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BBEJAEHHUE

OHJIOKpUHHAsl CUCTEMA UIPAET BAXKHEUIIYIO POJIb B KU3HEJEATEILHOCTH Op-
raHu3Ma 4eyioBeka, oOecreurBasl MCTAHIMOHHYIO B3aUMOCBS3b MEXIY BCEMU
KJIETKAMH, TKaHSIMU U opraHamu. OU3HONIOTHS SHIOKPUHHOW CHUCTEMBI SIBISETCS
byHIaMEeHTAIbHON OCHOBOM i M3y4yeHUs: QYHKUUNA U PETyJISITOPHBIX MEXaHU3-
MOB, BIUSIIOLUIMX HA (U3NYECKOE U TICUXUYECKOE 3/I0POBhE UEIOBEKA.

['opMoHBI U Apyrue OMOJIOTHUYECKH AKTUBHBIE BEIECTBA UIPAIOT BaXKHYIO
poJIb B Ipoleccax roMeocTa3a opraHuizMa, QyHKIUSIX BBICIIEH HEPBHOM JEesATElNb-
HOCTH, a TaKXe MOBEJCHUU M aJanTallid 4YeJioBeKa B OKpyxaroiiei cpene. Pocr
pacrpoCTpaHEHHOCTH SHIOKPUHHBIX 3a00JIeBaHUI B MHUpE MOBBIIIAET UHTEPEC K
U3YYEHUIO SHIOKPUHOJOTUU Yy Bpadyeil pa3iMuHbIX CHEHaIbHOCTEH. 3HAHUS 0CO-
OeHHocTel (PyHKIIMOHUPOBAHUS SHIOKPUHHBIX OpPraHOB, MEXaHH3MOB pELEHINH
TOPMOHOB M UX POJIM B METa0OJIM3ME MO3BOJISIIOT OLEHUBATh KIIMHUYECKHE acIeK-
Thl IUarHOCTUKU SHIOKPUHHBIX NUCHYHKIUI. JTO0 00yCIIOBIMBAET aKTyaJbHOCTh
U3y4eHUs] (PU3UOJIOTMUECKUX OCHOB HJIOKPHUHOJIOTMH B MpOLEcce 00y4YeHus CTy-
JICHTOB B MEAMIIMHCKUX YHUBepcUuTeTax. B yueOHOI mporpamme mnpemaycMoTpeHa
caMOCTOATENIbHAs BHEAYIUTOpHAs padoTa CTyAC€HTOB, TpeOyollias yriryOJIeHHOTO U
pacIIMpPeHHOT0 U3y4eHus: (PU3NOJIOTUH U 3HIAOKpUHOJIOoTUU. HecMoTpst Ha obuiue
y4ueOHOM MHpopManuy 1o (HU3UOJOTUM SHAOKPUHHBIX XKeje3, CYIIECTBYeT HE00-
XOJUMOCTh B CTPYKTYPHUPOBAHHOM MaTepHalie M0 KIMHUYECKOW (PU3MOJIIOTHU 3H-
JOKPUHHOW CUCTEMBI, YTO HALEIUIIO aBTOPOB HA HAITMCAHUE U M3JaHUE HACTOSIIIIE-
ro y4eOHO-METOJIUYECKOro MOocoOus Ha OCHOBE JAHHBIX COBPEMEHHBIX Hay4YHBIX
UCCJIEIOBAHUN B SKCIIEPUMEHTAILHON U KIMHUYECKOU SHAOKPUHOJIOTHH.

Hogelimue noctuxeHus B U3y4eHUH MEXaHU3MOB CEKpELMU TOPMOHOB, pe-
LEMNIHUHA U UX PETYJISIUH, a TAKKE COBPEMEHHbIE METObI UCCie10BaHus (HU3HOIO0-
rUYecKuX (YHKIUH SHIOKPUHHBIX KeJje3, SBIISIOTCA OCHOBOW i pa3paboTKu
KJIIMHUYECKOM, 1a00paTOpHOM M MHCTPYMEHTAIbHOM JAMATHOCTUKU SHIOKPUHHBIX
3a0osieBaHui. JIOTMYHOCTh M NOCIEN0BATEILHOCTh M3JI0KEHHUS MaTepHala, BKIIIO-
YaIoIIEro 00IIK1e MEXaHU3MBI IEITeIbHOCTH YHIOKPUHHON CUCTEMBI, YaCTHYIO (pu-
3HOJIOTHIO SHIAOKPUHHOM CHUCTEMBI, a TAaKXKe MPUIIOKEHUS, 00ECIeUnBalOT MPOCTO-
Ty BOCHPUATHS U IOHUMAHUS HHPOPMAIIHH.

VY4eOHo-MeTo1nYecKkoe nocodue NpeACcTaBiseT MPaKTUYECKYI0 3HAYMMOCTh B
MOCTAUIIJIOMHON MOATOTOBKE Bpauel-UHTEPHOB, KIIMHUYECKUX OPJAMHATOPOB U ac-
MUPAHTOB Pa3IMYHbIX crenuanbHocTeid. OcoO0yI0 BaXKHOCTh UMEET MOHUMAHUE pe-
TYJSATOPHBIX MEXaHU3MOB THUIOTAIaMO-TUNIO(QU3apHON Nepudepruueckor ocu 3H-
JOKPUHHBIX OPraHOB B MHTEPIPETALUU PE3YyJIbTATOB TOPMOHAIBHBIX HCCIIEIOBA-
HUH, LIKPOKO MPUMEHSAEMBIX B COBPEMEHHBIX KIMHUUYECKUX YUPEKICHUSIX.

ABTOpBI OyIyT NMPHU3HATENbHBI BCEM, KTO COYTET BO3MOXKHBIM BBICKA3aTh
CBOM KPUTHUYECKHE 3aMEUaHUs U MPEJI0KEHUS B aJpec MpeaaraeMoro yuyeoHo-
MeToauueckoro nocobus. [lpennoxenuss u 3amedanusi Oy1yT BOCIPUHSITHI Kak
BBIPAKEHHE KEJIaHUSI OKa3aTh IMOMOIb B €r0 YJIy4II€HUU U YUYTECHBI [PU MOCe-
OYIOLEM NEPEU3TaHUN.



I. DU3UOJIO0TUsI SHIOKPUHHOM CUCTEMBI

1. OBIUE ITPENCTABJIEHUA
O )KEJIE3AX BHYTPEHHEU CEKPEILIUHN

1.1. CpaBHuUTeJbHAS XaPAKTEPUCTUKA HEPBHOH U I'yMOPAJILHOM
peryasiuuu pu3noaornyecKux GyHKUui opranuzma

CnocobHocmb K1emox 80CHPUHUMAMb U OMEeUamy HA CUSHATbL U3 OKP)-
arcarougell cpedvl — PYHOAMEHMATLHBIU NPUSHAK HCUSHUL.

B opranusme >KMBOTHBIX M YE€JIOBEKAa UMEIOTCS [6€ CA0MHCHbIE CUCHEMbl
ynpaenenusa QYHKyuAMuU: HEPeHAs U 2yMOpPAIbHAsA, KOTOPHIE TECHO CBSI3aHbI
MeXy cOOOM M OCYIIECTBISIIOT €IUHYI0 HEHPOTYyMOpalIbHYIO PETYJISIUI0, KO-
Topasi o0ecrnevynBaeT MOAJEp)KaHuE TOMEOCTa3a M MPUCIIOCOOUTENbHYIO es-
TEJIBHOCTh OpraHUu3Ma. DTH MEXaHU3Mbl HIMEIOT MHOTOUHCIICHHBIE CBSI3U KaK Ha
ypoBHE (HYHKIIMOHUPOBAHHUS HEPBHBIX LIEHTPOB, TaK M MPHU Mepeaade CUTrHalb-
HOI nHOpMaruu 3PPeKToOpHbIM CTpyKTypam. Hanpumep, npu ocyiiecTBieHun
npocTeiiero peduiekca Kak 3JIEMEHTApHOTO MEXaHW3Ma HEPBHBIX PEryJsSIuil
nepesaya CUTHAJIM3aluU C OJHON KJIETKH Ha APYTYIO OCYIIECTBISIETCS MOCPEI-
CTBOM T'YMOpPaJIbHBIX (paKTOPOB — HeilpoMeauaTopoB. UyBCTBUTEIBHOCTh CEH-
COPHBIX PELENTOPOB K JIEUCTBUIO pa3zapaxuTesied U GyHKIMOHAIBHOE COCTOS-
HUE HEHPOHOB U3MEHSETCS TOJI IEWCTBUEM TOPMOHOB, HEUPOMEANATOPOB, Psiaa
JIPYruX OMOJIOTMYECKH aKTUBHBIX BELIECTB, a TAKXKe MPOCTEHIINX METa0OJIUTOB
u munepansabix noHos (K, Na', Ca*", C1"). B cBoro ouepe/ib, HepBHAs CHCTEMA
MO>KET 3aIyCKaTh WM BBIMOJIHATH KOPPEKIIUIO TYyMOPAIbHBIX PETYIIAIIHMA.

Bce ¢ynkuun opranusma HaxoAATCs MOJ ABOWHBIM KOHTPOJIEM: HEPBHBIM
U rymopanbHbiM. ['yMopasibHast (OT rped. humor — Biara, »KUJAKOCTb) Ipeay-
CMaTpPUBAET PETYJIHPYIOIIee BIUSHUE MEPEHOCUMBIX KPOBBIO, TUM(OH, TKaHE-
BOI KHJIKOCTHIO OMOJIOTMYECKH aKTHUBHBIX BEILIECTB, TOPMOHOB. ['OpPMOHBI BBI-
pabaThIBalOTCS OJHUMH KJIETKAMHM OpraHu3Ma ajisi M30MpaTeIbHOrO BO3ICHCT-
BUS Ha IPYTHUE KIETKH, KIeMmKU-MuieHy OrpeIeICHHbIX OPTraHOB.

['OpMOHBI 3HIOKPUHHOTO ammapaTa y4acTBYIOT B PETYJISIIIUU TOMEOCTa3a
(mMOCTOSIHCTBA BHYTPEHHEW Cpejibl), 0OMEHE BEIIECTB, BIUSIOT Ha pocT, audde-
PEHIIMPOBKY, pa3MHOXKEHHE, 00ECIIEUNBAIOT OTBETHYIO PEAKLMI0O OpraHu3Ma Ha
WU3MEHEHUS BHELTHEN Cpeibl.

[Toa ryMopaibHBIM BAMSTHUEM HaXOATCS a0COIIOTHO BCE OpraHbl U TKAHU
OopraHu3Ma 4ejoBeKa, TOTr/la KaK HEPBHBIM KOHTPOJIb OTCYTCTBYET Yy ABYX Opra-
HOB: KOpbl HAONOYEYHUKO8 U NAayeHmyl. ITO 03HAYAET, YTO AT JIBA OpraHa He
UMEIOT HEPBHBIX OKOHYAHUM, OJHAKO HE 3HAYMUT, YTO (YHKIMH KOPBI HAIIMO-
YEUHUKOB M TUIALIEHThl HAXOAATCSA BHE cepbl HEPBHBIX BIUSHUI. B pesynbrate
AKTUBHOCTH HEPBHOM CHUCTEMbI U3MEHSETCS BBIJICJIEHHE TOPMOHOB, KOTOPBIE pe-
TYTUPYIOT QYHKIIUN KOPBI HAMOYEUYHUKOB U TJIAIEHTHI.



Hepenasa u cymopanvhasn pezyaayua OJAHAKOBO BAXKHBI U COXPaHEHUS
opraHu3Ma Kak LIeJIOr0, B TOM YHCJIE M MPU OpraHu3aluu rnoseaeHus. Poib u
JIOJISL y4acTusl KaKJIOM M3 JBYX CHCTEM pa3jiMyHa JUIsl pa3HbIX (YHKIUH U CO-
crosiHuid opranuszma (pucyHok 1, tabmuma 1) Ho B perynsiuu 1ea0CTHOM
(GYHKIIMM BCerja MPUCYTCTBYIOT UM T'yMOpaJbHBIE M YHMCTO HEPBHBIC BIUSHUS.
OHU NPECTaBIISIIOT IBE CTOPOHBI €IUHOU HetpOcyMOPAIbHOU CUCHEMDL.

['yMopaJibHbIe MeXaHU3MbI (PUIIOTEeHETHYECKH OoJiee ApeBHUE, OHU UMEIOT-
Csl 1aXKe Y OJTHOKJIETOUHBIX KMBOTHBIX U IPUOOPETAIOT OO0JIBILIOE PA3HOOOpa3ue
y MHOTOKJIETOUYHBIX U OCOOCHHO y 4esoBeka. B manmpHelieM B mpolecce 3BO-
JIOLUUU OHU JOTIOJTHWIKCH BBICOKOCTIEIIMAIM3UPOBAHHON HEPBHOW CHCTEMOM.

Dunocenemuueckue dmanvl pazeumusi IHOOKPUHHLIX opeanos. B mpouecce
ABOJIIOLMOHHOTO Pa3BUTHSI BEIICIISIIOT 3 3Tana peryJisiiui SHAOKPUHHON CUCTEMBI.

1. I'ymopanbHblii 3Tan. ['ymopanbHbli (J1aT. Aumor — KUAKOCTb) CIIOco0 WH-
(OpMaIIOHHBIX B3aUMOJICHCTBUI KJIETOK, TKaHEH 1M OpraHoB, HAIPaBJICHHbIA Ha CO-
XpaHEHUE FOME0CTa3a, OTHOCUTCS K HauboJiee IPEeBHUM BHUaM KOMMYHUKAIIMN U TIOsI-
BUJICSI 3HAUMTEIILHO PaHbIIIE, YeM HEpBHAs cucTeMa. Tak, y MpoCTeHIIMX OJJHOKIJIETOY-
HBIX OPraHU3MOB HEPBHOM CUCTEMBI ellie HeT. OHAKO Perysisiys IesITeTbHOCTH KIIeT-
KU OCYIIECTBIISIETCS Yepe3 BHYTPUKIETOUHYIO KHUIKOCTb, OJIaroyiapsi 4eMy UMeeT Me-
CTO CBSI3b BCEX OTJIENIOB KIIETKU C OKPYKAIOIIEH Cpeiol, T. €. (PyHKIMOHUPYET TyMO-
pasibHast CBAI3b. Pecynayus ecex gyHkyuil opeanuzma ocyuwecmansiemcst ouggysHo, no
niasme, ay MHO2OKIEMOYHbIX HO CUCTEME CReYUATIbHbIX MPYOOYeK — COCYO08.

2. Xumnueckuii 3tan. Pazsutue npeacrapieHuil o0 ynpapieHUH )KU3HEH-
HBIMHM IPOLIECCAMHU MPU MOMOIIK XMMUYECKHUX BEIIECTB Hayajaach €mie ¢ Mpes-
craBiicHUI ['mnmokpara, KOTOpbId MPUIIKACHIBAI HEKUM «COKAM OPraHHM3Ma
CIIOCOOHOCTH YIPaBJIATh M TEJIOM U AyXOM uesioBeka. JlanpHelue uccienona-
HUS YUYEHBIX JI0Ka3aJM, YTO PEryJsiius BceX (PyHKIMI OopraHu3Ma U CBS3b €ro C
BHEIIIHUM MHPOM OCYLIECTBIISIETCS TOJIBKO C OMOIIBIO XUMUYECKUX BEU{ECE
(Xumuyeckue maxcucol), COOEPHCAUUXCA 8 HCUOKOCmAX opzanuzma. B mpo-
L[ECCE ABOJIOLMM MMPOUCXOAUT YBEINUYEHHUE YUCIa KIETOK B OPraHU3MeE, UX CIie-
[UANIN3aIHsl, TOSBISIOTCS KIETKH, KOTOPbIE HECYT TOPMOHANIbHYIO (pyHKIHIO. B
JaNbHENIIIEeM OHM KOHIIGHTPUPYIOTCS B OINpEAENICHHBIX MECTaX M M3 HUX (op-
MUPYIOTCSl SHAOKPHUHHBbIE Xkene3bl. [lapamuiensHo B OpraHu3Me pa3BHUBAETCS U
HEpBHAsI CHCTEMa, KOTopasi 0 Mepe yCIOKHEHUs Bce Ooiee 1 Oosee MoaunHsIeT
CBOEMY BJIHMSHHUIO TyMOpajbHbIE CBS3U. TakuM 00pa3om, ¢ OABICHUEM HEPBHOMN
CUCTEMBI CKJIa/IbIBAE€TCA HEUPOIHIOKPUHHBIN 3Tall PEryJIsSLUH.

3. HeiiporymopaJibHbIii 3Tan peryjsauuu. Ha sTom 3Tane ycrtaHaBiuBa-
€TCSL mecHOoe 63aUMOO0eCMEUe XUMUUECKU AKMUBHBIX 8€U{eCE U HEPBHBIX
InemMenmos. XVMUYECKH AaKTUBHBIE BEUIECTBA BbIPA0ATHIBAIOTCS B MPOIECCE
oOMeHa BEIEeCTB IO/ BIUSHUEM HEPBHON CHCTEMBI, OJHOBPEMEHHO CTAHOBSITCS
BO3OYMTENIIMH TOCIEIHEN — MEIUaTOpaMH, T. €. MepeAaTYNKaMu HEPBHOIO
BO30YXKJE€HUS (HAPUMED, HOPAOPEHAIUH, AyemuixoiuH, 2UCmamur 1 ap.), Ha
paHHMUX CTaausAX (PUiIOreHe3a MPOLECcC Mepeaadyd MeIUaTOPOB MPOUCXOIUT OT



KJIETKH K KJIETKE M MPOTEKAaeT MEJUIEHHO — MECTHbIE akTUBaTopbl. Ha nmamnb-
Helmeld craguu (uiaoreHe3a MOSBISIIOTCS OUCMAHMmHble AKMUBAmMopsl, KOTO-
pble JEHCTBYIOT Ha OONBIIOM PACCTOSTHUM OT MECTa UX 00pa3oBaHUs, U PACIPO-
CTpaHAIOTCS OBICTPO MO KPOBEHOCHON M JIUM@ATHUUECKON cUcTeMe. DTHU JucC-
TAHTHBIE aKTUBATOPHI BHIPAOATHIBAIOTCS B CHEIHAIBHO PA3BHBAIOIIMXCS Opra-
HaX — Jicene3ax 6HYympeHHell ceKpeyuu uiu IH00OKPUHHbBIX JHcele3ax.

JKernes3pl BHyTpEHHEN CEKPELIMM TECHO CBS3aHbl C HEPBHOM CHCTEMOM, OHH
XOpOIIO CHAa0XEHbl HMHTEPOPELENTOPAMU U WHHEPBUPYIOTCS BETE€TaTUBHOMN
HEPBHOW CUCTEMBI. BO-BTOPBIX, CEKPET JKEJE3 B CBOKO OUYEPENb ACHUCTBYET Uepes
KpPOBb Ha HEPBHBIC ILEHTPBL. BBICIIMM LEHTPOM pETyJSIUUUA 3HAOKPUHHBIX
GYHKIUHN SABISETCS CUROMANAMYC — OMOeN NPOMENCYMOUH020 Mo32d. OH 00b-
€AUHSAECT HEPBHYIO U T'YMOPAJIbHYIO PETYISILUIO 6 HelUpoZyMopaibHblil Mexa-
HU3M pecyIAUUU HCUZHEOEeAMeIbHOCIU OP2AHU3MA.

Takum 00pa3om, KHU3HEASSITENHHOCT YEJIOBEKa OCYIIECTBIIIETCsl Oaroaps uH-
TErpaIy 1 KOOPMHAINHU KJIETOK TEJa, 33 CYCT HEPBHOM U TYMOPAITbHOM PETyJISIIIHH.

IKCTEPOPELETITOPR
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Pucynok 1 — EQMHCTBO HEPBHOM M T'YMOPAJIbLHOM peryJ/siiuu

Tabnuua 1 — CpaBHUTENbHASA XapAKTEPUCTUKA HEPBHOTO U HIOKPUHHOTO Me-
XaHU3MOB PeryJssiiuu (U3N0JIOTHUEeCKUX (PYHKIMI Opranu3Ma

(ueM JocTUTaeTcs)

BAaHHOTO TPOBEJCHUS BO30YXkKIe-
HI/IH) 1 HAJIMYUEM CHHAIICOB

IHapamerp HepBHbIii MexaHU3M JHIOKPHHHBII MEeXaHU3M
CpaBHEHMH peryJasinuu peryJasinuu
bonbuias TouHOCTh perymsinuy, |MeHee TouHas peryssuus Io TUILY
To4HOCTD [0 TUIy «Tejerpaga» 3a CueT|«pajamo» 3a CUET Mepeladyu CHUrHa-
peTyIAIHE IIPOBEJICHNSI CUTHAJIOB II0 HEPB-|JIOB (TOPMOHOB) TOKOM KpOBU H
HBIM BOJIOKHAM (3aKOH H30JUPO- |HAIUYHEM CIEUU(UUECKUX peIer-

TOPOB K HUM B KJICTKaAX-MHUIICHAX

CxopocTh
peryisnuu

(o ckopocTtu
nepeiayyl CUTHaJa)

Bonbiast ckopocTh repeaun CHrHa-
JIOB (TTOTEHIMAJIOB JICUCTBUS) IO
HEPBHBIM BOJIOKHaM, 0T 7 110 120 m/c

B BOJIOKHaxX Tuma A-aibda

Huskas ckopocTh nepenauu cUrHa-
Ja. MakcumanbHasg CKOpPOCTh KpO-
BoToKa B e 0,5 m/c (B aopte); cko-
pocTh B Kamuisipax = 0,5 mm/c




OxoHyanue Tadaunsl 1

ITapamerp HepBHblii MexaHU3M JHAOKPUHHBIA MEeXaHU3M
CpaBHEHUSA peryJjasinuu peryjasinuu

Maunasi IIMTENbHOCTD, T. K. 11e- | Boibas ININTEBLHOCTD, T. K. Te-
puoI mojypacnajga Helpomenua- |puoj Iojypacrnaza TOPMOHOB CO-

JlnurenbHOCTh TOPOB COCTABIIIET OOBIYHO MMJI-|CTaBIIIET CEKYH[bl, MHHYTbI, Jie-
perynsinuu JINCEKYH/IbI. CATKH MHHYT, a JJs OTAeJbHBIX
(mo  mmutenbHOCTU | Konmponupyem «bbicmpbiey [TOPMOHOB YaChl WJIH CYTKH.

nepuoia Toypacia- | pegprekmopHule peakyuu Ha Oeli- | Konmponupyem meonennsie npo-
Jla HEHPOMEMATOPOB | cmaUe pa3iuuHblX pazopasxcume- |yeccol.: oeleHue u ouggpepeHyupos-
WJIK TOPMOHOB) nell, npexcoe 6ce2o 83aumooel-|Ky KIemoK, oOMeH eeuwecms, pocm,
cmeue ¢ 8Heulnell cpeooll nonogoe cospesanue (peyiayus u3-
MeHeHUll BHympeHHell cpeobi)

1.2. IlonsiTHeE 0 Kejie3aX BHYTPEHHEH CeKpenun

Tepmun «snympennssn cexkpeyus» BBEN B 1885 1. ¢paniysckuii pusnosor
Knon bepnap.

KeJie3bl BHYTPeHHeH CeKpelun (9HOOKPUHHbLE Hcele3bl) — TO OPTaHbl,
COCTOSIIIIME U3 CHEHM(PUUECKUX JKEJE3UCTBIX KIETOK, CHeyuaiusupo8asuiuxcs
Ha 0bpa3zoeanuu U 8blOeleHUU 80 GHYMPEHHIONW cpedy Op2aHU3MAa 0CoObIX OUOo-
JI02UYEeCKU AKMUBHBIX 8eujecme — 20pMOHO08, YHaCTBYIOUIUX B PErYyJISLUNUNA U UH-
Terpanuu QyHKUIMNA OpraHu3Ma U KOTOPbIE MOCTYMAIOT B MPOCBET KPOBEHOCHBIX
U IMM(aTHYECKUX COCYIOB, T. €. BO BHYTPEHHIOIO CPEly OpraHu3Ma.

K :xesie3am BHYTpeHHell ceKpeUHH OTHOCST 3nughu3, wumosuonyro, napa-
WUMOBUOHBLE U BUTIOUKOBYIO JiCElIe3bl, KOPKOBOE U MO32080€ Geujecmeo HaOnoueyHu-
K08, OCMPOBKOBbLIL annapam nooicenyO00UHOU Jcelle3vbl, NON08ble Jicele3bl (SIUUKL,
AUYHUKY) U naayermy. TOPMOHBI ATUX KeJle3 PEryIUpyIOT KU3HEHHO BaXKHbIE (PU-
3UOJIOTHYECKUE TIPOLIECCHI HA KJIETOYHOM M CHCTEMHOM YPOBHSIX, OO€cIieunBasl co-
XpaHEHHE TOMEOCTA3a U afalTallio OpraHn3Ma K U3MEHSFOIIMMCS YCIIOBUSIM CPEIbL.

Du3uon02usn_GHYmMpeHHel ceKkpeyuyu N3y4aeT 3aKOHOMEPHOCTH CUHTE3a,
CeKpelLrHU, TpaHCnopTa (PU3MOIOTMYECKH aKTHUBHBIX BEILIECTB U MEXaHU3MbI UX
JNEUCTBUS Ha opraHusM. McciaenoBaHus xkene3 BHYTPEHHEW CEKPELMH MOJIOKH-
JIM HAYaJl0 IHOOKpuUHoaozuu (0T Tped. endo — BHYTPH, krino — BBIIEISAI0) —
HAyKe O JKeJIe3aX BHYTPEHHEN CEKPELMH U MPOAYLUPYEMBIX UMU TOPMOHAX.

Kak MeauuuHcKas JUCUMIUIMHA 3HJOKPUHOJIOTHS MTOSIBUIACH TOJIBKO B XX B.,
OJIHAKO SHIOKPHUHOJIOTUYECKHE HAOIIOICHNUS U3BECTHBI CO BPEMEH aHTHUYHOCTH.
JlaToii poxaeHus 3HAoKpruHoJoruu cuntaerca 1849 r. korga A. bepronsa nosu-
CaJKOW CEMEHHUKOB NETyXa JINKBUIUPOBAII CHUMIITOMBI KaCTPaLUU.

IHOOKpUHOI102UA 3aHUMACTCS U3YYEHUEM POJIM TOPMOHOB B KU3HEAES-
TEJIbHOCTH OPTaHU3Ma, a TAaKXKE M3YYEHHEM HOPMAJIBHOW M MATOJOTHYECKOMN
(GbyHKUIMU Kesle3 BHYTPEHHEH CeKperuu.

Meouyunckoe 3nauenue IHOOKPUHONOZUN CBSI3aHO C U3YUYECHHEM MPUYNH,
naToreHes3a, KIMHUYECKOH, J1abopaTOpHO-UHCTPYMEHTANbHOW JMATHOCTUKUA H




CIOCOOOB JICUCHUS HAPYIIECHUIN SHIOKPUHHONW CHUCTEMBI. YCHEXU B H3yUYEHUU
MEXaHU3MOB 00pa30BaHUsl TOPMOHOB, MPUHIIMIIOB UX PELENINUN B KJIETKaX MU-
HICHSIX, PETYJSLUN CEKPELUUU UMEIOT OOJIbIIOE 3HAUYCHUE ISl MEAMLMHBL. J{7s
IPABUJIBHON KOPPEKIMH SHAOKPUHHBIX HAPYIIEHUN HEOOXOAUMO 3HATh (PU3MO-
JIOTHIO TOPMOHOB ¥ TOPMOHAJIbHBIE IPUHIUIIBI PETYIISLNAHN.

1.3. O01mas xapaKTepucTHKA JHAOKPHUHHON CHCTEMBbI

IHOOKpunHaa cucmema — COBOKYITHOCTb PHJIOKPUHHBIX JK€Jie3, pa3iny-
HBIX OPraHOB M TKaHEH, KOTOPbIE B TECHOM B3aWMOJEHCTBUU C HEPBHOU U UM-
MYHHOW CHCTEMaMH OCYIIECTBIISIIOT PETYJISINI0 U KOOPAUHAINIO (PYHKIUI Op-
raHu3Ma, TOCPEJCTBOM CEKpernuu (PU3NOIOTHYECKH aKTHUBHBIX BEIECTB, IMepe-
HOCHMBIX KPOBBIO.

DHookpunnsle xceneswvl (glandulae endocrinae) — xene3bpl BHYTpEHHEH
CEeKpelMd aHATOMHYECKH U Tomorpapuyeckud pa3oOIeHbl, OHU HE UMEIOT BbI-
BOJIHBIX TPOTOKOB U BBIJCISIOT CEKPET 3a CUeT ouggysuu u sx304yumos3a BO
BHYTPEHHIOIO CpeJly Opranusma (KpoBb, TuM(}a U TKaHEBYIO )KUAKOCTH).

[ToMUMO «BHYTpEHHEU CEKpelun», CyIIEeCTBYET U «BHEIIHss». K Hell oT-
HOCHUTCS BBIJICJICHUE MUIIEBAPUTENIbHBIX (PEPMEHTOB B KEIYIOYHO-KHUIIIEYHBIH
TPaKT U Pa3IMYHBIX BEIIECTB C TTOTOM, MOYOH U KajioM. B otnuume ot enympen-
Hell ceKpeyuu, BHEIIHSS CEKPELUsl OCYIIECTBISIETCA IK30KPUHHBIMU JHCelle3aMU
4yepe3 BBIBOIHBIC TPOTOKK BO BHEIITHIOKO CPEITY.

DHIOKPUHHASI CHCTEMAa OpraHM3Ma YeJIOBEKa MPEICTABICHA IHOOKPUH-
HbIMU dHcene3amu, OP2aHamu ¢ IHOOKPUHHOU MKAHBbIO U OP2AHAMU C IHOOK-
PUHHOU (pyHKYUEll OMOETbHBIX KI1EMOK:

¢ DHIOKPUHHBIE KeJIe3bl:

» 2unoghusz;

* WUMOBUOHAS Jicene3d;

* OKOIOWUMOBUOHDBIE (NAPAWUMOBUOHbBIE) JHCENe3bl;
* HAONOYEeYHUKU,

* onughus.

¢ OpraHbl ¢ JHIOKPUHHON TKAHBIO:

* nodocenyoouHas dxceneza (ocmposku Jlaneepeanca),
* n0J108ble Jicene3vl (CEMEeHHUKU U AUYHUKLUL).
¢ Oprasbpl ¢ JHIOKPUHHBbIMYU KJIETKAMM:
» [[HC (8 ocobennocmu — eunomanamyc),;
* cepoye;
* 1ecKue;
* Jrceny0ouno-kuweynvlii mpakm (APUD-cucmema),
* nouKa
* niayenma,
* MUMYC;
* npedcmamenvHas JHcenesd.




1.3.1. Mopgponozuueckue npuznaxku IHOOKPUHHBIX OP2AHOE

IHOOKpuHHBbLE Heene3bl — CaMOCTOSATEIbHBIE OpraHbl ¢ 0c000it Mopdoo-
TMYECKON CTPYKTYpPOW W CHEIHMATU3WPOBAHHBIMU (PYHKIMSIMH IO BBIpaOOTKE
TOPMOHOB C IAPOKUM CIIEKTPOM JICHCTBUS B OPTaHU3ME.

XKeneswr BayTpennei cekperuu (JKBC) pazmuuarorcs mo cBoOeMy CTpoe-
HUIO U PA3BUTHIO, a TAK)KE 0 XUMHUYECKOMY COCTaBY U JACHCTBHIO BBIICISIEMBIX
UM TOPMOHOB, HO BCE OHHM MMEIOT OOIIME aHATOMO-()HU3HOIOTHUECKUE YEPTHI U
0071a1at0T HEKOTOPBIMU OOIITUMU CBOWCTBAMMU:

1) mo cTpyKType 3HAOKPUHHBIX K€JI€3 — 3TO KPYHHbIE OPTaHbl HApeHXU-
Mamo3H020 muna, TIOKPBITBIE COCAWHUTEIIBHOTKAHHOM Karcynou. He mmeror
BBIBOJHBIX TMPOTOKOB M 0OOraTto KpoBocHaOxkarTcs. OCOOCHHOCTHIO COCYIOB
’KeJle3 BHYTPEHHEW CEKpElUH SIBISIETCS] BBICOKAs MPOHUIIAEMOCTh, YTO CIOCO0-
CTBYET JIETKOMY MPOHUKHOBEHUIO TOPMOHOB B KPOBb, MIO3TOMY KalHILISPHI ¢he-
HecmpuposanHvle VI CUHYCOUOHDbIE;

2) KeJIe3UCThIE CEKPETOPHBIC KIETKU — 21aHOYI0Yumsl (FHITOKPUHOIIUTHI),
BBIJICTISIONTNE OMOJIOTUYSCKU aKTUBHBIC BEIIECTBA BO BHYTPEHHHUE CPEIbI Opra-
HU3Ma, Ha3bIBAIOTCS IHAOKPUHHBIMH. DHOOKPUHOYUMBI MOTYT OBITH PAcIOo-
KEHBI B PA3IIUYHBIX YACTSIX OPraHW3Ma U UMETh pa3HOOOpa3HyIo CTPYKTypy. Ilo
CBOEMY TPOHUCXOXKJIEHUIO OHU MOTYT OBITh MPOU3BOJHBIMHU ONUMENUATLHOU
MKAHU, HEUPO2IUU U HEPBHOU MKAHU,

3) SHIOKPUHHBIE KEJIe3bl HAXOATCS B OYEHB CIOKHBIX B3aMMOOTHOIICHH-
X MEXIy coO0H, HapyleHue (YHKIMI OAHON OoTpaskaeTcsi Ha paboTe ApPYyTrux,
T. €. OHHM NIEPMUCCUBHO B3aMMHO BJIHSIOT APYT Ha JIPYTa;

4) HapyuieHre (PyHKIMH >KeJie3 BHYTPEHHEH CEKPELUH SIBIISICTCA MPUYUHON
3a00J1eBaHMi, Ha3bIBAEMBIX SHIOKPUHHBIMU. B 0IHUX cilydasx B OCHOBE 3THX 3a-
OoJIeBaHUM JCKUT U3OBIMOUHAS NPOOYKYUSL 20pMOHOE (THTIEPPYHKITHS JKEJe3bl), B
IPYTHX — He00CMamoyHOCHb 00pa308aHus 20pMoH08 (TUTTO(PYHKITHS JKeTIe3bl).

1.3.2. XapakmepucmuKka 2ymopanbHulX haKkmopoe pezynayuu

Bricmieit popmoit rymopanbHON perymsiiuu sIBISETCS TOPMOHAJIBHAS.

TepmuH «ropmon» 0bL1 Briepsble iprMeHeH B 1905 r. beimmccom n CrapiuHrom
B OTHOILIEHUH OTKPBITOTO MU BELLECTBA, POAYLIMPYIOILErOcs B JBEHALATHIIEPCTHOM
KHILIKE, — CEKPETUHA, CIIOCOOCTBYIOIIET0 00OPa30BaHHIO MOKETYAOYHOTO COKA.

Topmonbl (0T Tped. hormaino — TPUBOIUTH B JABIKEHUE, MOOYXKIATh) —
3TO BBICOKOCHEIM(UYECKHE BEIeCTBa, 00JaJarolue BbICOKOW aKTHUBHOCTHIO,
BbIpa0aThIBa€MbI€ PHJIOKPUHHBIMU JKEJI€3aMHU WJIM CHEIUATU3UPOBAHHBIMU SH-
JOKPUHHBIMH KJIETKaMHU, BBIJIEISIEMbIE BO BHYTPEHHIOIO CPELY (MedHcKIemouHyo
AHCUOKOCMB, YepeOPOCNUHATILHYIO HCUOKOCTb, TUMP)Y U KPOBb) U OKa3bIBAIOIINE
JMCTAaHTHOE JIEWCTBHUE HA KJIETKH — MULIEHHU.

Knemku — muwenu (mxanu — muuienu, opeansvl — muuieHu) — odpa3oBa-
HUS, B KOTOPBIX MUMEIOTCS crenuuYHbIe Ui AaHHOTO TOPMOHA PELEnTOPHI.



