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BPIOIITHOM MO3T

Hamra HYDKHAA NOZIOBMHA Te/la €CTh YepHas IOJIOBMHKA
cdepsr, pacnasiericst ot borbioro B3peia. Hamr Mukpo6mom,
POXJIEHHBII €10, HABEYHO CBA3aH C YPEBOM YEPHON [bIPHI,
KaK CIMpalb IYNOBMHBI peOeHKa CBA3aHA C MATKOIl CBOEI
Marepy, KOTOpas B CBOIO 04epe/b Yepe3 HEBUIVIMBbIE LIETIOUKI
BCeX IYINOBMH POJla — C MAaTKOW KOCMUYECKON YePHOM
JIBIPbI — C >KEHCKOI sHepruen Vicuipl, posKarolieii Bce 3eMHOE.

[Tpy HOpMa/IbHBIX YC/IOBUAX KOMMYECTBO COCY/OB B IIy-
IIOBMHE JJOCTUTAET TpeX: OffHa BeHa (110 KOTOpPOI U3 opra-
HJ3Ma MaTepy K IUIOAY MOCTYIIAIOT IIATaTeTbHbIE BelljeCTBa)
U JIBE apTepUM, KOHEYHasA Lie/lb KOTOPBIX — TPaHCIIOPTH-
POBKa KPOBU C YIJIEKVMC/IBIM Ta30M M IPOAYKTaMM KM3HE-
HeATeNbHOCTU IJIOAA K «Je€TCKOMY MeCTy» — IIIalleHTe.

OT MUKPOOPraHN3MOB MbI IOTy4n/an 45% HaIlIMX T€HOB,
KOTOpbIe ObIIV 3aVIMCTBOBAHbI HAMJ B IIPOL[eCCe IBOTIOLUN
y rpu60B, 6aKTepuit, IPOCTEIINX.

Hamra «mepBuyHasi» KeTka XOTb ¥ OTHOCUTCS K 6akTe-
puAM, HO MMEET COBCEM [PYIYIO IPUPOJY. Y4eHble Ha3Ba-
mm ee apxeeii. [Iporeccel cuHTe3a 6e/lka HAIIMMM K/IeTKa-
MU (OTHOCALIVIMUCS K 9YKapuoTaM — KJIeTKaM, VIMEIOIIIM
AApa) TMOXOXKM Ha COOTBETCTBYIOLINE AIIIapaTsl apxeil. To
ecTh Mbl — OJIVDKalilIne pOICTBEHHUKI apXeil, a He baKTe-
puii, KOTOpBIX Ha 3emyie OO/IbIIas YacThb. bakTepu >ke KUBYT
B HAIMX KJIE€TKaX B Ka4eCTBE IOCTEN, KOTOpble pelIVIN He
yXomuTh. MUTOXOHZpIY, paboTarolyie Ha XVIMIYEeCKO SHep-
ruu AT®*, kak 0Ka3anoch, IBIAIOTCA ObIBIINMY OaKTepusi-

* AneHosunTpudocdopHas kucnora (cokp. AT®) — yHuBepcatbHbIi
MCTOYHVK SHEPTUN JJL BCeX OMOXMMITIECKIIX IIPOLIECCOB, IPOTEKAIOIIVX
B JKVIBBIX CHCTEMaX.
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M, KOTOpble OKOJIO IBYX MWIIMAPAOB JIeT Ha3a[, «CAPY>KIU-
JIICb» C HAIlIVIM OJHOKJIETOYHbIM apxeeno;qo6Hb1M HpeﬂKOM
VI CTa/IU €r0 OOCTTY)XMBATh KaK «9HEPreTIecKye CTaHI[UI».

Bot a1 apxey v ObUIV TIOTAPEHbI HAM MATKOI1 YePHOU! IBIPBL,
JIaBIIIe}T VM B YCTy>KeHMe BCeX OCT/IbHBIX OaKTepuii, IOTOMY
YTO TO/IBKO apXey, KaK BBIACHWIOCH, CHOCOOHBI )KITb B 9KCTpe-
MaJIbHBIX YC/IOBMAX €€ YpeBa: IIPY BHICOYANIINX TeMIIepaTy-
Pax 1 B O4eHb KIC/ION Cpefie, — B TAKMX XKe, Kak y Hac B JKKT.

Mpl >)xMBeM B MaTKe YepHOII AbIPbI TOYHO TAK JKe, KaK XKI-
BeT 1107 B yTpobe Marepu. Hy, BO3MOXHO, 9TOT IIpuMep He
TAaKOJ IIOKa3aTe/IbHBbII, Beflb IUIOf B yTpoOe MaTepy 0OBIYHO
NeXUT B ofnHO4YecTBe. [I0oaTOMYy /ydlie Bcero nokasarb, Kak
byHKIMOHMpPYeT Ha 3eMiie COOOIIeCTBO JIIOfielt, Ha IIpuMepe
MI/IKpOOpI‘aHI/ISMOB, )KI/IBYH_U/IX B HallIEM KUIIIE€YHUKE.

Ecnu cMUpuUTbCA € MBIC/IBIO, YTO MBI IUIIb KJIETKA
B OPIOLIHOII ITOJIOCTU YE€PHOI IBIPI — BTOPOI «ITOJIOBMH-
ke» Co3parerns (Kak >KeHa sB/IAeTCs MOTOBMHKON My»Xa), TO
HaITy )XV3Hb (6e3 ydeTa CO3HaHM) BIIOJTHE MOXKHO OIINCATh
KaK JIesTeIbHOCTb MUKPOGIOPBI KUIIIEYHUKA.

\_@ Mukpodnopa KiLeyH1Ka — 3T0 LieNbli pAA KUBbIX MUKPOOPraHU3MOB,
KOTOPble MOTYT ObITb KaK Moe3HbIMY, TaK 11 OMacHbIMU ANA 0bLLero co-
CTOAHNA 3[0POBbA YenoBeka. [JaHHbIX MUKPOOPraHM3MOB HaCUNTbIBa-
eTca bonee 500 Bnaos. Mx 06waa macca gocturaet 2,5—4 kunorpamma.
Becb MUKPOOHDIIt MUP KNLLIEYHIKA NPeACTaBNeH ABYMA BUAAMI GNIOpbI,
a IME@HHO MYKO3HOW 1 NPOCBETHOIA.

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

JIMeHHO cocTaB MUKpPOOMOMaA JlaeT YeJIOBEKY IIOHM-
MaHNe fobpa 1 37a. B HameM KuineyHukKe >XUBYT TPU
BIJ]a MUKPOOPTaHU3MOB — «IOOpBIE», «3/Ible» U Heil-
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TpajIbHbIE, TOTOBBIE YTOIIVBO IPUCOEAVHNUTDLCA K 000
M3 [IBYX TPYIII M CMECTUTb CBOEJI Maccoii 6amaHc, Korja
npobbeT vac MHBepcuyu. HaydHBIX IpMMepoB TOTO, Kak
BO3/IeJICTBYIOT IapasUThl Ha MO3I HACEKOMBbIX, 3aCTaB-
NS4 MX BBINOJIHATD CBOM IIPMKa3bl, Macca. Mo>XHO Ipef-
IojIaraTh, YTO TO >K€ CaMO€ NPOMCXOAMUT M C YEJIOBEKOM,
IpaBfia, MEAVIMHCKUX VICCTIEIOBAHMIT HAa 9Ty TeMY He TaK
y>X MHoro. Ho oHnm ecrs.

He Tak maBHO B [apBappcKoi MEIUIIMHCKON LIKOJIE MO,
pyxoBopcTBoM fokTopa CryuseHa byka 6b110 IpoBeeHo nc-
c/iefloBaHIe, CBIU/IeTe/IbCTBYIOIIEe O MPSAMOI CBA3Y MEXAY
BO3HMKHOBEHVEM KIMHIYECK! BBIPKEHHOI MM30()PeHUN
y 60/IBHOTO U Ha/lIM4yeM y ero MaTepy BO BpeMsl bepeMeH-
HOCTM T€HUTA/IHOTO TepIieca. ABTOPBI 00C/IeOBA/IN CEMbI
27 4ernoBeK, 0ONbHBIX MM30(peHNelt, ¥ YyCTAaHOBUIN, YTO
y 10 u3 27 matepeit aTuX 60TBHBIX BO BpeMsA OepeMeHHO-
CTU OBUI TEHUTAJIbHBIN TepIiec, KOTOPbIN BbI3bIBAETCS BU-
PYCOM IIPOCTOTrO reprieca BTOPOTO CEpOTUIIA.

