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Hamasnsa Ocomununa
/,) KBaHTOBadA 6”0M€X3H”Ka TEAa
BPIOIITHOM MO3T

Hama HYDKHAA NONOBMHA Te/la €CTb YepHas MOJIOBMHKA
cdepsl, pacnasitericst ot bonbioro B3peia. Hamr Mukpo6uom,
POXXIEHHBI €10, HABEYHO CBA3aH C YPEBOM 4YEPHOI JbIPBHI,
KaK CIMpasib NYIIOBMHBI pebeHKa CBsi3aHa C MAaTKOW CBOEN
Marepy, KOTOpas B CBOIO 04epefb Yepe3 HEBUIVIMBIE LIETIOUKI
BCeX NMYNOBMH poja — C MATKOM KOCMUYECKON 4YEepHON
IBIPbI — C >KEHCKOI sHepruent VIcuipl, posKaroltieii Bce 3eMHOE.

ITpy HOpMa/IbHBIX YC/IOBUAX KOMMYECTBO COCYAIOB B IIy-
HOBMHE JIOCTUTAET TPeX: OffHa BeHa (110 KOTOpOIi U3 opra-
HJ3Ma MaTepy K IUIOAY MOCTYIIAIOT IIATaTeTbHbIE BellleCTBa)
I [IB€ apTepuy, KOHeYHad Lie/Ib KOTOPhIX — TPaHCIOPTU-
POBKa KPOBU C YIJTIEKMCIBIM Ta30M U IPOAYKTaMM >KU3HE-
[eATeTbHOCTU IJIOfIA K «AeTCKOMY MeCTy» — IIIalleHTe.

OT MUKPOOPraHN3MOB MbI OTy4nIn 45% HalllMX TE€HOB,
KOTOpbIe ObUIV 3aVIMCTBOBAHbI HAMM B IIPOL[eCCe IBOJTIOLUN
y rpu60B, 6aKTepuil, IPOCTEIINX.

Hamra «mepBuyHasi» KjeTKa XOTb ¥ OTHOCUTCS K 6aKTe-
puAM, HO MIMEET COBCEM JPYIYIO NPUPOAY. YUeHble Ha3Ba-
nu ee apxeeil. [Ipoieccol cuHTe3a Oeflka HAIIMMU KITeTKa-
MU (OTHOCALIVIMUCS K 9YKapuoTaM — K/IeTKaM, VIMEIOIIM
Apa) MOXOXKM Ha COOTBETCTBYIOI[YE alIaparsl apxeit. To
ecTh Mbl — OJTIDKalilne POICTBEHHUKI apxeill, a He bakTe-
PpWit, KOTOPBIX Ha 3eMite OO/bIIast 4acTb. bakrepun e XUBYT
B HalIMX KJIETKaX B KaueCTBe IroCTell, KOTOpble pelIVIi He
yXomuTh. MUTOXOHApIY, paboTarolye Ha XVIMITYeCKOT SHep-
ruu AT®*, kak 0Ka3anoch, ABIAITCA OBIBIINMY OaKTepusi-

* AnenosunTpudocdopHas kucnora (cokp. AT®) — yHyBepcanbHbIii
MCTOYHMK SHEPTYM JUL BCeX OMOXMMITIECKIIX IIPOLIECCOB, TPOTEKAOIIIX
B JKVIBDBIX CHCTEMaX.
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BopoHKka 4epHOH AbIpPbI o
MU, KOTOpbIe OKOJIO IBYX MIIIMAPHOB JIeT Ha3a/[| «COPY>KI-
JIUCh» C HAIIUM OJHOK/IETOUHBIM apXeernofoOHbIM IIPeKOM
VI CTa/IU €T0 OOCTTY)XVMBATh KaK «9HEPreTUYecKye CTaHIINI».

Bot a1 apxey 11 ObUIV TIOTAPEHbI HAM MATKOI1 YePHOV IBIPBI,
JIaBIIIell VM B YCTy>KeHMe BCeX OCTA/IbHBIX OaKTepuii, HOTOMY
YTO TO/IBKO apXey, KaK BBIACHWIOCH, CIOCOOHBI XKIUTb B 9KCTpe-
MaJIbHBIX YC/IOBMAX €€ YpeBa: Py BbICOYAIINX TeMIIepaTy-
Pax 1 B OYEeHb KIC/ION Cpefie, — B TaKMX XKe, Kak y Hac B JKKT.

Mpl >)xMBeM B MaTKe YepHOII AbIPbI TOYHO TaK e, KaK >KI-
BeT 107, B yTpobe Mmarepu. Hy, BO3MOXXHO, 9TOT mpumep He
TaKOJ1 IIOKa3aTe/IbHBbII, Beflb IJIOf] B yTpobOe MaTepy 0ObIYHO
NeXNT B ofiuHOYecTBe. [IoaToMy Tydiiie Bcero oKasaTh, Kak
byHKIMOHMPYeT Ha 3eMile COOOIeCTBO JIOfielt, Ha IpuMepe
MUKPOOPTaHM3MOB, K/MBYILMX B HallleM KUILIEYHUKE.

Ecnu cMuUpuThCA ¢ MBICIBIO, UTO MBI JIUIIb KJIETKU
B OPIOLITHOJ ITOIOCTY YE€PHOI JBIPHI — BTOPOI «IIOJIOBVH-
ke» Cosparens (Kak >KeHa sIB/IAeTCs IOTOBMHKOM My»Xa), TO
HalTy )XV3Hb (0e3 ydeTa CO3HaHMI) BIIOJTHE MOYKHO OIIVCATh
KaK JIesiTeTbHOCTh MUKPOGIOPHI KMIIEYHNKA.

\_@ Mukpodnopa KILIeYHNKa — 3TO LieNblil PAZ XUBbIX MKPOOPraHU3MOB,
KOTOpble MOTYT ObITb KaK Mofe3HbIMY, Tak 11 OMacHbIMU ANA 0bLuero co-
CTOAHNA 3[0POBbA YenoBeka. [JaHHbIX MUKPOOPraHM3MOB HaCUNTbIBa-
eTca bonee 500 Bnaos. Mx 0bwaa macca gocturaet 2,5—4 kunorpamma.
Becb MUKPOOHDIIt MUp KULLIEYHIKA NPeACTaBNeH ABYMA BUAAMI GNIOPbI,
a IME@HHO MYKO3HOW 1 NPOCBETHOIA.

(http://www.tiensmed.ru/news/mikroflora-kishecinikal.htmi). @

JIMeHHO cocTaB MUKpPOOMOMaA JlaeT YeJIOBEKY ITOHM-
MaHHe fobpa 1 37a. B Hamrem KuineyHuKe XUBYT TPU
BIJ]a MUKPOOPTaHU3MOB — «IOOpBIe», «3/Ible» M Hell-

Q
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Hamasus Ocomununa
- KBaHTOBaA GHOMexaHHKa Tena
TpajIbHbIE, TOTOBBIE YTOIIVBO IPUCOEAVHNUTDCA K 000
M3 [IBYX TPYIII M CMECTUTb CBOeJI Maccoli 6amaHc, Korja
npobbeT vac MHBepcuu. HaydHBIX IprMepoB TOro, Kak
BO3/Ie/ICTBYIOT Napa3UTbhl Ha MO3I HACEKOMBbIX, 3aCTaB-
7514 MX BBINOJIHATD CBOM IIPMKa3bl, Macca. Mo>xHO Ipef-
HojIaraTh, 4YTO TO >K€ caMOe IPOMCXOAUT U C YETOBEKOM,
IIpaBfia, MEAVIIMHCKUX VICCTIEIOBAHNMIL HAa 3Ty TeMY He TaK
y>K mHoro. Ho onm ecrs.

He Tak maBHO B [apBappcKoi MEIUIIMHCKON LIKOJIE MO,
pyxoBopcTBoM fokTopa CruseHa byka 6b110 IpoBeeHo nc-
c/iefoBaHue, CBUIeTe/IbCTBYIONIEe O NMPAMOI CBA3Y MEXAY
BO3HMKHOBEHVIEM KIMHIYECK! BBIPKEHHOI MM30(DPEeHNN
y 60/IbHOTO U HalMM4MeM y ero MaTepy BO BpeMsl bepeMeH-
HOCTM T€HUTA/IHOTO reprieca. ABTOPBI 00C/Ie[OBa/IN CEMbI
27 4enoBeK, 00bHBIX MM30(peHNelt, ¥ YCTAaHOBUIN, YTO
y 10 u3 27 matepeit aTuX 60IBHBIX BO BpeMsA OepeMeHHO-
CTU OBUI T€HUTAJIbHBIN TepIiec, KOTOPbI/ BbI3bIBAETCS BU-
PYCOM IIPOCTOTrO reprieca BTOPOTO CEpOTUIIA.

