 4TO 3YKapHOThI
TIPOU30IIUTA U3 KPYIHBIX aHa3POOHBIX MPOKApHOTHUYECKHX KJETOK, B KOTOpbIe BCEIW/IHNCh MeJKHe
dboTOoCHHTe3UpYIOlIMe TIPOKApPUOThI, CTAHOBAIMECs SHAOCMMOHMOHTaMU. Torga K/eTKH-X03seBa
obecrieurBa/M TJIMKOUTHUECKOe OpOXKeHHe, a KIeTKU-CUMOHMOHTbI — (OTOCHUHTE3 W/IK JbIXaHUe.
Takvie SHAOCMMOMOHTBI MOITIM CTaTh TIpe/iille CTBeHHUKAMH X/IOPOMJIACTOB W MMTOXOHJAPUI
COBpEeMEHHBIX K/IeTOK. B Xofe OMoJiordueCcKoi 3BOJIOLIUM TIOf, BO3/IeMCTBHEM pa3/IMUHBLIX (PAKTOPOB
MOITIM BO3HHUKATh W3MEHEHUs] B HYK/JIEOTHAHOW I10C/Ie/[0OBaTe/IbHOCTU reHOMa W ITPOUCXOAUTL 0TOOp
Hanbosiee TPUCTIOCOO/IEHHBIX MyTaHTOB. Ha pa3BuTHe a3poOHBIX TTO3BOHOUHBIX U COCYAUCTBIX BBICIIAX
pacteHuil morpeboBanock 6onee 1 mpa. neT. YUesmoBek mosiBU/ICs okosio 1,5-2 MJIH. ieT Ha3a/jl, 4esioBeK
coBpeMeHHOro Bujia (Homo sapiens) — npumepHo 40000 neT Hazaj, a 10 HEKOTOPBLIM JIaHHBIM elle
paHbIILE.



\9.4. IIpoucxoxaenuie ayrorpoduu (abuorpoduu) u rereporpodun

OpuH U3 0CTPO AUCKYTUPYEMBIX BOIIPOCOB, BO3HUKAIOLIMX [IPU aHaiu3e MPOMCXOXKIEeHUS KU3HU
Ha 3emsie, 3TO BOIIPOC O THUILEBbIX UCTOUHUKAX [JIs1 MEPBUUYHBIX TPUMUTUBHBIX OPraHuU3MOB, He
CrIoCOOHBIX K CJIOKHBIM CUHTe3aM. [Ipe/mosiaraeTcs, 4To Takve OpraHu3Mbl UCTIO/Ib30Ba/IM TTePBUYHBIM
OynbOH, cofep)KallMii Bce HeoOXoquMble MOHOMepbl [lo-BUAMMOMY, MepBUYHbIE TPUMUTUBHbIE
OpraHu3Mbl He MOIVIM pacriojiaraTb CJAOXKHBIM arraparoM, HeoOXoAUMbIM [/ (pUKCAlMM a30Ta U
doTtocuHTe3a. CKopee BCero, OHM MoJiyyaay OCHOBHbIE OpraHUyeCKue BelleCTBa B BU/je MOHOMEPOB U3
WCTOYHUKOB HEeOMOJOrMueckoro TIPOMCXOXKJeHUs. BmecTe ¢ TeM [0 CHUX TIOp COXpaHSETCS
a/ibTePHAaTUBHOE TIPeATO/IoXKeHWe, UTO TMPUMUTUBHbIE (OPMBI KU3HU 00/1afia/ii CrioCOOHOCTHIO
CUHTEe3UPOBATh OpraHUuecKre CoelMHeHUs], HeoOxoquMmble i MeTabosu3ma. [IpyHUMaeTcs, 4To U B
DaHHUWI Tepuoj, CyIeCTBOBaHUs 3eMJIM OKpyXKatolasi cpefia oboramaiack MeTabonuTamu
TIPUMUTUBHBIX OpraHu3MoB. Bo3MoxkHo, kKak otmedan [IDK. Mouo (Monod, 1971), mnosiBuauch
MyTaHTHble (OPMBI, KOTOpble YTpaTWiu CMOCOOHOCTb K HEKOTOPbIM CUHTEe3aM U HCII0b30Baiu
MeTaboMUThl, Bbifie/isieMble IPYTUMU OpraHU3MaMHu.

OmHa U3 SPKUX TUIMOTe3, OOBSICHSIONMX TIPOMCXOXKJEeHWe Takoro (yH/jaMeHTalbHOTO W
pelarolliero st cyapbbl 6uocdepsl CBOWCTBA, KaK MUTaHWe, U B YaCTHOCTU ayToTpodus (TouHee,
abuotpodus), 6pi1a ripeayiokeHa H. TopoeuiieM eme B 1945 1. (Horowitz, 1945). ABTOp, Kak U Apyrue
McCeloBaTeIM, UCXOAWI U3 TOTO, UTO MepBUYHbIe OPraHU3Mbl ObLTM Upe3BblUaliHO MPUMUTUBHBI U
M03TOMY MOI/IM OBITh /ML TeTepoTpodamMu. ITa TOUKA 3PeHUs], TIPUHATAsl y»Ke Ha TepBbIX JTarax
pa3sBUTUS TEOPUM MPOUCXOXKIEHUS KU3HU, COXpaHseT CBOe 3HaueHWe U 10 HaCTOALIero BpeMeHu. U3
5TOM B L|eJIOM CIlpaBe/MBOM MocbulkM H. T'opoBUL| cfenan COBeplIeHHO HEOXWJAHHBIM BbIBOA. OH
TIPEe/ITIOJIOKUII, UTO TaK Kak 3aracbl abMOreHHO CHHTe3UPOBAaHHBIX TIUIIEBLIX BelleCTB He Obutu
OeCKOHeUHbI, TO TI0 Mepe MCUepIiaHus ITUX 3allaCcoB y OPraHU3MOB [IOJDKHO TIPOMCXOIUTh YBeJMUeHue
crieKTpa COOCTBeHHBIX (DepMEHTOB M CIOCOOHOCTM K CHHTe3aM. B CBs3M C TeM uTO MO Mepe
VCTOILLEHUS] TIUIIEBBIX PeCYPCOB KOHKYPEHILIUs U [laBlieHre oTOopa 1o 3TOMY MPU3HAKY BO3pacTaiu, TO
IperuMyllleCTBa I0JlydaJid Te OpraHvM3Mbl, y KOTOPBIX CHHTE3 HeJOCTalollero BelleCTBa W/IU €ro
Tipe/ilie CTBeHHUKA ObUT Harbosiee BbIpa>keH. ABTOD T0J/1araj, YTO WUCXO/HbIe OPraHW3Mbl JI0/KHbBI ObUTH
UMeTb B OKpYXarwolllel ux cpefie (HYyTpUTHUBHOM OynboHe) Bce HeoOXo[uMble BellleCTBa KakK st
JHepreTU4Yeckoro oOMeHa, Tak U i TOCTPOeHUsI COOCTBEHHBIX CTPYKTYp. Tak Kak HCTOIleHUe
BellleCTB B Oy/lbOHE MPOMCXOAWIO TIOCTENEeHHO, TO TaK >Ke MOCTereHHO pa3BUBaiach CIIOCOOHOCTh
IPOM3BOJUTL HeJoCTarolpe BellecTsa. lpyrumu cioBamu, rurnoresa H. loposunia mnossosisiia
MOCTPOUTb KapTUHY, TpeOOBaBIIyl0 TIOCTENEeHHOro, pACTSIHYTOrO BO BPeMeHM YCIOXKHEeHUs
opraHu3mMoB. BronHe BO3MOXKHO, uTO myTeM (Gy3uM, WIA CAUSHUS, TIPOTOK/IETOK, 00/aZjaroImx
Haubosee BbIpaKeHHBIMU 3G (HEeKTUBHOCTSIMU 110 pa3HbIM TIPU3HAKaM, MOIJIM BO3HUKAaTh BecChbMa
COBepILIEHHbIE CTPYKTYPhL. Takoi MPUHLIUII, HA3BaHHBIM aBTOPOM PeTpPOrpaJHOM 3BOJIFOLMeN, SB/ISeTCS
HEeCOMHEHHO MHTepeCHbIM U UMeeT 3HaueHue He TOJIBKO JI/isi TOHUMaHUs )KU3HU, HO U OoJiee TO3[HUX
9TAaroB ee 3BOJIFOLUHU.

[locTemleHHO Ha OCHOBe OMNWCAHHOTO TMPUHLUIIA MOIMIA  CPOPMUPOBATHCSI  MHOTUE
MeTabonuueckue 1enu. [1py 3Tom hopMUpoBaHUe TaKUX 1ierel, Kak CripaBe//iIMBO oTMevaeT 3. bpona
(Broda, 1978), mMomio MpouCXOAWTb B pe3y/lbTaTe BKJOUEHUSI B HUX (DepMEHTOB, MepBOHAYa/bHO
OTHOCUBIIMXCSI K JpyruM LensM. VIMeHHO Tak obpa3oBasiach cucTeMa TPUKApOOHOBBIX KUCIOT —
MeTabonue ckuii 1k Kpebca. I[To mepe o6eiHeHs BOJHOM cpe/ibl HyTPUEHTaMU 110 KpailiHeli Mepe y
HEKOTOPBIX OPraHW3MOB MOIVIA C()OPMHUPOBATHCS CHUCTEMBI, MO3BOJISIOIME MCIO/Ib30BaTh B KayeCTBe
VICTOYHHWKA opraHuyeckoro marepuvasa CO2 u Boay, a B KayeCTBe UCTOYHMKA SHEPrUU CBeT WJ/IU



XAMUYe CKYIO SHEPrrvi0 HeKOTOPbIX Bellle CTB.