JIn4MHKM OBIYBETO LIETHS TOXKe CIIOCOOHBI BHEAPATHCA
B LEHTPAJIbHYI0O HEPBHYIO CUCTEMY, BbI3bIBas 3aKyIOPKY
U BOCIa/IEHNEe COCYOB IOJIOBHOTO MO3Ta. JTO BbI3bIBAET
CYHJIPOMBI IIOBBIIIEHHOTO YepPerHOrO AaB/IeHNA, SMNIel-
CUM, TICUXMYECKNE PAacCTPONCTBA.

YTo MHTEpPeCHO, OBIUNIT IeTIeHb MOCENSeTCSI B TOHKOM
KIIIeYHVIKE YeTTOBEKa, I7Te IOTPeO/IAs HalpsAMYI0 SHEPIIO
TEMHOJI MaTepuu, NpaKTU4Ieckyu obecreunBaer cebe He-
IIPEeCTAHHYIO BO30OHOBIAEMOCTb CBOMX 4IEHNKOB. [louTn
©XKEeJIHEBHO €r0 KOHIIeBble YWIEHMKM OTPBIBAIOTCA U Yepe3
IpsAMYIO KMIIKY ITOTAJAal0T BO BHEIIHIOK Cpexy, IpU 3TOM,
YTO MHTEPECHO, [I/IHA ITapasuTa He yMEHbIIAeTCs, TaK KaK
B 30HE pOCTa 00pa3ylTCs BCe HOBbIE U HOBBIE WICHUKIA.
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Yepsb nmeet 10 2000 TaKMX YIEHMKOB, KOKIDI 13 KOTO-
pbIX coziepXuT B cebe ere 1o 150 Toicsta. Hemaro.

Ko BTOpOIT Tpymniie MO)XHO IPUYMCINTD HEelTpaIbHbIe
MUKPOOPTaHN3MBI (IIOCTOAHHO WM IEPUOANYIECK BbICe-
BalolIyecs U3 KMIIeYHNKA, HO He B/IVAIOIIVe Ha KU3HeTes-
TEJTBHOCTD 4e/IOBeKa), a K TPeTheil IPYIIe MOKHO OTHEC-
TV IATOT€HHbIE M/IV IOTEHIMa/IbHO NTATOTeHHbIe OaKTepun
(«arpeccuBHBIE TIONYIIALVIN»).

Tak 1 B HaIIeil )KV3HI: €CTb ITO/Ie3Hble YWICHBI O0IIIeCTBa,
€CTb MEHbBINAsA JaCTh BPEIHBIX, @ €CTh «HMUKaKMe» — Hell-
Tpa/IbHBIE WIEHbI 001IecTBa. B 3M0poBOM opranmsMe cyue-
CTBYeT AMHAMIYECKOe PaBHOBECHE MEXAY HVMIL

Hy, Bce TouHO Tak Xe, Kak 1 Ha 3emie. Eme B 1908 ropy
Vnbst MeYHMKOB TiepeHec JapBUHOBCKIIT IIPUHINAT 60PHOBI
3a BBDKVBaHME BHYTpPb opramsma. C ero TOYKM 3peHud,
OpTaHN3M II0 IIPUPOZe CBOE AMCrapMOHIYEH, a 3l0pPOBOe
COCTOSTHME IOCTUTAETCS TOIbKO aKTVBHBIM IIyTeM. BoT 310
VI €CTh JIBa PA3HOBEIVIKMX HOMMKA BOCbMepKU Mébnyca —
BCceMupHas 60pb6a 3a rapMOHMIO 1 6ajaHC.

[TocnenHue mccnenoBaHms JOKa3bIBAIOT: YeM Pa3HO06-
pasHee Halll MUKPOOMOM, TeM MbI 30pOBee U JTy4llle BbIITIA-
nuM. JIpy>k6a TONIBKO C YCIOBHO «XOPOILIMMI» OaKTepPUAMU
(KOTOPBIMM CUUTAIOTCS, HALIPUMep, JIAKTO- 1 budnmodaxTe-
pun) — He maHartest ot 6oresHert. TonbKo 6akTepuaabHOE pas-
HOOOpasue, 3acTaB/IAolIee OPraHN3M UCKATh OalaHC cpemu
MHOYKeCTBa Pa3HOOOpa3nis, IB/LAETCS 3a7I0TOM 3[J0POBbS J Tap-
MOHVIIL. B 9TOM >KeHIIMHBI 6aKTepyaIbHO Pa3HOOOpasHee My>X-
4)H ¥ I03TOMY 6Oortee >xyByun. [ToTomy 4To 91O U eCcThb I1b-
KOCTb IMMYHUTETA, IIPUCIIOCOO/IAEMOCTD U aJAlITUPYeMOCTb.

MuKkpo6uonoru JensaT BClo MUKpogIopy Ha iBa BUAA
KVM3HY — Ha a9pOOHBIX M aHA9POOHBIX OaKTepuil, >KUBY-

6 77 3




Hamasnsa Ocomununa
)/7 KBaHToBas 6]/IomexaHI/IKa TEAa

Puc. 45. Mukpobuom xuuieuHuka

X Ha KUCTOPOZe, U TeX, KOTOPBIM IS KM3HU KUCTIO-
POZ He HY>KeH, YTO Cpa3y HaBOAUT Ha MBIC/Ib 00 aHA/IOTUU
¢ ¢nopoit u daynoir. CocraB MUKpOGIOPEI, IIPOLIEHTHOE
cofeprkaHMe B Hell 6uduao- 1 1akToOaKTepuil, SHTEPOKOK-
KOB, KMIIEYHBIX ITa/04eK, HaKTepPOUIOB, CTPEITOKOKKOB,
CTa(pUITOKOKKOB, XeMMKOOAKTEPOB U IPOYNX OIpefie/iieT
HOPMY JUIS KXK/IOTO OTZeNa KMieyHuka (puc. 45).

OCHOBHOE KOMNYeCTBO MMKPOOPTaHM3MOB (carmpodu-
TOB) HEOOXOIMO [IJTs1 PabOThI MUIIEBAPUTETBHOTO TPAKTA
U IS CYIL[eCTBOBAHNA YeTI0OBEYECKOTO OPraHM3Ma B L[eIOM.
HaspIBaroTcs Takue MUKPOOPTaHU3MBI OO/IUTaTHBIMA, B OT-
Jn4ye OT MUKPOOPTaHM3MOB (DaKy/IbTaTUBHBIX, KOTOpPBIE
MOTYT IIPOBOLMPOBATh 3aboeBanys. Takux B KUIIEYHU-
Ke MeHbllle, YeM oOmuraTHbIX. VI coBceM Masast 4acTb MH-
KPOOPraHM3MOB fABJIIETCSI BPEMEHHOI 1 Ha3bIBaeTCs OHA
TpaH3UTOPHOI. [JaHHbBIe OAKTEpUM MOCTYHIAIOT B OPraHbI
NVIeBapeHNss BMeCTe C €0, HO /ISl HUX 3eCh HeT yC/Io-
BUII K CYI[eCTBOBAHMIO, IO9TOMY OHY He BBDKVBAIOT.
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Ilonamue «HopmanvHas muxkpodnopa KuuieuHuKa»
0603Hauaem onpeodeneHHvle COOMHOUEHUS 00TUZAMHDIX,
PaxynvmamueHvix u mpaH3umopHvix 6axmepuii, Komo-
pvle npucymcmeytom 6 opzanax nuuiesaperus. Inasnoe,
4mo6vt 8 300P060OM Op2aHu3Me CYULectneo8ano OUHAMU-
yeckoe pasHosecue Mexc0y KonuuecmeeHHoll nponopuyueti
amux paznoseudxocmeii 6axmepuil.

OnATh-Taky, KaK ¥ B Halleil )XU3HU, eCTh IOJIe3HbIe
4jIeHbl 001eCTBa, BPeIHble U «HUKAKNUE», TIPOMEXYTOU-
Hble YIeHBI 0011ecTBa — TpaH3uTopHble. Ho B oT/IMume ot
MUKPOOPTaHM3MOB, €C/IM Ha3BaThb TPAH3UTOPHOI MUKPO-
¢1opoit HpaBCTBEHHO HEYCTONYMBBIX, TO BBIACHUTCS, YTO
VX B HallleM COIyMe HeMaso. [IoCKONbKy onpenensercs
TIOZIBI/]T, Y€/TOBEYECKOIT «MUKPOGIOPBI» TOTBKO CO3HAHVEM.

BesbifieitHast «TpaH3UTOPHAs MUKPOQIOpa» cormyma
BCeI7ia TOTOBA II€PENPOrPaMMIPOBAThCA Y IIATHY THCA B JII0-
0y10 cTOpOHY — 9TO Ta 61OMacca, 3a C4eT KOTOPOI KayaeT
Bechl VMcupa.