Hexotopsie TOpMOHBI UMEIOT €IMHCTBEHHYIO TKaHb — MUIIIEHB, TOTAA KaK JpPYy-
TH€ OKA3bIBAIOT BIIMSIHUE HA BECh OPTaHU3M.

HccnenoBanusi MOCIEIHUX JIET YCTAHOBHUIIM, YTO HE TOJBKO COOCTBEHHO
JKeJe3bl BHYTPEHHEHW CEKpeIru, HO TaKKe M PsI OPTraHOB M TKAHEW 00JaJaaroT
SHAOKPpUHHBIMUA (GyHKIHUIMHU (TiprioxeHue 1). Takum o0pa3om, MPOIyKIIHS
OMOJIOTUYECKN aKTUBHBIX BEIIECTB — ATO (DYHKIIHMS HE TOJBKO JKeJie3 BHYTPEH-
HEl CeKpelnuu, HO W JPYTUX TPAJAUIMOHHO HEIHJAOKPHUHHBIX OPTaHOB: NOYEK,
Jrceny00UHO-KuUeyHo2o mpakma, cepoya. He Bce BelecTBa, oOpasyroliuecs
CHEIUPUICCKIMH KJIETKAMH STHUX OPTraHOB, YAOBJICTBOPSIOT KIACCUYECKUM
KPUTEPUSM TIOHATUSA «TOPMOHBI». [l03TOMY, Hapsay C TEPMUHOM «TOPMOH» B
MocJeAHEe BPEeMs UCIIOJIB3YIOTCS TaKXKE NOHAMUS 2OPMOHONOO0OHbIE U OUOTO-
euvecku akmusHule gewgecmaa (bAB), 2copmonvl mecmHozo Oeticmeus.

Bbuosornueckn akruBHoe BemecTBO (BAB) — cyOcrannus, kotopas B
MUKPO- U HAHOKOHIICHTPAIMSAX OKAa3bIBAECT BBIPAKCHHBIM (HDHU3HOJIOTHYCCKUM
s ekt Ha paznuuHble (QYHKIMU OpraHu3Mma. Tak, Hampumep, HEKOTOPhIC U3
HUX CUHTE3UPYIOTCS TaK OJIM3KO K CBOMM OpraHaM-MUIIEHSM, YTO MOTYT JOC-
turath ux auddysuen, He monaaas B KpoBOTOK. KieTku, BeipabaThIBAIOIINE Ta-
KHE BEIECTBA, HA3BIBAIOT NAPAKPUHHbIMU. TPYAHOCTH TOYHOTO OIpEIeTICHUS
TEPMHUHA «TOPMOH» OCOOEHHO XOPOIIO BHJHA HAa MPUMEpPE KaTeXOJIaAMHUHOB —
aJpeHanuHa U HopajpeHannHa. Korga paccmaTpuBaeTcs UX BhIPaOOTKA B MO3-
TOBOM BEIIECTBE HAAMOYECYHUKOB, UX OOBIYHO HA3bIBAIOT TOPMOHAMU, €CITH PEYb
uaeT 00 ux 00pa30BaHUM U BBIJCICHUHA CUMIATHYECKUMU OKOHYAHUSMU, UX Ha-
3BIBAIOT MEAUATOPAMM.

1.3.3. Hcmounuku 20pmonos

Kretku, BBIIENSIONINE TOPMOHBI, OOHAPYKEHBI MPAKTHYECKH B KAKIOM
oprase (pUCyHOK 2, mpuioxkenue 1). I3BecTHO MHOKECTBO UCTOYHUKOB TOPMO-
HOB TI0 CBOEMY ITPOUCXOKICHUIO M JIOKAJTU3AINHA 3TO MOTYT OBITh:

I. Cneyuanuzupogannsvie sncenezucmole KiemkKu — 21aHOYI0UUMbL, BbI-
JEeNsomre OUOJOTUYECKH aKTHUBHBIE BEIIECTBA BO BHYTPEHHHUE CpPENbl Opra-
Hu3Ma. [1o cBOemMy IPOUCXOKICHUIO OHU SIBJISIFOTCS MPOU3BOAHBIMHU U TEJIU-
AJIbHOW, HEPBHOM U ME3CHXUMAJIbHON TKAHU.

OTHOCUTENIBHO KPYITHBIE CKOIJICHHUS JYHAOKPHUHHBIX KJETOK HMEIOTCA
BHYTPH HEIHIOKPUHHBIX OpraHoB (octpoBkm Jlanrepranca). Hekxotopsie
IJIaHTYJIOLUTHI MOTYT OBITh HCUE3aI0UUMU (3KeJIToe TeJ0, IJIANEeHTA).

II. Heupocekpemopuvle KiemKu — TOPMOHIPOAYLUHPYIOIIUE KIIETKH B
pPa3IMYHBIX OpraHax, COYeTarolre MOPQOJOTHYECKHEe MPU3HAKKM HEUPOHOB U
TJIAHTYJIONMTOB, a TaKXe MPOBOJHUKOBYIO W SHIOKpuHHYIO GyHKumu. Heii-
pompancmummepsvl BBIICISAIOTCS HEPBHBIMUA OKOHYAHHUSIMH 3TUX KJIETOK B CH-
HAaNTUYECKYIO IIEJb, IEPENABAS CUTHAIBI OT HEMPOHA K HEMPOHY, MBIIIEYHOMY
BOJIOKHY WJIM CEKPETOPHOM KIIETKE.




o PaannuHbie 0TAe bl Mo3ra:
AodamuH, agpeHaniH, CepoTOHUH,
FAMK, auetTunxonus, 3HAopPduHLI

o FunoTanamyc. HeiipoMeavaTopbl, HeHPOrOPMOHbI,
nubepunHbl, CTaThHLI

® Onuduz: )
menaronm, ° r"l'llro?::;ue FOPMOHbI
apeHOrNoMepynoTponuH p
® CnioHHbie Kenesbl. o CetvaTka:
NapoTuH MENaTOHWH, COMaTOCTaTVH
e lLinToBNMAKAA Xenesa: e BunouxoBasn xenesa (TUMyc):
TUPOKCHH, TUMO3VH, MOTPONUH, CEPOTOHUH,
TPUAOATUPOHUH, npoctarnaHanHbl
TUPEOKASbLIWTOHUH eCepaue

AH®, XKHO

o MuuesapurensHbiit annapar:
XOMELMCTOKMHUH, FacTpuH,
COKPOTUH, HOWPOTEH3UH,
GombeauH u ap.

o NapatwmrosnaHbie xeneawi:
napaTupuH

o Nerxne: AN®, karexonamuHs!, K
ONOBbLIE FOPMOHbBI,

SpaauKkvVHuvH,
WHrUGMHBI, 3CTPOreHb o CxeneTHbie MbillLbi:
® Hagnoveurmnku: onuaTHsie nenTuabl

KOpTHKOCTepONAbL,

anpeHanvH,

NONoBLIe FOPMOHD MNogxenynouHan xenesa:
WHCYSMH, FTHOKAroH

o Mouku: IpUTPONOITUH, PEHWUH,

npocTarnaHanHLl
® DHAOTEeNMUI KPOBEHOCHbIX
oontnga: we AnuHnkK;
3HAOTENUHL, N 3CTPOreHbl, NPOrecTepoM

e MNaueHTa: 3CTporeHbl, NporecTepoH,
XOPUOHHBIA TOHAAOTPONMH,
aHaporeHsl

© SHAOMETPUIA MaTKN: MENATOHKH

Anukn: aHgporeHbt

Pucynok 2 — I'opmoHajibHast QyHKIUA IJHAOKPUHHBIX KeJjie3
U HEIHOKPMHHBIX OPTaHOB M TKaHeil

B nentpansHOil 1 mepudeprueckoil HEPBHOUM CHCTEME, JKeJie3aX BHYTPEH-
HEW CEKpELMH, KEIIyJKE, TOHKOM M TOJICTOW KUIIKE, CEpJILE, MOYKaX, [EUYCHHU,
JIETKHX, CEJIE3EHKE PacCPENOTOUYEHBI OTACIIbHBIE HEHPOCEeKpemopHble K1emKu,
Ha3bIBacMblC ANMYAOUMTAMHM. BaKHEUIIMM HMCTOYHUKOM TOPMOHOB SIBJISIFOTCS
HEUPOCEKPETOPHBIE KJIETKM TUIIOTajamMyca, MNpPOAYLUHUPYIOIIHE PEJIU3UHT-
baxTopsl (1ubepunvt u cmamunul), 3pdexropasie TopMoHbI (AJIl°, OKCUTOLIMH)
U ipyrue OMOJIOTMYEeCKU aKTHBHbBIE BEILIECTBA.

CkoruieHus1 3TUX KJIETOK NpuHaiexkar K Auddy3Hol HeHpPOIHJAOKPUH-
Hoil_cucreme (AIC). Knetku 3TOM CHUCTEMBI XapaKTEpU3YIOTCS BBICOKUM CO-
Nep’)KaHNEeM aMHHOB, CIIOCOOHOCTBIO K 3aXBaTy MPEIIICCTBEHHUKOB aMUHOB U
HaJquyueM JekapOokcuiaazpl aMrMHOB. OTClO/1a Ha3BaHUE CHUCTEMBI MO MEPBBIM
OykBaM aHrmiickux cioB Amine Precursors Uptake and Decarboxylating
system — APUD-cucrema — cucrema 3axBaTta IPEAIIECTBEHHUKOB AMUHOB U
ux jaexapOokcunupoBaHus. [lo3Tromy sHIOKpHHHAs cuUcTeMa OOBEAMHSIET BCE
JKeJe3bl, TKAHU W KIETKH OpPraHu3Ma, BBIJICISIONIME BO BHYTPEHHIOIO Cpely
cnenuduyuecKe perysTOpHbIe BEIECTRA.




Kinerkn APUD-cucreMbl BCTPEYaKOTCs BO BCeX CJAU3UCTHIX 000J109KAX.
Ee vacTblo ABISIETCS IHMEPUHOBAA cucmeMma, PEJICTABICHHAS SHIOKPUHHBIMU
KJIETKaMHU CIU3UCTOM OOOJIOUKH KEITyJAOYHO-KUIIEUHOTO TPaKTa, KOTOPHIE BBI-
pabatbiBatoT cBbllie 40 raCTPOMHTECTHHAJIBHBIX TOPMOHOB U JIPYTUX OHOJIO-
IMYECKU aKTUBHBIX BEIIECTB, PETYJIUPYIOMIMX MUIIEBAPUTEIbHbIE U HEMUIIEBA-
putenbHbie GyHKUUU. [TyTeM MeCTHOro, HAPAKPUHHOIO BO3/1eliCTBUSI OHU T10-
3BOJIAIOT OpraHam OBICTPO aJaNTUPOBATHCS K U3MEHSIOIIUMCS YCIOBHSIM.

Kpome APUD-cuctemsl k I9C OTHOCAT IJHAOKPHHHBbIE KJIETKH CeMeH-
HHUKOB, (oJTIMKYJISIPHbIE KJIETKU SIMYHUKOB, CTPOMAJIbHbIE KJIETKH THMY-
ca, KJIEeTKH MOYeYHbIX TeJiell, KOTOPbIe BHLIPA0ATHIBAIOT PEHNH, KJIETKH Ie-
YeHU CUHTE3UPYIOT comMamomeOouHsl, MPEIIECTBEHHUK aHTnoTeH3una I — Oe-
JOK aHeUOmeH3UuHo2eH, KApAHOMHUOIMTHI MPEUMYIIECTBEHHO MPABOr0O Mpe.-
cepaust IPOAYLUPYIOT Hampuli-ypemudeckuii ampuonenmuo, oonagarouui mu-
POKHM CIIEKTPOM MOYEUHBIX U COCYIUCTHIX 3PPEKTOB.

1. Xpomaghgdhunnsie kremxu — ocoObIA TUT KJIETOK ¢ (PYHKIMEH BHYTPEHHEN
cekpelr. B MO3roBoM BelllecTBEe HAIIOYEYHUKOB, B BETETATUBHBIX TAHIIIMSIX CHUM-
MaTUYECKON M MapacUMIIaTUYECKOW HEPBHOM CUCTEMbI, YACTUYHO B CTEHKAX MAarucT-
PaIbHBIX COCYJIOB PACCESIHBI KJIETKH, COCTABIISIOLIME nEpUGDEpUIecKyio HetipoIHOOK-
punHyro xpomagpunryio mraus. 110 MpoUCXOKICHUIO U QYHKIIMOHAIBHO XpoMad-
(UHHbBIE KJIETKU CBSI3aHBI C CUMITATUUECKONW HEPBHOM CUCTEMOM U BMECTE COCTABIISI-
10T CUMRANOAOPEHAN08YI0 cucmemy 0bicmpo2o peazuposanus. XpomadduHHbie
KJIETKU BbIpAOaThIBAIOT HOPAOPEHAIUH, AOPEHATUN U ST PETYIIITOPHBIX MENTHIIOB.

IV. Creyuanuzuposannvie mranesvie 00pa3zosanus, OCHOBHas (PYHKIUSA
KOTOPBIX 3aKJI0YAETCS B BBIPAOOTKE cUCHI020PMOHOE. XAPAKTEPHBIM TpU3HA-
KOM 2UCMO20PMOHO8 ABIISIETCSI UX CIIOCOOHOCTH 00€CTeunBaTh B3aMMOICCTBHE
U PETYJSIUIO KIIETOK HA «MECTHOM» YPOBHE, PAKTUYECKU O€3 BMEIIATEeIbCTBA
HEpBHON cUCTeMbl. Bce OHU OCYyIIECTBISAIOT BHYTPEHHIOO CEKPEIHIO, T. €. BbI-
JENAI0T OMOJIOTUYECKH aKTHBHBIE BEIIECTBA — FOPMOHBI BO BHYTPEHHIOIO Cpe-
Jy OpraHu3Ma HENOCPEJCTBEHHO 4Yepe3 KJIETOYHYI0 MeMOpaHy 0e3 Hapyuie-
HHUA ee neaocTH. OHU PEryaupyroT (PyHKIUU KJIETOK 3a CUET M3MEHEHUS UX
PHEPreTUYECKOro 0OMeHa, KIETOYHOU pereniuu, 00pa3oBaHusl BTOPUYHBIX I0-
CPEIHUKOB, MOIYJSAUU OMO(DU3UUECKUX U JCKTPUUECKUX CBOMCTB — IMPOHU-
I[AEMOCTH ¥ BO30YITUMOCTH MEMOPAHBI, BETMYHHBI MEMOPAaHHOTO TIOTECHIIAAIA.

Trkanecneyuguueckue 2ucmo20pMOHbL 10KAIbHO20 0CUCHIGU:

a) akTopbI POCTa HEPBOB, TPOMOOIIMTOB, SPUTPOITUTOB (IPUMPONOIMUHDL),

0) Apyrue HUTOKUHBI, IEHCTBYIOT TOJILKO HAa 0003HAYEHHBIE MUILICHHU.

[IpumMepoM TakuX TKaHEBBIX TOPMOHOB CIY>KaT aKTHMBHbBIEC BEIIECTBA, BbI-
JIeNIIeMbIE CIIM3UCTON MUIIEBAPUTENIBHOIO TPaKTa M BIMSIONIME HA €r0 MOTOpP-
HYIO U CEKPETOPHYIO AEATEIBHOCTD (eacmpuH, cekpemun v ap.).

Tkanecneyuguueckue 2ucmo2opmMoHbl _WUPOKO20 CHEKMpPA Oelicneus
AeHCTBYIOT FreHepPAJIU30BAHHO:

B KauecTBEe TKAaHEBBIX TOPMOHOB CJIEyeT Ha3BaTh BbIACIISIEMbIE TKAHSIMU
BEIIIECTBA C IIUPOKUM CIIEKTPOM MECTHBIX PETYIMPYIOUIUX BIUSHUN (eucma-




MuH) B 00JIaCTU CBOETO BBIJCJICHUS PacIIUpsieT apTepUOIIbl, YBEIUUMUBAET MPO-
HUIIAEMOCTh KalWJUISIPOB; CEPOMOHUH, JEUCTBYSI MECTHO, CY>KMBA€T COCYBI,
CHIDKAET MPOHULIAEMOCTb COCYNIOB; NPOCMA2IAHOUHbl — PETYIUPYIOT U KOOp-
JUHUPYIOT COKPAILIEHUE TJIAJKUX MBIIII), BA30AKTUBHBIC KHHUHBI (OpAOUKUHUH,
KaIIUOuH), HEKOTOphle OMOTEHHBIC aMUHBI (SUCAMUH, CEPOMOHUH), AICHO3WH,
renapyvH, HEUPOMOYJISITOPBI (HeKOmopble nenmuobwl).

OTnenbHOE MECTO 3aHUMAIOT HeCHeWUaIu3upoeaHHbvle KIemKu, Bblje-
JSIFOIIME TaK Ha3bIBAEMbIE MKAHEGble 20PMOHbBL, KOTOPBIE MOT'YT BbIpaOaThIBATh-
Csl HE CIIEIUAIM3UPOBAHHBIMU KJIETKAMH WJIM B IIa3M€ KPOBH M3 XMMHUYECKHX
IpEeIIECTBEHHUKOB IIPU OINPEAEICHHBIX BO3IEHCTBUAX (D0€BOE pa3ipakeHue,
BOCHAJIEHUE, UHCOIALUSA U Ap.). PakTopaMyu ryMOpaJbHOM PETyJsiUUd MOTYT
TaK)Ke SIBJSTHCS NPOOYKMbl KIEMOUYHO20 Memaboauzma.

2. COBPEMEHHBIE ITPEACTABJIEHHUSA O 'OPMOHAX

2.1. ®yHKUMM TOPMOHOB

®u3noNoruvecKas poJib 3HIOKPUHHBIX JKEJIe3 CBs3aHa C UX BIUSHUEM Ha
MEXaHHU3MbI PeryJisiii U UHTerpauuu, aJanTalum, MoJAepKaHus MOCTOSH-
CTBA BHYTPEHHEH Cpelbl OpraHu3Ma.

Bce mHOroo0Opasue u 1elCTBrE€ TOPMOHOB CBOJIUTCS K UX MemMaboIuyecKum,
Mopgocenemuieckum, KUHEMU4eCKUM U KOppusupyrowum BIUSHUSIM Ha OpTraHU3M.
DTO 3HAYUT, YTO OHU KOHTPOJMPYIOT JKU3HENEATEIBHOCTD B IIEJIOM, SIBJISISICH HeE-
OTHEMJIEMBIM M 00513aTENIbHBIM KOMIIOHEHTOM JTH000# ()yHKIIMOHAIBHOW CHCTEMBI.
[lon BIMsIHMEM TOPMOHOB B KJIETKaX 3alyCKarOTCS KacKaJbl BHYTPUKIETOYHBIX
MPOIIECCOB — AKTUBUPOBAHME W MHAKTUBAIMS (DEPMEHTOB, TOPMOHBI U3MEHSIIOT
MPOHUIIAEMOCTh MeMOpaH, BIMSIOT HAa KJIETOYHbIN METa0O0JIM3M; KOHTPOJIUPYS Te-
HETHUYECKUH armapar, 00ecIednBaroT pocT, TudhEepeHITMPOBKY TKaHEH 1 pa3BUTHE
oprann3ma. O4yeBHIHA POJIb TOPMOHOB B NOJIEPKAHUM T'OMEOCTa3a, afanTalul K
NOCTOSIHHO MEHSIOIIMMCS YCJIOBHSIM BHEILIHEN CPEbl, PHTMUYECKON OpraHu3aluu
¢dusnonornyeckux (HyHKIWH, aeKBATHOW MCUXUYECKON NESITeIbHOCTH U MHTEI-
JIEKTE, Pa3MHOKEHUH Y BCKAPMJIMBAHUM MOTOMCTBA (TIPUIIOKEHUE 2).

OHIOKpUHHAS CUCTEMA BBIMOIHSET CHEU(PUIECKYI0 (QYHKLIHIO — TOPMO-
HAJIBHYIO PeryJsilMI0 BaxkHeHuX (Gu3noa10ru4ecKux nNpoueccoB:

o Pezynanus gcex 6u008 00MeHa geuLecme.

«Metaboaudeckuii 3¢¢exT» rOpMOHOB 3aKITHOUYAETCS B UX CIIOCOOHOCTH
UMEHATh aKTUBHOCTH ()EPMEHTOB U, CIEJ0BATEIIbHO, OOMEH BEILIECTB HE TOJIBKO
B KJIETKaX, HO ¥ BO BCEM OpraHu3Me B 11esioM. Bce ropmonsl 061a1a10T cioco0-
HOCTBIO BIUSATh Ha OOMEH BELIECTB, HO MPEUMYIIECTBEHHOE JICIICTBIE HA METa-
00JM3M OKa3bIBAIOT MOZCOEpKAIINEe TOPMOHBI (THPOKCUH U TPUHOATUPOHUH);
WHCYJIMH; TOPMOH POCTa U COMAaTOMEIMHBI; KaTEXOJAMUHBI; JKEHCKUE U MYX-
CKH€ TOJIOBBIE TOPMOHBI. Pa3znnuaroT nBe CTOpOHBI OOMEHa BEIIECTB: aHAHO-
JIM3M H KaTa0o0JM3M.




AHa00JM3M — COBOKYIMHOCTH TPOIIECCOB, 0OECTICUMBAIONTUX ILTACTHYC-
ckre (QYHKIMHM OpraHu3Ma, CHHTE3a TKAHEBBIX M KJIETOYHBIX CTPYKTYP, & TAKKE
HEOOXOMMBIX IS KU3HENCATSIHOCTH COCIWHEHUN. DTO TOHITHE HamboJee
4aCTO MPUMEHSETCSI B OTHOIIIEHUH oOMeHa 0ekoB. [1oaToMy, TOpMOHBI, yCHIIN-
BaIOIIME TPOIIECCH CUHTE3a OEJIKOB, MOTYYHIM HA3BaHUE AHAOO0IUYECKUX.

Anabonuueckue 20pmonst — HU3NOIOTMUECKN aKTUBHBIE BEILECTBA, CIIO-
COOCTBYIOIIME 00pa30BaHUIO M OOHOBJICHHIO CTPYKTYPHBIX YacTel OpraHU3Ma,
YCHJIMBAIOIIME MTPOIIECCHI CHHTE3a OETKOB M HAKOIUJICHUIO B HeM sHepruu. K ta-
KUM BEIIECTBAM OTHOCSITCS TOHAJOTPOIHBIE TOPMOHBI THModU3a (gporrumpo-
NUH, THOMPONUH), TIOJIOBBIE CTEPOUIHBIE TOPMOHBI (AHOPO2EHbl U ICMPOSEHDL),
TOPMOH pPOCTa (COMAmMomponun), XOPUOHUYECKUN 20HAOOMPONUH NAAYEHMDL,
UHCYTIUH, MUPOUOHbIE 20pMOHbL B (DU3NOTIOTUUECKUX J103aX.

Kata060/113M — COBOKYITHOCTh METa0OJIMYECKUX MPOLIECCOB, COMPOBOMKIAIO-
IIMX Pacraji BEIIECTB U OCBOOOKIECHHE SHEPTUH, KOTOPasi pacXoIyeTcs Ha CUHTE3,
JEeSITETEHOCTh OPTaHOB, (PM3MUECKHIA M YMCTBEHHBIA TPY/I, TIOJUICP’KAHUE TIOCTOSH-
HOW TeMIlepaTypbl Tena. [ OpMOHBI, YCUIMBAIOIIME MPOIECCHl paciaja BEIIeCTB, B
HIEPBYIO OUepe/ib, pacnajia 6esKa, MoJyqYriId Ha3BaHUE KamadoIuyecKux.

Kamabonuueckue z2opmonst — (PU3NONOTUYECKH AKTHBHBIC BEIIECTBA,
CIOCOOCTBYIOIME pachaay pa3InYHBIX BEIIECTB U CTPYKTYpP OpraHuW3Ma U BhI-
cBOOOXKIeHNI0 SHepruu. K TakuM BelecTBaM OTHOCSATCS KOPIMUKOMPONUH, 2J0-
KOKOPMUKOUObl (KOpMu30J1), ei0Ka2oH, mupouoHsble TOPMOHBI, KAmMexolaMuHbl
B OOJBIINX HEPUINOIOTUICCKUX KOHIICHTPAIIHSIX.

e [lo0depicanue comeocmasza u adanmayuu.
['opMoHBI TPHUCTIOCAOIMBAIOT OPraHU3M K H3MEHSIOIMIUMCS YCIOBHIM
BHYTPECHHEW WJIY BHEIIHEW CPEIBI.

o Odecneuenue nojaHOUEHHO20 PU3UYECKO20, YMCIEEHHO20 U _NOJ108020
pazsumus:«mopgorenerudyeckui 3¢¢exm> TOPMOHOB 3aKIOYACTCA B HX
BJIIMSIHUM Ha Tpoiecchl popmoodpazoBanus, 1uhHepeHIIMPOBKUA U pOCTa CTPYK-
TYpHBIX 3JIeMEHTOB. OCYILECTBIISIIOTCS 3T MPOIIECCHI 3a CUET U3BMEHEHU T'eHe-
TUYECKOTO ammapara KJIeTKH W oOmeHa BemiecTB. [IpuMepamMu MOTYT OBITH:
BIIUSIHUE COMAMOMPORUHA U COMAMOMEOUHO8 HA POCT Tella U BHYTPEHHUX Op-
TaHOB; MOJI08bIX 20pMOHO8 — HA PA3BUTUE BTOPUYHBIX MOJIOBBIX MPU3HAKOB;
MUPOUOHBIX 20PMOHO8 — HA POCT MBI, TudPEepEeHITMPOBKY HEHPOHOB U JP.
Tak, mpu HeXBaTKe TUPOUIHBIX TOPMOHOB Yy JETEH MOTYT HabJI0IaThCsl OTCTa-
BaHUSI B YMCMBEHHOM, PU3UUECKOM U NOJIOBOM PA3GUMULL.

o Kunemuueckoe-nyckogoe (BKIIOYAIOIIEE ONPENEICHHYIO AEATENbHOCTD
WCIIOJTHUTEIbHBIX OPraHOB).

o Koppuzupyrwuiee (M3MEHSIONEE UHTEHCUBHOCTh JEATEIbHOCTH HCIIOJ-
HUTEJIBHBIX OPraHOB U TKaHEM ).

o [losedenueckue TOPMOHBI BIIHSIOT HA TeYeHHE OCHOBHBIX HEPBHBIX
NPoIeCCOB, MAMSTh, IMOIIUH, IOBEIEHHE.




2.2. Knaccudgukauusi ropMOHOB

Ilo XMMHYeCKOil CTPYKTYpe TOPMOHBI, a TaKKe JIpyrue OMOIOTHYECKU
aKTUBHBIC BEIIECTBA PETYJSTOPHOTO XapakTepa (HampuMmep: ¢pakmopsl pocma,
UHMEPNeUKUNbl, AH2UOMEH3UNbl U PALl APYTHX) MOAPA3ACIIOTCS (IPHIIOKEHUE
3) Ha NMPOM3BOJHbIE AMMHOKMCJIOT, 0€JIKOBO-NIENTHAHbIC, CTEPOHIHbIC W
MPOM3BO/HbIC APAXUAOHOBOM KHCJIOTHI:

1. Ilpoussoonvle amunokuciom: TUPO3UHA (00PaAMUH, HOPAOPEHATUH, AO-
peHanun); 10CcoAepKallue TOPMOHBI IIUTOBUIHOMN JKENIE3bl — MUPOKCUH, MPUli-
oomuponun; TpunTodana (cepomonun, meramorur); TACTUAUHA (2UCTMAMUH).

HpOI’BBOIleIC AMMUHOKHCJI0TBI THPO3UHA

T

TupouaHbie rOPMOHBI Hodpamun
(THpOKCHH (TH n TPUHOATUPOHUH (T%) Anpenanud u Hopaapenaiun
I._benkoeo-nenmudnple 20pmonpl. — MNOJUNENTUABI (KOPMUKOMPONUH,

MENAHOMPONUH, BA30NPECCUH, OKCUMOYUH, NeNnmuoHble 20PMOHbLL JHCeYyOKA U
KuwieuHuka); 0eJKu (UHCYIUH, 2IH0OKA2OH, COMAMOMPONUH);, CI0KHbIE OeJIKU
(TTIMKOTIPOTEUIbI) — MUPOMPONUH, DOITUMPONUH, TIOMPONUH.

I1._Cmepouodnsie 20pmonbl(IpOU3BOHBIEXOIECMEPUHA): 2/IIOKOKOPMUKOU-
Obl, MUHEPATIOKOPMUKOUObL, AHOPO2EHbL ICmpocensbl U npozecmepon. K 3toi
TPYIIe MOKHO OTHECTH TOPMOHANIbHYIO (hopMy BUTamuHa D — kansyumpuon.

II1. Ocobo cnemayer BBIIEIUTH KJIACC OMOJIOTUYECKN aKTUBHBIX BEIIECTB, HPOU3-
800HblEe_APAXUOOHOB0UL KUCTIOMbL (INKO3AHOUObL). DiiKazanoudsl (OT Tped. eikosi —
JIBAJIIIaTh) COCTOST (Kak M apaxujoHoBasi kuciora) u3 20 aromoB yriaepoga. K
HUM OTHOCSITCSI HPOCHAZIAHOUHbl, NPOCMAYUKTUHbL, MPOMOOKCAHDL, J1eIKOM-
puensl, 00IAAONINE MUPOKUM CIIEKTPOM JIEUCTBUS M BHICOKOW (pr3mostornde-
CKOHM aKTUBHOCTBIO, MHOTHE M3 HUX (DYHKIIMOHUPYIOT TOJIBKO BHYTPHU KIICTKH.

Xumuueckasa cmpykmypa onpeiesisiecT 0COOCHHOCTH CHHTE3a, TPAHCTIOPTa,
MEXaHU3M B3aMMOJCHCTBUS C KIETKAMHU-MHILCHSIMH, TEPUOJ TOIY>KU3HU H
crnoco0 HHAKTUBalKMU TropMoHa. OT CIOXKHOCTH CTPOEHHS TOPMOHA 3aBUCHUT
MPOJIOJKUTEILHOCTh €r0 OMOJIOTMYECKOro IEUCTBUS, HAIPUMEp, om doJeli ce-
KYHObl Yy MEANATOPOB U MENTUJIOB 00 YACO8 U CYMOK Yy CTEPOUAHBIX TOPMOHOB U
WOJITUPOHUHOB.

AHanM3 XUMUYECKON CTPYKTYphl U (PU3UKO-XUMHUUYECKUX CBOMCTB rOPMO-
HOB TOMOTA€T TIOHSTh MEXaHWU3Mbl MX JEUCTBUS, pa3pabaThiBaTh METOIBI WX
ompe/ieTIiCHUs] B OMOJIOTHYECKHUX KUIKOCTSIX U OCYIIECTBIISATh UX CUHTES.

1o GYHKIHOHAJBLHOMY NPU3HAKY TOPMOHBI PA3JEISAIOT Ha:

® Ipdexkmopnvie 20pmonbl — NIEWCTBYIOLIUE HETIOCPEICTBEHHO HA OpraHbl
muteHu (uacynus, CTL, mposakThH, METaHOTPOITMH, Ba30MPECCUH, OKCUTOLIHH).



e Tponnuvie 20pmoHbl — PETYIUPYIOT BbIJEICHUE U CUHTE3 I(D(PEKTOPHBIX
ropmoHoB. Hampumep, ropmonsl runodusa, IeUCTBYIOIMINE HA APYTHE KEJe3bl
(AKTI, TTIL, I'TT).

¢ Penuzune-20pmonst — TOPMOHBI THUIIOTAJaMyca JIEHCTBYIOLIME HA THIIO-
bu3 (ubepunvt u cmamunvl) U PETYIUPYIOLIUE BBIICICHUE TPOITHBIX TOPMOHOB.
OTU TOPMOHBI BBIIEISIOTCS HEUPOCEKPETOPHBIMU KJIETKAMHM THIOTAIaMyca U C
nomoIibto 3Tiux ropMoHoB [THC perynupyet ¢hyHKIMY S3HTOKPUHHON CUCTEMBI.

2.3. O0mmume cBOIICTBA TOPMOHOB

HecmoTpst Ha TO, 9TO TOPMOHBI UMEIOT Pa3HOE XUMHUYECKOE CTPOCHUE, NS
HUX XapaKTEpHbl HEKOTOPhIE 00Iue OMOJIOTrMYeCKUe CBOMCTBA. BhIAenstoT cie-
JYIOIINE CBOMCTBA TOPMOHOB:

» oucmanmmublit xapakmep oOeiicmeus (OpraHbl U CUCTEMBI, Ha KOTOpHIC
JIEHCTBYET TOPMOH, PACIOJIOKEHBI JAJIEKO OT MECTa ero o0pa3oBaHus);

» 8blcOKasa 0Ouonozuueckas aKmugHocmov (TOPMOHBI BBIPAOATHIBAOTCS
XKejne3aMd B MaslbIX KOJWYEeCTBaxX, 3(O(PEKTUBHBI B OYEHb HEOOIBIIMX KOHIICH-
Tpauusix, HeOoJblllasg YaCTh TOPMOHOB LIUPKYJIUPYET B KPOBU B CBOOOJHOM aK-
TUBHOM COCTOSIHMM), T. €. OHM 3(DPEKTUBHBI B UPE3BHIUAMHO HU3KUX KOHIICH-
Tparmsx, nopsiaka 10°—107% moxs/x;

» cmpozaa cneyuguunocms oeticmeus (OTBETHBIC PEAKIMK Ha JCHCTBHEC
TOPMOHA CTPOTO CHEU(UIHBI U HE MOTYT OBITh BBI3BAHBI APYTHMHU OUOJIOTHYE-
CKH aKTUBHBIMU ar¢HTaMH).

2.4. OcHoBHBIE (popMBI EepeAavYn CUTHAJIA

Cnoco0bl B3aMMOEHCTBUA CHTHAJIOB M KJETOK-MHIIEHEeH MHOI000-
pa3nbl. K HacTosmieMy BpeMeHH M3BECTHBI CSIYIONINE BapUaHThI (PUCYHOK 3.)

I[CﬁCTBHH CHUT'HaJIOB HAa KJICTKH.
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» AymoKkpunHnoe Oelicmeue OKa3bIBAIOT TOPMOHBI, BBHICBOOOXIAIOIIHECS
13 CEKPETHUPYIOLIEH KIETKH U IEUCTBYIOLINE HA HEE JXKE.

» Ilapaxpunnovim Oelicmeuem o0IATAIOT BEIIECTBA (TKAaHEBBIC TOPMOHBI),
NOCTYIAIOIINE U3 CEKPETUPYIOLIEH KIETKHM B MEXKIETOYHOE IMPOCTPAHCTBO U
BJIMSIIONINE MyTeM MecTHOW nud¢y3un Ha cocelHUEe KIETKH. TakuMm o0pazom
JNENUCTBYIOT raCTPOMHTECTUHAIBHBIE TOPMOHBI M TaK HA3bIBAEMbIE MECTHBIE TKa-
HEBbIE TOPMOHBI (ayTOKOH Ibl) — MPOCTOIJIAH]IMHBI, BA30aKTUBHbIE KUHUHBI, CE-
POTOHUH, TUCTAMHH, a TaK)K€ META0OOIUTHI.

» DHOOKpUHHOE Oelicmeue — CucHAbHOe BEIIeCTBO (TOPMOH) CEKPETUPYET-
Csl B KPOBb M JIOCTUTAET KIJIETOK-MHILIEHEN, KOTOPbIE HAXOJATCSA HA 3HAYUTEIHHOM
yJlaJIeHUH OT MecTa 00pa3oBaHus. J{MCTAaHTHBIM CUTHAJIBHBIM JIEHCTBUEM O0JIaIat0T
BCE TPAAULIMOHHBIE «KIJIACCUYECKUE)» TOPMOHBI 5KeJI€3 BHYTPEHHEH CEKPELHH.

