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fmaea 9. MULIEBAPEHME

YcioBneM XH3HM SIBAAETCHA MOTpef/eHne IHEpPreTMuecKux M Iuia-
CTHYECKMX BeillecTB. Briciive XHMBOTHBIE B OTJIWYHE OT PACTEHHH He
MOTYT WX CHHTE3HpPOBaTh M3 HEOPraHWYECKHX BeIlleCTB, MO3TOMY BO3-
HMKaeT HeoDXOAMMOCTE WX TOCTYILIEHMS M3 BHewHed cpeawl. [am-
TeJIbHOE MpeKpalleHWe MOCTYTUIEHUS WM HEeAOCTATOYHOE BBENEHHE B
OpraHu3M MUTaTe/IbHBIX BEIUECTB MPUBOAMT K HapyweHulo merabonms-
Ma ¥ roMeocTtasa opraHu3ma. BMecTe ¢ TeM OpraHmsM YeJOBEKA M BbIC-
WX JKMBOTHRIX HECIOCOOeH acCMMHIMpOBATh GENKM, XUpH, YrIeBOAH
¥ psp APYTHX BellecTs Nuily 6e3 UX NpeaBapHTeIbHON (PH3HKO-XUMM-
yeckoil 0OpaboTkn. 3Ty BaXKHYK (PYHKUMIO BHNONHSAET CHCTEMA NH-
LEBAPEHUA,

9.1. ®U3HUOJIOrHYECKHE OCHOBbI IOJIOJA
M HACBILIEHUSA

B pesynwrare nuileBApeHWUS WM BCACKIBAHMA NPOJYKTOB MepeBapw-
BaHHA TMIUH MOAJEPKHBACTCH OTHOCUTEJBHO [MMOCTOSHHBIE YpOBeHB
MUTATENIbHRIX BElECTB B opranmu3me. JIviueHHe YesioBeka NMMLIM Rie-
yer 3a coboil cocTosiume, HaszmpBaemoe rosofoM. IpweM MM BH3HI-
BaeT NPOTHBONOMOXXHOE TOJIOAY “YBCTBO HaCHIILIEHWA.

Tonron. Kak dwmsnonoruyeckoe cocrosiHue (B OTIMYME OT rosiona-
HHUA KaK COCTOSHMA JUIMTEJbHOM HENOCTATOYHOCTH MWTAHWSH, FAB/IAIO-
IErocs NATOJOrHei) rOJNON CIYAKHMT BIPAXEeHHEM TNOTpebHOCTH op-
raHu3Ma B TMMTATe/JbHBIX BEILECTBaX, KOTOPhIX OH ObUI JMIUEH Ha He-
KOTOpOE BpeMs, YTO MPHMBENO K CHUIKEHHIO MX COAEP)XaHWS B ieno u
LMPKYJMPYIOLIEH KpOBH.

Cy6bpeKTHBHBM BhiPaX eHHEM roJoAa CAYXAT Henpw-
SITHRIE OLUYILEHHSA JXOKEHHHA, «COCAHMA MO JIOXKEYKOH», TOLIHOTH,
HHOrZa roJIOBOKPYXKEHWS, rojioBHOi Gomv w obweil craGocry. Buein-
HUM OOGBbEeKTUBHBM MNPOABAEHMEM rOJOAA ABIAETCH NU-
wesoe noeedexue, BhIpaXkaloilieecsi B MOMCKE M MNpPMEME MWILH; OHO
HanpaB/JieHO Ha yCTPaHEHHe MPWYMH, BRI3BIBABLUMX COCTOSAHME roJoaa.
CyObeKTHBHEIE ¥ 00BEKTHBHEIE MPOMABIEHHUA ToIoAa 06YCAOBNIEHH BO3-
6yxaeanem pazmmunbix otnesnos LIHC. CoBOKynHOCTL HEPBHHIX 3Ji€-
meHnToB 3THX otaenoB M. I1. [Tapnos Ha3zBan MHILEBHIM LEHTPOM, (PYHK-
LMAMH KOTOPOro SBIAIOTCA PEeryjsillus MMUILEBOTO IMOBEJEHUA W nuile-
BapUTE/bHEIX (DYHKLMHA.
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IMuweeoii yeuTp — CAOKHBIA THNOTAAAMO-THMONKO-PETHKYIOKOP-
-THKAJIBHBIH KOMILIEKC. PesyibTaThl 3KCMEPHMEHTOB Ha JKMBOTHHIX CBH-
JIETENBCTBYIOT, YTO BEAYIUMM OTOENOM ARIAIOTCH JiaTepaibHHE fApa
rumoTanamyca. IIpw ux nopaxeuwn HaObMOA32EeTCH OTKA3 OT MUILH
(adarus), a NpH B3NEKTPHYECKOM pPa3fipa’KeHHHM uYepe3 BXKHBJICHHHIE B
MO3r 3JIeKTPONBLl — NOBHIUEHHOE NoTpeGaenre muumm (runepdarus).
3Ty yacTh MMILEBOro LEHTpa HA3LIBAIOT YEHTPOM 201004, WV UEHTPOM
nUTaHuA. PaspylieHie BeHTPOMEAHANIBHEIX AEP FMINOTAJaMyCca [MpHBO-
AAT K rumepdarum, a Mx pasjpaxenwe — K adarmm. Cuywraiot, YTO
B 3THX f[pax JIOKANM30BAH YEHTD Hacullyenusn. Mexny HUM ¥ LEHTpOM
rojoAa yCTaHOBJEHR PELMITPOKHBIE OTHOLIEHWS, T. €. €C¥ OfMH LIEHTP
po36yKneH, TO npyro¥# saropmoxkeH. OnucaHel M Gosiee CAOXKHBEIE OT-
HOLLEHWA MEXIY ITHMM SiApaMM.

I'noTanaMuyeckHe AApa NpeAcTaBIsAoT coﬁon TOJIKO YacTh (XOTA
H BECBMa Ba)KHYI0) NuesBoro LeHTpa. HapylueHde NHIUEBOro noBe-
JAeHHMA NPOMCXOANT TaK)Ke M OpPH MOparKeHnM NUMOMYecKo# CHCTEeMB,
peTHKynApHoi GopMaUMM W MEepeAHHX OTAENOB KOph OoiblMX no-
AyIapyi.

@YHKUHOHAILHOE COCTOAHHWE THIIOTA/IAMHYECKMX HAep IHIIEeBOro
LEHTPa S4BMCHT OT MMIYJBCOB, MOCTYHalOWMX ¢ nepudepud or pas-
JIMYHBIX 3KCTEepO- ¥ UHTEPOLENTOPOB, COCTABA M CBOHCTB NpPUTEKAIOWEH
K MO3TY KPOBYM ¥ HaXOAMLIEHCA B HeM LepeGpoCIMHANIBHOH JKHAKOCTH.
B 3aBUCMMOCTH OT MEXAHHW3MOB 3THX BIAMAHWE TIPEAIOKEHO HECKOJIBKO
TEOpHH rosiopa.

Teopuwu ronopa OpHOH U3 HUX NPU3HAEETCS, YTO OLIYIIEHUE
roJiofia ¥ NMILEBOe MOBEEHWE BHI3BLIBAIOTCA MMIYJIBCAMM OT NEPHOAM-

YECKM COKpAlUAIoLerocs cBofopHoro or MULUM JXKeayaka. ITH (COKpa-
HIEHMA JKEJYAKa, MOBTOPAIOIIMECH ITPUMEpPHO depes Kaxawe 1'/o u u
pnsmmeca 15—20 mwn, Haszpam «roniogammuy. [lIpu  HanogHeHUM
Xenynka maneii (u pasaysaHMM B HEM pPe3MHOBOrO OawioHa) 3TH
COKpalUeHUs MPEeKpallaoTcA H MOCTYNAIIME OT JKeJyaka HMnysibCel
MOAABAAIOT roJiof. ITO Tak Ha3blBaeMasl JIOKAJIbHAR TEOpus zoaoda.

OpHako MMEIOTCA [AaHHbIE O TOM, UTO NEPUOAHYECKHME COKpPALEHHS
JKEMy[AKa He COBNAajaloT ¢ OLyUIEHUAMM FOJIOAA Y 4esIOBeKa W MpOAB-
JICHMSIMH TNMIIEBOro TOBeJeHUst Y XWBOTHHX. JIIOAH, Yy KOTOPHX MO
COOTBETCTBYIOUIMM TMOKa3aHMAM YHAleH XeNYAOK, TakXe OLYLIAIT
royof. Ilepwonpueckne COKpaILEHHMA JKeJynKa €CTh Y ye/ioBeKa M He-
KOTOPHIX MIOTOSAHLIX XHBOTHHIX, a NMUILEBOE NOBEJCHHE XapaKTepHO
W oA Apyrux enpoe. CofGcTBeHHO aKT MpHeMa NMUIM, aKTHBALMS rpu
3TOM CeKpellHl H MOTOPHKH NUILEBADUTENHHOIO TPAKTA MMEIOT CWI-
HAJIBHOE 3HAYEHWEe W OKa3plBAl0T TOPMO3HOE RIMAHHE HA MHILEBOW
LEHTD, BH3BIBAA TaK HA3HBAEMOE NEPEUHHOE, WIHW CEHCOPHOE, HACHI-
werue. ITH BOIACHCTBHA MMEIOT 3HAUCHWE B KPaTKOBPEMEHHBIX W3Me-
HEHMAX COCTOAHMA NMUILEBOrO LIEHTPA, a A/IUTE/IbHBLIE U3MEHEHNUS 3aBU-
CAT OT COCTOSIHMA MeTaGo/M3Ma W OTPaXaKILero ero roMeocTasa.
BoccraHoB/leHHE €ro Moc/je BCAachiBAHWA B KDOBb M JENOHMPOBAHHA
MHILEBBIX BemecTs obecrieunBaeT eropuuroe, OOMEHHOe, WM UCTUH-
HOe, HaACKIueHue.

HacpilleHHe. 3TO He TOMBKO CHATME YYBCTBA roJiOAa, HO W OlUy-
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LiieHWe YAOBOJILCTBHSA, MOJHOTH B XeJyAke mocie npuema nuugd. ITo-
CTENeHHO 3TO OLLYIUEeHWE yracaeT, B HACHINEHHM CYWIECTBEHHYIO posib
WUrpaloT NCHMXOJIOTHYECKHE (haKTOpH, HanpuMep MpWBHIYKA €CTh Mano
Wiy MHOro, B ONpefe/ieHHOe BpeMs M T. A.

CocTap KpOBHM roJIOAHKIX M HAKOPDMJIEHHBIX YEJI0BEKa W JXHBOTHBIX
pazMyeH, 9TO OTPaXaeTcs Ha MUILEBOM MOBENEHHH MOCTeQHHX: nepe-
NMBAHWE TONIOAHOMY XXHBOTHOMY KPOBWM HaKOPMAEHHOTO CHMXXaeT y
Hero NUILEeBy0 MOTHBALMIO ¥ KOJHYECTBO NpHHWMaeMol nmuum. Mme-
JOTCSI CBMJIETEIbCTBA PAIHYMA CBOWCTB LepefpocnHHANBHOM XKHAKOCTH
HAKOPMNEHHAIX M CHITHIX MXMBOTHBIX.

Teopum HachHIeHU A B 3aBucvMOCTH OT BHAA BelNECTB,
C KOTOPBIMM CBS3BIBAIOT W3MEHEHWE COCTOAHMR INHILEBOrO LEHTpa,
NpeaIOKeHO HecKo/bKO TeopHil. CorNlacHO 21/0KoCTaTUYeCKoll Teopul,
YIJIeBOAHbIYE OOMEH RIMser HA aNNETHT Yepe3 IHIIOTAaMMYECKHE pe-
LENTOPbl, COCTOMAHKE KOTOPHX W3IMEHSeTCH B 3aBMCHMMOCTH OT pasfid-
YHA B COIEPXAHHMH IVIIOKO3bl B apTepHasIBHOW W BEHO3HOM KpOBH.
AMunayudocraTuNeckes Teopus OTBOAMT CUMHANbHYI0 POJib aMMHOKHC-
JIOTaM KPOBM, KOTOpHIE TOPMO3AT MHILEBOH LIEHTP, OCOOEHHO HEKOTO-
puie n3 HuX. Jlunocraruweckasa teopus cesa3nBaer Bo3OyXaeuwe mu-
LEBOr0 UEHTPa C BRICBOGOXKIEHWEM NWIHMAOB M3 JKHPOBBIX JErC.
CuNTAIOT, YTO €CJH TVIIOKOCTATHYECKHI MEXaHH3M ONpefesaeT KpaTko-
BpeMeHHBIE H3IMEHEHHA COCTOAHUSA NUIIEBOro LIEHTPa, TO JIMNOCTaTHYeC-
KMH — JIOJIPOBPEMEHHBIE €ro COCTOAHUAL.

Kaxaoe M3 NMILEBHIX BEINECTB WCNO/Nb3yeTcH B «Merabonmueckom
KOTJIe» OPraHu3Ma, H €ro COCTOSIHME KOHTPOJMPYETCH IHILEBHM LeHT-
POM MO WHTErpajbHLM MOKasaTensM. B posm curHanos o6 aToMm BH-
crynalor TernoobpasoBaHKe, KOMIOHEHTH LMKIA TPMKAPBOHOBHIX KHC-
nor (Kpebca), coctosuue suepreTHueckoro Oanamca oprawmsma. Co-
[JIACHO TepMOCTATUMECKOLU Teoplu, WIDKTOYHOE TEIUIo, CBAZAHHOE C
meTaBoNHyecKMMH mpoueccamMy (M TeMnepaTypoil OKpyxalouei cpe-
Abl), OKA3hBaeT TOPMO3HOe BIMSHME Ha NHIUEBOH LEHTp, ABAAETCH
CHMTHaIOM HachimeHus. TIpyeM muy ysenwuMBaeT TeruiooOpasoBaHue
(cneumduueckoe auHAMHYECKOE NEHCTBHE MUILK) M yyacTByeT B (pop-
MUPOBaHMM YYBCTBa HachilleHMA. Meraboauueckar Teopus OTBOOUT
CHIHAJIBHYIO POJb LMPKYJMPYIOIUHM B KPOBH K/IIOUEBHIM KOMITOMEHTaM
LMKJIa TPMKapOOHOBRIX KMCJIOT.

Ponp Ttakux merabo/myeckux curHanos M dakTopos, dopMupyio-
WHX 2TH CHIHAJB C MOMOLUBK M3MEHEeHHH MeTaboMH3Ma opraHmama,
JEATEJIbHOCTH NHILEBAPHTE/NbHOM CHCTEMbl, BbIINOJHAKT TOPMOHBI.
K mx 4MciIy OTHOCATCA TOPMOHBI NOAKENYAOYHOMH JXeJlesnl (MHCYJMH,
TNIOKAroH, MaHKpeaTHYecKuil MNOAMMENnTHA), FHNoTajJaMo-runodmsap-
HOM cHcTembl (THponubGepun, KOpTHKONMOGEpHH, HEHPOTEH3HH, COMa-
TOTPONMH), LIMTOBHOHOH Xese3n (TUPOXCMH, TPMHOOTHPOHMH, KaJlb-
LMTOHWH), rOpMOHb IMUILEBAPHUTENLHOr0 TpaxkTa (ap3HTEPHH, XOJELH-~
CTOKHHMH, racTpMH, GombeanH), noJOBbE IOPMOHBI (ICTPOreHk, aH-
AporeHkbl), 3HOTEHHbIE W D3K30reHHble onuaThi (MopdunononobHbie
BelljecTBa). ITH TOPOMHH H3MEHAT (QYHKUMOHANLHOE COCTOSHME
NHILEBOr0 LIEHTPA WM KaK CJEACTBHE — MUILEBOE TMOBEACHME.

B uUenoM 3TO 3aBUCHT OT WHTErpalMy BKCTepo- M HMHTEpOuenTop-



HBIX HEPBHBIX M pPa3/IMYHBIX aAKTUBHMDYIOUWMX M TOPMO3HEIX ryMOpanib-
HBIX BJAMAHMH, a TAKXe BAMAHMN APYrMX LIEHTPOB MO3ra Ha MRILEBOWM
LEHTD.

