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INPEANCIIOBHE

Hanucanue kypca nexuuit «@usunonorusi. OcHoBbl U (YHKLMOHAILHbBIE
CHUCTeMbI» UMEJIO AOBOJIbHO Cepbe3Hble OCHOBAHMUS. B HacTosiiee BpeMs pusmo-
JIOTUsI MePeXUBaeT OTBETCTBEHHBINM 3Tarl CBOEro pa3BUTUS. B cBSI3U ¢ OrpOMHBI-
MU yCIiexaMu MOJIEKYJISIDHON M KJIeTOYHOM 6Monornu HeKoTopbie, 1axe BechMa
aBTOPUTETHbIE, YUEHbIE 10J1araloT, UTo HPU3MOJIOTUSl KaK HayKa ucyepraia ceos.
Takoe yTBepX/eHHUE BPSII JIM CIIPABEIIUBO.

CospeMeHHast HpU3M0N0TUSI Bce B OOJNbLIEH cTeneHu yraybisieTcs B TOHKUM
aHAJIN3 NpUPoabl GU3NOJOTHUECKUX NTPOLIECCOB BIJIOTh JO MOJEKYJISIPHOTO U re-
HEeTHYEeCKOTO YpoBHeil. BmecTe ¢ TeM HecKOJbKO ocjlabeBaeT MHTEpeC K u3yue-
HUI0 GYHKIMOHUPOBAHUSI OpraHM3Ma KaxK LEeJoro ¢ ero ocobbiMu $HuU3NOIOTU-
YEeCKUMU CBOMCTBAMMU, OCOOEHHOCTSIMM JIMUHOCTH, OCO3HAlOLLEH cebst U OKpy-
KaloLWKWi MUp, CTposiielt LieneHanpaBjieHHOe NMOBeIeHUE € Helblo BUoornyec-
KOTO BbIXKMBAHMSI U COLMAJIBHOIO COBEPILIEHCTBOBAHMS.

DTO OOCTOSITEJIbCTBO SIBUWIOCH TIABHOW MPUYMHONM, NMoOyAuBILIEH HAC K Ha-
MIMCAHUIO Kypca JIEKLUMH Uil CTYIeHTOB MEULIMHCKUX UHCTUTYTOB. OH HallefieH
HE TOJIbKO Ha U3YUYeHUE OCHOB XMU3HENesITeJbHOCTH U PYHKLIMOHUPOBAHUSA OT-
IEeNbHBIX OPraHOB, HO U HA AHATM3 CUCTEMHbBIX 3aKOHOMEPHOCTE! (PYHKLIMOHMU-
POBaHUSI LIEJIOFO OPraHU3Ma B €r0 HEpA3pbIBHOM CBSI3U C OKpYXKalollei cpenoil.
PelieHune aToM 3a1ayn 0Ka3aaoch BO3MOXHBIM Ha OCHOBE CO3aHHOM U pa3pabo-
tanHoilt akan. T1.K. AHOXMHBIM TeopuM (PYHKUHMOHANBHBIX cucTeM. OYHKIIHO-
HaJIbHbIE CUCTEMbI NPEACTABISIOT COO0NH NMHAMUYECKHE CAMOOPraHMU3YIoLHeCs
1 CaMOpEryJUpPYIOUIMeCcs OPTaHU3ALMHY, AeSITeIbHOCTh KOTOPbIX HalpapieHa Ha
obecrieyeHHe MOJE3HbIX 51 KU3HEAESITEAbHOCTH MPUCTOCOOUTENIbHbBIX PE3YJib-
TaTtoB. [IpUHUMNUANIBHO, YTO pa3iuyHble PYHKLIMOHAIbHBIE CUCTEMbI BOBJIEKA-
10T IIS1 3TOrO TKAHU U OpPTaHbl, NMPUHALIEXKALUUE PA3IMYHBIM AaHATOMUYECKHUM
obpazopaHusIM. C NMO3ULMKA CUCTEMHOTO TMOJIX0JA OPraHU3M MpencTaeT KakK co-
BOKYITHOCTb MHOXECTBa B3aMMOCOAENCTBYIOIUX (DYHKLIIMOHAABHBIX CUCTEM pa3-
JIMYHOTO YPOBHS OpraHM3alMu: OT MeTaboIUYEeCKOro 10 MONYASALMOHHOIO U CO-
uManpHoro. MYHKUMOHAILHbBIE CUCTEMbl, MOCTPOEHHBIE HA MPUHLIMIIE caMope-
TYJISILMU, 0OecreuyuBatoT MOCTOSTHCTBO BHYTPEHHE! Cpelbl U alanTaluIo XUBBIX
CYILIECTB K cpefe UX oOUTaHUsL.

Hacrogiuuit Kypc Jexuuii sIBAsSIETCST B HEKOTOPOM POJE 3KCMEepUMEHTANb-
HbIM. B psine ciaydyaeB aBTopaM MpUIIOCH OTKA3aThCs OT OOUIETIPUHSTHIX CXEM U
NOCAe0BaTEIbHOCTU U3JIOXEHUST MaTepuaia. BMecTe ¢ TeM Mbl cTapaluch IpU-
JepXHUBATbCSl €AMHOTO MPUHLUMITA — OT aHalM3a OA3UCHBIX AEMEHTAPHBIX MPO-
HECCOB K ITOCTPOCHHUIO COOTBETCTBYIOIMX (DYHKIMOHAJIBHBIX CUCTEM.

IMpy HanKMcaHMK Kypca JeKLUH OblT UCNOIB30BAH MHOTOJIETHUM OTBIT Tpe-
MojaBaHusl PU3UOIOrMK (PYHKUHOHAILHBIX CUCTEM Ha Kadeape HOPManbHOM
¢usuosiorui MOCKOBCKOIl MeaulMHCKONH akaneMuu uMmeHun HM.M. CeueHosa,
Ha4yajo KOoTopomy ObLio miosioxeHo akaa. [1.K. AHoxuHbIM. [ToaToMy B HekoTo-
PbIX JIEKLMSX 3HAYUTENbHOE BHUMAHUE YOCJAEHO JAHHBIM, NOJYYEeHHBIM B Hayy-
Hoit mkoJe I1.K. AHoxuHa.

Pasgen «IIulueBapeHue» HAanucaH KPYMHeHIIMM CMELUAJMCTOM B 3TOM 00-
nacty npodeccopom I'.D. KopoTbKo.

YuuThbiBasi MepBbli ONBIT MO0 U3NAHUIO Kypca JEeKLWH, aBTopbl ¢ Onaroaap-
HOCTBIO ITPUMYT JII0ObIe KPUTHYECKUE 3aMe4YaHusl, HAPaBAEeHHbIC HA UX YCOBEP-
1IEeHCTBOBAHME.
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INPOLIECCHI

Dusuonoeus



Jexknunsa 1|OBIIAA XAPAKTEPUCTHUKA ®U3NOJIOTUHA
KAK HAYKH

Dusuosiorus 3aHMMaeT ocoboe MeCTO B psily OMONOTHUECKUX, [TEAATOTUYEC-
KHUX, TICUXOJIOTMYECKUX M MEAULMHCKHUX HayK. Hapsaay ¢ aHaTomueit, reHeTMKOMR
W IPYrMMH MEAMKO-OMOJOTMYECKMMU TUCIUITIMHAMU €M MPUHALIEXKUT OTPOM-
Hasg posib B MOHUMAaHMU OOILMX M YACTHBIX 3AaKOHOMEPHOCTEN XM3HEOESATE b
HOCTH XMBBIX CYILIECTB.

B o6nact MenMLMHCKOro 3HaHUSl (M3HOJOrUsST MolpasieNiseTcs Ha HOp-
MaJbHYI0, M3YYAIOLIYI0 Pa3jIMUHbIE CTOPOHBI (PYHKLUMOHUPOBAHHUS 3[10POBOTO
OpraHM3Ma, U MATOJOTHYECKYI0, U3YYaIOIllylO MPUYMHBI U MeXaHU3MbI Gose3-
HEM.

Du3noorus Kak caMocCTosITeNIbHAsl HayKa UMeeT psal crieuupUuyecknux oco-
6eHHocTel. [TlepBast COCTOUT B TOM, YTO OHA U3y4yaeT 3aKOHOMEPHOCTHU PaGOThI
3J0POBOT0 OpPraHM3Ma BO B3aMMOCBSI3M C OKpPYXalolleH, B TOM YMCIe COLMAb-
HOM, Cpeloit; MeEXaHU3MBbI, MTO3BOJIAIOIINE YEJIOBEKY OCTABATHCS 3A0POBbIM, HeE-
CMOTp#A Ha arpecCUBHOE Bo3leiicTBUe (PAKTOPOB OKpyXaloluei cpenbl, pusuyec-
KHE U SMOLUOHAJIbHBIE, B TOM YHUCJE CTPECCOPHbIE, HATPY3KH.

Bropast oco6eHHOCTh (PU3HNOJIOTMHU, B MEPBYIO OYepeb OTEYECTBEHHOM, BbITe-
KAeT U3 ITEPBOIi 1 3aKJII0YAETCsl B €€ BhIPAXKEHHOM 006111eCTBEHHOM HarpaBiIeHHOC-
t. Haunnas ¢ C.I'. 3abenuHa, Beiralomuecs: pycckue ¢pusuonoru C.5. Mynpos,
AM. dunomadurckuii, HW.M. CeyeHoB, A.A. Yxromckuii, MW.II. [1aBnos,
M.H. lllatepuukos, JI.LA. Opbenmu, K.M. boikos, [1.K. AHOXUH M Ap. CTpEMUITUCH
NPUMEHATh (PU3UOJIOTUYECKHE 3HAHUS MJI1 [TOHUMAHMS 3aKOHOMEPHOCTEH CBA3M
OpraHM3Ma co Cpegoil U 06IIECTBEHHOrO PA3BUTHSI.

TpeTbsi 0COBEHHOCTh COCTOMT B TOM, YTO OTe4YeCTBEHHAsT GUBMOJIOTUS B OT-
JIMYMe OT aHaNMTUYecKoi (u3nojiorny 3anajga Bcerna BbICTyNala M BLICTYIAET B
TeCHOM colo3e ¢ punocodpueir. Pycckue pusmonoru U.M. Ceuenos, U.I1. [1as-
J0B, A A. YxTromckuit, I1.K. AHOXMH U MHOrue Apyrue B oObsicHeHUM (BU3NOIIO-
rMYECKUX 3aKOHOMEPHOCTEH Beerna MnogHUManuch 10 Guaocodpckux o600meH .

CUCTEMHBIYA NIOJAXO0 B ®PU3NOJIOTUH

HoBblit ypoBeHb (PU3HOTOTMUECKONH HAYKH CBSI3aH C Pa3BUTUEM CHUCTEMHOTO
noaxoAa K IMOHUMAHHUIO SIBJIEHUH MPUPOAblI U OOLIECTBA, C U3YYEHUEM OTHE/b-
HbIX (PU3NOJOTUYECKUX [TPOLIECCOB B UX COBOKYITHOCTH U TECHOM CBSI3M C IPYIU-
MU CTOPOHAMM XH3HeaesTeNbHOCTU. CUCTEMHBIA noaxod B obaacTu pU3MOJIO0-
MU, MO3BOJISIIOILMI U3y4aTb OPTraH U3 M KaK 1l €eJloe, HalueJ oTpakeHue
B coznaHHo# I1.K. AHOXMHBIM TeopuH PYHKIMOHAIBHBIX CUCTEM.

Jlornvyeckoe mpinuienue — o0s13aTeNIbHbIA WHCTPYMEHT MO3HAHMS B 00J1acTH
¢usmnonorun. Kak npaswio, GopMyIMpoBaHHe BOMPOCA WM 3a4a4U UCCIIEL0BA-
HUS HEPENKO ABJAsIeTCs1 Oojiee TPYAHBIM U BaXHBIM JIEJIOM, YEM CAMO UCCJIeoBa-
Hue. Jlornueckoe MbIlUieHUE OOA3BIBAET K TOUYHBIM (HOPMYIMPOBKAM, YMEHUIO
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BBIPA3UTh MIEI0 WIM pe3ylbTaT MCCIENOBAHUSI B BHIE 0000IIeHHOro rpaduka,
PUCYHKA WJIU TAOIULIbI.

DOu3noJIorHs — HAyKa JKCHepuMeHTAIbHasg. Kak B OCTpPhIX, TAK U B XpOHM-
YECKMX OMbITaX HA XUBOTHbIX COBEPLUEHHO HEOOXOJAMMO OTHOCUTLCS K HUM Iy-
MaHHO — MeEXIYHapoJHble MpPaBUJia 3aLLUUThl XUBOTHBIX HUCKJIIOYAIOT BCAKYIO
BO3MOXHOCTh BUBUCEKLIMH.

3HauYUTENbHOE KOJMYECTBO (PU3UOJOIMUECKUX UCCAENOBAHUIN MPOBOLAT Ha
JIIOISIX, 3aBEJOMO UCKJIIOUasi HAHECEHUE UM Bpena.

OBIIMUE CBOVICTBA XWUBBIX OPTAHU3MOB

Obsexmom usuonoeuveckux uccredosanuil sIBJSIETCS. XUBOM opraHusM. BHe
3aBUCUMOCTH OT YPOBHSI OpPraHU3alMU BCE€ XUBbIE OPraHU3MEI B MpoLiecce 3BO-
JIIOLMA BOIJIOTWIM B cebe, B OTJMUYME OT HEOPTraHUYECKOro MUpa, psil KadyecT-
BEHHO HOBBIX CBOWCTB.

BroucanHOCTh JXHBOTO B NMPOCTPAHCTBEHHO-BPEMEHHO! KOHTHHYYM OKPYXalo-
mero Mupa. 3emMisl Kak rjaHera chopMmupoBanach okojio 4,5 mupa JeT Haszan.
JKuBble opraHuM3Mbl B UX caMoOif IPUMUTHBHOI dopMe nosiBuIMChE okojo 0,5—
1 muipn et Haszaa. CreqoBaTe/IbHO, OHU ObLUTM BbIHYXAEHBI HE TOJbKO «BIIMCATh-
cs» B OKpYXalolllMe UX SIBJIEHUSI HEOPraHMYEeCKOro MUpa — 3aKOH BCEMHUPHOTO
TSTOTEHUSI, Ta30BYIO Cpely, TeMIEepaTypy, 3JeKTPOMAarHUTHBINA GOH U Jp., HO U
OTpa3uTh Ux B cBoeit opranusauuu (I1.K. AHoxuH).

DNH30AMYECKHEe H NepHoanYeckude cobbiTHA okpyxaiomero mupa. Cpena, B
KOTOPYIO BITMCAJIUCh XUBble OPraHWU3MBbl, MPEACTABASIET COO0 MPOCTpaHCTBEH-
HO-BpeMEHHOM KOHTUHYYM COOBITUIA, T.€. MPOYHO CBSI3aHHYIO COBOKYMHOCTD SIB-
JleHUil $U3MYecKOoro MHUpa, ONpelessieMylo Mpexae BCero COOTHOIIEHHEM Tia-
HeT, ¥ B nepByto ouepenp 3emuu M CoaHua. B npocTpaHcTBEHHO-BPEMEHHOM
KOHTMHYYME€ MUDPa e€CTb SIBIEHUS 3NU30aMYecKue — aTMochepHbIe 0CaaKH, 3eM-
JIETPSACEHUSI, U SIBJICHUS, TIEPUOAUYECKHM IOBTOPSIIOLIMECS,— CMEHa BpeMeH
rofa, MPWIMBEI U OTJIMBLI OKEAaHOB, BOCXOABI U 3aXO/bl COJHLIA U Jp.

KuBble opraHuaMbl OTpa3uiad UX B cBoelt opraHu3auuu. OcobGeHHO BaXHbI-
MU IS0 KU3HEIeSATeIbHOCTU OKa3aJIUCh NMEPUOANYECKM IMOBTOPSIOLIMECS BO3-
IEeACTBUS.

W3onsuus KuBbix cymecTB. ’KMBble OpraHM3Mbl HE TOJILKO BITMCAJIMCh B
MPOCTPAHCTBEHHO-BPEMEHHON KOHTHHYYM BHEIIHETO MUPA, HO MU U30JIUPOBAIU
cebs1 OT HEro MpH MOMOILLUM CIELUAIbHBIX 6apbEePOB.

CrpykTypHO-QYHKIIMOHANIbLHAS equHulla 6apbepoB — MembpaHa Kaemku —
yHuBepcanbHa. OHa NMPUMEPHO OAMHAKOBA M Y SHIEKICTKH MOPCKOrO €Xa, U Y
HelipoHa. MeMOGpaHbl NO3BONWIM MEPBbIM XWUBBIM OPraHU3MaM, ¢ OMTHOM CTOPO-
HbI, 000COOUTHCS OT BOAHOM Cpellbl, B KOTOPOH OHU BO3HUKIIU, a C APYrol — aK-
TUBHO B3aMMOIEHCTBOBATD C Heli C LIENIbIO YAOBJIETBOPEHUSI CBOUX MOTpeOHOCTEH.

Pasznpaxumoctsh. Ha kieTky Bo3neficTBYIOT pa3nMyHble (GhaKTopbl BHEUIHEHR
cpenbl — pasgpaxuTend. Pazdpaxcumenu noapasnelisiioT Ha HECKOJbKO pa3HO-
BUIHOCTEM:

o dusuyecKue — MexaHUYECKHe, TeMNEePaTypHbIE, 3JIEKTPUUECKUE;

® XMMMYECKUE — KUCIOTbI, OCHOBAaHUsI, GUOJOTMYECKH aKTUBHbIE BELUECTBA,

e nHdOpMaLMOHHbIE — Pa3HOOOPa3HbIe CUTHAIbLl MPU3BIBOB, OMACHOCTH Y
JKMBOTHBIX, peYb U MUMHUKA YEJOBEKA U NP.
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Prc. 1.1. Branbl GopMUpPOBaHHUS XH- A —» b —» B —= T

BbIM  OPraHM3MOM  OIEPEXaloUIero | | l l

OTpaXXeHHUsA COOBITHII OKPYXAKOUIETO * Y ] Y

MHpa (06BACHEHHE B TEKCTE). a 6 8 r

A, B, B, I' — cobbITHs1 BHELIHETO MHpa;

a, 6, B, I — COCTOSHHSl OpPraHH3Ma, OTpa-

Xamwliue COOTBETCTBYIOLLIUE BO3ACHCTBHUS

coObITHI BHELIHETO MUpA. A —» B —» B —» T
| | | {
a 6 B r
A L] . . . L] L] . L] . L]
a = 6 ~3— B r

OO11ee CBOMCTBO XMBBIX OPraHM3MOB, ONpPENENSIOIIEE UX OTHOLUEHHE K
paspaxuTensaM, Has3blBaeTc pasdpaxcumocmsro. ol pasnpaxuMocTbio MOHMU-
MAalOT CIIOCOOHOCTDb XMBBIX CYLIECTB OTBEYATh HA NEHCTBUE pas3fpaxuTeseil u3-
MEHEHHMEM CBOUX npomonnasmamuyeckux ceoticms. Pasnuyaior HecreuudpUyec-
KYIO M U30UpATEIbHYIO pa3ipaKUMOCTb.

Hecneuundunueckas pazapaxmMMocThb oByC/loBlIEHA BHYT-
PEHHUMU MPOLIECCAMH, TTPOUCXOIAILUMHU [MOL BIAUSIHUEM BHEIIHUX pa3gpaxuTe-
Jieit B CaMOM XUBOM OOBEKTE, U CTPOUTCH AHAJOTMYHO CITYCKY KypKa PYXbsl —
MO <TPUITEPHOMY» MEeXaHU3MY.

PazppaxumocTs 3TOro TMma siisieTcst HecrneUMGbUUECKON, TOCKOIbKY ISl
BO3OYXIEHMS XUBbIX OOBbEKTOB UMEET 3HAYEHUE HE KAYECTBO PA3APANKMTENS, a
TOJIBKO €I0 CuJia, crnocoOHas BhI3BaTh (PUBHOJOTHUECKYIO PEAKLIUIO.

U3bupartenpbHas pasapaXuUMOCTDb MNPOABAAETCS [TO OTHOILIIE-
HHIO K JE€ACTBUIO XMUMMYECKHUX U, B YACTHOCTH, jIEKAPCTBEHHBIX BElIECTB. B oT-
JeJIbHBIX YYaCTKax MeMOpaH Haxo[siTCs MOJIEKYJISIPHBIE, WU KJIETOYHBIE, peLien-
TOPBl — CITELHaNbHbIe O€JIKM, YYBCTBUTENbHBIE K ONpeacIeHHbBIM XUMUYECKUM
BELUECTBAM — JIMTaHLaM, C KOTOPHIMH OHHU B3aUMOICHCTBYIOT, BbI3bIBAS KACKA
BHYTPUKJIETOYHBIX PEaKLIUIi.

IlamsTb. YHMBEpCaJbHBIM CBOHCTBOM XHBbBIX OOBEKTOB SABNSETCS NAMsMb,
T.€. CIIOCOOHOCTb (PUKCHUPOBATH MOJIEKY/SIDHbIE W3MEHEHHS, BbI3BAHHBIE TeM
MM UHBIM Da3fNpaxWTENeM, U U3BJIEKATh 3TH COCTOSIHUS TIPU OTIpENENeHHBIX
ycioBusax. CBOHCTBO NaMsITU HauGosiee OTYETIUBO MPOSIBASIETCS 10 OTHOLLIE HUIO
K IOBTOPHO IEHCTBYIOIUMM Pa3ApaXUTensiM. MexaHHU3Mbl NaMATH CBS3aHBI C
(GYHKIIMOHMPOBAHUEM YHMBEPCAJIbHOIO EHETMYECKOro anmnapata U IpUHLIUNIU-
aNbHO OIIMHAKOBHI Y XXUBBIX OOBEKTOB PA3JIMYHOIO YPOBHS OPraHU3ALIUH.

Onepexaomee oTpaxeHHe AEACTBUTENbHOCTH. OOILUM CBOICTBOM XUBBIX
OGBEKTOB SIBJISIETCSI CNOCOBHOCHb K ORepexcaloujemy ompaxceHuro CoObbITUIl BHENI -
HEro MHUpa, TECHO CBSI3AHHOMY C «CHTHAJbHBIM» 3HAUEHMEM YCJOBHBIX pasgpa-
xutenei, otkpoiThix M.I1. TTaBnoBbiM.

[IpencraBnenus ob onepexalolieM OTPAXEHUU AEACTBUTENbHOCTH PA3BUTHI
I1.K. AHoxuHbIM. DTa popma pearmpoBanusi, Kak nokasan I1.K. AHOXUH, uMeeT
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OTHOLLUEHUE MpeXIe BCeTo K MepHOANYECKH NOBTOPSIOIUMMCS BO3AEIHCTBUSAM Ha
JKUBOI opraHusm (puc. 1.1).

Ha BepxHeit cxeMme nmokasaHo, YTO Kaxaoe Bo3aeHcTBUe BHellHel cpennl (A, B, B,
') ocTaBnsieT B XXMBOM OpraHM3Me COOTBETCTBYIOLIIHE MOJIEKYsIpHble U3MeHEHUS (a, 6,
B, I). Cpennssi cxemMa AEMOHCTPUPYET, YTO MPU MHOIOKPATHLIX MOBTOPAIOLINXCS BO3-
[EUCTBUSIX MOJIEKYISIDHbIE U3MEHEHHUSI B OPraHU3Me CBA3bIBAIOTCA B XMMHUUYECKHIT KOH-
THHYYM C [OMOILLUbIO OBICTPOACHCTBYIOIUMX 3IH3UMATHUYECKHX TIpoleccoB. braromaps
3TOMYy, KaK [TOKa3blBa€T HUXHSAS CXema, NMPH OYepEeNHOM BO3JEHCTBMM BHEILLHEro pas-
apaxurens (A) ObBICTPO OCYLIECTBISIETCS BCs MOcaedoBaTesbHas LieNb COCTOsIHUIA (a, 6,
B, I'), T.€. GDOPMUPYETCS GRePeXCariyas peaKiylis.

PaccMotpeHHble 00lliME CBOMICTBA XHWBOro OObEKTA COCTABISIOT JIEMEH-
TapHble MPOLECCHl XU3HEAESITEIbHOCTH, MTPUCYIIIUE BCEMY XKMUBOMY, HA OCHOBE
KOTOPBIX CKJIAJbIBAETCSI LENOCTHASI MPUCIOCOOUTENbHASL NeATebHOCTh Opra-
HU3MA.

OBHIME INPUHIINIILI ®PYHKIUOHNPOBAHMA LIEJIOTO
OPTAHMN3MA

O6iMe NpUHUUITB GYHKUMOHUPOBAHUSI — KOpPEJsLMs, peryiasiums, ped-
JIEKC W CaMOpPEryJsiliuss — oTpaboTaHbl XXUBbIMU OPTaHU3MaMU B TEUEHHUE MM~
JINOHOB JIET 2BOJIOLIMOHHOTO Pa3BUTHSI. ‘

KOPPEJIALIMNA

Koppeasuns — B3auMoaeiicTBHE 3JIEMEHTOB B LIEJIOM OpraHu3Me, IMpHU KOTO-
pOM OHH, B3aUMOJENUCTBYS APYT C IPYrOM, B TO K€ BPEMsl BBITIOJHSIOT U MPUCY-
e Toibko MM ¢GyHKUMM. KoppelasaTUBHBIE CBA3M MOAPA3NeNsioT Ha MeXaHM-
yeckue U XuMuueckue. IIpuMepoM mexanuueckux KoppeasmusHsix ceasell SIBISIET-
cd B3auMofeiicTBMe paGoTaloLIMUX Cepalla M JIETKUX, KUILeYHWKA U IpUJIeraio-
LIMX OPTaHOB — ITeYEHHU, XeJNYAKa U Ap. Xumuueckas Koppeasyus OCylIeCTBIIsIeT-
Csl C TTIOMOIIBIO BEIIECTB - <«IOCPEAHUKOB», K KOTOPbIM OTHOCSITCS MEIUATOPbI
U Ipyrue GUOJIOTHYECKH aKTUBHbBIE BEIIECTBA.

Xumuueckass Koppensiiusi B CBOIO OUepeib MOXeT ObITb KOHTAKTHOM U AMC-
TaHTHOH. [Ipy KOHTAaKTHOM B3auUMOOEecTBMMU NpUIEraplie
YYacTKM MeMOpaH COCENHMX KJIETOK OOpa3yioT 30Hbl CIUSIHMSA, AOMNYCKAlolue
oOMeH MpoTOoNnJa3sMoit 1 GMoJlorMuyecKy aKTUBHbIMU BelllecTBaMU. J M c T a H T-
HO€ B3aMMoOOelCTBUE OCYLIECTBASIETCS C MOMOIIBI0O XUMHUYECKUX Be-
LiecTs O€JKOBOit MPUPOAbl — TFOPMOHOB W OJIMTOMENTUIOB — Yepe3d XHUIKUe
cpenbl opraHuama. XMMHUYecKasi Koppejasiuusl obecriedMBaeT TaKXe pOCT HepB-
HBIX BOJIOKOH 10 MHHEPEMPYEMOrO OpraHa B 3MOpHoreHese M pereHepaumio npu
TIOBPEXIAEHUHU WIM OTNEPaTUBHBIX BMELIATEJbCTBAX HA HEPBHbIX CTBOJIAX.

PETYJIAINA

B orinune OT KOPPEISITABHBIX B3AHMOOTHOLUEHUI Pery/siuus MpeacTasisier
Takyio GopMy B3aUMOJEHCTBHSA 3JIEMEHTOB B OPraHU3Me, KOrJa OfHA CTPYKTYpa
WJIM TIpoliecC HAmpaBJIeHHO MOMYMHSAET JAPYIYI0 CTPYKTYPY WJIM IpoliecC B MHTe-
pecax LeJIoro opraHusma. Perynsiiust ocylecTBiasieTcsl HEpBHLIM, T'yMOPaJIbHbIM
Y HellpOryMopasibHbIM CITOCOOaMU.
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Tymopanvraa peeyaayusa peanusyeTcs 3a cyeT BEILECTB, LUMPKYJIUPYIOLIUX B
XKUAKOCTSX OpraHu3Ma — KpoBH, JuMde, LepeGPOCTIMHANIBHOR, TKAHEBON U ap.
K ¢dakropam rymMopanbHOW PETYASILMA OTHOCSITCS OJIUTOMNENTUIABI, FOPMOHBI,
MEJMATOPbl U Ipyrue OHMoNorMueckyd akTUBHbIE BeulecTBa. Kak mpasuio, rymo-
pajbHBIE PETYJIUPYIOLIAE BIUSHUS OCYLUECTBISIIOTCS OTHOCHUTEJbHO MEAJIEHHO.
Hapsiny ¢ MenieHHO ryMOpasIbHOU CYLIECTBYeT M ObICTpast — HepeHas — pery-
JISILIUS.

B uesiom opraHuM3me rymMopanbHasi U HEPBHAS PeryasiiMy CYLIECTBYIOT, KaK
npaBuyio, B opMe Helipoeymopaashoil peeyaayuu. TlocienHsisi ocyllecTBAsIeTCS
nyTeM IMEPBUYHOTO AEHCTBUS TyMOpPAbHbIX (haKTOPOB HA HEpPBHblIE LIEHTPHI,
KOTOpPbI€ BTOPUUHO MO HEPBHBIM IYTSIM PACIIPOCTPAHSIOT BAUSIHUE HA nepude-
puyeckue opraHbi. C Opyroil CTOpOHbl, HA OJUH M TOT XE€ OpPraH MOTYT pac-
MPOCTPAHSTECS OJTHOBPEMEHHO HEPBHBIE U T'YMOpaJbHbIE PETYJIUPYIOLIUE BJIM-
SIHUSL, U3 KOTOPLIX TIEPBble peaiM3yloTcsa ObICTPO U NEUCTBYIOT KPaTKOBPEMEH-
HO, B TO BpeMsl KakK I'yMoOpaJibHble OCYLIECTBASIOTCS Mo3aHee, HO Oosee mnpo-
JOJKUTENbHBIL.

PE®JIEKC

Pedaekc — oTBeTHas peakluMsi OpraHU3Ma Ha pasiMuyHble BO3AEHCTBUSI, OCY-
LECTBJISIEMAs! C MOMOIIbIO HEPBHON CUCTEMBI.

dakTopoM, UHUUMUPYIOLUUM J1I060H pedNIeKTOPHbII OTBET, SIBASIETCS Ccmu-
Mya, KOTOPbI MOXET NeHCTBOBAaTb HA OPraHM3M Kak M3BHeE, TaK U U3 BHYTpEH-
HeW cpelbl.

[TepBoe npeacraBneHue o peduiekce Kak oblueM NMpHUHLUIIE HEPBHOU mesi-
TEJILHOCTH U €€ 0OYCJIOBJIEHHOCTH BHEIIHUMU CTUMYJIaMU MPUHAMIEXUT ppaH-
LIY3CKOMY €CTEeCTBOMCIbITATENI0 — (PU3MKY, MaTeMaTUKy U ¢uiocodpy — Pene
Hexapry (1596—1650). Vicnons3yst HaboaeHUe, YTO MPUKOCHOBEHME K POTOBHU-
e Hen3bexHo BbI3bIBaeT MUraHue, P. JlekapT BbIABMHYJI THUNOTE3Y O pediekce
KaK OTpPaXX€HHOMN B MO3re AesITeIbHOCTU, B OCHOBE KOTOPOIi JIEXXUT MexaHUYec-
KWl Tiepexol «XMBOTHbIX JYXOB» — CaMbIX JIEKMX M TMOJABMXHBIX 4aCTHL — C
OIHUX HEPBOB Ha Apyrue. BTHU yacTulbl, cornacHo P. [lekapTy, oTpaxawTcs oT
MO3ra Kak JIyuu CBETa OT 3epKaJibHOI MOBEPXHOCTH.

OH pacIpocTpaHuI NPUHLUKUI aBTOMAaTHU3Ma pedIeKTOPHOI peakilMu Ha Bce
TaK Ha3blBaeMble HEMPOU3BOJIbHBIE ABMXEHUsI. DYHKIIUIO Xe peanusaliu Mmpo-
M3BOJIbHBIX ABMXeHUI P. JlekapT oTaan «aylie», «BbICIIEMY Pa3yMy», KOTOPbIE
YIOPSAA0YMBAIOT U HAMPABJISTIOT ABUXEHUE «KMBOTHBIX JYXOB» [0 HEPBAM.

TepMmuH «pednekc» mpeanoxun B 1743 r. ¢dpanuysckuit Bpau u ¢uaocod
A. MoHnenbe.

Pednexropnas ayra. CTpyKTypHO-(YHKIMOHAJNBHYIO OCHOBY pediekca
J1000I CIIOXKHOCTH COCTaBNsIET «pegaexmopran dyea» (puc. 1.2), BKIOYalowas
clenyloume KOMIIOHEHTHI: pelienTop, acddepeHTHbI MyTh, HEPBHBINR LIEHTD, 3¢-
¢depeHTHBIN NyTh U 3ddexkTop. B KayecTBe 3¢hheKTOPOB BBHICTYIAIOT MBIILIEYHA,
CEKpETOpHAasi U HEpBHAas TKAHU CO CBOMMM CleUM(PUUECKUMHU OTBETAMU — MbI-
LLIEYHBIM COKPALEHUEM, CEKPELMEN U NEKTPUYECKUM OTBETOM.

YcTaHoB/IEHO, UTO pedieKC MPOSABIAETCA TOJbKO ITPH LIEJOCTHOCTU BCEX CO-
CTaBJSIIOLIMX €r0 KOMIIOHEHTOB, JIEXAIIUX B OCHOBHE pedIeKTOPHOM AYIU: YyB-
CTBUTEJIbHBIX HEPBHBIX OKOHYAHWI, YYBCTBUTEIbHOIO HEpBa, LEHTpa M JBUra-
TEJIbHOTO HEepBa.
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HepBsHbIi LEeHTp

Peuenrop Adppekrop

=
Peakuyus

Ctumyn

Puc. 1.2. Cxema pednekTopHO# ayru (0ObsICHEHUE B TEKCTE).

PedaekTropHas Teopus

PacnpoctpaneHue uneu pediiekca Ha pasfivuHbie (HOPMbI XUIHENEATENb-
HOCTH COCTaBJISIET CYLUHOCTb pedIeKTOPHOM TEOPUH.

OcHOBHBIMM MPOBOIHUKAMU pedieKTopHoll Teopuu B 3ananHoit Eeporme
seuuch [1poxaska, [anns, a B Poccun — U.M. Ceuenos u W.I1. IlaBnos. Ped-
JIEKTOPHAs1 TEOPHUsl TBEPAO NocTaBuia (GU3MOJIOTMUECKHE SBIEHUS HA MaTepu-
ATBHYI0 CTPYKTYPHYIO OCHOBY Pe(JIEKTOpHON NYIU U NpeNcTaBUIa Heocnopumbie
3KCcnepumeHmanvibie dokazamenbcmea TOHUANIEH opraHu3auuu pedieKTOPHbIX
[IPOLIECCOB.

CTporuit JeTepMUHU3M pedIeKTOPHBIX PeakUWi TaKXe XapaKTepu3yeT UX
MaTepuajipHylo npupony. PediexTopHbie peakiiuy nocjieoBaTeIbHO pa3BepThl-
BAlOTCSI B MPUUYUHHO-CJIENCTBEHHBIX OTHOLIEHUSX OT AeUCTBYIOIIMX HA PELENTO-
PbI CTUMYJIOB IO OMEEMHOU peaKyul opeanusmd.

PednekTopHast Teopusl ITPOU3BeNa MepeBOPOT He TOJNBKO B pa3BUTUU (HUHO-
JIOTMYECKOM HAYKU, HO 0Ka3ana peBoJIOLMOHU3UpYIOILEe BIHSIHHE HA MTPOLECCHI
001lIeCTBEHHO XHU3HU.

Pa3zputne pedaexkroproit Teopun .M. CeueHoBbIM

.M. CeyeHOB pacnpocTpaHWJ MpUHUUN pediekca HAa (PYHKUUU BBICIIMX
OTIEJOB MO3ra, T.e. Ha ncuxuyeckue GyHKLUUU, YTO JO HEro He yjaaBajloch cie-
J1aTh BCJEOCTBHE 3alpeTd JYXOBEHCTBOM HU OJHOMY, JaXE CAMOMY BhIAAKOILEMY-
¢, 3aragHoeBponeiickoMy yueHoMy. U ato 6bu1, kak nucan U.I1. ITasnos, «re-
HUQIBHBIA B3Max CEUEHOBCKOW MBICIM, PEBOJIOIMOHHBIN 11ar, Mo cBoeil gpuiio-
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co(pCKOM 3HAYUMOCTH HE MEHbLIUI, YeM OTKpbITHE [JeKapToM oTpaXeHHOoMH aes-
tesbHOCTH». KHury W.M. CeuenoBa «Pednexcbl rojloBHOro Mo3ra» Jojroe
BpeMsl He MedyaTajlk, a apTopa [1aXe MbITAIUCh NMPUBJIEYb K CyneOHOU OTBETCT-
BeHHOCTU. OmnyOJMKOBAaHHYIO B BUJE OTHENbHBbIX M3AAHUIA B «MeIUIIMHCKOM
BECTHUKE» KHUTY YUTAJIU U MEPEMUCBIBAIY, A 3aJI0KEeHHbIE B Hel ulien OblcTpo
PacpoCTPaHSIJIUCh B MIPOTPECCUBHBIX KPYrax pyccKoro obuiecTsa.

.M. CeyeHoOB MnepBbli YKa3aJl HA YPE3BbIYAUHYIO UsMeHuueocms peghrexcos
2onoeHo20 mozea. Ha npumepe ¢ «HepBHOM namoii» .M. CeueHoB obpaiuan BHU-
MaHHe Ha TO, YTO HE Bceraa CTMMYJ onpeaeiisieT pedieKTopHoe AeHCTBUE: eCin
«HepBHas JaMa» MOIBEPraeTcsi OKJIMKY HEOXMIAHHO — ee peakuuss OypHas,
ecIM Xe JaMa 3apaHee MpeaynpexaeHa, 4YTo €e OKJMKHYT, OHA BOBCE He pearu-
PpYeT Ha TOT Xe CaMbli pa3ipaKuTelib.

C nmeneM CeyeHOBA CBSI3AHO U OTKPLITUE LEHMPAAbHOZO MOPMONCEHUR Ped-
JIEKTOPHOM J€esITEJIbHOCTH.

Pa3surne peduiekropHoii Teopuu U.I1. I1asnosbiM

«YecTs npubanxKeHUs: pedJeKCOB roJOBHOrO Mo3ra K paboueMy cToy 3KC-
nepuMeHTatopa-pusnonora,— nucant [1.K. AHOXMH,— NPUHAAIEKUT HalleMy
reHuanbHoMy yuuteno WMisany Ilerposuuy IlaBnoBy».

W.I1. ITaBioB npemsioXus paccMaTpuBaTh [IBe FPyMIibl pedieKCcoB, OAHY U3
KOTOPBIX OH Ha3biBajd Ge3yCcIOBHbIMH, a BTOPYI0 — YCJIOBHBIMM.

besycaosnvie pegaerces, 1o T1aBnoBy,— BpPOXIEHHbIE, OHU TEHETUYECKU Je-
TEPMUHUPOBAHBI, BOZHUKAIOT NMpPU AEUCTBUM aJeKBATHbBIX Pa3ApaXKMTeJIei Ha co-
OTBETCTBYIOLLUE PELIENITOPbI U NPOSIBISIOTCS OTHOCUTEIbHO MocTosiHHO. K ciox-
HbIM BpOXAeHHbIM Oe3ycioBHbiM pednekcam W.I1. [laBnoB oTHec, Hanpumep,
MuleBbie, OBOPOHUTEIbHBIE, MONOBBIE U OPUEHTUPOBOYHO-KCCIEN0BATENbCKIE
pedJexchl.

C umenem W.I1. I1aBnoBa B HayKy HaBcerga Bolja apyrasi ¢opma pediex-
TOPHOM AEATENBHOCTH — YCA06HbIE pehaeKcs, KOTOPble MPpUobpeTaroTesi B UHAMBU-
IYTbHOM XU3HU XKMBOTHBIX, CBSA3aHbl ¢ 00yUYeHHEM U Upe3BhIYaiiHO U3MEHUMBDI.

B Teopuio ycnoBHoro peduiexca M.I1. [1apnor BBen noHsATHe nodkpensenus
KaK HelpeMeHHOTO yCJIOBMSL 00pa3oBaHus ycioBHoro pediekca. IToakperuisiio-
umMu daxrtopamu M.I1. TlaBnoB cumrtan Bce GOpMBbl CIOXHBIX G€3YCHOBHBIX
pedIeKCOB, YAOBIETBOPSIOLLUX XU3HEHHO BaXHble NOTPEGHOCTH KHUBOTHBDIX.

W.I1. MaBnos paccmarpuBan npouecc obpasoBaHUsl yciioBHOro pediekca
KaK B3aUMOJEHCTBUE NBYX AYr BO30OYXIEHMIi: ycIOBHOTO U Ge3yciioBHOro ped-
JleKcoB. MexXay 9THUMU «ayramMu», Kak cuutan KM.I1. [1aBioB, npM NMoOBTOPHbIX
coyeTaHUSAX oBGpasyeTcst «BpeMeHHast CBsi3b». BaxHasi poib MOAKperieHUsl co-
CTOMT M B TOM, UYTO MpPU €F0 OTCYTCTBUM WJIM OTMEHE B 9KCIEPUMEHTE BpPEMEH -
Hasl CBSI3b HApYIIAeTCs U YCIOBHBIN pedieKe UcyesaeT.

Hpyroe norojHeHUWe, clenaHHoe B TeopuM pediekca W.I1. ITaBnoBbiM,—
NPUHUUR CUSHAALHOCMI — COCTOMT B TOM, UTO YCJIIOBHBINM pa3ipaXuTesb IpHU €ro
JIECTBUM HA OpraHU3M HeceT B cebe cBoiicTBa Oyyliiero 6e3ycioBHOro BO3aeicCT-
BUSl. YCJIOBHBIH pa3gpaxuTesb, KaK Ha 3T0 HeogHokpaTtHo ykasbisan W.II. [1as-
JIOB, KaK OBl CUTHAIM3UpPYET O TlocheayolieM GedycioBHOM peduekce. JleiicTBue
YCJIOBHOIO Pas3fpaxuTesisi — MpUMEpP AeSITeJbHOCTH OpraMu3Ma, HamnpaBieHHOMH
Ha Oyaylliee XHM3HEHHO BaxHoe coObiTMe. B TpakToBKe ycioBHOTO peduiekca
H.T1. [1aBnoB TBepnO CTOSUT HA MO3UUUSIX KTaccuyeckol pedieKropHOo# Teopui.
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HepBHbI LIEHTP

Ctumyn Peakuus

Prc. 1.3. CxeMa pedaekTopHoro Koiblia (0ObsICHEHHE B TEKCTE).

Hoctyaatsl peduieKTopHON Teopun. Pa3BuTve uiaeum peduiekca B cepeiuHe
[IPOLIOTO CTOJIETUSL 3aBEPLUUJIOCh CAEAYIOLIUMU, Ternephb KJIacCUUYeCKMMHU, M0-
cTynaTaMM pedIeKTOpHOI TEOpHUU:

e B popmupoBaHUM 10601 opMbl pedEeKTOPHOH AESATENbHOCTH BeAylIAs
pOJib IPUHAMJIEXKUT BHELUHUM CTUMYJIAM;

® BO30YyXJeHMe o pedieKTOPHON Jyre pacnpocTpaHsSIeTCsl MOCTYNATENbHO
OT MYHKTA K MYHKTY, OT PELENTOPOB K 3 deKTopam;

e J11060i1 pedrekc 3akaHYMBaeTCsI JEUCTBUEM, M TOJBKO NEMUCTBUEM — Mbli-
LIEYHBIM COKPALLEHUEM, CEKPETOPHBIM OTBETOM, OMO3JEKTpUUECKOUN pe-
aKlHen;

® crniyHAaJIbHbIe pedieKchbl XapaKTepU3YIOTCsl MOCTOSIHCTBOM: OHU TIPOSIBJISI-
I0TCSl BCceraa IpM AeMCTBUM AAEKBATHOIO PasipaXUTeiasl Ha COOTBETCT-
BYIOLLIME PELIENTOPSI.

Tpynamu U.M. CeuenoBa u W.I1. IlapnoBa peduiekTopHas Teopusi AOMNON-
HUJIACh MPUHUUNOM UIMEHYUGOCMU, YTBEPXIAIOWMUM, YTO pedeKChbl TOJOBHOTO
Mo3ra, ocO6eHHO YCJIOBHbIE, 00J1aIalOT BbIpaXXE€HHOMN MIACTUYHOCTHIO.

Pediekropoe koanno. [NpeacrasieHue o pedneKTOpHOI Oyre Tperepieno
3HAYUTENbHYIO 3BooLMio. Pabortsl Y. benna, A.M. ®unomadurckoro, U.M. Ce-
YeHOBA YKAa3blBaJIM HA KOJbLEBYIO OpraHU3aluio pediekca 3a cUeT CUTHATU3ALMU
OT MbIIIL. DTH MpeacTaBieHust 6ol pa3suThl B Tpynax H.A. BepHuuteiiHa u
®.B. BaccuHa, KOTOpbIe JOMOJHWIN KNACCUYECKYIO pe(hIeKTOPHYIO AYTY YeTBEp-
ThIM 3BeHOM — addepeHTauueil or 3pdheKTopoB, B YACTHOCTU OT MBILLIEYHOTO
neiictBust. BeyenctBue atoro pedutekropHast nyra tpaHcopMUpoBasiack B «ped-
JIeKTopHOe KoJbLo» (puc. 1.3).
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B HacTosiniee Bpemsi CTPYKTypHast OCHOBA peduieKca 4acTo paccMaTpUBaeTcst
KaK KOJIbLIEBAsl OPraHU3aLus, B KOTOpol 3¢ heKTOpsl NMOCTOAHHO CUTHAIM3UPY-
10T B COOTBETCTBYIOILME LIEHTPbl 00 M3MEHEHUU CBOEI0 COCTOSHUS MOJ NEHCTBU-
€M TeX WIM UHBIX pa3apaxuTteneii. Takue npeactaBiieHus1, OMHAKO, He U3BMEHWIN
CYTU MOHUMaHUS pediekca, ero NposiBeHUsI «OT CTUMYJIA — K JE€HCTBUIO» U €ro
MOCTYIATENIbHOTO, IMOC/IEI0BATE]bHOIO XapakTepa pa3BepThIBAHMS.

CAMOPETYJIALINA

J1s HOPMaNBHOTO CYIUECTBOBAHMSI OpraHu3Ma BaXHoO, YyToObl ero merabo-
JIM3M TIOJyIepXUBACs HA OTHOCUTENbHO cTabuabHOM ypoBHe. BMecre ¢ Tem
0o0MeH BelIecTB U SHEPTUM B OpraHU3Me MIMHAMUYEH, CBA3aH C MoTpeblieHneM 1
BBLIEJEHMEM OMNpeaeeHHbIX BElecTB M Teria. Jns crabuiuszaumy oOGMeHHBIX
MIPOLIECCOB B OpPraHM3Me CYIIECTBYeT clieliManpHas Gopma B3auMoaeiicTBUSA OT-
JeJBHBIX JIEMEHTOB — CAMOPErYJIsILHUSL.

Camoperydsiuua — makas (opma icusHedesmeabHOCMU, Apu KOMOPol OMKA0-
HeHue moil UAU UHOU YHKUULL Om YPOBHA, 00ecneuusaioueco HOPMAAbHYIO HCU3HE-
desamensHocms, U npexcoe 8ceco ONMUMANbHBIL KAemOUHbIll Memaboausm, aeisemcs
NPpUMUHOLL @038PALYEHUA IMOU PYHKUUU K UCXOOHOMY YPOGHIO.

OcCHOBBI MPUHIIMITA CAMOPETYISILUU HUNONOTUYECKUX (DYHKLHIA 3a10KEHbI
B Tpynax ¢dpaHuysckoro dusmosora K. bepHapa u amepukaHckoro ¢gusuosnora
B. KannoHa. K. BepHap cdopmynupoBan ripefcraBieHUs] O MOCTOSIHCTBE BHYT-
peHHei cpefbl KaK YCJIOBUE «CBOOOIHOM XM3HM opraHu3Mma»; B. KaHHOH BBen
MOHSITHE «TOMEOCTA3UCY.

OYHKIIMOHAJIBHBIE CUCTEMbI

MopdodyHKIUMOHATbHBIMY €IMHULUAMHW CAMOPETYJISIIMM B OPTAHU3ME SIBJISI-
1oTcs PYHKIMOHANBHBIE CUCTEMBI.

Teopus GyHKLUMOHANBHBIX cucTeM, chopmynupoBaHHas I1.K. AHOXMHBIM B
1935 r., ABAsIETCS NPUOPUTETHOM B 001acTH DU3UOIOTMYECKOM KUOEPHETUKH.

Ilo0 pynxuyuonassnoimu cucmemamu nOHUMAOM maxkue camo-
Op2aHU3YIOUUEC U CAMOPeYAUPYIOWUecs OUHaMuecKue opeanu-
3auuu, desmeabHOCMb 6CeX COCMAGHLIX KOMNOHEHMOE KOMmMOpbiX
s3aumocodericmeyem O0OCMUNCEHUIO NOAE3HLIX 04 OP2AHUIMA 6
Heaom npucnocobumensHsix pezyibmamos.

TakuMu pe3ynbTaTaMy NPEXAe BCEro SIBJSIOTCS pasjiMYHbIEe NTOKA3aTe/Ih Me-
tabonu3amMa ¥ BHYTpeHHell cpelbl opraHu3Ma. bosiee BBICOKMIT YypOBEHb COCTAB-
JISIIOT pe3yJIbTAThl MOBEAEHYECKOMN NeSITEIbHOCTH OTAENAbHBIX UHIAUBH/IOB U TOITY-
NSIUMA, W, HAKOHel, pe3y/JbTaThbl COLIMAJIBHOM AesITeJIbHOCTH YeJIOBEKa U €ro
MCUXUYECKOM HesITeIbHOCTH.

OyHKIVOHANIBHBIE CUCTEMbl (POPMUPYIOTCS KaK HA T€eHETHYECKOM, BPOXKIEH -
HO1, OCHOBE, TaK U B TIpoliecce MHAUBUIYATbHOM JXMU3HU XXUBOTHBIX U U€JIOBEKA.

APXUTEKTOHUKA ®YHKIITUOHANTBHON CUCTEMBI

DyHKUMOHAJIBHAS CUCTEMA JII0OOro YpOBHSI OpTaHM3allMyd MMeeT IPUHLHU-
MUAJIBHO OJHOTUITHYIO CTPYKTYPY (puc. 1.4) M BKJIIOYAeT clenymoliue obiuue,
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MoBeaeHveckan perynayvs

BeretatusHas
perynauyus

HepaHbii
LEHTp

PeyenTtopbi
pesynstata

Pesynbtar

BHewHnue BO3AERCTBUA

Merabonuam

FymopansHbie BNusaHWs

HepsHas adxpepeHTauvm
e

Puc. 1.4. O6was cxema dyHkunoHanbHoi cucteMbl (o [1.K. AHoxuHy).

YHUBEpCAbHbIE A1 PA3HBIX CHUCTEM, NepUdbepUYECKUE U LIEHTPaJIbHBIE Y3IOBbIE
MEXaHU3MBI:

® [10JIe3HBIN MPUCIOCOOUTEIbHBIN pe3yJbTaT, KaK BeAyl1ii moKa3aTesb Je-
SITEJIbHOCTU (PyHKLIMOHAIBHOI CUCTEMBI;

® pELENTOpbl pe3yabTaTa;

e o0patHy0 addepeHTaUMIO, TTOCTYHAIOUIYIO OT PELIENITOPOB Pe3y/bTaTa B
LUeHTpaNbHbie 00pa3oBaHUs PYHKLIMOHANBHOI CUCTEMBI;

® LICHTPAJIbHYIO APXUMTEKTOHUKY, NPEACTABISIONIYI0 M30MpaTesbHOEe O0b-
enHeHUE (PYHKUMOHAJIbHON CHCTEMOI HEPBHBIX 3JIEMEHTOB Pa3IMYHBIX
YPOBHEIl B crieliMajibHbIe y3JI0Bble MEXaHU3MBbl;

® LCITOJIHUTENIbHbIE COMATUUYECKUE, BET€TATUBHbBIE U SHAOKPUHHbBIE KOMITO-
HEHTbI, BKJIIOYAIOLIME OPraHU30BAHHOE 1leJ€HANPABJIEHHOE TTOBEEHHUE.

Oopatnas addepentanua. Jli06oe U3MeHEHUE pe3y/IbTaTa KOHTPOJUPYETCS
COOTBETCTBYIOLIMMMU pellenTopaMu. AddepeHTHAss UMITYIbCALIMS, BO3HUKAIOLIAST
B pelienropax GyHKUHOHANIBHOU cUcTeMbl, N0 ad¢epeHTHBIM MYTAM ITOCTYIAeT
B COOTBETCTBYIOIIME HepBHbIe LeHTpbl. OHa Ha3bIBaeTcst «oOpaTHas adpdepeHTa-
UMsI», TAK KaK MOCTOSHHO CUTHAIU3UPYET O COCTOSIHMU IOJIE3HOrO TMPUCIIOCO-
OUTENbHOIO pe3yjbraTa ¢yHKIHUOHANIBHOM cucTeMbl. Iloa BausaHMeM oGpaTHol
adgepentauuy B GYHKIMOHATBHYIO CUCTEMY M30WpaTeIbHO BOBJIEKAIOTCS MC-
MOJHUTENbHbIE MEXAaHU3MBbl, HAIPaBJeHHbIE HAa BOCCTAHOBJIEHHE MOTPEOHOro
IUIsST MeTaboiM3Ma MJIM COLMANIbHOM AesiTeJIbHOCTH pe3yibrata. ObpatHas adde-
pPEHTALIUS ABJAETCS TAKUM 00pa3oM TOi CTEPXKHEBONM OCHOBOI, 32 CYET KOTOPOM
OLIEHUBAIOTCSl BCE ITAllbl [TOBEACHHUS MO JAOCTUXEHHIO TOJIE3HOro pe3yibTaTa U
KOTOpasi OornpeieseT MPOLECChl CAMOPETYJIALIMK KaxX/ [0l pyHKIIMOHABHOI cUC-
TeMbl. C €€ MOMOLIBIO LIEHTPAJIbHAS HEPBHAas CHUCTEMAa MOXET PperyjJupoBaTh
[PUCITOCOOUTEbHbBIE PeaKLMHU LIEJIOTO OPTaHM3Ma B COOTBETCTBUHM C MOTpeGHOC-
TAMU OPraHM3Ma M YCJIOBHUSIMM OKpyxXatoluei cpensl. Hannuue 3peHa obpaTHoM
addepeHTaLNU deJaeT KaXAY0 GYHKIIMOHANBHYIO CUCTEMY LIMKIMYECKONH caMo-
peryiupymolieiicss opraHu3almei.
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Junamuka paborel QyHKOMOHANBHOM cHcTembl. LleHTpajibHBIM 3BeHOM
(GYHKUMOHAIBLHON CUCTEMBI J1I0OOro ypoBHSI OPraHU3aUMU SIBISIETCSL NOAe3Hblll
oas opeanusma npucnocobumenvusiii pezyabmam. OTKIOHEHWE 3TOTO pesysbTraTa
OT YpOBHSI, 00ECMEeYUBAIOIIEr0 HOPMATbHYID XU3HEAEATEIbHOCTh OPraHM3Ma,
HEMEUIEHHO BOCIPUHUMAETCS PEeUENTOPHBIMM anmnapataMd K TTOCPeSCTBOM
HEPBHOM U ryMmopasibHoOI obparHoit addepeHTalUnU U3GUpaATEIbHO MOOUITU3YET
crieliMaibHble HepBHBIe amnmnapathl. IlocienHue yepe3 HUCIONHHUTEIbHbIE MeEXa-
HU3MBbI, BKJIIOYAsl BEreTaTUBHbBIC PEAKIIMU U MOBeJeHHEe, BO3BPALLIAIOT MTOJIE3HbIM
MIPUCITOCOOUTENIbHBIN PE3YJIbTAT K HEOOXOAUMOMY AJISI HOPMAJIBHOIO METab0 13-
Ma ypoBHI0. Bce 3TH mpoilecchl MPOTEKAOT HENMPEPLIBHO C MOCTOSIHHBIM UHGOP-
MUpOBaHUEM LEHTpa GYHKLUUOHAIbHONW CUCTEMBI O NOCTUXEHUU UM HEZOCTH-
KEHUHM TOJIE3HOTO NTPUCMOCOOUTEILHOIO PE3YJIbTATA.

KuOepnernyeckne coiicTBa GyHKUMOHANBHBIX CHCTeM. B QyHKIIMOHANBHBIX
cucTeMax NposBIsAIoTcS 001UeKMOepHETUYECKUE CBONCTBA, B TOM YUCIE PEryJiu-
poBaHUe 10 KoHeyHoMmy 3¢ddekTy U o6MeH HHbopMaiueit. Peryiuposanue mo
KoHeyHOMY 2 deKTy B KUOEepHEeTHKE, KaK U3BECTHO, HAa3bIBAETCA OOpATHOI CBSI-
3p10. OOpaTHbie CBSI3U OTKpbITHI H. BHHEpoM B TeXHUYECKHMX yCTpoicTBax, a
IT.K. AHOXMH 0OHApYXWJI UX B XUBbIX OPraHM3Max B BUAE «0OpaTHO# addepeH-
TalLMKU», YTO COCTABUJIO MPU3HAHHBLIA MPUOPUTET OTEYECTBEHHOH HAYKU B 00-
JlacTh pU3noIornyeckon KUGepHETUKH.

PEDJIEKC 1 ®YHKINOHAJIBHBIE CUCTEMBI
KAK EJMHHAIBI XKU3HEAEATENBHOCTHA

Pednexc M PpyHKIMOHANIbHAS CUCTEMA BLICTYIMAIOT B KAYECTBE €AMHUI[ XXU3-
HeJIesITEeJIbHOCTH: pedieKe — Kak eAUHUIA OTPaXXeHHOH AesATeIbHOCTU, a hyHK-
LMOHAJIbHAS CUCTEMA — KaK eIMHMLA ITPOLECCOB CaMOpPEryasiliui. B oTiiuume ot
pediekca, KOTOpbIN CTPOUTCA Ha OCHOBE 3JIEMEHTAPHBIX MPOLECCOB BO3GyXIe-
HUSL M TOPMOXEHMUsI, B OPraHM3auUM (YHKUUMOHATbHBIX CUCTEM YYaCTBYIOT
MHTErpaTUBHBbIe Mpouecchl. O61ast Teopust GyHKUMOHAIBHBIX CUCTEM CTPOUTCS
Ha OCHOBE HEeCKOJbKMX BEAYLIMX MOCTYJIATOB.

IIpucnocobuTENbHbINA Pe3yJbTAT KAK BeAYLIMi cHcTeMooOpasytomuii ¢akTop.
PesynbraT ameiicTBHsA N1000H (hYHKUMOHAIBHOM CHUCTEMBl MPeACTAaBIsIET CoOOif
XM3HEHHO 3HAYMMBINA amanTHUBHBIN Ui opraHuM3Ma rokasaTteilb, obecleyuBan-
IUHI ero HOpMaJIbHbIE OTMpaBJieHUs B OMOJIOTMYECKOM U COLMAJILHOM ILJIaHE.
PeaynbTaT meicTBUSI BBICTYNAeT B KayecTBe Bedyllero ¢haktopa OpraHM3aluu
(YHKIMOHANLHBIX CUCTEM PA3JMYHOIO YPOBHSI, B YEM COCTOMUT €ro CUCTEMOOG-
pasylolas poJib.

TTone3HBIMU TTPUCTIOCOOUTEBHBIMU /151 OpraHU3Ma pe3yNbTaTaMu, PopMHu-
pPYIOIIUMH GYHKLUMOHAJBbHBIE CUCTEMBI PA3TUUHOIO YPOBHSI OpraHU3aliuU, sIBJIs-
I0TCSl CJIENYIOLIME.

MeTaboauyecKue pe3yabTaThl NIpeAcTaBieHbl 0OILUPHOI IPYINO pe3ybTa-
TOB JI€SITEIbHOCTH MHOTOYMCIEHHBIX, IJIaBHBIM 00pa3oM MeTab0IMYECKUX MOJIe-
KYJISIPHBIX IIPOLIECCOB B OpraHM3Me, BCJIEJCTBUE KOTOPbIX 00pa3yloTCs MMPOLyK-
Tbl, HEOOXOMMMBIE ISl TIPOLIECCOB TKAHEBOI0 MeTabo13Ma, U MPOAYKTHI, HApy-
UIAOLNE HOPMAJIbHYIO XU3HEAEATEIbHOCTD U MOJIeXAllMe YIATEHHUIO U3 opra-
Hu3Ma. KoHedHble MPOAYKTbI OCTAHABIMBAIOT UM, HA0GOPOT, YCKOPAIOT Teye-
HUe MeTabOJMYECKUX peaKlMil M BLICTYMAIOT, TAKUM 0Opa3oM, B ¢opMe roses-
HBIX [UIS1 OpraHU3Ma pe3yJibTaToB.
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Tl'oMeocTaTHYeCKHE Pe3yNbLTATHI [IPEACTABICHb! MTOKA3aTENSIMU KPOBU U ApY-
THX XHWIKUX Cpell opraHu3mMa — JuM(bl TKaHEeBOI, BHYTPUKMILEUHOMH, Leped-
POCTIMHATBHON W APYIMX XMIAKOCTEH, & MMEHHO YPOBHEM MNUTATEJIbHbIX Be-
1IECTB, ra30B, OCMOTHUYECKOTro jAapjeHusi, pH, naBleHUs KpOBU, TeMIiepaTyphl,
colepxXaHUsl (PU3NOJIOTMIECKU AKTUBHBIX BEILECTB: TOPMOHOB, OJIUTONENTUIOB,
HelipoMeInaTopoB U ap. Bce 3TU mokasareid B COBOKYITHOCTH 0GecrieyuBaloT
pasHble CTOPOHbLI HOPMalbHOrO MeTaboJiM3Ma TKaHeil U COCTaBJSIIOT AMHAMM-
YEeCKYIO BHYTPEHHIOIO cpeay OpraHu3ma.

Pe3ynbTaThl MOBeIeHYECKOH JeATENbHOCTH KHUBOTHLIX M YeJOBEKa, YIOBJe-
TBOPSIOIIME HX BelyliHe MeTaboanyecKue, OHOIOrHYecCKHe noTpedHOCTH. Baaro-
Japsi aKTUBHBIM MeTabOJIMUECKMM MpolleccaM BO BHYTPEHHEU cpeje opraHu3Ma
MOCTOSIHHO [IPOMCXOAUT mMoTpebieHue WU HAKOIUIeHWe ONpele/ieHHbIX Be-
1ecTB. D10 (OPpMUPYET NMUILEBLIE, MTOJOBbIE, BbIAEIUTENbHbIE, 3AIUTHbBIE U APY-
rie Guonoruueckye MOTPEOHOCTU KUBBIX CYIIECTB, YAOBIETBOPEHUE KOTOPBIX
yacTo TpebyeT aKTMBHOrO BO3JIEMCTBUS XHUBBIX CYUIECTB HA OKPYXAIOIUIYIO UX
cpeny. MHoro4yuciaeHHble (GaKTOpbl OKpyXalollleid cpelibl — TMUILA, BOJAA, KOM-
dopTHas TeMmriepaTypa, 0coOU MPOTUBOIMOJNOXKHOIO MOJA, 3ALIMTHLIE IPUCIIO-
COGJIEHUS U Hp., YAOBJETBOPSIOLLIUE BHYTPEHHUE MOTPEOHOCTH XUBOTHBIX, CO-
CTaBJIAIOT HaxoAsILUMecs 3a MpelesaMy OpraHu3Ma pe3yJibTaThl MOBEACHYECKUX
byHKLMOHANBHBIX cUcTeM. Pe3yibTaTaMu TOBEAEHYECKOU NesiTeNbHOCTH SIBJIsI-
10Tcst U HaKTOPBI, TIPENATCTBYIOIINE YAOBJIETBOPEHHIO META0OIMIECKUX U OPY-
I'MX MOTPEeOHOCTE OpraHM3Ma, KOTOPbIX JKUBbIE CYLLIECTBA B CBOEH JesTeNbHOC-
TH MBLITAIOTCS U30eraTh WM IPEeOLOJIeBaTh.

Pe3yabraTthl cTajgHOH (300COUHAJNbHON) HEATENbHOCTH KHUBOTHBIX. [lIpu
o0beqMHEHUH XHMBOTHLIX B COOOILECTBA MX WHAMBUAYaTbHbIE MOTPEOGHOCTH
MOAUUHSIOTCSI MHTepecaM coolLuecTBa. PesynbTartsl 300COLUANIBHON JesITeNb-
HOCTH XMBOTHBIX TPEACTABJIEHBI OTNpPEACTIEHHBIMU HEPAPXUYECKUMU COOTHO-
IIEHUSIMU B TMONYNALMUIX, OOUIMMHU yOeXuIlamMu, o000IIEHHBIM YIOBJIeTBOpe-
HUEM IUILUEBLIX, ITOJIOBBIX U APYrux noTpeGHocTel. JleaTeNbHOCTh XUBOTHbIX,
HaripapjieHHass Ha JOCTHXEHMUE 300COLMATBHBIX DE3YIbTaTOB, HEPENKO IMpH-
obpeTaeT anbTPYUCTUYECKUN XapakTep B HMHTepecax COOOLUECTBA M IpPEXIe
BCEro ero BbIXUBAHUS. B cTagHOl nesTEIbHOCTH Y KMBOTHBIX HEpeaKo HabJio-
JAeTcs M3MeHEeHWEe XapakTepa MX MHAMBUAYAJIbHBIX OUOJOTMYECKUX IMOTPEO-
HOCTEH.

Pe3ynbTaThl COUMAJBHON JeATEJBHOCTH 4YeJOBEKAa TPEACTABJIEHBI TpeXIae
BCEro IJIoJaMu yyeGHOIl M MPOU3BOACTBEHHOU NEATESbHOCTH, OBITOBON AKTHB-
HOCTU, MEPOIIPUSTUSIMU T10 3aLUUTe oOllecTBa, oOLUEHNEM C TIPEAMETAMU KYJIb-
TYpBbl U1 UCKYCCTBA H JIp.

Ponb pesyibTara aesiTeIbHOCTH 0COOEHHO 3HAYMMA B COLIMANbHO-3KOHOMH-
YEeCKMX OTHOLUEHMSIX, B YACTHOCTHU MPHU B3aUMOOTHOUIEHUSIX YEJOBEKA C OpYaHUsi-
MU MpOM3BOJACTBA. B mpoliecce Npou3BOACTBEHHON AESITEIbLHOCTH Y€JIOBEK C TI0-
MOLUbIO Pa3IMYHBLIX (GYHKIHMOHAJIBHBIX CHUCTEM METab0JIMYecKOro, TOMeo-
CTATUYECKOIO U NMOBEIEHYECKOr0 YPOBHEN JOCTUTAET COLMAJIbHO 3HAYUMBIX pe-
3yJIbTATOB.

CouuaabHas AesITEJbHOCTh YeJOBEKA B 3HAYMTEIbHON CTEMEHU CTPOUTCS
crielUaJbHbIMU (DYHKIIMOHANBHBIMU CUCTEMAMU, OMNPEAESIOUIMMU €ro NMCUXU-
YECKYIO, MBICIIUTENBHYIO NESTeNbHOCTh. Pe3ynpTaThl (hyHKIMOHAILHLIX CUCTEM
MCUXUYECKOHN JeATeIbHOCTH YeIOBeKa MpelCTaB/leHbl OTPAaXEHUEM B CO3HAHUM
YeJIOBEKA XM3HEHHO BAXXHBIX MOHSTHI, aOCTPAKTHBIX MPEACTABIEHUN O BHEl-
HUX IIpeEIMETaX U WX OTHOINEHUSIX, UHCTPYKIIUI, 3HAHUH U Ip.
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CoBOKYITHas1 IeATENbHOCTD JIIOJEN HaMpaBiIeHa Ha Co3IaHue OBLIECTBEHHO-
ro MpooyKTa, OXpaHy OKPYXalollei cpebl, MepOIpUsITUsl 110 o0lUECTBEHHOH 3a-
LIUTE U Jp.

MHOTOOBPA3NE ®YHKIINOHAJIBHBIX CUCTEM B OPTAHU3IME

MHuoroo6pa3re noJe3HbIX IJIsSi OPraHM3Ma NMPUCTIOCOOUTENbHBIX Pe3yJibTa-
TOB YKasblBaeT Ha TO, YTO 4ucHO PYHKUMUOHATBHBIX CUCTEM, OPraHM3YIOLIMX
pasIMuyHble CTOPOHBI XM3HEAESITETBHOCTU LIEJNIOro OpPraHu3Ma, Ypes3BbluaiHO
Beauko. OOHM U3 HUX ONpPEHesslloT pas3juuyHble MoKasaTeJu BHYTpeHHel
cpeapl, Apyrue oOyCIOBIUBAIOT MOBEJEHUE XUBBIX CYLLIECTB, UX B3aUMOIEICT-
BUE C OKpyXaiwluleil cpenoi u cede nogodHsIMU. OaHK GHYHKLUOHAJIBHBIE CUC-
TEMbI, 0COOEHHO MeTaboNINYEeCKOTO U TOMEOCTATUYECKOIO0 YPOBHsS, reHeTHYeC-
KU JeTEepMUHUPOBAHbI; JpYyrue ckjaabiBaloTcsi no Mepe ¢GOpMUpOBaAHUS U
YIOBJETBOPEHUSI MeTabOJIUYECKUX U B IEPBYIO ouepelb MOBEAEHYECKUX IO-
TpeOHOCTEH opraHu3ma. ’

CAMOPETYJIALIAA — MPHHIIAI TUHAMWYECKO
CAMOOPTAHN3AIINN ©YHKIIMOHAJIBHBIX CUCTEM

DyHKUMOHANBHBIE CUCTEMbl OPTAHU3YIOTCSI CAMUM XOJOM [poliecca XU3He-
JesITeJIbHOCTU: mpolieccaMy oOMeHa BELUECTB, FEHETUYECKU AEeTEPMHUHUPOBAH-
HBIMU U MPUOOpPETEHHBIMU MEXaHU3IMaMU MaMATH, a TAaKXEe MO Bo3jleiHCcTBUEM
¢axkTopoB OKpyXKaloLIEH CPEabI.

B ¢yHKIIMOHANBHBIX CUCTEMAX CAMOPETYJsILMs NMPUOOPETAET ceUMaNbHYIO
HanpaBJIeHHOCTb: OTKJIOHEHWE pe3yIbTaTa AesTe]bHOCTH GYHKUMOHAIBHOM cuc-
TEMbI OT YPOBHSI, 06eceynBaIOILIEr0 HOPMAIbHBIN MeTaboJIN3M (KU3HEHEATEb-
HOCTb) OPTaHM3MAa Y €ro agamnTalMIio K OKpYXalollel cpese, SABISETCS CTUMY/JIOM
K MOOHUJIM3ALIMY HEOOXOIUMMbIX 3JIEMEHTOB CUCTEMBI [J1s1 BO3BPALUEHUS 3TOrO pe-
3yJbTaTa K HOPMaJbHOMY YPOBHIO.

MHTEHCUBHOCTb INPOLIECCOB CAMOPETY/ISILUU  ONpPEAENIeT SHIOr€HHbIE
PUTMBL XU3HeAesiTebHOCTU. YeM Oojee BaxkeH MIS XKU3HeJESITeNIbHOCTU TOT
WY MHOM noKasaTe/ib BHYTPeHHEH cpeabl (HarpuMep, OCMOTUYECKOe IaBJIeHHE,
pH cpenbl), TeM akTuBHee M ObicTpee paboraerT ¢GyHKIMOHAJIbHAsi CHUCTEMa,
obecrneuyrBaloasi CBOEH NEATEIbHOCTBIO ONTUMANbHBIN [UIsI MeTaboiIn3Ma ypo-
BeHb 3TOro mnokasareiyisi. OLHOBPEMEHHO HESATENbHOCTb APYrUX (PYHKUMOHAb-
HbIX CUCTEM MEHee HalpsiKeHa.

B HOpManpHBIX YCIOBUSIX B AESITENbHOCTH KaXI0H (PyHKLIMOHANbHON CHUCTe-
MBI TIPOSIBJISIETCS CJIEyIOLLAst 3aKOHOMEPHOCTbL: 0011[asi CyMMa MeXaHU3MOB, BO3-
BPALLIAIOLINX OTKIIOHEHHBIN pe3yJIbTaT K UCXOJHOMY YPOBHIO, BCEr/la IIPEBbILLIAET
CYMMY OTKJIOHSIIOLIMX MeXaHU3MOB. MHBIMM CIOBaMM, B KaXnoi (yHKUMOHAIb-
HOU CHCTEME & 300p080M OpeaHu3me UMeeTCsl «3aIac MPOYHOCTH», TTO3BOJISIOLLUIA
el cripaBUTHCS C JIOOBIMU BO3MOXHBIMU OTKJIOHSIIOILIMMU BO3fercTBUsAMM. Tax,
HanpuMmep, B (YHKUHMOHAILHOW CHCTEMeE, OIpeAesiomeil ONMTUMAJIbHBINA IId
OpraHU3Ma ypOBE€Hb KPOBSIHOTO JABJIEHUs, 06luasi cyMMa AENpeCcCOpPHbIX Mexa-
HM3MOB B HOPMaJIbHBIX YCJIOBHUSAX C U3GBITKOM IPEBBIIIAET CYMMY IMPECCOPHBIX
MEXaHU3MOB; B (OYHKLIMOHAJbHOI CHCTEME NMUTAHUSA MEXAHU3Mbl HACBILICHUS
BCErAa JOCTATOYHDLI, YTOOBI 3aTOPMO3UTh MEXAHU3MBI IOJI0AA.
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OYHKIIMOHANBHBIE CUCTEMBI 1 TOMEOCTA3

PyHKLUNOHANbHbIE CUCTEMbl, OOYCJIOBIMBAIOILME CBOMMU CAMODErYJISATOP-
HBIMM MEXaHU3MaMH OTHOCHUTEJIbHYI0 YCTOMYMBOCTb PA3TUYHbBIX IMOKasarteieit
BHYTpEHHEI cpelbl, MPeICTaBASIOT KOHKPETHbIe (hU3UOJIOrMYECKHUE almapaTrhl
roMeocTasa.

PasnnuyHbie mokasatenu BHYTPEHHEH cpelbl opraHu3aMa, obecreyuBalolne
pa3TMYHbIE CTOPOHBI MeTab0/IM3Ma, TIOCTOSIHHO MJIM NEPUOAUYECKU U3MEHSIOTCS
Ol BO3ACICTBHEM BHYTPeHHHX (HakTOpoB M (pakTopoB BHellHel cpenbl. M Tosb-
Ko Onarogapsi MEXaHM3MaM caMoperyassuuu GyHKUMOHATbHbIE CUCTEMBI YIEPXKH-
BAaIOT 3TH [10KAa3aTe/JM OJIM3KUMH K OINpelesieHHOMY, OITUMAIbHOMY ISt XXU3HE~
JeATe/IbHOCTU ypoBHI0. Y13 3TOro crnenyet, YTO MOHSITUE «KOHCTAHTa» B OPraHU3-
Me YCIIOBHO. MOXHO rOBOPHTDb O «KECTKUX» KOHCTAHTaX, KOTOPble aKTHBHO yIep-
KUBAIOTCSI COOTBETCTBYIOIUMMHU (hYHKLIMOHATbHBIMU CUCTEMAMM y CTPOTO OIpele-
JIEHHOTO 3HAaYeHUs U OTKJIOHEHHE KOTOPBIX OT 3TOTO 3HAYEHUS IPUBOJUT K HEOD-
paTUMbIM HapyllueHUsIM MeTaboan3ma ¥ cMepTd. Hapsiny ¢ aTuM uMerotcs «miac-
TUYHBIE» KOHCTAHTHI, OTKIOHEHHE KOTOPbIX OT OTpeaeIeHHOTO YPOBHSI BO3MOXHO
B OTHOCHUTEJIbHO IIIMPOKOM LHU(PPOBOM U BpeMEHHOM IMarnasoHe Ge3 yiiepba uist
300poBbsi. [IpMMepaMi «XKECTKMX» KOHCTAHT SIBJISIOTCS YPOBEHb OCMOTUYECKOIO
JABJIEHUS, aKTUBHAsl peakilMsl KPOBH; NpPUMEPAMH «ILIACTUYHBIX» — YPOBEHb
KPOBSIHOTO HABJIEHUSI, TEMIEPATYPhl, TUTATEJBHbIX BEILECTB B KPOBH.

I'omeocTa3s 11e10r0 opraHu3ma orpeeseTcss CoOpyKeCcTBEHHOW U corjiaco-
BaHHON CaMOpeEryJupyloleics NesATeIbHOCTbIO PA3NMYHBIX (PYHKLUHOHAIbHbIX
cucteM. ITocKoNbKy B OpraHu3Me OTCYTCTBYET abCOJIIOTHOE MOCTOSIHCTBO BHYT-
pPEeHHEH cpelibl, a BCe €ro KOHCTAHThl JUHAMUYHBI U B3aMMOCBS3aHbI, IIPHHATO
TOBOPUTh HEe O ToMeocTase, a 0 roMeokuHese (B.A. 1lIugioBckuit).

OYHKIIMOHAJNBHBIE CUCTEMBI U AIATITAIIMS. OPTAHU3MA
K OKPYXAIOIIEN CPEJE

(MOyHKUMOHAIbHBIE CUCTEMbI MOBEACHYECKOTO YPOBHS, HNESATEJbHOCTh KOTO-
PBIX HarpaBJieHa Ha JOCTUXEHUE CYOBEKTOM WM COOOILUECTBOM OUOJOTrHYECKMX
WJIA COLMAJBHBIX PE3YJILTATOB, TAKXE OCYILECTBJISIETCS HA OCHOBE CAMOpPETYJIsi-
HuM. B 3TOM ciyyae moBeneHHUE ONpeAesieTCs! UCXOOHOW MOTpeOHOCThIO UHIU-
BUJIA UK COOOIECTBA, 4 JOCTUTHYThIE PE3Y/bTaThl AESITEIBHOCTU Ha OCHOBE 00-
paTHoit addepeHTau M0 TPUHLIMITY CAMOPETYJISLIMU [TOCTOSIHHO OII€HUBAIOTCS
C TOUKU 3PEHUS €€ YAOBIETBOPEHHUA.

OkpyXamlias cpefla, TAKUM oOpa3oM, OPraHUUYECKHU BKITIOYAETCS B AeSITEJb-
HOCTb OTAENbHbIX GYHKUMOHAJIBHBIX CUCTEM NTOBEAEHYECKOIO YPOBHS caMopery-
JAUMU. ToJNIbKO B3aMMOMENCTBME OPraHU3Ma C OKPYXAIOLIEH Cpeaoi MO3BOJISIET
5THM (GYHKUMOHAJIBHBIM CUCTEMAM, U OCOBEHHO COLMAIIBHOIO YPOBHS, obecme-
YUBaTh MMOJIE3HbIE Ul OpraHUu3Ma pe3yJibTaTbl U €ro ajanTalMIo K YCIOBUAM Cy-
LIIECTBOBAHUSI.

N30MOPOU3M OYHKIIMOHAJIBHBIX CUCTEM

B ¢pyHKLUMOHAJIBHBIX CUCTEMAX PAa3IMYHOIO YPOBHS IPOCMATPUBAETCS ONHO-
TUIIHBIA TIPUHIIUII OpraHU3aluu, NMOJYYMBIIMK Ha3zBaHUe u3zoMopdusma. Bmec-
T€ C TEM B HYUX MOXHO YBUIETb U HEKOTOPBIE PA3INYHA.
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B dyukuyuonansnsix cucmemax memaboauyeckozo ypoeHa OTCYTCTBYET UEHT-
panbHas apXMTEKTOHUKA. BONBUIMHCTBO (YHKUUOHAABHBIX cUCmeM coMeocmamii-
YecK020 ypoeHa TIPEACTABJIEHbl TOJILKO BHYTPEHHUMHU F€HETUUECKHMU JEeTepMU-
HUPOBAHHBIMM MeXaHU3MaMU caMoperyssiuuu. [lone3Hbie mpuUcmocoOuTEIbHBIE
JUISt OpraHU3Ma pe3yJIbTaThl AeSITEbHOCTH 9TUX (PYHKLIMOHAIBHBIX CUCTEM obec-
N€YMBAIOTCSA B OCHOBHOM BEreTaTHBHBIMU, HE KOHTPOJUPYEMBIMU MTPOU3BOJIBLHO,
MexaHu3Mamu. [TpuMepaMu Takux PyHKUUMOHAIBHBIX CUCTEM SIBISTIOTCS (DYHK-
LUOHAJIbHBIE CUCTEMBI, ONpEIeNsIolie ONMTUMANbHBIN A MeTaboau3ma opra-
HM3Ma YpPOBeHb Macchl KpOBM, (DOpMEHHBIX 3JleMeHTOB, pH, naBieHUe KpOBH.

OtnenbHble GYHKIIMOHAIbHbBIE CUCTEMbl TOMEOCTATUUECKOTO YPOBHS UMEIOT
BHeIlIHEE 3BEHO CaMOPETYJISILIMH, 38 CYET KOTOPOTO OPraHU3M B3aUMOMAeNCTBYeT
¢ BHelIHel cpenoit. PyHKUMOHANBHAS CUCTEMA JbIXaHUsA, HATIPUMEDP Hapsay C
BHYTPEHHUM BEreTaTHBHBIM 3BEHOM CaMOpPETYISILIMM, MUMeeT MPU HATUYUU HO-
CTATOYHOrO CONEPXaHUs I'a30B B OKPYXAIOLLEH cpefic OTHOCUTEIBHO MacCUBHOE
BHEILIHEE 3BEHO CAMOPETYJISILIMK, KOTopoe obecreurBaeT MocTyIJIeHHe Bo3IyXa B
aJbBEOJIbI JIETKUX, TIOTJOLIEHWE KUCIOpOoJa M BblAeJeHWE ABYOKHCHU yriepoja
(CO,). BHelHee 3BeHO caMOpETYIsILIUY UMeET Takxke yHKUMOHANbHAst cucTeMa
BbIIEJIEHUSI.

TpeTbio pa3sHOBUIHOCTb (MYHKUMOHATbHBIX CUCTEM TOMEOCTATHYECKOTO
YPOBHS TIPENCTABISIOT (DYHKUUOHANbHbIE CUCTEMbl C AKMIUGHBIM BHEUIHUM 36EHOM
camopezyasyuu, BKIIOYAIOLIMM LiejieHalpaBjieHHoe MOBeJeHHWEe XUBBIX CYIECTB
BO BHEILHEN cpele, CBSI3aHHOE HEpelKo C ee NpeobpasoBaHueM. Kak mpasuiio,
3TU PYHKIIMOHAbHBIE CUCTEMbI CTPOSITCSI HA OCHOBE BHYTPEHHUX MeTabouuec-
KHUX MOTpeOGHOCTEN opraHu3Ma M o0eclieyuBalOT MX ymoBieTBopeHue. LleneHa-
TpaBJIeHHas IOBedeHYECKas NeTeIbHOCTh B HUX OMNpeAeseTcs NesiTeIbHOCThIO
MO3ra, BKJIIOYasl ero BbICIIME OTHesbl. [IpuMepaMu SIBASIIOTCS CHUCTEMBI, 0Dy~
CJIOBJIUBAOLLME CBOEH JESITeIbHOCThIO ONTUMAIBHbBIA YPOBEHb MUTATEJIbHBIX Be-
IIECTB B OpPraHU3Me, OCMOTHYECKOEe AaBJIEHUE, YPOBEHb MPOLYKTOB METAGOIU3-
Ma, TeMIIepaTypy Tejaa U Ap.

B @ynkuuonansnbix cucmemax nonyasuuoHKHo20 ypoeHs MYHKUUIO LEHTPab-
HOM ApXUTEKTOHUKM BBIMONHSIOT CIieliMaNbHble, KAK TMpPaBUJIO, JUAUPYIOLIUE
ocobHu.

B gynkyuonaneneix cucmemax epynnogoeo u CoytaibHo2o yposHell u 8 pynkiyu-
OHAALHLIX CUCMeMAX NCUxXu4veckoll deamensHocmu 4esloBEKa pe3yJbTaT YacTo He-
[OCPEJCTBEHHO He CBSI3aH ¢ MeTaboJMYECKUMU MOTPEOHOCTSMU, a OTpaxaeT UX
U MOXET KOCBEHHO obecrieynBaTh. Takue pyHKIIMOHANBHBIE CUCTEMBI MOIYT OI-
penensTbcsi OObeNUHEHHON NeSiTeIbHOCThIO Jtofei, (pyHKUMSIMU MX MO3ra u
MPOU3BOAHOM OT 3TUX QYHKUHUI MOBEIEHYECKOH A TEIbHOCTDIO, 00ecneynBalo-
el JOCTHKEHUE TeX MJIM MHBIX MOJEe3HbIX IS JIIOACH MpUCIOCOOUTENBHBIX pe-
3yJbTaToB. [IpuMepoM Takoil GYHKUMOHATBLHON CUCTEMBI SIBJISIETCS TIPOU3BOACT-
BEHHasl JesiTeJIbHOCTh YeJloBEKa, HanpaB/ieHHasl Ha MoJlyyeHHe COLMAIbHO 3Ha-
YUMOFO IIJISI Hero U obllecTBa pe3yibTaTa, Harpumep cOopKa onpene/ieHHbIX 1e-
Tajeil, KOHCTPYMPOBAHUE CHEeLUUalbHbIX YCTPOUCTB, HANMUCAHUE KHUI W Ap.
MHorna pesyabrar nOesTeNbHOCTH GYHKUMOHANBHBIX CUCTEM IICHUXUYECKOTO
YPOBHS He BBIHOCUTCS 3a MpeleNbl MO3ra, KakK, HallpuMep, B CIyyae TBOPYECKOM
MBICJIMTEILHOM NesITeIbHOCTH YeJoBeKa.

HecMotpst Ha KaueCTBEHHbIE 0COOEHHOCTH (DYHKILIMOHANTBHBIX CUCTEM PA3HO-
ro ypOBHSI, OHM TEM HE MeHee BCerJa COXpPaHsIIoOT U30MOphHU3M UX CAMOPErYIHPY-
IOLIMXCST OPTaHU3alUi, 00ecneuuBAOLLIUX PA3TUYHbIE Ioe3Hble LIS GHYHKIVO-
HaJIbHOU CUCTEMBI U AJISI OPTaHU3Ma B LIEJIOM IIPUCIIOCOOUTENbHbBIE PE3YIbTATHI.
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TOJIOTPA®UYECKAN MPUHIIAIT OPTAHM3AIIAU
OYHKIIMOHAJIBHBIX CUCTEM

B dbyHKUMOHAIBHBIX CMCTEMAaX KaXIblii BXOASUIMIA B HUX DJIEMEHT B CBOUX
CBOMCTBAaX OTpaXaeT NesATeNbHOCTh BCeil (pYyHKIIMOHATBHOM CUCTEMBI B LIEIOM U
OCOOEHHO COCTOSIHME ee IMOJIE3HOro MPUCMOCOOHTENBHOro pe3yjbTata. ITOT
MPUHLIMIT OPraHU3alUy QPYHKIMOHANBHBIX CUCTEM OTpaxaeT UX rojorpaduyec-
KHU€e CBOMCTBA.

B pacnipeneneHHH JOMUHHUPYIOILUX MEXHUMITYJIbCHBIX HHTEPBAIOB HEHPOHOB
pasavYHBIX YPOBHEM MO3ra YeTKO OTpaxaeTcss UX BKIIOYEHHUE B pas3jiM4yHbIe
(yHKLIMOHANbHbIE cUcTeMbl. HelpoHbl, BKIIOYEHHBbIE, HAMPUMEDP, B IeATeNlb-
HOCTb (PYHKLIMOHAJIbHON CUCTEMBI MMUTAHUS, B TOJIONHOM COCTOSIHUM KPOJUKOB
KMEIOT TOMUHUPYIOLIUEe MEXUMITyabCcHbIe MHTepBanbl 10—20, 150 u 1000 mc.
Hejiponbl, BKIIOUEHHBIE B AEATENBHOCTb PYHKIUMOHAIBHO! CUCTEMBI BOAOLOObI-
BaHUsI, IPU BOMHOM HENPHMBALMUM KPOJHMKOB MMEIOT JOMUHMPYIOLIUE MEXMM-
nyibcHble HHTepBasibl 20—30 1 150 mc. HeitpoHbl, BKIIOUEHHbIE B AESATEIbHOCTD
OGOPOHUTENBHON (PYHKLUMOHAIBHOU CUCTEMBI Y UMMOOUIN3UPOBAHHBIX KPOJIH-
KOB, UMEIOT JOMMUHUPYIOILHE MeXUMNyabcHble MHTepBaiabl 40—50 u 150 wmc.
Tlocne KopMyIeHUsT WK MpyMeMa XUBOTHBIMU BOAbl MU YCTpaHEHHWs] ONACHOCTH
YKa3aHHbIE HEMPOHBI MEPEXOIIT HA APYTOi, peryisipHbIi, XapakTep aKTUBHOCTH:
y HUX Habmomaercss HOMUHHPOBAHUE TOJNIBKO OOHOrO KAaKOro-jiubo MexuM-
nyascHoro uHtepana | XKypasieB b.B., 1979]. Bce ato ykassiBaeT Ha TO, YTO B
nesATeIbHOCTH OTAEeNbHbIX HEHPOHOB, BKIIOYEHHBIX B JOMUHUpYIoLIHe GyHKUM-
OHAJIbHbIE CUCTEMBI, OTPAXKAETCS COCTOSIHUE UX KOHEYHBIX MPUCITOCOOUTENLHBIX
pe3yJIbTaTOB.

HMMetoTcst MHOrouYMcieHHbIe TPUMEpPbI, CBUIAETENbCTBYIOLLUE O TOM, YTO B
pPUTME [eSTEIbHOCTH JIIDOOro opraHa, Harpumep cepiia, AbIXaTeJbHOro arnmnapa-
Ta, MUILUEBOAA M XEJyldKa, OTPaXKaeTcsl ero BKIIOYEHHE B NESITEIBHOCTD Pa3iny-
HbIX QYHKIMOHANBHBIX cUcTeM opranusMa [Kpomun A.A., 1998].

HU3BUPATEJBHOE BOBJIEYEHHUE DJIEMEHTOB
B ®YHKIINOHAJIBHBIE CUCTEMBI

BaxHbIM cBOiCTBOM (YHKUMOHAJIBHBIX CHCTEM SIBISIETCS M30HpaTesibHas
MOOMIM3aLMS pe3yIbTaTOB JeATEJbHOCTU OTAEJbHBIX OPTaHOB M TKaHEl B Iie-
JIOCTHYIO OpraHu3aunio ¢yHKIMOHAIBHO! CUCTEMBI.

Kaxnas ¢pyHKUMOHANIbHAS cUCTeMa ISl obecrieyeHUs1 CBOEro, II0JIE3HOTO
IUIA OpraHM3Ma B 1I€JIOM pe3yjbTaTa U30MpaTeNbHO OObeAUHSIeT TKAHEBbIC 3Jie-
MEHTBI Pa3IMYHOrO YPOBHSI, NMpPUHAJIEeXalllMe K pa3IMYHbIM aHATOMHYECKUM
obpazoBaHusM. DYHKUMUOHAIbHBIE CUCTEMbl IS TOCTUXEHHUS pasHOOOPa3HbIX
IIPUCIIOCODUTENBHBIX PE3YNBTATOB MOTYT MCIIONb30BAaTh pa3Hble WU OOHH U T
Xe BHYTpeHHME opraHsl. Tak, paboTa cepila MOXeT ObiTb MCIOJb30BaHA KakK
IUTSE TTOAEPXKAHUS TIOCTOSTHHOTO YPOBHSI KPOBSIHOTO JABJEHHS, TaK M IJIsT obec-
[eYyeHus razoobMeHa, CoXpaHeHHUsT ONITUMAIIBHOM TeMIepaTyphl Tejla, MUTaTe b~
HOro roMeocrasa u np. Pa6oTa noyek, KpoMe BbLACTUTEIbHON PYHKUMUH, MOXET
ObITh MCIOAb30BaHA Mt obecrneyeHUs ONTUMANBHBIX Wit MeTabonausma pH
KPOBHU, OCMOTHYECKOIO OABJIEHUS, TEMIIEPATYPhl U AP.

BHyTpM Kaxmoil (pyHKIMOHAIbHON CHCTEMBI UMEETCS BO3MOXHOCTb Ypes-
BbIYa{HOI B3aMMO3aMeHsIEMOCTH, B3aMMOKOMIeHcAlUU UX 3PPEKTOPHBIX Me-
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XaHu3MoB. [lpu BbIXOAE U3 CTPOSI OAHOTO WJIM HECKOJBKHX HMCIOJHUTENbHBIX
KOMITOHEHTOB (PYHKLIMOHAILHONH CUCTEMbl obecIeyeHue ee KOHEYHOTO MPUCITO-
COOUTENBLHOIO PE3YyIbTaTa MOXET OBITH OCYILIECTBIEHO APYTUMU BXOASLIMMU B
Hee KoMroHeHTamMU. Cpenu MCMONHUTENbHBIX MEXAaHH3MOB €CTh OBLICTPOAEIHCT-
ByloL[Me (OMepaTUBHbIE) U MeNeHHOoAeHcTBYOUMe (cTpaTternyeckue). Hanpu-
Mep, TpU MOBBLIIUIEHUU KPOBSHOIO AABICHUS MOUTH CPa3y U3MEHSIOTCS MPOCBET
COCYIIOB, CepAeYHbIA PUTM, CKOPOCTh KPOBOTOKA. EC/IM 9TU peryimupyiowmue Biu-
SHHUS He 00ecrneuyuBaloT HOPMAJIU3ALMIO OJNIE3HOTO NPHUCIIOCOOUTENLHOIO pe-
3yJbTATA, MEHSIIOTCS 00BEM LIMPKYIUPYIOLEH KPOBH M CBOMCTBA KPOBU. 3HAYU-
TeJbHO IMO3IHEE B NPOLECCHl CAMOPErYJSLMU MOTYT BKIIOYATHCS TTOYeYHbIe
dakTopbl, KPOBETBOPEHHE U KPOBOPA3pyLUeHUE.

B3AMMMOCOJENCTBUE DJEMEHTOB
B ®YHKIMOHAJIBHBIX CUCTEMAX

BxiiloueHHe OTMEeNbHbIX OPraHoB M TKaHed B GYHKIMOHAIBbHBbIE CHUCTEMBI
BCErja MPOUCXOAUT IO TIPUHLIMITY 83aiimocodelicmeus, T.e. KaXIblil 3JEMEHT He
MPOCTO MACCUBHO BKJIIOYaeTcsi B GyHKUMOHANbHYIO CHUCTEMY, HO, B3aMMOIEHCT-
BYSl C JIpYTUMHU 3JIEMEHTAMHU CUCTEMbl, AKTUBHO CIIOCODCTBYET JOCTUXEHMIO €10
I10JIe3HOr0 MPUCTOCOOUTENBHOTO PE3yJIbTaTa.

Hau6Gosee oTyeTnnBOo U30UpaTeibHOE B3AaMMOCOAEHCTBUE OCYILECTBISIETCS
MeXIy obbeIMHEHHBIMU B (DYHKLIMOHA/IbHbIE CUCTEMbl HEPBHBIMU DJIEMEHTAMHU
Pa3TUYHBIX YPOBHEU LEHTPATbHON HEPBHON CUCTEMBI.

B3AMMOJENCTBUE ®YHKIIMNOHAJIIBHBIX CUCTEM
B IIEJIOM OPTAHM3ME

B nenom opraHusMe B3auMoeiCTBUE pa3IUYHbIX GYHKIIMOHANBHBIX CUCTEM
CTPOUTCS HA OCHOBE HECKOJbKUX MPUHLIMIIOB — UEPAPXUU U MYJIbTUIIApaAMeTpU-
YECKOIo B3aMMOAEHCTBUS, NOCIEN0BATEIbHOIO B3aMMOIEHCTBUSI, CUCTEMOTEHE -
3a ¥ CUCTEMHOTrO0 KBAHTOBAaHUS IPOLIECCOB XU3HEAESATEIbHOCTH.

Wepapxua yHxunonanbHbix cucrem. HMepapxust GyHKUMOHATBHBIX CUCTEM
COCTOUT B TOM, 4YTO B KaXIblil JaHHBIi MOMEHT BPEMEHU AESITENbHOCTb Opra-
HM3Ma OmpeaeisieT JOMUHUPYIOLIAsl B IJIaHe BbDKMBAEMOCTUM WJIM aJamnTalyu
K BHelUHel cpele ¢yHKUMOHaNbHasi cucteMa. [1pMHUMN JOMWHAHTBI OTKPBIT
A.A. YXTOMCKHUM.

JoMuHUpoBaHUe HYHKIUOHANBHBIX CUCTEM B LIEJIOM OPTaHU3ME ONpenes-
eTcsl X GMOJIOTUYEeCKOM, a /sl YeJIOBEKA B TIEPBYIO ouepelb COIUATbHON 3HAUM-
MOCTbIO.

[1o oTHOLIEHUIO K KaXXI0W JOMUHUPYIOLIE PYHKIIMOHAIBHOM cHcTeMe Bce
npyrue ¢hyHKIIMOHANIbHbIE CUCTEMbl B COOTBETCTBUM C UX OUOJOTHUYECKON U CO-
LMAJBbHOI 3HAYMMOCTBIO BHICTPAUBAIOTCSI B OINpPEACIEHHOM HepapXuyecKoM I10-
psiiKe, HauMHAask OT MOJIEKYJSIPHOrO BIUIOTh 10 OPraHU3MEeHHOro M COLMAaIbHO-
obuiectBeHHOTO ypoBHei. ITocne yaoBneTBopeHUst Bedyllei MOTpeOGHOCTH Jesi-
TEJIbHOCTbIO OpPraHM3Ma 3aBJaJIeBaET clenylollasi, Beayliast 1o COLMaTIbHON WIK
OHOJIOTMYECKOM 3HAYMMOCTH, NIOTPEOHOCTb, KOTOPAast U CTPOUT JOMUHUPYIOILYIO
yHkuMoHanpHy0 cucteMy. [1o OTHOIEHUIO K 3TOM PYHKLIMOHATBHON cUCTEME
ApYTHUe TaKXe BbICTPAUBAIOTCS B HEPAPXUYECKOM Nopsiake. CMeHa JOMUHHUPYIO-
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el GyHKUMOHANbHOW CUCTEMBI HA IPYIYI0 AUHAMUYECKH OCYIECTBASIETCS B
T€YEHUE XU3HW UHIAMBUIOB, OTPaxasi CYyLLHOCTb HEIMPEPBIBHO TMPOUCXOMASIIETO
oOMeHa BELLEeCTB U 3HEPrMHU U MOCTOSIHHOTO B3aUMMOMAEMCTBUS C OKpYXalolei
cpenoin.

MleannapameTpnqecxoe B3auMoaeicTBue. B3auMoneicTBue pa3TUYHbIX
(YHKUMOHANBHBIX CUCTEM OINpenensieT UX oboOlIeHHYIO OesaTenabHocTh. Kak
NMpaBWIo, WU3MEHEHUE OIHOrO I[10KAa3aTensl, pe3yjabTara AeATEJIbHOCTH OMHOM
(GYHKUMOHANIbHOM CUCTEMbI, HEME/UJIEHHO CKa3bIBAETCS Ha pe3yNbTaTax AesTeNb-
HOCTU ApYruX (YyHKUMOHAJbHBIX CUCTEM, WJIM OJAHH MapaMeTp CJAOXHOTo pe-
3yJNIbTaTa AESITENbHOCTH (DYHKIIMOHAILHONM CUCTEMBI TPUBONUT K U3MEHEHUIO €0
IpYryx MapaMeTposB.

[TpuUHLMIT MYTBTUITAPAMETPUUECKOTO B3aUMOJIEMCTBUSI OTYETIIMBO BBISIBIISA-
eTcsI, HallpUMEp, B JEATENBHOCTU GYHKIIMOHAIBHOU CUCTEMBI, OTpelesIolei
OTITUMAaJIbHBIH YPOBEHb Ia30BOro coCTaBa KpoBU. B 3Tol (pyHKUMOHANIBHOM CHUC-
TeMe, OJHOBPEMEHHO OCYIIECTBJSETCS B3AUMOACHUCTBUE HECKOJbKUX B3aUMO-
CBsI3aHHBIX JbIXaTenbHbIX Nokasateneit — pH, Pco,, Po,. U3MereHue ogHoro us
HUX IPUBOJUT K IepepacripeieIeHUI0 COIePXaHUsl IPYTHX.

ITpuHLIMD MYJbTMNIAPAMETPUUYECKOTO B3AUMOACWCTBUSI PaCIIpOCTPaHSIETCS
MpakTUYEeCKHX Ha BCE IMOKA3ATEJIM TOMEOCTAa3a U OOBEOUHSET NesiTeNbHOCTh pa3-
JIMYHBIX (PYHKLMOHANLHBIX CUCTEM TOMEOCTATUYECKOTO ypom—m B €AUHYI0 0006-
LIEHHYI0 QYHKIIMOHATbHYIO CUCTEMY TOMEOCTa3a.

B dbyHKUMOHAIBHBIX CUCTEMAX MHOTOCBS3HOTO B3aMMOJENCTBUS XapaKTep-
HO, YTO OTKJIOHEHHUE OT OITUMAaJbHOTO YPOBHSI TOI'O UM MHOTrO TMapamerpa pe-
3yJAbTATa SIBISIETCS CTUMYJIOM K HaIIpaBjJCHHOMY TiepepacrnpeneieHuio (B orpe-
JeJIEHHBIX COOTHOUIEHMSIX) 3HAYEHUW BCeX APYTMX TApamMeTpoB pe3y/bTAaTOB
0000111eHHOM PYHKIIMOHAJIBHOMU CUCTEMBI.