» Heiipokpunnoe, uiu HeUpoIHOOKPUHHOe, IIEHCTBHE OOECTICUUBACTCS
HelipocekpeTaMu OeIKOBOM M MENTHIHOW MPUPOJBI (pecyrsamophvie nenmuobl,
Helpo20pMOHbl), KOTOPbIE BEICBOOOKIAIOTCS U3 OKOHYAHUN HEHPOCEKPETOPHBIX
KJIETOK, HEPBHBIX OKOHYAHUI U BBIMOJIHAIOT PYHKIHIO Helpompancmummepa
U Heupomooynamopa, T. €. BEIIECTBA, U3MEHSIONIETO (OOBIYHO YCHIIMBAFO-
1Iero) AeMCTBUE TOPMOHA.

Bo Bcex ciydasix curaan oOHapyKUBaeTCsl CHEIUPUIECKIM PELENTOPOM U
npeoOpa3yeTcsi B KJIIETOUHBIN OTBET.

2.5. Tunbl cekpenuud ¥ TPAHCIOPT TOPMOHOB KPOBbIO

BriensoT Tpyu OCHOBHBIX THUIIA CEKPELIUA TOPMOHOB:

¢ 0€JIKOBO — NMENTH/IHbIe TOPMOHBI U KATEX0JIAMHHbBI — HAKaIUIMBAIOTCS
B CEKPETOPHBIX T'PaHyJIaX U OCBOOOXKIAIOTCS U3 CEKPETOPHBIX TPaHysl MyTeM JK-
30LIMTO34;

® THPOUIHbIC TOPMOHBI — XPAHATCA B KJIETKaxX B BUJIE KaIlEJIbHBIX BKIIIO-
YEHUU U OCBOOOXKIAIOTCS U3 CBSI3aHHOM ¢ 0eJIkoM (popMBblI;

® CTEPOUIHBbIE TOPMOHBI — HE HAKAILJIMBAIOTCA B CEKPETOPHBIX IPaHyiax,
a CEKPETUPYIOTCS 10 MEPEe CUHTE3a U OTHOCUTEIBHO C80000HO Oud@dyHoupyom
4yepe3 KIETOYHbIE MEMOPAHBI BO BHYTPEHHIOIO CPEY OpraHu3Ma.

["'opMoHBI, OCTyNIasi B KPOBb, TPAHCIIOPTUPYIOTCS €10 K OpraHaM U TKaHSIM.
[Tpu 3TOM nHIIb HEOOBIIASL YACTh TOPMOHA LIMPKYJIUPYET B CBOOOAHOM (hopme B
BUJIE BOAHOrO pactBopa. [Ipeobnanaroias ke 4acTh €ro HaXOAUTCA B KPOBHU B
dbopMe 00paTUMBIX, COCAMHEHHBIX HEKOBAJICHTHBIMHU CBS3SIMH KOMILIEKCOB C
OenkaMu 11a3Mbl M GOPMEHHBIMH 3JIeMeHTaMu. BeTynast B KoMIuieke ¢ Oenkamu,
TOPMOHBI aKKYMYJIMPYIOTCSI B KDOBSHOM PYCJIE U HE MOTYT CBSI3bIBATHCA C PELICTI-
TOpaMu. AKTUBHOM SIBJII€TCS CBOOOHAs, HE CBSI3aHHAs ¢ OenkaMu hopma.

B c60000n011 hopme nepenocsaTca ruApouIbHbIe, JIETKO PACTBOPUMBIC B
mja3Me, 0eJKOBble TOPMOHBbI. ['OpMOHBI, HE CBS3aHHBIE C TPAHCHOPTHBIMU
OeJIKaMHi KpOBH, UMEIOT MPSIMOM JOCTYMN K KJIETKaM U TKaHSM U JIETKO JIOCTUTa-
IOT KJIETOK-MHUIICHEN.




B ceazannoii ¢ d6eaxamu Kkpoeu (anvOymunamu u 2nodyaunamu) gpopme
HUPKYJTUPYIOT KATEXOJAMHUHBI, KOTOPBIE JAOCTATOYHO JOJTOE€ BpeMs IOJKHBI
ObITH JienoHrpoBaHbl. 5—10 % ux HaxoauTCHA B ¢cB0OOAHOI opMme.

CreponHble M THPOMIHbIE TOPMOHBI 2uOpogooHbl. IX TpaHCIOPT
OCYIIECTBIISIETCSl TAKXKE CIECHUATBHBIMU OEIKAMU-NEPEHOCUUKAMU: 2100YTUHA-
MU U ATbOYMUHAMU.

[Tpumepsbl 6EIKOB NEPEHOCUUKOB:

® MPAHCKOPMUH — CBSI3bIBAET ITIOKOKOPTUKOU/IBI;

® MpancnpozecmuH — CBSI3bIBAECTCA C IPOT€CTUHOM;

® ceKxcemepouo-cesa3bIBaloWULL 2100V UH — CBSI3BIBAET AHOPO2EHbL U ICIPOSEHbL,

® MUPOKCUH-CBA3bIBAIOWULL 2T100YIUH — CBSI3bIBAaeT T3 u Tjy.

Taxxe U3BECTHBI: MPAHCKANLYUGDEPO, UHCYIUH - CBA3BIEAIOUWULL 2I00YIUH,
CTT - ceasvisarowuil 6enok u ap.

benku, oOpa3ysi ¢ TOPMOHOM KpPYITHOMOJIEKYJISIPHBIM KOMIIIEKC, MPEAO0T-
BpamaT ux (QUIbTpanuio 4epe3 Kammuisaphl KIyOouKkoB HepoHa (ITOYCUHBII
GUIBTP) U IKCKPEIUIO MOYKAMH. 3aTPYyIHSSI TPAHCIIOPT TOPMOHOB Y€pPe3 MEM-
OpaHy remnaronuToB, OEJIKA B 3HAUYMUTEIHLHON CTETICHH OTPAaHUYMBAIOT METalo-
JU3M TOPMOHOB B TedeHU. [lo mocTmkeHnn TpaHCHOPTHOW (OpMON TOpMOHA
KJIETKU-MUILIEHU O€JIOK «OCBOOOXIaeT» TOPMOH, M OH NPOHUKAET B KIETKY.
[upkynupyroiue TOpMOHbI TOCTOSIHHO OOHOBJISIIOTCS B PE3YJIbTaTe MPOIIECCOB
CeKpeuuu 1 Metabonuszma. BaxHedmmm MecToM ux Meradosim3ma (aKTUBALMH
VI UHAKTUBALIMK ) SIBJIIETCS TEYEHb.

2.6. CxopocTh M PUTMBI CEKpellUM TOPMOHOB

Jlst GONBITMHCTBA TOPMOHOB HE CYIIECTBYET CTaOMIBLHOTO 0a3aabHOTO
YPOBHSI KOHLIEHTpALMU. DHAOKPUHHBIE KJIETKH B MOKOE U IMOJ BIUSHHUEM CIIe-
U(PUIECKUX CTUMYJIOB CEKPETUPYIOT TOPMOHBI HE HETIPEPHIBHO U PABHOMEPHO,
a OUCKpemHOo, OMOeNbHbIMU NOPYUSMU, YTO CBA3AHO CO creuudukoil ux O6Ho-
CUHTE3a, JENOHUPOBAHUS U TPAHCIIOPTA.

[To cpaBHEHMIO C HEHpOMEeTUATOPaMH, TOPMOHBI CEKPETUPYIOTCS C OTHOCHU-
TENBbHO HeOOIbUIOU CKOpOCmblo. BBIIENSIOT TaK HA3BIBAEMYIO IRU300UUECKYIO,
UU UMRYTLCHYIO, CeKpeuuro, Ipu KOTOPOH MHTEPBAIIbI MEXIy MUKaMHU CEKpe-
IIUU COCTAaBJISIOT OT HECKOJIBKUX MHUHYT JI0 YacOB (HAaNpUMEpP, UMITYJIbCHAS CEK-
penus ToHafoanbepuHa umeet nepuo okosio 90 munyt). Cekpenus psia ropMo-
HOB MOXXET MMEET BBIPAKEHHYIO CYTOUHYIO PUTMUKY (MeramoHuH, KOpMmMu3ol,
CTT). Hartpumep, KOPTHU30JI MAKCUMAJIBHOTO YPOBHS B IIJIa3ME JIOCTUTAET YTPOM, a
3a 2-3 4 po sroro yBenuuuBaercs KoHueHtpauus AKTI — adpenoxopmuxo-
mMpOnHO20 TOPMOHA TUTIO(U3a, CTUMYJTUPYIOIIET0 CHHTE3 U CEKPELIUIO KOPTHU30JIa.

CKOpoCTh cekpenuu omnpeaensercs psaoM ¢gakropoB. OHa pa3TuvHa B M-
OpHMOHANFHOM IEPHOJIE U MMOCTHATAILHOM Pa3BUTUU — JIETCTBE, MEpUOJIax Io-
JIOBOT0, CO3PEBAHMSI, IETOPOJHOM, B MEHOIIAay3€, CTAPOCTH.



CKOpOCTh CEKpelnu OMpeaesaeTcs Takke (YHKIIMOHATBLHBIM COCTOSHHEM
OpraHn3Ma, B YaCTHOCTU (PU3UYECKOU U YMCHMEEHHOU AKMUBHOCHMbIO, HAIU-
yuem cmpecca, MEHCmpPYaaIbHbIM WUKIIOM, ODepemMeHHOoCbIo, 1aKmayueil, on-
PeoOeeHHbIMU MOMUBAUUAMU (207100 U HACBIUW{EeHUe) U 1P. Y CTAHOBIICHO, YTO
OoHa 00yCJIOBJIEHA U PUPOJIOW CUHTE3UPYEMOIO TOPMOHA.

CeKkpeTOopHbId TOPMOHAIBHBIA LUKII MOABEPKEH PUMMUUECKUM UIMEHe-
HUAM, B KOTOPBIX BBIJICTSIOT MAKCUMYMbL U MUHUMYMbL AKMUGHOCHLU.

Buioenarom cnedyrouwjue pummol cexkpeyuu 20pMoHo8:

» JK30reHHbIe PUTMBI (DOPMUPYIOTCS TIOJ BIUSHUEM GHEUIHUX CUHXPO-
HU3AmMOpPOE: CMEHA CBETa U TEMHOTHI, IPUEM IHILHU, METEOPOJIOTHUeCKUe (hak-
TOpBl (memnepamypa, uHcoaayus, ammocgepHoe oOasnenue), NS YeTOBEKa
TaK)Ke UMEIOT 3HAUCHUE U Pa3JInYHbIe COLUaIbHbIE (DaKTOPBHI.

IK302eHHBIMU npudunamu MOryTt OBITh:

o @Gusuyeckue PaAKTOPbI: pacuayuonHvie; 2pasumayuoHHvle; MexaHuye-
CKUe; NCUXO2EHHbIE.

e XumMHnuyeckue (paKTOPBIL: 1eKapCmeeHHble Geujecmea, XumuiecKue eeuje-
cmea, npumensiemvie 8 Oblmy U NPOMBIULIEHHOCMU, SUNOKCUS, HENOIHOYEHHOe
numanue.

e buosoruyeckue paKkToOpbI: UpyCovl, bakmepuu.

» DHJ0Te€HHbIe PUTMBl OTHOCHUTEIIBHO HE 3aBUCAT OT JCHCTBHS BHEIIHUX
CUHXPOHU3ATOPOB. OHU CHOPMUPOBATIUCH 68 CEA3U C UUKAUYECKUMU RPUPOO-
HbIMU AGIEHUAMU: CYMOYHBIMU, TYHHLIMU, CE30HHbIMU, 200udHbiMu U np. Ha-
npumep, 3MUQPU3 BbIPadATHIBAET HOUYbIO TOPMOH MeIamoOHUH, a JHEM — cepo-
moHuH. ONU(U3 ONpeAessieT PUTMbI MOJOBBIX LIMKJIOB, CHA U OOJPCTBOBaHUS,
CYTOYHBIE KOJIEOaHUsI TEMIIEPATypPhI Tea.

AHoozennvimu haxkmopamu MOryT OBITh:

e I3MeHeHNsI HACJIECTBEHHBIX CTPYKTYP (ceHemuuecKutl paxmop).
e JHIOKPHHHBbIE 3200/IeBAHUS.

e HapyumieHusi KpoBooOpaleHusi 1 NHHEPBAIUH.

Poisib GakTopoB BHENIHEH ¥ BHYTPEHHEH CPebl B PETYISIIUU U JCATCIBHO-
CTHU DHJIOKPUHHBIX KeJIE3 MPOSBISICTCS TNOO CHIDKEHUEM (eunog)yukyus dicene-
3b1), TMOO YCUIICHUEM CEKPEIIMH TOPMOHOB (eunepghynxyus sxcenesvl).

CoBepIIeHHO OYEBMJIHO, YTO HapylleHHWE (PYHKIUN 3KeN€3 BHYTpEHHEU
cekpenuu (MX TUIO- WKW TUNEPPYHKIMS) MOXKET MPUBOIAUTH K TKEIBIM TI0-
CJIEAICTBUSIM, & TIOJIHOE BBIKIFOUEHHE IOBOJIBHO YaCTO HECOBMECTUMO C JKU3HBIO.

IIpoodonscumenvrHocms dHcu3Hu 20pMOHOS. ISl BCEX TOPMOHOB XapaKTEPEH
OTHOCUTEITFHO HEOOJBIIION TEPHOJ] MONYX U3HH — OK0J0 30 MuH. ['opMOHBI
JTOJDKHBI TIOCTOSTHHO CHHTE3UPOBATHCS M CEKPETUPOBATHCS, IEHCTBOBATH OBICTPO
U ¢ OOJIBIIION CKOPOCTHhIO MHAKTUBHUPOBATHCA (Tabmuia 2.). ToIbKO B 3TOM City-
yae OHU MOTYT 3 (HEKTUBHO padOTaTh B KAYECTBE PETYISITOPOB.



Tabmuna 2 — IpoAomKUTENbHOCTD ICWCTBHUS TOPMOHOB

beakoBo-nenTuaHbie IIpousBoaubie
Crepouanbl
TOPMOHBI AMUHOKHUCJIOT
Basonpeccun < 1 mun Un-|Anpenanun 10 ¢ Hopanpe-|Anbnocrepon 30 Mun
CYJIMH 7 MUH HanmuH 15 ¢ Tpuitogruponus |Koptuzon 90-100 mun
[Iponaktun 12 mun 1 cyt Tupokcun 7 cyt 1,25-lurnapokcuBuramut D3 15 4
AKTT 12-25 mun 25-T'mppoxcuButamu D3 15 cyT
JII" 1545 mun
OCT" 180 mun

3. MEXAHU3M JEWCTBUA TOPMOHOB. TUIIbI PELIENIIAU

3.1. BHyTpuUKJIE€TOYHOE B3aUMO/IeiiCTBHEe TOPMOHOB

B3anmopeiicTBiE TOPMOHOB B KJIETKaX OCYIIECTBIISICTCS B Pa3HBIX (opMax:
3 PexThl OAHUX MOTYT OJIOKMPOBaTh, YCHJIMBATh JUOO OCIAONATH JCHCTBHE
JIPYTHX TOPMOHOB.

e Cunepzuszm — OJHOHAIIPABJICHHOE JIeHCTBHME TOpMOHOB, Hampumep, an-
PEHAIMH U TJIFOKArOH SBJISIFOTCS CHHEPTUCTAMH B PETYIISIMN YPOBHS TIIFOKO3HI,
CTUMYJIUPYS paciaj] TIIMKOTeHA U MPUBOIS K TIOBBIIMIEHUIO CONECPKAHUS TIFOKO-
36l B KPOBH; COMATOTPOINUH, WHCYJINH, THPOKCUH CUHEPTUYHBI B CTUMYJISIIUU
POCTOBBIX MPOIIECCOB; JIFOTPOIUH, 3CTPOT€HBI, TITIOKOKOPTUKOUBI U UHCYJTUH —
B OTHOIIICHUW MOJIOYHOM >KEJIe3Hl.

® Anmazonuzm — TPOTHBOIIONIOKHO HAIPABJICHHOE JCHCTBHE TOPMOHOB.
Hanpumep, napatupus (mapaTropMoH) ¥ KadbIIMTOHWH — aHTOTOHUCTHI B pe-
TYJSIIAY KaJbIIIEBOTO OOMEHA; TIFOKAaroH W WHCYJIMH 10 OTHOIICHHIO K yTJIe-
BOJHOMY U JIMITUTHOMY OOMEHY.

o Ilepmuccuenstii I¢hhexm — TOPMOH, caM HE BBI3BIBasI (hU3HOJIOTHYE-
ckoro 3Qdekra, co3aeT YCIOBUS ISl JEHCTBUS APYTUX TOPMOHOB Ha KIemKU-
muwenu. Hampumep, TIIIOKOKOPTUKOUABI 3HAYUTEIBHO TMOBBIIIAIOT YYyBCTBU-
TEBHOCThH aJPEHOPELCTITOPOB K KaTeXxOJaMHUHAM; TUPOKCHUH O00JIaTacT TepMHU-
CUBHBIM JICHCTBUEM 1O OTHOIICHUIO K TOPMOHAM, PETYIUPYIOIIUM POCT.

e KakIIbIii TOPMOH MOXET pa3HOHANPABIEHHO 0elicCm8oéams U B TIpelienax
OJTHOM M TOM K€ KIJIETKH B 3aBUCUMOCTH OT €r0 KOHIIEHTPAIllK U (DyHKIIMOHAIIb-
HOTO COCTOSIHUS KIICTKH.

e ['OpMOHBI XapakTepU3YIOTCs noaumopguzmom oeiicmeus. OIuH U TOT
K€ TOPMOH B Pa3HBIX TKAHSX MOXET BOCIPOHW3BOAUTH MPOTHBOIIOJIOKHEIE d(-
dextel. Hanmpumep, nporaxmun (ropMoH ageHorunodusa) cnocoOCTBYET pa3BH-
TUIO CIIEIU(UISCKON TKAaHM MOJIOYHBIX JKeJlie3 U CTUMYIUpyeT dakTaruio. Og-
HOBPEMEHHO B JIPYTHX OpraHax (SWYHHWKH) OH TOJICPKUBACT CEKPETOPHYIO aK-
TUBHOCTH JKEJITOTO Tella M 00pa30BaHHUEe MPOTeCTEPOHA.

B »€HCKOM B MyKCKOM OpTaHHW3Max OJIMH U TOT K€ TOPMOH JIEHCTBYET I0-
pasHomy. Hanpumep, y xeHIIMH TopMoH runodusa gorrumponur (Posmuky-



goctumynupytomuii TopMoH — @OCI') AecTBYyeT Ha SIMYHHUKH, CIIOCOOCTBYET
CO3peBaHUI0 (DOJUTMKYJIOB W PA3BUTHIO SIUIEKIETKA. B MyXCKOM opraHu3me
Gonumponur NEUCTBYeT Ha SUYKH, aKTUBUPYET pa3BUTHE KieToKk CepTonu u
o0ecreurBaeT co3peBaHe CliepMaTO30UI0B.

3.2. B3aumoaeiicTBMe TOPMOHOB € KJIeTKAMHU-MHIIEHAMHA

['OpMOHBI, B IIUPOKOM CMBICIIE CIIOBA, SIBISIOTCS OMOJIOTHYECKU aKTUBHBI-
MU BEILECTBAMU U HOCUTENISAMU Cieliupuueckoi nHopmaluu, ¢ TOMOIIbIO KO-
TOPON OCYLIECTBISIETCS CB53b MEHCOY PAZIUYHBIMU KIeMKAMU U MKAHAMU, YTO
HEOOXOMMO IS PETYJIALIMA MHOTOUYUCICHHBIX (DYHKIINN OpraHu3Ma.

Ocy1ecTBiisiss BHYTPUKIETOYHbIE, MEKKIETOUHBIE U MEKOPIraHHbBIE CBS3H,
TOPMOHBI BBITIOJHSIOT UHPOPMAYUOHHBLE (CUSHATIbHBIE) U CHeYUATUSUPOBAHHbIE
peaynamophbvie QyHKYUU.

['maBHBIE (YHKIIMUM TOPMOHOB CBSI3aHbI C aKTHBAIMEW T'€HETUYECKOTO afl-
napara, o0ecreueHueM pocTa, (PU3MUECKOTO, MOJOBOTO M HWHTEIUIEKTYaJIbHOTO
pa3BUTHS, ajanTauuedl OpraHu3Ma, MOJJEpP’KaHWEM INOCTOSHCTBA BHYTPEHHEH
Cpenbl U MOIYJISLMEN TEKYIIEH aKTUBHOCTH Pa3JIMYHbIX OPTraHOB.

['opMOHBI BO MHOTHX Cilyd4asx 00JaJar0T BBIPAKEHHOW TPOIMHOCTHIO (PH-
3uoJioruueckoro aedcteus. Hanpumep, neicTBue coHadomponurog npeuMyluie-
CTBEHHO HAIIPABJIEHO HA KJIETKU FOHAJ, MUpOmMpOnHo20 2OpMOHA — TUPOLIUTHI,
AKTI' — Ha KJETKH OINPENEIICHHBIX 30H KOPbl HAAIMOYEYHUKOB U aIUMOLUTHI,
9Ccmpo2en06 — Ha KJIETKH OPraHOB JKEHCKOM MOJIOBOM cephl.

[locne cunmesa, cekpeyuu u mpancnopma Ha4MHAETCS B3aUMOJCHCTBUE
TOPMOHA C KJIETKON-MHUIIeHbI0. Opranbl TKaHU, KJIETKH, U30MpaTeIbHO pearu-
pyrollue Ha TOPMOH U OTBEYAIOUIME CHEIU(PUUECKUM OHOJIOTHYeCKUM 3 heK-
TOM, Ha3bIBalOT COOTBETCTBEHHO OPraHAMH-, TKAHSMHU-, K1eMKAMU- MUULEHA-
MU, UV 20pMOHKOMNEemeHmublMu_Kiemkamu. Hanpumep, 11 rOHagOTPONH-
HOB, TTI" u AKTI" TakumMu opraHamMu MOTYT OBITH CKEJIETHBIE MBIIIIIBI, OPTaHbl
KKT m cepeyHO-COCYIUCTON CHUCTEMBI, I 3CTPOIE€HOB — JPUTPOLHUTHI,
KJIETKHU CeJEe3€HKH U T. . OcTanbHbIe CTPYKTYPbl 0003HAYAIOT KaK 20pMOHpe3U-
CHEHnHble CHPYKIYDbL.

[TouTn HET rOPMOHOB, KOTOpPbIE Obl CaMM JEHCTBOBAJIM MPSIMO Ha KIETKY.
Nudopmanus, coneprkaiasicss B TOPMOHAX, TIOCTUTAaeT CBOETO ajpecara Oyaro-
Japsi HAIMYUIO peyenmopos, KOTOPbIE NEPEBOAT €€ B MOCTPELEITOPHOE JIEH-
CTBUE (BJIMSIHHUE), COMPOBOXKIAIOIICECS OMPEICTICHHBIM OMoIoTUYecKuM S Pek-
ToM. OCHOBHAs XapaKTEPUCTUKA PELIENITOPOB — UX CHEYUPUUHOCTD.

['opMOHBI, HEMPOMEANATOPHI, TUTOKUHBI JEUCTBYIOT KaK HepEUUHble Mec-
cenodcepel (cucHatvhble eeujecmea), KOTOpble TPAHCIIOPTUPYIOTCS K KIIETKaM-
MUILICHSIM, UMEIOIIUM 8bICOKOAPGUHHBLIL CEA3bI8AIOWUIL YeHm]D (peyenmop)
JUISL CBOETO crneyughuuecko2o meccenoxicepd.

Takum 00pa3oM, OHM OCYIIECTBIISIIOT CBOE€ OHMOJIOTHYECKOE IEHCTBHE,
KOMNJIEKCUPYACh C peuenmopamu — UHPOPMAYUOHHBIMU MOSEKYIaAMU,
TpaHCHOPMHUPYIOIMIMMH TOPMOHAJIBHBIN CUTHAII B TOPMOHAIBHOE JACHCTBHE.




[Tox BAMsTHUEM TOPMOHOB B KJIETKAaX 3aIlyCKalOTCS KacKagbl BHYTPHUKIIC-
TOUYHBIX MPOLECCOB — AKMUBUPOBAHUE U UHAKMUBAYUA PEPMEHTOB, U3MEHE-
HUE MEMOpaHHBIX OEITKOB M MPOHHUIIAEMOCTH MEMOpaH, TPAHCIIOPT MOHOB, 00-
MeH, Tpanckpunuuio, cunres JJHK, PHK, poct kneTkn u ee nenenue.

T'opMoHa/ibHBIE pelenTOPbl — CHEUPUISCKUE CTPYKTYPbl — CHeyu-
anvbHble KIemoyHvle OelKo8ble MOJEKYIbl, COOepxcaujue 8blcokocneyupuieckue
JIOKYCbl ISl CBSI3BIBAHUSI TOPMOHOB, B pe3yJIbTaTe B3aUMOJIEUCTBUS C KOTOPBIM
NpOSBIIAIOTCS crienuduueckue 3hPeKThl TOPMOHOB.

OOBIYHO KaXKaas kKjaeTka umeer oT 2 Thic. 10 100 ThIC. penenTopoB. ['op-
MOH SIBJISIETCS iuzandom Juist penentopa. [locne ux B3auMoIelCcTBHS MPOUCXO-
TUT yCWIeHMe (amnaugukayusa) CUrHaia B TEOMETPUYECKON MPOTrpeccuu
(4MCI0 BTOPUYHBIX MOCPETHUKOB B JAECSATKU, COTHHU, THICAYU pa3 OOJIbIIE Yyuciaa
MOJIEKYJI TOPMOHA). AKTHBAIHS PEIENTOpa BCEraa BKIFOYAeT MEXaHU3M 00paT-
HOM CBSI3HM, KOTOpasi OTKIIFOYAET PEIENTOP UK YAAISET €ro C TOBEPXHOCTH KJle-
TOK (decencumusayus, aoanmayusi). Yuciao peuentopoB Ha KIETKE-MUIIICHU HE
OCTaeTCsl MOCTOSTHHBIM, OHU MOTYT Pa3pymaThCs U 00pa30BbIBATHCS BHOBh. ITO
CBSI3aHO C TEM, YTO HEKOTOPBIC PELEITOPHl MHAKTUBUPYIOTCS, JTUOO YMEHBIIIA-
eTcsi 0Opa30BaHNWE HOBBIX PEIENTOPHBIX MOJEKyJ. [lomoOHOe siBleHNE Ha3bIBa-
ercst down regulation pelienTopoB, B pe3yJbTaTe KOTOPOTO yMEHbUIACHICA Y)Y 8-
CMEUmMenbHOCmb K1emKUu-uuuienu K TOpMOHY.

B HekoTopbIX ciyyasix TOpPMOHBI MOTYT BBI3bIBaTh up-regulation peuento-
pOB. DTO 3HAYMUT, YTO CTUMYJHUPYIOUUHA TOPMOH UHOyUupyem o00pazosanue
OOJIBIIOr0 KOJIMYECTBA PELENTOPOB MO CPABHEHHUIO C HOPMOH.

B sToM cnyyae, KJIETKU-MHIIEHH CTAHOBSTCS 0OoJiee, UyBCTBUTENIbHBI K
cTUMyupyromeMy 3¢hPpexkTy ropMOHOB.

Pacrnionoxxenue peuenTopoB i pa3dYHBIX TOPMOHOB MOXKET OBITh Clie-
TYIOIINM:

1) na nosepxnocmu kiemounoit memopansvt (1151 OONBITUHCTBA OEITKO-
BBIX TOPMOHOB U KaT€XOJIAMHHOB);

2) 6 yumonaasme Kiemxu (CTEpOUIHBIE TOPMOHBI);

3) 6 aope knemku (051 T; u Ty).

BonbimHcTBO TOpMOHOB (50 %) B3aMMOJIEHCTBYIOT C peuenmopamu, pacno-
JIOHCEHHBIMU HA NIAZMAMUYECKUX MeMOPAHax K1emokK, a Ipyrue TOPMOHbI —
C pelenTopamu, JOKaIU30BaHHBIMU HYMPUKIEMOYHO, T. €. C YUMONIA3ZMAMU-
YeCKUMU U A0EPHLIMU PeUenmopamu.

CBsi3pIBaHHE FOPMOHA C PELIETITOPOM BBI3BIBAET 1LIE€TIH CIOKHBIX OMOXUMHU-
YECKUX pEeaKIMil, KOHEYHbIM HUTOTOM KOTOPBIX SIBJIIETCS M3MEHEHHE CHUHTE3a
onpeNeleHHbIX O€NKOB, YTO NPHUHATO CUHUTATh Ouoaocuueckum IPpghexmom
0anno020 20pmona (NpuoxKeHue 4).



3.2.1. MemOpanHas penenuus

["'opmoHBI, HE CITOCOOHBIE MPOHUKATH YEPe3 MIa3MAaTHYECKYI0 MEMOpaHy,
JTOJDKHBI UMETh PEIENTOPhl Ha MOBEpXHOCTH KieTku. Kak mpaswmiio, ¢ MmemOpaH-
HBIMU PELENTOpPaMU B3aUMOJIEUCTBYIOT 8000pacmeopumsle 20pMOoHbl (CUOPO-
@unvuvie). benkoso-nenmuonvie, 2nUKO-neNnMuUOHble 20PMOHbBI, KAMEXONAMUHDI,
npocmaciaHounvl N APYTUE HelupompaHCMummepsvl CBI3bIBAIOTCS IPEUMYIIIECT-
BEHHO Ha MTOBEPXHOCTH MEMOPaHBI C PELeNITOPaMHU.

Memépannsie peyenmopsbl aCAMMETPUIHO BCTPOCHBI B TUIA3MAaTHUYECKYIO
MeMOpaHy; UX Y3HAIOIIUNA (pparMeHT OPUESHTHUPOBAH K HAPYKHOH MOBEPXHOCTH,
B CTOPOHY MEKKJIETOUHOTO MPOCTPAHCTBA (PUCYHOK 4, IpHIIokeHue 4).

B MeMOpaHe oHM CITOCOOHBI COBEpINAThH MPOJIOJIBHBIC U MOTIEPEYHbIC ABH-
KeHUs. BRICOKOI TOJBMKHOCTRIO 00JIaJIal0T WHCYIMHOBBIE PEIIENITOPHI, COBEP-
masi JaTepajibHbIE U «IOTUIABKOBBIEY», a TAK)KE BpAIIATEIbHBIC IBUKCHUS —
TO B HAIIPABJICHUH BHEKJIETOYHOTO, TO BHYTPUKIETOYHOTO MMPOCTPAHCTBA.
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Pucynok 4 — MemOpaHHas penenuus NenTHIHLIX TOPMOHOB

BHyTpukieTouHble pelenTopbl NeNTUIAHBIX TOPMOHOB (UHCYIUH, NPOIAK-
MUH, UHCYIUHONOOOOHBLU hakmop pocma, comamomponusii 2opmon — CTT,
20HAOOMPONUHOS U NPOCMALIAHOUHOG), TAKKEe HAWEHbI B anmapare [ oJIbIKH.

Ha onHo#t u ToOM e MeMOpaHe MOTYT pacrojaratbCsi I€CSITKU ThICAY pa3-
JUYHBIX TUIOB perentopoB. Cpenu MeMOpaHHBIX (108epXHOCMHbBIX) PELEIITO-
POB MOKHO BBIJICIUTh TPU OCHOBHBIX CEMEICTBA PELENTOPOB (PUCYHOK S5, MpHU-
J0xeHue 4, 5), MHTETPUPOBAHHBIX BO BHEIIHIOK KJIETOYHYIO MEMOpPaHy.

1) Penentopbl, accouMupoBaHHble ¢ (epMEHTATHBHOM AKTHBHOCTHIO
(memabdomponnsie) — 1-TMC-penentopbl, KOTOpble 00Ja1al0T CBOICTBAMH
(epMEHTOB U BKIIIOYAIOT KacKaj ()epMEHTATUBHBIX PEaKIIHA.




2) Peyenmoput - uonnvie Kanaavl (WOHOMPONHbIE) — TUSAHO3ABUCUMDbLE
UOHHblE KAHAJIbI, KOTOPHIE MEHSIOT MPOHUIIAEMOCTh MEMOpPAHBI JJISI NOHOB H
BBI3BIBAIOT M3MEHEHHUE JICKTPUUECKOTO 3apsiia.

3) Peyenmoput, conpsaxcennsvie ¢ G-denkamu (memadomponnwie) — 7-TMC-
peuenmopbt, KOTOpbIe OCPEACTBOM G-0€/1K08 BKIIIOYAIOT CUCTEMY BTOPUYHBIX
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Pucynok 5 — Peuentopbl BHeHIHel KJIeTOYHOH MeMOPaHbI

1. MeTaGoTponHble pelnenTopbl WHIYIHPYET aKTUBAIIUIO 6MOPUUHO20
nocpeonuKa (meccenoxicepa), a TOPMOH B 3TOM LENH SIBISICTCS HEPEUUHbIM NO-
cpeoHukKkom (meccenoxcepom). IlocnenoBaTeIbHOCTh COOBITUH CIIETYIONIAS:

rOpMOH — penentop KJIeTKH-MHIIeHW — (BTOpOil NOCPEIHEK) —> OTBET
KJIeTKU-MHIIeHH

K ocHOBHBIM TpymnmnamM MeTA00TPONHBIX PelenTOPOB MOTYT OBITH OTHE-
CEHBI KamanumuuecKue peyenmopsvt U peyenmopul, céazannvie ¢ G-oeakamu
(I'T® - cBa3pIBatoIIAE OEIKN).

Karajqutnueckne peuentopbl — TpaHCMEMOpaHHbIE O€NKH, Hapy>KHas
4acTh KOTOPBIX CBSI3BIBACT JIMTAH, @ LUTOIUIa3MaTUYecKas 4acTh JUOO cama
ABIIICTCS AKTUBHBIM LIEHTPOM (pepMeHTa, 100 CBs3aHa C MOJIEKYJOH (epMeH-
ta. Hanpumep, peuentopel [THY®D (penentopHbie TyaHWIATHUKIIA3BI), PEIE-
TOPBI UHCYJIMHA (PELENTOPHBIE TUPO3UHKUHA3HI).

2. HoHoTpONHBIe MeMOPaHHbIe PeleNnTOPbI MPEICTABISIOT COOOM TpaHC-
MeMOpaHHbIe O€JKH, COYETalollMe CBOMCTBA pelenTopa ¥ HOHHOIO KaHaua.




B3aumopeiicTBue HEHPOTpaHCMUTTEPA C 3TUMH PEUENTOPAMH MPUBOIAUT K aKTH-
BallMM MOHHOTO KaHaJla B COCTABE PELENTOPa U BO3SHUKHOBEHUIO JIUCAHOUHOYYU-
POBAHHBIX UOHHBIX mMoxos. Jlurana (rOpMOH, MEIMATOp) B3aMMOJIEHCTBYS C €ro
peLenTopoM, o0pa3yeT JIMraHApelenTOPHbIii KOMILIEKC, YTO CaMbIM CEpbE3-
HBIM 00pa30M H3MEHSET, (YHKIIMOHATBHBIE BOZMOYKHOCTH PEIIENITOPA U SIBIISIETCS
TOJTYKOM K TPOSIBICHUIO hu3uoiocuiecko2o s¢hghexma. JlaHHBIA TUI PELIENITOPOB
HamOoJiee 3aJIeliCTBOBAaH B MEXaHM3Max CUHANTHYECKOW Mepenayu, Hampumep,
H-xonnHopenenTopsl HEPBHO-MBILIEYHBIX CUHAIICOB WJIM BET€TaTUBHBIX TAHIJIMEB.