Mol mnosaraem, uro H. TopoBull HemoCTaTouHO OOOCHOBAHHO CBs3a/l CBOW TIPUHLIUI C
dbopMUpoBaHUeM B TiepByl0 odepe/ib aHaboOMMueCcKUX MexaHW3MOB. [lepBuuHasi retepoTpodus Ha
OCHOBe TIDUHI[MIIA WCIIOMb30BaHUS TMMOOOUHBIX 3(dekToB obecrieunna GopMupoBaHue psja
KaraboMMuecKWxX MeXaHU3MOB. Te ke CHUCTeMbl CIIOCOOCTBOBAaM  PA3BUTHIO  MEPBUYHBIX
TMHLLIeBaPUTE/IbHBIX MTPOLIE CCOB.

Wtak, ecau MpeArnoyiokKuTb, UyTO (OPMUPOBAHUE >XM3HM HAYMHAIOCh C TIPeJe/bHO TMPOCThIX
CUCTeM, KaK TOro TpebyeT jiorMKa, TO C/efyeT MpH3HaTh, UTO 3TU CUCTEMBbI JIO/DKHBI UCIIOb30BaTh
TOTOBBIM CTPOUTE/IbHBIN (TI/IaCTUYe CKU) MaTepuast. JpyruMu cjioBaMH, TakKue CUCTeMbI I0/KHBI ObITh
rerepoTpoHbIMU. Camble [peBHUE OpPraHW3MbI 0Jy4ad OpraHryveCcKue BellleCTBa B BU/Je MOHOMEDOB
U3 OKpyJKarollleli cpefibl U KOHAEHCUPOBA/IM WX, Mpeobpa3ys B CTPYKTYPbl CBOero Tejia, O UYeM MbI
ropopuiu paHee. Ho B mocsienHee BpeMsi TOSIBUWIOCH JOBOJIbBHO MHOIO CBeZEHWK, UYTO BIIOJIHE
BO3MO)KeH abnoTHhueCcKuii CUHTe3 MOJIMMepPOB WU 10 KpaliHell Mepe OJIMroMepoB. DTO O3HayaeT, UTo
TIepBUYHbIe OPraHU3Mbl MOIVIM BKJ/IFOUATh B COCTAB CBOETO TeJia MOJIU- U OJIMTOMepBL.

TakuM ob6pa3om, Haubojiee ApeBHUMHU OpraHuW3Mamu (Ha30BeéM HX YCAOBHO) ObUTM TepBUYHbIE
reTepoTpo(bl. JTa TOUKa 3pEHHUS COIVIACYeTCsl C JaHHbIMHU, KaCarOLMMUCS MPOMCXOXK/E€HUS KU3HU Ha
3emse (cm. 9.1). Ilpu OraronpusiTHBIX YCIOBUSIX Y)Ke Ha ITOW CTaZuM pa3BUTUS HW3JIUIIKU
OopraHudueCcKOro Marepuasia MOIJIM HaKallJIMBaThCs B BU/le CBOeoOpa3HbIX /ieri0. Bo3MoXkHO, 3TH /ierio He
ObUTH ueTKO auddepeHIMPOBaHbl, a MPeACTaB/sIU COO0M KaeTouHble CTPYKTYPbl, UCIOb3yeMble TIpU
HeJI0CTaTOYHOM TIPUTOKEe OpraHhueCcKUX BeIlleCTB U3 OKpYXKarolllei cpefbl. st MoOuIu3aluu 3TUX
«TIPOTOJIETIO» CJIYKUIU TUIPOIUTHYeCKUe (hepMeHThI, Haubosiee peBHUEe U3 BCeX U3BECTHBIX (CM. TJI.
1). Orta Touka 3peHus ObLla TepBOHAuaabHO BbICKa3aHa Hamu eme B 1961 r. (Yrones, 1961).
3HAuUUTe/IbHO T03/7jHee BO3HUKI/IO MUTaHWe 3a CYeT CJI0XKHBIX IMOJMMEPHBIX BelleCTB OpraHuyeCKOro
TIPOMCXOXKeHUs], TpeOOBaBiliee Ha/UuKsl TUIIEBAPUTETBLHBIX TPOL[@CCOB, KOTOPOe MOXXHO ObUIO Obl
OXapaKTepu30BaTb KakK BTOPUUHYIO TreTepoTpoduto. depmeHTh, MOOWIM3YIOIIME Jero, a TakKxke
HEKOTOpbIe Jpyrye TUApoJia3bl U SBUIKUCh, N0-BUJUMOMY, UCXOJHBIM MareprasaoM /s pOpMUPOBaHUS
MepBUYHOr0 TuileBapeHus. OcTaBasoCh [JOMYCTUTb, UYTO TM/POJasbl, [EPBUYHO BbINOJHSIOLE
byHKIMI0O MOOMIMU3al[MK [IeTl0, TIOCTeleHHO HauMHalId OCYIIeCTB/SATh TakKe (DYHKIMIO THAPOIU3a
MULLEBBIX T10JMMEPOB, HaXOSALMXCA B OKpyXaroller cpeze. Torma ryuposin3 MUILEBBIX BeIeCTB,
HaXO/SAIIMXCS B Cpefie, 3a CUeT TMOCTYMAKIMX Tyla (pepMeHTOB MOXHO ObL10 ObI paccMaTpyBaTh Kak

I[MEpBMYHOE BHEKJ/IETOUHOE IIHIleBapeHue, riapoJin3 CY6CTpaTOB, IMPOHUKAOIMX B OPrdaHr3M, — KdK
IMepBMYHOE BHYTPHUKJ/IETOUHOE [IIMIIEBape€HKHEe, a4 pdCHeIviIeHrMe BellleCTB, KOHTAKTHUPYHOIUX C
IMOBEPXHOCTBKO TIPUMHTHUBHBLIX XHBBIX CHUCTEM, — KdK II€PBHYHOE MEM6paHHOE IMMUIleBapeHue. B

3aBUCUMOCTH OT MHOTUX 00CTOSITEIbCTB KaXK/IbIi U3 9TUX TUTIOB THII[eBaPeHUs Y OTipeie/IeHHbIX TPYIIT
OpPraHW3MOB MOT CTaTh JOMUHUDPYIOIIMM.

Wtak, mnpu Bcex o0OCTOSTENBCTBAX IePBUUHBIMU ObUTM TeTepoTpodbl, He o0b6JajaroIpe
nuieBapeHreM. Aytotpodusi (abuoTpoduis)) — BTOPUUHBINA, CPAaBHUTENIBHO TO3[HO TMOSBUBIIMICS
npusHak. OH BO3HUK TOIJla, KOrjla TeTepoTpOdHbIe OpraHW3Mbl pa3/le/IuMCh HAa OpraHU3MBbI,
TIOTVIOLIAOIIMe TIePBUUHBIA OyTbOH, W OpraHW3Mbl, TIOIJIOLIAMOIIME TIePBUUHbIE OpraHU3MbL. Tak
TOSIBUJIOCh TIePBUYHOE XWIIHAYeCTBO. BecbMa BepOsITHO, UTO B TO ke BpeMsi CchOpMHUPOBAJICS U
TIePBUYHBIM CcarpoUTU3M B BH/Ie UCIIOIb30BAHUS MOTHOAIOIMX OPraHW3MOB, 0CO0EHHO TeX, KOTOphie
TIO/IBEPra/iuCh ayToin3y. Ba)kHO, UTO ayTonu3 YCUIMBAJICS B pe3ylbTare AelcTBUs (epMeHTOB
aKTHUBHBIX TIPOTOXMIIHMKOB. HakoHel], 3a CueT CHUCTeM reTepo- U abuoTpoduu peann30BaIUCh
Tpoduueckue B3aUMOJIENCTBUS, Omarofiapsi KOTOPbIM BO3MOXHO (DOpMUpOBaHUE [JUHAMUUeCKOTro
eMHCTBa Orocdepsl.



9.5. CTpyKTypa, IPOMCX0KAEHHE U 3BO/IIOLUA KPYrOBOPOTOB U
Tpo(hrueckux memneu

’Ku3Hb Cco BpeMeHU CBOero BOSHUKHOBeHHs chOpMHUpOBaiach Kak LierHou npoijecc. UTto KacaeTcsi
Tpodrue CcKuX 1jereid, To, KaKk Mbl YIIOMHUHA/IM PaHee, OHU 00pa30BaiUCh «C KOHI[a», T. €. C Pe/lylIeHTOB
— OpraHM3MOB, KOTOpbIe IpeBpalla/ii TepPBHUHbIe aOMOTHUECKH CHHTEe3WpOBaHHBLIE BellleCTBa B
HeopraHuueckue. [IpesronaraeTcs, 4To CUHTe3bl Pa3/IMUHBLIX OMOJ/IOTHUe CKUX OpraHuueCKUX BellleCTB
BO3HUKAJ/TK TMOCTETIEHHO B pe3y/braTe BbDKHMBAHUS OPraHHW3MOB, TTPHCITOCA0/MBABIIMXCS K UCTOIEHHUIO
3aracoB Bce OOJbIIEr0 YMC/Ia TUIOB aOWMOTeHHBbIX OpraHUYecKuX Mosekyl. Takum obpasowm,
TIOCTEeIeHHO B XO/le 9BOJIFOLIMM MPOUCXOIN/IO MMOCTpOeHre TpodrueCKOM 11ery, HauuHasi C pelyLieHTOB
1 KOHYasi pOoTO- ¥ MUHepaaI3aBUCUMbIMHU abroTpodamu (cMm. 1. 1).