JInauHKM OBIYbETO LIEITHS TOXKe CIIOCOOHBI BHEAPATHCA
B L[EHTPA/IbHYI0 HEPBHYIO CUCTEMY, BbI3bIBasl 3aKYIOPKY
U BOCIIaJIEHNE COCY[OB IOJIOBHOTO MO3Ta. JTO BbI3bIBAET
CUHJIPOMBI IIOBBIIIEHHOTO YepPeIHOTO AaBJIeHNA, SINJIeN-
CuM, TICMXNYECKIE PAcCTPONCTBA.

YTo MHTEpPeCHO, OBIUNIT IeTIeHDb MOCENSeTCSI B TOHKOM
KUIIeYHVKe YelI0BEKa, ITe IOTpeO/IAs HallpsAMYI0 SHEePIUIO
TEMHOJI MaTepuy, MpaKTUIeckyu obecneunBaer cebe He-
IIPECTaHHYI0 BO30OHOBIIAEMOCTb CBOUX WIEHNKOB. [TouTn
€XKEeJIHEBHO €r0 KOHIIeBble WIEHUKN OTPBIBAIOTCA U Yepes3
IpsMYIO KMIIKY ITOMAJAal0T BO BHEIIHIOK CPexy, IpU 3TOM,
4YTO MHTEPECHO, [I/IHA ITapasuTa He yMEHbIIAeTCs, TaK KaK
B 30He pocTa 00pasyloTCs BCe HOBbIE U HOBbIE YIEHUKIL.
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BopoHKka 4epHOH AbIpPbI <

Yepsb nmeet 10 2000 TaKMX YIEHMKOB, KOK/IbIN U3 KOTO-
pbIX cofiepXuT B cebe ere o 150 Toicsta. Hemaro.

Ko BTOpOIT Tpymnie MO)XHO IPUYMCINTD HEelTpalbHbIe
MUKPOOPTaHN3MBI (IIOCTOSHHO W/INM IEePUOANYIECKN BBICe-
Balolyecs U3 KMIIeYHNKA, HO He B/IVSAIOIIVe Ha KU3Hees-
TETBHOCTD 4e/IOBeKa), a K TPeTheil IPyIIIe MOKHO OTHeC-
TV IIATOT€HHbIE VIV IOTEHI[Ma/IbHO ITATOTeHHbIe OaKTepun
(«arpeccuBHBIE TIONYIIALVIN»).

Tak 1 B HaIIeil )KV3HN: €CTb ITO/Ie3Hble WICHBI O0IIeCTBa,
€CTb MEHbINAsA JaCTh BPEHBIX, a €CTh «HUKaKMe» — Hell-
Tpa/IbHBIE WIEHBI 001iecTBa. B 3M0poBOM opranmsme cyumie-
CTBYeT AVHAMIYECKOe PAaBHOBECHE MEXY HVMI.

Hy, Bce TouHO Tak Xe, Kak 1 Ha 3eme. Emte B 1908 ropy
Vnbst MeYHMKOB TiepeHec JapBUHOBCKIIT IIPUHINAT 60PHOBI
3a BBDKVBaHME BHYTpPb opranmsMa. C ero TOYKM 3peHus,
OpTaHM3M IIO IIPUPOZie CBOE AMCrapMOHIYEH, a 3l0POBOe
COCTOSTHYE IOCTUTAETCS TO/IbKO aKTMBHBIM IIyTeM. BoT 310
VI €CTh JIBa PAa3HOBEIMIKMX HOMMKA BOCbMepKU Mébuyca —
BceMupHas 60pb6a 3a rapMOHMIO 1 H6aaHc.

[TocnenHme MccIenoOBaHNsA JOKAa3bIBAIOT: YeM Pa3HO00-
pasHee Halll MUKPOOMOM, TeM MbI 3[I0pOBee U JTydIlle BbII/IA-
nuM. JIpy>k6a TOBKO C YCIOBHO «XOPOILIMMI» OaKTepUsMU
(KOTOPBIMY CUUTAIOTCS, HAIIPUMep, IAKTO- U 6udumodaxTe-
pyn) — He naHaries ot 6onesHeit. Tompko GakTepuanbHOe pas-
HOOOpasue, 3acTaB/IAlIee OPraHN3M UCKATh OalIaHC cpeau
MHOYKeCTBa Pa3HOOOpa3yis, IB/LATCS 3a7I0TOM 3[J0POBBSI M Tap-
MOHVINL. B 5TOM >KeHIIMHBI 6aKTepraIbHO Pa3HOOOpasHee MY>K-
4)H ¥ H03TOMY 6ortee >xyByun. [ToTomy 4To 91O U ecThb I1b-
KOCTb IMMYHUTETA, IIPUCIIOCOO/IIEMOCTD U aIAITUPYeMOCTb.

Muxkpo6uonoru JensaT BClo MUKpo¢Iopy Ha ABa BUJA
KVM3HY — Ha a9pOOHBIX M aHA9POOHBIX OaKTepuil, >KUBY-
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Hamawns Ocemununa
7}7 KBaHToBas 6”OM€X3HI/IKa TEela

Puc. 45. Mukpobuom KuuieuHuka

XX Ha KUCIOPOJie, U TeX, KOTOPBIM JI/Isl )KU3HM KUCTIO-
POZ He HY>KeH, YTO Cpa3y HaBOAUT Ha MBIC/Ib 00 aHa/IOruu
¢ dnopoit u daynoit. CocraB MUKpOGIOPHI, IPOIIEHTHOE
cofeprKaHMe B Hell 6uuo- 1 TakToOaKTepuil, SHTEPOKOK-
KOB, KUIIEYHBIX ITa/I04eK, HaKTePOUIOB, CTPEITOKOKKOB,
CTapUIOKOKKOB, XeTMKOOAKTEPOB 1 MPOYUX OIpefiesieT
HOPMY JUIS KXX/IOTO OTZeNa KuieyHuka (puc. 45).

OCHOBHOE KOMMYECTBO MUKPOOPTaHM3MOB (campodu-
TOB) HEOOXOAMMO [Isl pabOThI MUIIEBAPUTETBHOTO TPAKTA
U IS CYIL[eCTBOBAHNA YeTI0OBEYECKOTO OPraHM3Ma B L[eIOM.
HaspIBaroTcs Takue MUKPOOPTaHU3MBbI OO/IUTaTHBIMM, B OT-
nM4Yye OT MUKPOOPTraHM3MOB (aKyIbTaTMBHBIX, KOTOPbIE
MOTYT IIPOBOLMPOBATh 3aboeBanms. Takux B KUIIEYHU-
Ke MeHblIle, YeM OOuraTHbIX. VI coBceM Manas 4yacTb M-
KPOOPTaHU3MOB SIB/ISIETCS BpEMEHHOI U Ha3bIBaeTCs OHa
TPaH3UTOPHO. JJaHHbIe OaKTepyUy IOCTYNAIT B OPraHbl
NJIeBapeHss BMeCTe C €0, HO /IS HUX 3IeCh HeT yC/Io-
BUII K CYI[eCTBOBAHMIO, IO9TOMY OHY He BBDKVBAIOT.
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BopoHKka 4epHOH AbIpPbI -t

Ilonamue «nopmanvuas mukpodnopa KuuieuHuxa»
0003Hauaem onpedeneHHble COOMHOULEHUS 00TU2AMHDIX,
daxkynomamusHoLx U MPAH3UMOPHLIX Gaxmepuil, Komo-
pvle npucymcmaeyiom 6 opzanax nuujesapenus. Inasnoe,
4mo6vt 8 300P060OM Op2aHu3Me CYyULectneo6and OUHAMU-
ueckoe pasnosecue mexc0y KonuuecmeeHHoil nponopuyueti
amux paznoseudrocmeii 6axmepuii.

OnsTh-TaKy, KaK U B HaIlllel >KU3HU, €CTh MOIe3HbIe
4jIeHbl 001IeCTBa, BPEIHbIE U «HUKAKNUE», IIPOMEXYTOU-
HbIe YWIeHbI 001ecTBa — TpaH3UTOpHbIe. Ho B oT/i4me ot
MUKPOOPTaHM3MOB, €C/IM Ha3BaTh TPAH3UTOPHON MUKPO-
¢opoit HpaBCTBEHHO HEYCTONYMBBIX, TO BBIACHUTCS, YTO
UX B HallleM COIyMe HeMaso. [I0CKO/MbKy ompenensercs
MIOZIBI/T, Y€/TOBEYECKOIT «MUKPOGIOPBI» TOTHKO CO3HAHMEM.

BesbifieiiHast «TpaH3UTOPHAsI MUKPOQIIOpa» conyyma
BCeI7ia rOTOBA IIEPENPOrpaMMIPOBAThCA U IIATHY THCA B JII0-
0y10 CTOpOHY — 9TO Ta 61oMacca, 3a C4eT KOTOPOI KayaeT
Bechl Mcupa.