[IpuanHBl HAPYIIEHMsT PABHOBECUS KUIIEYHON MUKPO-
dbopbl, KpOMe HeNpPaBUIBHOTO MUTAHMUS, IIpUeMa aHTU-
OMOTHKOB U TIp., 3aK/TI0YAIOTCS B OC/IA0/IEHNN UIMMYHUTETA,
U TIOTOMY 3a4acTy0 He[IOMOTaHUsI CONPOBOXKAAIOTCS CHH-
JIPOMOM XPOHWMYECKOII YCTATOCTH.

[Toxnep>kaHye AMHAMIYECKOTO PABHOBECUS MEX/Y 9TON
«TPOULIEiT», IOCTOSIHHOTO B3aMMOJIEVICTBIS €€ TIPeICTaBu-
TeJleil APYT C PyrOM M BbIpabaTbiBaeT Hall UMMYHUTET. OH
MO3BOJISIET OOPOTHCA € BPaXKIeOHBIMU IS HAILLIETO Opra-
HU3Ma [apasuTaMi: TeIbMUHTaMI BCeX BUJIOB, BUPYCaMu
u 6aktepusmu. V Korja mociegHue ofepXUBaT mobe-
1y, HaunHaeTcA AucbakTepnos (COCTOSAHME MUKPOOHOTO
nucbamanca) i renbMuHTO3. Yate Bcero qucbakrepnos
pasBMBAETCs B NUILEBAPUTEIBHOM TPaKTe, KOTZIa Ha MeCTO
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HOPMa/IbHOI MUKPODIOPHI IPUXOMAT HaTOT€HHbIE MUKPO-
OpraHM3MBbI, K IPUMepPY, TPUObI KAaHIU/A VI ACTIEPTUIL.

B mpupope MukpoopraHusMsl 06pasyoT CIOXKHbIE CO-
ob1ectBa. YseHbl cOO61IeCTBA 3aBUCAT [IPYT OT APYTa, He-
KOTOpBIE TIOMOTAIOT JIPYT IPYTY, @ MHBIE IBITAIOTCS pacpa-
BUTHCSI C KOHKYPEHTaMI — BCe KaK y JIIOfiel.

KoneyHas 1enp kaxporo Buga 6akTepuit B coobuie-
CTBe — MO0ENNTh, 3aHATH COO0I KaK MOXXHO 60Jblie Me-
cTa. A [Ipyrue UM 3TOTO He [JAIOT, TIOCKO/IBKY Y HUX CaMUX
TakKas Xe Llelb. B pesynbraTe Takoit 60pbOBI CO3/jaeTCA
U TIOfITeP>KMBAETCSI OTIpefieNIeHHbII OamaHc.

YdeHble 0OHAPY)XWIN, YTO BEIECTBAMU, HEePeIAIOLI-
MU CUTHAJIbI GAKTePUsIM PacTU UM JJa/iblile VIV HeT, sIBJIs-
I0TCSI IPUPOJIHbIE aHTUOMOTUKY. [109TOMY CHHTETUYeCKIIE
AQHTUOMOTYKY, OTKPBITbIE YIEHBIMM, IOMOTAIOT YeTIOBEKY
BBI3/[OPAB/IMBATh 32 CYET TOTO YKe MeXaHM3Ma.

BakTepun ompemensiioT 3TO ¢ MOMOIIBI0 MeXaHU3-
Ma, KOTOPBbI [0-aHIJIMIICKM Ha3bIBAETCS qUOTUM Sensing,
a O-PYCCKU — «9IYBCTBO JIOKTs». DaKTI4IeCK BCe BBITTIA-
IUT TaK: B OIpeeJIEeHHOM 00beMe Cpefibl eCTh HEKOTOPOe
KOJIMYeCTBO OakTepuii, M Kaxjas OaKTepysi BBIYCKaeT
HapY)Xy OIIpefie/IeHHOe BeIleCTBO, IPUCYTCTBYE KOTOPOTO
OHa U ee cOOpaThs MOTYT IIOYYBCTBOBATh. Ecim 6akTepuit
MHOTO, TO KOHILIEHTPAIVsI 3TOTO BellecTBa OyeT BHICOKOI
Y MUKPOOBI «IIOIMYT», YTO 3[1€Ch TECHO, TNV Ha BCEX HE
XBaTUT, U TPEKPATAT PACTH.

Bot aTu BemiecTBa, [jaroline CUTHAJ, YTO PACTU Iajlb-
1II€ He/Ib34, I €CTh aHTUOMOTMKY. TaK 4TO M3HAYa/IbHO OHM
OBV IPUYMaHbI He TIOAbMI, a «M300peTeHbl» OaKTepusi-
MU 171 OOIeHNS MeXy co00i. DTN HaKTOPhI «CAEP>KI-
BaHUSI» U €CThb MPOsIB/IEHME PAbOThI «IICK-IIO/ISI», KOHTPO-
JIMPYIOLIETO BBDKMBAHIUE.
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Hair BMpTyanbHbI 3eMHOJ IIap IKNUT B HALIEM Tejle
nop nuadparmoit (puc. 7), ABnssicb 06pa3oM Toit 3eMii,
B KOTOPYIO YXOAMUT KOPHAMU CTBOJ fiepeBa. VI kak gmepe-
BbsI, KOTOpBIe 00s13aHbI )KVM3HBIO COCTABY 3eM/IN, 13 KOTO-
POJl OHU TAHYT «IINITY» CBOMMY KOPHSAMUY, HAalll OPTaHU3M
CBOEI >KM3HBIO 00513aH MUKPOQIIOpe CBOETO KUIIEYHMKA.
Marno Toro — MblI iepefiaeM ee 1o Hacnefncrsy. Ilnog B yT-
pobe MaTepu Hac/leyeT ee MUKPOOPTaHU3MBI.

Y4eHble foKa3ann, 4TO MaTKa HectepuibHa. Eme 6y-
Iy4u SMOPUOHAMM, MBI ITOJTy4aeM OT MaTepy MUKPOOpra-
HU3MBI, KOTOpbIe OyAyT GOpMUPOBaTH HAIl MUKPOOVOM.
[Tpryem 9TO MPOMCXOAUT y>Ke B MOMEHT 3a4aTus U B IPO-
1jecce aMOpyoreHesa. Y4eHble IIOTYYIN 3Ty MH(POPMAIINIO
Omaropjapst mepBOMy Kajy HOBOPO>K/JeHHBIX, KOTOPBII OHU
IPOBEpPU/IN Ha IIpeAMeT OaKTepuil.

[TosTomy Hau MUKpOOMOM — 9TO Hall GaKTepUaTbHBII
[acrnopT. BeiTpaBuB ompesieneHHble OAKTEPUN U3 CBOETO
KMIIEYHVKA VI KOXKM, MBI IIepecTaHeM OBITb TeMU, KeM
sBsieMcsi. CpaBHUTeIbHOE UCCIENOBaHMe MUKPOQIOpHI
Y B3POC/IBIX JINII, COCTOSIIVX B TeHETYECKOM POJICTBE, BbI-
SIBUJIO, YTO HA COCTAB KUILIEYHOI MUKPOQIOPBI FeHeTIYe-
ckre GaKTOPbI BIUAIOT OOJIbIIE, YeM MUTAHME.

OpHako aHepreTMKa 3eM/Iu, Ha KOTOPOJl YelTOBEK Po-
IVJICA U JKUBET, TOXKE BO3JeNICTBYeT Ha Hero. Pactenus
TOYHO TaK >Ke MUTAITCA CHenupuiecKkuM HaboOpoM Mu-
KPO3/IEMEHTOB OIIpPeJIe/IEeHHOI ITOYBbI, CKa3bIBAIOIIENICS Ha
KauecTBe UX II0foB. [lepeHecn pacteHye Ha JpYyTyIo 1OY-
BY — OHO IIOCTEIIeHHO M3MEHUTCS, IOJCTPOUTCA 107 Hee.
[ToaTOMY HEyAVBUTENBHO, YTO YeM O/VKe YeloBeK K 3eM-
Jie, TeM MeHblIle eT0 CO3HAHME 3ACOPEHO «BBIBEPHYTHIMU»,
IPYBHECEHHBIMI 13 JJPYTOro Mypa MporpaMMaMIL.
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[0710BHOI MO3T ympaBiisieT OPIOIIHBIM TOYHO TaK Ke,
Kak cosHaHMe Co3aTess IOCPEACTBOM COTHEYHOTO M3ITy-
4eHVsT — OVO/IOIMYeCKON )KVM3HbIO0 3€MHOTO IIapa.

VI MBI TaK >ke HeOOXOVIMBI €My, KaK U Hallla MUKpodrio-
pa — HaM. V] XOTA HalIM MUKPOOPTaHM3MBI 11 He IIOfI03pe-
BAIOT O IIPUCYTCTBUYU CBOETO «X035IMHa» (KaK, COOCTBEHHO,
¥l MHOTYE 13 HacC O CyljecTBOBaHMM bora), OHM 3aHMMAIOTCS
OYeHb BOXHBIMU JIelaMy U BHOCAT OO/IBIION BKIaJ B pa-
60Ty HalIell UMMYHHOI CHCTEMBI.