Amnetut. B cdwmsmonorum ronona M HackilleHWs NpUMEHSETCH MO-
HATHE <armeTHT» (OT JaT. appetitus — cTpemieHde, XeJaHue) —
OILYILIEHNE, CBA3AHHOE CO CTPEMIEHHEM 4Y€JOBEKA K OIpelesieHHOM
mume. ANNeTHT VHAMBUIYAIBHO BupabaThBaeTcs ¥ OTpaXaer He
cTObKO moTpebHOCTh B muie BoOOWE, CKOMBKO NOTpe6HOCTE B CBA3IN
co creundrKoil obMeHa BeiecTB U AedHUUUTOM T€X HAH MHBIX KOMIIO-
HEHTOB MWLM, MHAMBMAYAIBHRIX ¥ TDPYNINOBHX NpPUBBIYEK, OCODEeH-
HOCTBI0 HALMOHANBHOW KYXHM M MPOAYKTOB, KOTOPHIM OTOAETCH Ipen-
noutenre. M3bMpaTeNbHBIl aNMETHT — 3TO BACYEHHE YeJIOBeKa K orpe-
AEJEHHOMY pOAYy NMILH, 4Yallle TOMY, KOTODhIH COAEPXHMT HeloCTalo-
M€ OpraHu3My BellecTBa.

VY yenoBexa B HOPME BRIPAXKEHBI MPOU3BONbHAA PeryJifiliua npwema
MHIIW ¥ aNneTuTa, yparleHWe KOJIMYeCTBOM H KAayecTBOM NpHWHHMae-
Mo muiy. CHMIKeHME W MOTEepIc anneTuTa Bh3nBalOT MHOrHe (hakTo-
pBl, B TOM YMC/IE T€, KOTOPhiE OTBJEKAlOT YesJoBeKa OT efibl, IMOLMM,
B NEPBYIC OYepeAb OTpuLaTeNbHble. ANMETHT MNOBHILAKT OCTPhie M
NpAHLIE TIPUIPABH, 3aKYCKH, TNPElIUeCTBYIOLHE TPHEMY OCHOBHBIX
6o, Xopoluas cepBMpoBKa cTona u Ap. Ena ¢ annetvToM criocofeT-
syer 3¢ deKTHBHOMY NHILEBAPEHWIO, PACCTPAMBAET €ro NpHeM MMILK
6e3 armerura. M. I1. [Tanios nucan: «..Bpayy BCEX BPEMEH M CTPaH Ji0
MOC/IeIHEro BPEMEHM CYMTANM CBOEH CYWEeCTBEHHOH 00f3aHHOCTBIO,
noMuMO GOpbOBl ¢ OCHOBHHMM HEAyramM, NPHWHWMATL ClEHHaJIbHBE
MEphl AJI1A BOCCTAHOB/JICHHA anneTvTar.

PaccrTpo#icTBa anmeTHMTa penAr Ha Tpu BHia. IloHu-
JKEHWE ero BIUIOTH A0 MOJHON NoTepy HasbiBaeTCA aHopexcueld (an —
OTpMLIaHHe, Orexis — anneTuT, rped.). [IpuunHamMy ee ARAAETCH JEH-
TeJBHOCTL NHINEBOro LEHTPAa M IHILEBAPHUTENBHON CHCTEMBI, 3HIO-
KPHHHBIE, HEHPOreHHHE W TICHXOPE€HHHE paccTpoicTBa, MHTOKCH-
KaLMH.

Peskoe MNOBBLIUEHHE anneTMTa HasniBalotr Oyaumueii (bu — Ok,
limes — ronop, rped.). Oua oTrMmeuaeTcst y HEKOTOpHIX GONBHHX € 3a-
6osieBaHMAMH JKEJYAOUHO-KMIIEYHOTO TPAKTa, [IPH NOPAKEHHH rOJIOB-
HOrO MO3ra M ero NUILEBOro LWEHTpAa, HEKOTOPHX 3IHAOKPUHHHIX 3abo-
seBauunx. MHorna GynvMusi ABASETCH pe3y/IbTATOM CHMJKEHMS HyB-
CTBa HacehiuleHMsi (akopus), npW 3TomM Habalopaercsi noaughazus —
npueM ypesMepHO GO/BLIOro KOJHYECTBA TIVILIIA.

Eme opuH BUA paccTpoiicTB anneTHTa — €ro U3ISPAujeHue, CTpeM-
JleHMe NpUHMMATh HecbenobHbE BemecTBa (MeJ, 3eMJsA, Yrofb, Kepo-
cuH, Gymara u 7. 4.). B OOHMX CIyyasix 3TO pe3y/IbTAT BHIPAXKEHHOIO
cnelM@uUecKoro anmneTuTa, B APYTMX — OGHC M3 MCHXHYECKWX pac-
CTPOHCTB M HApPYIUEHMA JAEATENbHOCTH NUILEBOro LIEHTpa.

@uU3MoNOruA roJiopa, anmneTuTa, HACHILUEHMA — pa3fiel MHOTHX
obnacteii 3HaHuii. Be3ycioBHO, rofiof ABASETCH OAHOHM M3 JXUSHEHHO
BaXKHBIX MOTHBAaLMi, KOTOpas BhI3HBAET MUILEBOE MOBEIEHWE, HANpas-
JIEHHO€ Ha CHATHE 3TOro COCTOSHWA, OTPaXKawWEero CABWIH B rOMeo-
crase opraHM3Ma. BocCCTaHOB/IEHME NOMeocTasa M TpejoCTaRIeHHe B
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pacrniopsiXXeHME OPraHM3Ma HOBBHIX JHEPreTHYECKHX M IUIACTHYECKHX
pecypcoB HNpOMCXOAMT B pesy/ibTaTe npHema W nepepaboTky mviuu B
npouecce NULLEeBapeHns.

9.2. CVIIIHOCTh NHUIIEBAPEHHSA.
KOHBENEPHbIH MPHHLIMI
OPFAHM3ALIMHA NMUILEBAPEHHUSA

9.2.1. INumeBapeHHe W ero 3HayeHue

Mumesape HY € — CHOXKHMA (PUINOTOTHYECKHIE M OHOXwuMM-
YyecKui mpolecc, B X0/e KOTOpOro NPMHATAA MMMILA B MWLIEBApUTE/ b~
HOM TpaKkTe MNoABepraeTcsl (PUSHYECKMM ¥ XMMHYECKMM M3MEHEHUSM.
B pesynbraTe 3TOr0 KOMIIOHEHThI NMLIM JAOJXKHBI COXPaHHTBL CBOIO
[UIACTHYECKYI0 M 3JHEPreTHYECKYI LEHHOCTH; MpHobpecTd cBOMCTBA,
6aaronapsi KOTOPHIM OHM MOIYT OhTB YCBOGHHHIMM OPraHW3MOM M
BK/IOYEHHBIMN B €r0 HOPMa/IbHEIH 0OMEH BeleCTB; YTPaTHTh BHAOBYIO
cneuncduyHoCTe (NMPH COXPAHEHWM KOTOpPOW KOMIIOHEHTH! IHILM HE
YCBAMBAIOTCH M KaK YYy)XepOIHbiE BEIeCTBa, BHIWBAIOIIHE 3alUTHHIEC
peaxiuy OpraHu3Ma, MOIyT OHTb MPUUVHON THAXEbIX NATONOTHUECKUX
ABNCHUM ). )

QDusuneckue UIMEHCHUR RNUWU COCTOAT B €€ pa3sMeNbueHHM, Ha-
OyxaHWM, PacTBOPEHVIH, XUMUUECKUE — B MOC]EA0OBATENbHOM Jierpapa-
IMH NMHUTATE/NIbHBIX BEIUECTB B pPE3yAbTATE JJ,C!':ICTBH!I Ha HHX KOMITOHEH-
TOB MUILEBAPHTENIBHBIX COKOB, BHAECNAEMEIX B NIOJIOCTh MULLEBAPUTE b~
HOro TpaxkTa ero xejesamu. Baxwne#inasi pogb B 3TOM TpHHAILNEKHT
FHAPOIMTHYECKUM (epMEHTaM CeKpeTOB MNHIEBAPUTE/NBHBIX JKEJes
M WcYepYeHHOH KaeMK¥W TOHKOW KHILKH.

HassaHunie npouecchl WAYT B ONpENE/IEHHONH MOCIeA0BATE/IBHOCTH,
«HacJaMBasicb» MO OTHENaM NMINEBapuTeNbHOro TpakTta (pmc. 9.1).
Ipopsuixenne NHMIIEBOro COMAEPKHMMOr0 B JWCTAIBHOM HampaRIeHWM,
€ro 3a[CpXKa Ha pa3/IM4yHOe BpeMf B TOM HIM MHOM OTAeJie NUILEBa-
PMTEJILHOIO TpaxTa, CMELIHBaHWE NMHILEBRIX BellieCTB ¢ MHIIEBAPHUTENb-
HEIM cexpeTaMu o00ecrneyMBalOTCA ero rafKOMbIIEYHHIM AaNMapaToM,
T. € MOTODHBLINM anmapar NHMIIEeBapHTEeNbHOr0 TPaKTa pachpenesser
NHILEBapeHHe BO BPeMEHH M MpocTpaHcTBe M B O0JbLIOH Mepe BAMSAET
HA €ro MHTEHCHBHOCTb. B pesysbraTe AenosuMepH3aLMM MUTATE/BHBIX
BemecTs 06pasyloTCs NPOAYKTH, B OCHOBHOM MOHOMEpH, KOTOpbIE BCA-
ChiBAlOTCH M3 KHLIEYHHKa B KpoBb ¥ JMMdQy, TPaHCOOPTHPYIOTCH K
TKAHAM OpraHM3IMa M BKJIKOYAKTCA B ero merabomam. Bopa, muue-
pajibHble COJIH ¥ HEKOTOphie OpraHNMYecKWe KOMITOHeHTH NMuuM (B ToM
YHUCJIe BUT2MHHBI) BCACHIBAIOTCH B KPOBb HEW3MeHEHHBIMH.

9.2.2. TN NHIIEBAPEHHA

B 3aBMCHMMOCTH OT NpPOMCXOXJIEHMS rMAPOJMTHYECKUX (hepMeHTOB
nuILeBapesne nensT Ha Tpy Tvina (A. M. Yrones): cofcTeeHHoe, CHM-
OMOHTHOE ¥ AYTONMTHYECKOE.

Coficreennoe nuujeeaperue OCYLIECTRISAETCH (epMeHTaMM, CUHTe-



Puc. 9.1. TMocneaoRraTenbHOCTD Mo — 80010001
TIPOLIECCOB B MAINEBAPHTEbHOM Boga — 1,2-15n
KOHPeHepe W BuAENieHME Cexpe-
708 B NOJIOCTh DNAINEBAPHTEIh-
HOro TPaKTa.

SHPOBAHHHEIMM [aHHLIM MaKpPOOPTaHW3MOM, €ro JKeJe3aMmH, 3MWTe/M-
aNbHEIMM KIeTKaMH — (bepMEHTAMM CJIIOHBI, JKEJYAOYHOro M MOAXMe-
JIY[IOUHOrO COKOB, SMHTENHA TOHKOH KHIIKH.

Cumbuonthoe nuujesapenie — rMAPONU3 TMUTATENBHBIX BEIECTB
3a cuer ()epMEHTOB, CMHTE3INPOBAHHBIX CHMOMOHTAMM MaKpOOpraHw3-
Ma — BaxTepusAMHM M MPOCTEHILMMH MUILEBAPUTENbHOr0 TpakTa. CuM-
OMOHTHOEe nMIleBapeHHe Y 4YeJIOBEKa OCYIUECTRIAETCH B TOJCTOM
KMIIKe. ¥V uesoBeKa KJeTyaTka MyLH Mo Ty co6CTBeHHOro Muilesa-
PeHMA H3-3a OTCYTCTBHMA COOTSETCTByIOUIero depMeHTa B ceKperax
Xejle3 He THAPOJHM3YeTCH (B 3TOM 3aKJIOYAeTCH ONMpeaeneHHbiH u-
3HONOTHYECKHH CMBIC/I — COXPAHEHWE IMTHLIEBhIX BOJOKOM, Mrpaloumx
Ba)XHYIO po/ib B KHIIEYHOM MULIEBAPCHMH), MO3TOMY NEpeBapyBaHWe
ee cdepMeHTaMM CMMOMOHTOB B TOJICTON KWILKE MBJISETCH BaXKHHM
npoueccoM. B pesynbrate cumOMouTHOro NMILEBapeHWs 06pasyloTcH
BTOPHYHbIE NWILEBbIE BELUECTBAa B OT/IMYME OT MEPBHYHBIX, 00pasyio-
LMXCHA B pe3ynbraTe cOGCTBEHHOrO MMILEBApeHUs. Y YenoBeKa B yCso-
BHAIX Pa3BMTOr0 COOCTBEHHOTO MMILEBAPEHMA €ro ponb B obwem
TIHLLEBAPUTEIBHOM NPOLIECCe OTHOCUTENBHO HEBE/mKa,



Ayronuruueckoe nUleeapeHue OCYLIECTBIAETCH 3a CYeT 3K30reH-
HEIX THAPOJIAs, KOTOpbie BBOAATCH B OPraHM3M B COCTaBe NpUHMMaE-
Mo nMup. Poab gaHHOro nMiueBapeHHs CYLUECTBeHHAa NpPH HEHOCTa-
TOYHO Pa3BHTOM COOCTBEHHOM IMMILEBAPEHHH. Y HOBOPOXIEHHMWX CO6-
CTBEHHOe MNUIUEeBapeHWe e[e He Ppa3BMTO, [O3TOMY BO3MOMHO €ro
coueTaHMe C ayTOJIMTHHECKMM THILEBAPEHHEM, T. €. MUTATE/bHLIE BelIe-
CTBa rpyfHOro MoJIOK2 TepeBapHBalOTCA (bepMEHTaMH, MOCTYNaLMMK
B THLIEBAPUTEIBHNNA TPaxT MJAJEHLA B COCTaBE TIPYAHOTO MOJIOKA.

B 3aBMCMMOCTH OT JIOKanu3aLuMM TPOLECca TUAPOJM3a MUTATEIb-
HbIX BELUECTB NHMLUEBapeHye JENAT Ha HecKoAbko Tunos. [Ipexae Bcero
Ha BHYTpH- ¥ BHEKJIETOYHOE.

BuyrpuknerouHoe nNUIIeBapeHU e COCTOMT B TOM,
YTO TPAHCNOPTHPOBAHHLIE B KJIETKY IyTeM (paroluTo3a ¥ NMUHOLMTO3a
(3HOOLMTO3a) BELECTBA TUAPOJIH3YIOTCA KIETOYHBIMM (JIM30COMAIIL-
HbiMM) (depmentamu nmbo B UmTO3ONe, ;MO0 B NMMILEBapMTENLHOM
BAKYOJIH. JHAOLMTO3Y OTBOAMTCH 3HAYHTE/BHAS pOJib B KHIIEYHOM
nuueBapeHky B MEpPUOR PaHHEro MOCTHATAILHOIO PA3BUTHA MJEKOIH-
Talowux. B nocsenHee BpeMs MOJyYeHHl 3JIEKTPOHHO-MMKPOCKOMHYEC-
KMe JaHHbie O AOCTATOYHO BLICOKOM, HO KayecTBeHHO Tpauciopmupo-
BaHHON DHIOLMTO3HONH AKTHBHOCTH JHTEPOLMTOB BIPOC/BIX MIEKOMM-
Taroumx (U. A. Mopo3zos).

BuexneTtouHoe nuumesapenne geaar (A. M. Yrones)
Ha JMCTAHTHOE H KOHTAKTHOE, NPHCTEHOYHOe, WiH Membpaunoe. Ju-
CTAHHOE nuWjesapenue cOBeplUaeTCA B Cpele, yAIeHHOH OT MecTa
NPOAYKLMY THIPoJias. Tak OCYlLeCTRIAETCH NeACTBHE HA MHTATEIbHbIE
BEUIeCTBA B TOJIOCTH TNHILEBApUTENBLHONO TpaKTa (hepMEeHTOB CJIOHEL,
JKENMYAOYHOrO COKa M COKa NOAXeaygmounoi xenesnl. Takoe numuesa-
peHHe B CTeNHANBHBX MMOJIOCTAX HA3LBAECTCH nonocrhbim. IdibexTHs-
HOCTb MOJIOCTHOIC MUILEBAPEHUR ONPERE/IReTCA aKTMBHOCTBIO thepmen-
TOB CEKpPeTOB NMMILEBADHTEILHLX Mele3 B COOTBETCTBYIOLMX OTAENAX
NUEBapUTELHOTO TPaKTa.