[Tpy4YMHBI HapyIIeHN PaBHOBECHS KUIIEYHO MUKPO-
bmopel, KpoMe HepaBMUIBHOTO IMUTAHMK, IIpYeMa aHTU-
OMOTHKOB U TIp., 3aK/TI0YAIOTCSA B OC/IA0/IEHNN IMMYHUTETA,
U TIOTOMY 3a4acTy0 HeJIOMOTaHMsI COIIPOBOXKAAIOTCS CHH-
JIPOMOM XPOHUYECKOII YCTATOCTH.

[Tonnep>kaHye AMHAMIYECKOTO PABHOBECUS MEX/TY 9TON
«TPOMUIIEN», TIOCTOSTHHOTO B3aMMO/IEVICTBUS €€ TIPECTABN-
TeJleil APYT C PyroM M BbIpabaTbiBaeT Hall UMMYHUTET. OH
MO3BOJIsIET OOPOTHCA € BPaXKAeOHBIMU ISl HAILIETO Opra-
HY3Ma [apasuTaMu: TeIbMUHTAMU BCEX BUJOB, BUPYCaMu
u 6akrepusamu. V korma mocneqHue ofep>KMBaoT mobe-
Iy, HaunHaeTcA AucbakTepnos (COCTOsAHME MUKPOOHOTO
nucbanaHca) win renbMuHTO3. Yale Bcero guc6akrepuos
pasBMBaETCs B NUILEBaPUTEIBHOM TPAKTe, KOTZIa Ha MECTO
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Hamauus Oconununa
o KBaHTOBasi 6GMOMexaHHKa Teqaa
HOPMaJIbHON MUKPOQIOPBI IPUXOAAT IaTOT€HHbIE MUKPO-
OpraHM3MBI, K IIPUMepY, TpUObI KaHAV/A VI ACTIePIUIL.

B npupozne MUKpoopraHusMsl 00pasyIoT CIIOXHBIE CO-
o61ectBa. YseHbl cOO61IeCTBA 3aBUCAT JPYT OT APYTa, He-
KOTOpBIe TIOMOTAIOT JIPYT JIPYTY, @ MHbIE IBITAIOTCS pacipa-
BUTHCSI C KOHKYPEHTaMI — BCe KaK V JIIOfIel.

KoHeuHas 1enp Kaxporo Buaa 6akTepuit B coobue-
CTBe — MO0ENNUTh, 3aHATH COO0I KaK MOXXHO OO7blile Me-
cTa. A [ipyrue UM 9TOTO He JJAIOT, IIOCKO/IbKY Y HUX CaMUX
TakKas e Llelb. B pesynbraTe Takoi 60pbOBI CO3/jaeTCs
U TIOfITIeP>KMBAETCSI OTIpefieNIeHHbII OamaHc.

YdeHble 0OHAPY)XWIN, YTO BEIIECTBAMU, HEePENAOLI-
MU CUTHA/IBI OAKTepUsM PacTU UM Jasiblile VUIU HeT, SABJIA-
I0TCS1 IPUPOAHbIe aHTNOMOTUKY. [I09TOMY CMHTeTMYeCKIe
aHTUOMOTHKY, OTKPBITbIE YIEHBIMU, IOMOTAIOT YETOBEKY
BBI3/[OPAB/IMBATh 32 CYET TOTO YK€ MeXaHU3Ma.

BakTepun ompemensiioT 3T0 ¢ MOMOIIbI0 MeXaHM3-
Ma, KOTOPbIN IIO-aHIIMVICKM HA3bIBAETCA qUOTUM SeNnsing,
a IO-PYCCKM — «IYBCTBO JIOKTs1». PaKTNYeCKM BCe BBITTIA-
AT TaK: B OIPefie/IecHHOM 00beMe Cpefibl eCTb HEKOTOPOe
KOJIMYEeCTBO OaKTepmil, M Kaxkias 6aKTepyus BBITYCKaeT
HapY)Xy OIIpefielieHHOe BEIeCTBO, IPUCYTCTBYE KOTOPOTO
OHa U ee cOOpaThsl MOTYT IIOYYBCTBOBATh. Ecim 6akTepuit
MHOTO, TO KOHILIEHTPAIVsI 3TOTO BelecTBa OyeT BHICOKOI
Y MMKPOOBI «IIOMIMYT», 4TO 3/1eCh TECHO, IV Ha BCeX He
XBaTUT, U TIPEKPATAT PacTH.

BoT aTu BemiecTBa, Halye CUTHA, YTO PACTU Jja/lb-
1II€ He/Ib34, I €CTh aHTUOMOTUKY. TaK 4TO M3HAYa/IbHO OHM
OBbUIV IIPU/IyMaHbI He JIIOIbMIU, @ «1300peTeHbI» OaKTepysi-
MU 1715 O0IeHN MeXy co60il. DTr HaKTOPhI «CAEP>KI-
BaHUsI» U €CTh IPOsIBIIeHNE PabOThI «IICK-TIOJIA», KOHTPO-
JIMPYIOILETO BBDKMBAHMUE.
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Hai BupTyanbHbI 3eMHOJ LIap JIKNUT B HALIEM Tejle
nox nuadparmoit (puc. 7), sABassicb 06pa3oM Toit 3emu,
B KOTOPYIO YXOAMT KOPHAMM CTBOJ fiepeBa. V kak gmepe-
BbsI, KOTOpBIe 00s13aHbI )KM3HBIO COCTAaBY 3eM/IN, 13 KOTO-
POJl OHU TSAHYT «IIMITY» CBOMMY KOPHSMY, HAalll OpPTaHN3M
CBOEI KM3HBIO 00513aH MUKPOQIIOpe CBOETO KUIIEYHMKA.
Marno Toro — MbI iepefaem ee 1o HacneacTsy. I[nog B yT-
pobe MaTepu Hac/IeAyeT ee MUKPOOPTaHM3MBbI.

Y4eHble OKa3ann, 4TO MaTKa HectepuiabHa. Eme 6y-
Iy4u SMOPUOHAMM, MBI ITOJTy4aeM OT MaTepy MUKPOOpra-
HU3MBI, KOTOpbIe OyAyT GOpMUPOBaTh HAIl MUKPOOVOM.
[TpryeMm 9TO MPOMCXOAUT y>Ke B MOMEHT 3a4aTus U B IPO-
1ecce aMOpyoreHesa. Y4eHble OTYYIN 3Ty MHPOpMAILINIO
Omaropjapsi IepBoMy Kajy HOBOPO>K/JeHHBIX, KOTOPBIII OHY
IPOBEpUIN Ha IIpeAMeT OaKTepuil.

[TosTomy Haul MUKpOOMOM — 9TO Hall GaKTepUaTbHBII
nacrnopT. BeiTpaBuB ompesieneHHble 6AKTEPUM U3 CBOETO
KMIIeYHVKA VI KOXKM, MBI ITlepecTaHeM OBITb TeMU, KeM
sBsieMcsi. CpaBHUTEIbHOE UCCIeNOBaHe MUKPOQIOPEI
Y B3POCIIBIX JINII, COCTOSIIIVIX B TeHETYECKOM POJICTBE, BbI-
SIBUJIO, YTO Ha COCTAB KUILIEYHOI MUKPOQIOPBI TeHeTIYe-
ckie GaKTOPbI BIUAIOT OOJIbIIe, YeM MUTAHME.

OpHako 3HepreTUKa 3eM/y, Ha KOTOPOil YeloBeK po-
IVJICA U JKUBET, TOXKE BO3JeiICTBYeT Ha Hero. Pactenmsa
TOYHO TaK >Ke MUTAITCA CrennduieckuM HabopoM Mu-
KPO3/IEMEHTOB OIIpeJie/IeHHOI ITOYBbI, CKa3bIBAOIIENCS Ha
KauecTBe UX IIoAoB. [lepeHecy pacTeHye Ha JPYyTyIo 1OY-
BY — OHO IIOCTEIIeHHO M3MEHUTCS, IOJCTPOUTCA NOf Hee.
[ToaTOMY HEyAVBUTENBHO, YTO YeM O/VKe YeloBeK K 3eM-
Jie, TeM MeHblIIe eT0 CO3HAHME 3ACOPEHO «BBIBEPHYTHIMM»,
HIPVYBHECEHHBIMM 13 J[PYTOro Mypa MporpaMMaMIL.
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TonmoBHOI MO3T ympaB/isgeT OPIOMIHBIM TOYHO TaK JKe,
Kak cosHaHMe Co3aTers IOCPEACTBOM COTHEYHOTO M3ITy-
YeHVsT — OVO/IOrMYeCKON )KM3HbIO 3eMHOTO IIapa.