Onu BBIPabaTHIBAIOT BayKHBIE IPOTUBOBOCIIA/INTE/IbHbBIE
COEVHEHN, CMHTe3 KOTOPBIX Halll OPTaHM3M CaMOCTOSTENb-
HO obecreunThb He MoxeT. KcraTn, coBpeMeHHbIe nccieno-
BaHUSA [IOKA3bIBAIOT, YTO HEKOTOPbIe H0/Ie3HN, KOTOPBIE IO
HeZIaBHMX [TOP CYMTAIVICh TeHETUIECKVIMY VIV OO'BSCHSINICh
cTpeccamu U ApyruMu ¢pakToOpaMy, Ha CaMOM Jefle VIMEIOT
6akTepuanbHy0 npupony. Inabet, ayTouMMyHHBIe 6071€e3-
HU (KOrjja MMMYHUTET aTaKyeT COOCTBEHHbIE 3[JOPOBBIE
KJIETKJ OpPraHM3Ma U pa3pylIaeT OpraHsbl), Jake HEKOTOpbIe
HCUXYecKue 3a00/eBaHusl — TaKye Kak 30 peHns, Mo-
TyT OBITH BBI3BAaHBI ISMEHEHMAMY B COCTaBe MUKpOOMOMa.

BoT 910 11 €CTh OOUHOCTD OHOTO HAPOAA, KMBYIIETO Ha
COTIpefieIbHOI TePPUTOPUN, TTOEHAIOIIETO INIIY, BBIPAIl[eH-
HYIO Ha 3TOV 3eMJle, I MACO, «Ty/IABILIee» II0 ITOM 3eMIIE.
O61HOCTD MUKPOQIOPBI U (PepMEHTOB BCEITIa CKa3bIBAETCS
Ha MeHTajmTeTe Hany. [ToaToMy HaceneHme pasHbIX CTpPaH
MOYXHO TIPefICTaBUTh B BUJiEe PA3/IMYHOI MUKPO]IOpPHI, Ha-
XOJAIIENCSA B KXXIOM 13 OT/Ie/IOB KUILIEYHNKA, TO eCTh Ha
PasHBIX TEPPUTOPUAX 3eMHOTO IIapa — Belb BCE CO3/JAaHO
110 e[HOMY Tpadapery.

K xax/joMmy oprany opraHusM HaIlpaBjsieT CBOJ KOK-
TeV/Ib MUTaTeNbHBIX BeljecTB. COOTBETCTBEHHO U (ep-
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MeHTbI B JKKT BbIIENAIOTCA TOMBKO B MECTE NPOXOKIEHNUA
IINIIEBOr0 KOMKA, 9YTO KOHTPOIMPYETCA 3a CYET ObIXaHMA:
KyZla OHO He JOXOAUT — TaM oOpasyeTcs JUBEPTUKYIT —
MeCTO OOUTaHMA «IyX1x». [1o aToit mpuunHe Mukpodopa
pasHas He TOJIbKO Y Pa3HBIX JIIOfiell, HO M B K&K/IOM OT/ieNe
KMIIE€YHMKA. A BeJb TaM ¥ HaXO[WUTCA HAlll BUPTYasIbHbIN
semHoM wap. [lony4yaercs, 4To KaX/IOMy €ro y4acTKy [O-
cTaeTcs pa3Hasd MUKpogiopa. A Tak Kak MUKpodopa co-
CpefoTo4YeHa He TOMbKO B )KMBOTE, HO I B TO/IOBE (Beb KN-
IIeYHVK OT3epKa/lNBaeTCs Ha U3BJJIMHBI MO3Ta), TO ¥ MEH-
Ta/INTET Y BCEX HALIWI Pa3HBbIIL.

[Ipu 3TOM MBI IOCTOAHHO OOMeHUBaeMca OaKTepus-
MU, CTapasch TaKUM 00pa3oM Ha/lajuThb CBA3b C TEMU,
KOTO JII0OVIM, W/IV C TeMM, C KeM APYXUM. ITO JenaeTcs,
BO-TIEPBBIX, IIPY MOKATUM (KaK ITOKa3bIBAIOT SKCIIEPUMEH-
TBI MMKPOOJO/IOTOB, OT Ye/IOBEeKa K YeJIOBEKY IepefaeTcs
ropasyo 6osblie GaKTepuii, YeM IpY JPYTUX BUAX IPUBET-
CTBUI), @ BO-BTOPBIX, IIPK TOLeNysAX. B poroBoit momoctn
npoxuBaeT 6onee 700 pasHoBupHOCTeN OakTepuit. Okasa-
JI0Ch, 4TO 3a 10 cexyHj mouenys nepepaerca 80 MuImo-
HOB 6axTepuil. ITa 1udpa He B3ATa C IOTOJIKA, A IOTyYeHa
B XOJje 9KCIIEPVIMEHTA, Pe3y/IbTaThl KOTOPOTO OIy0/IMKOBa-
HBI B )XypHane Microbiome.

[ToHATHO, 4TO y Maphl, KOTOpas >KMBET BMECTE, CXO[ICTBY
OpasIbHO MMKPO(IOpEl IOMUMO IIOIENTyeB CIIOCOOCTBY-
I0T ¥ ipyrue (GaKTOpBHI: OfMHAKOBbIE MUTaHMe, 00pa3 Xus-
HIU, TUTMeHnYecKe TpuBbrdku. Ho TeM He MeHee 6ombiias
POJIb B COMVDKEHNMM MUKPOGIOPBI IPUHAIIEKNAT HOLETYSIM:
yueHble MOICIUTAIIN, YTO J/IS JOCTVDKEHNU CXO[ICTBA CBOUX
OakTepuil mapTHEPaM HY>KHO IIpeflaBaThbCs ITTyOOKOMY I10-
LIeTYI0 He peXke JIeBATHU pa3 B leHb. VIHTepecHO, 4To baKTe-
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PUI B CIIIOHE OKa3a/IlCh O0jIee YyBCTBUTEIbHBI K MOLIETYSM,
a 6akTepuy Ha sI3bIKe — K 00pasy >KU3HIUL.

Kaxkne ObI Ipy4MHBI BBl HY Ha3bIBAJIN, OOBACHAS IICH-
XOJIOTMYeCKOe pasynyine Haluit, cGopMUpOBaABIINXCSA MO
B/IVISTHYEM TPAfMLINIL ¥ YKJIAQZIOB, OHM OepyT CBOe Hadajio
VIMEHHO C HA4Ana — ¢ MUKPOQIOPbI HAIIeTO IIEPBUYHOTO
YpeBa, B KOTOPOJI JIEKNUT HAIll «3eMHOM wmap». Ham «Iy-
3bIpb» HAXOAUTCA B XKMBOTE YEPHOII ABIPHI TOYHO TaK Ke,
KaK OKOJIOIUIOJHBIIN ITy3bIpb IUIOfIA B )XMBOTE MATEPIL.

ITpuxoputcs cormacuTbes, 4To IaHeTbl COMHEYHON CH-
CTeMBI, B TOM 4MC/Ie Hallla 3eMJLs, HaxopAaTcA B Tene Cosparens
B BIJie ero opraHoB. Korma-To, 6ymy4n equHOI 1 Hefienmott,
Hallla IUTaHeTa B BIJie 3apozpiia rpa3emn [Tanren pogyace,
Kak pebeHOK 13 upeBa. [Ipn paspeneHnn ee Ha OTAeNbHbIE
KOHTVHEHTBI «Pa3beXxanoch» ¥ CO3HaHMe ITUX PParMeHTOB.

[TosTomy 6akTepuu 10 OPraHN3MY paclpefie/ieHbl 30-
HaJIbHO, TO €CTh Ha JIMI[e U Ha CIIVHEe X COCTaB OyfeT pas-
HbIM. [Ipy 3TOM OHM NIPAKTMYECKN HE MUTPUPYIOT 13 OFHON
obnactu B gpyryto. Takoe pacripesiesieHue CBsA3aHO C pasHOI
KOHILIEHTpallMell CaJIbHbIX JKele3. A 9TO 3HAYUT, YTO Hallle
TeJI0, CKPY4eHHOE B BOTHOBOM IUIAHE B «OYCUHKY», SIB/IACTCA
K/IeTKOM B opraHusMe Cospgatensd. IIpu aTom Mbl — ofHO-
BPEMEHHO He TOJIbKO €ro KJIETKM, HO 1 eTo JeTu. Benp Ham
OpPTaHM3M TOXKE IIOCTOSAHHO POXK/JAeT KJIETKM — OHMU TOXKe
HAIIIV IeTH, @ MbI /L1 HMX 60T, V1 pas «3eMyra» IeKNT B 5KN-
BOTe, MBI, 110 CYTH, ABJIAAEMCA MUKPOQIOPOTI e[THON KOCMM-
YeCKOVI CCTEMBI, COeJTHEHHOII TPaBUTALIVIOHHO TI00OBBIO.