Ilpucrenournoe, KOHTAKTHOE, WM MemOpanHoe, MHILEBapeHHE OT-
kpuiTo B 50-x ropgax Texyuero cronerus A. M. ¥Yronesmm. Takoe nu-
LEBAPEHHE MPOMCXOAMT B TOHKOH KMIIKe Ha KOJOCCATLHOW MNOBEpX-
HOCTH, 0Opa30BaMHON CKJIA/IKAMM, BOPDCUHKAMM W MHKDOBOPCHHKAMM
ee camsucTol 06osouku. MHAPOAM3 NPOMCXOAMT ¢ HOMOIIbLIO (pepMeH-
TOB, 4BCTPOEHHEIX» B MeMOpaHH MMKPOBOPCHHOK.

Boratel tdepMeHTaMM ¢JM3b, BHIEASEMas CAM3MCTOM 000/10uKoi
ToHKON xuiukyk (FO. M. Fanbnepun ¥ [p.), ¥ 30Ha UCHEPUEHHOU Kaem-
Ku, o6pazoBaHHas MMKPOBOPCHHKEMM M MYKOMOJMCAXAPHIHLIMM HHTS-
MM — IIMKOKaIMKCOM. B ciiM3m ¥ rMkokanukce HaXofATCs (pepMeHThH
NOAXKEeNyAOYHOH XKeJie3n, NepelueilMe U3 MOJOCTH TOHKOW KHILKH, W
cobcTBeHHO KMmeyHnie (epMeHTH, ofpasyiommecs B pesyibTaTe He-
MpepPLIBHEX MPOLUECCOB KMIIEYHOM CeKpeLMM W OTTOPIEHWA 3HTEpOLM-
LMTOB,

CrnenosatesibHO, NMPUCTEHOYHOE MHUIEBaPEHHE B IUMPOKOM €ro mno-
HMMaHMM COBEpLIAETCHA B CJIOE CIM3MW, SOHE IVIMKOKAJIMKCA ¥ Ha mNo-
BEPXHOCTH MMKDOBOPCHHOK C yyacTHeM Oosbuioro kosmuectsa cep-
MEHTOB KHILUKH ¥ NOMXEJTYJAOYHOH XeJyiesbl.
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B Hacrosilee BpemMs IpOLECC NMHLIEBapeHMs PACCMaTPMBAIOT KakK
TPEX3TANMHLIH. IOJIOCTHOE MMIIEBAPEHHE —- IDMCTEHOYHOE INMIIEBape-
Hue — BcacuiBanue, [losocTHOE NuUiEBApeHME 3AKJIIOYAETCH B HAYalb-
HOM TIHAPOJM3E NOJMMEPOB Z0 CTaaMH OJIMMOMEPOB, NPHCTEHOYHOE
ofiecneurBaeT HanbHEHMIYIO (DEPMEHTATMBHYIO AENONMMEPH3ALHMIO OJIH-
roMepoB B OCHOBHOM J0 CTaJMM MOHOMEPOB, KOTOpLIE 3aTE€M BCaChi-
BaKOTCH.

9.2.3. KoupeHepHbiii NMPUHIMO OPraHH3ALMK MHUINEBADEHHSA

H. I1. ITaBnoB cpapuMBa/ HEATEILHOCTD NMUILEBAPUTE/IBHOTO TPAaKTa
C KOHBEHepHHM XMMHYECKMM IMPOM3BOACTBOM. 3TOT «KOHBeliep» npen-
CTAB/SETCH B BHAE NOC/HEAOBATE/IbHON LEnv nerpafjaiuy MUl W ee
nuTaTeNbHuX BeilecTs. [InueBapuTeIbHLIA KOHBEHep 3aKUIIOYAETCH B
NPEeMCTBEHHOCTH CJIEAYIOLIMX NPOLIECCOB:

1) oprammbix: nuuIEBapeHMe B MNOJIOCTH PTa —- XKEJIYAOYHOE MMILE-
BapeHHe — KMIlLeYHOe NHIIEBapEeHHE;

2) (pu3MuUecKMX ¥ XMMMYECKHX: pasMesbYcHHe, YRIaXHeHue, Ha-
Gyxanue, pacTBOpeHME NHILM; JEHATYpaLMsi Oe/KoB; rMAPONM3 TOJM-
MEPOB [0 CTA[MH Pa3IMYHBIX OJIHTOMEPOB, 3aTéM MOHOMEPOB; MX TPaH-
CHOPT M3 MHILEBAPHMTENIBHONO TPAaxKTa B KPOBb M aMMOY;

3) nmonocTHOro M NPHUCTEHOYHOrO MHILEBAPEHMA OT LEHTPAJIbLHOM
YACTH IMMILEBON0 KOMKa B MEAYAKE K €ro mnmpMMyKo3a/llbHOMY CJIOK;
OT BepIUMHBl KMILEYHOH BOPCHMHKM K €€ OCHOBaHMIO; OT MOJIOCTHOIO
rMAPONK3a MMTATEJbHLIX BEWIECTB B TOHKOM KMILKE K NPOXOJIKEHMIO
€ro B 30He NMPMMYKO3AJbHOH CJIM3W, 3aT€M B 30HE IMIMKOKAJIMKCE M
HakoHel Ha MeMOpaHaX SHTEPOLMTOB;

4) rupgponusa Ha anNMKANBHLIX MeMOpaHaX SHTEPOLMTOB M TpaH-
CIOPTA B HTEPOLMT 0Opa3oBaBLIMXCH MOHOMEPOB, 3 M3 HEr0 — B WH-
TEPCTHHHAILHYIO TKaHb M 3aTeéM B KPOBb M JIMMOY;

5) depmenTaTHRHON [JeNONMMEpPH3aLMM IMTATE/BHHIX BEIECTB.
Ipu 3TOM B KaXJAOM MNPOKCHMMAJbMEE PACTOIONKEHHOM OTHENe OCy-
UWIECTRAAIOTCA IMPOLECCH, NMoBhilliaiolye MphexTUBHOCTD UX B CIEAYIO-
LEM, OUCTANBHEE PacCHOJIOEHHOM OTAge.

HuTerpalys, MpaBWIbHAA MOCACAOBATEILHOCTh PaboThl 3MeMEHTOB
HMILEBAPUTEIBHOrO KOHBeiiepa BO BPEMeHH M npocTpaHcTBe obecneyu-
BAIOTCH PeryJIATOPHLIMK MPOLIECCAMM Pa3/IMYHOIO yPOBHSH.

MdepMeHTaTMBHAA AKTMBHOCTb CBONMCTBEHHA KaXKAOMYy OTHeNy IH-
LIEBApHTE/IBHONO TPAKTa ¥ MAKCHMAJIbHA NPH ONpee/ieHHOM 3HAaY€HWH
PH cpepbi. Hanpumep, B xenylike NHMieBapMTENbHbIN npouecc ocy-
HWIeCTBAACTCA B KMcJoi cpene. [lepexopsiiee B ABEHAALATHIEPCTHYIO
KMIIKY KMCJIOE€ COEpIHMMOE HeWTPa/IM3yeTcs, M KHMIIeYHOe NuieBape-
HHE NPOMCXOAMT B HeWTpaNbHOM M caboOCHOBHOM cpefe, CO3AaHHOI
BBEACNAIOUMMHCH B KMILIKY CeKPEeTaMH — JKe/M4bi0, COKaMH MOXKesy-
JOYHOH Xenesn M KHMILIEYHBIM, KOTOPbi€ WHAKTHMBHDYIOT XXEJyHOo4Hbie
nencuxbi. Kuilieynoe nuiepapenye NpoMCXOAHUT B HEMTPAJIBHON M CJIa-
©GoocHOBHOI cpefie cHavyala Mo THMy MOJIOCTHOrO, 8 3aTeéM IPUCTEHON-
HOrO NMUlleBapeHHA, 3aBepIIAIOIIErocs BCcackiBaHMeM NPOAYKTOB FHAPO-
Jin3a (HYTPHMEHTOB).
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B HOpMa/BHHX YC/JIOBMAX OCHOBHOW TMADO/M3 MMIIEBHX BeLLECTB
3aBEpPIIAETCH B NPOKCHMANBHOM OTHENe TOHKOH KMIUKM, 2 NHCTAMbHLIH
ee OTAesl ABIRETCHA Pe3epPBHLIM, BKIKYAICLMMCH B MUIIEBAPHMTE/IbHLIN
MpOLEcC € LEMBI0 €ro KOMIMeHCaluy npy (yHKUMOHANBHON HefocTa-
TOYHOCTH NPOKCHMAIBHOIO OTHOEa KHIIEYHHKA.

IlepesapiBaHye NMILEBLIX BEIECTB B MUIECBAPHTENHLHOM TPaKTe.
Herpagauus nHIEeBLIX BEIUIECTB 110 THIY MOJOCTHOIO ¥ OPMCTEHOYHOTO
MMIIEBaPEHMA OCYLIECTBAAETCA THAPOMMTHYECKMMH  dEepMEeHTaAMM.
Kaxanifi M3 HUX WMeeT BhipaXKeHHYI0 B TOW WIM WHOH Mepe cybcTpar-
nyio creunguunocts. HaGop depMentos B cocTase cekpeTos nuuesa-
PMTEIbHLIX JXeJle3 H ucHepyYeHHOM KaeMKH TOHKOH KHMIIKM MMEeeT BHMIO-
BYIO ¥ MHIMBUAYaIBHYI0 0COBEHHOCTH, aJaNTHPOBaH K MEPeBaPHBAHMIO
TOM MMILM, KOTOpas XapakTepHa JJis HAaHHOrO BMAA JKHMBOTHOrO, ¥ TEM
MUTATE/BHBM BEIECTBaM, KOTopue npeobiafaoT B palHoHe.

9.3. MULUIEBAPHTE/IbHbIE ®YHKLMH
MULEBAPUTENIBHOTO TPAKTA

MIvumepapuTenbHBi TpakT (XKeIygo4HO-KHILEYHBLIH
TPaKT) — uYacTh MHMIIEBADMTENBHON CHUCTEMBI, MMeouas Tpybuaroe
CTpOEHHE M BKIOYAKOIAA MNMILEBOA, JXEAYIOK, TOJCTYI0 ¥ TOHKYIO
KHIIKY, B KOTOPHIX TPOMCXOAAT MeXaHWuyecKas M XWMMuecKas obpa-
60TKa nMUM M BCAacKIBAHME MPOAYKTOB TMAPOJM3A.

9.3.1. Cexpenus NMUILEBAPHTEbHBIX JKejie3

Cekpeuu s — BHYTPHKIETOUHbI Tpouecc obpazoBaHus M3 Be-
iL[eCTB, MOCTYNHMBIIMX B KJeTKy, cllequduueckoro npoAykra (cekpera)
OonpeAeseHHoro (PyHKUMOHAMBHONO HasHAaYeHMs M BbUIENEHHE ero 3
xeneaucTol KieTkH. CexpeTn MOCTYNaloT Yepe3 CHCTEMY CEeKPeTOPHELIX
XO[0B M NPOTOKOB B IOJIOCTh NHUILEBAPMTE/ILHOTO TPaKTa.

Cexpenys MHILEBADHTENBHLIX JXesie3 obecreuuBaeT HOCTaBKy B HO-
JIOCTh MMAIEBAPUTE/IBHOIO TPAaKTa CEeKPeTOB, WHIPEAHEHTH KOTOPHIX
TMAPONM3YIOT [MTATEJIbHHE BewecTsa (CexkpelMs THAPOJHTHYECKMX
ibepmeHTOB M MX AKTMBATOPOB), ONTHMH3MDYIOT YCJOBMA Sl 3TOrO
(no pH u ppyrum mapameTpaM — CeKpeLHs VIEKTPOJHTOB) H COCTOs-
HHE THAponu3yeMoro cyOcTpara (aMy/nbBIHpOBaHWE JIMIIHAOB COJIAMM
MENUHBIX KMCJIOT, HeHaTypauus OenxoB cOMAHO KMCIOTOI), BHIION-
HAIOT 3ALMTHYI0 ponb (CmM3b, OakTepMUMAHLIE BEIECTBA, MMMYHO-
TJIO0YIMHE) .

Cexpenya NUIIEBAPUTEBHLIX JKEJie3 KOHTPOJMPYETCH HepBHLIMMY,
TYMOpaJIbHLIMH W NapakpUHHBIMKM MexanvaMamH. IPEPexT 3THX BAMA-
HHIl — BO30y)XXeHHE, TOPMOXXEHHME, MOAY/ISLMS CEeKpelMHM TJaHAyJsio-
LMTOB — 3aBUCMT OT BUpa 3¢ddepeHTHHX HEPBOB M WX MEIUATOpPOB,
rOpMOHOB M ApYTYX (DM3HONOrMYECKH aKTMBHBIX BEIECTB, IVIAHAYJIOLH-
TOB, MeMOpaHHBIX DELeITTOPOB Ha HWX, MeXaHu3Ma JedcCTBHs STHX
BELLECTB HAa BHYTPHKJIeTOYMble nporecch. CexpeliMa JKeJle3 HaXoOHTCs
B MpPAMON 33aBMCMMOCTH OT YPOBHSA MX KPOBOCHa0JKEHMA, KOTOpoe B
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CBOIO OuYepegb ONpee/AeTCH CEKPeTOPHOH AKTHBHOCTBIO Xenes, 00-
pa30BAHHEM B HHUX MeTabO0JIMTOB — BA30AWIATATOPOB, BAMSHHEM CTH-
MY/IATOPOB CexpeliM¥ Kak BasofunataropoB. KonmuecTBo cexpera xe-
Ne3nl 3aBHCHT OT YMCJIa OJHOBPEMENHO CEKPETHDPYIOWMX B HeH raHmy-
nouuToB. Kaxgasn Jejie3a COCTOMT M3 IMAaHAY/IOLMTOS, aupaﬁa'runalo
HMX pasHbIE KOMTOHEHTH CeKpeTa, ¥ MMEET CYWECTBeHHHe ocoben-
HOCTH peryfisumu. 3To ofecrneunBaeT LWIMPOKOE BAPBMPOBAHKE COCTaBa
¥ CBOHCTB BHIEJAEMOro Xese3ol cexpera. OH H3IMEHAETCH TakKXe Mo
Mepe MpOABHXXEHHR MO MPOTOKOBOW CHCTEME JXEJie3, I/ie HeKOTOphie
KOMIIOHEHTH CeKpeTa BCACKHBAIOTCH, APYTHE BHIENSIOTCH B MPOTOK €ro
rnaHaysoluTaMu. U3MeHenus konvuecTBa M KayecTpa CeKpeTa afanTH-
poBaHbLl K BHIAY NPMHATOH MHULM, COCTAaBY M CBOWCTBAM COJEPXHMOrO
NMIEeBAPUTEIBHOTO TPaKTa.

[Onn NHIEBapHTEIbHHEX JKeJie3 OCHOBHBIMM CTHMY/IMPYIOIIHMH CeK-
PeLHI0 HEPBHLIMM BOJIOKHAMHM ABIAIOTCA MAPacHMIATHYECKHE XOJIH-
HepruYecKMe aKCOHBl MOCTraHIJIMOHAPHLIX Helponos. Ilapacumnaru-
yecKkas ACHepBaliMsi eJie3 Bh3BBAET pasHoi [IHTEIbHOCTH (Ha He-
CKOJbKO AHel ¥ Heleb) runepcexpenyio xeje3 (0cobeHHO CMOHHBLIX,
B MeHbINEH Mepe XeEJNYAOYHHX) — NapaJHTHYECKYIO CEeKPeLHIo, B oC-
HOBE KOTOPOIi JIeXXHT HECKOJIbKO MexaHusMoB (cMm. pasgen 9.6.3).

CuMnaTuyeckHe HEHPOHW TOPMOSAT CTHMY/JMPOBAHHYIO CeKpeLHIo
H OKa3bBAIOT HA XeJe3n TpodHuecKwe BIMAHHA, YCWIHBAA CHHTE3
KOMIIOHEHTOB cekpeta. JdybexTn 3aBMcAT OoT Buaa meMmOpaHHbix pe-
LEeNnTOpoB — O~ M [-afpeHOpeLENTOPOB, Yepe3 KOTOpbie OHHM pPeaiH-
3YIOTCH.

B po/M CTMMYJATOPOB, MHTHOMTOPOB M MOAYJIATODOB CEKpPELHM
Mesie3 BhICTYNAKT MHOTHE MacCTPOMHTECTHHAJIbHbLIE PETY/IATOPHLE Mel-
THABL

B ecTecTBEHHBIX YC/IOBHUSIX KOJIHYECTBO, COCTAB M INHAMHKA CeKpe-
UMM NHUIEBAPHTEIBHLIX JKeJie3 ONpeAe/sioTcs COOTHOIUEHHWEM OJHO-
BPEMEHHO M MOCJEAOBATE/NbHO HEHCTBYIOLMX PperyJfTOPHBIX MeXa-
HH3MOB.