IlocnenoBareabHOE B3aHMOREHCTBHE (PYHKIHORAILHBIX CHCTeM. B 11e/i0M op-
raHWU3Me TPOSIBJSAETCST KOHTUHYYM NeHUCTBUST Pa3sIu4YHbIX GYHKIHOHAIBHBIX CUC-
TE€M, KOTAA AESITENbHOCTb OAHOU (PYHKUMOHAIBHOU CUCTEMBl BO BPEMEHU CMe-
HsieTcs Apyroi. OTYETIMBO 3TOT MPUHLIMIT MPOSIBASIETCS, HANpUMep, B KOHTH-
HyYyMe IIpOLIECCOB MUTAHUS U MUllleBapeHus. B mocienoBaTesbHbIX IpoLeccax
MpueMa MUK U 00paboTKH MUTATENbHBIX BELUECTB MOXHO Hab/1100aTh JUHAMHU-
KY IOC/Ieq0BaTEBHON CMEHbBI Pa3IUYHbIX PYHKIMOHAJIbHBIX CUCTEM C UX OYep-
YEHHBIMM B KaXIOM cllydae KOHEUHBIMU pesyiabTaTaMu. DyHKLIMOHAJIbHAS CUC-
TEMa, OMpPeNesIIoONIasi [IOMCK M HAXOXIEHUE IMUILU, MPUA YyNOTPeGJIeHUUN TUILU
CMeHSeTCH HOeATENbHOCTBIO (PYHKIIMOHAIBHOM CUCTEMBI, PEe3YNbTaTOM HESITE/b-
HOCTU KOTOpOIi ABJisieTcs 06paboTKa MUILKU B POTOBOM MOJIOCTH, KOTOpas 3aBep-
LUAETCS OTBETCTBEHHBIM pPe3yJbTaTOM — akKToM rioTaHus. [Ipoueccsl MexaHU-
YecKOl M XUMHYeCcKOoH oO0pabOTKMU MHUIUMU B XKeNyOIKE C KOHEUYHBIM pE3yJbTa-
TOM — TOCTYIJIEHMEM IMUILIM B ABEHAAUATUIIEPCTHYIO KUAILKY ONPENEAsTIOTCS aK-
TUBHOCTBIO Tocienyomeil ¢GyHKIHOHANIbHON cucTeMbl. OOpaboTKa MUTATENb-
HbIX BEIECTB B TOHKOI KUIIIKE 3aBEPIIAETCSI UX BCACBIBAHUEM, 110OCJIE YETro Mpo-
KCXOAUT CMEHa MUIIEBAPUTEIbHBIX (YHKIIMOHAIBHBIX CUCTEM Ha (YyHKLHO-
HAJIBHYIO cUCTEMY (POPMHUPOBAHMSI U BbIBEAEHHUS] U3 OpPraHU3Ma KaJoOBBbIX Macc.
3aBeplIAIOIIMM Pe3YJIbTATOM AESITEJIbHOCTU 3TOM CUCTEMBI SIBJISIETCS aKT Aede-
kauuu. ITociaenoBaTenbHasa OeSATENBHOCTb BCEX STUX QYHKLUMOHATBHbBIX CUCTEM,
obecIeynBaloMX MUTaHHE OpraHU3Ma, JKECTKO MeHETUYECKH MpOrpaMMHUpyeTcs
CHelUMaJbHBIMM LIEHTPAMU HEPBHOM CHCTEMBI, a IIPpOrpaMMHUPOBAHUE UX IOC]E-
JOBAaTEILHOTO BKJIIOUEHHUSI OCYLIECTBJSIETCS [0 OIEPEXAOWIEMY IIPUHLIUILY.
Kaxapiil npemuiecTBYIOUIMiM pe3yibTaT JesiTeIbHOCTU COOTBETCTBYIOUIEH (PyHK-
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LUMOHAILHONW CUCTEMbI — HAa OCHOBE OOPATHOI HEPBHOK U ryMOpPaJIbHOW CHUTHA-
JIU3aLMK OLEHHMBAETCS COOTBETCTBYIOLUIMMU MEXAaHU3MaMH, MOCje 4Yero Mnpouc-
XOJIUT CMEHAa 3TOI (PyHKLMOHATBHOU CUCTEMbI HA IPYIYIO.

AHaJIOTUYHBbIE NTPOLIECCH] TIOCAEA0BATEIbHON CMeHbl (DYHKLUMOHANBHbBIX CUC-
TeM HabJII0AaloTCs B JUHAMMKE IPOLIECCOB JbIXAaHUSI, BbIIENEHUs, KPOBOOOpa-
LLIEHHUS, TTOBEAEHHUS.

CUCTEMOIEHE3

Cucremorene3d — u30UparTe/ibHOE CO3peBaHWE (DYHKIMOHAIBHBIX CUCTEM M
MX OTHEJIbHBIX YacTeil B Mpoliecce NMpe- U MOCTHATAbHOIO OHTOreHe3a.

[Iponeccel cucTeMoreHe3a oIpeaensiioT NocieNoBaTebHOe pa3BUTHE, CTa-
HOBJIEHWE M B3aUMoIeHCTBUE DYHKIMOHANBHBIX CUCTEM U UX AECTPYKLMIO B 10-
BOJIbHO JUTMTEJbHBIX OTpe3Kax MHAWBUAYATbHOMN XU3HU XUBBIX CYLLIECTB.

CucreMHoe KBAHTOBAHHE NPONECCOB XKM3HeaeATedbHOCTH. [lepHoanyecku
BO3HMKAaIIKe MeTabonnyeckre MOTPeOHOCTH XHUBBIX CYLIECTB MEPEBOASAT KOH-
THUHYYM UX XKU3HEAESITEIbHOCTH B IHUCKpeTHYIO ¢dopmy. Bce MHoroobpasue xus-
HeJeaTeJILHOCTH B ee AMHaMUKe pa3buBaeTcsi Ha MocjiefloBaTebHbIA Pl pe-
3yJIbTATUBHBIX OTpe3KoB. Kaxaplil pe3ynbTATUBHBINA OTPE30K XU3HEAeATeIbHOC-
TH, OMpeaensieMblil cneuuanbHoil GyHKIMOHANBHON CUCTEMOM, paccMaTpUBaeT-
cs Kak «cucteMHblit kBaHT» (K.B. Cynmakos).

«CHUCTEMOKBAHTbI» OOHAPYXUBAIOTCS Ha PAa3HbIX YPOBHSX XW3HeENesITeNb-
HOCTH, HallpUMep «CUCTEMOKBAHTLI T€HOMA, OMNpEeAEsSIIoIMEe pa3BUTHE SMOpPUO-
Ha, IJIoJa M pacTyulero opraHusma. Ha ypoBHe mertaGonuaMa IMposiBISIOTCS
«CHCTEMOKBAHTBI» Pa3IMYHBIX PE3yJbTATUBHBIX XMMUUECKUX peakinit. Ha ypos-
HE rOMeOCTATUYECKHUX IPOLIECCOB KBAHTOBAHUE OTYETIMBO MPOSIBSETCS B IMpO-
lieccax MHIeBapeHUs], OBIXaHWs, BBLIACJIIEHUSI, KPOBOOOPALLEHMS, B TOJIOBBIX
byHKIUAX U Ap.

B npouiecce nbixaHMsi, HaIIPUMEP, MOXHO BBIACJUTH CAEAYIOLIME «CUCTEMO-
KBAaHTBI» CO CBOMMM KOHEUYHBIMM pe3yJbTaTaMU: BIOX M MOCTYIUIEHHE ompene-
JIEHHOTO KOJIMYECTBA BO3/lyXa B alibBeoibl; Iud¢hy3ng razoB U3 ajbBeoJ B Jeroy-
Hble KanWUISIpbl; TPAHCNIOPT KUCJI0pOoaa K TKAHAM; AUddy3us razor us xamui-
JISIPOB B TKAHU U U3 TKAHU B KPOBb; TPAHCIOPT ra3oB K JErKUM; aJlbBEOISIPHbII
ra3oo0OMeH; BbIIOX.

[IpUHUMIT CUCTEMHOIO KBAHTOBAHWS PacIpOCTpaHsieTcsl M Ha MOBeJeHUE
XXMBBIX cyuiecTB. KaXmblif «CUCTEMOKBAHT» IMOBEIEHUS BKIIIOYAET 3TAITHbIE U
KOHEYHbIE PE3YJIbTAThl MOBEAEHUS, YIOBNETBOPSIOIME UCXOAHYIO MTOTPEOHOCTD.
[TapaMeTpbl pe3yjabTaTOB TOBENEHYECKONH AEATEJbHOCTH MOCTOSIHHO OLIEHWBA-
10TCS1 ¢ TIoMOlIBIO obpaTtHOi addepeHTaly, nocTynawineit oT MHOro4YMcIeH-
HBIX U Pa3HOOOPA3HBIX PELENTOPOB B LEHTPAJIbHYIO HEPBHYIO CHCTEMY.

«CHCTEeMOKBAHTBl>» LEJeHANPAaBIEHHON NeATEIbHOCTH MOTYT CTPOUTBHCS HAa
OCHOBe OHoJlorHyeckux (MeTaboJIMYeCKUX), a Y YeloBeKa — COLMAJbHBLIX ITO-
TpeBGHOCTEN.

Bce BbIILIEU3IOXEHHOE T103BOJISIET JaTh CeAYIOlliee onpeeeHue.

Duzuosocus — Hayka, Komopas HA OCHOGE HACHMHLIX RPOUECCOB
U MEXAHUIMO8 CMpOUm CUCMEMHYI0 OuHAMUKY pabombt yea020
opzanuzma.



Jdexunnsa 2| KIETKH A TKAHN

KJIETKA

YIBTPACTPYKTYPA KJIETKH

Kinerxa siBasieTcsl 3JIeMEHTApHON CTPYKTYPHO-(DYHKLIMOHANBHON eIUHULEN
PacTUTENbHBIX U XHBOTHBIX OPTAHU3MOB, CITOCOOHAsI K CAMOBOCIPOU3BENCHHIO,
caMoperynsiuuu, camooGHoBieHuio. B 1665 r. Pobepr I'yk Bnepsbie omnucan
kierky; B 1839 r. lllneitnen u LllBanH pa3paboTain OCHOBB KJIETOYHOM TEOPUM;
B 1953 r. Yorcon u KpukK 3an0XuaU OCHOBBI MoJieKyJsipHOil 6uonorun. Cospe-
MEeHHasi HayKa O KJIeTKe — LIMTOJIOTUS — HM3yyaeT TOHuYaMILUMe MeXaHU3Mbl ee
dyukunoHupoBanusi. TToBpexneHue KIETKU JIEXUT B OCHOBE BCEX BUAOB IMaTO-
JIOTUYECKUX TIPOLIECCOB.

Jlnst BceX KMBOTHBIX KJIETOK XapakTepHbl OOlIMe 3JeMEHTbl M TIPUHUMI
ctpoerus (puc. 2.1). JIiobast kneTka UMeeT TaK Ha3biBaeMble TUITMYHBIE KOMIIO-
HeHTB. Ll M TOo MmN a3 Ma, cocrosias U3 XUAKOH YaCTU — MaTpUKca, WiIH oc-
HOBHOTO BellieCTBa, SIBJISIETCS TOM XXUIAKOW (PA30i KIeTKU, B KOTOPOIii MPOTEKAIOT
OCHOBHble OUMOXMMUYECKHE W (PU3UOJIOTMUECKHE TMPOLECChI, OCYLIECTBIAIOTCS
TKaHeBoe AbIXaHWUe, KJIEeTOYHbIH MeTabonu3M u Apyrue dyHKLMH. B ocHOBHOM
BEILECTBE 1{UTOINA3MBbI paclipeleseHbl €€ CTPYKTYPHbIE KOMITOHEHTBI — B K JI 10-
YeHMUS M opraHeJJbl 06UIEero M crelHalbHOTo HazHayeHus1. boapimH-
CTBO KOMIIOHEHTOB LIMTOTUIA3MbI OTAEJNEHO OT OCHOBHOIO BellleCTBA OMOJOIM-
YeCKMMU MeMOpaHaMM.

S0po kaemku TakXxe OTJAENEHO OT IIUTOIUIA3MBI siAepHO MeMOpaHoii. dapo
peryjiMpyer XU3HenesITeIbHOCTb KJIETKU B LIEJIOM, OCYLIECTBISET Ilepeaayy reHe-
THYeCKoi MH$pOpMalMHU, CUHTe3 OejlKa U pelelidIo psiaa TOpMOHOB. Jrdonaas-
Mamuveckas cemb SIBASIETCS TIABHLIM [E€MO KaJblUsl; pubocombl CUHTE3UPYIOT
GeJIKU, MUMOXOHOpUN YYACTBYIOT B TeHepaluu W aKKyMYNSIUUKW DHEpPruu; naac-
munyamsili komnaexc (KoMIuiekc I'oJbaXu) — B CEKpEeUMH GUOJIOTUYECKU aKTUB-
HBIX BelIeCTB. Jluz0combt OCYLLECTBISTIOT IepeBapuBaHUe MOTJIOIEHHBIX KIeTKa-
MU TIUTATEIBHBIX BEILECTB; MUKPOCOMbI U HePOKCUCOMbl — CUHTE3 U MHIYKUHIO
depMeHTOB, MeTabOIU3M YYXKEepPOAHBIX (B TOM YHCJIE JIEKAPCTBEHHBIX) BEIECTB
1 06e3BpeXUBaHUE TOKCUYHBIX TIEPEKUCHBIX NTPOAYKTOB O6MeEHa.

CBOMCTBA U ®YHKIIUM KJIETKHA

CrenmanM3anusg KJeToK. Bce KieTKH crelMaau3upoBaHbl I BbITOJIHEHUS
GYHKLMHU, onpenenseMoil 0cOGEHHOCTSIMU ee YIbTPaCTPYKTYPhI 1 opraHesur. Ha-
[IPUMED, MblldeyHAs KAemKd, NIpelHa3HaYeHHasl IS COKPAleHHsl, UMEeT orpe-
JeJIEHHbI XUMMYECKUIA COCTaB, COKpAaTUTeNbHbIE GeKU, 3HAYUTEIbHOE KoJinye-
CTBO KaJbliMs, BKIIOYEHHUS B BHAE MIMKOreHa u ap. KieTku causucmoi oboarouxu
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s MukpoTpyBouku

MnacTMHYaTLI KOMNNEKT
MUHOUMTOIHBIA NY3blpeK

MWUKPOBOPCHHKW

= ToHO(UNaMEHTLI

YKupossie kannw

nagkas aHgonnaa-
marudeckan ceTb

LieHTpuonin
CexpeTopHbie
rpaHynbi

MNOTHbIA KOHTAKT — = MWTOXOHAPWA

-
ubocombl

LLlepoxoBaTtan aHgonnaa-
MemBpana LiuTonnasma maTu-eckan ceTb

Puc. 2.1. TunuyHas syKapHoTHUeCKas KjaeTka (cxema).

KWIIIEYHWUKA, T[pe/lHAa3HAYEeHHble JUIS BCACBIBAHUS TUTATENbHBIX BEILECTB M
BOJIbl, MMEIOT CIeLlMaIM3MpPOBAHHbIE OpraHesibl B BUIE MMKPOBOPCHHOK; Mep-
HameabHble PpecHUYKL 3TMUTENUS OPOHXUAJIBLHOIO Aepesa obecneynBaIOT JpeHax-
HYIO (DYHKLMIO OBIXaTeJIbHBIX MYTEH; Mukpompybouxu pelenTopHbIX KIeTOK BKY-
COBBIX JIYKOBMIL $I3bIKA YYACTBYIOT B MEXaHM3Max KOAMpOBaHUs MH(boOpMaLMK O
CBOMcTBax nMUlUeBbIX BellecTB. Ocoboe 3HaYeHHEe B CHHTE3€ M BblieJeHuH buo-
JIOTMYECKH AKTHUBHbBIX BELUECTB MUMEET CEKPETOPHBIN annapar KJIeToK 3HJOKpPItH-
HbIX Jceae3 W HelipoHoeé Mo3sra. KieTku welipoeauu, BBIMONHSIOUIME OTMOPHYIO M
TpochudecKkyo HYHKIUUHN 10 OTHOLUEHHUIO K HEPBHBIM KJIeTKaM — HelfpoHaM, oT-
JIMYAIOTCS OTPOMHBIM KOJIMYECTBOM KOPOTKMX BETBSIIIMXCS OTPOCTKOB, KOHTAK-
TUPYIOLLIUX C HeHpoHaAMM TpU TIOMOLIM <«HOXek». Hakowern, mobas kierka
umeet Guonoruyeckue MemMOpaHsl.

Ilonnepxanne Kiaerodnoro romeocras’a. Kierka crocobHa mnomgepXusaTh
OTHOCHMTEJIbHOE MMOCTOSIHCTBO CBOEH BHYTPEHHEH Cpelbl, T.€. KAeMOo4HbIll 2oMeo-
c¢ma3. OCHOBHYIO poJib B 9TOM IpOLLECCe UIPalOT LIMTOIIA3Ma KJIeTKU U ee MeM-
6paHa. Hanpumep, KOJIIOMIHO-O0CMOTHYECKOE JIaBJIEHUE KJIETKH MOIepKUBAET-
csl 3a cYeT OMpe/e/IeHHOro colepxaHus OeJKOB, aMUHOKHUCIOT, MMJIPATUPOBAH -
HbIX HOHOB M BO/Ibl. AKTUBHAas peakius LKMToruiasMbel (pH) coxpansietcst Ha oT-
HOCHUTEJIbHO TIOCTOSIHHOM YPOBHE OJiarojapsi Haauuuio oydepHbIX cucTeM Kiet-
KM, B yacTHocTH GydepHoii cucrembl remoriobuna. Kirerounas membpana Bbi-
MONHAET B 3TOM cllyuae OGapbepHylo GyHKUUIO, npefoTBpaias CyllecTBEHHbIE
CHBUIM KJIETOYHOTO FOMEOoCTAa3a.

Oo6men ungopmanueii. BMecre ¢ TeM KiieTka crniocobHa K akTHBHOMY 06MeHY
uHGopMaLMell ¢ OKpyxXalollei ee cpemoit M APYrMMM KJIeTKaMu Kak B dopme
HepeHbIX umnyabcoé (MEXIy HEpPBHBIMM KJIETKAMM), TaK U B OpPME 2yMOpPanbHbIX
ezaumodeticmeuil (HaNpuMep, MeX1y SHIOKPUHHBIMM KJIETKAMU aleHorunodusa
M CEKPETOPHBIMHU KJIETKAMM TMITO(PU33aBUCUMBIX SHAOKPHHHBIX XeEJe3: LIUTO-
BUIHOM, HAAMOYCYHUKOB, NMoOJIOBbIX Xkenes). Hanuuue uncpopmayuonnsix cenzei
MEXNJLY KJIETKAMM SIBJISIETCSI OCHOBOM 11€JIOCTHOM NMPUCNOCOOUTEIbHON MHTeTpa-
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THBHOM JIeATEJBHOCTU opraHu3Ma. B MHGOPMAaLIMOHHBIX CBA3SX KJIETOK Y4acT-
BYIOT KJIeTOYHasi MeMOpaHa, IIIMKOKAJIMKC, OpraHe/uthl (SApo, 3HAOIMIAa3MaTH-
yecKasl CeTh, INTACTMHYATBIA KOMMNEKC, AKCOHbI, MUKPOBOPCHHKU).

OOpasoBanHe MEXKJETOUHBIX KOHTAKTOB. KJIeTKM crocoOHBI BCTYIaTh BO
B3aUMOJENCTBUSI, 0Opasyd MeXKJIeTOYHble KOHTAKThl, B KOTOPBIX OCHOBHasl
pOoJIb NPUHAMIEXKUT KJIeTOYHON MeMGpaHe. [lo pyHKIMOHATBHOMY 3HAUEHUIO
JUIST KJIETKU BBIACNSIOT clIeaylouiMe pa3HOBUAHOCTU KOHTAKTOB: MJIOTHbIE 3aMBbl-
Kawilue (M30JUpYyIoUIMe), MEXAaHWUECKHE, XUMUYECKUE U CHHATITUUECKHE.

[InoTHB T 3aMBIKAaWUIMK KOHTAKT, obpa3ylolHiics B pe3yib-
TaTe CIUSAHUS YYaCTKOB IJ1a3MOJIEeMM WU MHTErpajbHbIX OeJIKOB MeMOpaH JIBYX
COCEIHUX KJIETOK, MOXET UMETb 3HAUUTENbHYIO MPOTSXKEeHHOCThb. HasHayeHue
KOHTaKTa —— IMPOCTOE MeXaHMWYyecKoe coeaumHeHUe KieTokK. O6yacTb KOHTAKTa
HEINpOHUIIaeMa TSI MAKPOMOJIEKYJ U UOHOB U TTIO3TOMY BBITIOJHSIET poNb GyHK-
UMOHAIbHOTO Bapbepa.

K MexaHHUYEeCKUM KOHTAKTaM OTHOCIATCS Hpocmoli — cOMxe-
HHUe KJIeToK Ha 15 HM (enutenuit xoxu — 20 HM); naasyesudnoe coedurenue u
BoJiee CII0XHO OpraHu3oBaHHasl decmocoma NIPOTsIKeHHOCTbIO (0,5 MKM, XapakTe-
pU3YIOLLAsICS BBICOKOM 3JIEKTPOHHOHN ITOTHOCTBIO. ECIM B MEPBBIX ABYX M3 HHUX
B3aMMOJEHCTBYIOT TOJILKO HApyXHbIE CJIOM KJIETOYHONH 000J0YKM (TTMKOKa-
JIUKC), TO B OOJIACTH IECMOCOMBI MEXAY MeEMOpaHAMU COCEIHUX KJIETOK M3 M-
KoKanukca (GopMUpYyeTcsl LieHTpalbHasA TIACTMHKA, CBsA3aHHAas ¢ MeMOpaHamu
KOHTaKTUPYIOIIUX KJIETOK CUCTEMOMH MmonepeyHslx UbpHILI, OpUEHTUPOBAHHBIX
OT MeMOpaHBI B MAaTPUKC KJIETKHU.

XUMHUUECKUNA KOHTAKT (LIeJeBUIHBIA KOHTAKT, WIKH HEKCYC)
UMeeT IMpOTIXKEHHOCTh 0,5—3 MKM; IMpu 3TOM Iuia3MaTuyeckue MeMOpaHb! co-
CeIHUX KJIETOK pasfieeHbI MpoMexXyTKoM 2—3 MKM. IlleneBuaHbIi KOHTAKT, TaK
Ke KaK U IUIOTHBIA, 00pa3oBaH «CAUNAHUEM» WHTETpaJibHBIX O€/IKOB MeMOpaH
KOHTaKTUPYIOLUHUX KJIETOK; IMPOIMYCKaeT BELIECTBA, B OCHOBHOM HU3KOMOJIEKY-
JIsipHBle (MEJIKHe MOJIEKYJIbI) 1 MOHbI, U3 KJIETKM B KJIeTKy. B cepaeyHo Mbliiie
MpU MTOMOI{M HEKCYCOB IepenaeTcsl MoTeHU AN AeACTBUS.

CHUHaAaNTUHYEeCKHUH KOHTAKT — 00jlacTh coeqMHEHNsI HEPBHOTO BO-
JIOKHA U 3¢ GheKTOPHOI KJIETKH, pa3fieNeHHbIX CHHAIITUIECKOMN 11[eJIbIO; OCYILECT-
BJISIET ONIHOCTOPOHHIOIO ITepefayy BO3OYXACHHUS WIM TOPMOXEHUsI. TUIT KOHTaKTa
XapakTepeH JUI1 HEPBHBIX KJIETOK (MO3T), U1 HEPBHBIX OKOHYAHUIL ¢ addekTop-
HOM KJIeTKOI (HepBHO-MbIIlI€YHbIE, HEPBHO-3MUTEIUATbHbIE CUHAIICHI).

Buotpanchopmupyiomans ¢yuknusa. Kierka crmocobHa K OMOJOTHYECKOM
TpaHcopMaLK, T.e. MPeoOpa30BaHUIO MOCTYIMUMBIIMX B HEe YYKEpPONHBIX Be-
IeCTB (KceHOOMOTUKHM) B (opMbl, ycBanBaeMbie KJIeTKoil. B mpoueccax 6uo-
TpaHc(hOpMaLIMM YYACTBYIOT SHJIOMIa3MaTUYECKasl CETh, IM30COMbI, NTEPOKCUCO-
MBI, SIIPO, PUOOCOMBI.

Bbuonorugeckuit cunre3. Kierka cnocobHa K OHOJOrMYECKOMY CHMHTE3Y.
B cunTtese u cbopke Geska ywyacTBylOT siipo, pubocomnsl, PHK; B cuHTe3e 6u0-
JIOTUYECKUX CEKPETOB U PEKPETOB — IIEPOXOBATAs SHAOILIA3MATUYECKAS CETh,
[JIACTUHYATBIA KOMILIEKC; B CUHTE3¢ YIJIEBOJOB — IJIagKas SHIOIUIa3MaThyec-
Kast CEThb U JIp.

Dueprernaeckuii ooMen. Kietka crioco6Ha K BEIpaboTKe U Mpeodpa3oBaHUIO
SHEPIUM C YYaCTUEM MMUTOXOHApUil. Pe3yabTaTtoM sHepretnyeckoro ooGMeHa siB-
JisieTcss o0pa3oBaHUe B IMpOLiecce TNIMKOIM3a KOHEYHBIX NMPOAYKTOB MeTabonu3-
Ma: BOIbl, ABYOKHMCH yriepona, Mojekyl ATQP u Apyrux KIEeTOUYHBIX MeTabo-
JIUTOB.
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BAOJOTUYECKNE MEMBPAHBI

KiteTKM Bcex XMBBIX OPraHU3MOB, a TaKXe KJETOUHbIE OpraHeslIbl OKpyXe-
Hbl MemOpaHaMmu. CtpoeHue Bcex MEMOpPaH B CBOEI1 OCHOBE OJMHAKOBO, OJHAKO
MX COCTaB BapbUpyeT B 3aBUCUMOCTH OT HPYHKUMOHANbHON CrieUMaTU3aLUK KiTe-
TOK Jlaxe B IMpelesiax oJJHOro opraHa.

Mopgean memOpannt. B 1935 r. JlaHuanu ¥ [I3BCOH NMPEMIOXWIM TaK Ha3bl-
BaeMylo GymepGpodnyio modeab MEMOPaHbIL, COTJIACHO KOTOPOI ABOWHON CIIOMH U~
MTUIOB «32XKAT» MEXIY CIOSIMU OesikoB. Belku U JIMNUABI CBA3aHbI MEXIY cO0O0it
3JIEKTPOCTATUYECKUMU CWIAMHU, a JIUMUAB — rUAPodoOHBIMU. DTa MoJesb Obiia
34TeM YCOBEPLIEHCTBOBAHA, HO B CYIIIHOCTHU OCTANaCh HEU3MEHHOIA.

B 1956 r. nosBuioch MpeicTaBIeHHE O HOpax, KOTOpOe OGBACHSIIO JOCTa-
TOYHO CBOOOZHOE MPOHUKHOBEHME 4yepe3 MeMOpaHy nyrteM aubdy3uu Boabl U
HEKOTOPBIX THIAPOPUIBHBIX BELUECTB (HAIPUMEDP, MOYEBUHBI).

B 1957 r. PoGepTCOH MpeIoXul TaK Ha3blBAEMYIO VHUBEPCAAbHYH) MOOens:
CTpoeHUe BceX OUONOrMyecKUX MEMOPAaH UAEHTUYHO, TTOCKOJIbKY O 3JeKTPOH-
HBIM MUKPOCKOIIOM 1ocie (UKCALUU BCE OHU BBITJSAAT ONMHAKOBO HE3aBUCU-
MO OT TOTO, KAKOH KJIETKE WM OpraHejsIe pUHaIexXar.

Ha nporsxkernuu okono 15 net nmocne 1957 r. nosBISIKCh Bce HOBBIE MOMe-
au, noka B 1972 r. Cunrep u HUKOJICOH He MPeMTOXUIU HCUIKOCHHO-MOIAUHHYIO
Mmodeas — Haubojsiee COBEPLIEHHYIO M TIO3BOJISIONIYIO OObSICHUThL MHOTME CBOI-
cTBa MemOpaHsl (puc. 2.2).

YabrpacTpykrypa Ouosormdeckmx Membpan. CornacHo mozpenu CuHrepa—
HukoncoHa, ¢ocdhonunuibp obpaszyioT ABOWHON MNpepbIBUCTBIM cioif. B ator
CJI0M BKJTIOUMEHBI OEJIKH, MOJIAPHbIE PYIITBI KOTOPBIX COXPAHSIOT KOHTAKT C BOJ-
Holi ¢a3oitl. HekoTopble O6eaKM MPOHU3BIBAIOT MEMOpaHy HACKBO3b, JAPYrue mo-
rpyXeHBl B JIMIIMIHBIH OUCIIONH HAIIOJOBUHY U UMEIOT dopMy o~cripanu. Yacts
OenKoB CBsI3aHa APYr C APYroM; Apyrue, MogoOHO TMIPATHPOBAHHBIM MOHAM, B
Gosblleil UK MEHBILUEH CTEeNeHHU OKPYXEHBI JUMUIaMH. PacripeneneHbl 6enku
HEPAaBHOMEpPHO: HA BHYTPEHHEN MOBEPXHOCTU MeMOpaHbl UX Oosbine. OgHYU U3
HUX SBISIOTCA MOHHBIMM KaHaJIaMH, ApyrHe (HanpuMep, TIUMKOMPOTEUHbI) CO-
Jiepkar OOKOBble LENU [JUKO3AMUHOIIMKAHOB, YYacCTBYIOIUWE B Y3HABAHUU
KJIETKAMM JPYT APYTra U B MEXKJIETOYHbIX B3AUMOIEHCTBUAX.

Pacnpenenenue dochonununos takxe HEOLHOPOJHO: XOJIMHCOIEpPXKALLUE
pacroyioXeHbl B OCHOBHOM Ha HApyXHOM cTopoHe MeMOpaHbl, a coiepxaliue
aMUHOTPYIIY — HA BHYTpeHHei. BHyTpeHHMe yyacTKU XBOCTOB MoOJeKy1 doc-
dbonunuaoB He OrpaHUYeHbl B CBOEM JBMXEHHUM U OTBETCTBEHHBI 33 TEKYY€CTh
MeMOpaHbI.

B ToM UM MHOM KonuyecTBe B MeMOpaHe MPUCYTCTBYET XOJIECTEPON, MOJIE-
KYJIbl KOTOPOTO BIIJIOTHYIO TPUMbIKAIOT K rojloBKaM (octonunuaoB u puKcUpy-
IOT MpuJerapiliue K HUM YYacTKH «XBOCTOB». MeMOpaHa COAepXUT TAKXKE BOAY
M HEOPTAHHYECKNE KOMTIOHEHTbI.

IF'nuxkoxkanuxc. [NoBepxHOCTE MEMOPAHBI TOKPHITA IIIMKOKAIUKCOM —
TPEXMEPHOI CETBIO HUTEH TNHMKO3AMUHOINIMKAHOB, COEIUHEHHBIX MEeX1Yy co0oit
TIpY TIOMOIIY KaJbLIMEBBIX MOCTHUKOB. I'JTUKOKATUKC obecrieynBaeT MexaHU4yec-
KYIO IPOYHOCTb MEMOpaHbl, YUYACTBYET B MEXKJETOUHBIX B3aUMOAEICTBUSIX,
pelenuuyu, UMMYHOJOTHYeCKOM auddepeHIIupOBAHUM, DPa3gensieT MOJEKYIIbI
BELECTB, KOHTAKTUPYIOLLUX C KJIETKOMH, IO BEJIMYMHE U 3apsay. B cocTas riuko-
KIUKCA BXOHAT (hEpPMEHTHBIE TPAHCIOPTHBIE CUCTEMbI U CIIEIMAJbHbIE OJUTO-
MEeNTUAbI TUTIA adee3uro6. BeiencTBre 3TOro NIMKOKAIMKC BBIMTOJIHSET POJib CIIE-
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Cnukonunua AnKkosaMuHornuKaHe! a~CnupansHan
Genkoeas Monekyna

Gucnoi

WNoHHBI kaHan ‘“.l lallofin : 9%
docho Y 4% '.-*.”.'O'O'O’. = rmpOQDOGHuﬂ yuacToK
faAR . s a—cnupanu
WHTerpanbHbid Genok Xonecrepon

Puc. 2.2. XKuakocTHo-Mo3anuHas Mozienb MmembpaHbl CuHrepa—Hukoncona.

LManbHOro KJeTouHoro 6apbepa, Ha YpPOBHE KOTOPOro MPOUCXOMAUT Y3HABAHUE
KJIETKOH «CBOH—YYXKOH» U PEryJHpPYETCs MPOHULIAEMOCTb Pa3JIMYHbIX BEILECTB.

JIunmuab. Mosexkynel 1MnuaoB, obpasyiolinx 6ucnoii, amgorepHsl. Cpo-
UMM 2UOpOPUAbHBIMU 20106KaMI OHU ODpallleHbl B CTOPOHY BOAHBIX (a3 (Mex-
KJIETOYHAs )KUIKOCTh M LIUTOMIa3Ma) U (hopMUPYIOT BHEIIHIOI U BHYTPEHHIOIO
ToBepXHOCTH MeMOpaHsbl. [udpoghobuble yenouku MONEKYJ IMOrpyXeHbl BHYTPb
JIMITMIHOTO GHC/I0s M B3aMMOIEICTBYIOT APYT C ApYroM BHYTpH Hero. Pocdon-
MWL MEMOPAHBI UIPAIOT UCKIIOYUTEIBHO BAXHYIO POJib B XKM3HM KiIeTKu. Ha-
CBHIIIEHHOCTh WX YIJIEBONOPOJHBIX LIEMOYEK ONpEeIesieT meKyvecms MemMOpamsl,
KOTOpasl TO3BOJISIET UM HOPMAIbHO (PYHKIMOHMPOBATH MPU [AeJIEHUM KJIIETOK,
BBIMTOJIHATE MeTabonuyeckue u apyrue GpyHkuuu. Baxueifineit ocobeHHOCTLIO
MeMﬁpaHHbIX JIUMTNTHUO0B ABJISETCH crnocobHOCTh K NEPEKUCHOMY OKHMCIEHHIO
(ITOJT) ¢ obpazoBaHueM ceoO00HbIX paduxanros. B yMepeHHOM KOJUYeCTBe OHH
BBIMTOJIHAIOT BAXHYIO (PU3MOJIOTMYECKYIO POJib, B M30BITOYHOM — OKa3bIBAIOT Ha
KJIETKY TIOBpeXaaoliee AeicTBUe.

b e n Kk u. @OyHKUMOHAIBHOE OTIMYME MeMOpaHbl OXHON KJIETKU OT MeM-
Opanbl Apyroit orpeaessieTcss HaluuueM B Heil crieuududeckux MeMOGpaHHBIX
6enkoB (puc. 2.3).

Benok-Hacoc Benok-peuentop

NunuaHbIA
Bucnoin

CTpykTypHbIi Benok

Benok—hepmeHt

Puc. 2.3. benkoBo-nMNUAHbIE KOMNOHEHTbI MeMBpaHbI.
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Benku, morpyxeHuble B pochonuIMIHbIN c10M W IPOHU3BIBAIOLLME €TI0 Ha-
CKBO3b, HA3bIBAIOTCS GHYMPEHHUMU MeMOpaHHbiMu Oeakamu, U Geakogvimu Ka-
Haramu.

Hdpyrue 6enku — nepughepuyeckiie — MPUKPETIEHBI K NOBEPXHOCTH KJIETKH.
Kak 6enkoBble, TaK U JIUITMAHBIE MOJIEKYJIbBl HAXOASITCS B IIOCTOAHHOM JBMXEHUU
(matepansHas nugdysus). CreneHb UX MOABUMXKHOCTY OMpeeNsieT BSA3KOCTh
MeMOpaHBl Uee CIOoCOGHOCTh MPOIYCKATh BEllECTBA B LIMTOIUIA3MY WM U3
Hee.

C yyeToM BBIMOJIHSIEMBIX (PYHKLIMI MeMOpaHHbIe OeIKU BCEX KIETOK HENSIT
Ha 5 KiIaccoB: OeJKHU-HACOCHl, OEJIKM-KaHAJbI, GelKu-pelenTophbl, GepMEHThI U
CTPYKTYpHbBIE GENKU.

Beaxu-nacocor pacxonyior Merabonuueckyio sHepruio ATD ans nepeme-
I1eHUSI MOHOB M MOJIEKYJl MPOTUB KOHLIEHTPAUMOHHBIX U 3JIEKTPOXMUMHUYECKUX
rpajieHTOB U MOMIEPXKUBAIOT HEOOXOAMMBIE KOHIEHTPALMU STUX MOJIEKYN B
KJIETKE.

Beaku-peyenmope: npencraBieHbl 6€1KOBBIMU MOJIEKYJIAMU, KOTOpbIE «y3Ha-
I0T» TO WJIM UHOEe OUOJIOTHYECKH AKTUBHOE BEILECTBO — Aueard, MOCPEJCTBOM
CHIOXHBIX OMOXMMMYECKUX MpPEeBPAILeHUII KOHTAKTUPYIOT C HUM, KOIMUPYIOT U
nepegaloT uHGOPMAIIMIO O XapaKTepe 3TUX B3aMMOJEHCTBMIA B KieTKy. Ot xa-
pakrepa B3aHMOJEHCTBUA pELIENTOPA C JUTAHAOM B 3HAYUTEJbHON CTENeHH 3a-
BUCUT KOHEUHBI PU3HOTOTHYECKUN 3 (eKT AeiCTBUS MOCIEAHErO.

Beaxu-xananst NpeacTaBIsSIOT co00i MyTH U30MpPaTeTLHOrO IepeHoca HOHOB
Y 3apsKEHHBIX MOJIeKy)l. MexaHH3M mepeHoca cBsi3aH ¢ KoHgopMalmeit beaka-
KaHaja, B pe3yJibTaTe KOTOPOH OH OTKpBIBAeTCS WJIM 3aKpbiBaeTcs. MHorue
GesIKU-KaHaJbl CBSA3aHbI ¢ OeJIKAMU-PELIENITOPAMH B TaK HA3bIBAEMBIX AaKTHBHBIX
LIEHTpaX CBsA3bIBaHUsA. B3anMoneidcTBHE peLENTOpa C COOTBETCTBYIOUIUM eMy
JIMTAHIOM MHULMUPYET 3aKPhITHE WIH OTKPBITUE CBSI3aHHOTO C PELEIITOPOM Ka-
Hana. ‘

Honocesexmugnble Kawanst OENSIT HA XUMUYECKU- U 3INEKMPO3AGUCUMBLE.
B nepBoM ciiyyae pa3gpaxuTesneM sIBJsieTcsl BeUlecTBO (MeAMAaTop, TOPMOH, Me-
TaGOJIUT, JIEKAPCTBEHHOE CPECTBO), BO BTOPOM — BO3HUKAIOLLEE B HEMOCPENCT-
BEHHOI 6JIM30CTU OT 3JIeKTPO3aBUCUMOro KaHaia Bo3byxXaeHue, T.e. MOTEHLMA
NEUCTBUS.

HoHocenekTHBHbIE KaHAJIbl B 3aBUCUMOCTH OT CKOPOCTH MX AKTHBALIMU U
TiepeHoca MOHOB JIeNAT Ha Ovicmpuie (HarpyuMep, HaTpUeBbIe) U MedaeHHble (Ha-
npuMep, KaJlueBble, KaupliMeBbie). X «rororpacdusi» TecHO cBsi3aHa ¢ PyHKIHM-
OHAJBHBIM HazHayeHWeM KIeTKU. Hampumep, GbicTpble HATPHUEBLIE TOKW B UC-
YepyeHHBIX (CKEJIETHBIX) MBILIEYHBIX BOJIOKHAX OOECleYMBalOT BO3MOXHOCTH
6BICTPBIX (ha3UUeCKUX IBUXKEHWN MBI OMTOPHO-ABUIaTe/IbHOrO anmnapara. B o
e BpeMs MeJJIEHHbIe KalblIeBble TOKU B KAHAJIAX CEPAEYHBIX COKPATUTEIbHBIX
MHOLMTOB UrPAIOT BAXHYIO POJIb B JIEKTPOMEXaHUUYECKOM COMPSIKEHUM B CepI-
lle ¥ ero puTMuuYeckoil pabore. B HelipoHax LiIEHTpadbHOW HEPBHOM CHCTEMBI
oGHapyXeHbl KaHaJIbl JJIsI HOHOB HATPHUSI, KaJiUsl, KaJIbLIUsI, XJI0pa, BOAOPOAA.

beaxu-gepmenmer, obnanaiollie BBHICOKOH KAaTaTUTHYECKOH AKTHBHOCTHIO,
o0JieryaloT wiud 3aMeNNisiioT TMPOTeKAaHMEe XMUMHUYECKMX peakuui Kak BHYTPU
caMoif MeMOpaHbl, TaK U y €€ MMOBEPXHOCTH.

Cmpyxmypnbie 6eaxu obecnieuMBaloT cCoeTMHEHUE KIETOK B TKAaHU M OpraHbl.

COBOKYITHOCTb Pa3JU4YHBIX TUIIOB OEIKOB HANENseT KIETKY €€ YHUKAJIbHbI-
MU CBOICTBAMH, B TOM 4uUc]e BO30YAMMOCTBIO, IPOBOAUMOCTBIO, COKPATHMOC-
TBIO U CIIOCOOHOCTBIO BBIACJSITH TOPMOHBI M OMOJIOTMYECKU aKTHBHBIE BELECTBA.
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OYHKIIMH BHOJOTNMYECKNX MEMBPAH

BaxHeliMMK1 GYHKUMSIMM KIETOYHBIX MeMOpaH sBISIOTCA OapbepHas,
6notpancdopMuUpyOLLas, TPaHCNOPTHAs, PELUENTOPHAs, TeHepalus 3JIeKTpU-
YeCKHUX ITOTEHIIUAJIOB U 00pa30BaHME MEXKIETOYHBIX KOHTAKTOB.

Baprepnas ¢ynxumsa. MeM6paHa OTrpaHUYMBAET LIUTOIJIA3MY OT MeEXKJIe-
TOYHON XUAKOCTU, & OOJBLIMHCTBO BHYTPUKIETOUYHBIX CTPYKTYP — MHTOXOHI-
pHH, SAPO, SHAOIIA3MATUYECKYIO CETh — OT LMTOIUIa3Mbl. KieTouHble MeMOpa-
HbI TIPeNCTaBISIOT U3 ceds MoNlynpoHULaeMble Gapbephl: OOJBLUIKHCTBO U3 HUX
CcBOOOAHO TIPOITYCKAaeT pacTBOPHUTEJNb (BOAY) U HU3KOMOJIEKY/ISIPHEIE BEIECTBA U
HMOHBI; IJISI KPYITHBIX O€JIKOBBIX MOJIEKY/I, MUKPOYACTUL MeEMOpaHa HelTpoHUIlae-
Ma. [ ux mepeHoca KJIETKa «UCIIoNb3yeT» GoJiee CIOXHbIE HOpMBI IepeHoca —
MUKPOBE3UKYJISPHBIA, MOHHBIH OOMEHHUK (aHTUTIOPT) U Ap. Kierka HerpephiB-
HO OOMEHHUBAETCS C LUTOILJIa3MOM razaMu — KHUCJIOPOAOM M IBYOKUCHIO YIJiepo-
a, a TAKXe OIpYrMMU MeTaboJIMTAMM, UCIIO/Ib3ysl BCEe BUABI TpaHCMeMOpaHHOTO
MepeHoca BEeleCTB.

Buorpancopmupylomas dynkousa. MeMOpaHa aBiseTcsl MEPBbIM U CAMBIM
cepbe3HbIM 0apbepOM Ha TYTH JIIOOOro BEILECTBA B KIETKY. baprep 3TOT He AB-
JISIETCSL YUCTO MEXaHUYECKHUM: BELIECTBO BCTYMAET B CIIOXHOE B3aUMOJEHCTBUE C
MeMOpaHOIl M mpeTeprneBaer psii OMOXMMHUYECKUX MPEBPALIEHUI, Ha3bIBAEMBIX
buonozuveckoli mpancgopmayueti. B pesynbrate 6MoTpaHcHOpPMAIIMK BEILECTBO,
KaK MpaBWiIo, MepexoduT B (GopMy, Jerko ycBauBaeMmylo Kierkoid. ismeHeHue
CTPYKTYPHO-(QYHKIIHOHAJIBHOTO COCTOSTHUSI MEMOpaHbl MOXET IIPUBECTH K HApy-
IIEHUIO TTpolieccoB OuoTpaHchoOpMaUUM U MOBPEXIEHUIO KIETKU. OrpoMHYIO
POJIb B TAKUX HAPYIIEHUSIX UIPAIOT MPOLIECCHI U3OBITOYHOTO MEPEKUCHOrO (CBO-
6OMHOPAANKAIBHOIO0) OKUCIEHMS.

Tpancnopraas ¢ynknusa. [lepeHoc BelecTB yepe3 Ouosiornyeckue MeMopa-
HBI CBSI3aH C MMpolieccaMy MeTaboIM3Ma, NoLIepXKaHHEM TTOCTOSTHCTBA BHYTPEH-
HeH cpelbl KIeTKU, BO30YXAEHUEM U MPOBEAECHUEM HEPBHOrO UMMybca. U3me-
HEHHE ITPOHU1LAeMOCTH MeMOpaHbl — BaxHeH1ui dakTop, oGyClIOBIMBAIOIIUI
TakXe TPAaHCIIOPT B KJIETKY U U3 Hee OMOJIOTMYECKU AKTUBHBIX, B TOM YMCIIE Jie-
KapCTBEHHBIX BELLECTB.

OCHOBHBIMH THUIIAMM MepeHoca SIBAAIOTCS: 1) NMacCUBHBIA TpPaHCIIOPT —
dunbvrpauus, anudogysus, obrerueHHas nuddysns, 1uanu3, ocMoc; 2) aKTUBHBIA
TpaHcnopt — pabora MeMOpaHHBIX OelKOB-HacocoB. Pa3HOBMAHOCTAMU aKTHUB-
HOro TpaHCIIOpTa SABASIOTCS MUKPOBE3UKYJISIPHBIA TpaHCNOPT (MMHOIIUTO3, IK-
30LUTO3) U (parounTos.

MaccuBHB® TpaHconopT Duismpayus ocyllecTBIIETCS Yepes
MeMOpaHHBIE TTOPHI ¥ 3aBUCUT OT PAa3HOCTH JABJIEHUN CHAPYXU U BHYTPU KIET-
KM U TNPOHHIIAEMOCTH MeMOpaHbl ULt XHAKOCTH U HU3KOMOJEKY/ISAPHBIX Be-
mecTB. JluaMeTp nop 4pe3BblYaHHO Majl, MO3TOMY GUJIBTPYIOTCS] TOJIBKO HU3KO-
MOJIEKYJISIDHBIE BelllecTBa (HANpUMeEp, MOYEBMHA), BOJA U HEKOTOPHIE HOHBL.
Ilymem Ouggpy3uu, T.e. TaCCUBHOTO MEpPeIBUXEHUS MOJIEKYJl WJIX UOHOB IO rpa-
JIVEHTY KOHIUEHTpaUUn (M3 o61acTH BbICOKON KOHIIEHTPALMU B 00JACTb HU3KOIA),
[EPEHOCATCS MMPAKTHUYECKH BCE HU3KOMOJIEKYISIPHbIE JTUIIOMWIbHBIE BelllecTBa.
Obaezuennas Ouggys3us UMeeT MECTO B TOM cliydae, Koraa ckopoctb nuddysnu
OIHOT'O BEHIECTBA Pe3KO YBEJUYUBAETCS 34 CYET CBS3BIBAHUS C JPYTHMM BELIECT-
BOM-TIEpPEHOCYHKOM. Ocmoc TpeicTaBisieT co0oit yacTHBIA caydail nuddy3uun
pacTBOPHTEJIS Yepe3 MOJYNPOHULIAeMYI0O MEMOPaHy, He IPOMYCKAIOILYIO pacTBO-
peHHBbIe BemecTBa. Bce BUIBI HACCMBHOTO TPAHCIIOPTA He TPeOYIOT 3aTpaT SHEPTrUM.
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Puc. 2.4. MMKPOBE3UKYNSAPHbI
TPAHCIOPT.

| — 3axBaT YacTHL nyreMm NMHHOLH-
T03a; 2 — (HOPMHPOBAHHE NTH3OCOM
H3 3JIEMEHTOB BHﬂDDHHJMaTH‘IECKDﬁ
ceTH; 3 — W3MeHeHHe (depMeHTOB
JIK30COM B NMHHOUHTO3HBIC BAKYOJIH;
4 — (epMEHTATHBHOE pacluernieHHe
COIEepPXKHUMOTo Bakyosnei; 5 — Bbiae-
JIeHHEe TPOAYKTOB pacllerieHus!.

AKTHBH bI ﬁ TP dHCNNIOPT — HauboJiee CIOXHO opr dHH&OBdHHblH
YHHMBEpCaJIbHbIN [/ BCEX BUJOB KJIETOK MEPEHOC BELECTB Yyepe3 MeMOpaHy npo-
THB KOHUEHTPALMOHHBIX MM 3JeKTPOXMMHUYECKHMX rpagueHToB (U3 obnactu
HM3KOM KOHLEHTpauuu B obiactb BbicOKOH). OcoGeHHO BbIpaXeH aKTUBHBIN
TPAHCITOPT B KJIETKAaX IMOYEK, MO3ra, SHIOKPMHHBIX XeJje3, MUALLEBAPUTEBHOrO
arnrapara, rucrorematnyeckux 6aprepoB. [Ipu momMolu aKTUBHOIO TPAHCIIOPTA
nepeHocATcsl THAPo¢UIbHBIE TOJUMEPHBIE MOJIEKYJIbl, HEOPraHUYECKUE HOHBI
(Na*, Ca?*, K*), Bogopon, MOHO- M Aucaxapuibl, AMUHOKUCIOTbI, BUTAMUHBI,
rOPMOHBI U JIEKAPCTBEHHbIE BelecTBA. AKTUBHBIN TPAHCIIOPT OCYILECTBISETCS C
obsi3aTelIbHOM 3aTpaToif SHepTUM, obpasyollieiicsl MpU pacllerneHun (OKUCIHu-
teasHoe dochopunposanue) ageHo3MHTpHpochopHoit KHucHoTsl (ATD).

MexaHHU3Mbl AKTUBHOTO TPAHCIIOPTA JIeXaT B OCHOBE CMOCOGHOCTH KMBOW
KJIETKH TOJNEPXUBATh MOCTOSTHCTBO CBOE€H BHYTPeHHEM cpelbl, 3HAYUTEJIbHO
OTJIMYAIOILIENCS IO COCTABY OT OKpYXalolllel ee XUAKOCTH.

CopepxaHue MOHOB HATPUSI M XJIOpA B MEXKJIETOUHOW XUIKOCTU 3HAYM-
TeJTbHO IpEeBbILLIAET TAKOBbIE B KieTke: Hatpus B 10, xiopa — B 50 pa3. Kanwuit,
HAMpOTHB, SIBJISETCS INIABHBIM BHYTPUKJIETOUHBIM KATHOHOM: €ro COAEepXaHUEe B
knerkax B 30 pas npeBwlllaeT TAKOBOE B MEXKJIETOYHON XUIKOCTH.

5Ti COOTHOIICHKWsA TIPHHATO HA3bIBaThb épadiiciiiarii KoHieHmpaijiiii
Hatpus 10:1; misa xmopa — 50:1; st kanus — 1:30.

Kax B cocTossHUM (HDYHKIIMOHAIBHOIO IMOKOSI, TAK U MPH BO3OYXIEHUH MOHBI
KaJusi, HATPUSI U Ap. B Gojiblieil MM MEHBbILEeH CTeNMeHU MepeMelalTcs yepes
MOJYNPOHULIAEMYIO MeMOpaHy, UCITOJIb3ysl MEXaHU3Mbl [TACCUBHOTO TPAHCITOPTA.
[laccuBHBIE TTOTOKM KaIMsl M3 KJIETKM M HATPHUsl B KJIETKY HaIpaBJieHbl HA BbI-
PaBHUBAHME MX KOHLEHTpalUMi U NMpUBEIEHNE MOHHON cUcTeMBbI ITo 0be cTopo-
Hbl MeMOpaHbl B paBHoBecHe. UToGbl MpeqoTBPaTUTL 3TY 3MEKTPOXUMHUYECKYIO
«kaTtacTpody», YpeBaTyio MoTepei KJIeTKoi cBoiicTBa BO3OYAMMOCTH, MeMOpaH-
HBII Oenok-Hacoc, HaspiBaeMblit Nat-K*-ameHosuutpudocdaraszoit (Na*t-K*-
AT®a3a), HenpepbIBHO 06MeHWBaeT MG OYHAMPYIOLINEe B KIETKY HOHBI HATPUs
HAa MOHBI KaJMSl U3 MEXKIeTOYHOH XMUIKOCTU. AKTMBHOCTb 3toro tepmeHTa
BO3pAacTaeT MPH MOBBIIIEHUH KOHLIEHTPALMM KaJIUsl BHE KIETKH U MOHOB HATPHA
BHYTPH Hee.

MUKPOBE3UKYNSAPHB U TpaHcnopT. PazHOBMAHOCTBIO aK-

RHATOD TNAHOTIANTA MAYNNAMATAEUT W ATTATEHULIY UACTHIT RTIATAT MUAYNADSITI

THBHOIQ TPAHCIIOPTa MAKPOMONEKYN ¥ OTAENEHEIX YACTHI 9BIIeTCd MUKPOBE3H

KYJNSIDHBIA TPAHCIOPT (MMHOLMTO3, 3K30UMTO3 U carouuTos) (puc. 2.4). Ilpu
nuHoyumo3e TPOUCXONAT BBIMSIYMBAHWE KJIETOYHOM MeMOpaHbl, aKTUBHOE I10-

rIoueHUe RHAKITeTOUHOI WHTKOCTH O nanrnnnﬁunmuu ):! HeW ReIarTRaN

A AN IIAARSEY DAl wiwin S RIS L SILERAAIuAS e X ER P i DU LT D FREE DR L AIVAR

dopMupoBaHHE MY3BIPHKOB — BaKyoJled W MOCJIeAYIOIIHIA MepeHoc UX Yepes -
torazmy. Ilpouece causiHMS My3BIPEKOB ¢ MeMOpaHOil KJIETKU M BbLAEJCHHE
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KJIETKOW B MEXKJIETOYHOE MPOCTPAHCTBO BEUIECTBA B BUJIE CEKPETOPHBIX IPAHYI
WM BaKyOJIEH HA3BIBAETCSl 9K304mo30M. MUKPOBE3UKYIAPHBIA TPAHCIIOPT SB-
JIIeTCST OCHOBHBIM B MEXaHU3MaxX peuenuuy (MHTepHaNU3auus JUCaHg-peuer-
TOPHOTO KOMILIEKCa), CHHANTUYECKOH Mepenayu (CeKpelusi U oOpaTHbIN 3axBaT
MEIMATOpPa) U — YTO OCOOEHHO BaXXHO — B IE€pPeHOCEe BEILECTB Yepe3 T U C T O-
reMatTuMyeckue 06apbephL

SBnenue ghacoyumoza 3aKyoYaeTCs B CIOCOOHOCTU HEKOTOPHIX KIJIETOK aK-
THBHO 3aXBaThIBaThb U TNOTJOILATH MUKPOOPTraHU3Mbl, pa3pyleHHbIe KJIETKH WU
HHOpOAHBbIE YacTULbl. CrocoOHOCTbIO K ¢harouuTo3ly o6JamaloT KpOBSIHbIE U
TKaHeBble (GOPMBI TUMMOLIMTOB U KJIETKH JIETKUX.

Peuenropuas ¢yukums. bBuonornueckue MeMmOpaHbI MMEIOT OOIIMPHBIHA
Habop CIIEUUANbHBIX CTPYKTYP — PELENTOPOB, YYACTBYIOIIMX B ClELNM(PUIECKOM
y3HaBaHUM XUMHUYECKUX U pusuyeckux dakropon. KieTouHble pelienTopkl, 4yB-
CTBUTENIbHBIE K OMOJIOTMYECKH aKTUBHBIM BELIIECTBAM — FOPMOHAM, MEIUATOPAM,
aHTUTeHaM U IPYTMM KOMITOHEHTaM BHYTPEHHUX XUAKUX CpeJ OpraHU3Ma, Hashbl-
BaloTCA xemopeyenmopamu. UIMU MoryT ObITh O€JKM MeMOpaHbl WJIM MOJIEKYJIBI
rIMKokanukca. CTpyKTypHbIE 3JIEMEHTH MeMOpaHbl, pearupyloiue Ha ¢pusnyec-
KHe pas3paxuTenu (CBET, 3BYK, HaBI€HUE), HA3bIBAIOTCSI B COOTBETCTBUH C BUIOM
BO3JIENCTBUSI, BO30YXAAIONIETO UX, ghomo-, 6apo-, MexaHopeyenmopamu U 1p.

I'enepanna 37eKTPHYECKHX MOTEHIHANOB. B Xxole 3BONMIOLMM y BbICOKOCIIE-
LIMAJIM3UPOBAHHBIX TKAHEN — XEJIE3UCTOTO SMUTEIUS, MBILLICYHOW U HEPBHOW —
MOSIBUJIOCH CBOMCTBO 6036ydumocmu — CIIOCOOHOCTH pearipoBaTh Ha BO3JEHCT-
BUSI BHEIHEN WJIM BHYTPEHHE! cpelbl OpraHUu3Ma CIOXHBIM KOMILIEKCOM (bhu3u-
KO-XUMHUYECKUX PeaKUUH, Ha3bIBAEMbIX B COBOKYNIHOCTU 6036yxncoeHuem. BHewu-
HUM MPOSIBJIEHUEM BO3OYXACHHUS SIBISIETCS MEKTPUYECKUN MOTEHLIUAT.

TKAHH

B mpouecce 3BONIOLMH KJIETKM U HEKJIETOYHBIE CTPYKTYphl 06pazoBanu
TKaHW, UMeEIoLMe oblLKe YEPThl CTPOEHUS U CIEeIIMAIM3MPOBAHHbBIE ISl BBIITOJI-
HEHUS onpeneieHHbIX GYHKIMA. TKaHU B CBOIO OYepens ABJSIOTCS CTPYKTYPHO-
(PYHKUMOHANIBHBIMU 3JIEMEHTAMM OPTraHOB. TKaHU HAXOASTCS B CJIOXHBIX B3au-
MOCBS35IX — OHM MOI'YT TOPMO3UThb WM CTUMYJHPOBAThb Pa3BUTHE JPYT Apyra,
pacTv, pereHepUpoOBaTh U OTMUPATh, IIPUOOPETATh UJIM TEPATH crieluduUuvecKue
CBOMCTBA B CBSI3M C IIaTOJIOTMYECKHUMHU IPOLECCAMHU, «3aIOMUHATB» U «3a0bI-
BaTb» IPOMCXOISIIME C HUMH COOBITUSI M Ip. MHOTMe TKaHU BBIpabaThlBAIOT
6GMOJIOTHYECKN aKTUBHbIE XUMUYECKHeE BElIeCTBA, YYACTBYIOT B MMMYHHBIX peak-
LUSAX, [polieccax MeTaboIn3aMa, 3aXXUBIEHUST paH U ap. TKaHM 06JIagaloT orpe-
JeAeHHBIMH MOphOGU3UOTOTHYECKUMHU CBOHCTBAMM.

DIIUTEINNA

OnuTeanii, B KOTOPOM BEUIEISIIOT HOKPOGHbII W XMceae3ucmuiii, obpasyer
BHEITHUIA €10l KOXHU, BXOAUT B COCTaB CJIM3UCTBIX U CEPO3HBIX 000J0YEK BHYT-
PEHHUX OPTaHOB, TKAHM CEKPETOPHBIX Xeje3. ['McTonorvuyeckd 3MUTEAHN Xa-
PaKTEpU3YETCSI TECHBIM OOBEUHEHUEM KJIETOK B IUIACTHI. DIUTEIUA BBINOIHSET
pan GYHKLUMA: TOrPaHUYHYIO M 3aIUTHYIO (KOXa), BcachlBaHUS (SMUTENUIA KHU-
IIEYHUKA), IKCKPETOPHYIO (3MUTEIUI [0UYEK), CEKPETOPHYIO (3MUTENUI XENe3s).
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COEJUHUTEJIBbHAS TKAHb

CoeanHuTeIbHAsI TKaHb, B KOTOPOW BBIAEJSIOT COOBCTBEHHO COEIUHUTENb-
HYIO TKaHh, COENUHUTEIbHYIO TKaHb CO CHELIMATbHBIMU CBOMCTBAMU U CKEJIETHYIO
COENMHUTENBHYIO TKaHb, ILIMPOKO MpeacTaBieHa B opranuimMe. OHa oCyLIeCTBIs -
€T XuaHeoOecleyeHue BCEX OPTaHOB M CUCTEM, MOCKOJIbKY HApsiAy C BBIMOJHE-
HUEM YUCTO MexaHMYecKUX (onopHas, dbopmoobpasyolas) GyHKUUA aKTUBHO
y4acTBYET B MOIIEPXKAHUU [OMEOCTa3a, UMMYHHOI 3aiuure, TpoduKe (ITUTAHUE
TKaHeil), JeMOHUPOBAHMY BEUIECTB, TPAHCIIOPTHBIX M IUTACTUYECKUX (3aXKUBJIE-
HUe paH) mpolleccax. Takas crenuanu3anus obGecrneynBaeT COeAUHUTETbHBIM
TKAHSIM BEIYILYIO POJIb B PEATH3AIMN MHOTUX (PU3HOJIOIHYECKUX MTPOLIECCOB.

MBIIITEYHAA TKAHb

MpblLIeYHYIO TKaHb TTOAPA3NENSIOT HA HeucuepuenHyio (IAAKYI0) U UCHEPUEHHYIO
(nonepeyHormnoocatylo). Ocoboe MecTo 3aHUMAET cepleyHasi MblLLIEYHAs! TKaHb.

MpllleyHass TKaHb UTPAET POJib B NIpoLleccCax COKpAIEHMs: IPUBOAUT B JBU-
XeHHe pblYaru ckejera, obecreuBacT pUTMUYECKYIO AEATEILHOCTh MUOKApaa U
LMPKYJISLHIO KPOBH B COCYAAX U CEPALE, AKTUBHO yYacCTBYET B PETYJISILIMU TEPU-
CTAJIbTUKM KMIUEYHUKA, MPOCBETA COCYAOB, PYHKUMOHUPOBAHUS CHUHKTEPOB;
MOAAEPXKMBAECT HOPMAJIbHbIM TOHYC IOJIbIX BHYTPEHHUX OPTraHOB U AP.

HMcgepuenHas cxejneTHas MbIlIeYHAS TKaHb BXOJIUT B COCTaB COMATUYECKUX
(CKeJeTHBIX) MBILIL, 00ecreyrBaOLIUX MOAAEPXKAHUE MO3bl, ObICTPbIE MPOU3-
BOJIbHBIE COKpallleHUs (MbILLIEYHbIE IBUXXEHUS), AbIXaHUE U Ap. [UCTONOTHYECKH
BOJIOKHA XapaKTepHU3YIOTCSI 3HAYUTEJNbHBIMU pa3MepaMHM, MHOTOSIIEPHOCTHIO,
HAJTUYHMEM CapKOJEeMMBbl U MONEPEYHON UCYEPYEHHOCTH, UMEIOT TOJHBIN Habop
COKPATUTEJIbHbIX GEJIKOB U OOMJIbHO Pa3sBUTYIO SHAOIJIA3MATUYECKYIO CETh, Je-
MOHUPYIOLLYIO KAJIbLIMHA.

Cepaeunas ucuepyeHHas MbIIEYHAS TKaHb XapaKTEpU3YeTCs PAIOM OCODEH-
HocTeif. CTpYKTYpHOU €AMHULIEH €€ SIBISIIOTCS KJIETKU — COKpamumensHole Kap-
Juomuoyumst, KOTOpPbIE COECIUHSIIOTCS ApYr C APYrOM C TOMOILbIO BCTABOYHBIX
JUCKOB, HEKCYCOB M JECMOCOM. DHAOIUIA3MATUYeCKas CeTb COKPATHUTEJIbHBIX
KapJIHOMUOLIMTOB UMEET HE3HAUUTENbHbIE 10 CPABHEHUIO C UCYEPYEHHBIM CKe-
JIETHBIM MBILIEYHBIM BOJOKHOM pe3epBbl KabliMs. [103TOMY UX coKpallleHuE B
3HAYUTEJLHOM CTENEeHM 3aBUCUT OT COAEPXKAHUS KaNbLMUA B MEXKIETOYHOMN
XKUAKOCTU. COKPaTUTEIbHbIE MUOLIMTHI COCTABJISIIOT OCHOBHYIO MacCcy MHOKap/a.

Ilposodawue xapduomuoyumer CylUeCTBEHHO OTIMYAIOTCSI OT COKPATHTEJb-
HBIX! B HUX MaJlo MUODUOPUILI, MUTOXOHIAPUI U COKpaTUTEIbHOro 6eika. B co-
BOKYITHOCTU TPOBOASIIIAE MHUOLUTHL OPMUPYIOT IMPOBOASIUYIO CUCTEMY MUO-
Kapaa, 6iaronaps KOTOpOH Cepllie COKpalllaeTcsi pUTMUYECKH.

Hencuepyennas (rjaixkasi) MpiiedHast TKaHb BXOIUT B COCTaB MBbIIHEYHBIX
oboJyiouyeK BHYTPEHHHX OPraHOB M KPOBEHOCHBIX cocynoB. KiieTku ee xapakTtepu-
3YIOTCSl HE3HAYUTENBHBIMU pasMepaMU U BepeTeHOOOpa3Hol (popMoit, HATUYUEM
3BEHbEBbIX KOHTAKTOB MU HEKCYCOB, OTCYTCTBUEM CAPKOJEMMBbI U 3JIACTUYECKUX
BOJIOKOH, HajMuyMeM B MeMOpaHe MHOTOYMCJIEHHBIX IMMHOLIUTO3HBIX «BIIAYMBA-
HUI», c1aObIM pa3BUTUEM 3HIOIUIA3MATUYECKON CETU U CKYAHBIM BHYTPUKIIETOY-
HBIM Jiero Kanblus. COKpaTUTEIbHBIIM annapat npeacTaBieH npoTohpuopuIaMu,
COCTOSILIUMU B OCHOBHOM M3 aKTHUHA. MMO3MH B HEUCYEPUYEHHBIX MBIILIEYHBIX
KJIETKAX HaXOAMUTCS B AUCIIEPCHOM COCTOSIHUM, HO CONEPXUT MHOro Gejika, urpa-
IOLLIETO BaXKHYIO POJIb B MOMIEPKAHUU ITUTEbHOTO TOHUYECKOI0 COKPALLEHUS.
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HEPBHAA TKAHb

HepsHas TkaHb, B KOTOPOH BBIIEJSIIOT HEPBHBIE KIETKHA (HEHPOHBI), MEX-
KJIETOYHOE BEIIECTBO — HEHWPOTJIHIO, HEPBHBIE BOJIOKHA U HEPBHbIE OKOHYAHMS,
o0pasyeT pasIMYHbIE OTIEIbI HEPBHOI CHCTEMBI.

HepBHasi TKaHb obecrieuBaeT BOCIPUSTHE pasapaxeHUui, TpaHcdopMaLUIO
HX B HEpBHBIE UMITYJIbChI, 00pabOTKY U MpoBeieHHEe MO LIeNU HeHPOHOB U HEPB-
HBIX BOJIOKOH K 3(¢deKTOpHbIM opraHaM. HepBHasi TKaHb COCTOUT M3 KJIETOK
JBYX TIOMYJASIMHA — COOCTBEHHO HEPBHBIX M [IHAIBHBIX, KOTOpbI€ CBSI3aHbI
Mexay coboit, GopMUpyst eAnHYI0 MOPOGYHKIIMOHATBHYIO aDXUTEKTOHMKY.

HEWUPOHDBDI. IN'icTonornuyecku HEHpOHBI XapakTepU3YIOTCS HAIUYUEM Tesa
(coMBI) ¥ OTPOCTKOB (AKCOHBI M ACHAPUTHI), CIELMATUIUPOBAHHON KIETOYHOM
MeM6paHBl ¥ MOJIHOro Habopa opraHesUl B LIMTOILIA3ME.

Kaaccugpuxauyus neiiponos. B 3aBUCMMOCTH OT KOJIMYECTBA OTPOCTKOB HeEM-
POHBI JeJIAT HA OUIOJSpHBIE, ICEBIOYHUITONSIPHBIE U MYJIbTUIIONsApHBIE. Cyllie-
CTBYET TaKXe Mopgorozureckas Kaaccuguxkayus, oOCHOBaHHAs Ha ¢dopmMe KIIETOK.
CornacHo @yHKUuOHAAbHOU Kaaccugukayuu, HEPBHBIE KJIETKU MOAPA3AEAIOT Ha
qyBCTBUTEJIbHBIE, ACCOLIMATUBHBIE U ABUraTebHble. Yy BCTBU TEJ b H Bl €
HeipoHB HMEIOT peleNTOPHblE OKOHYAHUS; OHU BOCIIPUHUMAIOT pa3ipaxe-
HMS M NpeoOpa3yloT SHEPTUIO BHELIHEro CTUMYJIa B HEPBHBINA uMnyabe. [ B u-
ratTeabHBe HellpoHBbl obecnedyuBaloOT Mepenayy HEPBHOTO MMITYJIbCa K
paGoynuM opraHaM. ACCOLLMATHUBHBI € HE il p O HBI NEPeNaloT HEPBHBII
UMITYJIbC C ONHOW HEPBHOM KJIETKU HA APYIYIO.

CylllecTBYeT TaKXe Helpoxumuyeckas kaaccuguxayus HEpBHBIX KJIETOK, OC-
HOBaHHAast HA TPUPOJAE CHHTE3UPYEMBIX UMM MEIUATOPOB (XOJMHEPTUYECKUE,
HOpaIpeHepPTUYECKHE U Jp.), a TaKXe Ha UX 3eKTpOodU3UOJOTUYECKUX CBONCT-
Bax (Bo3Gyxmawoliue U TopMo3Hble). CyllecTByeT U ocobasi MOMmynIsiius Hepo-
HOB, BBHIIIOJHAIOLIMX CEKPETOPHYIO DYHKIMIO (Tumodus, rumoransamyc).

Obwue pynxyuu neiiponos. HelipoHsl criocoOGHbI CUHTE3UPOBAThH Pa3IHYHbIE
Knacchl GHONOTMYECKH aKTUBHBIX BellleCcTB (HEWpPOMENTUAB, MEAUATOPHI), BOC-
MpHHUMAaTh, 06pabaThiBaTh, XPAHUTb U BOCIIPOM3BOJUTH MHOXECTBO Pa3HOPOI-
HO# MH(bOpMaLUU, MepeaaBaTh €€ APYruM HelpoHaMm uid 3¢pdeKTOpHBIM KJeT-
KaM paGoYyMX OPraHoOB B BUIE DJIEKTPUYECKUX HMITYJIBCOB WIM OUOJOTHYECKU
aKTHUBHBIX BELIECTB.

HEWPOTJIUS BbICTMIAET LEHTPANbHBI CITMHHOMO3IOBOM KaHal U BCe
XKeJYyIOYKM TOJIOBHOTO Mo3ra, obpasyer Oejioe BEUIECTBO MO3ra, 000JOYKHU Te
HelpOHOB, HEPBHBIX OKOHYAHUI U HEpBHBIX BOJIOKOH. KJIETKM IJIMM MMEIOT He-
MpaBUJIBHYIO oTpocTYaTyio dopMy. Heiiporus yyactByer B o6pa3oBaHHU lLiepes-
POCITUHATBHOM XUIKOCTH, BbIIEISIET B MOJIOCTh XEIYNOYKOB FOJIOBHOIO MO3ra U
KPOBb OMOJIOTMYECKN AKTUBHbIE BEIIECTBA, BBIMOJHAET OMOPHYIO, pa3rpaHUYU-
TEJIbHYIO0, TPOPHUYECKYIO U 3AIUUTHYIO DYHKIMM, yIacTByeT B pOPMHUPOBAHUH
reMaTosHIedanuueckoro bapbepa.

HEPBHBIE BOJIOKHA BX0IST B COCTaB ABUraTENbHbIX U YYBCTBUTEIbHBIX
COMAaTHYECKMX M BEreTaTUBHBIX HEPBOB. Pasnu4aoT MUETUHOBbIE U Oe3MHUENH-
HOBBIE HEPBHbIC BOJIOKHA.

HEPBHBIE OKOHYAHMHWS npeacrasieHsl petentopaMu U 3¢ ¢eKTopamu.
K peuenTtopaM oTHOCATCS CBOOOAHBIE U HECBOOOTHBIE OKOHYAHUST HEPBHBIX
BOJIOKOH M CIIELMATH3UPOBAHHbBIE HEPBHBIE KJIETKU, IPUCIIOCOOIEHHBIE K IIPUEMY
1 TpaHcdopMaly pasapaxeHus. D b e K To paM U SBIAIOTCS BCE BUIBI CO-
eMHEHUI HEPBHBIX OKOHYAHUIA C 3¢ GeKTOPHBIMH KIIETKAMU pabOYHUX OPraHoB.



JJexnusa 3 (BO3BYXIEHHUE

B ocHoBe Bcex (U3MONOrMYECKMX PEaKLMi JIEXUT CIOCOOHOCTh XHBOW
KJIETKHM pearMpoBaTh Ha pa3IpaXHUTeb.

Pazdpaxcumens, Wi cTuMys,— (akTop BHEUIHE Cpeibl WIH BHYTPEHHEH
cpellbl OpraHM3Ma, KOTOpPbIii, JeHCTBYSl HA TKAHb MJIM OPraHU3M B LIEJIOM, BBI3bI-
BaeT UX AKTUBHYIO peaKLIMIO.

Knaccnduxanua pasapaxureneii. B coorBeTcTBUU ¢ gusuueckoli (anepzemu-
ueckoli) npupodol paspaxXuTeau NesIT Ha XMMUYECKHE, MEXaHUYECKHE, TEMIIe-
paTypHble, CBETOBbIE, 3BYKOBBIE U .

Ilo 6uonozuueckomy 3nauenuto pasnpakKMTeNU NENAT HA afieKBaTHbIE U Heale-
KBaTHble. AIe KBaTHbBI € pa3IpaXUTeaHu ACACTBYIOT HA ClieLHATH-
3MpPOBaHHEIE BOCIIPMHUMAIOLIME UX 06pa3oBaHHUs (PELENTOPbl) B €CTECTBEHHBIX
YCJIOBUSIX CYLECTBOBAHMSL: IJIsl OPraHa 3peHHUs aJeKBAaTHBIM pa3gpaXuTesieM SiB-
JigeTcs BUAMMas YacTh CIIEKTpa (CBET), IS OpraHa ciyXxa — 3BYK ONpele/IeHHOM
yactoTh. HealgeKBaTHB MU Ha3blBalOT pa3ipaXUTeJH, HE COOTBETCT-
ByIOLU({E TIPUPOTHON CHeLMAIM3ALNN PELEeNTOPOB, HA KOTOphbie OHU BO3NENCT-
ByIOT. BMecTe ¢ TeM IpH HOCTaTOYHON CUJI€ U JJIMTEJIBHOCTH BO3MEHCTBUSA OHH
MOTYT BbI3BaThb OTBETHYIO p€aKIIMIO B pa3fpaxaeMod TKaHU (HANpUMep, CHJIb-
HBIN yAap IO MIa3HOMY S10JIOKY BBI3BIBAET OHIYLIEHHME BCIBIUKKH). B dpusnomno-
FMYECKMX MCCNENOBAHUSIX LUMPOKO NPUMEHSIETCSI HealeKBaTHbIM IS MHOIMX
TKaHel pasgpaxuTesib — 3JEKTPUYECKUN TOK.

Ilo cune go3delicmeusn pasnpaxuUTejH NejsIT Ha MOpPOropble (OKAa3bIBAIOT MU-
HMMaJIbHOE 3(¢eKTUBHOE BO3IeHCTBUE), MAKCUMAaJIbHbIE M CBEPXCHJIbHBIE.
IMocnenHue MoryT oka3slBaTh MOBpeXnalolee ACHCTBUE, 4 TAKXKE BbI3bIBATh 6O-
JieBble U HeaJeKBaTHbIE OLLYLLIEHUSI.

PasfpaxuTend MOTYT HOCUTh UHEBOPMAYUOHKBIL Xapakmep — TIPU3bIBbI, CUT-
HaJIBI OMTACHOCTHM, 3allIMTHAsI WIM OpavyHasi OKpacKa y XHBOTHBIX U Jp.

Pasnpaxurenu gesiT HA BH € L H U € (CBETOBbIE, TEMIIEPATYypPHbIE) U B H Y T-
peHHMUe (U3IMECHEHUE COCTaBa KPOBH, NeHCTBHE TKaHEBBIX METAGOIMTOB U Ip.).

OCHOBHBIE CBOMCTBA BO3BYIMMOM KJIETKH

PasapaxuMocTh. DBOMIOLIMOHHO ApPEBHEH peakilMel XUBOM KJIETKM Ha pas-
JpaxeHue SIBUIMCh MAKCUCbl — TIOJOXUTEJNbHbBIE [0 OTHOIUEHUIO K NMUTATE]b-
HBIM BELLIECTBaM, TEIUTy, CBETY U OTPULAaTeJbHbIE — 110 OTHOLIEHHIO K arpecCHB-~
HBIM BO3IeHCTBUAM. B OCHOBE TakCUCOB JieXalU CmpyKmypHbie nepecmpoliku
npomonaaamsl KJIETOK; 3TO CBOMCTBO IMPUCYLE BCEM XHUBBIM KJIETKAaM U Ha3bIBa-
€TCS pa3IpaXuMOCThIO.

Bo36ymamocts. B mpouecce 5BoJIOLMY BO3HUKIN BbiCOKoAMGpdepeHUUpo-
BaHHblE, WIM CIIELUATM3MPOBAHHBIE, TKAHM — MBILIEYHasA, CEKPETOpHas M
HepBHas. CBOICTBO pa3ApaXXMMOCTH €CTeCTBEHHbIM 06pa3oM TpaHchHOPMHUPOBaA-
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JIOCh Y HUX B CBOHCTBO BO3OYIMMOCTU — CITOCOOHOCTb pearMpoBaTh Ha pasjipa-
JKEHUE M3MEHEHUEM MOJIEKYISIPHBIX CBOMCTB KJIETKM U Pa3sBUTHEM IIpoliecca
BO30YyXJIeHUs.

PasnuuHble TKAHU HMEIOT DPa3HYI0 (GOJBIIYIO MIM MEHBUIYIO) BO3OYIU-
MocTb. KonuyecTBeHHOH Mepoii ee siBeTcst MO pPoOTr pa3JApaxXeHH s,
T.e. MUHMMaJIbHasl (KpPUTUYECKasl) CUJIA BO3JAEHCTBUSI, BBI3BIBAIOLAS MPOLIECC
Bo30yxneHus1. [Topor pasgpaxeHusi MUHUMaleH Y HauboJjiee Bo36yaIMMOIi HEPB-
HO! TKaHW. Pa3nivyHble TKAHU UMEIOT Pa3HbI€ MOPOTU pasapaxkeHusi; BMECTE C
TEM y ONHOH U TOM Xe TKAHU B 3aBUCUMOCTHU OT €€ GYHKIMOHANBHOIO COCTOs~
HMSI BEJIMUMHA [I0POTra MOXET U3MEHSITBCS.

OnpeneneHHble BUAbl TKaHeW o6GnamaloT crielMdUUecKoil Bo30YIUMOCTEIO,
T.€. MOBBILUEHHON M3OMpAaTeNbHOM YyBCTBUTEJBHOCTBIO K aJIeKBATHBIM pasipa-
KUTEJISIM, HAIPUMED 3pUTENIbHBIX PELIENITOPOB — K CBETY, CIIYXOBBIX — K 3BYKY.

Bo30yxnense — akTHBHAS peakius BbICOKoAUGdEPeHIIMPOBAHHBIX TKAHEH
Ha pas3ipaxeHue, OCHOBHBIM KOMIIOHEHTOM KOTOpPOM sIBisieTCST U3MeHeHue Pu-
3UKO-XUMUYECKUX CBOMCTB MEMOPAH U LIMTOIIa3Mbl KJIETOK.

Bo3byxneHue conmpoBoxiaeTcsi U30UpaTelbHbIM U3MEHEHUEM MOHHOM Mpo-
HMLAEMOCTH KJIETOYHBIX MEMOpaH, yCUIeHHUEM ITOTJIOIEHM KUCIOpoaa, BblIe-
JIEeHUEM TeIula, U3MeHeHUeM oO0beMa TKAHM M MHOroasHbIMU U3MEHEHUSIMU
3JIEKTPUYECKON aKTUBHOCTU. Bo30yxIeHue TeCHbIM 00pa3oM CBSI3aHO ¢ 0coOeH-
HOCTSIMH CTPOE€HUS U (PYHKLIMOHMPOBAHUS IMOBEPXHOCTHOM MeMOpaHBI KJIETOK.
MewmbpaHbl, CITOCOOHBIE K FeHepalUU MEKTPUYECKUX UMITYJIbCOB, Ha3bIBAIOTCH
21eKmpo6o30youMbIMUL.

HMcTopryeckas cnpaBka. YueHHUEe o0 OMOJOrMUECKOM 3JIEKTPUYECTBE BO3HMKIIO BO
BTOpPOIi mojioBUHe 18-ro cToneTus v ceA3aHo ¢ UMeHeM Jlyuaxu T'anpBaHu. B cBoeit
pabore «O0 3MEKTPUYECKUX OMbITaX B MYCKYJiax» OH OMMUCaa ABa KJIaCCHYECKHX OITbITa
Ha HEepBHO-MBbILIIEYHOM MperapaTte Janku JATYLLKH, KOTOphIe H0Ka3bIBATH HATHYKE 3NEKT-
pHYECKOro TOKa B XHUBBIX TKaHAX. [abBaHM Ha3Ball €10 HCUBOMHBIM INEKMPUYECMEOM.

B 1848 r. I1o6ya-PeitMOH BBLIABHHYJ TEOPHIO 3apAXCeHHbIX Ounoaeli, COrJIaCHO KO-
Topoi n06as XuBasg TKaHb COCTOUT M3 Aunoei. B oTCyTcTBHe pasmpaXeHMst OHH pac-
TIOJIOXEHBI B XaOTUYEeCKOM Oecnopske; MpH JeCTBUM CTMMYyNa BHICTPaWBAIOTCSt B OMN-
peneneHHOoM MocleN0BaTeTbHOCTH, BC/IEACTBYE Yero BO3ZHUKAET Pa3HOCTh MOTEHIIMANA.

B 1867 r. 'epMaHH MpeIOXUI meopuio noepexcoernusi, COTIACHO KOTOPOiH B MeCTe
TpaBMaTM3allMM TKaHU TIPOMCXOAST pacrnaj OpraHMYeCKHUX BelLIECTB M HAKOIUIEHHE
YrOJILHOM W MOJIOYHOM KHUCJIOT. MexXay MOBpeXIeHHbIM X HEMOBPEXJACHHbIM ydyacTKa-
MM BO3HMKAeT Pa3HOCTb MOTEHLIMAJIOB.

Pycckuii ¢usnonor Yarosel yCTaHOBUJI, YTO B MECTE IOBpPEXAEHUS WIM pasipa-
XEHHUS! TIPOUCXOJUT OUCCOUUAYUS Y20AbHOI KUCAOmMbI, B PE3yNbTaTe 4yero obpasyloTcs
noHb! Bogopoaa [H*] u moHsl ruapokap6oHara [HCO3]. M3 30HBI MOBpexXAeHUs HOHbI
Bogopoaa AMGOYHAMPYIOT MO Bceil TKaHU ObICTPO, a HOHbI F'MApOoKapboHaTa — MeIeH-
Ho. B pesynbrare 3TOro BO3HMKAeT Pa3HOCTb MOTEHUMATOB MEXAY WHTAaKTHBIM M MO-
BpeXIeHHBIM (MK pa3paXaeMbiM) YY4acTKaMHU.

Bce 3TH TeopHMHM MCXOOWIW M3 TOrO, YTO BIEKTPUUECKUI NMOTEHLMaN BO3HUKAET B
TKaHH TOJbKO TMpU €€ NMOBPEXACHUM WM pa3apaXeHWH; cHumanocb, ¥mo ¢ COCMOSHUU
NOKOSl K1emKa He 3apAXCeHa.

JanpHelliee Ype3BpIYaiHO BaXKHOE 3HAYE€HWE B UCCIENOBAaHHU MEXaHU3MOB BO3-
6yxImeHust uMeno BelaBUHYTOe OcBanbaoM u OBeproHoM (1890) mpencraBneHue o ToM,
YTO y KJIETKM CYIIECTBYET IMOBEPXHOCTHasA TONYMpoHHUllaeMass MeMOGpaHa, crocoGHas
33IcpXKUBATb OJHHU M NPONYCKAaTb APYrMe MOHBI, NPUYEM DA3NIUYHbIE HOHBI MPOXOAAT
yepe3 KJIETOYHYIO MEMOpPaHY ¢ pa3sHoii CKOPOCTHIO.

Ha ocHoBe 3THX nonoxeHuit H. bepHiurteitH paspaboran membpannyo meopuio Bo3-
HHKHOBEHMS 31€KTPUUYECKHX TIOTEHLMANOB B XHUBBIX KjieTkax. CorjlacHO 3Toi TeopuH,
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B COCTOSIHUM TIOKOSI MEXAY HAapyXHOW M BHYTPEHHEH CTOpPOHaMM MeMOpaHbI CyllecT-
BYET MOCTOSIHHAsi pa3HOCTb MOTEHUMANOB — MeMOpaHHbiil noteHuwnan (MII), wiu no-
TEHLMAN OKOSl, TIPUYEM TIOBEPXHOCTb KJIETKM 3JIEKTPOITOJIOXKUTENbHA 110 OTHOILEHUIO
K uuTonjasMme. Bo Bpemsi Bo3OyxaeHUs1 MemOpaHa TepsieT CBOMCTBO IOJYIIPOHHAE-
MOCTH, BCJIEICTBHUE YeTO B BO3OYXKINECHHOM y4acTKe U3MEHSAETCS MeMOpaHHbI NMOTEHLHU-
aJl — yMeHblllaeTcsl BIUIOTb JO HYJS C Mocienyiolleil HHBepcHei 3apsga M pa3BUTHEM
noteHuuMana aeicteus (I1).

XOMXKKUH M XakclM BbICKA3alIU IPEANOJOXKEHHUE, YTO MEMOPAHBI KJIETOK MMEIOT
TPaHCIOPTHBIE CUCTEMbl, CIIOCOOHBIE NMEPEHOCUTb MOHBI MPOTUB 3JIEKTPOXMMHUYECKOTO
rpagvieHTa 3a CyeT 3Heprdd obMeHa BenlecTB. MU ObUTO MOKa3aHoO, YTO B IpouEcce
BO36YXICHHUA MEHSeTCA TMOJIIPHOCTh MeMOpaHbl: HapyXHas IMOBepXHOCTb CTAHOBUTCH
3J1eKTPOOTPHLIATEBHOM MO OTHOLIEHWIO K BHYTpeHHeii. TIpuuMHy 3TOro ucciegosare-
JIM BUAEAH B TOM, YTO MpH BO3OYXKICHUU MPOUCXOIUT He oblliee MOBbIIIEHHE TTIPOHMLIA-
eMocTu MeMOpaHBbl, a HM30HMpaTeNbHOE — TOJBKO ANsi MOHOB Hatpusa. [lepeMeineHue
MOCJIEAHUX B KJIETKY M3 LMTOIUIa3Mbl U BbI3bIBAET «I1€pe3apsaaKy» MeMOpaHel B CBA3H C
OTHOCHTE/IbHBIM YBEJIMYEHUEM CYyMMAapHOTO IT0JIOKUTEILHOTO 3apsia B LIMTOIIa3Me Mo
CPaBHEHHMIO C MMOBEPXHOCTHIO KJIETKH.

COBPEMEHHBIE ITPEJICTABJIEHHUA O MEXAHHU3IMAX
BO3BYXJIEHUA

OCHOBOII COBPEMEHHOI TEOPUU O TPUPOAE BO3OYXIEHUS SABIAIOTCS TpE-
CTaBJIEHUS:

A O HAJIMYUM Y KJIETKH TOJYIIPOHULIAEMBIX MEMOpaH, UMEIOLIMX B COCTOS -
HUU MOKOS MOCTOSSHHBIA MeMOpPAHHbBIA MOTeHLMAaJ (MOTEHLMAJ ITIOKOs);

A O HAJIMYMU B caMoii MeMOpaHe 3jekTpuyeckd (st noHoB Ca?*, Cl7) u
xuMudecku (o voHoB Na*, K*) ynmpaBisieMbIXx KaHaJIOB U MOHHBIX Ha-
COCOB.

HonocenekTHBHbIE KaHATbI. KaK yXe roBOPUIOCH, IS KAXIOTo U3 MepeHOCH-
MBIX Yyepe3 MeMOpaHy BUIa HOHOB CYLUECTBYIOT CAMOCTOSITE/IbHbIE TPAHCIIOPTHbIE
CUCTEMBI — WOHHBbIE KaHAaJIbl (HATPUEBbIE, KAJMEBbIE, KAIbIIUEBbIE, KAHABI IS
XJIOpa), OCHOBHBIE CBOMCTBA U MEXaHU3MbI ACHUCTBUS KOTOPbIX cXOOHbl. MOHHbI
KaHaJl COCTOUT U3 TTOPbI, BOPOTHOIO MEXaHM3Ma, ceHcopa (MHOMKATOpa), HaIps-
XEHHSI MOHOB B caMoif MeMOpaHe U ceJleKTUBHOro ¢puiabtpa (puc. 3.1).

ITopa npencraBasieT co60M MOJIEKYISIPHOE JMHAMUYECKOE 0Opa3oBaHKE, KO-
TOpOE€ MOXET HaxOOUThCA B OTKPBITOM M 3aKpbITOM cocTogHuK. OO6pa3zoBaHa
1opa «TPAHCHOPTHBIM» (EPMEHTOM — GEJIKOM C BBICOKO# KATAJIUTUYECKO aK-
TUBHOCTBIO, KOTOPBI CIIOCOOEH TNIEPEHOCUTHh UOHBI Uepe3 MeMOpaHbl CO CKOPOC-
Th10, B 200 pa3 npesbIlIAIOLIEeH CKOPOCTb MpocToi nuddy3nu.

Bopommuwbii mexanuszm (BopoTa KaHajia) NpeacTaBjieH ABYMsl TMIIAMU GeJIKO-
BBIX MOJIEKYJI, pAacIOJOXEHHBIX Ha BHEIIHeH (m-BopoTa) MU Ha BHyTpeHHel (h-
BOpPOTa) CTOpOHAX MeMOpaHbl. DTH OEJNKU cmOCOBHBI K KOHPOPMAIIMU — U3ME-
HEHUIO TPOCTPAHCTBEHHONH KOHUrypanuu MojieKyn 0e3 M3MeHEHHUS UX XUMMU-
YECKOU CTPYKTYpbl U CBOHCTB. B ThICSIUHbIE JOJM CEKYHIBI BOPOTHHII MEXaHU3M
(m-BopoTa) OTKpbIBaeT (AKTMBUPYET) M 3akpbiBaeT (h-BopoTa) (MHAKTHMBUPYET)
KaHaJl, Peryaupysi TakuM o6pa3oM CKOPOCTb NEPEABUKEHUS] UOHOB ITO HEMY U
«KBaHTOBBI» XapakTep MOCTYIUIEHUSI MX B LUTOILIa3My. BopOTHBIIT MexaHU3M
BBICOKOYYBCTBMTENIEH K Pa3JIMYHBIM XMMHYECKHUM BeLIECTBaM, B TOM Yucie dep-
MEHTaM, s1aM, U HEKOTOpbIM (apMakoJiornuyeckuM mnpemnaparaM. OHHU CIELU-
tuyecku BIMSAIOT Ha paboOTy BOPOT, YCKOPSIS WIM 3aMemisisd €€, 4YTO OCODEHHO
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CenexTBHbIA UNLTP

77 ;’.Oiéﬁﬁuue AenoNAPU3aLMK

a
B W
Puc. 3.1. CrpykTypa M MexaHHW3M paboTbl MOHOCENEKTHBHBIX KaHaloB (0ObiAcHeHWE B
TEKCTE).
A — cTaTHyecKas Moasipu3aLus, KaHan 3akpbiT; b — agenonsipusalus, KaHan akTMBMpoBaH, B —
penonapH3almnia, KaHal HHAKTHBHPOBAH.

BAXKHO ITPU HANPaBJIEHHOM TPAHCIOPTE JEKaAPCTBEHHBIX BELIECTB B KJIETKY C MC-
MOJIb30BAHUEM €CTeCTBEHHBIX MOHHBIX KAHAJOB.

Cencop nanpaxcenusn uoHoé B MeMbpaHe npeacTaBieH GeJIKOBOH MOJIEKYIIOI,
pacriojioXXeHHoi B camMoil mMeMOpaHe M criocoOHOU pearpoBaTh Ha BEIMYMHY
npoTtekalouero B Memopane Toka. [1o 1ocTHXEHUU UM KPHTHYECKOTO 3HAYEHUS
(-120 MB) ceHcop 3axyionbIBaeT BOpPOTa KaHasa.

Cenexmuenniil puabmp HaXOOUTCS B caMOM y3KoM Mecte KaHana. OH obpaso-
BaH KOJIBLIOM M3 OTPULIATEJILHO 3apSKEHHBIX aTOMOB KMCI0poaa. DTH 3apsibl He
MPONyCKAalT AaHUOHBI U MPUTATUBAIOT KAaTUOHBL. OHM Xe ONpeneNisiioT OIHOHA-
[paBJieHHOE [BUXEHHE MOHOB Yepe3 Mopy H ee U30UpaTebHYIO MPOHULIAEMOCTb.

Bnaromapst onmucaHHBIM MEXaHU3MaM KaHAJbl PEeryJHpyloT MMOCTYIIJIEHUE B
KJIETKY, HanpuMep, MOHOB HATpPHsA, 0OYCIOBIMBAIOLIMX Pa3sBMUTHE HATPHEBBIX
TOKOB.

Tok, BO3HHMKAIOLIMII B KJETKE B pe3yJbTaTe €e Bo30yXIeHHs], Ha3blBaloT
buonoeuveckum moxom (6HOTOK); €ro PErMCTPUPYIOT C MOMOILBIO CITEIUATbHBIX
YCHUJIUTENeH.

BJIEKTPOTEHE3 OJJMHOYHOTO INUKJIA BO3BYXXJIEHUSA

OnMHOYHBIA LMK BO3OYXIEHUS XapaKTepu3yeTcsi MHOXECTBOM MPH3HAKOB
U MpOSIBJIEHUH, U3 KOTOphIX Haubojiee 3HAYMMBIMU SIBJIAIOTCA 3JieKTporpadu-
YecKHe, 9JIeKTPOXMMHUYecKre U GyHKIMOHaIbHbIE (puc. 3.2).
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Puc. 3.2. [ToreHunan neiicteust (A), MOHHBIE TOKH Yepe3d MeMOpaHy aKCOHA MpH MpoBeje-
HHUM noTeHUHnana aeitcteus (B).

DJIEKTPOTPA®UYECKAS XAPAKTEPUCTHUKA

Ha skpane ocumutorpacda Ha 60JibLIOH pa3BepTKe OMOTOK MMEET BMI MHO-
TOKOMIIOHEHTHOTO rpaduKa, B KOTOPOM BBIIEJISIIOT: U303/EKTPHYECKYIO JTHHHIO
(M30JIMHMS); MPEeACNaiK; cnaik (BOCXOMs1As U HUCXOISIAS YaCTH, WK Mepe-
HMIA W 3a0HUNA GPOHTHI); OTPULIATEIbHbIH M ITOJOXUTEIbHBIN CJIEIOBbIE ITOTEH-
uuanel. Kpome Toro, Ha rpaduke oTMeHalOT KPUTHYECKYIO TOYKY AENOJsApH3a-
uun (KT), Tak Ha3bpiBaeMblit OBEpUIYT (JUHUSI HYJIEBOro MOTEHLMANA), TOUKY
MHBEPCHH 3apsifia U psill Ipyrux KOMIoHeHTOB (cMm. puc. 3.2). [lpu perucrpauuu
¢HU3M0IOTHYECKUX TIPOLIECCOB HA Ipaduueckoif 3anmucy Beeraa J0/KHbI PHCYT-
CTBOBATb OTMETKA Pa3/IpakeHUsI, BbI3BABILIEr0 BO30YXIEHUE, U OTMETKAa BPEMEHH.

DJIEKTPOXUMHWYECKAS XAPAKTEPUCTHKA

Ha npoTskeHMM OIMHOYHOro LMK Bo30yXIeHHuss MeMOpaHa rocjenoBaTelib-
HO MEHSAET CBOe JIEKTPOXHMHYECKoe cocTosiHue. JInuTenbHOCTh ero Konebercs
B pa3JIMYHBIX KJIETKAaX oT 1—2 10 HEeCKOJBKUX JecaTKoB Mc. Beigenstor: a) cra-
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Puc. 3.3. Perncrpauna HyneBoro noTeHLMala BHEKIETOYHBIM (A) M MOTeHUMANa [1OKOS
BHYTPHKIETOUHbIM (B) MHKkpoanekTponamu; B — koneGanusi yposHs memOpaHHOro ro-
TeHUMAIA B 3aBUCUMOCTH OT PYHKLIMOHANILHOTO COCTOSHUS BO3OYAMMOI TKaHH.

TUYECKYIO MOJIAPU3ALMIO — MPEIIIeCTBYIOIEE COOCTBEHHO BO30OYXIEHUIO COCTOS-
HHe MoK ; 6) AenoNAPU3ALIMIO; B) PEMOSIPU3ALIMIO; T) THIEPIONSPU3ALIKIO.

CraTuyeckas moOJAPH3ALMA XAPAKTEPU3YETCS HANUYUEM IOCTOSHHOIN paz-
HOCTH MOTEHLIMATOB MEXIy HAPYXXHOW M BHYTPEHHEN NMOBEPXHOCTSAMU KIETOY-
HOM MeMOpaHbl M LMTOIIa3MOl, paBHONH —60—90 MB u HasbiBaeMoii Membpan-
notm nomenyuarom (MI), unu nomenyuanom noxos. Mem6GpaHHbBIA TIOTeHIIMAN
NIeTKO OOHapyXWTh B CJEAYIOLIEM MPOCTOM ornbite (puc. 3.3). Korga KoHYMK
MHKPO3JICKTPOAA HAXOAUTCA B MEXKIETOYHOM XKUAKOCTH, MEXIY HUM M MHIUD-
GdepeHTHBIM 3/1eKTPONIOM (HAXONMTCA TaM XXe) PasHOCTh MOTEHIIMAIOB paBHa
HYJI0. DTO CBA3aHO C TEM, YTO MEXKIETOUHAS XHIKOCTh BCIIEACTBUE pPaBHOBe-
CHsl B Heil CYMMBI aHHOHOB M KaTMOHOB 22eKmponeiimpansha. B MOMEHT, Korna
KOHYMK MHKDO3JIEKTPO/IA MPEONOJIEBAET KJIETOUHYIO MeMOpaHy M rorpyxaercs B
LIMTOIUTa3MYy, JIy4 Ha 9KpaHe ocLuiUiorpaga GbICTPO OTKJIOHSIETCSI BHU3 OT Hy/ne-
BOM OTMETKM MOTEHUHMaNa. DTO CBUAETENBCTBYET O TOM, YTO MEXIY LIMTOIIA3-
MOW M MEXKJIETOYHOM XHIKOCTBIO /1K€ B COCTOSIHMM MOKOS CYILECTBYET HeKas
pasHocTh noTeHuuAnoB. K ¢axropam, obycnoBausaioinm ee cymectBoBaHue,
OTHOCSITCS:
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® HajJIMYUe TPAHCMEMOPAHHBIX IPALUEHTOB KOHLUEHTPALIMU HATPUSI, KU U
xJjiopa;

e BhicoKas M30upaTesbHas NMPOHULAEMOCTb MeMOpaHbl IUISl WUOHO8 Kaaus,
CBSI3aHHAsl C HAJIMYMEM B HEM [MOCTOSIHHO OTKPBITHIX B COCTOSIHUU MOKOS
KaJueBbIX KAHAJIOB, U NMPAKTUYECKHU MOJIHAS HEMPOHULIAEMOCTb ISl LLOHO8
Hampus, TIpefloTBpallaoLlas ero NOCTyIUIEHUE B KJIETKY (MOCKOJIbKY 3a-
KpPBITBI M-BOpoTa). B CBSI3M C 3TUM MOCTOSSHHBINA MOTOK KAJUsl U3 LIMTO-
MJ1asMbl B MEXKJIETOYHYIO XHUIKOCTb CO3JA€T OTHOCUTENbHbIN geduiuT
MOJIOKUTEJbHBIX 3aPSL0OB Y BHYTPEHHEH MOBEPXHOCTU U M3OBITOK MX Ha
Hapy>XHOU MOBEPXHOCTU KJETKU. TakuM 00pa3oM, CyMMapHBINH MOJOXH-
TEeJbHBIA 3apsAJ HAa MOBEPXHOCTU KIIETKU IMPEBBLILUAET TAKOBOW B LIMTO-
rJia3Me.

Toku, perMcTpupyeMble B COCTOSIHUM CTATMYECKOMW MOJSpU3ALMM, Ha-
3bIBAIOTCH TOKAMM IOKOSI, MWJIM KAJIUEBBIMU TOKAMM;

e pabora Na*—K*-AT®a3HbIX «HACOCOB», MOJACPKUBAIOILIMX TTOCTOSIHHBIE
WOHHBIE TpamiMeHThl KOHUEHTpauuu. OOpaTHoe MOCTYIUIEHHE Kajaus B
KJIETKY, HeobxoauMoe AJisl MOMAEPXaHUs KaJIMEeBOIo IpalUeHTa, Ipouc-
XOJUT TMOCTOSIHHO B DKBUBAJEHTHBIX KOJUYECTBAX MEXAHU3MaMH aKTHB-
HOTO TpaHCIIOpTa C Y4YacTUeM MeMOpaHHBIX TPAHCIIOPTHBIX O€NKOB M
ATO.