[Tonnmaro, He OYeHDb NPUATHO OCO3HABATh, YTO Hallle
TeJI0 NMpeJHAa3HAYeHO /1A OTaIIMBaHuA Tena ColMHevHOoM
cucrembl. Ho Beib 1 Hallu KJIETKY HE TTO/I03PEBAIOT, YTO XKI-
BYT B OpraH/3Me CBOETO «XO35VMHa» U CYIEeCTBYIOT TO/IbKO
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IS TOTO, 9TOOBI 0OecIeynBaTh HaIly KI3Hb. Kak 1 BeTke
fiepeBa He CY>K/IEHO IIOHATD, YTO OHA YacCTh 1Ie/IOTO0 JiepeBa.

Ho B 3TOM 1 3aKmo4aeTcs «BepTUKaIb BIACTU», KOTTa
HUBIINE CJION CITYXKaT A 00ecIedeHs )XM3HY BePXYLIKN
VI UIYT €if Ha IPOKOPM. A «BepXYyIIKa» B3aMeH IIOCTaB-
nsgeT uM MH(popManuio. Bel cunTaere Takoi B3anMooOMeH
HEpaBHOLIEHHBIM? A KaK >XKe M3BeCTHasA Morosopka: «Her
HIYETo IieHHee NHpopManum»? B crydae Hamrero opranus-
Ma TeJIOo JjaeT KM3Hb MO3TY, a OH eMy — MHpopmanmio. bes
MO3Ta Mbl — «OBOIIN», layKe TIPU 3[[0POBOM TeJIE.

Hamm kmeTky To>ke BOCIIPMHUMAIOT ce6s KaK IepCcoHa-
NN, KOTOpBIe KUBYT, OOIIAIOTCS, BOIOKOT, APY>KaT M YMHI-
paloT B IOJIHOM COOTBETCTBUM C TPAAMLIMAMM >KU3HU Ye-
JIoBeKa Ha 3eMyie. ITO MOATBEPXK/JAI0T MUKPOOIOTIOTI: YeM
rIy6>ke OHM MOTPYXKAITCA B MUP MUKPOOPTaHN3MOB, TEM
¢ 60MpIMM U3yMIeHNeM OOHApPYXXUBAIOT, YTO UX >KM3Hb
MaJjIo YeM OT/IMYAETCA OT YeTIOBEYECKOIL.

9TO MOXKHO HOZICMOTPETh fjaxke B pabore T-knmiepoB —
IJITaBHBIX OTBETCTBEHHDBIX 33 COCTOAHME HAIlIETO IMMYHUTETA.

\.—Q’ T-Kunnepbl T0 1 4en0 NPUKa3bIBAKT He TONBKO UyKaKkaM, HO U CBOUM
cobpatbAM COBepLLaTh anonTo3 — camoybuiicTBo. «He cnocobeH pas-
NINYaTb YyXKepoaHble MONeKybl — YMpU, CINLLKOM CUbHO pearnpy-
elb Ha 6enkn CobCTBEHHOTO OpraHU3mMa — ympu, Teba paHun Bupyc
NN NOBPeAUN XUMUYECKIe areHTbl — ympil»

[naBHas npenectb anonTo3a B TOM, UT0 CamoybuilLia He IoNaeTca, pas-
OpacbiBas NOBCIOAY (BOW «3apa3Hble» BHYTPEHHOCTH, a aKKYPaTHO CKYKO-
KIBAETCA, NOC/Ie Yero ero CbefaeT Noxmparenb-makpodar.

ExxenHeBHO y 370poBOro yenoBeka obpasyerca fo 70 munnu-
apL0B HOBbIX KNETOK M NPUMEPHO CTOMIbKO e UX TMOHeT nocpea-
CTBOM anonTo3a u ¢ NOMOLLbK UMMYHHOI cucTeMbl. Bo Bpems
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Puc. 46. T-xennep
o6yuaem T-xunnepa (cm.
puc. 3 Ha ysemHol 6KneliKe)

Hamasnsa Ocomununa
KBaHToBas 6l/lomexaHYlKa TEAa

POXAEHNA HOBbIX KNETOK 1 YABOEHUA re-
HeTuyeckoro matepuana HK nponcxoaut
MHOXECTBO OLIMOOK.

KneTku gaxe cnocobHbl 06yyathb Apyr Apy-
ra. llocmotpuTe Ha 310 poTo (puc. 46). T-xennep
(cnpaBa) nepeaaeT ocTaTki KneTku T-kunnepy
(cneBa), uToObI TOT 3HaN, 3@ KEM OXOTUTbCA.
/1 BOT Bbl NaBaeTe no OpraHu3mMy 1 € yXKacom
B3upaeTe Ha Bce 370 nobounwwe: T-knnnepol
NPUroBapuBalT KaxJoro BTOPOro K xapa-
KIpK, MaKpodaru NoCTOAHHO UTO-TO XYHOT,

T-xennepbl (MOMOLLHIKKM) NepeBapuBaT MUKPOOOB (puc. 47) u ana
03HAKOMJTEHWA MOKa3bIBAIOT BCEM, UTO 0CTANOCh OT Bpara (¢pparmeHTbl
6enka), KNeTki NamATh rOTOBATCA K BTOPUYHOMY UMMYHHOMY OTBETY.
Jlo6bonbITHO, UTO, HECMOTPA HA CTOMb AKTUBHYH KOMNEKTUBHYH paboTy,
Bpar He cfaetca 6e3 60A. Bupycbl nbiTaloTca Mackuposatbea, 06nenms-
LLMCb HOBBIMI MONEKYNaMK, KoTopble T-Kunnepbl MHOrAa NPUHAMALOT 32
CBOY 11 He TPOratoT uy>Kaka. ITa BOMHCTBEHHAA UIMMYHHAA LMBUAU3ALAA
BHYTPU OpraH13ma C03/1aBaNacb MHOTIE ThICAYMA JIET, A CeiiYac IBOMOLMI
UMMYHITETA UCCTIEAYIOT UMMYHOBUONOT I,

0. B. Kysvikua, 6uonoe, naypeam npemuu «Knuza 200a»

(2010 2., 3a kHu2y «[Tucbma HacekoMbix») @

(http://www.vokrugsveta.ru/telegraph/pulse/99/)

He mymaiite, 4TO TOIBKO MMKPOOMOM Tea CIOCOOeH
TaK paJiKaJbHO pellaTh BCe BOIPOCHL. ExxeHeBHO B opra-
HI3Me 4Ye/loBeKa I'MOHYT AeCATKYU ThICSY HEPBHBIX KJIETOK.
B rop Mosr MoxeT TepATh 1% 1 6071ee OT 061I1ero nX Komu-
4yecTBa. VI 3TO «3amporpaMMupOBaHO» CaMOVI IIPUPOJIOIL.

Ecniy mocMoTpeTh Ha HM3IINX >XMBOTHBIX, HaIpU-
Mep, Ha KPYIJIBIX 4epBeil, TO y HUX T'MOeIu HepPBHBIX

Q
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Puic. 47. Botina mexcdy Knemkamu opeanu3ma u Mmukpodamu

K/IETOK HeT B nmpuHnune. Kak nmeer ackapupa 162 nHei-
pOHa B «MOJIOIOCT!», TAaK C HUMU Xe U ymupaeT. Iloxo-
)Kas KapTUHA U y APYTUX YepBeil, Y MHOTUX MOJITIOCKOB,
flake y HaceKoMbIX. Konmm4ecTBo 1 pacronokeHnue HepB-
HBIX KJIETOK Y HMX KECTKO 33/JaHO reHeTndecku. OgHako
JKECTKME OTPaHMYEHMA B YCTPOVICTBE HEPBHOM CUCTEMBbI
He JIAI0T MOJOOHBIM XVBOTHBIM BO3MOXXHOCTI 00y4aThCA
U MEHATH IIOBEJIeHNE.