9.3.2. MoTtopHas (bYHKUMA MHIEBAPHTENILHONO TPAKTa

MoTopHas, WM aABHraTeabHas, (PYHKLMA OCYLUECTBASNETCA Ha BCEX
3Tanax npouecca NuiueBapeHHs. B NuEeBapHTeNbHOM TPAKTE MPOMC-
XOOAT MPOHM3BOJIbHLIE H HENPOM3BOJIbHBEIE, MAKPO- M MHMKPOMOTOpPHBbE
sinienns. [lpweM, MexaHuyeckas nepepaboTka NMiLM B XOne XEBaHMA,
[JIOTaHHe, 3aJlepiKKa B JKeAyliKe ¥ 3BaKyalMs ero copepXuMoro B Ku-
IIEYHMK, COKpalleHWsi M paccialiieHus JKeJYHOro mNy3bps, Nepeme-
NHMBaHKE M MepeIBHUKEHHE KMILEYHOro COREpXKHMMOro (Xmmyca), nepe-
PacnpefenieHHe [aBJIeHMs B OTAEJaX TOHKOH KHILKH, NMepeMeiuvBaHMe
MPUCTEHOYHOr0 CJIOA XWMYyca, MEpPeXol XHMyCca ¥3 TOHKONW KHILIKH B
TOJICTYIO, COKpallleHMe M pacciabiienne cpHUHKTEPOB, HBHXKEHHA TOJ-
CTOH KMIIKH, Heoﬁxo.tmuue oA opMupoBaHia Kana ¥ medexaumm,—
OCHOBHLIE MOTODHHIE TIPOLECCH], ODecrmeuMBalolHe NMPOLEece MuileBa-
PEHHs B Pa3/iMYHLIX OTAENAX NMULIEBAPMTEILHOIO TPaKTa.

Hzmenenne TOHyca M NEPUCTAIBTHKM BHIBOAHWX TNPOTOKOB IHILE-
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BapMTE/IbHLIX JXKeJie3, COCTofAHMe X cipHHKTepoB obecneunBaior BhiBe-
deHWe NMilleBapuTe/ibHbiX cexkperoB. K MoTopuke Taxe OTHOCATCH
[ABHXXEHHS BOPCMHOK M MMKPOBOPCHHOK.

Cnapkue MBillLBl MHLIEBAPHTENBHOrO TpakTa obpasoBamsl rnap-
KMMH MBILLIEYHLIMH KIeTKaMM (MMOLMTH), obnajalolmMy psfoM cre-
pudyueckux ¢u3nosornyeckux cpBoiicTe (cM. pasgen 2.4.1.7). Muo-
LMTH IUVIOTHO YIAaKOBaHH B NYUYKM W COedUHEHHI HEKCYCAMM. IMyuox
cuMTaeTcs (PYHKUMOHANBHON enuHHMIleH rnaakod Meiumbl. ITyudox mu-
HEPBHPYETCH HEPBHBIMM TEPMHHANAMM, OH TaKKe NOJy4YaeT MeENKYIO
aprepuony. Hefipomeauatopsl ¥ ¢hH3HONOrMYEcKH aKTHBHLIE BELUECTBA,
BHIIEAIIHE W3 KPOBHM B WHTEPCTULMANBHYIO MXHAKOCTH IyYKa, OKasbi-
BalOT HA €ro MHMOLIMTH BO30Oy)XJaIOMe W TOPMO3HbE BIMAHMA.

l'nagxue MBILULL NMHLIIEBAPHMTEBHOIO TPAKTa OTHOCHTCH K rpynmne
YHMTAapHHX M ofnagalor cnocoOHOCTBIO CIOHTAHHOIC PUTMHYECKOrO
noaﬁy;x,u;enua ¥ CBOMCTBAMM CHHUMTHA. PacTsmenuwe MNaJKWX MbILILL
BH3LIBAET OEMONAPH3ALHI0O MX MEMGPBH H MBILIEYHOE COKpalleHWe.
BereTaTMBHBE HEPBH, FOPMOHH W NAParopMOHB M3MEHSIOT YACTOTY M
CWIy 3THX COKpauleHMii B luMpokux npefenax. Ha nporsxenuu ruiue-
BapHTEJIBHOIC TPakTa MMEETCH HECKOJbKO BOAHTE/IEH pUTMa ero co-
KpaLleHuil. 3TH BOAMTENN PHTMa OCOOEHHO YYBCTBHTEJLHE K (pH3HOJIO-
rUM4ecKd AKTHBHHM BeliecTBaM M NOMAy4awT oOWILHYI0 WHHEpBALMIO.

CrnioXHOCTb IBHXXEHMI NMHUIIEBApHTE/ILHONO TpakTa obecneuvBaercs
Ha/MYMeéM B HEM CJIOEB M NYYKOB TJAaIKMX MBILOL, HWAYLMX B Pa3HbIX
HANMpamIeHMsX, NpM paccaafyieHMH WM COKPALEHWM KOTOPHIX YMeHb-
IIAETCH WIM YBEJMYMBACTCA TOHYC KMLIKM M M3MEHSETCH MPOCBET IH-
UIeBapUTEABHOIO Kavana. BosHa cokpawenmii M paccaabyieHns Kpyro-
BHX MBIIIL NPOABHraeTca BAOJL NMUILEBAPUTE/ILHOrO KaHala, co3/ianas
€ro nepucTansTHYeckMe cokpaljenus. CornacoBaHue coKpaluenuii pas-
JMYHBIX MBIILIEYHHX ITyYKOB OCYLIECTRIHETCH MOCPE/CTBOM mnepude-
pHYecKoil MHTPaMypa/ibHol HEepBHOH CHCTEMBL.

B nuiueBapMTeNbHOM TpakTe okosio 35 comHKTEpOoB (MKOMOB) —
CnelMaibHbIX 3aMBLIKaTeNbHbIX aNmnapaToB, COCTOALIMX M3 CKOIUVIEHHMA
NpeuMYLIEeCTBEHHO LMPKYJISPHO Paclo/Io)KeHHWX MbIIeyHbIX MyYkoB, a
TaKkMe MblIIEYHBIX MYYKOB COHPAALHOrO ¥ NMpOAO/BHONO HAlNpaBRIECHH.
CokpallleHHe LMPKY/JISPHO PacHO/ONKEeHHHX MBILEYHHX My4KoB obe-
CrneuMBaeT CMbIKaHKe M yMeHblleHue npocseTa CPHHKTEpa, COKpalle-
HME CHMPAJBHO M TIPOAOJIBHO PAaCIOJIOMEeHHHX [yYKOB YBEJHYHBAET
npoceer cuHKTepa. CHUHKTEPH BWMOMHAIOT POJib KianaHos, obecne-
YUMBAIOIMX JBH)XEHME MULLEBOrO COMEPXXHMMONC B KayJaibHOM Hampas-
JIEHHM, OJHOIMpaBIEHHOE [ABHXXEeHWe NUIIEeBapUTEJIBHBIX CEKpeToB, pas-
oflueHye OTHE/NOB NHMIIEBADHTENBHOrO TPaKTa, rie NHIIeBapeHHe npo-
MCXOHMT Ha XapakTepHuIX I HHX 3Tanax.

B xocopaMHALMM MOTOPHMKH NMHLIEBAPDHTENLHOrO TPAaKTa BejinKa pojb
MMOTEHHBIX MeXaHM3MOB, nepudepHieckoii (MHTPa- H IKCTPAMYDAIb-
HOH) ¥ LEeHTpanbho#l HepsHoM cuctemul. [locregnsAs MMEET BaXHOeE
3HaYeHHe B MYCKOBhLIX BIMAHWAX Ha OPraHbl NMLIEeBapeHH:d, B W3MeHe-
HUM WX PEAKTHBHOCTH, MMTErpaLiM MOTOPHOM M cexpeTopHO#H ¢hyHk-
UMH NMIUEBapUTEIBHOTO TPaKkTa, ero ajanTalidM K BHAY TpPMHATOM
TTHLLH.
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ﬂ-apacnmna'ruqecme BIHAHHMA [PEUMYLUCCTBEHHO MOBHILUIAKT MO-
TOPHYIO BKTHBHOCTb IHMIIEBAPUTE/IBHOrO TPaKTa, HO B COCTaBe Guryx-
HalOLMX HEPBOB MMEKOTCA BOo30YXKAAKIME M TOPMO3AILHE MOTOPMKY
HepPHHE BoJIokHA, CHMNaTHYeCKHEe BIMAHKMA 3aKII0Yal0TCH B OCHOBHOM
B CHMJXEHMM MOTOPHOH AKTMBHOCTH. HepBHbie, ropMoHabHEE M mapa-
FOPMOHA/IbHLIE RIMAHHSA CO3AAKT cOYeTaHHLE OpPraHHbIE M MeXXOopraM-
Hbleé BHyTpHcHcTeMHRe 3ddexTnl. Tak, xemuepnjeneHre oCylECTRIA-
€TCH COKPALEHUAMM JKENYHOrO My3ups NpH OTKPHTOM chHHKTepe
NeYeHOYHO-TIoIKeAyaounoi amnynanl (chwuktep Omam); XeaypmouHas
BBaKyalMsi — NPH COKPalleHMM aHTPa/IbHON HacTH XeayJka, HO pac-
cnabsiensom chMHKTEpe NpHUBpaTHHUKA (MMWiopHyeckuil cuHKTED).

9.3.3. BcacbiBaHHe

BcacuBaHHe — MNPOLECC TPAHCNIOPTa KOMIIOHEHTOB NHILM M3
NOJIOCTH MHHIEBAPMTENLHOrO TPaKTa BO BHYTPEHHIOI Cpeay, KpoBb M
numpy opranusma. Bcocapmvecs BewecTBa pa3HOCATCH [0 OPraHM3My
M BKmoyaloTcs B oOMeH BewecTs TkaHeii. B mosoctd pra xummueckas
obpaGoTka nMuUM CBOAMTCH K YacTHYHOMY THAPOJIM3Y YIVIEBOXOB
G-aMHIA30M CJIOHB, MpY KOTOPOM KPaXMasl paclielUiseTcs Ha OeK-
CTPHMHB, MAJBTOOIMIOCaXapuan u MaiabTo3y. Kpome Toro, spems: npe-
OblBaHNS NMIM B MOJOCTH PTa HE3HAYMTE/LHO, MOJITOMY BCACHBAHHA
3feck MNPaKTH4YeCKH He npoucxofu?. OMHAKO M3BECTHO, YTO HEKOTOPhiE
(hapMaKo/iOTHYECKHE BELIeCTBA BCACHIBAIOTCH OLICTPO, M 3TO HAXOAMT
npvMeHeHHe Kak criocof BBEEHMA NeKapCTBEHHLIX BEIeCTB.

<B_xenyike BcachBaeTca HeGOJBLIOE KOMMYECTBO AMUHOKHCAOT,
DIIOKO3bI, HECKOMBKO 60/blIe BOAK ¥ PACTBOPEHHHX B Heli MMHepasb-

HBIX COJIEH, SHAYHTENLHO-BCACHBANNC DACTROMIE ANKOMNIR.
BecacnipaHHe NHTATEJbHBIX BeleCTB, BOAH, VIEKTPOJIHTOB OCYy-

LIECTB/SETCHA B OCHOBHOM B TOHKO# KHUIKE W CONPSIKEHO C THLAPOJM-
30M NWTaTeJbHBIX BeuiecTs. BcachBaHHEe 3aBMCMT OT BEJIMMMHBLI MO-
BEPXHOCTH, Ha KOTOPOH OHO ocyulecThasetTcs. OcobenHo BesMka no-
BEPXHOCTh BCAcHIBAHMS B TOHKOH KMIIKe. V yesioseka MOBEPXHOCTDH
camsucToi 0bosoukH ToHkoR kMiuKM yBenwueHna B 300—500 pas 3a
CYET CKJIAJIOK, BOPCHHOK M MMKpoBopcusok. Ha 1 mm* camsucToii 06o-
n0uKM KMIKH npuxopuTcs 30—40 BOpcHMOK, 2 KaXHH BHTEPOLMT
umeer 1700—4000 mmkposopcunoxk. Ha 1 mMm* mosepxHocTH KHLuey-
HOro snuTeua npuxogutcs 50—100 MaH MMKPOBOPCHHOK.

Y B3pocioro yenopeka YMCNIO BCACHBAICIIMX KHIUEYHHX KIETOK
cocrapnsier 10'%, a comatmuecknx xrerox — 10'°. Ma aroro caeayer,
YTO OfHA KHINEYHAs KIeTKa obecneunBaeT MUTATENbLHLIMY BEILECTBAMU
oxo/io 100 000 ppyrux KieTok opraHM3Ma YeN0BEKa. ITO MpeAnosiaraer
BHICOKYK0 aKTMBHOCTb BHTEPOLMTOB B THADOJIM3e M BCACKIBAHAM NMUTa-
TEJbHLIX BelecTB. MHKPOBOPCHHKM NOKPHTH CJIOEM T[NIMKOKANIHKCA,
ofpa3sylomero M3 MyKONOJMCAXAPDHAHLIX HMTEH Ha ANMKAJNBHON MO-
BepXHOCTH CJioi Tovmumnol ao 0,1 mxm. Hutv cBAsann mexay coboi
KaNblHeBLIMH MOCTHUKAMM, YTO ofycioBamBaer dopmuposarnue 0coboii
cet. Ouna obnanaer cBojicTBAMM MOJIEKYISEPHOIO CHUTa, pas’jeNsiolero
MOJMIEKY/I6l 10 WX Be/vumHe ¥ 3apany. CeTb MMeeT OTpHUATEILHBINA
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3apAn ¥ ruapoMAbHA, YTO NPHAAET HANPaBACHHLI W CENeKTHBHbI
XapakTep TPaHCNOPTY Yepe3 Hee HU3KOMOJIEKYIAPHKIX BELECTB K MEM-
6paHe MMKPOBOPCHMHOK, NpENATCTBYET TPAHCHOPTY 4Yepe3 Hee BHCOKO-
MOJIEKYNAPHBIX BElECTB ¥ kceHobuoTukos. T'/MkoKaIMKe yaepkupaer
Ha MOBEPXHOCTH IMMTEMA KMINEYHYIO C/IM3b, KOTOPas BMECTE C IJIMKO-
KaJIMKCOM aJcOpPOMpYeT M3 NOJIOCTM KMIUKM THAPOJWTHYecKHe dep-
MEHTHI, MPOAO/IKAIOIME TOJIOCTHOH THAPOAM3 NMHUTATE/bHLIX BELLIECTB,
NPOANYKTH KOTOPOro NEPEeBOJATCH Ha MeMOpaHHbIE CHCTEMB MMKPO-
popcuHok. Ha HuX 3aBepliaeTcs THAPOJIH3 MHMTATEILHBIX BELLECTB
0o THIY MeMOpaHHOrO NHMILEBAPEHMA C MOMOIUBIO KMIUEYHHX dep-
MeHTOB ¢ o0pasoBaHMeM B OCHOBHOM MOHOMEPOB, KOTOPHE BCAChi-
BAIOTCHL

BcachiBanMe pa3/IMYHBIX BEIECTB OCYLUIECTBJISETCH pasHbLIMM Me-
XaHH3MaMH.

BcacwBaHue MAaKPOMOJNEKYJ M HX arperatos IpoMc-
XOOMT nyTeM (parolMTosa M NMHHOUMTO3a. ITH MEXaHHW3IMB OTHOCATCA
K sndoyuro3y. C HAOLMTO30M CBS3aHO BHYTPHMKJIETOYHOE MMiLEeBape-
HHe, OHAaKO pPHA, BELIECTB, MoONaB B KJIeTKy NYyTeM 3HIOLMTO3a, TPaH-
CIIOPTHPYETCH B BE3MKYJle 4Yepe3 KJIETKY M BHIEIRETCH M3 Hee MyTem
3K304UTO3d B MEXKJIETOYHOE npocTpaHcTBO. Takod TpaHMcIopT Be-
IIeCTB Ha3BaH Tpancyurozom. OR, BuaMMO, U3-32 HebGosbiloro obbema
HE HMEeT CYMECTBEHHOTO 3HAYEHMs BO BCACHBAHHM THTATEIbHBIX
BEIECTB, HO BAXeH B MepeHoce HMMYHOIVIOOY/IMHOB, BHTAMHHOB, (hep-
MEHTOB M T. J. M3 KMIIEYHWKA B KPOBb. ¥ HOBOPOXJEHHHX TPAHCIMTO3
BaXeH B TpPaHCNOpTe GE/IKOB IPYAHOro MOJIOKA.