Jenoaapuszauma — CIBUI MEMOPAHHOrO MOTEHLIMANA B CTOPOHY €ro YMeHb-
ureHud. [Ipy u3sMeHeHMH IPOHULAEMOCTH KJIETOYHOH MeMOpaHsbl (1oa neiMcTBr-
€M paspaxkeHHs) m-BOPOTA OTKPBIBAIOTCS, AKTUBUPYIOTCSI «ObICTpbIe» HAaTpUe-
Bbl€ KaHAaJlbl, BCIEACTBHE YEr0 HOHBI HATPpMS JaBUHOOOpAa3HO MaccuBHO (Mo rpa-
JUEHTY KOHLIEHTpALIMK) MOCTYNaT B KiIeTKy. [lepexon orpoMHOIo KoJjinyecTsa
MOJOXUTENBHO 3apSXKeHHBIX MOHOB HATPHUSI B KJIETKY BbI3bIBAET OTHOCHTEJIbHOE
yMEHBILIEHNE TOJOXHUTEIbHOIO 3apsiia Ha €€ MOBEPXHOCTU M YBEJIUYEHUE €ro B
nMrorJiasMe. B pesynbpTaTe 3TOr0 CHavana cokpauaeTcsl TpaHcMeMOpaHHas pas-
HOCTb IMOTeHLMayJoB, 3HaueHue MIT nmagaetr mo Hy/s (oBepuiyT), a 3aTeM, IO
Mepe JaJbHEMNIIEro MOCTYIJIEHUS] B KJIETKY HaTpHs, MPOMCXOAUT Iepe3apsiika
MeMOpaHbl U MHBepcusi ee 3apsiad. [IoBepXHOCTb CTAHOBUTCS 3JIEKTPOOTPHU-
LIATEJIBHOM IO OTHOILIEHHWIO K LIUTOIUIa3ME — BO3HUKAET NOMeEHUUAn Oelicmeus
(I4).

B OTKpBITOM COCTOSIHMM IPOBOJMMOCTb KaHaja B 3HAYMTENbHOM creme-
HU OIpeleNisieTCsd €ro CeJeKTUBHBIM (UIbTPOM, KOTOpBI He MpPOIycKaeT
aHUOHBI U TOpa3fo JyYylle FPOIMYCKAET MOHBbI HATpHUS, YEM MOHBl KaJusd WU
KaJIbLMS.

Pemiatonias pojb MOHOB HAaTPUS B PA3BUTUHM ACNONSPU3ALNAU U MTOTEHIIMANA
JelicTBUA MOKa3aHa B UcciIegoBaHUU XOmKKHUHA (1949) Ha T’MTaHTCKOM BOJIOKHE
HepBa KaJibMapa.

HeoGxonuMo OTMETUTBH, YTO NENOJSIpU3ALIUSI MOXET ObITh KaK 6bl38aHHOLL
(IIp1 HaIMYMU BHEUIHETO CTUMYJA), TaK U CHOHMAaHHOU, OOYCJIOBIEHHOI CIIO-
COOHOCTBIO HEKOTOPBIX BUIOB KJIETOK, TAK Ha3bIBa€MbIX TeiiCMEKEPOB, CAMOBO3-
Oyxnatbcs. [IpUYMHONM TAaKOro caMoOBO30YXIEHUS SIBASIIOTCS MeTaboJudYecKHe
(o6MeHHbIe) MPOLIECChl B CAMUX KJIETKAX.

ITopor pasapaxeHus. BeruuuHa, wiu creneHb, AeMOaApU3ALUU
U ee CKOpPOCTh 3aBUCSIT, IOMUMO CBOWCTB caMoil BO30YyIMMOI1 TKAHU, OT CHJIBI
pasapaxeHus. 11 KOJMYECTBEHHOM XapaKTEepUCTUKMU CTeleHW MHelofsi-
pHU3aLMM TIOJIb3YIOTCA ITOHSITUEM «IlOpora pasgpaxeHHsl» — MHUHUMaJIbHOMN
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Puc. 3.4. MecTHbIit OTBeT, BO3HMKAIOLIMIT Ha JeHcTBUE NMoOJAMOporoBoro crumyna (A), u
TIOTeHLIWAN NeficTBUA, BOJHUKAIOMWHN B pe3yibTaTe CyMMaluuu MecTHBIX oTeeToB (B).

CHMJIBI BO3IEHCTBUSI, CIIOCODHON MepeBecTH KIIETKY U3 COCTOSIHUS TOKOSI B CO-
cTosiHMe BO30YXOeHUs] M BbI3BAThH cIeUU(UYECKY0 peakluio Bo30yauMoi
TKaHH.

YcnoBHO BBIAEMSIOT ABA BUAA AETIONAPU3ALMU — YACTUUHYIO U MOJTHYIO.

YacTuyHasg (HenmoJgHas) AenNoNsgspu3allusa XxapakTepuayer-
cs HEe3HAYMTENbHbIM cHMXeHueM MII; Bo3HuKaer npu neicTBUM caabbix (roj-
MTOPOroBbIX pa3smpaXXMTesiei), Korga creneHb KoH(popMaluu MeMOpaHHBIX Oeji-
KOB HEIOCTATOYHA ISl MOJHOI0 OTKPBITHSI HATPUEBBIX KaHauoB (puc. 3.4, A).
CnemyeT OTMETHTb, YTO POJIb CIAa0BIX MOAMOPOTOBBIX PAa3apaXXUTeIei B OpraHu3-
Me ype3BbIYANHO BelMKa; MHOTAA peakilMsl TKAHW HAa HUX MPEeBBILIAET IO CHIIE
PeakiMiO Ha MOPOTORBIE U aXKe CBEPXIIOPOTOBHIE.

B npyruMx ciy4asx YacTU4Hasi [EMOIsApPU3ALINs SIBJSIETCS €CTeCTBEHHOM
«Ipe/ILIeCTBEHHHULIEH» [MOJHOM — eclM pa3fpaXuTelb NOCTATOYeH Ui TOro,
YTOGBI KAHAJIBI OTKPBUIMCH TMOJHOCTBIO, HO TpebyeTcsi HEKOTOpOoe BpeMsi, UTOOBI
3TO [MPOM3OIILIO.

Ha rpadwuke Guortoka cramuu yacTHYHOH AENOJIAPU3ALIMM COOTBETCTBYET
npedcnaiix.

YacTuuHas ACTIONSIPU3ALKS JIEXKUT B OCHOBE MEXaHW3MOB MECMH020 8036YXHC-
OeHus.

lMonHasg nenonsipu3auys BO3ZHUKAET NIPU AEHCTBUM MOPOrOBBIX
M HaAMOPOTOBBIX pasfpaXHTeNeil; OHa CTAHOBUTCSI HEOTBPATUMOM IOCJE TOTO,
KaK 4YacTUYHAs AeToJSIpU3aLUsl HOCTUTHET KpUTHYecKoi Touku (puc. 3.4, B).
OnekrporpaduuecKUM IIPOSBJICHUEM IMOJHOM AEMOJSIPU3ALMHU SBIACTCS MUKO-
BBIM moTeHLMan (Craiik), a UMEHHO ero Bocxoasiuas yacts — ot KTl no Touku
WHBepCcUH 3apsna (cM. puc. 3.2).

ITonnast memonsipu3alusl JIEXXUT B OCHOBE PacHpoCMpaHAIowe20ca 80306yic-
deHus.
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CPABHUTEJIBHASA XAPAKTEPUCTHKA MECTHOTO
M PACITIPOCTPAHSAIOIETOCSl BO3BYXIEHUN

Mecmnoe 6036yxcoenue:

BO3HMKAET NpPHU NEUCTBUU CIaObIX — MOAMOPOTOBLIX CTUMYJIOB, He BbI3bI-
BalOIUX BUIUMBIX (PU3NONOTUYECKUX TTPOSIBIIEHUH

COMpPOBOXAAETCH HENOJHONW KOHdopMmaliueii MeMOpaHHBIX OelKOB-KaHa-
JIOB;

BO3HMKAET JIOKAJIBHO — TOJIBKO B 30HE AeHCTBUS CTUMYJIA;

OBICTPO «3aTyXaeT» BO BPEMEHH,;

HE pacIpOCTPaHAETCs HA CKOJIb-JTU00 3HAYMTEIPHOE PACCTOSHUE;
CIOCOOHO K CyMMAallMM CEpHUM JIOKAJIbHLIX TOKOB, B pe3yJbTaTe KOTOPOt
MOXET IepeiTH B paclpoCTpaHslolleecs Bo3OyXIeHue;

rpaMyecKy XapaKTepU3yeTcsl He3HAYMTeJbHBIM OTKJIOHEHUEM YPOBHS
[oTeHUMaNa oKost (Tpeacnaink);

XapaKTepHU3yeTcss HEKOTOPhIM MMOBBILIEHUEM BO3OYIUMOCTH TKAHM;

uMeeT Goupllloe (HU3HONOTHYECKOe 3HAYeHHEe, OCOOEHHO B OOJIaCTH CHU-
HaINTUYeCcKO! mepefavyu U IMpU MEIJIEHHBIX MEXKJIETOUHBIX B3aUMONENCT-
BUAX B MO3reE.

Pacnpocmpanaroweecsa eo3fyxacoenue:

BO3HHMKAET: a) IMpU AeHCTBUM MOPOTOBBIX M HAAMNOPOrOBBIX CTUMYJIOB; 0)
BCJIEACTBUE CyYMMAallMU CEpUU JIOKAIbHBIX TOKOB (MECTHOro BO3GyXIe-
HUs1);

MIPOSIBASIETCS BUAMMON (PU3MONOTMYECKONH peaKIueii;

COIMPOBOXIAETCSA MOJHOI KoHdopmauueit OeIKOB-KaHAIOB BCJIEICTBHUE
JIMraH/I-peLleNITOPHOrO B3aMMOJEICTBUS;

pacnpoCTpaHsIETCS HAa 3HAYUTEJNbHBIE PACCTOSIHUSI OT MeCTa BOSHUKHOBe-
HUS;

HE «3aTyXaeT» BO BPEMEHH;

He cocoOHO K CyMMalIUU;

rpapMyeCcKM XapaKTepu3yeTcsl pa3BUTHEM IMOTeHIIMaNa KecTBUA (Criaiika)
U UHBepcHUel 3apsiia MeMOpaHBI;

COMPOBOXIAETCH LUUKJIMYECKUMU U3IMEHEHUSMU BO3OYIUMOCTH M HaJIU-
YyueM Ieproaa abcoMOTHONU pedpakTepHOCTH;

uMeeT GoJblioe GU3MOJOTMYECKOe 3HAaYUeHUe, 0COGEHHO NIPH pean3alun
«OBICTPBIX» MPOLIECCOB — HAIpPUMeEP, POBEAEHUM BO30OYXIEHUS B [BUTa-
TEJIbHBIX COMAaTUYECKUX HEpBaxX U Ap.

DynkyuonansHoe 3HaveHue nomenyuara Odelicmeus TECHO CBS3aHO ¢ QYHK-
LMel opraHa Wid TKaHU, Tie OH BO3HUKaeT. [loTeHUUan NeHCTBUS pPeryaupyeT
HAaTpUEBYI0O M KaJMEBYIO IPOBOJUMOCTh B MEMOpaHaX MEBIIIEYHBIX U HEPBHBIX
TKaHe#, paclnpocTpaHeHHe BO30YXIEHUs MO HEPBY, BbIAEIEHHE MEIHATOPOB B
HEPBHBIX OKOHYAaHUSIX, BHYTPUKIIETOYHYIO KOHLIEHTPALUIO KAJTBLIMS M COKpalle-
HME MBIILIEYHOH TKAHU, BblIEJIEHME TOPMOHOB XeJie3aMU BHYTPEHHEH CeKpeLuu

U Jp.

3anepmenue AENMOJNAPH3ANMNH. B HOpME IenoJiapu3alusa JJMTCA HEOOJIro, Tak
KaK B caMo# MeM6paHe HMEITCS MEXaHU3MbI, OTPAHHUYUBAIOILME 3TOT IMpOLIECC.
Bo BpeMsI ITUKaA JEIOJSpU3ALUY, KOTIa [IEPEeHOCUMBIA HOHAMU HAaTpHsI IIOJOXU-
TEJBHBIA 3apsii JOCTUTAET HEKOTOPOI'O IIOPOroBOro 3HAYCHUA, B CEHCOpE HaIps-
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XEHMST MOHHBIX KAHATOB BO3HMKAET «TOK CMEILUEHMSI», KOTOPBIH «3aXJIONbIBACT»
WHAKTUBUPOBAHHBIE h-BOpoTa, pacnojioXeHHbIe Y BHYTPEHHEH CTOPOHBI MEM-
OpaHbl, U «3anMpaeT» (MHAKTUBUPYET) KaHa, MpeKpalliasi TeM caMbIM JalbHeii-
lIlee TMOCTYIUIEHWE WOHOB HaTpusl B uMTOIUIazMy. KaHayi ocTtaeTcst 3aKphIThIM
BILJIOTh IO BOCCTAHOBJIEHUS UCXOAHOTO YPOBHSI MeMOpaHHoro nmoteHuuana (MIT).

PenonapusanmMs — BOCCTAaHOBJIEHHE MCXOAHOIO YPOBHSI MEMOpPaHHOIO IO-
TeHIIMaJa, XapaKTepU3YIOIEro COCTOSIHUE CTaTUYeCKOoi Mmonsipusauu. [naBHbI-
MU (dakTopaMM, BbI3BIBAIOLIMMU DPENOJSIPU3ALMI0 MEMOPAHBI M CITOCOOCTBYIO-
IUMMHA BOCCTAHOBJIEHUIO MCXOMHBIX MOHHBIX PAAUEHTOB KOHLEHTPALUH, SIBIS-
1oTes: 1) mpoliecchl aKTUBHOIO TpaHCIopTa HOHOB Na* U3 KJIETKU B MEXKJIIETOY-
HYIO XHWIKOCTb; 2) MaCCUBHOTO TpaHcmopTa HoHOB K* M3 KJIeTKH mo rpagueHTy
KOHIIEHTpAIUU. DneKTporpadUyecKMMHU TPOSBASHUAMM PEIOJISpU3ALIUU SBIIS-
IOTCS HUCXOMAALIAS 4acTh crnaika (ObICTpas peroisipu3almsi) U OTpHLATETbHBIIM
cJeIOBOM MMOTeHIIMaN (MeIJIeHHas peroysspusanus). Pemonasipusaiius 10 ypoBHs
[TOTEHIIMAa MMOKOS BHOBb NMPUBOAUT K OTKPBIBAHWIO h-BOpPOT M 3aKpHIBAHUIO
M-BOPOT; B 3TOM COCTOSTHUM KaHajl BHOBb MOXHO aKTUBHUPOBATb IENOJISIPU3YIO-
UMM CTUMYJIOM.

I'vnepnonspu3anMa — YyBeJWYEHUE YpPOBHsI MeMOpaHHOro IOTeHIMana Io
CpPaBHEHMIO C YPOBHEM IOKOsI. Belien 3a BOCCTAaHOB/IEHMEM MCXOMHOTO 3HAYEHMSI
MII (penonspu3alys) NPOUCXOIUT Ero KpaTKOBPEMEHHOE yBEJIMUYEHHUE 10 CpaB-
HEHUIO C YPOBHEM ITOKOS, 00YCJIOB/IeHHOE MOBBIILIEHUEM NTPOHUIIAEMOCTH KaJTH-
eBbIX KAaHAJIOB M KaHAJIOB IS xJopa. B cBS3U ¢ 3TUM MOBEpXHOCTh MeMOpaHbI
npuobpeTaeT H3OBITOYHBIH IO CPABHEHUIO C HOPMOM, MOJIOXUTENbHBII 3aps], a
ypOBEHb MeMOPAHHOIO MOTEHIIMANA CTAHOBMTCS HECKOJBKO BHIIIE MCXOTHOTO.
OIHAKO 3TO COCTOSIHME HEIMpPOAOKUTENbHO, TaK KaK MeXaHU3Mbl aKTMBHOIO
TPAHCIIOPTA «3ArOHSIIOT» M30BITOYHBIA Kaniuil B KJIETKY OO BOCCTAHOBJIEHHUS Ipa-
avenTa 1/30 1 crmocoGCTBYIOT BOCCTAHOBJIEHUIO MCXOMHOTO COCTOSIHMS KJIET-
KU — CTaTMYeCKOi mojspusaluu. IUIeproasipu3allMOHHbIE TTOTEHIMabl Urpa-
IOT pelaouylo poib B paboTe CEKPEeTOPHbIX KJIETOK, PELIeNTOPOB CETYATKU U
HEKOTOPbIX APYrHUx. DjiekTporpadyyecKkuM IMpOosSBJICeHUEM THIIEPIIOAIpH3ALUN
SIBJISIETCSL MOAOMCUMEeAbHbll caedosoli nomenyuas. Ha 9ToM 3akaHYMBaeTcsl omM-
HOYHBII LMKJT BO30YXIEHMUS.

OYHKIIHOHAJIBHASA XAPAKTEPUCTHKA

M3mMenenue BO3OYAMMOCTH B pa3daHu4dHbie pasnl 01H-
HOYHOTrO HMKJIA BO030yxaeHusn EciuNpuHATL ypoBeHb BO30OyIU-
MOCTU B YCJOBHUSIX (PU3HUOJOrMYECKOro TMOKOsI 3a HOpMY, TO B XOI€ Pa3BUTUA
OMHOYHOrO IIMKJa BO30YXIEHUS MOXHO HabiogaTh ee HUKIMYeckre Kojeba-
uus. Ilepuony cmamuueckoii noaspuszayuu COOTBETCTBYET MCXOAHasi, (poHOBas
BO30YyIMMOCTb.

B nepuon pasBUTHUS Ha4aAbHOU Oenoaspu3ayuli Ha OYeHb KOPOTKOE BpEMsi
BO30YIHMMOCTh HE3HAUUTEILHO MOBBILIAETCS 1O CPaBHEHUIO ¢ UcxonHOoH (P a3 a
5K3aJbTaluu). BoBpeMms pa3BUTUS NOAHOU Oenoaapusayuu 1 UHBEPCUU
3apsna Bo30yIMMOCTh NafaeT A0 Hyas. Bpems, B TeueHHe KOTOPOro OTCYTCTBYET
BO36YIMMOCTE, Ha3bIBaeTcsl MepuUoaAoM abconoTHOU pedpaxkTep-
H O C T U: HU OIHH, JaXe OYeHb CUJIbHBIA pa3ApaXuTelb HE MOXET JOIOJHU-
TeJIbHO BBI3BAaTh BO36yxAeHUEe TKaHU. JIMTEIbHOCTE abCONIOTHONM pedpakrep-
HO# ¢asbl COBMAAAET C IJIMTEJbHOCTBIO MOTEHIMANA ACHCTBUS M COCTAaBISIET B
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CpelHeM: IUISl UCUEPYEHHOIO CKEJIETHOTO BOJIOKHA 2,5—4 Mc; ISl TOJICTBIX HEPB-
HbIX BoJIokoH (),4 Mc; [UIst Tesia HepBHOM KJIeTKU 2,5—4 Mc. ®apMaKoJOrMyecKme
BEeIIECTBA U BO3JAEUCTBHS, YBEJIUUUBAIOLLME BpeMsi AETONSPU3ALMUA U COOTBETCT-
BEHHO Nepuoj abcoMOTHON pedpakTepHOCTH, BbI3bIBAIOT TOPMOXeEHUE (DU3UO-
Jornyeckoi aesitebHocTH. M HA060pOT, BElleCTBA U BO3AEIHCTBUS, YMEHBIIAIO-
Me BpeMsl AETOJSIpU3allMM, OKAa3blBalOT BO3OyXnaloiiee (U3NOIOrHIEcKoe
neiicTBUe. 3acToiHas Aenoisipu3aius HabaoaaeTcs, HanpuMep, 1pu mapabuose
WM TpU JEHCTBUU HEKOTOPbIX (apMaKONIOrHyecKux CpelcTB (HarpuMep, Aero-
JIIPU3YIOLLIHE MUOPEJIAKCAHTHI).

B ¢aze BoccraHoBieHHMSI MeMOpaHHOro MOTEHLIMANa, T.e. C Ha4aiom Obt-
cmpoli penoaspusayuu, BO30YIUMOCTb HAYMHAET BOCCTAHABIMBATLCS, HO OHA ellie
HUXE€ MCXOMAHOro ypoBHs. BpeMs BoccTaHOBJIEHMS ee OT HYJSI IO UCXOMHOM Be-
JIMYMHBI HA3BIBACTCI MEPHUOITOM OTHOCHUTENbHON pedppakTep-
H O C T U TKaHb MOXET OTBETUTh BO3OYXAEHUEM, HO TOJbKO Ha CHJIbHbBIE, Ha/l-
IIOPOTOBbIE pa3ApPaXKeHUS.

Benen 32 neproaoM OTHOCHUTENbHOM pedpakTepHOCTH, T.e. ¢ Hauaiom ¢haswt
MedaenHol penoaapu3ayuu, HACTyNaeT KOPOTKUM MEePUOA CYNMepHOP M aJl b-
HO M — IOBBLILIEHHOMH (IO CPABHEHUIO C UCXOAHOM) BO3OYIMMOCTH.

3aKIIOYUTENIbHBIN 3Tall OOMHOYHOTO LMKITA BO3OYXIEHUS -~ ITOBTOPHOE
CHUXeHHEe BO30YIMMOCTH HUXE UCXOAHOIO YPOBHS (HO He 10 HYJIS), Ha3bIBaeMoe
NEPUONOM CYOHOPMANTbHOM BO3OYAUMOCTH, COBITAQAAET C pa3BU-
TUEM eunepnoaspuzayuu memopans. MapMakosoruueckue BellecTBa U BO3AEICT-
BUSI, YCUJIMBAIOLIWE ee, BhI3bIBAIOT ociabieHne PpU3M0J0oTHYECKOH AesiTeIbHOCTU
(runepIoJspu3alMoHHOe TopMoxeHue). Bo30yxXaeHre MoXeT BOSHUKHYTh TOJIb-
KO B TOM cJlyyae, ecjid CUJIa pa3Apax€HHUsi 3HAYUTEJbHO MPEBLICUT MIOPOTOBYIO.

ITocne 3aBeplieHUsT YKa3aHHBIX ITPOLECCOB BO3OYIUMOCTh BOCCTaHABIMBA-
eTcs, M KJIETKA TOTOBA K OCYILECTBIEHUIO CAEAYIOLIETo LIUKIIA.

CooTHoOllIEHUE BCeX IMepeYHCHeHHBbIX MPOSBIEHUN BO30OYXIEeHUS TMpPEICTAB-
JIeHO Ha obobiaroneM puc. 3.5.

METABOJHNYECKASI XAPAKTEPUCTHKA

Bo3HUKHOBEeHUE BO3OYXACHHUS CBSI3AHO HE TOJBKO C 3JIEKTPOXUMUUECKUMH,
HO U CO CJIOXHBIMU CTPYKTYPHBIMM M OMOXMMHUUYECKMMU MeTaGoJIMUECKUMU U3~
MeHeHUsIMU. OHU KacaloTcs TeMIIepaTypHOro peXHMa KJETKH, CII0COGHOCTH
MOTJIOILATh KUCIOPOA Y BBIAENATh ABYOKUCH yriiepoaa ¥ MHoroe apyroe. ITorio-
HIeHUEe KUCJIOPOAA NMpH BO3OYXIEHWM YBEIMYMBAETCS B cpeaHeM Ha 24 % 1mo
CPaBHEHMIO C YPOBHEM TIIOKOSI; 3HAYMTEJbHO BO3pPAcTaeT TEILIONPOLYKLIMS;
aKTUBUPYIOTCS GEepMEHTHl KJIETKH, YYACTBYWOILME B Ipolieccax a’pobHOro u
aHa’poOHOro o6MeHa U OKUCIUTENbHOM (GOoChHOPUINPOBAHUU, PE3KO MANAET CO-
nepxanve AT® B xierke. B mpotiecce Bo3OyXIeHUsI B pe3yJIbTaTe EPEKMCHOIO
okucaeHust numunoB (ITOJI) meMGpanbl 06pa3yloTcsl CBOGOAHbBIE paIUKAaIbL.

®U3NOJOTMYECKHNE CBOMCTBA BO3BYIUMEIX TKAHEN

Bce Bo3byauMble TKaHU 06JafgalOT psAaoM oOIMUX (PUIUOIOTUYECKUX
CBOMCTB, WIU 3aKOHO06 pa3dpaiycenus, KpaTKas XapaKTePUCTHKA KOTOPHIX IpHU-
BOJUTCS HUXE.
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Puc. 3.5. Dnexrtporpaduueckue (A), dyHkunoHansHbie (B) U anekrpoxumuyeckue (B)
NposiBJIeHUs npolecca Bo3byxaeHus (0ObsICHEHHE B TEKCTE).

DEKTPOTOHHYECKHE ABJEHHA (TOJISIPHBIA 3aKOH). YHMBEPCAIbHBIM pasapa-
KUTEJIEM [UIS1 BO3OYAMMBIX MeMOpaH ABIsieTCH 2/1eKTPHYECKHiA ToK. M3MeHeHue
MoJIsIpU3alui MEMOPaHbI MPU MPOMYCKAHUH MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA
HaspiBaeTcss P U3IHMYECKHUM 2NEeKTpPOTOHOM. Bo3snukawowas B 06-
JIACTH MPUJIOKEHUST KaTola Aernoisgpusatiust MeMOpaHbl U NoOBbIlIEHUE BO30YIU-
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NeTouHuk
A NOCTOAHHOrO TOKa

BosbyaumocTts
W= ., L
Hepe ‘\/ MBII.LII.[;

AHoaudeckan
AH3NEeKTPOTOH aksanbTayma

Kputnyeckuit yposeHs
AenonApu3aymu

MemGpaHHbI#A
noTeHyWan

BoabyaumocTts

Moa aHogom
e

Karoguueckan
KaTanekTpoToH Aenpeccusa

Kputuueckuit yposeHb
Aenonapusayuu

MemGpaHHbIn
noTeHywan

Y/ Bo3byanmocs

A — cxema onbiTa; B — H3MEHEHHsI KPHTHYECKOTO YPOBHS AENONAPH3ALMM, MeMOPaHHOTO MOTEH-
1IHana 1 Bo3GyaANMOCTH HepBa.

MOCTU HAa3bIBAIOTCS Kamanexmpomorom. TIpOTHBOIONOXHBII Mpoliecc — yBeJau-
yeHHe MeMOpaHHOro MOTeHUHANA B 00JACTH MPUIIOXKEHUS aHOJA U CHUXEHHe
BO30yIMMOCTH — aHanexmpomorom. B ciyyae LIMTeIbHOrO MPUMEHEHHS MOCTO-
SIHHOTO TOKa HabionaloTcss obpaTHble SBJIeHUsI — Hanpumep, eHoMeH KaToou-
YEeCKOM Jenpeccuu.

Ecnu MeMOpaHHBIA MOTEHLUMANT YX€ CHUXEH, TO JOCTHXEHHE [MOPOroBOTo
3HaYeHMs aernosspusaumu obnerdaercs. [Ipu yBenuyeHun MeMOpaHHOTrO MOTEH -
uMana (TUmeprnonsipusalmsi) NOCTHXKEHHME Mopora 3aTpylnHsercs. DTo sBIEHHE
HasbIBaeTCH guzuonozuyeckum snexmpomonom (puc. 3.6).

3akon «Bce man HudYero». [Ipu MoOAMOPOroBIX 3HAYEHMSIX Pa3IpPaXKalOIIEro
TOKa BO30YMneHue HOCHT rpanyannueni (MecTHrl) xapaxrep ¥ He pacnpocTpa-
HsIeTCsl 32 Tipeleibl 30HbI Bo3aeicTBus. [Ipu Gosee CHIBHBIX MOPOrOBBIX U HAJ-
MOPOroBLIX PA3IPAXKEHUAX MPOLECC CTAHOBUTCS CAMOPACIIPOCTPAHSIIOIIMMCS Ha
GonbllMe paccTOSIHUSI, & BOSHUKAIOIIMIA TIPU 9TOM MOTEHLIMAN AEHCTBUS UMEET
MOCTOSIHHYIO BeJIMuMHY. [loCTOSIHCTBO aMIUIMTYAbI MOTeHIMana neiicTeus (T.e.
ero «He3aTyXalollWif» XapakTep) sBJsieTcsl BaXHbIM ¢akTopom, obecrieyuBao-
LIIUM BBICOKYIO HaIeXXHOCTh Tepe/ladd CUTHAIOB B HEPBHOM CHCTEME.

CkopocTh pacnpocTpaHeHUs] BO30OYXIeHUsI B PA3HBIX TKAHSX COCTABIISIET:
B UCYEPYEHHBIX CKEJIETHBIX MBILLIEYHbIX BOJIOKHAaX 1—4 M/c, B HEpBHBIX BOJIOK-
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Puc. 3.7. 3aBucumocTbh cuabl pasapa-
JKaloUIEro Toka M BPEMEHM ero aeicr-
BHA (KpwBasi cuna—Bpems Beiicca). 3a-
LUTPHXOBaHbI TUIOLLAAH, COTBETCTBYIO-
LIHEe TIPOU3BEIEHHSAM CHIIBI TOKa Ha
BpeM# [Uls TPeX pasfpaxalolux cTHMY-
JIOB pa3z/IM4HOI MHTEHCUBHOCTH.

-

Moporoeas cuna Toka
S )

05 1,0 15 2,0
OnuTensHOCTL TOKa, MC

Hax — 1—180 m/c. CKopocTh pacrnpocTpaHeHUst BO3OYXAEHUs] 3aBUCHUT OT JHa-
METpa HEPBHOTO BOJIOKHA W e€ro MuelrMHHu3auuu (cM. pasznen «[Iposesenue Bos-
Oy KIAECHUSI»).

Xponakcua. BhdeKTUBHOCTE pa3apaxarliero Toka o OTHOLUEHUIO K BO3-
OyX/1aeMOi UM KJIeTKe 3aBUCHUT HE TOJIbKO OT €0 BEJIMYMHbI, HO U OT BPEMEHHU
JfeiicTBUA. YCTaHOBJIEHO, YTO CWJIA Pas3jipaXalolero ToKa, BhI3bIBAIOLIETO IMPo-
LIECC pacrnpocTpaHsIolerocs Bo30yxXIeHus, HaxoauTcs B o6paTHOM 3aBUCHMOC-
TH OT [UIMTE/IbHOCTH €ro BO3NeHUCTBUSL M rpaduyecKd BblpaxaeTcsi KPUBOU
«cuna—ppemsi» (Kpusas Beiicca) (puc. 3.7). CornacHo 3Toit KPUBOI, TOK HHXe
HEKOTOPOif MMHUMAJIBHOM CHJIbI HE BbI3bIBAET BO30YXIEHUS!, KAK ObI [UTUTEIHHO
OH HH IeMCTBOBAI.

MuHHMaNbHASA CHJIA TOKA, BbI3bIBAIOLIASl BO3OYXIeHHWe, Ha3biBaeTcsl peoda-
301, @ HAUMEHblIIEe BpeMsi, B TEYEHUE KOTOPOTo AEUCTBYET pa3lpaKuTelb, PaB-
HBIM OIHOW peobase,— NoAe3HbIM PeMeHeM.

KpuBasi 3aBUCMMOCTH CUJIBI—BPEMEHM XapakTepHa Uil JaHHOTO BUIA TKa-
HU M UCITOJIb3YETCS B KIHMHUYECKOM npakTuke. s Gonree TouHOU Xapakrepuc-
THKHM BO30YIMMOCTH BBEIEHO IOHSATHE XPOHAKCUU — MWUHHMAaIbHOTO BpEeMEHM
neiicTBUs TokKa B 2 peobasel (yIBOeHHasi Moporosasi cuja), HeobxoauMoro s
BO3HMKHOBeHUs Bo3OyxaeHus. [lonsitue xpoHakcum Beeseno B 1909 r. ¢pan-
1uy3ckuM ¢usnonorom JI. Jlanukom.

JlabunbnocTe. Llukanyeckne naMeHeHUs] BO3OYIMMOCTH M HAJIMYUE TMEPHO-
Ja abcooTHOM pedpakTepHOCTH B KaXKIOM LIMKJIe BO3OYXIEHMs MPHUBOAAT K
TOMY, YTO YacTOTa BO3OYXIEHUsI He MOXeT yBeluuMuBatbes GecripenensHo. [Tpu
Ype3MepHO BBICOKMX YacTOTax pasapaxeHus HeusbexHo Hactymaet TpaHcdop-
MalMsl PUTMa pasipakKeHus B COOTBETCTBUU C (PYHKLMOHAIBHOM JabMIBHOCTBIO
pasnpaxaemoil TkaHu. Jabuavhocms — GYHKUMOHANBHAS TMOABUXHOCTb, CKO-
pPOCThb TIPOTEKAHUS 3JIEMEHTAPHBIX (DU3UOJOTMYECKUX MPOLIECCOB, ONpPeAessiio-
uast hyHKILHOHANIBHOE COCTOsTHUE XUBOTro cybcrpata. TepMuH «hyHKLIMOHATIb-
Has nabuibHocTe» mpemnoxeH H.E. BeeneHckum. B kauectBe onTUMaibHOM
Mepbl JJabuibHOCTH BBeneHCKMl MpefnoXui «HauboNblIyI0 YacTOTy 3JIeKTPU-
YECKMX OCLMJUISILKKI (MOTeHLMATOB JAEHMCTBUs), KOTOPYID OaHHbIA cybcTpar
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MOXeT pa3BMUBaTh B €AMHMULY BPEMEHM, OCTaBasiCb B TOYHOM COOTBETCTBUM C
4acTOTOM MaKCHMajbHOTO pasipaxeHus». Mepoit pyHKUMOHaAbHOMK nabWIb-
HOCTH SIBJISIETCSI TIPOAOJIXKUTENBHOCTD Neproaa abCco0THON pedpakTepHOCTH.

Apanramua. B muMpoKoM cMBIcie cioBa IMojJ ajganTalyeil MOHUMAIOT Bce
BUIbl BPOXIEHHOH U MPHOOpPETEHHON NMPUCNIOCOOUTENbHON NesTeNbHOCTH Op-
raHU3MOB Ha KJIETOYHOM, OPraHHOM, CUCTEMHOM M OpPraHU3MEHHOM YPOBHSIX.
Ananrauusi BO30YAUMBIX TKaHeil, U 0COOEHHO HEPBHbIX LIEHTPOB, MPOSIBJISIET-
Cc CHUXEHWEeM KX BO30yAMMOCTU (T.€. MOBBILIEHHWEM MOpOra pasapaxeHus)
NpU [UIMTEILHOM BO3IENCTBUM PA3IPaXKUTENsS C MOCTOAHHBIMU (PU3MYECKUMMU
XapakTepUCTUKaMU. PaznuyaloT ObICTPO U MENJIEHHO ANANTHPYIOLIMECH CTPYK-
TYpBHI.

AKKOMOAAIMA — CHUXEHME BO3DYIMMOCTH, T.€. MOBBILIEHHE IMOopora pas-
JIpaxeHHs B 3aBUCHMOCTHU OT CKOPOCTHM HapacTaHHUsl ero cuibl (aMruTyasl). [pu
IOCTENEHHOM, MEJIEHHOM HapacTaHUHU CUJIbI pa3Ipaxalolliero Toka oH MOXET He
BbI3BaTh BO30YXJIE€HHME, HECMOTPSI HA €ro NOCTATOYHYIO a0CONIOTHYIO MHTEHCUB-
HocTb. HHU3Kass CKOpPOCTb HapacTaHUSI 3JEKTPUYECKOro TOKA MNMPUBOAUT K IIO-
BBILLIEHHUIO KPUTHUYECKOIO YPOBHS ACTOISIPU3AIMM U CHUXEHHUIO aMIUIUTYAbI 10-
TeHUMana geicteus. Ilpu CHUXXEHHUM CKOPOCTHU 0 HEKOrO MUHMMAILHOTO (IOMd-
[TOPOroBOT0) YPOBHS MOTEHIMANX neicTBUSI BOOOLIe He BO3HUKAET. [IpU MCIONb-
30BaHUU B KAYECTBE Pa3IpaXUTeJisl IEPEMEHHOIO 3JEKTPHYECKOro ToKa aKKOMO-
Jalus y TKaHed MpakKTUYEeCKU HE HACTYMAET MPH A CTBUM NPSIMOYTOJbHBIX (a He
CUHYCOMIAIbHBIX) UMITYJbCOB, TOCKOJBbKY OHU UMEIOT BEPTUKAIbHbBIA NepeIHu it
$poHT, T.e. BpeMsI HapacTaHUsl MX CWIbBI CTPEMMUTCS K HyJI0. B ocHoBe siBAeHMs
aKKOMOJALIMM JIEXKAT MHAKTMBALIMSI HATPUEBOW U ITOBBILLIEHUE KAJIHWEBO MPOBO-
JIUMOCTH, pa3BUBAIOLLMECS BO BpeMsl MEIIJICHHOM ACMOJISIpU3aliu MEMOpPaHBI.

ITAPABHO3

IMTapabuo3. Bo30yarMocTs MOXeT ObITh CHMXEHA WM MOJHOCTHIO YCTpaHeHa
neiicrBieM pstna ¢paktopoB. OnHU U3 HUX OJIOKUPYIOT MEMOpaHHble MOHHBIE Ka-
Hayibl (HEHPOTOKCUHBI, HADKOTUKHU, IBYX- U TPEXBaJ€HTHbIE KaTUOHBI). dpyrue
BBI3BIBAIOT YCTONMUBYIO JUIUTENBbHYIO AENOJSIpU3allMi0 MEMOpaHbl, BO BpEMS KO- -
TOpOi1 oHa abcomoTHO HeBo3bymuma. Takyio cTolikylo nenonsipusatmio H.E. Bee-
JEHCKUH paccMaTpMBal Kak ocobyio dhopMy «3aCTONHOro» HepacnpoCTpaHSIo-
uierocsi Bo30yxXIeHHusl.

Crtanuu mapa6uosa. Pasgpaxurenu BHelUHeH cpelabl MOTYT OBITh |
MPEPLIBUCTHIMM M HENPEPBHIBHBIMU U B psilie CIAYyYaeB HOCST IOBpPEXHAIOLIMI
(anpTepUpyrolUMii) xapaktep. Ha xilaccuueckoMm (pU3MOIOrMYECKOM 00BEKTE —
HEPBHO-MbIILEYHOM Mpernapare JsTyllKUA Obuia mokasaHa cBoeoOpasHas ¢asHas
peakuMsl Ha IIOBpeXAalollie TKaHb pasfpaxeHMsi, Ha3BaHHAsA [apaGUO30M.
B pasButuum mnapabuosza H.E. BBemeHCKMit BBIAEJWI TpW IOCIELOBATEILHBIE
a3l ypaBHUTENBHYIO (MpoBU30pHYIO) (1), mapamokcanbuyio (I1) 1 TopMo3Hy10
(III) (puc. 3.8). Bce oHU xapakTepHU3yIOTCs pa3HO BO3OYIAMMOCTBIO U NIPOBOLU-
MOCTBIO B OTBET Ha pa3lpaXXUTEeJIH pa3HOW CUJIbI U YACTOTHI.

Cmadus I — ypaenumenvras, npoeu3opras, XapakTepu3yeTcsl YMEHbIIEHHUEM
aMIUTMUTYObI MBILIEYHBIX COKPAIEHUWH B OTBET Ha pa3apaxeHUs IIOPOTrOBOM
cuibl. B I cragun Habnlonaercs: TpaHcdopMalisi BLICOKMX PUTMOB pasapaXXeHUst
B Oosnee Huskue. IlpuunHa TpaHchopMalMKU pyUTMa 3aKJIIOYAETCS B YIUIMHEHUH
TOKa AEHCTBHUSI U Mepuola abCONIOTHON pedpakTepHOCTH B MapaGUOTHYECKOM
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- ““m ‘cpenHHe, cuabHble); [I—V — oTBeTHbIE peakLHH Ha
L Hux: Il — mo mapa6nosa, 111 — ypaBuutenbHas da3a,
IV — napanokcansHas ¢asa, V — TopmosHasi dasa.

- | Puc. 3.8. ®asbl napabuosa. :
g ||”” J”“ "1 — cepuM pasgpaxeHHit pa3HoW CHAH (cnabble,
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yyacTKe uccienyeMoil CTpyKTypbl. B mepBoil (ypaBHUTENbHOM) ¢dase BeaUYUHA
OTBETHOM peaklMK Ha pa3ApaXUTeNU pa3Hoi (BO3PACTAIOLIEi) CHIIbl OMMHAKOBA.

Cmadus Il — napadokcaasbhas, cOOTBETCTBYET YIIYOIeHHIO Tapabuosa.
CuibHblE pUTMHUYECKHE PA3IpaxkeHUsl, TIPUIOXEHHbIE BhIlE MapaGUOTHYECKOIO
yJacTka, BBI3BIBAIOT MEHBLIME 10 AMIUIUTYAE TETAHWUYECKHE COKpAILEeHUs
MBILILBI, YeM cyiabble pazapaxkeHus. DdbeKTsl OT pasnpaxeHUsT ONUHOYHBIMU
CTUMYJIaMU pa3HOM CWJIbI YpaBHEHB! MW U3BPALIEHBI, T.€. OTBETHAS peakius Ha
cnabple pasgpaXKUTeJH IPEBOCXOMUT 10 CHUJIE PEAKLIMIO HA CUJIBHBIE pasapaxu-
TEJIW; B psilie cllyyaeB TKaHb BOOOILlE He pearupyeT Ha HUX. )

Cmadusa Il — mopmo3nas, XxapaxkTepU3yeTcsl YTpaToil MpPOBOOAMMOCTH JUISI
HEPBHOTO UMITYJIbCA U MOJHBIM OTCYTCTBMEM PEAKUUU Ha PA3MPAXUTENH JIOOOM
cuiabl ¥ 4acToThl. OHaKo BO3OYIUMOCTH IMApaGMOTHYECKOTO y4YacTKa XOTb M
CHIDKEHa M M3BpalugHa, HO elle coxpaHseTcs. IMEHHO 3TO 0OCTOSITENbCTBO
Jajio OCHOBaHWe Ha3BaTbh HabiiomaeMoe SIBIeHUEe Napaduo3oM — «DJIH3KHM K
XKM3HH», HO HE MOJIHBIM ee oTcyTcTBUeM. Eciu mospexaliiee TKaHb BO3aeHCT-
BUE — XHMMYECKME BellecTBa (TOKCHHBI, HADKOTUKHU, aHECTETMKM), Harpesa-
HME, OXJIaXIeHWE, MOCTOSIHHBINA 3JEKTPUYECKUIl TOK U JApP.— NPONOIXKAETCS M
IIOCJIe Pa3BUTHUS TOPMO3HOM (a3bl, MOIYT HPOU30OUTH HEOOpaTUMbIe U3MEHEHHMSI.
Ecan ansrepupyiolliee BO3neWCTBUE MMPEKPAaTUTh, BO3OYIUMOCTb TKaHMU IIOCTE-
TTeHHO BOCCTAHABIMBAETCS, MIPOXOAs Bce dasbl mapabuosa B 0OpaTHOM IMOpPSIAKE.

HayueHue ocobeHHOCTElH nmapabuosa NMpUBeEIo K OTKPBITUIO hakma nepexoda
6036ydumensrozo npoyecca ¢ mopmosroil. bbUIo yCTAHOBIEHO, YTO BO36YXIEHHE,
MpuXoJsluee B NapaOMOTHYECKUN YYaCTOK, YyrHETaeT BO30yXIeHMe, reHepupye-
MO€ B HeM, HO OJHOBPEMEHHO YCHUJIMBaeT BO3OYAMMOCTh OKoJsionapabuoTHyec-
koit oOsactu. H.E. BBeaeHckuii Ha3pan mnapabuo3 yHMBepcaJlbHOW peakKluewn
JKUBBIX TKAHE! Ha pa3fpaxeHHe.

CsoiicTBa mapaduoTndyeckoro Bo30yxaenusa. [Tapabuoruueckoe Bo3OYXAe-
HME XapaKTepU3yeTcsl pSIIOM O0COOEHHOCTeI:
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® OrpaHH4YeHO O0JACThI0 HAHECEHHUS pa3dpaxkeHHH, T.€. CTALMOHAPHO U He
pacnpocTpansieTcs Mo Bo30yAMMOI TKAHH;

® HEMpepbIBHO;

® BO30yAMMOCTh NMapabHOTHMYECKOIo Y4YacTKa IMPOTHUBOIOJIOXHA BO30YIM-
MOCTH HEIIOBPEXKACHHOro COCEOHEro yyacTka,

e obnacTp mMapabuo3sa XxapaxkTrepu3yeTcsl 3JeKTPOOTPULIATEIbHOCTBIO MEM-
OpaHbl, U3MEHSIOLIIelcs IO Mepe yrIyOjJeHUs nnapabuo3sa.

QOynkuHoHAIbHbI mapabmo3. OnTtamMyM M nmeccumyMm. CUJIBHBIE M YaCThIE
pas[paxeHus] BbI3bIBAIOT CTOJIb CEPbE3HbIE U3MEHEHUSI B OGUOJOTMYECKUX CTPYK-
TYpax, YTO 3TO HE MOXET HE OTPa3uTbcsl Ha UX GYHKUMAX. B OCHOBE 3THX U3Me-
HEeHMI JIeXUT siBleHHe GpyHKLUMOHaJIbHOro napabuosa. Ha HepBHO-MbIlIeYHOM
Mpenapare yCTAaHOBJIEHO, UTO CHJBHBIE M YACTbi€ pa3gpaxXeHUsl HEpBA JIEKTPU-
YeCKHM TOKOM BeNYT K OCJabJeHMUIO WIM MOJHOMY MPEKPAlEHUIO MBIIIEYHbIX
COKpallleHHil. DTO COCTOSIHUE HA3BIBAETCSI MeCCUMYMOM (u3uoaozu4eckoli peax-
yuu. YMeHblIeHHE CWIbl M YAacTOThl DAa3gpaXeHUs NPUBOAUT K YBEJIHMYEHMIO
AMIUIMTYAbI COKPAILEHUSI — ONMuMymy u3uonocuveckoli peaKyuu.

MexaHMU3M ONTUMMYMa U NeccUMYyMa. B npoucxoxaeHuun
MeccUMyMa BaXHYIO pOJib UrpaeT MJIUTEIbHOCTb abCOMIOTHOrO, U B MEHbIlEH
CTEMeHU OTHOCHUTEIBbHOTO, pepaKTEPHBIX NEPUOIOB, a B SIBJEHUM ONNTHMyMa —
MPOIOKUTENBHOCTD (a3bl CYyNIEPHOPMAIbHONH BO3OYIUMOCTH.

e EcaM kaxnaplif mociedyloliMid pasgpaxalollMii HUMITYJbC <«IIONajaeT» B
Mepuos CYNepHOPMaJbHOH BO30OYOIUMOCTH MpeAlllecTBYIOLIEro IIMKIa
BO30YXIEHUSI, TO KOHeyHas GbuU3MoNordyecKasi peakiids BO3pacTaeT [0
ONTUMANbHO! BETUYUHBI (ONITUMYM PEAKLIMH).

e Ecnu Kaxaplii Mocjaeayoluii UMITYJIbC Pa3ApaXxalollero Toka COBMAagaeT
C MepHoJOM abCONIOTHON pedpaKTepHOCTH MpPeabIAYIIEro HUKIA BO30YX-
IEeHHUsI, HOBBIM LMK BO30yXIOeHHsI He Bo3HUKaeT. CledOBaTeIbHO, JJIH-
TEJbHOCTb NepHoJa abCOJIOTHON pedpaKTepHOCTH SBISIETCS KPUTHYEC-
KON KOJMYECTBEHHOW Mepoil JaGUIBHOCTH, CBOEOOPA3HO «MepTBOIf
30HOM», pasfesoueid cieayolue NoTeHIaNbl AeCTBUS U NPUNAIOLIEH
HMITYJIbCALIMM JUCKPETHBIA XapakTep.

e Eciu kaxapiii nmocaeqyrolMil pa3apaXxalomu i UMIIYJIbC «I10NaJaeT» B Ie-
PUOI OTHOCHUTENBHO! pedpakTepHOCTH MpPEbIAYIIEro LUK, BO3OyxXae-
HME MOXET UMETb MECTHBIH XapakTep U He BBI30BET (PU3HUOJIOTHYECKON
peakluMy, WU BBI30BET — HO TOJBKO B TOM CiIy4ae, ecid OyldeT 3HAYM-
TeJIbHO IPeBBIIUATh IOPOTOBOE 3HAYEHHUE.

IIpoxomxutensHOCTh pedpakTepHoit daspl U a3kl cynepHOPMaIbHON BO3-
OymMMOCTH MeHSIETCSl B Ipoluecce CTUMYIsiuuu. [Ipy yBeanueHMH cyMMapHOIo
HHTepBana abCOJIOTHOW M OTHOCUTENABHOH pedpakTepHOil (a3 meccUManabHas
peakuUMs BBIpAXXEHA pe3ye.



Jekuung 4| PEIEIIINAA

Penenmueli Ha3pIBAIOT MPOLIECC BOCIIPUSITHS U TpaHcdopMaluu (rpeobpaso-
BaHMS) MEXaHMYECKOU, TEPMUYECKOI, JIEKTPOMArHUTHOM U XMMUYECKOil HEp-
MU B HEPBHBII CUTHAJ WM CIOXHYIO [OC/IEJ0BAaTENIbHOCTh MEMOPAHHBIX U LIM-
TOIIa3MaTHYECKUX NpolieccoB. DYHKIMIO peLeNUU BbIMOJHSIIOT ClIELIMaTbHbIE
YyBCTBUTEJIbHbIE OOpa30BaHHUS, YCJIOBHO paslesisieMble MO OCOOEHHOCTAM MX
OpraHu3alMM, XapakTepy ¥ MeXaHU3MaM B3aMMOJEHCTBUSI C CHUTHAJIOM Ha JBe
OOJIBILIME TPYIIIIbl — KAeMOUHbsle (MONEKYAAPHbIE) U CEHCOPHbIE Peenmopbi.

KIETOYHAA PELHEIIIAA

OO6MeH uHopMaLed MeXAy KIETKAMU MPOUCXOIUT C yyacTHeM GHOJOruU-
YeCKM aKTUBHBIX BEIIECTB, B TOM YHCJI€ FOPMOHOB, MEIUATOPOB, OJIMIOMEITH-
IoB U Ap. O0s13aTeIbHBIM 3TANOM 3TOTO B3aMMOAECHCTBUS SIBJISIETCSI CBSI3bIBAHME
MOJIEKYJT BELIECTB, HAa3bIBAEMBIX AU2aHdamu, ¢ COOTBETCTBYIOIIMMH UM KJIETOY-
HBIMU peyenmopamu. Poslb KJIETOYHBIX PELENITOPOB UIpaloT OEJIKOBBIE MOJEKY-
JIBI, CITOCOOHBIE «y3HABaTh» crieuududecKe s HUX JUraHabl. OHU MOTYT OBIThH
BCTPOEHBI B KIETOYHYIO MEMOpaHy (Hanpumep, pelenTopbl K UHCYJIUHY, TENTH-
JaM, MeIuaTopaM) WJIK HaXOIUThCS BHYTPM KJIETKM — B UMTOILIa3Me M sipe
(HanpuMep, pelenTopbl CTEPOUIHBIX TOPMOHOB).

Peyenmopnusie 6eaku UMEIOT CIOXHYIO, CTPOTO MHIWBUAYAJIbHYIO, MOJIEKY-
JISIPHYIO CTPYKTYPY, KOTOpasi U OIpeae/sieT uX MHOorooopa3ue, oco6eHHOCTH JIO-
KaJu3alMU U U30UpAaTeIbHYIO YYBCTBUTEIBHOCTD K XUMHUYECKHM BEIIIECTBAM.

Benku-peuenTophl MOCTOSHHO CUHTE3UPYIOTCS B SAPBIILKAX siAEp W IOCIe
CJIOXHBIX B3aMMOIEeNCTBUH ¢ TpaHcropTHOW U MHGopmauuonHoit PHK BbIxo-
IaT B uuroruiasMmy. JlanpHeifuiee ¢gopMHUpoBaHUE, CO3pEeBaHHWE W TPAHCIIOPT
KJIETOYHBIX PELENTOPOB IMPOMCXOASIT B TPaHYISPHON 3HAOIIA3MaTHYeCKOM
cetd. [Ipoliiecchl MPOTEKAIOT € MOIJIOLEHUEM 3HEPIMHU, UCTOYHUKOM KOTOPOM
SIBJISIETCS OFPOMHO€E KOJIMYECTBO OKPYXAIOIHX KOMIUIEKC [0JIbIKY MUTOXOHI-
PHIA.

«OTNOYKOBABILIKCH» OT SHAOMNIA3MATUYECKON CETU, peleNnTOPbl MEPEHOCST-
cs1 K KJIETOYHOH MeMOpaHe WIM JOKAIH3YIOTCS B IMTOILIa3Me.

Kak MeMOpaHHBIE, TaK M BHYTPUKJIETOUHBIE MOJIEKY/ISIDHBIE PELIETITOPHI
HMEIOT aKmueHble LeHmpbl CeA3bléaHusn, obecrevuBamwlIMe UX crenuduyeckoe
B3auMoAeUcTBUE ¢ JuraHaoM. [locyie CBSI3bIBaHUS C JIMTAHAOM pELENTop Mnepe-
JaeT CUTHAJI Ha UCIIOJIHUTENbHBIE CUCTEMbI: OTKPbIBAET MJIM 3aKPhIBAET UOHHBIE
KaHaJlbl, aKTUBUPYET clieliudnyeckue GpepMEHTh! WIHM ACHCTBYET caM B KaUeCTBe
HoHodgopa.

Ta yacTp OenkoB, KOTopasi B pe3yJbTaTe JMIAHIA-PELENTOPHOr0 B3aUMO-
IEHCTBHS TepsAeT aKTHBHOCTh M Pa3pylUaeTcsl, MOCTOSHHO BOCIOJHSETCA HO-
BBIMU.
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Jpyrue pelentopbl COBEPHIAIOT CIOXHBIE MUTPALUU B KIETKE, T.€. peyux-
Aupyiom. DTO 3HAYWT, YTO, CBSI3ABLUMCH C MOJIEKYJION JIMTAHIA M HOCTABUB ETO
K MECTY Ha3HauyeHHs, pelenTop ocBoOoXAaeTcsl U BO3BpalllaeTcsi K MeMOpaHe,
4TOObl CHOBA MOBTOPUTH LIMKJ. YCTAHOBJIEHO, YTO TAKHE PELEITOPbl YYacTBY-
0T B MEXaHHU3MAaX 3HIOLUTO3a U IMOABEPXKEHbI BHYTPUKJICTOYHOH MHTEPHAIH-
3a1UM.

Jlvrann-peluentopHble B3aMMOAECTBUS MPOTEKAIOT B ABe craguu. Ha nep-
60li cmaduu B pe3yibTate KOH(GOPMALIMOHHBIX U3MEHEHHI pelenTOpHOro Gerka
obpasyeTcsi KOMIUIEKC JUraHa ¢ MOJIEKYJION peliernTopa Ha MeMOpaHe; Ha emo-
poii — CHUTHAJ OT 3TOro KOMILUIEKCa NMepenaeTcsi Ha BHYTPEeHHUE CTPYKTYPBI KJIET-
KU KaK C yYacTHEM CAMOTO peLenTopa, Tak U 0€3 Hero — 3a cYeT UUTOILIa3MaTH -
YeCKHX BTOPUYHBIX MOCPEIHUKOB, «3allyCKaeMBbIX» JUTaHI-PELENITOPHBIM B3au-
MojelicTBUeM Ha MeMOpaHe.

MEXAHHM3MBI JUTAHI-PEIIENITOPHOIO
B3AUMOIENCTBUA

ITyckoBoit cTamuen B peain3alvu JTUTaHA-PELENTOPHOTO B3aUMOAEMCTBUS
SIBJISICTCH, KaK YK€ YIIOMUHAJIOCh, CBA3bIBAHUE JIMraHga ¢ peuenTopaMu B(bQ)eK—
TOPHOM KJIETKM M TMOCJeAYIOLasi UHTEpHANIU3ALMsl 3TOT0 KOMILIeKca. PeuenTo-
pbI [ BelllecTB O€JIKOBOI U MENTUIHON MPUPOABI PACTIONOXEHBI HA HAPYXHOU
MMOBEPXHOCTHU KJIETOYHBIX MeM6paH; peuenTopbl CTEPOUIOB U ITPOU3BOJHBIX TH-
PO3MHA — B HUTOILIA3ME U SAAPE KIIETKHU. B cooTBeTCTBUHU C 3TUM BBLACJIAIOT 1Ba
BUIA JUTAHJ-PELENTOPHOTO B3aUMOAECHCTBUSL — MeMOpPaHHOE U siaepHoe (LIUTO-
IJ1a3MaTUYECKOE).

MemOpannas peunenuusa. BellecTBa, HepacTBOpUMBbIE B JIMIIMAHOM OHUcCIIOE
KJIETOYHBIX MeMOpaH, He CIOCOOHBI NMPOHUKHYTb B KJIETKY CAMOCTOSITENBHO,
IO3TOMY BbIHYXICHBI «IT10JIb30BATbLCSA» cUcTeEMOit BTOPUYHBIX ITOCPECAHHUKOB.
B3auMopeiicTBUE MOJIEKY/Ibl TUrAaHAA C MEMOPAHHBIM PELIENTOPOM UHUIIMHPYET
(«3amyckaeTr») Kackal ¢pepMEHTATUBHBIX PEAKLHUil, CYIIHOCTb KOTOPBIX BKpaTiie
CBOIUTCH K CAEAYIOLIEMY:

e yHboOpMAaLIMI O B3aMMOACHCTBUH JUTaHI—peLeNTop NepenaeTcsa Ha ¢ep-
MEHT — MeMOPAHHYI a0eHUAAMUUKAA3Y,

e aJeHWIATLIMKIIa3a aKTUBHpyeTcsl U, neictByss Ha AT® meMGpaHbl, cTH-
MYyIUpyeT oOpa3oBaHME U3 HEE UUKAUYecKoz0 adeHO3UHMOHopochama
(LAM®). [IlocnenHuil SBASETCS YHUBEPCAIbHBIM BHYTPUKJIETOUYHBLIM
ITIOCPETHUKOM PEaIM3aLMM B3aMMOMACUCTBUS C KIETKOM XMMHUYECKUX Be-
LLECTB;

o UAM®D CTUMYTUDPYET 6HYmMpUKAemOYHble (epMermHubie CucmeMbl, aKTUBU-
PYET TeHOM KJIETKU, CIOCOOCTBYS CHHTE3y crneuupUUECKUX KIETOYHBIX
OeNIKOB.

Snepnan penenuua. BeliectBa, pacTBOpUMBIE B JIUIMMUIHOM OUCTOE KITETOY-
HBbIX MeMOpaH, cBOGOIHO IepexoasT cKBo3b Hero. B nuromnasme oHu coenu-
HSI0TCSA €O cleldUIECKUM PELIEITOPHbIM O€JIKOM U TOJBKO IOCJIe 3TOTo 06pa-
3yI0T KOMIUIEKC JuraHg—peuenrop. [locne psaa npeBpaiieHui 3TOT KOMIUIEKC
IIPOHMKAET B SAPO, TI¢ AEHCTBHE TOPMOHA DeaJU3yeTcsi Ha TeHETUYEeCKOM
YPOBHE.
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CEHCOPHAA PELIENTHUA

VY BBICOKOOPTaHHU30BaHHBIX XMBOTHBIX M YEJIOBEKA CYIIECTBYET OrpOMHOE
pasHoOOpasre CEHCOPHBIX PELENITOPOB, MO3BOJISIOIIMX BOCIIPUHUMATD U ¢ 60JIb-
ol TOYHOCTHIO U depeHIMPOBATh DPA3APAXUTEIN CAMBIX Pa3HbIX BHUIOB
(MomanbHoCcTel) (puc. 4.1).

LOuexn Mepxene Tenbye MeiccHepa Tensye

NaunHu
TaktunbHbie

KonGa Kpayse Tenbya Pydunu

Cen3zaHHble Ceo6ogHble
HepBHbie HepBHbie
OKOHYaHMA OKOHYAHURA

Puc. 4.1. Buapl penientopoB KOXH.
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Cencopnble penenTopsi:

® IIPeJCTABJSIOT HaYalbHOE 3BEHO JII000ii pedIEKTOpHONU AyTH;

® IIpeoOpasyloT IHEPrui0 pa3Apaxuresicil BHEIUHeil U BHYTpeHHEH cpelbl B
GHO3JIEKTPUYECKYIO aKTUBHOCTD, MepenaBaeMylo 1o addepeHTHbIM HepBaM
B ITHC B BUne uHdopMauuu, KOAUPYIOLIEN CBOICTBA 3TUX pa3apaXXUTeIeil;

® YYacTBYIOT B OLICHKE MapaMeTpOB IOJIE3HOTO NMPHUCIIOCOOUTENBHOTO pe-
3yJbpTaTa B (PYHKIMOHANBHBIX CUCTEMAX JIOOOT0 YPOBHSI OpraHU3alIUU.

CeHcopHble peleNTopbl Ype3BblYaiiHO BapuabesbHbl MO GopMe U TPOUC-
XoXAeHno. boJyieBple MPENCTABACHbBI C80600HLIMU HEPEHLIMU OKOHUAHUAMU, 060-
HATEJBbHBIE — YY8CMEUMENbHLIMU HeUpOHaMu; BKYCOBBIE — 3HUMEAUAAbHbIMU
Kaemkami, CBI3aHHBIMHU TTPH ITOMOILLM CUHAMNCOB ¢ addhepeHTHBIMU HeMpOHaAMU;
Haubosiee CJIOXHO OPraHU30BaHHBIMU PELIENITOPHBIMUA KJIETKAMU SABISAIOTCS 060-
HSTEJIbHAS U 3pUTEJIbHAS.

B peuenTope BBIOENSIOT TPY OCHOBHbBIE YacTU: 1) BCITOMOraTesibHble CTPYK-
TYpbl, HAITpUMEP KarlcyJla y UHKAIICYJIMPOBAHHBIX PELIENITOPOB KOXHU; 2) cobCT-
BEHHO pELENTUPYIOLIME 3JIEMEHThl M 3) MeXaHM3M TeHepalMu JIOKaJbHBIX
SJIEKTPUYECKUX TOTEHHUAIOB — peyenmopHbiX, Ul 2eHEPamopHblX, NOMeHLUan08.

PenenTopHnlii 6eJIOK CEHCOPHOTO peUeNnTopa SIBISIETCSI TOHKON CTPYKTYpOH,
B3aMMOJIEMCTBYOILIEN ¢ pasapaxureseM. B3auMoneicTBre MOCIEIHETO ¢ BbICO-
KOCMEeUUATU3UPOBAHHON MOJIEKYJION, JIOKAJIM30BAHHOM, HAalpUMeEp, B HapyX-
HBIX cerMeHTax ¢(OTOPELENTOPOB WJIM OKOHYAHMAX HAEHIPUTOB PELIENTOPHBIX
HEHAPOHOB, MPUBOJUT K UBMEHEHUIO MOHHOM NMPOHUIIAEMOCTA MeMOpaHbl U BO3-
HUKHOBEHHUIO JIOKAJIBHOTO PELIEITOPHOrO MOTEHI[AAJA.

Mexanu3Mbl CEHCOPHOI peuenmuu. MexaHHU3Mbl CEHCOPHON peuenuud u3y-
YyeHbl HeJoCcTaTouHo. OIHAKO M3BECTHO, UTO OHU BKJIIOYAIOT:

® TIepBUYHBIE MMPOLIECCH! B3AMMOAEUCTBUS PELENTOPOB C pa3ipaXXUTeeM U
ero TpaHchopMalMIo;

® coOCTBEHHO Ipoliecc BO30OYXIEHUS peleNnTOpPOB M BO3HUKHOBEHHE pe-
LIETITOPHOTO MOTEHIIMAaJIa, KOTOPBI caM 1o ad¢epeHTHOMY HEPBHOMY BO-
JIOKHY He paclpOCTpaHsIETCs, HO BbI3bBIBAET B HEM PUTMHUYECKUII paspsin
WMITYJIbCOB (MMOTEHUUAIOB AeHCTBUS), NepenaBaemsbix B ITHC.

Ilo MexaHM3MaM pearMpoBaHU CEHCOPHOIO peLeNTopa HAa CTUMYJ UX JEJIAT
Ha MEPBUYHO-YYBCTBYIOUIME U BTOPUYHO-4YYBCTBYIOIUIME (pUC. 4.2).

Ilepeuuno-uyecmeayrowe peyyenmopbt — BUIOU3MEHEHHAss HEpBHAs TKAHb —
MpeICTABJIEHBI OKOHYAHUSIMM ITEHIPUTOB CEHCOPHBIX (UYBCTBUTE/IbHBIX) HeMpo-
HOB, HEMOCPEACTBEHHO B3aMMOAECHCTBYIOILIMX CO CTUMYJIOM (K O 3K H Bl € — TaK-
TUJIBHBIE, IPONTPUO- U BOJIBLLUMHCTBO MHTEPOPELIENITOPOB; O OO H S TE I b H bl €,
MBIII €Y H Bl € — HEPBHO-MLILIEUHBIE M HEPBHO-CYXOXM/IbHBIE BEPETEHA).

Bmopuuno-uyscmeyrowue peyenmops: IpeICTABNEHBI KJIETKAMU SMUTEIHAND-
HO#l NpUpobl (BCTABOYHBIE), YEPE3 KOTOPbIE OCYIIECTBISETCS OMOCPENOBAHHOE
BIIMSIHUE pa3gpakeHUsl Ha YYBCTBUTEJbHbIH HEHPOH IO TUITY CHHANTHYECKOH
nepefayd, ¢ y4aCTUEM XMMMWYECKUX MOCPENIHUKOB (BKYCOBBIEC, BECTHUOYISPHEIE,
CJIyXOBBIE PELEITOPbl; PELENTOPbI KAPOTUIHBIX TEJEL).

B mepBUYHO-YYBCTBYIOILMX PELENTOPaX PEHENTOPHbIE MOTEHIIMAJbI BO3HU-
KaIOT B OKOHYAHUSAX YYBCTBUTEIbHBIX HEHPOHOB, 8 BO BTOPUYHO-YYBCTBYIOLIMX —
B peLIeNTOPHOI KieTke. BeieacTBue Toro 4To JOKaIbHbIM pelenTOPHBIN (reHepa-
TOPHBIH) ITOTEHUMAJ OKa3bIBACT JETOJsIpU3ylolliee AeCTBUE HA 3JIEKTPOBO3OYIU -
MBI€ CTPYKTYPBbl CEHCOPHOIO HEHpOHA, B HEM BO3HMKAET PaCIIPOCTPAHSIONIEECS
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Puc. 4.2. [IpeobpasoBanye SHEPIUH B NEPBAYHO-YYBCTBYIOLUMUX (A) U BTOPHYHO-YYBCTBY-
roumx (B) peuentopax.

Bo30yxnenue. MHboOpMaLus o KauecTBe U MHTEHCUBHOCTH CTUMYJIA IIEPENAETCS B
LIHC B Buge sannos uMnyibcoB (I1]1), pacnpoctpaHsiiomuxcs no adgepeHTHLIM
HEpPBHBIM BOJIOKHAM, U KOIUPYETCS XapaKTePOM UX PUCYHKA — <«IIATTEPHOM».

KJIACCUOUKAILIAA U CBOMCTBA PELEIITOPOB

CylIeCTBYIOT pa3iWyHble KPUTEPUM KiacCu(PUKALMKM PELENITOPOB, KaXbli
13 KOTOPBIX TaK MM MHA4Ye OCHOBAH HA UX (PU3UOJOTMYECKUX XapaKTePMCTUKAX.

THcuxopusauonoeuueckoe cocmosanue, CBA3aHHOE ¢ MOJAJIBHOCTBIO OHIYIIEHHS,
B COOTBETCTBHU C KOTODHIM BBIIENSAIOT 3PUTENbHBIE, CIYXOBbIE, OCSI3ATEIbHBIE,
0OOHSATENbHbIE, BKYCOBBIE, X0OJIOI0BBIE, TEILIOBbIE, 00JIEBBIE PELENTOPLI.
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Jlokaauzayus. BONBIIMHCTBO CEHCOPHBIX PELIENTOPOB BOCIPUHMMAET pas-
IpaXeHUsl U3 OKPYXaiolleil cpelpl, T.€. SIBJISIOTCS BHELIHUMHU, MJIX 3K CTE P O-
peuenTopaMHu K HUM oTHOocATCA poTOpeLieNnTOpPhl, CIYXOBbIE, TAKTHIIb-
HbIE, TEMIIEPATYPHBIE U XEMOPELIEIITOPHI, PACITONOXEHHBIE HA IOBEPXHOCTH TeJIa
U B HaY&JIbHBIX OTAEJIaX MUIIEBAPUTEBHOTO TPAKTA U IbIXaTeJIbHbIX MYTEH.

UndopMaums o COCTOSIHUM BHYTPEHHeil cpejibl OpraHu3Ma BOCIIPUHUMAET-
cI MHTEpPOPpELENTOpPpAaMH BHYTPEHHHUX OPTaHOB, COCYJOB, OIIOPHO-
JBUraTeJIbHOrO ammapaTa — MBIILL, CYXOXWIMiL, KocTeit, cyctaBoB. Ocoboe
MECTO BCJIEICTBUE CTPYKTYPHBIX U (HDU3UOJOTHYECKUX 0COBEHHOCTENM 3aHUMAIOT
PELENTOPhI CKEJETHBIX MBIIIIL — MBbIIIEYHbIE BEpETeHAa, COCTOSLIME U3 HECKOJIb-
KUX MBIIIEYHBIX BOJIOKOH, IIOKPBITBIX COEIMHUTENIBHOTKAHHONK 0O6O0J0YKOIA.
DOYHKUMA TAKUX BEPETEH COCTOUT B KOHTPOJIE MBILIIEYHOIO TOHYCA.

C [IesaTeNbHOCTBIO 3KCTEPOPELICHTOPOB CBSA3aHbl BOCIPUATHE BHELIHErO
MHpa, €ro olieHKa, OCO3HAHHE, YeTKoe 00pa3HOe BOCIPHUSATHE, B OTIMYME OT
BO30YXIEHUS HMHTEPOPELENTOPOB, 0GECMEeYUBAIONIMX TAK HA3bIBAEMOE TEMHOE
YyyBCTBO OT BHYTpeHHUX opraHoB (M.M. CeuyeHoB).

Cmpykmypa peyenmopos. PenienTopbl MOTYT ObITh NPeJCTaBIEHb! CBOOOIHBI-
MY HEpPBHBIMH OKOHYaHMSIMU; OKOHYAHMSIMH, MOKPHITHIMH 0CODOM KarcyJoii
(MHKanCcyJIMpoBaHHbIE); UMETh BUJ Majovek, KoabouyeK, BeTBeil, rpo3ibes, Ile-
TOUYEK, BOJOCKOB M Ap. HekoTopnie pelentopsl 00beAMHAIOTCS B CJIOXHO Opra-
HU30BaHHbIE MHOXECTBA — CETYATKY IJ1a3a, KOPTHEB OpraH BHYTPEHHETO yXa U
1p. B pesynbraTe petienuuu ACHCTBYIONIETO HA OPTaHU3M Pa3fpaXeHUs U MOCTY-
Narolleil B MO3r Ha €€ OCHOBE CUTHANIU3aluu GhopMHUpPYeTCsi CYyObEKTMBHO Iepe-
KUBAaEMOE OLUYLIEHHE, SBISIOLIEECS UCTOYHUKOM MTO3HAHUS BHEIIHETO MUPA.

Cneyuanuszayus peyenmopog. XapakKTepHbIM CBOMCTBOM PELIEIITOPOB SIBISETCS
UX BbICOKAasl TEHETUYECKU NETEPMUHUPOBAHHAA CHELUAIM3ALUSA K BOCIIPHATHUIO
4JIeKBATHOI'O pasgpaxuTess. B COOTBETCTBUM C MPUPONOH MM XapaKTEPOM pas-
JIpaxXeHUs, afeKBaTHOTO MTpeaHa3HaYeHUI0 KOHKPETHOTO pelenTopa, UX JeIsAT Ha:

® TAKTUJIbHBIE PeLeNTOPbl KOXHU;

® CJIyXOBble, BeCTUOY/ISIPHbIE U TPABUTALMOHHbIE PELENITOPhl BHYTPEHHETrO
yxa,

® pelenTophl OMOPHO-ABUTATENILHOTO ammnapara (pacTsXeHUs, CYCTaBHBIE,
CYXOXWJIbHBIE, MBIILILL);

® GapopellenTopbl CEPALIA U COCYIOB;

® XeMOpeLEeNnTOpbl KapOTUIHBIX Tejel, OOOHSAHMS, BKyca, a TaKxXe KpoBe-
HOCHBIX COCYIOB M TKaHel, pearMpymoluluXx Ha U3MeHeHUe XMMUYECKOIo
«IIOPTPeTa» XUAKUX BHYTPEHHUX Cpell OPraHu3Ma;

e (hoTOpEUENTOPbl CETYATKU ~— HEPBHBIE 3JIEMEHTHI, BO30YyXIaeMble
3JIEKTPOMarHUTHBIMU BoJIHAMHU ajnHoit 300—900 HM u palonue ouryuie-
HHUSI aXPOMATUYECKOT0 — YepHO-6ey1oro (MAI0YKHM) U XPOMATUYECKOro —
LIBETOBOTO (KOJIOOYKM) BUIEHUS;

® TepMOpPELIENTOPhI KOXU, BHYTpeHHUX opraHoB U LJTHC, pearupyioiue Ha
U3MEHEHMST TEMIIEPATYphl OKPYXaIllleil cpeibl U BHYTPEHHEN Cpelbl op-
raHu3Ma.

KpoMe s3Toro, BBIIENSIOT pelenTopbl BUOpAaLlMH, pELIENTOPhl BOJIOCSHBIX
(ONNUKYNOB, TAHIJIUEB Y MHOTHUE APYTHE.

Modanrernocms. Hexoropble (MOHOMONATbHBIE) PEIENTOPhl MIPUCIOCOOIEHBI
IUTSL BOCIIPUSITUS JIUIUb OJHOTO BUJA pa3fpaxeHUs, HAIPUMEP BKYCOBBIE pelier-
TOPBL CHAAKOTO; HApyrve (MOJIMMOJANbHBIE) — IUIS BOCHPUATHS HECKOJIbKUX
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BUIOB pa3jpaxXuTejeil, HallpuMep HOLMLENTOPHl KOXHU, ydacTBylolue B ¢op-
MHpPOBaHUM 60JIeBOrO OLIYIIEHUA. NIPU JIO00M MeXaHHYeCKOM, XHMHYECKOM,
TEMIIEPATYPHOM MOBPEXAAIOIEM BO3NECHCTBUH.

Hctopuyueckd COXpaHUNOCH HENEHHE PELENTOPOB Ha ducmanmhubie U KOH-
maxmHsie, COrJIACHO KOTODOMY IepBbie BOCIPUHUMAIOT HHGPOPMAIIMIO OT UCTOY-
HUKA, PaCIIONIOXEHHOTO Ha HEKOTOPOM PACCTOSSHUM OT HUX (3pUTENbHBIE, CIy-
XOBBIE), a BTOpbIE — IPH HEMOCPEACTBEHHOM COTIPMKOCHOBEHHH C pa3gpakuTe-
JieM (TaKTWIbHBIE).

OnHako Takoe jieJieHUE He BIIOJIHE IIPaBOMEPHO, ITOCKOJIBKY Ha CAMOM Jlelle
OLIYLIEHUSI W CBETA, U 3BYKAa BO3HHUKAIOT BCJIEICTBHE HENMOCPEACTBEHHOIO BO3-
JeACTBUSI 3JIEKTPOMATHUTHBIX KoJieDaHUl Ha COOTBETCTBYIOIIHE peLeNTOPHbIE
aInmnaparbl CETYaTKH U KOpTHEBa opraHa.

Yyscmeumenvnocms. BONBUIMHCTBO peleNTOPOB 00J1alaeT BBICOKOM YYBCT-
BHTEJIbHOCTBIO 110 OTHOLUEHHIO K aAeKBAaTHBIM pa3fpaxuTensaM. Bmecre ¢ TeM
cpelIy HUX BBIAEJSIIOT HU3KO- K BHICOKOMOPOTOBbIE PELIEITOPHI.

HuskomnoporoBbl ¢ — Haubosee YyBCTBUTEIbHbBIE PELENITOPH —
pacnoyloXeHbl B KoXe (TaKTWJIbHbBIE, WK OCSI3aTeJIbHbIE, BOJIOCKH), B CETYaTKe
rnasa (najgoyku), B OOOHATENbHBIX JIYKOBHLIAX. Tak, IOCTATOYHO Bcero 1 KBaHTa
cBeTa, YTOObI BbI3BATh BO3OYXAeHHE (POTOpElenTopa, OTBEYAIONIErO 32 aXpoMa-
THYeCKOe (YepHO-0esioe) 3peHUe, M 7 KBAHTOB — YTOOBI BOSHUKJIO CBETOOIIIYIIIE~
HHe. XOpolIo M3BECTHA MCKIIOYMTENBHO BBICOKAS YYBCTBUTEJIBHOCTb HEKOTO-
pPBIX XHUBOTHBIX K MOJIOBBIM (bepoOMOHaM, BbLAENSIEMBIM OCOOSAMH ITPOTHUBOIIO-
JIOXHOTO TOJIa U pacro3HaBaeMbiM Ha OrPOMHBIX paccrossHusix. MHorna mocra-
TOYHO BCEro HECKOJIBKMX MOJIEKYJ Iaxydero BEIECTBa, YTOOLI BO3OYIUTH 060-
HATEJIbHBIE PeLIENTOPHI U BBI3BATh OLUYLLIEHHE 3aIaxa.

K BBICOKONOpPOTroBB M — HaMMEHee YYBCTBUTEJIbHBIM — OTHOCSIT-
Csl PelENTophl CETYATKU (KOJIOGOUYKH), OTBETCTBEHHBIE 32 XpOMaTH4ecKoe (1IBETO-
BO€) 3peHHE, U HOLMLENTOPBI KOXH, BO30YXIaIOLINECS IIPH MEXaHUYECKOM BO3-
JEeHUCTBUH MOBpEXIaoLIel UHTEHCUBHOCTH.

CaMble MaJible 3HAUYEHUs pas3[Jpaxureseil, ClocobHble BHI3BATh OLIYLIEHHUE,
HA3BIBAIOTCH NOPO2aMU YYECMEUMENbHOCMU, Ul aOCOAIOMHBIMU NOPO2AMU.

Cnenyer, oIHAKO, TIOAMEPKHYTb, 4YTO aGCOJIOTHBIE OPOTH BO3OYXXAEHUS OT-
JeJIBHBIX PELeNTOPOB, KaK MPaBWJIO, MEHBIIE TE€X, KOTOPbIC BbI3bIBAIOT CYOBEK-
THBHO NepeKUBaeMble OLLYILIEHHUS.

3akon cnenmudmudeckol snepruM. PelienTopbl MOXHO BO3GYIWUTh U Heane-
KBaTHBIM paznpaxuteneM. Hampumep, yMepeHHOe MeXaHHYECKOE paslpaxeHue
ceTyaTkH (HaZaBJMBaHME HA TJIa3HOE SIOJIOKO Yepe3 3aKphITOE€ BEKO) BHI3HIBAET
omyieHue cseta (pocdeH). CunbHOEe MEXaHUYECKOE pa3lpaxeHHe, HalpuMep
yoap Mo Iiasy, COMpPOBOXAAeTcs CYOBEKTHBHO IepeXUBAEMBIM OLUYIEHUEM
«HcKp». Bo3MOXHOCTh BBI3BaTh OLIYLIEHHE HE3aJeKBAaTHBIM PAa3IpaxXEHUEM pe-
LIENITOPOB OOBSICHAETCS TeM, YTO UH(OpMaLUs OT JIOObIX U3 HUX MOCTYIAET B
MO3T TOJIBKO B BHIE 3JIEKTPUYECKUX UMITYyTbCcOB. OQHAKO BO3HHUKAIOILEE MIPH He-
aJIeKBaTHOM pas3ipaXeHUU OUIyLIEHHUE N0 KPACOYHOCTU H CONEPXATeIbHOCTH
3HAYUTEIBHO OT/INYAETCS OT OLUYIIEHHS, BHI3BIBAEMOTO aJIEKBATHBIM CTUMYJIOM.

Ajzantramas — MU3MEHEHHE MMopora YyBCTBUTEIBHOCTH peLieIiTopa IpH I10CTO-
SIHHOM JEMCTBMM Ha HEero paslpaxuTeis. B pe3ynbsrare agantauuy 1yBCTBUTENb-
HOCTb PELIENITOPOB U3MEHSETCS BO MHOTrO pa3; HalpuMep, y GOTOpELIENTOPOB B
TEMHOTE OHA 3HAYUTEJIbHO TOBHIIIAETCSA, 4 HAa CBETY CHHXAaeTcs. Y YeJOoBeKa,
BBIXOISIIIIET0 U3 TEMHOTO ITOMEIIEHUS] Ha yNULY B COJIHEYHEBIA J€Hb, YYBCTBU-
TeJBHOCTD poTopenenTopoB uaMeHsiercst B 100 Teic. pas.
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Puc. 4.3. Ananrauus pasnMyHbIX PeLENTOPOB K MOCTOAHHO AEHCTBYIOLEMY pasipaXKHTeo.

A — yMeHblIEHHE YacTOThl HMMYJbCALUMM OT PAIHYHBIX PELENTOPOB (3aWTpHXOBaHO); b —
YMEHBLIEHHE WMITYILCHOH aKTMBHOCTH 3PMTE/ILHOIO peLienTopa Ha CBETOBOH pasnpaxuTelb no-
CTOSIHHOW MHTEHCHMBHOCTH.

Ananranus MpOUCXOJUT He TOJLKO HA YPOBHE PeLernTopoB, HO U Ha Helpo-
Hax IIHC, k kortopeiM oT HMX noctynaer uHgopmauus. Ha nepudepuyeckom
YPOBHE afanTalys TaKTUIbHbIX PELENTOPOB, HANPUMED, MPOABIAETCH B CHUXE-
HHUHM YaCTOThl MMITYJIbCALIMK B YYBCTBUTEJBHBIX BOJOKHAX, HECMOTpPSI Ha Herpe-
Kpaluampolieecs aeiicTBue pasapaxurens. Ha ypoBHe 1LEHTpalbHBIX HEHpPOHOB
ajanTalys MNposBIsAeTCS B TOM, UTO [MOTEHIHAbI B KOpe MO3ra, Bbl3BaHHbIE, HA-
MPUMEpP, BKYCOBBIMU Pa3IpaXKUTeNsIMM, MMPOLOJKAIOTCS 3HAYMTENbHO [0JIbLLE,
4YeM Ha peLenTOpHOM (sI3bIK) YPOBHE.

Ckopocmb adanmayuu, B COOTBETCTBHM C KOTOPOH peLeNTOpbl MoAapa3nes-
10T Ha OBICTPO M MEIUIEHHO ANanTUpPYIOlLUecs, HeoluHaKkoBa. K nepBbiM OTHO-
cATCsA, HANpUMep, TAKTHIIbLHBIE PeLeNTopbl: (pasHsie (afanTUpyIOTCs B JOJH ce-
KYHIBI) U moHuveckue (ANANTUPYIOTCS B TeUeHUE HECKOIbKUX CEKYHI U MUHYT).
MemieHHO — B TeYeHHE JEeCSITKOB MMHYT aJanTUPYIOTCSl MbIILIEYHbIE pelernnTo-
pHBI; B TeYeHHE HECKOJbKUX MUHYT — GosieBbie (puc. 4.3).

CnocobHOCTh peLernTopoB K aanTaldd He ocTaeTcsl IMOCTOSIHHOM; oHa
MOXET 3HAYMTEJbHO M3MEHAThCS NoJ JeiicTBUeM 3 depeHTHbIX BIUAHUMA, pery-
JIMPYIOLIMX MX YYBCTBUTEJIBHOCTb U CKOPOCTh aAanTaluH.
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Beicoxas gynxyuonanbras mobuassHocms pellelITOPOB IMPOSIBASETCSA B TOM, YTO
MMOPOTH UX YYBCTBUTEJIBbHOCTHU MOCTOSTHHO U3MEHSIOTCS. BenencTBre aToro B Kax-
Ibli onpeesieHHbII MOMEHT BPEMEHHU HE BCE MHOXECTBO PELIEIITOPOB OJHOMH MO-
aJIbHOCTH pearupyeT Ha BHelHee pasnpaxeHue. Hanpumep, n3 250 Thic. yyB-
CTBMTEJILHBIX K XOJIONY PELENTOPOB B OMpPENeICHHBIH MOMEHT pearupyer TOJbKO
50 Tpic. CriocoBHOCTb OPraHOB UYBCTB PearMpoBaTh HA pa3gpaXxeHue He BCed Mac-
COIf COCTaBISLIONIUX €T0 IJEMEHTOB, a MapLUUaNbHO, YACTIMU, Ha3bIBaeTCs «PYHK-
LMOHaIbHOU MoOuIbHOCTBIO» (I1.I°. CHskun). Takasg MOGUIBHOCTD 0GeCIIeYnBaAET
3HAYUTEJIbHOE CHUXXEHUE YTOMJISIEMOCTH OPraHOB YYBCTB U SIBJIEHHE PE3EPBUPO-
BaHUS: PeLETITOPHBbIE 2JIEMEHTBI, KOTOphIE SIBJISIOTCS YYBCTBUTENBHBIMU B JaH-
HbIf MOMEHT M PEarupyloT Ha JeHCTBYIOIMIA CTUMYJ, B CIEAYIOLIUI MOMEHT Bpe-
MEHM MOTYT HE pearnpoBaTh HA TOT € CAMbIA CTUMYIL.

CyluecTBeHHasi pojib B MOBbILIEHUU (PYHKUMOHAJbBHOH MOOUIBHOCTH pe-
LIETITOPOB MPUHAIIEXUT GOMURUPYIOWEl MOMUBALUU.

DKOJOTHYECKAA PELEIIIINA

VY pasnuYHBIX MpeNcTaBUTENE XUBOTHOrO MUpa Haubosiee pa3BUTHI TE pe-
LIETITOPBI, KOTOPbIE CBS3aHbI C 0COOEHHOCTSIMU 3KOJIOTUHM JAHHOTO XHUBOTHOTO U
obecneunBarT €My NMpUCHocobIeHUE K cpeae oOUTaHUS. 3MeH BOCHPHUHUMAIOT
HHPpaKpacHbIE JIyYd, KOTOPbl€ MTOMOIal0T UM HaXOAUTb AOOLIYY B TEMHOTE IO
U3JTyYaeMOMYy TEIUIY; 3Ta K€ CIIOCOOHOCTb IO3BOJSIET KAJIbMAapaM IPSITAThCA OT
OXOTSILMUXCS 32 HUMH KUTOB U neibdrHOB. Codaku BOCTIPMHUMAIOT 3aIlaxu op-
FaHUYECKUX KUCJIOT, BBIAEASIEMBIX TEJIOM XUBOTHBIX («3anax cjieloB»), HO TLJIOXO
OTJIMYAIOT 3aMaXxyU apoOMAaTUYECKUX BELLECTB, BBIICISEMbIX PACTEHUSIMU; COBA —
HOYHAs MTULIA C CWIBHO Pa3sBUTBIMU CIYXOM U 3pEHUEM, ITPUCIIOCODIEHA K BOC-
MPUSITUIO CUTHAJIOB B YCJIIOBUSIX MAJIO OCBELUEHHOCTH; JIETYYME MBILIM U KUThI
pacrionaraloT COBEpLUEHHbBIMU MEXaHHU3MaMM YJIbTPA3BYKOBOM JTOKALUU; ¥ HEKO-
TOPBIX NITHL OOHAPYXEHBI PELENTOPblI 3JEKTPOMATHUTHOTO M0JIsI, KOTOpbIE, KakK
TMoJIaraior, IOMOraloT UM OPUEHTHUPOBATHCS IPHU JAJBHUX MepeeTax.

B3ANMO/JENCTBHE PELEIITOPOB

I'pymnrsl penenTopoB, pasInyaloUIMXCs 110 CBOMCTBAM, JOKANU3ALMHA U Me-
XaHM3MaM BOCHDPUSTHUS pasipaXKuTeneil, B LIEJIOM opraHn3Me (pyHKIUOHHUPYIOT
HE M30JIHPOBAHHO, & COAPYXKECTBEHHO 3a CYET B3aUMOJEMCTBUS TeX MO3rOBBIX
CTPYKTYP, KyJa OT HUX foctynaeT uHpopmauusi. HanGosee TecHo B3auMoneicT-
BYIOT CTPYKTYphl MO3ra, CBSI3aHHbl€ C TAKTMABHBIMM, MBILIEYHBIMU U 3PUTEJb-
HBIMH pelieniTopaMu. biarogaps 3ToMy ocyliecTBisieTcsl pacrio3HaBaHue GopMbl
M BEJIMUMHSI TIPEJMETOB, X PACIIONOXEHUE B IIPOCTPAHCTBE, a TAKXKE MPOLECCHI
KOMIIEHCALIMM BOCTIPUAITHA, HaGIofalonuecs y JIOAei ¢ yTpaueHHbIMU HIM He-
JIOpa3BUTBIMU OPraHaAMH YYBCTB.

MOPOOPYHKIITNOHAINBHAA OPTAHU3ALNA PEHEIITUBHOIO ITOJIA

OmnpefeieHHOE MHOXECTBO PELENTOPOB, CBSI3aAHHBIX C OTAeNbHBIM adde-
PEHTHBIM BOJIOKHOM, HAa3bIBACTCS peyenmiigHbiM NOAeM.
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PenenTHBHBIE MO NEPBHYHO-YYBCTBYIOMIMX PEUENTOPOB OPraHU30BaHEBI
Haubosiee rpocto. HampuMep, TaKTUIbHOE WIM HOLUMLENTUBHOE PELEITHBHOE
MoJie KOXHOM TMOBEPXHOCTHU IIpeNcTaBjisieT coboif pa3BeTBAEHUS OJMHOYHOIO
YYBCTBUTEJNbHOIO BOJIOKHA. TaKkoe MEXaHOYYBCTBUTEJBHOE T0OJIE KOXH COCTOMUT
U3 TOYEYHBIX BBICOKOUYBCTBUTEIBHBIX OOpa3oBaHWM!, paslieICHHBIX Y4acTKaMu
KOXH, HEUYBCTBUTEIbHBIMU K MEXaHUUECKOMY pa3fipakeHHIo.

PenienTopbl, pacrnojioXeHHble B PA3TUYHBIX YYACTKAX TMOJS, UMEIOT M pas-
JIMYHYIO YYBCTBUTENBHOCTh K aAEKBATHOMY paslpaxeHuio. B lieHTpe peLienTus-
HOro moJisi 0ObIYHO HAXOAUTCS BEICOKOYYBCTBUTENbHAS TOUKA, a K Nepudepun
MOoJISt YYBCTBUTEJBHOCTb PE3KO MajaerT.

PenenTnBHbie 1o BTOPHIHO-YYBCTBYIOIMIMX PeHeNTOPOB OpPraHU30BaHbI
aHAJIOTUYHBIM 06pasom. OTIIMYKE COCTOUT B TOM, UTO pa3BeTBiIeHUs addepeHT-
HOTO BOJIOKHA OKAHYMBAIOTCSI HE CBOOOIHO, 2 UMEIOT CUHANTUYECKUE KOHTAKThI
C YYBCTBUTENLHOM KJIeTKOI — pelienTopoM. Tak opraHu3oBaHbl BKYCOBBIE, BEC-
TUOYISIpHBIE, AKYCTUYECKHUE PELENTUBHBIE MOJIS.

BoJiee ClIOXHYIO OpraHU3allAI0 UMEIOT peyenmughsle ROAS cemyamKu TJ1a3a.
laHrvMosHble KJIETKU, Nepenatolue uHgopmauuio ot peuernropos B LIHC, cBs-
3aHbI ¢ GOTOPEUENITOPAMM MTOCPEACTBOM TaK HA3bIBAEMBIX OUITOISIPHBIX KJIETOK.

CBOMCTBA PEIIENITUBHOTO IIOJIA

Ecnu Ha oTaenbHbINA peuenTop, HapUMep KOXHOro MeXaHOpelUelnTUBHOro
M0JIsi, C OTMpPEACICHHBIM UHTEPBAJIOM IIOBTOPHO HAHOCUTh aieKBATHOE MeXaHM-
YyecKoe pasjpaxeHue, TO OTBET, pPerucTpupyemMslit ¢ acpdepeHTHOro BOJIOKHA,
MTOCTENEHHO YMeHbIlIaeTcsl U ucye3aeT. [IpuBbIKaHUE, WM UHAKTUBAIIUS, MOXET
JUINTBCST OT HECKOJIbKUX CEKYH[ (MEXaHOpELEeNnTOphi) 10 3—5 MUH (HOLUIENTO-
pbl). Ecnu pasgpaxaroiiMii CTUMYJ NEPEMECTUTh B JIPYTYIO TOYKY TOJS1, TO OH
CHOBa BBI30BET OTBET. Takas «1eecnoCOOHOCTh» APYIUX PELENTOPOB IOJS IpPH
BBIKJTIOYEHUU OJHOrO M3 HUX OoOecrneuyuBaeT HAaAeXHOCTb (PYHKIIMOHUPOBAHMS
MoJsl.

IIpu ogHOBpeMEHHOM pas3apaXeHUU HBYX Pa3IMYHBIX PeLeNTOPOB OQHOTO
peuenTuBHOro mojst ¢ acbdepeHTHOro BOJOKHA MOXHO TMOJYYUTH JIUILUb OJUH
OTBET OT pellenTopa, paspsxKawuerocs ¢ 60jiee KOPOTKUM JIATEHTHBIM MEPUO-
JIOM WM ¢ OoJblIel 94acToToil, yem BTopoil. Jaxe npu MakCUMalbHOM pasjpa-
KEHUU BCEX PEeLEeNTOpoB Mojsd Ha acddepeHTHOE BOJOKHO BCErna «BBIXOAMT»
OTBET TOJIbKO OJIHOTO pelLienTopa.

Bonee cioxHbie OTHOLUEHUS MMEIOT MECTO B 3PUTEIBHBIX PeELENTUBHBIX
MOJSIX: MeXAy LIEHTPOM PEUENTUBHOIO MoJsl U nepudepueil MOryT CylecTBO-
BaThb B3aMMOTOPMO3HbIE OTHOLUEHUSI, YTO IIPUBOJIUT K TOPMOXKEHUIO PELieNITOPOB
Ha nepudepuu Mnojs, B TO BPEMS KaKk aKTUBUPYIOTCSI pELIENTOPBI B LIEHTPE, U Ha-
oboporT. )

IlepexpoiTHe penenTHBHBIX MoXeil. OAMH U TOT X€ y4acTOK YYBCTBUTEIbHOIM
MOBEPXHOCTH (HANPUMED, KOXKU MJIM CeTYATKM [J1a3a) HHHEPBUPYETCA HECKOJb-
KUMU YYBCTBUTENbHBIMU HEPBHBIMU BOJIOKHAMM, KOTOPHIE CBOMMHU pa3BeTBJie-
HMSIMM TIepeKpbIBAlOT DPELENTUBHBIE MOJsl Apyr apyra. OcoOeHHO BbIpaXeHo
TaKoe MEPEKPHITUE HA NUCTAIBHBIX U MPOKCUMAIbHBIX YACTAX KOXU KOHEUYHOC-
TeH, T.€. HA ydyacTKax TeJia, HauboJiee NMOABEPXKEHHBIX JEHCTBUIO MEXAHUYECKUX
pasfpaxXeHUi U 3aHUMAIOLIMX 0co60e MECTO B UX aHaM3e (JIAOHHbIE MMOBEPX-
HOCTH y 4eJIoBeKAa M 00e3bAHBI, MOAYLIEYKH Jall U Mopaa y Kouiku). [epekpsl-
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THE PeLEeNTUBHBIX Mojieil MoXeT ObiTh 10—40-KpaTHBIM, B pe3yJIbTaTe Yero oT-
HOCHUTEJIBHO YBEJIWYUBAETCSl OOlLAsi CEHCOPHAsi NOBEPXHOCTb OPraHU3Ma, BO3-
pacraet ny6iIMpoBaHME KaHajloB MH(opMmauuu. PellenTUBHBIE MOJSI, BCTYMAKO-
1I[Me B MEPEKPBITHE, KAK MIPABUIIO, pa3IMyaroTCsl [0 CBOUM CBOMCTBaM: YYBCTBH-
TEJBHOCTU, BEJIMUMHE JJATEHTHOTO MepUoaa, CKOPOCTU MPOBEACHUSI UMIYJIBCOB.
Bce 3To cioco6¢TBYET BCECTOPOHHEH OLUEHKE pasApakKeHUsl, TeCTBYIOLIEro Ha
00J1aCTb MEPEKPBITHSI.

brnarogapst nepekpbiTHIO PeLIENITUBHBIX MOJEH 3aKiIajbiBaeTCS] OCHOBA Mexa-
HU3MQ NPOCMPAHCMBEHHOI NOKAAUZAUUL DA30PANCEHUS.

HepBHbIe BOJIOKHA MEPEKPHIBAIOLIMXCS MMOJIeH, nepenaoie HHGopMalunio
OT PeuernToOpoB KOXHY M MBI, KaK MPaBUIO, UIYT B COCTaBE YYBCTBUTEIbHBIX
HEPBOB KOMITAKTHO, B OTHOM MHUKPOIYYKE, U MOAXOAAT K OJHUM U TEM Xe Heil-
poHaM Mo3ra. DTO 03HAYAET, YTO JAXKE CTUMYJ TOYEUHBIX pa3MEpPOB aKTUBUPYET
MHOXECTBO HEPBHBIX BOJIOKOH, I€PENaoUIMX MHGOPMANMIO C pa3IMYHON CKO-
POCTbIO ¥ BPEMEHHOM JUCIEPCHUEIL.

Ot xkaxmoro peuenropa WHGOpMalLKs MOCTYNAeT KO MHOTHUM HeﬁpOHaM
(«IIPUHIIUN PACXOXIEHUS»); B TO Xe BpeMsl MHGOPMALIUS OT MHOXECTBa peLier-
TOPOB CXOOUTCH K OTAEIbHBIM KJIeTKaM («IIPUHIUI CXOXAeHUs» ). DyHKIMOHK-
pPOBaHME PEeLENTOPOB HA OCHOBE 3TUX I‘IpMHul/IHOB B 3HAYUTEJIBHOI Mepe obec-
MeYMBaeT MeXaHU3M KOHTpacTa.

Ilepudepuaeckoe B3aumoaeiicTBHe penenTopoB. AddepeHTHDBIN pa3psaa UM-
MyJIbCOB, BO3HUKAIOLIMI MOM AeiiCTBUEM aIeKBaTHOIO CTUMYJA, HE TOJBKO pac-
npocTpaHsieTcs o HepBHoMy BojiokHy B LIHC, HO u mo pa3BeTBICHUSIM BOJIOK-
Ha MOXeT IMOCTYIAaTh K COCEAHUM, OKPYXAalOILUM MOJie, pelienTopamM, BbI3bIBast
HX TOpPMOXEHUE (namepaavHoe mopmoxwcenue). B psime ciyyaeB TOPMOXEHMIO
MOJBEPTralOTCA HE TOJBbKO PELENTOPbl, BXOASIIHUE B COCTAB NAHHOIO PELENTHB-
HOTO ITOJIS, HO M PELEITOPHI 3a €ro MpeeaMu.



Jdexnusa 5 |[[IPOBEAJEHHUE BO3BYXIEHUA

Ilposenenune Bo30yxnenua ot HelipoHoB IIHC x 3addekTopHbIM KireTKam,
a TakXe OT PeLeNnTOpOB K HEPBHBIM ILIEHTPAM OCYILUECTBISIOT HepeHbie G0A0KHA,
COBOKYITHOCTb KOTODBIX COCTABJISIET HepPabi.

[lepBble yNOMUHAHUS O HEpBax UMeEIOTCSA B Tpydax Apucrotens u ['unmo-
KpaTa, a no3aHee — l'aneHa, Jleonapno na Bunuu, Busmusus.

Ewe B XVIII B. I'. Buaioo ycTaHOBUJ, YTO HEpPBHBLIE BOJOKHA B BUIE OT-
JEJbHBIX MTyYKOB PACIIONOXEHbI B COENMHUTEbHON TKAHU — 3HOOHeepuu, N OT-
JleJIEHBI IpYr OT Apyra IIaCTUHYATON TKaHblo — nepurespuem. HapyxHast 060-
JIOYKa HEpBa, B KOTOPOil pAacMoJIOXeHbl KPOBEHOCHbIE W JUMdaTuyeckue co-
CyIbl U HEpBHbIE OKOHYAHUS, oOpa3yer snunegpull. Kaxaoe HepBHOE BOJIOKHO
repudepuyecKUX HEPBOB UMeET OCEBOI IIWIMHAP U DIMAJTBHYIO 00OJIOUKY, CO-
CTOSIILYIO M3 LIEMOYKH KOHTAKTUPYIOLUMX U TEperieTalolUXCsl KIETOK — Heli-
poaemmoyumos. IlocneqHue BBIMOJHSIOT TPOPUUECKYIO POJb MO OTHOIUEHHIO K
aKCOHY.

MpueausoBsie BONOKHA. YacTh HEPBHBIX BOJOKOH B 9MOpUOreHe3e MoABep-
raeTcsl MUEJUHHU3ALUMU: CHelUaibHble KIEeTKU, Ha3biBaeMble JIEMMOILIUTAMHU
(1UBaHHOBCKHE), CHayajga IMPUKAcCAlOTCS K AKCOHY, a 3aTeM OKYTBHIBAIOT €ro.
Kpas MeMOpaHbl JeMMOLUTA, 00OTHYB aKCOH, BCTpeyaroTcss U o6pa3yioT ABOii-
Hyl0 MeMOpaHy — wMe3akcon. IlocnenHuil, 3akpy4yuBasicb HamomoOue pyiera
BOKPYI' aKCOHA, 00pa3yeT HEeMpepbiBHYI0 MHOTOCIONHYIO CIIUpab — MUEAUHO-
eyio oboaouxy. TomuuHa ee koJsebnercs or 8 no 20 mkm; 78 % cocraBiasiioT
yunuabl (pochoaunuibl, HepedpPo3Uabl, XOJIECTEPOJ); OCTalbHOE — OeJIKU U
cynbdatel. B IIHC MuenunHoBasi obojiouka oOpa3oBaHa OJMIOJEHIPOLIUTAMU
(puc. 5.1, A).