Yenosex, B OT/M4Me OT HUBIINX JKMBOTHDIX, POXKJAETCA
C OTPOMHBIM «M30BITKOM» HEMIPOHOB. DTOT TUTaHTCKUIL pe-
3epB — HeoOXofMMOe ycroBue Ayt obydeHns. Bee xmeTkn
MO3Ta JIOBO/IBHO CITy4aifHO 00pasyloT MHOXKECTBO CBA3ell,
HO 3aKPEIUIAITCA U3 HUX TONIBKO T€, KOTOPbIE UCIIOIb3YIOT-
cs B IIpoljecce 06yueHns. TV HellPOHBI ITOTTYYAI0T «TOYKY
OTNIOPbI» — CBA3M C [JPYIMMM HelfpOHaMM. A 3aTeM Opra-
HVI3M IIPOBOJIUT YKECTKUIT 0TOOP: YMepIIBJIeHVe HEIPOHOB,
He 00pa30BaBIINX HOCTATOYHOTO KojmdecTBa cBaseil. Ko-
NINYECTBO CBA3€EN — 3TO IIOKa3aTe/lb aKTMBHOCTY HEMlpOHa.
Ecnu nx HeT — 3HAUUT, HEVIPOH He Y4acTByeT B 00paboT-
ke nadopmaiuu. HepBHble KeTkn u 6€3 3TOro 06X0qATCs
OpPraHuU3MY B JIECATb Pa3 «JOPOXKe» 110 KIUCIOPOAY U IUTa-
TE/IbHBIM BellleCTBaM, YeM OOJIBIIVHCTBO APYIUX K/IETOK,
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Ipyr4YeM OHM NMOTPEOAIOT JOBOIBHO MHOTO 9HEPTUY JlaXe
TOTZIa, KOTZIa MBI OTAbIXaeM. BoT moyemy opranmsm crapa-
eTCsl U30aBUTHCS OT HEPAOOTAIIINX «HAXIEOHVKOBY.

[I1acTMYHOCTD OpraHM3Ma MPOSBISAETCA B TOM, YTO
¢GyHKIMM TOTMOLIMX HEePBHBIX KJIETOK OepyT Ha cebs ux
OCTaBIINeCs B )KMBbBIX «KOJIJIETU», KOTOPbIe YBETNINBAIOT-
cs1 B pasMepax 1 (pOpMUPYIOT HOBBIE CBS3M, KOMIIEHCUPYS
yTpadenHble pyHKiun. OfHa >K1Basi HEPBHAs KJIETKa MO-
JKeT 3aMEeHUTb JIeBSATh NOTMOIINX.

Kak nsBecTHO «HepaboTaroLyiT OpraH aTpodupyeTcs 3a
HEHaZI0OHOCTBIO» — TO YK€ CaMOe OTHOCUTCS M K HeJ[POHAM.
HeitpoHsl He ITMOHYT OT cTpecca U IeperpysKu — OHM IIPOCTO
TOPMO3SIT CBOIO IESITEIBHOCTD Y OT/BIXAIOT. HeilpoHbI TMOHYT
OT BO3HMKAIOIIIETO HE[IOCTATKA [TUTATebHBIX BEllleCTB, 0COOeH-
HO BUTAMJHOB ¥ 113-3a HAPYIIIeHNs KPOBOCHAOXKEHISI TKaHEIL.
A cbepedb 11X O4eHb IIPOCTO — TPEHNPOBATH MO3T OOy IeHNEM.

CaMblil )Ke VICKTIOYUTE/TbHBIN 110 CBOMM CBOJICTBaM Op-
raH, MIMEHHO 6J1arofiapss KOHTPOIMPYEMOil CMePTH Kiie-
TOK — 9TO IJIas.

\.g’ MpeACTaBUTb BONHOBYIO «MPO3PAUHOCTb HALLIETO TeNla MOXHO Ha MpuMepe
peanbHOil NPo3payuHOCTIA Ma3a — Ma3Horo Xpyctanuka. I obecneunsa-
€TCA 0HA 3a CYET YHIKaNbHOI NPOrPaMMbl YHINUTOXEHIA BHYTPEHHETO Co-
nepximoro. OHa pa3pyLUaeT AApO 1 BCI0 0CTabHYH0 HAUNHKY, OCTAaHABNM-
BasACb LLIb B CAMOM KOHLIE, Nepef TeM Kak YOUTb KNETKY OKOHUaTeNbHO.
0T 10/ OCTAETCA TONbKO Hapy»KHAA 000/104Ka 1 ryCTOil PacTBOP CrieLnanb-
HbIX GE/IKOB, 3aMONHAIOLLMX BHYTPEHHEe NPOCTPAHCTBO. TaK MonyyaeTcs
MyCTas, HO BCE e XWBas KNETKa, a CaMoe MaBHOE, OHa MPOMYCKaeT (BET.

A. Jlumade-Oapua
«[loxgana ,enynocmu” xpomocomel», burom, 2011 2. @

88 3

G\©




BopoHKa 4yepHOH AbIpbl ({ \

BoIxopuT, 4TOOBI HOMYyYUTH CBET, HAZO IIOCTOSIHHO NPU-
HOCUTDL B >1<epTBy YbIU-TO Tejla, OCTaB/IAA MI/Ipy TOJIBKO
HIKYPKy. VI IIOKa Ta MOXXET IOIO/THATHCA HOBOJ MaTepueit
U SHEpPIrUeN — Mbl XKUBBI.

IIpomnecc paspylieHNs I1a3HOrO XPyCTaauKa CPOISHM Ta-
KOMY >Ke IIpOLeCCy paspylleHus COMeHOua IIPU pasphixX-
NeHuy XpoMatuHa. Bor tak pasBuBaeTcsa Mup — paspy-
LIAasICh ¥ CHOBA BOCCO3/]aBasiCh. TaKOBBI 3aKOHBI IIPUPOJIbI.
[TosToMy BedHas >KM3HD 4e/IOBeKa Ha 3eMiie B 61omornye-
CKOM TeJIe €10 He NPeJyCMOTpEeHa.

IToromMy 4TO BpeMms, BXOZAILIEE B KaXKbIil ITy3bIPb, IIPEJi-
cTaB/IsieT cob0il pacxoj sHepruu, TpeOyoIMiics Ha aH-
HUTU/IALVIO BHYTPEHHero copepxmumoro. Camo ABeHne
amornTo3a 0becreynBaeT >KM3Hb TOTO 11€7I0T0, YbUM MaJIbIM
bparmeHTOM SABAIOTCA KneTKu. KiteTka, 0TKa3bIBaroIascs
yMUparh, oOpeKaeT Ha CMepPTb CaMOTO XO351Ha, IpeBpala-
ACb B OHKOJIOTMYECKYIO.

CETKA UEPHOI ABIPEHI

Kak >ke Tak cl1y4mnoch, 4TO Mbl OKa3alliCh B BOPOHKE
yepHoit AbIpbI? [la nerko. Korma-to oyenb gapHo ConHey-
Has CUCTeMa II0Majia B IVIEH YEePHOI IbIPbI, 4YTO IIPOUCXO-
IUT B KOCMOCE CO 3Be3[laMI MOCTOSTHHO.

V3BecTHblil BceM acTpodusukaM (akT: yepHas mbIpa
3acocana B ce0s 3Be3fly. B mepeBoie Ha sI3bIK 9HEPIMIT 9TO
O3HayYaeT, YTO >KEHCKas MpMPOJa 3acocana B cebs Myx-
ckymw. [l Hac, XMBYIWMX Ha 3emie, ceil (GaKT BIIOTHE
OYeBHJIEH: BCe Mbl 3HaeM €ro Io IojoBoMy akTy. To xe
camoe CIYyYM/IOCh U B KOCMOCe: YKE€HCKasA SHeprysa TeMHOM
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}7 KBaHTOBasA 6MOMexaHHKa Tena
Puc. 48. IToznowerue 36e30vt uepHoii Puc. 49.
Ovipoii (cm. puc. 5 Ha ysemHoil éxnetike) Buinneck ueproti dviput

MaTepuy 3aB/ieKkna kK cebe 3Be3Ay M 3acocana ee B obpa-
30BaBLIYIOCA BOPOHKY (puc. 48).

YepHble ABIPDI, COIIACHO IPeCTaBICHNAM acTPOPU3N-
KOB, BTATYMBAIOT B ce0s MaTepuIio M3 OKPYXKAIOIIEro mpo-
CTPAHCTBA, YTO IPUBOAUT K MOCTIEAYIOLIEMY BBIIJIECKY U3
«IBIPBI» MOIIHOTO M3mydeHus (puc. 49).

9TOT IpoLecc COMPOBOXKAAETCS BLICBOOOXK/JEHIEM Ipa-
BUTAIVIOHHOJ 9HEPTUY U TIOAB/IEHNIO BUXPEBBIX TOKOB.

YepHas fbIpa 3aTATUBAET B ce6s BCe, YTO OHA XOUeT 3a-
TSAHYTb, C IOMOIIBIO «TPABUTALMOHHON CETKI», KOTOPOIL,
KaK MBI 3HaeM, MOXKHO ITOJIMaTh BCe, TaXke 4eloBeYecKye
mymm, u gyiry 6ora ConHija B ToM 4ncie. Benb cua ee rpa-
BUTAIIVIOHHOTO IPUTSDKEHVS U eCTh CUJIa JII0OBL.