HexoTopoe KOJMYECTBO BELIECTB MOXET TPaHCIOPTHPOBATBCH IO
MEeXKJIETOYHBM npocTparcTeaM. Tako# TpaHcnopT HaswBaeTcs _nep-

Zcopfyueii. C noMowpio NepcopdLMy NEpeHOCATCH YacTh BOAK M 3K~
TPOJIMTOB, @ TaKJ)Xe JpyI'Me BeIecTBa, B ToM uMcie Genku (amturena,
amneprensl, (bepMEHTH M T. I.) M gaXxe GaxTepum.

B npouecce BCachHBaH¥ A MHKPOMOJIEKYJ— OCHOBHBIX
NPOAYKTOB THAPOJIM3a NHTATEIbHWX BEIECTB B IHIIEBAPHTE/IBHOM
TpaKTe, a TakKMe JNeKTPOJMTOB Y4YacTBYeT TPM BWJAA TPaHCTIOPTHHIX
MeXaHM3MOB: NMACCHBHLIA TpaHCHIOPT, obsieryernas anddy3us W aKTHB-
Huiii Tpancnopr. Haccuensil Tpancnopr Biiouaer B cedbs pudipyauio,
ocmoc ¥ wnbTpaumw. Obaezyennas Oughghy3us OCyLIECTBARETCHA C
noMowpio 0COOX MeMOpaHHLIX NMepeHoCuYMKOB H He Tpebyer saTpaTnl
SHEPrMM. AKTUSHBII TPAHCHROPT — NEPEHOC BELIECTB Yepe3 mMemOpaHbi
MPOTHB 3NIEKTPOXMMHYECKOT0 MK KOHLUEHTPALHOHHOIO rpajHeHTa C
3aTPaTOl PHEPTMM M MPH YYACTHH CIELMATBHBIX TPaHCMOPTHHX CHCTEM
(MeMOpaHHLle TPaHCIOPTHHE KaHaIbl, MOGWIbHEE MEPEHOCYMKH, KOH-
cdopmarMonHbie nepeHocurku). MemOpaHm MMEIOT TpaHCIOpTEpHI
MHOIMHX THMIOB. JTH MOJIEKYNSpHLIE YCTPOHCTBA NEPEHOCAT OOMH WAY
HECKOJIbKO THIOB BellleCTB. HacTo TPaHCNIOPT OfHOIO BELIECTBA COMpPA-
KeH C [ABUXeHHeM JDYroro BeIlecTBa, NepeMelleHHe KOTOporo Mo
rpajiMeHTyY KOHLEHTPALHHK CAYXUT MCTOYHHKOM 3HEPIUM A COTIpArae-
MOTO TpaucnopTa. Yauie Bcerc B TakoH poOJM MCNONB3YETCH NIEKTPO-
xuMuyeckuil rpaguent Na'. HatpuiizaBucyMbiM NMPOLECCOM B TOHKOM
KHILKE ABAAETCA BCACHBAHWE [NIOKO3bI, MAJAKTO3b, CBOOOAHLIX aMM-
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HOKHMCJIOT, AMMNENTHAOB ¥ TPHNENTHOOB, CONEH JKEeMHHX KHCIOT, Orm-
pybuna w psna apyrux sewects. HaTpuiisasucumelii TpaHcnopT ocy-
LIECTBIAETCA M Yepe3 CrelHa/ibHble KaHAIL, ¥ MOCPEACTBOM MOOWIb-
HbIX TepeHocHMKoB. HaTpwmiisasucuMblie TpaHCIOPTEPH PACMIONOXKEHbI
Ha ANMKAJbHLIX MeMOpaHax, a HaTpueBhie Hacocs — Ha Gasonartepans-
HuXx MeMOpanax 3HTepouMTOB. B TOHKOM KMIllke CYUIECTBYET W HATpHii-
HEe3aBHCHMLIH TPaHCNOPT MHOTHMX MOHOMEpPOB MHUUEBHX BellecTs.
TpaHCTIOpTHLE MEXAHH3MHE KJIETOK CBA3AHL C JAEATEJbHOCTbIO HOHHBIX
HACOCOB, KOTOpHE Hcronb3yior 3Heprmio AT® ¢ nomousio Na't,
Kt-AT®asn. Ona obecneuuBaer rpafHeHT KOHUEHTPaLMii HATPMR
KaJiMs MeXXJAY BHe- H BHYTPMKJIETOYHOH MHAKOCTAMH M, ClesoBaTeNib-
HO, yuacTByeT B obecrieueHHMM 3Heprueli HaTPUIH3ABHCHMOrO TpaHcnop-
Ta (u MemOpaunex noreHumanos). Nat, Kt-AT®asa sokaiusoeana
B Oasonmarepamphoii memDOpame. [locsenyiouiee OTkauMBaHWE MOHOB
Nat u3 wierok uepes 6asonatepanbHyio Membpany (uTo co3jaer rpa-
AMEHT KOHUEHTPALMM HATPM# Ha anukalbHoM MemOpane) cBAsaHo C
saTpaToi anepriu ¥ yyactdem Nat, K*-AT®a3 stux membpan. Tpan-
cnopT MOHOMEpPOB (AMMHOKMCJIOT M I[VIIOKO3H), 0Opa3sopaBluXCs B
pe3ynbTaTe MeMOpaHHOIrO rUApO/IM3a AMMEPOB HA aNMKaNbHON MeM-
Gpare KMILEYHBIX SMUTEIHOLMTOB, He TpeGyer yuacTs voHos Na' w
ofecnieunBaeTcs 3uepruell  (PEPMEHTHO-TPAHCIIOPTHOIO  KOMILIEKCA.
Momnomep nepepnaetcs ¢ (hepMeHTa 3TOrM0 KOMIUIEKCA B TPAHCIOPTHYIO
cucTemy 6e3 mnpemsapuTesibHoro nepesoga B npememOpammyo Boa-
Hy1I0 (a3sy.

CxopocTb BCAcHIBAHHS 3aBHCHT OT CBOWCTB KMIIEYHOIO COHEpKM-
moro. Tak, PM MPouUMX pPaBHHX YCJAOBHAX BCACLIBaHME MIET OmicTpee
OPY HeHTPaJbHONH peakiyy 3TOr0 COHEPIKHMOrO, 4YeM IPH KMCJIOH M
LEOYHOM; U3 H30TOHHYECKOMH cpefill BCACHIBAHWE INEKTPOJHTOB M M-
TaTeNbHLIX BELUECTB NPOMCXONMT OLICTpee, YeM U3 FHIO- U FHIIEPTOHM-
YecKoH cpeabl. AKTHMBHOE CO3JaHME B IIPHCTEHOYHOH 30HE TOHKOM
KHILKH C MOMOLIBIO ABYCTOPOHHErNO TPaHCNOPTa BElECTB CJIOR C OTHO-
CHTEJIbHO MNMOCTOAHHLIMM (bl’!!illKO—KHMH‘IeCKMH CBOHCTBAMM SBAAETCH
ONTHMANBHLM JIfiA CONPSXEHHOrO MHAPOIM3a W BCACHBAHUA NUTATE b~
HHX BELeCTB.

[NoBbllleHHe BHYTPHKHMIIEYHOrO [JAB/IEHHS YBEJMUMBAET CKOPOCTH
BCACHIBAHMA M3 TOHKOM KMIIKM PacTBOpa NoBapeHHoH comM. 3To0 yka-
3LBAET Ha 3HayeHue (PHABTPaUMM BO BCACHIBAHMM W POJb KMILEYHOMH
MOTOPMKM B 3TOM npouecce. MoTopuKa TOHko# kMlky obecneumsaer
nepeMeliMBaHHe MPUCTEHOYHOrO CJION XMMYCa, YTO BajKHO JJIA THAPO-
JIH32 M BCACHBAHMA ero npofayxToB. JlOKasaHo NPEHMYLLECTBEHHOE
BCachbiBaHHE PasHLIX BElIECTB B Pa3/IMYHBLIX OTHAENAX TOHKOH KHLUKH.
Honyckaercs BO3MOMHOCTD CHNENHaNW33aLMM pasHLX TPynm 3HTEpo-
IMTOB Ha NpPeMMyILIeCTBEHHON pe30pOuMM Tex WIM MHLIX MMILEBhLIX
BELIECTB.

Bosbllloe 3Ha4yeHMe [/ BCACHIBAHHS MMEIOT JABHIXEHHS BOPCHMHOK
CAM3KUCTON ODOIOYKM TOHKOH KHMIUKM ¥ MMKDPOBOPCHMHOK 3HTEPOLMTOB.
CoxkpauieHusiMy BopCHHOK aumda ¢ BCOCABIIMMMCH B Hee BEILeCTBaMy
BHIAB/IMBAETCH M3 CHHMAKOWEACcs MOJOCTH JHM(pATHYECKHX COCYAOB.
Hannume B HHMX KJIanaHOB NpensATCTBYeT BO3BpaTy nwmdhi 78] cocyn
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NpH nocenyiowem pacciaabaenuy BOPCMHKH M CO3AaeT NPHCACHIBAIO-
wee OeiicTBHE LEeHTpaibHOro JumdpatTnyeckoro cocypa. CokpaiieHus
MMKPOBOPCHMHOK YCHJIHBAIOT SHAOLMTO3 M, BO3MOJXKHO, ARISIOTCH OfHHM
U3 ero MeXaHu3MOB.

HaTouwak BOPCHMHKM COKpallaloTCs pefko M ¢jabo, npu HaIKuMM B
KMIIKE XHMYyca COKPaleHHMsi BOPCHMHOK YCWIEHHW M yvameHw (mo 6
B 1 mMu y cobaku). Mexaunueckue pas3fipa)xeHMs OCHOBAHM# BOPCM-
HOK BbISBIBAIOT YCWIEHHE MX coKpaiueHui, ToT Xe addext nabmogaer-
CA Top BAMSIHHEM XMMHYECKHX KOMIIOHEHTOB IMHMLIH, OCOGEHHO mpopyxK-
TOB €€ IMMApOJM3a (NenTHAb, HEKOTOphe AMHHOKHMCJIOTHI, TIOKO3a M
SKCTPaKTHBHBle BeulecTBa mumiM). B peanusaimm 3mMx Bo3geicTeMi
onpefe/ieRHas poJib OTBOAMTCH MHTpaMypalbHOM HEpBHOH cHcTeme
(TopCc/M3vCTOS, WIH MEHCHEPOBCKOe, CILIeTEHHe).

KpoBb CHITHX XMBOTHBLIX, NMePEJMTas rOJIOAHHM, BHI3LIBAET ¥ HUX
yCHIeHHe ABHMXXEHHs BOpcHMHOK. CUMTaloT, YTO NMpM AeiCTBHM KHCJIOro
XEJyO4YHOro COIEPMMOro Ha TOHKYIO KMLIKY B Heil ofpasyercs rop-
MOH BWUIMKHHUH, KOTODH¥ 4Yepes KDOBOTOK CTMMYJIMPYET HBHXKEHWS
BOpCMHOK. B ouMmeHHoM Buze BWLUIMKMHMH He BhifelieH. Ckopocth
BCACHBaHMs M3 TOHKOH KMIUKM B Oo/bllOH Mepe 3aBUCHMT OT YPOBHA ee
KpoBocHaOxeHus. B CBOIO OYepenb OHO YBEMUMBAETCS NpH HAMMYHH B
TOHKOH KHIIKe NMPOAYKTOB, NOAJEMAUHX BCACKIBAHUIO.

BcacniBanue NMTATENBHBIX BEIECTB B TOJCTOH KMIIKE He3Ha4Mm-
TeNbHO, TAK KaK NPH HOPMAJbLHOM NMiLeBapeHMM 6OIbIIAS YACTH MX
yXe BCOcanach B TOHKOH Kuiuke. B Tonctoii xuike pcacuipaetcs 6oan-
110 KOJMYECTBO BOABI, B HeOOJBIIOM KOAMYECTBE MOIYT BCACHIBATLCH
r/II0K033, AMMHOKHCIOTH M HEKOTophle npyrue semectsa. Ha 3rom
OCHOBaHO MNPHMEHEHHE TaK Ha3LIBAEMBIX NHTATE/JbHLIX KIH3M, T. €.
BBEIEHHE JIETKOYCBOBEMBIX NMUTATE/JIBHHX BELIeCTB B NPAMYIO KHILKY.

BcacriBanve pa3/IHYHBIX BELLECTB WMEET CYLUECTBEHHBbIE Pas/vuuMs,
KOTOpHE paccMaTpuBaioTcs B pasuene 9.6.6.

9.3.4. MeTonbi M3yYeHHS NMHIEBAPHTENbHBIX (DYHKIHA
9.3.4.1. FIxcnepumenranvrblie MeTodnl

Ocrpbie onbithl. OcTphie ONHTH Ha HAPKOTH3WPOBAHHBIX KHBOTHBIX
MpORO/XKAIOT NPUMEHNATh /s pPELIeHMs aHaIMTHYecKMX 3axa4. [as
ITHX KE LEeNelH MCMOJIBL3YIOT ONBITH HA M30JMPOBAHHLIX in vilro opra-
Hax, TKaWaX W Kierxkax. Hanpumep, MembpaHHoe nmiuesapenne 6buto
OTKPBITO M [ETAJbHO MCCJAENOBAHO B OCTPHLIX ONBITaZX Ha M30JMpOBaH-
HBIX OTPE3KAaX TOHKOH KMIUKM KpPhIC, OJIHAKO MEPEHOC Ppe3y/IbTAaToB
TaKHX ONLITOB Ha AEATE/ILHOCTE LEJIOr0 OpraHM3Ma OrpaHMYEH.

MeTonbli XpPOHWYECKONO 3KCTiepuMeHTa. [IpMHUMD XpOHHYeCKOoro
JKCMEPMMEHTa 3aK/II0YaeTCA B XMPyprudeckod (omepaTMBHOHM) mom-
TOTOBKE JXMBOTHHX, B XO#e KOTopo# HaxjlalmsaiorT c¢ucryny (orsep-
ctHe, cHabXxeuHoe crieuManbHOW TpyOKoM, BHIXOAALIEH HapyXy) TOro
WM HHOrO OTHEJIa NMWIEBAPHTEIbHONO TPAaKTa MW BHIBOAHBLIX IPOTO-
KOB TMHMILEBapPHMTE/IbHBEX XeJe3. OnuiTi CTaBAT Ha BH3A0POBEBLIMX
nocjie onepauyy KHBOTHLIX.
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Puc. 9.2. 3sodaroromuposannan cobaka ¢ ducTynoi xenynxa. ONET «MHHMOIO KOpM-
NCHUAS.

B. A. Bacop (1842) ycnewHo npoMs3BesS oOnepanyi0 HANOXKEHWMS
ductysm xenyaka y cobax. Ilpy pajbmediiieM ycoBepiieHCTBOBaHMM
3TOM onepauuM B XKEJYJO4YHOM cBHIlEe (PHKcupoBanu TpyOky, xoTopyio
BHE ONWTA 3axpuiBajiu npobkoii. OTKPHEB ee, MOXHO ObUIO MOMyYaTh
CONEPMHMOE JKENYIKa.

B naboparopum U, I1. [Nasnosa y Takux cobax 6mnsa BenosmHeHa
onepauma 330¢paroromuy (nepepesxa nuwesona). [Nocne saxuBneHus
paHLl NMPOM3BOAKIM «MHMMOE KOpPMJeHue» cobaku: oHa esia, HO MMILa
BHIAZaia M3 OTBEPCTHA NMHIIEBOJA, a U3 OTKPHTON Xenymo4Hoii ¢uc-
TyAe umBaics cok (puc. 9.2). Cok B YMCTOM BHAE TONYYaid Y cobax
C M30JIMPOBAHHLIMY BHIKDOGHHLIMM B XMDYPrHYeCcKHX oMnepauysx H3
pa3MuHBIX 4YacTeii Jenypka xeaypoukamH (puc. 9.3). XKenymouek,
BHKpoeHHHH no metopy [lamnosa, B otnmuMe oT Xeaymouka efimen-
raiiHa MMEeT COXPaHEHHYK BarycHyIi0 MHHepBaumio 4 Oonee nojHo
OTpaXKaeT CeKpeLyIo B 60bLIOM JKeayaKe, rae HaeT MUIEeBapHTe bLHEI
npouecc. [IpHMEHsIOT METOAL XMPYPrHYecKOH M30/AUHH NETIH TOH-
KOH KMIIKKM C BHIBEJEHHMEM B KOXXHYIO paHy OQHOro AMcTanbHoro (one-
pauus Tupu) wim apyx (onepauus Tups—Benna) ee xouuos (puc. 9.4),
M3 KOTOPHX cOOMpAIOT KMIIEYHEH COK WIM Kyia BBOAST PaCTBODH I8
H3YYeHHS WX BCACHIBAHWS.