MuenuHoBasi 060J10YKa He ABISETCS HEMPepPbIBHOW — 10 BCeil IJIMHE HEpB-
HOI'0 BOJIOKHA Ha PaBHOM PacCTOSHUM IPYr OT Apyra B Hed MMEIOTCS Y3JIOBbIE
nepexsamsi. MeMOpaHbl TEMMOLIMUTOB ¢ 00€MX CTOPOH IepexBaTa IMeperieTaloT-
Csl, HO MeXIY HUMHU OCTAIOTCSI TOBOJIBHO OOJbIINE OOHAXEHHbIE YYACTKUA aKCO-
Ha, rIe MeMOpaHa IMoJIsipu30BaHa U IIe MOTI'YT BO3HUKATh MOHHbIE TOKH. YUacT-
K{ MUEINHA MEXIy COCEIHUMHU «IIepeXBaTaMU» HA3bIBAIOTCS MeEXHCY3108bIMU Ce2-
MeHmamu.

Be3mMuennHOBBIE BOJOKHA. MUEIMHU3AIMS APYrMX BOJIOKOH 3aKaHYMBAETCH
Ha CaMbIX PaHHMX CTAOUSAX SMOPUOHANBHOIO pa3BUTUS. B J1eMMOLIMT morpyxa-
€TCS1 OJJMH WJIM HECKOJIbKO aKCOHOB; OH MOJIHOCTBIO MJIM YACTUYHO OKPYXAeT UX,
HO He 00pa3yeT MHOIOCJIOMHOI MUEeTUHOBOI obosouku (puc. 5.1, B). B sBomo-
LIIMOHHOM IUIaHe 0e3MUeIMHOBBIE BOJIOKHA — 00Jjiee IpeBHHUE.

CBoiicTBa HEPBHBIX BOJIOKOH. Bce HepBHBIE BOJIOKHA XapaKTEPU3YIOTCS 006-
LIMMH, MPUCYLIUMU BCeM BO30YAMMBIM TKaHSIM, CBOHCTBAMM — ITOPOIOM BO3-
OyXneHus, 1abUIbHOCTBIO, LMKIMYECKUMU U3MEHEHUSIMU BO3OYIUMOCTH, MOJ-
YUHSIIOTCSI 3aKOHY «CHJIA—BpeMsi», CIIOCODHBI K akKoMonalluu. Bmecrte ¢ Tem
HEPBHBIE BOJOKHA UMEIOT PSII TOJbKO UM IPUCYILUX OCOGEHHOCTEIA.
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Uuronnasma
rnuansHoM KNeTkm

A MuenuHcsoe BONOKHO

Nemmouut

BesaMuennHoBbie BOMOKHA
B

Puc. 5.1. ®opmupoBanue MHeIMHOBOM 0BONOYKH BOKPYT AKCOHA Ha pasHbIX CTAAMsIX €ro

pa3sBuTHA (A); COOTHOLLUEHHE TEMMOLIMTA (IIBAHHOBCKAs KJ1eTKa) U 6e3MUEeTMHOBLIX BOJIO-
KoH (B).

| — paHHsas cragus; 2—3 — NPOMEXYTOYHBIC CTAAMM; 4 — MO3AHAN CTAAMA.
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Puc. 5.2. PacnpocTpaHeHe Bo30yxaeHUs B 6e3amueniHoBoM (A) u muennHosoM (B) Bo-
JIOKHAaX.

e Bo30OyxneHue pacnpocTpaHsieTcsi B 06€ CTOPOHbI OT MECTA HAHECEHMsI pa3-
JIpaXkeHHUst, TaK KaK HeloBpexXIeHHOe HEPBHOE BOJOKHO B JIIOOOM U3 CBOMX
YYaCTKOB Ha BCEM MPOTSLKEHUU MMEET OJIMHAKOBbIE KaOelbHble CBOHCTRA.

e B HopMe BO3GyXKIeHUE BCErAa paCpOCTPAHSIETCS 0pmodpomHo (TIPsSIMO) —
OT TeJla HEPBHOM KJIETKU I10 aKCOHY BILJIOTb 0 €r0 KOHUEBBIX pa3BETBICHMUIA.

e B skcrnepvMeHTe — MPU UCKYCCTBEHHON CTUMYJISSLMM yyacTKa HEpPBHOTO
BOJIOKHA -— BO30YXXIEHHE MOXET HAMPAaBUTHCS aHMUOPOMHO — B HallpaB-
JIEHUM, IIPOTUBOIOJIOXXHOM €CTECTBEHHOMY.

e HepBHble BOJOKHA IpPaKTUUECKM HEYTOMJsieMbl, TaK KakK IIpoBeJeHHe
BO30YXIEHHs CBSI3aHO TOJIbKO C MX JIEKTPUYECKUMHU CBOHCTBAMU M He
3aTparuBaeT CNOXHBIX HEHPOXUMHUUYECKHUX TIPOLIECCOB.

o CKOpOCTb MPOBEASHHS B PA3TUYHBIX TUMIAX HEPBHLIX BOJIOKOH pa3jinyHa.

o [lo HepBHBIM BOJIOKHAM MEPENAIOTCS CEPUM UMITYJIbCOB, KOTOPbhlE UMEIOT
pa3Hbie 4acTOTH M paclpe/esieHue BO BpeMeHU (PUCYHOK, TIATTEPH); IO-
Ka3aHo, YTO B NAaTTepHe 3aKoAupoBaHa MHdOpMaUMUs O MapaMmeTpax pas-
JIpaxkeHHsl, BbI3BaBIIEro BO30yXIeHUE.

e M3 Bcex Bo3OynuMbix 0Opa3oBaHMM HEPBHBIE BOJOKHA 00JaZalOT CaMoOil
BBICOKOIH (DYHKIHMOHANBHON NAOUJIBHOCTBIO, T.e. NMPOBOAAT OYEHb BHICO-
KM€ YacTOTbl UMNyJbcauMM 6e3 TpaHchopMaLUU pUTMA.

¢ B ToM ciy4ae, ec/id YacTOTa UMIMYJIbCALMUM MpeBbillaeT GYHKLIMOHATBHYIO
JJaOUJIBHOCTb HEPBHOTO BOJIOKHA, BO3HUKAET SIBJICHUE MECCUMyMa.

[IpoBenenue BO30YXKIeHHS 10 HEPBHLIM BOJIOKHAM. CoOIJIACHO «KabeJbHO»
TeOpHH, npeginoxeHHol B 1950 r. A. T'epMaHHOM H 3aTeM 3KCIEPUMEHTAJIBHO
noATBepxXKAeHHOW A. XOMXKUHBIM, BO30OYXIeHHE MPOBOLUTCS HEIIPEPBIBHO IO
0e3MHUENMHOBLIM M NPEPLIBUCTO (CATBTATOPHO, CKAYKOOOPA3HO) MO MUEIMHO-
BBIM BOJMIOKHaM (puc. 5.2, A). B 1952 r. [I. JIwuin HaHU3aI Ha XeJE3HYIO IPOBO-
JIOKY CTEKJITHHbIE OYChl (2KBMBAJIEHT MUEJMHA), OCTABUB MEXAY HUMU IIPOME-
XyTKkU. CpaBHUBaAst BpeMsI MPOXOXAEHHSI TOKA IO OroJIEHHOMY IPOBOIHUKY U IO
YHU3aHHOMY OycaMH, OH yCTAHOBUJI, YTO B MOCJIEAHEM CIIydae CKOPOCTb MpPOBeE-
JIEHVsI HAMHOTO BBILLE, YEM B MEPBOM.

besmuenunoeoie 6010kHa HA BCEM TPOTSKEHUM WMEIOT OJUHAKOBYIO
9JIEKTPOIIPOBOJHOCTbL U CONpPOTUBIeHME. BenenctBue menmoispusauuu ydacrka
MeMOpaHbl BO3HUKAIOIMINUIA B HEM JIOKAJIbHBIlt (MECTHBIIA) TOK PAaCMpoCTpaHseTCs
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TOJIbKO HA DSIIOM DACIIOJNIOXEHHBIA HEBO30yXINeHHbIH. BonHa memonspusanyu
UJIET 1TOCIEeNOBaTENIbHO, HE MMes. BO3MOXHOCTM MUHOBAaTh HU OOUH U3 HEBO3-
OYKIEeHHBIX YY4ACTKOB BOJIOKHA (puc. 5.2, b).

Muenunoesie 6010kna, KaK yxe yIOMHHAJI0OCh, UMEIOT MSOHMpYIOH_II/IM CJI0,
pPE3KO YMEHBIIAOIMI eMKOCTh MeMOpaHbl HEPBHOTO BOJIOKHA U MPAKTUYECKHU
MOJHOCTBIO MPEIOTBPALIAIOILNANA YTEUKY TOoKa U3 Hero. [lepexBaThl y3na 1mupu-
Hol oKoJo 0,5 MKM, TUIIIEHHbIE MUEJIHHA, B OTJIMYUE OT MUEINHOBBIX YYACTKOB,
HUMEIOT OUYE€Hb HU3KOE COIPOTUBJIEHUE W MO3TOMY SIBJISTIOTCS LEHTPAMU DJIEKTPHU -
yeCcKOM aKTUBHOCTU. IlpakTuuecky Bce HATpUEeBble KaHalbl COCPENOTOYEHBI B
06.J1acTH MepexBaTOB — J0O HECKOJbKUX ThiCSAY HAa 1 MKM?, Toraa Kak B MUEIMHO-
BBIX yYyacTKax UX BOOOILIE HET.

Hero30yxaeHHBIN y4acTOK BOJOKHA B 00JACTH IepexBaTa 3JEKTPOIOJIOXHU-
TeJEeH MO0 OTHOLIEHMIO K aKCOIUIasMe, a BO3OYXACHHbIH ~ 3JIeKTpOOTpULIATENEH.
BeeacTBue 3TOro Ha IMOBEPXHOCTH BOJIOKHA BO3HUKAET IMPOMOJbHAS Pa3HOCTh
moTeHuManoB. Tak KaK BOJIOKHO HaxXOOMTCS B TOKOIPOBOMSUIEH cpele, TeHepH-
pYEMBIi B OMHOM TepexBaTe MOTeHIIMA JeCTBUS MyTEM ITACCUBHOIO MPOBeJEHUS
«TIEPECKAKUBACT» Yepe3 MUEIMHU3MPOBAHHBINA Y4aCTOK K COCEIHEMY HeBO3OYX-
JIEHHOMY TiepexBaTy. B peayjbTaTe 5TOr0 B HEM IIOSIBJISIETCSI pereHepaTOPHBIi
MOTEHLIYAJ AeHCTBUSI, T.€. MPOLiecC AEMOISIPU3aLUU OBICTPO pacIpOCTPaHSIeTCS.

CornacHo onpeaenenuio H. bepHiureitHa, «menoasipusanus — 3To nNpobou-
Ha B MeMOpaHe, KoTopasl NepeaBuraercsl». Tak NMPOUCXOAUT AO TeX TMOp, IToKa
UMITYJIBC HE JOMIEeT JO KOHLA aKCOHA.

BMmecte ¢ TeM clefyeT yuYUTBIBATh, YTO OMpPENSIEHUS] «BBICOKASH» U «HU3Kas»
CKOPOCTb MPOBEAEHUS UMEIOT OTHOCUTENbHBIN XapaKTep M MCITOJIb3YIOTCSA TONb-
KO B cpaBHMTeJIbHOM ITaHe. Ha camoM fene naxe B TOHKHMX O€3MUETUHOBBIX BO-
JIOKHaX CKOPOCTb TIpOBEEHUSI OYeHb BbICcOKa — OT 2 g0 15 M/c.

Hmak, mueaunoesie 6010KHA UMEOM OYegUOHblE NPEUMYUECMEa.

® SHepreTHYeCcKU oHU Oojiee PKOHOMUYHBI: Ha «BbIKauMBaHHUe» Na‘t 1o uc-
xogHoro rpagueHta 10:1 TpaTuTCsl 3HAYMTEJBHO MEHBIIE DHEPrUM, YeM
JUISL pETOJISIpU3aLMy 0e3MUEeIMHOBOTO BOJIOKHA;

® OBLICTPO, TOUYHO U IUpdEPEeHUMPOBAHHO MPOBOAAT PAITUYHBIC BUIbI YYBCT-
BUTEJIBHOCTH, o0ecleurBasi MAKCUMaIbHO ObICTPbIC, aIEKBATHBIE PEAKITUM.

B npoliecce 3BOIOLMM BBICIIMX OPTaHU3MOB CKaYOK B Pa3BUTUM HEPBHOM
CUCTEMbI ObUI, MO-BUIMMOMY, CBSI3aH C HAYAJIOM MHUEJIMHU3ALUUA HEPBHBIX BO-
JIOKOH. B oHTOreHese, ocoOeHHO y uesloBeKa, OTMEUEHA KOPPeIsILIUsT MEXAY MU-
eJIMHU3a1Mell HEKOTOPBIX MPOBOMSILIMX MYTeld U YCAOXHEHHEM pedaeKTOPHOro
M LUEJIOCTHOTO MPUCITOCOOUTENBHOIO IMOBEAEHMUS.

CaoiicTsa pacnpocTpansiomerocss Bo30yxnaenusi. [loTeHuMan neHcTBUS B
HEPBHOM BOJIOKHE BO3HMKAeT MO MPHUHLMIY «BCe WIM HUYyero». OH meHcTByeT
Mmogo6Ho GUKGMOPIOBY UIHYPY, KOTOPBIM, Oylyuyd NMOMOXKEH C OJHOTO KOHIIA,
cropaer LEeJUKOM, TaK KaK TFOpsiIliMid y4acToK BocIlIaMeHsieT coceqHue. Hayas-
wuit pacnpocrpaHsThes I/ HEpBHOTO BOJIOKHA HE 3aBUCHUT 00Jiee OT Bbi3BaBllIe-
ro ero pasgpaxeHusi. OH MTOCTOSTHHO BOCITPOU3BOIUT CBOIO aAMIUIUTYAY, BO3OyX-
Jlasi coCeTHUE YYACTKH MeMOpaHbI.

I1]] He 3aTyxaer 1Mo Mepe ero ymajeHHsl OT MECTa HAHECCHUS pas3gpaXeHHUs .
3atyxaHue (IeKpeMeHT) IMPOUCXOMUT JHIIb B TOM Cly4ae, €CIM HEPBHOE BOJIOK-
HO MOBPEXIEHO WX 00paboTaHO CIiel[MabHBIMU BELeCTBAMHU, HAIIPUMED aHeC-
tetukamu. B IIHC npoBeneHue ¢ neKkpeMeHTOM HabI04aeTCsl TOAbKO B IEHAPU-
TaX HEUPOHOB.
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t
Pasgpaxaiowme anekTpoas! Otsogsime anekTpogb

AKCOH

,
Pasppaxatowme anektpogst Oreo.qﬂu:e mlrrp:.uu
C 2-0,5

1}
Puc. 5.3. [NoteHuunan aeicTBus oauHouHoro akcoHa (I) u cmewanHoro Hepsa (11).

Cxema wIOCTpUpYeT onblT [accepa—3piiaHrepa Mo ONpeAeeHHMIO CKOPOCTH MpPOBEAeHHS BO3-
OyXKIEHHS B PasIMYHBIX THIAX BOJOKOH CMCIIAHHOTO HepBa,

3HaHue ocobeHHOCTEN CTPOEHUSI HEPBHbBIX BOJIOKOH M03BoJsieT (hpapMakoio-
TMYECKMM IyTeM peryjiupoBaTh nepenady Bo30OyxieHusi B HUX. Tak, Hanpumep,
HOBOKauH OyokupyeT MposeaeHue 00JIeBOil YYBCTBUTENIBHOCTH IPEUMYLIECT-
BEHHO B TOHKHMX OE3MMEJIMHOBBIX BOJIOKHAX, TaK KAK JIerKO B3aMMOLEHCTBYET C
HEM30JMPOBAHHOU MeMOpaHOW HEpPBHOrO BOJIOKHA W BBI3LIBAET YCHJIEHHBIi
BBIXOJI M3 akcoruia3mel MoHOB K*. B pe3ynbpraTe 2TOr0 Ha roBepXHOCTH BOJOKHA
BO3HUKAET YCTOMYMBASI TUIIEPIOISPU3ALIUS, KOTOPasi COMPOBOXIAETCHS BO3pac-
TaHWEM MeMOpaHHOro MOTeHLUMAJa M CHUXKEHHEM BO3DYIMMOCTH HEPBHOI
TKaHu. CJeNcTBMEM 3TOTO SIBJIAIOTCSl YBEJIMUEHUE MMOopora JENnojsipu3aluu u
6roKana rnpoBeieHust BO30YXIAeHNsI B 30He BO3AEHCTBUSL.

Ilposenenne Bo3Oyxnenuss no ueaomy Hepy. Ompir I'accepa—3Dpaanrepa.
BoJIBIIMHCTBO HEPBOB SIBJSIIOTCS CMEILAHHBIMMU, T.€. [PEeJCTABIEHbl COBOKYITHOC-
ThIO HEPBHBIX BOJIOKOH, Pa3IMYAIOLIMXCS 10 AUAMETPY W CTeTIeHH MUeJMHU3ALIMH.

B 1934 r. H. T'accep u P. DpiaHrep npoBey OIBIT M0 aHAJIU3Y COCTABJIAIO-
LIMX MOTeHLMasa JeHCTBUS HepBHOro crioJia. Mcronb3ys JUIMHHBIA cemanuii-
HBIIf HEPB JIATYLUKHU-ObIKA, OHM YCTAHOBMJIM PSL (DAKTOB M clleJali HEKOTOPbIE
BBIBOABI (pHC. 5.3).
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o [loreHnuan neficTBrsl B HEPBE BO3HUKAET IpU J€HCTBUU MIOPOrOBOTO CTHU-

MyJa.

e [lo Mepe yBenMyYeHUsI MHTEHCUBHOCTU pasnpaxenus [l Hepsa yBeauun-

BaeTCs IpalyajlbHO, JOCTUIAsi HEKOTOPOro MakcuMmyMa. Takoil oTBeT siB-
JisieTcsl pe3yabTaToM cyMMmauuu T1J] oTaenbHbIX HEPBHBIX BOJIOKOH, KaX-
10€ U3 KOTOPBIX BO30YXIAeTCsl MO 3aKOHY «BCE WJIM HUYETO».

e JlanbHeiillee yBeqMYeHUe CUJIbI PasipakeHUs TIPUBOIUT HE K YBeJIUye-

HMIO AMIUIMTYBl OTBETA, 4 K UBMEHEHUIO ero (hOpMBI — BO3HUKAET CIOXK~-
HbIil moTeHuuan acicteus. Hucxonsiuas daza [1]] 3aTsarubaercs:; Ha Hei
MOSIBISIIOTCSL OTIOJIHUTENIbHBIE KOJeOaHUsl, OoTpaxalolliMe BO30yXIeHUe
HOBBIX TpyMNII BOJIOKOH A(a, B, v, 8).

e [Ipu euie GonbiueM pasapaxenuu K [1]1 nobasnsitorcst BosHbl B (Tonbko B

BereTaTUBHBIX HepBax) u C.

3Has paccToSHUE MEXAY Pa3JpaxallUMMU HEPB U OTBOISLIUMU (PErHCTPU-
PYIOLIMMHU) 3TEKTPOAaMU, a TAKXKE BPEMS OT MOMEHTa HAHECEHMsI CTUMYJa [0
HayaJia NposIBJIEeHUs O4YepeaHOUM BOJIHBI (MaKCUMyMa) Ha rpaduKe CA0XHOTO I10-
TeHnuana, laccep U DpiaHrep CAENATU BBIBOJ, YTO CMEWAHHbLI HepE cocmoum us3
mpex munoé 6040KOH, KaXCObll U3 KOmopsix obaadaem co6CMEeHHbIM NOPO2OM U
cKopocmuvio npogederus, U BBIYUCTVIIM €€ TSl KaXKIOTo U3 HUX.

Hau6Gonee GbICTpO MpOBOASILIME TOJACTbIE MUEJTMHOBBIE BOJIOKHA OTHECEHBI K
rpynmne A(a, B, v, 8). MeHblast CKOPOCThb MpoBeAeHUs y Gojlee TOHKUX MMENN-
HOBBIX BOJIOKOH rpynibl B. W, HakoHell, MUHUMaJIbHA CKOPOCTb MPOBEAEHHUS Y
TOHKMX O€3MHETHHOBBIX BOJOKOH rpynisl C. Mx xapakrepucTHKa peacTaBieHa
B Tabi. 5.1.

Tab6nruua 5.1. [IpoBenenne Bo30yKaeHHs B CMEMIAHHOM HEpBe

<
T | Ckopoctb | nutens- | Anutensb-
)
=9 : Auamerp, npoBeae- HOCTb HOCTb Xapakrep nepenaBaemMoit undopmaLmnm
51  MKM
&gl Husa, M/c | T4, mc |APII, mc
A
o | 12—20 | 70—120 | 0,4—0,5 | 0,4—1 |[Ipou3BoJbHbIE IBUraTe/JbHbIE BOJOKHA;
MpoTNpUopeLICTILINA, MbILIIEYHAst YYBCTBU-
TENBHOCTh
B 5—12 30-70 | 0,4—0,5| 0,4—1 |OcsizaHue, NPUKOCHOBEHHUE (TAaKTUJIbHas
YYBCTBUTEJNILHOCTD), JaBIE€HUE
¥ 3—16 15—30 |{0,4—0,5| 0,4—1 [YyscrBUTenbHbBIE ahPepeHTHBIE BOJOKHA
OT 3aJHUX KOpPEIIKOB CHMHHOro Mo3ra
(MHHEPBUPYIOT MbILIEYHbIC BEpeTeHA)
3 2—5 12—30 | 0,4—0,5 | 0,4—1 |IIpoBeaeHue ocTpoit GoneBol, TeMnepa-
TYPHOM TaKTUNBHOW YYBCTBUTEIBHOCTH
B 1-3 3—15 1,2 1,2 [IperanrnnoHapHbie BojiokHa BHC
C 0,4—1,2 | 0,52 2 2 bons, TeMmepaTypa, HEKOTOpblE BMIBI |
MexaHopeuenuuu
0,3—1,31 0,7—2,3 2 2 [TocTranrnuoHapHbie CHMIaTU4YeCKHUeE
BOJIOKHA
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3AKOHBI ITPOBEJAEHHUSA BO3BYXKIEHUA 110 HEJIOMY HEPBY

bnaromaps paboram H. laccepa, H.E. BBeaeHckoro, A.A. YxTtomckoro,
9. Xakcnmu, A. XOIKKMHA MU MHOMHMX APYruX OBLTU YCTAHOBJIEHBI HEKOTOPLIE
3AKOHbL HpOBedeHUs 8030YHCOCHUSA NO UeabM HEePEaM.

o 3aKOH (PM3MOJIOTHYECKOH W AHATOMHYECKOi HempephiBHOCTH — BO30YXKIe-
HHME MOXET PAacCMpOCTPAHSATBCS MO HEpBY TOJNBKO MPU COXpPAHEHUU €ro
Mopdosoruyeckoii 1 GYHKUMOHATBHON 1IeJIOCTHOCTU. TpaBMaTUUYECKOe
MoBpeXieHWe HepBa, B TOM YNCIe COAaBIeHHE, CUJIBHOE OXJIaXIeHUE,
JeMMENMHNA3aLMUsl BOJOKOH BCEACTBHME alJeprHuecKux 3aboseBaHUIA,
XPOHUYECKOM MHTOKCUKALMU AJIKOTOJIEM, PTYThIO, CBUHIIOM, TUCTPODU-
yecKMe MPOLECChl HEBBIICHEHHOIrO IMPOUCXOXIASHUSI U APYTHe MPUYMHBI
HapylIalOT WJIM TOJHOCTHIO MpPEeKpallaloT IMpoBeAeHUE BO3GYXICHMUSI.
CiieCTBUEM 3TOTO SIBJISICTCS YACTUYHOE BhIMAAEHWE OTAEAbHBIX DYHKIIMIA
opraHa (ecin ecTb M30MpaTe]bHOE TOBPEXIECHUE OTHEJbHbIX BOJOKOH)
WM TIOJIHOE MpekpailieHue GyHKUuA U auctpoduyeckue U3MeHEeHMS
opraHa, ecjii CTpaiaeT BeCb HEPBHBIA CTBOJI.

e 3aKOH H30JHMPOBAHHOTO NpOBeNeHMA — BO30YXICHUE, PACIPOCTPAHSIO-
leecsi B ONHOM TPYyIle BOJOKOH (HampuMmep, A,), He Tlepefaercs Ha BO-
JIOKHa Opyroif rpymnbi (Hanpumep, B) Toro xe crBona. Beremctsue atoro
uHdopMaLys, repeaaBaeMasi o pa3HbIM TUIIAM BOJIOKOH, HOCHT CTPOT'o Ha-
MpaBjIeHHbIi crelduyeckuil xapakrep. B HEKOTOpbIX ciTydasix, HApUMep
rocjie HeyaayHoi ornepaiuy 1o GOpMUPOBAHUIO KYJIBTH KOHEYHOCTH, pa3-
Hble TUITBI HEPBHBIX BOJIOKOH MTPOPACTAaIOT APYT B Apyra U HAYMHAIOT Mepeaa-
BaTh NUdY3HO HECBOWCTBEHHYIO MM MHOpMaLMIO (HalTpUMeEp, TaKTUJIb-
Hble Mepenaior GoyieByto). B Takux ciyvasix maxke ciraboe NMpUKOCHOBEHUE
WIKM OYHOBEHME HA KYJIBTIO BBI3bIBAET Y UEJIOBEKA HECTEPITUMYIO O0JIb.

o 3akoH ABYCTOPDOHHEro IIPOBCHCHHA — BOB6Y)K11€HHC, BO3SHHUKAKOLIEE B
KakoM-J11ubo y4YacTKe HEpBa, paCnpoCTpPaHsACTCA B obe CTOpPOHBI OT oyara
BO3HUKHOBCHUSA.

HepB umeeT camyio ebicokyio QyHKUUOHAABHYIO Aa6UABHOCMb, CAMbLE KOpOM -
Kuil nepuod abcoaromuoll peppaKkmepHoCmu U NPAKMUUecKy HeymoMAaseMm.

Merabonuyeckue W3MeHeHUA B Hepse mpM B030yxknenmu. PaGora Nat—K*-
AT®a3HbIx HACOCOB B HEPBHOM BOJIOKHE TpebGyeT 3HEepruu, B CBSI3M C YeM HEPB
Jlaxe B ITOKOe aKTUBHO MoTpebisieT rokody, O, u Beytensier CO,. IIpu Bo3oyx-
neHuu notpebiaeHue O, pe3ko yCUITUBAETCs, TaK Xe KaK 1 KaraboJIM3M Makposp-
ruyeckux coeqnHeHnini — AT® u kpeatuHdocdara, 6eTKOB, HYKIEUHOBBIX KHUC-
JoT U GocHONUITUAOB.

Hornowenne O, U Ipeobpa3oBaHUe IHEPTUH B KJIETKE CBA3aHBI ¢ PYHKIIUSA-
MU MUTOXOHAPUIL. X ocoBeHHO MHOTO B I€HAPUTAX, B CHHANTUYECKHUX OKOHYA-
HHSIX AKCOHOB, B Y3JIOBBIX I1€peXBaTaX MUEJUHOBBIX BOJIOKOH. MUTOXOHIpUU
comepxaT Habop depMeHTOB IUIsl pacllelUIeHUs] NUpyBara, obpasyolierocss B
rpolecce IIMMKOJIN3a, K UCITOJIB30BaHUS ero sHeprum B nukie Kpebca.

ITosyyeHHasi TAKMM TIyTeM SHeprusi npeobpasyeTcst B SHEPrui0 MaKpOIpIru-
geckuX ¢ocharHbix cBsizeit AT® u kpearnHdocdara.

OOMeHHbIE MTPOLIECCHI ITOCTABJISIIOT HEPTUIO HATPUEBOMY HACOCY, aKTUBHO
MPEoI0JIeBAIOIEMY TACCUBHBIN 3JIEKTPOXUMUYECKUN rpanueHT Nat Ha MeMOpa-
He. 3aBUCUMOCTb HaTPHUEBOTO Hacoca OT Makpoapruyeckux ¢docdaros Gplia 1o-
xazaHa B onbitax I1. Konaneenna u P. KeitHeca Ha rHraHTCKOM akcoHe KajabMmapa.
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PaappameHne Hepsa

Puc. 5.4. Tennonpoaykuusi B Hepse (06bACHEHHWE B TEKCTE).

[1pu momeleHUH HEPBHOTO BOJIOKHA B pacTBOp, colepKaluii MmeTabonuyecKuit
an (uumaHun), comepxanue B BosokHe ATD u apruruHgpocdara (y rojioBoHo-
r'mx — BMecTo KpearuHdocdara) pe3ko nanano; ofHOBPEeMEHHO GIOKHpoBaJiCs
HaTpHEBBII HACOC W MpeKpalaics Bbixojg Nat U3 akcormiasMbl.

Tennonpoaykuus. BosOyxiaeHue, corlacHO 3aKOHaM TEPMOAMHAMMKM, CO-
TIPOBOX/JAeTcs BbieseHueM Teria. TerionpoayKiiMs B HEpBe MPOTEKaeT B He-
cKoJibKo ctaamii (puc. 5.4). Hauanvnasn kpamkoepemennas menaonpodykyis CBsi-
3aHa C MACCUBHBIMM HATPUEBBIMM M OTHYACTH KaJMEBbIMM TOKAMM BO BpeMsi Obl-
CTPO# AeMNoJsipH3aLidu.

Ilo30na5 npodoaxcumensHas menaonpodyKyus, BO3MOXHO, CBS3aHA ¢ aKTHBA-
uueit Na*-AT®a3Horo Hacoca B TeYeHHe peroyisspu3allii, KOTOPbIA yaaisieT u3
aKkcormiasmsl U30eTok Na* 1 BoccTaHaBIMBACT yTepsiHHBIN K*.

CUCTEMHAS] OPTAHM3ALIUSA ITPOBOASIIUX ITYTEN

COBOKYMHOCTh HEPBOB, COINIACOBAHHAsl HEATE/IbHOCTbh KOTOPBIX YITpaBJisieT
YYBCTBUTEJIbHBIMM, JBUTATEJIbHBIMKU U BereTaTUBHBIMU (DYHKLIMSAMHU OpraHM3ma,
COCTAaBJISIET OJHY M3 TPeX YCIOBHO BblAe/NsieMbIX 4YacTei nepugepuueckoin HepB-
HoOJi crcTeMbl. HamoMHUM, 4TO, MOMMMO coOGCTBeHHO HepBoB (31 nmapa criMHHO-
MO3roBbIX U 12 map 4yepenHbIX), B €e COCTaB BXOISAT y3/bl (CITMHHOMO3IOBbIE, Ye-
PEIHbIE U BEreTaTUBHBIE) U HEPBHbIE OKOHYAHUSI — PELIENTOPbI, BOCIIPUHUMAIO-
LIMe pa3apaxkeHus BHELIHEH W BHYTPeHHeH cpelbl, U addeKkTopsl, NMepenaoiime
HEpPBHbIE UMITY/IbCbl HCIIOTHUTEILHBIM OpraHaMm.

B 3aBHCMMOCTH OT BBINOJIHSIEMO# (YHKIMU Pa3iMYaiOT YYBCTBUTE/IbHBIE,
JIBUTaTelbHbIe M IMMPEeUMYILeCTBEHHO CMelllaHHble HepBhl. B mepudepuyeckoii
HEpBHOM cHcTeMe 4esloBeKa MmpeobsagaloT cMellaHHble HEPBBI, COAEPXAIIHE Te
M Ipyrue, a TakXe CHMIIATUYeCKUe BOJOKHA. Yyscmeumenvhvie Hepebvi chOPMU-
POBAHBI OTPOCTKAMM (IEHAPUTAMM) HEPBHBIX KIETOK YyBCTBUTEJIbHBIX Y3JIOB Ye-
PerHBIX HEPBOB MJIM CIIMHHOMO3IOBBIX Y3/I0B. JleucamenbHvie Hepebl COCTOSAT U3
OTPOCTKOB (2KCOHOB) HEPBHBIX KJIETOK, JIEXAILMX B JBUraTEJIbHBIX Sipax Yepern-
HBIX HEPBOB WJIM B silpax MepelHuX CToJNO0B CIUHHOIO Mo3ra. BezemamueHbie
Hepgbl 0OPA30BAHBI OTPOCTKAMM KIIETOK BEreTaTMBHBIX siIep 4YeperHbIX HEPBOB
UIn OOKOBBIX CTONOOB CIIMHHOIO MO3ra.
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MMPOBOJAIIHUE IIYTHU IT'OJJOBHOI'O X1 CIIMHHOTO MO3TA

Ilpogodsawue nymu — COBOKYNHOCTb TECHO PacMOJIOXEHHBIX HEPBHBIX BOJIO-
KOH, MIPOXOSIIMX B ONpPeNe/IEHHBIX 30HAX O€I0ro BELECTBA IOJIOBHOTO U CIIMHHO-
ro Mo3ra, 00beAMHEHHBIX OOIIIHOCTHI0 MOPGONOTMYECKOro CTPOEHUS U (GYHKIIUU.

HMMnynbcel, BOZHUKAIOUIWE MPU BO3ACHCTBUU HA PELIENITOPHI, MepelarTcs
10 JEHIPUTAM HEUpPOHOB K UX TenaM. biaromapsi MHOrOYMCIEHHBIM CHHAICaM
HEMPOHBI KOHTAKTUPYIOT MeXy CODOM, 00pasys yenu, no KOMopbiM HepeHbie UM-
NYALCH PACRPOCMPAHAIOMCA MOALKO 6 OnpedeleHHOM HANPaeAeHUU — Om peljen-
MOPHbIX HEUPOHOB Yepe3 6cmagounbie K 3hpexmoprbim. D10 00ycIoBIEHO MOpdho-
byHKUHMOHAIIBHBIMM OCOOEHHOCTSIMM CHHAICOB, KOTOPblE NMPOBOIST BO30YXIe-
HME TOJIBKO OT MpecUHaNTHYeCKOoi MeMOpaHbl K [TOCTCUHAIITUYECKOM.

ITo ogAHUM LIETAM HEMPOHOB UMIYJIBC PACIPOCTPAHSIETCSI LEHTPOCTP e-
MHUTENHHO — OT MECTA €ro BO3HUKHOBEHHS B KOXE, CJIM3UCThIX 000J104YKaX,
opraHax ABMXEHHUs, COCydax K CIIMHHOMY WJIM ToJOBHOMY Mo3ry. Ilo npyrum
L[eNnsIM He{pOHOB MMITYJIbC MIPOBOJMUTCSI L € HT p O 0 € X H 0! U3 MO3ra Ha Ite-
pudepHio, K paboyeMy opraHy — MbILILE MU KEJIE3E.

B mpoliecce 3BOMIOLIMH U IIPOTPECCUPYIOLLETO Pa3BUTHUS LIEHTPaJIbHON HEPB-
HOI cucTeMbl BO3HUKIH CIOXHbIE pedieKTopHble AYTH, OOpa3oBaHHbIE HEHpo-
HaMM, pACMOJIOXKEHHBIMU B BBILLIEIEXKAIUX CETMEHTaX CIIMHHOIO Mo3ra, B Oa-
3aBHBIX SIAPaX FOJOBHOIO Mo3ra M B Kope 00JblIOoro Mo3ra (HaacerMeHTapHbIe
anmapatsl). OTpOCTKH HEMPOHOB, HANpaB/soUMecs: U3 CIIMHHOTO MO03ra K pas-
JIMYHBIM CTPYKTYpPaM TOJIOBHOTO MO3rd, & OT HUX B 0OpPATHOM HampaBjeHUH, K
CITMHHOMY, 00pa3yroT MyYyKH, COCAUHSIIOLIME MEXAY co00ii pa3nuyHble HEpBHbIE
LEHTPBL. DTU MyYKHX U COCTABISIIOT NPOBOIALLME MTYTH.

B cIIMHHOM U TOJIOBHOM MO3r€ BBIAEJSIOT TPU IPYNIIbl HEPBHBIX BOJIOKOH:
accoHMaTHBHbIE, KOMUCCYpaJIbHbIE U MPOEKIIMOHHbIE.

Accoyuamuensie neperote 6010kHa (KOPOTKHE U IJTMHHBIE) COEAUHSIOT MEXIY
coboil rpynmbl Hei{poHOB (HEPBHBIE LIEHTPBI), PACIIOJOXECHHBIC B OMHON MOJIO-
BUHE CIIMHHOTO WJIM TOJJOBHOTO MO3ra.

KomuccypanvHbie HepeHble 6040KHA CBSI3BIBAIOT AHAJIIOTMYHBIE LIEHTPH (Cepoe
BELLECTBO) MPAaBOrO M JIEBOro MoJjylapuid 60JblIOro Mo3ra, oopasysi MO30JIKC-
TO€ TeJj0, CIaMKy CBOJA U IepedHIOI0 CcNaiky. Mo30JUCTOe TeNo COeqUHSIET
Mexnay coboit HoBbIe, 0osiee MOJIoAbIe, OTAEABI KOPbl 60JBIIOTO MO3ra MpaBoro u
JIEBOTO MOJYLIApUHA.

Paznuyalor eocxodaujue u Hucxodaujue npoeKyUoHHble HepeHble 6010KHA (IIPO-
soasuume nytu). [lepBhble, BOCXOASIIIHE, CBA3BIBAKOT CIIMHHON MO3I C TOJIOBHBIM,
a TakKXe siipa MO3TOBOro CTBOJA ¢ OAa3aIbHBIMU SIIpaMKM M KOpoit OosbLIOro
Moara. Bropele, HUCXOAsILIME, UAYT B OGPAaTHOM HalpaBjieHUH.

BOCXOIAINUE ITPOEKIIUOHHBIE ITYTH

ITo adpcbepeHTHBIM YyBCTBUTEJBHBIM MYTSAM K KOpe 0OJIbIIOr0 MO3ra IOCTY-
[aeT MMITyJbcalysi, BOZHUKIIASL BCAENCTBUE BO3MEHCTBUS HA pELENTOpPHI pas-
JUYHBIX (GaKTOPOB BHELIHEl W BHYTPEHHEH cpelbl, B TOM YHCJI€ OT OPraHOB
YYBCTB, OITOPHO-IBUIATEJbHOrO almnapara, BHYTPEHHUX OpPraHOB U cocynoB. B
3aBUCUMOCTH OT 3TOTO BOCXOASILIME MPOEKUHMOHHbIE IYTU ACJSAT HA TPU TPYIIIEL.

® DrcmepoyenmusHsie nymu TIPOBOISAT MMITYJIbCALUIO OT PELENTOPOB KOX-
HOro IokpoBa (GoyeBble, TeMIIEpAaTYpHble, OCH3aHUSI U OABJIEHUS), OT
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OpraHoOB YYBCTB (3peHMsl, Cilyxa, BKyca, OOOHSIHMSI) K HEHPOHAM KOpbI
MOCTUEHTPANbHON M3BMJIMHBI, TAe HAXOMUTCS KOPKOBBI KOHEL| aHAaJM3a-
TOpa 00IlEl YYBCTBUTENbHOCTH.

o [IponpuoyenmusHbie nymu TPOBOAAT K Kope MHOOPMALIMIO OT MBILIL, Cy-
XOXWIMIA, CyCTaBHBIX KaTICyJI, CBA30K — O IOJIOXKEHUM YyacTeil Tesa, oobeMe
JBDKEHMI, 4 TAKKe «MBILLEYHO-CYCTaBHOM 4yBCTBe». [IponpuolenTiBHas
YYBCTBUTEJIBHOCTh TIO3BOJISIET 4YE€JIOBEKY OLEHUBATh IIOJOXEHHUE yvacTeil
CBOEro TeJla B MPOCTPAHCTBE, AHAIM3UPOBATH COOCTBEHHBIE CJIOXKHbBIE IBU-
XEHUsT M TPOBOAUTHh UX LeJeHANIPABJICHHYIO KOoppeKuulo. YacTb BOJIOKOH
STHUX MyTeil HeceT MH(MOPMALIMIO B MO3XEYOK — O COCTOSSHMM OITOPHO-IBH-
raTeJIbHOro armapara W JIBUraTe/ibHbIX IEHTPOB CIIMHHOIO MO3ra, uTo obec-
MeYHBAET IMOACO3HATEbHYIO, HEITPON3BOJIBHYIO KOPPEKLIMIO IBUXEHMUIA.

o Humepouenmugnoie nymu MpOBOJSIT UMITYJIBChI B MO3T OT BHYTPEHHHUX Op-
raHoB U cOCYIOB. PacrojioxxeHHble B HUX peleNTOpbl BOCIIPUHUMAIOT MH-
dbopMalMIO O COCTOSSHUM FOMeocTa3a — HMHTEHCHUBHOCTH MeTaGoyn3Ma,
XMMHYECKOM COCTaBe KpOBH U UMb, HaBJICHUM B COCYIax W Ip.

B xopy 60.b1110r0 MO3ra MOCTYNAIOT UMITYJIbCBI IO M P A M B M B O C X O-
OISAU UM YYyBCTBUTEIbHBM NYTSIM U U3 NOIKOPKOBBIX LIEHTPOB.
Kopa (mpu yyacTHUM CO3HAHHUS) YIIpaBisieT MPOMU3BOJBHBIMU ABUrATEIbHBIMU
bYHKUMSIMU OpraHU3Ma HEIOCPEICTBEHHO Yepe3 MUpaMUIHbIE ITYTH.

HUCXOJIAIITHUE NBUTATEJIBHBIE ITYTH

Hucxoassuue IBUTaTEeJbHbBIE MYTHU SBISOTCA 3depeHTHDI-
MU. OHM NPOBOJST UMITYJIbCHI OT KOPBI GOJBLIOrO MO3ra M MOJKOPKOBBIX IIEHT-
pPOB K HMXeEJeXAallUM OTAeJaM LEHTPaTbHO HEPBHOM CUCTEMBI — K SiIpam
CTBOJIa U K JABUTATEJbHBIM SPaM IEPEIHUX POTOB CIMHHOTO MO3ra. DTH MYyTH
MoJpa3aesisitoT Ha ABE TPYIIbl: NMPAMUIHbIE U 3KCTpaupaMUIHbIE.

Ilupamudnsie SBNAIOTCSI TJIABHBIMM [IBUTATEIbHBIMU MYTSIMMU, T.€. MepenaroT
HMITYJIbChI U3 KOpbl OOJIBLLIOro MoO3ra yYyepe3 COOTBETCTBYIOIIME JBUraTesIbHbIe
SIIpA FOJIOBHOTO M CIIMHHOTO MO3ra K CKEJIETHBIM MBIIILAM TOJIOBBI, IIEH, TyJIO-
BMIIIA, KOHeyHocTei. [J1aBHBIA ABUTATENBHBIN, WX TMUPAMUAHBINA, MYyTh Npe-
cTaBJsieT co0O¥ CUCTEMY HEPBHBIX BOJIOKOH, [0 KOTOPBHIM NMPOU3BOJIbHbIE IBUTra-
TeJbHbIE MMIYJbChl OT NMUPAMMAHBIX KIeTOK bena, pacrnonoxeHHBIX B Kope
NpeAUEeHTPAIbHON U3BUIMHEI, HATIPABISAIOTCS K ABUTATEIBHBIM SIAPaM YeperHbIX
HEepPBOB M TepeIHUM poraM CIIMHHOrO MO3ra, a OT HUX K CKeJIETHBIM MBIIILAM.
Bce nupaMuHble MYTH ABAAIOTCA MEPEKPELLIEHHBIMU.

Dxempanupamudnsie IPOBOASILLIME MYTU MPOBOJSAT MMIIYJIbCHl OT MOIKOPKO-
BBIX LICHTPOB M PA3JIMYHBIX OTAEJIOB KOPbI K ABUTATE/IBHBIM SIApaM YEpPENHBIX U
CMMHHOMO3roBbIX HEPBOB, a4 3aTeM K MBIIIILAM, a TAKXKE APYTUM HEPBHBIM LICHT-
paM CTBOJIa FOJIOBHOTO MO3ra M CIMHHOTO Mo3sra. OHU SIBISIIOTCS (hUToreHeTHyec-
KU 6ojiee CTapbIMU, Y€M MHUPAMHUAHBIE, UMEIOT MHOXECTBO CBSI3€il CO CTBOJIOM
MO3ra M ¢ KOpoif GOJNBbILIOro Mo3ra, KOTopast KOHTPOJIMPYeT SKCTpanupaMUIHYIO
cucteMy. B cBsiI3M ¢ 3TUM OOLIMM HAYaJIOM SKCTPAIMPAMUIHBIX MYTE€ MOXHO
CUMTATh KOPY OOJIBLIIOrO MO3ra, 8 MECTOM, [[iI€ OHU OKAHYMBAIOTCSI,— JABUraTE I b-
HbI€ S1Ipa MO3TOBOrO CTBOJIA M MEPEIHUX POTOB CIIMHHOIO Mo3ra. BiusiHUe KOphI
0OJIBIIIOT0 MO3ra OCYILUECTBIISIETCS Yepe3 psil 00pa3oBaHUN: MO3XEUOK, KpacHbIe
SIpa, PeTUKYISPHYIO dhopMalrio, BecTUOYsIpHble siipa. Kopa Gosblioro Mosra
yrnpasisieT GyHKLUMSMUA MO3XE4YKa, yYaCTBYIOLIErOo B KOOPAUHALMM ABUXEHUIA.



JdJexnusa 6 | CUHAIITUIECKAS INEPEJAYA

Cunanc (oT rpey. sinapsis — cOeAMHEHUE, CBSI3b) — CHELHATU3UPOBAHHBIN
KOHTAKT MeXAY HEPBHBIMM KJIETKAMU MM HEPBHBIMU KJIETKAMHM U IPYTUMHU BO3-
OyIMMBbIMU OOpa3oBaHUSIMU, ODECNEYMBAIOIWIMI Mepejady BO3DYXIEHUS C CO-
XpaHeHHeM ero MHdopMauuoHHOH 3HAYMMOCTH. C MOMOIUBI0 CHMHAMCOB OCY-
LIECTBJSIETCSI B3AUMOJEICTBUE PA3HOPOMHBIX MO PYHKUMUSIM TKaHel opraHuM3Ma,
HanpuMep HepBHOW M MBIIUIEYHOM, HEPBHOM M cekpeTopHoil. CuHanTuyeckas
00J1aCTh XapakTrepusyeTrcs crneluudruyeckKUMMU XMMUYECKUMHU CBOWCTBaMHU. Briep-
Bble 3TO OBbUIO MOKA3aHO B KJIACCMYECKOM OIbITE U3BECTHOTO (paH1ly3cKOro
¢usuonora K. bepHapa ¢ 610KHpyIOLIMM BO3AEHCTBUEM Kypape Ha HEPBHO-MBbI-
[IeYHBIl TpenapaT JNSCyIUKW, Ha OCHOBaHMM KOTOpOro ObUI cOelaH BBIBOJ O
TOM, YTO Kypape ODeHCTBYeT He Ha HEPB U MBbILILY, & HA MECTO UX COEAMHEHUS —
cuHarnc. U3ydeHue cuHamca Hayajoch B KOHUE IPOULIOTO BeKa, Mocje TOTO Kak
ucnanckuit Mopdoinor C. Pamon-u-Kaxanb ycTAaHOBUJ, YTO CTPYKTYPHO-PYHK-
LMOHAJIbHON eIUHMLENR HEPBHON CUCTEMBI SIBJISIIOTCS HepBHble KIeTKU. IToHsi-
THUE «cuHarnc» BBed B 1897 r. anrnuitckuii pusuonor Y. Illlepprurron, obosHa-
YMB TAaK COEIWMHEHHE aKCOHA OAHOM HEpBHOM KJETKM ¢ TejoM apyroit. HoBblit
9Tan B U3YUYEHWM CHUHAICA CBSI3aH C MOSIBJIGHUEM 3JIEKTPOHHOH MUKPOCKOIIHMM,
6iarogapst KOTOpO# yaajioch MoApoOHO U3YYUTh €r0 YJIbTPACTPYKTYPY.

YJIBTPACTPYKTYPA CHHAIICA

Bce cuHanchl MUMeOT MPUHUUIIHANBHO 001LKe YepThl cTpoeHus (puc. 6.1).

IIpecunanTuieckoe OKOHYAHME AKCOHA HEHPOHA NpPU MOAXOAE K UHHEPBU-
pyeMoii KJIeTKe TepsieT MUEJIUHOBYIO OOOJIOYKY, YTO HECKOJBKO CHUXAET CKO-
pPOCTb paclpoCcTpaHEHUs BOJHbl Bo30yxkiaeHus:. Hebonpluoe yronuieHue Ha
KOHILIE BOJIOKHA, Ha3bIBaeMOE€ CuHanmu4eckoll 06AAuKol, CONepXUT CUHANITUYEC-
Kue My3bIpbkH pasmepom 20—60 HM ¢ MeIMaTopoM — BElLLIECTBOM, CIIOCOOCTBY-
IOLLIMM Tepenaye Bo3OYXKISHMST B CUHAIICE.

CyHanTHIecKas WeJib — NPOCTPAHCTBO MEXIY NPECUHANTUYECKUM OKOHYa-
HUEM U yyacTKoM MeMOGpaHbl 3¢ GbeKTOPHON KIETKU SIBISIETCSI HEMMOCPEACTBEH -
HBIM TMPOIOJIKEHHEM MEXKJIETOUHOTO MPOCTPAHCTBA; €€ COHEPXUMOe — Tellb,
B COCTaB KOTOPOTO BXOIAT IJIMKO3aMUHOTJIMKAHbI. B npecuHanTuyeckoi obiac-
TH OOHApYXEHbI MUTOXOHIAPHHU, TPaHYJbl TJUKOTeHa, CIIUpaIeBUAHbIE HUTH —
dunamMeHTHI. ‘

IMocrcunanTuyeckas MeMOpaHa — y4yacTokK 3(pdeKTOpHON KIETKM, KOHTaK-
TUPYIOLIMI C MpEeCUHANTUYECKON MeMOpaHOU yepe3 cuHanTUyecKywo uieib. Ot
MOCTCUHANTUYECKOH MeMOpPaHBI IO HAIPABJIECHUIO K SIPY KJIETKU TpoCcieXuBa-
IOTCSL HeXHble MUKPOTPYOOUKH, OOpa3oBaHHbIC MOJIEKYJIaMHU crienudpuyecKux
0enkoB. [losaraloT, YTO UM NMPUHAMLIEKUT ONpeeeHHasl pojb B pacIpoOCTpaHe-
HUHU U 00paboTKe MHGDOPMAaIIMU BHYTPU KITETKH.
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BeamuenvHoBoe OKoH4YaHue
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MocTecuHantuyeckan memGpaxa
C XeMopeuenTopamu

<

Puc. 6.1. YabTpacTpykTypa cuHanca (cxema).

YHUKaNBHON CTPYKTYPOH IMOCTCHHANTHYECKOM MeMOpaHbl SBJSIOTCS K.ae-
movHble peyenmopsl — CIOXHbIE DeJIKOBbIE MOJIEKYJIbI, cITOcOOHBIe K KOHbopMma-
UMM, T.e. U3MEHSIOLIME TIPOCTPAHCTBEHHYIO OPUEHTALIMIO MPU B3aUMOAENCTBUM
C COOTBETCTBYIOIUMMU UM XMMHWYECKMMM BellleCTBAMU — JIMTAHAAMHU. YYacTKH
TAKOI'o B3aUMOAEHCTBUS HA3bIBAIOTCA WEHMPAMU CEA3LIGAHUA.

B pesynbrare KoHMOpPMAaLMK B LEHTPAX CBA3BIBAHUS PELENTOpPa C MEAHATO-
POM U3MEHSEeTCS MPOHMLIAEMOCTh MEMOPaHHbBIX MOHOCEJIEKTUBHBIX KaHAJIOB 3¢h-
(hexTOpHOI KJIETKM. DTO B CBOIO OYepe/lb B KAXIOM KOHKPETHOM CiIy4yae cIio-
cobcTBYeT ee BO3OYXIEHHIO MM TOPMOXEHHI0. COBOKYITHOCTh NMepeuyucieHHbIX
CTPYKTYP Ha3bIBAIOT KOHIEEOU NAaCMUHKOIU.

KJITACCUO®HUKAIIUA CHUHAIICOB

B ocHoBy KkiaccugpuKaLMU CUHATICOB MOJIOXEHBI TP OCHOBHBIX NIPUHIIMIIA.
B cootBercTBuU ¢ MOpghonoeuneckum npunyunom (puc. 6.2) CUHATICBI MOAPA3-
JEJISIIOT Ha:

® AKCO-aKCOHAJIbHbIE (MEXIy ABYMS aKCOHAMMU);

® aKCOJIEHIPUTHYECKHE (MEXAY aAKCOHOM OJHOro HeWpoHa W NEHIPUTOM
ApYroro);

® aKcocoMaTHyeckue (MexXay aKCOHOM OJHOTO HeilpOHAa U TeJIOM JIPYIroro);

® JICHJPOIEHPUTHYECKUE (MEXIY AeHIPUTAMM ABYX WJIH HECKONbKHUX HEi-
POHOB);

® HepBHO-MbILUIEYHbIE (MeX1y AKCOHOM MOTOHENPOHA U MCUepPUYEHHBIM MBbI-
LIEYHBIM BOJIOKHOM);

® aKCO3MUTETUANbHBIE (MEX/I1Y CEKPeTOPHBIM HEPBHBIM BOJIOKHOM M rpaHy-
JIOLIUTOM);

® MeXHelpoHHbIe (0Olluee Ha3BaHME CHHATICOB MEXIYy KakMMU-JIHGO 3ie-
MEHTaMH [BYX HEHPOHOB).
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AKCOLEHAPATUYECKWA CUHANC

AKCOCOMATUHECKNE CUHaNChl

AKCOaKCOHANBHLIA CHHaNC

Prc. 6.2. PasnuyHble BHIBI CUHANTHYECKWX KOHTAKTOB HA NMUPAMMIHOM KJIETKE THIIINO-
Kamra.

Kpome 3Toro, Bce CHHATCHI AT HA L€ HTPpaJ b H bl € (B roJJOBHOM U

CMMMHHOM Mo3re) © mepudepuuyecKue (HEpBHO-MbILLIEYHbIE, AKCOITTH-
TeNUAaJIbHbIE U CUHAICHI BETETATUBHBIX FAHTJIMEB).

B coomeemcemeuu ¢ nelipoxumuteckum npuHyUROM CUHATICHL KJIACCU(DHLIMPY-
IOT MO BUAY XMMHMYECKOTO BEelIeCTBA — MEIWATopa, ¢ MOMOILbI0 KOTOPOTo Mpo-
HCXOOUT BO3OyxneHUue U TopMoxeHue 3ddexropHoit kieTku. Tak, Hanpumep,
B aIpeHepruyeckoM CHHAICE MEIUATOPOM SBJISIETCSl HOpAIpeHaluH, B XOJUHEep-
rMYECKOM — ALETWJIXOJUH, B FTAMKEPIMYECKOM — raMMa-aMUHOMACIISIHAST KHUC-
JoTa ¥ ap.

Ilo cnocoby nepedauu 6036yxncoenus CUHATICHI MOAPA3AEASIOT HA TPU TPYIIIbL.
[TepByIO COCTABMAIOT CUHAMCHI ¢ XUMUUECKOM MPUPOJIOI Mepesaun MocpencTBOM
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MeJuaTopoB (HallpuMep, HEPBHO-MbILLEYHBIE); BTOPYIO — CHHAIICHI ¢ Mepenayeit
SNEKTPUYECKOr0 CHMIHAaja HEMOCPEeICTBEHHO C Mpe- Ha MOCTCHHANTUYECKYIO
MeMbpaHy (adaric) (HanmpuMep, CMHAICH B ceTyaTke riasa). [lo cpaBHeHHIO C
XUMMYECKHMHU OHM OTJIMYAIOTCS GOJIbILEH CKOPOCTBIO MEPENAYy CUTHANA, BbICO-
KO HAameXHOCTbIO M BO3MOXHOCTbIO ABYCTOPOHHEH IMepesayd BO3OYXKIEHMUS.
Tpetbst rpynna npeacTaBieHa «CMEIUAHHBIMU» CUHAIICAMM, COYETAIOIMMHU dJie-
MEHTBI KaK XMMHUYECKOM, TaK U 3JIEKTPUYECKOIM Mepeaauu.

Ilo koneunomy usuonoeuveckomy sgpgpexmy, a TaKxe Mo U3MEHEHHUIO MOTEH-
1Maja MOCTCUHANTUYECKOW MeMOpPaHbl, pa3nuyamT BO30YXAAWIIME U TOPMO3-
Hble CHHAIChl. B BO30yXKIJalWuUuX CUHAMCaX B pe3yJbTaTe AEMos-
PpHU3aLMHU IOCTCHHANTUYECKOH MeMOpaHbl reHepupyeTcsl Bo30yXIAIOLIMI MOCT-
cuHantnyeckuit noreHuuan (BIICII). B TopMO3HB X cHMHaMmcax BO3-
MOKHbI JBAa BApUAHTA MpOLEcca:

® B IIPECHHANTUYECKUX OKOHYAHMSX BBHIIEIAETCA MEAUATOP, TUIEPIIOJIAPU-
3YIOLMI MOCTCUHANITUYECKYI0O MEMOPAHY M BbI3bIBAIOLIMI B HEl TOPMO3-
Ho¥t mocTtcuHanTdeckuit morenuuan (TICIT);

® TOPMO3HOM CHHAIC SIBJISIETCS aKCO-aKCOHAJIbHBIM, T.e. elile JO0 Iepexoia
B0O3OyxXaeHMs] HAa oOGyacTb cHHamca oGecrieuuMBaeT IPEeCHHANTHYECKOe
TOPMOXEHHUE.

Hau6osee n3yyeH HEPBHO-MbILLIEYHBIA CUHAIC CKEJeTHBIX MbIut. OcobeH-
HOCTHM CHHAIITUYECKOM MepeNayy B BEr€eTATUBHBIX TAHIIMSX, B [AAKUX MBILILAX,
cekperopHblx opraHax u LIHC npeactaBjieHBl B COOTBETCTBYIOLUMX pa3jesiax.
BMecTe ¢ TeM BCe OHU MMEIOT OGLIUE YepThl CTPOEHUS, 3TAIbl 1 MEXAHU3MBI.

DTANBI 1 MEXAHU3MbI CHHAIITUYECKON NNEPEJIAYH

Ilepemaya Bo3OYyXIEeHHUSI B XMMMYECKOM CHHAalce — CJIOXHBIIN (usnoo-
TMYECKHUI Mpolecc, MPOoTeKalIMi B HECKOIbKO cTaauil. OH BKJIIOYAET CUHTE3
M CeKpeLuMI0 MenHaTopa; B3aMMOJEeNCTBHME Mendaropa ¢ pelenTopaMu ITOCT-
CUHAMNTHUYeCKoil MeMOpaHbl; MHAKTUBUPOBaHUE MeauaTopa. B uemoMm cuHamnc
OCYIIECTBJISIET IMOCJIENOBATEIbHYIO TpaHC(HOPMALMIO DJIEKTPUYECKOIO CUTHaja,
ITOCTYMAIOIIEro 10 HEPBHOMY BOJIOKHY, B 9HEPrui0 XMMHMYeCKUX TpeBpalleHHit
Ha ypOBHE CHUHANTHYECKON IIETM U MOCTCHMHANTUYECKOW MeMOpaHBbI, KOTopast
3aTEM CHOBA TpaHCHOPMUPYETCS B SHEPrUI0 PaclpoCTpaHsIOLIEerocsi Bo3dyxue-
HMSA B 3¢pPeKTOPHOI KIieTKe.

CUHTE3 MEJUATOPA

Meanaropsl («ITOCpPeIHUKU») OOGECMeYrBalOT ONHOCTOPOHHIOW Iepeaavy
BO30OYXIEHHUSI — OT HEPBHOIO BOJIOKHA K 3¢ deKTopHOi# KieTke paboyero opra-
Ha WU K Opyromy Heiipony. HekoTopble MeauaTopbl (HarpuMep, alleTUJIXOJUH)
CUHTE3UPYIOTCS B LMTOILIA3ME CUHANTUYECKUX OKOHYAHWI M3 HOPMAaJbHBIX
KOMIIOHEHTOB BHYTPM- M BHEKJIETOUHBIX XHUAKOCTEH, MOCTYMAIOIUX B HHUX
nyTeM MUHoLMTO3a. JIpyrue o6pasyloTcsl B Tejie HelipoHa, B YaCTHOCTU B amma-
pate Tonbaxy (MI1aCTHHYATBIN KOMIUIEKC), B IIEPUKAPUOHE, a 3aTeM IyTeM Mpsi-
MOIO aKCOHHOI'O TPaHCIOPTAa MOCTYMAIOT B CUHANTUYECKOE OKOHYAHMUE U JeMo-
HUPYIOTCSI B BE3UKY/AX.
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IlyteM nocmosnnoeo medaennozo akconnozo mparcnopma (1—3 Mm/cyt) ot
Tej1a HeHpoHa K OKOHYAHUSIM aKCOHA ABMXYTCS OeKU LUTOCKEIEeTa U (pepMeH-
Tbl, YYACTBYIOILME B CHHTE3e MeJuaTopa B IIpecHHANTU4YecKOoH Ojsiiuke. Boi-
cmpuotli anmepoepadusii mpancnopm (400 MM/cyT) HOCTaBisIET B CMHANTHYECKOE
OKOHYaHME IMYy3bIPbKU C TOTOBBIM MEIHATOPOM.

IMoaTBepKaeHUEM 3TON I'MIIOTE3bl SBUJIKCH OIIBITHI C MEPEBSI3KOI AKCOHOB,
KOIJa Colep:KaHHe MEIMATOPOB B COOTBETCTBYIOIIMX CHUHANTHYECKUX 00JACTIX
CYILIECTBEHHO YMEHbIAA0Ch. Jlo HEmaBHEro BpeMEHW IOJIarajy, UTO KaXIbIiA
TUI HEHPOHOB, COMIACHO MpaBuTy Jleiia, CUHTe3UPYET TONBKO OOMH BUI MeIHU-
atopa. BmecTe ¢ TeM 4MC/IO U3BECTHBIX HAM BelIECTB, BBIMOJHSIOIMUX GYHKIIMU
MenuaTopoB, npesbituaer 30.

B cunancax cxenemuuix mbiuily «1OCPEIHUKOM» SIBJISETCSI TOJBKO OIWH BUI
MeauaTopa — aleTHIXoAUH. OH CUHTE3UpYeTCs U3 XOJMHA (NMPOLYKT MevYeHoY-
HOM CEKpPEeLIMU), YKCYCHOM KMCIOThl U (pepMeHTa KOIH3UMA-A, pPeryampyomiero
AKTUBHOCTb MeTabosnyeckux npoieccoB. CUHAINCHI, B KOTOPbIX MeIMATOPOM
SIBJISIETCST ALETWIXOJMH, Ha3bIBAIOTCSL X OJ M HEPrHUY e C KU M U. ALETUI-
XOJIMH aKTUBMPYET HATPHEBble MOHHbIE KAaHAJABl B LUTOIIA3MATUYECKUX MEM-
OpaHax MCYepuYeHHBIX MbILLIEYHBIX BOJOKOH, CIIOCOOCTBYSI pa3BUTHUIO MOTEHLMA-
Ja OefCTBUSA, aKTUBALMU KaJlblIMEBbIX KAHAJOB M COKPAIIEHWIO CKEJNETHBIX
MBIILII.

B cunancax enympenunux opeanos u cocydog (GbyHKIIMHA MEIUATOpPA BBIMOJ-
HSET ¥ HOpaILpeHAJMH, OTHOCAIIMIACS, KaK U aJipeHaTNH, K KAaTeXOJaMUHAM.
OH CUHTE3UpYETCS U3 AaMUHOKUCIOT THpPOo3MHAa M deHmnanaHuHa, CHUHaIChI,
B KOTOPBIX MEIMATOPOM SIBJSETCS HOPAJAPEHANNH, HA3BIBAIOTCS A AP € H € P I U-
YeCcKHUMHU.

Bapukosnbte pacuupenus cuHancog enadkux moiuly COAEPXAT KaK aleTUIXO-
JIMH, TAK WM HOpaJpeHAalWH, KOTOPblE MOTYT OKa3blBaThb pa3jiMuHoe (PU3UOJIOTH-
yecKoe BO3JeCTBYE B 3aBUCHMOCTHU OT BUIIA AKTUBUPYEMbIX MU PELIENITOPOB U
KaHaJoB.

B cunancax mosea dyHKUMM MeauaToOpoB BbIMONHsAIOT 6osee 30 Guonoru-
YyecKM akTUBHBIX BeliecTB. K Hanbosiee u3yuyeHHBIM OTHOCSITCS HOPAAPEHAIMH,
ALIETUJIXOJIMH, HEKOTOPble MOHOAMUHBI (aJpeHalNH, CEPOTOHUH, NopaMuH) U
AMMHOKMCJIOTHl [[JIMLIMH, [JIyTAMUMHOBas KUCJIO0Ta, raMMa-aMMHOMAC/sIHas
kuciaora (FAMK)]; HeitpornenTuasl — 3HKedaauHbl, HEUPOTEH3UH, AHIUOTEH -
3uH-II, Ba30akTUBHBIA KMIUEUHBIN MENTHUI, COMAaTOCTAaTUH, BewectBo I1 u ap.
KpaTkasi XxapaKTepucTMKa HEKOTOPBIX U3 HUX MpejacTaBieHa B Tabia. 6.1.

MenuaTopbl CHHTE3UPYIOTCS TIOCTOSIHHO M JENOHUPYIOTCS B BE3MKYJax
(ny3bIpbKax) CHHANITUYECKUX OKOHYAHUHA.

CEKPELIAA MEJUATOPA

BoicBoGOXIEHHE MeauaTopa U3 CUHANTUYECKUX My3bIPHKOB UMEET KBAHTO-
BBl Xapakrep. '

B cocmoanuu noxos oHO HE3HAYUTENIBHO, TAK KaK B OTCYTCTBUE JEIOJAPU3A-
LUMU TIPECUHATITUYECKOTO OKOHYAHUS TIPOUCXOIUT TOJbKO CIYYAHHOE CTOJKHO-
BEHME CMHANTUYECKMX MY3bIPHKOB C TIpecMHANTU4YecKor MeMOpaHoil. CKopocThb
CTIIOHTAHHON CEKpeLMH 3aBUCUT OT YPOBHS MOJSPU3ALMM MPECHHAIITUYECKOM
MeMOpaHbl U KOJIMYECTBA MOHOB KaJIblIMsi BHYTPU HEPBHOIO OKOHYaHMs. B pe-
3yJbTaTe 3K30LMTO3a B CHHANTUYECKYIO 1Ie/b MOMAAAET JHUIIb HEGOBILIOE KOJH-
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Puc. 6.3. KsaHToBO€ BblAe/ieHHE MeaMaTopa B COCTOSIHUM NMoKodA (A) 1 MMHHATIOPHBIE 1O~
TEHLMAIB KOHLIEBOI MIACTHHKN — OecrnopsaouyHo BO3HHKAIOUIME CIIOHTAHHBIE Pas3psiibl
nofanoporosoii Benuuuntbl (B), Gonee BhIpakeHHBIE B 30HE CHHANTHYECKOTO KOHTAKTA.

YecTBO MeJuaTopa, NpuYeM CIIOHTAHHO U OecrnopsinoyHo. B oTBeT Ha KBaHTHI
MENMATOpA HA TOCTCUHANTHYECKOW MeMOpaHe BO3HMKAIOT MMHHATIOPHbIE MOCT-
cunHantuueckue noreHimansl (MITIT), npuuem anepuonuueckm, HecrnopgaouHo,
ux BesmunHa (0,5 MB) 3HauuTeIbBHO MEHBILUE Mopora Bo30yXIeHus NMoCTCHHAI-
THuyecKoit MmemOpanbl, U HyxHo 200—300 raxux MIIII, yro6bl BO3HUKIO pac-
npocTpaHsiolleecs Bo3byxnenue (puc. 6.3).

Tpu denoaspuzayui npecuHanmu4eckKol Memopansl 1o BIUSTHUEM HEPBHOTO
HMMY/Ibca BHICBOOOXKACHUE MEAMATOpPA PEe3KO YCHIIMBACTCH, NpUYeM BEIUYHHA
MOPILIUKM BELIECTBA He MEHSIETCS, a YBEJIMUMBAETCS TOJNIBKO KOJTHYECTBO 0CBODOXK-
natomuxcd kpaHToB (1 kBaHT = 10 000 MosieKy/1 BelllecTBa).

B3auMocBA3b MeXI1y [Aenosipu3alueit npecuHanTuyeckoi MeMOpaHsl U Bbi-
CBODOXIEHHEM MEIMATOPA BHITIOJNHAIOT M O H bl K aJl b 1] U sl, KOTOPbIE BCAKHUI
pa3, korna Bo3byxaeHue (I1/1) focTuraer npecHHaNTHYECKOMH YacTH, HA KOPOTKOe
BpeMsl, HO B 3HAYUTEJIbHBIX KOJIUYECTBAX BXOAAT B LIMTOIIA3MY TMpecHHAINTHYeC-
KOro OKOHYaHUS U MHULIMMPYIOT BEICBOOOX/IEHHE MEIUATOPA U3 BE3UKYIL.

U ecnu menonsipusanus cBsi3aHa ¢ aKTUBALMEH HATPUEBBLIX, TO CEKPELIUST —
TOJIBKO KaJIblIMeBbIX KaHaMoB. CKOPOCTh CeKPeLnH Peryiupyercsa psaom 6uoro-
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Puc. 6.4. DK30- ¥ MHHOLIMTO3 MeMaTopa B CHUHarce (cxema).

rMYECKHM aKTUBHBIX BEILECTB, B TOM YMCJIE CAMUMH MeIUATOpaMM, LIMKIUYECKH-
MU HYKJI€OTHIAMM, [POCTArIAHAMHAMM, HelpOTeNnTUIAMMU.

CrnoxHble B3aUMMOIEHCTBUSI MEXIY 3JEKTPUUECKUM MMIYJIbCOM M CHHAMNTH-
YeCKUMHM My3bIpbKamu (00s3aTeNibHO B MPUCYTCTBUM MOHOB Kalbuusd, AT® u
meMbpanHoit AT®asbl!) MPUBOAAT K CKJIEMBAHUIO BE3UKYJI C MTPECUHATITUYECKOMN
MeMOpaHo#i M OMOPOXHEHMIO MEIUAaTOpa B CHMHANTHUYECKYIO Hie/lb (IK301[MTO3)
(puc. 6.4). CKOpOCTh 9K30LIUTO3a 3aBUCUT OT CKOPOCTH BLICBODOXKIEHMS KaJlb-
LMsI U3 SHAOMJIA3MATHYECKOMH CeTH NMPEeCUHANITUYECKOro OKOHYAHUS! WM ero 110-
CTYIUIEHUS M3BHE M aKTUBHOCTH MeTabojiMyeckux npoiieccoB. OHa yBeJIMYMBA-
€TCSI MPU BBEACHUM JIEKAPCTBEHHBIX CPEACTB, COMEPXKALIMX KaJbLMii, a Takxe
AT®, GHOreHHBIX CTUMYJIATOPOB (4103, XeHbllUeHb, BOAPBILIHUK), TOPMOHOB.
O61IMM B UX JIEHCTBUM ABJSIETCs YayYllleHWe KJIeTOYHOro Metaboiuima.

B3AMMOJIEVICTBHUE MEJMATOPA C PELIETITOPAMHU
IMMOCTCUHAIITUYECKON MEMBPAHBI

CTpyKTYpHBIMM 3JIEeMEHTAMM MeMOpaHHOro peuenTopa SIBJISIIOTCSI aBa Gell-
KOBBIX (PYHKUMOHAJbHBIX LEHTPa CBA3bIBAHWS MOJEKYJ MeauaTopa U IMpPOHHM-
3BIBAIOILMI MeMOpaHy MOHOCENeKTUBHbIN KaHau. CBSA3b MeXIY PELENTOpoM M
HOHOCENeKTUBHBIM KaHAJIOM 3aKJIIOYaeTCsl B TOM, YTO IPU HM3MEHEHWHM (KOH-
dopMalMK) NEPBOro OcyIIeCTBISIETCSl «3aMyCK» PaboThl BTOPOroO.

BenenctBue KoHGOPMALIMOHHBIX MPOLECCOB B 00J1aCTH OEJIKOBBIX MOHOCE-
JIEKTUBHBIX KAHAJIOB M3MEHSIETCS MX MPOHUIAEMOCTb IUIS PAa3IMYHBIX MOHOB
(puc. 6.5). [1pu yBeIM4YeHUH NMPOHULIAEMOCTH HA TP MU EBBIX KAaH aJl OB
VCUJIMBAETCS MOCTYIJIEHUE 3TUX MOHOB B KIIETKY C MOC/eAyIolei Jenospusa-
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Puc. 6.5. Bo3dyxnaonuii 1 TOpMO3HOW CHHANCHI.

el XMMHUYEeCKH BO3OYIUMBIX YYacTKOB MeMOpaHbl M BO3ZHMKHOBEHMEM BO3-
OyxaalolmMx rmocrcuHanTuyeckux moreHuuanos (BIICIT), BeaMunHa KOTOpPBIX
[pONOpIMOHAIIbHA KOJMUYECTBY BbiAeJUBIIerocs: meamaropa. M3 MHoxecTBa
BIICI1 Benescrsue MX cymMMaiiuy BO3HMKAET paciipocTpaHslolieecs Bo3Gyxie-
HUE B cocelHeM 32JIeKTpOBO3Oy/IMMOM ydacTke MemOpaHb! ([moTeHLUan neicr-
Bust). Takue cunancel Hazvleaom 6036YHcoOaOUUMU.

Ecnu noBbIlIaeTcsi MPOHUIIAEMOCTL KAJ M EeBBI X KAHAJOB M KaH a-
JOB A5 XJaopa, Habmonaercs: U3OLITOUHbBIN BBIXOHN KaJIUS U3 KJIETKH C
onHoBpeMeHHO# nuddysueit B Hee xJopa, YTO NPUBOAMUT K THIEPIIOAspU3aLInK
MeMOpaHbl, CHUXEHUIO €€ BO3OYJAMMOCTH M Pa3sBUTHIO TOPMO3HbBIX MOCTCHHAI-
tuueckux noteHuuanos (TITCIT). INepenaya HEPBHBIX UMMYAbCOB 3aTPYIHAETCS
WIIM COBceM Npekpaluaetcs. Takue cunancet Hazvigeaiom mopmosneimu. ['padpuyec-
koe uzobpaxenue BITCIT u TIICII nokasaHo Ha puc. 6.6 u 6.7.
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Puc. 6.6. @opmupoBaHne reHepaTOPHOTO CYOCHHANITHUECKOTO M BO3BYXAAIOLIEr0 MOCTCH-
HATITHYECKOTO MOTEHLIMAJIOB.
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Puc. 6.7. @opmupoBaHie reHepaTOPHOTO U TOPMO3HOTO MOCTCUHANTHYECKHUX MOTeHLIMa-
JIOB.

OngHako He Bce MeAMaTopbl AEMCTBYIOT TakKuM nyreM. Hanpumep, nodpaMux
1 HOpalpeHANUH, CBA3bIBASICH C PELIETITOPOM, BbI3bIBAIOT AKTHUBALIMIO MOPUHHO-
20 nocpednuKa.

Ilpu B3zauMoaelcTBUM Meauatopa ¢ OelKoM-pelenTopoM 0oJibliioe 3Have-
Hue (poJib nyckoBoro ¢akTopa) MMeeT cucTeMa ageHwWwiaTuukiasel. [pu akTuBa-
LMK ee KaTaJIMTHYeCKoro LeHTpa obpasyercs uukiuveckas AM®, BciencrBue
4ero MoBbILIAETCS AKTMBHOCTh MPOTEMHKMHA3 LIMTOMIA3MBL U A/pa KIETKH. DT

B CHOI) pUeneny veununaeT chocchonumuNoRatue BANKOR COCTARTAINIIIY AYTUHR_
aLr NS A AL ISRV LAANL AN A LD

B CBOIO oUepens YCHUIMBACT QOCPOPHUIHMPOBAHUC DEIKOE,
HbI€ LEHTPbI CBA3BIBAHUS C MEIMATOPOM.
Takum 06pﬂ30M B3aUMOJeicTBHE MEIHnaTopa c peuernTopaMmyu MOXET BBI3bI-

RATE ROZOVKITEHHE UIHM TODMOXEHUe ':uhrhnv'rnnunu (nocTeuuanrTuuseyaii)
Shaas SUSU YA LLNN Fisass LUpMlaLng PWPoenaOpnun (aOCilnnailTn4CCRON )

KJIETKM, B YAaCTHOCTM HeHpOHA; COKpalleHWe WM pacciabjieHHe MbILIeYHOM
KJIeTKH; obpa3oBaHue U BbljIeJIEHUE TOPMOHOB M JIpYTMX OMOJIOrMYECKH AKTHB-
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HBIX BEILLECTB CEKPETOPHBIMHU KieTKaMu. Peuienrtop «mepeBoauT» coOGLIEHUE,
3aKOJMPOBAHHOE B MOJICKYJSPHOIl CTPYKType Menuaropa, B creuududecKyro
bU3NOIOTHYECKYIO PEAKIINIO.

B Bo30yxaeHMH MMOCTCHHANTHYECKOH MeMOpaHbl, TTOMMMO MeIMaTOpOB,
YYacTBYIOT U JApYrue BbLIEIAIOLIMECS B NPEeCHHANITHYECKON 00acTH BellecTBa:
MOHBI KaJbLIUs, OTAENbHbIE OJUTONENTUIbI, TaKue KakK BeliecTBo I, ¢daxrTopbl
poCTa HEPBOB, OKCHI a30Ta U Ip.

Meduamoput obaadarom ceoticmeom ambusasenmuocmu. Tak, OGUH U TOT Xe
MeauaTop (HampuMep, AaleTHIXOJMH) MOXET aKTUBUPOBATh KaK HaTpPUEBLIE
(B CKeJIeTHBIX MBbIIIIAX), TAK ¥ KajudeBble (B cepalle) KaHanbl. B mepBom ciydae
CHHAIICHI, BBIIENAIONINE ALETUIXONNH, AECTBYIOT KaK BO30yXaAalolue, BO BTO-
pPOM — KakK TOpMO3HbIe. BeleicTBe 3TOTO TEPMUH «BO30YXNAIOLUH» UM «TOP-
MO3HOM» MeIMaTop HelpaBOMEpeH; ClelyeT TOBOPUTD JIMILD O «BO30YXAAKHIMX»>
U «TOPMO3HBIX» CHHAICAX.

Takum oOpa3zoM, xapakTep M3MEHEHMS IMPOHMUIIAEMOCTH IMOCTCHHANTHYEC-
Koi1 MeMOpaHbl (IeToJsIpU3alusl U TUIIEPIONSpU3aLMsi) 3aBUCUT He CTOJIBKO OT
XUMHYECKON TPUPOIbI MeOUATOPa, CKOJBKO OT OCOOEHHOCTE CTpOeHMs KJie-
TOYHBIX PELIENTOPOB Pa3HBIX OPraHOB, CJIOXMBILUMXCS B IMpolEcce IBOJIOLUMMH.
HMMeHHO MO3TOMY OOUH U TOT XK€ MeguaTop (HalpUMep, aleTUIXOJMH) BO30yX-
JlaeT OJJHU OpTaHbl (CKEJETHbIE MBIILILILI) U TOPMO3UT APYTrUe (CepaLe).

EQuHCTBEHHBIM IMPUMEPOM HMCTMHHO <«TOPMO3HBIX» MEIMATOPOB SBJSIOTCS
eamma-amunomacaaras kucaoma (FAMK) U eauyun. BHe 3aBUCHMOCTH OT MecTa UX
CHHTe3a (CIIMHHOM, TOJIOBHOM MO3r) pe3ylbTaTOM B3aUMOJEHCTBHUSA C IMOCTCUHAM-
TUYecKoif MeMOpaHoii Bceraa sIBASIIoTes ee runepnossipusauus v pazsutue TIICTI.

Knaccudukanusa peunenTtopoB NoCTCHHANTHYeCKod MemOpanbi. PeuenTopsi,
B3aMMOJEHCTBYIOILME C aALIETWJIXOJMHOM, HA3bIBAIOTCS XOAUHOpeyenmopamu.
B ¢yHKIIMOHAIBHOM OTHOIIEHUU OHU PA3AEJSIOTCS Ha B IPYINBl — MyCKapH-
HO-(M)- u HukoTuHO-(H)-uyBcTBUTENbHBIE. B CHHaNcax CKeJEeTHBIX MBILII U
B BEreTaTMBHBIX TaHTJMAX MPUCYTCTBYIOT TOJIbKO H-XonmHopelenTopbl, Torna
KaK B cepALe M B MIAAKUX MbIIILAX BHYTPEHHUX OPraHOB — IMPEMMYUIECTBEHHO
M-XOJIMHOPELIENITOPBI.

Penientopel, B3aUMOAEHCTBYIOIME C HOpaApeHaJIMHOM, Ha3biBalOTCS adpe-
Hopeyenmopamu. B dyHKUMOHAIBHOM OTHOLIEHUM OHU HENSITCS Ha o~ U f-ampe-
HopeLenTophl. B mocrcuHanTUueckoit MeMOpaHe HeUCYEpYEHHBIX MBILIEYHBIX
KJIETOK BHYTPEHHHUX OPraHOB U KPOBEHOCHBIX COCYIOB YacTO COCEICTBYIOT o6a
BUla agpeHopelenTopoB. JeicTBMe HOpagpeHATMHA B pAle ClydyaeB SIBJSICTCS
JEMTOISIPU3YIOIIMM, €CIM OH B3aMMOMACIHCTBYET C 0-aAPEHOPELIENTOPAMHU, HIIU
TOPMO3HBIM — IIPM B3aUMOIEWCTBUU C [B-agpeHopelientopamu. Pe3yibTaToMm
B3aMMOJEHCTBYSI HOpaIpeHATHUHA C -aAPEHOPELENTOPAaMHU SIBASETCS, HAIpH-
MED, COKpallleHHe MBbIIIEYHONH OOOJOUYKH CTEHOK KPOBEHOCHBIX cocynoB (apTe-
pHOJT) WIM KHIIIEYHHUKA, a ¢ f;-aApeHOpeLeNTOpaMU — UX pacciadieHue.

X0JIMHO- U ampeHOPeaKTUBHbIE CTPYKTYPbl HaXOMSITCS BO BCEX BHYTPEHHHX
opraHax, Xeje3ax BHYTpeHHel W BHEIUHEH CeKpeUMH, CKEJeTHBIX U TJIAIKUX
MBIIIIL, BereTaTuBHbIX raHriusax, [THC.

NHAKTUBUPOBAHUE MEJHATOPA

HMuaktuBupoBanme (IOJIHAasl ToOTepsl aKTMBHOCTHM) MeauaTropa HeoOXOZMMO
IUISL PETTOISIPU3ALIMM TTOCTCUHANITUYECKOH MeMOpaHbl U BOCCTAHOBJIEHUSI MCXO[ -
HOro ypoBHsI MeMOpaHHoOro notreHuuana. Haubosnee BaxKHbIM ITyTeM HHAKTUBUPO-
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BaHUS SIBNSETCS hepMeHMamueHbil 2udporu3 MeIUaTopa ¢ MOMOILBIO MHIUOUTO-
poB. [l aueTUIXoIMHAa HHTMOMTOPOM SIBNIAETCA XOJMHACTepasa; sl HopajapeHa-
JIMHA M afpeHaluHa — MoHoaMuHokcuaasa (MAQO) U KatexonoKcMMeTUTpaHcde-
paza (KOMT). [IponykTel dpepMeHTATUBHOrO TMAPOIN3a MeIUATOpa MOCTYIIAIOT B
TKAHEBYIO XHMIKOCTb U B KPOBb M LIMPKYJIMPYIOT B HEMl KaK €ro npeaiiecTBeHHUKHY.

B pe3ysbTaTe HHAKTHBMPOBAHUSI MEIUATOpa BO3OYXIeHWe MpeKpallaeTcs U
BO3HMKAeT CHOBA TOJIbKO IpU MOCTYILUIEHUH CIEAYIOWEH, JOCTATOYHOM LIS pa3-
Butust BIICII, nmopuuu. Bo3byxieHue MOCTCUHANTUYECKOM MEMOpaHbl HOCMT,
TakUM oOpa3oM, UMITYJbCHBIN, IUCKPETHBIMN, T.€. KBAHTOBBINA, XapaKTep.

Jpyroit nmyTh yrajeHUs MeaudaTopa U3 CUHAINTHYECKOM IUEeJu — «OOpaTHHIM
3axXBaT» NpPECMHANTUYECKUMHM OKOHUYAHUSAMM (IMMHOLMTO3) MOJIEKY] MeauaTopa
M3 CHHAITUYECKON LUEAU U obpamHbiil (pempocpacdHsiil) aKCOHHbIII MPavcnopm,
0COBEHHO BhIpAXeHHBIH IS KarexoJjaMuHoB. HecMoTpst Ha Hanuyue UHruGUTO-
pPOB, HOpaJpeHAIMH Y aJpeHaJIMH pa3pyllaloTcss UMU B HE3HAYUTEIBHOM CTeIle-
HU U CHOBAa JEIMOHUPYIOTCS CUHANTHYECKUMHU MY3bIpbKAMH B LIMTOIUIA3ME IIpe-
CUHAINTHYECKMX OKOHYaHUI. DTO co31aeT BO3MOXHOCTDb UX OBICTpOIt 9BaKyaluu
B CUHANTUYECKYIO LIEAb IMOI BJIWSIHUEM HOBOTO HEPBHOTO MMIIyJibca. PeTpo-
rpagHo, co ckopocTsio 200—300 MM/cyT, OT OKOHYaHHIt aKCOHA K [MEPUKAPHOHY
TIepeMelaloTCsl KpYIHbIE BE3UKYJIbl ¢ «00JOMKAaMU» MEIUATOPOB M BEILIECTB,
[oJIeXallnX MepeBapuBaHMUIO B IU30COMAX.

PaccMoTpeHHbIe MEXaHU3MBbl COCTaBASIOT CYIIHOCTh XMMMWYECKON Teopuu
BO30YXIEHHUS CHHAMNCOB, OCHOBBI KOTOPO# OBLIN 3a/10XKeHBI PYCCKUM ¢HU3HOJIO-
roM A.®. CaMoitJIoBbIM M aMEPUKAHCKHMM HCClefoBaTeNeM, JlaypeaToM HobGe-
JieBcKoit rmpemMun . DKKICOM.

B nocnenHue roabl XMMHUUYECKas TEOPUS] BO3OYXKIAEHUS CUHANTHUYECKOIH 06-
JIACTH 3Ha4YUTeNbHO paciuupuiach. B 70-e rogm akamemuk I1.K. AHoxuH nep-
BBII YKAa3aJ Ha OrpaHUYEHHOCTh MeMOpPaHHON TEOpUY BO3OYXIEHUSI U TIPU3BAJ
UCCHIENOBATh MOCTCUHAIITUYECKUE, B TOM YMCJIE BHYTPUKIIETOUHBIE, MPOLIECCHI
BO30YXIE€HHS.

BSJEKTPUYECKAA TEOPUA NNEPEJAYU BO3BYXIEHUA

Hapsimy ¢ XMMHUYecKOW CYLUECTBYET U 3JEKTpHUUYecKas TeopHus Iepelayu
B030yxaeHus. [IpyurHON Aenoasipu3aluy MOCTCHHATITUYECKONH MeMOpPaHbI CUM-
TaIOT BIUSIHUE 3JIEKTPOMATHMTHBIX I0JIei, KOTOpble BO3HUKAIOT B MMPEeCHHAIITH-
YeCcKOi 001aCTH NMPH €€ BO30YXKIEHUH.

DTHU TOJIg pacHpOCTPAHSIOTCS 110 XMIKUM CpelaM OO0 IMOCTCHHANTHYECKOM
MeMOpaHbl ¥ MMOCPEACTBOM CYMMAIIMHM MECTHBIX ITPOLIECCOB BbI3BIBAIOT PaCIIpO-
CTpaHAIOLLYIOCS Aerosipu3auuio. Bo3byxaarolimecss Ha SJIEKTPUYECKONR OCHOBE
CHHAIICBl Ha3bIBAIOTCS 3¢pancht. OHU 1LIUPOKO [IPEICTABIEHBI Y MPOCTERIIUX KU -
BOTHBIX, HAIIPUMEp MOJUTIOCKOB, UMEIOTCSI B LIEHTPAJIbHOI HEPBHOM CUCTEME U Y
yejoBeKa, OCOOEHHO B CTPYKTypax ApPeBHEro Mosra (aMMIroalonaHass o6JacTsb,
runnokam). [Ipeamonaraior, yto uepe3 adarchl JeHCTBYET HA MO3T BJEKTPO-
MAarHUTHOE U3JIydYeHHUeE.

B oTmenpHEBIX CHMHAMcax B MPOBENEHUM BO3OYXNEHMS IPUHHUMAIOT Y4acTue
00a — XMMHMYECKUI U 3/IEKTpUYECKUIl — MeXxaHU3MbI. [Ipu memonspusanuu mpe-
CHHANTUYECKMX OKOHYAHMUIA 34 CUET BJIUSHUSA 3JEKTPUUECKHUX ITOJIE B KOPOTKUE
CPOKHM aKTMBHMpYETCS NMocTcHHanTHyeckast meMbpaHa. [Iponecc ycwiusaercs: xu-
MHUYECKHM IIyTeM 3a CYET MocIenyIoLero neicTBus creundryeckix MeIUaToOpoOB.
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CBOMCTBA CUHAIICOB

O061Me cBOMCTBA CMHAIICOB ONpPEAeSIIOTCS OCOOEHHOCTIMU UX CTPOEHUS U
MEXaHU3MOM IIPOBENEHUST BO3OYXACHHUS.

IlnacTuunocTs cuHanca. CuHanc — onHa U3 Haubosiee MIACTUYHBIX OpPTAaHU-
3aUMA HEPBHOM CUCTEMBI, TECHEHIUUM 00pa3oM CBsI3aHHas ¢ €€ (PYHKLHMOHAIb-
HbIM COCTOSIHMEM. B OHTOreHese cuHanc HaYMHAeTCs C He3peoro KOHTAaKTa
THTIA JeCMOCOMBI, UMEIONIEro Bcero 2—3 CHHANTHYECKUX MNY3bIpbKa B Mpecu-
HaNTUYECKOM OKOHYaHMM U HE3HAUMTENbHYIO 3JIEKTPOHHYIO MJIOTHOCTh KOHTAK-
TUPYIOLIMX MEMOpaH.

Co3peBaHUe CUHAICOB, 0OCOOEHHO MEXHEUPOHHBIX, NPOUCXOAUT HEepaBHO-
MepHo. B 3puTenpHOIl Kope, HampUMep, B OHTOreHe3e cHauana GopMHUPYIOTCS
KOHTAaKThl Ha JEHAPUTAX HEPBHBIX KJIETOK, 3aT€M Ha WX Tejiax, LIMIMKaAX U aKco-
Hax. YMC/Io CHHAIICOB, a TAKXe OCOOEHHOCTH MX YJIbTPACTPYKTYPHI 3aBUCST OT
0COOEHHOCTE UHAMBUYaJbHOTO pa3BUTUS, OOyUYEHHUS, TPEHUPOBKU 0ObeMa na-
MATH. Y 3UMHECIAIIMX XUBOTHBIX B nepuol ¢GyHKUUOHANBHOTO ITOKOSI COKpa-
[{@eTCs YMCIO CUHAIICOB. YMEHBUIAIOTCS, BILUIOTh O OTCYTCTBHUSI, CMHAIITHYEC-
Kas IeJdb U KOJIUYECTBO CUHAMTUUYECKUX MY3bIpbKOB M LIMIIUKOB. [Ipu BeceH-
HeM MPOoOYXIEHUU OHU BOCCTAHABIMBAIOTCA. AHAJIOTUYHbBIE SIBAEHUST Habtoaa-
I0TCsl TP Nepepe3ke HEPBOB — CHHAINCH HHHEPBUPYEMBIX TKaHEe UcYe3aloT, HO
MmocJie CUIMBAHUS M peUHHEpBAUMM CHHANTUYecKOi 00/1acTH BHOBb BOCCTaHAB-
nuBalotcs. bosbliloe 3HaueHUE B OPraHU3auMK CUHAICOB MMEIOT TaK Ha3blBae-
Mble CUHanmMuKbl — OJVTOINENTUABI, CAHTE3MpYEMble B HEpBHON TKaHU, GaKTOpPHI
ee pocTa, a TakXe TOPMOH MHCYJIUH (Mo3roBas c¢opma).

Onnocroponnee mposeienHe BO30YKIEHHA CBSI3aHO C 0COOEHHOCTAMU CTPO-
€HUs TTOCTCUHAITUYeCKO MeMOpaHbl. YyBCTBUTENbHBIE K MEIUATOPY pelLlenTo-
pbl HAxomsITCSI UMEHHO B HeEl, MO3TOMY IOCTYNAIOUIMA B NMpPECUHAINTUYECKYIO
1IeJb MeqHaTop AeUCTBYET TOJbKO B OMHOM HarpaBieHUU, BbI3bIBas JAEONSIPU-
341 M0 WK TUIIEPIOASipU3aLIUIO TOCTCMHATITUYECKO MEMOpaHHBI.

Huskaa 1a0UIbHOCTD H BHICOKAA YTOMJAEMOCTh CHHANCAa 0OYyC/IOBJIeHbl Bpe-
MEHEM PacnpoCTPaHEHUS NMPEAbIIYILETO UMITYJIbCA U HAJIUUMEM Y HEero nepuona
abCoTIOTHOM pedpakTepHOCTH.

Boicokas u30MpaTeNbHAA YYBCTBHTEJAbHOCTh CHHANCA K XMMUYECKUM Belle-
ctBaM o0OycioBieHa crenubUYHOCTbIO XEMOPELENTOPOB MOCTCUHANTUYECKOM
MEMOpaHBI.

Cnoco0HOCTh CHHATICA TPAHCHOPMHPOBATL BO30YKIEHHE CBSI3aHA C €ro HU3-
Koi (pYHKLMOHAIBHOM JJAOUJIBHOCTBIO U CIleLIM(UKON NPOTEKAIOUIMX B HEM XM~ -
MUYECKHX MPOILIECCOB.

CunanTayecKkas 3aJepxKKa, T.€. BpeMsl MEeXIY INPUXOA0M MMITyJibca B NpecH-
HANTHYECKOE OKOHYaHME W HAayaJoM OTBeTa, cocTamisieT 1-—3 mMc. CuHanTuuec-
Kasg 3aJepXKa cBs3aHa C IepeMelleHUeM Be3UKYJl K MpecUuHanTUYEeCKOU MeM-
6paHe, B3aMMOIEMCTBUEM C HEil, IK30LUTO30M MEIUaTopa B CHUHANTUYECKYIO
HIeJIb U B3aUMOJEUCTBUEM €ro C pelienTopaMy MOHHBIX KaHANOB MMOCTCUHANTU-
4yecKOoW MeMOpaHBbI.

CymmManus Bo30yXKIeHHH orpeae/seTcsl MepexoIoM MECTHOro BO3OYXIEHUS
B PACMpOCTPaHSIOLIEEcs B PE3YIbTATE BPEMEHHOIO B3aMMONENCTBUS CEPUU BO3-
Oy:XJalouIuX ITOCTCHHANTHYECKUX NTOTEHUMAIOB.

Tpopuueckana ¢pynknusa cunancoB. [lociae geHepBalMK CUHANCOB U3MEHSIET-
¢Sl YYBCTBUTEJIBHOCTh MeMOpaH TKaHEH MOCTCUHANTHUYECKOU 0bOJIacTHU K Meaua-
TopaM. IIpu 3TOM MeMOpaHa He TOJIBKO IIOCTCUHANTUYECKOH, HO U IpIIeXKalinX
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obnacrteif, mpuobpeTaer CrOCOOHOCTb peardpoBaTh Ha Meauarop. DTO CBUIE-
TEJIbCTBYET O TOM, YTO B HOPMAJbHBIX YCJIOBUSIX MpecUHANTHuecKas obaacTb
OKas3sbIBaeT TpodHUUecKoe NelCTBUE Ha MOCTCUHANTUYECKYIO 00J1aCTh.

NPUHIUITAAIBHBIE IIYTU PET'YJINPOBAHUSA
CHUHAIITUYECKOMU INEPEJAYH

MHorue 3HAOreHHble OMONOrMYECKY AKTUBHBIE BElIECTBA, UOHBI, MeTabO-
JINTbI, TOPMOHBI BIMSAIOT Ha pasjiM4YHbIE 3TAIbl CUHANTUYECKOHN MNepesayu, o0-
Jleryast Wik TOpMo3sl ee. AHAJIOTMYHOE AeHCTBUE OKa3bIBalOT U JIeKApCTBEHHbIE
npenaparbl, a TakXe HEKOTOpble TOKCHHbI. Pe3ynibTaToM Takoro BO3NEeHCTBUsI
ABISIOTCSL [MOJIOXKUTENbHbIE WIM OTpULIATENbHbIE (U3KMOJOrMYECKUe peaklUuu
COOTBETCTBYIOLMX OpraHoB U cucteM. KpoMe 3TOoro, cMHamTuyeckasl nepejgada
3aBUCUT OT HOPMAaJbHOTO (PYHKLIMOHUPOBAHUS XKU3HEHHO BaXHBIX OpPraHOB —
fleyeHH’, MOo3Ta, HaINO4YEe4YHUKOB, B KOTOPBIX CUHTE3UPYIOTCSI MHOTOYHCIEe HHbIE
NpealecTBEeHHUKU MENUATOPOB.

HauGonee cioxHO — 4Yepe3 BO3AEHCTBUE HA KJIETOYHbIM MeTaboau3M —
perynupyeTcs cunme3 meduamopa. He MeHee CiI0XKHA, HO BO3MOXHA PeryJisiiiust
cexpeyuu meduamopa, U B IIEPBYIO OYEpE/b 33 CUET AKTUBALMKU WIU TOPMOXKE-
HUs BbIIEJEHUs] Kaubliusi. W3BECTHBI CHELMANbHBIE Kalbyuegvie UOHOPODLL,
3HAYUTEJbHO YCUJIMBAIOLLUE €TO BBbIACJIEHUE M3 3HIOMIA3ZMATUYECKON CETH U
o0Jieryaolme BXOX/JIEHWE B IpecuHanThyeckoe okoHyaHue. llIupoko npume-
HSIIOTCSl [JIs] JIeYEHUSI CEPASYHO-COCYAUCTBIX 3a00JIeBAHUN, B YACTHOCTU apTe-
pUAIBHOM TUNEepPTeH3UH, OJoKATOpbl KAaJbLMEBBIX KaHaJOB-peLernTopos. Hu
oaHa GoJsbluasi Xupypruyeckasi onepauust He odOxoauTcst 6€3 MUOPENaKCaHTOB,
GNOKHMPYIOLLUX Nepenayy BO30YXIEeHUst B HEPBHO-MBbILLIEYHBIX CUHAINCAX U Bbl-
3bIBAIOLUX BpEMEHHOE BBIKJIIOUEHUE CKEJETHBbIX, U B TOM YUCJ/IE AbIXaTeNbHbIX,
MBIILILL. .

Tonpko noapoOHoe 3HaHHUE OCOOEHHOCTENH CHMHAINTUYECKOW Mepenayud WU
CBOMCTB CHHAIICA CAEJAJ0 BO3MOXHBIM HAMpaBiAe€HHBIA MOUCK U CO3MaHUE Jie-
KapCTBEHHBIX CPEACTB, @ TAKXKE aJIeKBAaTHYIO TEPAIIMIO Pa3UYHbIX OoJe3Heil.

Haubosiee n3yyeHbl MeXxaHM3MbI HapMaKoJOrHUYeCKOro peryJUpoBaHUsl CU-
HaNTUYECKOU Itepenayu IyTeM HANpaeAeHHo20 UIMeHeHUs 60306ydumocmu nocmci-
Hanmuueckoli memOpansl. B ocHOBE BO30CYXAAIOUIEro NEMCTBUS BELUECTB JIEXKUT
yBeJIMYEHWE YacTOTh Jenoisipu3aluun 3¢ HeKTOpHOM KIIETKH 32 CYET aKTUBALUH
pe3epBHBIX HATPUEBBIX U KaJbLIMEBBIX KaHaA0B. OCHOBOW TOPMO3HOIO NEWCTBUA
sIBASIETCSl OAMH U3 BUIOB «OJIOKOB» — AETOJNSIPU3YIOIUMNA, aHTUIEMOSPHIYIO-
WU U TUTTEPIIONSIPUIYIOLIMUA.

Jenonapusyiommit 6J0K pa3BUMBaeTCsA B TOM Cllyyae, €C/U BELIECTBO, B3aWUMO-
IEUCTBYSI C pEeLIENTOPaAMM MOCTCUHANTUYECKON MeMOpaHbl, BbI3bIBAET AJIUTENb-
HYIO JEMNOJISIPU3aLIMIO BCAEACTBUE YCTOMYMBOUN aKTUBALIMKM HATPUEBBIX U KATbLIU -
€BBbIX KaHAJI0B. B COOTBETCTBUM C MEPUOAOM MOJHON AENOIAPU3ALUN YIJIMHSET-
cs U $asza abcoNOTHON HEBO3OYAMMOCTH TKaHU. YIJIMHEHUE [IEpUOAd a6COMIOT-
HOW pedpakTEPHOCTU [ENAET HEBO3MOXHBIM IPOBEACHUE MOCAENYIOIUX UM-
IIyJbCOB 10 TeX MOp, MOKa JeHCTBUE BELLECTBA 3aKOHYMUTCH, BOPOTHBIE CUCTEMBI
MeMOpaH 3aKpOlOT HAaTpUEBblE KAHAJIbI, U B pe3yJibTaTe aKTUBHOI'O TPaHCIIOpPTa
HaTpUsl M3 KJIETKU MeMOpaHa penoisipu3yercs, T.e. BEPHETCSI B COCTOSIHUE MC-
XOJIHOM CTaTUYeCKOH IMoApU3aluu. Jenonspusyoluil 610K MOXET TAKXKe pas-
BUTbCS, €CJIM B CUHANTUYECKOI 11EJIM OTCYTCTBYET MHTUOUTOP MENMATOPA, BbI-
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3bIBAIOLLETO BO3OYXAEHUS, HATIPUMEp NPH YCUJIEHHOM pa3pylleHUU XOJUHICTe-
pa3sl. B aToM cilyyae aLeTHJIXOJNUH He [OABEPTaeTcs AOCTATOYHOMY TMAPOJIH3Y,
JIUTUTENBHO MPUCYTCTBYET B CUHANITUYECKOM 1IEM M BHI3BIBAET YCTOWYMBYIO [€-
MONSPU3ALUIO TOCTCUHANTUYECKO MeMOpaHBI.