3. MemOpaHHbIe pelenTopbl, CBA3aHHbIE ¢ (G-0enkamu, COCTABIISIIOT
MHOTOUYHCJICHHOE CeMeNcTBO, B KoTopoM Oosee 5000 mpencraButeneit. K Hum
OTHOCATCS 0- U B-adpeHnepeuieckue, MyCKapuHogvle XoIuHepeuiecKue, cepomo-
HUHepeuyeckue, adeHo3UHO8ble, PELUENTOPbl OOJIBIIMHCTBA MENTUIHBIX TOPMO-
HOB. JlJI1 MHOTMX JIMTaHA0B (HalpuMep aleTHUIXOJMHA, HOpaJpeHaanHa, cepo-
TOHHMHA) MOKa3aHO HAJMYME Pa3HbIX MOJTUIIOB CBA3AHHBIX C G-Oenkamu peler-
TopoB. Cpenu MeMOpaHHBIX perentopoB cemeiictBo — 7-TMC- peunenTopos,
UMEIOT 7-JOMEHHYIO CTPYKTYpY, 3TO MOJIMIENTUAHBIE LEMNOYKHU, TPOHU3BIBAIO-
e MeMOpany 7 pas, oOpa3ys 10 TpU BHE- U BHYTPUKJIETOUYHBIX MeTiu. JlomeH
¢ NH,-xkonmiom Haxoautcsi cHapyxu, ¢ COOH-KOHIIOM — BHYTpH KJIETKU. Y Ya-
CTOK B3auMOJEHCTBUA ¢ G-Oekom HAXOAUTCS B 3-U IIUTOIIa3MAaTUYECKOU MeT-
Je, OH BKJIKOYAET CUCTEMY BTOPUYHBIX MOCPEIHUKOB. Uepe3 7-TOMEHHBIE pe-
LENTOPHI ACUCTBYIOT MHOTHE TOPMOHBIL: IUOEPUHbL U CIAMUHbL 2UNOMANAMYCA,
aopenanun, aneuomenszun I, dopamun, cepomonun, eucmamun u op.

G-0enku SBISIIOTCA TOCPEIHUKAMU MEXKIY PELENTOpaMu IUIa3MaTUYECKON
MEMOpaHbl ¥ BHYTPUKJIETOYHBIMU MPOIIECCAMU, KOTOPbIE KOHTPOJIUPYIOT OHUOJIO-
TUYECKN aKTHMBHBIC BEIIECTBA, B3aMMOAECHCTBYIOIIME C perentopaMu. CBs3bIBa-
HUE PETYJSATOPHOIO BEIIECTBA C €r0 PELENTOPOM aKTUBHpYET (-0e10K, a TOT B
CBOIO OYEPE]b B3aUMOJEHUCTBYET C KAKOW-IMOO U3 CUCTEM GMOPUYHBIX NOCPED-
HUK06 — 1UKInYeckumMu HykieotuaamMu (MAM®, il M®); metabonuramMyu MeM-
OpaHHbIX (hOChOITHITHIOB, COEPKAIMX MHO3MTON, HoHamu Ca® u H', MOHOOKCH-
na azota (NO u Ap.), akmueupysa unu unzudoupysn gpepmenm uiu UOHHBLIL KaAHaJl.

Aodenunamyuknaznwtit mexanusm. B miazmatuieckoit MeMOpaHe HaXOAUTCS
(epMeHT aJeHWIATUHKIIA3a, KaTaau3upyomas npespaiedue AT® 8 yAM®D
(pucyHok 6, npunoxenue 5). Hakorenne ntAM® B KJIETKE ONpeNEsieTcs] B3au-
MOJICHCTBHEM TOPMOHPEIENTOPHOTO KOMIUIEKCa ¢ MeMOpaHHbIMU G-Oejikamu,
KOTOPbIE MOTYT CTUMYJIUPOBATH WJIU MOAABISATH €€ aKTUBHOCTh M TAaKUM 00pazoM
peryaupoBaTh JACUCTBME TOPMOHOB Ha KJIeTKy. Korga conepxanne tAM® B Ki1eT-
K€ YBEJIMYMBAETCA, NEHCTBUE TOPMOHA YCUIIMBAETCA, TaK KaK IMPOUCXOINUT AKTH-
Bauusd HAM®-3aBUCHMBIX NPOTEHMHKUHA3. BeliecTere 31oro u3MeHsieTcst ypo-
BeHb (HOCHOPMIMPOBAHUS PA3TUIHBIX OEITKOB (TMPEUMYIIECTBEHHO (DEPMEHTOB),
00yCJIOBIMBAIOIINX KOHEUHBIN (PU3MOTIOrMYecKuid oTBET KiieTku. Ha ypoBHe 0Opa-
30BaHus HTAM® HCXOAHBIM TOPMOHAIBHBIA CUTHAJI YCUJIMBACTCA B 10 pa3; Ha
ypoBHe akTHBalKH HTAM®-3aBicHMbIX mpoTenmnknHas — B 10%; sddextsr mpo-
TeHHKHHA3 KACKAOHO YMHOMCarom 20pmonanshuii cuznan 1o 10°.,
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Pucynok 6 — UHayunpoBaHHasi JUraHaaMu (rOPMOHAMM) AKTUBAIIMS
U MHIT'MOUPOBaHNE AIEHWIATHNKIA3bI

I'yanunammonogochammuviii. mexanusm. G-oeaxn nmeror I'TDasnyro
AKTHBHOCTb M COAepxkKaT o, B M Y cy0Obeaunuubl. OHU MOTYT OKa3bIBaTh
ctmynupyromiuii (Gs-6emok) nian nHruouTopHbI (Gi-6€mok) 3¢ heKTsI.

Crumynstopom cunte3a nl'M® sBisieTcs, HanpuMep, NpeICcepaAHblid Ha-
TPUUYPETHYECKUM TOPMOH. Pernentop 3Toro ropmoHa HacKBO3b ITPOHU3BIBAET
IUIa3MaTHYECKyI0 MeMOpaHy U B CBOEH IIUTO30JbHOM YacTH MMEET JOMEH, 00-
JaJaroNUil TyaHWIATUHUKIA3HOM aKTUBHOCTBbIO. AKTUBHOCTh TI'yaHUJIATIIUKJIA3bI
TaKke Bo3pacTtaeT noj BiusHueM N(O-MOHOOKCHIA a30Ta, KOTOPBI CUHTE3U-
pyercs B KJIETKaX U3 aMUHOKHUCIIOTHI apruHuHa, Ul M® cuHTEe3upyeMblii r'yaHU-
JATIUKIIA30M OKa3bIBAE€T CHUKAIOMIUN 3(D(PEKT U HA KaJTblMEBbI OOMEH.

KpoMe aneHMIaTuuKkiIa3HOW WM T'yaHUJIATUMKIa3HONW CUCTEM CYLIECTBYET
TaK)K€ MEXaHU3M Nepeadyd MHGOpMAaIMi BHYTPU KIETKU-MUIIEHH C Y4acTHEM
UOHO6 Kabyusa U uno3umoampughocghama.

Kanvyueswtit mexanusm. [Ipocteiimmii BHyTPUKIETOYHBIA MOCPEAHUK —
HOH KaJIbLMS; U3BECTHO Oo0Jiee TPpUJILIATH TOPMOHOB, IEUCTBYIOIIMX C €ro yya-
ctueM. OOpa3zyroluecs Ha MOBEPXHOCTH KIETKHM TOPMOHPELENTOPHBIE KOM-
IJIEKCHI AKTUBUPYIOT KAJIBLIMEBBIC KAHAJIBI U MOBBIIIAIOT €r0 COAEPKaHUE B 1U-
TOILIAa3ME 32 CYET YCHIIGHHOTO MOCTYIUICHHs BHEeKIeTodHoro Ca®’ i BBICBOGOXK-
nennst Ca”™ U3 BHYTPUKIIETOUHBIX J€TI0 (PUCYHOK 7).

Buonorndeckoe neiictere Ca”” obecrednBaeTcs:

® U3MEHEHUeM NPOHUUAEMOCIU KI1eMOYHOU MeMOPaHbl 011 UOHOE;

® akmueayueil gpepmenmos;

® g3aumooelicmeuem ¢ GHympuKIemoYHblM CEeKPEeMOPHLIM Annapamom.

KanbiueBslii MEXaHU3M MIPOBEIECHNS] TOPMOHAIBHOTO CUTHAJIA COCTOUT IIe-
penaye uHGoOpMaMU Ha OETOK — KabMOOYIUH, KOXKIAs MOJIEKYJIa KOTOPOTrO
MMeeT YeThIpe perenTopa juis cBs3biBaHns Ca’' . AKTHBHPOBAHHBIN KaJbIHEM
KanoMo0yaun JISUCTBYET Pa3HbIMU MYTSAMU: CruMyaupyem obpazosanue opyaux



8MOPBIX NOCPEOHUKOB, MEMOPAHHBIX (hepMeHmOo8 Ul OenKo8 yumockeiema auoo
axmusupyem nenocpedcmeenno Ca’ -3asucumbvle npOMeUHKUHA3b, GbI3bIGAIOWUE
Gocghopunuposanue cywecmsyrowux 6 Kiemke parHee CUHMe3UPOBAHHBIX DENIK0G-
Gepmenmos. B cBoI0 odepenb akTHUBHBbIE (DEPMEHTHI BBI3BIBAIOT KOHEUYHbIE (Pu-
3MOJIOTMYECKHe Peakiii. B pe3yibraTe NoBbIIeHns KoHeHTpanuu Ca’' peanu-
3yeTCs AIEKTPOMEXAaHUIECKOE COIPSDKEHUE W MBIIIEYHOE COKPAICHHUE, U3 HEPB-
HBIX OKOHYAHHH ITyTeM 3K30IIMTO3a BBIJCISETCS HEeHpOoMeuaTop U Jp.

BHekneTo4yHoe NpoCcTpaHCcTBO
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Pucynok 7 — Kanbuuii-¢gocGonHHO3UTONbHBIN MEXaHU3M NepeIavyd CUTHAJIA B KJIETKY
(®PU — docdonnosnton; JAI' — pnanuariaunepost; UOT — unosuroarpudocdar)

Kanvyuit-gpochounozumonvuviit mexanuzm. Hexotopbie TOpMOHBI TpU
B3aMMOJICUCTBUM C MEMOpPAaHHBIM PELENTOPOM AKTUBUPYIOT ocghonunasy C.
D10T bepMEHT NPUBOAUT K pa3pylieHHIO (HocoIUnmuIoB KIETOUYHBIX MEMOpaH,
B PE3YJIBTATE YETO MOSBIISIOTCS MHOTOYHCIICHHBIE BTOPUYHBIE TTOCPEIHUKH.

HaubGonee BaxxabiM Gocoaunmuaom, pa3pyIiaroniuMcs TaKUM ITyTeM SBJIS-
eTcs hochomuoununozumon o6uoghocham v ouayunziuyepun.

Hnozumonmpughocgpam moOWIM3UPYET KadbLMKA U3 IHIOIIA3MATHYECKOTO
PETHKYIIyMa H MUTOXOH/IpHIA, a 3aTeM Ca’' HrpaeT poib BTOPHYHOTO MOCPEIHHKA.
Jluayunenuyepun aktuBupyet dhepMeHT npomeunkunazy C, xotopas dochopu-
JUpYeET OENKH, a T€ BhI3BIBAIOT KOHEUHBIC (hU3HOI0THYeCKIE (D (PEKTHI.

IIporennkunaza C urpaer Ba:kKHYI0 pPoJib NPH JeJIeHHUN KJIETOK U HUX
npoaudupanmu.

Takum oOpa3zoM, B pOJu BTOPBHIX MOCPEAHMKOB [JIs MEepeAadyd CUTHAJIOB
OT TOPMOHOB B KJIETKaX-MHUIIEHSAX MOTYT OBITh:

o yuxknuyeckue Hykieomuoot (N-AM® u u-I'M®); AKTI, AAI', TTT,
MCT', ®CT', aromponun, napamzopmon, onRUOUObL, 21I0KA20H, KOPHUKOJIIO-
Oepun, KanbyUmMOHUH, COMAMOCIAMUH;



e uonnt Ca’*, komnnexc Ca-kansmodynun unu npodykmot pocgounosu-
mon068020 YUKIa, uHo3umoampugocgham, ouayunziuyepun; (Kamexoaiamu-
Hbl, X0J1eYUCMOKUHUH, 2ACMPUH, eujecmeo P, muponuodepun, eéazonpeccun,
AH2UOMEH3UH, 20HA00TUDEPUH).

B3zaumooeiicmeue emopuix nocpeonukos. JIto00it 13 00paszyroIMXCs I0-
CPEIHMKOB MOYKET OINOCPENOBATh JICHCTBUE PA3IMYHBIX TOPMOHOB JIHOO OJMH TOp-
MOH MOYKET U3MEHSTh META00IM3M KIIETKH Yepe3 HECKOJIBKO BTOPBIX MOCPETHUKOB.

BTropsle mOCpeaHUKN aKTUBUPYIOT, IOTCHIMPYIOT UM TOPMO3ST PEAKLIUU
KJIECTOK Ha PA3JIMYHbIE CUTHAJIBI, IOCTYAKONIUE K TOPMOHAIBHBIM PELENTOPAM.

OHOBpeMeHHO TpucyTcTByRomue B kietke Ca’  m HAM® MoryT GbITh
aHTaroHWCTaMHU, PAaBHONPABHBIMH IMAPTHEPAMH, BKIFOUATHCA MOCIIEI0BATEIBHO,
oOJeryaTh Uiu 1yOIupoBaTh APYT APYyTa.

Bauanue yAM® wna BHYTPUKIIETOUYHBI 0OMEH Ca®" 3aBucur ot BUJIA KJIE-
TOK: B KapJMOMHOILMTAX, IeMaTOUTAX, HelpoHaX muTorUasMaTHuecknii Ca®'
nojx BiusHueM HTAM® Bo3zpacraer, Toraa Kak B TpOMOOLUTAX, HEMCUEPUEHHBIX
MBIIIIEYHBIX KiIeTKax TAM®D cumxaercs.

Heiicmeue yl’ M@ sBnsieTcsi OTHOHANPABIEHHBIM M BCETr1a PUBOIUT K CHHU-
»KeHuio cofepxannst Ca” B muTomiasme, T. K. i’ M® aktusupyer Ca’ -ATda3y.

3.2.2. luromiazMaTuyeckasi peuenuusi

CreponiHbie TOPMOHBI ¥ IPOU3BOJAHbIE TUPO3WHA B3aUMOJICHCTBYIOT C YU~
MONNAIMAMUYECKUMU PEUEnmopamu, nocjie 4ezo NPOHUKArom 6 A0po Kiemku.

Peuenyusa cmepoudnvix 20pmonos. CTEpOUIHbIE TOPMOHBI — 3TO JIUNO-
Qunvnble 20pmMOHBI, TIOCIIE CEKPELUH OHU CBS3BIBAIOTCS C TPAHCHOPTHBIMH
OelikaMH, YTO CIOCOOCTBYET MX PACTBOPUMOCTH B BOJie. AKTHUBHBIA TOPMOH
CBOOOJIHO MPOHUKAET Yepe3 MEMOpPaHY U 63aAUMOOCICHIEYem C Peuenmopom,
PACRONONCEHHBIM U000 6 yumosone, aub6o 6 saope. KoMIUIEKC TOPMOH-
pPELENTOp B 3TOM CIIy4ae SBJISIETCS] BTOPUYHBIM IOCPEAHUKOM (TIPUIIOKEHUE 4).

M3BECTHBI TUTOIIa3MAaTUUECKUE PELENTOPBI K 9CMpaoUuoLy, aHopo2eHam,
2TIIOKOKOPMUKOUOAM U MUHEPATOKOPMUKOUOAM, CTPYKTYpHAsl OpraHu3amus s
Pa3HBIX CTEPOUIHBIX TOPMOHOB UACHTUYHA.

Crepouibl MOCTYMAKOT B SAPO PEArMPYIOIIUX KIETOK B KOMIUIEKCE C LIUTO-
30JIbHBIMHM pELENTOpaMH (PUCYHOK &, mpuioxkeHue 5). Takue ropmMoHpeunen-
TOPHbIe KOMILUIEKCHI, TTPEXKAC YeM JOCTUYh S/Apa, MPEeTepreBar0T KoHpopMa-
LMOHHBIE U3BMEHEHUS B LIUTO30JIE, U MOCJE YAAIEHUS U3 HUX HU3KOMOJEKYJIISP-
HBIX BEILIECTB, CIEIHAIbHBIA TPAHCIOPTHBIN OEJIOK MEepeHOCUT uX B sapo. [le-
PEX0 CTEPOUIOB B SIAPO BBI3BIBACT CHPYKMYPHYIO NEPECMPOUKY XPOMAMUHA
U aKMuUuauuio 2eH08 B COOTBETCTBYIOIINX MecTax. CTEpOUIpELEeNTOPHbBIE KOM-
IJIEKChI CITIOCOOHBI CBSI3bIBATHCA MPAKTUYECKU CO BCEMU KOMIIOHEHTAMH XpOMa-
tuHa, ¢ JIHK, PHK, HekoTopeiMu KHUCIIBIMU U OCHOBHBIMH Oenkamu. CBsi3aB-
IIUCh C XPOMaTUHOM, 2OPMOHPEUENnMOPHbLIL KOMNIAEKC MONHCEm YEeaudueams
(unu ymenvmams) oopazoeanue cneyuguueckux mPHK u cunmes mpanc-




nopmnuou PHK. Tlponyktel Tpanciasiuun MPHK onocpenytor sddexts crepo-
UIHOTO TOPMOHA U B KOHEYHOM WTOTE, GIUAIOM HA CuHme3 6enKkos u epmen-
mos, 00ecreunBaAIOIUX KICTOYHbIN OTBET.

Pan sddekToB cTeponmoB OCYIIECTBIAETCS BHE SApa, HA HOCHMMPAHC-
KPURWUOHHOM YPO6He B pe3yJbTaTe B3aUMOICHCTBHS C peLienTopaMu pudocom,
C IJIa3MaTUYECKUMU MeMOpaHaMH KOMIIOHEHTOB LuTockenera. Kierounsrii me-
XaHU3M JeHCTBUS CTEPOUIHBIX TOPMOHOB MPECTABIICH HAa PUCYHKE 8.
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Pucynok 8 — JleiicTBHe cTepOUIHBIX TOPMOHOB

B opranusme HeT HM OJIHOM KJIETKHM, HE MCHBITHIBAIOIICH BIMSIHUS CTEPO-
UJHBIX TOPMOHOB. Kaxk/1asi KjeTka HaXOUTCs MOJl JEUCTBUEM Pa3HBIX CTEPOU-
10B. B kileTkax OTAENbHBIX OPTaHOB U TKAHEW CTEPOUHBIE TOPMOHBI HAKAILIHU-
BAIOTCSA U B3aUMOJICUCTBYIOT B PA3IMYHBIX COOTHOIICHUSX, HHUIIUUPYST OTBETHI
pa3IMYHON MHTEHCUBHOCTH.

Penientopsl THPOMAHBIX TOPMOHOB IIPEACTABIECHBI HECKOJBKUMH HE3aBU-
CUMBIMU ITyJIaMU A0EPHbIX, UUMONIAIMAMUYECKUX, MUMOXOHOPUATLHBIX pe-
UenmopHuiX 0e1K08 1, BO3MOXKHO, 0€JIKOB IJIA3MATHYECKHX MeMOPaH.

Peuenyus mupouonvix 2o0pmonos. JeiictBue TUPOUIHBIX TOPMOHOB OCY-
HIECTBIISIETCSl TaK)KE MOCJIe KOMIUIEKCUPOBAHUSI UX C PELenTOopaMu KJIETOYHOM
MeMOpaHbl, T/I€ OHU HEMOCPEICTBEHHO BIMAIOT Ha aKTUBHOCTh HEKOTOPBIX JIO-
KaJIM30BaHHBIX B HEW ()epMEHTOB, CTUMYJIUPYIOT TPAHCHOPT TIIFOKO3bl U aMUHO-
KHUCIIOT uepe3 MeMOpaHy. ['opMOHpenenTopHble KOMIUJIEKCHI, 00pa30BaHHbIE Ha




MOBEPXHOCTU KJIETKH, MONAJAI0T B LIUTOIUIA3MY, IJIe KOMIUIEKCUPYIOTCS ¢ Oel-
KaMU U 00pa3yloT BHYTPHUKJIETOUYHbIN (POH (IIyJ1) TAPOUAHBIX TOPMOHOB.

BryTpukneTouHoe neHCTBUE TUPOUIHBIX TOPMOHOB BO MHOTOM OIIPEAEIIS-
ercs 3aumooeticmeuem 15 ¢ peyenmopamu MUmoxoHOpuu U NOGbIULeHUEM aK-
MUSHOCMU (hepMeHMO08 — pPe2yIAMOopos yele800H020 0OMeHNa.

Tupounneie ropmonsl (T3) Takke MPOHUKAIOT B KIETKY U CBSI3BIBAKOTCS C
peLenTopaM, JIOKAIM30BaHHBIMUA B JIEPHOM XpomaTuHe. JlabHeWIre 3Tarbl
nercTBusl TUPOUJHbIX ropMoHoB (TpaHckpumnius JJHK B MPHK, Tpancnsmms
MPHK u nmocTTpaHCIsIIIMOHHBIE U3MEHEHUS) CXOXKHU C JIEUCTBUEM CTEPOMIHBIX
TOPMOHOB, OHU CTUMYJIMPYIOT CUHTE3 O€JIKa BO BCEX KJIETKaX OpraHu3Ma.

Takum 00pa3oM, CyHIECTBYIOT JjBa MEXaHU3Ma [TOCTMEMOPAHHOIO JEMCTBUSA
TOPMOHOB, IPUHLIMIIMAJIBHO PA3IMYAOLINXCS 110 IPU3HAKY TOrO, I'7ie 00pa3yercs
20PMOHPEUEnMOPHbIIL KOMNJIEKC — GHYMPU KINeMKU U1 HA €€ NOGEPXHOCHU.

Haubonee xapakTepHbIM NPU3HAKOM TOPMOHOB, JEHCTBYIOIIUX Yepe3 CUC-
TEMY BTOPUYHBIX MOCPEAHUKOB, SIBISETCS MX CHOCOOHOCTH BBI3BIBATH AKTHBA-
[UIO pPaHee CHUHTE3WPOBAHHBIX, MPEJCYIIECTBYIOMUX OETKOB — (EPMEHTOB,
no3ToMy uX 3()(PeKTsl pa3BUBAIOTCA OTHOCUTENIBHO OBICTPO.

[TockonbKy 3¢ (peKThl CTEPOUAHBIX M THPOUIAHBLIX I'OPMOHOB CEA3GHbL C
unoykyueti cunmesa PHK u 6enxa, ux 3(peKThl pa3BUBAIOTCH MEIJICHHO, 1 OHH
Y4acTBYIOT B IOJITOCPOYHBIX BHAAX MOAYJISIUHA MeTa00/1u3Ma (PUCYHOK 9).
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Pucynok 9 — MexaHu3m peuenuuv MeTadoTPONHbIX TOPMOHOB

BMmecte ¢ Tem u menTuaHbIE TOPMOHBI TaKkKe 00JaJar0T CIIOCOOHOCTBIO U3-
OUpaTeNIbHO BIMATH HA TPAHCKPUIIIMIO TE€HOB B sIPE KIETKU. ITOT 3 (deKT mer-
THHBIX TOPMOHOB MOKET OBITh PEaTM30BaH C MOBEPXHOCTH MEMOpPaH KIIETOK Kak
3a CYeT BTOPUYHBIX MOCPEIHUKOB, TAK U IyTEM MPSIMOTO MMOCTYIUICHHUS TOPMOHOB
BHYTPb KJIETKM U MEXaHU3Ma MHTEPHATIM3ALIUH TOPMOHPEIEITOPHOTO KOMITJIEKCA.



Takum 06pa3oM, FOPMOH — SHAOTCHHOE XUMHYECKOE COEAMHEHUE, BbI3bI-
BAOIlEe B OYCHb HU3KHX KOHIEHTpammsix (10°-10"> MMOJIb/1) KOHKPETHYIO
OMOXMMHMYECKYIO UM OMO(DU3MUECKYIO PEaKIHI0 B KJIETKE-MHUIIEHHU MOCPECT-
BOM CBS3BIBAHUA CO ClieUU(PUUECKUM OEIKOM-PEENTOPOM U Mepearoiiee pe-
TYJSTOPHBIA CUTHAJ K BHYTPUKIIETOUHBIM 3(ppexTopam 1100 HEMOCPECTBEHHO,
100 Yepe3 CUCTEMY «BTOPUYHBIX TOCPETHUKOBY (20PMOH-NEPBbll NOCPEOHUK)
U KackaJ pepMEHTATUBHBIX PEAKIUH.

4. METObI UCCUIEAOBAHUSA JHIOKPUHHBIX OPI'TAHOB

DKCnepyuMeHTalbHas W KIMHUYECKas HHAOKPUHOJIOTHS pacrojiaraet
OOJBIINM KOJIMYECTBOM METOJI0B MU3YyUEHHUS CTPYKTYPHO-(PYHKIIMOHAIBHOIO CO-
CTOSIHUSI PHAOKPHUHHBIX KeNE3 NIl JUArHOCTUKHU uX 3a0osneBaHui. OCHOBHBIE
METO/Ibl UCCJIEIOBAHUSI MOYKHO Pa3/IeNIUTh Ha CJIEAYIOLIUE TPYIIIbL:

1. Knunuueckue memooupt. Onipoc U KIMHAYECKUN OCMOTP MallMEHTa OC-
HOBAHBI HA BBISBJICHUH XapaKTEPHBIX CUMIITOMOB 3a00JIEBAHUM.

Hampumep, orcraBanue B pocTe WM WM30BITOUYHBIA POCT y JAETEH MOTYT
OBITH CBSI3aHBI C HAPYLIEHUWEM BBIPAOOTKH TOPMOHA POCTA, KOTOPBIN MPOIYIH-
pyeTcst OKCU(GUIBHBIMY KJIETKaMU aIeHOrunogu3a. BaKHbIMU BHEITHUMU TPU-
3HaKaMU HapyuieHus: GYyHKUUNA 3HIOKPUHHON CHCTEMBbI MOTYT OBITh M30BITOY-
Hasl WM HEJ0CTATOYHAsi Macca Teja, 0COOEHHOCTH pacpeAesIeHUs! MOJKOAKHOTO
Kupa (IUCIUIACTUYECKOE WU KYIIMHIOUTHOE OKUPEHUE), U30bITOYHAS TUTMEH-
Talys KOXKH, XapaKTep U BBIPAKEHHOCTh OBOJIOCEHUS! B 3aBUCHMOCTH OT T10JIa,
CBOEBPEMEHHOCTh U MOPSIIOK (POPMUPOBAHUSI BTOPUYHBIX MOJIOBBIX MPU3HAKOB.
OdeHb BaXXHBIMU TpPHU3HAKAMU HAPYIICHUH (DYHKIMI SHIOKPUHHOW CHUCTEMBI
MOTYT OBITh BBISIBJIIEMbIE MPU TIIATEILHOM PACCIpOCe MalMeHTa CHUMIITOMBI
MKaXKbl, MTOJUYPUHU, HAPYUIECHUS alleTUTa, CHA, HAPYIICHUS MEHCTPYaJbHOTO
I[MKJIa Y )KEHILMH U TI0JIOBON QYHKIUU Y MY>KUUH.

[lanpnanus IIMTOBUIIHOM »KeJe3bl IMO3BOJSET OLEHUTH €€ pa3Mepbl U
CTPYKTYPY U KIIMHUYECKHU IUArHOCTUPOBATH 300.

BrisiBiieHHe CTOMKOM Taxukapauu uiv OpaguKkapiuu, a TaKxKe apTepralib-
HOM TMIEPTEH3UU WM TUIIOTEH3UH MOXKET OBbITh CBSI3aHO C HapylleHueM (yHK-
MU SHAOKPUHHBIX keie3. KimHuyeckuid aHanus »kanol U TaHHBIX 00bEKTUBHO-
ro OCMOTpa MalMEHTa MO3BOJSET MPEINONIOKUTh HATUUYUE SHIOKPUHHON MaTo-
jgoruu (caxapHoro auadera, 3a00JieBaHUM HMIMTOBUIHON >KeJe3bl, HAaIOYEeUHU-
KOB, TUC(HYHKIIMHI TOJIOBBIX JKEJE3).

2. JlaGopaTtopHble MeToabl. Hapyiienuss pyHKIMMU SHIOKPUHHBIX >KeEJe3
(ruro- wnu runepdyHKIUs) BEepUBUIMPYIOTCS OIMpeaeICHUEM KOHIICHTPAIMH
TOPMOHOB U MX METa0OJUTOB B OMOJIOTMYECKUX KUIKOCTsIX. Hambonee pacnpo-
CTPaHEHHBIMHU SIBJISIIOTCS METObI OIPENICTICHHS] YPOBHEN TOPMOHOB B CHIBOPOTKE
KPOBH, IPUYEM HCCIEIYIOTCS HE TOJIBKO 0a3aibHbIE KOHIIEHTPAILUU, HO U CyTOY-
HBI PUTM UX CEKpPELUH, CTUMYJILIMOHHBIE TPOOBI C ONpPEEICeHUEM KOHIIEHTpa-
IIUU JI0 U NIOCJI€ BBEJICHUS BEIIECTBA, CTUMYJIMPYIOIIETO BHIOPOC TOPMOHA.




CoBpeMeHHas1 KJIMHUYECKas SHIOKPHUHOJIOTHS MTO3BOJISIET ONPENEISTh KOHLIEH-
Tpaluy MeTadOoJIUTOB TOPMOHOB (MeTaHe(DpUHBI U HOpMETaHE(PPUHBI KOTOpHIE SIB-
JISFOTCSA CTOMKUMH METabOMTaMy ObICTPO Pa3pyIIAIOIUXCS KATEXOIaMHHOB), YPOB-
HU MPEIIECTBEHHUKOB T'OPMOHOB (TIPOMHCYJIMH, 17-TUAPOKCUIIPOIECTEPOH) U BE-
IIECTB, OMIOCPEIYIOIIHNX JCUCTBUE TOPMOHOB (MHCYJIMHOMIOAO0OHBIE (PAaKTOPHI pOCTa).

B 6uon0ornueckux JXKuAKOCTSIX MOTYT OIPENEISITHCS YPOBHU OOIUX U CBO-
O0AHBIX (ppakLMii TOPMOHOB, a TaKXKE KOHLEHTPALMHU CHEIU(PUIECKUX TpaHC-
MOPTHBIX OENKOB (TUPOKCHUHCBSI3BIBAIOUINM TIOOYIHH, TPAHCKOPTHH, CEKCTOp-
MOH CBSI3bIBAIOIIHI TIOOYIIHH).

CoBpeMeHHast 3HJIOKPUHOJIOTHS HUCIIOJIB3YET METO/IbI CEJIEKTUBHOIO OIpe-
JIEJICHUS] KOHLICHTPALlMY TOPMOHOB B BEHO3HOM KPOBH, OTTEKAIOILIEH HENOCPE-
CTBEHHO OT 3HJOKPUHHOI'O OpraHa, 4yTo MCNOojb3yeTcs A audepeHmanbHon
JUArHOCTHKY TOPMOHAJIBHO AKTHUBHBIX 00pa3oBaHUIl HAJIIOYEUYHUKOB (aJIbJ0-
CTEPOM), a TAKXKE€ IPHU ONpEAEICHUN 00beMa PEe3EKLMU OpraHa, Halpumep, npu
OpPraHMYECKOM TUIIEPUHCYIMHU3ME, 00YCIOBIEHHOM HE3U1M001aCTO30M.

B nuarHocTuke SHIOKPUHHOW IIaTOJOTMU BBLACIAKOT INEPBUYHBIC [UC-
(YHKIMM, CBSI3aHHBIE C NATOJOTMYECKUM IPOLECCOM B NepuepruuecKor 3H-
JOKPUHHOM Jkeje3e (Kopa HaIllOUYeYHUKOB, IIUTOBH/IHAS JKeJe3a, TOJIOBBIE JKe-
J€3bl), a TAKXKE LHEHTpaIbHble TUCHYHKIUH, CBSI3aHHBIE C MATOJIOIMYECKUM IIPO-
eccoM B ajeHorunoguse wim runotanamyce. Ilostomy, naboparopHoe ompe-
JIEJIEHNE KOHIIEHTPALMU TPOIHBIX TOPMOHOB aJIeHOrunogu3a u nepudepuyeckux
TOPMOHOB MO3BOJIIOT IPOBECTU TONHUYECKYIO TUArHOCTUKY 3a00JIEBAaHUS U BbI-
OpaTh NpaBWIbHBIA MeTo JiedueHus. Hanpumep, cumntoMokomiuieke MeHko —
Kymmnra moxer ObITh CBs3aH ¢ 0a30(puiabHON ageHoMoM runodusa (KOPTHKO-
TPOIMHOMOW), aJJ€HOMOM KOpbI HAJNOYEYHHKA (TJIFOKOKOPTUKOCTEPOMOM) HIIU
HKTOMHYECKON MPOAYyKUHEN aapeHOKOpTUKOTponHoro ropmona (AKTI). Ompe-
nenenue yposHeit koptuzona u AKTT, a Takxke npoBefeHUe CrielUaibHbIX AUar-
HOCTUYECKUX MPOO MO3BOJISIET BepuuumpoBaTh 3a00JIeBaHUS U BHIOpATh METOJ
JeyeHus (Pe3eKIusl aJleHOMbI HaJlIOYEYHUKAa WM OOydyeHHE 30HBI runogusa,
WJIM BO3JECHCTBUE HA SKTONMYeCcKuid ouar runeprnpoaykuun AKTT).

B ompenenennu ypoBHS TOPMOHOB U UX METaOOIMTOB HCIOJIB3YIOTCS CO-
BPEMEHHBIE METObI PAOUOUMMYHHO20 U UMMYHOPEPMEHMHO20 AHAIU3A, BbI-
MOJIHSIEMBIE B KOPOTKHE CPOKH, TOUHO M HH()OPMATHUBHO.

JI71st TUarHOCTUKK caXxapHOro AuadeTa UCTIONB3YIOT OUOXUMUYECKUE MEenoO0bl
OIIPEIENICHNs] KOHLIEHTPALMY TJIFOKO3bl B KAIMJUIIPHOM KPOBH, CBIBOPOTKE KPOBU U
MHTEPCTULMAIBHOMN )uKkocTH. Hanbosee yacTo MNIMKEMHUIO ONPENENSOT HATOLIAK,
a TaKKe B PA3JIMYHOE BPEMS CYTOK I10 NIMKEMUYECKOMY Iipoduitto. [l auarsocTu-
KU HapyUIEHUH YIJIeBOJAHOIO OOMEHA UCTIONB3YIOT OPAIbHbLL 27IH0KO30MOJ1EPAHNI-
Hblil mecm, IO KOTOPOTO SBIISIETCS BBIBICHUE HAPYILIECHUs TOJIEPAHTHOCTU K
IJIFOKO3€, HapyIIEHUE IIMKEMHUH HAaTOIIAK UM MaHU(ECTHOTO caxapHOro auadera.

YHUBEpCAIbHBIM KPUTEPUEM OLICHKM CTEIIEHW KOMIICHCAIUM CaXapHOTO
nuabera sBiseTcs riaukupoBaHHbI remorjooun (HbA,c) — regepmenma-
musHoe coeodunerue 2nKko3bl ¢ cemoznoounom. HbAc ABnsieTcs yCTOMUYNBBIM



COEIMHEHHEM M Pa3pyllaeTcs TOJBKO BMECTE C TMOENbI0 3puTpounToB. 11o3to-
My HbA;c siBIsieTCss MHTETrpaibHBIM MOKa3aTeNeM CpeIHel TITMKeMUU 3a 3 Me-
csaua (mepuon ku3Hu 3putpountoB). HbA ¢ miioxo Tpancnoprupyer KucJjio-
PO B TKAaHM W MOBBILICHHE er0 KOHLEHTPauuu Bbime 6 % co3gaer ycJio-
BUS JJIsl TUIIOKCHH, MIPEK/Ae BCEro IHA0TeIMs COCY/I0B.

[Ipn mogo3peHnu Ha runepdyHKUHUIO HHCYISPHOTO ammapara MOoJKeTy-
JIOYHOM JKEJNe3bl MPOBOISAT cympeccugHvle mecmupl. Hanpumep, g OLEHKHU
CEKpEeLMU MHCYJIMHA U3MEPSIOT €r0 KOHUEHTPALHIO B KPOBU B MpOLIECCE JJIH-
TEJIBHOTO TOJIOJIAHUS, KOTJIa YPOBEHb TJIFOKO3bI (ECTECTBEHHOIO CTUMYJIATOPA
CEKpEeLMH MHCYJIMHA) B KPOBU CYIIECTBEHHO CHUXAETCS U B HOPMAJIbHBIX yCIIO-
BUSIX 3TO COIIPOBOKIAETCS CHUKEHUEM CEKPELIMM TOPMOHA.