Llnpokoe pacnpocTpaHeHHe TOJIYHHM/IM OTiepalliy¥ BHBENEHMS Hapy-
XKy W BXHBJIEHHS B KOMHYIO paHy BbIBOJHHIX MPOTOKOB CJIOHHBIX M
NOJKETYOMHOMH JKeNes, JKEJYHOT0 BHBOAHOro nporoka. PaspaboTaubl
MeToabl, MpeAOTBPAILAIoLLIME MOTEPI0 MHMIIEBAPUTENLHEX CEKPETOB BHE
3KCTIEPUMEHTOB.

DucTynbHas METOAWKA TIO3BOSET B mo60e speMs HabmopaTh 3a
¢ynkuyell opraHa, KOTOpH MMEeT HOPMAJIbHBIE KpOBOcHabxkenue u
vHHepBauHio. M3 QpMcTynu coBMpaloT YHCTHIE NMUILEBAPHTEIBHLIE COKH,
H3Y4aloT MX COCTAB ¥ CBOMCTBA HATOWIAK, MOC/IE KPOM/IEHHSA MHBOTHRX
WM WHOH cTUMYAsLMy cexpermi. Ha pHCTYNBHBIX XKMBOTHHIX W3y4aiOT
MOTOPHYIO M CEKPETOPHYIO (DYHKLIMM OpraHOB IHILEBapeHWUs, MPOLECCH
FHAPOJIM32 ¥ BCACHBAHUA MMHUTATEIBHHX BEIUECTB B Pa3/MYHBLIX OTEENax
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Prc. 9.3. BapnanTa onepauii no cO3/IaHAI0 H30IWPOBAHHOND XeJyZouka (cxema).

1 — HEONEPHPOBAHHKH XeAYAOK ¢ GAyAI30MAMH HEPBAMH, MAYIHMH OT OWIIEBOAA Ko Gosn-
mof W MasioR xpueWaHe; 2 — xeaypodex no H. I1. INamtosy; 3 — no Cefinenrafiny; 4 — A3omH-
posaBHLe WenyAourn 6oabmod 1 MANOA XPHEMIHN C «MOCTHKAMM® CO CTOPOHN KAPIHM; § —
TO Xe € eMOCTMKAMM® CO CTOPOHN THJIOPHYCCKON WACTH MenyAouxa; 6 — MIOJHPOBAHHBIN
XeaypoueK nepesHeR CTeHXM MXeJyaxa; 7 — M3OANDOBAHHEINA NHIOPHYECKMI JKEIYNOYEK #H
ABCHAKUATHICPCTHAN KMmKA; 8 — 70 e, 9T0 ® 7, HO ¢ COXpaHeHHEeM CEPOIHO-MHIleuHOTO
CAOS M HEPBOB CO CTOPOHB QYHALNBHON YACTHM JXENYAKa W APCHANUATHUEDCTHOW KMIIKH.
@ — QueTyALHAR TPYOKa H3 METAIA HITH ILIACTMACCE,



Puc. 9.4. BapuanTii M3OIHPOBAHHOW
DETNH TOHKOH KMINKH (cxema).

1 — M3ONHPOBAHHAN METAN C BHBEACHHHM
B KOXHYX DaHY OHMCTA/IBHEM €e KOHIOM;
2 — M30/IHPOBAHHAN TETNS C BHEBEACHHB-
MM HADY)XY ABYMS ¢e KOHLamMM; 3 — netas
€ HSONHPOBAHHOR NOJOCTEK (Cepo3HO-
mumesnaf caodi coxpamen); 4 — B KOX-
HblEe JOCKYTH BHIBESACHR NBA YYACTKA TOH-
KOl KHIOKM, NCPEXATHE WX HIOAMPYET BO
PpeMs ONWTA MONOCTh KHmMEYHOW NeTnH ¢
dmcTymeno# TpyGroit (P).

NUWINEBaPUTEJIEHON0 TpaKTa Ha MNPakTHYECKH 3J0POBHX JKMBOTHHX B
MOYTH E€CTECTBEHHHX YCJOBHAX XPOHHYECKMX 3KCNEPHMEHTOB. B mc-
caepopannsx M. Il. IasnoBa, NpuHeCIIHX €My IUHPOKYI0 cnasy u Ho-
Gesescxylo npemmio (1904), B XpoHMYECKMX ONbTAX OBUTH MOJyYEHH!
HOBbIE [IaHHKE, W, KaK cka3aHo B Hobenesckom puriome, M. I1, Ias-
JIOB <lepeco3fial (PH3NOJIONHIO IMHILEBaPEHHUs».

9.3.4.2. Hccnedoearnue nuu';eeapureabuux yrxyuil y wenosexa

C McCleioBaTeNbCKON LEeabo PUCTYIIN YeJOBEKY HEe HAKIaAbBAloT.
Huoraa ¢uctynn o6pa3yloTcs TNpM paHeHWM, MHOH NATOJOrHMM, HMX
HAeNaloT ¢ LEJbI0 COXPAHEHMS XW3HH YEJOBEKa, HarpuMep /ISl BBelie-
HHMA [HMUA B JXENYOK NMPH HENPOXOAMMOCTH NuieBoga. OCHOBHbE Me-
TOABR NCCAEAOBAHNA MUILEBAPUTEIBHHX (DYHKIMHA y YeAOBEXA OPHEHTH-
poBanm Ha Wx Oe3ppenHOCTb M Ge360Ne3HEHHOCTb. ITH METOAHl MC-
MOJB3YIOT B (PYHKLUMOHANBHONM AMATHOCTHMKE 370poBoro M GoabHOro
YenoBeKa.

HMccrepopanye npouneccoB cekpeilpm. Jlna usyueHns caronoordene-
HUR CMIOHY TOJy4al0T MPH CIVIEBHBAHMM TOCJE TIONIOCKAHMA PTa, HO
ToNyYaeMas IPH 3TOM POTOBasi JXMAKOCTb HABASETCH CMECHIO CJIOHH
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Puc. 9.5. CobupaHue cmoHbl v uenoBeka ¢
noMoms0 Kancynu Jlewwm — Kpacuorop-
CKOro.

1 — TpyOKAa IR OTCACHBAHME ,BOIAYXA M3
BHEWwHeA KaMeps Kancynw; 2 — Tpybka mim
CAIOHE M3 BHYTPEHHEH KAMEph KATCY/S.

pasHbIX Xejie3, OCTATKOB NHILM K JPYraX KOMIIOHEHTOB TOJIOCTH pTa;
KPOME TOr0, HeJb3M TOYHO ONpene/uTh €e 00beM. YMCTYIO CJIOHY
KPYNHBEIX CJHIOHHHIX JKEJe3 noJy4aloT nyTeM KaTeTepu3aldu ux IpoTo-
KOB M c romoupio kKancyn Jlenuin—KpacHoropckoro, (PMKCHpyeMBIX
K CAM3MUCTOH 0BoJsiouKe pTa HAJ MPOTOKAMM OKOJIOYIUHBIX, TIOAHMIKHE-
YeNIOCTHOH H NOABA3BYHON CIOHHBIX JKene3 (y HHX NPOTOK OTKphIBa-
eTcs eAMHBM cocouxoM). Yenopex ¢ xarcynoit so pry (puc. 9.5) mo-
JKEeT JKeBaTh IHIIlY, YTO BHI3hiBaeT canuBalyio. IIpHMeHSIOT ¥ Jpyrue ee
CTHMYJATOPH. YUMTHBAIOT 00BEM BHIE/NMBUIEHCS 32 ONpPEAe/EHHOe
BpPeMs CIIOHBL, OTIPEAENAIOT €€ COocTaB M cBolicTsa (BaskocTh, pH, co-
Jep)XaHHue 3JIEKTPOIMTOB, (DEPMEHTOB, MYLMHA).

A M3yYeHUs] CEKPETOPHOU OesTeAbHOCTU Xene3 xenydka, nod-
Heny0o4HOU dkene3vl, TOHKONH KUUIKU, KENUeGWOeneHus y 4elOBEeKa
HCTIONB3YIOT 30HJZOBLIE M 0e330HA0BNE MeToAn. IIpH 30HAOBHX HMCChe-
[OBAHMAX MCIBITYEMHH NpornatnBaeT (MM €€ BBOOAT 4EPe3 HOC)
anacTHYHY0 TpPyOKy, KOTOpasi TIDOBOAHTCA B JXKEJYAOK, ABEHARLATH-
NepCcTHYI WM Tolnylo KMmKy. CymecTBylOT ABYXKaHANbHbie SOHIH
AJA OBHOBPEMEHHOr0 MNOJYYEHMs CONEPIKMMOIO KeJyAKa H ABeHamua-
THOEPCTHOH KHMIIKM, KOTOPOE MOJXXHO OTCACHIBATH KaK HATOLIAK, Kak
H [OCJe CTHMYNSUMH MMIEBADHTE/BHBIX JKeJle3 PalIHYHEIMH MeTopa-
MH (rpHeM npobHoro 3aBTPaka, paziMuHLIX (HapMaKOJOrHYECKHX CTH-
MYNATOPOB M T. A.).

IIpnMeHeHHe 3HAOCKOMHUYECKHMX YIIPABASEMBIX 30HAOB IO3BOJWIO
BBOAHTBD TOHKMH KaTeTep B NPOTOK IOAKEYAOYHOM JXXeJie3nl W MoJy-
yaTh ee cexper 6e3 MPUMecH K HeMy JIDYTHX CEKpeTOB, 4TO Hen3bexHo
IIp¥ acNMpaluH COAePKMMOTO ABEHAJLUATHIIEPCTHON KHILIKH.

30HAOBBE MeTOAR TO3BOJIAIOT ONpele/ATh 00beM CeKpeTa M co-
Jep)XaHHE PA3VTHYHBIX €ro KOMIIOHEHTOB. 3JEKTPOJMTOB, (DepMEHTOR,
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a Takxe pH m gp. CTHMYyASTOpH CEKPELIMU BBOAAT B NMMILEBAPHTE b~
HHI TPakT WIH NapeHTepaNbHO. JHAHHE MEXaHHW3MOB MX HeHCTBHS
MO3BONAET ONPEAENHTh MECTO, XapakTep M NPHYMHBI HapyuleHMs Cek-
PELHH.

CyLecTByloT MeTOIb 3I0HAMPOBAHMA, C TOMOLUBID KOTOPHX BO3-
MOXHO ONpefe/ieHHe psAlla MapaMeTPOB HETOCPEACTBEHHO B TIOJIOCTH
MHILIEBAPUTE/IBHOrO TPAKTa, HaGAIONEHHs 3a WX NHHAMMKOH B conep-
JKHMOM JKENyAKa MM KuieyHuka. s 3toro 3omam cHabxawor coor-
BETCTBYIOIWMH DaTYyMKaMu (HanpuMep, jatdukamu pH, nasnenns,
3NEKTPOAAMH HAsf OTBEieHHS PErHCTPHPYEMbIX MOTEHLHAJIOB M OD.).
MeTogsl 3HIOCKONHMYECKOT0 HCCNEAOBAHHMH XKEMyHKa M KMINeYHHKA,
KPOMe BM3YAJBHOrO KOHTPOJIA 332 COCTOSHHMEM CJIH3HCTOH 060JI0YKH,
NO3BOJIAIOT OpaTh €€ KYCOYKM IIA MOCJAEAYIilero MopdoorayecKoro
# OHOXHMMMYECKOro MCCleaOBaHHs.

Hakomsel, CymecTBYIOT 30H[Abl, ¢ MOMOLIBI0 KOTOPHX NOJIOCTh XKe-
AyAKa WIM KMHIKHM Nepdy3MpyloT pacTBOpaMH pasHoro cocrapa. Tak,
nepdy3upys OTPE30K KHIUKM pPACTBOPOM Kaxkoro-mubo BeliecTsa, Ha-
NMpHMEp KpaXxmaJia, MOXHO [0 Pa3HOCTH ero KOHLIEHTPALMH BO BBOIM-
MOM M acrMpPHMpPYEMOM PACTBOpaX OMNPEAe/JHTL NepeBapHBaHHE Kpaxma-
Nia M OLUEHHTb COOTBETCTBYIOUIYXW (ePMEHTATHBHYI0 AKTHBHOCTb HC-
C/IEAYEMOro OTPEe3Ka KHILKH.

IIpuMeHeHne 30HAOBHIX METOHNOB B PAOE CJyuYaeB NPOTHBONMOKA3a-
HO, MO3TOMY pa3pabatmBalorcs m 6e330oHEOBbIE, OCHOBAHHLIE HA pa3-
HbIX NPHHUMIAX METOAN HCCAECAOBAHMA CEKPELMH MMILEBAPHTEIbHBIX
xene3. B opHMX METOHAX YYMTHBAIOT COAepXaHHWe B KPOBM H BhieNe-
HME C MOYOH BEIIECTB, OCBODOAMBILMXCS M3 NPHHATHX MPENapaTos
nop, aeficTBHEM H2 HHMX TTHILEBAapHTEABHBIX cekperoB. Hanpumep, ecim
KHCJIOTHOCTB JKENYAOYHOr0 COKa HOPMAILHAS, TO HWHAMKATOP OmicTpo
MOABNNETCH B KPOBH M MOYE, €C/IH KHMCJOTHOCTh HM3KAR WIM HyJ/ieBaf,
TO B MCC/IEAYEMBIX XHUIAKOCTAX MHAMKATOP OTCYTCTBYET MM TIOSBISIET-
cA ¢ GonBIIMM OMO3AAHMEM.

B zpyroii rpyrnne 6e330HAOBHX METOJ0B (PYHKLHOHAJIBHOE COCTON-
HHe NMUIEBAPUTE/IBHBIX JKEJIE3 OUEHHBAIOT N0 aKTHMBHOCTH MX depMeH-
TOB B KPOBH M MoOue: OHa NPH MPOYMX DPAaBHHLIX YCJIOBHSX TEM BHILIE,
yeM Gosblee UHCO TNIAHAYNOLMTOB TEX WIH MHBIX JKEJE3 CHHTE3HpY-
€T JaHHhe d)epuem‘u, KOTOpbI€ NOKMOAKIT JKeJIe3bhl He TOJIBKO B COCTa-
BE CEKPETOB, HO YACTHYHO TPAHCMOPTHPYIOTCH B UMY M KpPOBb, OT-
KYZa BLIBOASTCA B COCTABE MOYH (M JAPYIMX 3KCKPETOB).

KocBeHHO OLIEHHTH TNOJHOLEHHOCTh CEKPELMH IHIIeBAPHTEIbHbBIX
HKenes MOXHO M0 HAMYMIO B KaJie HerHJApPOJN30BaHHHX KOMIIOHEHTOB
MPHHATOH MHINYM, a TAKXKEe ONpeHe/ifAs aKTHBHOCTH B Kase (¢hepMEHTOB
MOAXENYAOYHOH XKeJe3hl M TOHKOH KHILKH.

C PasBMTHEM PaJHOTC/IEMETPHHN NOABHWIACE BO3MOMXHOCTD CKOH-
CTPYMpOBATh NPHOOPH JIA 3HAOPALHO3OHAMPOBAHMSA NHILIEBAPHTEb-
Horo tpakra. IlpornoueHHas paaMoKarncyna, NEPeJBHIasich MO HEMy,
MOJXET B BHAE PaaMOCHIHAJIOB NepenaBaTbk MH(popMalmo 0 psAje napa-
METPOB €0 COAEPMHMMOro, B Tom ymnciae o pH.

Hccaeposanme MOTOPHO#H dyHKupMH. MeToauka ucciepoBaHus aKTa
KeBaHUWA (mactuxayuozpagus — rpadhuyecKas PEerHCTPaLMA Ke-
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Puc. 9.6. PerucTpauys (yHKUHH JKEBATEJIHHOH MYCKY/JaTyPl METOAOM MHO3JIEKTPOMa-
crrkanporpadus (mo Y. C. PyGuny).