V1 MBI Tax e HeoOXOMIMBI €My, KaK 11 Hallla MUKpPO(I1o-
pa — HaM. V] XOTA HalIM MUKPOOPTaHM3MBI 11 He IIOfI03pe-
BAIOT O IIPUCYTCTBUYU CBOETO «X03sMHA» (KaK, COOCTBEHHO,
¥l MHOT¥IE VI3 HaC O CyIIeCTBOBaHMM bora), oHM 3aHMMAIoTCA
O4YeHb BXHBIMMU JIeJTAMU U BHOCAT OOJIBILION BKJIAf B pa-
60Ty HalIell UMMYHHOI CHCTEMBIL.

OHn BpIpabaThIBAIOT BYKHbIE IPOTHUBOBOCIIA/INTE/IbHbBIE
COEMVIHEHN A, CMHTe3 KOTOPBIX HAIll OPTaHM3M CaMOCTOSATEIb-
HO obecreunThb He MOXeT. KcTaTn, coBpeMeHHbBIe ncceno-
BaHIIA ITOKa3bIBAIOT, YTO HEKOTOPBIE 60/Ie3HY, KOTOPBIE 10
HeJJaBHVIX ITOP CYNTAIVICH TeHeTUYeCKIIMI VIV OO BACHSINCD
cTpeccamu U gpyrumu ¢pakTopaMy, Ha CaMOM Je/le IMEI0T
6akTepuanbHy0 npupony. Inabet, ayTouMMyHHBIe 601e3-
HI (KOTa MMMYHUTET aTaKyeT COOCTBEHHBIE 3[[0POBbBIE
KJIETKJ OpPraHM3Ma U pa3pylIaeT OpraHsbl), Jake HEKOTOpbIe
HCUXMYecKye 3a00IeBaHMs — TaKue Kak Mmu3odpenns, Mo-
TYT OBITH BBI3BaHBI ISMEHEHMSIMY B COCTaBe MUKpPOOMOMA.

BoT 910 11 €CTh OOLHOCTD OHOTO HAPOJA, KMBYIIETO Ha
COTIpefieIbHOI TePPUTOPUN, TTOEHAIOIIETO NI, BEIpAIlleH-
HYIO Ha 3TOV 3eMJIe, I MACO, «Ty/IABLIee» II0 ITOM 3eMIIE.
O61HOCTD MUKPOQIOPBI U (PepPMEHTOB BCETNIA CKa3bIBAETCS
Ha MeHTa/TeTe Hany. [IoaToMy HaceneHye pasHbIX CTPaH
MOYXHO TIPefICTaBUTD B BUJE PAa3/IMYHOM MUKPO]IOpPHI, Ha-
XOJAIIENCSA B KXXIOM 13 OT/Ie/IOB KUMIIEYHNKA, TO eCTh Ha
Pa3HBIX TEPPUTOPUAX 3eMHOTO IIapa — Belb BCE CO3/JaHO
IO eiHOMY Tpadapery.

K xaxoMy oprany opraHusM HaIlpaBjsieT CBOJ KOK-
TeV/Ib MUTaTeNbHBIX BelecTB. COOTBETCTBEHHO U (ep-
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MeHTbI B JKKT BbIIeNAI0TCA TONBKO B MeCTe IPOXOXKIeHNA
IINIIEBOr0 KOMKA, 9YTO KOHTPOINPYETCA 3a CYET ObIXaHMA:
KyZa OHO He JOXOJUT — TaM 00pasyeTcs AUBEPTUKYIT —
MeCTO 0OUTaHMS «dyX1x». [To aToit mpuunHe Mukpodnopa
pa3Hasd He TOJIbKO y Pa3HBIX JIIOZEN, HO U B KXXJIOM OTZe/Ie
KMIIEeYHMKA. A BeJb TaM ¥ HaXO[UTCA Halll BUPTYaJIbHbIN
semHoi1 map. [lomydaercs, 4To KaXXIOMy €T0 y4acTKy [O-
cTaeTcs pa3HasA MUKpogrIopa. A Tak kak MUKpodopa co-
CpefoTo4YeHa He TOIbKO B )KVBOTE, HO 11 B TO/IOBE (Beb Ku-
IIeYHMK OT3epKaIMBaeTCsl Ha M3BMWIMHBI MO3Ta), TO Y MeH-
Ta/IUTET Y BCEX HALIWI PasHBbIIL.

[Tp 3TOM MBI IIOCTOSIHHO OOMeHMBaeMcsl OaKTepus-
MU, CTapasch TakKuM 00pa3oM HalajuUTh CBA3b C TEMI,
KOTO JIIOOVIM, VIV C TeMM, C KeM APY>XUM. ITO JenaeTcs,
BO-IIEPBBIX, IPY HOXKATNM (KaK IOKAa3bIBAIOT 9KCIIEpUMeEH-
TBI MMKPOOJOJIOTOB, OT Ye/IOBEeKa K YeJIOBEKY IlepefaeTcs
ropasyo 6osblie 6aKTepuii, YeM IpY [PYTUX BUAAX IPUBET-
CTBUI), @ BO-BTOPBIX, IIPK TOLeNysX. B poToBoit momoctu
npoxuBaeT 6onee 700 pasHoBupHOCTEN OakTepuit. Okasa-
JI0Ch, 4TO 3a 10 cexyHp nouenys nepemaerca 80 MuIMO-
HOB 6axTepuil. ITa 1udpa He B3ATa C IOTOJIKA, A ITOTyYeHa
B XOJje 9KCIIEPVIMEHTA, Pe3y/IbTaThl KOTOPOTO OIy0/IMKOBa-
HBI B )XypHane Microbiome.

IToHATHO, 4TO Yy Mapbl, KOTOpas >XMBET BMECTE, CXOICTBY
OpaJIbHOI MMKPOGIOpEl IOMUMO IIOIIE/TyeB CIIOCOOCTBY-
I0T ¥ ipyrue (GaKTOPBI: ONVMHAKOBbIE IUTaHMe, 00pa3 Xus-
HIU, TUTMeHnYecKe puBbrdku. Ho TeM He MeHee OomblIas
POJIb B COMVDKEHNMM MUKPOGIOPBI IPUHAIIEKNAT HOLETYSIM:
y4€eHbIe ITOJICYNTAIN, YTO JI/IA JOCTVDKEHNA CXOLCTBA CBOMX
OakTepuil mapTHEPaM HY>KHO IIpeflaBaThbCs ITyOOKOMY I10-
LIeTIYI0 He peXke [IeBATY pa3 B ieHb. VIHTepecHO, 4TO 6aKTe-
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PUU B CIIIOHE OKa3a/IlCh 60y1ee YyBCTBUTE/IBHBI K HOLIETTYSM,
a 6akTepuy Ha sI3bIKe — K 00pasy >KU3HIUL.

Kaxkue ObI Ipy4MHBI BBl HY Ha3bIBAJIN, OOBACHSAS IICK-
XOJIOTMYEeCKOe pasindme Hanyii, copMupoBaBIINXCS TIOf,
BIVISTHUEM TPAAMINIT ¥ YKJIAQZOB, OHM OepyT CBOe Hadajio
VIMEHHO C HA4Ana — ¢ MUKPOQIOPHI HAIIeTO IePBIYHOTO
4YpeBa, B KOTOPOI JIEKUT Hall «3eMHOI 1map». Hamr «ry-
3bIpb» HAXOAUTCA B XKMBOTE YEPHOII ABIPHI TOYHO TaK Ke,
KaK OKOJIOIUIOJHBIN ITy3bIph IUIOfA B )XMBOTE MATEPIL.

ITpuxoputcs cormacuTbes, 4TO IIaHeTsl COMHEYHOI CH-
CTeMBbI, B TOM 4MC/Ie Hallla 3eM/Is, HaxofATcA B Tere Cosparerns
B BUfie ero opraHoB. Korma-to, 6ymydn enyHol 1 HellemMOol,
Hallla II/TaHeTa B Bujie 3apoppiia npa3emm [lanren poguace,
Kak pebeHOK 13 upeBa. [Ipn paspeneHnn ee Ha OT/JeNbHbIE
KOHTVHEHTBI «Pa3bexanoch» ¥ CO3HaHMe ITUX GparMeHTOB.

[TosTomy 6akTepuu 110 OPraHU3MY paclpefie/ieHbl 30-
HaJIbHO, TO €CTh Ha JIMIIe U Ha CIIMHE VX COCTaB OyzneT pas-
HbIM. [Ipy 3TOM OHM NIpAaKTMYECKN HE MUTPUPYIOT U3 OFHON
obnactu B gpyryto. Takoe pacrpesenieHue CBs3aHO C pasHoOI
KOHILIEHTpalMell CaJIbHbIX JKere3. A 9TO 3HAYUT, YTO Hallle
TeJI0, CKPY4eHHOE B BOTHOBOM IUIAHE B «OYCHHKY», SIB/IAETCA
K/1eTKOM B opranusMe Cospgatend. [Ipu atom Mbl — ofHO-
BPEMEHHO He TOJIbKO €ro KJIeTKM, HO 1 ero JeTu. Benp Ha
OpTaHM3M TOKE IIOCTOSAHHO POXK/JAeT KIETKM — OHU TOXe
HaIlIV IeTH, @ MbI /11 HUX 60T, V1 pas «3eMyra» IeKNT B KU~
BOTe, MBI, 10 CYTH, AB/IsIEMCA MUKPOQIOPOTI e[THON KOCMU-
YeCKOII CICTEMBI, COeTHEHHOII TPaBUTALIVIOHHOM JTI00OBBIO.