Bo3HuKaeT BOIMpOC, MOT /M [JIMTelbHOe BpeMs CyIeCTBOBaTb MHUD abuoTpodor 6Oe3
rereporpodoB, a mMup rereporpodoB 6e3 abuorpodoB? OueBUIHO, UTO MUpP TeTepoTpodoB 6e3
abnoTpohoB OO CYIIECTBOBAaTH He MOT. [lake TIpM Ha/JIMUMKW 3HAUUTENbHBIX KOJTMYECTB
OpraHWYeCcKUX BeIecTB, oOpa3oBaBIMXCS aOUOTHUECKUM IyTeM (Hampumep, BCJIeACTBHE
ByJIKaHMUe CKMX CMHTE30B Ha 3emJie B JpeBHHE BpeMeHa), 3TH BellleCTBa JO/DKHBI OblM ObI OBICTPO
HCUeprarbCs, a JIMIIeHHbIe THUI reTepoTpodbl — MOruOHYTh. OfHAKO, TO-BUAUMOMY, aOMOTPOMEI
TaK)ke He MOITIM Obl CYIIIeCTBOBATh [INTeNbHOe BpeMsi 6e3 retepoTpodoB. [lelicTBUTENBHO,
HaKOTJIeHWe OpraHUuecKoro marepvasa /JO0/DKHO Obiio Obl TIPUBECTM K MCTOIIEHUIO 3aracoB
HeopraHuue CKUX 3/IEMEHTOB, U3 KOTOPbIX abuoTpodamMy CHHTe3UPYeTCs OpraHuueCcKWi Marepuas, a
TaK>Ke K 3aro/THeHUI0 HUII 00U TaHUSI OTMEePIIMMU aOMOTPO(GHBIMU OpraHU3MaMHU.

B orpomHoii 6uocdepe, KoTopasi sBIsieTCsi CBOeobpa3HbIM MeraroMeocTarom, GyHKIMU 006paTHOM
CBSI3U BBITIOJIHSIFOT TeTepoTpodHbIe OpraHu3Mbl. JpyrumMu ciioBamu, 6Mocdepa — 3TO rOMeOCTaT, Ije
BaKHelIIMe (YHKIMK B3aUMOJeNCTBUSL U ayTOPEery/isiiiid NPy COBPEMEHHBIX YC/IOBUSX TPUHA//IeKaT
TpoduueckuM MexaHusmaMm. CrefoBarenbHO, Ouocdepa mpejcrasaser coboit Tpodocrar. IToHSTHO,
YTO OTPOMHBINM OMOTHYe CKUI LUK/ BO3HUK Ha OCHOBE TIEPBUYHOM reTepoTpodhHH.

[lpeacTtaBneHve, UTO  OAHOBPEMEHHO C  TIOSIBI€HWEM  TIpe/PKU3HU  TIOSIBUWIMCh U
crielianvM3upoBaHHble (DOPMbI TUTAHWS Ha TEpPBbIA B3IVISAJ KaXKeTCsl HepeasbHbIM. Mexay TeMm Jjist
9TOT0 WMeeTCsl JI0OBOJbHO MHOTO OCHOBaHUM. [Ipexxze BCero ecTeCTBeHHbIM IIpe/iCTaB/IseTCs
pasjieJieHle OpraHU3MOB Ha TpoduueCcKue TPYIIbl, UK psifibl. B mepBbIii Tpodurue KUl psifi TIomnajatoT
OpraHW3Mbl, UCITO/B3YIOIME B KaueCTBe MUIIM abroreHHble MaTepualibl, BO BTOPOM psifi — OpraHU3MBbl,
TIOI/IONIAOIIMe TIHILY B BUZIE CYIle CTBYIOIIMX KUBBIX CUCTEM, B TPETUN — OPraHU3Mbl, UCIIO/Ib3YIOIIHe
rorubarolpie TPyNMbl WIM WHAWBUYaJbHbIE CTPYKTYPbl JKUBBIX cHUcTeM. Takasi Mofe/b Mpujaer
HEKOTOPYI YCTOMUYUBOCTh CUCTEMe B LIeJIOM U M03BOJIsIeT el OCYIIeCTB/STh TOMeOoCTaTHpOBaHUe MpU
orpe/ie/ieHHbIX U3MeHEeHUSIX OKpYyKatolleld Cpe/ibl U BMeCTe C TeM 3BOJIFOMPOBATh.

B oTHoileHuy (opMUpPOBaHUSI EPBUYHOIO aCCUMUJ/ISITOPHOTO arriapara reTepoTpo(oB Mbl yKe
JIABHO TIpe/I/IOXKUIN rumoTe3y (Yroses, 1961), 6onee 1ogpoOHO pacCMOTPeHHYHO B CBOfKe (YTosies,
1985). CyTb ee CBOAUTCS K TOMY, UTO MepBUYHasl reTepoTpodusi BO3HUK/IA Ha OCHOBe UCIO/b30BaHUS
TU/IPOJIUTUUECKUX (hePMEHTOB, IlepBOHaua/bHO 00ecreurBaronx (YHKIMIO BHYTPUKIETOYHOTO
TW/IpOJi3a, CBA3aHHOTO C TI€PeCTPOMKOM MW Mobusr3aijieid CcoOCTBEHHBIX MOJUMEPHBIX CTPYKTYP.
Takwue ruziposia3el (110 001eMy MHEeHHIO HanboJiee [peBHHE, O YeM Mbl YITOMUHA/U BBIIIIE) 110 CTY>KUIN
OCHOBOU A/ (hopMHUpOBaHUS IHAOTPOGUH, T. €. TTUTAaHHUS 3a CUeT BHYTPEHHUX PeCypCOB OpraHu3Ma
(cM. . 1). IlpepmnosiaraeTcss TakXke, YTO 3TH (hepMeHTbI MOIJIM 3aTeM TIOC/IY)KUTb OCHOBOM JjIsi
YTUMU3AIUd  CTPYKTYP [JPYrMx opraHu3MoB. Ha 06osiee BBICOKMX 3TariaX 3BOJIIOIUU TIOSBUJIHCH
dboToTpOodbl — OpraHu3Mbl, 10 BCeil BepOSITHOCTH, CXOJHBbIE C I[MaHOOAKTepUsMH. B TO ke Bpemsi



oOpa3oBajsiach cucTeMa C 0OpaTHOM CBSI3bl0 U MHOTMMHU CBOMCTBAMHM romeocTara. Takasi cucTema
MOTJIa COBEpILIEHCTBOBaTbCSI W 3aroyIHATh BCe HOBble TpodUueckue HUIIM, YTO ObUIO OAHUM U3
HauboJsiee Cylille CTBeHHBIX MyTel 3BOOL[UN XKUBOTO.



\9.6. Tpoduyeckue 1jenu M 3K0/10rus

OpHUM U3 C/IeJCTBUM pa3BUBAaEMOro HaMu Tpodcaoruyeckoro mnogxoga (cM. mi. 1) siBasercs
TIpU3HaHWe TOro, YTO TMpOLIBETaHHEe BH/la BO MHOTOM OIpeJesisieTCsl ero MojioykeHreM B Tpodurue CKou
1enyd. ITO TmosnoxeHue obecrneuriBaeTcs 3((EKTUBHOCTBIO B3aUMOJEMCTBUIM He TOMBKO C
Mpe/llie CTBYIOLIMMU, HO U C TIOC/AeAYIOUMMM ujeHaMu Tpoduueckou Lenu. [pyrumMu cjioBamu,
CYLLIECTBEHHYIO POJIb UTPaeT He TOJIbKO UCTOYHUK MUTAHUSI U ero 3(¢deKTUBHOE MOIVIoleHre, HO U
1oeJjaeMOCThb JJAHHOIO UjleHa 3KOCUCTEMBI.

Tpoduueckasi Lenb BO3MOXKHA JIMIIb TPUA COOTBETCTBUM CTPYKTYP Mpe/IlieCTBYIOILIETO
TporueCcKoro 3BeHa, T. e. Tpopudeckoro cybcTpara, ¢pepMeHTaM C/e[yIOIIero TpodrueCcKoro 3BeHa,
YTUIM3UPYIOIIETO Mpe/biyiliee Kak MUIleBOe BellleCTBO. Takoe COOTBETCTBUE JJOJDKHO ObITh U MEXIy
dbepMeHTaMU [JaHHOTO 3BeHa Tpo(duuecKol IemMu U ero ke COOCTBeHHbIMU CyOCTpaTraMu, UTO
HeoOXoMMO /i peau3aliuy pa3inyHbiX GYHKIWM BHYTPY JAHHOTO OpraHu3Ma.

Bo B3aMMOOTHOIIIEHUSIX XUIHUK-’KePTBA, He3aBUCMMO OT TOr0, paCcCMaTpUBAOTCS JIK [iBa BUJA
JKUBOTHBIX, W/ PAaCTUTEJbHOSIAHOEe >KUBOTHOE U [OefaeMoOe pacTeHWe, >KepTBa KakK BHUJ, MOXKET
COXPAHUTHCS JIULIb [IPU HAJIMUKWU Y Hee YKPBITHSL U CPeJCTB aKTUBHOM U MMaCCMBHOU 3alMThl. Hepezako
ABa nocaeAHuX 3¢ deKTa JOCTUTAIOTCS C TIOMOLLIBIO SI7I0B.