1 — macTukayuorpad; Z — 3NeXTPORN AAR OTBEACHME OHOMOTEHUMANOB MEBATENLHBX MHEINL|

BaTe/LHHIX JABHXEHHA HHI)XHeH YemOCTH) XapakTepH3yer ero JJIMTesr-
HOCTb M JUIMTEJIbHOCTD COCTaB/SIONIMX >XeBaHHe (pas, KOOpHHHHPOBAH-
HocTh akTa. MHOrma perncTpauus ABMIKEHHMI HH)XHEH YeIOCTH B 3TOM
METO/le COYETAeTCHA C 3JeKTpoMHorpadmeil KeBaTeNbHBIX MEBIHILL
(puc. 9.6). MeTonoM eHATOOUHAMOMETDLU OLUEHWBAIOT JABJEHHE, KO-
TOpPOE Pa3BUBAECTCH JXEBATE/bHEMH MBIIIAMM Ha pa3Hkix fapax 3ybos
MpH CMbIKZHHH YENOCTeH. Pe3ynbTaTHBHOCTE JKEBAHMM MOXET OhTh
y4YTeHa No pasMepaM INHMEBbIX YACTHI[ B COCTABE NMILIEBOrO KOMKA,
NOAroTOBRIEHHOIO K IMIOTAHHIO.

'noTaHHe HCCIEOyIOT peHTreHorpacghHYecKH M pPEeHTTEHOKHHE-
maTtorpaduueck, 6aNNOHOrPAPUUECKH C TIOMOLIBI0 CTIELHATBHBX 30H-
pos. Hauumi ripuMeneHne Takyke MHOMOKAHAIBHLIE 30HIH, C MOMOILLIO
KOTOPHIX PEerHCTPHPYIOT AaBleHMe B ITHIUEBOAE MPH NPOABHIKEHHH IO
HEMY NEPHUCTAIBTHYECKHMH BOJIHAMH 3aIVIATHIBAEMOrO MNMLUEBOrO KOM-
Ka. IlpuMeHsI0T TaxKe 330¢arocKONHI0 M AYCKYJbTALMI0 IIOTATENb-
HBIX LIYMOB.

MoTOpHYI0 aKTHBHOCTh XeJYAKAa M KM IIEYHH-
K 2, KaK M CeKPELHIO, H3YYalOoT 30HAOBLIMK M 0e33OoHHOBHIMM METOoHa-
M. JorO08bie MeTOdB! TIPEANONATAKOT UCTIONB30BAHNE 30MIOB C Pe3n-
HOBLIMY Ba/UTOHUMKaMH WK CBOOOIHBIX HA KOHLE 30HI0B, HANOTHEHHBIX
HM30TOHHYECKHM PACTBOPOM HATDHS XJIOPHAA, Hepe3 KOTOpHIii nepeaer-
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€5l AaBJIEHHe B TIOJIOCTH JKEJIYAKa ¥ TOHKOH KHUIKH Ha BOCNIPHHMMAIOLL{HE
M PErHCTPHPYIOIINE ycTpo#icTea. Mcrnonb3yloT MHOrOKaHAJIBHBE 30HH,
MOSBOAAIONIHE PEFHCTPUPOBaTh [laB/iEHHe B HECKOJBKHX OTAeNax
JKEeNYyNKa M TOHKOH KMIIKH.

CKOHCTPYHPOBAHK KOMOWHHPOBAHHKE 30HIB, MO3BOIAIOIINE OIHO-
BPEMEHHO PErHCTPHUPOBATH JaBNEHHEe B NOAOCTAX JKEJYAKA W KMIIeYHH~
xa, pH, GMonoTeHUMAa/b, ACTHPHPOBATH COAEPIKHMMOE, BBOAUTE TECTO-
Bhi€ CTHMY/IATOPH! CEKPELMH W MOTODHMKH.

Be3zondoevim merodom N3YHEHHWA MOTOPHOH AKTHBHOCTH MHILEBA-
PMTEJBHOTO TPaKTa HBASETCS PaJHOTeNeMETPHYECKHH, TPH KOTOPOM
MCIIOAB3yeTCA paguokancyna (pagHOMMMIONA) € JATUMKOM HARJIEHHS,
MOTOpHYI0 AKTHBHOCTD JKEJIYAKA MOXHO OLIEHHTB 3JIEKTPOrpahHueckH,
OTBOJS MeJIeHHbie MOTEHLMAML IMafKUX MBI, COKPAIUAIOWErocs
XeayaKa ¢ nepeAHedi OPIOUIHON CTEHKH. 3TOT METOJ, HHOTAA MCTIONL3Y-
KT AAf PErncTPalMM MOTOPHOH aKTMBHOCTH TOHKOM M TOJCTOM
KHLIKH. )

Illnpokoe pacmpoCTpaHEHME B KJHHHKE TIOJYYWIM METOAB PEHT-
FeHOJIOrHYECKOro H3YYeHHs] MOTOPHKH NMHILEBOAA, JKEeNyAKa, KHIIeYHH-
K4, JKeJYHOro Ny3bips M JXKEMYHBIX INyTei, 3a0JHEHHBIX PEHTIC€HOKOHT-
PACTHBIM BELIECTBOM.

MoTopHYI0 aKTHBHOCTE OPraHOB IMIUIEBapeHHs OLIEHMBAIOT TaKiKe
MO CKOPOCTH M [AMHAMMKE 3BaKyallMM W3 XENyOKa ero CONepXHMOro
B KHIIEYHWK W NPOABHXXEHMIO COIepXHMMOro mo Hemy. [as 3Toro mc-
NO/BE3YI0T PEHTTEHOJIOTHYECKHE W PafHOJIOTMMECKHE METOoflbl, B TOM
uHC/le PajMON30TONHOE CKaHHpOBaHMe. B 3THX MeTosax K NMpHHHMae-
Mol nuume pobarasor GesspemHOe KOJMYECTBO M3OTONA € KOPOTKHM
NMEPHOJIOM pacnaja M ¢ TOMOILLBK CNelyaIbHON annapaTyphl PErHCTPH-
PYIOT €€ MpOABHIKEHHE MO MMILEBAPUTENLHOMY TpaxkTy. PamMonsoTon-
Hbleé METOAH HALUIM TAK)XKe IMPOKOE NPUMEHEHHE B OLEHKE JKeYeBhi-
HeNeHNs, COCTOAHHA NeYeHH, NOMKENYAOYHOH M CAIOHHKWX XKeJies.

HccrnenopaHHe MPOLECCOB MMAPONM3a H BCACHIBAHHMA NMHTATENbHBIX
pelecTs. KoHeuHH¥ pe3ysabTaT laeT MHOro CBEAEHMH O NpoLeccax
THAPO/IH3a H BCACHBAHWSA MHUTATE/IBHLIX BELUECTB M3 NHMIEBAPHUTEHHO-
ro Ttpakta. O HapylleHWH THMADOJIH32 MOXHO CYMTH [0 HAJIHYHIO B
KaJyie HelnepeBapeHHBX KOMIMOHEHTOB ITHMILM.

I'maponus M BcachiBAHWE YIVIEBOOOB MOXHO HCCIENOBATH CJEAYIO-
muM 06pa3oM: HCIHITyeMBl HATOLAK BHIIMBAET ONpele/IeHHOEe KOJH-
YeCTBO pacTsopa Kpaxmaia. OTCYTCTBME YBEJMYEHMH CONEPKAHMA
TAIOKO36 B KpoBH (no cpaBHeHMIo ¢ 3¢deKkTOM IepopaibHOro BBEAE-
HHS TOrO XK€ KOJMYECTBA IVIIOKO3bl) YKa3bBAET Ha HapylueHHe TMIpo-
nu3a nosncaxapuaos. CoflepKaHMe TNIOKO3W B KPOBH, YUYHTHIBAEMOE
B Te4YEHHE HEeCKOJbBKHX 4YacoB [I0C/e NpPHEMa BHYTPbh HOHCAXAPHOOB
(ManeTO3N, caxaposkl, JIAKTO3HW M TPErajo3m), AAeT BOSMOXKHOCTH
CAenaTh BHIBOJW O HEJOCTATOYHOCTH AMCAXAPHAA3HLIX CHUCTEM TIOJ-
JKENMYMOYHOM XKene3n M TOHKOH KHuku. ITpobun ¢ nepopaibHbIM WM
SOHJIOBHIM BBEJIEHHEM B KHOIKY MOHOMEPOB ITHTATE/IbHHX BEILECTB
(xHpHble KMCNOTH, MOHOCAXapHabl, AMHHOKHC/IOTH) C paAMOAaKTHB-
HO MeTKOH ¢ MOCNEAYIOIMM HX ONpelesieHNEM B KPOBH M KaJIE TTO3BO-
JAIOT KONMMYECTBEHHO OLEHMTH TIPOLIECC BCACKHBAHMA B TOHKOM KHIIKe.
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Takum o06pa3oM, coBpeMeHHasi (DM3MOJIOFHA PAacloNaraeT MeTo-
JHYECKMMM MPHEMAMH, NO3BOJAIIIMMH HCCIEACBaTh MHINEBAPUTEIb-
Hule (PyHKLMH H2 PalyIMYHBIX YPOBHAX HX OPTaHM3aLMM, MEXaHW3MbI
perynsiudM 3TUX (PYHKUMI B HOPME M NMpPH NAaTOJIOTHH, M TeM CaMbiM
COCTaBNSET OCHOBY (PYHKLMOHANBHOM JMArHOCTHKH KJIMHHYECKOH rac-
TPO3HTEPOJOTHH.

9.3.5. PerynsiuMsa IMULECBAPHTENbHBLIX (PYHKUMA

9.3.5.1. Cucremubie MeXamuiMbl YnDASGNCHUR NUUEBAPUTEbHOU
deATrenbHocTHIO. PehneKxTOpRbIe MEXaHU3Mbl

Haromak nuineBapHTe/IbHLIA TPaKT HAXOAHUTCA B COCTOSHMH OT-
HOCHTEJIBHOTO MOKOA, I KOTOPOro XapakTepHa MNepuOoAHYecKasi
dyHKUHOHANBHAA akTMBHOCTB (cM. pazgen 9.3.5.4). Tlpuem rmmm
OKa3nBaeT pedIeKTOpHOEe IMYCKOBOE BAMSHHE HA NPOKCHMAJbHbIE
OTIeNL NHIEBAPHTENBHONO TPaKTa: Pe3KO W KPATKOBPEMEHHO YCHIIH-
BAIOTCH CEKPELHS CAIOHHBIX, JKEJYJOYHHBIX W NOKENYAOYHOH >Xenes,
JKeNYeBLIENEHNE, pPAcCHabasieTcsl JKEeNyNOK M CHHXXAeTCA MOTOpHas
aKTHBHOCTB IMPOKCHMAJIBHOIO OT/ZIENa TOHKOH KHILKH.

IlyckoBbie BIMAHHMA CTUMYJIHPYIOT BHIEJIEHHE CEKPETOB C BbICO-
KO# (hepMEeHTATHBHON aKTMBHOCTBIO, o0ecreunBaecMoil HAKOIUVIEHHBIMM
B JKene3ax B TEPHOJ, HMX OTHOCHTEJNBHOro NOKOH (epMeHTaMH (IO
. I1. I1aBnoBy — «3ananbHpiii COK»).

B panepHeiineM cekpenMs M MOTOPHKa M3MEHSKT CBOH XapaxTep
33 CYeT KODPPWIHPYIOIUMX HEPBHHIX, I'YMOPaJbHBIX M NapaKPHWHHBIX
BIMSAHHN 10 OpuHUMIY oOparHo# cBf3H, (POPMHPYIOINMXCHA Ha OCHOBE
peLUeliuy CouepXHMOro, IUILEBAPUTEIBHOND TPAKTa €ro cexpellMn M
MotopukK. CneloBaTeNbHO, HAXOAAINAACH B HEM CMECh IMIIEBOIQ
COEPIXMMOr0 C MMIIEBAPHTENIBHBIMHM COKAMM SBISETCH OOBEKTOM, B
KOTOPOM TIPOHCXOAMT NHILEBAPHTE/IbHLMA TPOLEce, OJHOBPEMEHHO mMa-
PaMeTpel 3TO¥M CMECH -CNY)KaT CPEACTBOM PEryJUilMH NMHUEBAPHTEb-
HOIo Mpoliecca NyTeM M3IMEHEHMHA CEKpeLMH, MOTOPHKH H BCACHIBAHHA
B NHINEBAPUTENIBHOM TPaKTe.

B nonoctM pTa ocyulecTBASIETCA OCO3HABAEMas PELENiHs BKYCOB
M 3anaxos (6narofaps NPOHMKHOBEHMIO NAaXyuWX BellecTB M3 MOJIOCTH
PTa K PELenTopaM HOCOBLIX XOAOB), TEMMEPATYPbI, BAAXKHOCTH, MexXa-
HHAYECKHMX M HEKOTOPBIX APYrdX CBOHCTB muiy. B mumeBapuTeisHOM
TPaKTe OCYIECTBAAETCH NOOCO3IHATE/IbHAA PELENius, 34eCh KOHTPOJIH-
pyoOTCa 0fbEM M KOHCHCTEHLIMSl MPHHATON MHINM, CTeNeHb HaroJHe-
HHf OpraHa M JaBJIEHHE B HEM, HaJIHYHE HEAOCTATOYHO pa3sMe/IbYEHHBIX
KycoukoB nuilH, pH, ocMoTHYecKOe JaBieHHe, TéMMepaTypa, KOHLEHT-
pauMs NHTATeBHbIX BENIECTE U MPOJYKTOB MX MMAPOJH3a, aKTHBHOCTh
HEKOTOPHIX INHILEBAPHTENBHEX (DePMEHTOB W KOHLEHTPALHS HEKOTO-
PHX MX (pparMeHTOB.

Peuenuus OCYLECTRAAETCH HEPBHHIMH DPELENITOPHEIMH OKOHYaHMS-
MM, 3aJI0KeHHBIMM B CTEHKe IMINEeBAPMTE/NBHOrO0 TpakTa (MeXaHo-,
XeMo-, OCMO-, TepMoOpeLenTopui}. Kpome Toro, adrbepeHTHHMH CHIHA-
JlaMH CJIyJKaT BCOCaBUIMECH B KPOBb NMPOAYKTH IHAPONHM3a MMHTATEJb-
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HBIX BelecTB (IMOKO32, HEKOTOPhie AMMHOKHCIAOTH), a TaKXe pery-
JISTOPHLIE MENTHAHN, BHICBODOKAaEMble Pa3/IHYHLIMK KJIETKaMH-TIPOAY-
LEHTAMH, HAXOAMIMMHUCH B CTEHKE JKeMylxa M KHMineynwuka. B 31mx
KJeTKax peLentopHas (pyHKIHA COBMeIeH2 ¢ BLICBODOXIEHHEM pery-
NATOPHHX NelNTHOOB W aMHHOB, KOTOPHIE 3aTeM C MNOMOLILID pas-
NHYHBIX MEXaHM3MOB BJIMSIOT Ha KJIETKH-MHIICHH, pea/M3yIOIHe IIM-
LIeBapHTe/IbHbE (PYHKLIMH.

Addepentime curHans ¢opMupYIOTCa M B opranax-adrpexTopax
B 38BHCMMOCTH OT MX CEKPETOpPHOH, MOTODHOM M BCACHBATENIBHOH aK-
THBHOCTH,

AddepenTaina B NMUILEBAPHTENLHOM TPaKkTe MO NPHHLMNY OTPH-
LATENbHON M MOJIOXKMTENbHOH obpaTHOH CBA3WM HMMeeT psj cnedu-
gyeckux OCODEHHOCTe#l M BaXH2 B Pery/filMH M CAMOPEryislMH BCEX
NMUIIEeBAPUTENBHBIX (PYHKIMH, X CHUCTEMHON, ANaNTHBHOW MO 3Hade-
HHMIO OpraHM3aLyMM BO BPEMEHM M MpPOCTPaHCTBE B 3aBMCHMOCTH OT
STANHOTO M KOHEYHOro pe3y/bTATOB [MMILEBapHTENBLHOrO TMpolecca.