[Tonnmaro, He O4eHDb PUATHO OCO3HABATh, YTO Halle
TeJI0 NMpeJHa3HA4YeHO [ OTalBaHuA Tesa Co/THeYHOM!
cucrembl. Ho Beib 1 Hally KJIETKY He ITOfj03PEBAIOT, YTO KU -
BYT B OpPraHM3Me CBOETO «XO35/Ha» U CYIIECTBYIOT TO/IbKO
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JUIS1 TOTO, YTOOBI 0OecrieunBaTh HAlLTY >KM3Hb. Kak 1 BeTke
JiepeBa He CY>KJIEHO ITOHSATD, YTO OHA YaCTh LE/I0T0 JepeBa.

Ho B 3TOM 1 3aK/II049aeTca «B€PTUKA/Ib BIACTI», KOIAA
HU3LINE CTIOM CITY>KaT IjisA 00ecriedeHNs )KI3HU BepXyLIKI
VIV YT €/l Ha IPOKOPM. A «BepXyIIKa» B3aMEH ITOCTaB-
nsiet uM nHpopmanmio. Bel cuntaeTe TaKoit B3anMooOMeH
HEpaBHOLIEHHBIM? A KaK jXe U3BecTHadA mnorosopka: «Her
HIYero 1eHHee nHopManum»? B ciyyae Halero opranus-
Ma TeJIo JjaeT >KM3Hb MO3TY, a OH eMy — MHpopmaiuio. bes
MO3Ta Mbl — «OBOLIM», Ja)ke IIPU 3JOPOBOM TeJIE.

Hamm xeTky To)ke BOCIPMHMMAIOT cebsl KaK IIepCoHa-
MU, KOTOPbIE >KMBYT, OOIIAIOTCSA, BOIOIOT, IPY)KAT U YMM-
paT B IIOJIHOM COOTBETCTBUMN C TPAAULIVAMU XXU3HU 4de-
JIoBeKa Ha 3emsie. DTO NOATBEPXKAAIT MUKPOOOIOTY: YeM
I1y0)ke OHM MOTPY>KAIOTCA B MUP MUKPOOPTaHU3MOB, TEM
¢ 601pIINM U3yMJIeHMeM OOHApPY>KMBAIOT, YTO UX >KM3Hb
MajIo YeM OT/IMYAETCA OT YE/I0BEYECKOIL.

9TO MOXHO OZICMOTPETh Jaxke B pabore T-kutepoB —
IVIaBHBIX OTBETCTBEHHBIX 3a COCTOAHIE HAIIIET'O MIMMYHUTETA.

\_¢ T-Kunnepbl T0 1 4en0 NPUKa3bIBAKT He TONBKO UyakaM, HO U CBOUM
cobpaTbAM COBepLLATh anonTo3 — amoybmiicTBo. «He cnocobeH pas-
NNYaTh YyXKepoaHble MONEKyNbl — YMPH, CINLIKOM CUIbHO pearupy-
elb Ha 6enkn CobCTBEHHOTO OpraHU3mMa — ympu, Teba paHun Bupyc
UMK NOBPEAMNM XUMUYECKNE areHTbl — ympub»

[naBHas npenectb anonTo3a B TOM, UTo camoybuilLia He IONAeTcA, pas-
bpacbiBad NOBCHOAY CBOW «3apa3Hble» BHYTPEHHOCTH, a aKKYPaTHO CKYKo-
IBAETCA, MOC/IE Yero ero CbeaeT NoXupateb-Makpodar.

ExenHeBHO y 340p0BOro uenoBeka obpasyetca 4o 70 Munnuapaos
HOBbIX KIETOK 11 NPUMEPHO CTONBKO e UX rMOHeT nocpeACTBOM ano-
MT03a M C NOMOLLbI0 UMMYHHOI CUCTeMbl. Bo BpemA poXaeHna HOBbIX
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KNeTOK 11 YBOEHIA FeHeTYeckoro ma-
Tepuana JHK nponcxoaut MHOXeCTBO
OLINGOK.

KneTkn paxe cnocobHbl 06yyaTth
Apyr apyra. MocmoTpute Ha 310 (OTO
(puc. 46). T-xennep (cnpaBa) nepega-
eT ocTaTKn knetkn T-kunnepy (cnesa),
YT06bI TOT 3HAM, 32 KEM OXOTUTbCA.
Putc. 46. T-xennep oGyuaem  /|BOTBbINN1ABAeTe N0 OraHU3My 1 Cyxa-

T-kunnepa COM B3upaeTe Ha Bce 310 nobowuiLie: T-kun-
Nnepbl NPUroBapuBaloT Kaxzoro BTOPOro

K XapaKkupu, Makpodary NOCTOAHHO YTO-To XytoT, T-xennepsl (MOMOLLHK-

Ku) nepeBapuBaoT Mikpo6oB (puc. 47) u ins 03HakoMIEHNA NoKa3blBa-

10T BCEM, YTO 0CTaNOCh OT Bpara (GparmeHTbI 6efka), KNeTku NamATy roto-

BATCA K BTOPUYHOMY UMMYyHHOMY 0TBETY. JI060MbITHO, UTO, HECMOTPA Ha

CTOMb AKTUBHYI0 KONNEKTUBHYI0 paboTy, Bpar He caaetca be3 6oA. Bupycol

MbITAIOTCA MACKNPOBATbCA, 0671eNUBLLINCH HOBbIMI MOfIEKYNaMK, KOTOpble

T-Kunnepbl MHOTZA NPUHMMAIOT 3a CBOM 1 He TPOTatoT Uy»Kaka. ITa BOMH-

(TBEHHaA MIMMYHHaA LIBUAM3aLYA BHYTPY OpraHi3Ma (03[1aBanacb MHOrve

TbICAYY N1ET, a CeiuaCc IBOMHOLIMI0 UMMYHUTETA UCCNEAYIOT IMMYHOOMONOT .

0. B. KysbikuHa, 6uonoe, naypeam npemuu «Knuza 200a»
(2010 2., 3a kHu2y «[lucbMa HaceKoMbIx»)
(http://www.vokrugsveta.ru/telegraph/pulse/99/) @

He pmymaiite, 4TO TOTBKO MMKPOOMOM Tema CIIOCOOeH
TaK pafiuKaJbHO pellaTh BCe BONPOCHL. ExxeHeBHO B opra-
HJ3Me 4Ye/IoBeKa I'MOHYT AeCATKYU ThICSY HEPBHBIX KJIETOK.
B rop Mo3r MoxeT TepATh 1% 1 6071ee OT 061IIero UX Komm-
yecTBa. VI 3TO «3amporpaMMmupoBaHO» CaMOIl IIPUPOJIOIL.

Ecnyu mocMoTpeTh Ha HM3IIMX >XMBOTHBIX, Halpu-
Mep, Ha KPYIJIBIX 4epBeil, TO y HUX T'MOeau HepBHBIX
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Puic. 47. Boiina mex0y Knemkamu opeaHu3ma u Mukpooamu

KJIeTOK HeT B npuHnume. Kak umeer ackapupga 162 Heii-
pOHa B «MOJIOIOCTM», TAK C HUMU Xe U ymupaeT. Iloxo-
’Kasg KapTMHA U y OPYIUX YepBeii, Y MHOTUX MOJUIKOCKOB,
flake y HaceKoMbIX. Konmm4ecTBo 1 pacnonokeHne HepB-
HBIX KJIETOK Y HMX JKECTKO 3aZlaHO reHeTndecku. OgHaKo
JK€CTKNE OTPAaHMYEHMA B YCTPOVICTBE HEPBHOW CHCTEMDI
He JaI0T MOZOOHBIM XMBOTHBIM BO3MOXXHOCTI 00yYaThCA
U MEHATH IOBElEHMeE.