’KUBOTHBIe [/ 3alMThl U HaraJeHUsl 4YaCTO WCMOJIb3YIOT bl U TOKCUHBbI. B KauecTBe Takux
TIPUMEPOB MO>KHO TIPUBECTH 3MeM, TayKoB, CKOPITMOHOB, Myes, oc U fp. (cM. o63opsl: Rice, 1978;
CpaBHutenbHas (usuosiorus..., 1978; Schmidt-Nielsen, 1982; Odum, 1986, u ap.). ¥ MHOrux
OPraHU3MOB ]| CJIY)KUT He TOJbKO CPe/ICTBOM 3allMThl OT BParoB, HO U CPe/ICTBOM TOpaXkeHUst 100bIun.
VHTepecHble CcpejCTBa 3allUThl IPUMEHSIIOTCSI HEKOTOPBIMU MHOT'OHOKKaMH, KOTOpbIe MPOAYLIMPYIOT
CUHUJIBHYIO KUCJIOTY, WM >KyKaMu-OoMOapgupamu, BbiOpachiBalOIMMU B BHJE 3allUThl CTPYHO
asposoJsisg ¢ temmneparypou 10 °C. Illupoko pacripocTpaHeHbl pacCTUTe/bHBIE Si/Ibl, TIPeIOXPaHSIoIIe
pacTeHus (MepBUUHbIE TIPOAYLIEHThI TpodHUeCKOW 11eTn) OT noefaHus. OJHaKO CyIleCTBYIOT IIPUMepHI
XAMUUECKUX B3aMMOJIeHCTBUM, TPU KOTOPbIX XWIIHWUK MOJKET WCI0Jb30BaTh JKepTBy 0Oe3
OTpULIaTeNbHBIX [A7s1 cebs mocneacTBuid. Tak, TyceHulbl 0abOUYKM-KAMyCTHUI[bI MOTYT THTaThCS
KarmycTol u ropuuiieii 6e3 BpeAHbIX AJisi ceOs TOCIeNCTBUM, TOrjla KakK 3TU >Ke KpeCTOI[BeTHbIe
SIOBUTHI JIJisl TyceHu1] Apyrux 6abouek. bonee Toro, ropunyHble Macja 3TUX PACTEHUM TpeJCTaB/ISIOT
co0oii arTpakTaHThI, TIpUB/IeKatoie Oabouek [y OTKAaAKW suvll. OAUMH U3 CrOCOOOB 3allUThI
HEKOTOPBIX JKUBOTHBIX 3aKJ/IF0UaeTCsl B aKKyMY/ISILIMM TOKCHUYe CKHUX Bellle CTB PACTEHUM, UTO JieflaeT 3TUX
YKUBOTHBIX HeCheJOOHBIMU [ijisi BparoB. TakUM MPUMEpPOM MOXKeT CIY)KUTb aMepUKaHCKasi 6abouka-
naHauza, KoTopasi, oTpeOsisist B MUIIy OObIYHBINA BaTOUHUK, CUHTE3UDPYIOIMM TJTUKO3U/Ibl, CTAHOBUTCS
BpeJJHOU [1J11 CBOUX XUIHUKOB.

B pszge cnyyaeB pacTeHus TPOAYLMPYIOT BeleCTBa, JEWCTBYIOLMe Ha 3HJOKPUHHYIO CUCTEMY
HaCeKOMbIX U T03BOHOYHBIX. Tak, HEKOTOpble aMepUKaHCKHe BeuHO3esieHble pacTeHusl BbIpabaThIBatOT
CXO[HblE C IOBEHWIbHBIM TOPMOHOM OHOJIOTUUECKU aKTUBHbIE BeIeCTBA, KOTOPble TOPMO3SIT
pa3sMHOXKeHHe HaCeKOMBbIX, OCTaHaB/IMBas Iepexof IMOC/JeJHUX BO B3pOCyioe cocTosiHhe. HekoTopele
NMacTOUIIHbIE pacTeHUsi, B YaCTHOCTU 0O0OOBble, CUHTE3UPYIOT OMONOTMUeCKH aKTHBHBIE BeIlleCTBa,
obnafatorie 3cTporeHHbBIMU 3 dekTamMu. DTU BellleCTBa BAWSIOT Ha MOJOBble (YHKIIUU >KUBOTHBIX,
Hapylasi LMK/ BOCIIPOM3BO/JCTBAa KPYIHOIO pOraroro ckora u oBell. Kpome Toro, (puTO3CTPOreHbI
MOT'YT pPeryiMipoBarb YMC/J€HHOCTb JUKUX I10JIeBbIX TPHI3YHOB.

B HeKOTOpbIX C/lydasx IOKa3aHa MpsiMas 3aBUCUMOCTb MeXAY Pa3MHOXeHWEeM >XUBOTHBIX U
MPOAYKTUBHOCTBIO pacTeHuid. Tak, B KamudopHum npu 3acyxe psJi OAHOJETHUX pacCTeHUU
BbIpabaThiBaeT PUTO3CTPOreHbl, UHTUOUPYIOIIMe TIOsiBlieHe TIOTOMCTBA y meperiesioB. HanpoTus, ripu



O/1aroNpUSTHBIX YCJIOBUSIX KOHIL[@HTPALIMSI 3TUX 3CTPOTeHOB B PACTEHUSIX CTAHOBUTCS HU3KOMW, UTO
CcriocoOCTByeT pa3MHOXKEHUIO TMTULl. YIOMSIHYTbIA paHee BaTOUYHUK CUHTE3UPYeT Cep/leUHble
IJIMKO3U/IbI, KOTOPbIe OKa3bIBalOT JeMCTBUE Ha Cep/iLie ¥ MO3TOBbIe [|eHTPbI N0eJA0IMX ero KUBOTHBIX,
TIPOBOLIMPYS PBOTY.

[MpucriocobsieHre K MUTAaHUIO PACTEHUSIMU, COZIeP>KAllMMU CepZieuHble TJTIMKO3U/Ibl, BEIpab0TanoCh
y HEKOTOPbIX HACEKOMBIX B pe3yibrare MyTaljiy, BbI3BaBlleW MOTepPH UyBCTBUTeNbHOCTH Na+,K+ —
AT®a3bl K yabavHy. B kauecTBe TipuMepa MOXXHO BHOBb ITpUBeCTH 0a00UKy-AaHauy, y KOTOPOW 3TOT
depmeHT B oTiamune oT ATda3 Apyrux opraHuM3MOB He UYBCTBUTeNeH K yabauHy. DTa TOUKOBast
MyTalysi — HeCOMHEHHO T0JIe3HbIM Ce/IeKTUBHbIM TMPU3HAK, TaK KaK JaHau/a MUTaeTCsl paCTeHUsIMH,
cofieprKalliMU CepeyuHble ITIMKO3U/bL.

OTUX TIPUMEPOB BIIOJIHE AOCTAaTOUHO /151 WITIOCTPALUU CJIOXKHOCTH TPO(UUeCKUX OTHOLLIEHUN B
TIPUPOJEe MeXX/y Pa3/IMuHbIMUA OpraHM3MaMH Y LIMPOKUM PacIipoCTPaHeHHWeM SIJOBUTHIX Bellle CTB.

O[HUM U3 IPUMEPOB WHTEePe CHBIX MyTel 3BOJIIOLIMU MOTYT ObITb HaCEKOMbIe C UX U30IIPeHHbIMU
MexaHW3MaMU HarajJieHus U YMepIIBIeHUs )KepPTBbl, ee 00e3JBI)KUBAHUS U COXPAaHEHUs B )KUBOM, HO
HETIO[IBDKHOM COCTOSIHUM Ha MPOTSDKEHUU JJTUTeTbHBIX WHTePBa/loB BpeMeHU. O/fHAKO XOTesloCh Obl
obpatuTh BHMMaHUe Ha Apyroe obcrosTenbCTBO. Bo Beex ciyuasix yOuBarolpe v mapaau3yrolpe sifibl
OKa3ajuCh areHTamu, JeNCTBYIOIMMM Ha Orpefie/ieHHble YHUBepCajbHble (YHKIIMOHAIbHBIE OI0KU
(cM. m1. 1), mpruuyeM caMH /bl SIBJISIFOTCS COeAUHEeHUSIMU, [0CTaTOYHO LIMPOKO PaclpoCTpPaHeHHbIMU B
nipupofe. OOIHOCTL (GYHKIIMOHATBHBIX O/I0KOB HACTOMBKO Be/IMKa, UTO, XOTS BETBUM HACEKOMBIX U
MJIEKOMUTAIOMX  Pa3oUUIMCh  3af0Ar0 A0  (OPMHUpPOBaHUS  CUCTEM  CBepThIBAaHUSI U
TIPOTHMBOCBEPThIBaHUS KPOBU, Y MHOTMX HACEKOMBIX CHUHTE3UPYIOTCS OMOJOrMYecKU aKTUBHBbIE
dakTopbl, UAEHTUYHbIE TAKOBBIM MJIEKOMUTAOIMX. [IpuMepoM MOXeT CAyKuUTb renapuH. Ecau
HacekoMoOe T[MTaeTCsl TKaHeBOM JKUAKOCTBIO, TO BBOAUTCS THaJypOHM/A3a, IOBBILAOLLIAS
MPOHULIAEMOCTh TKaHeWh. ITOT ke (akKTop BXOAUT B (HU3MOJIOTUUECKYHO Lielb peryasiguu
Ba30IpeCCMHOM HEeKOTOPBIX (PYHKIIMI TTOUeUYHBIX KaHa/bLIEB.

HakoHerl, cyijecTByeT elle OJWH 3Tall YCBOEHUS MU B eCTeCTBEHHbIX YCJIOBUSIX —
VH/YLIMPOBAaHHbIM ayToiu3 (cM. 1. 1).. Tak, mayku Jjist U3B/eYeHUs MUTaTe/IbHbIX Bellle CTB U3 JKePTBbI
MPOKA/ILIBAIOT €e YerOCTSIMUA WM BBOJAT IHILEBapUTEe/IbHbIE COKH, KOTOpble, Kak MpejroJara JocCh,
pPacTBOPSIFOT TKAHU. 3ared TayKu BbICACHIBAIOT IMOJyYEHHbIM pacTBOpP. AHa/IM3 B 3TUX COKax COCTaBa
dbepMeHTOB, 00eCrieunBalolMX BHEK/IETOUHOE MUIlleBapeHre, 3acTaB/sieT AymMarb, UTO UHTepIIpeTaLius
JaHHOTO (peHOMeHa HerpaBW/IbHA, TaK KaK BHEK/IETOUYHbIE (DepMEHThI peaau3yloT MpernMYyIlle CTBEHHO
Haya/ibHble STanbl TUAponusa. [lo Bcerd BepOATHOCTH, MayKW HapsAy C MUIIeBapUTe/IbHbIMU
(depMeHTaMU BBOAAT (AKTOpbl, WHAYLMPYIOIMe ayTonu3. B 3Tom ciyuae obpasyeTcsi T'M/IPOJIM3aT,
OMu3kuii K Habopy KOHEUHBIX MPOJAYKTOB pacIleljieHusi, KOTOPbI U UCIOJ/Ib3YyeTCs XHUIHUKaMHU.
AHanoOTUUHBIA MeXaHU3M TIPUMEHSIeTCd U JApYyruMHu 0eCr03BOHOUHBIMM, HarpuMep >KyKaMu-
T/IaByHLIaMU.