AHTHAENONAPU3YIOWMI (KOHKYPEHTHbIH) OJIOK pa3BUBaeTcs B ciyyae, e€CiIu
BEILLECTBO B3aMMOMAEICTBYET C PELENTOPAMU MMTOCTCUHANITHYECKOM MeMOpaHbI, HO
He BBI3bIBaET MX KOHGMOOPMAIUIO, He N3MEHSIET NTPOHUIIAEMOCTh MEMOPAHBL U He
aKTUBUDYET HAaTpPUEBbIE U KaJbl[MeBble KaHaJbl. «COOCTBEHHBII» MEANATOP, BbI-
JNESIOIIMHCS B CHHANTUYECKYIO LUENb MOA BIMSHUEM TPUXOISIIMX 10 HEpBaM
HMITYJIBCOB, HAXOMUT PELENTOPHI «3aHSATHIMU» MOJIEKYJIAMU «KOHKYPHPYIOILIETO»
C HUM BelllecTBa. Jlernossipu3aiusl He BOZHUKAET A0 TeX Mop, M0Ka 3TO BELLECTBO
HE MHAKTUBUPYETCSI.

T'unepnonspusyomuii 610K pa3sBUBaeTCs B TOM Cliy4yae, eCIM MOJIEKYJIbl Be-
IIeCTBA B3aMMOAEHCTBYIOT C PELENTOPAaMU M BBI3BIBAIOT U3OBITOYHOE H30Mpa-
TeJbHOE YBeJIMYEHUE MPOHUI[AEMOCTU KAJIMEBBIX KAHAJIOB U KAHAJIOB JUIS XJIOpA.
DTU UOHBI TUIIEPIIOISAPU3YIOT MMOBEPXHOCTh MEMOpPAHBI U CHUXAIOT €€ BO30yau-
MOCTb. BeposSITHOCTP BO3HMKHOBEHMsI TOTEHLMAJNA AEHUCTBUSI yMEHbIIAeTCs,
MPOBEIeHUE HEPBHOTO UMITYJIbCA 3aTPYAHSETCS.

CHUHAIITUIECKAA IIEPEJAYA B MO3TE

CuHanTuyeckKasl repeiaya B roJIOBHOM MO3re UMEET T€ Xe MPUHUMUITHAJb-
HbI€ YEPTHI, UTO U B HEPBHO-MBIUIEYHBIX CUHAIICAX. PA3HUIIA COCTOUT B TOM, UTO
B OTVIMYME OT HEPBHO-MBILIEYHOrO CHMHAIICA, [A€ YMCII0 MEAUATOPOB BEChMA OT-
paHUYyeHo, B Mo3re GyHKUMU MOCPEIHUKOB BBIMTOTHSIET OTPOMHOE KOJUYECTBO
OMOJIOTUYECKHM aKTUBHBIX BellecTB. MIX KpaTkasi xapakTepuCTHKa IpeacTaBieHa
B Ta6x. 6.1.

BemiectBa, BeImonHsiOLMEe DYHKIIMU MEAUATOPOB, CUHTE3UPYIOTCS U Xpa-
HSITCSI B OTpEIEIEHHBIX IPyNNaX HEMpPOHOB, AKCOHBI KOTOPBIX, KakK IMpPaBWUJIoO,
HMEIOT MHOTOYMCJIECHHBIE CBSI3M C BBICOKOCIELIMATU3MPOBAHHBIMU OOJIACTAMU
Mo3ra. XMMMsSI MO3ra TaK CJIOXHA, YTO COCTaBUTh €€ «MEIUATOPHYIO KapTy» U
MPOBECTH HA HEW YeTKHE IPaHULIBI MOKA He MpPeACTaBiseTcs BO3MOXHbBIM. Ha-
MpUMep, ONUH U TOT X€ MeAuatop — J0paMUH — CONEPXUTCS B pPa3HbIX KOH-
LIEHTpaLIMsIX B CpEJHEM MO3re, IOKpPBIIIKE U NepeagHeM Mo3are. JIpyrue (ramma-
aMHHOMAacIsIHasi KUcJ0Ta) BbipabaThiBaloTcsi 1 dy3HO KaK B TKAHSIX FOJOBHO-
ro, TaK U CIIMHHOTO MO3ra.

JleiicTBME MHOIHMX JIEKAPCTBEHHBIX BELLECTB, UMEIOLIMUX TOYKOM MpUIIOXE-
HHUS MO3TI, HAallpaBJieHO Ha IpepbiBaHUE WJIM 0OJier4eHue CUHAIITUYECKOH IMepe-
nayn. Tak, ICUXOTPOIIHbIE JIEKAPCTBEHHbIE MpenapaTbl MOTYT e CTBOBATh JTUOO
CTUMYIUPYs (HeHpoNeNnTUKHU), Tubo ocnabisst (TpaHKBUJIM3ATOPBI) BHIIEICHUE
Menuatopa. Jpyrue CBSI3BIBAIOTCS C PELENTOpPAMU TOJIOBHOTO MO3ra, Mellas
€CTECTBEHHOMY MEeNMaTopy aKTUBU3MpOBaTh MX (HAIpUMEpP, CpPEeNCTBa, IpuUMe-
HAOLIMECH I JieyeHUst GONbHBIX 1K3odpeHuei, 610kupyoT nodbaMUHOBBIE
penenTopbl). Psn Apyrux mpenapaToB, CXOXHX IO CTPYKTYPE C €CTeCTBEHHBIM
MEIMATOPOM, BO3JNEHCTBYET HA IMMOCTCMHANTUYECKUE PELIENTOPbl U UMHUTUPYET
a¢pdexT MenuaropoB (rammourHoreH LSD mo cTpykType cxomeH ¢ CepoTOHHU-
HOM, a MECKAIUH — C HOPaApeHAIMHOM U A0PaMUHOM).

H3BecTHBI mpemnapatbl, KOTOpble YCWJIMBAIOT U TPOMJIECBAIOT AEHCTBHUE MeE-
JIMaTOPOB, OJIOKUPYS UX paclliell/IEHUe WIH MpefaoTBpalas ooparHblif 3axsar. Ha-
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Ta6nuua 6.1. MeanaTopHbie CHCTEMbl MO3ra

BeutectBo CHHTe3 M TPaHCHOPT ®dusnonoruyeckoe aeiicteue
Hopagpenanun | CtBOa Mo3ra, runoranamyc, | Peryisiuusg HacTpoeHHMsi, 9MOLIMOHANb-
peTHKyAsApHas ¢opMauus, |Hble peakLMH, ToadepXaHue 6oApcT-
TuMbuyeckas cucremMa BOBaHHs, GOpMHUPOBAHHUE CHA, CHOBH-
JEeHUH
Hodamun CpeaHuii MO3r, YepHoe dopMHpoBaHHE YYBCTBA YIOBOJBCT-
BEllIECTBO, JUMOUYecKas BMSA, PETyaslMs 3MOUHOHAJIBHBIX pe-
cucreMa akUMi, nonaepxaHue 60ApCTBOBaHHUS
— IMonocaroe Teno Perynsaums cnoXHbIX MbILIEYHBIX ABH-
XKEHHUH
CepOTOHUH CnvMHHO# MoO3r, TepMmoperyasiuus

I'AMK (ramma-

CTBOJI MO3ra

T'onoBHO# Mo3r, rUNoTana-
MyC, TanaMmyc

CNUHHOM U T'OJJOBHOMA MO3T

®opmuposaHue GONEBbIX OLIYLUEHUH,
CEHCOpHOE BOCIIpUATHE, 3acbiNaHue

Con, TopmoxeHue B LIIHC

aMUHOMACISTHASI

KHUCJIO0TA)

AnrnorensuH-1I  |CrBon Moara, runotanaMmyc |[loBbiiieHue AJl, TopMOXXeHUe CHHTE3a

(LIleHTpaJIbHbIIT) KaTeXOJMaMUHOB, CTHUMYNSILUSA CeKpe-
uuu ropmoHoB; HHbopMmupyet LTHC 06
OCMOTHYECKOM AABIEHUU KPOBU

OnuronenTtuas - [JInmMOuyeckas cucrema, DMOLMOHANbHbIE DPEaKIluK, HacTpoe-

runodu3s, runorajgaMmyc HMe, T0JIOBOE MOBeleHHE

Beutectso I1 — Ilepenaya HOUMUENTUBHOTO BO3OYX-
nenust ot nepudepuu B LTHC, dpopmu-
poBaHMe OoJeBbIX OLIYLIEHHUIA

DHaopduHbI, — AHTHOONEBbIE peakUWK MO3ra

SHKe(haTUHbI

Tlentna, BhI3bIBA-

IOLIAH AeIbTa-COH
T'acTpuH

[ToBbitIeHUE YCTOHYUBOCTH K CTpECCY,
COH

HWHdopMupyeT MO3r O MMILEBOH TO-
TpeOHOCTH

Hpocrarnanauubl | Kopa Gonbluoro mMo3sra, dopMupoBaHHe OLIYLIEHWI, MOBbILIE~
MO3XEUYOK HWE CBEPTHIBAEMOCTH KPOBH;, peryns-
LMS TOHYCA IMaAKMX MBIIIL, YCHJIEHHE
dusnonornyeckoro spdexkra Megua-

TOPOB U TOPMOHOB
Mosrocneunduu- | PaznuuHble otaensl ronos- |BiausHue Ha npouecch obyvyeHwus, na-
Hble OeaKHU HOro Mo3ra MSATb, OMOBTIEKTPUUECKYIO AKTHBHOCTD

u XHUMHUYECKYIO
HEPBHbIX KJIETOK.

YYBCTBHUTEIILHOCTD

npumep, apmakonoruueckass 6iaokana ¢pepmeHra MAO (MoHoaMMHOKCHIA3a),
pacuieruisiioleit noaMuH, HOPaAPEHAIUMH M CEPOTOHUH, YCUIMBAeT UX U310~
JIOTHYECKOE AEHCTBUE W OKA3bIBACT AHTUAETIPECCUBHBIN 3¢ deKT.
MexaHu3Mbl JeiiCTBHS MeAHATOPOB MO3ra. MexaHU3Mb! NelCTBUSL MeJIuaTo-
POB MO3ra Yype3BblYaifHO CIOXHBI, YTO OOYCIOBIEHO PA3THYHBIMH (PAKTOPAMH.
B HepBHBIX KJIETKAaX CYIIECTBYET MO KpaiiHeil Mepe IBa BUIa pPelENTOPOB C
MPOTUBOIIOJIOXHMMHU MEXaHU3MaMU peuernuuu. OgHU, 6 BICTpPO Qe H ¢ T-
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BylOUIMEe pelenTopbl, nNepenaioT HHbOpMaLKIO 32 cYeT PETYJIALUU TIPO-
HH1IAEMOCTH HOHOCEJIEKTUBHBIX KAHANOB. «AKTHBATOPOM» TAKUX PELIENTOPOB
SIBJISIETCSI, HAIIPUMEpP, YHUBEPCAIbHbIA TopMO3HO MenuaTop moszra TAMK. On
BO30yxnaetr ObICTPO AeHCTBYIOUIME pelienTopbl MeMOpaHbl B 00J1aCTU KaHAJIOB
IUIS1 XJlopa, KOTOPBIH JIerKo ITOCTYNaeT Mo HUM U3 MEXKIETOYHOM XMIKOCTU B
KJIETKY, NoBblilaeT TpaHcMeMOpaHHblit noteHuuan (MIT) u Ha Bpemst cBoero
BO3IENUCTBHUSI CHUXAET BO3OYINMOCTh KJIETKH.

BTopoii kiacc peluenTopoB OTHOCUTCS K Me N J e HHO A€ HCTBYIOo-
ur ¥ M. Meauaropsl, Bo3byxaaoume ux (nocdamuu, HA, cepoTonuH, rucra-
MUH, AX), peaIu3yIOT CBO€ BIMSTHUE Ha KJIETKY Yepe3 CHCTEMY «BTOPBIX ITOCPe/:-
HUKOB». BTOpoii mocpeqHUK MpencTaBaseT cOO00M HEGONbIINE MOJIEKYIbL LUKAL-
yeckux Hykaeomudoe — LUMKINYecKoro aneHo3uHMoHodochaTa (HLAMD) u uk-
Jnyeckoro ryaHosmHmMoHodocdara (rAM®P). Llukinyeckue HyKJI€OTUIbI MPU-
CYTCTBYIOT NPAKTUYECKU BO BCEX TKaHSX OPraHU3Ma U SBJSIOTCS BaXKHEWIIMMU
BHYTPUKIIETOUHBIMHU peryisiTopaMu Metabonusma. JIioboe nekapcTBeHHoe Belle-
CTBO, NoBblLIaOUIee coaepXaHue HAM® B 3¢ deKTopHBIX KJIeTKaxX, YyCUIMBAET
dusnonornueckuit a¢pdekT Menuaropa. AHAJTOTMYHBIM OOpa3oM NEHCTBYIOT Ha
HeMpOHbI aKTMBHBIE Hayana Kode U yas, oKasbiBas Ha MO3L YMEpPEeHHOE CTU-
MyJupylolliee aeiictBue. HelipoHsl MO3ra MMEIOT IMPAaKTHUYECKM BCE M3BECTHbIE
BUIBl PELENTOPOB — XOJNMUHO-, aApeHO-, FMCTAMHHO-, CEPOTOHHHOPELENTOPHI
U T.I.

AxagemukoMm I1.K. AHOXMHBIM ObLa BBUIBUHYTA XUMUYECKQA cUnomesq uH-
meepamueHol deamenbrHocmu HellpoHa, B KOTOpOil pelnaouias poib B obecreye-
HUM ero cnelududeckux GyHKUIMN OTBOIAMTCS FeHETUYECKH NeTepMUHUPOBAH-
HBIM LMTOIUIA3MaTUYECKUM HpoleccaM. braromapst 10CTHXEHUSIM HEHPOXUMUH
M MOJIEKYISAPHOI (PU3HONOIMU B MOCHEIHEe NECATUIETUE OTKPBITHI KJIACCHL XU-
MUYECKMX BEIIECTB, CHHTE3UPYEMbIX B pa3JIMYHBIX 00JACTSIX MO3ra — OJIUTOIIeN-
THAB U Mo3rocneluduuHbie 6eaKku. OOHAPYXKEHBI TAKXE U PELENTOPH! K HEKO-
TOPBIM U3 HMX (HampHMep, OIMATHbIE peuenTopbl). ONUronmenTUAbl MO3ra
VMMEIOT MPOCTYIO CTPYKTYpPY (MOJIeKyJia HACUMTHIBAET OT HECKOJBKHX IO COTEH
AMMHOKUCJIOT), HO Jaxe B MaJIbIX KOJIMUECTBaX 06J1afaloT cuibHelllleil 6roo-
rMyeckoi aktupHocThlo. [Ipenmosnaraior, YTO OJMTOMNMENTUIBI — 3IBOJIOLIMOHHO
JIpeBHUE KJIACCHI HEHpoIepenaTyuKoB U HelipoMoayasiTopoB. bynyuu ongHokpar-
HO BBeJeHbl B OUeHb MAJIBIX KOJIMYECTBaX (CYET BeleTcs OYKBAIBHO HA MOJIEKY-
Jbl!), OJUrOMEeINnTHAb NEWCTBYIOT B TEUE€HUE JIMUTEJbHOIO BPEMEHU — 4YacoB,
IHeH U maxe Henenb. bonee Toro, 3¢ ¢ekTbl OT CUCTEMHOTO (B KPOBb) U BHYTPU-
MO3TOBOrO (B LlepeOPOCITMHANBHYIO XKUIKOCTh) BBEIEHUSI MOTYT UMETh MPOTUBO-
[OJIOXKHBIA GU3UOTOTHYECKUI 3HAK. OrpoMHOE 3HAYeHHWE UMEIOT U JO3bI BBE-
JIEHHOTro BelecTBa. Mainble ¥ Gobliive O3Bl OKa3bIBAIOT, KaK MPaBUJIO, MTPOTH-~
BOIOJIOXHBIN 6Uooruyeckuili apdekT. OnuronentTUabl MO3ra Ha3bIBalOTCS Heli-
ponenmuoamu.

IMosaraior, 9YTO HENXPOIMENTUABI ABIAIOTCS YHUBEPCAIBHBIM CPENCTBOM GUO-
XUMHUYECKOI0 KOIUPOBaHUSL (OpM aKTUBHOCTU TFOJIOBHOTO MO3ra, CBSI3AHHBIX C
SMOLUOHAJILHBIMU PeaklUIMU, HACTPOCHHEM, MOJOBBIM MoOBeAeHUEM, HOPMH-
poBaHueM 0oJjieBoro ourynieHust (peurectBo I1) U cMcTEMBI 3a1UUTHl OT HEero (3H-
JIOreHHble MOP(GUHEI), MOBBILIEHUEM YCTOMYMBOCTU K CTPECCOPHBIM BO3JeHCT-
BUSAM U (GOpPMUPOBAHMIO CHA (MEeNTHI, BbI3bIBAIOLLUIA NeabTa-coH) U ap. Heko-
TOpbIE MENTHIBI BHIMNOJIHSIOT TaK Ha3biBaeMyio uHdopMaluuoHHylo ponb. Hanpu-
Mep, TacTpUH MHGPOPMHUPYET LUeHTpaTbHble 06pa3oBaHMs MO3ra O MUIIEBOM Mo-
TpeOHOCTU; aHruoTeH3UuH-11 (LeHTpanbHbINA) Urpaer pojib UHPOPMALMOHHOIO
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MOCPEIHHUKA O COCTOSIHUU OCMOTHYECKOTO JaBJIEHUS] KPOBM U y4acTByeT B (op-
MUPOBAHUY XKAKbL.

B 3axstoueHue ciaenyet moAYepKHYTh, YTO HA YPOBHE CUHANITUYECKUX oOpa-
30BaHUM TMPOLECChl BO3OYXIEHUSA U TOPMOXKEHUSI MOXKHO peryiipoBaTh — yCHU-
JIUBATh, GJIOKMPOBATH U JaXe KAYeCTBEHHO U3MEHTh. [10 aHaNOruu ¢ TexHnyec-
KUMH DJIEKTPOHHBIMU yCTPOUCTBAMH CUHAICHI BBICTYNAIOT B POJU YHUBEPCATb-
HBIX YCHJIMTENIEN, TPAaHCHOPMATOPOB U BBIMPSIMUTEIIEH.

HckiounTenpHass posib CHHANCOB B MPOLIECCaX XU3HEAESITEIbHOCTH B TTO-
clefiHue ToAbl TIO3BOJIMIA BLIICIUTh JAXE CAMOCTOSTENbHbIM paszfes HAYKU —
«CUHAITOJIOTMIO», U3YYaIOIIYyI0 pa3IMyHble CBOIMCTBA CUHAICOB B OpPraHmM3Me
UX peakliMM Ha pa3HooOpa3Hble BO3IEHCTBUSI, B TOM YHUCJE JIECKAPCTBEHHBIE Be-
IEeCTBa.



Jdexuuna 7 | MBIIIIEYHOE COKPAILIEHHUE

MpimevHoe COKpalleHHe SIBJISIETCS XU3HEHHO BaXHOM (hyHKUMEHR OpraHms-
Ma, CBA3aHHOW ¢ OOOPOHMTEIbHBIMU, ABIXaTEAbHBIMU, MUILEBLIMU, MMOJOBBIMH,
BEIIEJTUTESIBHBIMU U APYTUMU (DU3UOIOTHYECKUMHU TIPOLIECCAMM.

CKEJIETHASA MbIIILIA

CKeJleTHbIE MBIIIIBI BOBHUKJIN B XOI€ SBOJIOLUMU B TECHON CBA3U C pa3BU-
THUEM HEPBHOM cHUcTeMbl. OCHOBOMNOJOXHUK OTEYECTBEHHOU (PU3HOIOrHU
U.M. CeyeHoB B cBoeif KHUTe «PegeKchl roJJIOBHOrO M03ra» BIIEPBBIE OTMETHII
OrpoMHO€ 3HaY€HHME CKEJETHBIX MBI KaK 3¢deKTOpHOro anmnaparta HepBHOI
cucteMsbl: «Bce OeckoHeuHoe pasHOoOpasuMe BHEIUHHUX IPOSIBJIEHUN MO3roBO
JeSITEIbHOCTH CBOJIMTCSI OKOHYATEJIbHO K OQHOMY JIUILb SIBJIEHUIO — MbIILIEYHO-
My ABUxeHU10. CMeeTcs i peOeHOK TpU BUIE UTPYIUKH, yiblbaercs ju Fapu-
6anpau, Koraa ero roHsIT 3a U3JNMLLIHIOW J1000Bb K POAUHE, IPOXUT JIM AEBYILIKA
Ipu IepBOM MBICIU O JIIOOBU, co3maeT Ju HbIOTOH MUPOBBIE 3aKOHBI U TUILET
MX Ha OyMmare — Be3le OKOHYATEJIbHBIM (PAKTOM SIBJISIETCS MBIILIEYHOE IBUXE-
HHUE».

IT1.K. AHOXMH paccMaTpHUBaJ MbILLEYHOE ABUXKEHHUE KaK 00si3aTEeNbHBIA HC-
MOJHUTENbHBIN MEXaHU3M Ha MYTU AOCTHUXEHUS] KOHEYHOIO IOJIE3HOTO pe3yJib-
TaTa AEATENbHOCTH (PYHKIUMOHAJIBHOU CHUCTEMBI JIIOOOro ypoBHS. YOeIUTEIbHO
JIOKa3aHO MCKJIIOYUTEJBHO BAXHOE 3HAYEHUE MBILIEYHOIrO ABUXEHUS B rapMo-
HUYHOM pa3BUTUM JeTeil, ¢GOpMUPOBAHUU IOJTHOUCHHOW SMOLUOHAIBLHOM
cdepbl U BBICILUX MICUXUYECKUX (DYHKIIUM.

Bce BUAbI M poM3BONbHB X IBUX€EHUU — xonpba, Oer, 1ia-
BaHUe, peyb, MUCbMO, MUMUKA, & TAKXKE JBUXEHHUS TJIa3HBIX 160K U CIYXOBBIX
KOCTOYEK, IbIXaHME M T[JIOTAHUE OCHOBAHblI HA CIIOCOOHOCTH CKeaemHbix
Mblltly OBICTPO COKpAlAThCsl, NMPUBOASI B NBUXEHHE COECOIUHEHHBIE C HUMU
KOCTH.

Bce BUAZBI HEMPOU3BOJNbHBIX IBUXEHUHW — COKpallleHUS cepl-
[a, [MepUCTAJIbTUKA XEJNyadKa M KUIUEYHVKA, U3MEHEHHE TOHYCa KPOBEHOCHBIX
COCY/IOB, COXpaHEHHUE MIACTUYECKOTO TOHYCa MOYEBOTO IMy3bIpsi OOYCIOBJIEHBI
COKpAallleHUEM COOTBETCTBEHHO CEePOeUHOU U 2AA0KUX MbiiiYy, & TAKXE MBIIIIL, 00-
Pa30BaHHBIX MBIILIEYHOUN TKAHBIO HEHPAIBHOIO TMPOUCXOXIEHUSI — CYXUBAlO-
LLIMX U pacIIUPSIONINX 3paYoK.

THnb MBIMIEYHLIX BOJNOKOH. B cKeleTHON Mblille pa3jiMyaloT 1Ba TUIIA MbI-
IIIEYHBIX BOJOKOH: OeJible, obecreunBalonme ObpicTpylo (pa3Hyio) IBUTraTeIbHYIO
AKTUBHOCTb, U KpPacHBIE, CIIOCOOHBIE K IMTENBHOMY TOHUYECKOMY COKpAaIlie-
HUIO. Beabie 6040KHA OTINYAIOTCS BBICOKUM coaepXaHueM MUOGUOPUILI, TIIMKO-
reHa ¥ IJIMKOJUTHYeCKHX (epMEHTOB, OOECIEYMBAIOLMX SHEPreTUYECKUE O-
TpeOHOCTH MBIIILBI, U HE3HAYHTEIbHBIM CONEPXKAHUEM OelKka MHOIJIOGHHA, OT
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KOTOPOTO 3aBUCUT OKpacKa MbIllL. KpacHbie 8010KHAQ XapaKTEPU3YIOTCSA BbICO-
KHUM colepXaHMEM MUOMIOOMHA M OOMIIMEM LUTOIIA3MaTUYECKUX OpraHejul,
0COOEHHO MUTOXOHAPUH.

Jurarensnsie eauaanbl. CTpyKTypa M GYHKUMHK MBILIEYHBIX BOJIOKOH TECHO
cBg3aHbl. C GYHKLIMOHAJIBHON TOUKH 3PEHUS MBIILLA COCTOUT U3 ABUTaTENbHBIX
eIMHUL, — IPYII MBILIEYHBIX BOJOKOH, MHHEPBUPYEMBIX OTHUM ABUraTEIbHBIM
HENPOHOM IepeIHUX POTOB CIIMHHOIO MO3Ta, KOTOPhIE COKPALIAIOTCS OJHOBpE-
MeHHO. Y yejoBeKa ABUraTeIbHAsT eIMHULA cocToUT U3 150 1 Goslee MbliLieYHBIX
BOJIOKOH. B mpeaenax omHOI MblIIEYHONH eIMHULIBl BCE MBIIIEUHBIE BOJIOKHA CO-
KpallaloTCsl OJHOBPEMEHHO, HO PAa3IMUHBIE IBUTATEJIbHBIE €AMHMIIBI MOTYT CO-
KpauaThcss KaK ONHOBPEMEHHO, TaK U MOCIELOBATE/ILHO.

Paznuyalor nBe pa3sHOBUAHOCTU JBUIATEJIbHBIX CAUHULI: MEIJeHHble U ObI-
CTpbIE.

Meodnennovie deueamensroie eOuHULbl COCTOST B OCHOBHOM M3 O60OraTbIX MUTO-
XOHAPHUSIMU M OKUCIUTEJbHBIMU (epMEHTaMU KPACHBIX MBIIIEYHBIX BOJOKOH.
OHM pa3BUBAIOT HEOGOJBIUYIO CUIY, COKPALLAIOTCSl MEJIEHHO, BBIOJHSIOT IJIH-
TeJNbHYIO paboTy yMEPEHHON MOIIHOCTHU, IIPAKTUYECKU HE YTOMIISISICh.

Boicmpote deueamensrbie edurnuyb MOAPA3AEISIOT HA JIETKO YTOMJISIEMble U
YCTOWYMBBIE K YTOMJICHUIO.

IlepBole, T€TKO YTOMIJISI € M bl €, €IUHULIBI 0Opa30BaHBI GEJTBIMU MbI-
IeYHBIMA BOJIOKHAMU, COKPANAlOTCs ¢ OOMbILIONH CKOPOCThIO, pa3BUBAIOT 0O0JIb-
HUIYI0 CHY, HO OBICTPO YTOMJISIIOTCSI, IO3TOMY CIIOCOOHBI BBHIIIOJHSTh OOJBIIYIO
paboTy, HO B TeYEHNE KOPOTKOTO BPEMEHHM.

Bropple, ycToiWUYu BB E K YTOMIEHHUIW, eAUHUUBI CTOCOOHBI K
OBICTPBIM UM CHJIBHBIM COKpAlUEHHUSIM B TEUEHHUE MPOIOJIKUTEIBHOTO BPEMEHHU.

B cocraB ckeJleTHOI MBILILBI BXOAST MBIIIEUHBIE BOJIOKHA BCEX THIIOB, OJ-
HAaKoO B 3aBHCUMOCTH OT ¢GYHKLHUU B HEi npeodaaaaeT ToT Wik MHoil Tun. CooT-
HOIlIEHWEe WX B KaXIOW MBbIIULE UHAMBUIYATbHO U F€HEeTUYECKH HeTepMUHUPO-
BaHo. UeM OoJibllie B MBILLILIAX O€JIbIX BOJIOKOH, TEM JIyUllle YeJOBEeK MPUCIOCcO0-
JIEH K BBITTOJTHEHHUIO paboThl, Tpedyloliei 60blioi CKOPOCTH U cuibl. Ilpeoba-
JAHWe KPacHBIX BOJOKOH 00€CIeYMBaeT BHIHOCIMBOCTb MPU BBIMOJTHEHUU ILIM-
TeJIbHOH paboThI.

HMCTOYHHUKOM SHEpPrun [T MBIILIEYHOrO0 COKpAalUeHUST CIYXUT THIPOJIU3
ATO.

Cosgepiuast paboTy, CKeJeTHasl MBILLIA NMPeBpallaeT XMMUYECKYIO SHEPTUIO B
MEXaHWYECKYIO C 1OCTaTOYHO BBICOKOI 3(pPeKTUBHOCTBIO: TONBKO 30—45 % Te-
psieTcsl B BuIe TeIuia.

CoctaB ckenerHodf mMpimmpl. B cocTtaB cKeneTHOW MEIIIIbI BXOASAT BOAA
(90 %), mnoTtHble BelecTBa, B ToM yucie AT®, Gelku, riIuKoreH, KpeaTUHUH,
docdaTsl, MONIOYHAST KUCIOTA, AMUHOKUCIIOTBI, XOJIECTEPOJI, COJM OpTraHuYec-
KHX ¥ HEOPraHWYeCKUX KHUCJIOT.

benxy cKeleTHOM MBILILBI JEASTCS Ha 3 OCHOBHBIE IPYIIIIBL: CapKOIia3Ma-
TUYECKUE, MUODUOPWILISIPHBIE U GEIKU CTPOMBI.

KcapxonnasMaTrueckuM BeqKaM OTHOCATCA: a) COeqHHE-
HUs1, obnagalonie BHICOKOH epMEeHTAaTHBHOUN aKTUBHOCTBIO, JIOKAIN30BAHHBIE
B MUTOXOHIPHUSIX U KaTaJIU3UPYIOLLHE POLIECCH TKAHEBOIO NBIXAHUSI, OKHUCIU-
TeJBHOro GochOopUINpOBaHUs, 6EJIKOBOTO U XUPOBoro oGMeHa; 6) OeJKH rpyI-
MBI MMOTEHA U IbIXaTeJbHBINA MUTMEHT MUOTJIOOMH.

MuodpubpunanspHbe 6€J1 KM NPeAcTABIEHbl XOPOILIO PACTBOPHU-
MBIMU MUOZUHOM, GKMUHOM U axmomuo3urom. K 3Toit XKe rpyrre oTHOCATCS TaK
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HAa3bIBAEMBIE PErYJISATOPHbIE OCIKU — MPONOMUO3UH, MPONOHUH, O.-GKMUHUH T
B-axmunun, o6pasyIolline ¢ AKTOMUO3UHOM €IMHBIIA KOMIUIEKC.

Benku CTpoMbl — Kkoaiazed W 34acmuH — Y4acTBYIOT BMECTE C JIEMEHTaMU
CTEHKU COCYIOB Y HEPBAMM B MOANEPXKAHUU CTPYKTYPbI MBILLEYHOH TKAHH.

CTPYKTYPHO-®YHKIITTOHAJTBHBIE OCHOBBI
MBIINIEYHOI'O COKPAIIIEHUA

Henan ckenerHas Mplmua

CkeJjieTHas MbILUTIA COCTOUMT U3 MHOXECTBA MHOrOSIIEPHBIX MBIILIEYHBIX BO-
JIOKOH, UMEIOIIUX TOYKU MPUKPEIIeHUs K KOCTSIM, TECHO MPUIEraloluM APYT K
Ipyry u pabortamluuM rnapasiesbHo. Ha puc. 7.1 npeacrabieHbl epapXudecKue
YPOBHH OPraHU3ALUM CKEJIETHON MBILULIBI.

MbimedHoe BOJI0OKHO H MHOGHOpHIIa. Kaxoe MBIlIE4HOE BOJIOKHO COCTOMUT
U3 MHOXECTBA CYObeIUHUL — MUOGUOpUAL, KOTOPblE BKIIOYAIOT B ce0s MOBTO-
psoluMecss B MPOAOJbHOM HaIpaBJIeHUU OJIOKM — CapKOMEphbl, SIBJISAIOIMECS
(YHKIIMOHANBHBIMU €AMHULAMM CKENETHBIX MbIliL. MUuobUOPUIUIBI OTAETBHOTO
BOJIOKHA CBSI3aHBI TaKUM 00Gpa3oM, 4TO pAaCIOJIOKEHUE CApKOMEPOB COBIALAET.
[Mpy HaGniOAEHUM B CBETOBOI MUKPOCKOII 3TO CO3aeT KAPTUHY MO M € P € 4-
HOH McYepuYeHHOCTH, YTO ABJISACTCS XapaKTEPHBIM MPU3HAKOM CKeJIeT-
HOTO MBIIIIEUHOI'O BOJIOKHA.

Mmuodubpunna u capkomep. CapkoMepsl OTAEJIeHBl IpYyr OT Apyra Z-iuiac-
THUHKaMHK, KOTOpBIE COAepXaT OeIoK o-aKTHHWH, OOHApYXeHHBbIH BO BCeX CHO-
COOHBIX K IBUXEHUIO KIJIETKAaX.

Capkomep H ¢unamentsl. B coctaB capkoMepa BXOASIT TOJCThIE U TOHKHE
HUTHU OEIKOB aKTMHA U MHO3MHA. B 00oux HampaBlIeHUSX OT Z-TNACTHHKU TS-
HYTCSI MHOTOYMCJIEHHbIE TOHKHE HUTH AKTHHA, MEPEIIETAsICh C TOJCTHIMU HUTS-
MM MUO3MHA. MHO3MHOBBIE HUTH 00pa3yioT HauboJiee IUIOTHYIO YacTh CapKoMe-
pa, HasbIBaeMylo A-TUCKOM. BymayuM aHM3OTPOMHBIM, OH CUJIBHO TMOJSIPU3YET
* BUIMMBIA CBET.

CaeTblil yYacTOK B LieHTpe A-IMcKa HasblBalOT H-30HoU, B cepequHe KOTO-
poit HaxonuTcss M-nuHUS. B Heit nokanmuzoBaHbl depMeHThl (KpeaTUHUHKHHA-
3a), Urpalolye BaXHYIO poJib B 3HEPreTUYECKOM KJIETOUHOM MeTabou3Me.

YyacTok capkoMepa MeXay ABYMSI A-TMCKaMM Ha3bIBalOT J-duckom; BCien-
CTBME CBOJHCTBA U30TPOITHOCTH OH MOYTH HE IOJISIPU3YET CBET.

Ha yyacTkax B3auMHOIO IepeKpblBaHUSI IUCKOB KaXAblii MWO3MHOBbII
(ToJsicThiil) PUNAMEHT OKPYXEH IIECThI0 AKTUHOBBIMM (TOHKHMM), KOTOpPbIE OT-
JIEJISIOT ero OT APYTUMX TAKUX XKe TOJICThIX MUO3UHOBBIX ¢punameHToB. [Ipouecc
COKpaleHUsT UCUEpYEHHBIX MBIIIIEYHBIX BOJOKOH XapaKTepU3yeTcsl YKOPOYEHHU-
€M M YTONIIeHWEeM CapKOMEpOB, YTO COIMPOBOXIAETCS IepepaclpeneieHuemM
AHU30TPOITHOTO U U3OTPOITHOTO BELLECTB.

MukpocTpyKTypa akTuHOBOro ¢mnamenta. AxtuH (20 % cyxoro Beca muo-
¢uGpwibl) TipeAacTaBieH rnobyisipHoit (r) u dudpussapHoit () dbopmamu.
TIpu MblllIEYHOM COKpallleHMH MMO3UH BCTYIAET B COeNUHEHUE C (P-AaKTUHOM U
obpasyeT GeNKOBLI KOMIUIEKC axmomuosur, obnagarouimii Beicokoit AT®-as-
HOW aKTUBHOCTBIO.

AKTUHOBBIN (PUJIAMEHT BHEILIHE HAMIOMUHAET JBE€ HUTKHU OycC, 3aKpy4YECHHbIE
B JBOITHYI0 crupanb ¢-aktuHa. Kaxmasi OycuHa — rioOyisipHass MoJieKyna
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MUO3UHOBbIE UnameHTbi

Monekyna mvioauHa

Puc. 7.1. Uepapxuueckue ypOBHU OpraHM3allMM CKEJETHOM Mblubl (no Bloom, 1968).
OOGBsAACHEHHE B TEKCTE.

r-akTHMHAa, KOTOpas B COBOKYITHOCTU 0Opa3yeT ABOMHYIO CIIMPaJib BCAEACTBUE TTO-
NApU3aLH.

OIHUM KOHLIOM AKTHMHOBbBbIE (DUJIAMEHThl NMPUKPEIJIEHBl K KOMIIOHEHTaM
Z-nvHuM. B yriy6ieHUsIX aKTUHOBBIX CIIMpaJieil Ha pABHOM pAacCTOSSHUM JpYr OT
apyra (40 HM) JexXaT HUTEBUIHbIE MOJIEKYJIbI OeJIKa mponomuosuna, K KaxXIon us
KOTOPbIX TIpUKpEIJIeH [JIOOYNSIpHbI Genok mponoruH. TpONOHUH COCTOUT U3
cyopenuHull «T» (CBA3BIBAIOT TPONOMUO3UH), «M» (CBA3BIBAIOT AaKTUH U MHIU-
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OHpYIOT CBA3BIBAHME AKTHUHA C MUO3MHOM) U COEIMHEHHBIX C HUMH CYObeINHMIL
«C» (cBs3biBaloT HoHbl Ca?t).

TponoHun-mponomMuo3uHoGsLll Komniekc UrpaeT BAXHYIO POJb B MEXaHU3Max
MBILIEYHOro cokpaiieHus. CoeAuHssACh ¢ TPOMIOMMO3UHOM, TPOIIOHUH o0pasyer
KOMILTEKC, KOTOPBIM MPUKPEILISETCS K AKTUHOBBIM HUTSIM, IOBBIIIAS YYBCTBU-
TEJbHOCTh AKTOMUO3MHA K MOHAM Kanbuus. [TocienHeMy NMpHHAIIEXUT OTPOM-
Has poJib B peaTu3alMM MBILLEYHOTO COKpPALIEHHUSs], TAK KaK TOJbKO B IMPUCYTCT-
BUM KaapLusA B KoHueHTparuu 1077—10"¢ AT® crmocoOGHa BBEICBOGOIUTHL SHEP-
THIO.

MukpocTpyKTypa MHO3HHOBOrO unamenTa. MUO3MHOBBIE KOMITOHEHTHI CO-
CTOAT U3 HECKOJNBKUX MOJIEKYJ], OAUH M3 KOHLIOB KOTOPHIX 0OpasyeT 06oiiHyi0
2106YAAPHYI0 20106KY, & IPYTOil COCTOUT U3 weliku U xeocma. I'onoBka obnagaer
¢epMeHTATUBHON! U aKTMHCBSA3BIBAIOLLEH aKTUBHOCTBIO, CBOMCTBEHHOH MMO3U-
Hy, ¥ 06pa3oBaHa TaK Ha3bIBAEMbIM TSIKEJIbIM MEPDOMHUO3UHOM. B oT/iinyue ot ro-
JIOBKH XBOCT COCTOUT M3 JIETKOT'O MEPOMHO3UHA.

Bce ronoBKM MHO3HHOBBIX MOHOMEPOB, 00pa3yloIMX O4HY MTOJIOBUHY TOJIC-
Toro puwiaMeHTa, OpUEHTUPOBAHBI B CTOPOHY ONHOH Z-IUIACTUHKM, a TOJIOBKH
MOHOMepa BTOPOii ITOJIOBUHBI (UJIAMEHTa — B CTOPOHY BTOpPOH Z-IJIaCTUHKHU.
Takasg noasipHass KoHGUTypalUsl UIMEeT Ype3BbIYaHHO BaXHOE 3HAYEHUE B MeXa-
HHU3MaxX MBIIIEYHOTO COKPAICHHUS.

IlomepedHB e MOCTH!KH. YHUKANBHON 0COOEHHOCTHIO MUKPO-
CTPYKTYPbl MMO3MHOBBIX (PHIIAMEHTOB SIBJISIETCSI OTPOMHOE KOJMYECTBO METKUX
BBIPOCTOB, Ha3bIBaEMbIX NMOMEPEYHBIMU MOCTUKAMHU, PACIIONOXEHHBIX BIOIb MU~
O3MHOBBIX HUTE B BHAE IBYXHHUTYaTOH crmupaiu. OHM CITOCOOHBI CMEIIAThCS
BOKpYr ¢uiaMeHTa Ha 120°, yTo MO3BOJISIET UM CMBIKATBCS BO BpeMsi cOKpallie-
HUA ¢ AKTUHOBBIMU dUTAMEHTAMU.

MOJIEKYJIAPHBI MEXAHIH3M MBIIIIEYHOTO COKPAIIEHUA

Bonee 100 netr Ha3ax ObLIO BHIABUHYTO MPEATONOXKEHUE, YTO CAPKOMEPHI BO
BpeMs PACTSDKEHUSI MM COKPALUEHMSI MBILIIBI U3MEHSIOT CBOKO IIMHY, YTO B
1IEJIOM COOTBETCTBYET U3MEHEHHIO JIMHBI MbIlILbl. OmHako B 1954 r. I'. Xakcau
1 H. X3HCOH 0OHApyXWJIU, YTO MUO3UHOBBIE (A-ANCK) U aKTHHOBBIE (J-IHCK)
dunaMeHTEl He U3MEHSIOT CBOCH UIMHBI IIPH YKOPOUEHUU UJIM YIJIMHEHUHU cap-
koMepa. Ha camoM nene uaMeHeHUe IJIMHBI capKoMepa 00yCIIOBIEHO 83AUMHbIM
nepexpviéanuem AKTUHOBBIX U MMO3UHOBBIX ¢GuiaMeHTOB. BT0 HabJoneHue
JIENIO B OCHOBY TEOPHH CKOJIbXKEeHMs HATeH (puc. 7.2).

CorjlacHO 3TOil TEOPUM, KAIOUEGHIM MOMEHMOM 8 PA3GUMUL MbIULEYHO20 CO-
Kpaujenus a6131emca nocaedogamenbroe Ces13bl6aHUe HECKOAbKUX UeHMPO8 MUOZUHO~
601Ul 20/106KU NONEPEYHO020 MOCMUKA ¢ onpedeneHHbiMU YHaCMKamMi HQ aKmUuHo8biX
gunramenmax. Cxonp3siiiee IBUXE€HHE MHUO3IMHOBBIX M AKTUHOBBIX (PUIAMEHTOB
IPYr OTHOCHUTEJNIBHO JIpyra obGecleyuBaeTCss CHJIaMHM, BO3HUKAIOIIUMHU BCJIENCT-
BHe MX B3aHMMOIEHCTBHS, KOTIa aKTUHOBBIE (PUIAMEHTHI ITYOOKO BTSITUBAIOTCS
10 HampaBJIeHUIO K LIeHTPY A-nucka. IIpu pacciabieHUU WK pacTsXeHUM cap-
KoMepa 00JIacTh B3aUMHOTI'O TIepeKPbIBAHUS TOHKUX M TOJICTBIX HUTEH CyXaercs.

HMCTOYHHKH 3HEPrHM A8 MbIIETHOr0 COKPAameHHA. AKTUH U MMO3MH CaMH
no cebe ¢pepmentaTuBHOU (AT®-a3Holf) aKTMBHOCTBIO HE 00JamaloT, T.e. He
CITOCOOHBI OCYIecTBUTE THAPOu3 AT® U MojayYuTrh HEOOXOTUMYIO IJISI COKpa-
LIEHUS SHEPTHUIO.
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Puc. 7.2. MonekynspHblii MEXaHW3M COKpallleHHsl CKeJIETHON MBbILLLIbI.

A — paccnabneHHoe cocTosiHMe; b — npukpensieHHe MHO3MHOBOI TONIOBKM K LIEHTPaM CBSi3bIBa-
HHM#A aKkTHHa; B — BpalueHHe roJoBKH MHO3WHA, TAHYLIEe AKTHHOBBIH (HIaMEHT M BBI3BIBAIOLLECE
ero cKo/bXeHHe BIoJib MHO3HHOBOTO (hunamenTa. BHH3y npeicTaBneHa cxeMa «lLapHHPHOTO» Me-
XaHU3MA.

Best AT®-a3Hasi M aKTUHCBSI3bIBAIOIAsi AKTUBHOCTh MHO3MHA COCPEIOTOYEHA
B ero ronorke. CBA3bIBASICh C AKTUHOM, TOJIOBKA ITOTIEPEYHOr0 MOCTUKA ITpHobpe-
TaeT akTHBHOCTh AT(askl U «3anmyckaer» B MPUCYTCTBMM MOHOB MAarHMUs Kackap
peakluii, MMEeIOLIMX HeoOpaTUMBIH LIEITHON XapakTep M IPUBOISIIUX K BblIese-
HUIO 3Hepruu. JIns NpUKperieHUs MOMepeyHoro MOCTHKAa HeobxoauM cBobo-
HbIii BHYTPUKJIETOYHBIN KaJIbLIM/ B KOHLIEHTpaLuu He MeHee 1077 M.

Cuna Uil CKOJIBXEHUS TOJICTBIX U TOHKUX GUIAMEHTOB OTHOCHUTEIBHO APYT
Jipyra reHepupyercs 3a cYeT BpallleHUsd MUO3MHOBOM rOJIOBKM, a 3aTeM Ilepeiaa-
€TCsl Ha TOJICTYIO HUTh 4Yepe3 IIeiKy MoJiekyl Muo3nHa. lllelika obpasyer moc-
MuKoeslli WapHup, COeIUHSIOUIUI rOJIOBKY MUOZUHOBON MOJIEKYJIbI U MUO3UHO-
BBII (priTaMeHT.

BpaiieHue obecriedBaeTcsi HECKOJIILKUMU KEHMPamu C6A3b8aAHUA HA MUO3U-
HOBOll 20106Ke, KOTOPBIE IMOCIeI0BATE]bHO B3aUMOJIEHCTBYIOT ¢ COOTBETCTBYIO-
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IIMMM LEHTpaMH Ha aKTMHOBOM ¢unameHrte. IIpH 3TOM aKTUH-MHO3IUHOBOE
CPOACTBO BO3pacTaeT oT LeHTpa M; Kk My, ot M, K M; u 1.4, TeHaeHuus K Bpa-
LIEHUI0 MUO3MHOBOI TOJIOBKH YCHUJIMBAeTCsl Cpa3y Moclie NpHKpeIieHUs K mep-
BOMY M3 [OCJIEOBATEJbHO PACIOJ0XEHHBIX CTAOUNBHBIX LEHTPOB (LIeHTpY M),
yTO 00ECIEeYMBAET MMOC/IENYIOLIee COeANHEHUE C LeHTpaMU My, M3, My, Kaxmblit
M3 KOTOPBIX 00J1a1aeT BO3pacTaIOUIMM MUO3UH-aKTUHOBBIM CPOICTBOM IO CpaB-
HEHMIO C MPEeAbLOYLINM. :

IIpy 3TOM MOCTHMKH IOCJEAOBATENBHO MPUKPEIUISIIOTCS K aKTHHOBOMY M-
JJAMEHTY CBOMMM TOJIOBKAMH, Pa3BUBAIOT CHJIY, CIBHUTAIOT (GDMIAMEHT, OTXOMAST U
BHOBb IPUKPEILISIOTCS B JPYTOM MECTE.

IInst Toro 4TOObI B TeYeHHE IUTUTEIBLHOTO BpeMeHU MOMIEepPXWBATh aKTHUB-
HOe COKpallleHUe MEBIIIEYHOro BOJOKHA, IOMEPEYHbIE MOCTUKH paboTaioT
ACUHXPOHHO, T.€. B TOT MOMEHT, KOTJAa YacTh M3 HUX OTCOEIMHSETCH, ApY-
I'Me MPUKPEIUISIOTCS K aKTWUHY, HO YXe Jaiblile, CABUTAsCh B HaIpaBleHUU
Z-TIacTHHOK, MOJiepXuBasi cKojbXeHue cdunameHToB. CornacHo obpasHOMY
BBIpaXXeHUIO0, MUO3UHOBBIE TOJIOBKH «CO3IAI0T 00bEAMHEHHOE YCUIIME U TIPOUC-
XOIUT TpebOK, NpOIBUTAIOLIMII AKTMHOBYI0O HUTh K CepelUHe capKomepa»
[Proarr U., 1985].

Kaxnblif OMMHOYHBINA LUK MPUKPEIIEHUS], MTOBOPOTA U pacCoeIMHEHUs
MOJIEKYJ] MUO3HMHA M aKTHHA YKOPAYMBaET JUIMHY MBI HA 11 HM. [TocKoabKy
Kax[aas ToJicTasi HUTh MUO3MHa uMeeT okoio 500 MoneKyJIsIpHBIX TOJIOBOK, KaX-
JbI U3 YKa3aHHBIX IIMKJIOB BO BpeMsl ObICTPOro MBILIEYHOTIO COKpAlEHUS OCY-
LLIECTBJISIETCS OKOJIO 5 pa3 B 1 c.

COl'[pSDKel-lHe BOSﬁy)KI(EHHﬂ H COKpallICHHA

ITpouecchl Bo3OyxAeHUs (AenONsipU3allui) U COOCTBEHHO MEXaHMYeCKOro
MBILIEYHOTO COKpAILlEHHWSI TECHO CBSI3aHbl IPOLIECCAMU 31eKMPOMEXAHUUECKO20
CONPANCEHUSA.

B cocTogHMM moxos rojoBKa MOCTUKAa MUO3MHa ¢ochopuiMpoBaHa, T.e.
HECeT HEKUMH «3HEpreTMYecKUi NMOTeHLHA», HO He criocoOHa B3aMMOJEHCTBO-
BaTh C LEHTPOM aKTHHA, TaK KaK MeXIy HUMU «BKJIMHEHa» cUCTeMa «BJIOoKUpY-
IOIIUX» OEJIKOB — HUTHU TPOIIOMUO3MHA U IJIOOYJIBI TPOIIOHUHA.

I[Ipu BO30YXKIneHHMM IMOTEHIMAT OeHCTBMSI Ha IJIa3MaTHUYECKOW MeMOpaHe
MUOGDUOPUIIIIBI, BOSHUKAIOIIMAIA BCIEACTBUE CMHANTUYECKON NMepeaayud CUTrHaia
C aKCOHAa MOTOHEHpPOHA, OLICTPO PaCIpPOCTPAHSIETCS 10 CUCTEME CBOEOOpPA3HLIX
«BBISIYUBAHUI» MeMOpaHbI — IIOoMepedyHbIM, WIM T-, TpyboukaM. Otxons
BHYTPb M B3aMMOIEUCTBYS C KaxXxHaoil MUOPUMOPWILIOH, OHM KaKMM-TO obpazoM
MepejalT CUTHAT 3HAOIUIA3MAaTUYECKON CETU, SBJISIOLIENCS T[IaBHBIM Jerno
KaJIbLI M.

M3 KOHLIEBBIX U JlaTEpaJbHbIX LIUCTEPH CApKOIUIA3MATUYECKOH CETHU OCBO-
0O0XJAI0TCSI MOHBI KaJIbLIUSI, KOTOpbIE CBA3BIBAIOTCS C Oe1KOM — mponoHurom C.
Ilpu 3TOM MPOUCXOIUT KOH(pOpMALUSI €ro MOJIEKYJ, B YACTHOCTU CYOBbEIMHHULLBI
TPOMOHUH-].

B paccnabieHHON MbILLLE mponorun-] KPENKO CBSI3aH C MOJEKYJION aKTUHa
Oyiarofaps TOMy, YTO B MECTE CBSI3bIBAHMSI TOJIOBKA MUO3WHA C AKTUHOM IIPHCO-
enuHsSIETC OEJOK TPOIIOMHO3UH. 1POnoHUH-MPOROMUOG3UHOGYII KOMNAEKC 4ACTO
paccMaTpuBalOT Kak «0eJloK pacciabieHus», OCKOJIbKY OH OJIOKMpYyeT B3auMO-
JNeACTBUE aKTUHA U MUO3MHA.
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Koraa HoHBI KaJbIMs CBA3bIBAIOTCS ¢ TPOMOHUHOM C, MOJIEKYISIDHBIE CBSI3U
TporoHUHAa-1 ¢ aKTUHOM ocabeBalOT, U MOJIEKYJIa TPOIIOMUO3HMHA TepeMellaeT-
cs BIOJIb MBILLIEYHOTO BOJIOKHA. Takoe nepeMellieHUe B CBOIO ouepeb OOHaXAa€eT
30HBI CBSI3bIBAHKUS MUO3MHOBBIX TOJIOBOK ¢ aKTUHOM. I1pM KaxioM CBS3bIBAHUU
MOHOB KaJIbLUs C MOJIEKY/ION TPOIIMHA OOHAXAETCS CEMb CBS3bIBAIOILIMX MUO3UH
JIOKYCOB, HHBIMHU CJIOBAMM, B MPUCYTCTBUM MOHOB Ca?* TpOIOHMH ToBepraeTcs
KOH(OPMALKUU U «OTOJABUraeT» HUTh TPOIIOMUO3HHA, NaBasl MUO3UHOBOI TONI0B-
K€ COeIMHUThCA ¢ akTMHOM. Braromapsi aTUM mpoiieccaM oOpasyeTcs Kpemkas
MOJIEKYJISIPHAsA CBA3b T'OJOBKUM MHO3MHA ¢ aKTUHOM. IIpu mapHUpHOM mepeme-
IIEHUU TOJIOBKM MUO3MHA C AKTUHOM MPOUCXOAUT MblieUHOe COKPalyeHlLe.

Pacciaadsiende MbIIIIbI

Cpa3sy xe 1nocjie BHICBOOOXIEHHUSI HOHOB KAJIbLIMS U3 CapKOIIa3MaTUYECKOM
CEeTU HayMHaeTcs ero ObICTpasi peakKyMyasiLus MyTeM aKTUBHOIO TPaHCIIOpPTa B
MpOOJIbHBIE LIUCTEPHBI, OTKYAa OHU AUGbdYHAUPYIOT B TEPMUHAIbHBIE LUCTEP-
HBI, Te U XpaHATCA O0 CJIedyIolero BEICBOOOXKIEHUS IMOM BJUSIHUEM HepPBHbIX
uMnynabcoB. 1o Mepe TOro Kak KOHUEHTPAaUUs MOHOB KaJbLUUS B LIUTOTLIa3Me
CHUXAETCsA, MOJIEKYJISIpHbIE XUMUYECKHE B3aUMOAEUCTBUS MEXIY MUO3UHOM U
aAKTUHOM ocjabeBaloT. OTaeseHue MUO3HHOBOM roJIOBKM OOYCJIOBJIEHO CBSI3bIBA-
HueM Mg?*-AT® c aktuBHbIM LeHTpoM AT®a3sl B rojoBke MuosnHa, ATO
ruapousyercsa B AT®a3sHOM LeHTpe MUO3UHOBOI TOJIOBKU, U THAPOJIU3 COIPO-
BoXIaeTcsd KOH(POPMALIMOHHBIMU U3MEHEHUSIMHU MOCeAHEN, MepEBOASIIMMU ee
B BBICOKODHEpPreTuyeckoe coctrossHue. OcBOOOIUBIUMNCS OT KAJbIUS TPOIIOHUH
TEPSET CBOIO aKTUBHOCTD 110 OTHOIIEHUIO K TPOTIOMUO3UHY, U MOCIEIHUI CHOBA
GJIOKUPYET aKTHH; MbllIIIA pacciaadisercsa. ['0loBKa MUO3MHA CMOXET CBSI3aThCs
C HUM TOJIBKO IocJje pa3BuTus chenyioiero IT1.

AKTUBHBIN TPaHCMOPT MOHOB KAJBIIMS B CAPKOIIA3MATUYECKYIO CETh TAKXE
obecrieunBaercsa sHeprueit AT®. Cywecmeenno mo, umo ATD ne ucnoavzyemcs
HenocpeoCmeeHHo 045 pa3eumus Cuibl 8 NONepeHHoM MOCmUKe, HO OHA Heobxoduma
04 pa3seQuHeHUs 20A08KU MUO3UHA U QKMUH0G6020 (urameHma. DTO MO3BOJSIET
roJIOBKE BHOBb IPUCOEIMHSTHCS K aKTUHY U MOBTOPATh UK. Korma MuosuHo-
Basi TOJJOBKA BHOBB NPUCOEIUHSIETCSI K AKTUHOBOMY (PMIAMEHTY, 3arlaceHHasl B
Heil HepTrUs HCMNOJb3yeTcs IJIsl BpAallleHUs TOJIOBKM OTHOCUTEJBHO aKTHHA, U
IIPOUCXOIUT €ro aKTUBHOE CKojbxeHue. [lpu cienylolieM oTaeleHUM MUO3MHA
OT aKTUHOBOIo (UJaMeHTa LIMKJ ITOBTOPSIETCS, HO YX€ HEeMHOro Jajiblle 10
X0y akTUHOBoro ¢uyiameHTa. Takum oOpazoM, MpouLecC CKOJbXEHHUS CKIaIbl-
BaeTcsl U3 OTACJBbHBIX MUKPOCKOITUYECKUX CTAAUI NTPUCOEAUHEHUS, BPALLIEHUS U
OTCOENIUHEHUSI OIPOMHOIO KOJIMUYECTBA IMOMEepPEeYHbIX MOCTUKOB, COIEPXAIUXCS
B KaXIOM capKoMmepe.

PEXHUMBI MBIITEYHOTO COKPAIHEHUA

OO0BenrHsIACh B MYYKH, MBILIEYHBIE BOJIOKHA 0Opa3yloT Mbiuiny. Creuudu-
YEeCKHUM CBOMCTBOM MBIILILL SIBISIETCS COKPAMUMOCMb; COKpauerue TposIBIsieTcs] B
YKOPOYEHUH MBIIILbl U PA3BUTHU €10 MEXaHWYECKOro HamnpsikeHus. B 3aBucu-
MOCTH OT YCJIOBUM CTUMYJISAIUU U GYHKIIMOHAJIBHOTO COCTOSSHUS MBIIILBI MOXET
BO3HUKHYTb OIMHOYHOE, CIMTHOE (TETAHUYECKOE) COKPAILlEHUE WK KOHTPAKTypa
MBILULBL.

101



L]

——
N\
5 g e ot o g g
/
TF

|
|
| | \ e )
[ | — l | [
] f 2—H+—- 3
i A TRFATERN I |
N " H
LN 7 e_| % r B 6 a
B A

Puc. 7.3. Dnekrporpacduyeckas xapakTepuCcTHKa OAMHOYHOIO MbILLIEYHOTO COKPALLEHHS.
[TpoucxoxkneHue 3ybyaTroro M rjnaakoro TeTaHyca; onTUMyMa M MECCMMyMa YacTOThl pa3-
IpaxKeHUs.

A — 6GMOMOTEHLMAN M MEPHOAbI MBIILIEYHOro COKpallleHHsi: | — naTeHTHbIH, 2 — yKopoueHus,
3 — paccnabneHus; a — OINMHOYHBIE COKpaweHns, 6 — 3yGuarelil TeTanyc, B — nepexon 3ybua-
TOro TeTaHyca B IJIaakui, I — rMaakuil TeTaHyc, O — YBelHYeHHe aMIUIMTYIbl COKpallleHHs NpH
ONTHMAUIBHON YacTOTe pasdpakeHusi, € — paccnabieHHe MbILIUbLI NPH NECCMMANBHON YacToTe
pasnpaxeHus. b — nepuonsl uaMeHeHHs Bo3byaumocTH: a, 6, B, r — HOpMajbHas BO3DYOIHMOCTD,
I — cybHopManbHas BO3OYIMMOCTB, € — CYNEpPHOPMasbHAaA BO3GYAHMOCTb, X — OTHOCHTE/IbHas
pedpakTepHocTb, 3 — abconioTHas pedpakTepHOCTb, H — 3K3WIbTALMA.

OnuHoYHOE MBIIIEYHOE COKpalleHHe

Ilpu pasgpakeHHH U30JUPOBAHHON CKEIeTHOW MBIIILBI (MKPOHOXHAS
MBIIILIA JISITYLUIKU) OMMHOYHBIM MMITYJIbCOM TOKA [MOPOroBOM WM HAIIOPOroBOi
CUJIBI BOZHUKAET OJMHOUYHOE MbILLIeYHOe coKpaleHue aiutensHocteio 0,11 ¢, B
KOTOpPOM pasjIMyaloT: aameHmHbiil (CKpbITBIA) mepuon cokpameHus (10 mc),
tasy yxopowenus (50 mc) u dasy paccaabaenun (50 mc).

MBlILIeYHOMY COKPALLEHUIO MPELLECTBYET poliece BO30YXIEHUSs, 3JIEKTPO-
rpagHYECKUM TpOsBJIEHHEM KOTOpOro siBidercs OuornoreHuuan. [To BpeMeHU
CBOETO Pa3sBUTHUsI OMOMOTEHIIHAN COBMNA/AET C JIATEHTHBIM [T€PUOJOM MBILLEYHO-
ro COKpalleHMsl.

Bo30yauMocTh MBILILBI BO BpeMsi OMWHOYHOIO COKpPAILEHHS M3MEHSEeTCs B
COOTBETCTBUM ¢ (paszaMu noreHuMana aeiicreus (puc. 7.3).
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I'pagueHT MBIMIEYHOr0 COKPALICHHA, AMIUIMTYA OOWHOYHOIO COKpalleHUs
MBIIIBI 3aBUCUT OT KOJIMYECTBA COKpaTUBIUMXCSE MHOGUOpUILI. Bo3bynuMocTh
OTIEJIbHBIX T'PYIII BOJIOKOH, COCTABJISIIOUIMX LETYIO MBI, pasiudyHa. [Toporo-
Basl CHJIAa TOKA BBI3BIBAET COKDALLEHUE JIMIIb HauboJiee BO3OYAMMBIX MBIIIEYHBIX
BOJIOKOH; aMIUIMTY/JA TAKOTO COKpAallleHUs MUHUMAaJNbHA. [Ipy yBeTM4eHUM CHIIBI
pa3paxarollero Toka B Impoliecc BO3OYXIEHUsS MOCAeI0BaTEIbHO BOBJIEKAIOTCS
1 MeHee BO30YIMMBble TPYIIB MBIIIEYHBIX BOJIOKOH; aMIUIMTYIa COKpauleHH
CYMMHpYeETCS M pacTeT IO TeX IOp, ITOKa B MBIIIIE HE OCTAHETCS BOJIOKOH, HE
OXBaYeHHBIX MPOILIECCOM BO3OYXIeHHSI. B 3TOM ciyuae perMcTpupyercsi MakCcH-
MaJibHas aMIUIMTYNA COKpalIeHUs, KOTOpas MPH HajbHEHIIEM pazapaXeHUu He
yBEJIMYMBAETCS HECMOTPSI HA HapacTaHUe CUJIbl TOKa.

Terannyeckoe COKpalleHue

B ecTecTBEHHBIX YCIOBHMSX B OpraHH3Me OIMHOYHOE MBIIIEYHOE COKpalle-
Hue He Habmomaercs, TaK KakK IO IBUraTeJIbHBIM HepBaM, WHHEPBHUPYIOIIUM
MBILILY, WAET YaCTOTHAs] MMITYJbCAllUsl, BBI3BIBAIOLAS CYMMALIMIO OJUHOYHBIX
coxpaiteHuit. CIuTHBIE (TETAHUYECKHE) COKPALLEHHUS JIETKO IIPOCIEAUTH B MPO-
CTOM OIIBITE HAa HEPBHO-MBIIIEYHOM IIpenapaTte JISITyIUKHU.

Ecnu uHTEpBaN MEXIy CIEAYIOLIMMH IPYF 33 APYIOM Da3fpaXeHUsIMU Ipe-
BBIIIAET JIMTEIBHOCTE OTMHOYHOro cokpaiueHus (6onee 0,11 c), Mblia ycme-
BaeT TMOJIHOCTBIO paccinadbuthesi. OMHAKO €CIM YBEJIMYMBATDH YACTOTY pasjipaxe-
HUSI, TO KaXIbIi ITOCJIEIYIOIUI MUMITYJIbC TOKa MOXET cOBIMAcTh ¢ a3oif pac-
cnabseHUs MBIIULBI B TpeablIyllieM LMKIe. AMIUIUTYIbl COKDAlLEeHUIl OymyT
CYMMHPOBAThCS, U BO3HUKHET 3youamuiii memanyc. Ilpn nanpHeiinieM yBenuye-
HUH Y9ACTOTHI pasApaKeHHs KaXIblil MOCIEAYIOIIMHA UMITYJIbC TOKA NEHCTBYET Ha
MBIUILY B TOT ITIEPUOM, KOIIa OHAa HAXOAUTCS B COCTOSIHUM YKOpoueHUs1. Bo3HU-
KaeT 2AadKuli memaHyc — RJIMTEIIBHOE YKOPOUEHHUE, He IpepblBaeMoe pacciabiie-
HueM (cM. puc. 7.3). CymMapHas aMIUIUTYIA TeTAHMYECKOI0 COKpAILEHUS 3aBH-
CUT OT 4YacTOTHl pasapaxeHus. YacTora, IMpv KOTOPOH KaXAbIA IMOCHEAYIOLIUIA
HMMITYJIBC TOKA coBMagaeT ¢ ¢a3oil MOBBILIEHHON BO30YIUMOCTU MBILLULBI, BBI3bI-
BaeT CaMyK0 BBICOKYIO aMIUTUTYLY TeTaHyca (OITHUMYyM 4acToTsl). bojee Bricokas
YacTOTa pa3fApaXxeHHus, P KOTOPOH KaXIbIi MMOCAENYIOUMI UMITYJIBC TOKA CO-
BMafaeT ¢ MepuoaoM abCcoMoTHOUH pedpaKTepHOCTH NpEeAbIAYLIero LUKIa BO3-
OyXIEeHHUs, JIEXUT 3a IpeneaaMu PYHKIHOHAIBHON JIaGMIBHOCTH TKaHU U HPU-
BOIMT K pe3KOMY CHUXEHHIO aMILTUTYIBI COKPALUEHHUS (ITECCUMYM YacTOTHI).

B ecTecTBEHHBIX YCJIOBMUSIX YBEJIMYEHHE CHJIBI COKpALUEHHS CKeJleTHOM
MBIUILBI [TPOMCXOAMT 3a CYET YBEJNMYEHUSI YUCJIa AKTUBHBIX HEHPOMOTOPHBIX
eIVHML, BO3pACTAHUSA CUHXPOHHOCTH COKpallleHU# mpoTobubpwLI, yyalleHUs
HMMITYJIbCALIMY B ABUIaTeIbHBIX HepBax. CoKpalllasich, MBIIILA BHIIOJHSET OMpe-
IENEeHHYI0 pa0oTy, BEJIMYMHA KOTOPOI 3aBHUCUT OT KOJIMYECTBA COKPALIAIOLUIUXCS
BOJIOKOH, I€pBOHAYaJbHOW I[UTMHBI BOJNOKHA, HATpy3KH, TeMIIa COKpAILEHWH,
CTENEHH TPEHUPOBAHHOCTU CYOBEKTA.

B

BUABI PABOTBI

®dusnyeckas pa60Ta, CoBeplIaceMast CKEJCTHBIMU MBILILNAMHU, OCYLIECTBIIA-
€TCsA 34 CYET COIJIaCOBaHHOI'O U3IMEHEHUSI TOHYCA U NJTUHBI MBILUIIL.
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® H3omonuueckue cokpauienus XapakTepH3ylOTCSl YKOPOUYEHUEM MBILILBLI Oe3
U3MEHEHUS €€ HaNpsDKEeHMsl NMPHU MOCTOSTHHON BHEIIHEH Harpyske; BoC-
MPOU3BOAMMBI B 9KCIIEPUMEHTE, a B p€aIbHOU XU3HU OTCYTCTBYIOT.

e M3zomempuueckue cokpaujerus CONPOBOXAAIOTCS YBEIUYEHUEM HaIpSKeHUs.
MBILILBI O€3 UBMEHEHHUS €€ [UTMHBI; XapaKTEPU3YIOT CTATHYECKYIO paboTy.

® AyKkcomoHuyecKue coOKpaujenus BbIPaXalTcsl B USMEHEHUU U JJIMHBI, U TO-
Hyca (HampsiXeHUs) MBIILLBI; XapaKTEPHBI JUTSI €CTECTBEHHBIX BUIOB JIBU-
XeHus1 — Oera, xoabObl, COBEpIIEHUs] AMHAMUYECKOI paboTEhI.

Ecnn 6narogapsi COKpallleHUIO MBILLL MEHSIETCS MTOJIOXEHHE YacTH Tea, TO
MpeoNoJIeBaETCsS CUJIa COMTPOTUBJIEHMUS], T.€. BBITOJHSIETCS TP €0 4 O J € B a 10-
mas padora.

PaboTa, nmpu KOTOpoii CHUJa MBIUILbl YCTYNAeT AEHCTBUIO CUJIbI TSXKECTH U
yIep>KUBAaEMOIo I'py3a, HAa3blBAETCSA yCTyMHalou e i — Mplna ¢GopMaabHO
¢dbyHKUMOHMpPYET, HO HE yKopauuBaercs, a yuiuHsieTcs. CoBepluaemasi pabora
HeIOCTATOYHA JJI TOrO, YTOOBI MOJHSTH WM YAEpXaTh Ha BECY TeJlo, MUMEIOLIee
00JIbLIYIO MacCy. ,

Yinepxuparwu as pabdoTa BHIIOJHSETCS, €CIU Glarogapst cokparie-
HUIO MBIIIIL IPY3 WM TEJIO COXPAHSIOTCS B ONpe/ie;IeHHOM TIOJIOXEHUH, He Iepe-
MellasCh B MPOCTPAHCTBE (HAMPUMEP, YEJOBEK AEPXUT rpy3, He ABurasich). [pu
3TOM MBIIIIBI COKPALUAIOTCS U3omMempudecki, W CUIa, pa3BUBaeMmasi UMHU IIpU
3TOM, YpaBHOBEIIHMBAET Maccy TeJjia U rpysa.

Koraa Mbiiel, cokpalasich, NepeMellaloT TeJIO UK €ro YacTH B MPOCTpaH-
CTBE, OHU BBIMIOJHSIOT MPEOJOJNEBAOILYIO0, WM YCTyNawollylo, paboTy, KoTopas
SIBJISIETCS QUHAMUYECKOIL.

YnepxuBamoliast paboTa, Np¥ KOTOPO# TEJIO WIM €ro YacTH He IrepeMelaroT-
Csl B MPOCTPAHCTBE, a MBILILBI COKPALIAIOTCSI U30OMETPUYECKU, He TIpeomosieBast
pacCTOSIHUS, HA3bIBAETCSI CMAMUYECKOIl.

OnHuM U3 rmokasateneil 3¢ dHeKTUBHOCTU HU3HYECKOM pabOThI ABJISIETCH KO-
3¢ PHUIIUEHT T0JIE3HOTO AEHCTBUS.

Du3ndeckan Harpyska. Pusnyeckasi Harpy3ka BbI3bIBAET KOMIUIEKC COMATO-
BereTaTUBHBIX M3MEHEHUIl B opraHuame: Boapactailor YCC, ymapHblii 00beM
cepaua, AIl, moTpebieHHe OpPraHU3MOM KUCIOPOJA, YACTOTA AbIXaHUS U Ap.
B axTuBHO cokpauianouuxcsi Moimiax dojee yeM B 20 pa3 yBeIMYMBAETCH KpO-
BOTOK, ycunupaercsi meraboausM. [lpu yMepeHHBIX (PU3MUECKUX Harpyskax
0oOMeH BellleCTB MIET Mo a3poOHOMY MyTH; TsiKeNasi paboTa COMPOBOXIAETCS aK-
THBalIMel aHA3pOOHOIrO OKUCJIEHUSI, B PE3yJbTaTe KOTOPOro B MBINIIIAX HaKarl-
JIMBAETCHA MOJIOYHAS KUCIOTA, pa3BUBAETCS MbILUEYHOE YTOMJIEHHE.

Yromnenne — GU3MOIOTUYECKOE COCTOSIHME YeEJNOBEKa, BO3HUKaIollee
BCJIENCTBUE TSXKEJOM WM IUIUTENIbHOW paboTbl, KOTOpasi BbIpaxaeTcsl BO Bpe-
MEHHOM CHUXeHUM padotocrnocobHocTH. MbplieyHoe (dpusnMyeckoe) U ILIeHT-
panibHOe (HEPBHO-IICUXMYECKOE) YTOMJIEHHE OOBIYHO COYETAIOTCS. YTOMJIEHHE
XapakTepu3yercss yMEHbIIEHUEM CHUJIbI U BBIHOCJIMBOCTH MBIIIII, HAapylIeHUEM
KOOpIMHALIMU ABMXEHUI, oclabIeHUeM OTlepaTUBHOM NMaMsITH, BHUMAaHUS, CHU-
XEHUEM CKopocTH Mepepaborku uHdopManuu. I[Ipennosnaraior, YTo IpUIUHAMU
YTOMJIEHMSI MOTYT OBbITh MCTOLUEHUE NEeTo TIMKOreHa W ocjabjieHue mpoliecca
pecuHTe3a AT®, HaKoIUIEHUE KUCIBIX MpoaykToB MetabonusMa (dbocdhopHas u
MOJIOYHAs KUCJIOTbI), UCTOLICHUE AETO KalbLUUS U YTOMJIEHUE HEPBHBIX LIE€HT-
pPOB, pEeryJIupyIOIIMX COKpAalUEHUsI OTAEJIbHBIX rpynm MbInl. Cy6beKTUBHO
YTOMJIEHHME OIIYIIAETCSl B BUIAE YCTAJIOCTH U NMOTpeOHOCTH BO cHe. B skcmepu-
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MEHTE YTOMJIEHME MBILULIBI PA3BUBAETCSl BCIEACTBUE JMUTEBHOTO PUTMHUYECKO-
ro pasapaxeHusi. [Ipu3HaKaMu ero SIBASIIOTCS CHUXEHUEe aMIUIMTYIBI COKpallie-
HU, YBEJIMYEHHE MX JIATEHTHBIX IMEPUOIOB, YIUHEHUE (a3bl paccnabieHus u,
HAaKOHEll, MpeKpallleHHe COKpallleHWI TPH MPOoJ0IXaIIEMcsl Pa3apakKeHuH.

KontpakTypa mbmmn. KoHTpakTypo#l HasbiBaeTcsi CTOMKOE, [UIMTENbHOE,
Wioria HeoGpatiMoe, COKpaliieHie Mbiilill, COXPDaHAIOLIECCA MOC/e NIpeKpaiiie-
Husl aeiictBusl pasapaxutess. [IpuuMHaMM KOHTpPaKTYpsl MOTYT GbITh OTpaBJie-
HUEe HEKOTOPBIMM SITIAMHU M JIEKAPCTBEHHBIMHU cpencmamu HapylieHue merabo-
jiki3Ma, MOBbIlHCHKWC TCMIICPATYpPblI TC/ia M Apyruc tpaKTG]}bi, IipHBOAsALLKME K HC-
0OpaTUMBIM M3MeHeHUSAM GeIKOB MBbILIEYHOM TKaHMU.

OTaBIX — COCTOSIHME TMOKOSl WM CIELMAJIbHO OPraHM30BAaHHBIA BUI aes-
TeJIbHOCTH, CHMKAIOIIHE YTOMJEHHE M IOCTelneHHO Bo3Bpallaloiiue (MyHKIIHH
opranusma K HopMe. Bo Bropoit nososune XIX B. .M. Ceyenos ycraHosui,
yto paboTa OQHMX CPYITI MBILIL KOHEYHOCTe YCTpaHAET YTOMJIEHHUE IPYIux
rpyIi, cBg3aHHoe ¢ ux paboroil. DTO MOJOXKEHHE JIEMJIO B OCHOBY ONpeAe/eHus
JIBYX TUITIOB OTIbIXa — HACCU6HO20 W akmueHozo. [1epBplil U3 HUX MpeaycMaTpu-
BAET OTHOCHUTEJIbHBIM IMOKOMN, BTOPON — BBITIOJIHEHWE BHUIA pabOThl, CYLLIECTBEH-

HO OTJIMYHOIO OT OOBIYHO BEITIOJHSEMOTO Tpyna.

TJIAAKAS MBIIITTIA

HeuncuepyeHHasi MbllliedHasi TKaHb (opmupyer oGonouku M MHKTEPBI

BHVYVTDEHHUY TTOTEIY nnr‘::u-rnn U CTEHKH I(I'InFlPI-In(‘HI-.'IY COCVIIOR vﬁp '2\."_“ rmanKue

Sy penanand DA LplanUn f LILRAS NP RULRDIN VUL J A, ELE-FiE 6 .4

MBILLLIBI.

I'namKue MBIl COBEPIIAIOT IIUTEbHbIE TOHUYECKHE COKPAILIEHUsI U OTHO-
CUTENLHO MeJUIeHHEIE, 3AUACTVIO DUTMUUHEIE, TRIKeHUS. OIHO U3 OCHOBHEIX Xa-
paKTEPHBIX CBOMCTB MJAJKUX MBILIL — BBICOKAs] naacmu4Hocms, TO3BOJSIONIAS
UM JIOJITO COXPAHATH IUIMHY, KOTOPYIO OHM MpHOGpPeIN BCJIEACTBHE PACTSIKEHMS.
Jlpyroe BaxHOe CBOCTBO — BBICOKASl YYBCTBUTEIBHOCTb K 3K30TEHHBIM U 3HIO-
reHHBIM XUMHUYECKUM U OHOJIOTHYECKU AKTUBHBIM BEILIECTBAM, B TOM YUCJIE MEIU-
aTopam, BbllesisieMbIM BereTaTUBHBIMU HEpPBAMU, U ropMoHam (puc. 7.4).

CKOpOCTh MbILLIEYHOr0 COKpalleHust U ckopocTh runponusa AT® B rmaakux
muonmTax 3HayurtenpHo Huxe (B 100—1000 pa3), ueM B McCuepyeHHBIX, HO B TO
xe Bpemsi oHu meHee (B 100—500 pa3) sHeproeMku.

’ EILUMMWWMMMMMMH. |

+ ALETUNXONUH

@
=
% [T

* AgpeHanuH
Puc. 7.4. Peakuusa rnaakod MblllLbl HAa BBeAeHHE alleTuixonvHa (A) m aapenanuHa (b).

A — noseileHne ToHyca (1) ¥ yBenudenue yactorsl 11 MblieuHbIX BoNOKOH (2); B — cHHxeHue
ToHyca (1) ¥ ymenbiwenue YyacToTs! [1/] MbileYHBIX BOJOKOH (2) BIUIOTH A0 MOJHOIO OTCYTCTBHA.
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CTPYKTYPHO-OYHKIITNOHAJIBHBIE OCHOBBI
MBIINEYHOI'O COKPAIIIEHNA

MHuounTh UMEIOT YIJIMHEHHYIO BepeTeHOO0pasHyIo ¢GopMy, PacTIONOXEHbI B
MBILULE XAOTHYHO, OKPDYXKCHBI TUIOTHOH CEeThIO0 KOJUIareéHOBBIX U 3JIACTUYHBIX BO-
JIOKOH U COCOUHAIOTCA MEXIY coboit o THUITY 3BC€HBEBBIX KOHTAKTOB U HEKCY-
COB. BHyTpHKJ'ICTO‘{HbIC CTPYKTYPBI HCUCYCPUCHHBIX KJII€TOK UMEIOT psia ocobeH-
HOCTeli: capKoIUTa3MaTH4ecKasl CeTh (Aero KalblLMs) pasBUTa cJabo, B CBSA3U C
YyeM IJIABHBIM MCTOYHMKOM KaJbLUS IJisi COKPALIEeHUS SBJSETCS BHEKJIETOYHAs
XUIOKOCTb. MeM6pabe MHUOLIUTOB MMCIOT MHOTOYUCIICHHBIE BIIAYMBAHHUS TUIIA
NMUHOUMUTO3HBIX NMY3bIPBKOB U MHOXECTBO XEMOPELETNITOPOB, C KOTOPBIMH CBsI34-
Ha 1nepeaadya BHYTPb KJIC€TKH B036Y)KlIeHP[${ M BBICOKAsA XHMHUYCCKast YyBCTBUTEJIb-
HOCTB I'NTaAKUX MBILIILL ITO OTHOIUEHHIO K S9HIOTCHHBIM U 3K30I€HHBIM buonoru-
YeCKW aKTUBHBIM BelECTBaM.

CoKpaTHTEIbHbIH ANMMAPAT HEMCYEPYEHHBIX MBILIEYHBIX KJIETOK IMPEeNCTaB-
JICH l'IpOTOCbPIGpPI)UIaMI/I, COCTOAUIMMU B OCHOBHOM U3 aKTHHA. MmuosuH xe Ha-
XOAUTCA B AMCIEPrMPOBAaHHOM COCTOSIHUM M UIPaeT BaXHYIO posib B IOAEP-
XaHUHU JJOUTEJIbHOIO TOHUYECKOIrO COKpalleHHUs. Coxpamel-me HEHCUYCPUYECHHBIX
MBILIIEYHBIX KJIETOK BU3YaAJIbHO MPOSBISAETCS B «CTYIEHWH» NMpoTodUOpUIn u
XapakTepu3yeTcsl HE3HAYUTENbHBIMU ([0 CPaBHEHMIO CO CKEJIETHOH) 3Hepre-
THYCCKUMHU 3aTpaTaMHu. Om—xaxo B OCHOBE OHMOXMMHYECKHUX peaxunﬁ, TaK Xe€
KaKk U B CKeJeTHON MBIUIlE, JIEXUT Psyl IMOC/eNOoBaTebHBIX IpeBpalleHui
COKPaTUTEJNBHBIX 6€KOB ITpH 00s13aTeIbHOM NMPUCYTCTBUU AT®M U MOHOB Kajib-
LM,

Knerka comepXHUT MpPOZOJbHO OpPHUEHTUPOBAHHBIE MHUKpOQPMIaMeHTh. M3-
HYTPH K IUIa3MOJIeMMe IpuiexaT oOGpa3oBaHHbIE O€JIKOM 0-aKTHHOM BEPETEHO-
o6pa3Hblie KJIETOYHBIE TeJblia (TeJblia MPUKPEIUIEHHS ), KOTOpbIE SBJIAIOTCA 3K-
BUBAJIEHTAMU Z-TUIACTHHOK HUCYCPYCHHBIX MBILLICYHBIX BOJIOKOH. ITnacTuHKHU
IIpeacCTaBJIAIOT coboit QJUIMIICOUAHBIEC TEJbLA MHHOﬁ o 3 MKM, TOJIIIMHOMN
0,2—0,5 MxMm, ynaneHHbIe OpyT OT Opyra Ha pacctosiHue 1—3 MKkM.

B OUTOIIA3ME I'NTafKUX MUOLUTOB HAXOASITCS Cl)HJ'IaMeHTbI TPEX THITOB!

® TOHKHE aKTMHOBHE (3—8 HM), MpUKpeIUIeHHbIE K IIOTHBIM TeJIbLIAM;

e npoMexytoyHbie (10 HM), oOpasyioluue Iy4KH, KOTOpBIE COEXMHSIOT
MeXny coboii coceqHUEe TUIOTHBIE TENblIa;

® TOJICTBIE KOPOTKHE THAMETPOM 15 HM.

I'pynma MUOLIMTOB, OKPYXEHHBIX COENIUHUTEIbHOU TKAHbIO, UHHEPBUPYETCS
OOBIYHO OZHHMM BETETATUBHBIM HEPBHLIM BOJIOKHOM. MeauaTtophl, BbLICIsSEMbIE
OKOHYAaHHUSIMU BEreTaTUBHBIX HEPBOB (HOPaAPEHAIUH, JO0PaMUH, aLleTHJIXONMH),
BOCIIPUHUMAIOTCS BCeH IMOBEPXHOCTHIO IUIa3MaTHYecKoil MeMOpaHbl MHUOLIMTA.
Bo36yxaeHue nepenaercs oT OQHOMN KJIETKH K APYroil yepes HEKCychl CO CKOpOC-
thi0 8—10 cM/c.

MOJIEKVYJIAPHBIIT MEXAHU3M MBIIIEYHOI'O COKPAIIIEHUSA

EcaM MeXaHM3M COKpAILEHHUS CKEJETHBIX MBILIL, XOPOIIO M3BECTEH, TO CO-
KpallleHWE TJIAAKUX MBI U3ydeHo HemocTaTouHo. [losnaraioT, 4To Bo3Gyxie-
HUE MMOLMTA IPUBOAMUT K IOBBILIEHHIO MPOHUIAEMOCTH CAPKOJEMMBI IS
HMOHOB KaJIbLIKSL M MX BHIXOAY M3 HE3EPHUCTOM CapKOILIa3MaTHYECKON CETH, YTO
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Cokpatumele BONOKHa,
cofepxalyue aKTuH

MNoaaepxuBaowme BONOKHA,
cofepxallyue NpoOMeXyTouHbIe
DUnameHTs!

W MWUO3WH

lCoxpau.;aHue

__Llrons THYeCKHe
Mecra npukpennenus MOTHLIE Tenbua
K nnasmaruyeckoi membpaxe

Puc. 7.5. [IpeanonoxurenbHas MoJelb MEXaHU3Ma COKPALLEHUA [MaaKOH MBILULLbI.

BBI3bIBAET MMOBbIlIeHHe KoHUeHTpauuu Ca’' B uutoriasmMe. D10 UHULHUDYET
MBILIEYHbIE COKpalUEeHHH.

CorylacHO TMITOTETHYECKHUM TMPEANONOXKEHHSIM, YK COKPATUTETbHBIX (hu-
JJAMEHTOB, colepiKaluuX akKTHH U MHO3HMH, TPHUCOCIWHEHbBI OOJHMM KOHLOM K
riasMaTMyeckoid membpaHe, a ApPYrMM — K HECOKPAaTHMbIM Iy4KaM IpoMe-
XKYTOYHBIX (DHUJIAMEHTOB YEpe3 LUTOIUIA3MaTHYeCKUe IUI0THBIE Teabla. B pac-
ciabjleHHOM MHOLIMTE MeXJ1y aKTHHOBBIMH cbunamemamn pacIioJIoKeHbl egu-
HHUYHbBIE KOPOTKHE MHO3HMHOBBIE. an COKpallleHHH AaKTHHOBBIE CbHJIaMCHTb[
CKOJIB3AIT 1O OTHONIEHHWIO IPYr K APYry MO BAMSIHHEM MWO3MHA, NOATATHBAs
npukperieHHbsie Tenabua. [Ipu 3ToM mnasmonemma nedopMupyercs, TUIOTHBIE
TeJibla CGJIH)K&TOTCFI B pe3yJibTaTe 4Yero y4acTkKH, pacrio/JIoKeHHbIe MeXI1y HUMH,
B3[yBaloTcs. BHXKEHHUE OTHMX TTOTHBIX anerl’lJ‘IeHHblx TeJel IpYyTHUM Tepena-

OQHUOS coxnanramrus

WA AWLTALTET ™,
PUNNUC CURpangcnine

eTCs NPOMEXYTOUHBIMY buIaMeHTaMH, YTO
MHOLIMTA.

COKpaTHTe.HbelE: AKTOMHO3HHOBBIE IIYYKH PpacliolIoKeHbl ¢ HAKJIOHOM K
JUIMHHOM OCH KJIETKH, [O3TOMY MX COKpallleHUe HaMHOIO YKOpauyuBaeT ee (puc.
7.5). Ca** ynansiercss U3 capKoruiasmsl Tu6o yepes capkoieMMmy, JTUO0 MyTeM ro-
rMolmeHHA C&pKOI’[J’I&BMaTH‘IECKOﬁ CEThbIO.

CpaBHATE/IbHAS XaPAKTEPHCTHKA
(PH3HOJIOrHYECKHX CBOMCTB CKEJEeTHBIX M IAJKHX MBI

Ckeaemubie Moilbl

BxonaT B cocTaB 0nopHO-ABMTaTebHOTO
annapara

Hmeror GbICTPYHO KPAaTKOBPEMEHHYIO Jie-
NMoJSAPU3aLIMI0 U KOPOTKHI nepuoa abco-
JOTHOHN pedpakTepHOCTH

He ob6mamaior cnocobOHocThio K audde-
PEHLIMPOBKE U HENICHHIO

I'nadxue moimubt

PopmupyT 060/104KH BHYTPEHHUX Opra-
HOB W COCY/0B

Hmelor MemneHHy0 [enojspM3alMio M
JUITMTeNbHBIN nepuoa abcontoTHoM pedpak-
TEPHOCTH

O6napaloT crnocoGHoCcTEIO K auddepeH-
UHPOBKE, [JENEHUI0O M pereHepalMH IpH
MOBpeXIEeHUH
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MHHepBUPYIOTCA COMaTUYECKON HEPBHOM
CHUCTEMO

Coxpaumjalotcss noj BAUSHHEM HWMITYJib-
COB, IiepeJaBaeMbIX [0 JBHMIATEJbHbLIM
HEpBaM OT MOTOHEMPOHOB CIMHHOIO
Mo3ra (OTCYTCTBHE aBTOMaTH3Ma)

Crioco6HB K OBICTPBIM (a3HYECKUM CO-
KpallleHUAM

He umerloT mnactuyeckoro TOHYCa

OCYUJ,CCTB)'IHIOT TIPOU3BOJIBHbIC MBILICY-
HBI€ OBUXEHHUSA, CONPOBOXAACMBIC 3HAYN -
TCJAbHbIMHY IHCPICTHUYCCKWMHU 3aTpaTaMu

O6nanaT cnabo BbBIPaXEHHON YYBCTBU-
TEJNIbHOCTbIO K XUMHUYECKUM BelLlECTBAM

B He3zHauuTenbHON CTENEHH YIipaBJisicMbl
JICKapCTBECHHBIMH CpCACTBAMU

HWHHepBUpYyIOTCS BereTaTHBHON HepBHOM
CHUCTEMOM, a TakXe MMEIOT aBTOHOMHBII
(6a30Bblit) anmapaT MHHEpPBaLIUK

Cokpauraiorcsi Moja BIHUAHUEM HWMNYIb-
COB, T€peJaBaeMbiX [0 BereTaTMBHLIM
HEPBAaM, & TAaKXE BO3HUKAOIUMX B CAMMX
MbIlILax (HaJIM4YMe aBTOMaTH3Ma)

CrnocobHBl K UINTENbHBIM TOHMYECKHUM
COKpalllCHUAM

HMMeloT rnacTMyeckuii ToHyc

OcCylllecTBAAIOT HEMpPOU3BOJBHBIE  Mbl-
LIeYHble COKPAUIEHHs, COMPOBOXAAEMbIE
HE3HAUMTENbHLIMM 3HEPTETUYECKUMM 3a-
TpaTamu

OO61amaloT BBICOKOM YYBCTBMTEIBHOCTBIO
K XHMHYECKMM, (HapMaKoOJOTHYECKHM,
3HJIOTEHHBIM M 3K30T€HHbIM OMoJOTHYEC-
KH aKTMBHBIM BeUIeCTBaM

B 3HauuTenbHOI CTenmeHW yIpaBjisieMbl
JleKapCcTBEHHBIMU CpeICTBaMU



Jexnna 8 | CEKPEIUSA

Cekpennsa — Ipoliecc 0O6pa3soBaHM B KJIETKE U MOCIEAYIOIErO BBIAEIEHUS
crieuneryecKoro MpoaykTa (cexkpera). Pasnuyalor nsa BUa CeKpeLlMM — BHEII-
HIOIO U BHYTpeHHIOW. CeKpelus, IpU KOTOPOi CEKpeT BbIAEIsETCA Ha MOBEPX-
HOCTb CJIM3UCTOI OOOJIOYKH, KOXHU WJIM B IIPOCBET MUIICBAPUTENLHOTO TPAKTa,
HaspiBaeTcs gHelureil. CeKpelysi, MPU KOTOPOil CEKPET BBIAENSIETCS BO BHYTPEH-
HUeE XUIKUE Cpelbl OPTaHHU3Ma —— KPOBb, TKAHEBYIO XHUOKOCTb, UMY, Ha3biBa-
eTcsl eHympenHteil. KieTku, yd4acTByIOLIMe BO BHELIHEH CEKpeluH, Ha3bIBalOTCs
SK30KPUHHBIMU, BO BHYTpEHHEH — 3HOOKpuHHbIMU. B yclIOBUSIX HOPMaJbHOIO
(PYHKUMOHUPOBAHUS LIEIOCTHOTO OPraHU3Ma PE3KOil rPaHMLbl MEXIY BHYTPEH-
Hel M BHelllHel CeKpellMeil He CYLECTBYET.

DYHKIHH CEKPELUHH:

e 06pa3oBaHMe W BhIAEJEHUE MUIIEBAPUTEIBHBIX COKOB, MOJIOKA, CJIE3HOM

XHJIKOCTH, TTOTA;

e 06pa3oBaHUE W BBIAEIEHHE TOPMOHOB SHIOKPUHHBIMH XEIE€3aMU U KIIET-
KaMu b dy3HOM SHOIOKPUHHOM CHCTEMBI MULIEBAPUTEIBHOIO TpaKTa
(racTpOMHTECTUHANBHBIE TOPMOHBI);

e ob6pazoBaHue U BhlACNEHUE OUONTOrMYECKH BBICOKOAKTHBHBIX BEIIECTB
HEPBHbLIMU KJIETKAMU (HEHPOCEKPEIIUs).

CekpeTopHasi KJIeTKa MOXET BBIACNATH CAMBIE PA3IMYHBIE MO CTPYKTYpe U
CBOICTBaM BelllecTBa: GeJIKM, IIMKO3aMUHOIJIMKAHBI, TUIIUABI, (PEPMEHTHI, pac-
TBOpBLI OCHOBaHMA, KUCJIOT, cojiel, Body. B 11eJloM Bce 3T BelllecTBa MOTYT BBI-
CTYIIATh B KAYECTBE: a) COOCTBEHHO CEKPETOB, 0) SKCKPETOB, B) PEKPETOB.

CekpeTbl IPEICTABISIOT OO0 MPOIYKTHI KJIETOUHOTO aHAb0IM3Ma; UX CUH-
T€3 U BbIIEJIEHUE SBISIOTCSI OCHOBHOU (yHKIIMEH CeKpeTOpHOI KIETKH.

DKCKpeThl SIBJISIIOTCS. KOHEYHBIMU MPOAYKTAMU KJIETOYHOro KatabomusmMa M,
KakK MpaBWIo, MOJIeXAT BHIBEACHUIO U3 OpraHU3Ma.

Pexkpernbl NpeacTaBjicHbl OOLIMPHBIM KJIACCOM BELIECTB, KOTOpPbIE CHayaja
TTOMJIOIAIOTCST CEKPETOPHOM KJIETKOM, a 3aTeM BBIACJISIOTCS €10 B HEM3MeHEHHOM
BHJIE.

CiocoGHOCTh CEKPETOPHBIX KJIETOK pEKPETUPOBATh U OKCKPETUPOBAThH Be-
1ecTBa obecrieYMBaeT UX LIMPKYISILIMIO B OpraHM3Me U obeclieyeHe roMeocTasa
B nejsoM. CekpeTopHasi KJI€TKa CHOCOOHa TPaHCIOPTUPOBAaTH M BBIIENATH U3
KPOBOTOKAa METAbOJUTHI, — MPOAYKTHl MPOMEXYTOUYHOro OOMeHa APYTruUX KJIETOK
Y TKaHEH.

CEKPETOPHBIHN IIUKJI

IIponecc nmepuoaNMYEeCKOro M3MEHEHUsSI CTPYKTYPHO-(hYHKIMOHAIBHOIO CO-
CTOSTHUSI CEKPETOPHOI KJIETKH, CBSI3aHHBIM ¢ 00pa3oBaHUEM, HAKOIUIEHUEM, Bbi-
JeJICHUEM CEKpPeTa U BOCCTAHOBJIEHUEM YYACTBYIOIIMX B CEKPELMU CTPYKTYPHBIX
3JIEMEHTOB KJIETKH, Ha3biBAETCSI C e KPETOPHBIM L[ M KJ O M.
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MepoKPMHHBIA THI ANOKPUHHBIA TUN FONOKPUHHEIA THA

Pnc. 8.1. Tunsi cexpeunn (no H0.U. AdaHacbesy).

| — manoauddepeHUHpOBaHHBIE KIIETKH; 2 — Mepepoxaaiolnecs KIeTKH; 3 — pa3pyluaioluecs
KJIeTKH; 4 — TpaHy/ibl C CEKPEeTOM.

Pasnuualor HenpepbigHyio W npepsigucmyio cekpeyuio. B nepsoM ciyvae cex-
PeT BblIENsieTCs KJIETKO Mo Mepe ero cMHTe3a M cospeBanusi. OqHOBpeMeHHO ¢
HeIpepbIBHOM ceKpeLUel IIPOUCXOAMUT MOrIoLIeHHEe KIeTKOH HEOOXO0AMMBIX IS
ero cMHTe3a IpeauiecTBeHHUKOB. Bo BTOpoM ciyyae ceKpeTOpHbBIH LMKJI pacTs-
HYT BO BpeMmeHH. (Da3bl UMKJIA UMEIOT OIpPENe]eHHYIO IMOCIel0BaTeIbHOCTh, a
HaKOIJIEHWE HOBOW MOPUMM HAYUHAETCS TOJBKO IOC/e TOro, Kak BBIIETWUTCH
yXe roToBast UJIM MOAEHCTBYET BHELUHUI CUTHAI.

®a3wi cekpeTopHoro mukaa. CekpeTopHBIif LMK MpoTekaeT B 5 (as.

Ilepsas ¢haza — nocTyruieHHE B KJIETKY U3 KPOBM IMpeflluecTBEHHUKOB Oyny-
1L[Ero CeKpeTa: BOAbI, HEOPraHUYECKUX HU3KOMOJNEKYISPHBIX OPraHMYeCKUX Be-
LIECTB, AMUHOKHUCIIOT, MPOCTBIX CaxapoB, XMUPHBIX KUCJAOT. TpaHCIIOPT McXom-
HBIX IPOLYKTOB B KJIETKY MaeT Kak nytem auddysun (maccuBHBIM TpaHCIopT),
TaK ¥ aKTUBHBIM M MUKPOBE3UKYISAPHBIM (MUHOLUTO3). ITocTynuBILKE B KIETKY
BELLECTBA HCIIOJIb3YIOTCS €10 B TPEX HAIPABJIEHMSIX: KAK MCXOIHBIE MPOLYKTHI
IUTSI CHHTE3a CeKpeTa M B KayecTBe MJIACTHUYECKHUX H DHEPreTHYECKHUX PECYPCOB.

Bmopasa ¢pasa — cuHTE3 MEPBUYHOIO CEKPETOPHOTO TMPOAYKTA C YYacTHEM
SHIOIMIa3MaTUYEeCKOM ceTH U pubocoM. MYHKLIMA MUTOXOHAPUI 3aKII0YAETCS B
obecrieyeHHH IMpoLecca CUHTE3a 3HEpruei.

Tpemovsn ¢haza — TpaHCHOPT M co3peBaHMe cexkpera. Monexyibl cekpera
MepeMelIaloTcs M3 3HAOIUIA3MATU4YeCKOi ceTH M pubOCOM B MIACTHHYATHIA
KOMIUIEKC, KOHIEHCHPYIOTCA TaM, «YIIAKOBBIBAIOTCHA» B IPAHYJ/Ibl U CO3PEBAIOT.
BaxxHast posib B TPAHCIIOPTE CEKpeTa NMPHHAIEXUT MUKPOTPYOOUYKaM.

Yemeepmas paza — HaKOIUIEHHME U XpaHEHUE CeKpeTa; MPUCYTCTBYET TOJIb-
KO Y KJIETOK C MpPepbIBUCTBIM XapakTepoM cekpeuuu. OCHOBHasi poJib B XpaHe-
HHMH CeKpeTa IPUHAWIEXHUT TUIACTUHYATOMY KOMILIEKCY.

Illamasn ¢paza — BulAeneHne cekpera.

Tunel cexpennn. CyliecTByeT 4 THIA BBIIEJIEHUSs CEKpeTa: 3K301UTO3, I'0JIO-
KPUHHBIIA, aTIOKPUHHBIA U MEPOKPUHHBIN (puc. 8.1).

® Jk3oyumo3 3aKJIIOYAETCS B CIMSIHUM MeMOpaH CeKpPeTOpPHBIX BE3HMKYJI ¢
KJIETOYHOM MBMGpaHOﬁ, BCJI€ACTBHE YEro CoOAacpXuMoe Baxyoneﬁ BBIXO-
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IUT U3 KJIETKU. DK3OLUTO3 SABJSIETCS KaJbLIM-3aBUCUMBIM MEXaHU3MOM
U peryiupyercsd HU3MEHEHHEeM KOHILIEHTPAallUM CBOOONHOro KalblUA B
KJIETKE. DK30IIUTO3 SIBISIETCS OCHOBHBIM CIOCOOOM CEKpPELIMH BO BCEX IH-
IOKPUHHBIX M 9K30KPUHHBIX KJIETKax, [Ie ceKpeTUpyeMble BelllecTBa Je-
MOHUPYIOTCS B BE3UKYJIaX.

e Ilpu eonokpunnoii cexpeyuu BCs KIIeTKa paspylllaeTcs M NMpeBpaliaeTcs B
cexpeT (KJIeTKU CalbHBIX XeJe3).

o Ilpu anokpunnol cexpeyuu OT CEKPETOPHOU KJIETKU IO MEPE CO3PEBAHUS B
Hell ceKpeTa oTmeNseTcsl ee aluKajabHas 4acTh — CIelMabHbIe BHIPOCTHI
Ha MOBEPXHOCTH (KJIETKU MOTOBBIX, MOJIOYHBIX XKeje3), YYaCTKU LUTO-
IJIa3MBbl WJIH CITEIIHATU3UPOBAHHBIE MUKPOBOPCHHKH.