Yenosek, B OTIM4YME OT HUSIINX )KMBOTHBIX, POXK/IA€TCA
C OTPOMHBIM «M30BITKOM» HEIPOHOB. TOT TMTAHTCKUI pe-
3epB — HeoOXofMMOe ycroBue Ayt obydeHns. Bee xmeTkn
MO3Tra JJOBOJIBHO C/Iy4aiiHO 0OpasyloT MHOXKECTBO CBs3elt,
HO 3aKPEIUIAI0TCA U3 HUX TOJIBKO T€, KOTOPbIE UCIOIb3YIOT-
cs B IIpoljecce 06ydeHns. TV HeJlPOHBI ITOTTYYAIOT «TOYKY
OIIOPbI» — CBA3M C JPYIMMM HellpOHaMM. A 3aTeM Opra-
HV3M IIPOBOJNT XKECTKII OTOOP: YMepIIB/IeH)E HEIPOHOB,
He 00pa3oBaBIINX JOCTaTOYHOTO KoydecTBa cBsaseil. Ko-
JINYECTBO CBA3€EN — 3TO IIOKa3aTe/lb aKTMBHOCTY HEMpOHa.
Ecnu nx HeT — 3HAYUT, HEVIPOH He Y4acTBYeT B 00paboT-
ke nHdopmaiuu. HepBHble KeTKn U 6€3 3TOr0 06X0ATCS
OpPraHu3MYy B JIECATb Pa3 «JOPOXKe» 10 KIUCIOPOAY U IUTa-
TE/IbHBIM BellleCTBaM, YeM OOJIbIINHCTBO APYIUX K/IETOK,
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IpyryeM OHM MOTPEO/IAIOT JOBOIBHO MHOTO S9HEPTUY JlaxKe
TOTZIa, KOTZIa MBI OTAbIXaeM. BoT moyemy opranmsm crapa-
eTCsl U30aBUTHCS OT HEPAOOTAIIINX «HAXIEOHVKOBY.

[T1acTMYHOCTD OpraHM3Ma MPOSIBISAETCA B TOM, YTO
GyHKIMM TOTMOLIMX HEePBHBIX KJIETOK OepyT Ha cebs ux
OCTaBIINeCs B )KMBbBIX «KOJITIETM», KOTOPbIe YBEeTNINBAIOT-
cs1 B pa3Mepax 1 (pOpMUPYIOT HOBBIE CBSA3M, KOMIIEHCUPYS
yTpadeHHble pyHKIyy. OfHa )X1Bas HepBHas KIeTKa MO-
JKET 3aMEeHUTb JIeBATDh NOTMOIINX.

Kak n3BecTHO «HepaboTaIuil opral aTpodupyercs 3a
HEHaZIOOHOCTBIO» — TO YK€ CaMOe OTHOCUTCS U1 K HeJIpOHAM.
HeitpoHsl He ITMOHYT OT cTpecca U IIeperpy3Ky — OHM IIPOCTO
TOPMO3ST CBOIO [ESITE/IbHOCTD U OTAbIXaIoT. HellpoHbI TMOHYT
OT BO3HVKAIOIIIETO HeJIOCTATKA ITUTATe/TbHBIX BEIIeCTB, 0COOeH-
HO BUTAMJHOB Y 13-32 HApYIIeH KPOBOCHAOKEHNIA TKaHEIL.
A cbepedb VX O4eHb ITPOCTO — TPEHNPOBATb MO3T 0Oy JIeHMEM.

CaMmblil )Ke VICK/TIOYUTE/TbHBIN 110 CBOMM CBOJICTBAM Op-
raH, MIMEHHO 6/arofaps KOHTPOIMPYEeMOil CMepTH Kile-
TOK — 9TO IJIas.

\__@’ MpeACTaBUTb BOSHOBYIO «MPO3PAUHOCTb HALLIETO TeNa MOXHO Ha MpuMepe
peanbHoil NPo3payuHOCTIA Ma3a — Ma3Horo Xpyctanuka. I obecneunsa-
€TCA OHa 3a CYET YHIKaNbHOI NPOrPaMMbl YHINUTOXKEHIA BHYTPEHHETO Co-
nepimoro. OHa pa3pyLUaeT AApO U BT 0CTabHYH0 HAYNHKY, OCTaHaBNM-
BasACb LLIb B CAMOM KOHLIE, Nepen TeM Kak YOUTb KIETKY 0KOHUaTeNbHO.
0T 10/ OCTAETCA TONbKO Hapy»KHaA 000/104Ka U ryCTOil PACTBOP CrieLMaNb-
HbIX GE/IKOB, 3aMONHAIOLLMX BHYTPEHHEe NPOCTPAHCTBO. TaK MonyyaeTcs
MyCTas, HO BCE e XVBas KNETKa, a CaMoe MMaBHOE, OHa MPOMyCKaeT CBeT.

A. Jlumade-Oapua
«[loxgana ,2nynocmu” xpomocomel», burom, 2011 2. @
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BbIxopuT, 4TOOBI HOMYyYUTH CBET, HAZO IIOCTOSIHHO NIPU-
HOCUTDH B )KepTBy YbU-TO TeE/1a, OCTaBIIAA MI/Ipy TOJIBKO
HWIKYPKY. VI IIOKa Ta MOXXET IOIO/THATHCA HOBOJ MaTepueit
U SHEpPIruen — Mbl XKUBBI.

IIponecc paspylieHNs I71a3HOTO XPyCTaauKa CPOJSHM Ta-
KOMY >XKe IIPOLeCCY paspylleHus COMeHOua IIpU pasphixX-
NeHuu XpoMaruHa. Bor Tak pasBuBaeTcsa Mup — paspy-
LIasICh ¥ CHOBA BOCCO3/]aBasiCh. TaKOBBI 3aKOHBI IIPUPOJbI.
[TosTOMy BeuHas )XM3Hb Ye/loBeka Ha 3emyie B Ouornornde-
CKOM TeJIe €10 He IIPeJyCMOTPEeHa.

IToromMy 4TO Bpems, BXOAAILIEE B KaXKblil ITy3bIPb, IIPE/I-
CTaB/IsieT coOO0il pacxof SHepruy, TpeOyIMiicsa Ha aH-
HUTU/IALVIO BHYTpPeHHero copepxumoro. Camo ABeHue
aItoITo3a o0ecrevYnBaeT >KM3Hb TOTO 11€/I0r0, YbMM MaJIbIM
dbparMeHTOM ABIAIOTCA KneTKN. KneTka, oTkaspIBaromascs
yMUparh, oOpeKaeT Ha CMepPTb CaMOTO XO351Ha, IIpeBpalla-
ACb B OHKOJIOTMYECKYIO.

CETKA UEPHOI ABIPHI

Kak >ke Tak cl1y4mnoch, 4TO Mbl OKa3allnch B BOPOHKE
yepHoit AbIpbI? [la merko. Korma-to oyenb gapHo ComnHed-
Has CUcCTeMa II0Maa B IVIEH YePHO JbIPbI, YTO IIPOMCXO-
IUT B KOCMOCE CO 3Be3[laMy MOCTOSTHHO.

V3BecTHblit BceM acTpodusukaM (axT: yepHas mbIpa
3acocana B ce0s 3Be3fy. B mepeBoyie Ha S3bIK 9HEPIMIl 3TO
O3HaYaeT, YTO >KEHCKas IpUPOJia 3acocana B cebs MyxX-
ckymw. [Ina Hac, XuBymuX Ha 3emie, ceil (GaKT BIIOHE
OuYeBUJIEH: BCe Mbl 3HaeM ero Io IOoN0oBOMYy akTy. To xe
camoe CIY4MIOCh ¥ B KOCMOCe: )KeHCKas 3HepIus TeMHO
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Puc. 48. [Toznouierue 36e30vL Puc. 49.
uepHoti Ovipotl Buinneck ueproti oviput

MaTepuy 3aB/leK/Ia K cebe 3Be3[y U 3acocana ee B obpa-
30BaBLIYIOCA BOPOHKY (puc. 48).

YepHble ABIPBI, COTTIACHO MPeCTaBIeHUAM acTpopu3u-
KOB, BTATMBAIOT B ce0s MaTepuio M3 OKPYXKAKIIEro Mmpo-
CTPAHCTBA, YTO IPUBOANT K MOC/IEAYIOMIEMY BBIIIECKY 13
«IBIPBI» MOIIHOTO M3mydeHus: (puc. 49).

STOT IpOIIecC COIMPOBOXKAAELTCS BBICBOOOXK/IEHIEM I'pa-
BUTALVIOHHOJ S9HEPIMM U HOSBJIEHUIO BUXPEBBIX TOKOB.

YepHas gpIpa 3aTATMBAET B ce0s BCe, YTO OHA XOYeT 3a-
TSHYTh, C IOMOIIBIO «IPABUTAL[IOHHON CETKI», KOTOPOI,
KaK MBI 3HaeM, MOXKHO IIO/IMaTh BCe, TaXke 4eloBeyecKe
mymm, u gyiry 6ora ConHija B ToM 4ncie. Benb cua ee rpa-
BUTALMOHHOTO IPUTSDKEHNS U €CTh CUIa II0OBIL.