PaccMoTpuM ellle OAWH KOHKDETHBIM Cjyuyaii, 3a KOTOPBIM, OJHAKO, CKPBIBAIOTCS OOIMe
3aKOHOMEPHOCTU. Y MHOTHUX BBICIIIMX OPraHW3MOB paHHHeE 3Tarbl OHTOTeHe3a 00eCTeunBaroTCs TeM,
YTO TIPOMCXOAUT TIPSIMOM OOMeH MaKpOMOJIeKylaMM W MaKpPOMOJEKYISpHbIMUA (PYHKI[MOHATbHBIMU
KOMIUIEKCAaMU MeXKJ[y MaTepUHCKUM W JeTCKMM opraHu3MaMu. Takoii oOMeH MpOMCXOJUT Tpu
MOJIOYHOM MUTAHUU Y MJIEKONIUTAIOIMX U UMeeT MeCTO TIPU MCeBAOMOJIOYHOM MUTaHUU Y HEKOTOPBIX
nTul. Y ronyds, U 0COOEHHO y TMHTBUHA, BbIpabaTbIBaeTCs TWTaTe/bHAs MXUAKOCTh — Tak
HasblBaeMoe MOJIOKO. MecToMm ero ob6pa3oBaHusi y rosybsi ciykut 300, W BblpaboTKa MOJIOKa
CTUMY/UPYETCS POJaKTUHOM. Y TIMHTBMHA Takoe MOJIOKO obpa3syeTcs B nuileBofie. ObpaiijaeT Ha ce0st
BHMMaHMe 01M30CTh COCTaBa NTUYLET0 MOJIOKA U MOJIOKa MyekonuTatonux (tabs. 9.2) (Prevost, Vilter,
1962). fAcHo, uTo B 060UX C/Tydyasix MOJIOUHOE MUTaHUe T03BOJIsIeT U30eXKaTh C/IydaiiHOCTel, CBSI3aHHBIX
C BHEIIHUMM OOCTOSATeNbCTBAMH, U 00ecreurBaeT XWUMHUYeCKOe TOMeOCTaTUpOBaHWe BHYTPeHHel



Cpeabl IOTOMCTBA B pdHHEM ITIOCTHATA/IBHOM II€PUOAE.

Tab/mpa 9.2. CoctaB «MoJI0Ka» rojy0si, HMIeparopckoro NUHIBHHA M MOJIOKA
Kpo/suka (mo: Prevost, Vilter, 1962)

CocraB moJioka (% oT 00I1iero Ko/iuecTBa CyxXoro 0CTaTka)
KoMmmioHeHT MoJ/10Ka

ronyob MMUHTBYH Kponuk
benku 54.7 59.3 50.6
Junu el 34.2 28.3 34.3
YrneBoppl 0 7.8 6.4

MuHepasbHble BelljecTsa 6.5 4.6 8.4



9.7. 3aK/II0OUNTe/IbHbIE 3aMeyaHus (B3auMo/elicTBHe B OHOL[eH03aXx)

PaccMoTpuM OMOXMMUUECKHe B3aMMO/IeHCTBUS JKUBBIX OPTaHM3MOB B €CTeCTBEHHBIX YCIOBUSIX,
KOTOpbIe pacIpoOCTpaHeHbl Upe3BbUAaliHO IIMPOKO U CTalM OOBEKTOM Criel[ha/jibHONM HayKu —
anenornarau (cMm. 1. 1). [Ipyumepsl TakKMX B3aUMOZENCTBUI TIpHBe/ieHbI B psizie 0630poB (Rice, 1978;
CpaBHuTenbHas pusnosiorus..., 1978; Schmidt-Nielsen, 1982; Odum, 1986, u ap.). B pe3ynsrare 3THx
B3aMMO/IENICTBUM OpPraHU3M-TIPOAYLIEHT, BBIJESIONMN OHOMOrMYeCcKHd aKTHBHbBIE PeTyISITOPHBIE
BeIleCTBa, KOTOPbIe OKa3bIBalOT B/IMSIHUE Ha OpPraHu3Mbl JPYTHX BH/OB, B XO/Ie €CTeCTBEHHOIo oTOopa
ToJlyuaeT TMPeUMYIeCcTBa. BaXkHy0 ponb B OMOXMMHUUYECKOM B3aWMOZEMCTBHUH BHJIOB, BEPOSITHO,
UTPAIOT TIO3UTUBHBIE KOOTIEPATHBHbBIE B3aUMO/ENCTBHSI, TIPUMEPOM KOTOPBIX C/Ty’KaT B3auMOJeNCTBHUS
BBICIIIMX paCTeHUM U HUTPUDULIUPYIOITMX OaKTepHid, rprbOB M OHOK/IETOUHBIX BOZOPOC/el u T. 1. [1pu
PAaCCMOTPEHUH KOHKYPEHTHBIX acCIlIeKTOB ajliejionaTuv OOHapy)KMBAlOTCSI MHOTHWE TOKCHYeCKHe
BeIIeCTBa, HCIIO/Ib3yeMble /i1 OOpbObI BBICIIMX pPAacCTeHWi C BBICIIMMH pacTeHUSMH, OakTepwii C
bakTepusiMu, 6aKTeprii C BLICIIMMY PaCTEHUSIMU U T. [I.

MUKpOOpraHu3Mbl M PAaCTeHHUs BbIIE/SIOT MHOXKEeCTBO BeIIeCTB, TOKCHUECKHU JeHCTBYIOIMX Ha
pasHble (YHKI[MM BBICIIMX W HU3IIMX JKUBOTHBIX. MHOTHe MHWKPOOPTaHWU3Mbl TIPOAYIIUPYIOT
crieluruyeCcKre areHThl, BAUSIOIME HAa OpPraHW3M >KUBOTHBIX, Ha PACTeHUS W MHKDPOOPTraHW3MbI
Apyrux BUJoB. HekoTopble 0CO0eHHOCTH OHOIIEHO30B MOTYT OBITh Ppe3yIbTaTOM CHUTHAJIbHOIO
XAMHYe CKOTO B3auMO/IeHiCTBUS MX Pa3/TMUHBIX COUsieHOB. Tak, MoJiouaii BpeJHO BIUSIET Ha JieH, TI/IeBeT
— Ha TIIeHULY. B psifie cilyuaeB KaXKyIleecsl UCTOIEHHE TIOUB SIBJIIETCS pe3y/IbTaTOM HaKOILJIeHHs
TOKCHUHOB, TIPOAYLIUPYEMBIX pAaCTeHUSIMU, UTO CY)KUT OJHOM M3 MPUUKH CyKIjecCuii. VIHTepecHo, UTo B
HacaKJeHUsX Oesol akalMM OTCYTCTBYIOT TOUTH BCe APyrue BU/bI PaCTE€HHM, a B Pa3/IMUHBIX UaCTAX
akKaliuu O0OHapy)KeHbl CUJIbHOJEHCTBYIOIMEe HWHIUOUTOpBL. VIMEIoTCS [aHHble O BbIpa)KeHHBIX
CTUMY/IMPYIOIIMX U UHTHOWPYIONMX BAMSHUSX BBICIIMX PAaCTeHUW HAa MUKPOOPraHW3MBI TI0UB, B TOM
yrcie Ha Oaktepuu. Tak, aKTUBHOCTh aMMOHUMHUIUPYIOIMX OAKTepHil BO B/IAKHOM TPOMHYE CKOM
JIeCy BbIIlle, UeM B OKY/IBTYPEHHBIX IT0UBaX, a HUTPHU(MUKALIUS 3HAUUTE/TbHO HIKE.

OfHUM W3 TIPUMEPOB XMMHMUYECKHX B3aWMOAEMCTBUN pacTeHWH M HACEKOMBIX CITY)KUT
obOpa3oBaHue TajjIoB MO AeMCTBHEM XMMHUUECKUX BEIIeCTB, MPOAYLIMPYEMbBIX HACEKOMBIMU, KOTOPbIE
CTUMYIIMPYIOT TIposiidepaliio TKaHel pacTeHuil. B cBolO ouepe/ib pacTeHMs BbIJE/SIOT BellleCTBa,
uMeroIe Oo/bIlloe 3HaueHHe B >KM3He/esTe/IbHOCTH HaceKOMBIX. K TakuM BelljeCcTBaM MOTYT ObITh
OTHeCeHbI 3K/IM30H, B/HSIONMI Ha POCT M JIMHbKY HAaCEKOMbIX, FOBEHU/IbHBIM FOPMOH M (PepOMOHBI,
TIPUBJIEKAIOIIME HACEKOMBIX K MX pacTeHUsIM-X03sieBaM. HecoMHeHHBI WHTepeC TIpe/iCTaB/seT
BO3MO)XHOCTb PETYISIIUM PACTeHUsMM [MINEBOrO I10Be/IeHHs] PaCTUTENbHOSIAHBIX HaCeKOMbIX. B
YaCTHOCTU, TeCCUIIONI M POJACTBEHHbIE €My COeAMHEHHs, Cofep)Kallecss B X/IOMUaTHUKe, MOTYT
TIOJ]AB/STh POCT JIMUMHOK HAaCEKOMBIX, HalaJarolX Ha X/IOMYaTHHUK.

OKoJiorrue CKoe 3HaueHHe XUMUUeCKUX B3aUMO/IeHiCTBUM paCTeHUM U APYIUX )KUBOTHBIX U3yUeHO
B MeHbIlleli Mepe. Tak, 6akTepuu U rpuObl 00pa3ylOT BelljeCTBa, TOKCUUHBIE /I MJIEKOIIUTAIOIINX, B
TOM UMC/e [Jisi 4ejoBeKa. HekoTopble BH/IbI JIFOTMKA 00pa3yloT MPOTOAHEMOHHWH, BbI3LIBAIOIIMN
Cyfoporu ¥ rubenb AOMAIIHUX KUBOTHBIX. Kak OTMeueHO BbIllle, HallepCTsHKAa U HeKOTOpbIe Apyrue
pacTeHus MPOJAYLUPYIOT Cep/leuHble TIMKO3U/Ibl, BbI3bIBAIOIIME Cep/eyuHble MPUCTYITLI Y TT0eIal0IMX UX
JKUBOTHBIX.