® Mepoxkpunnas cekpeyus CBS3aHa C BBIXOIOM 3pEJIbIX CEKPETOPHBIX I'paHyJ
NyTEM 3K30LIMTO3a WX TpaHcMeMOpaHHoit nuddy3un. Takoit Tun cekpe-
MM XapaKTEPEeH IS MUILIEeBaPUTENbHBIX U SHIOKPUHHBIX XKeJle3.

e CylecTByeT U CMEIIaHHBIH TUI CEKPELINH.

B 3aBMCHMOCTH OT BMIA CHHTE3MPYEMOTO IPOMAYKTA KJIETKU HeaAT Ha 4
Kjacca: OeJTOKCHHTE3UPYIOILIUE; MYKOU -, TUIIUI- U MUHEPATOCEKPETUPYIOILIME.

BHODJIEKTPHYECKHUE OCOBEHHOCTH
CEKPETOPHOMH KIIETKH

CeKpeTopHbIe KJIETKH OTJIUYAIOTCSA OT MBIIUEYHbIX U HEPBHBIX PSIIOM Xapak-
TepHEBIX ocoGeHHOoCTel. B yacTHOCTH, BO30YXHiEHHE OOHUX CEKPETOPHBIX KJIETOK
CBSI3aHO C UX JlenoJsipu3anueil (3K30KpUHHbBIE KJIETKH NOIXKEIyTIOYHON Xee3bl,
IIPOTOKM CIIOHHBIX Xese3). Bo3byxaeHne Ipyrux KieToK BO3HUKAET B pe3yJibTa-
T€ TUIIEPHOJISIPU3ALUH.

Bo3byxneHne ceKpeTOpHOH KJIETKHM COIPOBOXAAECTCS MUCKPETHBIMH H3Me-
HEHMSIMM TTOJIAPU30OBAHHOCTH MEMOpPAHBI — CeKpemopHuimu nomeryuarami. Bos-
HMKHOBEHME UX SABJISIETCS 00A3aTe/IbHBIM YCIOBHEM «BKIIOYEHUSI» CEKPETOPHOTO
npoLecca.

bazajgpHas 1 anmuKaibHass MeMOpaHbl CEKPETOPHOM KJIETKHM XapaKTepHU3YIOT-
cfl pasHoil cTeneHblo mojsipuzaluu. CyMMapHOe 3Ha4eHHE 3TOMl PasHOCTH IT0-
TEHIUAJIOB CO3/IAaeT JIEKTpUUeckoe Mose HanpskeHueM 20—30 MB, koropoe yi-
BauBaeTCs IPU BO30OYXIEHHH KIETKH. DTO I0JIe CIOCOOCTBYET IepeMellleHUIO
3peJibIX TPaHyJ CeKpeTa K alMKATbHOMY IOJIOCY KJIETKH, B3AUMOAEHCTBUIO HX C
MeMOpaHoil U BbIXO4y M3 Hee ImyTeM Tuddy3un i 3K301UTO3A.

PETYJIAIIVNA CEKPEHUM

IIpouecchl cexpeluy MOAYMHSIOTCS OOIIUM 3aKOHOMEPHOCTSIM peryasauyu
dusnomornueckux GyHKUHUiA.

Hepenas pezyasyus ocyliecTBIASIETCS CUMIATUYECKMMH M HapacUMIIaTHYeC-
kumu otaenaMu BHC; eymopassnas — pasnuyHbIMU OHONOTMYECKH aKTHBHBIMH
BELUECTBAMH, 4 UX COOTHOILIEHHE U TOMUHUPOBAHHE 3aBUCUT OT BHIA CEKPETOP-
HOM KJIETKM M XeJie3bl, KOTOPOil oHAa IpUHAIIEXKHUT.

‘CeKpeTOopHasi aKTUBHOCTD C/IIOHHBIX XeJIe3 PETyJIMpyeTcss B OCHOBHOM HEPB-
HBIMU MEXAHU3MAaMHM, XKETYNOYHBIX — HEPBHBIMU U TYMOPAIbHBIMH, MOMXENY-
JOYHOMN Xeje3bl — MPEUMYILIECTBEHHO I'YMOPAJIBbHBIMM, C ITOMOIIBIO TaCTPOMH-
TECTUHATbHBIX TOPMOHOB (CEKPETHH M NMAHKPEO3HUMHUH).
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OdbdbepeHTHDBE HEDBHBI € BOJIOKHa MOIyT 00pa3oBbIBaTh UC-
TUHHBIE CHHAIICBl WM BBIAEIATh MENUATOPHI B MEXKIETOUHYIO XUAKOCTb, IO
KOTOpOH oHM AUDDYHAUPYIOT, MPEXAE YEM BCTYISIT B KOHTAKT C CEKPETOPHBIMU
KJIETKAMU.

Cexpeluss HEKOTOPBIX KJIETOK, B TOM YUCJIe SHAOKPUHHBIX, IIPOUCXOIUT I10-
CTOSIHHO W TOLIEPXUBAETCS HA HEKOeM «ba3aabHom» ypoeHe (YpOBEHb ITOKOS).
ITon BnMstHMEM CUTHAJIOB, TIOCTYNAIOUIMX 10 OKOHYAHUM 3¢ depeHTHBIX HEHpO-
HOB WU MepeNaBaeMbIX T'YMOPaNbHO (Yepe3 XUIKHUE Cpelbl OpraHuaMa), TEMIT U
00BbeM CeKpeLUU U3MEHSIIOTCS.

CeKpeTOpHbIe KJIETKH CBSI3AHbl CUCTEMAMU NPAMBIX HOAONCUMEAbHBIX U 00-
DAmMHbIX OMPULAMENbHbIX c8A3ell.

e B nepBoM ciyuae KileTKa BBIAEJISAET CEKPET B OTBET HA BHEINIHEe WU BHYT-
peHHee BO3IEICTBUE, HO «ITOCIEICTBUS» CEKPELIMM HE OKA3hIBAIOT Ha Hee
obpatHoro Bo3aeiicTBus (cekpeunsi HCI B mpocBer xenynka).

e Bo BropoM ciiyuae cekpeuus KI€TOK HaXOMHTCS IOX CTPOrHMM KOHTPOJIEM
pe3yJIbTaToOB €€ MePBUYHON aKTUBHOCTHU (CeKpellusl ITMIoGU3apHBIX 3HI0-
KPUHHBIX KJIETOK).



Pasnen 2 | HEMUPOTYMOPAJIBHASA
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Jexnnsa 9| OBIIAA ®USUOJIOTUA
IHEHTPAJIbBHOU HEPBHOU CUCTEMBI

B opraHu3Me MMEIOTCSI TP CIIOXKHBIE CUCTEMBI PEryIsiLiMU PU3NONIOTrHIec-
KHUX OYHKIMA: HepBHAsl, TyMOpalbHasi M SHAOKPUHHAS, KOTOPbIE€ TECHO CBSI3aHbI
MexXny co6oi M OCYLLUECTBIAIOT EIMHYIO HEHPO-ryMOPAJbHO-FOPMOHAIBLHYIO pery-
JALHIO.

LentpansHas HepsHast cucTteMa (LIHC) BriIioyaeT rosioBHoit MU CIMHHOMN
Moar. Oyukuuu LIHC cBa3aHbl ¢ BOCIPUSTUEM M aHAJIU30M ACHCTBYIOLUUX HA
OpTaHU3M pasIpaxuTeieil, ¢ opranusanueil IBUXEHUN U MOBENEHUS YEJI0BEKa,
¢ peryasuuei GyHKIIMII BHYTPEHHUX OPraHOB, Pa3MHOXEHHUS U POCTa KIIETOK U
TKaHEe#, a TakXe C pealu3allMed TaKUX MHTETPATUBHBIX COCTOSIHUM, KaK 3MO-
1IMH, MOTUBALIMH, IAMSATb, COH, OOIPCTBOBAHME U MBILLICHUE.

METOJBI HCCIIETOBAHUA ®OYHKUMNN
IHEHTPATbHON HEPBHOHN CUCTEMBI

3HaHue MeTonoB uaydyeHus ¢yHkumit [IIHC XUBOTHBIX U YeloBeKa HEoOXo-
JMMO IS TTOHMMAaHUS KaK NPUHUMIIOB, TAK M1 MEXaHU3MOB paboThl HEPBHOM CHC-
TEMBI, a TAKXe IS UCCIeTOBaHUs 3aKOHOMEPHOCTe! (OpMUPOBAHUS aJaITUBHO-
ro nmosegeHus. Metonpl uccnenoBanusa dynkuui LHHC nendrcsa Ha e rpynmbr:
1) HermocpeaCcTBEeHHOE U3y4YeHUe U 2) orocpeJoBaHHOE (KOCBEHHOE) U3y4YeHHUE.

Mertonsl HenocpenctBeHHoro usydeHus: pyHkuuid LTHC nmompaspmensior Ha
Mopdooruueckre U pyHKLMOHAIbHbIE.

Mopdonornueckune meroanl. K Mopdonoruueckum MeToaaM OTHOCATCS Mak-
pOaHAaTOMUYECKOE U MUKPOCKOIIMYECKOE MCCIIeIOBAaHUS CTPOeHUs Mosra. Ha oc-
HOBAaHUM 3THX METOAOB COCTABJICHBI LIMTOAPXUTEKTOHUYECKHNE KAPThI Pa3JIMYHBIX
OTHeJIOB Mo3ra U cxeMmbl npopoasiuux nyreid B IITHC. buoxuMuyeckue ocobeH-
HOCTU CTPYKTYp MO3ra M3y4alOT TMCTOXHUMHYECKUMH METONAMU C UCITOJIb30BaAHU-
€M pEaKTMBOB, [JAIOIIMX C ONpENeJeHHbIM OpPraHUYeCKUM BEIIECTBOM HEPBHOIA
TKaHM KayeCTBEHHYIO PEaKLMIO C MOSBICHUEM XapaKTepHOW OKpacKH, oIpeme-
JisieMoil (POTOKOJIOPUMETPUYECKUM CIIOCOOOM. DTOT MPUHLIUII JIEXUT B OCHOBE
MeToIa reHeTHYECKOro KapTHPOBAHMS MO3ra, IMO3BOJISIOLLUETO BEIABIATH GYHKUNU
reHoB B MeTabosu3Me HelpoHOB. MOXHO HCCEIOBaTh TaKXe XMMUYECKUI cO-
CTaB OTAEIBbHBIX (PPAKLIMI CTPYKTYP MO3ra, MONYYEHHBIX LIEHTPUDYTHPOBAHUEM.

K mopdonoruyeckm MeTonaM OTHOCST M MeTOI MeuyeHbIX aToMoB. Cyui-
HOCTb €ro 3aKJI0YaeTcsi B TOM, UYTO BBOAMMbIE B OPraHU3M DPaJMOAKTUBHBIE Be-
LIECTBA UHTEHCUBHEE NTPOHUKAIOT B T€ HEPBHBIE KJIETKH MO3ra, KOTOPHIE B IaH-
HbIf MOMEHT HauboJsiee GYHKUMOHAIBHO AKTUBHBL.

PynknuoHabHble MeToabl. HauGosnee 3HaYMMBIMU [UTS TOHMMAaHUS BYHK-
uuii ITHC saBnsioTcst GyHKIMOHANIBHBIE METOIBI UCCENOBAHMSA: Pa3pylIEHUE U
pasnpaxenue cTpyktyp LUHC, cTepeorakcuyeckuit Meron, 31eKTpodU3HMOIOTH-
YECKHE METOMBI.
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Memod paspyuwienus. PaspyllieHue CTPYKTYp MO3ra SBJISIETCS HOBOJEBEHO Ipy-
ObIM METONOM MCCNENOBAHUS, MOCKOJBKY MOBPEXAAIOTCS OOUIMPHEIE YYaCTKU
Mo3roBoi TKaHU. TeM He MeHee IpU COINOCTABJIEHUU PA3PYLUIEHUS ONpeaeIeH-
HBIX CTPYKTYpP MO3ra ¢ HapylIeHUSIMH KOHKPEeTHbIX (pU3n0oJ0ru4eckux GhyHKIHH
BBIABJIEHB! JIOCTOBEpHBIE CBA3U. Tak, MoBpexXaeHHe B 0OJACTH IPOAOJTOBATOrO
MO3ra IPUBOIUT K HAPYIIIEHUIO IBIXaHUSI, TJIOTAHUS, AESITEJbHOCTU CepALia U U3-
MEHEHMIO TOHyca cocyloB. B skcmepuMeHTax Ha XMBOTHBIX JUTS paspyllieHus
CTPYKTYpP MO3ra MCIOJIb3YIOT METOJl KOAryJsiiUM TKAHU EKTPUUECKUM TOKOM,
YTO TMO3BOJSIET AeJIaTh Pa3pylIeHUSI MUHUMAJIbHBIMU; IPUMEHSIETCSI TI0 CTPOTUM
MOKAa3aHUSIM 3TOT METOJ C JiIeueOHBIMU LEASIMHU Y YeJoBeKa.

EcTtecTBeHHO, METOI pa3pylUeHUs] HE MOXET ObITb UCITOIb30BaH IJIs HCCIIe-
IIOBaHUIA Ha yesjoBeke. BMecTe ¢ TeM KIIMHHUYECKass MPaKTHKA AaeT GU3HOJIOTY
BO3MOXHOCTbH COIMOCTaBUTb HapylueHUsT GyHKIUUIT OpraHu3Ma ¢ MOBPEXAEHUEM
PA3NTMYHbIX 0OpA30BAHUNA MO3ra BCJACACTBUE TPABM, KPOBOU3IUSIHUMA, ONyXoJei
¥ Op. (MeTod KIMHUKO-(PU3HOJIOIMYecKUX Napamwieneit). B kivHuke naa nua-
THOCTUKU MOBPEXISHUI MO3ra pasiM4YHOro MPOUCXOXAECHUS (ONYXOJH, UHCYIBT
U Ip.) Y YeJIOBEKA MCIIONb3YIOT METOINbI KOMIIBIOTEPHON peHTreHoToMorpaduu,
[IO3UTPOHHO-3MHCCUOHHOU ToMorpaduu, sxoaHuedanorpaduu, sAepHOro Mar-
HUTHOTO pe30HaHca U Op.

Memod pa3zdpasxcernus CTPYKTYp Mo3ra IMO3BOJISET YCTAHOBUTH IYTH pacnpo-
CTpaHeHMs BO3OYXIEHHUS OT MECTa pa3fpaxXeHUsI K OpraHy Wiu TKaHU, GYyHKLUI
KOTOPBIX MMPU 3TOM H3MeHsieTcsl. B kadecTBe pasgpaxarwoulero daxkropa yarie
BCEro IIPUMEHSIIOT JIEKTPUUYECKHUIT TOK (ITOCTOSIHHBIM U NIEPEMEHHBIT), KOTOPBIi
JIETKO JO3UPYETCS U He OCTaBJseT HeoOpaTUMBIX U3MeHeHUI. Pexe Mcmonb3yoT
XUMHYECKHE U TepMUYECKHE pasipaxuTeid. B skcnepuMeHTe Ha XUBOTHBIX
[IPUMEHSIOT METOJ CaMOpPA3APaXEeHHUsI Pa3/IMYHBIX YYacTKOB MO3ra: XHBOTHOE
[10JIyYaeT BO3MOXHOCTD MOCBHUIATH pazipaXeHWe B MO3T, 3aMbIKas LEMb 3JeKT-
pUYECKOro TOKa (HAmpUMeEp, HaXaTHeM Ha NeAaib), U MpeKpaliaTh pasmpaxe-
HUe, pasMbIKag lelb. MMeHHO TakK BIEpBble B IMITOTAIAMUYECKON 0BJIACTH XK~
BOTHBIX [I. OsicoM ObLIM OOHAPYXEeHBI MOJIOXHUTENbHbIE U OTPULIATE/IbHbIE IMO-
LIMOTEHHbIE 30HBI — LIEHTPbI «YIOBOJBCTBUSI», «arPECCUU» U IP.

Cmepeomaxcuueckuti memod. LLIUpoKOMY MCIIOJIb30BAHUIO JIEKTPOPU3HO-
Joruyeckux MeronoB ucciaenoBaHus ¢byHkuuit HHC cniocobeTBoBana pazpabort-
Ka METO/JIa CTEPEOTAKCUYECKOro BBeICHUS 31A€KTponoB. BbricoKas TOYHOCTH BBe-
JeHHUsI 2JIEKTpola B KOHKpPETHbIE 0Opa3oBaHMsI MO3ra BIUIOTb IO OTAEJbHBIX
LIEHTPOB BO3MOXHa OJjlaromapsi CTepeOTAKCUUYECKMM aTJacaM, KOTOpPbI€ HMMEIOT
TPU KOOPAMHATHBIX 3HAYEHHUSI AJII BCEX CTPYKTYpP MO3ra, IOMELIEHHOro B Ipo-
CTPAHCTBO TPEX B3aMMHO MEPHEHIUKYISPHBIX IUIOCKOCTEH — TOPH30HTAJILHOM,
CaTUTTANbHOM U GpoHTaIbHOU. [IpH 3TOM OPUEHTUPOM CIYXKAT KOCTHbIe obpa-
30BaHMS yepera — €ro IUBbl, HAPYXHBIE CJIYXOBble MPOXOJAbI, HUXHHUE Kpas
rnasHul U ap. Jas dukcauuuy yeperna B CUCTEME 3THUX IUIOCKOCTEH UCIONb3YIOT
CTEpeOTAKCHYECKHUIT aMmapaT, KOHCTPYKUMSI KOTOPOro CTPOrO COOTBETCTBYET Ye-
pery KOHKPETHOTO XWBOTHOIO WM 4YesoBeKa. JlaHHBII MeTol MO3BOJSIET HE
TOJBKO C BBICOKOM TOYHOCTBIO BBOIAUTDH DJIEKTPOILBI B MO3I C 3KCIIEPUMEHTAIb-
HOM M AMArHOCTUYECKOM LEJSIMA, HO M HalpaBJ€HHO BO3AEHCTBOBATb Ha OT-
JIeJIbHbIE CTPYKTYPhI YJIbTPa3BYKOM, JIa3€PHBIMU UM PEHTTEHOBCKUMMU JIYUAMH C
JIeyeOHOI 1IeJIbIO, 4 TAKXKE MPOBOAUTb HEMPOXUPYPTrUYECKUE OTEPALIUH.

Daexmpogpuszuonocureckue memoodst uccnenopanus LHHHC sxirouaror amanus
KaK [MaCCUBHBIX, TaK U aKTMBHBIX 3JIEKTpUYECKUX CBOMCTB Mo3ra. IlaccuBHbie
3JIEKTpUYECKUE CBOMCTBA MO3ra HaXOAsT OTpaXX€HUE IJIaBHbIM 00pa3oM B KoJje-
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©aHHUsIX CONMPOTHUBIIEHUSI TTPOXOJSILIEMY Yepe3 TKaHb JIEKTPHYECKOMY TOKY (Me-
Tol peodHuedanorpadpun).

HccnemoBaHue akKTHUBHBIX GMO3IEKTPUYECKUX MTPOUECCOB B TOJIOBHOM MO3re
BKJTIIOYAET MPEUMYILECTBEHHO pEeTHCTPALIUIO:

® CYMMapHOHi 3JIEKTPMYECKON aKTUBHOCTM Mo3ra (3JieKTpo3Hiledasiorpa-
bus);

@ BBI3BAHHBIX ITIOTCHUHUAJIOB MO3ra,

® JJICKTPUUYECKHUX ITPOLECCOB, NMPOUCXOOAIUMX B OTACIbHBIX HEPBHBIX KJICT-
KaX (MHKPO3JIEKTPOIHBII METOX).

DnextposHuedanorpadus Merong peructpaunu cyMmmapHoit
3JIEKTPMYECKON aKTUBHOCTM MO3ra HA3bIBAETCs 3neKTposHLedartorpabueit, a
KpMBass M3MEHeHHUIl OMOMOTEHUMAJIOB MoO3ra -— 3JEKTpo3HLedarorpaMmoit
(99T1'). 3BT perucTpupyioT ¢ NOMOLUBIO 3NEKTPOAOB, PACHOJATAEMBIX HAa IO-
BEPXHOCTH TOJIOBBI YeoBeka. Bo BpeMs ornepauuii Ha roJTOBHOM MO3re BO3MOX-
Ha perucTpalusi CyMMapHO# 3JIeKTpUYECKON AKTMBHOCTH HENOCPENCTBEHHO C
KOpHI TOJIOBHOTO MO3ra — 3jieKTpoKopTuKorpadus (3Kol'). CymmapHyio 2/1eKT-
PUYECKYI0 aKTUBHOCTb MOXHO TaKXe pEerMcTpyupoBaTrh B J10OOH MOAKOPKOBOM
CTPYKTYpE C ITOMOIUBIO BXUBJIEHHBIX 2JIEKTPOAOB KAK Y XKMBOTHBIX, TAK U y Ye-
JIOBEKA IIPH JleYeHUH HEKOTOPhIX 3a00j1eBaHUN MO3ra.

DnexrpoaHiiedanorpadusi SBISIETCS CAMBIM PACIPOCTPAHEHHBIM METOIOM
ucciaenoBaHuss (PYHKLUMOHAJIBHOIO COCTOSIHMSI MO3ra 4YejlloBeKa B YCJIOBHUSX
NOJIMKJIMHUKK U crauuoHapa. Mlconp3yor aBa criocoba percrpauuu Ouorio-
TEHUHAJIOB: OUNOMAPHBIA U MOHONONSIPHBIK (puc. 9.1). ITpu 6GunonsipHoMm cro-
cobe perucTpUpyIoT pa3HOCTh JIEKTPUYECKUX MTOTEHUHUATOB MEXAY NBYMs OIU3-
KO pAacCIoJIOX€HHBIMH TOYKAMH Ha MOBEPXHOCTH TosioBHL. [Ip¥ MOHOMOJISIpHOM
crocobe perMCTpUPYIOT Pa3HOCTb 3AeKTPUYECKUX MOTEHLIMAIOB MeEXAY Jo6oi
TOYKOI Ha IIOBEPXHOCTH rOJIOBBI U MHINGdEpEeHTHOH TOUKOH Ha rojioBe, cobCT-
BEHHBI MOTEHLUAT KOTOpOH ONM30K K HyM0. TakMMM TOYKaMu SIBJSIIOTCS
MOYKH yXa, KOHYMK HOCA, 4 TAKXKE MOBEPXHOCTD LIEK.

OCHOBHBIMHM TOKa3aTeIsIMK, XapakKTepuayoummu D3I, aBasioTcs yacToTa
M aMIUIMTYda KojiebaHuit 6MonoTeHUMANoB, a Takxe ¢da3a U dopma KoyebaHU
(puc. 9.1). Ilo yactoTe M aMIUIUTYLEe KOjeOaHUI Pa3aIUYalOT HECKOJBKO BHIOB
putMmoB B DT (tabn. 9.1).

Tabauima 9.1. XapakTepHCTHKA MAPAMETPOB 3JEKTPOIHNEGHATOrPaMMBI H YCIOBHS PEerH-
CTPAIHA PA3THIHBIX PHTMOB

[ Putm Yacrora, 'u | AMmiutyga, MkB PyHKIMOHAILHOE COCTOSTHUE OpraHH3Ma
TamMma >35 DMOLMOHANIbHOE BO30yXJeHUE, YMCTBEHHas
Bera 13—30 20—25 u bu3nYecKas AeATESbHOCTb; MPU HaAHECEHUU

pa3npaxeHun

Anbda 8—13 50 CocTostHHE YMCTBEHHOro U (H3HYECKOTO

TIOKOS, C 3aKPbITBIMM [J1a3aMU
Tera 4—-8 100—150 CoH, yMepeHHble THMIOKCHS M HapKo3; NpH
HEKOTOPBIX 32a60/IeBaHMAX

Henbra 0,5—-3,5 250—300 I'ny6okuii cOH, HApKO3 M THIIOKCHS; OpTaHH-
| YecKHe MOpaxXeHHs KOpbl GONBILIOro MO3ra i
| - . 1
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3nexTpo-
Yeunurens 3HUedanorpad
A
Bera~-putm
TeTa~purm
Anbda-purm
Adensta—put™
1c¢ I
CyRopoxHbie paspaabl

BepeTeHooGpasHbliid puTM

B

Puc. 9.1. Perucrpanus cyMMapHOil GHO3NEKTPUYECKOH aKTUBHOCTH TOJIOBHOTO MO3ra ye-
JoBeka (asnexrposHuedanorpabus).

A — cxeMa MccneloBaHHa; b — OCHOBHBIE pUTMBI 6MO3NEKTPHIECKON aKTHBHOCTH.
1 — MoHONONAPHBINA, 2 — OMONMONSPHEIN CrIOCOOBI perHCTpaLlNH.
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OCHOBHBIM M HauboJiee XapaKTepHbIM pUTMOM B D3I 3m0poBOro yejgoseka
ABasgeTca anbda-puTM. B COCTOSIHMM OTHOCHUTEIBHOIO IOKOSI YEJOBEKA IMpPH 3a-
KpPBITHIX [JIa3ax U pacciiabieHHoO MycKynaTtype ajibda-puT™M Hanbosiee BbIpaXeH B
3aTBUIOYHBIX, 3aTHJIOYHO-BUCOYHBIX M 3aTBIJIOYHO-TEMEHHBIX 00JIaCTSIX TOJIOBHO-
ro Mosra. Ilpu KpaTKoBpeMEHHOM [EMCTBUM pasdpaxuTenend, HalpUMep CBeTa
WIH 3ByKa, B B[ peructpupyercs peakuysi AECUHXPOHU3AL UM anbda-puUTMa, Ko-
TOpas MpOSIBISETCS B CHHXKEHUU aMILIMTYAbI U YBEJIMUEHUHU YaCTOTHI 3JIEKTpUYEC-
KHUX KojieOaHMi, T.e. mosiBisieTcsl Oeta-pUTM. beTa- U raMMa-pUTMbI OTPaXKaioT
AKTUBUPOBAHHOE COCTOSIHUE CTPYKTYP FOJIOBHOTO MO3rd, TETa~PUTM Yalle CBI3aH
C 9MOLMOHATBHBIM COCTOSTHUEM OpraHU3Ma M OTpaxaeT (PYHKUMOHUPOBAHHE
KOpPKOBO-CTBOJIOBBIX CBsi3eil. [lenbTa-pUTM yKa3bIBaeT Ha CHIDKEHUE (PYHKLIMO-
HAJIBHOTO YPOBHSI KOpPBI GOJIBILIOrO MO3ra, CBSI3aHHOE, HAIIPUMED, C COCTOSIHUEM
JIETKOTO CHA WM yToMyIeHMeM. JIOKaJlbHOe TOSIBIeHUE AEIbTa-PUTMA B KaKOW-
160 06IaCTH KOPHI MO3ra YKa3bIBAa€T HA HAJIMYME B HEH MAaTOJOTMYECKOro oyara.

Hcronb3oBaHue KOMITBIOTEpOB ISl aHanu3a I3[ No3BOIMIO MONYYUTH
CIIEKTPalbHbIE KapThl MOLIHOCTEH GHO3/IeKTpUYecKOoi aKTUBHOCTH Mo3ra (Kap-
TupoBaHue DII), 4TO JaeT BO3MOXHOCTh IS BU3YaNbHO-IIPOCTPAHCTBEHHOI'O
BOCITPUSITUSI MO3TOBBIX ITPOLIECCOB.

Bri3Bannbie noTeHnMaabl. Peructpauus BbI3BaHHBIX NMoTeHuuanos (BII) B
IIHC Taxxe ocymecTBaseTcs: OUIOJSAPHBIM HJIM MOHOMOJSAPHBIM CIIOCODOM.
BbI3BaHHbBIN TIOTEHIMAN TIpeacTaBisieT cob0oil KoyebaHusl OMOINEKTPUIECKOTO
[OTeHLMajga B CTPYKTYpax IOJOBHOIO M CIIMHHOIO MO3ra IpU IIOCTYIUIEHUM K
HUM HMMIIYJIbCOB BO30OYXIeHHS] NPH pa3gpaXeHWu peuenTtopoB, adgdepeHTHBIX
HepBoB Wiu apyrux ctpyktyp ITHC (puc. 9.2).

BII pasnuyatorcs o KOHPUIypaluu OTAENbHBIX KOMIIOHEHTOB, TATEHTHOMY
MEpPUONY BO3HHMKHOBEHMUS, JIOKAIN3AUMU MU U3MEHUYMBOCTH IIOA BO3IECTBHEM
pasuYHbIX GaKTOpPOB, HAIIPUMED CBETA, JEKTPOKOXHOro 60jieBoro pasgpaxe-
Husa (DKP) u ux coueranuit. Haubonplyo aMIIMTy1y ¥ KOpOTKUI JTaTeHTHbBII
nepuoa BIIl umeror B ¢doKyce MaKCUMaibHOW aKTMBHOCTU CTPYKTYP TOJIOBHOIO
Mo3ra, Kyaa TocTtynaioT agdepeHTHbIE MMIIYJIbCHI OT peuenTopoB. K Takum
CTPYKTYpPaM OTHOCSITCSI NIPOEKLIMOHHbIE 30HBI KOPbl 0OJIbILOrO MO3ra (3pUTeNb-
Hasi, CIyXoBasi, COMaTOCEHCOpHAasl U Ap.) U clienudpuyeckue ssapa tajamyca (Ha-
pPYXHOE H BHYTpEHHEe KOJIeHYaThle Tela U 3aJHee BEHTpajbHOEe Sapo). B aTux
obnactssx BIl HasblBalOTCSL nepeuunbimMu omeemami, UMEIOIUUMH aAMIUTUTYLY
400—600 MxB u nareHTHsIM niepuoa 10—20 Mc ¥ cOCTOAIMMU U3 NIEPBUYHO-TIO-
JIOXXUTEJIbHOM M MEePBUYHO-OTPHLIATENBHOM (Da3.

Hapsiny ¢ nepBMYHBIMU OTBETaMHU HaOJMIOHAIOTCS emopunbie Koaebanus BIL.
B kope 6onblioro Mo3ra perucTpUpYIOTCS BTOPUYHBIE JIOKANIbHBIE U FeHEpATH-
3oBaHHbIe BII, cpeay KOTOpPHBIX BBIAEISIOT OT 3 00 4 pa3nuyHbIX BUIOB. Bee BTO-
PUYHBIE JOKAJbHbIE OTBETHI BO3HUKAIOT IOCJE MIEPBUYHBIX OTBETOB WJIM IIPH UX
OTCYTCTBUM C JIATEHTHBIM INepuonoM o 40 Mc u Gosee; UMEIOT BapbUPYIOILYIO
JUTMTENIBHOCTD U aMIututyny ot 100 mo 500 mxB. PasHoBunHoctamu BII siBnstioT-
csl TaKue U3MEHEHUsI CyMMapHOH OMO3JeKTpHYeCKON aKTMBHOCTU MO3ra, KakK
DeaKyus 606AeHEHUsA, PeaKyus YCe0eHUs pumma, OTBETbI Ha NPAMOE 3NeKTpHUYeC-
KO€ pa3apaxeHue CTPYKTYp MO3ra.

IIponcxoxnenue 3aexTpodxHnedanorpaMMel H BHI3BAHHBLIX NOTEHIMAJIOB.
Enunoit TOYKM 3peHHs] Ha MPOUCXOXKICHHE CYMMAapHOU GMO3NEKTPUYECKON aK-
TUBHOCTH Y BBI3BaHHBIX [TOTEHIIMAJIOB 0 HACTOSILEro BpeMeHu HeT. CYUTAIOT,
YTO pas3nuyHble KosebaHus B DOI" u pasznuunbie ¢assr BIT cBsi3aHbl ¢ nocieno-
BaTeJIbHbIM MMOCTYIUIEHMEM BO30YXAEHMI K aKCOCOMAaTUYECKUM M aKCOHNECHIpU-
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Puc. 9.2. BoisBaHHbBIE MOTEHUMANIBI U UMIYJIbCHAsA aKTUBHOCTbh HEMPOHA 3pUTEIbHOM 06-
JIaCTU KOPHI 00JIb1IOro MO3ra KpoJiMKa Ha CBETOBbIE M 3JIEKTPOKOXHbIe (GosieBbie) pa3apa-
X€HUs B npolecce GOpMUPOBAHUS YCIOBHOI 0GOPOHUTENBHON peakliiy. XOpOoLUIo BUAHbI
TIEPBUYHBII (OBICTPBIN) OTBET U MO3AHUE TTO3UTUBHO-HEraTUBHbIE KOJIEOAHUA BbI3BAHHBIX
MOTEHLIMAJIOB Ha CBET.

A — TonaBleHue TMo3aHUX kKojeGaHuii BII mpu coueraHuH cBeTOBOro pasgpaXuTeNns c
3JIEKTPOKOXHBIM (OoneBbiM); b — «obneryeHue» MemneHHbIX Konebanuit BII B Buae ux
NyONMPOBaHMSI B OTBET HA 9KCTPEHHYIO OTMEHY 0071€BOro pa3apaxeHus.

THYECKMM CHHAIICAM HeHPOHOB PasJUYHBIX CTPYKTYp Mo3ra. Pasnl nMepBUYHOIO
OTBETA UMEIOT NMPEUMYLIECTBEHHO CEHCOPHOE MPOUCXOXIEHHE: TTONOXHUTENbHAS
(daza oTpaxaer MOCTCHHAINTUYECKHUE IPOLIECCH HA TelaX HEHPOHOB, a OTpHULIA-
TeabHas ¢asa ABISeTCS BhIpaXeHHEM MECTHOTO BO3OYXIeHUs NeHIPUTHEIX pas-
BeTBJeHUi. TakuM 00pasoM, CeHCOpPHBIE KOMIIOHEHTHI IEPBUYHOIO OTBETA OT-
PaxaloT MOCTYIJIEHHE B TOJIOBHOM MO3r MHGpoOpMaIMKU O GUIMUYECKUX [1apaMeT-
pax CTUMYJIa: HHTEHCUBHOCTH, BPEMEHHBIX XapaKTePUCTHKaX, Tomorpaduu o
OTHOLIEHUIO K PEUENITHBHOMY TONI0 U Ap. PUHOTOTHUECKHE MEXaHU3MBI BTO-
PHUHBIX OTBETOB, Bo3HUKamowWUX ueped 100—120 Mc oT MoMeHTa BO3aeHCTBUS
pas3apaxuTeisi, CBSI3aHbI [IaBHBIM 00Pa3oM ¢ MIOCTENIEHHBIM OXBATOM BO30YXIeHM-
€M TEJ HEHPOHOB U OTPAXAIOT MPOLIECCH B3aUMOACHCTBHS MEXIY Pa3sTUYHBIMHU
CTPYKTYpamMu Mosra. Bropuunbie Kone6aHusi BI1 MOXHO NpelncTaBUTh KakK pe-
3YJITAT HAJIOXEHUS MMIIYJbCAlMU U3 CTPYKTYp JUMOHKO-IH3HLedatsHOi 06-
JIACTHU MO3Tra Ha cjIelOBble CEHCOPHBIE MPOLECCHl. B OTIMYMe OT MOCHeHUX OHHU
OTpaxaroT MH(POPMaIMOHHBIE MPOLIECCHl, CBSI3aHHbBIE C OLIEHKOH pa3lpaxKuTest
MO ero cUTHaJIbHOCTH (PHU3MYECKHE XapAKTEPUCTUKHK) M GUOJIOTUYECKOM 3HAYM -
MOCTH 1 opraHusMa ((akTopbl HOBU3HBI, MOTUBALMOHHOE COCTOSIHUE U AD.).
MHuKpo3/1eKTpoaublii MeTold. PerrcTpauusi 31eKTPUYECKUX MPOLIECCOB B OT-
IEJIbHBIX HEPBHBIX KJIETKAX CTaja BO3MOXHOM 1ocie pa3paboTKU TEXHUKU M3I0-
TOBJIEHUS] MUKPOJJIEKTPOAOB U CO3JAHUSI BBICOKOYYBCTBUTENBHON YCHUIIUTEIb-
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Puc. 9.3. MUKpPO3JIeKTPOAHBIN METO/ MCCeloBAHUA HEHPOHHOM aKTHBHOCTH.

Mmnyabcauns Ha HeiipoHorpamme: 1 — cMellaHHas; 2 — nayevyHas; 3 — oAMHOYHAA.
OnuHounsie noteHuuansl: [T — notenunan aeiictsus; BINICI — posbyxnawliuil nocreuHanTH-
yeckuit noteHuman; TIICIl — TopMo3Hoil nocTcMHANTHYECKHI NMOTeHLIHAN.

HOHM W perucTpupyollei annaparypbl. MUKpO3JIeKTPOIbI MOI'YT OBITh CTEKJISTH-
HbIMH (MMKPOMUIETKH) WM METAUIMYECKUMHU C JMAMETPOM PErdCTPUPYEMOro
KoHuYMKa oT 0,5 10 2 MKM, 4TO B [I€CATKM pa3 MEHbIle pa3MEpOB HEPBHbIX KJie-
ToK. CTekJIsiHHble MMKPOITMITETKHM 3aMOJIHSIOT PAaCTBOPOM 3JIEKTPOJIMTA, yalie
BCEI0 KOHLEHTPMPOBAHHLIM PACTBOPOM XJIOPHIA HATpMs MM Kaaud. s me-
TAJUTMYECKMX SJIEKTPOIOB MCIONb3YIOT HUXPOM, BOJbpam, IMJIATHHY, 30]0TO,
CBHHell, 010BO. Beck a/ekTpo, 3a HCKIIOYeHHEM KOHYMKA, MOKPBIBAIOT U30JIU-
PYIOLIUM MATEPUAIIOM.

Cy11ecTBYIOT ABa criocoba perucTpalidy KIETOUHOIl 3JeKTPHYECKOIt aKTUB-
HOCTH: BHYTPUKJIETOYHBII M BHekJieTouHbld (puc. 9.3). [lpu enympursemourom
pacnosoXeHu MUKPOIIEKTPOIa PerHCTPUPYIOT MeMOPAHHBIN MOTEHLMAN, WU
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MOTEHILIMA] OKOS HeHpoHa, MOCTCHMHANTUYECKUE MOTEHIIMAIBI — BO30YXIAI0-
umit (BIICIT) u topmossiumit (TTICIT), a Takxke noreHuuan neiicteus (IT11).
Brexaemounbiii Mukpoasexkmpod perucTpupyeT TOJbKO MOJOXUTEIbHYIO YacTh
MOTEeHLIMAJIA AeCTBUS. AHAIM3 OC/IEN0BATEIbHOCTH TeHePUPYEMbIX HEPBHOM KJIET-
KO OMO3JIEKTPUYECKUX UMITYJILCOB ITO3BOJISIET U3y4aTh HE TOJIEKO MEXaHU3MBI pabo-
ThbI CAMOM KJIETKHM, HO U MEXAaHU3MBbI B3aUMOCBSI3U HEfpoHOB B cTpykTypax LIHC.
Mopenupopanne ¢yHKuMiA Mo3ra. MeToapl OMOCPEIOBAHHOTO HU3YYEeHUS
dyukuuit HTHC BxIioyaloT riiaBHbIM 00pa3oM pasjiMyHble BUIbI MOJIETUPOBAHUS
ee CTpyKTyphl U yHKUMi. Pasnuyator pusuyeckoe, GpU3MOIOTHYECKOE U KUbeEp-
HeTHYecKoe MoaenupoBaHue. Qusuueckue modeau pabotel LIHC 06b1uHO co3ma-
I0TCSl 10 aHAJIOTUM: HAlpUMeEpP, CPaBHUBAIOT HEKOTOPbIE MPHUHIIUIBI YCTPOCTBA
U GYHKUMOHUPOBAHHUS 3JIEKTPOHHO-BBIUMCIUTENIbHBIX MaliMH 1 LHHC.
Duzuonoeuneckoe modeauposanue TipeArnonaraeT MopgoJoruyecKyro U30Js-
LIMIO OTHEIBHBIX HEPBHBIX KJIETOK (KyJbTypa HEpPBHOIl TKaHHM) WJIHU CTPYKTYpP
HHC (npenapaT U30JUPOBAHHOTO MO3ra) C 1eJIbI0 U3YYEHUSI KOHKPETHBIX 3aKO-
HOMEpPHOCTeil U MeXaHU3MOB UX GYHKUMOHUPOBAHMUSI. ‘
IIpu Kubepremuuecxkom Modeaupoganuuy co3na0T HEKYIO aOCTPAKTHYIO MOJEITb
pa6otsl LIHC ¢ ucnosb3oBaHreM MaTeMaTUyecKoOro anmnapara. Jlanee Takyio Mo-
Ie1b aHATU3UPYIOT U (HPOPMYJIUPYIOT 3aKOHOMEPHOCTH, KOTOPbIE MOXHO IIpUMe-
HUTb JUISI MIOHUMAaHUs paboThl MO3ra.

HEWPOH

Heitpon — ocHOBHasl CTPYKTypHasi U GpyHKLIMOHAIbHAS €MUHUIIA IEHTPATb-
HOU HepBHOM cucTeMbl. COBpeMeHHEbIE IIPEACTABIEHUS O CTPYKTYPHO-(DYHKIMO-
HanbHOW opranuzanuu LHHC 6GasupyroTcss Ha HEHUpOHHOW TEOpPUU, B OCHOBE
KOTOpOH JIEXUT Te3auc 06 aHATOMUYECKOM, (PYHKIIMOHATBHOM M F€ HETUYECKOM
eIHCTBe HEpBHOW KiaeTKU. C MO3ULMil 3TOH TEOpUHM HEUPOH C €ro OTPOCTKA-
MM — JCHAPUTAMU U AKCOHOM — SIBJISIETCSI OCHOBHOW CTPYKTYPHO-(YHKIIKO-
HaJIbHOM eIWHULiei HepBHOU cucTeMbl. OGbeAUHEHUE HEHPOHOB B HEPBHYIO
CUCTEMY IIPOUCXOAUT C ITOMOILBIO MEXHEHPOHAJbHBIX CUHATICOB.

MEXAHU3MbI BO3BYXIEHHUA
N TOPMOXEHMA HEPBHBIX KJIIETOK

OcHoBHOI (QyHKLIMeill HEHPOHOB SBISIETCSH MX CIIOCOOHOCTH K BO3OYXIEHMUIO.
Bo36yxxmeHue MOXET BO3HHKATh KaK B DPE3yAbTaTe CHUHANTUYECKUX BIUSHUMN
Ha HEeHPOH APYTUX HEPBHBIX KJAETOK, TAK M 3a CYET SHIOTeHHBIX LIUTOIUIA3MAaTH -
YeCcKUX IpolieccoB. BHeUIHUM BhIpaXeHUeM BO30YXIEHHUS HeHpoHa sIBisieTCS
KoJiebaHue 3JEKTPUYECKOro MoTeHIMana Ha ero MeMmMOpaHe. 3aperucTpupoBaTh
9JIeKTpUYECKME TOTEHIIMANBl B HEPBHOM KJIETKE MOXHO C IOMOUIbIO BHYTpHU-
KJIETOYHOro MUKpoayiekTtpona (puc. 9.4). B HeBo3OYyXIeHHOM HEHpOHE peru-
cTpUpyeTcsd MeMOpaHHBIN IOTeHLWal, WX IOTEHIUal Mokosi, okogo —70 MB
(cM. puc. 9.4, A). Ilpu MOCTyIUIEHUH K MHOTOUMCIEHHBIM CUHAIlCaM HEPBHOIi
KJIETKU BO3OYXIEHUH OT IpYyrMX HEeMPOHOB BO3HUKAET rpaiyaibHasi IEIoJsi-
pusauus MeM6pansl, win BITCII. [IpogomxurensHocTh eqaugHoro BIICII co-
ctapisteT 8—10 mc. IIpu BosHMKHOBeHUH MHorouyuceHHbIX BITCIT npoucxoaut
HX TIPOCTPAHCTBEHHAS U BpeMEHHAasi CyMMallusl 10 KPUTUYECKOTO YPOBHS JeMo-
JIApU3alUU, ITOCIe Yero HeiipoH reHepupyet [1[1, uiau pacnpocTpaHsoluics no
aKcoHy uMIyikc (cM. puc. 9.4, b).
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Puc. 9.4. MexaHusm Bo30yxKIeHHs] U TOPMOXKEHHS! HEPBHBIX K/1eTOK (0ObsAICHEHHE B TEKCTE).

M3oxeHHbIH Bblllle MeXaHW3M BO30VXKIEHMsI HEeWpOHA JIEXKWUT B OCHOBE
3JIeKTPOTOHUYECKOI TeopuH, obbsIcHSIOLIEH paboTy HEPBHBIX KieToK. BosHuk-
Hosenue [1Jl HauMHaeTcsd ¢ HAYaJIbHOrO CErMEHTAa aKCOHA, Ilie BO3HMKAET TaK
HasbiBaeMblit HC-cnaiik (HauyaibHBIH CcrlaiiK), KOTOPbIH B CBOIO o4Yepellb 3aIyc-
KaeT OONBIUMI IO AMIUIMTYIE MUKOBBIH MOTEHLHAJ] COMATOIEHAPUTHOM MeM-
opanbl (C/-cnaiik). CuHarncel, pacrnojioXkeHHble Ha coOMaTHYecKoit meMbOpaHe
KJIETKM OJIM3KO K HavyaJlbHOMY CEerMeHTy akcoHa, MoryT Bbi3biBaTh HC-cnaiik
6e3 cyMMauuu (demoramophsie curancel). MHOrouHcIEeHHbIE MOCTCHHANTHYEC-
KHe MMOTEeHILMaJbl, BOSHUKAIOLIWE Ha JAeHJAPUTHOM JIepeBe HEMpPOHA, HE paclpo-
CTpaHAITCA Mo JeHapuTaM. MX cymMMalus 3JeKTPOTOHMYECKM BIMSIET Ha Ha-
YATbHBIN CErMEHT aKcoHa U criocobeTByeT cnBUry MeMODaHHOTrO MoTeHIIuana no
KPUTHYECKOTO YPOBHS JENONSIpU3aLUU (UHmeepamopHbie CUHANCH).

[Tpu nocrymiaeHuu Bo3OyxaAeHUN K cMHAIICAM HEPBHOM KJIETKHM HA IMOCTCH-
HanTUYECKUX MeMOpaHax MOIyT BO3HUKATh HE TOJIbKO MPOLIECCH AeNojsipu3a-
LMK, HO U TUIepnoaspuszauuu. [Unepnonsipusaius NpUBOAUT K BO3PACTAHMIO
KPUTHYECKOTO YPOBHS JIeNoJsipu3alui MeMOpaHbl, clieqoBaTeNbHO, 3aTPYIHSIET
BO3HUKHOBEHME BO30OYxXIeHUsl. Takue MOCTCMHANTUYECKHE TMOTEHIMAbI MOJIY-
YUJIM HA3BAHMUE «TOPMO3slMe mocTcuHanTuueckue noreHunaspsl» (TIICII); ouu
BO3HMKAIOT B CHHAIICAX, [JIe MEAUATOP BbI3bIBAECT TMMEPMOJSAPHU3ALIMIO [TOCTCHU-
HanTUyeckoir MemMbpansl (cM. puc. 9.4, B).

CHHAIICHI I MEJUATOPEI [IEHTPAJIBHO¥M HEPBHON CHUCTEMBI

Hanuuue B LIHC Bo30yxnaoluux (AenoJisIpU3YIOIIKX) U TOPMO3SILUX (IH-
NIEPIOAAPUIYIOIIUX) CUHATICOR OOYCIOBIEHO HE TOJBKO PA3NTUYUAMM B MEAMUATO-
pax, obecreuMBaloILUMX Mepenavy Bo30Y:XaeHUsI ¢ MPECHHANTHYECKON HA ITOCTCHU-
HAIITUYECKYI0 MeMOpaHy, HO U 0COOEHHOCTSMM B3aUMOMEHCTBUS 3TUX MEIMATO-
poB co crieliMprYecKUMMA XeMOpeLIeNITOpaMK Ha MOCTCHHANTUYECKO MeMbpaHe.
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B coorBerctBUM ¢ mnpuHUMNOM [leina Kaxnblii HEHPOH CUHTE3UPYET B
CBOEM Te€Jle U 3aTEM BbIACJISIET BO BCEX CBOMX CMHAINCAX OJUH U TOT Xe Meaua-
TOp, MO3TOMY HEHPOHBI M CHHAICH YacTo 0603HAYaIOT MO BuAy MeauaTopa. Ha-
MpUMep, HEMPOHBI U CUHAICHI C ALIETUIIXOJIMHOBOM Nepeaayeit Bo30yXIeHUs Ha-
3bIBAIOT XOJIMHEPrMYECKUMH, C AIPEHAJIMHOBOW — aApeHepruyecKUMM M Ip.
K runepnoyisipusyioium MeqdaTopaM OTHOCST raMMa-aMUHOMACISIHYIO KUCJIOTY
(TAMK) ¥ miMuuH. DTH MeauaTtopbl, B3aHMOAEHMCTBYS C XeMopeLernTopamu
MOCTCUHAINITUYECKOU MeMOpaHbl, npusoaar K passutuio TIICII.

Jl1s1 BbISIBJIEHUSI MEAHATOPHONH (PYHKIIMU pa3NUYHEIX OMOJIOrMYECKU aKTHUB-
HBIX BELLECTB MCHOJB3YIOT MeTond aNekTpodope3a. [IpUMeHAIOT MHOTOKaHajb-
HBI (OBYX-, TPEXKaHAIbHbBII ¥ O0jlee) MUKPOINEKTPOA, OOUH M3 KAHAJIOB KOTO-
pOro CIAYXWUT JJIsl PErHCcTpaliuvM OUONMOTEHLMANOB, a OCTAJbHBIE 3aMOJHAIOTCSH
uccienyeMpiMy BenlectBaMu. [loxg meiicTBHEM IMMOCTOSIHHOTO 3J1€KTPUYECKOIO
TOKA MocjiefHUe 3JeKTpodopeTUYecK! BBOASTCS B HEPBHYIO KJIETKY WM aruiuv-
LIUPYIOTCS PSIAOM C HEH.

TloMuMoO MeIMaToOpoB ALETUIXOJMHA U afpeHaNnHa, GYHKIUM CHHANITUYEC-
KHX «IOCPEIHUKOB» BBIMOJHSIOT CEPOTOHUH, KaTeXoJaMHUHbI (HOpagpeHauH,
JodaMuH), [IYTAMUHOBAsl M aclapardHoBasi AMMHOKMCJIOTHL;, INIMLIMH M ramma-
AMMHOMACJISIHAST KUCJI0Ta; HEKOTOpbIE MOJMNENTUIB (9HKedaluH, coMaTocTa-
TUH) U MHOTHE IpYrue BElIeCTBa.

Hopamunepeuueckue neidpoHb y MIEKONMUTAIOIMX OOpa3ylOT TakK Ha3bplBae-
MYI0O HUTPOCTPUATHYIO CUCTEMY, a TaKXe HaxoJsATcsl B runotanamyce. Hopadpe-
Hepeudeckue HelipoHs: OOHAPYXXEHBI B COCTaBe CpeHEro Mo3ra, MocTa U Ipo-
IojiroBatoro Mosra. B cocras gopcajibHOro U MeIUANBHOTO SIAEP 1IBa MPOAOJITO-
BAaTOr0 MO3ra, MOCTa M CPEIHEr0 MO3ra BXOAST CepOmMOHUHepeudecKue HeipoHbl.
L-I'nyramar- u L-Acnaprar-HeilpoHbl OOHapyXeHbl IpPaKTUYECKH BO BCeEX
crpykrypax IHTHC.

MHoOroyMuciaeHHbIe TOJUNENTUABI, oDOpa3yoliMecss B HEpPBHOIH cHUcTeMe U
HasbIBaeMble Heliponenmudamu, UTPaioT PoJib He TOJBKO CUHANTUYECKUX Meaua-
TOPOB, HO U CMHATITUYECKHUX MOIYJISITOPOB, T.€. BELUECTB, BAUSIOINIMX HA CUHAI-
THYeCKylo nepegauyy Bo3byxneHusi. HekoTopsie U3 HUX NepBOHAYAIbHO ObLIM
oOHapyXeHbl BO BHYTPEHHHUX OpraHax, B YACTHOCTH B DHIOKPUHHBIX KJIETKax
XKeJTyIOYHO-KUIIEYHOTO TpakTa (HarpuMep, IJIIOKAroH, FaCTPUH, XOJELMCTOKH-
HUH, BeulecTBo IT).

Cpenn HeHpOMENnTUAOB BbIACASIOT IPYNIY TAK Ha3blBAEMbIX D H 1 O T € H-
HBIX OMUOMUJTOB, KKOTOPbIM OTHOCAT 3HAOPGUHBI U IHKeDAIMHBL. DTH
BellecTBa, MogobHo MopduUHYy, He TOJbKO BbI3bIBalOT 3(ddeKkT 06e360guBaHM,
HO M CO3JaI0T OLIYLIEHHE YIOBOJbCTBUS U 3idopuu. DHKeDATUHB U sHTOopdU-
HBI BbIpabaThIBAIOTCS HEPBHOM CUCTEMOI M B3aUMOMAEICTBYIOT B €CTECTBEHHBIX
YCJIOBUSIX C ONMUOWAHBIMU PELIENITOPAMM, PACIOJOXEHHBIMM Ha MOBEPXHOCTH
MeMOpaH HEKOTOPbIX HEMPOHOB.

Hanuyue xeMopelieNTHUBHBIX YYaCTKOB Ha TMOCTCHHAITHYECKONW MeMOpaHe
HeifpoHa o6ycJioBNUBaeT creluduyeckuit 3¢ ¢eKT Bo3neHCTBUS KaXA0ro Meau-
aTtopa. MeM6paHHbI pellenTOp MpeacTasasieT coboit 6eJIKOBYIO MOJIEKYAY, CIIO-
COOHYIO «y3HABaTb» CreLUMUYECKUIl TSI HEe MeauaTop U BCTYNAaTh ¢ HUM BO
B3auMoleiicTBUe. B pe3ynbTaTe Takoro B3avMMOAECHCTBUS OeNKOBasi MOJEKyJa
KOHGOPMALIMOHHO M3MEHSIETCSI U AKTUBUPYET UOHHBIE KAaHAJIbl 3JIEKTPOBO30OY-
IuMoit yactu Mem6paHsbl. M3aMeHeHMe MOHHOM MPOHMULIAEMOCTU MeMOPAHbI NpU-
BOJMT K YMEHBLIEHHUIO (IEMOJSIpU3aLus) WM YBeJIMUYEHUIO (TUIIEpIOIsipU3aLysl)
TpaHCcMeMOpaHHOI pa3HOCTH MOTEHLMAIOB.
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WHTETPATUBHASA TEATEJIBHOCTh HEHPOHA

Hannuue MHOTOYMCAEHHBIX cneludUUecKuXx XeMOpeUEeNnTUBHBIX Y4aCTKOB
Ha MOCTCUHAINITUYECKUX MeMOpaHax HeipoHoB no3poawio [1.K. AHoxuHy ele B
1974 r. chopMynupoBaTh XUMHUYECKYIOD TEOPUIO paboThl HEPBHBIX KieToK. Co-
rJIACHO 3TOW TEOPUH, INEKTPUUECKHUE UMITYJIbCHI, IPUXOIsALIME K CHHAICAM Heil-
pOHa Yyepe3 MeauaTophl, TpPaHCHOPMUPYIOTCSA B XUMHUYECKHE MPOLIECChl HA MOCT-
CHHAIITUYECKO MeMOpaHe, KOTOphIie B CBOIO OYepedb BOBJIEKAIOT B OMOXUMMH-
yeckHe MpoUecChl UMUTOIUIA3MATUYECKUE U SIIEPHBIE CTPYKTYPb! KJIeTKU. BHyT-
PUKJIETOYHbBIE MOJIEKYJISIPHBIE NMPEe0Opa3oBaHusl MPUXOAAIINX K HEHPOHY reTepo-
TE€HHBIX BO30YXIeHU 0003HAYAIOTCS KAaK WHMezpamueHas OesmeabHOCmb Hepe-
Holl knemxu. B OcCHOBE XMMUYECKOU TEOPUHU UMHTETPATUBHOM NEeATEIbHOCTU Hell~
pPOHa JIEXXUT YTBEPXIECHHE O TOM, YTO MeTabOIMYECKUH I1poliecc, pa3BepThIBAIO-
1Uiicd B LUTOIUIA3Me HEMPOHA, 3aKPeTJIEH TeHETUYECKU U siBsieTcs crelnduy-
HBIM [0 OTHOIUEHUIO K OTAEIbHBIM MOCTCHHANTUYECKUM CTPYKTypaM (puc. 9.5).

BHyTpUHelipoHHasT GyHKUMOHANbHAS CBSI3b XEMOPELIENITUBHON 4acTu
[TIOCTCUHAIITUYECKO MeMOpaHbl ¢ LIMTOIJIA3MAaTUYECKUMMHU IpolieccaMu obec-
MeYyuBaeTcs LEJNON TpynIoil 6GMOJOrMYecKM aKTUBHBIX BELUECTB, BBIMTOJHSIO-
KX GYHKUIMY YHUBEPCATbHBIX PEryJsiTOpoB KieToyHoro Merabonumima. K Ta-
KHM BellleCTBaM B [EPBYIO OUepelb OTHOCAT LUKIUYECKKE MYPUHOBBIC HYKJIEO-
TUABLI, IPOCTAMIAHIMHBLI, HEKOTOPblE [OPMOHAJbHbie BeHIECTBA, WMOHbI Me-
TaJIJIOB.

Takue MeIuaTophl, KAK HOPAAPEHAIUH, aIpeHAINH, 10haMUH, CEPOTOHUH,
IMCTAaMUH, crieln$pUYecKd aKTUBUPYIOT MEMOPaHOCBSI3aHHBIH HepMEHT aleHH-
JIATUMKJ1a3y, KOTOpasi KaTaJlu3UpyeT CUHTE3 LIMKJIMYECKOro alneHO3MHMOHodoC-
dara (LAM®) u3 ageHosuHtpudocdara (ATP) B NpUCyTCTBUU HOHOB Mg?*.
Menuatop aueTuaxoiuH (depe3 M-xonMHOpeuenTopbl) aKTUBUPYET I'yaHUJIAT-
UMKIIa3y — depMeHT, KaTaTU3UPYIOILU 00pa3oBaHUE LUKIUYECKOTO I'YaHO3UH-
MoHogocdara (u'M®P) u3 ryaHosuHtpudocdara B MpUCYyTCTBUM HUOHOB Mg?*.
[ToBbIlIEHHE aKTMBHOCTM TyaHMJIATLIUKIIA3bl oOecreynBaeTcsl OKHChIO a3oTa
(NO), koTopasi coelMHSIETCS C aTOMOM XeJjie3a B dKTUBHOM LIEHTpe ¢hepMeHTa.
B cBolo oyepennr 06paszoBaHME OKMCH a30Ta M3 aprMHUHA KAaTaJIU3UPYETCS CHUH-
Ta30i OKHUCH a30Ta, KoTopasl akTuBupyercst Ca’*, cBSI3aHHBIM C KAJTbMOAYJIMHOM
(pery1siTopHBIif 6€J10K).

Hajyue KanbLus B HEpBHOM KJIETKE CaMo 110 cebe MMeeT HeNoCpeICTBEH -
HOe OTHOIeHUe K TepepacrnpeneneHnio MoHoB Nat nu K* B kieTke, cuHTE3y U
ceKpeluu MeauaTopoB, cuHTe3y Oenka 1 PHK, akcomnasmarnyeckomy TpaHc-
TOopTY.

IIpu cuHanTUYecKoW aKTUBALMU IMOCTCUHANTUYECKUX MEMOpAH U3 HUX BbI-
JOeJISTIOTCSl TPOCTAMJIAHAWHEL, UMEIOIe B KAaYeCTBE YIJIepOIHOro CKejeTa Mpo-
CcTaHOeBYIO KMcaoTy. [IpocTtarmanavHbl B3aUMOIENCTBYIOT C BHYTPUKIETOYHBIMU
CUCTEMaMU LMKIMYECKHUX MYPUHOBHIX HYKJIEOTHIOB, U3MEHSIIOT 3HEpPreTHYec-
KU MeTaboIM3M HEMPOHOB, a TAKXE BO B3auMoaeicTBuHU ¢ moHaMu Ca?* yyacr-
BYIOT B MpOLIECCE BJEKTPOreHeE3d, Peryisiiui BO30YOIUMOCTH KJIETKU, CEKPELIMU
MeIMaTopoB U ropMoHOB. LIMKinyeckue HYKIEOTHIbl aKTUBUPYIOT IIPOTEUMHKU-
Ha3bl, ¢ochopuIMpyIOIve KIETOUHble OeNKM U M3MeHSIole MX (YHKIMO-
HaJIbHYI0 AKTMBHOCTb, CJEACTBUEM Yero SIBJISIETCSI U3MEHEHHe NPOHULAEMOCTHU
MeMOpaHBbI [UTS1 HOHOB.

B MoJeKynsapHBIX MEXaHN3MAX HHTETPATHBHOM JeATENbHOCTH HEHPOHOB 0OJIb-
masi pojb MPUHAIEXKUT IHIOTEHHBIM HEHPOMENTHAAM U TAK HA3BIBAEMBIM M03-
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CyBecuHanTuyeckue

LMCTEpHb! CwHanTocoma

Cy6cuHanTuyeckas membpaxa

O6nacru TecHoro
KOHTaKTa Mexay
MUKpOTpyBoYKamu

Agpo c pubocomamm

Mopel AaepHon MemBpaHs

O6nacTe XMMWM4YECKMX NPOLECcCoB
¢ yuactuem sagepHon PHK n

MuTOXOHAPUA
' 3HA0NNa3MaTUYECKOM CeTy

AKCOHHbIA XONMUK

Puc. 9.5. VnbrpacTpykTypa HeifpoHa Kak OCHOBAa €ro WHTErpaTUBHOM AesiTeIbHOCTH (To
IM.K. AHoxuny).

eocneyugpuueckum Oeaxam. K SHIOTEHHBIM HeWUpOMeNnTUIAM OTHOCATCH TaKue
OJIMTOIENTHIBI, KAK TUPOJIUOEPUH, XONELIMCTOKUHUH, aurnoTeH3uH 11, B-auro-
TPOITMH, MPOJIAKTUH, Ba3onpeccMH M aAp. OHM MOIYT BBICTYNATL HE TOJBLKO B
pOJIA HEHPOMETUAaTOPOB, HO U B POJIM HEHPOMOIYSITOPOB, T.€. OKa3bIBATh BJIMSI-
HME Ha BBICBOOOXIEHWE MEIMATOPOB M3 TPEeCMHANTHYECKUX OKOHYAHMH (MX
TPAaHCCUHATITUYECKHUI TPAHCIIOPT) M ITOCTCHHANTUYECKYIO peakiuio. Mosrocne-
unduueckne Oenku obecrneuuBaloT crenuduyecKkie GYHKIHUH HEPBHBIX KIIETOK
W HEMOCPeICTBEHHO CBSI3aHbI ¢ MpoueccaMu obyuyeHus: M namMsaTtu. B HacTosiee
BpeMsi u3BecTHO Gonee 30 Mosrocneunduyeckux OIKOB, Cpead KOTOPBIX Hau-
Goslee M3yYEeHHBIMU SIBIAIOTCS 6elloK Py (xapakrtepeH mus kierok Ilypkuube
Mo3xeyka) U 6enok S-100, obHapYXKeHHBI# KaK B HEPBHBIX, TAK M B TIMATbHBIX
KJIeTKax.

O6o61ieHHOe U306paxeHue OCHOBHBIX (hYHKLIMI HeifpoHa MpeacTaBleHo Ha
puc. 9.6.

126



CuHanTu4eckue
KOHTaKThl

Jerapursl
MNpecuHanTyeckoe

OKOHYaHue
XpaHeHue
=" Wnterpauua

BocnpowasegeHue
HHCIJDPII\-IELMH

CuHTtea Buonorniecku

aKTUBHBIX BELLecTs

Tero
HelpoHa

AKCOHHBIA

XOMMUK MeHepaums

INEKTPUHECKMX
UMNYNLCOB

MNpoeegenue
BO36YKAEHUR

AKCOHHLIA
TpaHcnopt

A
Buigenenne meguaropa

Puc. 9.6. OcHoBHbIe (DYHKLIMH HelipoHa.

I

Mopdodynkumonansuas opranmzanms. OnHON M3 cocrasHbix 4dacteit LIHC
sBasieTcst Helporust (puc. 9.7). OHa cocrasisier rout 90 % KJIeTOK HEpBHOM
CHCTEMBl U COCTOMT M3 ABYX BHMIOB: Makpoeauls, TIPeICTABJIEHHONW aCTPOLIMTAMM,
OJIMTOIEHAPOLIUTAMY U SMEHIUMOLMTAMM, U MUKPO2AUU. A CT P O Ll U T bI, TECHO
CBfI3aHHbBIE C TeJdAMM M OTPOCTKAMM HEPBHBIX KJIETOK, BBINOJHSIOT OIMOPHYIO M
Tpouueckyio GYHKUMU. ACTPOLUTH OOECIeYuBalOT COXpAaHEHHE TIOMeocTasa
MEXHEeHPOHAIbHOM Cpe/ibl, MOAY/IMPYsl €€ HOHHBIH cocTaB. OJTUTO € H A p O-
1L ¥ T bl HOPMUPYIOT MUETIMHOBYIO 0DOJIOUKY BOKPYT akcoHOB B cTpykTypax LIHC.
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B
.
Pnuc. 9.7. Pa3dHOBMIHOCTH KJIETOK HEHPOTINM.

a — MpOoTOoIlIa3MaTHYe€CKHE aCTPOLMUTDI, 6 — d)HGpOBHblC ACTPOUMUTHI; B — MUKPOIIMA, I' — OJIHU-
rogeHapouMThI.

ONeHAUMOLUMUTBH COCTABISIOT KJIETOYHbBIN CJIOM, BEICTHJIAIOLLIMI XETYIOUKH
rOJIOBHOIO MO3ra M CIIMHHOMO3roBOM KaHa)l. KA €eTKM MUKPOTJT U U MOTYT
murpuposats 1o LIHC k Mecty gereHepauuu HepBHOM TKAHU WIM ovara rmoBpex-
IEHUs U, NpeBpallasich B Makpodaru, GaroluTHpyIOT NpPOAYKThI pacraja.
Ousuosorneeckue cBoificTea. B oTiivuMe oT HEHPOHOB INTUANBHbIE KJIETKH HE
TeHEPUPYIOT MOTeHUHUan geicTBusa. Mx MeMOpaHHBIH NoOTeHUMAN BbIllle MeEM-
OpaHHOrO MOTEHIIWANa HePBHbIX Ki1eToK U cocTapisgeT — 90 MB. Takoii ypoBeHb
MeMOpaHHOTO MOTEHLMAJA TJIHAJIBHBIX KJIETOK CBSI3aH C BBICOKOH KOHLEHTpa-
LMel MOHOB Kajusd B LUUTONJNAa3M€ IIPU HU3KOW INPOHULIAEMOCTU MeMOpaHbl 1St
OCTaJIbHBIX MOHOB. MeMOpaHHbI! NOTEeHUHAN OTIUYAETCS YCTONYUBOCThIO, a €ro
KojiebaHusi oOyC/OBJIEHB!, KaK MpPaBUJIO, U3MEHEHUSMM XMMUUECKOro COCTaBa
MEXKIIETOYHOM cpenbl. UyBCTBUTENLHOCTh ACTPOLIMTOB U OJUTOACHAPOILIMTOB K
MOHHBIM U3MEHEeHMSIM CPellbl 3HAUYUTEbHO MPEBHILAET YYBCTBUTENbHOCTh HeEl-
poHoB. MoHBI Kasiusi, BHIXOASIIIME U3 HEMPOHOB U aKCOHOB B $azy UX pernoisipu-
3allUU, JIErKO NMPOHMKAIOT Yyepe3 MeMOpaHbl KJIETOK HEHPOTJIUMU, CHUXAsT BEU-
YUHY MeMOpaHHOIo MOTeHIIHaIa. DTOT ITpOLIecC Pa3BUBAETCS MEAJIEHHO Ha Mpo-
TSIKEHHUM OT JECATKOB MWILINCEKYH] 1O HECKOJBKHX MUHYT U MOXET COBIANATh
C BO30YXJeHUEM HEpPBHBIX KJIETOK. BoccTaHOBAEeHUE MCXOZHOro MeMOpaHHOro
MOTEeHLIUaNa TJUM MPOUCXOAUT YEpPE3 CTAAUIO TMIIEPNONAPU3ALMM U OTPAKAET
TPOLIECC OCBOBOXIEHUST MEXKIIETOYHOIO NMPOCTPAHCTBA OT MOHOB Kasiusl. OJHO-
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BPEMEHHO KJIETKM HENPOIJIMU CBSA3BIBAIOT U3OBITOK HelipoMeauaTtopa, BbICBO-
00XIaeMOro CHHANTUYECKMMU OKOHYAHUSIMA HEHPOHOB.

3axBar KJIeTKaMH Heiipornmuu riyramata, TAMK, TaypuHa, rivuMHa u acna-
ParMHOBOM KHUCJIOTBI SIBJISIETCSI BaXXHbIM MOMEHTOM B Tpollecce MHAKTUMBALMU
BELLECTB-MEJUATOPOB, 3alULIAIOUIMX HEPBHbIE KIETKA OT aMUHOKUCIIOT.

OCOBEHHOCTH PACITPOCTPAHEHHWA BO3BYXIEHWUS
B HEHTPAJIbHOU HEPBHOH CUCTEME

OyuxkimonanbHoe oobenuHeHue HellpoHoB B LIHC ocyniectnserca rias-
HBIM 00pa3oM C IOMOILBIO MEXHEHUPOHANTbHBIX CHMHAICOB, CBOHCTBA KOTOPBIX
onpenensior crneluueuky ¥ 0COGeHHOCTU MHTErpallMi BO3OYXIEHMI B CTPYKTY-
pax HepBHOH cHUcCTeMbl. MexaHU3Mbl MeXHEHPOHAJIbHBIX B3aUMOJEHUCTBUI BO
MHOTOM OIpeAesaioTcss o6IuMU npuHiunaMu pa6otel LIHC. Hanmuuue y kax-
JIOro HEeWpOHa IIMPOKO PA3BETBJIEHHOIO ACHAPUTHOIO JdepeBa AdeT eMy BO3MOX-
HOCTb BOCITPMHUMATb 60JIbLIOE KOJUYECTBO BO3OYXKIEHUI HE TOJBKO OT pasjiny-
HbIX addepeHTHBIX CTPYKTYP, HO U OT pPa3HbIX 06JacTed W sioep roJIOBHOTO U
crmMHHOTO Mo3ra. CXoxaeHre MHOTOYUCICHHBIX FeTePOreHHbIX BO30YXIEHUI K
otneabHbIM HefipoHaM LIHC sBasiercst ocHOBOI MpUHLMITA KOHBEPreHIIMHY BO3-
oyxneHuit (puc. 9.8).

KOHBEPTEHITUA BO3BYXIEHUN

Hau6onee pacnpocrpaneHHoit B LIHC sBasiercs: myasmucencopnas kowneep-
2eHyUs, KOTOpas XapaKTepU3yeTcs B3aMMOJECHCTBMEM Ha OTHEJIbHBIX HEeHpOHax
JBYX WIM 6ojiee reTeporeHHbIX UJIU FeTepOoTONHbIX ach¢epeHTHBIX BO30YXKIeHU I
pa3iIMYHON CEHCOPHOM MOJAJNBbHOCTU (3PUTEJIbHOM, CIYXOBOM, TaKTUJIbHOIM,
TEMIIEPATYPHOIl U T.1.). OcOGEHHO OTYETIMBO MYJIbTUCEHCOPHASI KOHBEPreHIUs
NPOABIISIETCS B MTOHTOME33HLIehaTUYECKON PETUKYISIpHONW dopManm, Ha Hell-
pOHAaX KOTOPOH KOHBEPrMpylOT U B3aWUMOOEUCTBYIOT BO3OYXAECHUSI, BO3HUKAIO-
I[{e MPHU COMATUYECKHUX, BUCLIEPAIBHBIX, CJHYXOBbIX, 3PUTEJbHBIX, BECTUOYISAP-
HbIX, KOPTUKAJIbHBIX U MO3XEUYKOBBIX pa3zgpaXxeHUsX. MyabTHCEeHCOpHAss KOH-
BepreHIUs] UMEeT MeCTO U B HecneludUYEeCKUX siapax Tajiamyca, CpeIMHHOM
LIEHTPE, XBOCTAaTOM SIAPE, IMIIIOKAMIIE, CTPYKTYpax JUMOMYECKON CHCTEeMBI.
OcobeHHO MHoOTrouucjieHHbie 3 GEKTh MYIBTHUCEHCOPHONH KOHBEPreHLMU Ha-
OJ110JaI0TCSA HA HEMPOHAX PAa3IMYHbIX 06JlacTel KOpbl OOJIbIIOTO MO3ra, Tie UMe-
I0TCSI ¥ IpYrve BUIbI KOHBEPIeHLIMU: CEHCOPHO-OMOIOrMYecKasi, MyJIbTUOHO0I0-
ruueckas, acddepeHTHO-addepeHTHAs.

Bcee Heliponst IIHC, cnocoGHbIe K MYJIBTUCEHCOPHOMH KOHBEPTEHIIUH, KJIAC-
cUPULMPYIOT B 3aBUCUMOCTH OT KOJIMYECTBA U KaYeCTBa MPUXOAAILIUX K HUM BO3-
Oyxmenuit. HelipoHBI, K KOTOpbIM KOHBEPIrUpYIOT nBa addepeHTHBIX BO3GYXIe-
HMsl pa3IMYHON CEHCOPHOIt MOAAJIBHOCTU (HAIPUMEp, 3PUTEIbHOMN U CIIyXOBOI),
cyuTarTcs 6ucencoproimu. Ilpyu KOHBEPreHUMH TPeX BO3OYXIeHUI HEHPOHEBI 060-
3HAYalOT KaK MpUCEHCOpHble, & TIPU KOHBEPreHLUM OOJbIIero Yucia Bo3Oyxae-
HUI — Kak noaucencoproie. KpoMe TOro, BBLOENSIIOT NOAUGAACHMHbIE HEUPOHBL, KO-
TOpbIe PEATMPYIOT HA CEHCOPHBIE PA3APAXKUTENN ONHOM MONAJBHOCTH (TaK Ha3bI-
Ba€Mble MOHOMOJAIbHBIE, HAIIPUMED TAKTUIBHbIE), HO pearupyroT Ha TaKOe pas-
JpaxXeHUe C pasJIMYHbIX PELENTHUBHBIX MOJEH ONHOro aHajau3aTopa (Harpumep,
KOXHasi [NIOBEPXHOCTD IPAaBOM U JIEBOH KOHEYHOCTH, [TOBEPXHOCTD TYJIOBULLIA).
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Ceer 3eyK Bonb Fonog  Xawna 3eyk Bonk
A B B

Puc. 9.8. Buanl KoHBepreHUMH BO30YK/IEHHMII Ha OQHOM HeiipoHe (cxema).

A — mynbTHceHcopHas, b — myasTubuonoruyeckasi, B — ceHcopHo-6uonoruueckas.

B3AMMOJEVNCTBUE BO3BYXJIEHUN

IlInpokasi KOHBepreHuusl BoO30yXIeHMI co3naer OosblIMe BO3MOXHOCTH
Ul mocienyioiero ux s3anmoneiictsus Ha Heiiponax LIHC. MMpossienune xo-
HeyHoro 3¢ dekra B3auMoAeHCTBUS BO3OYXIEHUH 3aBUCUT OT CUJIBI U MOJalb-
HOCTH [BYX pasapaxurejeil, BpeMEHHOH NocjeqoBaTeJbHOCTH MeXIy HUMH, a
TaKXe OT YPOBHSI BO30ya1MMOCTH HellpoHoB. PesynbratoM B3aumoneicTBUsi KOH-
BEPrUpYyIOLIUX BO30OYXIeHWA Ha HelpoHe MOryT ObITh SIBIEHUSI MPOTOPEHMS,
obJierueHust, TOPMOXKEHHSI U OKKJIIO3UH.

ITlpomopenue 3axkiiovaercs B yMeHbllIEHMM BpEeMEHM CHHANTHYECKOW 3a-
JIEPKKH 3a CUET BPEMEHHOH CyMMAllMU HMITYJIbCOB, CJIEAYIOLIMX MO aKCOHY. D-
ekt obneeuenus NMPOSIBISIETCS] TOT/A, KOTAA CEPUsl MMITYJIbCOB, CJAEAYIOUIUX IO
OJTHOMY aKCOHY, BbI3bIBAET B CUHANTUYECKOM I10JIe HEi{pOHA COCTOSIHUE TIOMO-
porosoro Boabyxiaenusi. CaMo no cebe oHO HEIOCTATOUHO JUIsl TIOSIBJIEHUS HA
MOCTCHHAINITHYECKOI MemOpane rnoreHuuyana AeiicTBUs, HO TP HAJIMYUH NOCTe-
IOYIOIIe MMITyJIbCallMU, [MPUXOIsLLUEe Mo APYrMM aKCOHAM K TOMY K€ caMOMY
CUHANTHYECKOMY TIOJII0, CTAHOBUTCSI IMOPOrOBbIM, M HEWpPOH BO30OYyXnaercs.
B ciydyae olHOBpEMEHHOro NMpHUX0Ja pasinyHbIX adepeHTHBIX BO30YXIEHHUIA K
CHHATITUYECKUM I10JISIM HECKOJIbKMX HEHpOHOB CHUXaeTcsi oblliee KOJMYECTBO
BO30YXIEHHBIX KIeTOK (TOPMOXEHHE WJIM OKKJIIO3Ms), YTO MPOSIBJSIETCS CHUXKE-
HUueM (PYHKIHMOHAJIBHOM aKTHBHOCTH MCIIOJHUTEIBHOTO OpraHa.

IIpuanune: B3aumopeiicTeus Helponos B LIHC. MuorouncnenHbie cuHanT-
yecKHe KOHTAKThl OJTHOTO aKCOHA HEPBHOI K/IeTKH ¢ GOJbIIMM YMCIOM JeHAPHU-
TOB HECKOJIbKUX HEHPOHOB SIBJISIIOTCSA CTPYKTYPHOI OCHOBOM npuryuna uppadua-
uuu 6036yxcdenuu B IHC. Uppanuauust 6siBaer Hanpaesentoii, Koraa Bo3dyxie-
HHEM OXBAaThbIBAeTCS OIpeesIeHHas rpyIna HeHpoHOB, U dughgysnoii.

Hppanuauus Bo3byxXaeHUit ¢ nmocneayiolleii KoHBepreHuueid ux K oTiaelib-
HOMY HEHPOHY OTpaxXaeT NPUHKUN MYAbMUNAUKAUUY (YMHOXEHUS) HEPBHBIX MUM-
nyinbcoB. OH MPOSABISAETCS B TOM, YTO Ipyria HepOHOB MOXET 3HAYUTEbHO
YBEJIMYUBATH KOJIHUYECTBO MMIIYJIBCOB BO3OYXIEHUsI HA BBIXOJE BXOIsLIEH B ee
COCTAB OT/AEJbHOU HEPBHON KJIETKM 110 CPABHEHUIO C €€ BXOJIOM.
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B rpynne HeilpoHOB € HUKIMYECKUMU 3aMKHYTHIMHU CBSI3IMM (HEHpOHHAas
JIOBYIIIKAa) BO3HHUKAET AJIUTENbHAsl HE3aTyXalollas IMPKYIALUA BO30YXIEHUs
(npunyun npoaoneupoearus BO3OYXICHMSI). DTOT TPUHLUMUII, KaK I10JAralor,
JIEXUT B OCHOBE MEXaHU3Ma KPAaTKOBPEMEHHOM MaMATH, a TaKXe [UIMTEIbHOI
pabothl 3¢ deKTOPHBIX HEMPOHOB MIPU MaJIOM KoJyinyecTBe NMpuxonsmux B ITHC
acpepeHTHBIX UMITYJIbCOB.

IEHTPBI HEPBHOM CUCTEMBI

(DYHKIMOHAIBHO CBSI3aHHAsI COBOKYMHOCTb HEHPOHOB, PACIIONIOXEHHBIX B
OIHOM MM HeckodbKUX cTpyKTypax LIHC u obecrieyuBaiolux peryasauumo Toi
WM UHOM (PYHKUMU WU OCYIIECTBIEHWE LEIOCTHON peakiUM opraHM3Ma, Ha-
3bIBAETCS LeHmpom HepeHol cucmemsi. DU3HOIOrMYECKOE TIOHATHE LIEHTPA HEPB-
HOI CHUCTEMbI OTJIMYAETCSI OT AHATOMUYECKOro MPECTABICHUS O siApe, rae Oaus-
KO pAacCIlOJIOXEHHBIE HEHUPOHBI OOBEAMHSIOTCS OOLUMU MOPGDOTOTHYECKUMHU
0CODEHHOCTSIMU.

Knaccupuxanua HepBHbIX uHeHTpPoB. B OCHOBY KiaccuduUKaluM LEHTPOB
HEPBHOM CHCTEMBI MOJOXEHBI Mopdosornueckuii 1 GYHKIMOHATBHBIA KpHUTE-
puii. Ilo aokaauzayuu B CTPYKTYpax HEPBHOM CUCTEMBl pa3iuYyalOT KOPKOBHIE,
MMOJKOPKOBBIE Y CIIMHAJbHBIE LEHTPbl. B ToJIOBHOM Mo3re TakXe BbIIEISIIOT
LIEHTpHl Au3HLedaTbHble, Me33HIedanbHble, Oyab0apHble, TUIIOTAIAMHYECKHUE,
TaJaMUYECKHE.

Ha ¢byHKIMOHABHOW OCHOBE LIEHTPhI HEPBHOM CHCTEMBI Pas3iesiioT MO pe-
eyaupyemoti @ynikyuu (HaIpuMep, COCYIOABUTraTebHBIN UEHTP, LEHTP TEII006-
pa3oBaHusl, OBIXaTeJbHBIA LIEHTP U Ap.) WU N0 agghepenmnomy eocnpuamuro (Ha-
MPUMEpP, LEHTPbl 3peHUs, CIyXa, OOOHSIHUS U Ap.). BBIAENSAIOT TAaKXKe LEHTPHI
HEPBHOM CHCTEMBI, KOTOpble DOPMUDPYIOT MOMUBALUOHHbIE COCMOAHUA OP2AHU3-
Ma, SIBJISIACH NeiicMEKepaMu MOTHUMBAIMOHHBIX BO30yXAeHUWI (LeHTpBI rojoja,
KaXIpl, HACBIIIEHUS U AP.).

CyllecTBYIOT UEHTPbl HEPBHOM CHUCTEMBI, KOTOpbI€ HAa OCHOBE MHTErpaluu
BO30YXIeHUH (GOPMUPYIOT yerocmHble peakyuu opeanusma (HalpuMmep, LEHTPHI
IJIOTAHHUS, YUXaHbs, JedeKalUu, MOJOBOM LIEHTP U T.IL.).

Tonyc HepBHBIX HEeHTPOB. OT LEHTPOB HEPBHOM CUCTEMBI UIET OOJIBIINI HIK
MEHBILNI MOTOK UMITYJIBCOB K 3ddexTopaM, o6yCIOBIMBAs UX IOCTOSSHHOE TO-
HUYecKoe Bo30yxmeHne. ToHMYeckoe COCTOsIHUE LieHTpa HEPBHOM CUCTEMBI OIT-
penensieTcsi COOTHOIUEHMEM AaKTHMBUPOBAHHBIX UM TaK HAa3blBAEMBIX MOJYAIUX
HEPBHBIX KJIETOK, YTO ODECIIEYMBAETCS HE TOJBKO MOCTYNAKIUMU OT nepude-
PUYECKUX pellenTopoB adpdepeHTHBIMU UMITYJIBCAMU, HO U TYMOPAJIbHBIMU BJIM-
SIHUSIMU (TOPMOHBI, METa0OJUThI, OMOJIOTUYECKH aKTUBHEIE BELLECTBA).

JdomunanTta. [1py BHICOKOM YPOBHE TOHMYECKOTO BO3OYXIEHUS LIEHTP MOXET
JoMuHupoBath B aestenbHocTH LIHC (mpuHimn noMuHaHThl A.A. YXTOMCKOTO).
B domunanmnom yenmpe HEpBHOM CUCTEMBI HEHPOHBI XapaKTEPUIYIOTCS JJIMTENb-
HOIi TMOBBIIIEHHOI BO30yAMMOCTBIO, BO3pacTaeT 3¢ (peKTUBHOCTL BPEMEHHONH U
MPOCTPAHCTBEHHOM CyMMAaLMU BO30yXAeHUN. [IOMUHUPYIOLIUIA LIEHTP, ITOAABIISIS
JeSITEJIbBHOCTb APYTUX LIEHTPOB, MOXET CTAaTh [JIABEHCTBYIOLUUM B (hOpMUPOBAHUU
LieJIeHalpaBJIeHHOro MOBEAEHYECKOro aKTa KMBOTHBIX U uyejobeka. IIpumepom
JOMHUHAHTBI CJIYKUT KJIACCUYECKUMN OIBIT A.A. YXTOMCKOro, B KOTOPOM pasipa-
XEHHE CEHCOMOTODHOWH KOpPBI Ha ¢(OoHE MEXaHMYeCKOro pasayBaHMS NpPSMOM
KUILIKU BBI3BIBAJIO PeaKLIMIO NedeKalu BMECTO COKpalleHUS JIanbl KUBOTHOTO.
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OBIIME ITPUHIIAIIBI OPTAHU3AIINHA
IHEHTPATbHOU HEPBHOHN CUCTEMBI

O6ume npuHuMnbl opraHusauuu LTHC onpeaensiorcst He TOJIBKO 0coBeHHOC-
TAMH pacIpoCTpaHeHUs BO30YXAeHUS MeXny HeiipoHaMH, HO U ¢yHKIMOHANb-
HBIMH CBSI3SIMU MEXIY LIEHTpaMH HEPBHOM CHUCTEMBI U €€ OTHEJBHBIMU CTPYKTY-
paMu.

JIuneiinoe pacmpoctpanenue Bo30yxknenua. HaubGonee xectkas nMHeliHasg
CBAI3b ocylIecTBIseTc addepeHTHBIMU MTPOEKIIUOHHBIMHU ITYyTAMHU, 0OecIieyHnBa-
IOLIUMHU Nepeaavyy Bo30yXaeHUH oT nepudepuyecKux crieuain3upoBaHHBIX pe-
LIENITOPOB Yepe3 Pa3jIMYHbIe sIpa rOJIOBHOrO MO3ra BIUIOTh A0 KOPBI OOJIBLUOTO
Mosra. Hanmpumep, MpoeKIIMOHHBIHA JEMHUCKOBBII NYTh MepeaaeT BO30YXIeHUS
B FOJIOBHOM MO3T OT KOXHBIX PEIENTOPOB AABJICHUSI U MIPUKOCHOBEHMS, 4 TAKXKE
OT MPONPUOPELIETITOPOB MBIIII[ U CYCTaBOB. Bo30OyXaeHUE OT peLenToOpoB Io-
CTYIAET B 3aJHME CTOJIOBI CMIMHHOIC MO3ra, 3aTeM 4epe3 sipa IpOA0JIroBaToro
Mo3ra U BeHTpoOa3ajbHBI KOMIUIEKC TajaMyca NOCTHraeT COMaTOCEHCOPHOI
006J1acTU KOpbl OOJNBIIOro MO3ra.

Tenepann3oBannoe pacnpocrpanenHe Bo30yxaenusa. Kpome nuHeifHoro pac-
mpocTpaHeHUsA acddepeHTHBIX BO3OYXAEHUIM IO MNPOEKUMOHHBIM MYTSAM, B
CTPYKTYpax rOJIOBHOI'O MO3ra MMEET MECTO I'eHepalu30BAHHOE pacIpoOCTpaHEeHHE
BO30yXIeHUH, obecneyuBamouiee GYHKIIMOHAIBHOE B3aMMOAEHCTBHE MEXIY
KOpoii 60JIBILIOrO MO3Ta U MTOAKOPKOBBIMU CTPYKTYpaMU. Cpely ToCIeTHUX BaXK-
Has poJib OTBOAUTCS PETUKYISIPHBIM 00pa3oBaHUSAM IMPOLOJIrOBaTOrO U CPeTHETO
MO3ra, a TaKXe CTPYKTypaM TMIToTajaMmyca U Tajamyca. 3p¢heKT BoCXOagIInX re-
HEePAIM30BAHHBIX AKTUBUPYIOIIMX BIMSHUIA PETUKYISIPHBIX 0Opa3oBaHMii Ipo-
SIBNSIETCSI B BO30OYXIeHHM Bcex obyiacTeil KOphbI OONBILIOrO MO3ra, 4TO HaXOIUT
OTpaXXeHHE B JECUHXPOHU3AIMM CYMMApHON OWO3JIEKTPUYECKOU AKTUBHOCTH
Moa3ra (puc. 9.9).

Hucxonsmue BausgHus. Hapsgy ¢ akTHBUPYIOIIMMHU BOCXONSIIUUMM BIIUSI-
HUSIMU B TOJIOBHOM MO3Te CYIIECTBYIOT HUCXOMSIIUE, IJIABHBIM 00pa3oM KOPTH-
Ko-yrajibHble BIMSIHUSL Ha TOAKOPKOBBIE CTPYKTYPBHl. DTH CTPYKTYPhI MOIYT
BHOBb aKTMBMPOBAaTh KOPY MO3ra BOCXOASIIMUMHU MOTOKAMM MMIIYJbCOB, CO3da-
Basi 3¢dekT Bo3BpaTHOU reHepanu3auuu Bo3oyxaeHu#t (puc. 9.10). Bsaumoneii-
CTBME BOCXOHSIIIMX M HUCXONSIIUMX BIUSHUN OOYCIIOBIMUBAET ABYCTOPOHHIOIO
CBSI3b MEXIY CTPYKTYpPamH FOJIOBHOTO MO3ra, 0cOOEHHO MEXIy KOpoil Mo3ra u
MOJKOPKOBBIMU 00Opa3oBaHUSIMM — peBepOepalivio Bo3OyxmeHuil. PeBepbepa-
LU KOPKOBO-TIOJKOPKOBBIX BO3OYXIEHUI, BBISIBIsIEMasl 3JIEKTpos3HIedanorpa-
duyecku, criocobCTBYET COXPAHEHHUIO IIUTEIbHBIX 04aroB Bo30yxneHus B [THC.

MPOLIECCHI TOPMOXEHUS
B IIEHTPAJIBHOM HEPBHOII CUCTEME

Hapsny ¢ mexanuamamu Bo3oyxaeHusi B LIHC cyiectByloT 1 MeXaHH3MBI
TOPMOXEHUSI, KOTOPbIE MPOSIBJISIOTCS B MpeKpallleHUH UM YMEeHbIIeHUU aKTUB-
HOCTH HEPBHBIX KJIETOK. B oTHYUe OT BO3OYXAEHUS TOPMOXEHUE — JIOKAIbHbIN
HEpPAaCIPOCTPAHSIONIUIICS IIpollecC, BOBHUKAIOIIMIA HA KIIETOYHO MeMOpaHe.

Ceuenonckoe Topmoxkenne. Hanmmuue npouecca TopmoxeHus B LIHC Bre-
pBble 66110 MoKazaHo M.M. CeyeHoBbIM B 1862 I. B 3KCIIepyMeHTaX Ha JISITYLIKE
(pyic. 9.11). BrInosHsIM pa3pe3 TOJOBHOTO MO3ra JIATYIIKY HAa YPOBHE 3pUTENb-
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1¢

Kopa Temenxas

Kopa nobHas

Mokoi

Kopa temeHHan

Kopa nobHan

AkTueHoe GogpcTeoBanne

Puc. 9.9. DaekrposHuedanorpaduyeckoe BolpaKeHHe BOCXOASLUMX aKTHBUPYIOLIHX BJIW -
HUIl peTuKyIsApHOit hopmauun (PP) Ha Kopy GojibLLOro mMosra.

Puc. 9.10. Bo3spparuas reHepanuzauus Bo30yXAeHUI B FONOBHOM MoO3re (cXema).

A — CO3n0aHME o4ara BCIBﬁy)K.ElCHHE B TI]JOC[(I.IHOHHOﬁ 30HC KOpbI Gonbluoro Mosra H HHUCXOoOsIHe
AKTHBHPYIOILHE BJAHSHHA Ha P‘D b — BO3BpPATHLIE BOCXONALIHE AKTHBHPYIOILHE reHepalu3oBaH-
Hele BauaHug PO Ha kopy Gonbluoro moara.

133



PeTukynApHas
thopmatius

KowTakr
Topmoaxoro (T) n
nsuratensHoro ()

Peuentop HeRpaoHoB

CerMeHT CMHHOTO
moara

TOpPMO3HOR HEAPOH

Mbiwya
Puc. 9.11. CeueHoBckoe TOpMOXeEHHeE (cxema).

Ha cxeme nokasaHo pacnpocTpaHeHHe BO3DYXKAEHWS NpH HanoxeHWH kKpucrtaia NaCl wa o6-
NaCcTh 3pMTEIbHBIX BYTrpoB.

HBIX OYTpOB M U3MepsIM BpeMsl pediiekca OTAeprUBaHUs 3aIHEN JIaribl MTPH T10-
rpy>KeHHH ee B pacTBOp cepHOi KuciaoThl (Meton Tiopka). [Tpy HanoXeHUH Ha
paspe3 3pUTeJbHbIX OYyrpoB KpMCTa/LIMKA [MOBApEHHOW conu Bpems pediaekca
yBenuuupanoch. [Ipekpalienue BO3AEHCTBUAS CONM HA 3pUTEsibHbIE OYrphbi TIpH-
BOJMJIO K BOCCTAHOBJIEHWIO UCXOQHOI0O BpeMeHH pedIeKTOPHOM peakiiiH.

134



Puc. 9.12. [IpecuHanTnyeckoe TOpMOXKe-
HHe (cxema).

T — Topmo3snoii HelipoH; H — HeiipoH, BO3-
oyxaaeMblit  addepeHTHBIMH  MMNYIBCAMM;
| — HepBHble OKOHYaHHA, BO30OYXIaOLIHe
TopMoO3HOii Heiipon T; 2 — akcoH, npoBoas-
WK JenoaspUsyiolliie MMMYAbChl K Tejy
HeiipoHa H; 3 — akcoHbl TopMo3HOro Heii-
pOHa, THMEepPnoAsSPH3YIOLLIHE MPecHHANTHYeC-
KHe OKOH4YaHuA Bo30yxnaioulero HeiipoHa.

Pedbnekc ormepruBaHusi Janmku 0OYC/IOBIeH BO30YXIEHMEM CIMHATbHBIX
neHTpoB. KpUcTaNinuk cosu, pasapaxasi 3puTesibHble OYrpbl, BbI3bIBAeT BO3OYX-

areibHocTb. M.M. CeyeHoB npuiuen K BbIBOLY, YTO TOPMOXKEHHE sIBJISIETCS
clelNCTBUEM B3aMMoJEHCTBUsl ABYX M Gojiee Bo3OyxmeHuil Ha HeitpoHax LIHC.
B aTom ciiyyae ongHo Bo30yxieHue Heu30eXHO CTAHOBUTCS TOPMO3UMBIM, a ApYy-

roe — topMmo3siliuM. [logaBaeHue OAHUM
BO30YXIEHHUEM APYroro MPOMCXOAUT KaK
Ha YpOBHE MOCTCUHANTHUYECKUX MeMOpaH
(MocTCMHANTUYECKOE TOPMOXEHHWE), Tak
M 3a cyeT yMeHblueHusi 3dekTuBHOCTH
OedcTBUsS BO30YXKIAIOIIMX CHUHANCOB HAa
NpecUHaNTUYEeCKOM YpOBHE (IpecHHarl-
TUYECKOE TOPMOXEHUE).
IIpecunanTuyeckoe TOPMOXeHHeE.
[IpecuHanNTUYECKOE TOPMOXEHHUE pPa3BU-
BAaeTCsl B INpPECHUHANTUYECKOI YacTH CH-
Harca 3a cYeT BO3IECTBMSI HA €ro MeM-
OpaHy aKCcO-aKCOHaJIbHBIX  CHHAICOB.
B pesynbrare Kak aenosisipusylonero, Tak
U TUNEPNOJISIPUIYIOILEr0  BO3AEHCTBUS
MPOUCXOIUT GJIOKUpOBaHUE MPOBEAEHUs
UMITYJTbCOB BO30OYKIEHUsI MO TpecuHar-
TUYECKUM ITYTAM K MOCTCHHANTHYECKON
HepBHOM KJeTKe (puc. 9.12).
IlocTcHnanTHYecKOe  TOPMOXKEHHE.
Haubonbiee pacnpocrpanenue B LHHC
MMeeT MEeXaHU3M [MOCTCMHANTHYECKOTro
TOPMOXKEHHS, KOTOpPOe OCYLIeCTBIsAeTCS
CMEUUATbHBIMU TOPMO3HBIMU BCTaBOY-
HBIMU HEpPBHBIMU KJIeTKaMU [Harpumep,
KieTku PeHIIOY B CIMHHOM MO3re Wiu
ierku [lypkuHbe (rpylieBMaHbIe Heii-
poHbl) B Kope Mo3zxeuka]. OcobeHHOCTh
TOPMO3HBIX HEPBHbBIX KJIETOK COCTOUT B

MoTOHERPOHL!

V74

Knertka PeHwoy

Puc. 9.13. BospatHoe TopMoxeHue
MOTOHeHpoHa 4epes KieTku Peniioy
(no JIxx. kkiicy).

[
[ 5]
un



BcTasouHbIN TOPMO3HOW HEAPOH

77

AddepeHTHbie
HEpBHble BONOKHA

[enonsapuayowme

CUHanCs!

/\ MnepnonspuayioLyme
Lo CUHanCbI
MOTOHenpOHI
paarubareneit |

\d
I

T / ,’ " MortoHeipoHsl crubareneit
’
]
r, 1

SdpepeHTHbIE HEpBHBIE BONOKHA
r

CokpauwjeHne ..

crubarenei Il Paccnabnenve

)/ pasrubarenen

Puc. 9.14. PeunnpokHoe TOPMOXEHHUE HA YpOBHE CEIMEHTOB CHMHHOIO Mo3ra (cxema).

TOM, YTO B MX CHHAICAX MMEIOTCHA MEIHATOPHI, BhI3LIBAIOIIME HA MTOCTCHHAINTH -
uyeckoit membpane Heiipona TIICII, T.e. KpaTKOBpeMeHHYIO THIEpPNOIspU3a-
uuio. Hampumep, misi MOTOHEHPOHOB CIIMHHOIO MO3Td TMIEPITOJISIPU3YIOLIMM
MeIHATOPOM SIBJISIETCS AMUHOKMCIOTA MJIMLWH, a U MHOTMX HEHPOHOB KOpBI
60JIbIIOrO MO3ra TAKMM MEIMATOPOM CIIY>XUT FaMMa-aMUHOMACISIHAsI KMCIoTa —
FAMK. YacTHbeIM cilyyaeM MOCTCUHANTUYECKOTO SIBISIETCSI BO3BPATHOE TOPMO-
KeHue (puc. 9.13).

Peuunpoxuoe topmoxenue. MexaHu3M MOCTCHHANITUYECKOTO TOPMOXEHUS
JIEXUT B OCHOBE TaKMX BHIOB TOPMOXEHUS, KaK PELMIIPOKHOE W JlaTepalbHOE.
PeiintipoKHOE TOpMOXEHHUE SBJISETCS OJHUM U3 (PU3IHOJOTHYECKHUX MEXAHU3MOB
KOOpAMHALUU AEATEIbHOCTH HEPBHBIX LIEHTPOB. Tak, nonepeMeHHO PeLUIPOK-
HO TOPMO3SITCSL B MPOJOJIrOBATOM MO3re LIEHTPHI B0OXA U BbIIOXA, IPECCOPHBIN U
JIeNpeccopHBblif cocynoABUTaTe bHble LEHTPbl. OCOBEHHO OTYETIUBO PELIUTIPOK-
HOE TOPMOXKEHUE TPOSIBISIeTCS] HA YPOBHE CIIMHHOTO MO3Ta MPU OCYIIECTBIEHUH
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CTPOro KOOPAMHHUPOBAHHBIX IBUTATENbHBIX aKTOB (Xomb0a, Oer, yecaHue u Ip.).
Ha ypoBHe cerMeHTOB CIIMHHOrO MO3ra BO30YyXIEHHEe TpyNIlbl MOTOHEHPOHOB,
BBI3BIBAIOIIMX COKpAaLIeHHE MBILII-criubaTeieil, CONPOBOXIAETCA PELUIIPOKHBIM
TOPMOXEHHUEM [IPYroil TPYIIBl MOTOHEMPOHOB, MPHBOASINMX K pacciabieHUIo
MBbILUII-pasrubareneit (puc. 9.14).

JlarepanbHoe TopMoxKende. [Ipu Jj1aTepaJbHOM TOPMOXEHHH AKTHBHOCTD
HEpPOHOB WM PELIENTOPOB, PACIONIOXECHHBIX PSIOM € BO30OYXIeHHBIMU Heipo-
HaMM WIX pelernTopaMHu, MpeKpaiaercsi. MexaHu3M JaTepalbHOro TOPMOXEHUST
obecrieynBaeT IUCKPUMHUHATOPHYIO CITIOCOGHOCTh aHaau3aTopoB. Tak, B clyxo-
BOM aHaJIM3aTope JIaTepajbHOE TOPMOXEHHUE 00eceuBaeT pasInyeHUe YaCTOThI
3BYKOB, B 3pUTEJbHOM aHAJIM3aTOpe JlIaTepajbHOe TOPMOXEHUE Pe3KO YBEJIUYU-
BAa€T KOHTPACTHOCTh KOHTYPOB BOCIIPUHMMAEMOTO MU300paKeHHusl, a B TaKTHJIb-
HOM aHaiu3arope crocoberByeT nubdepeHIIMPOBKE ABYX TOYEK MPUKOCHOBE-
HUSL.