3. Uucmpymenmanbhnovle_memoodsbl. Jlisi OLEHKH pasMEPOB U CTPYKTYPbI
SHAOKPUHHBIX OPraHOB IIMPOKO MCIOJIB3YIOTCS METOAbl BU3yalu3aluuu. Yiaom-
paszeykoeoe uccineodosanue (Y3N) sapnsercs Hanboliee TOCTYMHbIM, HEMHBA3HB-
HBIM M OBICTPBIM METOJIOM JUTsl ONIPEACIICHUS] OMOMETPHUH U TUATHOCTHKHU AU (-
(Gy3HBIX (CHI)KEHHE dXOT€HHOCTH, (DUOPO3HBIC TSAXKHM) U JIOKATBHBIX HAPYIICHUM
CTPYKTYpbI OpraHoB (00beMHbIE 00pa30BaHus).

V31 vame npuMeHseTcs A BU3YaAJIU3ALMM IOJKEITYyTOYHOU KEJe3bl,
LIMTOBUIHOM YKE€JIE3bl, HAIMOYEYHUKOB M MOJIOBBIX Xkeje3. OIHAKO MOIKeIly-
JI0YHAs jKeJie3a U HaAMOYEYHUKH MOTYT ObITh HEJOCTYITHBI MCCIIETOBAHUIO U3-32
HaJIM4Msl TA30B B KHUIIIEYHUKE, MOATOMY O0Jie€ TOUYHBIM U MH(POPMATUBHBIM Me-
TOZOM JIJIsl X UCCIEOBaHUs SABIsIeTCA Komnviomepras momozpaghus (KT), mo-
3BOJISIOILAS BBISIBUTH aJ€HOMBI WIIM THIIEPIIA3UI0 HAIIOYEYHUKOB U 00pa3oBa-
HUS B MO/KETYIOYHOM kenesze. [l Bu3yanusauuu runodusa u rurnorajamyca
Yare UCTOIb3YIOT MacHumope3oHancuyro momoepaguro (MPT).

Paduouzomonnoe ckanuposanue ¢ n30TornoM TexHenyst (- Te) mpuMeHseT-
Cs JJISI UCCIIEIOBAHMS SHJIOKPUHHBIX OPTraHOB C SKTOMUYECKHM PACIIOIOKECHU-
€M, JIJIsl OIICHKU (hYHKIIMOHAJTHLHON aKTUBHOCTH OOpa30BaHMA NMUTOBUIHOU XKe-
Je3bl («TOpSYMX» U «XOJOJHBIX» Y3JI0B). B OHKOTHpPOMAOIOTUU TIPUMEHSETCS
TECT 3aXBaTa HoJa' "' JUIS BBIABICHHMS OCTATOYHOM THPOMIHOM TKAHH U METACTa-
30B IIOCJI€ TOTAIBHOW TUPOUIEKTOMHUH.

TonkouzonvHas NYHKYUOHHAS ACNUPAYUOHHASL OUONCUs Y3TIOBBIX 00pa3o-
BaHHUI C UUTOJIOTMYECKUM HCCIEAOBAHUEM ITyHKTATa [IUPOKO MIPUMEHSETCS IS
BBISIBJICHUSI JTOOPOKAUYECTBEHHBIX M 3JI0KAYECTBEHHBIX Y3JIOBBIX 00pa30BaHUM
HIMTOBUIHOMN KeJe3bl, MapalluTOBUIHBIX XKeje3. [ ucmonoeuueckoe ucciedosa-
Hue SIBISIETCS 00SA3aTeNbHBIM ISl YAAJICHHBIX WM YACTUYHO PE3ELUPOBAHHBIX
BO BpEMsl OIEpally SHIOKPHUHHBIX OPTraHOB M BBIINOJHIETCA ABYXATAIHO: WH-
TpaomnepaluoHHO — JJIsl OmNpelieNieHus: o0bemMa Omnepalud B 3aBUCUMOCTH OT
N0OpPOKAaYECTBEHHOCTH O0pAa30BaHUM, a TAaK)Xe IMOCTONEPAlMOHHO — JUIs 3a-
KJIFOUUTEIBHOTO TUCTOJIOTUYECKOTO IUArHo3a.

OaHUM U3 O4YEHb BAXHBIX U HIMPOKO PaCHpPOCTPAaHEHHBIX METOJOB HCCIIe-
JIOBaHUSI SIBIISIETCSI OBOUHAS PEHM2EHOBCKASL AOCOPOYUOHHASL OeHCUMOMEMPUsL,
MO3BOJIAOLIAS ONPEAEIIATH INIOTHOCTh KOCTHOM TKaHM, a TAKKE pACHpPEICIICHHUE
KUpa B OpraHu3Me.




JInist BBISIBIICHUSI HACJIEICTBEHHBIX T€HETHUYECKUX 3a00JI€BaHUI MCHONB3YIOT
CHELMATIBHBIE MOIEKVIAPHO-2eHemuyecKue METObl HCCIEOBAHNS: XPOMOCOMHBIN
anayms, JIHK-anamus. Xpomocommwiti ananuz no3BoisieT BbIABUTb XPOMOCOMHYIO
MoHocomuto (cunapom lllepemeBckoro — TepHepa), TPUCOMUIO U TOIUCOMUIO
(cunapom Knaitadenrepa). /[HK-ananu3z 1o S5K30HaM ¥ KOJIOHAM TIO3BOJISICT BBISB-
JSTh Ae()EeKThl TEHOB, OTBETCTBEHHBIX 32 CUHTE3 ()EPMEHTOB U IMOMOTraeT B udde-
PEHIMATBHON TMAarHOCTUKE BPOXKACHHBIX NUCHYHKIMI KOPbI HAIOYEUHUKOB.

4. Knunuxo-axcnepumenmaibvhvle memoodvl. OHU UCIONB3YIOTCS A
pa3pabOTKU HOBBIX MOJIXOJ0B K JICUEHUIO SHJIOKPUHHBIX 3a00J€BaHMA. DKCIIe-
PUMEHTAJIbHBIE METO/bl BKIIIOUAIOT: 9Kcmupnayuio (yoaleHue) Kenés; mpaHc-
naanmayutro (IEpecaiKy xenes); IKCmupnayuio ¢ nociedyrouieti mpaHcnianma-
yueti yHaNE€HHOW >KeJle3bl; Harpy3Ky OpraHu3Ma KMBOTHBIX TOPMOHAMHU; pa3-
Jpa)kKeHNUEe HEPBOB WJIM JCHEPBAIUIO JKeJIe3bl; METOJ] YCIOBHBIX peduiekcoB. Bo
BCEX Cllydasx BeAETCS HaOIIOJCHUE 3a MOBEICHUEM >KMBOTHBIX, YCTAHABIIMBA-
IOTCSL M M3y4YalOTCs HapyIICHHbIE (PYHKIIMH OpraHU3Ma WM X BOCCTAHOBIICHUE.

JlaHHBIE METOJIbI NPUMEHSUIUCH JIJISl U3YUYEHUsI BO3MOKHOCTEH TPaHCIUIAH-
TallW 3HJOKPUHHBIX OPraHOB M BKJIFOYAJIU SKCIIEPUMEHTAIIBHBIN 3Tal UCCIEN0-
BaHUs Ha KUBOTHBIX, a TAK)Ke KIIMHUYECKHI 3Tall UCCIETOBaHUS Ha J0OPOBOIIb-
nax. [IpoBoawiiich MHOTOYMCIEHHBIE WCCIAEAOBAHUS MO MOACAAKE KPOJIUYBUX
B-KJIETOK MOJXKEITYJOUHOM >KeJe3bl JUIsl JeUEeHUs] MAlMEHTOB C CaXapHbIM Jua-
oetoM Tuna I, oqHaKO 3HAYUTENBHBIX YCIIEXOB JOCTUTHYTO HE OBLIO.

B Hacrosiiee Bpemst KIIMHUKO-9KCIIEPUMEHTAITbHBIE METO/IbI UCTIONIB3YIOT JJIs
ayTOTPAHCIUIAHTAIIMM KJIETOK MapalllMTOBUIHBIX KeJie3 U3 YJAJIEHHBIX PEaKTUB-
HBIX aJICHOM MallMEHTOB, HAXOISAIIUXCS HA TOYEYHO-3aMECTUTEIHLHON TePaIHH.

5. PEI'YJIAAIUA JAEATEJIBHOCTHU DQHAOKPUHHBIX KEJIE3

Perymsiiust 00pa3oBaHMs U CEKPELIMM TOPMOHOB KeJIe3 BHYTPEHHEW CEKpeLn
OCYLIECTBIIIETCS C/I0OMHCHOU COBOKYRHOCbIO HEPEHBIX U ZYMOPAIbHBIX (PAKMOPOE.

[TapannensHO€ pa3BUTHE CUCTEM PETYJSIUH MPUBEIO K 0Opa30BaHUIO
JIBYX CaMOCTOSITEJIbHBIX CUCTEM, TOMOJHSIOUX IPYT APYyra U CHOCOOHBIX KakK K
HKCTPEHHOM, TaK U TOHKOW JTUTENbHON peryssinuu. O6e 3Tu cucTeMbl — HEpB-
Hasg ¥ TyMOpaJIbHasA, WM MHA4Ye DHIOKPUHHAS, — OCYILECTBIISS HeUpoymo-
PAanbHYI0 peyniAayulo, UrparoT BaXHYI0 pOJIb B IIPOLIECCAX aJalTallud OpraHu3-
Ma K YCIIOBHSIM OKPY>KalOIEH CPEbI.

OO1UM J171s1 HEPBHBIX U DHJIOKPUHHBIX KJIETOK SIBJIETCS BBIPAOOTKA 2yMmo-
DPANbHBIX pe2yaupyiouux Gaxmopos. JHIOKPUHHBIE KIETKH CUHTE3UPYIOT TOp-
MOHBI U BBIIEISIOT UX B KPOBb, & HEMPOHBI CUHTE3UPYIOT HEUPOTPAHCMUTTEPHI
(OOJIBIIMHCTBO U3 KOTOPBIX SABJIAETCA HEMpOaMUHAMM): HOPAJAPEHAINH, CEPOTO-
HUH U JIpyTue, BbIAEIAOLIMECS B cCMHaNnTHUeckue 1menu. Ilepenaya mapopma-
UM OT KJIETKHU K KJIETKE OCYLIECTBIIAETCA XUMUYECKUMHU MECCEHKepaMHu (rop-
MOHBI I MOHOAMMHBI) U 3JIEKTPUYECKONW AaKTHUBHOCTBbIO. MEXKKIETOUHbIE B3au-



MOJCHUCTBUS, KAK MOKa3aJM HMCCIECIOBAaHUS IMOCIEAHUX JIET, MOTYT OCYLIECTB-
JATHCS CIHEAYIOIIMMHM MEXaHW3MAMU: CUHANMUYECKOU nepeoaueil MecceHo-
JHcepas; 20pMOHAIbHHIM MEXAHUSMOM NOCPEOCHEOM UUPKYIUPYIOUUX 20PMO-
HO08; NAPAKPUHHbIM MEXAHU3MOM, T. €. 0€3 MOCTYIUIEHHUsI TOPMOHA B KPOBb, a
TOJIBKO B MEXKJIETOUHYIO KMJKOCTb; AYMOKPUHHbBIM MEXAHUIMOM, T.€. BBIXO-
JIOM TOPMOHA U3 KJIETKH B MEXKJIETOUHYIO KUAKOCTh U B3aUMOJIEUCTBUE 3TOTO
rOpMOHa ¢ MEMOpaHHBIMU PELIETITOPAMH, PACIIOJIOKEHHBIMY Ha TOW e KIIETKE.

5.1. PeryasitopHble BJIUSIHUSA HEPBHOI CHCTEMBbI

Benyiee MecTto B peryisiliid SHAOKPUHHBIX JKEJE3 MPUHAUICKUT LEHTPAIIb-
HOW HEpBHOM cucteme. Biusinue HepBHOM cUCTeMbl Ha (DYHKIIMOHUPOBAHUE JKeJIe3
BHYTPEHHEN CEKPELMH MOYKET OCYLIECTBISATHCS KaK OIMOCPEIOBAHHO, YEPE3 U3Me-
HEHUE KOHLIEHTPAIUY OTPEJICICHHBIX BEUIECTB (HeUpoOmpancmMummepos, meouamo-
PO8), BIUSIONIUX Ha ATU KEJIE3bl, TaK U HETIOCPEICTBEHHO ITyTEM HEPBHOMW peryJis-
. HekoTopble TOPMOHBI CEKPETUPYIOTCS B KPOBb TOJIBKO PEQIIEKTOPHO, B pe-
3yJIbTare BO30YXKIIEHHSI TOPMOHOOOPA3YIOUIMX KIIETOK, B OTBET Ha Pa3JpaKCHUE
OTpe/ieleHHbIX penentopoB. Cekpenusi Jpyrux TOPMOHOB, HAMPOTUB, CUCTEMATH-
YECKM TOPMO3UTCS HEPBHBIMU UMITYJIbCAMHA U TPOUCXOAUT TOJBKO ITOCIIE MPEKpa-
nienus ux nocrymienus u3 [{HC, BbI3BaHHOTO BO3JEHCTBUEM ONPEEIEHHOTO KOM-
Tiekca (pakTopoB OKpysKarolel cpeabl. Hampumep, HEMpPOIHIOKPUHHBIE 30HBI TH-
norajiamyca, 3muQu3, MO3TOBOE BEIIECTBO HA/IMOYCUYHUKOB M JIPYTHE YIACTKH XPO-
Ma(pPUHHON TKAHW PETYIUPYIOTCS HETMOCPEICTBEHHO HEPBHBIMUA MeXaHM3MaMu. B
OOJILIIIMHCTBE CITy4aeB HEPBHbBIE BOJIOKHA, MOAXOJAIIME K >K€le3aM BHYTPEHHEH
CEKPELINH, PETYINPYIOT HE CEKPETOPHBIE KIIETKH, @ TOHYC KPOBEHOCHBIX COCYOB,
OT KOTOPBIX 3aBUCUT KPOBOCHAOKEHNE U (DYHKIIMOHATIbHASI AKTUBHOCTh HKEJIE3.

Ponv éecemamuenou nepeénoit cucmempl. BereratTuBHas HEpBHAsA CUCTEMA
OKa3bIBAET KaK IMPSMOE, TaK U OMOCPENOBAHHOE JIEWCTBUE HA CEKPETOPHYIO AK-
TUBHOCTb K€JI€3 BHYTPEHHEW CEKpELMU 4Yepe3 U3MEHEHUE KPOBOTOKA U AKTUBHO-
CTU MUODIUTEINAIBHBIX KIIETOK, OKPYKAOIIMX KeJie3bl. [[py mOBBIIEHMN TOHY-
ca cummnaruyeckoro otaena BHC yBenuuuBaeTcsi cekpenusi TPOMHBIX TOPMOHOB
rUno(U30M, CEKpelus KaTeXOJaMHUHOB MO3TOBBIM BEIIECTBOM HAJIIOYCUYHUKOB,
TUPOUIHBIX TOPMOHOB IIMTOBHUJIHOM KEJIE30M, CHMKACTCS CEKpEeLUs HMHCYJIMHA.
Hao6opoT, mpu moBkIIieHUN TOHYCa TApaCUMIATHYECKOTO OT/IeTIa YBEIMINBACTCS
CEKpEeLMs UHCYJIMHA, TACTPUHA U TOPMO3UTCS CEKPELIHSI TAPOUIHBIX TOPMOHOB.

Ponv peghrexcozennwvix 30n. PedrekTopHBIE peakiuy Kelie3 BHYTPEHHEH
CEKpeLMU, BO3HUKAIOIINE B OTBET Ha BO30YKJIEHUE PELENTOPOB Cepila, CoCcy-
JIOB, JKEJIYAOYHO-KHUIIIEYHOTO TPAKTa, IEYEHHU, KETUHOTO My3bIPs, MOIKEITYyA0U-
HOM JKEeJIe3bl, IOUYEK U APYTMX BHYTPEHHUX OPTraHOB, & TAKXKE PELENTOPOB ca-
MHX KEJE3 BHYTPEHHEN CEKPELHH, ONMPENEISAIOT CPOUYHYI0 KOOPAUHUPOBAHHYIO
PEryJSIUI0 UCTIOTHUTEIBHBIX MEXaHU3MOB (DYHKITMOHAJIBHBIX CHCTEM.

OpHako 3TH BIMSHUS MOTYT ObITh W 3aMeJieHHOro aeicTBus. [Ipumepom
TaKON 3aMeJIEHHON pedIeKTOPHON rOpMOHAIBHON PeaKIMK SIBIIETCS Peryis-



IUsl apTEPUATBHOTO JaBJICHUS NPU BO30YXKACHUM 0apo- U BOJIIOMO- PELENTOPOB
CepALa U COCYJOB B Cily4ae ero nopbllieHus. [Ipu pacTskeHun npu 3TOM Ipa-
BOT'O MpEJCEpANs BO3pacTaeT NpOAYKIUs HATPUNYPETHUYECKOTO TOPMOHA, KOTO-
pBIi pacciabiisieT riaaiKyro MyCKyJIaTypy nepupepruueckux COCyA0B U CHIDKAET
UX TOHYC, TIOBBIIIAET BBIJEICHUE HATPUS C MOYOMH, YTO B CBOIO OUYEPEb YCHIIU-
BaeT JUYpE3 U TEM CaMbIM yMEHbIAeT 00beM LUPKYIHUpYIOIeld kpoBu. B pe-
3yJIbTaTe MPOUCXOIUT HOPMAJIU3AIIHUS apTePUATBLHOTO 1aBJICHHUS.

Hpyrum mpumepom eme 0osiee MEAJTIEHHONW PeakIUy MPHU IIUTEILHOM I10-
BBIIIICHUH apTEPUAIbHOTO JABJICHUS SIBJIAETCS TaK Ha3biBaeMblil peduiexc I'en-
pu — bayapa. B sTom citydae npu Bo30yxkaeHUN 0apOpeLienTOPOB COCYAUCTBIX
30H U IpeJICepAU CYIIEeCTBEHHO CHIXKAETCA BblIeNIEeHUE U3 Helporunodusa Ba-
30IIpEeCCHUHA, BCIEACTBUE YETO 3aMeuIsieTcs peadbcopOius BOAbI B COOMpATEIb-
HBIX TpYOKax MOYeK U yBeJIMYUBaAETCS nuypes. B pesynbrate cHuxaeTcss o0bemM
HUPKYJTUPYIOUIEH KPOBH, 32 HUM — MUHYTHBIM 00beM KpOBOOOpAILEHUSs, U ap-
TE€pUAIbHOE JABJICHUE HOPMATIU3YETCH.

[TpumepoM JIUTENHEHO OTCPOUYEHHBIX TOPMOHAIBHBIX 3()(PEKTOB B camope-
TYJISUN apTePUATbHOTO JaBJICHUS MOXET CIY>KUThb peQIeKTOpHAs PEryJIsius
PEHUH-AHZUOMEHIUHOB020 Mexanu3ma. [Ipy IOHKEHNH apTEePUAIBHOIO J1aB-
JICHHsI TIOCPEICTBOM BO30YKJI€HUSI OApOPEIENTOPOB COCYJIOB MOYEK YXKE uepe3
20 MUH BKIJIIOYAECTCS PEHUH-AHZUOMEH3UHOGBLI MEXAHU3M, AKMUSUDYIOWULL
NPOOYKYUIO CIMEPOUOHO20 20pMOHA — anboocmepona. OnHako 3PQGeKTrl ajib-
JIOCTEpOHA MPOSBIIAIOTCS TOJIBKO YEPE3 HECKOIBKO THEH.

Apgepenmuvie pynkuyuu 4YyBCTBUTEIBHBIX HEPBOB JKEJI€3 BHYTPECHHEH
cekpenuu coctosT B mepeaade B [ITHC wnbopmanmm 06 ypoBHe uX (GyHKIIHO-
HAJIbHON aKTUBHOCTU. DTO SIBISETCS HEOOXOAMMBIM YCIOBUEM peajn3alii Me-
XaHU3MOB OOpATHBIX CBS3EH, MOJJICPKUBAIOLIUX ONTHUMAJbHBIE ISl METabo-
JU3Ma 3HJIOKpUHHBIE QyHKUIUU. AddepeHTHas HHHEepBaLKs dHIOKPUHHBIX Ke-
Jie3 HOCUT TOJIMCErMEHTapHbIA XapakTep. YacTb 4UyBCTBUTENIbHBIX BOJOKOH OT
SHAOKPHUHHBIX >KEJI€3 MEPEKITI0YAeTCsl B CIMHAIBHBIX TaHINIHSIX. YyBCTBUTEIb-
HBI€ BOJIOKHA CIIMHAIBHBIX TAHTIIMEB MOAXOMAT K >Kejle3aM BHYTPEHHEH cekpe-
LIMH, KaK MPAaBUIIO, B COCTABE CUMHAMUYECKUX HEPBOB.

OyHKIMM TapaCUMITATUYECKUX HEPBHBIX BOJIOKOH, POHUKAIOIIMX B IUTOBHU/I-
HYIO, [TApaIMTOBHUHBIE, ITOJIOBBIE JKEJIE3bl U HAIIOUEUHUKH, IO CUX TIOP HESICHBI.

Ipghepenmmusvie hynkyuu ocymecTBISIOTCS TJIaBHBIM 00pa30oM CHMIIATH-
yeckol HepBHOU cuctemoil. CoCOOHOCThIO MPSIMO MPeoOpa3oBbIBATH CUMIIA-
TUYECKHE HEPBHBIE UMITYJIbCHI B TyMOpPaJIbHbIE (PaKTOPBI PETYNIALNUA 00J1aAat0T:

— Xpomaggunnsie K1emKu M03208020 euyecmea HAONOYeYHUKOB,

— 2unomanamuiecKkue HeupoceKpemopHsle Kiemku, CriocOOHbIE U3MEHSITh
WHTEHCUBHOCTb MPOIYKIUH JAUOEPUHO8, CHAMUHOE U HAHONENMUOO08 TIPU YCUIICHUN
WM OCJIA0JICHUH MPSIMBIX HEPBHBIX BIMSHUIA CO CTOPOHBI pa3HbIX OTJIEJIOB MO3I4a;

— onugus;

— naHKpeamuueckue 0CmMpoGKuU;

— OKcmaznomepynapHsle Kilemku, 6blpadamulearoujue peHuH.



5.2. KoHTYpBbI HeliporyMopaJjibHO peryJsinuu

B meiipocymopanvnoin pecynayuu NpuUHATO BBIIEIATH UEHMPAAbHbIE U
nepugepuyeckue KOHmMypwvl pezynayuu.

Ilenmpansnotii Konmyp pecyaayuu — 3TO CIOXKHEHIIasi MHOTOYpPOBHEBas
CHUCTEMa HEWPOTryMOpaJIbHOUN peryisauuu PU3N0IOrudeckux (yHKIHMA, KOTopas
BKJIIOYAET B C€051 MHOTOYMCJICHHBIEC 3BEHbSI OT HOOKOPKOBBIX UEHMPOE NPOOO.I-
206amo20 M032a 10 2UNOMATIAMO-2UNOPUIAPHO20 YPOBHS 8€2eMaAmUeHOll pe-
2YIAYUU U KOPBL 207106HO20 MO32d.

CTpyKTypy LEHTPaJIbHOTO KOHTYpa MOYKHO CXEMAaTU4YHO MPEACTABUTH CO-
CTOSIIIEN M3 HECKOJBKUX YPOBHEW. DTHUM YPOBHSIM COOTBETCTBYIOT HE CTOJIBKO
aHaTOMO-MOP(OJOTHUECKHE CTPYKTYpPbl MO3ra, CKOJIBKO OINpEACICHHBIE (pYHK-
yuoHanbHvle cucmemvol (IPUIOKEHUE 6) Uau yposHU pecyIAYUl:

T'unomanamo-zunogusapuaa cucmema ONpenensiecT COCTOSIHUE U (PYHK-
IUOHUPOBAHHUE OOJBIICH YaCTU IHIOKPUHHON CHCTEMBI TUOO Yepe3 IHOOKpUH-
Hble ocu 2unomanamyc — 2unous — nepudepuueckue xyeeaezvl (WUmMosUOHAS,
HAONOYEeYHUKU, CeMeHHUKU uau saudnuxy) (mpuiioxenue 6), nudo uepes3 aBTO-
HOMHYIO HEPBHYIO CUCTEMY — cunomanamyc — uenmpuvl AHC cmeona u cnun-
H020 mo32a — 2anzniuu AHC — IHOOKpUHHbLE Jicesle3bl U UX COCYObl.

Cpenu opraHoB U 00pa3OBaHUl IHOOKPUHHOU cUCHEMbl C YYETOM HUX
(GYHKIHMOHAIBHBIX OCOOEHHOCTEH pa3inyaroT 4 OCHOBHBIE TPYIIIIBL:

I. HlenTpanbHbie peryJsTOpHbIe 00pa30BAHUA JHIOKPUHHOM CHCTEMBbIL:

o ['unomanamyc (HEUpOCEKPETOPHBIE SIPa).

o ['unogus (anenorunodus u HeHporumnodus).

® Jnugus.

IleHTpaJIbHBIM OPraHOM PETYJISLUU SHJOKPUHHBIX JKEJIe3 U HEIHJOKPUHHBIX
(byHKUIUN SBISETCS A0eHO2unogu3, OCyIIECTBISIONINNA PETYISALIHUIO C MOMOIIBIO
BbIpAOATHIBAEMBIX B HEM CHELIM(PUUECKUX TPOIHBIX TOPMOHOB (pucyHok 10).

I1. Ilepu¢epuyeckue IHAOKPUHHBIE JKeJIe3bl

Aodenocunoghuszasucumvle:

o IIlumoeuonas sxcenesa.

e Haonoueunuxu (KOPKOBOE BEIIECTBO).

e [lon06vie scenesol.

Aodenocunogusnesasucumbie: RAPAMUMOBUOHAA Jicenesa, Inugus, napa-
2aH2UU RAHKPeamuydecKue 0CMpoBKU, M032080€ 8eUieCME0 HAONOUEYHUKA, N JIP.

I11._ Helipo3HIOKPHHHBbIE TPAHCAVKTOPLI (MIEPEKIIOYATENN), BbIIEISAIO-
nme Heupompancmummepst (MIOCPEIHUKN) — JubepuHvl (CTUMYISTOPHI) H
cmamunsl (TOpMO3AIIUe PaKTOPHI).

[TokazaHo, 4TO HOpaopenatun, coOMamocmamut, 00hamun, 20Hado01Ubde-
PUH, OKCUMOUUH, 6A30NPECCUH MOTYT BBICTYIIaTh HE TOJIBKO B Ka4eCTBE TOp-
MOHOB, a TaK)X€ BBISBIISATHCS B CHUHAICaX HEPBHBIX KJIETOK W UTPaTh POJIb Hell-
pompancmummepos. Jlpyrasi rpynia TOpMOHOB — 2IH0KA2OH, IHKeDANUHbL, XO-




JIeYUCMOKUHUH, NPOU3BOOHbIE NPOONUOMENAHOKOPMUHA CEKPETUPYIOTCS IHAO0K-
PUHHBIMU KJIETKAMU, BBITIOJHSSI TOPMOHAbHYIO (DYHKIUIO, @ TaKXKe JIOKAIH3Y-
SCh B HEPBHBIX OKOHYAHUSIX, OKA3bIBAIOT HeLpOMpaHcMummepHoe oelcmaue.

HepBHble
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.

HerpocekpeTopHbie |
KNeTKu
runotanamyca

D

CraTuHbl  flnbepuHbi

- 4
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HE3HAOKPUHHbIE SQHOOKPUHHbIE
TKaHU TKaHU-MULLIEHU
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{, B KPOBM

_ |Metabonuueckue
» OTBETHI

Pucynok 10 — KoHTypbl HeliporymopaJibHO# peryJsiuuu
1 YPOBHHU (pyHKIIMOHUPOBAHUSI 00PATHOM CBSI3U

IV. HeiiporemajibHble 00pa3oBaHusi (MeIUabHOE BO3BBIIICHHE TUIIOTA-
Jamyca), 3a0Hss 00 eunogusa, KOTOphIe HE BBIPAOATHIBAIOT COOCTBEHHBIX
TOPMOHOB, HO HaKaIIMBalOT TOPMOHBI, MPOAYIIUPYEMbIE B HEHPOCEKPETOPHBIX
sIApax rurnoTajgamyca.

Kak B moboli cucreme, yenmpaivHble u nepugepuyeckue ee 36eHbs
UMEIOT npsamble U oOpamHuele céa3u. | OpMOHBI, BhIpabaThIBaeMbIe B riepudepu-
YECKUX SHJOKPUHHBIX 00pa30BaHUAX, MOTYT OKa3bIBaTh PETYJIUPYIOIIECE BIIHS-
HUE HA JIEATEIbHOCTh LIEHTPAIbHBIX 3BEHBEB.

6. TUNIIOTAJTAMO-I'MITIOPU3APHASA CUCTEMA

6.1. 'unmoranamyc

T'unomanamyc SBISIETCS BBICIIMM HEPBHBIM IICHTPOM PETYJISIIIUN DHJOK-
pUHHBIX QyHKIMK. OH KOHTPOJUPYET U UHTETPUPYET BCE BUCIIEpATIbHBIC (PYHK-
MU OpPTaHU3Ma U OOBEIUHSAET SHJIOKPUHHBIE MEXAHU3MbI PETYJISINU C HEPB-
HBIMHU, KaK BBICIIMNA LEHTP CUMIATUYECKOTO M MapacUMIIATHUYECKOTO OTAEJIOB
BEreTaTUBHON HEPBHOW CUCTEMBI (MPUIIOKEHUE 6).



['mmotanamyc cHaGkeH OOTraToil CEThIO COCYNIOB W PEIEHTOPOB, YJIABIIH-
BAaIOIMX TOHYANIIINE CABUTH TEMIIEPATYphl, COACPKAHMSI caxapa, COJeH, BOMDI,
TOPMOHOB BO BHYTpeHHEH cpee oprann3ma. Konebanus B coctaBe u CBOMCTBax
BHYTpEHHEH cpeabl O00yCIOBIMBAIOT 3allyCK COOTBETCTBYIOIIMX MEXaHU3MOB,
OpPraHU3YIOLIMX MHUIIEBOE U CEKCYaJbHOE IMOBEJCHHE, CO3JAI0T YCIOBUS IS
NoJIIepKaHus MMOCTOSIHCTBA TEMIlepaTyphbl Tena. B rumoramamyce mpeacrasie-
HBI TaKXK€ CTPYKTYPbI, BXOJISIINE B CIOKHYIO CUCTEMY, PETYIUPYIOLIYI0 CMEHY
U TIOJIepKaHue CHa U 0OAPCTBOBAHUS.

['unoTanamyc noiay4yaet HHPOPMAIMIO O COCTOSIHUMA BHYTPEHHEN Cpebl 10
HECKOJIbKMM KaHaJlaM:

1) agphepernmmunie 6030yrcoenusn NOCTYyNAIOT B MO3T OT dKCHMEpPO- U UHme-
popeyenmopos 1o CUHANTUYECKUM CBSI3SM U MEPEAAOTCS K UHMEPOHEUPOHaM
2unomanamyca,

2) Hecunanmuueckas ougpysnan apgepenmayun peanuzyercs myTeMm
JTUCTAaHTHOTO (Yepe3 KPOBb) NEHCTBUS MEAUATOPOB U IPYTUX OMOJIOTHYECKH aK-
THUBHBIX BEIIECTB.

['unoranamyc UMeET CBS3M CO BCEMH OTIEIaMU MO3ra, OCOOEHHO OO0IIHp-
HbIE — C pemuKyIApHOU opmayuel, TUMOUYeCcKUMU 00PA308aAHUAMU U KOPOLUL
O0IbUI020 MO32d, C YEHMPAMU 8e2eMAMUBHOU HEPEHOU CUCTEMb,

Bnusaaue [JHC na ¢dyHKUMIO THIOTazamyca OCYHIECTBISIETCS HE TOJBKO
YKa3aHHBIMH BBIIlI€ HEPBHBIMHU MEXaHU3MaMH, HO TaKKe IyTEM TpaHCHopTa
CIIMHHOMO3TOBOW KHUIAKOCTBIO PAa3JIMUHBIX TOPMOHOB, HEUPOMPAHCMUMMEPOS U
npyrux BemectB (3Ha0pduHbI, SHKE(]anuHbI, BemecTBo P), BeipabaThiBatomux-
cs B paznuuHbix obnactax [IHC u snuduze. B snuduze odpasyrorcs MenaToHuH
U Pl IPYTHX MEemOKCUUHOON08 U NOAUNEenmuoo8, MOAYIUPYIOMIHNX (YHKIHIO
HAAMOYEUYHUKOB, IIUTOBUAHON U MOJOBBIX >Kene3. ['opMoHbI 3nudu3a BHICBO-
00K/1al0TCS B CIMHHOMO3TOBYIO JKUJIKOCTh MM OOIIUII KPOBOTOK U JIEHCTBYIOT
pa3nuuHbIMH MyTsAMU. Tak, meramonun KOHUEHTPUPYETCS B THUIOTajamyce U
CpPEIHEM MO3Te U BIMSET HA CEKPELUIO cUNOPDU3OMPONHLIX 20PMOHOE, U3MEHSIS
coJiep)KkaHne MOHOAMHHOB U HelipoMmenuaTopoB. [pyrue nomunenTuabl Snudu-
3a INCTBYIOT HAa 00pa30oBaHUe TUIO(PHU3OTPOIHBIX MENTHA0B HEMOCPEACTBEHHO.

B 3a0nux omoenax zunomanamyca mpencTaBieHBl TIABHBIM 00pa3zoM
CTPYKTYPBbI, OCYIIECTBISIONIME B OCHOBHOM C TIOMOIIBIO MEPUPEPUUECKUX CUM-
namo-adpeHanosulx armapaToB GecemamusHO-IHOOKPUHHOe obecnedenue ax-
TUBHOW (PU3NYECKOM W TMCUXUYECKOH JEeSATEIBHOCTH, MPUCIIOCOOJIEHUE Opra-
HU3Ma K U3MEHEHHSIM BHEUIHEH M BHYTPEHHEW cpeibl (T.H. apeomponHoe co-
cmosinue opeanusma). Ilepeonue omoenvt cunomanamyca peryaupyroT Ipe-
UMYIIIECTBEHHO BOCCTAHOBHUTEJbHBIE, ACCUMWISTOPHBIE MPOIECCHl (T.H. mpo-
gdomponHnoe cocmosHue opeanuszma) U NOAJAEPKAHUE OTHOCUTEIHLHOTO MOCTO-
SHCTBA BHYTPEHHEW cpefibl opraHusma (romeocras). [Ipu noBpexaeHusix rumo-
Tajgamyca BO3HUKAIOT IHOOKpUHHbIE, 0OMEHHO-MpouyecKkue uiu 8e2emamus-
Hble HapyuleHus, B TOM YUCJe CABUTH mepmope2ysayuu, cHa u 600pcmeo8anus,
IMOYUOHANLHOU cghepbl.



HeiipocekperopHasi pyHKIus runorajamyca. Heipons! runoranamyca,
MoJTyJarornue HHGOPMAIUIO OT BHEITHEH M BHYTPEHHEU CPEeIbl, MepealoT ee C
MOMOIIBI0 MEAUATOPOB HA HEUPOCEKPETOPHBIE MENTUACPTUYECKUE HEUPOHBI.
[Tocnennue CUHTE3UPYIOT M BBIACISIIOT Pa3HOOOpa3HbIe HEHPOTOPMOHBI, TIOCTY-
MAIOIINE W3 TUMIOTaNaMyca B TUTIO(GU3 U (WIK), MUHYSI €T0, B 00N KPOBOTOK U
Jlajiee K Jkelie3aM BHYTPEHHEUW CEeKpElLnH.