Kax MblI 3HaeM — MMp IpefcTaBsaeT coboit ceTKy. «by-
CMHKaMI», CKPEIUISIOIMMY 3Ty CETKY, SABJSIOTCI U Hepe-
BB, U1 )KMBOTHBIE, U YeToBeK. Takoil ke CeTKOI OKPY>KeHO
ConHie (xpoMocdepa, OKpyXKamomas sS4eiiky cyneprpa-
HY/ISAIUN), ¥ Hamia 3eMyIsd YThIKaHa MMM, Kak OyTepopon
IIITaKKaMy, KOTOpbIe U MPENCTaBIIAIT COO0I KOPULOPHL,
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coenmuaAomue ee ¢ He6om. Kaxaplil 13 Hac HaXOAUTCA Ha
coelt cimpanu (puc. 50), <HAHM3aHHBIN Ha LIITAXKKY».

Kocmmueckas ceTka, Kak raMak, IpOJaB/INBasACh 0T, TA-
YKeCTBI0 KaKoro-m16o obbekTa, nckpupsercs. Kak yrsep-
KIAOT acTpOU3NKY, MIMEHHO TaK MICKPUBIIAETCA «IIPO-
CTPaHCTBO-BpeMsi».

[To 60/1pIIOMY CYETy HAlll MUP 3TO He CTOJIBKO CeTKa,
CKOJIDKO YIpyTras IIepUHA U3 IPOJOJIbHBIX U IIOIIEePEeYHBIX
BOJIOKOH (puc. 51).

Bceit cBoeit TsxecTpio ComHeYHas CUCcTeMa, BMeCTe
¢ 3emIelt, TOrpy3mIach BIIyOb 9TON BOPOHKM. Y4eHBIe,
U3y4aollye IPOLEecC «3aCaChIBaHNA» 3BE3/bl YCPHOI [Ibl-
poit, He 3adUKCUPOBaIM 3a YeThIpe Tofia HAOTIOIEeHUIT HI
OJIHOUI BCIIBIIIKI IIPY CTOIKHOBEHNM 3Be3/IbI C YePHOII JbI-
poii. BMecTo aToro 3Be3ga nmpocTo nponajana u3 mons spe-
HUA — OHA IIeJIIKOM BXOJVJIa B YEPHYIO ABIPY. A 9TO 3Ha-
Y)T, YTO OHA IIOTIAfIa/Ia B Apyroe uaMepeHue. Actpopusnu-
K1 Ha3bIBAIOT 3TO MECTO «TOPU3OHTOM COOBITUII» (pUC. 52).

[To MHEHUIO YYeHBIX, HAXOAACD I10f] TOPU30HTOM COOBI-
T, M060€e TeNo MOXET IBUTaTbCsA TOIBKO BHYTPU uep-

4

Puc. 50. Ammpaxmop Puc. 51. Mampac u3 npocnoex
U onmueckue KOpuoopuL
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Puc. 52. Topuszonm cobvimuil Puc. 53. Bodomepxa

HOJI JIBIPBI I HE MOXKET BEpHYTbCSI OOpAaTHO BO BHeEIIHee
IPOCTPAHCTBO.

A Mbl 1 He BbIOMpaeMcs, MbI TaM 1 >xyBeM. Kak cumra-
I0T Y4eHbIe, )XMI3Hb Ha 3eM/Ie MO>KHO CPaBHUTD C CO3HAHM-
eM BOJJOMepKU, Oeraroleil 10 IOBEPXHOCTY BOJOEMaA U He
JIOTa/IBIBAIOIIENICS, UTO TIOf Heil Lenblilt Mup (puc. 53).

Ha camom pierte, Bce Hao60poT. MarepnanbHO MbI )KMBeM
He Ha IIOBEPXHOCTH IIPYAa, a B IIybuHe ero. VI cmoTpyuM Ha
BceneHHy10 He CBepXy ¢ HOBEPXHOCTY BOJABI BITyOb, KaK 3Ta
BOJIOMEPKQ, @ CO IHA — Ha IIOBEPXHOCTb.

TouHO Tak >ke, KaK B /M060I 6GI0POKpATIYECKOI MUpa-
MIJie BITaCTY, «O(UCHBIN IVIAHKTOH» CMOTPUT CHU3Y BBEPX
Ha BbICIIIee 3BEHO.

[ToaToMy 1 TOK TUMBI IO TNy UIET CHU3Y BBEPX. A OT
TOJIOBBI OHA C/IMBAETCS CBEPXY BHU3. /] 9TO HOTOMY, 4TO Halire
co3HaHue gpakranbHo Co3HaHNIO TBOPLA, ¥ MBI MOXeEM,
YIIOZOOMBIIINICH MY, TOKE CMOTPEThb Ha 3eMJII0 CBEPXY BHM3.

B3rnagoM cHU3Y BBEpX MBI pasI/IA/ibIBaeM IJIAHEThI CBO-
UM OPIOLIHBIM MO3TOM TaK JKe, KaK Kpao, IPOIO/I3a0Iyil
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IO IHY OKeaHa, pacCMaTpuBaeT Pa3HOIBETHBIX PBIOOK
U IpyT¥ie MOPCKME OPraHM3Mbl, IIPOIUIbIBAIOIINE Ha/l HUM.

[ToToMy 4TO MeX/ly HaIIMM OPIOLUTHBIM MO3TOM U MO3-
roM Kpaba HeT HMKAKOil pasHUIBL. DTO M eCTh Hallle >KI-
BOTHOE CYIIeCTBOBAHIE.

B renome udenoseka copepxutcsa 50-60 ThICAY IeHOB,
IpyyeM 3TOT HabOp Majio OT/IMYAeTCs OT TeHOMa APYIUX
JKMBOTHBIX I Jla)ke pacTeHuit. [Ipu sTom y denoBeka ecTb
223 reHa, 60bllle He BCTPEYAIOUIUXCS HUTE. Y ITUX Te-
HOB BOOOIIle HET IeHOB-TIPe/IlIeCTBEHHIKOB, KOTOPbIE €CTh
y APYTUX '€HOB, MMEIIMX «HU3IINI» MCXONHbIN MaTepuat
B BIJIe IPOCTENIINX — IIeCeHU, TPUOKOB U T. [i.

B maTepuanbHOM I71aHE, BO3SMOYXKHO, 3TO U €CTb €IMH-
CTBEHHOE OT/INYME Ye/IOBEKa OT XXMBOTHOTrO. [IoTroMy 4TO
APYTUX OTNYMI B 4acTU (PU3MOTOIMYECKUX NPOIECCOB
HayKa He Halll/Ia.

Kak ckasan 9KK/l1e3nacT: «...IOTOMY 4TO y4acTb CbIHOB
Ye/IOBEYECKMX VM YYaCTh KMBOTHBIX — y4acCTh OffHA: KaK
T€ YMMUPAIOT, TAK YMUPAIOT U 3T, U OFHO JbIXaHME Y BCEX,
Y HET Y YeJIoBeKa MPEeNMYIeCTBaA Iepel CKOTOM, IIOTOMY
4TO BCe — cyeTal» V meiicTBUTENbHO, yueHble MHOTO rafia-
1M, B 4eM >Ke MPEUMYILEeCTBO YeI0BEKa Mepef «CKOTOM»?
U He cmornu Havitu ero. CHavyama oHM ObUIM YOEXJIEHHI,
YTO OT/INYME YETIOBEKa OT JKMBOTHOIO 3aK/II0YAETCs B PEYIL.
[IoTOM BBIACHUIIOCH, YTO «P€YbI0» B TOV VIV IHOV CTEIIEHN
00mamaroT Bce XMUBOTHBIe. Ha camMoM fiefie OTBET Ha 3TOT
BOIIPOC OY€Hb IIPOCTOM, HO TaK KaK OH IIPEAIIOaraeT Cylie-
CTBOBaHMM€E BBICILIETO pasyMa, J/Id YYEHbIX OH «HEHay4deH».

Kak Hanmcan ogHaxabl @. JHrenbc: «Mbl MOXkeM Bep-
TETbCA U U3BOPAYMBATHCA KaK HaM YITOZHO, HO... Mbl KaX-
IBIIL pa3 OILATh BO3BpalaeMcs... K mepcty boxxuro. Opnako
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nepct boxuit He MOXeT OBITh peMeTOM M3y4eHUsI Ha-
yku» (D. Sueenvc. «Aumu-/opume»).

M B 3TOM Hac OIATb COIPOBOXKIAET BCE TA JKe TPOUILIA.

Konnenuusa TpuefnHoi MO aMepPUKAHCKOTO HEBPO-
nora MaxkJIuHa, KoTOpy0 OH mpemnoxun B 1950-x ropgax,
IpefcTaB/lIsAeT TOJIOBHOM MO3T Y€0BEKA COCTOAIIVM U3
TpeX OTJeIOB: HeOKOpTeKca (MM HOBOV KOPBI), CPEHETO
U PEeTUKY/IAPHOrO (PeNnTIIbHOTO) MO3TA.