C mo3uLMii 3Ko/IoTUM OHOXMMMYeCKHe B3aWMOZEMCTBUS Pa3/IMUHBIX OpPraHW3MOB, B TOM UHCJIe
pacTeHui JIPyT C APYroM U paCTeHHH C >KMBOTHBIMU, 00/1a/jal0T MHOTUMU O00IIMMU uepTamu. I1pu 3ToM
BUJIOBasi HeCHel[MPUUHOCTb SBASETCA XOTS W eJUHCTBEHHBbIM, HO 00s3aTe/lbHbIM YC/IOBHEM
OpraHu3aliui CJIOXKHBIX SKOCHMCTeM M HUX uacted. Takum o6pa3oM, akTHBHOe MOAep>KaHHe



TIOCTOSIHCTBA OTpe/ie/IeHHBIX CPe/], TOMeOoCTaTHpOBaHKe OMOLIEHO30B C MIOMOIIIBI0 Pery/siuU He TOTbKO
XAMUYeCKOT0 COCTaBa, HO M MPOAYKLMU crieljudrue CKUX Peryivpyroupmx (akTopoB U BbiieJIeHUs UX B
OKDYXKaloll[yl0 Cpejly uMeIOT 0o/bllioe 3HaueHue /i TOoAJep)KaHus 2JKocucteM. HakoHeli,
npucrocobsieHrie OpraHU3MOB K YCJIOBUSIM TTUTAHUS SIBISIETCS OAHUM U3 Ba)KHBIX YCTIOBUM IBOJTHOLUU.
MHorue 5K0/I0T¥ CUMTAIOT €ro e/iBa Jiu He CaMbIM BaXKHBbIM B 3BOJTFOLIMU )KUBOTHOT'O MUPA.



ITociec/iioBue

B TeueHue JAJMTENLHOTO BpeMeHM Ka3ajaoCh, YTO KJjaccuueckasi Teopusi cOasiaHCHPOBaHHOTO
MUTaHWs [OCTAaTOYHO COBepilieHHa U OyZieT OCHOBHOW Ha TMPOTSDKEHWM ellle OueHb [JTUTeTbHOTO
BpeMmeHu. [Ipeamnosiarasock Takke, uTo B Oyayiem oHa OyieT JIUIIL JOTOMHSTHCS U yYTOUHSTHCS B
JleTajsax, He MEeHSILUMX ee CYIIHOCTb U akcuomarvky. OnHako K KOHLY 70-X rofoB CTano OYeBUJHO,
4yTO /11 OMMCAaHUS TPOLeCCOB MUTAHUSA U aCCUMWISILIMUA MWLM B LIeJIOM Ha HOBOM YPOBHE 3HaHUU
HeoOXoZiMMa TIPUHIUMTIMAIBHO Jpyras Teopus. Kak ObUI0O MpOJeMOHCTPHPOBAHO BhIllle, 3Ta HOBast
TeOpUsl OMUpaeTCsl Ha. CUCTeMY IIOCTYIaTOB, MPUYEM B 3TOW TEOPUU KJlaCCUYeCKHe TIOCTY/Iarhbl
COCTaB/ISAIOT HeOOJIBIIYIO, XOTS U CYIlleCTBEHHYIO, UacTh. bosee Toro, umesi B BUJly, UTO HOBasi TEOPUsI
a/IeKBaTHOTO TMUTaHUsI BK/IIOUaeT B ce0s TpejcTaB/ieHusi, CocoObl aHanM3a U OLIeHKH, KOTOpbie He
TIPUMEHSITUCH paHee, ee ObLIO Obl MpaBU/IbHEE Ha3bIBaTh HOBOM MapajIMTMOM B TOM CMBbIC/e, B KAKOM
rcrnoJsib3oBaa 3toT TepMuH T. Kyn (Kur, 1975), paccmarpuBasi peBO/IIOLIUM B HayKe.

YeMm ke OT/IMUAETCs HOBasi TeOPUs MUTAHUS OT KjlacCUueckoi? B 3akiroueHur Hallled paboThl
pPacCMOTPUM OCHOBHBIE PAa3/IMUUA elle pas.

M3 k/accuueCcKoW Teopuu HOBasi TeOpUs a/IeKBaTHOTO MUTaHUsI 3aUMCTBYeT IJIaBHbIM 00pa3om
TepBbIii OCHOBHOM TOCTY/IaT — COOTBETCTBUE pacxofa BeleCTB UX IMOCTyIieHWt0. OQHAKo 3TU /iBe
TEOpUU [aKe B 3TOM I[VIABHOM COBIIAJAIOIEeM II0CTy/lare MMEIOT Cepbe3Hble pas3inuvs. PaBeHCTBO
IIOCTYIUIEHUSI M pacxoa BelleCTB, COIVIACHO KJ/IaCCHUYeCKUM IIpe/ICTaB/IeHUsAM, [I0/DKHO [JOCTUraThCA B
TeueHHe BO3MOXKHO 0osiee KOPOTKUX TIPOMEXXYTKOB BpeMeHU. [IpuueM B ujjeabHOM Cjiydae 3THU
MpOL[eCChl [JIOJDKHBI OBbITH ypaBHOBellleHbl. B COOTBETCTBUM C Teopuell aJeKBaTHOTO MUTaHUs
paBHOBeCHMe MexXJy IIOCTYIJIeHWeM W TOTeperd BelleCTB [JOCTUraeTCs B  CPaBHUTEBHO
TIPO/IOJDKUTE TbHbIE MHTePBaJIbl BDEMEHU, TOT/ia Kak B 0oJiee KOPOTKHe UHTEePBaJibl MOTYT TIpeob/iaZiaTh
mbo pacxof, MO0 MOCTYyI/IeHue BellleCTB. OTa 0COOeHHOCTh TpodrUeCcKoro romeocTasa o0ycoBieHa
CyLlleCTBOBaHUEM [Iell0 M BereTaTWBHBIX MeXaHW3MOB KOHTDOJII BHYTPEHHeu cpefbl. VIMelT Takke
3HaueHWe OCOOEHHOCTM TIMTaHUs pPa3/IMUHbIX BWJIOB W WH/WBUJYa/bHble aJlalTal[iOHHbIE
XapaKTepUCTUKH, a YaCTO U Ce30HHbIe NlepeCTPOUKU OpraHr3Ma Wi NOMYJISALIUY.

B COOTBeTCTBMM C K/IaCCMUYECKOU TeOpuel, MUTaHue CBOAUTCS K TOCTYIVIEHHUIO B OpPraHusM
HYTPUEHTOB, COJepKalxcs B Mulle, TOrJa Kak, COIIACHO HOBOM TeOpUH, [/ HOPMAa/IbHOrO
TIPOTeKaHUs MPOLeCCOB aCCUMUJISALIUU TIUIM HeoOXoAUM TakKe MOTOK PeryasiTOpHBIX BelllecTB. Ero
COCTaB/ISIOT TIPEMMYIIECTBEHHO WCTUHHBIE TOPMOHBI, 00pa3syrolmecss 3HJOKPUHHBIMU KJ€TKaMU
alMMEeHTapHOM CUCTeMbl T0J, B/IWSHUEM I[UIIM KaK peryisropa, NPOXOJSALIero 4yepes3 >XKeay[Jo4HO-
KUIIeYHbIM TpakT. Kpome TOro, peryasitopHble BelecTBa (Tak Ha3blBaeMble 3K30TOPMOHBI) MOTYT
HaXO[IUThCS B THIIe WM 00pa30BbIBAaTLCS M3 Hee ToJ, AeliCTBUeM MUIleBapUTebHBIX (hepMEHTOB U B
pe3ysibTaTe BAWSHUS Ha HYTPUTUBHbIe U 0as/lacTHble KOMITOHEHTHI OakTepuanbHOU ¢opbl. Posb
PErysiTOPHOTO TOTOKA Ha pa3/MUHbIX 3Tarax aCCUMWISLMU TIUIIM U B PEryisiuyd ee moTpebieHus
IIMPOKO BapbUpPYeT y pa3/IMUHbIX [peCTaBUTe/ed )XKUBOTHOTO MUPA U CIYXKUT OJHOW U3 Ba)KHEMILIX
XapaKTepUCTUK a/IallTUBHOW 3BOJIFOLIMH MPOLIe CCOB MULLIEBAPEHUS U aCCUMUJISILUU B L|€JIOM.

CornacHO KacCHuYeCKOM TeOpWH, TNUTaHWe SIB/ISeTCS pe3ylbTarOM M3B/leueHUs] HYTPUEHTOB U3
nuieBoro obwekTa Osarofapsi ByM OCHOBHBIM TIPOL[eCCAM — TU/POJIU3Y CJAOXKHBIX TTUIIEBBIX
COelMHEeHUM U BcacbhiBaHMIO. COIVIaCHO HOBOM TeOpUM, CYILLECTByeT [iBa TWIla HYTpUeHTOB. OfuH U3
HUX (TepBUYHbIE HYTPHUEHTHI) MOCTYIAT U3 OKPY)KAKOLLEeW CpeJibl B COCTaBe MUY, TOr/a KakK Jpyrue
(BTOpUUHbIE HYTPUEHTHI) 00pa3ylOTCs B OpraHU3Me W3 TIpe/llieCTBEHHUKOB uallle BCEro ero
cumMOuoHTaMu. BTopruHble HYTPUEHTHI UTPAKOT OTPOMHYIO POJib B MUTAHUM pacTeHui (hoTocuHTes).
[luTaHve BTOPUUHBLIMU HYTPUEHTaMU TMpeobsafiaeT y >KUBOTHBIX C CUMOMOHTHBIM TMHUTAHUEM,



HaIlPUMeEP Y >KBAUHbIX, HEKOTOPBIX HACEKOMBIX W psifia APYrMX IPYII OPraHM3MOB, y KOTOPBIX ITHIIA
1[eJTMKOM TipeoOpa3yetcst Omarogapsi cumOuoHTam (OakTepusiM U Tpocrednmm). OmHAKO Aaxke Y
BBICIIIMX MOHOTACTPUUYHBIX OPraHW3MOB, U B TOM UHCJIe y uejioBeKa, 00pa3oBaHHe W MCII0/b30BaHUe
BTOPUYHBIX HYTPHEHTOB MIPAOT, MO-BUAXMOMY, CYILECTBEHHYIO, @ B HEKOTOPBIX C/TydyasiX U )KU3HEHHO
Ba)XHYIO poJ/ib. B yacTHOCTH, y uejioBeKa OakTepuanbHas (pjiopa CUHTE3UPYeT MHOTHE BUTAMHHBLI U
He3aMeHHMbIe aMUHOKUC/IOTHI.