B runoranamyce BBIAEISIOT TPU OCHOBHBIE TPYMNIbI HEUPOCEKPETOPHBIX
KJIETOK: HOHanenmuodepeuieckue, Judeput- u_CmamuHepudecKue U MoHo-
amuHepeuyecKue, KOTopple 00pa3yloT B IEPEeIHEM, CPEIHEM U 3a]IHEM TUIOTa-
JaMyce TpH TPYIIIIbl IEHTPOB.

1. HonamenTtuaepruyeckue KPYNMHOKJIETOYHbIE HEHTPbI BKJIIOYAIOT
KPYITHOKJIETOYHOE CYNPAONmMuUYecKoe u napasenmpuKyiApHoe sapa, Beipada-
THIBAIOILIME HOHANIENTH/IBI 8A30NPECCUH U OKCUMOYUH. AKCOHbL KDYNHOKIEMOY-
HbIX HeUpOHO8 00pazyiom UNOMANAMO-2UROPU3APHBLIL Nymb, OKAHUMBAIO-
HIUHCA B 3a0HeM Helipocunoguze, U myoepounH@pyHoudyIsApHuIll nyms, OKaHIHU-
BAaIOIIMICS B mepeiHeM Helporunoduse u TyoepaibHOM YacTu ajgeHorunodusa.
MeHbl1as1 4acTh aKCOHOB ATOTO LEHTpa 00paszyeT IKCcmpazunomaiamuieckKue
nymu, COCIUHSIONINE €T0 C nepeoHUM, CPEOHUM, NPOOOC0BAMBIM U CNUHHBIM
MO0320M, B KOTOPbIX HOHAMENTH/IbI OCYIIECTBISIOT HEUPOTPOITHOE U HEWpoMe-
JTMATOPHOE JICUCTBHE.

Honanenmuodepzuueckan HelUpoIHOOKPUHHAA CUCHIEMA YYaCTBYET B
NOJJIEP)KaHUM TKAHEBOTO M KIJIETOYHOIO TOMEOCTa3a, 00eCleyrBaeT MPOLECCHI
aJanTanyy U KOMIICHCAIIMA HAPYIICHHBIX (DYHKITMH pa3IMYHBIX OPTaHOB BUC-
epaabHbIX cucTeM. M3BECTHO, UTO HOHANMENTUAbl KPYMHOKJIETOUYHBIX SJIep T'H-
noTtajgamyca (OKCUTOIMH, Ba30IIPECCUH) B KPUTHUYECKUX CUTYalUSIX, OCYIIECTB-
JSIOT aIaNTOTEHHOE BIIMSIHUE U UMEIOT BAaXKHOE 3HAUYECHUE B PA3BUTHU 00.120-
6peMEeHHOU (CmPYKmMypHOIl) adanmayuu KiemoK u mKaHe.

2. B MeJIKOKJIETOUHBIX LHEHTPAaX rumorajgamyca (apKyamuvie u 6eHmpo-
Meouanbhvle U cynpaxuasmamuyeckue a0pa) Npoayuupyercs Ooblias rpymnmna
runoQu30TPONHBIX PETYJIATOPHBIX MENTUAOB — JIUOEPUH- U cHamuHepuyie-
CKUX TOPMOHOB: KOPMUKOIUOEPUHBL, COMAMONUOEPUHDL, MUPOTUOEPUHDBI, ONU-
amuvle nenmuovl, Helpomenzunsl, aneuomenzun-I1, BUII n np. Heitpocekpe-
TOPHBIE KJIETKU THUIOTajlaMyca 0Opa3ylOT KOHTAaKThl C BOPOTHBIMH BEHAMH TH-
nodusa, 4epe3 KOTOPhIe OHHM JOCTABIISIIOT 3TU TOPMOHBI K KJIETKaM rumnodusa
(pucyHok 11). DT KIETKU CBsI3aHbI TAKXKE C Kenynoukamu mo3sra. Heiiporop-
MOHBI, TOCTYTAIOIINE U3 MO3TOBOM >KUJKOCTH B TKaHb MO3ra, alecHOTUNnodu3 u
001U KPOBOTOK, OCYILECTBIISIIOT HEUpOmponHoe, 2unoguzompontoe u uc-
uepomponnoe oeiicmaue.

3. MoHoaMHHepruyecKne MeJKOKJIeTOYHbIe HEeHTPbI THIIoTajlaMyca Bbl-
pabaThIBAIOT HOPAOPEHANIUH, CEPOMOHUH, 00hamun. AKCOHBI MOHOAMUHEpPIUYe-
CKUX HEHPOHOB 00pa3yloT BHYTPUTHMIIOTATAMUYECKHE CBS3M, MHHEPBUPYIOT pas-
HBIE€ OTJIENIbI TOJIOBHOT'O MO3ra U CBSI3aHbl C HEHPOTUMOPHU30M U C KETYJOUKaMU
Mo3ra. MOHOaMUHBI TIOCTYMAIOT TAKXKE B MOPTAJIBHBIN KPOBOTOK a/ieHOTUNO(dH3a.
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Pucynok 11 — I'unorasamo-runogu3apHasi NopTajbHas cucTeMa:

a — uOepHHBI U CTaTUHBI BbIACNsIEMble OKOHYaHUSIMU HEHPOCEKPETOPHBIX KIETOK
rUMNoTajsaMmyca B CpEMHHOM BO3BBIIIEHUH, TIOCTYNAIOT 10 MOPTAIbHBIM COCYJaM
B aICHOTUNO(MU3, I71e CTUMYIUPYIOT WIH MOJABISIOT €r0 CEKPETOPHYIO aKTUBHOCTH;
0 — UMITYJIBCHI, MOCTYNAIOUINE B TUIIOTAJIAMYC U3 Pa3HbIX y4acCTKOB MO3Ta,
BBI3BIBAIOT CEKPELHIO IUOEPUHOE U CIAMUHOE B CPETUHHOM BO3BBIILICHUT

[lo ¢pynkyuonanvnomy npunyuny HEWporopMOHBI THUIIOTalamyca pasfe-
JSI0T HAa TPU TPYNIbl: aJeHOruno¢u3oTponHble HelPOrOPpMOHbI, BHCIEPO-
TPONHbIE U HEMPOTPONHBIE.

['unoranamyc perynupyetr QyHKIUU nepupepruueckux rumnodus33aBUCUMbIX
Keje3 BHYTPEHHEH CEKperuu, a Takke pocT u AuGGEepEeHIIUPOBKY Pa3TuIHBIX
TKaHEH, CeKPETOPHYIO (PYHKITUIO 3K30KPUHHBIX TOPMOHO3aBHCUMBIX JKEJIe3.

AleHOTUNOGU30TPONIHbIE TOPMOHbI — JUOEpUHbl (CUH. DpUIUZUHS-
20PMOHbBL) Y CHIAMUHBL PETYIUPYIOT TOPMOHATBHYIO (DYHKITHIO aeHOTHInodu3a u
Yyepe3 HeTo CEKPETOPHYIO AKTUBHOCTH PA3IMYHBIX HKEJle3 BHYTPEHHEH CEKPEITUH.

PuM3MHI-TOPMOHBI  CIIOCOOCTBYIOT BBICBOOOKICHUIO THPO-, JIIOTEO0-,
KOPTHKOTPOINMHA, MPOJAKTHHA, (POJTHKYJIOCTUMYJINPYIOLIEro, COMaTOTPOII-
HOT'0 M MeJIAHOUMTCTUMYJIMPYIOIIEro rOpMOHOB (Tabiuia 3, pUIoKeHHE 7).

['unoranamuyeckue Jiudepunsl aKTUBUPYIOT KIIETKU TMEpeAHer A0Ju Tu-
nodusa K CEKpelruu COOTBETCTBYIOIIMX TPOIHBIX TOPMOHOB, JEHCTBYIOLIUX HA
KEJEe3bI-MUILIEHH), & CTATUHBI YTHETAIOT CEKPEIHUIO U SIBISIOTCS MHIMOUTOpaMu
(Tabnuia 3.). JIubepunsl NEUCTBYIOT Ha KJIETKU THHodu3a, MeMOpPaHbl KOTOPBIX
umerotr 7-TMC-(R). ITocne cBazbiBanusa 7-TMC-(R) ¢ TopMOHOM aKTUBUPYET-
Csl aJICHUJIATIIMKIIA3HBIA KacKaJl Mepefadyn CUTHaja B KJIETKy. Takum oOpazom,
JMOCPUHBI CTUMYJIUPYIOT CHHTE3 M BBICBOOOXK/ICHHUE TPOITHBIX TOPMOHOB THIIO-
¢duza mocpenctBoMm TAMD (MoxeT BkItouaTbes Takke MTd-mexanusm).




Tabmumna 3 — ['umopu3ynpapIsoMye TOPMOHBI THITOTAIaMyca U TOPMOHBI TH-
nodusza

I'mnoranamyc I'mnogus

1. JIubepunui
KopTukonubeprt (KOPTHKOTPOMUH-pUIM3HHT | —> T AKTI
ropmoH, KPT")

TuponuGepus (TPI) —> T TTr

Tonagonubepun (monubepun, I'PT) ST ®CTulIl

Comaronubepun St cerr

Menanonubepun — MCT (B mpoMeyTOYHOH 10JIE Y HOBO-

pO)KI[GHHOI‘O U )XUBOTHBIX, y B3pOC.HBIX —
B IIepeaHEH 1071€e)

2. Cmamunwi
CoMaTtocTaTuH —SlcCrr

[Mponakrocrarun (nodamu) — { npomaxtuna

BucueporponHble TOPMOHBI — 8A30NPECCUH U OKCUMOYUH — OKA3bIBAIOT
npsiMOE JICCTBHE Ha HEKOTOpBIE NEepU(epruIecKre xKene3bl BHyTPEHHEH cekpe-
LIMA U B OCHOBHOM HA HEIHJOKPUHHBIEC OPIaHbl, OCYIIECTBISAIOIIME BET€TATUB-
Hble (QYHKIUHU (TIOYKH, CEpALle, COCYIbl, PENpOIyKTHUBHBIE OpraHbl, BKIIOYas
MOJIOYHBIE kKeje3bl). B To ke Bpemsi B TOJOBHOM MO3T€ OHHU 00JaJar0T HEHpo-
TPOIIHBIM JACHCTBHUEM.

HelpoTponHbie TOPMOHBI U3MEHAIOT YyBCTBUTEIBHOCTH HEMPOHOB K Me-
auaTopam, MOJYJIUPYs CHHANTUYECKYIO Mepeaady Bo30yKIeHHs, B OCHOBHOM B
npenenax [IHC. Tak, Hanpumep: cunnokamn, nepeoHuil maniamyc u cCpeoHui
M032 y4acTBYIOT B peryisiunu cekpeuuu AKTI, conadoomponunos, nponakmu-
Ha, 20pMOHa pocma.

Takum 00pa3om, runoTajiamyc, siBJsieTcs 00J1acThI0, TpaHCHOPMUPYIOLIEH
nH(OpMAaIUIO, MOCTYMAIONIIYIO M0 HEPBHBIM IMYTSIM U3 BBILIEISKAIIUX OTJIEIOB
HEPBHOW CHCTEMBI, MOCPEICTBOM H3MEHEHUSI YPOBHS HEUPOMPAHCMUMMEPOL
(netipomeduamopos), K KOTOPbIM OTHOCATCSI Pa3JIMYHbIE MOHOAMUHBL. a0peHa-
JIUH, HOpAaopeHanuH, 00QamuH, cepomoHUH, AYEMUIXOIUH, Z-AMUHOMACIIAHAS
kucnioma. CTpeccOBbIE CUTyallud M Apyrue (akTopbl MPUBOAAT K U3MEHEHHUIO
COJIep’KaHusl, CKOPOCTH CHHTE3a M BBICBOOOXKJACHHS MOHOAMUHOB B THIIOTaJIa-
MycCe, KOTOPbIE B CBOIO OY€PEIb U3MEHSIOT CKOPOCTh CEKPELIMH THITOTaIaMuye-
CKUX U TUMO(PHU3OTPOMHBIX TOPMOHOB, YTO M MPHUBOJUT K COOTBETCTBYIOIIEMY
U3MEHEHUIO (DYHKIIMOHAIbHON aKTUBHOCTHU MEepeAHEN 10au runodusa.

6.2. 'unogus

T'unogus3 sBnsieTcs BaKHENUIIEH, IEHTPAJIBLHOMN KeJIe30i BHYTPEHHEN CEK-
pennn, TaKk KaK €ro TPOIHbIE TOPMOHBI PETYJIUPYIOT AESITEIBHOCTD Pl MEepHU-
bepuueckux xene3 (4acTo ero Ha3bIBAIOT «IUPKEPOM PHIIOKPUHHOTO OPKECT-
pa»). OH pacnoJIOKEH HM)KE TMIIOTaJIaMyca B TYPELIKOM CE€Jie KIMHOBHJIHON



KOCTH OCHOBaHHUA 4epena. Boponka, mpoxosmias yepe3 quadparmy ceiia, co-
enuHseT runogus ¢ runotanamycom. Macca ero 0,4-0,6 r.

AHatoMuuecku TUrou3 COCTOUT U3 TPEX NOJIeH — nepeowell, cpedHell u
3a0Heti, HO (PYHKUMOHAJIBHO BBIACISAIOT 2 JOJH: HepeoHIol, YUCTO SHAOKPUH-
HYI0O — adeno2unogu3s; n 3a0HI010 — Helpocunogus, rie UIeT HAKOILUICHHUE
TOPMOHOB, CUHTE3UPOBAHHBIX B THIIOTajamMyce — gazonpeccuna (aHTUANype-
Trueckoro ropmona — AJIl') u okcumoyuna. Ilpomesicymounoii oonu kax om-
0eIbHOLL CMPYKMYPbl 8 cUnoguse 4enoseka Hem, emecme ¢ mem 8 ad0eHOSUNo-
Guze vioensaiom npomexncymounyio wacms. IIpu mOMOIIM HOXKKH HeHporumnodus
aHATOMHMYECKH CBsI3aH ¢ runoTtaniamycom. K kierkam Heliporurnodusa noaxoast
aKCOHBI KPYITHOKJIETOYHBIX HEHPOHOB CYNPAONTHYECKOTO U MAPOBEHTPUKYIISP-
HOTO siziep. AJleHOTUNO(U3 CBSI3aH C TUIIOTAIAMYCOM U Yepe3 MopTaibHYo (BO-
pPOTHYIO) CHUCTeMY BepxHel runodu3zapHoit aprepun (pucynok 11). Tok kpoBu
HaIpaBJlieH OT rUmoTtajgamyca K ajgeHorunodusy. Ha cocymax cpeauHHOro BO3-
BBIIICHUSI TUO(HU3APHOI HOKKH MEJIKOKJIETOUYHbIE HEUPOHBI THIIOTaaMyca 00-
pa3yloT akcoBa3aJbHbIE CHHAIICHI, YEPE3 KOTOPHIE OHM BBIAEISIOT B KPOBb IOp-
MOHBI, KOHTPOJUPYIOLIUE 3HIOKPUHHbBIE PYHKIIMH rUHodu3a.

['opmons! Tunodu3a u Hanpasnenue ux aercteus: AT ctumymupyet pe-
a0bcopOLKIO BOABI U3 MEPBUYHON MOYM B MOYKAX (YMEHBIIAET AUYPE3) U OJHO-
BPEMEHHO MOBBIIAET apTepuasibHoe AaBieHue kpoBu; OKC BbI3bIBaeT cokpa-
HIEHWE MATKU ¥ OT/ady MOJIOKa MOJIOYHbIMU kene3amu; JITT akTuBUpyeT BbI-
paboTKy MoJioka B MoJouHbIX kene3ax; TTI akTuBUpYyeT NpOILYKIUIO U CEKpe-
U0 TUPOUJHOTO TOPMOHA WIMTOBHAHOMN keine3oi; DCI' akTuBUpyeT pOCT
(G OJTMKYJIOB B SIMYHUKAX U BBIPAOOTKY UMU 3CTPOTE€HOB, CTUMYJIMPYET CliepMa-
Torene3 B ceMeHHukax; JII' cTuMynupyeT OBYISIIMIO, 00Opa30BaHUE >KEIITOTO
TeJaa U MPOAYKIMIO B HEM MPOrECTEPOHA, MPOAYKIHMIO TECTOCTEPOHA B CEMEH-
Hukax; AKTI ctumynupyeT QyHKIUIO KIETOK ITyYKOBOW M CETUATOM 30H KOPbI
HagnoueyHukos; CTI' ctumynupyer poct oprann3ma B LEJIOM U €r0 OTAEIbHBIX
OpraHoOB (B TOM YHUCJIE CKENETA).

6.2.1. 'opmonbl ageHornnogusa

[To XxuMHYeCcKOl CTPYKType TOPMOHBI afCHOTUIIO(PH3a MOKHO Pa3AeiIUTh
Ha nenmuowvt (AKTL, CTI, nporaxmun) n enukonpomeudnt (TTI', OCI', JIT).
OyHKIMOHANBHO TOPMOHBI aJieHorunodu3a nenstcs Ha Ighghexmopnvie (CTT,
NPONIAKMUH) U 21aHOOMPONHbBLE, KOTOPbIE CTUMYIUPYIOT BHIPAOOTKY TOPMOHOB
nepudepudecKuMi runoPpu33aBUCUMBIMU JKeJI€3aMU BHYTPEHHEHN CeKpeLnu.

b dexTopHLIE TOPMOHBI A/1IeHOrunopusa:

I. CoMATOTPONHBIArOPMOH (comamomponun, 2opmon pocma, CTI).

CTI' — »t0 monumentua, coctosimuid u3 191 aMUHOKHUCTIOTHI, 0Opa3yercs
KpPacHBIMHU alMI0(UIbHBIMU KJIETKaMU aJieHorunodusza — comatorpodpamu. CuH-
TE3UPYyeTCsl U AenoHupyercs Toibko B runoduze. Oxono nonosunbl CTI mupky-




JUPYET B CBsI3aHHOM ¢ OenkoM (opme, 00pasys Tak Ha3bIBAEMbIi TOPMOHAIBHBIN
pe3epB. B omimmune ot apyrux 6enkoso-nenmudusix copmonos, CTI umeer Bbipa-
KEHHYIO BUJIOBYIO crienu(pUIHOCTh TOpMOHOB. Cuntes u cekperus CTI runodu-
30M 33aBHCUT OT THMIIOTAJAMHYECKUX MEeNTUAOB. OKa3bIBaET NPSAMOE JACHCTBUE HA
KJIETKH-MUIIEHN Yepe3 CTUMYJSLn0 1-TMS- penentopoB ¢ KaTaIMTHYECKON TH-
PO3MHKHMHA3HOM aKTUBHOCTBIO, @ TAK)KE HENPSIMOE JEMCTBHE HA KJIETKH MUILEHU
gyepe3 cOMaTOMEIMHbI — HHCYJIUMHOMOA00HbIe (pakTopsl pocta (MDP-I, UDP-II),
oOpazyroluecs B IEYEHU U B APYTUX TKaHAX B oTBET Ha AeictBue CTT .

['opMoH pocTa cekpeTupyeTcsl MyJIbCUPYIOIIUM CIIOCOOOM, a UMEHHO BbI-
OpacbiBaeTCsl B KpOBb Kax/ple 3—5 4. 3HaunTenbHoe konuuectBo CTI" moctymna-
€T B KPOBb B TOT MEPHUO/I, KOTJIa YETOBEK 3achinaet: yepe3 60-90 MuH nociie Ha-
yajia cHa. A BCEro 3a HOYb BbhIOpachiBaeTcsi 0kojio 70 % CyTOYHOM A03bI ATOTO
ropmona. Cekperusi CTI' Takke 3aBUCUT OT BO3pacTa 4esioBeKa (MaKCUMyM
nocruraerca B 14—15 net, korja opraHu3mM HHTEHCUBHO PacTeT).

K daxropam, ctumynupytromum cexkpeunto CTI, oTHOCSTCS:

® COH;

® TUIOTJIMKEMUS;

e Ooraroe OelKaMH IMUTAHHUE;

® CTpecc;

o Qu3nyeckas akTUBHOCTb.

Perymsauus cekpeunn CTIT KOHTpoJIpyeTCsl THIOTAIaMYCOM ITOCPEICTBOM
penn3uHr-pakTopa TOPMOHA POCTa — COMAmMoaUbEpuHa, CTUMYIUPYIOLIETO
cekperuto CTI', a Takxke A-kineTkamu OCTPOBKOB JlaHrepraHca, mpoayLupyro-
X comamocmamur — TOpMoH, osokupyromuil cekperuto CTI. Hucyrunono-
0oonvui hakmop pocma 1 sBasiercs nocpeaaukom aeiicteust CTI. Cam CTI o
OPUHLUITY OOpaTHOM CBSI3U, OKAa3bIBAET OJIOKUPYIOIIEE JCHCTBHE HAa OCBOOOXK-
JIEHUE PEeM3UHT-(haKTOpa TOPMOHA POCTA.

OCHOBHBIMH NIPOSIBJICHUSAMU JIEUCTBUSI COMaTOTPOIHOIO TOPMOHA SIBJISIFOTCSL.

* CTUMYJISILIUSI COMATHYECKOI'0 POCTa — KOCTHOI'0 POCTa;

°* YBeJIMYCHUA PA3MEPOB U MACChI OPTraHOB M TKaHeEI;

* yyacTHe B peryJsiuu 0eJ1K0BOro, yrjeBoIHOro 1 »KMpoBOro odMeHa.

['opMOH pocTa AEUCTBYET COBMECTHO C IMOJIOBBIMHU F'OPMOHAMH, TUPOKCH-
HOM U BUTaMuHOM D u cnoco6cmeyem pocmy ckenema, pocmy u oughgpepen-
UUPOGAHUIO OP2AHOE, RPUPOCHY MACCHL mena.

HauGoiiee BbIpaxkeHO €ro BIMSHHE Ha KOCTHYIO U XPSIIEBYIO TKaHb, B CBS-
3M C YE€M IPOUCXOJUT POCT AMUPHUZAPHBIX XPSAIIEH B JJIIMHHBIX KOCTAX BEPXHUX
U HUKHUX KOHEUHOCTEH M POCT KOCTEW B IJMHY. DTOT Mpoliecc 00YCIOBIECH
TEM, YTO TOPMOH cTUMYyJHpyeT cunte3 Oenka u PHK, mana vero ycunuBaercs
TPAaHCIOPT aMUHOKHCIIOT U3 KPOBHU B TKaHH. [IporcxoauT 3agepkka a3zoTa, Ha-
Tpus, Kanus u docdopa.

JleiicTBHE TOPMOHA BKJIIOYAET 3 KOMIIOHEHTA:

1. Co31aHune ONITUMAJIBHOIO YPOBHS Cy0OCTpaTa ISl POCTA TKaHel

(yene6o008, Hcupos, AMUHOKUCIIOM, MUHEPATIbHBIX 8EU4ECTE).



2. Ctumyasinuio cuHTe3a (GakToOpoOB POCTa (npedicoe 8ce2o cunmesa co-
MamomeouHa), B CBOIO 0OY€pe/lb YBEIUUUBAIOIIUX POCT.

3. Ilpsimoe neiicrBue Ha TKaHu, umewmme peuentopbl k CTI' (kocm-
HbLUL MO32, 271a0Kue Mbluybl, PuopoodIacmsl, AOUNOYUM»bl, IUMPOYUMbL).

Memadbonuueckoe oeiicmeue. CTI' — anabonuueckuil 20pmMoH, CTUMYIIU-
PYIOILUI POCT BCEX TKAaHEH 3a CUET yBEJIMYECHHS MOCTYIUICHUS B KJIETKH aMUHO-
KHUCIJIOT U YCWJIEHHS cuHTe3a Oesika. ['opMOH pocTa mo00HO MHCYIMHY, 00JIer-
YaeT MOMIONIEHUE KJIETKaMU TIIOKO3bl M €€ YTHIIM3AlUI0, CTUMYJIUPYET CUHTE3
IJIMKOTEHA M y4acTBYET B MOJICP’KaHUM HOPMAJIBLHOTO YPOBHS IIFOKO3bI B KPO-
BU. [Ipu 3toM CTT" cTUMynupyeT IrIIOKOHEOT€He3 U TJIFOKOT€HOJIHN3 B IIEYEHHU.

Bausinue coMaToTpoONnMHA HA YIJIEBOJAHBIM M KMPOBOl 00MEH HMEeT
nBe Gasbl. B nauanvnoil ¢paze comaToTpONVH yeenuuueaem no2noujeHue -
KO3bl MblUUAMU U HCUPOGOIl MKAHbIO, OTHOBPEMEHHO TOPMO35l B MOCIEIHEN
aunonun3 (uHcyanHonoaooHs 3¢ dekr). CTIN MoxeT HemocpencTBEHHO CTH-
MYJIUPOBATH CEKPELMIO MHCYIUHA -KIeTKaMH MOKEITyA0YHON xemne3bl. Yepes
HECKOJIbKO MHHYT pa3BUBAcTCA @mopas paza, 011 Komopoiu XapakmepHol
konmpuncyaapuste Ippexkmor CTI'. TopMO3UTCS TOTIOMICHUE U YTUIU3ALMS
TJIFOKO3bI, YCHIIMBAETCS TUTIONU3. Y CUJICHHE JTUTION3a IPUBOIUT K OCBOOOXK Ie-
HUIO KUPHBIX KUCIOT. 'OpMOH MOBBIIIAET aKTUHOCTbH 0-KJIETOK OCTPOBKOB JlaH-
repraica U NpoAyKIuio ritokarona. OJTHOBPEMEHHO aKTUBUPYETCS MHCYJMHA3a
MEYEHU U YCUJIMBAETCs paspylieHue nHcyiauHa. Takum oopazom, CTI' oka3bi-
BaeT runeprimkeMuyeckoe jaeiicrBue. [Ipu sTom yBenuuuBaercs oOpa3oBa-
HUE UHCYJIMHA, HO YYBCTBUTEJILHOCTh K HEMY KJIETOK CHUKAETCS.

Bausinue CTI Ha pocT, 00MeH 0eJIKOB M Apyrue (P)yHKIUM, B YACTHOCTH,
ero crnocoOHOCTh YCWJIMBATh CEKPELHUI0 MHCYJIWHA, OMOCPEAYETCsl Yepe3 coma-
momeounsvt C u A — KOTOPbIE UMEIOT BBIPAKEHHYIO CTPYKTYPHYIO TOMOJIOTHIO C
NPOUHCYIUHOM, TIOUEMY HUX TaKKE€ HA3bIBAIOT WUHCYJIAUHONOO00OHbIE (PAKMOpbl
pocma (U®P), xotopsie 00pa3yloTcs B MEYCHH. Pernentopbl cOMaTOMEIMHOB,
KaK U peUenTop MHCYIMHA, OTHOCATCS K PEENTOPHBIM TUPO3UHKHHA3AM.

CTI' ctumynupyeT TpOAYKIMIO B MEYEHH HWHCYJIMHOMOJOOHOTO (akTopa
pocta (uncyarunonoooonwiii gpaxmop pocma I, comamomeoun-C, nybeprart-
HBIA (PaKTOP), COBMECTHO C KOTOPHIM CTHUMYJHUPYET POCT KOCTHOM TKaHH, OCO-
OeHHO B rOHOIIECKOW (haze pa3BuTus. B sMOpHOHaIBEHOM Mepuoe pa3BUTHS
neiicteue CTI' onocpenyer uncyaunonoooonwtit paxmop pocma Il, comamo-
meoun A, betanbHbI U HeOHaTaNbHBIN (pakTop pocta.) Dddexrer CTI ocye-
CTBJISIFOTCSI 1O CJEAYIOLIEH CXEME: COMAmoOmponuH — COMAMOMEOUHbl —
cneyuguueckue peyenmopvt CoMamomeounos — Ihgexkmopur. Uncynunoro-
noOHbIe (aKTOPBI POCTA YUACTBYIOT Takke U B peryysiuun cexperun CTI .

ComamomeOounsl CTUMYIUPYIOT BKIIOYCHHUE CyIb(aToB B xpsir;, obiaga-
10T HEMOAaBIsIEeMON MHCYIMHOMOIOOHON aKTUBHOCTHIO; CTUMYIUPYIOT pa3MHO-
KEHHE KIIETOK; CBS3bIBAIOTCS CO CHEUM(PUUECKUMU TPAHCIOPTHBIMU OEIKaMU.
Konnentpanus ux B ceiBopotke 3aBUCUT oT CTI. OOpa3oBaHue U CEKPEIUIO



TOPMOHA POCTa PETYJIUPYIOT COMAMONUOEPUH U COMAMOCMAMUN TUNIOTAJIA-
myca. Comaromenun C, CBS3bIBAsACH C €r0 PELIENTOPAMU, CHUMYIUPYEn CUHTE3
runoduzapuoro CTI' ¥ rumoranaMuyecKoro COMATOCTATHHA U nodasisem
CHUHTE3 TUIIOTAIAMUYECKOT0 COMATOJINOepHHA.

Ctumymupytot npoaykiuto CTT eazonpeccun, snoopgun u TPI'. Topmo3s-
HOE BIIUSTHUE OKa3bIBAECT 00D AMUH.

YPOBEHb CEKpPELIMH COMAMOmMPONUHA 33aBUCUT TAKXKE OT COACpNKaHHUS B
KJIETKAaX M TKAHSIX SHEPreTUYECKUX CYOCTPATOB — 271H0K03bl, C60DO0OHBIX HCUPHBIX
Kucnom, amunoxkucaom. K akropam, NOBBIIIAIOIIUM CEKPELIMIO TOPMOHA POCTa,
OTHOCSITCS TUIOTJIMKEMUS TOJIO/IaHus, CTPECC, MHTEHCUBHAs (pu3nueckas padora,
rTyOOKuil COH. ['OpMOH poCTa MOBBIIIAET COACPKAHUE B KPOBHU KUPHBIX KUCIOT U
TIOKO3bl. B pU3HOI0rHUecKuX yCIOBUSIX COMATOTPOITHBIM FTOPMOH CTUMYJIUPYET
POCT Opranu3mMa, HopMaJIbHOE (PU3UYECKOE U TICUXHUECKOE PA3BUTHE.

B ciyuae napymenust npoaykiuu CTI' BO3HMKAIOT pa3MuHble U3MEHEHUS B
pocte 1 pa3BuTuM opranusma. [Ipu HemocTaTtke ropMoHa B IETCKOM BO3pAcTe MPo-
UCXOJIUT 3aJIep>KKa POCTA, BOSHUKAET KAPJIUKOBOCHLb Ul 2UNODU3APHBLIL HAHUZM.
[Tpu 3TOM 3a00JI€BAaHNH HU3KOPOCIIOCTH COMPOBOXKIAETCS COXPAHEHHBIMH TIPOTIOP-
USMH TeJa. Y TalMeHTOB CMmpadarom npoyeccwl, aHadboan3Ma OelKOB — peceHe-
payus, UMMyHUmem, namsams, CHOCOOHOCMb a0anmayuu K oKpyxcaioujeti cpeoe.

Kapnukoeocms u Hu3zkopociocms pa3BUBAOTCSA NPU MATOJIOTUU TUIIOTA-
Jamyca (BciencTBue AeduiMTa coMaTomOeprHa) U THodu3a, a TaKkxKe Kak pe-
3yJabTaT MyTanuil reHoB comaronnbepuna, CTI' u ero peuentopoB, coMarome-
JTUMHOB M uX penentopoB. Eciu runocekpennst CTI' coueTaeTcst ¢ HEIOCTaTKOM
TOHAJIOTPOITHBIX TOPMOHOB.TO y TaKUX MAIlIEHTOB PAa3BUBAETCS IICHTPAIbHBIN
runoranoan3M. [lanrunonuryurapusm — nedunut 6ojiee yeM IBYX cunogu-
3apPHBIX 20PMOHOE, B COCTABE KOTOPBIX MOXKET OBITh U AC(PHUIIMT TOPMOHA POCTA.

[TpuuunHBl Bcex 3a7epKEK POCTa MOKHO pa3AeuTh Ha TP TPYIIIIHL:

1) oepuyum CTT;

2) cnuxcenue uucna peyenmoposé Kk CTI' unu cnuxicenue ux uyecmeu-
menbHoOCmu K 20pMOHY;

3) oeqpuyum HUDP.

Hanpumep, y agppuxanckux nuzmees BbipabOTKa caMOro rOpMOHa pocCTa
HAXOJUTCS B paMKaX (PU3HOJOTUYECKONH HOPMBI, HO B pe3yJIbTaTe HACIEACTBEH-
HOM MyTalluM y HUX He BbIpabaTeiBaeTcst UOP.

[lepBbie mpu3Haku 3a00sieBaHUSI TUIO(PU3APHBIM HAHU3MOM MPOSIBIISIOTCS
y Jerei B Bo3pacTe 2—3 JeT, KOorjaa MposBIIsieTCsl OTCTaBaHue B pocre. Jlanee
MIPOUCXOJIUT 33/IPHKKA MOJOBOTO PAa3BUTHS, U, KaK MPABUIO, OOJbHBIE OCTAIOTCS
OecruiofHbIMU. YMCTBEHHOE pa3Butue mnpu HenoctatouHoctd CTIT oObIYHO
HOpMAJIbHOE, IaMATh COXPaHEHa, HO HAOI00aemca IMOYUOHATbHBLI UHDaH-
MUIU3M, HE3PEI0CHb CYIHCOCHUIL.

CoBpeMeHHbIE TEXHOJIOTHH IO3BOJISIIOT BhIpAaOATHIBATH YEIOBEUECKHUI pe-
koMOuHaHTHBIN CTI', KOTOPBINA YCHENIHO MCIOIb3YETCS ISl 3aMECTUTEIBHOTO
JICUCHMS U IOCTHXKEHUS TAlMEHTaMU ITPOTHO3UPYEMOI0 IMHEHHOTO POCTa.



VYmenbienue cekpeunn CTIT y B3pocnbix coueTaeTcst ¢ ACPUIUTOM IpY-
ruX TOpMOHOB rumnodwusza. [lpuunna 3T0oro — omyxoisp runopusa uin Tpom0O03
cocynoB, cHaOxkarommx runodus. [Ipu 3tom HabmrOHaCTCS:

® 2UNOMuUpO3;

® CHUYICeHUEe 00PA306AHUS 2NTIOKOKOPMUKOUOO0E8;

® nooaenenue cexpeyuu 20Ha0OMpPoOnUHO8.

[Ipy MaHrUMONUTYUTAPU3ME BCIEACTBUE YEPEMHO-MO3IOBBIX TPaBM, OIlY-
xoJiel runodusa, KPOBOUINHUSIHUS, a TAKXKE B PE3ysbTaTe paJUKalIbHBIX MEIU-
[UHCKUX BMEIIATEIbCTB HA TUMO(PHU3€E MOKET Pa3BUTHCS LEHTPAIbHBIA TUIIOTH-
po3 B pesynbrare aedpunuta TTI, nieHTpanbHbIl TUHIOKOPTUIIM3M B PE3ybTaTe
cumxenuss AKTI v ieHTpanibHbIN TUIOraHOAU3M B pe3yJibTaTe Jeduimra roHa-
JOTPOIHBIX TOPMOHOB.

N30bITOYHAsA CeKpelrs rOpMOHa pOCTa B JIETCKOM BO3pacTe MPUBOIUT K
YCKOPEHHIO POCTa U 2uzanmusmy. Poct npekpamaercs ¢ HaCTyIUIEHUEM I10JIO-
BOW 3pEJIOCTH, KOT/A MOBBIIICHUE CEKPELHU IOJOBBIX TOPMOHOB NMPUBOIUT K
OKOCTEHEHUIO 3MHU(PU3APHOTO XpsIa KOCTeH. Y B3POCIBIX M30BITOUHAS CEKpe-
LYs1 TOPMOHA POCTA MPUBOIUT K 3a00JIEBAHUIO AKPOME2AIUN U CHIIAHXOME2A-
JIul — YBEIIMYEHUIO T€X YacCTeH Tema, KOTOPhIe COXPAHUIIU CITIOCOOHOCTh K POC-
Ty — naabyes pyK u Ho2, Hoca, KOCmel IUYeeo2o yepend, A3blKd, 6HYMPEHHUX
opeanos. Ha xocmsx obpaszyromces wunsl — 3K30CMO3bl.