Kax MBI 3HaeM — MMp IpefcTaBsaeT coboit ceTKy. «by-
CMHKaMI», CKPEIIAIONVIMY 3Ty CETKY, ABJIAITCA U fepe-
Bbs, ¥ JKUBOTHBIE, 11 4eloBeK. Takoil ke CeTKOil OKPy>KeHO
ConHie (xpoMocdepa, OKpy»Karomas sS4eiKy cyneprpa-
Hy/IALMM), ¥ Hama 3eM/IA YThIKaHa VMU, Kak 6yTepOpon
IIITaKKaMy, KOTOpbIe U MPeNCTaBIIAIT CO60I1 KOPUIOPH,
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coenmuaAomue ee ¢ He6om. Kaxaplit 13 Hac HaxopuTCA Ha
coelt ciimpanu (puc. 50), «<HaHM3aHHBIN Ha IIITAKKY».

Kocmmueckas ceTka, Kak raMax, IpOofiaBIMBasCh IOJ, TA-
KeCTbI0 KaKoro-mbo obbekTa, nckpussercs. Kak yrsep-
KIAT acTpOU3NKY, IMEHHO TaK MCKPUBIIAETCA «IPO-
CTPaHCTBO-BpEMs».

[To 60/pIIOMY CYETY HAlll MUP 3TO He CTOJIBKO CeTKa,
CKOJIBKO YIIpyTas IIepMHA U3 NPOMJOIbHBIX U MOIEPEYHbIX
BOJIOKOH (puc. 51).

Bceit coeit TsxecTbio Co/THEYHAsA CUCTEMA, BMECTE
¢ 3emIelt, IOTpy3WIach BIIyOb 9TOl BOPOHKI. Y4eHBIe,
M3y4arolye IpoLecc «3acachlBaHNA» 3BE3]Ibl YEPHOI [Ibl-
poit, He 3adUKCUPOBA/IM 3a YeThIpe rofia HaOTIOIEeHUI HI
OJJHOVI BCIIBILIKY IIPY CTOJIKHOBEHMY 3BE3/IbI C YEPHOII JIbI-
poii. BMecTo 3TOrO0 3B€3/1a MPOCTO MpOoNajaa U3 Mo 3pe-
HIs — OHA LIeJIMKOM BXOJWIA B YEPHYIO IbIPY. A 3TO 3Ha-
Y)T, YTO OHA IIOTIAfIa/Ia B Ipyroe n3MepeHue. Actpodusn-
K1 Ha3bIBAIOT 3TO MECTO «TOPU3OHTOM COOBITUII» (pUC. 52).

[To MHEHUIO YYeHBIX, HAXOAACD I10f] TOPU30HTOM COOBI-
T, M060€ Te0 MOXET ABUTATHCS TOIBKO BHYTPU 4ep-

Puc. 50. Ammpaxmop Puc. 51. Mampac u3 npocnoex
U onmudeckue KOpuoopul
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YepHas fbipa

[opn3oHT cobbITUI

Puc. 52. I'opuzonm cobvimuti Puc. 53. Bodomepxa

HOJI JIBIPBI M He MOXKET BEepHYTbCSI 0OpAaTHO BO BHELIHee
IPOCTPaHCTBO.

A mbl 1 He BbIOMpaeMcs, MbI TaM 1 >xyBeM. Kak cumra-
I0T Y4€eHbIe, )XII3Hb Ha 3eM/Ie MO>KHO CPaBHUTD C CO3HAHM-
€M BOJJOMepKU, Oeraroleil 110 IOBEPXHOCTY BOLOEMaA I He
JIOTaIBIBAIOIIIENICS, UTO TIOf Hel Lenbiii Mup (puc. 53).

Ha camom piere, Bce Ha060poT. MartepranbHO MbI )KMBEM
He Ha IIOBEPXHOCTM IIPYAa, a B IIybuHe ero. V cMmoTpnM Ha
BceneHHyIo He CBepXy ¢ IOBEPXHOCTY BOZIBI BITTYOb, Kak 9Ta
BOJIOMEPKa, @ CO THa — Ha TIOBEPXHOCTb.

TouHO Tak >ke, KaK B /M060I 6GI0POKpATUYECKON Mupa-
MIJie BITaCTH, «O(VCHBIN IVIAHKTOH» CMOTPUT CHU3Y BBEPX
Ha BbICIIIee 3BEHO.

[ToaTomy 1 TOK MMM(BI IO Tey UAET CHU3Y BBEPX. A OT
TOJIOBbI OHA C/IMBAETCs CBEpXY BHU3. /] 3TO MOTOMY, UTO Hallle
cosHanne ppakranpHo CosHaHuio TBOpILA, ¥ MBI MOXEM,
YIIOZOOVBIINICH EMY, TO>KE CMOTPETh Ha 3eMJTI0 CBEPXY BHUS3.

B3rysaoM cHI3Y BBepX MBI pasIyIAgbIBaeM ITAHEThI CBO-
UM OPIOIIHBIM MO3TOM TaK >Ke, KaK Kpal, IPOIO/I3aroIInii
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IO IHY OKeaHa, pacCMaTpuBaeT PasHOIBETHBIX PBHIOOK
n HPYFI/IQ MOPCKI/Ie OpFaHI/I3MI)I, nponanBanume Hag HUM.

[ToToMy 4TO MeX/ly HAIIMM OPIOLUTHBIM MO3TOM Y MO3-
roM Kpaba HeT HMKAKOil pasHUIIBL. ITO M eCTh Hallle >KI-
BOTHO€ CYI€CTBOBaHNE.

B renome uenoseka cogepxurcsa 50-60 TbicAY T€HOB,
IpyuyeM 3TOT HabOp Majio OT/IMYAeTCs OT TeHOMa APYIUX
JKMBOTHBIX U Jlayke pacTeHuit. IIpu sTom y 4enoseka ecTb
223 reHa, 60bllle HE BCTPEYAIOUIMXCS HUTE. Y ITUX Te-
HOB BOOOIIle HET IeHOB-IIPe/IIeCTBEHHIKOB, KOTOPbIE €CTh
y IPYIMX T€HOB, UMEIOIMX «HU3IINIT» MICXOLHBIV MaTepyal
B BIJIe IPOCTENIINX — IIeCeHU, I'PUOKOB U T. [I.

B maTepuanbHOM I71aHE, BO3MOXKHO, 3TO M €CTb €I/H-
CTBEHHOE OT/IM4YME Ye/IOBEKa OT XMBOTHOTrO. [loToMy 4TO
prrI/IX OTHI/I‘{I/H‘/J[ B 4aCTnu (1)I/I3I/IOHOI‘I/I‘-IGCKI/IX HpOL[CCCOB
HayKa He HalllIa.

Kak ckasan 9KK/l1e3nacT: «...I0TOMY 4TO y4acTh CbIHOB
Ye/I0BEYECKMX U Y9aCTh KMBOTHBIX — y4YacTb OflHA: KaK
Te YMUPAIOT, TAaK YMUPAIOT U 3TU, I OTHO JIbIXaHME y BCEX,
1 HET y 4Ye/loBeKa IPeMMYIeCTBa Iepes CKOTOM, IIOTOMY
4TO BCe — cyeTal» V meiicTBUTENIbHO, yueHble MHOTO rafia-
M, B Y€M >Ke MPEUMYILEeCTBO YeI0BEKa Iepe] «CKOTOM»?
U ne cmornm Havitu ero. CHavana oHM ObUIM YOEXXIEHBI,
YTO OT/INYME Y€IOBEKA OT KMBOTHOIO 3aK/II0YAETCA B PEYIL.
[IoTOM BBIACHUIIOCH, YTO «P€YbI0» B TOV VIV IHOV CTEIIEHN
o0mamaroT Bce XuUBOTHBIe. Ha camoM fiefre oTBeT Ha 3TOT
BOIIPOC OYEHD IIPOCTOI, HO TaK KaK OH IIPEJIIO/IaraeT Cylie-
CTBOBAHME BBICHIETO Pa3yMa, I/Id YYEHBIX OH «HEHAY4eH».

Kak Hanmcan ogHaxbl @. JHrenbe: «Mbl MOXkeM Bep-
TETbCA ¥ M3BOPAYMBaTbCA KaK HaM YTOJHO, HO... MbI KaXX-
IBLIL pa3 OILATh BO3BpaliaeMcA... K nepcty boxxuro. Opnako
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nepct boxxuit He MOXKeT OBITh peMeTOM M3y4YeHMs Ha-
yku» (D. Sueenvc. «Aumu-/opume»).

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

Konnenuusa TpruenanHoi Mofie/ aMepUKaHCKOTO HEBPO-
nora MaxkJIuHa, KoTOpy0 OH Ipefnoxun B 1950-x ropax,
IpeJicTaB/IsAeT TOJIOBHOM MO3T Y€0BEKA COCTOAIIVM U3
TpeX OTJeIOB: HEOKOpTeKca (MM HOBOJI KOPBI), CPeJHETO
U PEeTUKY/IAPHOrO (PEeNnTIIbHOTO) MO3Ta.