B COOTBETCTBMM C HOBOW TeOpHEH, UTO COBIAJ@eT C pe3ylbTaTaMiy I0C/eJAHUX HCC/eI0BaHUH,
HOPMaJIbHBbIE METa00MM3M Y BBICIIMX >KUBOTHBIX SIB/ISETCA METabOIM3MOM HaJOpraHM3MeHHOM
CUCTEMbI MAaKpOOPraHM3M-CHUMOHOHTBI, (DOPMHUPYIOIIEHCS B XO[e SBOJIIOLMMA BU/A, TOMYISLMA M
OHTOreHe3a JaHHOW 0cobu. CoOCTBeHHBIH MeTab0/M3M JIMAMPYIOIIETO OpraHuW3Ma, Kak IpaBHIIo,
OKa3bIBaeTCs JeeKTHbIM KaK M3-3a OTCYTCTBHS HEKOTOPBIX BhIpaOaThbIBAeMbIX CAMOMOHTAMM BEIIIE CTB,
TaK W BCJIEJCTBHE HAPYIIEHHbIX PETYISITOPHBIX B3aUMOAEHCTBUN MEXKy OpPraHM3MOM U €ro
CUMOHOHTaMU.

Knaccuueckoli Teoprer TTPUHATO, UTO MUINA COCTOUT U3 MOJI€3HBIX KOMITOHEHTOB — HYTPHEHTOB
Y KOMIIOHEHTOB, KOTOpbIe UH UM (epeHTHBI i opraHu3Ma (0a/lacTHbIE BEIleCTBA) UM 1aXKe BPeJHbI
(KCeHOOMOTHKHM U TOKCHHBI). [TuineBapeHre CBOAWTCS K OT/E/I€EHHI0 HYTPHEHTOB, IOCTYIAIOIMMX BO
BHYTPEHHIOIO CpeJly OpraHu3Ma, oT Oasiacta. HoBasi Teopusi MOCTYIMPYET, UTO B XO[€ 3BOIOI[UU
TIPOM30IIUIa aJlanTal[is KO BCEMY MMINEBOMY KOMIIJIEKCY, BK/IOuUasi Oa/i/laCTHBIE BEIECTBA W JaXKe
HEKOTOPbIe TOKCHYECKHEe COeIMHEHMS.

Psj c/iefiCTBUM, B TOM UMC/Ie CAMbBIX Ba)KHBIX, TEOPETUUYECKUX U TMPAKTUUE CKUX PEKOMEHZALNH
Teopuu cOa/aHCHPOBAHHOI'O MUTAHUS TAK)Ke HE BbIIEP>Ka/I ITPOBEPKH BPEMEHEM.

Wrtak, mepes udTare/sieM MpoIVia He MPOCTO He3aBepllieHHas1, a, CKopee, JIMIIL Hauaras B CBOEM
TIOCTPOEHUU TeOpHs aleKBaTHOTO MHWTaHWSA. MHOrouucjieHHble ee Tpobesbl oueBUAHBL Ho 060
HaTypaJMCT TIOHUMAaeT pa3HUIly MeXIy MpobelaMH M HU3bsSHAMM, IIPpoOJIeMaMHM U TEOPHSIMHU.
ITeficTBUTENBHO, U3bSIHBI — 3TO MPU3HAK TYIHKA, TOTNA KaK Mpo0esbl — 3TO, HANPOTHUB, MPH3HAK
HEOXBAUEHHBIX BO3MOKHO CTel, HOBBIX TOPHU30HTOB ¥ MHTEPE CHBIX HEPACKPBITHIX 3aKOHOMEPHO CTeH.

Teopus aJeKBaTHOrO MWUTAHUS — HE OTCTYIUIEHHE OT CTPEeMJIEHHs K/IaCCUUeCKOH Teopruu K
(U3MKO-XUMUUE CKOH TOUYHOCTH, a, HAIPOTMB, MOIMbITKA JJOCTUYL 3TOM TOYHOCTH Ha OoJjiee IIMPOKOU
OCHOBe, BK/IIoUasi 001pie OMOJIorHyeCcKre, U 0COOEHHO 3BOJIIOLIMOHHBIE, TTOAX0Abl. JTO Jle/aeT HOBYIO
TEOPHI0 TIPUMEHHUMOI KO BCEMY Pa3HO00pa3Mio >KUBBIX CYIIECTB C UX MHOTOUMC/IEHHBIMH CIIOCO0aMu
nuTaHus. [103TOMYy Ha TepBbIii B3IVISA[ MOXKET I10Ka3aThCs, UTO peub WJIeT He 00 yHHMBepcalbHOM
TEOpUH aJIeKBaTHOTO ITUTaHHs, a O HECKOJbKUX TEOPUSIX aJIeKBaTHOI'O TUTAHMUS, TPUMEHSEMbIX K
pa3MMUHBIM opraHu3mMam. OHaKo, KaK MOXKHO BU/IETh, Y)Ke CerofiHst 0OHapy)XeH psiJi OOIIMX 0CHOBHBIX
TIPUHITUIIOB U C(hOPMYIMPOBaHbI BUIOBBIE 0COOEHHOCTH, OTPa’Kalollje IMPOKYI0 BapuabenbHOCTh U
T'MOKOCTb 3THX OCHOBHBIX ITPUHIUIIOB. (TaK, B OHUX C/ydasix MUTAHWE CBSI3aHO MPEUMYILEe CTBEHHO C
yTUIM3al[ieli MOHOMEPOB, HallpyMep TapastThl, TOrJja Kak B JPYTUX — C MCI0/Ib30BaHUEM ITIaBHBIM
00pa30oM BTOPHUHBIX HYTPUEHTOB.) MbI BUIUM, TAKUM 00pa30M, UTO IHUTAHUE MOXKET OBbITh IMOJIOXKEHO
B OCHOBY MEracHCTeMbI BCEX JKUBBIX OPraHM3MOB (C yUETOM HOBBIX /IO CTH)KEHUM B 3TOM 00/1aCTH).

Hy>kKHO BHOBb IMOBTOPUTb, UTO TEOPHUS a/IeKBAaTHOTO MUTAHUS MOCTPOEHA HA 3HAUUTEIBbHO OoJiee
IIMPOKOW Oa3e, ueM Teopust COA/JlaHCUPOBAHHOIO MUTaHUsA. HoBasi TeOpusi OnupaeTcsl He TOMBKO Ha
(bU3M0I0rHI0 ¥ OMOXMMHUIO, HO M Ha FaCTPOIHTEPOJIOTHMI0, MHOTHE Pa3Ziesibl KJIacCHue CKOM 300/I0TUU U
TIPOTO300/I0TMH, MUKOJIOTUI0, MUKPOOMOJIOTHIO, OOTAHMKY, 3KOJIOTHIO W psAf, APYrMX HayK. OTO
O3HAYaeT, UTO /i1 COBPEMEHHOM HAayKH B I1€JIOM CBOMCTBEHHBI CUHTETHUECKHE CHUCTEMHBIE TOXO/bL.
Otcrofa BEITEKAeT HeoOXoAMMOCTh (POPMUPOBAHUS CIIeLMaTbHON HayKX — TPO(OIOrHH.

B koHie 70-X TOAOB Mbl TIPEJJIOXKHUIA TPUHLUIIMAILHO HOBBIE TIOJXO/[bl, TO3BOJIUBIIHE
Pa3ZBUHYTh TOPU30HTHI HYTPUI[MOJIOTUY KaK HAyKW, HAallpaBJIeHHOW Ha pellieHue 3aJjau paljoHaIbHOr0
MUTaHWs YejioBeKa, [0 Maciurabor Tpodosioruu. ITocieaHsss, Kak Mbl HEOJHOKPAaTHO OTMeuasH, Kak



HOBasi MeXAUCLIUIJIMHApHAs HayKa OXBAThIBaeT BeCh KOMILIEKC TPOdo/iornyecKux rpobseM — OT
KJIeTKH 710 Orocdepbl — BO BCEM KX pa3HOOOpa3um.