I1. IlpoaakTun (naxmomponuwiii 2opmorn — JITT) sBIAETCS MOJUIIEITH-
JIOM, COCTOAIIUM U3 198 aMMHOKUCIIOT, U MOJAOOHO COMATOTPOIIUHY CEKPETUPY-
eTCsl B KPOBb 303MHO(PMIBHBIMU KJI€TKaMu ajieHorunodusa. M3 makrorpodos
JITT B cBOOOAHOM (hopMe MHKPETUPYETCS B KPOBOTOK M OKa3bIBAET BIMSHUE Ha
KJIETKM-MHILIEHH MOJIOYHBIX >Kejle3 uepe3 ctumysinuio 1-TMS-penentopos,
YCWINBAsl CEKPELUIO MOJIOKA MOJIOYHBIMH JKEJI€3aMu B MEPUOJ JakTauuu. Pe-
LEMNTOPHI MPOJAKTUHA OOHAPYKEHBI TAK)KE B KJIETKAX STUYHUKOB, SIMUYEK, MATKH,
a TaKXe Cepala, JErKuX, TUMYCa, MEYEHU, MOJKEIyAOUYHON KENE3bl, MOYEK,
HAJIIOYEYHUKOB, CKEJIETHBIX MBIIII] K HEKOTOPBIX oTaenoB [THC.

CuHTe3 M cekpeuus MPOJIAKTHHA PETYJIUPYETCs] TUIOTaTaMUYECKUMH HEH-
pONENTUAAMU — HPOIAKMOAUOEPUHOM (Mupoaubepur) N HPOAAKMOCHAmU-
HOM — Odonamurom eunomanamyca. CeKperus IpoIakTUHa 3aBUCUT OT YPOBHS B
KPOBH 9CMPO2EHO08, 2NIIOKOKOPMUKOUOO08 U 20PMOHOE WUMOBUOHOIL JHcele3bl.

[TposnakTiH 001aAaET JOTEOCTUMYIHPYIOLIUM CBOMCTBOM — OTCIO/Ia €ro0
BTOpPOE Ha3BaHWE JIIOMPONUH, T. €. €ro CEKpelusl CrocoOCTBYET MPOIOJIKH-
TeIbHOMY (DYHKIIMOHHPOBAHUIO JKEJITOTO TEJa U BHIPAOOTKE UM IPOreCTEPOHA.
[IposlakTHH y4acTBYET TakKe B PETYJISLUU MOJOBOIO CO3PEBAHMS U OBapUasb-
HO-MEHCTPYaJIbHOTO LIMKJIA.

B nepuon OepeMeHHOCTH U JIaKTallii CUHTE3 MPOJIAKTUHA YBEIUYHBACTCSI.
OCHOBHBIM OPraHOM-MHUILIEHBIO SIBJIAKOTCA MOJIOYHBIE Kele3bl. IIponakmun co-
émecmno ¢ ycmpozenamu u CTI' cTuMynupyeT poCT MOJIOYHBIX JKE€JIe3 U Ipo-
audepanuio MOJOYHBIX MPOTOKOB, YTO OCOOEHHO BBIPAXXEHO BO BpeMms Oepe-




MEHHOCTH. BMecTe ¢ ropMOHaMH IIUTOBUIHON >KeJIe3bl, TOPMOHOM POCTa U CTe-
pPOUIHBIMA TOPMOHAMHU MPOAAKMUHK CTUMYIHPYET BbIpaOOTKY cypdakTaHTa
JIETKHMHM TJIO/Ia U BBI3BIBAET Y MaTepu HEOOJbIIOE CHUXKEHHE O0JIEBON YyBCT-
BUTEJIBHOCTH. Y JI€TE€l MPOIaKmMuUH CTUMYJIHPYET PA3BUTHE TUMYyCa U YYacCTBY-
eT B (pOpPMUPOBAHUU UIMMYHHBIX PEAKITHI.

[Tocne poloB yBENMYMBAETCS CUHTE3 MPOJIAKMUHA U HACMYNAem J1aKma-
yus. Ilagenne KOHLIEHTPAMU CTEPOUIOB MOCIE POJOB MPUBOAUT K BbIICIICHUIO
MOJIOKa. AKT COCaHHUs 4epe3 HEPBHO-PE(ICKTOPHBIM MEXaHU3M CTUMYIUPYET
BbIOpOC mponakTuHa. Ilponakmun noodaensaem evloenenue 2unopuzom 2ona-
00OMPONUHOE, CHHUMYTIUPYEM PA3GUMUE JHCEAMO20 Med, MmopMO3Um 08)Jis-
WU U HacmynjieHue 0epeMeHHOCmU Npu Kopmiaenuu 2pyovro. IlponakTuH
croco0cTByeT GOPMHUPOBAHUIO UHCHIUHKIA MAMEPUHCMEA.

IposakTuH ycuiuBaet 3pPexTrl anpI0CcTEpOHa U Ba30NPECCUHA, PEryiu-
pysl BOJIHO-COJIEBOM OOMEH — MOBBIIIAET PeadCcopPOINI0 HATPHUSI, XJIOpa U BOJbI
B noukax. JITT' cmumynupyem pocm enympennux opeanos, ycuinueaem 3pu-
mpono33 u npoaughepayuro Aumpoyumos, cmumyaupyem cunmes 0eaKa, no-
evluiaem 00pa306anue Hcupa u3 y2ie60008.

[ToBbIlIEHHE YPOBHS MPOJIAKTUHA WIA 2UREPRPONAKMUHEMUA HADI100a-
emcsa npu onyxonu 2unoguia — NPOTAKTUHOME WUJIM MPU TUIEPIUIa3uu Mpo-
71akToTpodoB. M30BITOK MpPONIAKTUHA 8bI3bI6AEM HAPYUIEHUE MEHCMPYATbHO20
UUKIA Y HCEHWUH, 6NJIOMb 00 AMEHOPeU, CORPOBoHcoaemcsa 2aiaKkmapeei u
becnnoouem. Y MyX4MH HU30BITOK MPOJIAKTUHA MPHUBOIUT K TMHEKOMACTHUH,
0’KUPEHUIO, CHIDKEHHUIO JUOHMI0O M TMOTEHIMU U, COOTBETCTBEHHO, OECIIONUIO
BCJICZICTBUE A300CHEPMUUU.

B ¢usnonornyeckux ycroBUSX YCHJICHHAs CEKpElUs MPOJaKTHHA PETUCT-
pupyercs mpu crpecce, PU3MUecKo Harpy3Ke, akTe COCaHusd, Y KEHIIMH — BO
BpeMsI MOJIOBOTO aKTa U B MEPUO]T OEpEMEHHOCTH.

I1I. MeaaHOUUTOCTUMYIMPYOIIMA TOpMoH (MCI', meranomponun, uH-
mepmeour). ITO MENTH]I, COCTOAMMUN U3 13 aMUHOKHUCIOTHBIX OCTAaTKOB, 0Opa-
3yeMbIl B IPOMEKYTOYHOM 30He runodu3a y rmioga 1 HOBOPOKIACHHBIX.

VY B3pocCIioro yenoBeKa 3Ta 30Ha pelylupoBaHa, 1 MEJIaHOTPONUH BbIpaba-
ThIBA€TCS B MHM3€pHBIX KosmuecTBax. [IpenmectBenHukom MCI' sBasieTcss mo-
munienitu npoornuomMenanHokopTuH (ITOMK). IIOMK cunTe3upyercst B runodu-
3¢ Kak MpEeIIIECTBEHHUK, COAEPXKAIlMil OKOJIO 225 aMUHOKHCIOT, KOTOPBIA
pacuieruisieTcsl KJIETOYHBIMU MpoTea3aMu ¢ 00pa30BaHHEM HOBBIX TOPMOHOB.
Ero mporeonus npuBoaut k obOpazoBanuto AKTI u B-nunornponuna. Jlanee
AKTI pacuiemisiercs Ha 0-MEJIaHOCTUMYJIMPYIOIIUIA TOPMOH U KOPTUKOTPOIIU-
HOMOJIOOHBIA MENTHA MPOMEXKYTOUHON fnonu Tunodusa, a B-IUNOTPONUH Ipe-
BpaIiaeTcs B O-IIOTPONUH U B-d3H10pDHH.

B-IMNMOTPONMH CTUMYJIMPET JHUIOJINU3 U MOOWIM3AIUIO KUPHBIX KUCIOT.
OHA0pGUHBI B3aUMOAECUCTBYIOT C MOPGUHOTPOIHBIMHU PELENTOpAMU HTrpast
BaXXHYIO POJIb B DHJIOT€HHOM KOHTpPOJI€ OOJEBBIX OUIYIICHHM, IPUYEM aHajbre-
THYeckoe aerctBue sH0phuHoB B 18—20 pa3 cuinbHee, 4eM MopdurHa.




Boigenenne MCI' ctuMynnpyeTcsi KOPTUKOJIMOEPUHOM, TEM K€ PEJIU3HHT -
ropMoHom runoraiamyca, 94to 1 AKTI. IHrubupoBanue ocyuiecTBiseTcs crie-
UAIbHBIM TUIMOTAJIAMUYECKUM (AaKTOpoM — MenaHocTaTuHoM. Cekpernus
MCT perynupyercs u pedaeKTOpHO MpH JEHCTBUHU CBETAa Ha CETYATKy IJias3a,
OTKyJla CUTHAJIBI MOCTYMAaOT K THUIOTAIaMyCy, YCUINBasi oOpa3oBaHKe U BbIJie-
JeHHe MeJaHOoIuOeprHa.

OcHoBuble pyHkiu MCI' B opraHuzMe — CTUMYJISIASA CUHTE3a TEMHOTO
RUSMEHMA MeIaHURA B KIIETKaX KOXXU U HEKOTOPBIX JPYrHX TKaHEW, 00yciaBiu-
Basl MHAMBUIYaJIbHbIE OCOOCHHOCTH PaBHOMEPHOM WM OYaroBOM MUTMEHTALUH.
MenaHuH 3aIyuiaeT OpraHu3M OT BPEIHOTO BO3/ICHCTBUS YIbTPaPHOIETOBBIX JIy-
Yel, a TaKKe CBA3BIBAET B KOXKE OMACHBIC BELIECTBA, 00pa3yrolecs Mo/ BO3AeH-
CTBHUEM COJIHEUHOM paguauuu. Mrpas 3HaUUTENIbHYIO pojib B OOLIEH CUCTEME Top-
MOHAJIbHOM PEryJIsLnY, MEJTAHUH CTUMYJIMpYeET cekperuio A/[I" u okcuTonuHa.

Taxum o6pazom MCI' BiausieT Ha CTENEeHb MUTMEHTAITUN KOXHU U BOJIOCSHO-
ro MOKpOBa. AHAJOTHYHBIM JIEHCTBUEM 00JIaat0OT MENTUABI TALEHThI, KOpmu-
komponun u npoaaxkmun. YpoBeHb MCI' B oprann3me yBEIMUYHBAETCS BO BPEMs
oepemenHocty, a takxke npu u3oeitke AKTI Ha done mepBuuHoro nedurura
[IFOKOKOPTUKOUIOB, YTO COITPOBOKIAETCS THIEPIUTMEHTALUEH.

[Tpu 3a0607€BaHUM KOKM BUTHIIUTO HAONIONAETCS OYaroBasi JACMUTMEHTAIUs
(Gesnble MATHA) C MOBBIIIEHHON YyBCTBUTEIBHOCTBIO K YIBTPA(UOIETOBBIM JIyUaM.

[TomumoO cBOEro BO31EWUCTBUSA Ha TUNIOPU3, MEJIAHOTPONUH 00JadaeT mpsi-
MBIM BJIMSIHUEM Ha (YHKIIMM MO3Ta, OH MOLIHBIA aKTUBATOP dMOLMOHAJIBHOCTH
U JIBUTaTeIbHOM aKTUBHOCTH. ['OpPMOH 00OCTpsieT BHUMaHUE, YJIy4dlllaeT Kpart-
KOBPEMEHHYIO ITAMSATh, YCUIINBAET MOJOKUTENIbHbIE dMonuu. Kpome Toro, MCI'
o0Jazaer aHTHIEIPECCUBHBIMU PPEKTaMU U IPUMEHSETCS NPU JICUEHUH HEM-
poJiereHepaTHBHOTO 3a0o0ieBanus — Oomne3nu [lapkuHCOHA.

IV. TponHbie ropMOHBI aleHOrunoGu3a

TporHbIe TOPMOHBI aJICHOTUNO(PH3a PETYIUPYIOT paboTy nepudepuyecKux
rUno(Qu33aBUCUMBIX 3HJIOKPUHHBIX kefe3 (pucyHok 12, npunoxenue §). Cpeau
Hux kopmukomponun (AKTI) — perynupyer QpyHKIHMH KOpPBI HAMIOYCUHH-
koB, mupomponun (TTI') — muroBuaHOM *)ene3bl, Aromponun (JII') u ghpon-
aumponun (®CI') — nonoBeix xene3. Peryasiropabie MexaHn3Mbl padora-
0T Yepe3 runoTajamMo-runopusapHo-nepudepuyeckue IHIOKPUHHBIE OCH:

® 2UNOMANAMYC — AOCHOUNOPU3 — KOPA HAONOYEYHUKO8;

® 2UNOMANAMYC — A0EHOZUNOPU3 — WIUMOBUOHAA dicene3d;

® 2UNOMANAMYC — AOCHOUNOPU3 — NOJI08bIE JHCeIe3bl.

B cucreme cunomanamyc — cunogusz — nepughepuueckue scenezpl OCHOB-
HBIM TIPUHITATIOM PETYJISIUHA SBICTCS MeXAHU3M peuunpoknocmu. llepughe-
puueckue 3¢ppexmopmvie 20pMoHbl, TUPKYIUPYIONINE B KPOBHU, MOCPEICTBOM
OTPHUIIATETTLHON 0OpaTHOM CBSI3M BBI3BIBAIOT YMEHBIIICHHE CEKPEIIUH COOTBETCT-
BYIOIIUX JINOEPUHOB, TPOIIMHOB U, COOTBETCTBEHHO, CHUKEHUE TIPOIYKITUHU Tie-
puQpepUIecKoro ropMoHa.




AJIPEHOKOPTHUKOTPONHBIA TOPMOH (AKTI unu kopmuxomponun) sBISET-
Csl MENTHUIOM, COCTOSALIUM M3 39 aMHHOKHUCIIOTHBIX OCTAaTKOB, BhIPAOATHIBAETCS
B OCOOBIX KJIETKax aJeHOTUINO(PHU3a MPOONHOMETAaHOKOPTUHCUHTE3UPYIOIIUX
ietkax (IIOMK-knetkn), rae uz [IOMK mox nmeictBuem mpoteas oOpasyercs
TPU BELLECTBA — f-9HOOPPUH, O-MENAHOUUMCIMUMYAUPYIOWUIL 20DMOH U

KopmukomponuH.

i0

Pucynok 12 — Cxema B3aUMOBJIMSIHMSI OPTaHOB THIIOTAJIAMO-TUNIO(PU3APHOI CUCTEMBbI:
| — 3puTeNnbHBIN NEPEKPECT; 2 — CPEIUHHOE BO3BBIIEHUE C IEPBUYHON KATMJUIIPHON CETHIO;
3 — nomnocts III xenynouka; 4—7 — MPOEKIMH HEKOTOPBIX SAEP TUIIOTAIaMyca HA CTEHKY
III »xenymouka [4— 6 — COOTBETCTBEHHO siIpa CYIPAONTHIECKOE, TTepeaHee (MpeonTuIecKast
30Ha TUIIOTajlaMyca), MapaBEHTPUKYJISPHOE; 7 — apKyaTOBEHTPOMEANAJIbHBII KOMILIEKC
Men00a3anbHOT0 TUIIOTaNaMycal; 8§ — runoragamyc; 9 — anpeHeprudeckue HeHpoHbI
Me00a3aIbHOT0 TUTIOTANIAMYCa, JAOIINE HA4allo HUCXOISIMM 3P PepeHTHBIM HEPBHBIM ITyTSIM;
10 — HelpocekpeTOopHBIE MEeNTHAAAPEHEPTHUECKUE KIIETKH ME00a3aIbHOTO TUITOTallaMyca,
CEKPETHPYIOIIUE aIpeHOrnNO(pH3apHbIE TOPMOHBI B IEPBHYHYIO KaMJULIPHYIO CETh CPEAMHHOTO
BO3BbIIeHUS; 11 — yrimybnenue Boponku Il xemynouka u runoduzapaas HoKka; 12 — 3aaHss
noist runouza; 13 — HaKomMUTENbHbIE TeNbla XeppuHTa (OKOHUAHHs aKCOHOB HeMpoceKpe-
TOPHBIX KJIETOK IEPEIHET0 IMIoTanamMmyca — CyIpaonTHUYECKOr0 U NapaBeHTPUKYISIPHOTO
sAep Ha Karmuuiapax 3aHel 1oiu runodusa); 14 — npomesxyrodnast (CpemHsisi) 1071 THnopu3a;
15 — nmepennsisa qoins runodusa co BTOPUYHON KaMMIIISIPHOU CEThIO;
16 — BopoTHas BeHa runo¢usa; 17 — TydepanbHas 4acTh aeHOTHIIO(u3a.

AKTT neiicTByeT Ha KIETKU-MULIEHH, cTuMynupys 7-TMC-peuentopsl u
noBbilIas ypoBeHb HAM®. OH sBiseTcs (U3NOIOTHUYECKUM CTUMYJISATOPOM
NYYKOBOU 30Hbl KOPbl HAONOYEeYHUKO8, B KOTOPOU 00pa3yloTcs 21i0KOKOpHu-
Kouobl. B MeHbIIICH CTENEeHN BBHIPAXKEHO BIUSHUE KOPTHUKOTPOIIMHA HA K1Y0OOU-

Kog)yto u cemuaniyr 30Hbl.



Koptukorponun ob6nagaer Takke NpSMbIM BO3JECHCTBHEM Ha (DyHKUIHUU
MO3ra: CTUMYJIMPYET 3MOLUMOHAIBHOCTD, IBUIATEJbHYK) AKTHBHOCTb, MO-
7KeT YCHUJIMBATh TPEBOKHOCTh, CHHKAET NMUIEBOH 1 M0JI0BOH HHCTHHKTHI.

Crumynupyromee nericreue Ha cexkpeuuto AKTI, momumo xopmukonube-
puna, oxkaspiBaloT A/, nopaopenanun, aneuomensun I, HeKoTopbie (PaKTOPHI
HErOpPMOHAIBHON MPUPOJIBI — 8bICOKASL memnepamypa, 601, cmpecc, ncuxuye-
ckas u gusuueckasn naepysxu. Topmosut cexperuio AKTI comamocmamun. 1o
MEXaHU3MYy OTpHILATEIbHOM 00paTHOM cBsi3u cuHTe3 U cekpeunto AKTI Topmo-
3T LMPKYJIUPYIOIIHUE B KPOBH IITFOKOKOPTUKOU/IbI, B YACTHOCTH KOPTU30J1.

®dusnonornyeckue 3¢pdextsr AKTI nensit Ha HAANOYEeUHHKOBBIE (pe2)-
JAYUS CUHME3A U CeKpeyuu KOPMUKOCmepouoos 8 Kope HaonoyeuHukos) U BHe-
HaAI04YeYHUKOBBIe. BaxkHeliie BHEHAANOYEeYHMKOBbIe (QYHKIMN KOPTHUKO-
TPOIIMHA BBIPAXKAIOTCA B CHIUMYIAUUU HPOUECCO8 NUNONAU3A, G MAKICE 6 NO-
6blUEHU CUHM 34 MENAHUHA U YCUIeHUU RUZMEHM AU UU.

Yepes Heckonbko cekyHn mnocie Beiopoca AKTIT B kpoBb HaOmonaercs
OTBET KOPbI HAANMOYEYHUKOB, YCWICHHO CEKPETUPYIOIIECH cUOPOKOPMU3OH
(kopmuzon) n KopmukocmepoH. DTN TOPMOHBI HEOOXOAMMBI I aJanTallu
oOMeHa BEILIECTB K YCIOBUSAM CYIIECTBOBAaHUS OpPraHU3Ma, MPEkKIE BCEro — K
ctpeccy. AKTI BeiOpacsiBaeTcsi B KpOBb CHHYCOMJIAIbHO, U3MEHSSACH B TEUEHUE
CYTOK, pearupysl Ha ypoBeHb KOPTUKOJIUOEpUHA rUnoTajgamyca, OnpeaesieMbli
BHYTpEHHUMU Ounonormyeckumu purmamu. Lupkagnocts cexpeunn AKTI co-
IIPOBOYKJAETCS MOBBILICHUEM €I0 YPOBHS BO CHE U JIOCTUIasi MAaKCUMyMa Iepen
IpOOYXKICHUEM.

VY ugenoBeka Hanbonbmmii BEIOpoc AKTI B kpoBbs Habmomaercs 6 pannue
YympenHue yacel u nepeo npooyyicoenuem s MOATOTOBKH OpraHuM3Ma K ak-
TUBHOM €SI TENBHOCTH.

Bri6poc AKTI" ycunuBaeTcst Takke Ipu JIIOOBIX HEOIaronpHUsTHBIX BO3/IEHCT-
BUSIX: T'0JIO/Ie, TIOBBILICHHONW TPEBOXKHOCTH, 00JIEBBIX pa3Apaskurenasx. B no-
crenHue Toipl mokazano, uro AKTI criocoGeH mpoHUKaTh B MO3T U AEHCTBOBATH Ha
uenbiil psaa pynkuuii [IHC. B yactHOCTH, OH YCHIIMBAET CENEKTUBHOE BHHUMAaHHE,
MIO3BOJISIFOILIEE YETOBEKY BBIOMpATh M3 MHOTMX OJHOMOMEHTHO AEWCTBYIOIIMX Ha
Hero ¢akTopoB Hanbonee Ononornuecku 3HauuMbIin. Kpome toro, AKTIT ctumynu-
pYeT 3aroMUHaHUE, a 3HAYUT, U oO0ydeHue. Ecth mannpie o ToM, uto AKTI mMoxer
yIy4IlIaTh HACTPOCHUE U 001aaeT HEKOTOPhIM aHTHICTIPECCUBHBIM 3(h(HEKTOM.

[Tpu runepnpoaykiiuu AKTI B aneHorumnoduse BOZHUKACT YeHMPAaibHbLil
cunepkopmuyusm (6one3np Mnenko — Kymmara). IcTOUHMKOM H30BITOUYHON
cekperun AKTI sBnsiercst 6azoduinbHas ageHoMa (KOPTUKOTPOIIMHOMA THMIIO-
¢u3za). Taxke n30bITok AKTI MOXKET CeKpeTUpOBATHCSI HEKOTOPBIMH OITYXOJIsi-
MU BHYTPEHHUX OPTraHOB (II€UYEHHU, KUILIEYHHUKA, SIMYHUKOB, SUYEK, U JPYTHX) —
skronmueckuii AKTIT -cunapom.

I'mnepnponykuuss AKTIT nmpuBoguT K pe3koMy BO3pPAaCTaHUIO CEKPELUU
TOPMOHOB KOpPBI HAJIIOYEYHUKOB. [J1aBHBIE CHMITOMBI THMIEPKOPTULIA3MA
CXOAHBl C TAaKOBBIMU HpHU NepU(PEpUUYECKOM TUIEPKOPTULM3ME (CHUHIpPOME



Nuenko-KymmHra), BO3HUKAOMKUM ITPU KOPTUKOCTEPOME HAIOYEUHUKOB. Of1-
HAKO, IPH LEHTPaJbHOM Tunepkoptuuuime, runepnpoaykuus AKTI conposo-
YKIAETCs MOBBIIICHHONW NMUTMEHTAMENd KOXKM 3a CUET IOBBIIICHHS YPOBHS €TI0
metabonmutoB — - u B-MCI'. Ilpu runepkopTuiiu3Me y MHOTHX MAallMEHTOB
MOTYT HAaOJIOaThCAd HApPYLIEHUs NCUXHMKHU: Pa3APaKUTEIbHOCTh, IMOLIMOHAIb-
Hasi HEYCTOWYNBOCTb, IEIPECCUH, PACCTPOMCTBO CHA, CYUIIUAAIBHBIE ITOTIBITKH.

Hedunut cexpern AKTI conpoBokaaeTcsi EHTPaIbHBIM THIIOKOPTULIU3-
MoM. [IprunHaMu G0sI€3HM SIBIISIIOTCS PAUKAIbHBIE MEAULIMHCKUE BMEILIATENBCT-
Ba Ha runoguse (onepanuu, JydeBas Teparus, TPaBMbl, OITyXOJH, HEHpOUH(pEK-
MW U KpoBomzNusiHuA B oprad). Ilapumaneneiii nedunur AKTI BcTpeuaercs
pPEAKO, B OCHOBHOM BXOJUT B CUMIITOMOKOMIUIEKC IAHTUITONUTYUTAPU3MA.

I1. Tuporponublii TOpMoH (171" unu mupomponun). I TMKONPOTEUI, TOP-
MOH ajIeHOruno(du3a, peryJupyomuil IpoIecchl CeKpeud U CUHTE3a TOPMO-
HOB IIMUTOBUIHOM keme3bl U ee MeTtabomm3M. TTI u3buparensHo nelcTByeT Ha
IIUTOBUIHYIO JKeJle3y, MOBBIIAET €€ (YHKIUIO, YBEIHMUUBAET KPOBOCHAOKEHNE
IMIMTOBUHOMN JKeJIe3bl, BIUSAET HAa POCT U PAa3BUTHE (POJUIUKYJISIPHOTO SMHUTEIIHUS
IIMTOBUIHON eje3bl. CTUMYNHPYET BCE 3Tallbl CUHTE3a U CEKpEeLUH HOJCOo-
JEpKAIMX TOPMOHOB, a TAK)KE MOIVIOLIEHUE UOIHUIOB, OH aKTUBHPYET Hpome-
unkunazy A, 94T0 yBEJIMUUBAET pacrnaj TUPOTIO0YyIMHA, U CTUMYJIUPYET CUHTE3
TUPOUJIHBIX TOPMOHOB — THPOKCUHA (T,) u TpuiioaTuponuna(Ts).

CTumyJAnuss CEKpeUnu TUPOTPONMHA OCYLIECTBIIETCS MUPOIUOEPUHOM
rUnoTanamyca, KOTOPbI HEMOCPEACTBEHHO BIMSAET HE TOJBKO HA CTPYKTYPBI
LIMTOBUIHOM JK€JIE3bl, HO M HA KJIETKU MO3Ta. JTO YBEJIIMYMUBAET BHIPAKEHHOCTD
AMOIMOHAJIbHBIX PEaKIUi, MOBBIIIAET YPOBEHb OOJIPCTBOBAHUS, YCUIUBAET JIbl-
XaHWe, MOJABIIAET MUIIEBYI0 AKTUBHOCTh. CeKkpennsi THPOTPONMHA YBEJINYHNBA-
€TCS 0] BIUSHUEM HOPAOPEHANUHA, ICMPO2EH08, NPU OXNAIHCOCHUU, A MAK-
Jce npu mpaemax u 0onu. CHUXKAIOT CEKPELMIO TUPOTPOIMHA COMAmMOoCcma-
MUH 2UNOMANAMYCA, COMAMOMPONUH U MEIAHUH adeHozunogusza, 210Ko-
Kopmukouowt, ooghamun.

[Tpu cHMKEHHOH BBIPaOOTKE TUPOTPONMHUHA (LIEHTPATIBHBIN THIIOTHPO3) TPO-
UCXOJUT TUMOIUIA3Us U aTPOQHs IIUTOBUIHOM KeJe3bl C CUMITOMOKOMILIEKCOM
runotupo3sa. Ilpu runepnponykunn — paspacmarnue, HACMynarom SUCMONOU-
yeckue uzMeHeHus, KOTOPbIE YKa3blBalOT Ha MOBBIIICHHE €€ aKTUBHOCTH. lIpu
n3osiupoBanHou runeprpoaykunu AKTI' BcienctBue TUPOTOKCUYECKOW aJIeHO-
MbI TUIIO(H3a pa3BUBACTCS KIMHUYECKAsl KapTUHA TUPOTOKCUKO32a U 300a.

I1I. T'oHaaoTPONHbIE TOPMOHBI (20Hadomponuusl). K HUM OTHOCSATCS
Gonnuxynocmumynupyrowuii (OCI, gornumponun) N aomeuHUUPyOUU
(J/IT', ntomponun) rOPMOHBI.

dusnonornyeckue 3PpGeKThl TOPMOHOB 00YCIOBIIEHBI UX BIUSHUEM Ha TO-
JIOBBIE KeJIe3bl, YTO BEJET K 00pa30BaHUIO MOJOBBIX TOPMOHOB. CeKkpernus 2o-
HAOOMPORUNHO0E N3 CIEIN(PUIECKUX TPaHyJl aICHOTHIO(U3apHBIX KJIETOK UMEET




YETKO BBIPAKEHHYIO CYTOUHYIO U MECSYHYIO UKJIMYHOCTh KaK Y MYXKYHH, TaK
1, 0COOCHHO, Y KCHIIIUH.

Doanrumponun_u_awmponun o0OpPazyloTCs U CEKPETUPYIOTCS OJHUMHU U
TEMU K€ KJIETKaMU, U aKTUBAILIMS UX CEKpelrU 00eCTeurnBaeTCsl €IMHbIM 2OHA-
donubepurnom runoragamyca. IhOEKT TOCIeTHErO HA CEKPEIU0 (POJTUTPOTH-
Ha W JIIOTPONMHA 3aBUCUT OT IUKIWYECKUX W3MEHEHHH COJIEP>KaHUS B KPOBH
MIOJIOBBIX TOPMOHOB — 9CMPO2eH08, hpo2ecmepona u mecmocmepona (0Tpula-
TenbHast oOpaTHas cBsA3b). Cekpenus 2oHadoaubepuna CTUMYIUPYETCsl KaTexo-
JaMUHaMU, a TOJABISETCS HHAOTEHHBIMU ONHWOUAHBIMU MENTUAMHU, TacTPU-
HOM, XOJICLIUCTOKUHUHOM M COMaTOCTATUHOM.

VY MyX4uH IJ1aBHBIA TOPMO3HOU 3PQPEKT Ha MPOIYKIHKIO (HOJUTUTPONHHA OKa-
3bIBAET M0 MEXaHU3MYy OOpaTHOW CBSA3U TOPMOH CEMEHHUKOB — uHeubOuH. Topmo-
34T CEKPELHUI0 TOHAIOTPOITMHOB TOPMOH aJICHOTUIIO(PU3A NPOIAKMUH U Melamo-
HUH 3MU(PU3a; CEKPELUIO JIOTPOIMHA YTHETAIOT U TIIOKOKOPTUKOUABIL. OCHOBHOE
JIECTBHE Ha MOJIOBbIE JKEJe3bl TOHAIOTPONMUHBI PEATHU3YIOT YePE3 CUCTEMY d0eHU-
namyukiaza — yAM®, npuyeM OHU BIMSIOT HE TOJILKO HA 00pa30BaHME U CEKpe-
ITUIO TIOJIOBBIX TOPMOHOB, HO M Ha (DYHKITNY SIMUHUKOB U CEMEHHUKOB.

Donumponun IMEETCS KaK y JKEHINWH, Tak U Y My»)4uH. OH CBSI3bIBACTCS C
pelenTopaMu KJIETOK MPUMOPIUATLHOTO (DOIIIHKYIIA B TMUHUKAX U KJIeTOK CepTo-
a1 B ceMeHHuKax. CiencTBueM sBISIETCS pOCT (POJUTMKYJIOB SSMYHUKA U TPOJIH]e-
paiys KJIETOK rpaHyJsie3bl Y KEHIIMH, pOCT InYeK, mponudepanus kinerok Cepronu
U CIEpMaTOreHe3 y MYy>KYMH. B TIpoIyKIMM MOJIOBBIX TOPMOHOB oLIUmMPONUH
OKa3bIBa€T BCIOMOTaTeNbHbIN 3(h(EKT, TOTOBS CEKPETOPHBIE CTPYKTYPHI K JECHUCT-
BUIO JIIOTPOITMHA U CTUMYJHPYS (DePMEHTBI OMOCHHTE3a MTOJIOBBIX CTEPOUIOB.

JIromponun BbI3bIBACT OBYJISIIIUIO U POCT JKEITOTO Tela B SUYHUKAX, CTUMY-
aupyet kietku Jlefiaura B cemeHHHKaX. OH SIBJISIETCS KJIFOUEBBIM TOPMOHOM CTH-
MYJISIIME 00pa30BaHUsl U CEKPELUU TMOJIOBBIX TOPMOHOB: ICHIPOZEHO8 U Npo2ec-
mepoHa 6 AUYHUKAX, AHOPO2EHO8 8 CEMEeHHUKax. J{1s1 ONTUMAIIbHOTO Pa3BUTHUS
TOHA/l U CEKPELMH TOJIOBBIX TOPMOHOB HEOOXOIMMO CHHEPTUYHOE JICHCTBUE hoi-
JUMPONUHA U TIOMPONRUHA, TIOFTOMY HUX YaCTO OOBEIUHSIOT €IUHBIM Ha3BaHUEM
TOHAIOTPONHUHEL. TakuM 00pa3oM, TOHAOTPONUHBI TUNO(U3a SIBISIOTCS OCHOB-
HBIM 3BE€HOM 2UHOMAIAMO-A0EHOCUNOPUAPHO-2OHAOHOU IHOOKPUHHOU OCU.

OO0pa3zoBaHue U CEKPEUIo (POJLTUTPOINMHA U JIIOTPOMUHA KIETKaMU aJIeHO-
runodusza CTUMYIUPYET 2o0Hadonubepun. Kpome TOro, oH cnocober npsamo
oelicmeosams HA KIemKU MO032d, AKMUBUPYs NOI080€ NoGeoeHuUe, NOBbIULASL
IMOYUOHATILHOCY, YIIyUuLas 0Oyuenue u namsims.

OOpaszoBaHue U BbIJCICHHE FOHAI0NHMOEpUHA KOHTPOIUPYET MOHUYECKUIL
yenmp, pacroOXKEHHbIN B apKyamusix s0pax eunomaniamyca; OH akTUBEH U Y
MYKUMH U Yy KeHIUuH. Huxknuueckuii yenmp, pactioyioXeHHbI B npeonmuye-
CKoU obaacmu _eunomanamyca, akTUBeH TOJbKO y >keHInuH. [logaepxkanue mo-
CTOSIHHOTO YPOBHSI CEKPELMH TOHAI0JIMOEepUHA OCYIIECTBIISIETCS C MOMOIIBIO
oOpaTHbIX cBsized. Tak, HU3KHE KOHIIEHTPALMHU (OJUTUTPONMHA U JIOTPONHHA
CTUMYJIUPYIOT, & BBICOKHE — TOPMO3ST BbIACICHHE TOHafoanOepuHa. CHIKe-




HHUE CEKPELIMU POoTUMPONUHA U TIOMPONUHA OTMEYAETCS y I€BYILIEK, UMEIOINX
B IOJPOCTKOBOM BO3pacTe 0oJjblIne (PU3NMUECKUEe HArpy3KU — CIIOPTCMEHOK,
OasiepuH, a TaKXKe y JIOAEH MepeXUBIINX CUIIbHBINA cTpecc. Perynsuus Belaene-
HUS TPONHBIX TOPMOHOB ocyuiecTBisieTcs u ¢ nomouisto BHC. CuMnarnueckuii
OTZell, BOJIOKHA KOTOPOTO UAYT OT BEPXHETO LIEHHOIO y37a, YCUIUBAET BbIpa-
OOTKY TpPOITHBIX TOPMOHOB, @ NAapaCUMIATHYECKUE BOJIOKHA S3BIKOTJIOTOYHOIO
HEpBa YTHETAIOT UX 00pa30BaHUE U BbIJIEICHNE

CHuXKEeHMe CeKpelnu JoNn0eprHa U TOHaJOTPONIUHOB BbI3bIBAET U YHOT-
pebJieHne MapuxyaHbl. Y SKEHIIWH HAPYIIAETCSl MEHCTPYaJbHbIA LMK, a Y
MY>KYMH CHMKAETCSl YPOBEHb TECTOCTEPOHA W 00pa3yercs MEHBIIE CIEPMBL.
[Ipyyem naTosornyeckre M3MEHEHHs NCUE3al0T, TOJIBKO dyepe3 4—6 Mecsues Io-
clie TpeKpalleHusi ynorpebnenus Mapuxyansl. Cekpenusi TOHAJIOTPONMHOB
CHMKAETCH TaKKe M0/ IeCTBHEM UINTEeNbHOI0 cTpecca.