Jexunnsa 10 | YACTHAAL ®U3NOJIOTUA
INEHTPAJIBHOU HEPBHOU CUCTEMBI

Pazpenenue HHC Ha pasnuyHble oTaeNbl, WK obJlacTH, 0OyCIOBIEHO pa3-
JUYUSIMU KaK B UX CTPYKTYPHOM OpPraHU3alUM, TaK U B 060COOJEHHOCTH HEKO-
TOPBIX HeNPOGhU3UOJOTUYECKUX MEXAaHU3MOB, CBSI3aHHBIX C OCYIIECTBIEHHEM
TOM WIM UHOI GYHKUMU opraHu3Ma. Pazgenenune mexanusamosn pabotsl [IHC Ha
addepenTHble U 3¢ depeHTHBIE MO3BOJISET PACCMATPUBATL UX B COOTBETCTBUU
C BOCIIPUSITUEM M aHAIM30M AEHUCTBYIOLUMX pa3fpaxKUTeNIel UK ¢ OpraHu3aiuei
IIPOM3BOJILHBIX U HEIIPOU3BOJILHBIX ABUTaTeNbHBIX aKTOB. DddepeHTHbIE GYHK-
uuu HHC Ttakxe cBsizaHbl ¢ peryasiueil JesiTeNbHOCTU BHYTPEHHUX OPIraHOB.
Hau6onee cinoxHas aestenbHocTh LIHC cBsi3aHa ¢ ocyluecTBIeHUEM ee UHTEer-
PaTUBHBIX DYHKIIUMA, HEOOXOAMMBIX IJIsT (GOPMUPOBAHUS LIETOCTHBIX MTOBEIEH-
YeCKUX aKTOB OpraHu3Mma. B cuCTeMHyI0 OpraHu3auuio MMOBeJeHUs KaXmas
ctpyktypa LIHC BHocHT cBoit cneLndU4yecKUl BKJIAM, KOTOPBIN OIpeeIsieTcs
YaCTHBIMU OCOOEHHOCTSIMM €€ JTUHAMUYECKONH OpraHMU3aLIMu.

NHTETPATUBHASA NEATEJIBHOCTD
CIIMHHOT'O MO3TA

HHrerpatuBHasi AesITEJIBHOCTh CIIMHHOTO MO3ra CBSI3AaHA CO CTPYKTYPHOM
opraHuzanueil ero cermMeHToB. KaXmplif CErMEHT CIIMHHOIO MO3ra [10Jy4aeT
addepeHTHYI0 UMIYIbCALIMIO Yepe3 3aaHue (4yBCTBUTENLHBIE) KOPELIKU U TO-
chUIaeT Bo30yXIaeHUe K addeKkTopam yepes nepeaHue (IBUraTesIbHble) KOPELIKH.
Takum obpa3oM, yxe B Ipefesax Kaxaoro cerMeHTa CIIMHHOIO MO3Ta BO3MOXHa
WHTErpalys MPpOCTEHIINX IBUTATECJIbHBIX PEaKLIUMA.

MuoraTudeckuii pediekc — olIHA M3 MPOCTBIX peakUMH Ha pacTSXeHHUe
MBILLIIBI, OCYLUECTBJsIEMAasi HA YPOBHE CIIMHHOIO MO3ra Mo CaMOMY KOPOTKOMY
MyTH — OT MPONPUOPELENTOPOB 10 MOTOHEUPOHOB U Jajiee K IBUraTeJbHbIM
MBILIEYHBIM BOJIOKHAM.

Peakuus pacTsiKeHUs! SIBISIETCSI OCHOBOM PErYJISILUM IJIMHBI MBILULIBI, U3ME-
HEHUE KOTOPO BO3HUKAET IIPU MOMHSATHH I'Py3a UIU IIPU COKPAIEHUM MBILLULIbI-
AHTArOHUCTA.

Cyxoxuibubie pedJiekcbl B ITPOTHUBOITOJIOXHOCTh peakKUMU HA pacTSKEHHE
MbILIBI (puc. 10.1) cmoco6CcTBYIOT OGbICcTpOMY €€ pacciabieHuto. OHM 3aluuiia-
IOT €€ OT MMOBPEXAEHUS MPU CUIbHBIX COKPAIUEHUSAX U YYaCTBYIOT B peryassuuu
HanpsixeHus B Mbllule. Koraa HanpsixxeHUe JOCTUTaeT 3HAYEHHSI, [IPH KOTOPOM
BO30YXKIAIOTCSl CYXOXWIbHbBIE pelenTopbl Ionbmxu, anbda-MOTOHEHPOHBI, UH-
HEepPBUPYIOILME COKPAIIAIOULYIOCS MBILLILY, TOPMO3SITCS, YTO MPUBOJUT K €€ pac-
cNabNIeHUIO U MAAEHUIO HAMIPSKEHUS B HEM.

CTabunu3upysi NOABUXHBIE 3BEHBSI CKeJIeTa, MUOTATUYECKUE U CYXOXUJIb-
HbIe pedIeKChl CO3TaI0T OCHOBY JUISI OCYLUECTBJIEHUST HEMTPOU3BOJIbHBIX U IIPOM3-
BOJIBHBIX JIBUXXEHUH.
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CyxXOMUNHBIA
opras
Fonsaxm

BcrasoyHbin
" HENpOoH

Vl

Puc. 10.1. [Iyra npocToro cyxoxwibHoro pediekca (cxema).

(1]
o= MepekpecTHBIA
22 paarubarensHbli
ik . pednexc
2 CrubarensHslin
3 pednekc
J’f g
~
/ 4 N
" r_————-.----.--.-_'
Crubarenu | I Crubarenu :
I e e e e i i e s e ol
[ i - ey
I PaaruBarenu } Pa3srvbarenu
L e i i i A |

Puc. 10.2. dyru crubartensHoro M nepekpectHoro pasrudarensHoro pednekcos (cxema).

3amuTHBIE PEAKNHH CIMHHOTO Mo3ra. Ha ypoBHe cerMeHTOB CIIMHHOrO MO3ra
OCYLIECTBIISIIOTCS] TAKXKE 3aLMTHbIE PeaklMy, BO3HUKAIOLIME MPU pa3ipaxeHuu
KOXHOI TOBEPXHOCTH MOBPEXIAIOIIMMI pa3apaxuTteismu. B atom cayuae npu
pas’gpaKeHUH pelenTopoB KOXU TPOUCXOAUT OTAEPrUBAHUE KOHEYHOCTH OT
pasipaxuTens (peakuus OTAEpruBaHMsi, WM crubatenbHblit peduekc). Ilpu
9TOM COKpallEHMEe MblIlll-crubareseil COMpoBOXIAETCsS OJAHOBPEMEHHBIM pac-
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ciabseHneM aHTaroHMCTOB MbILL-pa3rubareneit (puc. 10.2). DTh peakuuu ocy-
LWIECTBSIOTCS CErMEHTAPHBIMU MEXaHM3MaMM PELUUIIPOKHOTO TOPMOXEHMUSI.
[Mpu BO36YKIEHUU MOTOHEHPOHOB KAaKOW-TUMOO MBIl JBUTATENbHbIE HEHPO-
Hbl MBILULbI-AHTATOHUCTA TOPMO3SITCS 34 CYET BJIUSIHMSI HA HHUX BCTABOYHBIX
HelpoHOB (KJIETKU PeHlI0y), BbIAEASIOIIMX B CHHANITUYECKUX OKOHYAHUSX TOP-
MO3HOMH MeauaTop.

Biuanne Boimenexamux oraenos HHHC. CnuHanbHble ABUraTeNLHBIE LEHT-
PbI HaXOAATCS MOJ KOHTPOJUPYIOUIMM BAUSIHUEM Bbilenexaiux otaenos [HHC.
PeTukynocnuHaibHBIA U BeCTUOYJOCNMHANbHbIE TPAKTHI MOHOCHHAMNTHUYECKU
BO30YXIa10T MOTOHEMPOHBI MPOKCUMAJIBHBIX MBILUL KOHEYHOCTENH U TYJIOBMIIIA.
MoOTOHEHpPOHBI AUCTAJbHBIX MBIILL, KOHEYHOCTEN (0COOEHHO MBIILUL MAbLEE
KHCTH U CTOITbl) HAXOASITCS MO HUCXOASILLIUM BJIMSIHUEM KOPTHUKO-CITMHAIBHOTO
U pyOpPOCIIMHAJIILHOIO TPAKTOB.

Bocxongammue nyrd. B cerMeHTax CHIMHHOTO MO3ra MMEIOTCSI HEHpPOHHBI,
Jaloliyde HayajJo BocXomsiUM addepeHTHbIM (YYBCTBUTENBHBIM) IMYTSM.
Cpeny HUX B TIEpBYIO ovepenb BbiaessioT nytb ['omiss u Bypaaxa (rinaBHBIM 06-
pasoM TAaKTUJIbHOE YYBCTBO), CITMHHOMO3XEYKOBbIE MYTH (MBbIIIEYHO-CYCTAB-
HOE YYBCTBO) M CIIMHOTAJaMUYECKUI MyTh (6oNeBast U TeMIepaTypHas 4YyBCT-
BUTEJILHOCTD).

KpoMe yka3aHHBIX COMAaTHUECKUX peakKUWil, CIHHHONW MO3r OCYLUEeCTBASET
perynsiuvio ¢GyHKUMHA psila BHYTPEHHUX OpPraHoB.

HHTEI'PATUBHAA JEATEJIBHOCTD
MNPOJOJITOBATOTO MO3TA

HMHTerpaTMBHAasl JesATENBHOCTb MPOAOITOBATOrO MO3ra O0YC/IOBeHA LIWPO-
KUM CcIeKTpoM ad¢epeHTHBIX MOTOKOB, MOCTYMAIOUIUX OT MHOTOYMCEHHBIX
9KCTEpO- U UHTepopelenTopoB. OHA MPOSIBJASETCS B MHOTOYUCIEHHbBIX PEaKIIM-
X, a3¢dheKTopaMu B KOTOPBIX SBJISIOTCSA KaK CKEJETHBIE M T1aJKMe MBIILILbI, TAK
U xene3bl. B nmpogosiroBatoM Mo3sre Haxoasitcs siapa 1X u X map vepernHbIx
HEpBOB (S3BIKOMIOTOYHBIA U Onyxpaomwmit HepBbl) U X1 1 X11 map 4yepenHbix
HepBOB (00aBOYHBIH U ITOABSI3bIYHBII HEPBBI).

C yyacTueM siiep YeperHbIX HEPBOB OCYIIECTBISIOTCST TaKUe BPOXIEHHbIE
CJIOXXHOOPTaHU30BAHHBIE MULLEBbIE PEAKLIMU, KAK COCAHUE, [JIOTAHUE, XKEeBaHME.
Ha ypoBHe mpomosiropatoro Mo3sra ¢GopMUpYIOTCS 3allIMTHbIE peakUUu — 4uXxa-
Hbe, KalleJib, pBOTa, IJIOTAHUE, MUTAHUE, CE300TASIEHUE.

OGUIMPHBI CBSI3M ITPOAOJITOBATOTO MO3ra ¢ XeMOpeLEeNTopaMu U Gapope-
LIENTOPAMU COCYAOB, MHTEPOpPELENTOPAMH BHYTPEHHUX OPraHOB U BeCTUOYIIO-
peuentopaMmu. BiausiHMe 3THX opraHoB ompeaensieT ¢GyHKIMOHUPOBAHME Ha
YPOBHE MpPOJOJrOBaTOrO0 MO3ra IbiXaTEJIbHOIO U CEpHEeYHO-COCYAUCTOrO LEHT-
pOB.

B mnpomosroBaToM Mo3re HaxoIsSITCS PETUKYJSPHbIE CTPYKTYpPhl, KOTOpBIE
JA0T HA4YaJIo PeTUKYJIOCIIMHAJbHOMY TPaKTy, KOHTPOJUPYIOIIEMY CerMeHTap-
Hble JBUTATEJIbHbIE PeaKLMM CIMHHOTO Mosdra. Hucxopsiine BIMSHHUS peTH-
KyJsipHOM ¢dopMalMu NPOAOJIroBaTOro Mo3ra Bo30yXHAIOT o- U Y-MOTOHEH-
pOHBI crubaTeneil ¥ TOPMO3SIT MOTOHEHPOHBI pasrubareneif, yTo oGYCIOBIIU-
BaeT aJeKBaTHOE Iepepaclpefie/ieHhe TOHYca MBI M aMIUIMTYIbl UX COKpa-
HIEHUS.
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HNHTEI'PATUBHAA JEATEJIBHOCTDb CPEAHETO MO3TrA

OcHOBHbIE HHTErpPaTUBHBbIE PYHKIMU CPETHETO MO3Ta CBSI3AHBI C OPraHM3a-
LIMEeil IBUTATEIbHBIX AKTOB U aHANNU30M addepeHTHBIX TOTOKOB BO30YXIEHMUS.

CropoxeBnie peakunad. Pe3y1bTaToOM MHTEIPATUBHOMN AESITEIBHOCTUA CpefHe-
ro MO3ra SIBJISIETCS1 OCYIIECTBIEHUE OPTaHU3MOM CTOPOXEBBIX, WJIM CTApT-peak-
uuit. Jlerkasi creneHb TaKMX peaklMil y yeJoBeKa BbIpaKaeTcsl B3AparuBaHUEM
IIPY HEOXUIAHHOM 3BYKE WIM NPUKOCHOBEHUH; MIPH 60JIee CUIBbHBIX HEOXKUAAH-
HBIX pa3ApaxUTEJsX YeTOBEK BCKPUKUBAET, a MHoraa aaxe 6exur. Crapr-peak-
uu obecreunuBaloT MTHOBEHHYI0 MOOWIM3alMIO BCEro OpraHu3Ma K aKTHUBHOM
JEeSATEJIbHOCTH TPY BO3HUKHOBEHMU ornacHocTU. IIpu 3ToM Bce MBIILILEI TPUBO-
ITCSI B COCTOSAHUE TOTOBHOCTH K OBICTPOMY AEUCTBUIO: 3aCThIBaHUE (CTOI-pe-
aKiiys), B3OpariBaHHe U HACTOpaXHUBaHWE (OPHMEHTUPOBOYHAsI peaKlysi), aBTO-
MaTrueckoe GercTBo mpu 6oJbloil onacHocTU. YacTo Takue peaklMM CayXaT
MposIBJIEHUEM MaHUYECKOTO COCTOSIHUS YEJIOBEKA.

Heitpodusnosornuecknit MEXaHU3M OCYLLIECTBJICHUSI CTAPT-peaKLUil CBSI3aH
¢ PyHKUMOHMpPOBaHHWeM OYropkoB yeTBepoxojMusi. HelipoHbl BepxHUX Oyropkos
YEeTBEPOXOJMUS 00ECTIeuBAIOT OPraHU3aLMIO OPUEHTUPOBOYHOTO MOBEACHHUS Ha
3pUTENbHbIe CTUMYJIbL. HefipoHbl HUXXHUX GYrOopKOB YETBEPOXOJIMHUS OPTaHU3Y-
10T OPUEHTUPOBOYHBIE BUrATEIbHbBIE PEAKLIMU HA 3BYK.

Tounyeckue peakuud. CTpyKTypaMH CpeQHEro Mo3ra OCyLUeCTBISIOTCS
TaKXKe MOHUYecKue peaKyuu, CBI3aHHbIe ¢ epepacnpeneieHUeM ToHyca pasiny-
HBIX IpyIn Mbliiil. K 3TUM CTpyKTypaM OTHOCSITCA KPacHO€ SIIpo U JlaTepaJibHOe
BecTUOYIsIpHOe simpo [eidtepca (JlaTepanbHoe mpeanBepHoe supo). ToHUueckue
peakLUMy BO3HUKAIOT MIPY U3MEHEHUM IOJIOKEHUS Tela WU OTAEIbHBIX €ro yac-
Teil (HampuMep, roJioBel) B mpocTpaHcTBe. OHM MPEIOTBPALUAIOT HapyLIEHHE
paBHOBECUS! TeJIa WJIM BOCCTAHABJIMBAIOT YK€ HAPYIUIEHHOE paBHOBECHE.

Peaxnuu ycraHoBkH Teja. COBOKYITHOCTb TOHUUYECKUX PEAKLIMI Ha3bIBaeTCsI
peaxyusmu ycmarnosku meaa. OHU NeNATCs Ha JBe IPYIIbI: CTATHYECKHUE U CTaTO-
kuHeTHyeckue. CTaTHMUYEeCKHUE peakK Il MM BO3ZHUKAIOT NPU UBMEHEHUU
IOJIOXKEHMSI TeJla, He CBSI3aHHOM ¢ €ro repeMelleHrueM B npoctpaHceTse. [1pu 3ToM
MU3MEHSIETCA TOHYC Pa3jIMYHBIX TPYMI MBIIIL A5 MOAAEPXKAHMSI €CTECTBEHHOM
Mo3bl B ClIydae ee U3MEHEHMs. YKa3aHHbIe PeaKLUU TMOSIBJIIOTCS HE TOJBKO TpH
pasapaXeHUHW BeCTUOYIOpPELENTOPOB U MPOINPUOPELENITOPOB MBIIIL, HO U TIpU
BO30yXIeHHWH TAKTUIBHBIX PELENTOPOB U (GOTOPELIENITOPOB CETYATKH 0GOMX [J1as.

CTaTOKMHETHMYECKUE PEAKIUU NPOSABISIIOTCS B Iepepacripe-
JeJEHUM TOHYCa CKEJETHBIX MBIIII, KOTOpoe 06eclIeYnBaET COXpaHEHHE paBHO-
BeCHSI TeJla YeloBeKa IIPU YIJIOBBIX M JIMHEHMHBIX YCKOPEHHUSIX aKTUBHOTO MWIJIM
MMacCMBHOTO MepeMeLIEeHHsI ero B MpocTpaHcTBe. [Togo6HbIe CUTYaLIMK BO3HUKA-
IOT IIPU €CTECTBEHHBIX MEPEABUXXEHUSIX YeJoBeKa — Xoanbe, Gere, NMpbLIKKax, a
TaKXe IMpU BHIITOJHEHUM B IMOBCEIHEBHOW XHM3HU CIELMaibHBIX JBUXEHUN —
TPYIOBbBIX, CIIOPTUBHBIX, TAHLIEBaJIbHBIX U JIp. BocnpusiTue HampaBiieHUs U CUJIBI
MPSIMOJIMHEMHOTO M KPUBOJMHENHOr0 YCKOPEHMS, BO3JAEHMCTBYIOIErO Ha TeJo
YyeJIoBEeKa, OCYLIECTBISIETCS PELEeNTOpaMM OTOJIMTOBOrO armapara U MOJyKpyX-
HBIX KaHAJIOB JaOMPHHTA BHYTpeHHero yxa. CUrHaIbl, MOCTYIAIOLIHWE B CPEIHMI
MO3T OT BECTHOYJIOPELIENITOPOB, BBI3LIBAIOT BpalllaTeIbHbIE PeaKIMHU [J1a3, [OJo-
BbI, KOHEYHOCTEl M TyaoBulla. CTATOKUHETUYECKUE PEAKLMHA CBSI3aHBI C BO3-
HUKHOBEHUEM JIMHENHOIr0 YCKOPEHUS IIPU BEPTUKATHHOM JIBUXEHUH Tejla BBEPX
WM BHU3 U MPOSIBJISIOTCS] B CTHOAHUU U TMOCAENyOIEM Pa3ruOaHUuy roJOBLI, TY-
JIOBUIL[A U KOHEYHOCTEIA.
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PETUKVYJISPHAA ®OPMALINA

MopdodyHkunonansHas opranu3anus. B cTBoIOBOI yacTH Mo3ra, Kyaa BXo-
JUT ¥ CpeIHUN MO3r, PACIIONIOXKEHA CTPYKTYpa, COCTOSLLAS U3 HEHPOHOB C KO-
POTKMMU OTPOCTKAMHU U 0OO3HAyaeMasi Kak CeTeBMAHAs, WIM PETUKYIsIpHas,
dopmauus. B Heit BBIACTSIOT JBE YaCTU: KayJalbHYIO, BXOISIIYIO B COCTaB MpO-
IOJITOBATOr0 MO3ra U MOCTa, U POCTPAaJIbHYIO, WIM Me33HI1IedanbHyl0, peTHKY-
JapHylo dopmanuio. [lepBasi yacTh JaeT Ha4yajoO PETUKYIOCIUHAIBHOMY ITyTH,
BIIUSIIOLIEMY Ha CIIMHaJbHble peakuuu. MeadsHuedanbHas peTukyaspHas dop-
Mauusl JaeT Havyajo BOCXOHSILUEH aKTUBUPYIOLLEH cucTeMe, BKIIOYalolleil He-
crieliMdryecKye sapa Tajgamyca.

Bocxonsmme akTHBMpYIOLMe BIHsHMA. PeTukyinsipHasi dbopMauus cpegHero
MO3ra OCYIUECTBIISIET 80CX005MUe AKMUBUPYIOUWUE 2eHEPANU308aHHbIE GAUAHUSA HA
Kopy 6oavutoeo mo3zea. IIpy 31EKTpUUECKOM pa3pakeHUU PETUKYIsIpHO# dopmMa-
UUW HaGMIomaeTcs Mmepexol HU3KOYACTOTHON BBICOKOAMILIUTYOHOM 3JIEKTpUYec-
KO aKTMBHOCTM KOpPbl B HU3KOAMIUIMTYIHYIO BbBICOKOYACTOTHYIO AKTUBHOCTb.
Takue xe U3MEHEHHUs 3JIEKTPUUYECKO aKTMBHOCTH TOJIOBHOTO Mo3ra Habmona-
I0TCSl IPU MEPEXOAEe OPraHM3Ma OT COCTOSIHUSI cHa K OOApPCTBOBAHMIO WIM IIPH
BO3IECTBUM HA OPraHM3M CAMBIX Pa3IMYHbIX pasgpaxuTreieil. AKTUBHOE COCTO-
sIHWEe PeTUKYJsIpHOH (opMaiMy Bceraa MoJepXUBAECTCS] HEMPEPHIBHBIM ITOTO-
KoM addepeHTHBIX UMITYJIbCOB, MOCTYNAUUX B PETUKYJISIPHYIO opMaLUIo no
KOJIATEPAIbHBIM BOJIOKHAM OT IMPOEKLIMOHHBIX CEHCOPHBIX MPOBOIASIIUX MYyTEI.

Bbraromapst 3ToMy Npu BO3AEHCTBUHU pa3gpaXuTeseil B Kopy O0JIbIIOro Mo3ra
BCErjAa NOCTyNaeT ABa MoToKa Bo30yxaeHui. OAUH U3 HUX HAIIPaBJsIETCSI B KOPY
6OJIBILIOr0 MO3ra MO NPOEKLUMOHHBIM CEHCOPHBIM MYTSIM U JocTUraet crieuudu-
YeCKOW 111 JAaHHOTO pa3dpaXKUTeNlss MPOEKLUMOHHON obnacTu. dpyroif moToxk
BO30YXIEHUI reHepaJM30BAHHO HAIpAaBISIETCs] OT PETUKYISIpHOH dopMalli K
KOpe, YCWIMBas ee aKTUBUPOBAHHOE COCTOsiHME. ['eHepaqu3oBaHHOE AKTUBM-
pyloliee BIMsiHUE PETUKYISIPHON opMaLlMu SIBISIETCS. HEMPEMEHHBIM YCJIIOBUEM
MoAAepKAHUSL OOMPCTBYIOLIETO COCTOSIHUSI Mo3ra. JIWIieHHe KOpbl OOJIBIIOTro
MO3ra MCTOYHUKA BO30yXIawlleil 3HEpIMU, KAKOBBIM SIBJISIETCSI PETUKYJIApHAst
¢opmMalus, IPUBOIUT K IEPEXOLY FOJIOBHOTO MO3Ia B HeLEATEIbHOE COCTOSTHUE,
COIPOBOXIaEMOE MELIEHHOBOJHOBOM BHICOKOAMIUTUTYIHON 3JIEKTpUYeCcKOi aK-
TUBHOCTBIO, XapaKTEPHOM JJISI COCTOSIHUS CHA.

Hecnemuduyeckne u cnenuduueckne BIMSHMA PETHKYJIAPHOH dopMamun.
B ¢B3M ¢ TeM YTO reHepaIM30BaHHASA AKTUBALIMS KOPbI OOJIBIIIOIO MO3ra BO3HH-
KaeT npu JoboMm addepeHTHOM BO3AEHCTBUHU, BOCXOISIIME AKTUBUPYIOLIUE
BJIMSHUS PETUKYISPHOI OpMallMu CUUTAIOTCA Hecheyuguueckumu, He CBSI3aH-
HBIMM cO cItieunduKoit neicTBytolero pasapaxures. B To xe spems npu dop-
MMPOBAHMU LIEIOCTHBIX MPUCITOCOOUTENBHBIX PEAKLMIA OpraHM3Ma BOCXOJsIIINeE
AKTUBMPYIOILIUE BIUSIHUSI PETUKYISIpHON popMaLMK Ha KOpY TOJIOBHOIO MO3ra
UMEIOT cneyugpuueckull xapakmep, T.e. BKIIOUEHBl B HeWpodH3MOTOrMYEeCKue
MeXaHU3Mbl GOpMUPOBAHUS KOHKPETHON MOTHMBAlLMU — IMMILUEBOM, IOJOBOIA,
OOOpPOHUTEIIBHON U Ip.

OyHKIMOHAJIBHAS AKTMBHOCTb PETHKYJISIDHON dopMalMyu obecrieymBaeTcs
HE TOJIbKO OOIIMPHOII MYJIbTHMCEHCOPHOI KOHBEpreHLMEed BO3OYXIECHUN K ee
HelipoHaM M KOHBepreHIHeil Bo30YXKIEHUM, MOCTYHAIIMX OT KOpbl 00J1b110r0
MO3ra, MO3Xe4YKa W IPYTruX IOAKOPKOBBIX CTPYKTYP, HO U MHOTOYMCJICHHBIMU
ZYMOPANbHBIMU hakmopamu, IO OTHOIUEHUIO K KOTOPBIM PeTUKYJsipHasi popma-
M 06J1anaeT BHICOKOM YYBCTBUTEJIBHOCTBIO. TaKue ryMopajibHbIE PErysiTOphI,
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Kak anmpeHasuH U CO,, SIBISIOTCS MOILHBIMU BO3OYIUTENSIMU HEHPOHOB PETUKY-
napHoit popmauuu. HellpoHbl peTUKYIsIpHON dopMaliMU comepXaT MOHOAMMU-
HBI: HOpAJIPeHAIUH, CEPOTOHUH U NodaMUH.

Cea3b C JpYrMMH CTPYKTYpaMH Mo3ra. PetukynsipHasi ¢popmMauusi uMeeT Tec-
Hble (PYHKIIMOHANBHBIE M AHATOMUYECKUE CBSI3U C TMIIOTATAMYCOM, TaJaMyCOM,
IIPOAOJIrOBaThIM MO3IOM M IPYTMMU OTAEJaMM FOJOBHOIO MO3ra, MO3TOMY BCe
Haubosee o61re GYHKLIUMU OpraHu3Ma, TaKUe KakK TepMOPETYIsLus, MUILEBbIE U
GoJieBbIe PEAKLIMU, PETYIsILMsl IOCTOSIHCTBA BHYTPEHHE! Cpejibl OpraHu3Ma, CoH
u GoxpcTBOBaHME, HaXoaaTcs B (pYHKIIMOHAJBHON 3aBUCUMOCTU OT CBOMCTB pe-
TUKYJISIpHOM (hopMaLlMU CTBOJIA MO3ra.

HNHTETPATUBHASA JEATEJIBHOCTD
BHUCHEPAJIBHOT'O MO3rA

Crpykrypbl IIHC, obecnieunBaloniue peryasiiuio AeITeJIbHOCTU BHYTPEHHUX
OpraHoB, MOMIEPXUBAIOIINE IMOCTOSHCTBO BHYTpEHHEH cpeibl OpraHu3Ma |
dopMupylOllie MOTUBAlLIMOHHBIE COCTOSIHUSI OPraHM3Ma, OObeJUHSIIOTCS] TTOHS-
THEM «BUCLIEPAIBbHBIA MO3r». OH BKIIOUAeT TMIIOTAaMyc U JIUMOUYecKkue obpa-
sopanus LHHC.

TAIIOTAIAMYC

I'unoranamyc sBiasiercst crpyktypoit HHHC, ocyuiectBasionieit ciaoxHyio
MHTErpalnmio U mpucrnocobieHre GpyHKUUNA Pa3IMUHBIX BHYTPEHHUX OPraHOB K
LIEJIOCTHOM NesATeTbHOCTU opraHu3Ma. ['unoraniamyc oObeanHSIET U CBS3BIBACT B
eUHOE LeJI0e MEXaHU3Mbl I'YMOpPaJbHOI M HepBHOU peryisiuu. [lom KoHTpo-
JIEM IUITOTajlaMyca HaXOmATCs TaKMe Xejde3bl BHYTPEeHHel ceKpelnu, KaK I'MITo-
U3, HIMTOBUAHAS, MTOJIOBbIE XeJe3bl, HAAMOYEYHUKH U Op. Perynsuus TponHbIx
GyHKUME runodusa ocylecTBsSETCsl MyTeM BBIIEICHUS TUIIOTATAMUYECKUMU
HelpoHaMU TOPMOHOB, IIOCTYNAIOIIKMX B rMMOdU3 B OCHOBHOM 4epe3 NMopTajb-
HYIO CUCTEMY COCYIOB. BrimeneHHe TPOITHBIX FOPMOHOB runodusa nNpUBOIUT K
U3MEHEHHIO QYHKUMA S3HIOKPUHHBIX Xeje3, CEKPeT KOTOPBIX MOMaJaeT B KPOBb
U B CBOIO oUepenb MOXET JeiCTBOBATh HAa runotaiamyc (obpaTHas CBsI3b).

IepemHsiss obnacTb runoTajamMmyca MIpUHUMAET HEMOCPEACTBEHHOE yYyacTUe B
peryJjsiliuy BblIeJeHUs] TOHAAOTPOITMHOB U 0Ka3bIBaeT CTUMYJIUPYIOLLEe BIHUSHHUE
Ha [10JI0BOE pa3BUTHE opraHu3Ma. ['opMoHbBI Heliporunodusa siBsitoTCs IMpoayK-
TOM CEKpEeLIMH CYIIPAaONTUYECKOro siapa runoTajiamyca (HarpuMep, Ba3orpeccuH
WY aHTUIUYPETUYEeCKUI IrOPMOH).

Perynsums sereraTtusubiX ¢ynkumii. ITox KoOHTpoJieM THITOTaIaMHYECKHX
LIEHTPOB HAaXOMSTCS TaKUe WHTErpaTHMBHbIE (PYHKIIMU OpraHU3Ma, KaK MoIIep-
KaHUe MOCTOSTHCTBA TeMIIEPATyphl TeJa, YIJIEBOAHBINA, XUPOBOMX U BOIAHBIA 00-
MEHbl OPraHu3Ma, peryjsilius NaBlieHUs] KPOBU, PETYJISILIUS TTOJOBBIX QYHKIIHI U
bYHKIMN XeNTyTo4HO-KUILIEYHOTo TpaKTa U JIp.

B 3aBHCHMOCTHU OT BBITOJIHSIEMBIX PYHKUHUI B IMITOTANIAMYCE BBLIE/ISIOT IBE
30HBI. Ilep6oii 30101 sIBJISIeTCST T M HAMOT € H H a5, 3aHUMAIONIAsl CPEeTHIO0
U 3aJHIOI0 YyacTu runotaiamyca. [Ipu ee Bo3OyxaeHUM HAGIIOOAIOTCS paclIMpe-
HUEe 3pauka, MOBBILIEHWE KPOBSIHOTO HABJAEHUS, aKTUBALIMS AbIXaHUS, MOBBILLIE-
HUE JBUIATEAbHOU BO30YyJUMOCTU, T.€. MPOSIBICHUS CUMIIATUYECKUX BIUSHUI
BereTaTMBHONW HEPBHOI cUcTeMbl. Bmopou 30Hol sBiisieTcsl Tpod ore H H a 4,
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HaxomsIasics B MpeornTHYeckoi obnactd runoradaMyca. BosbyxneHue ee mpo-
SIBJISIETCS B CY>K€HUM 3pavyka, CHUXEHMH KPOBSIHOTO IABJIEHUS, YpEeXEeHUH JbiXa-
HUS, pBOTe, nedeKauuu, MOYEHUCITYCKAHUH, CJIIOHOOTICNEHUH, T.€. CUMIITOMAX,
XAPAKTEPHBIX I/ BAUSHUN NapacUMIATUYECKO HEPBHON CUCTEMBI.

B runoranamyce pacnojiaraloTcsi LIEHTPHI TOJIOAA, HACBIIIEHUS, XaX bl U Ip.
Tlonyyas addepeHTHbIE TOTOKU BO3OYXAEHUH OT MHTEpOpPELeNnTopoB (ocMope-
LIEITOPOB, XeMOPELIENITOPOB, TEPMOPELIENITOPOB U T.4.) U UHTETPUPYS UX C TYMO-
PaJbHBIMU BIUSIHUSIMU HA HEPBHBIE KJIETKU TUIIOTANAMYCa, 3TU LIEHTPbl GOpMHU-
PYIOT COOTBETCTBYIOLIME MOTUBALIMOHHBIE COCTOSIHUST OpraHu3mMa.

I'inoTanamMyc OTHOCHUTCSI TaKXKe K IMNHoreHHbIM cTpyktypam LIHC, korto-
pbie B GYHKUHOHAILHOM B3aMMOAEHCTBUM 0obecreynBaloT CMEHY CHa U 60gpCT-
BOBaHUSI.

JUMBHYECKAA CUCTEMA

JIumOMgeckas cHcTeMa TIpeacTaBisieT cobOM COBOKYIMHOCTh OOpa3oBaHMIA,
OTHOCSILUUXCA K dpesHeli kope (TUIIIIOKAMIT, IPYLUEBUIHAS A0JSi, SHTOPUHAJIbHAS
006J1acTh, NEpUAMUTIOJIONIHASI KOopa); cmapol Kope (MOsICHAST U3BWUJIWHA) U noo-
KopKoebsim cmpykmypam (MUHIATIEBUIHBIA KOMILIEKC, 00JIAaCTb IEPEropoaKu, He-
KOTOpBbIE siIpa TajaMyca U TurortaiaMyca, JMMOHUYeckas 30Ha CpeJIHEro Mo3ra).

Peryasauus BereraTHBHbIX (yHKUHMi. JIUMOUUYecKre oOpa3oBaHUsT OTHOCSIT K
BBICILIMM WHTErpaTUBHBIM LIEHTPAM PEryasilMMd BereTaTUBHBIX (PYHKLMUI opra-
HU3Ma. OT HUX UMITYJIBCHI BO3OYXIEHUST HATIPABNSIOTCS TIpeXe BCETO K Berera-
TUBHBIM LIEHTpaM TMITOTajlaMyca U 4epe3 Hero K rumno¢usy M sapaM cUMIaTH-
4EeCKOro M NapacUMMIIATUYECKOTrO OTAENOB BEreTaTUBHOW HEPBHON CHUCTEMBI.
Takum ob6pa3oM, TUMONYECKHE CTPYKTYPHI BKIIOYAIOTCS B MEXaHM3MEBI TTONJED-
>KaHMS TTOCTOSTHCTBA BHYTPEHHEMN Cpeabl OpraHM3Ma U Peryasiliii BereTaTUBHbIX
dyukuuit. brarogapsi cBouM CBSI3SIM ¢ 0a3aJbHBIMU FAHTJIMSIMU, IIEPETIHUMU OT-
IejJaMy TajaMyca M peTHKYIsipHoi dopmauueit nuMOudeckue oOpa3oBaHMUA
MOTYT BJIMSTb Ha PYHKLIIMOHAJIIBHOE COCTOSIHUE CKEJIETHBIX MBbILLIILI.

Opranuszanus smoumit. JlumOuyeckue CTPYyKTYpbl MPUHMMAIOT HEMOCPEICT-
BEHHOE yJyacTve B (POPMHUPOBAHMU 3MOLMOHANBHO OKpallleHHBIX (popM MoBeje-
HMsi, 0cobeHHO BpOXIEHHOro xapakTepa. Benyiuyio posib B GOpMUpPOBAHUHU IMO-
LMl UTpaeT aHaTOMMYECKH CYIIECTBYIOLIUI TMITNIOKAMIAJIBHBIA KpPYr, BKIIOYAI0-
LM TUITTIOKAMIT, CBOJ, MAMMJLISIpHbIE Teja, NepeJHUEe sApa Tajsamyca, MOsSICHYIO
U3BUJIMHY, TIOSCHOM My4OK, FMNNokaMil. HenpepbiBHasi LUMPKYAgUKsl BO3Oyxie-
HUS 110 TUNINOKAMIIAJBHOMY KPYTY OIpEAesisieT He TOJbKO TOHWYECKYIO aKTHBa-
L0 KOpPbI OOJBIIOr0 MO3ra, HO TAKXE CWJIY U BBIPAXXEHHOCTb 3MOLMOHANBHBIX
cocTosiHUM opraHu3sMa. LIMpKysiuus Bo30yXAeHUH MO TMITNIOKAMIIaIbHOMY KPYry
CBSI3bIBAETCH TAKXE C MEXaHM3MaMH1 KPaTKOBPEMEHHOMN NaMsITH.

NHTEIPATUBHASA JEATEJIBHOCTD MO3XEYKA
" BA3AJIBHBIX AIEP

MO3XEY0K

HnrerpatuBHbie GYHKLMU MO3KeUKa CBSI3aHbI [JIABHBIM 00pa3oM C OpraHu-
3alMe IBUIraTeNbHbIX aKTOB M PeryjsiliMeil BereTaTUBHbIX GyHKUMiA. TIpu ocy-
LIECTBJIEHUU ABUTATEJIbHOTO aKTa MepeMellaloliiecss YacTH Tejla MCIbIThIBAIOT
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BJIMUSIHUE WHEPLIMOHHBIX CUJI, YTO HAPYLIAET MJIABHOCTb U TOYHOCTb BBIIIOJIHSIE-
Moro IBuxXeHHs. Koppeklinst IBUXEHHUs OCYLIECTBSETCH CTPYKTYpPAMHU MO3XeY-
Ka. B mpoMeXyToOYHYIO YacTb MO3XeyKa I0 KoJJaTepaisiM KOPTUKO-CITUHAJIbHO-
ro TpakTa IocTynaetr HH¢opMalMsl o TUIaHUPpYEMOM ABUXEHUH, a Takxke adde-
pPEHTALMsI OT COMaTOCEHCOPHOU cucteMbl. B pesynbpTaTte GOpMHUpPYIOTCS NOTOKH
BO30YXIEHUSI K KPACHOMY SIIPY U CTBOJIOBBIM IBUTATENbHBIM LIEHTpaM, obecrie-
YyyBalOLLie B3aUMHYI0O KOOPAMHALIMIO TTO3HbIX U LIeJIeHaNpaBJIeHHbIX ABUXEHUIA,
a TaKXe KOPPEKILUIO BBIMOJIHIEMOrO IBUXEHUS.

OcobeHHOo GOoNbIIOe 3HAYEHUE MO3XEYOK UMeeT AJIsi MOCTPOEHUs OBICTPbIX
OaJVIMCTUYECKUX LIEJCHAMpPaBJeHHbIX IBUXEHUI (Hanpumep, OpocaHue Msiya B
LeJb, IPBIKOK yepe3 MpemnsiTcTBUE, urpa Ha doprenuaHo). B takux ciyuasix
KOPPEKLIHS IO XOLY BbIMOTHEHUSI IBUXEHUSI HEBO3MOXHA U3-32 MAJIbIX BPEMEH-
HBIX [MApaMETPOB, U OAUIMCTUYECKOE NBUXEHHE OyAeT BBIMOJHEHO TOJLKO IO
3apaHee 3aroToBjieHHOH nporpamme. OHa dopMupyeTcsl B MOJYILAPUIX MO3XKeU-
Ka U ero 3y04aToM SIApe HA OCHOBE MMMY/IbCALUM, [TOCTYMAIOLIEH OT Bcex obac-
TeN KOophbl Gosbilioro Mo3ra, U ¢uKkcUupyeTcst B Mo3xeuke. TakuMm obpa3oM, B Te-
YyeHHe Bceil XKU3HU YeJoBeKa B MO3XEUKe HEMpepblBHO HOPMUPYIOTCS IBUTA-
TeJbHbIE MPOrpaMMbl C COXpaHeHUeM HMHOpMALIMU, MO3BOJLIOLIEH MHpaMUa-
HOM M 3KCTpanmUupaMMUIHOW cucTeMaM cpOopMUpPOBaTh HEOOXOAUMBIA KOMILIEKC
JIBUTaTEJIbHBIX UMITYJIbCOB, IM0J] AEHCTBUEM KOTOPHIX OYyIeT BbIIOJHEHO HEODX0-
JUMoO€e DALTUCTUYECKOE JBUXECHHUE.

CBsI3b MO3XEUKa C BBICUIMMHU BET€TATUBHBIMU LIEHTPAMU U C HEKOTOPBIMU
XeJle3aMU BHYTPEHHEH ceKpellMd 00ecleumBaeT ero yyacTve B peryisiivu Bere-
TaTUBHBIX (GYHKUMA. M0O3XKE4OK 0Ka3bIBAET CTAOMIU3UPYIOILECE BIUSIHUE HA Hesl-
TEJIbHOCTh IHILEBAPUTEIbHOTO TPAKTa, AbIXaHUE, AESITEIbHOCTb cepilla U TOHYC
COCYJ0B, TEPMOPETYJISILIMI0, 0OOMEH BELUECTB.

BA3AJIBHBIE AJPA

IleHTpanbHOE MeCTO cpeAM CTPYKTYP 3KCTpanupaMUIHON CUCTEMbI 3aHUMa-
foT GasanbHble sigpa. OHU OTHOCATCS K HauboJsiee APEBHUM TpyIIIiaM ABUTATENb-
HbIX sgep. Ilpy ydyacTum 6a3ayibHBIX SIAEP OCYLIECTBISIETCA CUHEPTU3M BCEX 3Jie-
MEHTOB TaKMX CJIOXHbIX JBUIATENbHBIX aKTOB, KaK xolb0a, Oer, na3aHbe; JIOCTUra-
I0TCSI TUTABHOCTD ABMXE€HUI U YCTAHOBKA UCXOAHOM MO3bI IS UX OCYLLECTBIEHUSI.

DyHKIHH N0J0CATOro Teaa u Onennoro mapa. Cpeny CTpyKTYpHbIX 006paszoBa-
HMI SKCTpaNTMpaMUIHON CUCTEMBI [TOJIOCATOE TEJIO (CTPUATYM) CUUTAETCSA BBICHIMM
[MOAKOPKOBBIM PEryIsITOPHO-KOOPIAMHALIMOHHBIM LEHTPOM OPraHU3aluM IBUXKeE-
nuid. Iloaocamoe meno Vi 6aedubiil wap (MAIMAYM), BIUsIs HA HEMPOHB! CIIMHHOIO
MO3ra Yyepes CTPYKTYpbl CPEJHEro U MPOJ0JIroBaToro Mo3ra, KOOpAMHUPYIOT TOHYC
1 $a30BYIO IBUTATEIbHYIO aKTUBHOCTH MBIIIL. OOHIENPUHSTHIM CYUTAETCS IIpe-
CTaBJIEHUE O TOM, YTO IESITEJbHOCTb CTPUONAIIMIAPHBIX CTPYKTYP CBSI3aHA C BbI-
MOJJHEHVMEM MEIJIEHHbIX WJM 4YepBeoOpasHbIX ABKEHUH, TAKUX KaK MejieHHas
xo1p0a, nepelaruBaHre Yepes3 MpensTCTBUE, BIEBaHUE HUTKY B UTOJIKY.

ITonocaroe Teno faeT TakxKe HAyaai0 MHOTMM JBUTATEJIbHBIM MYTSIM 3KCTpamu-
PaMMIHO CUCTEMBI, CPeId KOTOPBIX BbLAEIAIOT 3¢ dEKTOPHBIA ITyTh K NAJUIMAYMY,
Jlajiee KpacHoe SIApo — pyOpocnMHaNbHBIA TPaKT — CIIMHHOM Mo3r. B cBowo oue-
pelb GJIeNHbIi 1Lap OKa3blBaeT TOPMO3silliee BO3ACICTBUE Ha SIApA CPEAHEr0 MO3ra.

B omivuue ot cTpratyma meocmpuamym BKIIIOUAET XBOCTAaTOE AAPO U CKOp-
nyny. OTU obpa3oBaHMs M OJE€AHBINH 1IAp BBI3BIBAIOT TOPMOXEHHE MOTOPHOTO
KOMIIOHEHTA YCJIOBHBIX M 5€3YCIOBHBIX peaKLMI OpraHu3Ma, a HEMPOHBI TOJIOB-
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KU XBOCTATOrO SiApa MPUHHUMAIOT yYyacTHe B OPraHU3allMy MPearnycKOBBIX MPO-
LIECCOB, KOTOPbIE BKJIIOYAIOT MEPECTPONKY MO3bI, MPENLIECTBYIONIEH MTPOU3BOJIb-
HOMY IBUTATE€JbHOMY aKTy.

Ocobennoctn MopdodyHkuuoHanbHol opranusaumu. basanbubie sagpa He
UMEIOT TIPSIMBIX BBIXOJOB K MOTOHEHPOHAM CIMHHOTO MO3ra, a OMNOCPEAYIOT
CBOM BJIMSIHMSI HA HUX Y€pE3 PETUKYJIOCIIMHAIBHBIM TPaKT, IBASIOIMICA KaK Obl
O0LIMM KOHEYHBIM IMyTeM. DTU BAUSHUS aAPECyIOTCH K y-MOTOHEMpPOHAM CTIUH-
HOIO MO3ra, KOTOPBbIE PETyJHUPYIOT MOTOK MpPONPUOLENTUBHBIX addepeHTHHIX
UMITYJIbCOB, MOCTYIMAIOUIUX B CIMHHOUI MO3T OT MBILIEYHBIX BepeTeH. OTH adde-
PEHTHBIE UMITYJIbChl BJIMSIIOT HAa BO30YAMMOCTb O-MOTOHEHPOHOB, aKTUBHOCTh
KOTOPBIX OIpeHeIsieT pabouee COCTOSTHUE CKEJIeTHBIX MBIILIII.

XBOCTaToE SIIPO, CKOPJIYIa U GJIeTHBIN 1l1ap YYaCTBYIOT HE TOJILKO B peryJs-
UMM MOTOPHOU JesATeIbHOCTU, HO U B aHaiu3e acddepeHTHBIX TOTOKOB, B pery-
JIALMA PSAfa BereTaTMBHBIX (GYHKIUIA, B OCYIIECTBIEHUM CIOXHBIX HOpPM BpPOXK-
JIEHHOTO MOBEeACHUS, B MEXAHM3MaX KPaTKOBPEMEHHOM MaMSTH, a TAKKE B pery-
JIUMM LuKiIa 6oaperBoBaHnre—coH. Llupokoe yyacTue cTpyonaiMaapHbIX 00-
pas’oBaHMH B OPraHM3alUM CJOXHOTO IMOBeNeHUs 6asupyercsd Ha OOLIMpHOMN
MYJBTHCEHCOPHOM U reTeporeHHOM KOHBEPreHLUU BO3OYXIEHMI K WX OTHENb-
HbIM HEPBHBIM KiIeTKaM. Ha HelipoHax 6asajbHBIX SIAEp IMPOUCXOAUT B3aUMO-
neiictBue ad@depeHTHBIX TOTOKOB, MOCTYMAIOIUX MPAKTUYECKH OT BCEX CEHCOP-
HBIX CTPYKTYpP, OT MHOTMX 00JjlacTeif KOpbl FOJJOBHOTO MO3Td, OT TAJIAMUYECKHX,
PETUKYJISPHBIX, HUTPAJIBHBIX, JUMOMYECKUX U IPYTUX CTPYKTYP MO3ra.

Takum o6pasoM, mmpokue addepeHTHble U 3¢ddepeHTHBIE CBSA3U 6a3ab-
HBIX siiep MeXAay coboif, UX IBYCTOPOHHME CBSI3M € KOPOI GOJIBIIOrO MO3ra, 0COo-
OeHHO C €¢ MOTOPHBIMM 30HAMU, a TAKXE CBS3M CO CTPYKTYpPaMHU MPOMEXKYTOU-
HOr'o, CpeIHero W MpoaoJroBaToro Mo3ra obecreYMBaloT IIMPOKOEe B3aUMOIE-
CTBME BO3OYXIEHUM Ha HEeMpOHAaX, YTO SABISETCS OCHOBOM BbICLIEH MHTErpalnun
U KOHTpPOJISI MOBEIEHYECKUX aKTOB.

HUHTETPATUBHASA JEATEJIBHOCTD TAJTAMYCA

Tanamyc, Wi 3pUTeNbHBIM OYyrop, sIBASiSICh 4acTbi0 MEXYTOYHOIO MO3ra,
CJIYXUT CBSI3YIOUIMM 3BEHOM MEXIY HU3LIMMHU 0OpasoBaHMUSIMU CTBOJIA MO3ra U
KOpo# Goisioro Mo3ra. B TanaMyce uMeeTcsl 4eTKast JOKANIM3aLUs TPEICTaBU -
TeIbCTBA PA3NIMYHBIX aGbEepeHTHBIX NMYTeil, UAYIMX OT PA3TUYHBIX PEIENTOPOB.
D11 addepeHTHBIE MyTH 3aKAHYMBAIOTCS B OTIpEACJEHHBIX creyududeckux adpax
manamyca (BeHTpoOJIaTepadbHas IPYIIA saep), OTKYAAa BO30YXIeHUST HANpaBIsd-
IOTCS 10 IBYM MYTSM: K 6asaJibHBIM siIpaM KOHEYHOro Mo3ra m k crieundugec-
KUM MPOEKLMOHHBIM 30HAM KOpbI MO3ra (3pUTENIbHON, CIYXOBOH, COMATOCEH-
COpHO U 1p.). OcobeHHO TeCHO TATaMyc CBS3aH C COMAaTOCEHCOPHOI 06J1acThIO
KOPBI 00JIBLIOTO MO3ra. DTa B3aMMOCBSI3b OCYHIECTBISIETCSI 61aroaapsi HAIMUUIO
KOPKOBO-TATAMUYECKHX BOJIOKOH, 00pa3yloliMX 3aMKHYThble LMKIMYECKUE CBSI-
31. COMAaTOCEHCOPHYIO 06JIACTh KOPHI U TaJlaMyC paCCMAaTPUBAIOT KaK (pYHKIIKO-
HaJIbHOE eIUHOE LIEJIOE.

Hecneyuguueckue sdpa manamyca (MedvalbHast Tpynna sigep) SIBASIOTCS
MECTOM TMEepPEKTIOUYeHUs] BOCXOASUINX aKTUBUPYIOLIMX BIMSIHMIA, KOTOpble Ha-
NpaBIAIOTCA OT PETUKYISIpHON hopMaLiMu cTBOJIA B Kopy 6onbLioro moara. Cre-
nudUgecKre U HecrneurudUUecKue sapa TajlaMyca HaXo[sTcsl B TeCHOU yHKIU-
OHAJIBHOI B3aMMOCBS3H, YTO obecreYuBaeT MePBUYHBIA aHATU3 U MHTETPALIUIO
BceX adpdepeHTHBIX BO30YXAEHUMN, MOCTYNAIOLMUX B TOJJOBHOW MO3T.
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HWHTETPATUBHAA JEATEJIBHOCTD
KOPBI BOJIBIIOTO MO3Tr'A

Mopdodynknuonansaas opranmsanus. B xope Gosblioro mMosra {HEOKOp-
TeKC) 4eJIOBeKa pa3jHyaloOT MATb J0Jed: JTOoOHYI0, TEMEHHYIO, 3aThUIOYHYIO, BU-
COYHYIO U OCTPOBKOBYIO, Kax/asi U3 KOTOPbIX UMEET MPOEKLIMOHHbIE U accoliua-
TUBHBIE 00JacTU. K MpoeKIIMOHHBIM O0JIACTSIM KOpbI UMIIYJIbChl BO30YXXAEHUS
MOCTYMAIOT MPEUMYILLECTBEHHO OT CIIELM(PUYECKUX CEHCOPHBIX U IBUIATEIbHBIX
saaep tanamyca. OCHOBHBIM UCTOYHUKOM BO30YXXAEHUIt, MOCTYITAIOLIMM K acCOo-
LIMATHBHBIM 00J1aCTSIM KOPbI MO3ra, SIBJASIIOTCSI ApYyrie MPOEeKIIMOHHBIE U ACCOLU-
aTUBHbIE KOPKOBBIE 30HBI.

B mpoeKIIMOHHBIX 06aCTAX MEPBUYHbBIE 30HbI CEHCOPHOIO MpPEeICTaBUTEb-
CTBa SABJISIIOTCS KOHEYHBIMU MJIM LIEHTPAJbHBIMU KOHLIAMM Pa3JAYHbIX AaHAIU3A-~
TopoB. M mpoeKlMOHHbIE, U ACCOLMATUBHLIE OOJACTM KOPBl MO3ra IOJYy4yaloT
TAKX€ CUTHAIBl OT Heclmeuuduyeckux sigep Tanamyca. DTU Hecrneuupuyeckue
BJIUSIHUS OTIPeesISIOT YPOBEHb aKTUBHOIO COCTOSIHMSL KOpb! 60JIBLLIOIO MO3ra.

IMpeactaBneHuss o ¢GYHKUMOHANLHOW OpraHM3aluM pa3IUYHbIX obsacreit
KOpBI OOJIBILIOTO MO3ra MOJIYYEHBI IPU MUKPOSJIEKTPOAHOW perucrpauuu 6uo-
9JIEKTPUYECKONW aKTUBHOCTU OTAEJIbHBIX HEMPOHOB.

OcoleHHOCTH NPOEKHHOHHBIX 30H. OOILUM IS MPOEKLUHMOHHBIX objacreii
KOopbl GOJIBLIOTO MO3ra SIBJIsSETCA Hajlnyue OoJbllIoro KoaudecTsa crneuuduyec-
KUX HEMPOHOB, KOTOpbIE JAIOT peaklUMU Ha pa3gpaXKMTeNd CTPOro OIpelelieH-
HOIl ceHcopHoM MoganbHocTh. Cpenu crneuuduyecKuXx HEMPOHOB BBIACJIEHEI
MPOEKLMOHHbIe HEHPOHBI, NUMEIOILIME OTHO3HAYHYIO CBSA3b C MIPOEKLIMOHHBIM pe-
LENTUBHBIM nepudepruIecKuM IoJieM, U HENMPOEKIIMOHHbIE HEHUPOHBI, BO3OYX-
JalolMecs ¢ pa3IMYHbIX PeLeNTUBHbIX MoJieil ofHOoi MogaibHOCTU. Cpenu Heii-
POHOB IPOEKIIMOHHOW OOJIACTU KOPBI €CTh M Hecneluduyeckue HEHPOHBl, KO-
TOpblE PEArMpPYIOT Ha Pa3dpa’XMTEJU Pa3jIMYHON CEHCOPHON MOIANbHOCTHU, He
OTHOcsIIEeHCS K JaHHOHU MpoeKIUOHHOU obnacTtu. Hanmpumep, HeKoTophie Hell-
POHBI 3PUTEIbHOM 007aCTH KOPBI OOJIBLLIOIO MO3ra pearupyloT Ha 3BYKOBbIE CTH-
myabl. Hecneundguyeckue HeMpoHbl, KaK MPAaBUJIO, OOJbLIE HAXOAATCS B aCCO-
LIMaTUBHBIX 00JIACTSIX KOPBI FOJIOBHOI'O MO3ra.

IIpu moctymiaeHUM BO3OYXIECHUS B IEPBUYHBIE IIPOCKLIHOHHBIE OOJIACTU
crnenuguUyeckre NMpOeKIMOHHbIE HEHPOHBI AAIOT PEAKUUU C KOPOTKUM CTaOUJIb-
HBIM JIATEHTHBIM TMEPUOIOM C TMOCJHeNyIoleld aKTUBALIMER MJIM TOPMOXEHHEM
(peakuus 1 Tumna). [Ipu 3TOM NpoOSKUTENBHOCTh PEAaKUUK HEMPOHA CTPOTO CO-
OTBETCTBYET IJIHUTENBHOCTH pasipaxeHus. Hecneumduueckue HeiipoHBI Kak Ha
cneungUUecKui, TaKk U Ha HecneUU(UUECKU pa3apaxxuTesn JalOT peakiiuio C
JJIMTENIbHBIM BapuabeslbHbIM JATEHTHBIM MEPUMOAOM C MOCHIERyIollel peakuueit
pekpyrupoBaHus (peakuus Il tuna). TlpomomxutenbHOCTh peakKIUM OOBIYHO
MpeBbILIAET BpeMsl AEHCTBUS pa3gpakKuTes.

MEXAHW3MbI KOHBEPTEHIIUU BO3BYXJIEHUAN
B KOPE BOJIBIIIOTO MO3TA

OOgHUM U3 OOLIMX MEXaHU3MOB (PYHKIIMOHUPOBAHMS HEMPOHOB pa3NMYHBLX
obJlacTeil KOpbl MO3ra SBJISIETCS MEXaHM3M KOHBEPI€HLMU BO3OYXIEHMI K OT-
JIEeIbHBIM HEPBHBIM KJIETKAM.

MyabTHCEHCOpHAS KOHBepreHuusa. B kope Oojbllloro Mo3ra ocoGeHHO
MHOTOYHCJIEHHBI 3 deKTbl MYJIbTUCEHCOPHON KOHBEPreHLUH, ITOCKONBKY B
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KOpY TOJIOBHOro Mo3ra npuxoast Bce addepeHTHbe MOTOKU BO3OYXICHUIA.
Yaue Bcero 3¢ dekT MyJIbTUCEHCOPHOW KOHBEPreHUMU AAI0T Hecrneuuduyeckue
HEHpPOHBI, YTO MPOSIBASIETCS B DEAKLUMU OTAEJHbHBIX HEPBHBIX KJIETOK Ha He-
CKOJIBKO TpeNbsBISIEMbIX pa3apaxuTeneil (3ByKOBOIl, CBETOBOI, COMAaTOCEHCOP-
HbI U Ap.). OOHU U Te Xe HecneuugpUuieckue HEHPOHbI MOTYT pearipoBaTh Ha
pa3fApaxXMuTeNU NBYX, Tpex U OoJjiee CEHCOPHBIX MOAAIBHOCTEN M 0BO3HAYAOTCH
KakKk OGHMCeHCOpHbIe, TPUCEHCOPHBIE W IOJUCEHCOpPHbIE. BoJblloe KOJIMYECTBO
MYJIbTUCEHCOPHBIX HEHPOHOB HaXOAMTCSl B aCCOLMATHUBHBIX 06JIACTSIX KOPHI ro-
JIOBHOTO MO3ra, YTO OTpaxaeT GyHKUMOHAIbHOE 3HAYEHUE DTUX obacTeif B Me-
XaHU3Max oOpa3oBaHUs BPEMEHHBIX CBA3CH.

IToMuMO MyJIbTHCEHCOPHOH KOHBEPIeHLMH, B KOpe GOJBIIOro Mo3ra cyile-
CTBYIOT Apyrue BWIbI KOHBEPreHLMM BO3OYXIECHUI Ha OTACJbHBIX HeHpoHax:
ceHcopHo-OHoJlornueckKasi, MyJjabThOHoNornueckas u sbdepeHTHO-adPepeHT-
Has. [Tono6Hoe MHOroo0Opasue MexaHUM3MOB KOHBEpPreHLIMHU CBSI3aHO C TeM, UYTO
Jo6kIe Mmepudepuyecke BO30YKAECHUS, IPEXAE UYeM JOCTUTHYTh KOPBI 6OJIbIHO-
ro MO3ra, MpeTeprneBalT IUCIIEPCUIO 0 MHOTOYMCIEHHBIM MOAKOPKOBBLIM 0bpa-
30BaHUAM, 4 3aTeM B BUIE BOCXOASILIUX IMOTOKOB BO3OYXAEHUI pa3TuyHON MO-
NaNbHOCTU HAMPABJISIOTCS K KOPKOBBIM HEHPOHAM.

CencopHO-0HOJIOTHYECKAS KOHBEPreHUMs ITPOSIBISIETCS B CXOXIEHUM K OT-
JeJIbHBIM HEMpPOHAM Kopbl 60Jb1I0ro Mo3ra addepeHTHbIX BO30YXKIEHUI KaKoii-
JIN6O CEHCOPHOU MOJATbHOCTH M MOTHUBALIMOHHBIX BO3OYXIEHUIA, CBSI3aHHBIX. C
PasIMYHBIMY -OUOJIOTHYECKUMU COCTOSIHUSIMU opraHu3Ma (6osb, rojion U Ap.).
JaHHbIit BUJ KOHBEPTreHLIMHU SIBASIETCS] OAHUM M3 MEXaHU3MOB 00pa3oBaHUS yc-
JIOBHBIX peaklyii, JIeXallMX B OCHOBE OOYy4YeHHUSI XUBOTHBIX U YeJOBEKA HOBBLIM
MOBEJACHYECKUM HaBBIKaM.

MynbTHOHONOrAYECKAS KOHBEPreHmus. MOTHUBAIIMOHHBIE COCTOSTHUSI OpTaHU3-
Ma BO3HUKAIOT Ha OCHOBE F€HEPATU30BAHHBIX BOCXOASIIIUX aKTUBUPYIOILMX BIIHSI-
HMI1 MOJIKOPKOBBIX 00pA30BaHUIA Ha KOpY OO0JIBILIOrO MO3ra. OTU BOCXOASIIME B -
sIHUsE, OpMUpPYEMBIE MOAKOPKOBBIMU CTPYKTYpPAMU — TUIIOTANIAMYCOM, PETHKY-
JisipHOM opMauueit, TMMOMYECKUMHU 00pa3oBaHUSMH, BCEraa SIBISIOTCS CIELM-
duyeckuMU Mo OUOJIOrMYECKOM MOTATLHOCTH BO30OyxkaeHUit. KoHBepreHus: He-
CKOJIBKMX BOCXOMISIIUX BO3OYXIEHHUH Pa3IMYHOM OMONOrMYecKoil MOTAIbHOCTH K
OTJIENIbHBIM KOPKOBBIM HEMpOHaM IMOJyyuiIa Ha3BaHUe MYJIbTUOMONIOrMYECKOM.

D¢ depentno-adrdepenTHas KOHBEPreHIMs [IPOSIBISIETCSI B TOM, YTO OTAEb-
Hbl€ KOPKOBbIE HEPBHBIE KJIETKU, Yallle BCEI0 BCTABOUHbBIE, MOJIYYAIOT BO30OyXe-
HUS MO KOoJUIaTepalisiM aKCOHOB NMUPAMUIHBIX KJIETOK MOTOPHOI 30HBI (3¢hde-
peHTHBIE BO30YXneHus) U adpdepeHTHbIE BO3OYXACHMSI, BOSHUKAIOLIHUE TPH BO3-
MEWCTBUM pasmpaxuTeneil Ha pasiuyHble nepudepuyeckue peuenTopbi. DTOT
BUI KOHBEPreHUHUM SIBJISIETCS OOHUM M3 MexaHu3moB dopmupoBanuss B LTHC
anmnapara NnpeaBUAEHUs] Pe3yJbTaTOB IOBEIEHYECKOTO akTa — akllernropa pe-
3yJIbTATOB JAEWCTBUSI.

" TIlepennue otaesibi KOopbl Mo3ra. KpoMe MPOEKLIMOHHBIX CEHCOPHBIX obJac-
Teif, B Kope G0JIbIIOro MO3ra MMeeTcsl IBUrareabHasi 06Jacth, pacroioXeHHas! B
MpelleHTPAJIBHOM M3BUJIMHE U AAIOLIash HAYalno nUpamudHoMy mpakmy U HEKOTO-
PbIM HUCXOIAIIMM TYTAM 3KcmpanupamudHol cucmemsl. [TupaMuAHbIE KIETKH
MOTOPHOM KOpHI SIBISIOTCSI NMYHKTOM IIMPOKOH KOHBEPTreHLUM BO30YXICHUMH
pa3IMYHbIX CEHCOPHOI U OMOOTMYECKON MOJAJBHOCTEH.

B nupaMugHOi cUCTeEME, SIBJISIOLIECS OOlIMM KOHEYHBIM TyTeM BbIXOAA Ha
nepudepruio MHOTUX CEHCOPHBIX CUTHAJIOB, MYJIbTUCEHCOPHASI KOHBEPIEHIIUS CO-
3aeT GJIaronpHUSITHBIE YCIOBUS JUIS UHTErpaluMM npoleccoB Bo30yxnenus B LTHC.
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HurerpaTusHas IeATEAbHOCTh KOPKOBbIX Heiiponos. Heiipodusuonornuec-
KWE MEXaHM3Mbl KOHBEPI€HLMU FE€TEPOMOLATBHBIX BO30YXAEHUN K OTHAEJbHBIM
HepoHaM KoOpbl OOJBILIOrO MoO3ra SBASIOTCS OAHUM M3 HayalbHbIX 3TArloB B
CHCTEMHBIX NpoLeccax ¢GoOpMUPOBAHUS LieJIEHANPABIEHHOTO NnoBeaeHust. JuHa-
MMYECKOE B3aMMOJENCTBME KOHBEPTUPYIOIIMUX BO3OYXIEHUI Ha MUKDPOCTPYKTY-
pax KOPKOBBIX HEHPOHOB MPHUBOAUT K HOPMHUPOBAHUIO COOTBETCTBYIOLLEIO MaT-
TepHa BbIXOAA BO30YXIEHHMS HA aKCOHbI, OTPaXKaIOLIEro UX MHTErpaTUBHOE CO-
crosiHue. MHTerpauust Bo30yXAeHUN MHAMBUAYyAIbHA [UIS1 KaXIOro HeMpoHa
MoJYMHEeHa KOHEUHOMY I0JIE3HOMY Pe3yJbTaTy AEATEJbHOCTH OPraH1u3mMa, KOTo-
pblii ¥ omnpeaessseT AMHAMUYECKYI0 AaKTUBHOCTb OTAEJBHBIX HEHPOHOB KOpbBI
60JIbLLIOTO MO3ra.

AcconmaTuBubie 001acTH Kopbl Mo3ra. Cpeau accoUMaTUBHBIX obnacTeit
KOpbl 60JibIIOro Mo3ra npedpoHTaibHble 001acTU (106Hble doau) UIpalOT IIaB-
HYI0O pojib B BbipabOTKe CTpaTeruu roBeleHHs. BuiOOp cTpareruu noBeaeHUs
0COOEHHO HarjsIeH B CHUTyalUsX, KOraa HeoOXoaMM OBICTPBIA Mepexon OT
OIHHX ITOBeJeHYECKMX aKTOB K ApYrMM. YeM npomosxuTe/lbHee TaKoil nepexon,
TeM MeHee 3(deKTHBHO GYHKLMOHHUPOBAHUE JIOOHBIX Jojieil KOpbI OOJBILIOrO
Mosra. McciefoBaHue akTUBHOCTH HEHPOHOB MpePOHTAIBHOM 061aCTH KOPHBI B
CUTyaUUM OCYLIECTBJIEHUS LEJEeHAIpPaBJIEeHHOrO MOBEJEHHS I10Ka3ano, 4To U3-
MEHEHHUS] UMITYJbCHOW AKTHUBHOCTHM B OOJIbIUEN CTEIEHHU OTPAXAIOT CTPYKTYpPY
MTOBEJEHYECKOIO aKTa M CBSI3aHbl [JIaBHBIM 00pa3oM ¢ MOMEHTOM BbIGOpa LIeNH,
MeXaHM3MaMW BHUMAaHUS M KpaTKOBpeMeHHOMH maMsTu. I[lepeaHuit otaen Jio6-
HOM IOAM MPUHUMAET yyacTHe B GOpMUPOBAHUM JIMYHOCTHBIX KAYECTB U TBOP-
YeCKHUX MPOLIECCOB.

B szameirouno-memennoil accolldaTUBHONW 00J1aCTH KOpbI OOJIBLLIOTO MO3ra
OCYIIECTBJSIIOTCS BBICIUMI aHANM3 U MHTErpalLysi COMaTOCEHCOPHBIX, BKYCOBBIX
1 3puTeNbHBIX curHanoB. Ha HelipoHax 3Toi objacTH 3a cyeT MeXaHM3Ma KOH-
BEPreHIMK OOBENUHSIOTCS BO3OYXIEHMsI, oTpaxawilue pusndyeckue napaMmer-
PbI pa3apaxuTesieil, HAMpUMEpP MaccChl, pa3MepoB, LBETA U Ip.

OO1HpHBIe 30HbI ACCOLIMATUBHOMN BUCOYHOM NOMM KOPBl MO3ra BKJIIOYAIOTCS
B MEXaHW3MBbI JOJITOBPEMEHHOW MaMsITH.

MEXKIIOJYIIAPHASLI UHTETPALIUA

JIBa monyiapusi GoJbLIOro Mosra oObeIUHSIOTCS MO30JMCTBIM TEJIOM, BO-
JIOKHA KOTOPOTO CBSI3bIBAIOT MAEHTUYHBIE MYHKTBI KOpbl OOJIBIIOr0 MO3ra U obec-
[eYMBalOT eIUHCTBO ee (GYHKLMOHUpOoBaHUsA. [Ipu repepeske Mo30JUCTOro Tena
Kax/oe TnoJiylilapye HaYMHaeT GYHKUMOHUPOBATh HE3aBUCMMO OJHO OT JPYIOro.

OOGBEKTUBHO MEXMONYIIAPHYIO QYHKLIMOHAIBHYIO ACHMMETPHIO MOXHO BBI-
SIBUTb MO MU3MeHeHUsIM DIOI" Ha OCHOBE COIOCTABJIEHUSI AMIUIMTYIbI 0-PUTMA Jie-
BOrO W IMpaBoro moJjyiiapuii. ¥ GOJbLUIMHCTBA JI0Aei JOMUHUPYIOLLUM SIBJISIETCS
JIeBOe€ MoJIylliapye, KoTopoe obecreyrBaeT pyHKLUIO peur, KOHTPOJIb 3a JEHCTBU -
€M TMpaBoi pyKH, BepOaIbHOE, TOrHuecKoe MplllieH’e. Takoil yeaoBeK TAroTeeT K
TEOpPUHU, UMEET OOJIBLIOK 3aIac CJIOB, €My IPUCYIIM LEJeYyCTPEMIIEHHOCTb, IIOBBI-
LLIeHHAasI IBUIaTe/ibHasi aKTUBHOCTh, CIIOCOOHOCTD NPeaABULETh COOBITHS.

[TpaBoe mosyinapue roJoBHOro Mo3ra CMeLHaTu3upPOBAHO ISl BOCIIPUATHS
(opMBI ¥ IPOCTPAHCTBA U YYACTBYET B MUHTYMTUBHOM MBbILIUTeHHU. [IOMMHUpOBa-
HUE MpPaBOro MOJYILIApUS HPOSIBJSETCS Y YeJloOBeKa B KOHKPETHBIX ‘BHIAX Hesi-
TEJbHOCTH, B CTIOCOGHOCTH TOHKO YYBCTBOBATb U TEePEXUBATh.



®U3UO0JOTUS BETETATUBHON
HEPBHOU CUCTEMBI

Jekunnsa 11

BereraTnBHas HepBHAA CHCTEMA — 4acTb OOIEl HEPBHOM CUCTEMbBI, HMEIO-
1A OTHOILIEHWE MPEeUMYIIECTBEHHO K PETY/ISLIMM BEre€TATUBHBIX (pacTUTENb-
HbIX) OYHKLHHA: COKPALUEHHIO MIAJKUX MBILII, CEKPEIIHH XEJIe3UCTOro anmnapa-
T4, GYHKUMOHUPOBAHUIO COENUHUTEIbHON TKAHU BHYTPEHHUX OPraHOB, TOHYCY
KPOBEHOCHBIX U JTUM(DPATUUECKUX COCYIOB. BereTaTuBHass HepBHAs CHCTEMa OT-
YACTH OKA3bIBAET BIMSAHUE HA MEATEIBHOCTD CKEJIETHAIX MBIILIILL U HAPYXHBIX [TO-
JIOBbIX OpraHoB. BereraTMBHass HepBHas CHCTeMa 4acTO paccMaTpuBaeTcst Kak
aBTOHOMHAsI, TaK KaK ee NeATEJbHOCTb B CIab0il CTETIEHU pPeryIupyeTcsl [Pous-
BOJILHO.

B uenoCTHBIX CHCTEMHBIX peaklIMsX OpraHM3Ma BereTaTUBHble (GYHKLUU
BCErN]a TECHO B3aMMOJEHCTBYIOT C COMAaTUYECKUMH, YTO MO3BOJISIET TOBOPUTH O
6ezemamueHoM KOMROHEHme UeAOCMHbIX NPUCHOCOOUMENbHBIX PeaKUll.

MOP®O®YHKHHUOHAJIBHASA OPTAHM3ALIAA
BETETATUBHOM HEPBHOU CHUCTEMbI

Ha ocHoBaHUM CTPYKTYpHO-GYHKIIMOHATBHBIX OCOGEHHOCTEN pPa3IMYaroT
TPU OTEJ1a BETeTATUBHON HEPBHOM CUCTEMBI ~— CUMNATUYECKUNA, NTapaCHMIIATU -
YeCKUHA M MeTACHMIIATUYCCKHUM.

CpaBHUTEJSIbHASI XapaKTEPUCTUKA BTHUX OTAENOB, 4 TAKXeE COMATUYECKOM
HEpPBHOM CUCTEMBI IIpecTaBaeHa B Taba. 11.1.

Tabnuua 11.1. CpapHATEbHAA XAPAKTEPHCTHKA CTPYKTYPHO-(PYHKIHOHAJIBHBIX 0CO-
OEHHOCTEH BEreTATHBHONH H COMATHYECKOH HEPBHOM CHCTEMBI

BeretatuBHast HepBHas cucTeMa ComaTuueckas
TIpusHak HepBHas
CHMITaTHYCCKast napacuMnaTH4YeCKas MeTaCUMIIaTHYCCKas CUCTEMA
Jlokanusa- |3anHee siapo rumno-|[lepennuit rumnora- | CTreHKH Cepoe selue-
Mg gaep |TajaMmyca, He#po-|jiaMyc, CpeIHMIH | BHYTPEHHMX CTBO CITMH-
Hbl GOKOBBIX POrOB|MO3T, MOCT, NPOJIOJI-|OpraHOB HOTO MO3ra
TPYAHBIX M TIOSIC- |{TOBaThlii Mo3r, 06o- (BCTaBOYHEBIC
HUYHBIX CETMEHTOB|KOBble pora [—V M JBUTATe]Ib-
CMUHHOTO MO3Ta  |KPECTLIOBBIX CErMeH- Hble KJIETKH)
TOB CIIMHHOTO MO3Ta
Xapaxre- |[IpepbiBarorcs B|[IpepbiBatoTes 8| [IpepuiBaroTcst B|AKCOHBI
PUMCTMKAa |TAHIJIUSAX; TperaHr- |TaHIJIUSX, TPEraHr-|npeaenax oOpraHa;|LIMHHBIE, Ha
OTPOCTKOB |JIMOHApHblE KOPOT-|JIMOHApHBIE JJIMH-|Tpe- M TOCTTaHr- |NIPOTSXKEHUHU
ke, TMn B; mocr-|Hble, THN B; mocT-|nHOHapHbIE KOPOT-|He MpephiBa-
TaHIJIMOHApHbIE TraHIJIMOHapHble KO- |kKue, TMNbI B u C,|1oTca, Tnm A
JIMHHBIE, THIT C porxue, Tun C oOWJILHO BETBATCA
B TOJILIE OpPraHOB
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IIpodorxcenue maoa. 11.1

BeretratuBHast HEpBHasA CHCTEMa Comatuyeckas
IMpusHak HEpBHast
cHMNaTHyecKast nNapacMMNaTHYECKasl | METaCUMIAaTHYeCKast cucTeMa
3ona wuH-|[IuddysHas OrpannyeHa (Het B|Crporo orpaHuye-|CermMeHTap-
HepBaLWM |(MHHEPBUPYET HaAMo4YeyHUKaX H|HA TOJbKO TEMM | Has
BC€ BHYTpPEHHHE CTeHKax OoNbUWIMH-|OpraHaMHM,  KOTO-
OpraHbl) CTBa COCYIOB) pble UMEIOT COOCT-
BEHHYIO MOTOPHYIO
aAKTHUBHOCTb (cepi-
1e, KMLUEeYHHUK, MO-
YETOYHHK, MaTKa)
Jlokanusa- |[lapaBepteOpans- |B  umHHepBupyembix| Tonbko B opraHax |Het adbdek-
s Hble (MOrpaHUYHbIA |opraHax (MHTpamy- TOPHBIX
cTonod), npeBepTed- |paibkHO) UAU PIAOM raHrJIueB
pajibHbIe (UPEBHOE, |C HUMH
COJIHEYHOE CIuieTe-
HHUe, OpbIxkeeyHble
Y371bl)
MeauaTop |ALETUNXOJAUH U ALETHIIXOTMH ALETHIXOJIUH, Tonbko aie-
HOpaApeHaINH HOpaJpeHAaJluH, TWJIXONUH
CEPOTOHMH,
BHII NO, AT,
AJ1®, aneHO3HH

IMo cpaBHEHHIO C COMAaTMYECKOU BereTaTMBHAas HEpBHAas CHCTEMa XapakTe-
pHU3yeTcs:

® MEHBbILIEH BO30YyIUMOCTHIO;

e MeHbllueil GyYHKUHMOHATBHON NabUIBHOCTRIO (He 6oee 5—15 umin/c);

® MeHblIIeil CKOPOCThIO MPOBEeIeHHUST BO3DYXIEHMS;

® [IpOJIOHTMpOBaHHBIM no 150 Mc (3a cyeT cienoBbiX ¢a3) MOTEHLUHATIOM

IEeNCTBUS;
® BpPEeMEHHO! ¥ MPOCTPAHCTBEHHON CyMMaLuel BO3OYXAEHUI B TaHIJIHSX.

DbdeKTopHbIE BOJIOKHA BET€TATUBHOW HEPBHOM CHUCTEMBI MHHEPBHUPYIOT
MPaKTUYECKU BCE TKAHU U BHYTpEHHHME OpraHbnl. YacTb OpraHoOB UMEET «IBOI-
HYIO» U «TPOHHYIO» UHHEPBALMIO: CUMIIATUYECKYIO, MAPACUMOATUIECKYIO U Me-
TACUMITATUYECKYIO.

B oTanyue OT coMaTU4eCKOM HEPBHOM CHUCTEMBI, KOTOpAasl IIOCTpPOEHAa II0
CerMeHTApHOMY MPUHIUMITY, BETETATUBHAS HEPBHAsi CUCTEMAa He MUMEET CErMeH-
TapHOW opraHu3auuu. HeillpoHbl BereTaTMBHOM HEPBHOM CHUCTEMBI pacroJara-
IOTCSl B pa3JIMYHBIX OTHEJ1aX LEHTPAJIbHOU HEPBHOU CUCTEMEBI, 00pa3ysl TaK Ha3bI-
BaeMbIe GecemamueHble YeHmpbi.

O611asi cxeMa CTPOEHUSI BereTaTUBHOW HEPBHOI CUCTEMbI IpeAcTaBjieHa Ha
puc. 11.1.

IHEHTPHI BETETATUBHOM HEPBHOM CUCTEMBI

LleHTpbI BereTaTUBHOM HEPBHON CUCTEMBI pACIOJIaraloTcsl B CIMHHOM, IIPO-
IOJITOBAaTOM, CpeIHeM Mo3re, B IMIIOTajaMyce, MO3XeuKe, peTUKYJIApHOi dop-
Maluy U Kope 60Jb110r0 Mo3ra. B 0CHOBE MX B3aMMOIEUCTBUS JIEXUT IPUHLIUII
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Puc. 11.1. CrpoeHue BereTaTHBHOMH HEPBHOM cHCTEMBI (cxeMa).

KpaCHblc JIMHHH — napacumnal‘ﬂqecxﬂﬁ OTACA, “CPHLIC JAHMHMM — CHUMNATHYCCKUI oTaen;
CIUIOLIHbBIE TMHUN — TMPEraHrIHOHAPHbLIE BONOKHA; MYHKTHPHBIE — MNMOCTIaHINIMOHAPHbIE BOJIOKHA.
Thi—Thi2 — rpyaHsbie cermeHThl M L1—L3 — BepxHHe NOACHUYHbIE CErMEHThI CIIMHHOrO MO3ra;
1 — pepxHMil WeHHBIA TAHIIWH, 2 — HUKHKT WelHBIH ranmmit; 3 — 3BeanyaToiif cUMNaTHYec-
KUl raHrauii; 4 — 4peBHbI HepB; 5 — upeBHbIH M 6 — GpbiKeeuHbl CHMMATHYECKHE TaHMINH;
7 — kpanuobynsbapHbli U 8 — cakpaJibHBIA OTAENbl APACUMIIATHYECKOH CHCTEMBI.

Mepapxuu. YCJIOBHO BbIIeNSEMbIE «HUXHHUE ITaXKHU» ITOH Mepapxuu, obiamas
JIOCTATOYHOI ABTOHOMHOCTbIO, OCYLIECTBJSIOT MECTHYIO pPeryisiuio ¢usnoso-
rnueckux ¢pyHkuuit. Kaxibiit 6oee BbICOKMIT YpOBeHb peryJsiiuu obecrneyuBa-
eT 1 GoJiee BBICOKYIO CTENEHb HHTETPALIMM BET€TATUBHBIX (DYHKIIMIA.

CumnaTayeckuii otaea. Tena nepBblX HEHPOHOB CMMIIATHYECKOTO OT/E]a
BET€TATHBHON HEpPBHON CHCTEMBI PACITOJIOXEHBI MPEMMYLIECTBEHHO B 3aJHMX
s/lpax ruroTtajamyca, cpe/lHeM M IPOAOJroBaTOM MO3re M B INepeaHMX porax
CIIMHHOIO MO3ra, HaYuHasg ¢ 1-ro rpyaHoro ¥ KoHyass 3—4-M cerMeHTOM Iosic-
HAYHOTO ee OTJea.

IMTapacumnarnaeckmit otaen. LleHTpaibHbie HEMPOHB! NMAapacHMIATUYECKOTO
oTZeNa BEereTaTUBHOW HEPBHOM CHCTEMBbI PACIOJIOKEHbI NMPEUMYILECTBEHHO B
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TepegHUX OTHAe]axX TUIOTATaMyca, CPeAHEM U MPOAOJIroBaTOM MO3re, BO 2—4-M
CerMeHTax KpecTLIOBOTO OT/ea CIIMHHOrO MO3ra.

ToHyC HEHTPOB BEreTATHBHOH HepBHOH cHcTeMbl. [leHTpbl BereTaTHBHOM
HEPBHOM CHCTEMBI HAXOMATCS B IOCTOSSHHOM TOHMYECKOM HAIpPSIKEHUU, 00y-
CJIOBJIEHHOM, C OJHOM CTOPOHBI, apdepeHTHBIMU BIUSIHUIMHU CO CTOPOHBI CO-
MAaTHYECKOM WM CaMOil BereTaTUBHOW HEPBHOM CHCTEMBI, WIM MPAMbBIM AeHCT-
BUEM OGHOJIOTMYECKH aKTUBHBIX TYMOPAaJIbHbIX BEILECTB, B YACTHOCTH T'OPMOHOB,
OJIMTONENTHAOB U BUTAMUHOB.

Hanuuue nOCTOSIHHBIX TOHMYECKHX BJIMSHUIM CHUMIIATUYECKOM HEpPBHOM
CUCTEMBI JEMOHCTPUPYET TaK HasbiBaeMblil cundpom Iopuepa. Tlocie nepepe3ku
MOCTTAaHIIMOHAPHBIX CHUMIIATUYECKUX BOJIOKOH BEPXHEro U CpeaHero lieifHoro
CHMIIATUYECKOrO y3J1a y XUBOTHBIX HA CTOPOHE Mepepe3kKu Habiionaercd sHod-
TaJbM, CyXeHHe 3payka U paccnabieHue TpeTbero Beka. IIpu HU3KOYACTOTHOM
DJIEKTPUYECKOM pa3lpaxeHUH Tepepe3aHHoro nepudepuvyeckoro KoHIla cuMmna-
TUYECKOTO HEPBA 3TH SIBJIEHUS] UCUE3AIOT.

INEPU®EPHYECKAA YACTD
BETETATHBHO HEPBHO¥ CUCTEMBI

[lepudepuyeckass (MCIOJHUTENbHASI) YACTh BEreTATUBHONW HEPBHOIt cucTe-
MbI IIPEICTABICHA NMPEraHIJIMOHAPHBIMU U FaHTJIMOHAPHBIMU HEpOHAMM.

Cumnarndeckmii otaen. Teaa npeeaneauoHapHuixX HelipoHo@ CUMITaTUYECKOTO
oTaesia BereTaTUBHOM HEPBHOI CUCTEMbI PACIIONAraloTCs B CEpoM BelliecTBe 60-
KOBBLIX pOrOB CIMHHOTO MO3ra, Ha4YMHasl oT 1-ro rpygHoro cermMeHra no 2—3-ro
MOSICHUYHOIO CerMeHTa, U B IBUTATENIBHBIX siIpaX YepertHbIX HepBoB. MUeNnHO-
BbI€ aKCOHbBI 3TUX HEHPOHOB MPEACTABAEHbl MEIEHHOIPOBOISILIMMU BO30OYXIe-
Hue B-ponokHamu. AkcoHbl npezan2iUOHAPHBIX HeUpPOHOE CUMIIATUYECKOU HepB-
HOW CHCTEMBI Yepe3 CUHAIIChl B3AUMOACICTBYIOT C HEMPOHAMU, PACTIONIOXEHHBI-
MU B TepuepuYecKUX TFaHIIUSX. [aHeauu CUMIATUYECKON HEPBHOIl CHCTEMbI
pacriojiararoTcsl OKoJio 03BOHOYHHMKA U B OTAAJIEHUHU OT Hero.

OKONTOMO3BOHOYHLE (MapaBepTeOpalbHble) TaHT-
J U U pacrloyioXeHb! N0 00e CTOPOHBI BJOJb MO3BOHOYHHMKA B BUIE LEIOYEK,
COCTABJISIIOILMX NPABBIi U JIEBbI CUMIIATUYECKHE CTBOJIBL. IIpogonbHO raHmIMu
COEAUHSIOTCSI MEXY3JOBbIMU COEIUHUTEIbHBIMU BETBSIMU, COCTOAILMMU U3 MU-
€JIMHOBBIX U O€3MUESMHOBBIX HEPBHBIX BOJIOKOH. MMeloTcss U MorepedHbie
CBSI3U MEXIY TaHTJIMSIMU TIpaBoif U JieBoil cTopoHbl. KpoMe 3T0Oro, raHriinu cuM-
MaTUYEeCKOro CTBOJNA COEOUHSIIOTCS O CTMHHOMO3IOBBIMU HEpBaMH, Giiarogapsi
YeMy OHM IOJY4YaloT BO3MOXHOCTb MHHEPBUPOBATb CKEJIETHYIO MYCKYJIATYpy.
Jpyrasi yacTh INOCTIaHIJIMOHAPHBIX BOJIOKOH HAIPaBJIsAETCsl K BHYTPEHHUM Opra-
HaM. OnpeliesieHHOEe KOJUYECTBO IPETAHIJIMOHAPHBIX BOJIOKOH, BBIXOASAIIMX U3
SIIEp CIMHHOTO MO3Id, ITPOXOIUT Yepe3d BepTeOpanbHBIe TAaHTAUH,
HE NPepbIBASICh, U 3AKAHYMBACTCSI B NpeBePTEOpPaTbHBIX TAHI U AX.
[MocnenHue pacrosoXeHbl Ha OoJibllieM, YeM MapaBepTeGpajibHbIe, pPaccTOsI-
HUU OT TTO3BOHOYHMKA, U BMECTE C TEM — Ha 3HAYUTEJILHOM OTAAIEHUU OT UH-
HEPBUPYEMBIX OPraHOB, HAMPUMEpP cepaua, Xenyaka u Ap. Hekoropele aBTOpBI
CYMTAIOT HANNOYEYHUKU OJHUM M3 TaHIVIMEB CUMIIATMYECKOW HEPBHOM cHC-
TEMBI.

Kaxzplit iperaHrnMoHapHBIi aKCOH pa3BETBIsIETCS U KOHTAKTHPYET ¢ 8—9
FaHTJMOHAPHBIMU HEUPOHAMMU.
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AKCOHBI TaHIIMOHAPHEBEIX HEWPOHOB CHUMITATUYECKON HEPBHOU CHCTEMBI
MpeACTaBJICHEBI 6e3MUETMHOBLIMU BOJIOKHaMHU rpyIinsl C.

ITapacuMnaTHdeckuii oraen. Tesa npeeanesuoHapHuix HelipoHoe TapacuMIia-
THUYECKOI'0 oTaeaa BereTaTUBHOM HepBHOfI CHUCTEMBI PACIIOJIOKEHBI B CpCAHEM U
MPOJOJIrOBATOM MO3T€ Cpelu ABUraTeJIbHBIX HEHPOHOB YEpEeNHbIX HEPBOB: IJa-
30[(BUTATEJIbHOrO, JHULEBOIO, SI3BIKOTIOTOYHOIO UM OJyXAAIOUero, a TakXe B
CEpPOM BCLIECTBE OOKOBBIX poOroB Kp€CTLIOBOT'O OTACJIa CIIMHHOI'O MoO3ra.

BMecTe ¢ yepenHbIMU HEpBAMM NApPaCUMIIATUYECKUE NpeaHeAUOHAPHbie 60-
JAOKHQ PACTIPOCTPAHSIIOTCS K TAHTJIMOHAPHBIM HEHpOHAaM, PacIoOXEHHBIM B I[H-
JIMAPHOM, KpBUIOHEOHOM, MOJYENIOCTHOM M YIUHOM eaxzauax. OTXomsiiue OT
HUX NOCM2AHCAUOHAPHLIE 60A0KHA UHHEPBUPYIOT INIA3HOEC H6JIOKO, aKKoOMoIauu-
OHHYIO MbIIINY H CCI)HHKTep 3pavyKa, NOOHUXHCYCIIOCTHYIO, NMOABA3BIYHYIO U
OKOJIOYIUHYIO CIIIOHHBIE XEJIE3bl.

IIperanrivmoHapHbie BOJOKHA OJIyXXIAIONIEro HEpPBAa pPACMPOCTPAHSIIOTCA K
HEMpOHAaM, pACIHOJOXEHHBIM B TaHMVIMAX OpPraHoOB IPYOHOM U BEpXHEH YACTU
OpPIOILIIHOM MOJOCTHU.

AKCOHBI HeﬁpOHOB KpECTUHOBOIO OTAECAa CIIMHHOIO MO3ra 4epe3 Ta30BbIC
HEPBBI AAPECYIOTCA K HeﬁpOHaM, pacnoJjararoluiuMcs B raHIJIMAX OpraHOB HUX-
Hel yacTu OpIOLIHOW TOJIOCTM M Ta3a, UHHEPBUPYS HMUXKHIOK YacTb TOJICTOU
KUIIKH, NPSIMYIO KUIIKY, MOYEBOMH My3bIpb, HUXKHIOIO YaCTh MOYETOYHMKA U Ha-
PYXHBIE TIOJIOBbIE OPTaHbI.

Oco0eHHOCTH CTPOEHMA CHMOATHYECKMX H HNapacHMUATHYeCKHX HEPBOB.
CuMmmnaruveckue HepBbl cOPMUPOBAHBI B OCHOBHOM IIpEeraHrJMOHApPHBIMHU, a
MmapacUMITaTUYeCKue — TMOCTTaHIJIMOHAPHBIMU HEPBHBIMU BoJIoKHaMU. [IperaH-
JIMOHAPHBIE BOJOKHA CUMIIATUYECKOM M MapacMMIIaTUYECKON HEpPBHON cHUCTe-
MBI IIpefcTaBlieHbl TOHKUMU MHUEJMHOBLIMU BOJOKHAMU TUIA B, mocTraHrivo-
Hapble — TOHKMMH 0€3MUETMHOBBIMU BOJIOKHaMu tuna C.

METACUMITATUYECKAA YACTD
BETETATUBHOI HEPBHOW CHCTEMBI

MeracuMnaTyeckass 4acTb BEreTaTUBHON HEPBHOW CUCTEMbl HUMEET DSIA
IPU3HAKOB, OTIMYAIOLIMUX €€ OT APYrux otaenoB. K MeTacMMIaTU4ecKoH HepB-
HOU CHUCTEME OTHOCHUTCSI KOMIUIEKC MMKPOTaHIJIMOHApHBIX 0Opa3oBaHUii, pac-
MOJIOXEHHBIX B CTEHKAaX BHYTPEHHUX OpTraHoOB, 00JialalolX NBUraTeJbHOH aK-
TUBHOCTBIO — ceplla, OpOHXOB, MOYEBOTO IMYy3bIps, MUILEBAPUTEIHHOTO TPAKTA,
MaTKU, XeJUHOIO IMy3bIpsl M XETYHbIX MyTei.

Y4acTKu 3TO CUCTEMbI Ha3bIBAIOTCSI IO MECTY MX PACIIONOXEHUA: Kapauo-
MeTacUMITATUYECKU — B cepiAlle, IHTEPOMEeTaCUMIIaTUYECKU — B KUILIEUHUKE
u T.4. ITo cBoeit CTPYKTYpHOIl OpraHu3aliid MUKPOTAHTJIUU BHYTPEHHUX opra-
HOB NOJ00HEI simepHbIM 06pa3oBanusiM LIHC. MuUKporaHriuv u3oaMpoBaHbl OT
OKpYXalIIUX TKaHe! creuualibHbIMU 6apbepaMu, UX BHEKJIETOYHOE MPOCTpaH-
CTBO HE3HAYMTENbHO; CONEPKAT MHOTOUMCIIEHHbIE IIHAJIbHbIE JIEMEHTHI. Tena
HEHpPOHOB METACUMMATUYECKON HEPBHOW CHUCTEMBI UMEIOT MHOXECTBO CHHAI-
COB; OTPOCTKHM HEPBHBIX KJIETOK COAEPXAT OOJbLIOE KOJIMYECTBO IMY3bIPBKOB C
MenuatopamMu. Ilepegaya Bo30yxkneHUSI B HEHPOHAX, COCTABISIIOLUMX TAHIIMU
METAaCHUMITATHYECKOI CUCTEMbI, OCYLIECTBIISIETCS ALETUIXOJIMHOM (AX) U HOpal-
peHanuHoM (HA). B cMHancax mocTraHrJIMOHApHBIX BOJIOKOH BBIIEJSIIOTCS pa3-
HoobpasHbie BelllecTBa — AX, HA, AT®, aneHo31H, cepoTOHUH, JodDaMUH, aji-
pPEeHaIMH, TMCTaMUH U np. OgHako ry1iaBHas poJib B Mepenade BO30YXKIEHHUS B Me-
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TacUMIaTHYecko cucreMe npuHamiexut AT® u ameHosuny. BocrpuHumMaro-
e AT® u aneHO3MH peLenTophbl HA3bIBAIOTCS NYPUHEPIUHECKUMU.

HccnenoBaHust MOCAEIHUX JIET CBUIETEIbCTBYIOT O POJIM HEKOTOPBIX IETITH-
0B (Ba30akTUBHBIN xuiueyHblit nentua-BUII, Bemectso I1), oxuch aszora
(NO), KoTophbie UrpaloT ONpeeJeHHYIO pOJIb B Nepenaye BO3OYKIEeHUA HA [Jaf-
KYIO MYCKYJIAaTypy KMILEYHUKA, OPOHXOB U MOUYETOYHMKA.

MuxkporaHrinoHapHble OOpa3oBaHUsSI ONPEIENSIOT CBONCTBO aémomMamus-
Ma — CIIOCOOHOCTU OpraHOB PUTMHUYECKM COKPALUATHCSA C OIpeaeeHHON yJac-
TOTOM M AIUIUTYAON 6e3 BO3JEHCTBUSI M3BHE IOJ BIUSHUEM MeTa0OJUYECKUX
W3MeHeHUil B caMoM opraHe. JlesiTeIbHOCTh METAaCUMITATUYECKOH CUCTEMBI B
MeHbllieil cTeneHU IO CPABHEHMIO C CHMMIMATUYECKOM M mapacUMIIaTUYeCKO
cucreMaMy 3asucuT oT LUHC, tak xak He MMEET CMHANTUYECKHUX KOHTAKTOB C
3¢ depeHTHON YACThI0 COMATUYECKOW HEPBHOM CUCTEMBI.

BETETATUBHASA PEQJIEKTOPHASA AYTA

BeretaTBHas HepBHasi cucTemMa (GYHKUUOHUPYET MO pedeKTOPHOMY
npuHIMIy. Kak u coMmaTuyeckas, BereTaTuBHasl pedeKTopHasl 1yra COCTOUT U3
Tpex 3BeHbeB, HUMEIOLIUX 0oJiee COXKHOE CTpOeHHUE, YeM pedIeKTOpHAs Iyra co-
MAaTHU4YeCKOW HEPBHOM CHUCTEMBI.

PeduiexropHas nyra BereTaTUBHON HepBHOH CHCTEMBI COCTOMT U3 YYBCTBU-
teJibHOro (addepeHTHOro, CEHCOPHOro), aCCOUUATUBHOIO (BCTABOYHOIO) U 3¢h-
dbexTopHoOTrO (3¢hPepeHTHOrO) 3BeHBEB. Yygcmeumensvroe (nepeoe) 36eHo obpas3o-
BaHO KJIETKAMH CIIMHHOMO3TOBBIX WM NepudepuuecKux raHrueB. Accoyuamug-
Hoe (emopoe) 36eno TIPENCTABICHO MPEraHrIMOHAPHBIMM HeHpOHAMM, pacioyio-
XeHHBIMU B OOKOBBIX pOrax CMMHHOIO MO3ra, B IPONOJITOBATOM M B CpeIHEM
mo3re. OTpPOCTKH BCTaBOYHBIX MMPEraHITMOHAPHBIX HEHPOHOB BBIXOIAT U3 CIIMH-
HOr0O MO3ra B COCTaBe BEHTPAJbHBIX KOPELIKOB, BCTYIAIOT B COMAaTHYECKHE
HEpPBHBIE CTBOJIBI M OTCIOAA JOCTUTAIOT Y3JIOB MOTPAHUYHOTO CUMITATUYECKOIO
CTBOJIA WJIM MMapacUMIIaTUYECKUX Y3JIOB B OpraHax, riae MepekiIovaroTcs Ha a¢dh-
(exTOpHBIe KNETKU. Dhghexmoproe (mpemsbe) 36eno 0OpazoBaHO 3¢ dHeKTOPHBIMU
KJIETKaMU ImepudepuvIecKX raHINeB.

BETETATUBHBIE PEDJIEKCHI

HeiipoHbl BereTaTvBHOI HEPBHON CHCTEMb! Y4acTBYIOT B pedIeKTOPHEBIX peaK-
LIMSIX, HA3bIBaeMbIX gecemamuenbimu pegaexcamu. HeKoTopble U3 HUX MCIIOJIB3YIOT-
cs1 B KauecTBe QPYHKIMOHAIbHBIX P00 — I1a3ocepaeyuHblil pedieke, AbIXaTeIbHO-
cepIeyHblil pediekc, OpTocTaTHYecKast peaklimsl, KOXHBI gepmorpadusm u ap.

OCOBEHHOCTH XUMHWYECKOMN OPTAHU3AIIUU
BETETATUBHOMN HEPBHOM CUCTEMBI

BereraTuBHass HepBHasl CHUCTEMa peajv3yeT CBOM BIMSIHUSI TIABHBIM o6pa-
30M IyTEM XMMHUYECKUX MEIMATOPHBIX U PELIENITOPHBIX MEXaHU3MOB (puc. 11.2).
Ha ocHoBaHuM pasiIvYUi B XUMHUYECKUX CBOMCTBAaX MEIUATOPOB U PELENTOPOB
B BET€TATUBHOM HEPBHOW CHUCTEME BBLICNSIOT XOAUHEPeUHeCKYI0 U HOpadpenepeu-
yecKy uacmu.

155



/\ @%
NS 2
G ‘““7)4/\
HepeHiie tauThL! - f

(Tena nepsbix HEAPOHOB)

PeuenTop
Peuenrop
MperaHrnuoxapHble 3

sonokHa (tun B)

Tena eTopbIx
HEWpPOHOB

H-xonuHopeuenTopei

H-xonuHopeuyenTop
—— MocrravrnuoHapHbie
=

BONoOKHa (Tun C)

A Y
AUETUNXONMUH
<2 ] Y Teno

4 \ { Ry | BTOPbIX

4 T ———= Opran————\, / Heiponos
LY

/ < ALE:HDIO”“H

/ H=XONWHOPELEnTOpPbI
/K&{\\ : M-xon1HopeLenTopbl
Hopapperanus
-, f—agpeHopeuenTopbl
ICumna'rmacuaﬁ 4acTb I MNapacumnaruyeckan YacTs

Puc. 11.2. MeaunaTopbl 4 peLenTopbl BEreTaTHBHOW HEPBHOM CHCTEMDbL.

Xonnnepruqecxaﬂ 9aCTh. XOJIHHC})FH‘-IECKHMH SIBJISIIOTCS: a) Bce nperaH-
rMIUOHAPHbIE HEHpPOHbI; 0) napacMMnaTUyeckKue T[AHLJIMOHAPHbIE HEWPOHDI;
B) TAHIJIMOHAPHbIE CUMMATUYECKUE HEHPOHbI, HHHEPBUPYIOLLHKE MMOTOBbIE XE-
JIE3bI; I‘) TaHTJITMOHAPHBIE CUMIIATHYECKHE HCEPOHBI, HHHEPBHUPYIOLIHE IMaiKue
MBIILLIbl COCYIOB CKEJIETHBIX MBILLIL, Pa3/ipakeHUe KOTOPbIX BbI3bIBAET BA30IM-
JlaTaumio.

Hopanpenepruveckas uacth. K HopaapeHepruyeckuM OTHOCHUTCS [MPEUMY-
LiecTBeHHOe GOJbLIMHCTBO FAaHMTHOHAPHBIX CHMITATHYECKHMX HeﬁPOHOB, Bblae-
JSIOIIMX B CBOMX OKOH4YaHWsIX HopaapeHaiuH. Ocobbilf MexaHU3M XapakTepeH
JUIA HAIIMOYeYHUKOB, KOTOpbIE TPEeACTABISIOT CBOeoOpa3Hble CUMIIATHYECKHE
ranriuu. CuMnaTtiyeckue HeipoHbl HAAMOUYeUHUKOB He UMEIOT aKCOHOB M CeK-
PETUPYIOT HOpaApeHATWH HEMOCPENCTBEHHO B KPOBEHOCHOE PYCIIO.