CaMbli1 ;peBHNI MO3T — PeNTUIbHBIN: R-KoMIITIeKc oTBe-
JaeT 3a 0€30IMacCHOCTD BUJIA U YIpaBsieT 6a30BbIMU hopMa-
MU ioBefieHus1. [1o MEHeHMIO Helipodu3nonoros, R-kommrekc
obecrieynBaeT 4elOBEKy TaKye KauecTBa, KaK X/IaJiHOKpPO-
BlI€, OTCYTCTBUE COIIEPEXXMBAHNA ¥ COUYBCTBUA, MHCTUHKT
PasMHOXKeHMsI, pedIeKC 3alNUThl CBOEY TEPPUTOPUN M T. [,
PenrtunbHbIM ero HasBaau €LI¢ 1 ITIOTOMY, YTO MbI IIPOHECIIN
3TOT MOS3T CKBO3b 3BOJIIOLIVIO. Y4eHble aTUPYIOT €TO Cylle-
CTBOBAHIE IIEPUOJOM, KOTOPbIV U3BECTEH KaK 9Pa PEITVIINIA

EnuHcTBEHHOE Halle OT/INYME OT )KMBOTHBIX — CO3Ha-
Hue (0 KOTOPOM HUKTO HIYETO He 3HaeT, Be[jb OHO HeMare-
PUAIbHO), OTYACTH «IEIUIETCS» 32 HEOKOPTEKC — CaMYIo
MOJIOZIYIO YacCTb BEPXHErO MO3ra.

Y HU3IMMX MJIEKONMUTAOLIVX 3Ta KOPa TOJIOBHOTO MO3-
ra cjerKka HaMe4eHa, a Y 4eJI0BEKa COCTABJIAET OCHOBHYIO
4acTh Kopbl. Ee BepxHIOI0, CaMyI0 NIPOJBUHYTYIO 4acThb
MO3Ta, KOTOpas HaXOAUTCA HaJi MO3TOM MJIEKONNUTAIOIINX,
Y4€HbI€ Ha3bIBalOT HpI/IMaTHOIZ.

IIoBepXHOCTb HEOKOPTEKCA Y Ye/IOBEKa 3aHNMaeT 95,6%
oT Bcero Mosra. HoBas Kopa, pacnionarasch B BEpXHeM C/10€
HOTyIIApMil MO3Ta, OTBEYAeT 3a BBICIINE HEepBHbIE (YHK-
LU — CEHCOPHOE BOCIPUATNE, OCO3HAHHOE MBbIIIIEHNE
U pedb, pasBUTHE NMUCbMEHHBIX HAaBbIKOB, KOMIIJIEKCHOE
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MBIIIIEHNE, CIIOCOOHOCTb IPOM3BOAUTD pacyeThl U IpU-
HIUMAaTb pallYIOHA/IbHbIE PeLIeHMN .

B naugane XX Beka bpogMan mokasai, 4To y Bcex Mile-
KONMUTAIOUMX HOBasA KOpa HaCUUTBHIBAET ILIECTb TOPU3OH-
Ta/IbHBIX C/I0€B HelIpoHOB (y>xe fiBe Tpounbl!). Kak cunra-
I0T y4eHble, B QYHKINU STUX HEVIPOHOB 3a/I0)KeHa ITaMATh
BO BPEMEHH, YTO-TO BpPOJe NPUINHHO-C/IeCTBEHHBIX CBS-
3ell, MepapXM4ecKyl CKIabIBAIONINXCA BO Bee bonee n 60-
Jlee KpyIHble 00beKTHI U3 O0jiee MeNKMX.

OpnHOIT 13 OCHOBHBIX Teopuil (PyHKLIMOHMPOBAHNSA HEO-
KOPTEKCa ABJIAETCA TEOPUS MEPaPXNUECKON BpPEMEHHOI] I1a-
matu (HTM), kotopast 6a3upyeTcs Ha MO3TOBOI QYHKIIVIN,
omnmcannoit [rxepdbom Xoknncom B ero kuure «O6 uHTeN-
nekre». HTM — 3TO cucTeMa naMATU, KOTOpasd «yIUTCA»
pemath npo61eMy B 3aBMCUMOCTY OT TOTO, KaK VCIIO/Ib-
3yeTcsl B Heil BpeMs, nepapxusa u BHumanue ([J. Xokumc,
M. Incopx. «Vepapxuueckas epemeHHAsI NAMAMb»).

/1 noaToMy MBI MO>KEM C IIOMOLIbIO HEOKOPTEKCa IIPICO-
eIVHATbCA K CO3HaHMIo JIoroca, BHITATMBAA U3 IPUMaTHOTO
MO3ra IIeTe/IbKY CBOero CO3HaHMs U3 MPOLUIOro B Oyxyliee.

Kak okasanoch, )elaHMe 4TO-TO C/ieNaThb BO3HMKAET
y 4ell0BeKa Ha ILeCTb CEeKyHJI paHblle, YeM OH O HeM IIO-
IlyMaJI, 1 YK TeM 6ojee HAMHOTO paHblIIe, YeM 3TO XKeyla-
HI€ NPOABMUIIOCH B €r0 «TYIIKE» — B HEPBHOI CHUCTEME.
K nmpumepy, B 3KCIIepMMEHTaX 4Y€/I0BEK YyBCTBOBAJ XKe-
JIaHJie CBECTh KIYOHMKY 3a CeMb CEKYHJ| 0 TOrO, KaK eMy
HOKa3a/Iy «KITyOHUYHYI0» KapTUHKY (https://www.youtube.
com/watch?v=bkhV7W6sfB0).

Kak pacckaspiBanma T. B. YepHurosckas (coBeTckmit
VI POCCUIICKUII YYEHBIII B 00/IaCTY HEMPOHAYKU U IICUXO-
JIVHTBYICTUKY, JOKTOP OMOMIOrMYecKNX 1 (pUIoIorndecKmx
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HayK), Y3HaB O pe3y/lIbTaTaX 9KCIEPMMEHTa, OHa BIIasa
B JIETIPECCHIO, PEllIUB, YTO YeJIOBEK ITOTHOCTDIO JINILIEH CBO-
607bI BBIOOpA M SB/ISETCS MAapPUOHETKOM, KOTOPYIO KTO-TO
fiepraeT 3a BEpPEeBOYKI.

JlericTBUTENBHO, caM Ye/loBeK (TO, 4TO gemaeT ero Ye-
JIOBEKOM) HaXOAUTCS TOpasfo BBIIIE, YeM ero Tejo, Ipef-
CTaB/AKIIee TeHb TBopua. V aTa «cyTh», B CBOIO O4epefp,
IO IIeNTOYKe MOJCOeNNHEHA K 00/Iee BBICIIEMY Pa3yMy.

Yem BbllIIE IOATATMBAETCA co3HaHMe K Co3maTento, TeM
6onble pacTeT mepBas OYKBa «4», Helaolias U3 Yemo-
Beka — YemoBeka.

Ha, Hamra cBo60ya orpaHNYeHa, TOYHO TaK XKe, KaK orpa-
HJYEHa BOJja CTEHKaMI CTAaKaHa, B KOTOPbIJ OHA HAa/INUTA.
Iy Ka)Xgoro 13 Hac CBOJ pa3Mep 3TOro CTaKaHa, CBOSI NOA
cBo6oppl. Uto u3 toro? I'maBHOE, 4TO MBI He 6€CXO3HBI Ha
npoctopax Mupospganus, Hala >XM3Hb MOUIKY-OfI0JHEB-
KJ He 0eCCMBbIC/IEHHA — MBI ABJIAeMCS KJIETKaMy BEIMKOTO
OpraHM3Ma ¥ BMeCTe C HUM Iy TellleCTByeM BO BcemeHHOIL.

[Tomy4aercs, 4To ITaBHOE OT/INYME YeIOBEKa OT XKM-
BOTHOTO — HeMaTepuanbHoe. VI 3TOT BUPTya/nbHBIN (ak-
TOp — cO3HaHue. Bbl cripocuTe, a pa3Be y )KMBOTHBIX HET
cosHanuA? Her gymm? EcTb. ¥ )XMBOTHBIX €CTh U Aylla,
Y YaCTMYHOE CO3HaHMe, KOTOPOe He MOXKeT BbIPaCTH, IIOTO-
MY YTO )KMBOTHBIE He CIIOCOOHBI BBITSHYThCS B IPaBUTALM-
OHHBIX ITOTOKaX K JIorocy. IloaTomMy y HUX HET «0CO3HAHUA
céoeii Oywu». Benb yBUIeTh TO, YTO HAXOAUTCS BHU3Y, MBI
MO>K€M TOJIbKO C BBICOTBI.