Teopusi c6anaHCUPOBAHHOTO TMUTAHUS B €€ COBPEMEHHON WHTEeprpeTaluy SIB/ISeTCS OJHUM W3
acrieKToB 0Oosee oOIleii Teopuy romeocTasa. JTa TeOpuUsi TIPUHMMAaeT, YTO B TMpoliecce MUTAHUS
roMeoCTaTUpOBaHUe MOJIEKYISIPHOTO COCTaBa OpraHru3Ma obecreuriBaeT paBHOBe CHe MeX/1y TToTepeii 1
MOCTYIJIEHWEM BellleCTB M 3Hepruv. B To ke BpemMsi Mbl MOIVIM HEOAHOKPAaTHO TMPOAEMOHCTPHUPOBATh,
YTO CHUCTeMBbl, KOHTDOJIMpYIOIMe TioTpeOsieHre TIWIM, B peajbHbIX YCAOBUSAX TOJ/IeP>XKUBAIOT
paBHOBeCHe MOJIEKYISIPHOTO COCTaBa OpraHuM3Ma B TedeHUe oripefie/ieHHOro (6osblilero wmu
MeHbIIIET0) WHTepBajia BpPeMeHH, B TpejiefiaXx KOTOpPOro mpeobsafarT TMOCTyIJiIeHWe WA TOoTepu
OfIHOTO, HECKOJbKUX WM MHOTUX HYTPUEeHTOB. Takum 00pa3oM, KakK Mbl YIIOMHWHAa/IW, a/ieKBaTHOe
MUTaHWe BK/IOUaeT B Ce0si He TOILKO Tepuoibl cbaaHCMPOBAHHOTO TIOCTYIJIEHUSI U pacxo/ia BellleCTB,
HO Y MepUO/bl UX HAKOIJIEHUS WM 3HAUMTE/IbHBIX M0TePb. DTU TMPOLIECChI He TOJILKO (PU3UOJIOTUUHBI,
HO /JIi MHOTMX BWJIOB OpPraHU3MOB [IO/DKHBI PaCcCMarpyBarbCs KakK 3JIeMeHThbl 3BOIFOLIMOHHO
aIeKBaTHOTO MUTaHUs (Hanpumep, (PU3nooruyeckoe ToaofaHue uian (GU3N0JI0rhueCcKoe OXXUpeHue y
MHOTHUX TPYIIT YKUBOTHBIX, JKU3He /lesATe/TbHOCTh KOTOPBIX 00yC/IOB/IeHA Ce30HHBIMU PUTMaMU).

[To Bceil BepOSITHOCTHU, U3MEHEHHE YPOBHSI MUTAHUSI U CB3aHHOE C 3TUM (PYHKLIMOHMPOBaHUE
Jierio — HOpMaJibHble sIBJIEHUSI B >KU3HU uejioBeKa. JTa TpobsieMa Hallvla OTpa)keHuWe B TyOOKUX
TpPaJULMsIX, BCe ellle HeJ0CTaTOUuHO MPOaHa/JIn3MPOBaHHbIX HAYKOM.

AnHanu3 Ha 0CHOBe OOIIMX HayUYHbIX TIOAXO0I0B 3aKOHOMEPHOCTe, CBONCTBEHHBIX CAMbIM JJa/IeKUM
rpyrinaM OpraHu3MOB, MPOBeJEHHbIM B pamMKax TPOQOJIOTWM, a TakXKe COIMOCTaB/ieHWe MPOLieCCOB,
KOTOpble pacCMaTpUBaMCh paHee pa3HbIMU HayKaMu, 0COOEHHO BaKHbI [ijisi TEOPUU afleKBaTHOTO
MUATaHWS. JTa TeOpHs OINKChbIBaeT 3aKOHOMEPHOCTH IUTAHWS He TOJIbKO Y Ue/loBeKa WU Y HEKOTOPBIX
CeJIbCKOX0351CTBEHHBIX >KUBOTHBIX, HO U y 0eCr03BOHOYHBIX >XMBOTHBIX, MPOCTENIMX, PaCTeHU U
OakTepuii. C Takoil TOUKU 3peHUsl, HOBasi TEOPUs TIUTAHUS COCTaB/IsIieT BaXXKHYH UaCTb TPOQOJIOTHHU.
BHOMIOrMYHOCTh U 3BOJIIOLIMOHHOCTh TEOPUU aJileKBaTHOTO MUTAHUSI XapaKTepHbI U /i1 TPOhOoIorum
KaK HayKH.

Upe3sBbiuaiiHO 0o0JibIlIOe 3HAUEHHEe UMEIOT MPAaKTHUeCKUe acreKkThl TPOQOJOoruu, U B YaCTHOCTHU
3HaueHUe TeOPUU aJileKBaTHOTO TIUTAHUS [jis TTPAKTUKU NUTaHus. M3 obImMx KoHLeniuii Tpodosioruu
BbIT€KaeT uziest KyIbTyphl [IUuTaHusi, KOTOpasi BK/IOUaeT B ce0si BOJIIOLIMOHHO 000CHOBaHHOe TTUTaHue,
B TOM UK(CJIe NMUTaHWe pPa3/IMYHbIX HAPOJOB, U YUWTbIBaeT KIMMarhuyecKue, UCTOPUYECKHe U Jpyrue
YCIOBUSI  KWU3HM, a TakKe aJeKBaTHOCTh, BO3MOXKHOCTb TPHUCIIOCOO/eHUs], U3MeHeHue
TIPUCTIOCOO/ISIEMOCTU B pPa3Hble BO3PACTHbIE MepUOoAbl U T. /. Teopusi afileKBaTHOTO TMUTaHUs KpaiiHe
Ba)kKHa /IJIsl TIOCTPOEHUSI MUTAHUSI PA3/IMUHBIX BO3PACTHBIX IPYII, B 0COOEHHOCTU HOBOPOXKIEHHBIX U
COCYIIMX MJIaZIeHLIeB, a TakKXKe JIUI] TIOXKUJIOTO Bo3pacTta. HeoOGxomuMo yIOMSIHYTb, UTO TIOHSITHE
a/IeKBaTHOCTHU B 3TUX C/Iyuasix MprobpeTaeT upe3BbIuaiiHO 00JIbITIoe 3HAaUEHUe.

B pamkax Tpodosiorud cienyeT TIPOBOAUTH K PACCMOTPeHHE TMPOLeCCOB TMUTAHUSL C
KOOPJMHUPOBAHHOM CUCTEMOW CBOMCTB THILEBBIX MPOAYKTOB M C MeXaHU3MaMM WX aCCUMUJIALUU. B
pe3ynbrare pa3sBUTUSI 3TOW HAayKU BO3MOXXHO M3MEHEHHe MHOTMX TPaJWLIMOHHBIX TpeJCTaBlIeHUuNd B
Pa3/IMUHBIX 00/1aCTSAX 3HAHUH, UTO O/DKHO 3G(HEKTUBHO C/IY)KUTh MPUK/IAAHBIM 3asiauaM. Tpodosorus
TIBITAeTCS PEIMTh KOMILJIEKC IepBOOUepe/IHBIX 3a/lau, KOTOPbie BXOJST B HeCKOJIbKO Haubosiee KPYITHBIX
npobsieM coBpeMeHHOCTH. [etictButensHo, OOH u Pumckuii kayd rosiaratoT, uTo ceifuac Tmepe[
ye/I0Beue CTBOM CTOSIT C/efiytolie riobabHble TIpoOsieMbl: CHab)KeHUe TuIlel, o0ecreueHre ChIpbeM,
cHabkeHUe SHeprvel U COCTOSIHUE KOJIOTUM B 1iesioM. UTO KacaeTcsl TIepBOi M3 HUX, TO CHaOKeHUe
MULLEBBIMU TIPOAYKTAMH — OJHA M3 CaMbIX HACYIHbIX 3a/a4, TaK KaK B HaCTOslee BpeMsl KaK/bIi
TISATHIA UesioBeK Ha 3eMJsie CTpaZiaeT OT roJiofia, a KKyl HeZleslto B MUpe OT HeJjoeJaHusi U Oone3Hel
ymupaet 280000 geteii. OfHAKO OrPaHUUYMTLCS TOJILKO CHaO)KeHHeM HaceieHus 3eM/IH 10 CTaTOUYHbIM
KOJIMYe CTBOM THILM HEBO3MOJKHO. [|eMCTBUTE/NIbHO, MUTAHUE — He MeHee BaXHasi U KpUTHYeCKas



npobsiemMa, CTOsIIIAs ITepesi COBPEMEHHbBIM uejioBeue CTBOM.

3akaHuMBass KHUTY, BHOBb XOTeO0Ch ObI TOJYepKHYTh, UTO TpO(dONOTUs — 3TO HayKa,
OXBaThIBAOIIAsl BC@ aCMeKThl aCCUMUJISILIUY TIUILY Ha BCeX YPOBHSIX OpraHU3alluy >KUBbIX CUCTEM — OT
K/IETOYHOTO /10 TuiaHeTapHOro. CTo/b IIMPOKUM TMOAXOM, Ha TepBbId B3MVISZ, Ka)KeTCs CUILKOM
TpyAHbIM. BMecTe c TeM OH HeoOXOJUM, TaK KakK TOJIbKO €JMHCTBO HAyUHBIX TOAXO/OB, IMOIMBITKA
MOHATH OOIIMe 3aKOHOMEPHOCTU W WX B3aUMOCBSI3b TO3BOJSAT I/yO)XKe TIPOHUKHYTh B OAHY UX
ryOoYalilMX TaliH YKU3HU — TaliHy TOTO, KaK HauMHaeTcsi MeTabomu3M. MbI mojaraeM, uTo oOMeH
BeIlleCTB, TO-BUIMMOMY, OepeT Hauasjo C TIpPOLleCCOB MUTaHUs. [luTaHWe — 3TO He TOJBKO TepBoe
3BeHO B MeTabo/iMue CKOM 11eMu, HO U OJIHO M3 CaMbIX [PeBHUX MOHSATUHN, BO3HUKIIMX Y Ue/IoBeKa, Korja
TOT e/iBa Haya/l 0CO3HaBaTh CBOU B3aMMOOTHOILIEHHSI C OKPY)KaIOLIM MUDOM.

PasButre TpOGOSIOTUM Ka)KeTCsi Heu30e>KHbIM. JTO OMpejie/isieTcsl TeMU TperMYylle CTBaMH,
KOTODble [laéT HaM WHTepIipeTalysi Pa3/MuHbIX acMeKTOB aCCUMUWJISLIMM MUIIM C TIO3ULUNA 00Imx
3aKOHOMepHOCTel. Kpome TOro, 3TO 3aBUCUT OT MpakTHUeCKUX MOTPeOHOCTel YesioBeueCTBa, TaKUX
KakK CHaO)xeHWe TIWIIEH, peryisiius 3KOCUCTeM U, HaKOHel], 0CBOeHHe KOCMHYeCKOTO MPOCTPaHCTBa,
yTo TpeOyeT CO37aHUsI UCKYCCTBEHHBIX MUKpOOUocdep 1 MUukpoTpodocdep.
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