CaMbli1 ;peBHMI MO3T — peNTIWIbHBIN: R-KoMIlTIekc oTBe-
JaeT 3a 0€30I1aCHOCTD BIUJIa U YIIpaBsieT 6a30BbIMU hopMa-
MU ioBefieHus1. [1o MEHeHMIO Helipodu3nonoros, R-kommrekc
obecrieyBaeT YelIOBEKYy TaKye KaueCTBa, KaK X/IAJTHOKPO-
BJI€, OTCYTCTBME COIIEPEXMBAHNA ¥ COUYBCTBUA, MHCTUHKT
PasMHOXKeHMsI, pedIeKC 3Tl CBOEY TEPPUTOPUN I T. [,
PenrtunbHbIM ero Ha3Baau €Ie 1 IIOTOMY, YTO Mbl IIPOHECIIN
3TOT MO3T CKBO3b 3BOJIIOLIVIO. YU€HbIe JATUPYIOT €ro Cylle-
CTBOBAHIE IIEPUOJOM, KOTOPBIV M3BECTEH KAK 3pa PEITVINIA

EnuHcTBEHHOE Halle OT/INYME OT )KMBOTHBIX — CO3Ha-
Hue (0 KOTOPOM HUKTO HIYETO He 3HaeT, Be[Jb OHO Hemare-
PUAIBHO), OTYACTH «ILIEIIETCSA» 32 HEOKOPTEKC — CaMyIo
MOJIOJ Y0 YaCTb BEPXHETO MO3Ta.

Y HU3IMMX MJIEKOIMUTAIOMUX 3Ta KOPA TOIOBHOTO MO3-
ra cJlerka HaMeuyeHa, a y 4e/lloBeKa COCTaB/IAeT OCHOBHYIO
4acTh KOpbl. Ee BepXHIOI, CaMyI0 NPOJBUHYTYIO 4acTb
MO3Ta, KOTOpasA HaXOAMTCA HAJl MO3TOM MJIEKONNTAOILINX,
Y4€HbI€ Ha3bIBalOT Hp]/[MﬂTHOf/I.

IIoBepXHOCTb HEOKOPTEKCA Y YeloBeKa 3aHNMaeT 95,6%
oT Bcero Mosra. Hosas Kopa, pacronarasAch B BEpXHEM CJI0€
HOJTyIIApMii MO3Ta, OTBEYAET 3 BBICIINE HepBHbIe (YHK-
UMY — CEHCOPHOE BOCIPUATNE, OCO3HAHHOE MBIIIIEHVIE
U pedb, pa3BUTHE NMMCbMEHHBIX HAaBBIKOB, KOMIIJIEKCHOE
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MBIIIIEHNE, CIIOCOOHOCTb IPOM3BOAUTD pacyeThl U IpU-
HUMAaTb pallYiOHa/IbHblE PeLIeHMN .

B naugane XX Beka bpogMan mokasai, 4To y Bcex mile-
KOIMUTAIOUMX HOBasA KOpa HACUUTBHIBAET LIECTb TOPU30H-
Ta/IbHBIX C/I0€B HelIpoHOB (y>xe e Tpounsl!). Kak cunra-
I0T y4eHble, B QYHKLINU STUX HEVIPOHOB 3a/I0)KEHA ITaMATh
BO BPEMEHH, YTO-TO BPOJie IPUIMHHO-C/IE[CTBEHHBIX CBA-
3ell, MepapXM4IecKyl CKIaibIBAIONINXCA BO Bce bonee u 60-
Jlee KpyIHbIe 0OBEKTBI U3 O0JIee MeJIKMX.

OpnHOIT 13 OCHOBHBIX Teopuit (PyHKIMOHMPOBAHNA HEO-
KOPTEKCa ABJIAETCA TEOPUS Me€PaPXNIECKOV BpPEMEHHOI I1a-
matu (HTM), kotopast 6a3upyeTcs Ha MO3TOBOI (QYHKIIVIL,
omnncannoit [rxepdom Xoknucom B ero kuure «O6 nHTeN-
nekre». HTM — 3TO cucTeMa maMATU, KOTOpasd «yIUTCA»
penrath npo61eMy B 3aBUCUMOCTY OT TOTO, KaK MCIIO/b-
3yeTcs B Heil BpeMs, uepapxus u BHnManue (/. Xokumc,
J. IIncopac. «Vepapxuueckas epemeHHas NAMAMb»).

V1 mosToMy MBI MO>XK€M C IIOMOIIIbI0 HEOKOPTEKCa IPICO-
eIVHATbCA K CO3HaHMIo JIoroca, BHITATMBAA U3 IPUMaTHOTO
MO3ra IeTe/IbKY CBOET0 CO3HAHMA U3 IIPOIUIOTo B bymy1iee.

Kak okasanoch, XelaHMe 4TO-TO C/leNaThb BO3HMKAET
y 4e/lI0BEKa Ha LIECTh CEKYHJ| PaHblle, YeM OH O HeM IIO-
IlyMaJI, 1 YK TeM 0ojlee HAMHOTO paHblIIe, YeM 3TO >KeJla-
HI€ NPOABUIOCH B €r0 «TYLIKe» — B HEPBHOI CHUCTEME.
K nmpumepy, B 3KCIIepMMeHTaX 4Y€/I0BEK YyBCTBOBAJ JKe-
JIaHVIe CBECTh KIYOHMKY 3a CeMb CEKYHJ| 0 TOr0, KaK eMy
TI0Ka3amu «KI1yOHUYHYIO» KapTUHKY (https://www.youtube.
com/watch?v=bkhV7W6sfB0).

Kak pacckaspiBana T. B. YepHuronckas (coBeTCKuMit
VI POCCUIICKUII YYeHBIIT B 00/IaCTY HEVPOHAYKU ¥ IICUXO-
JIMHTBUCTUKM, JOKTOP OMOTOTMYeCKNX 1 (HUIOTOTIYEeCKIX
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HayK), Y3HaB O pe3y/lIbTaTax 9KCIepVMMEeHTa, OHa BIIazia
B JIETIPECCHI0, PEIlUB, YTO YeJIOBEK ITOTHOCTDBIO JINILIEH CBO-
607bI BBIOOpA M SAB/ISAETCSA MAapUOHETKOM, KOTOPYIO KTO-TO
fiepraeT 3a BEPEBOYKI.

JleiicTBUTENIBHO, CaM 4eloBeK (TO, 4TO femaeT ero Ye-
JIOBEKOM) HaXOIWUTCs TOPasfo BBIIIE, YeM €ro Teno, Ipel-
CTaB/AKIIee TeHb TBopua. VI aTa «CyTh», B CBOIO O4epefp,
IO L[eTI0YKe MOJiCOefiTHEeHa K 60rIee BBICIIEMY pa3yMy.

YeM Bplllle TOATATMBAETCA co3HaHMe K Co3parenio, TeM
6onbie pacteT mepBas OyKBa «4», Hearolias U3 4eso-
BeKa — YenoBexa.

[Ha, Hamra cBo60ya orpaHMyeHa, TOYHO TaK JKe, KaK orpa-
HJYEHa BOJja CTEHKaMI CTAaKaHa, B KOTOPbBIJ OHA HAa/IUTA.
I y Ka>X[1oro 13 Hac CBOJ pa3Mep 3TOro CTaKaHa, CBOS JO/IA
cBo6oppl. Uto u3 toro? I'maBHOE, 4TO MBI He 6ECXO3HBI Ha
npoctopax Mupospanus, Hala )XM3Hb MOLIKM-OJOJHEB-
KI He 6€CCMBIC/IEHHA — MbI SIB/ISIEMCST KIIETKaMy BETMKOTO
OpraHyM3Ma 1 BMeCTe C HUM IIyTelllecTByeM BO BceeHHOIL.

[Tomy4daeTcs, 4To ITaBHOE OT/IMYME YeIOBEKA OT XKM-
BOTHOTO — HeMaTepuanbHOe. VI 9TOT BUPTYa/nbHbIN pak-
TOp — cO3HaHue. Bbl cripocuTe, a pa3Be y )KMBOTHBIX HET
cosHanuA? Her gymm? EcTb. Y )XMBOTHBIX €CTh U Jylla,
U YaCTUYHOE CO3HAHMe, KOTOPOe He MOXKeT BbIPAaCTH, IOTO-
MY YTO )KMBOTHBIE He CIIOCOOHBI BBITSHYThCS B IPaBUTALY-
OHHBIX ITOTOKaX K JIorocy. IloaToMy y HUX HET «0CO3HAHUA
céoeii Oywu». Benb yBUIeTh TO, YTO HAXOAUTCSA BHU3Y, MBI
MO>XE€M TOJIbKO C BBICOTBI.
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