OTaenbHbIe HEHPOHBI B CUMMATHYECKUX TAHIJIMSIX CEKPETUPYIOT No(haMUH.
YacTh CUMIIATUYECKHUX MPEraHMIMOHAPHBIX HEMPOHOB CUHTE3UPYET TOPMOH, OC-
BODOXIAIOLINIT TOHATOTPOITUH.
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POJIb OTATOIIENTHAOB

B nesiteibHOCTH HEIPOHOB BEreTATUBHON HEPBHON CUCTEMBI B KAY€CTBE MO-
NYJIATOPOB MPUHUMAIOT YYACTHUE OJIUTOTETITH/IBI, KOTOPbIE OKAa3bIBAIOT MOMAYJIU-
pylolliee BIMSIHUE Ha IeiicTBUE HellpoMmenuaTopoB. Tak, nefdcTBUE alleTUIXOJIHU-
Ha Ha OTAEJbHBIX HEHPOHAX CUMIMATUUYECKUX FAHTIUEB MOLYJUPYETCS BAUSHUS-
MM Ba30aKTMBHOIO ractpoMHrectuHaabHoro nentuna (BI'TI), HopanpeHanuua —
AT® u HeitponenTuna Y.

XuMHYEeCKHEe MEAHATOPbl METACHMNATHYECKON HEpBHOH cucTembl. HelipoHbi,
COCTAaBJISAIOLIME METACUMIIATHYECKYIO HEPBHYIO CHCTEMY, XapaKTepU3YyIOTCS 0CO-
OBIMM XMMUYECKHMU CBOMCTBAMU. [aHIIMOHApHbIE HEMPOHBI MeTacUMIIATHYeC-
KO HEPBHOM CUCTEMBI MMEIOT PELENTOPHI K aUETWIXOIMHY U HOPaApEeHAIUHY,
a CcBOE BIMsAHWE HAa MHHEPBUPYEMbIE TKAHU OCYLIECTBJISIIOT C [TOMOLIBIO CEKpE-
TUpyeMbiX MU AT®, aneHo3MHa, CEPOTOHUHA U PsAAa OJUTOIENTUIOB.

MEIUATOPHO-PELIENNTOPHBIE COOTHOINEHWA
B BETETATUBHOY HEPBHOV CUCTEME

PesynbTaThl I€UCTBUSL BETE€TATUBHOI HEPBHOM CUCTEMBI 3aBMCSIT KaK OT Xa-
paKkTepa BbIAE/SIOILErocsl MeauaTropa, TaK MU COOTBETCTBYIOLIErO peLenTopa B
a¢pekTopHOM opraHe. DdPeKThl pasIMUHBIX OTAEJIOB BEreTaTUBHON HEPBHOM
CUCTEMBI IeMOHCTpUpyeT Tab. 11.2.

PEIIENITOPHI BETETATUBHON HEPBHOW CUCTEMBI

PelienTopbl BEreTaTUBHONW HEPBHOM CUCTEMBI Pa3vMyaloTCsl He TOJNBKO MO UX
XUMUYECKOH YYBCTBUTENBHOCTU. B pasHbIX TKaHSIX MMEIOTCS Pa3JIMUHbIEC peLeln-
TOpbI K MEIMAaTOpPaM BereTaTUBHOI HEPBHON CUCTEMBI.

CorJilacHO obOUIENPUHATON KiaccU(dUKAIIMH, BCE XOJUHOPELIETITOPBI AEJISTCS
Ha MyckapuHo-(M-) u HuKoTuHO-(H-)uyBCcTBUTEIBHBIE, a4 AIPEHOPELENTOPbl —
Ha oo -, ax-)- 1 B(Bi-, B2-)-aapeHopelienTopsl. B Tab1. 11.2 npeacraBaeHb! faH-
HBIE O JIOKAJTM3ALKM XOJMHO- U aApeHOpPeLEeNTOPOB B PAa3IUYHBIX CTPYKTypax
OopraHu3ma.

Ta6nuua 11.2. Penenropnl H 3¢dexThl XOIHHEPrHIECKHX H 2 JPEHEPrHYECKHX BIMAHHI
BEreTATHBHOH HEPBHOH CHCTEMBI

XonuHepruyeckue 3¢dexTs Hopanpenepruyeckue 3dgeKThl
) g g
DddexTopHsbIil Opra e e
- 5 XapaxTep OTBETa - § XapakTep OTBeTa
E & E&
I'nas
Kpyrosas Mbllna M o |Cokpamenue (Muapuas)
panyXKd
CohuHKTEp panyXKu M [CokpaueHue (MHO3)
IIunuapHasg Mbllia M |CokpalieHue nns B |Paccnabnenue nns
6aVXHero BUIEHHUS JNaJibHETO BUACHUS
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IIpodoaxcenue maéa. 11.2

XonuHepruyeckue 3¢ dexTs

Hopaaperepruyeckue addekrsl

[ >+
(=} [«
DddekTopHbIi opraH e e
5 XapaxkTep OTBeTa g XapakTep OTBETa
Eg EH
g & E&
Cepaue M |BarycHnlii apdexr B1 |YuaweHue cepauedme-|
CA-y3en YpexeHue cepauebue- HUH
HUR
IIpencepans M |CHuXeHHe COKpaTH- B1 |Boapacranue mnpoBonu-
MOCTH W NPOBOJAUMO- MOCTH U COKPaTMMOCTH
CTH
AB-y3en u npoBoasuias CHMXeHHe TTPOBOAH - B1 |Bospactanue mpoBomu-
cucremMa MocTtH, AB-6nokana MOCTH
Muoxapana M B2 |BospacraHue cokpartu-
MOCTH ¥ NPOBOJNMOCTH
Cocynant
Aprtepuonsnl
KoponapHele, momepeu-{ M |Pacimpenue o |CyxeHue
HOIMOJIOCAThIX MBI, Jie- B2 |Pacmmpenne
royHsle, abIOMMHaNbHEIE,
BHYTPEHHOCTEM, NOYeK
Koxa u camsucreie o6o- o |Coxpaiienune
JIOUKH, MO3T, CIIIOHHBIE
XeJe3bl
BeHn o |Coxpamenue
B2 |Pacimpenne
Jlerkune
bpoHxuanbHass Myckyna-| M |CokpalueHue B2 |Paccnabnenne
Typa
bpoHxuanbHbIE XeJe3bl M | Ctumynsuus B2 |Topmoxenne
Kenynok
CokpaluleHue 1 TOHYC Ycunenue o1,B2 |Ocnabnenue
Cdunkrepsl M |Paccnabnenue o |Cokpauenue
Cekpeuns Ycunenue B2 | TopMoxenne
Kumeynsk
Cexpenyisi ¥ TOHYC Ycunenne ai,p2 |Ocnabnenue
CounkTepsl M |PaccnabneHue o |CokpallileHne
Cekpeuus Ycunenue B2 |Topmoxenne
XKeqanplii my3pipb
H NPOTOKH M | CokpauieHue B2 |Paccnabnenne
MoueBoit ny3siph
Cxumalolas MblLILa M |CokpalieHue B {Paccnabnenue
TpeyronbHuK u chHHKTED PaccnabneHue o |CoxpaiuieHue
MoueTounux
[MoaBUXHOCTb U TOHYC M !Vcunenue o | Ycunenue
Marka 3aBHCHUT OT TIOJIOBOTO | aif,B2 | 3aBUCUT OT IOJIOBOTO
IMKNa uMKJa
ITonosoii 4ien M | Opekuus o |Daxynsaums
Koxa
[I110MOTOPHBIE MBILILIB] o |CokpaieHue
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Hpodonncenue maba. 11.2

XonuHepruueckue 3¢beKTo

HopanpeHepriuueckue 3cdexTh

[ [
= (=9
SddekropHslii opran e e
5 XapakTep OTBeTa 5 XapakTep oTBeTa
i i
E =" = o
IToToBbIE XEN€e3bl M |leHepanuzoBaHHas o |Cnabasi, 10KaJlM30BaH-
cekpelus Hasg cekpeuus
Ceneszenka o |CokpaweHue
B2 |Paccnabnenue
Mosrosoii ciroit Haanoded-| M | Cekpeuus ampeHaHHA
HHKOB 1 HOpaApeHalnHa
ITeyenn ai1,B2 | [nukoreHonus
IHomxenynoynas xenesa | M
AILIMHYCHI VBenueHue cekpeunu| o |CHHXEHHE CeKpEeLIMU
OcTpoBKH VBeanueHue ceKpellMd | o |YMeHbllieHHe CeKpeLy
MHCYJIMHA M TJIIOKaroHa MHCYJIMHA M TJIIOKaroHa
B2 |YBennuenne cekpeuum
MHCYJIMHA M TJIIOKaroHa
C/IIoHHBIE 3KeJIe3bl M |IlpodysHas cexpeuus | o |Cnabas BsizKas cekpe-
BOJIbI U
B, |Cekpeuust aMunassl
Cnesnbie xeJie3bl M |Cekpeuus
Hocoraorounsie xene3pt | M |Cexpeuns
XKuposas TKanp Br |JIunonus
IOkcTarnomMepyasipubie B1 |YBenvueHUe CeKpeUUHU
KJIeTKH peHWHa
IIInmxkoBHAHASA XKejie3a B |YBenrMueHUe CUHTE3a U
CeKpelluM MeJaTOHWHA

Jenepsanua. Ilepepeska CUMNATUYECKUX M MapPaCUMIIATUYECKMX BOJOKOH
BeIeT K MOBBIIUEHUIO YYBCTBUTEJIbHOCTH UHHEPBUPYEMBIX CTPYKTYP K COOTBET-
cTByloIeMY Meauatopy. [lepepe3ska cUMIATUYECKHUX HEPBOB MPUBOIMT K IIO-
BBILUEHUIO YYBCTBUTETbHOCTH TKAHEH K MMEIOLIEMYCS B KPOBH HOpaIpEeHAIU-
Hy, a IapacUMIAaTUYECKUX CTPYKTYp — K AUETWIXOJUMHY. DTO IIPOMCXOIMT
[JIJABHBIM 0Opa3oM 3a cYeT yMeHbLIEHUS] CONEepXaHUS B TKAHSX COOTBETCTBEH-
HO MHAKTUBUPYIOILUUX MeIuaTop (pepMEeHTOB — MOHOAMHUHOKCHIA3bI M alleTH-

XOJIMHOCTEPA3bI.

®U3NOJOTUIECKHUE CBOVICTBA
CUMIATUYECKOV HEPBHON CUCTEMBI

A Bnaronapﬂ MYJbTUIUIMKALIAX B CUMIIATUYECKHUX TaHIJIUSAX pPacIpoCT-
paHAOILIeECs U3 HUX BO36Y)K_H€HVI€ HIMPOKO OXBAaTbhIBAE€T Cpa3y HECKOJIb-
KO pa3IM4YHbIX OPraHoOB, T.€. SABJISICTCA 2eHepanlu3068aHHbIM. OTU BIUSA-
HUsI HauboJiee OTYETIUBO IPOCJIEKUBAIOTCA MPHU 3MOLIMOHAJIBHBIX peak-

LUAX.
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A CuMnaTvyecKass HepBHAasl CUCTEMA OKAa3bIBAET IO MPEUMMYIUECTBY aKmu-
supyrouue eauanus Ha (GYHKUUM WHHEPBUPYEMBIX OpPraHOB: YCWJIMBAaeT
KarabojMyeckue peakilui, CUJIy U YacTOTy COKpallueHuM cepala, [OBbl-
1aeT apTepUajbHOE AABJeHUE, YIYYIIAET OKCUreHAlMI0 TKAHE, YBEIU-
YUBAET CONEPXAHMS IJIIOKO3bl B KPOBHU, CKOPOCTb MPOBEIEHUS BO30OYX-
IEHUsSI B CKEJETHBIX MBILIIIAX ¥ UX TOHYC, pacluupsier 6poHXM, YBEJIUYM-
BaeT OOBEM JIEMOYHOW BEHTWISILMM; PACLIMPSET 3payku, YBeJIUYWBAET
CEKPELHIO KATeXOMaMUHOB HaanoyeyHUkaMu. [lpyu 3TOM onHOBpPEMEHHO
CHUXAeTCsl TOHYC MHUILEBAPUTEJBHOTO TPaKTa, OcjabisiOTCs MPOIIECCHI
BCacbIBAHHUA M (DepMEHTATUBHOIO pacllerIEHUs B KMILIEYHHKE.

A CummnaTuyeckas HepBHAsi CUCTEMA YYaCTBYET B opMuposaHuu makux ye-
AOCMHbBIX COCMOAHUI], KaK arpeccusi, ctpecc, boyieBble peakLu. BausiHue
CUMIIATUYECKON HEpBHOM CHUCTEMbl MOOMJIM3YET OpraHuU3M Ha O0opbOy U
0ercTBo, aKTMBHOE B3aMMoleHcTBUE ¢ oKpyxatoudMm MupoMm (B. Ksn-
HOH).

A B cuMnaruyeckoit HepBHOH cUCTEMe fepelaya ¢ Npe- Ha TaHIJIMOHAp-
Hbie HelpOHbl OCYLIECTBJSIETCS] C NMOMOMIbIO ALIETUJXOJNHWHA, a Ha 3¢-
¢dbekTopbl — HopaapeHanuHa. MckiioueHue cocTaBigOT NOCTIaHIJINO-
HapHble CUMIIATUYECKHKE BOJIOKHA IIOTOBBIX XKeJIE3 M OTIAEJIbHBIX COCYAO0B,
B OKOHYAHMUSIX KOTOPBIX BblAENSIETCS ALIETHIXOJIUH.

A CuMmnaTtuyeckasi HEpBHasi CUCTeMa NpelcTaBieHa Ha nepudepuu Ha 3Ha-
YUTENBHOM IMPOTSI)KEHUH TOCTTaHTIMOHAPHBIMM BoJokHaMu Ttuna C,
BCJIEACTBHME Yero Bo30Oy:xaeHUe Ha IyTH OT raHIIMEB K OpraHaM paclipo-
CTPAHSIETCS OTHOCUTEbHO MEIJIEHHEE, YeM B MapacuMIIaTUYeCcKOM cuc-
TEME.

A DddexTbl IEHCTBUS CUMIIATUYECKONH HEPBHOM CHMCTEMbI 110 CpPaBHEHUIO
¢ napacuMnartnyeckoil 0oJjiee NpPoaOJKHUTENbHBDI.

A DJIeKTpUYECKME MOTEHLUANbl B CUMITATUYECKUX TAHITIMSIX XapaKTepu3sy-
I0TCSL TIPOJOJIKUTEIbHBIMY CJIENOBBIMU siBJeHUAMU. [lpu cTUMYystiMu
MperaHrJuoHapHbIX BOJIOKOH B CUMIATUYECKUX TAHIIMSIX CHAYyaJia peru-
cTpupyeTcsi ObICTPbIii BO30YyXHarolMiA MOCTCUHANTUYECKUN ITOTEHLIMAT
(BIICIT), xoTopblil cMeHsieTCS NpPOJOHTMPOBAHHBIM MEMJEHHBIM TOP-
MO3HBIM noctcuHanThueckuMm norteHuuaaoM (TIICII). Bcaex 3a 3tum
CHOBa PErMCTPUpPYETCS MEIJIEHHbI BO30OYXAAIOWIWIA MOCTCUHAINTHYEC-
kuit morennuan; MeaiaeHHslii BITCII npogonxaeTcs: B Te4eHUE HECKOJb-
KHUX MUHYT.

A YCTaHOBJIEHO, YTO HayajbHas AeNoJjsipu3alivs oOycjoBjeHA NeiCTBUEM
aueTUJIX0JIMHA Ha HUKOTMHOBBIE peuentopbl. MemieHHsrit TIICII onpe-
IensieTcsl nedcTBUeM Oo¢aMuHa, KOTOPBIM CEKpPEeTUPYETCS MalbIMU M0
pasMepy MHTEpHEHpoHaMu TraHrjiusi. MHTepHEeHpoHBl B CBOIO Oo4yepedb
aKTUBUPYIOTCSI Yepe3 MYCKapUHOBBIE PELENTOPHI.

®U3UOJOTUMYECKUE CBOMCTBA _
TAPACUMITIATUYECKOM HEPBHOW CUCTEMBI

o B orminuuve ot auddy3HbIX BAUSHUNA CUMIATUYECKON HEPBHOM CUCTEMBI
rapacuMIaTudecKue 6oJiee HarpaBieHHBI U JIOKajbHEBI. BenencTBue atoro
[apacuMITaTUYECKAast HCPBHASI CUCTEMA OKA3bIBAET OTPAHMUYEHHOE BO3/Eil-
CTBME B IpelesiaXx UHHEPBUPYEMOTO OpraHa.
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e [lapacuMmmarnyeckass HEpBHAas CHCTeMa OKas3bIBaeT YCIIOKAMBAaIOLIEE,
pacciabisioniee aeicreMe Ha OOJIBIUIMHCTBO (PYHKLMI OpraHM3Ma; CHH-
xaetcst Bo3byaumoctb LIHC u Muokapna, yMeHbILIAOTCss HHTEHCUBHOCTD
MeTabosiM3Ma, CUJIa U YACTOTA CepAeYHbIX COKpalleHUid, KPOBSHOE OaB-
JleHWe, 00beM JIErOYHOU BEHTHJSILUM, TeMIleparypa Tejia, yBeJIMYUBaeT-
Cs CEKpeLMsl MHCYJIMHA W KakK CJIeICTBUE CHHUXAETCST KOHLIEHTpauus
[JIIOKO3bl B KPOBU M YBEJIUYUBAETCS BHYTPUKIIETOUHOE NEMOHUpPOBAHUE
ee B Buae riaukoreHa. Ilpy 3TOM OZHOBpPEMEHHO YCWJIMBAIOTCS MOTOp-
Hasl, ceKpeTopHasi U BcachiBaTejbHasi QYHKLUU XKeJIYIOYHO-KUIIEYHOIO
TpakTa.

o [lonaralot, YyTo B LiEJIOM NIapacUMIIATMYECKasi HEpBHAs CHUCTEMa YCUJIMBa-
€T [IPEUMYILIECTBEHHO aHA00JIMYECKUE PEAKIIMH.

e [MapacuMmmnaTnyeckue BANAHUS TOMHHUDPYIOT B (OPMHUPOBAHUHM CHA W
[ICUXOJIOTUYECKOr0 CYOBEKTUBHOI'O UYYBCTBA YIOBJIETBOPEHMUSI.

e MeauaTopoM B TperaHrIMOHApHBIX M IOCTTAHTJIMOHAPHBIX BOJOKHAX
CJIYKUT aLEeTUIIXOJIMH.

e [lapacuMimaTuyeckasi HepBHasi CHMCTeMa MpPEACTABIEHA HA 3HAYUTEIbHOM
PacCTOSIHUU TIperaHrJIMOHapHbIMU BoJIOKHaMu Tumia B. Benencteue atoro
BO30YXJAEHHUs OT LIEHTpa 0 OopraHa JOXOAST ObICTpee, YEM IO CUMITATH-
YeCKUM HepBaM.

o DddexThl NEHCTBUS MAapaCUMIATUYECKUX HEPBOB 10 CPABHEHUIO C CUM-
MaTUYEeCKUMHU MEHee MPOJOIKUTENbHBI.

TEHEPAJIN30BAHHBIE I'YMOPAJIBHBIE BJIMAHUSA
BETETATUBHOU HEPBHOU CUCTEMBI

Menuartophbl, BbLOEJISIOIINECS [PU BO3OYXIEHUU BEreTaTUBHBIX HEPBOB,
JEeHCTBYIOT He TOJIbKO Ha MOCTCHHAITUYECKUEe MeMOpaHbI, e OHU ObICTPO pas-
PYLLAIOTCS COOTBETCTBYIOIIMMU (hepMEHTAMH, HO U MOTYT, 0COOEHHO mpu OJo-
Kaze 3TUX epMeHTOB, IOCTYIaTh B KPOBb, OKa3blBasi reHepaJIM30BaHHOE BJIMS -
HMe Ha MHOTME OpraHbl, UMEIOLUE K HUM COOTBETCTBYIOLIUE PELIENTOPHI.

ALIETUJIXOJIMH B KPOBU OOBIYHO OTCYTCTBYET, TaK KaK XOJMHEPIrUUYECKHUE
BJUSIHUSL IUCKPETHBl M KpPaTKOBPEMEHHBbI BCIEACTBUE ObICTPOro THAPOIM3a
alleTUIXOJMHA B CHUHANTHUYECKOH ILIeaU (PEPMEHTOM AallETUIXOJUHICTEPA3Oif.
OngHako TIpU oONpedeieHHBIX YCJIOBUSAX ALETHJIXOJUH MOXET IIOIBUThCS B
KPOBH.

Tax, eciu 3a0J0KHpPOBATh 33€pPUHOM XOJMHICTEPa3y B MOAHMUXHEYETIOCT-
HOIi CJIIOHHOM XeJe3e, TO IpU pa3fpaXxeHUU HepBa 6apabaHHON CTPpYyHBI HADJIO-
JIAI0TCS HE TOJIbKO CEKPELIUsI ITOW CIIIOHHOMN XeJie3bl, HO U GpaguKapaus, naue-
HUEe KPOBSIHOTO AABJIEHUS, YpEXEHUE AbIXaHUSl, TOPMOXEHHUE NBUIaTeNIbHOM Je-
SITEJILHOCTU XEJIYAOYHO-KHUIIEYHOTrOo TPakTa, T.€. COBOKYITHOCTb MapacHUMITaTHU-
YeCKUX peaKIUi.

Hopanpenanun nmeer 6osnee NpogoXUTENbHOE NeHCTBUE MO CPAaBHEHMIO C
aleTuiaxonMHoM. HopaapeHanuH, aipeHanuH U AodaMUH COMepXKAaTcs B ILIa3Me
KpPOBU. 3HAUUTEJIBHOE KOJUUYECTBO HOpPAAPEHANINHA MTOCTYMAaeT B KPOBOTOK GJia-
roaapst AMbdy3uu U3 HopaapeHEPruIeCKUX HEPBHBIX OKOHYAHMIA.

DddexThl BereTaTUBHONU HEPBHON CHUCTEMBI [IPOJIOHIUPYIOTCS BTOPUYHBIMU
BJIUSIHUSIMM TOPMOHOB XeJie3 BHYTPEHHE! CeKpelUH, KOTOpble OHa WHHEDPBU-

pyer.
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OYHKIIMOHAIIBHBIA AHTATOHHA3M CUMIIATUYECKOI'O
W IAPACUMIIATHYECKOTI'O OTAEJIOB BETETATUBHOU
HEPBHOM CUCTEMBI

BoABIIMHCTBO BHYTPEHHHUX OPraHOB HMMEET HOBONHYIO CHMIIATUYECKYIO U
NapacuMIIaTUYECKYIO0 UHHepBaluio. B 3¢ deKTopHbIX BIMSHUSIX HA BHYTpEHHME
OpraHbl cuMnamu4ecKas HepeHas cucmema oKasplBaeT MoOWIIM3YIOlllee NeiCTBUE,
CITOCOOGCTBYET MHTEHCUBHOU NeATeNbHOCTH. [lapacumnamuveckas HepeHas cuc-
mema MPOTUBOCTOUT BJIUSIHUIO CUMITATUUECKOA HEPBHOW CHUCTEMBI U CIIOCOOCT-
BYeT BOCCTAHOBJIEHUIO H3MeHeHHoW ¢(yHKUMU. BiamgHue cuMmarHyeckoro u
[MapacHMIIATUYECKOI'0 OTAEJIOB BEreTATUBHOW HEPBHOI CUCTEMBI HA BHYTPEHHUE
OpTaHbl BCerna IPOMCXOAUT COLPYXECTBEHHO. XapaKTep BO3NEHCTBUS 3aBUCHT
OT COCTOSIHUSI HHHEPBUPYEMOI TKAHU U BO3OYIMMOCTHU €€ PELIENITOPOB.

JIBO¥iCTBEHHOCTb BAMSIHUSL BET€TATUBHOM HEPBHOM CUCTEMbI HA BHYTpEHHHE
OpraHbl MOJIEPXUBAETCS BTOPUYHBIMU BIAMSHUSIMU TOPMOHOB-aHTaroHUCTOB
XeJjie3 BHYTpeHHel cekpeunu. Hampumep, y KOLIKM IpH BUIe Jaiolieil cobaku
YCHJIMBAETCH CEKpeLHUsl KaK aIpeHaJIMHA MO3IOBBIM CJIOEM HAINMOYEYHUKOB, TaK
M MHCYJIMHA MOMIXEIYNOYHOMN XKeae301.

ATANITALIMOHHO-TPO®UYECKASL ®YHKIIHSA
BETETATUBHOI HEPBHOU CUCTEMBI

JILA. Opbenu u A.I. T'MHEUMHCKUI OOHApyXWIM, 4TO paslpaxkeHUe IOCT-
TaHTJIMOHAPHbBIX BOJIOKOH CHMIIATUYECKOTO HEpBa BOCCTAHABJIMBAET COKpallle-
HME MOINEePeYHOII0J0CaTON MBILLLbI, YTOMJIEHHON pa3apaXeHueM IBUraTeIbHOro
HepBa. DToT 3¢ ¢eKT 00yCcaOBNIEH NMPSIMBIM JEUCTBUEM CUMITATUYECKOI HEpBHOM
cHCTeMbl Ha OOMEH BElEeCTB MBILIEYHOH TKAHU M HE CBSI3aH C COCYAMCTHIMU
BJIASHUSIMU.



Jdexnna 12 | TOPMOHAJIIBHAA PETYJIAIUA
OU3NOJOI'NMYECKNX ®OYHKIINN

Topmonni (rpey. hormaino — NpUBOIUTH B IBUXEHUE, MOOYXAATh) — TpyMna
OMOJIOTUUECKHU AKTUBHBIX BEILECTB, CUHTE3UPYEMBIX U CEKPETUPYEMBIX: a) COOCT-
BEHHO Xeje3aMM BHYTpeHHell cekpeuuMM (Hanpumep, LIMTOBHUIHAS Xejesa);
6) SHIOKPUHHON TKAHBIO OPraHOB, BBITOJIHAOLUMX U HEIHIOKPUHHbBIE GYHKLUU
(HanmpuMeD, MOAXENYNOYHAs XeJe3a); B) SHIOKPUHHBIMU KJIETKAMH, PACCESHHBI-
mu 1uddysHo BHe mpenenoB oxHoro opraHa (Hanpumep, AITV] cucrema nuiue-
BAPHUTEJIbHOIO TPAKTa, KIETKMU MNpeacepausi). TepMUH «TOPMOH» BIIEPBbIE IIPELIO-
XeH aHruiickuMu pusmnonoramu B. beitnuccom u 3. Crapaunrom B 1902 r.

K xoHuy XX B. IpeACTaBJieHUs] O TOPMOHAaX U FOPMOHAJIBHOW PETYISILUUA
npeTeprey CylleCTBeHHble U3MeHeHUs O1arogapsi HaKoIJIeHUIO HOBbIX (akToB
Y MOLEPHU3ALIMU UIEH B SHIOKPUHOIOTUHU.

3HaHUS O «TPASULIMOHHBIX» TOPMOHAX U BHOBB OTKPBITHIX OUOJOTMYECKU
AKTUBHBIX BEIECTBAaX COCTABMJIM HOBBIM pasies r'yMopajbHON (3HIAOKPUHHOM)
peryaauuy GU3MOJOTHYECKUX TPOLECCOB B OPraHU3MeE.

OBIIUE CBOMCTBA U ®YHKIIUU TOPMOHOB

Bce MHOroo6pasue U IeicTBUE TOPMOHOB CBOJUTCS K UX META00JIMYECKUM,
MOp¢OreHeTUYECKUM, KHHETUYECKUM M KOPPHUTMPYIOIUIMM BJIMSIHUSIM Ha opra-
HU3M. DTO 3HAYUT, YTO OHU KOHTPOJUPYIOT XKU3HENESITEJIbHOCTD B LIEJIOM, SIBJISI-
SICb HEOTBEMJIEMBIM U 00A3aTeIbHBIM KOMITOHEHTOM JII060H (PYHKIMOHANIBHONI
cucteMbl. Perynmupys akKTuBHOCTh (pepMEHTOB, FOPMOHBI U3MEHSIOT ITPOHUIIAC-
MOCTh MEMOpaH, BIUSIOT Ha KJIETOUHBIA METabOJU3M; KOHTPOJIUPYSI TeHEeTHYEC-
KUii armapar, obecreuuBaloT poct, AuddepeHUUPOBKY TKAHEH U pasBUTHE Op-
raHu3Ma. OYeBUIHA POJIb TOPMOHOB B IOJJIEPXXAHUM FOMEOCTas3a, ajanTaiuu K
MOCTOSIHHO MEHSIOLIUMCS YCJIOBUSIM BHELIHE! Cpelbl, pUTMUYECKOi opraHusa-
UMM PU3MOTIOTHYECKUX (PYHKIMI, aneKBATHON ICUXUYECKOH HESATEABHOCTH M
HHTEJJIEKTE, PA3MHOXEHUM U BHIKADMJIMBAHMU ITOTOMCTRA.

OcyllecTB/sII BHYTPUKJIETOUHBIE, MEXKIETOYHbIE M MEXOpPraHHbIE CBS3M,
TOPMOHBI BBIMOJHSIOT UHPOPMALMOHHBIE (CUTHAIbHbIE) U CIELUAIU3UPOBAH-
Hble peryasTopHbie ¢PYHKIIMU; HE UCIIOIb3YIOTCSA KJIETKAMU KaK 3HEepreTUYeCKUi
U TJIACTUYECKUA MaTepual.

I'opMOHBI BBIBOASITCSI BO BHYTPEHHIOIO Cpely OpraHu3Ma — MeEXKJIETOUHYIO
XHUIKOCTh, LepeOpPOCIMHANBHYIO XUAKOCTh, JUMGY U KpOBb U 0bOecreyuBaioT
XUMUYECKOe B3aUMOAEHCTBUE KJIETOK OpraHu3ma.

T'opMoOHBI 006J1a0aI0T BHICOKON OUOJOTMYECKON aKTUBHOCTBIO, T.e. 3(ddex-
TUBHBI B UYpE3BbIYAHO HU3KUX KOHLIEHTpauusx, nmopsaka 1076—10712 Momp/m.

BpipaboTKa TOPMOHOB OJHOU U TOH X€ XUMUYECKOM IIPUPOIBI XapaKTepPHU3y-
€TCsI MHOXECTBEHHOH JIoKanu3alueid ux cuHTe3a B opraHusMe. Hanpumep, pas-
JMYAIOT MaHKPEaTH4YeCKYI0 U MO3roBY10 pOpMBI HHCYJIHUHA; OMHU U TE€ Xe pery-
JaTopHble nentuasl BeipabateiBalorcs B LIHC U XenynoyHo-KUIIEYHOM TpaKTe.

163

6*



HOCTyl'UIeH]de TOPMOHOB K p€arupyrouimMm KJeTKaM U3 MECT UX o6paaoBaHm{
MMPOUCXOAUT MO MHOXECTBEHHBIM NYTAM: 4YEPE3 LHUPKYIUPYIOIIHUE XUIAKOCTHU,
MEXKIETOYHYIO XUIAKOCTD, 10 MEXKIIETOYHbIM KOHTaKTaM. HYTI), KOTOpbINI npo-
XOJsIT TOPMOHBI I10CJIE CEKPELIMU 1O OPraHOB U TKaHEMH, BapbUPYET OT COTEH HaA-
HOMETPOB 40 AE€CATKOB CAHTUMETPOB. OOUH U TOT Xe TOPMOH MOXET:

® repesaBaTb MHGOPMALIMIO JIOKANIbHO B NMpeaesiax TKaHW, rlie oH obpasyer-
Cd M PacIpOCTPAHSAETCS 30ECh [10 MEXKJIETOUHBIM KOHTAKTaM;

® 0Ka3bIBaTh MECTHOE PETYISITOPHOE BAMSIHME B OMU3JIEXAIUMX TKAHSX Ty-
MOpPaJIbHO, Yepe3 MEXKJIETOUHYIO XXUIKOCTh;

e 001aJaTh AUCTAHTHBIM AEHCTBHEM Ha OTHAJIEHHBIE OT MECTA BHIPAOOTKU
YYBCTBUTEJIbHbIE OpPTraHbl U TKAHU Yepes3 LUPKYJUpYyIoLe Xuakocty. Ha-
npUMep, TUMOTAJTAMUYECKUI TOPMOH aprUHMUH-BA30NpPECCHH obyianaet
KOpPOTKOAUCTAHTHBIM neiicTBueM B npenenax [IIHC u okaseiBaeT najipHO-
JUCTAHTHOE IEHACTBUE HA MOYKY, KOrJa MOCTYNAeT B OOUIMIl KpOBOTOK.

I'opMOHBI 0Ka3blBAIOT MHOXECTBEHHOE TE€HEPAJIM30BAHHOE AEHCTBUE, TAK
KaK, BbICBODOXIAsICh B KPOBb U3 MecTa 06pasoBaHUA, JIETKO pacIpOCTPaHSIOTCS
M BBI3BIBAIOT COTJIACOBAHHYIO BO BPEMEHM M IPOCTPAHCTBE PEAKIUIO OPraHOB,
TKAaHEM, KJIETOK, CTIOCOOHBIX HA HUX PEarupoBaTh.

I'opMOHBI 00671a4aI0T TPONTHBLIM U30OUPATENbHBIM AEACTBUEM Ha KJIETKU U Op-
raHbl-MUILIEHU, UMEIOLLIME K HUM COOTBETCTBYIOLLIUE PELIEMITOPHI.

T'opMOHBI XapakTepu3yloTcsi oJuMop¢dU3MOM IEUCTBUS; OMUH U TOT Xe rop-
MOH B Pa3HbIX TKAHSIX MOXET BOCIIPOU3BOAUTh MIPOTUBOIOJIOXHbBIE 3 (HEKThI.

Kaxnpiii ropMOH MOXET [NEHCTBOBAaTh PA3HOHANPABIEHHO M B Ipelesiax
OIHOM Y TOH Xe€ KJIETKU B 3aBUCUMOCTHU OT €r0 KOHLIEHTPALMKY U PYHKIMOHAJb-
HOTO COCTOSIHMSI KJIETKH.

MexaHU3MBbl A€ACTBUSI TOPMOHOB PA3IMYHON XMMUYECKON MTPUPOIBI UMEIOT
CXOIHbIE YepThl. BBIIENSIIOT HaYalbHble, pAHHUE U TIO3JIHHE TOPMOHAJIbHbIE pe-
akuuu. B koHeUHOM MTOre ropMOHBI OOPAaTUMO aKTUBUPYIOT TAKUE BHYTPHUKJIE-
TOYHBIE TIPOIIECCHI, KAK U3MEHEHUE MEMOpPaHHOro MOTEHLMaNa, BHYTPUKIETOY -
HBbIII OOMEH Kajibliusl, COKpallleHWe, CeKpellusl, IHepreTuueckKuii ooMeH. B psine
CIy4ydaeB OHM IIPOJIOHTUPYIOT peakiuy o6pa3zoBaHusl (GepMEHTOB, CUHTE3 CIELIM~
duyeckux 6eJKOB, MUTO3 U IpPYrve MPOLECCHI.

T'opMOHBI ITOCTYNAIOT BO BHYTPEHHIOI Cpely € OIpeNeIeHHBIM OMOPUTMOM
M OPraHU3ylOT PUTMbI dusroioruyeckux GyHKIMN B LUKJIE COH—OOIPCTBOBA-
HMe, B IIpolleccax pocTa UM PasBUTHSI, B YCIOBMUSX XU3HU U TPYZA YeJOBEKa B
Pa3IMYHONI COLMANIBHON U MPUPOAHO-KJIMMATU4YECKON cpene. [opMoHbI obecne-
YUBAIOT BPEMEHHYIO PETYIALUIO GU3MOIOrHYECKUX DYHKIMIA U CaMU SIBJISIIOTCS
MapKepaMHi pUTMOB (usnosorndeckux ¢GyHKIMI, CUHXPOHU3UPYIOT CYTOYHbIE
PUTMBI META0OJIMYECKHMX MPOLIECCOB U OCYLIECTBIISIOT HACTPOMKY FOPMOHAJILHO
3aBUCUMBIX (PU3UOJOTMUYECKUX MPOILIECCOB K (paKTOpaMm BHEIUHEH cpelbl.

XUMHWYECKAA KJJACCUPUKAIINA TOPMOHOB

ITo xMMH4YeCKoi#t CTPYKTYype FOPMOHbBI [OAPA3AEASIOTCS HA TPU TPYIIBL: PO-
U3BOAHBbIE AMUHOKHUCJIOT (AMUHBI U HONTUPOHUHBI); OEJKOBO-NENTUIHBIE TOp-
MOHBI (HEeOOIBIINE MENTUIbl, IMKOMPOTEUHBI, O€JKU), CTEPOUIBI.

B Ta6n. 12.1 npeacTraBieHbl OCHOBHBIE XMMUYECKUE KJIACCHl TOPMOHOB, JIO-
KaJlu3allMsl CUHTe3a HEKOTOPBIX U3 HHUX.
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Tabnawnua 12.1. Xumuyeckad Ki1accupuKanus ropMoHOB

IIporectepon (I1)

Tecrtocrepon (T)
I'niokokopTKOUAKI

AJIbAOCTEPOH

T'opMonanpHas ¢opma BuTaMuHa D

Kiacc T'opMoHBI MecTto cHUHTE3a
IIponsBoa- |AMHHBI
HbIE AMHHO- | ® HOpaJApEeHAJINH LHHC, Mo3roBoe BelllecTBO HaAMoO-
KHCJIOT YeYHHKOB
® a/ipeHaIHH Mo3sroBoe BelecTBO HaANIOYEYHH -
KOB
e nodaMuH INepudepnueckas xpomappuHHas
TKaHb HaANIOYEYHHKOB
® MEJaTOHHMH i) (in7k!
MonruponnHs
e TupoxcuH (T,) LnToBuaxas xenes3a
o TpuiioaTUpoHuH (T5)
Benkoso- |ApruHUH-Ba3orpeccUH (aHTHAMype- |[Mnortanamyc
nenTHIHbIE THYecKHuil ropMoH, AT
TOPMOHBI OKCUTOLMH »
He6oapline | MenaHoUMTOCTUMYIUPYIOLMIA »
MENTUABI ropmoH (MCT)
i IMponakruux (ITPJI) AneHorunodus
IMapatupun (naparropmon, I[1TT) OKOJIOIIMTOBUIHBIE XeNe3bl
B-JIunorponuH U 3HKebaTuH Iunodus, HTHC
KaapuuToHuH K-KneTKy1 IUTOBUIHOM Xee3bl
KopTukotponuH (aapeHOKOPTHKO- |AleHorurnopus
TponHbiif ropMoH, AKTT)
CeKpeTuH KenynouHo-kuuieuHslit TpakT, THC
XONEeLMCTOKUHUH To xe
lacrpun » »
nukonpo- |®onnutporivH (bONMMKYIOCTUMYIN- |AdeHorunodns
TEHUHBI pyowmuii ropmoH, ®CIN)
JIroTponuH (JIOTEeMHU3UPYIOLUWI »
ropmoH, JIIN)
TuponnGepuH (TUPOTpONMH-pUNU- |[Mnoranamyc
3UHT-TOPMOH)
I'oHagonuGepuH (roHaxOTPOTIMH- »
PUJIN3UHT-TOPMOH)
KopTukonubeprH (KOPTMKOTPOTIMH- »
PUJIU3UHT-TOPMOH)
AHTHOTEH3UH IleyeHp, KpoBb (M3 TIpeALLECTBEH-
Huka), HHC
Bbenku HHcynuu B-kneTku (B-KJeTKH nmaHKpeaTuue-
ckux octpoBkoB), IHC
I'niokarox A-xJieTKM (o-KJI€TKH TIaHKpeaTuye-
CKUX OCTPOBKOB)
ComarotponuH (ropmoH pocta, CTI) | Anenorunodus
XOpHOHNYECKU I TOHAAOTPOIIMH IMaauenTa
THpPOTPONMUH (TUPEOTPOTIHBIN FOPMOH) | AleHOrMNoOdH3
IInaueHTapHbIH JIAKTOTEH IMnaueHTa
Creponapi | DcTpOreHsl SvyHMKM, nIaLIeHTa

» »
Avukn
KopkoBoe BelecTBo Haamouye4HHKOB |

» » »
IMoukn

OT1e/ibHOE MECTO 3aHMMAET OOLIMPHOE CEMECTBO 31K03aHOUI0B, K HauboJee
U3BECTHBIM M3 KOTOPHIX OTHOCST TIPOCTATIAHANHBL, TPOMOOKCAH U JIEHKOTPUEHBI.
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NCTOYHUKY I'OPMOHOB

T'opMoHBI BBIpabaTHIBAIOTCS CHEYUAAUIUPOGAHHBIMU CEKPEMOPHLIMU KAemKAa-
MU Pa3JIMYHOTO CTPOEHUS, Pa3MEPOB, MPOUCXOXIEHUS U JIOKATU3ALMM, HONYAA-
YUAMU KACMOK W CAMOCMOAMENbHHIMU OP2AHAMU — XeJle3aMU BHYTPEHHEN cexpe-
MY (3HIOKPUHHEIE XeJe3Bl).

e JXene3nucToie CEKPETOPHBIE KJIETKH — TJIAHAYJ O Ll U T b, BBIIEIAIO-
1Me GUONOrMYeckU aKTUBHbIE BELIECTBA BO BHYTPEHHUE Cpelbl OPraHu3-
Ma, Ha3bIBAIOTCA YHAOKPUHHBIMU. [To cBOEMY MPOMCXOXIEHUIO OHU SIB-
JSIIOTCSl MPOU3BOAHBIMU 3MUTEIUAIBHON, HEPBHOM M Me3eHXHMaJbHOIL
TKaHU.

e CreMaJu3vpoOBaHHbIE TKaHEBBIE OOPa30BaHMS, OCHOBHAs (PYHKUUS KO-
TOPBIX 3aKJIIOYAETCS B BHIPAOOTKE TOPMOHOB, HA3bIBAIOTCS X €JIe3aM U
BHYTpPeHHENH ceKpenUU (PHIOKPUHHBIE XeJIe3bl).

e Kierku, coueramouiye MopdoJorMueckue NMpU3HaKu HEMPOHOB M [JIaH-
IYJIOIIUTOB, MPOBOLHMKOBYIO M 3HAOKPUHHYIO (YHKUMH, HA3BIBAIOTCH
HEUPOCEKPETOPHBMM.

e K ocoGoMy TuUIy KJIeTOK ¢ (PYHKLUMEH BHYTPEHHEH CEKpelMH OTHOCATCS
XpomaghgurHsle Kaemxu.

OTaesbHOE MECTO B 3TOM DSIAY 3aHUMAIOT Hecneyuaiu3uposanHsle KiemKu,
BBIIENAIOLIME TaK Ha3bIBA€Mble TKAHEBBIE TOPMOHBI.

Bce oHHM OCYIIECTBISIIOT BHYTPEHHIOI CEKPELMIO, T.e. BBIIEASIOT 6GUOIOTH-
4YeCKW aKTMBHbIE BEI[ECTBA — FOPMOHBI BO BHYTPEHHIOIO Cpely OpraHu3Ma He-
MOCPEACTBEHHO Yepe3 KJIETOUHYIO MeMOpaHy 6e3 HapyIleHUS €€ 1LIEJIOCTH.

XEJIE3bI BHYTPEHHEHN CEKPEIIMH
XKenespl BHYTpeHHEH ceKpellMM — CaMOCTOSTe/bHBlE OpraHbl ¢ 0co6oit

MOpPGhOTOrMYecKoil CTPYKTYPOil U CIIEUATU3NPOBAHHBIMU (PYHKLUSAMU TIO BbI-
paboTKe FOPMOHOB C IIUPOKUM CITEKTpOM JIEHUCTBUS B opranusme (tadu. 12.2).

Ta6numa 12.2. TopMOHBI 3HIOKPHHHBIX XKeJie3 (XHMHIECKAS NPHPOJA)

XKee3a BHYTpeHHEH

HasBauue ropMoHa dusronornyeckue 3cddeKThl
CeKpeLru

Tunodus

e afeHorunodus ComarorporiuH |Crumynsiumsi cuHTe3a Oenka xierkamu. Poct
(CTT), 6enok KOCTEH (CTUMYJIALMA 3HXOHIPAIbHOTO OKOCTeE-
HEHMS), MBILIL, OpraHoB. AHaGolHuecKoe Aeii-
CTBHE. YBeJIMYEHHE OTHOCUTEJIBHOIO COJep-
XaHUs B OpraHu3Me Geflka W BOOBI, CHWXEHME

XHPOB
JIaxTOTpONUH Mponudepanus pocTa MOJIOYHBIX XeNE3 U CEK-
(TIpOJIAKTHH) pelrs MOJIOKa, IoljiepXaHhe aKTUBHOCTH XeJl-

(JITI), Genox TOro Tena, TopMoxeHnue cuHresa OCI u JIT,
CTHUMYJIILIMS poCTa TIPEACTATETBHOM Xene3bl U
SIUYeK
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IIpodoaowcenue maoa. 12.2

XKeneza BHYTpeHHEH
ceKpeumu

Ha3Bauune ropMoHa

Dusnonornueckue 3hbeKTh

e Heliporunodus
(rOpMOHBI CHUHTE-
3UPYIOTCST  Kpym-
HbIMM HeWpOHaMH
CYNpaonTHYECKO-
ro ¥ napaBeHTpHU-
KYJISIDHOTO  siiep
runotagaMyca,
TPaHCMOPTUPYIOT-
csl 0 aKCoHaM K
Heliporunoduay,
OTKya TMocTyma-
10T B KpOBb)

[InToBuaHas

K-xnerkm  muro-
BUIHOW, BHUJIOYKO-
BOM M OKOJIOLUIMTO-
BUIHBIX Xeje3

MenaHoTponuH
(MCTI), nonu-
nenTu

GonnutponuH
(PCT), rnuko-
MpoTeus

JMorponuu (JII),
TJTUKOTIPOTE U

T'opMoOH, cTUMY-
JIUPYIOIUUNA HH-
TePCTULIMA/IbHbIE
3HAOKPHUHOLINTHI

KoprukoTponux
(AKTT), monu-

MEenTU
Bera-sHaopduH

OKCHUTOLIMH,
HOHAIIENTU

AHTHIMYpETUYE-
ckuit (AN,
Ba30NpPECCHUH,
HOHArMnenTua

Tupokcun (Ty)
(TeTpaiioqTUpO-
HHMH), TpuHoa-
tupouuH  (T,),
oaconepxaume
IJIMKOIIPOTEU b

TupokanbuuTo-
HUH

CuHTe3 MeNlaHWHA, paclipele/icHHe TPaHyJl IWr-
MEHTa B KOXe, paJyXKe, ceTyaTKe, ITOBbIIIEHHE
BO30YAMMOCTH CKEJIECTHBIX MBIILILL M HEPBOB, y4a-
LeHHe cepaueOneHnil, M3MeHEeHHEe IICHXO3MO-
| LMOHANIBHOTO COCTOSHUSA (CTpax, 6eCIOKOWCTBO)

Y XeHIUWH: CTUMYNsALUUS POCTa (POJIIMKYIIOB, |
CEKPELUMM 3CTPOTEHOB U OBYJISLIMU. Y MYXUYHUH: |
BJIUSIHUE HA oOpa3oBaHUe aHAPOT€HOCBS3bIBAIO-
uero 6enka kierkamu CepTronu — onocpeno-
BaHHAas CTUMYJSILIMSL CNepMaToreHe3a, CTUMY-
JIALKA PA3BUTHSA CEMSIBBIHOCAIIMX KaHATLLEB

Y XEHIUMH: CTUMYJISIUMS OBYNsILMHK, obpa3oBa-
HHe Xejatoro tena. Paseutue U co3peBaHMUe TMo-
JIOBBIX KJIETOK, CEKPeLHsl M0J0BbIX TOPMOHOB

y MYXYHNH: CTUMYJIALHA HHTCPCTHLHAJIBHBIX
OHAOKPHHOUMUTOB AAUYEK

Perynauus oGpa3oBaHUsA M CeKpPeUMH IJIIOKO-
KOPTUKOWJOB KOPbl HAaAMOYEYHUKOB, MOOUIHU- |

3alMsl XXUpa U3 XUPOBOH TKAHU |

TopMOXeEHHME CHHTE3A M CEKPELIMH KOPTUKOCTe- |
POMAOB, KOPTHKOTPOINIMHA M MEJNaHOTPOIUHA; |
CHMXXEHHE 0O0JIEBON YYBCTBUTENLHOCTH; TMOJAB-
JIEeHWe 4yBCTBA T0JIOAA U NMULeA00LIBATENLHOTO
MOBeACHUS

CTuMynsusi coKpalieHUi 6epeMeHHOH MaTKH.
CokpalieHue MUOIMUTENHANIbHbBIX KJAETOK alu-
HYCOB MOJIOYHLIX Xe€Jle3, BblA€AeHUE MOJOKa;
YyCHJIEHHE TOHYCa TNIAJIKUX MBI KeNyJIoYyHo-
KUILEYHOrO TpaKTa

PeaGcopbuus Boabl B MOYEUHBLIX KaHalbLiax
(anTMauyperuveckoe aeiictBue). Cocyaocyxu- i
Baloliee JAeictBue (MOBbILIEHUE KpOBﬂHoro[
nasieHus1). CTUMynsiLMs ceKpeluuu KOpTMKO—%
TPOMNUHA, TUPOTPONHHA, COMaTOTPONMHA, ydac- |
THUe B Mpolieccax NamsTH

Ob6ecneuyeHue pocTa, YMCTBEHHOTO U (u3nyec-
Koro pa3BuUTHUA. CTUMYNSAUMS dHEPTeTHYECKOro
obMeHa, cuHTe3a Oe/ika U OKMCIUTENbHOTO Ka-
TaboJIN3Ma XMPOB W YINEBOJAOB, NOIJIOUIEHUSA
KHUcopoja U MeTtabonn3ma Bcex KieTok. Ilo-
BLILIEHWE YYBCTBUTENbHOCTH KJIETOK K Kare-
XollaMMHaM. AKTHUBallHSl HaTpHEBOro Hacoca.
CTUMYALMSA BOOHOTO U 3JIEKTPOJIMNTHOTrO 06Me-
Ha. [ToBwllneHue Bo36yaumoctu LIHC.

Perynsuusa MeraGonuaMa Kanbnusa U docdopa;
TMNOKaJIbLIUEMUYECKMI dakTop: IojaBjieHue
aKTUBHOCTU OCTEOKJIACTOB W TMOCTYIUIEHUS
Kanbuus U ¢ocdopa B KpoBb
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TIpodoascenue maba. 12.2

Kenesa BHYTpeHHE#
CeKpelnH

Hassanue ropmoHa

Dusnonoruueckue 3¢pdexTh

OXOJIOIMTOBUAHbIE

IMomxenyaouHas
B-xnerkn

A-KJIEeTKH

HannoyeyHuku:

® KOPKOBOE
BEILLECTBO

® MO3TOBOC
BCUICCTBO

ANYHUKHN

IlaparropmoH,
OGesloK

HHcynuH; 6enok

I'nokaroH;
6esoK

I'mapokopTHU30H
(xopTH301), BbI-
paboTrka perynau-
pyerca AKTI

| ATbIOCTEPOH

AHIpOTEHDI;
CTEPOUIbI

AlpeHannH,
HOpaJpeHaIuH,
KaTeXOoJIaMHUHBI

DCTPOTEHHI:
aCcTpasmol,
3CTPOH,
3CTPHOJ;
CTEPOUIbI

IIporecTepoH;
cTepoua

Perynsiuus MeraGonusMma Kajblius M dochopa;
rurepkanbuy¥eMuueckuii dakTop: CTUMYIUpYET
NOCTyIIEHWE Kanblivsa U docdhopa M3 KOCTHOM
TKaHU B KPOBb, YCHJMBaeT peabcopOUMIO Kajib-
LSl B NOYKE M €ro BcachblBaHWE B KMILEYHUKE

Perynsauus o6MeHa yIrieBoaoB, JIUNOFeHE3, IU-
KOreHe3: aKTUBalUMUsA YTWIM3aLUW KJETKaMu
[JII0KO3b!, CTUMYJSALIMA CUHTe3a OeNka, nojaB-
JleHWe JMTOoNN3a U YyCHIeHWe 00pa3oBaHuUs
XHUPOB

CTuMynsALMS TTUKOT€HONN3a U JIMIIONN3a B Nne-
YeHHW, YCWIEHHE CEKPEUMUH aipeHalvHa; pery-
NS CEKPEeUWH MHCYNWHA; BbIPDAXXEHHBbIA Ka-
TaGonunueckuit ahdexT

Perynsuus oOMeHa yrieBoaoB, O€NKOB, XUPOB,
[JIIDKOHeoreHe3, KaraboJnyeckoe [eicTBUE,
JIUNONIN3, TIPOTHBOBOCNAIUTEIbHOE JEHCTBUE,
[TOBbIIEHHE YCTOMYMBOCTU K MHDEKUIUH

Perynsauus MUHepaabHOro 0OMeHa M BOJHO-CO-
JIEBOTO paBHOBECUS, YBEJIMMEHUE aKTUBHOTIO
TPaHCIIOPTa HAaTPUsi Yepe3 KJeTouHble MeMOpa-
Hbl, TOBbILIIEHUE peabcopOLUKU HATPUS U BOMbI
B KaHaJbllax HedpoHa: 3aJep>XUBAET B OpraHU3-
Me Na* n Cl” 1 ycuinBaeT BbIBeIEHUE KajTUus U
aMMOHMSI. AHaJIOTHYHOE BJIUSHUE Ha KIETKHU
MOTOBbIX, C/IOHHBIX U KUIIEYHbIX Xele3. Yyac- |
THe B aJanTalldh opraHu3Ma K TMOBBIILIEHHOM |

4

TeMITepaType OKPYXaIOLIeH cpeabl |
CM. rOpMOHDI TIOJIOBBIX XKele3 ‘

CTuMynsiLus Bcex BUAOB 0OOMEHa BELIECTB: INU-
KOreHojiM3a, IIMKOHEeOoreHe3a, JMUIoiu3a; Tep-
MOreHHOe OeHWCcTBUe. YuallleHue, YCUIEHME Co-
KpallleHHil cepala, Cy>keHUe KpPOBEHOCHBIX CO-
CyJIOB, paclIMpeHHe OpPOHXOB, 3paykoB. Yyac-
THE B peaklMaX cTpecca. YBeIMUEHUE BEHTHIISA-
LIMK JIETKUX, JOCTABKM KMCIOpPOJAa K MbILILIAM,
Ccepaly U Mo3ry

HonoBass auddepeHunposka y >MOpuoHa,
pa3BUTHE TIOJIOBBIX  OPraHOB, BTOPHUYHBIX
MOJIOBbIX IIPU3HAKOB, IIOJIOBOE IIOBEIACHUE
cooTBeTCTBeHHO  ¢eHotuny. ObecneyeHue

npoudepatuBHONH dasbl 3NUTEIUA CIU3UCTOMN
obosIouKy MaTKU. AHabojlinyeckoe HOEWCTBUE,
0COOEHHO B NEpUO/e MOJOBOIO CO3pEBAHMA

[MoAroToBKa CHM3MCTOM OBGONOYKM MAaTKH K|
WMIIaHTauuu 3aponsiia. brokupyer neiicTeue,
3CTPOreHOB Ha MaTKy, obecrieuMBasli coxpaHe- |
HUe OepeMeHHOCTH. TOPMOXEHHUE CEeKpeLUH |

npojaktuHa. Karabonnyeckoe neicTeue |
]

168



IIpodoaxcenue maén. 12.2

XKenesa BHyTpeHHe#

asBa ropmo dusmonornueckue

ceKpelny Ha3Banue ropmoHa u3uosiornueckue 3 peKThl

Anuxu AHJIpOTeHbI: IMonoBass auddepeHunpoka 3>MOpMoHa no
TECTOCTEPOH, MYXCKOMY THIly, Pa3BUTHE BTOPHYHBIX TOJIO-
aHAPOCTEPOH, BbIX NPU3HAKOB, MYXCKOE IOJIOBOE INOBEACHHUE
aHAPOCTEHAMOH; |1 arpeccUBHOCTb, MOUIHOE aHabosuyeckoe
CTEpOU/Ib neicTBUE

Dnucus MenaToHuH KoHueHTpaunss mnurMmeHta B MenaHodopax,

BIMSIHME Ha DPENpOLYKTUBHYIO (GYHKLMIO: IO-
|JaBNIEHME aKTUBHOCTM TIOHal; TOPMOXEHUE
{CMHTE3a KOPTMKOTPOITMHA; aHTHOKCHIAHT

CepoToHUH Perynaumsa MOTOPMKHM XeJlyA0YHO-KHUIIEYHOTO
TpakTa, BhlaeaeHMe c/iM3u. CepoTOHMHEPTHYEC-
KHEe HeWpOHBbl TOJIOBHOTO MO3Fa Y4acTBYIOT B
pEryISuUMM TIOBEAEHMS, CHA, TEPMOPETY/SILIMH.
INMoxaBneHHe aKTUBHOCTH ToHad. Perynsums cy-
TOYHBIX PUTMOB aKTUBHOCTH TMIOTAJ1aMO-TH-
noduzapHO-HAANOYEYHUKOBOM CHCTEMBI

AnpeHornomepy- | Perynsuus cekpeuuy ajbaoCcTepoHa
JIOTPOIIUH J

K xesnesam BHyTpeHHel CeKpPELIMM OTHOCAT rMNodu3 U 3N U3, paciiooKeH-
HBIE B IIpejesiax roJIOBHOIO MO3ra, U nepugepHuecKre XeJlesbl, KOTophbie AEAT Ha
3aBUCUMBbIE U He 3aBUCUMBIE OT INepeaHeil noau runodusa (ageHorunodusa).

K eunoguszzasucumoim OTHOCSIT ILIMTOBUIHYIO Xejle3y, HAAIIOYEYHUKU (KOPKO-
BOE BEILECTBO) U I1OJIOBBIE XXeJie3bl (AUYKU, SUYHUKU). B3auMooTHOLIEHUSE MeXY
HHUMU U aA€HOTUTO(PU3OM CTPOSITCS O NPUHLMUIY MPSIMBIX (TIOJIOXUTENBHEIX) 1
0o6paTHBIX (OTPULIATENLHBIX) CBSI3EH. DTO 3HAYUT, YTO TP O M H bl e (OT Ipey. tro-
pOs — HaITpaBJII0) FTOPMOHBI aieHOrMnodu3a aKTUBMPYIOT BbIIeJIeHHE TOPMOHOB
COOTBETCTBYIOLLIMMU XeJie3aMHu, KOTOpbIe B CBOIO O4Yepelb B ONpeleeHHbIX KOH-
LIEHTPALIMAX BO3NEHCTBYIOT HA afEHOTMIIOMU3 U TOPMO3ISIT €r0 AKTUBHOCTb.

K eunogusnesaeucumoim OTHOCSITCA BCE MPOYME XeJe3bl — OKOJOIIMTOBUI-
Hble, 5NTU(U3, TAHKPEeATUYECKHE OCTPOBKU, MO3TOBOE BELLIECTB HAAIIOYEYHUKOB,
nmaparaHmiMu. UIX nesaTeNpbHOCTh IMOAYMHEHA COOCTBEHHBIM BHYTPEHHUM Mexa-
HHU3MaM U PUTMaM.

XapakKTepHBMU MOPPOPYHKIUOHANBHBMHU 0CODEH-
HOCTSIMMU XeJe3 BHYTPEHHEH ceKpelUUU ABAAIOTC A

® BBICOKASI CTEIEHb CIIELUATU3ALNNA PAOOUYHX KIETOK — 3HIOKPHUHOLUTOB —
110 BbIpabOTKE FOPMOHOB;

® OTCYTCTBHUEC BHIBOJHBIX TTIPOTOKOB ISl CHHTE3UPYEMBIX BELIECTB;

® o0ue KpPOBEHOCHBIX KATTUJIISPOB;

® MHTEHCUBHBIA METa00IMU3M;

® MHOTOYMCJIEHHBIA M pa3HOOOPA3HbIA pelleNTOPHBIH arapar;

® 130MpaTe/IbHAsl XUMHUYECKAsT YYBCTBUTEIbHOCTD K SHOOIEHHBIM BellleCTBAM.

HENPOCEKPETOPHHIE KJIETKH

B uentpanpHoit ¥ mepudepuyeckoit HEpBHON CUCTEME, Xeje3aX BHYTPEH-
Hel CeKpelUH, XKEJIYIKEe, TOHKOW M TOJCTOM KMILUKE, cepiAle, IoYKax, MeYeHH,
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JIETKMX, CeNIe3eHKE PACCPEIOTOYEHBI OTAENbHbIE HEMPOCEKPETOPHBIE KJIETKU, Ha-
3bIBAEMbIC AlyIOLIMTAMHU, U UX CKOIUIEHUS, MPUHALIEXALIHE K Jmtbcbyaﬂou Hel-
PO3HIOKPUHHOU KieToyHou opranusauuu (AITY-cucrema).

B Takux crnielMany3MpoBaAHHBIX HEPBHBIX KJIETKaX CIIOCOOHOCTb K 6em<osomy
CUHTE3Y IMOBbIIIEHA, & HAKATUIMBAEMble IPOAYKThl — HU3KOMOJIEKYIAPHBIE MOIH-
MeNTUIHbIE TOPMOHBI — OTKJaAbIBaloTCs B BUe rpaHyin. Yacteio AITY/I-cucteMsl
SIBJISIETCSL IHMEPUHO8As cucmema, TIpeACTaBleHHAass SHAOKPUHHBIMU KJIETKAMU
CIIM3UCTOU OOONIOUKHU XKEJYIOYHO-KUIIEYHOTO TPaKTa, KOTOpPbIE BbIPaOAaTbIBAIOT
cBbile 40 TOPMOHOB U APYTMX OMOJOTHUYECKU AKTUBHEIX BELUECTB, PETYIUPYIOIIHUX
MUIEBAPUTEIbHbIE U HEMUIIIeBapUTeNbHble GyHKUUHM (Tada. 12.3).

Ta6anuuma 12.3. OcHOBHbIE GHONOrMIECKH AKTHBHBIC BEUIECTBA, BHINONHAIOIME QYHKUHH
TOPMOHOB

BeluectBo MecTto cuHTe3a ®dusnonoruyeckue 3¢ deKTs

CekpeTuH ToHKasa Kuuika CTuMynupyeT BbiIe/lieHHEe THApoKapOoHaTa MW
BOAbl TOMXKEIYAOYHOH XeJie30M, TNEYEHbIo U
XenezaMn OpyYHHEpPOBBIMHM, METICHHA — Xeaya-
KOM; TOPMO3UT MOTODMKY XENyAKa; TOPMO3UT
abcopOUMI0O BOAbl MU HATpHsI; COKpallaeT IUO-
PUUECKHI KaHaj, YCHUJIUBaeT NEHCTBHE XoOJie-
LMCTOKWHHWHA

I'mokaroH (oH-|KneTku kumeyHuka |CTUMynIupyeT MOOWIM3ALMIO YIJIEBOAOB M3 le-
TEPOTJIIOKATOH) [0; OKAa3blBaeT JIMMOAUTHYECKUH 3deKT;
CTUMYJIUPYET BHIXOM XeJIYM B KMIUKY; TOPMO3UT
MOTOPHKY XeJlyKa U YBEJIMUMBAET COAepXaHHe
MHCYJIMHA B KPOBH,; BO30YXIAET CEKPELIHIO TON~
|CTON KUIUKH

Tactpounrubu- |[IseHaguatunepcTHas | TOpMO3UT BbIAENEHUE COJMAHOM KHCIOTH U
PYIOIUMIA ITOJIH- |KULIKA ITIeNICUHa; TIOAaBIAET MOTOPUKY XeNYAKa M yBe-
TIEIITHT JIMYUBAET COACPXKAHUE HHCYJIHHA B KPOBM; BO3-
6yXaaeT CeKpeLMIO TOJCTOW KMIIKH

BazoaktuBHelil | KneTku kuiieyHuka |PaclunpsieT KpoBeHOCHBIE COCYABI, B YACTHOCTH

WHTECTUHAIb- KOpPOHApHBIE M COCYIbl BHYTPEHHMX OPraHoB, B

HBI TTOJIMIIEII- OCOGEHHOCTH TE€4YEeHH M JIETKMX; BBI3BLIBAET I'M-

THA MOTOHUYECKUM 3 dexT

Tacrpun G-KJeTKM nuiueBapu- | CTUMYIUpPYeT BhIAEIEHHUE COJISHOM KUCIOTHI M
TEJILHOIO TpakTa NercuHa, BO30YXIAET MOTOPHKY Xeaydka M

IBEHAAUATUMNEPCTHON  KWILIKK;  COKpallaer
KENYHBIA My3LIPb

XOoMUUMCTOKM- |J-KieTKH JBeHanua-| CHUXAET anleTUT, BLI3BIBAET YYBCTBO CBHITOC-
HUH-TIAHKpeo- |THIIEPCTHOM U ToulIei | TU; Bo36yxaaeT BeIXo[ (PepMEHTOB M T'HAPOKap-
3UMUHH KHMIIKHA GoHaTta TOMXENYOOYHOW Keje3bl; COKpallaeT
KEJIUHBIA  ITy3BIpb; YBEJIWUMBAET CEKpELHIO
OpPYHHEPOBBIX XeJle3 W CEKpEeLIMI0 Xe4yu, pac-
cnabnser XeJynNoYHO-IMUIEBOOHBII COHUHKTED
n cdunkrep OnaM; coKpalliaeT NMUIOPUYECKUM
chUHKTED; YBEJIMUMBAET YPOBEHb MHCYJIMHA

bomMb6e3nH Jlokaym3zaima He yc-|CTHUMyNHMpPYeET XenueBblAeIeHUE, CEKPeLUIO Ira-
| TAHOBJICHA CTPHHA U XOJICHUCTOKHHHHA

MotunuH EG-knerku xenyaka|Bo3byxaaeT cekpellMio H MOTOPHUKY Xenylaka U
U HO]I)KCJ'[YIIO‘]HOﬁ KHNIIECYHH KA
XeJe3bl
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Ipodonowenue maba. 12.3

BeuiectBo Mecto cuHTe3a O®usunonoruueckue scbekTs!

BynbboracTpoH | DriMTenHanbHbie TopMo3UT ceKpelHIo XelyiKa U €ro MOTOPUKY

KNETKM JBEHaallaTH-
NepCTHON KULIKHU

AnrnoreHsuH |[enaTouMThl CyXaeT KpPOBEHOCHBIE COCYHbI, CTHMYJHDPYET
BblJIe/IEHHE AJIb/IOCTEPOHA; YCHJIIMBAeT IpeBpa-
1leHUEe XOJIECTEpUHA B NPErHeHAJIOH; CTUMYJIHU-
pYET NUTbeBOE W NHILEA0OLIBATEIbHOE NOBeEE-
Hue

IlenTua, Heitponnt HHC BrisbiBaeT MenIeHHOBOJIHOBBII COH

BbI3bIBAIOLIM I

JleJIbTa-COH

KuHUHEI Knetku AITY]] Pacuimpsitor  xpoBeHocHbele cocyabl  (KKT,

(KannivkpeuH, |(KUIIEYHHKA U TOJIOB-|KOXHU U Ip.); U3MEHSIOT BO30yIUMOCTh NpPOBO-

OpagMKMHMH, |HOTO MO3ra) IALled CUCTEMBI cepAla

KaJJIMOVH)

Beiectro T1 Heitpoum LHC HN3mensss Bo3ObynuMoctb addepeHTHbIX Hep-
BOB, OKa3biBaeT MOAYMUpYyrOuIMi 3ddexT; mno-
|HMXAeT YyBCTBUTEBHOCTDL K OONM, 3a0epXHBa-
€T pa3BUTHUE CTpecca, CHMXAET TNCUXUUYECKYIO
aKTMBHOCTD

Ilpocrarnanam- |[IpencrarenvHast xe-| M3MeHSI0T G0/1€BYI0 YYBCTBUTENBHOCTD, BO30Yy-

Hbl (A, E, F, B) |ne3a, nerkue, No4yku, AMMOCTb IJAJKHX MbILIL COCYAOB, OpOHXOB,

neyeHb KMLIIEYHUKA U T.A., TPOMOOLUMTOB K aAre3u,
CEeKpeLHI0 XejyaKa, OBYJIALMIO

Dputponoatu- |IOkcrarmomepynsip- |CTHMYNIUPYET 3pUTPOINOI3

HbI HBbI anmapat Mo4Yku

I'ncramMuH IIpakTuyecku Bce Bbi3biBaeT pacliMpeHHE apTEepUoN, BEHYN H

TKaHU yBEJIMYMBAET NPOHULAEMOCTb KallUJLISAPOB, VII-
paBnsieTcsl MeIMaTOPOM HEPBHON peryasuuu
CEKpELMH B XeJyA0YHO-KHIIEUYHOM TpaKTe

BHaophUHBI HOHC Perynupytor Bocnpuumunpocts HHC x Gone-

(annda, Gera, BOI pelenuuu

ramma, JelibTa)

DHKedaTMHBI

(nemH,

METHOHUH)

CriocobHoCTh HENPOCEKPETOPHBIX KJIETOK BpraGaTbIBaTb HE€ TOJIbKO ITOpMO-

HBI [IENTUAHON IIPUPOIBI, HO U MEAUATOPbl — MOHOAMHUHBI (CEPOTOHMH, moda-
MUH, HOPaApEHAIUH U 1p.), TO3BOJISIET UM COBMELIATh TTPOBOAHHUKOBYIO U 3HIO-
KpUHHYIO byHK1IHU. [IyTeM aKCOHHOTO TpaHCIOPTa MEAUATOPBI U TOPMOHBI I1O-
CTYIAIOT B HEPBHbIE OKOHYAHMS, OTKY/A IT0 KOJUIaTepaJisiM aKCOHA T'OPMOHBI OC-
BODOXHAIOTCSI B KPOBb, 4 MeIMaTOpbl OoOecHeyMBAaIOT Mepedadyy BO30yXKaeHHs
WJIA TOPMOXEHUS B HEMPO-HEHPOHANIBHBIX cMHancax (puc. 12.1).

OCHOBHBIE CKOIUIEHUS] HEHPOCEKPETOPHBIX KJIETOK HAXOATCS B TMIIOTAIA-
Myce. BelmensieMple MMM MENTUIHBbIE TOPMOHBI PEryJHPYIOT SHIOKPHHHBIE
dbyHKIMU ageHorMopu3a, U Yepes3 ero TPOITHbIE TOPMOHEI OIIOCPEJOBAHHO KOH-
TPONMPYIOT (PYHKUMM IIUTOBUAHOM Xeje3bl, MOJIOBBIX XejJe3 U KOPKOBOIO Be-
1IeCcTBa HAIIOYEYHUKOB.
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Jaxear
NpeALecTBeHHIKOB

CuHTea 1 co3pesaHue
NPOropMoHa unu
Mmeguaropa
BHYTpUKNeTouHbIA
TpaHcnopT

W YMaKoBKa B rpaHynki

1
O6paTHbIA

8KCOHHbIA
TpascnopTt

TPSMOI aKCOHHBIA
TpaHcnopT

Puc. 12.1. CuHTE3 MU Bbi-

fejleHne HelpoMeanarto-

pOB M HENPOrOpMOHOB

BeiceoboxaeHne HeMporopMoHa B KpOBOTOK (1) HelpoceKpeTopHO# Kirer-
WNK MeauaTopa B cuHance (2) KOil runoTtanamyca.

XPOMA®OHUHHBIE KIETKH

B Mo3roBoM BelllecTBe HAAMOYEYHMKOB, B BEreTATMBHBIX TAHTJIMSIX CUMIIA-
THYECKOW M MmapacMMIaTUYECKOI HEPBHOM CUMCTEeMBl, YACTUYHO B CTEHKax Maru-
CTpaJIbHBIX COCYIOB paccesiHbl KJIETKH, COCTABJISIIOLLNE neplghepuyeckKyro Helpo-
IHOOKPUHHYIO Xpomaghgunnyro mrams. [1o npoucxoxaeHU0 U (GYHKIMOHAIBHO
xpomadbUuHHBIE KIIETKH CBS3aHbl C CUMIIATHYECKOW HePBHOM CUCTEMOM U BMec-
Te COCTABJSIIOT CMMNAaToaApeHaloByl cuctemMy O6bicTporo
pearuposatusi XpoMaddhuHHBIE KIETKH BblpabaThiBAIOT HOPAAPEHATHH,
aJipeHAIMH U PSil PETYISITOPHBIX MENTUIOB.

B Ta6n. 12.4 npencraBieHa cpaBHUTENbHASI XaPAKTEPUCTHKA 3HIOKPHHHDIX,
HEpPBHBIX M HeHpPOCEKPeTOPHBIX KJIETOK, BbIPAbaThIBAIOIIMX OMOJOIMYECKH aK-
THBHBIE BelllecTBa CO clielMaTM3UpOBaHHbIMU yHKUMsIMU. HecMoTps Ha cyie-
CTBeHHbIe pa3yinyusi B Mopdosnoruu, tonorpacdun M GU3HMONOTHIECKUX CBOMCTB,
HEKOTOpBIE BaXKHbIEe MEXAHU3MbBI WX JEHCTBUS SIBISIOTCS ODLIMMU WU MOJHOC-
ThIO COBIAAAIOT.
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Taonuua 12.4. CpaBunTenbHas XapakTepUCTHKA (H3HONOTHIECKHX CBOHCTB SHAOKPHH-
HBIX, HEPBHBIX H HEHPOCEKPETOPHBIX (NMENTHAEPFHYECKHX) KIETOK

{ [TpoAONXKHUTENb-
‘*HOCTI: NEWCTBUSA

Bpemst neitctBus rop-
MOHOB (C, MMH, Y, CYyT)

Bpewmsi meiicTBuUa — McC

Knetkn
[MpusHak — e -
JHIAOKPHUHHbIE HCPBHBIC HENPOCEKPETOPHbLIE
Crieuyanusaums | MMeloT Bbicokyio cte-|MMeror xapakrtepHbie | COXpaHSIIOT CTPYKTY~
MMKpPOCTPYKTYP |T€Hb CIEeLMaanu3alui |CTPYKTYPHbIE 3JIEMEH- Py HEPBHOM KJIETKHU
CTPYKTYp TIO BbIpa-|Thl (AKCOH, ACHAPHUTHI, (M UMEKT BbICOKOCTE-
60oTKe TOpMOHOB, He|Tenbua Huccas u Op.)|uyanu3MpoBaHHbie
UMEIOT OTPOCTKOB M MPU3HAKK CEKPELMH |[CTPYKTYPhl MO Bbipa-
(Be3uMKynbl ¢ Meaua-|6oTke OelKoBO-men-
TOpPOM) TUAHBIX TOPMOHOB
Hanunuue O6napaior  Bo30byau- O6nagawT Bo30yan-|0O61agal0T Bo3Gyau-
BO3OYAUMOCTH | MOCTBIO MOCTBIO MOCTBIO
CriocoOHOCTB B ocHoBHOM XeMo-|[eHepupylOT TOTeH-|['€HepUpPYIOT TMOTEH-
reHEpUpOBaTh  |YYBCTBUTEJbHbI W |UuMasibl TIpU ACUCTBMH UMbl B OCHOBHOM
g cnocoOHbl K TeHepa-|pa3iuuHbiXx (akTopoB| NMpHU AEHCTBUM 3HIO-
'1 UMK MOTeHLIMANA [€ii-|BHYTPEHHEH M BHELU- TEHHBIX XMMMWYECKHX
:: CTBUS TIpU ACWCTBUU|HEW CPENBI pasapaxuTesen
39HIAOT€HHBIX  XUMM-
YECKHX  pa3sipaxuTe- ‘
aeHn |
MposoauMocTh |He o6naaaror nposon-|O6nanaoT nposoiHu-|O061agal0T NPOBOAHMU-
HHUKOBOM (yHKLHMeH |KOBOW pyHKUUEH KOBOM (PpyHKLHEH
CnocoOHOCTD BpipaGaTtbeiBaioT rop-|BripabarbiBator Meau-| BeipabatbiBaloT Meam-
K CHHTE3Y MOHbBI Pa3NMUYHBIX XU-|aTOPbl, HU3KOMOJIEKY- |ATOPbl — MOHOAMMHHBI
MHUYECKUX KJIACCOB JISIpHbIE BelLECTBa | M HEMPOrOPMOHDI
PA3NMYHBIX XUMHUEC- |[TIENNTUIHON NPUPOIBI
¢ KHX KJIaCCOB 10 5—6 B ogHOM KJIET-
Ke
{CrrocoOHOCTh Boigensiior  ropMoHbI| BoiaensitoT Meauaro-|Briaensiior Meauato-
'K CEKpeLIMH |BO BHYTPEHHIOIO Cpe- | pbl B CHHAIIC pbl B CHUHamc, a Heit-
| [y OpTraHu3Ma: MexX- POTOPMOHBI BO BHYT-
KJIETOYHYIO XWJAKOCTh PEHHIOIO cpely opra-
M UUPKYJIHpYIOLLHE HHU3Ma
KMAKOCTH
Apean T'opMoOHBI OKa3biBalOT| MeanaTopsl oKasbiBa- Meamarophl okKasbiBa-
NEeHCTBUSI reHepaJlM30BaHHOE 10T CTPOro JOKaJbHOE 10T JIOKaJlbHOE JeHCT-
rOpMOHa neucTBUe IEACTBME B Mpelenax BUE€ B Ipelaeaax CcH-
CHHarmnca Hanca, a Hehporop-
MOHBI — T€Hepan30-
BaHHOE AcHCTBUE
Tun neiictBuss  |[opMoHbl  obnanatoT|Mennatops MoryT|HeilporopMoHb  Mo-
ropMoHa MHOXECTBEHHbIM,  B|OKa3blBaTb BHECHHAN-(TYT OKa3biBaTh MHO-
|TOM uMcle [OMCTaHT-|THYECKOE, JAMCTaHT-|XKeCTBEHHOe  JaeiicT-
{HBIM JIefCTBHEM HO€ NEHCTBHE NPH 110-|BHE, B TOM YHUCIE AHC-
CTYIUIEHMHU B KPOBb  |TaHTHOE
BaaumoneiictBue |TopMoHbl B3anMouneii- | Menuaropst MenuaTtopsl U Hekipo-
C PEUENTOPOM  |CTBYIOT cO creurdK-|B3aMMOAEHCTBYIOT CO|TOPMOHBI B3aMMOAECH-
YEeCKMMHU pelenTopa- |CreLupuiecKuMmu CTBYIOT €O crnieundu-
MU KJIETOK pelLlenTOpaMU |uECKMMM  pelefnTopa-

MH

Bpemsa netictBus
MMH
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IIpodoaxncerue mabn. 12.4

MMOJEHCTBUA
TOPMOHOB

CHucTeMHBIE B3a-
HUMOJEeHCTBHUSA

BalOT B3aMMOJIEHCTBUE
KJIETOK MO rymopanib-
HOMY THITY

TopMoHBI B3auMonei-
CTBYIOT C HEPBHBLIMU
KJI€TKAaMU TNO MeXa-
HU3MYy OOpaTHBbIX rop-

Knetku
Mpusnak "
3HOOKPUHHBIE HepBHbIE HelpoceKpeTopHble
Mexanuam B3a-|TopMoHBl obecneyu-| Meavatopsl mnpenmy-|OGecneunpaOT CcMe-

LIECTBEHHO obecre-
YUBAIOT B3aUMoAeHCT-
BUE KJIETOK 4YEpe3 CU-
HanTyu4YeckKue CBA3N

MenuaTtopsl  perynm-
PYIOT CKOPOCTb CEKpe-
LMK TIPOAYKTOB CHH-
Te3a SHAOKPHHHBIX U

1IIaHHYIO ¢GOpMy CH-
HAnTHYECKOro U TYy-
MOPAJILHOTO B3aUMO-
NEWCTBUA KIETOK 4Ye-
pe3 Hepo-HENPO- |
HalbHEIE, aKkco-Ba-
3ajibHble, aKCO-BEHT-
PHUKVJISIDHBIE,  aKCO-
ageHapHble KOHTAKThI

HelipocexpetopHbie

KJIETKH TpaHC(hOpMHU-
PYIOT HEpPBHBIE M TIy-
MOpaJIbHble CTUMYJIbI

i

MOHAaJBHBIX cBs3eH; HCﬁpOCCKpCTOprIX B IIpolieCCbl CHHTE3a
HU3IMCHSIOT CKOPOCTh|KICTOK. HCpBHb]C U CEKpCUHHU PpeETyas-
CCKpEeUHH MCAHATO- | KICTKH NEPBUYHO | TOPHBIX NEATHUOOB

{POB; PETrYIMpYIOT akK-|TpaHchOopMHUPYIOT
\TMBHOCTb T€HOB Y JIp. |CEKPETOPHBIX CTUMYN
* B HEPBHBII MMNYJIbC

! -

HECHEIOMAIN3UPOBAHHBIE KJIIETKHA
H IUVIASMEHHBIE ITPEJINIECTBEHHUKHA

H3BecTHa Goipliiasi IpyIina BeUIeCTB — TKAHEBbIX, MECTHBIX, UJIM TUCTOrOPMO-
HOB, CaMOli pa3JIMYHOI XUMHUYECKOH NPUPOIbI, KOTOPhIE BbIPAOGaTHIBAIOTCS B OTJIM-
YyHe OT «KJIACCUYECKHX» TOPMOHOB HecleUHaIu3UPOBAHHBIMU KJIETKAMH HMJIU 00-
pasyloTcsl B I1J1a3Me KPOBU M3 XMMMYECKMX IMPEILIECTBEHHUKOB IIpY OIpeeseH-
HBIX BO3IeicTBUSAX (OoieBoe pa3apaxXeHue, BoCMaXeHUe, MHCOIALMS U Ap.).

Tkanecnenuguieckne rUCTOOPMOHBI JOKANLHOrO JeficTBHA: a) (haKTOphI
poCTa: HEpBOB, TPOMOOLIMTOB, SPUTPOILIUTOB (IPUTPONOATUHDI); 6) Apyrue UUTO-
KHHBI, JeHCTBYIOT TOJIbKO Ha 0003HAYEHHbIE MULLIEHH.

TKanecnenu¢uIeckue rHCTOrOPMOHBI IHMPOKOr0 CNEKTPa NedCTBMA — IIpO-
CTamIaHAWHBI, BAa30aKTUBHbIE KUHUHBI (OpalMKUHUH, KANJIWAUH), HEKOTOphle
OUOreHHbIe aMMHbBI (FUCTAMUH, CEPOTOHUH), aleHO3WH, relapuH, HeipoMoay-
JSITOphl (HEKOTOphIe MEINTHAbI), KaK cjleiyeT U3 Ha3BaHUs TPYIIbI, AEHCTBYIOT
reHepajuM30BaHHO.

XapaxTepHbIM IIPU3HAKOM T'MCTOIOPMOHOB SIBJISIETCSI X CIIOCOOHOCTB 0bec-
MeYrBaTh B3AUMOJCHCTBUE U PETYJIALUMIO KJIIETOK Ha «MECTHOM» YpPOBHE, Mpak-
THYECKH 0e3 BMEIIATENBCTBA HEPBHOUM CUCTEMBI.

JTUHAMMKA OBPA3OBAHUA U JEVICTBHSA TOPMOHOB

CHUHTE3 N CEKPELIUA TOPMOHOB

CuHTe3 U MEXaHM3Mbl OCBOOOXIEHHUS TOPMOHOB M3 HIOKPUHHBIX KJIETOK
OIPENCISIOTCS UX XUMUYECKON MPUPOJON.
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FBeakoso-nenmuonsie copmonsi i kamexonamuns 10O MEpe CUHTE3a NETTOHUPY-
10TCSt B rpaHynax. IIpu BO3meHCTBUU CEKPETOPHOTO CTHMYJA TPOUCXOAUT OIO-
POXHEHHME IPaHy/]l MEXaHU3MaMHU 3K30LMTO3a. Tupeoudnvie 20pMOHbI XPAHATCS B
KJIETKaX B BHJIe KaITeJIbHBIX BKIIOYEHUM, & cmepoudHsie 20pMOHb! BBIIESIOTCS 110
Mepe CUHTe3a. DTO 03HA4aeT, YTO CMHTE3 M CeKpeLus B MepBOil U BTOPOW Tpyri-
I1€ TOPMOHOB B OIpeJe/IeHHON CTeNeHU pa3o6IleHbl, TorIa Kak CKOPOCTb CeKpe-
MM CTEPOUIOB ONpPENENAETCS MHTEHCUBHOCTBIO MX CHMHTE3a, KOTOpasi 3aBUCUT
OT BHYTPUKJIETOYHOI'O COMEPXKAHMSI XONECTEPOIa — IMpPEIeCTBEHHUKA CTEPOMI-
HBIX TOPMOHOB. BMecTe ¢ Tem ceKpelysi BCEX TOPMOHOB XapaKTepu3yeTcs o01u-
MU [IPU3HAKAMH.

CexpeTopHblii HUKA CKIaAbIBACTCSA U3:

® IIOCTYIUIEHUS UCXOMHBIX BELIECTB B KJIETKY;

® BHYTPUKJIETOYHOTO IBHXEHHUS UCXOOHBIX MPOLYKTOB CHHTE3a, M3BJEKae-
MbIX U3 BHYTPUKJIETOYHBIX XpaHWIULLL;

® CHHTE3a MEPBUYHOIO CEKPETOPHOTO NPOAYKTA;

® TpaHCIIOpTa, CO3PEeBaHMUsI U HAKOILIEHHS CeKpeTa B KIETKE;

® BhIIEJEHUS ceKpeTa U3 KJIETKH.

DHIOKPUHHBIE KJIETKU B MIOKOE U MO BIUSIHMEM clelUPUIECKUX CTUMYJIOB
CEKpPETUPYIOT TOPMOHBI He HEMpPEPBIBHO U PABHOMEPHO, a JUCKPETHO, OTHENb-
HBIMM TIOPLIMSIMU, YTO CBSI3aHO co creuudpuKoil ux GUOoCHUHTe3a, JeNTOHUPOBa-
HMS M TpaHCIIOpTA.

CeKpeTOpHbIii TOPMOHAJIBHBIA LIMIJ MOABEPXKEH PUTMMUYECKMM U3MEHEHU-
SIM, B KOTOPBIX BBIIEISIOT MAKCUMYMBI 1 MMHUMYMBI aKTUBHOCTH.

PUTMB! CEKPEITHH

Dr302enHble pummbl. PUTMBI TOPMOHAIBHOM aKTUBHOCTH, YOPMUPYEMBIE 11O
BJIMAHUEM GHEWHUX CUHXPOHU3AMOPOE, HA3bIBAIOTCSl 3K30TeHHBIMU. K BHEIHUM
CHMHXPOHHM3aTOPaM OTHOCSITCS CMEHa cBeTa U TEMHOTHI, IPUEM MUILIU, METEOPO-
Jormyeckue GakTopbl (TeMmIlepaTypa, HHCONSLUS, aTMochepHOoe IaBjieHUe),
a IUIs YyeJJoBeKa — pas3jIM4YHble COLMATIbHbIE (PaKTOPHI.

DrdozenHbie pummsl. PUTMBI, HE 3aBUCSILIIME OT NEUCTBUS BHEUIHUX CUHXPO-
HHM3aTOPOB, ChOPMHUPOBATIUCH B CBSI3U C LMKINIECKUMMU SIBIEHUSIMU B IIPUPOJE:
CYTOYHBIMM, JIYHHBIMH, CE30HHBIMU, TOAUYHBIMU U Op. Tak, HaIpUMep, aMUdU3
BBEIpabaThIBAE€T HOYBIO TOPMOH MEJAaTOHUH, a THEM — CEPOTOHMH. JlaXe B KyJIb-
Type TKaHU XMUBBIE KJIETKM 3MU(PU3a — MHUHEAJOLUTHl COXPAHSIOT CYTOUYHYIO
PHTMUYHOCTDb CEKpeLru ropMoHoB. MU3BecTHo, 4TO 3nudu3 omnpenensieT pUTMbl
MOJIOBBIX LIUKJIOB, CHa U OONPCTBOBAHUSI, CYTOUHbIE KOJEGAHUSI TEMIEPATYDPHI
Tena.

BsauMoneiicTBUE DK30T€HHBIX U SHAOTEHHEIX PUTMOB, UX JWHaAMH4YecKast
CUHXpOHM3aLIMs 00eceYrBalOT HOPMAIBHYIO XU3HEIESATETbHOCTD.

Cymounsie pummsi. OCHOBHBIMM, 0a3MCHBIMHM, PUTMAMH CEKpeLMU TOpPMO-
HOB SIBJISIIOTCI L UPKagIMAaHHB € PHUTM Bl (OKOJIOCYTOUHBIE, CYTOUHBIE).
C onHO#t CTOPOHBI, OHM 3aBUCST OT BHELIHUX CHHXPOHH3ATOPOB, a C APYroi —
OT BPOXIEHHO! LMPKATUMAHHONH PUTMUKU opraHu3Ma. Tak, y HOBOpOXKIEHHOIOo
pebeHKa CTaHOBJIEHHWE PUTMA CEKPELMHA KOPTHKOCTEPOUIOB MPOUCXOIUT HA 2—
3-1 HeAeJie XXU3HM M COBMNAAAET ¢ HAYAJIOM CHHXPOHM3AaUMM LIMKIA COH—OOoIp-
CTBOBaHHUE.

175



B cTpyKType CyTOYHBIX PUTMOB CYILIECTBYET BpEMEHH A A MocJe 1 0-
BaTeNbHOCTDb aKTUBALUMU XeJe3 BHYTPeHHEH ceKpellu U TOPMOHAJILHO-
3aBUCUMBIX (PU3HONOTHYECKUX TpolieccoB. HanmpuMep, KOHLIEHTpaLlMsl KOPTU30-
Jla — ropMoOHa KOpKOBOI'O BELIECTBA HAAMOYEYHHUKOB B IIa3Me KPOBU Y YEJIOBE-
Ka JIOCTUTaeT MaKCUMAJIbHOIO YpOBHS Meped npoOyxaeHueM. Ho 3a 2—3 4 no
9TOr0 YBEIWYMBAETCS KOHLIEHTpALUsl KOPTMKOTPONMHA — TPOIHOro IOpMOHA
runodusa, CTUMYJIMPYIOLLETO CUHTE3 M CEKPELIMI0 KOPTHU30Ja B KJIETKAX KOPKO-
BOTO BELIECTBA HALMOYEYHUKOB.

B oTiinuyue oT 3TOro MakCMMyM AKTMBHOCTU CHUMIATUKO-aIpeHAaNoOBOM CUC-
TEMBI, A€ICTBUE KOTOPOM JOJIKHO peajn30BaThCAd IKCTPEHHO Oe3 3HAYUTEebHOMU
3aMePXKKH, MOJHOCTHIO COBNAAAeT C MAKCUMYMOM CYTOYHbBIX PUTMOB IIPOLIECCOB,
PeryjmpyeMbix €1o.

Poab rumotanamyca. [1aBHas pojip B peanu3auuy LUMPKaJAMAHHBIX PUTMOB
runoMu3apHbIX, MOJOBLIX U APYTMX FOPMOHOB MPUHAMJIEKUT TUIIOTANAMYCY,
OCOOEHHO €ro cynpaxuasMaTHdyeckKuM siapaM. ['yMopajibHasi peryasiuusi pUTMU-
YeCKOH AesITeIbHOCTHY TOPMOHOB OCYIIECTBJISIETCSI HEKOTOPLIMU HEHpPONENnTUAd-
Mu. B vactHoctu, BemectBo Il KOHTpoMpyeT GUOPUTM CHHTE3a agpeHaluHa, a
CYTOYHBIE KojeOaHMusi MpoLyKUMH caMoro BeliecTBa 1 cBS3aHBI C COCTOSHUEM
CcHa, 60ApPCTBOBAHUS U IBUTATEIbHON AKTUBHOCTH.

IlocnenoBarebHOCT AKTHMBALIMM TOPMOHAJBHBIX M  (PU3UOJIOTUYECKHX
¢byukuuit B 3-¢a3sHOM CYTOYHOM LMKJIE YeJIoBeKa TpelcTasjieHa B Taba. 12.5.

Tao6nuua 12.5. Cyrounplit IHK] rOPMOHA/IbHOM CEKPEIHH Y€10BEKA

T 1 i
dasza AxTUBaUUs MakcHUMyM | . L
%:I;?(I)ii CYTOUHOTO SHIOKPUHHBIX | CEKPELMH T OPMOHMbH?Il;oﬁCIgZZIGGODM%CKHE
HOUKI1a XKeJie3 ropMoHoB
Houb |Pa3za AneHornnodus |[leppass |[loBblliaeTca cekpeluss TOPMOHOB
BOCCTAHOB- |Bnudu3s MOJIOBUHA |IPEUMYILIECTBEHHO aHabO0JIMYeCKoro
JIeHUs CHa NEWCTBMS: COMATOTPOIIMHA, NpoJjiaK-
‘ THHa, TUPOTPOIIMHA, THPOKCHHA, ME-
natroHuHa. Mcnonb3yloTess nunuisl B
©1O03HepreTUYECKHX Tpoueccax
Y1po |Paza IHutoBuanas |Bropas |YBenuuuBaeTrcsi ceKpelus TECTOCTe-
MOJATrOTOBKH Xenesa MOJIOBMHA |pOHA, KOPTUKOTPOINIMHA U KOPTHKO-
K aKTUBHO# |Mo3srosoe Be- |cHa creponoB. CHuUXaeTcsi CeKpelus
JIeATeIbHOCTH | 1LEeCTBO HaA- |M Hayajlo |coMaroTpornuHa. Yepes 4—6 4 mocie
MOYEYHHUKOB |MepMoAa |MMKa KOHLIEHTpAllUM KOPTH30/a pas-
ITonosbie xe- |0oapcT- |BUBalOTCS MeTaboauMuyecKHe peaKLMU
ne3bl BOBaHHUS |B TKaHAX-MHUIEHAX, B YACTHOCTH aK-
TUBHUPYIOTCS (EepMEHTHl TJIIOKOHEO-
reHesa :
HeHb |Paza Hannoueynuku: |[IlHeBHOe |YBeJIUMUMBaAETCS (byHKLMOHANBHAA
AKTHBHOCTH MO3roBO€ BC~ |BpEMs AKTHBHOCTb CUMINAaTHKO-aapcHaNno-
11IeCTBO BOM CHCTEMBl MPH MOTEHLIMPYIOLIEM
KOPKOBOE Be- JNECTBUM  KOPTUKOCTEpOUIOB. B
11IeCTBO NepBoil MOJIOBMHE IHS YCHJIWBAaETCH
CeKpellMs anbaocTepoHa, npeobnaaa-
I0T KaTaboJuYecKHe IpPOLIECCHl, aK-
THUBUPYETCA OSHEPreTHYECKUH yrie-
BOJHBbIMA, OENKOBBIH M BOJHO-COJIE-
BOM 0OMeH, CUHTE3 JIMTIMIOB
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THUIBI CEKPELIUHA

Brimensior TPHU OCHOBHBIX THUIIA CEKPECLIMH TOPMOHOB!

® OCBOOOXICHUE M3 CEKPETOPHBIX IpaHys (CeKpelLus OEIKOBO-ITENTUIHBIX
FOPMOHOB Y KaT€X0JaMUHOB);

® 0CBOOOX/IEeHME U3 CBA3aHHOMN ¢ OesKoM (opMbl (ceKpelus] TUPeOUIHbIX
TOPMOHOB);

® OTHOCHUTEJIbHO cBOOOHYIO AU Y310 Uepe3 KiieTouHble MeMbpaHbl (cTe-
POUIHbIE TOPMOHBI).

CKOPOCTb CEKPEIIMM TOPMOHOB

ITo cpaBHEHMIO ¢ HeiipoMeaAuaTOpaMu FOPMOHBI CEKPETUPYIOTCS ¢ OTHOCH-
TeJIbHO HeGoblloi cKkopocThio — ot 2-107% no 0,4-1072 r/cyrT.

CKopocCTb cekpellnu onpenensieTcs: psinoM ¢axkropos. OHa pasuvHa B IMOPU-
OHAJIBHOM [€PUOAE U MOCTHATAIBHOM pa3BUTUM — JETCTBE, MEpUOoaaxX IMOJTOBOTO
CO3peBaHus, IETOPOIHOM, B MeHOIay3e, cTapocTi. CKOPOCTb CEKPELMH OIpeaess-
eTcst TakkKe PYHKUMOHAJIBHBIM COCTOSIHMEM OpraHM3Ma, B YaCTHOCTH (PU3UYECKOI
M YMCTBEHHOM aKTUBHOCTBIO, HAJIMYMEM CTpecca, MEHCTPYAIbHBIM LIMKIIOM, Gepe-
MEHHOCTBIO, JIaKTallue, orpeaeleHHbIMU MOTUBALMAMU (FOJI0OA M HACbIllIEHWE) U
Ip. YcTaHOBIEHO, YTO OHA 0OYCIIOBJIEHA M MIPUPOIOH CUHTE3UPYEMOIO FOPMOHA.

®OPMbBI NIEPEHOCA TOPMOHOB KPOBBIO

B kpoBU ropMoHBI LIMPKYJIMPYIOT B HECKOJBKMX MOJIEKYISIpHBIX (opmax:
cBOOOJHOM, cBSI3aHHOM ¢ OeJKkaMM IIa3Mbl KPOBM, a aacopOUpoBaHHON ¢op-
MEHHBIMM €€ 3JIeMeHTaMU — 3PUTPOLMUTAMHU, JUMOPOUMTAMHU, MOHOLIMTAMM,
TPOMOOILIUTAMM.

B ceoboonoii ghopme nepeHocaTcss TMApO(UIbHbIE, JIEFKO PacTBOPUMbIE B
miasMe, 6 enKoBble ITopMOHBbl. OHM JOCTUrAIOT KIETOK-MHUILIeHEH Ge3
YYaCTUSI KAKUX-JIMOO «IIepeHOCYUKOB».

B cesazannoi ¢ 6eakamu (arvbymunamu) gopme UMPKYIMPYIOT KA T € X O JI-
a MM H b, KOTOpPBIC JOCTATOYHO MOJITO€ BpeMsl JOJKHBI OBITh JEMOHUPOBAHbI
(b 5—10 % ux HaxomuTcs B cBoOOaHOM dopme).

Benku, obpasysi ¢ ropMOHOM KPYIIHOMOJIEKYJISIPHBIA KOMILIEKC, MpeaoTBpa-
WAT UX QUAbTpALMIO uYepe3 KamWUISIpbl KIyOOukoB HegpoHa (IoueuHbIi
(GUABTP) M IKCKPEUMIO MOYKAMU. 3aTpyAHSST TPAHCIIOPT TOPMOHOB Yyepe3 MeM-
OpaHy reraTolMTOB, OeJIKM B 3HAYMUTEJBbHOI CTENEHU OrpaHM4YMBaiOT MeTabo-
Ju3M (MHAKTUBALMIO, OMOJIOTMYECKYIO TPaHC(HOPMALMIO) TOPMOHOB B IIEYEHU.

OmHako Mo JOCTUXEHUHU TPAHCIMOPTHOM (HopMoit ropMoOHa KIETKU-MULLIEHU
0eTOK «OCBOOOXIAET» TOPMOH, U OH JIETKO TPOHUKAET B KIIETKY.

CTepoOHMUIHDBE U TUPEOUTHLIE TOPMOH bl Takxe THIpodoO-
Hbl. X TpaHcopT ocyluecTBiasIeTcs G6EIKaMU-TTepeHOCUNKAMU — KaK [JI00Y/Iu-
HaMH, TaK U aJib-OyMUHaAMU.

MPOAOJZKHUTEIBHOCTDb XKU3HU TOPMOHOB

BpeMsi neficTBUSI TOPMOHOB XapaKTepu3yeTcsl IEPUOLOM [ToJypaclafa, He-
00XOMUMBIM [UISI PACLLETUIEHUs] U MHAKTUBUPOBAHMS [1OJIOBUHBI MMEIOLIETOCS
ropMmoHna (tabj. 12.6).
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Ta6nuua 12.6. [IpoaocKHTENbHOCTb JEHCTBHA TOPMOHOB

BenkoBo-nenTHaHble [IpoussoaHkie

TOPMOHDBI DI\E)HHOKMCJ'IOT CTepOIdLLbI
BaszonpeccuH < 1 MUH  |AapeHanuH 10 ¢ AnbgoctepoH 30 MUH
HMHcynuH 7 MuH Hopaapenanun 15 ¢ Kopruson 90—100 Muu
IMponaktvH 12 MHH TpuitonTupoHuH 1 cyr |1,25-IurnapokcuButaMuH D; 15 4
AKTT 12—25 mun TupokcuH 7 cyT 25-T'ugpokcuBuramuu D; 15 cyt
JIT 15—45 mun
OCT 180 My |

JlaTeHTHBIH Nepuoa — BpeMs OT MOMEHTA peLeNLMY F'OPMOHAJIbHOTO CUTHA-
JIa 10 TIOABJIeHUS crieudruecKoit KIeToOUHOU peakliMu pasniuyHO — OT HECKOJIb-
KMX CEKYHI J0 HECKOJbKMX CYTOK W MOXET ObITb MPEICTABIEHO B HAPACTAIOILIEH
[OCJIENOBATENBHOCTU: MENTUIBI — CEKYHIbI—MUHYTHI; OEJIKM U TIMKOIPOTEH-
HBl — MUHYTbI—YAChl; CTEPOMIBI — YaChI; HOACOAepKallKe TOPMOHBI — CYTKH.

Hanpumep, KOPOTKOJATEHTHBIM NEHCTBHEM 00JiagaeT agpeHaIuH, KOTOPBIi
M3MEHSIET aKTMBHOCTD IPEACYILECTBYIOUIUX, T.€. paHee CUHTe3UpPOBaHHBIX, dep-
MEHTOB — PETYJATOPOB pacmajia U CUHTE3a [JIMKOTeHa B MeYeHU; JUTUTEIbHBIM JIa-
TEHTHBIM IIEPUOIOM XapaKTepU3yeTcsl eiicTBUE MOJOBBIX CTEPOUTHBIX TOPMOHOB,
HaIpaBJieHHOe Ha T€HOM KJIETKM, CBS3aHHOE ¢ 00pa3oBaHUEM creln(pUUEcKUX
KJIETOYHBIX G€JIKOB, UCIIOJb3yEMBIX B INIACTUYECKUX aHAO0