Mexaunamn 3ddepeHTHHX BINSHWA Ha OPraHbH IHIEBAPEHHA
caoxum ¥ paznuunn. Enre W. I1. Pazenkos (1948) cumran, yro nume-
BADMTE/IbHLIN TPAKT MMEET TPH OCHOBHBIX MEXaHW3Ma Peryssillih Cex-
peTopHoii 1 MoTOpHO#H (yHKIME (puc. 9.7), B pasHo#l Mepe npeacTaB-
JEHHBIX B ero otaenax: 1) uenTpasibHble pedpIEKTOPHBIE MEXaHW3MBI
PErYMpYIOT (PYHKIMM NPEMMYWIECTBEHHO HAYaJBHOIO OTAena INNile-
BAPHTEJBHOIO TPaKTa, B AUCTAJIBHEE PAcTiONIOXeHHHX OpraHax MX poib
CHMXXAETCH, NpPH 3TOM pedieKTOpHAA Peryisiys ¢ IKCTEPO- B HHTEpO-
LENTOPOB OCYIIECTBAAETCH uepe3 pedieKTOpHbiE AYTH, 3aMbIKalOLiHe-
cs B IJTHC, 3xcTpa- W MHTPaMypa/IbHBIX TaHIVIMAX; 2) rymopajibHbe —
Haubosiee BhIpajXKeHH B «CpPENHEH» YACTH NHLIEBAPUTENBHOTO TPAKTA —
B PeryJsilii AesiTeJbHOCTH JXeNyAKa W JABeHaAUATHNePCTHOH KHHIKH,
elle Gonee — MOMKENYNOYHON JKENe3n, MeaYeobpa3oBaHMs B IKeye-
BHE/IeHHA (racTPOAYOAEHO-TIAHKPeaTOrenaroOMINapHbiii KOMILIEKC),
rae GosbIUYIO poJib HIPAKOT PErYAATOPHLIE TIENMTHAL, BHCBOOOXaeMEe
BHAOKPHHHBMH KJIETKAMH CaMOTo NMHILEBAPHUTEBHOIO TPaKTa M MPHHO-
CHMBIE KPOBOTOKOM K IJIAHAYJOUMTAM M MHOUMTaM. PerynaropHn
NEeNTHA MOXEeT MOCTYNATh W3 NpONYLHPY:OlueH ero KJIeTKH B MHTEPCTH-
LMAJIBHYIO TKaHb, AU(GYHIHPOBATE B XHMAKOCTH K PaclONOMKEHHBIM
PAROM MHOLMTaM, IMAHAYJIOLMTAM W MHHEPBHPYIOLMM HMX He#pOHam;
3) noxanbHsie, T.e. MECTHbiE, MEXAHU3MBI DETYJSLMKA B HanbGosbued
Mepe NpeACTABIEHB B AUCTAIBHBIX OTAENaX — B AeATEJbHOCTH TOHKOH
H 0CODEHHO TOJICTON KHIIKH.

AddepenTHas HMNyILCHAA WHGpOPMaLMs MOCTYNAET OT NHIIEBAPH-
TEJIBHOO TPaKTa B CHCTEMY HEHDOHOB, PACTOJIOXEHHHX B HHTpa- H
SKCTPAMYPANBHBIX TaHIVIMAX, CIHHHOM W TOJIOBHOM Mosre. M3 Hux
no 3¢drpepeHTHHM HEPBHHIM MYTAM HMIYJbCH CJAEYIOT B OPraHu M-
meBapuTebHOM cucTeMbl. HepBHas cncTemMa NMUIIEBAPHTENIBHOTO TPak-
Td MMeeT CHMIIATHYECKYW), MNAapacHMIATHYECKYI) M METacHMMmaTHYec-
KyI0 yacTH. x cruieTeHus: MMeIOT PeLieliTOpHBe, BCTaBouHbie W 3dde-
PEHTHHE HeHpoHH. B OKOHYaHMAX HeHPOHOB BBENAITCH paziMyYyHbe
MEAHATOPH, KOTOPHE MOBYINPYIOT aKTHBHOCTb 3TMX HEHPOHOB M KJie-
TOK-3¢b(PeKTOPOB: INIAHAYJNOLMTOB, MHOLMTOB, 3HTepouuTOoB. Ilepudge-
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puueckue peduieKTOpHHE AyrH OOECNeYMBAlOT HE CTOMBKO MYCKOBHIE,
CKONBKO KOPPHIMPYIOIME M afanTalMOHHO-TPO(MYECKHE BIHSHHS.
OHM Ba>XKHH B OPraHM3alMM COIJIACOBAHHBIX M CJIOXHBIX COKpPaLIEHMI
XKenyfaka, KHLIEYHHKA M c(PMHKTEpOB.

Cpenu BereTaTMBHBIX HEHPOHOB, MHHEPBHPYIOLIMX NHIEBapUTEb-
Hbii TPaKT, MMEIOTCH HE TONBLKO XOJHH- M alpeHepruyecKHe, HO M
HECKOJIbKO TMIIOB NENTHAEpPrHHecKHX HelpoHoB. B poam meauaTopos
B HMX BLICTYNAIOT HeHponenTHabi HalpHMep, CHMNAaTHYeCKHe NperaH-
IVIMOHAPHBIE HEeHPOHH BHAEAAIOT aueTvaxomH (AX), sHkedanuu n
HeHPOTEH3HMH; MOCTraHIVIHOHAPHbIE — HOpaapeHanuH, AX, Ba3oakTus-
Hulii WHTecTMHAaBHL menrmra ( BUIT); mapacwMnaTHueckme rnperasr-
JIMOHADHEE HeHpoHn — AX M 3HKedaNHH, a MOCTTAHIVIHOHADHbIE —
AX, anxkedanus u BHUIL. B pomy BelpOTPaHCMHTTEPOB B JKENYAKE M
KMUIEYHHKE BHICTYNAIOT TAK)XE COMATOCTATHH, N'ACTPHH, HEHPOTEH3MH,
cybcranuua P, BUII, xoneumcroxmnmu (XLIK). Memuatopamu cen-
COpPHBIX HEHPOHOB TaKJ)KE BHICTYMAET pfAf, HeHponenTHIOB.

KaxaoMy BHLY MHIK COOTBETCTBYIOT OIIPeIesIeHHAsi MOTOPHMKA H
CeKpeLMsl PATHYHBLIX OT/EJIOB NMILEBAPUTENLHOIO TPaKTa. AZanTauus
NPOSBASIETCA B COOTBETCTEMH 00beMa, 3/IEKTPOJINTHOrO COCTABA M
cnekTpa (hepMEHTOB CEKPETOB IMILEBADHTEJBHLIX XeJe3 TPHHATOMH
nNUile.

PaamyaiorT BMAOBHE W HHAWBMAYa/lbHHE aJfanTalldM; NOC/EHHHE
OENAT Ha Mel/IeHHble, NOCTeNeHHO (PopMHpyeMbie H (DUKCHpyeMbie Ha
3HaYMTEIBHOE BPeMf ajaNTalMM K JIMTEeJbHBIM pauuOHAM IHMTaHMA,
H OmicTpnie (cpouHBie), cocTosiliiMe B Npucnocobsennn cexpeumn cep-
MEHTOB M 3JEKTPOJMTOB, MOTOPHKH K OTPEIe/IeRHOMY BMIY NPHHATOH
TIMILLH.

Mashl CeKpellMM MMIleBaApUTENbHbIX Kede3. O0pasuoM CHCTEMHOro
aHanu3a MEXaHM3MOB PEryJIALMH MMHIUEBAPHTEIbHBX PyHKIMEH SBHIOCH
yuenue M. I1. ITaBnoea o ¢pazax cexpeiyy rjiaBHHX MHLEBAPHTEIbHBIX
JKenes, KOTOpoe B HACTOfINEe BPEMA CYLIECTBEHHO JAOIMOJHEHO M Ipo-
AonxaeT passuBatbes (puc. 9.8).

Cexpeuus IMHIEBAPDHTENBHEX JKeJNe3 Ha4YMHAaeTCH ¢ TaKk HasuBae-
MO# MO32060ii, WM nepeol, ghassl. OHa OCYIIECTBAAETCH CAOXKHOped-
nexkTopHo uepe3 LIHC ¢ yyacTnem ycioBHeX M Ge3yc/ioBHHX peduiex-
coB, CexpeLyio CTUMYIMPYIOT yCIOBHOPe(VIEKTOPHO BHJ, 3alax elle He
TIPHHATOH NMIM W JAPYTHE pa3ApaKMTe/IM, CBH3aHHBLIE C €€ MPHEMOM
(o6cTanoBka, BpeMsi, CepBMpOBKA cTosia M Ap.); GesycaopHopeduiex-
TOPHO — MyTeM pa3/pa’keHHsl IMHLUEelH PEUeNnTOPOoB MOJIOCTH PTa H IH-
wepoaa. Bropas ¢pasa cexpeuyM xeje3, BO3HMKAIOWAR NPH pasapa-
JKEHMH PeLenTOpPHOro annapara XeJyAKa M BeCBOOOXJEHHM ero ry-
MOpAJBHLIX areHTOB, HasHBaeTcs sxenydounoi». «Kuweunois, wim
Tpervell, @a3oil Ha3HBaeTCH Cexpells, ONoCPeAyeMasl WHTeCTHHAIb-
HBIMH TODMOHaMHM, Pa3’IpaXXeHHWeM PEeLEeNTOPOB KHINEYHMKAa M BCOCAB-
LUMMHCS M3 HEro MHUTATEBHBIMH BELUECTBAMMH.

Henenmne cexpeuru Ha ¢asm (cM. puc. 9.8) ocHOBaHO HAa HECKOJb-
KHX TIpHHLMIAX: 10 MecTy adibepeHTauMH, MEXaHM3MY H XapakTepy
BO3NeACTBHA HA NHILEBADHTENBHBE XXeJe3nl. Yuenuwe o ¢ha3zax cexpe-
M 6bLTO CHayala MPEMIONEHO Wi OObACHEHNS CeKPELMH XKeayaoy-
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Koppurupylowpme anMAHKA

MNo unxan'my BO3AEACTBAN:

.. CriOXHOpednexTopHan (hasa

] HeporymopansHas ¢asa

Prc. 9.8. a3 cexpenuy IMABHLIX DUILCBAPHTENLHEX HKEJe3,

1 — xenyfiounas cexpelUus OpH EnpaXecHHOR emo3aroBod dhases; 2 — KeAYAOUHEN CEKpellMs
0Py IATOPMOMKEHHOCTH «MO3roBo# (asu»; I — cexpeuns NOAXKEAVAOYHON XKe/1C3hl.

HHX JXXene3, HO OHO CHpaBef/IMBO M JAAfA TOIMENYAOYHON JXene3bl
Kaxpnas u3 (a3 MMeeT He TOABKO CTHMYJIMpPYIOLMH, HO M TOPMO3HOH
KOMITOHEHT, YTO OGecneunBaeT KOPPHIHPYIOILYIO POJib AHHAMHYECKOTO
PEry/JIATOPHOrO KOHTPOJIA 3a CEeKpeLMeil.
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¥yeune o azax ceKpelMH B NPHHIMIIE MOXET OHTH [EPEHeceHo
M HA CHCTEeMHBIH AHANIM3 MOTOPHOIN NEATENBHOCTH IMHILEBAPHTENBLHOIO
TpakTa. MOTOpHKa TOHKOH KMIUKM YCHIMBAETCH B pPa3fpa’kacMoM M
fonee AMCTANILHOM €€ CETMEHTe, HO TOPMO3HTCA B NPOKCHMAJIBLHOM
ee yyacTke. ITO XapakTepHO M JI/if MOTOPHKM BCEro IMHIIEBAPHTENBHO-
ro TpakTa M ero cekpeuuu. Tak, HEAOCTATOYHBLI THIPO/IM3 MHIUM B
JKeNyaKe 3aJlep)XWBAET 3BAKyalMI0O M3 HEro NHILEBOTO COAEep)XMMOro.
Ecmu B cWwIy TeX WM MHBIX HPHYMH XEJyIOYHAA CeKpeuMs B NepBYyIiO
(«moarosyio») a3y saTopmoxeHa (a OHA JIerKO TOPMO3HTCS IO MHO-
MM HPHYHHAM), TO OOBLIYHO YO/IMHAETCH CEKPEelHS B ©KENYIOYHYIO»
W «KHiueyHyio» ¢haspl. B uenom xe HemoCTaTOYHOCTb NMHILEBAPHTE Tb-
HOIO MPOLIECCa B JAHHOM OT[IEJI€ MHILEBAPHTEIBHOMO TPAKTa YCHIWBAET
J[eATENILHOCTL €r0 NOCAEAYIOIMX OTAEJI0B, KOMIEHCHPYS 3anporpam-
MHPOBAaHHEN yPOBeHb nepepaboTKu MMIHA IYTEM YCWIEHHR CeKPELMH M
yBe/IMYEHHS BPEMEHH NpeOHBaHHA NMMILEBOrO CONEPKMMOrO B XKEJyAKe
M 3aMe/IEHMA TpaH3UTa XMMYCa IO TOHKOM KMuIKe. 3Ta CXeMa peryis-
IIHM MMEeT MHOro BAPDHAHTOB B HOPME M HacTO HapyIAaeTcs npM na-
TOJIOMHH.

9.3.5.2. Ponwv pezynsrtopuulx nentudos 8 0eATenbHOCTU
RUWE6APUTENBLHOZO TPAKTA

B ynpaejeHMH NHLieBapHUTENbHBIMH (DYHKLIHAMHA NPUHMMAIOT yYac-
THE NENTHAL M aMMHBL, KOTOphie NPOAYLHMPYIOTCH SHAOKPHHHBIMH
KJIETKaMH CaMoro NMHLUEBAPHTE/IBHOTO TPaKTa. 3TH KJIETKH PacCesHH B
C/M3NCTON 060N0UKE M NMUIEBAPHTE/ILHBEIX JKE/e3aX M B COBOKYMHOCTH
cocTaBnmioT Jugpghyanyio andoxpunnyro cucremy. IpoagykTsl MX nesi-
TENBHOCTH Ha3HBAIOT 2ACTPOUHTECTUHANOHBIMU ZODMOHAMU, SHTEPUNAG-
MU, PezYNSTODHbIME NENTUOAMU NUWESAPUTENbHOZO TPAKTA. ITO He
TONBKO NENTHAL, HO M aMHHE. HekoTophie M3 HMX NPOAYLMPYIOTCH
W HEPBHBIMM KJeTKamu. B mepBom ciyyae 3mm OMOMIOrHYECKM aKTHBHBIE
BEUIECTBA BHICTYNAIOT B POJH TOPMOHOB (JOCTaBJIAIOTCA K OpraHam-
MHLIEHAM OOIMM M PErMoOHANBHBIM KpPOBOTOKOM) W naparopMoHOB
(oM dYHIMPYIOT Yepe3 HHTEPCTHLMANBHYIO TKaHb K PSAJOM WIH Hexa-
JIEKO pacnoNo)XeHRoi KieTke). Bo BTOpOM ciaydae 3TH BelllecTBa HTpa-
0T poJb HEHPOTPAHCMHTTEPOB.

Otkpuito Gosnee 30 perynsToOpHBIX NENTHAOS NMILEBAPHTENBHOTO
TPaKTa, HEKOTOpble M3 HHMX CYLIeCTBYIOT B HECKOJBKHX H3odopmax,
OT/IMYAACh YHCJIOM AMMHOIPYIN W (PHIHOJOIHYECKOH AaKTHBHOCTBIO.
BusmieHH KJETKHM, NpPOAYLMPYIOIUHE [aHHBE NEeNTHAN H aMWHB
(Tabn. 9.1), a Takxe KNeTkM, B KOTOpHX 06pasyercs He OfHMH, a He-
CKOJIBKO NENTHAOB. YCTAHOB/IEHO, YTO OJMH M TOT e MEenTHA MOXET
00pasoBHBATLCA B Pa3MYHEIX KJIETKax.

lacTporHTeCTHHANBHBIE FOPMOHBI MMEIOT LUIMpPOKME ciekTp ¢dmsno-
NOrMyecKod aKTHBHOCTH, BJWAS Ha NUILEBAPHTENbHbIE (DYHKLHH H Bh-
3uiBas o6mme 3¢pdexTr. B NMILEBAPHTEILHOM TPaKTe MENTHAB M aMH-
HH CTHMYJIMPYIOT, TOPMO3AT, MOAYJ/IHPYIOT CeKPELHIO, MOTOPHKY, BCachi-
BaHHe, OKa3WBalOT TPO(PHUECKYe BIMSHHSA, B TOM YMC/Ie BO3AEHCTBYS Ha
npoandgepaTHBHBE HPOLECCH, HaNPHMEpP M3MEHNIT KOJMYECTBO IMiaH-
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