6.2.2. 'opmonbI Heliporunogusa

Heiiporunogus (3aonuti omoen eunomanamyca) AMeeT TPSMbIE HEPBHBIC
CBSI3U C TUIOTAJIaMyCOM uepe3 HOXKY runodwusza. B Heliporunoduse Haxomsrcs
NUTYULIUTHl U aKCOHBI HEHPOHOB runoragamyca. ['opMoHbI B Heliporumnoduse He
CUHTE3UPYIOTCA, a TOJBKO HAKAIIMBAIOTCS U CEKPETUPYIOTCS B KPOBb. JTO 3(-
(bexTopHble TOPMOHBL: anmuouypemuyueckuit (A1), uiu eazonpeccun, u oxkcu-
moyun. 10 akcoHaM HENPOCEKPETOPHBIX KIIETOK 3TH FOPMOHBI IIOCTYNAIOT B HEW-
porurnodus, TJe HAKaIUIMBAIOTCA B BUJIE CEKPETOPHBIX TPaHyJ B OKOHUAHMAX aK-
COHOB HAa KPOBEHOCHBIX KAMMJUISIPAaX. ITH HAHOMENTHU/bI CX0KH IO CTPOCHUIO OHU
ABJIIIOTCS NENTHIAMHU, COCTOSIIMMU U3 9 aMUHOKHUCIIOTHBIX OCTATKOB, IEHCTBYIOT
Ha KJIETKU-MUIIEHH Yepe3 CTUMYIALUI0 MeMOpaHHbIX 7-TMS-pernentopoB u mo-
BBIIICHNUE B HUX YpoBHs VD 1 oHoB Ca’ (BTOPUUHBIE MOCPEIHUKH).

AHTHAMYpeTHYecknii ropmMoH (A/]Il), uiu eazonpeccun, OCylieCTBISIET B
OpraHu3Me 2 OCHOBHBbIE (DYHKIUU: yuacmeyem 6 peyisiuyuu 600HO-COJ1€6020
oOmena u noooepricanuu monyca cocyoos. llepasi GyHKIUS 3aKITIOYACTCS B
ero aHmuouypemuieckom Oeucmsuu, KOTOpoe BbIPAXKAeTCsl B CTUMYJISLIUU pe-
abcopO1MK BO/BI B KOHEUHBIX OTJENaX JUCTaIbHOTO KaHalblla HeppoHa U co-
OuparenpbHBIX TPyOOUKaxX. DTO NEUCTBHE OCYIIECTBISACTCS OJjarojapsi B3auMo-
JENUCTBUIO TOPMOHA € V) -perienTopaMu SMUTEINAIbHBIX KJIETOK COOMpATEIbHBIX
TpyOOUYEK W MOBBIIICHUIO B HUX ypoBHA HAM®D, yTo yBEenMUMBaeT MpOHHIIAC-
MOCTh CTEHKH COOUpaTENIbHBIX TPYOOUEK ISl BOABI, €€ peadcopOLuu U KOHIIEH-
TPUPOBAHUIO MOYH, BCIIEJICTBUE YETO TUYPE3 YMEHBIIACTCS, hopmMupyemcs Mo-
mueayus Hcaxicovl U numvego2o nosederus. Ilo Mexanusmy AeMCTBUS TOPMOH
MOJIYYWJI HA3BaHUE aHumuouypemuydeckuil. B K1eTkax KaHAJIbLEB POUCXOAUT
TaK)K€ aKTUBALUA 2UANYPOHUOA3bl, YTO PUBOJNUT K YCHIICHUIO JETIOIMMEpPH3a-
[[UU THAJTYPOHOBOW KUCJIOTHI, B pE3YyJIbTaTe YEro MOBbIIIAeTCs peadbcopOius Bo-
JIbl U yBEJIMYMBAECTCS 00beM LUpKyJIupyromei xunkoctu. A/ ycunubaer 00-
pa3oBaHHE B MOYKAX NPOCMALIAHOUHOS, & YePe3 HUX OKA3bIBAET 0NOCPEeO08aH-
Hoe Hampuilypemuyeckoe oeticmsue.




AJIl" B OOJIBIIMX KOHUEHTPALUIX BbI3BIBAET CYKEHHE COCYAOB YE€pE3 CTUMY-
JSIMIO V-pelenTopoB IaJKUX MBI (BHYTPUKIETOUYHBIM NMOCPEIHUK TOPMOHA
MHO3UTON-TpU-(Pocdar). OTcroaa BTopoe Ha3BaHUE TOPMOHA «Ba30MPECCUH.

AT peitictByet u Ha LTHC, cTumynupys namsiTh, yiydiaeT o0ydeHue.

Ha cunTtes u cexpenuto A" 0ka3bIBAIOT e1uAHUE:

1) nosviuenue ocmomuueckozo daenenusn Kpoeu donee wem na 2 % om
UCXOOHOIUL GeITUYUHDL;

2) cmpecc u puzuueckan nazpyska;

3) 2opmonwl naayenmaol (XOPUOHUYECKUIL 2O0HAOOMPONUH) U AH2UOM EH3UH.

OcHoBHBIMM perynsaropaMu cekpenun AJ[IT SIBASIOTCS OCMOJIIPHOCTD
IJ1a3Mbl KpoBH, 00beM nupkynupytoiiei kpou (OLIK) u Benmumunna AJl. OcMmo-
JSIPHOCTH IJ1a3Mbl KOHTPOJIUPYIOT OCMOPELENTOPHI TUIOTAIaMyCa, COCYAOB U
TKaHEW. YBEIMYEHUE OCMOJISIPHOCTH CTUMYJIMpYeT cekpeunto AJll', ee yMeHb-
menue — cHmwkaer. OUK u Benmunny AJl KOHTpOJIUPYIOT OapopenenTopsl
aopThl, COHHOM U JIETOYHOU apTepHil, BOJIFOMOPELENTOPHI MPEACEPAUIN U BEH.

VYwmenbiienue OLIK ctumynupyet cekpennto Al CTumynainus cekpenun
AHMUOUYPEMUUECKO20 2OPMOHA TIPOUCXOIUT MO BIUSHUEM CUMIMATOaIpeHao-
BOM cuctembl U aneuomensuna 11. 'unepBoaeMus 1 MOBBIIEHUE apTEPUATIBHOTO
JABJIEHUsI YMEHbIIAOT cekpenuto AJIl'. AHaOTUYHO ACHCTBYIOT HATPUHNYPETHU-
YECKUW NENTHUJI IPEACEPANN, HU3Kasd TEMIIEPATYPA U IPUEM AJIKOTOJISL.

N30piTounas npoxykuuss AJIIT Ha3bIBaeTCsl TMIEPTUAPONEKCUYECKHM CHH-
npoMoM (cunzpoM [lapxoHa) v COMPOBOXKAAETCSA OJIMTO- WA aHYpUEH, COITPOBO-
AKIACTCS 3aJIEPIKKON JKUJIKOCTU B OPTaHU3ME, OJIMTO- UM aHYypUEH ¢ OYEHb BBICO-
KON YAEJIBHOM IJIOTHOCTBIO MOYU. OCMOTHYECKOE TaBJIEHUE CHUKAETCS — BO3-
HUKAET TWUIOHATPUEMUSI M BHYTPUKIICTOUHBIN OTEK. [ MnepBoiemMusi moJaBisieT
BBIJIEJICHHE AJIbJIOCTEPOHA U CTUMYJIUPYET BbliesieHue Na-ypemuuecko2o ¢haxkmo-
pa, 4To yCyryOIIsieT MOTepro HaTpHsl U CIOCOOCTBYET Pa3BUTHIO BOJHOW MHTOKCH-
kauuu. HabGnromaercst ronoBHasi 00J1b, TOIIHOTA, PBOTA U MOBbILIeHHE A/l

Henocrarounocrs Al', unu necaxapnwlit ouadem, nposiBIACTCA Clie-
OYIOIIMMHU CUMITOMAMU: HOIUOUNCUS U NOJUYPUSL, HUKIMYPUSL, SUNOUSOCTEHY-
pus, oecuopamayusi mKauetl, 3a0epiHcKa Hampus (2unepHampuemust) u nosviuie-
HUe OCMOJISIPHO20 0AB8leHUs KPOBU.

CaxapHnulit u HecaxapHbwlil Ouadem CoOnpPoBOHCOAIOMCA MOUEUIHYPEHUEM.
Iodmomy npu 3mux 3a0601e6anuax HabIOOAOMCA 00UWUE CUMNHLOMBL:
1) monmypus; 2) MOBBIIMICHHE OCMOJIIPHOCTH IUIa3Mbl U BO30YXKIEHUE IICHTPA
YKKIBI; 3) TTOJUIUTICHUS.

Paznuuusn mexcoy 3ad01e6anuamu 00ycioe1eHul.

1) pa3Hoii 3THONOTHEN BOSHUKHOBEHMSI ATHX 3a00JIEBaHMI: caXxapHbIN Tua-
OeT CBsI3aH C M30BITKOM TIIFOKO3bI B KPOBHU M3-3a HAPYIIICHUS B CUCTEME €€ Pery-
JISIIIAW CO CTOPOHBI TOPMOHA WHCYJIMHA; HeCaxapHBIA TUa0eT CBA3aH C M30BITOU-
HOHM MOTepell BOJbI Yepe3 MOYKU H3-3a HAPYUIEHHUS MPOLIECCOB PETYISIUU €€
BBIJICJICHUSA B IOUKax co cTopoHbl AJIT;



2) pa3nu4usaMH B (PU3NYECKUX U XUMHUYECKHUX CBOMCTBaX MOo4H (Tabmuia 4.)

Tabnuna 4 — CpaBHHUTENIbHASI XapaKTEPUCTUKA OCHOBHBIX MPOSIBICHUN caxap-
HOTO M HecaxapHoro auadera

ITapameTp CaxapHblii nuader Hecaxapublii nuatder
Jledurut ropmMoHa HNucynun AJII" (BazonpeccuH)
[Tommypus + +
I'unepocMmust KpoBu + +
Kaxxkna, monuauIcus + +
[TnotHOCTH MOYH (Y. BEC) > 1030 1/n <1005 r/n
O6bvemM Moun 2—-6 n/cyT 10-20 n/cyT
I'mneprivkemust + —

[Ipnumna runepocmuu Kpou | [loBbIIIEHUE YPOBHS TIIFOKO3bI [mokosa B Hopme, MOBEI-
el ypoBeHb NaCl

Okcumouun — BTOPOI TOPMOH THIIOTaaMyca M Helporunodusa. OCHOB-
HBIMU MKAHAMU-MUUIEHAMU OKCUMOUUHA ABIAIOMCA 2/1A0KUE MbIULUbL MAH-
KU U MbluiedHble KIemKu, OKpyycarouiue npomoKu MoJ104HbIX JHcelle3 U ce-
MeHHUuKo08. OH CIOCOOCTBYET MOCTYIUICHUIO U HAKOILJICHUIO K" B riagkoMsi-
meyHbIx kietkax. Ilepea poaamMu cekpenysi OKCUTOLMHA MOBBIIIAETCS, OH CTH-
MYJIMPYET COKpAIllCHHE TIaJKUX MUOILIMUTOB MaTKU U 0O0pa3oBaHME MpOCTarjiaH-
JMHOB B DHJIOMETPUU U TaKUM 00pa3oM 0OECreYMBaeT WHUIIMAIIUIO POJOBOM
JESITEILHOCTH W €€ HOPMaJbHOE TEYEHME, YCUJIMBAET COKPAIICHUE TIJIAJIKUX
MBIIII] MPOTOKOB MOJIOYHBIX JKeJie3, 00ecreunBas TeM CaMbIM ITPOIIECC JIaKTa-
. HegocTtatok mMpoayKIuu OKCHUTOIIMHA BBI3BIBACT CIIA0OCTH POJOBOW Jesi-
TeabHOCTH. [Ipu 3TOM MpUOEraroT K HCKyCCTBEHHOW CTUMYIISIITUU, BBOJIS POKeE-
HMIIE CHHTETUYECKUM OKCHTOIIMH.

Cunmes u cexpeyuss OKCUTOIIMHA PETYIUPYIOTCS PEPICKTOPHBIM ITyTEM TIPH
pa3ipaXXeHUH PELEIITOPOB PACTSHKEHUSI MATKM M MEXAHOPEIENTOPOB COCKOB MO-
JIOYHBIX kelie3. Tak, mpu KOPMIIEHUH TPYAbIO0 COCATEIbHBIC IBMKEHUS MIIQJICHIIA
pa3fipaxkaroT pelenTopbl COCKA, U UMITYJIbChl Y€PE3 CIMHHON MO3T MOCTYIAIOT B
TUIOTAJIaMyC, YCUJIMBAs BHIOPOC OKCHUTOLIMHA. DTOT pedieKe MPoAoKaeTCs 10
TEX IO, MOKa HE UCCAKHET MOJIOKO WJIM TIOKA HE MPEKPATUTCS COCAHUE.

IToBbIlIEHHBI YPOBEHB 3CTPOTCHOB TaK)KE CIIOCOOCTBYET CHHTE3Y OKCHUTO-
[IMHA. DCTPOrEHbl YCUIIUBAIOT CEKPELUI0 OKCUTOIIMHA.

DYHKIUM OKCUTOIMHA B MY>KCKOM OpPraHU3ME€ M3Y4Y€Hbl HE J10CTATOYHO,
MO-BUAMMOMY, OH CTUMYJIMPYET IJIaJKyH0 MYCKYJATypy CEMEHHBIX MPOTOKOB
MpU IBUKEHUU TIO HUM CEMEHHOM KUJKOCTH. CUUTAIOT, YTO OH SIBJISIETCSI aHTa-
rouuctoMm A/Il', oH yxyamiaer oOydeHrue u mamsTh.




7. MPUHIIUII OBPATHOM CBSI3U B PET'YJISILIUU TOPMOHOB

VYuenbiii M. M. 3aBaioBCKUiA, U3y4dasi 3aKOHOMEPHOCTH B PETYJISALNU Jes-
TEJLHOCTU SHJOKPUHHBIX keJie3, BiepBbie B 1933 1. chopMynupoBan npuHIMI
«RAC — MUHYC 63aumooeiicmeue», NMOIYUUBIIMI B JaJbHEHIIEM Ha3BaHHE
«NPUHUURN 0OPAMHOIL CEA3UN.

[Ton oopammnoii cea3vio NOAPA3yMEBACTCS CUCTEMA, B KOTOPOH KOHEUYHblIl
pe3ynomam O0eamenabHocmu Imou cucmemsvt (HarpuMep, TOPMOH, HEM-
POTPAaHCMUTTEP U APYTHUE BEIIECTBA) MOOuuyupyem uiu 6UOOU3IMeHsiem QyHk-
YU10 KOMIIOHEHTOB, COCTABJISIIOIINX CUCTEMY, HAIIPABICHHYIO HA U3BMEHEHHUE KO-
JMYECTBA KOHEYHOTO MPOAYKTa (TOPMOHA) WJIM aKTUBHOCTU cUCTeMbl. JKu3He-
NEeSATEIbHOCTh BCEr0 OpraHu3Ma SBISIETCS CHEACTBUEM (YHKIUOHUPOBAHUS
MHOTOYHUCIIEHHBIX CAMOpecyaupyemoix cucmem (BbIICIUTEIbHAS, CEPACHHO-
COCYIUCTasi, MUILEBAPUTEIbHAS, JbIXaTeIbHAS U [IP.), HAXOOAWUXCS 8 CBOI0
ouepedb N0O KOHMpOAEM HeUpOoIHOOKPUHHOU cucmemsl. Bce mnepeuncieHHoe
MPE/ICTABIISIET, TAKUM 00Pa30M, KOMILJIEKC Pa3IMUHbIX CAMOPETYJIUPYEMbIX CHC-
TE€M, HAXOJSIIUXCS B OMNPEICIICHHOW CTENEHH 3aBUCUMOCTH U «IOJYMHEHHO-
ctu». KoHeUHBI pe3ysbTaT WM aKTUBHOCTh CUCTEMBI MOXKET MOIUDHUIIPO-
BaThCS IByMS MYTSMU, 4 UMEHHO HYMeM CHIUMYIAWUU 1S Y8eIUUeHUA KOIU-
yecmea KOHEeYH020 pe3ynbmama (TOPMOHA) WIW HOGLIWEHUA AKMUGHOCHU
Ippexkma, vnu nymem yzHemeHus (UHZUOUPOBAHUA) CUCTEMBI C IICJIbIO
YMEHbUIeHUA KOIUYECM8d KOHEYHO20 Pe3ybmama VI AKMUEHOCMU.

[lepBbIil MyTh MOAMGMUIMPOBAHUS HA3BIBACTCS HOJAOHCUMENbHOU, A BTO-
poit — ompuuamenvruou_oopammuou_ceazvto (pucynok 13). I[Ipumepom noo-
HCUMEIbHOI 00PAMHOU C8:A3U SIBIISIETCS IOBBIIIIEHUE YPOBHSI TOPMOHA B KPOBH,
CTUMYJIUPYIOIIEE BBICBOOOXKICHHE IPYroro ropMoHa (IOBBIIIEHUE YPOBHS ACT-
paarona B KpOBH BbI3bIBaeT BeICBOOOKAeHHE JII' B runmoduse), a ompuuamens-
HOIl 00pamHOIl C643U, KOTAA OBBIIEHHBIN YPOBEHb OJJHOIO TOPMOHA YTHETAET
CEKpEIHI0O U OCBOOOXK/IEHNE NPYroro (MOBHIIICHUE KOHIICHTPAIIUU TUPOUIHBIX
(T3 u T,4) ropMoHOB B KpoBH CHIKaeT cekpenuio TTI B runoduse).

Perymupyromee BausHue IHC Ha AeATenbHOCTh 3HIOKPUHHBIX JKEJIE3
OCYIIECTBIISIETCSl Yepe3 TUnoTajaMmyc. [ 'unoramamyc moiydaer mo addepeHt-
HbIM IIyTSAM MO3ra CUTHAJIbI U3 BHEIIHEW W BHYTPEHHEU cpeapl. Hempocekpe-
TOpPHBIE KJIETKH TUIIOTaniamyca TpanchopmMupyror adgdepeHTHbIE HEPBHBIC CTH-
MYJIbI B TYMOpaJibHbIE (DAKTOPHI, MPOAYLUPYS PUITUZUHT-TOPMOHBI. PHJIM3HHT-
TOPMOHBI U30MPATENbHO PETYIUPYIOT GYHKIUU KIETOK aaeHorunodusa. Cpeau
PUWIN3UHT-TOPMOHOB Pa3JIMYalOT JIUDEPUHbl — CTUMYJISITOPBI CHHTE3a U BbIJEIIe-
HUSI TOPMOHOB ajieHorunodusa u cmamunpl — WHTUOUTOPHI cekperrn. OHU HO-
CSAT Ha3BaHUE COOTBETCTBYIOLIUX TPOIHBIX TOPMOHOB: MUPOIUOEPUH, KOPMUKO-
aubepun, comamonuodepun M 1. 1. (pucyHok 13, rabnuna 3, npuioxenue 7).

B cBoro ouepenp, TpomHBIE TOPMOHBI JICHOTUIIOMU3A PETYIUPYIOT aKTHUB-
HOCTh psAlla APYyTuX MepudeprudecKrx Keile3 BHYTpEeHHEH cekpernuu (Kopa Ha-
MOYEYHUKOB, IIUTOBUIHAS >Kelie3a, FOHa/bl). JTO TaK Ha3bIBAEMbIC HPAMbLE
HUcCXo0aujue pezyiupyruiue ceasu.
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Pucynok 13 — PeryasitopHble npsiMbie H 00paTHbIE CBSI3H
€ Y4acTHeM FOPMOHOB IrHNOTaj1aMyca U runogusa

Kpome HUX BHYTpHU yKa3aHHBIX CHCTEM CYLIECTBYIOT U OOpaniible 80CX0-
dawue camopezyaupyrouwiue ceasu. OOpaTHBIE CBSI3U MOTYT UCXOJUTh KaK OT
nepugepuueckoii rcenesvl, maxk u om cunoghuza. Ilo HanpaBieHHOCTH PU3NO-
JIOTMYECKOTO JICHCTBUS 0Opammble céA3U MOTYT ObITh OmpuuamenbHvlMu U
nonoycumensupimu. OTpULaTEIbHBIE CBA3U CAMO0ZPAHUYUBAIOM PAOOTY CHUC-
Tembl. [lo0KuTeNbHBIE CBA3U CaMO3anycKaom ee.

['unoranamyc 3HaYUTEIBHO Oo0Jice UYBCTBUTENECH, YeM rUnopu3 K ropMo-
HAJIbHBIM CHTHAJIaM, IOCTYMAOLIUM OT MepupepuIecKrX dHAOKPHHHBIX JKEJe3.
bnaronaps MexaHu3My OOpaTHOM CBSI3M yCTAHABJIMBAETCS PAaBHOBECHE B CHUHTE-
3¢ TOPMOHOB, pearupymoilee Ha CHUKEHHE I TOBBIIMIEHHE KOHIEHTpPALUU
TOPMOHOB KeJie3 BHYTPEHHEN CEKPEIINH.

T'unomanamo-zunogusapuasa pezyaayua OCyIECTBISETCS MEXaHU3MaMH,
(GYHKIIMOHUPYIOIIUMU RO hRpunyuny oopamnoit ceasu (pucyHok 14), B xoto-
PBIX YETKO BBIJICISIOTCS pa3jiu4Hble YPOBHU B3aMMO/1€iiCTBHSA:

MOJ1 «AJMHHOW» IIeTbI0 OOpaTHOM CBS3U MOAPAa3yMEBAETCS B3aWMOJCH-
cTBUE nepupepruuecKoil 3HIOKPUHHOMN kKene3bl ¢ THNO(HU3apHBIMU U THIIOTaNa-
MHYECKHMHU IIEHTpaMU IOCPEICTBOM BIUSHHS Ha yKa3aHHBIE IIEHTPHI H3Me-
HSIOMIENCS KOHLEHTPAIlMM TOPMOHOB B LIUPKYJIUPYIOIIEH KpoBU. Tak, HU3KHE




KOHIIEHTPAIlMU TUPOKCHHA Yepe3 KPOBb YCUIMBAIOT BHIPAOOTKY THPOTPONHOIO
ropmoHa (TTI') runoduzom 1 THPOJIMOEPUHA — TUNIOTATIAMYCOM;

M0J1 «KOPOTKOM» LIENbI0 0OPAaTHOM CBSI3M MOHUMAIOT TAKOE B3aUMOJIEHCT-
BUE, KOTJIa MOBBILIEHHE TUITOPU3APHOTO TPOITHOTO ropMmoHa (Hanpumep, AKTI)
MOJYJIUPYET U MOAU(PHUIIMPYET CEKPELHIO U BEICBOOOXKIEHHE TUITOPU3OTPOITHO-
ro TOpMOHa (B IaHHOM ClTy4ae KOPTUKOJIHUOEepHHA).

«Ynompakopomkasa» 1nenb oOpaTHOW CBsI3U — BUJ B3aUMOJICHCTBUS B
npejenax runorajgamyca, Korja BbICBOOOXKIEHHE OJHOTO TMIO(HU30TPOITHOTO
TOPMOHA BJIMSIET HA MPOLIECCHl CEKPELUU U BBICBOOOXKIEHUS JPYroro runodu-
30TPOITHOrO TOPMOHA. DTOT BUJl 0OpAaTHOW CBSI3U MMEET MECTO B JIFOOOH IHAOK-
PUHHOM XeTese.
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Pucynok 14 — Ilpsimble U o0paTHbIe CBSA3M B QYHKIIMOHAJILHBIX CHCTEMAX
cunomanamyc-2unogu3-nepughepuuieckue jicenesnl

Taxk, BBICBOOOXKICHUE OKCUMOYUHA WU 6A30NPECCUHA YEPE3 AKCOHBI 3TUX
HEHPOHOB M MOCPEJICTBOM MEXKJIETOYHBIX B3aUMOJEHCTBUN (OT KJIETKH K KJIET-
K€) MOIu(MUIIMPYET aKTUBHOCTH HEUPOHOB, MPOIAYIHUPYIOUUX ITH TOPMOHBI.
Jpyroii mpumep, 8vic6000xcoenue nporakmuna n ero 1uddy3usi B MEKBACKY-
JSIpHBIC TIPOCTPAHCTBA MPUBOJIUT K BIMSHHUIO HA COCEIHUE JIAKTOTPOQHI C TO-
CIEAYIOIIUM YTHETEHUEM CEKPELIMH MPOJAKTUHA.

«lnuHHAag» 1 «KOPOTKash» 1enu 0O0paTHOW CBS3M (PYHKITMOHUPYIOT Kak
CHUCTEMBI «3aKpBITOTO» TUNA, T. €. SBISIOTCA CAMOPEZYAUPYIOWUMU CUCmeMa-
mu. OIHAKO OHU OTBEYAIOT HA BHYTPEHHHE WM BHEUIHUE CUTHAJIbI, U3MEHSS HA
KOPOTKOE€ BpeMsl PUHLIUI CAaMOPETYJISIIIUU (HapuMep, IpU CTPECCE U JIp.).

Hapsny ¢ 5TuM Ha yka3aHHbIE CHCTEMBI BIUSAIOT Ha MEXAHU3MBI, MOJJIEP-
JKUBAIOIIEe OUOJOTUUECKUU YUPKAOHBIL pumm, CBSI3aHHBIA CO CMEHOWU JTHS U



Houu. Cekpenust MHOrMX TOopMOHOB (AKTI, CTI', riatoKOKOPTUKOUIIBI U Ip.)
NOJIBEP’)KEHAa HAa NPOTSHKEHWU CYTOK 3HAYMTENIbHBIM KoyieOaHusAM. M3yueHue
UUPKAOHOIl CeKpeyuu 20pMoH08 UMeeT OOJIbIIOe KIUHUYEeCKoe 3HaAYeHUe, TaK
KaK IpU HEKOTOPbIX 3aboneBaHusx (akpomeranus, 6one3np Muenko — Kymumn-
ra) HapyleHUe CyTOYHOIO0 PUTMa CEKPELIMH TOPMOHOB SIBJIIETCA BaKHBIM AU~
(pepeHIINATBLHO-TUATHOCTUYECKMM NPHU3HAKOM, KOTOPBIA HCIOJIb3YEeTCS B
muddepeHnran CHHAPOMHO CXOIHOM MATOJIOTHH.

Hekotopblie kesne3bl BHYTPEHHEH CEKPEINH, TAKUE KaK HOO0XHCe1y00uHasA
Jcenesa, OKOI0UWUMOBUOHbIE Jicelle3bl, HE HAXOIATCS 10| BIUSHUEM TOPMOHOB
runodusa. J{esTebHOCTh ITUX Kejle3 3aBUCUT OT KOHIIEHTPAIIMHU TE€X BEIIECTB,
YPOBEHb KOTOPBIX PETYIUPYETCs STUMU FOpMOHAMU. Tak, YpOBEHb napamzop-
MOHA OKOJIOIIUTOBHUIHBIX KEJ€3 U KaIbWUMOHUHA TUTOBUIHON KeJe3bl OI-
penensercs KOHIEHTpAalMe HOHOB KaJbLMS B KpPOBHU. [JIIOKO3a pEryiupyer
IIPOAYKIMIO MHCYJIMHA U TIIFOKaroHa MOIKEIIyJOYHOU JKEJIC30M.



II. HACTHASA ®U3NOJO0OI'UA DHAOKPUHHbLIX KEJIE3

JHAOKPUHHASA OCb
I'MIIOTAJTAMYC - AAEHOT'HIIO®U3 — IIUTOBU/THASA )KEJE3A

Perynauus TMpOMIHOro roMeOCcTa3a B OpraHu3Me OCYILECTBIISIETCS HA TPEX
YPOBHSIX:

® unomanamyc;

® cunogus;

® WumosuoOHan cenesa.

['umortanamyc u runodus 00pa3yroT eOuHbll PYHKYUOHANbHBIU KOMNIEKC, B
KOTOPOM TNEPBBII UTPaeT PEeryaupyrollyto, a BTOpoid — 3)PEKTOPHYIO pOJib.

['Mnoranamyc BBIIEISET CTUMYJIUPYIOMIMI TUPOTPOIIUH Peau3uH2-20pMOH
(TPI), unu muponubdepun, a Takxe Topmossume (HakTopbl — comamocma-
muH, 00ghamun, KOTOpbIe PErYIUPYIOT CEKPELUIO TUPOTPONHHA. Y CTAHOBIICHO,
YTO ICMPO2EHbl MOTYT TOBBILIATH CEKPELIUIO TUPOIHOEpHHA.

Ha cunres u cexpeuuro TPI' B runoraamyce, Hapsily ¢ MEXaHU3MaMHU pe-
LUITPOKHOCTH, B KOTOPOM BAXKHOE 3HAYEHHE UMEET YPOBEHb LIUPKYJIUPYIOIIHX B
kpoBHu T3 u T4, Oka3pIBatOT U Apyrue GpakTopsl (pUCyHOK 15).

Tak, cekpenusi TUpoIUOEpUHA YBEIMUMBACTCS MPHU MOHMKEHUU TeMIlepa-
Typbl BHEIIHEH Cpe/bl, MOBBIIICHUN METa00Iu3Ma, Mpu (PU3NUECKON Harpyske,
ctpecce. Jlokazano cHmxkenue cekpeuun TPIT mpu TpaBmax, 6oyiiX U HapKo3e.
Cekperust TPI' nMeeT cyTOuHyI0 NEPHOAMKY, MAKCUMyM €ro HaOogaeTcs B
Yachl MPEANIECTBYIONIKE MPOOYKICHHUIO.
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PucyHok 15 — DHaoreHHble ¥ 3K30reHHbIe GaKTOPbI
B pery/siiui runoTajaMo-runo(pu3apHoi THPOUIHOM OcH



Cexpermst TTT perymupyetcst TPI', a taxke nepudepudeckoil cekpenueit
T; u T4 M0 MEXaHU3MY PELUITPOKHOCTH.

[Tpu nedunuTe THPOUIHBIX TOPMOHOB pa3BUBaeTCs ABa dddexra: Hemeo-
JIEHHbLII — OCBOOOXKJICHHE TUPOTPOTIHA U OMCPOUEeHHbLI MPOPUUECKUTT —
ycuiienne cuHte3a TTI m pocm mupompoghos. 1losbimienue yposuss TTI
CTUMYJIIPYET CEKPELMIO U CUHTE3 TUPOUIHBIX ropMOHOB T3, T4 (Hemocpeacr-
BeHHBIN 3P PeKT).

B wyumoeuonoit snceneze TTI' cBsizpiBaeTCs co crnierudUUECKUMH perien-
TOpaMy MeMOpaH THPOILUTOB, BbI3bIBAsl IIUPOKUN CHEKTP CTUMYIUPYIOIIUX
BO3JICUCTBUN — YCUIEHHYIO 8ACKYINAPUIAUUIO NAPEHXUMDbL, yEeTUUCHUE Bbl-
comoul PONTUKYIAPHO20 INUMENUA, 3AX6AM 1100, YTO B 1IEJIOM YCUJIMBAET
CUHTE3 U CEKPELUI0 mMUpo2io0yiuna, HoOmupo3una u uoomuponunos (pucy-
HOK 16). ABToHOMHBIN KM30bITOK TTI, KOTOPHIN HaOMIOZACTCS IPU TUPOTPOIIU-
HOME BBI3BIBAET THUIEPHPOAYKLUHIO TUPOUIHBIX TOPMOHOB M MaHU(peCcTHpYeT
LIEHTPAJIbHBIN TUIIEPTUPO3.

— THITOTATIAMYC

TPI
+ ‘,‘-’-"“"—F PELETTTOP
—*| THIIOPH3
| PELETITOP
TTI
v
IHTHTOBHAHAY MexaHFRMEI JOCTABKH
AKETE3A H YTHIIHIAIHH HoTa
\ v
MeTaborme, ———p [paHCTIIDPTHEIE
EHIBE R HHE T 4T3 kPOBH Oe/IKH KpOBH
JefioqrHa b1 " ¢ - PELENTOPEI TT
Krersm
MHIIEHH
DipdeKThI

Pucynok 16 — Cxema 1eATeJIbHOCTH MO3UTUBHOI PelIUIIPOKHOCTH
THNOTAJIAMO-TUNIO(PU3APHO TUPOUIHON OCH

Jns cunTeza ropmoHoB T3 u T4 B HMIMTOBUIHON >Kejie3e HEOOXOIUM MO,
KOTOPBIM MOCTYNAET 3K30T€HHO C MHUILEH M BOJIOW U 3aXBAThIBACTCS THPOILIUTA-
MU MPOTUB IpaJleHTa KOHIIEHTpauu. To ecTh, IMUTOBUIHAS Keje3a 001aaaeT
TPOIHOCTBIO K HOJY.



8. IMTOBUAHAS KEJIE3A

[utoBuanas sxene3a (I1[XK) — 3To IHAOKPUHHBIN OPraH 3MUTETHAb-
HOT'0 MPOUCXOXKAECHUS — OJHA W3 CaMbIX KPYIHBIX )KEJ€3 BHYTPEHHEN CeKpe-
nuu. DK cocTouT U3 AByX N10JI€, COEIMHEHHBIX MEPEIIEHKOM, PACIIOJI0KEH-
HBIX Ha IIee 10 00EUM CTOPOHAM TPaxew HUKE MUTOBUIHOTO XPSIIA.

QOYHKIIMOHAIBHO AaKTHUBHAsl IIUTOBUJIHAS JKelie3a MOSIBIAETCS NEPBOM U3
SHAOKPHUHHBIX Kelie3 B mporiecce smOprorenesa. 3aknanaka DK y mmoma dop-
mupyetcs Ha 14—15-i1 Hefene BHYyTpUyTPOOHOTO pa3BUTHSL.

CtpykTypHO-(YHKIIMOHATHLHOW €IUHUIICH TIUTOBHUIHON JKEJIe3bI SBIISIOTCS
domukynel. X komuuectBo 3aBucut oT pazmepoB LK u B cpeqnem cocrapis-
eT okos10 30 MiH. DOIIMKYT UMEET OKPYTIYI0 WM OBAIbHYIO (DOpPMY, CTEHKH
KOTOPOT'O COCTOSIT M3 OJHOTO CJOSI SIMUTEIHUAIBHBIX KJIETOK (TMPOIHUTOB), Jie-
xKarmx Ha 0azanpHON MemOpane. ['pynma u3 20—40 ¢GoInKynoB BMECTE ¢ MEX-
JTOJIbKOBOM COCIMHUTEILHON TKaHBIO, CEThIO KPOBEHOCHBIX U JIMM(PATUICCKUX
COCYJIOB COCTaBJISIFOT JOJIbKY KeJe3bl. JIOJbKH OTIAENS0TCA IpYyr OT JApyra co-
€MHUTEIbHOTKAHHBIMU MIEPErOPOIKAMHU.

B napenxume I1DK paznuuator Tpu tuna kietok A, B u C. OcHOBHYIO Maccy
KJIETOK MapeHXUMbl COCTABJISIOT TUPOLMTHI ((POJUIMKYISApHbIC, WIH A-KJIETKH).
OHHU BBICTHIJIAIOT CTEHKY (OJUTMKYJIOB, B MOJOCTAX KOTOPBIX pacroJjiaraercs
KOJUIOWJ, COAEPKAIIUM €N0 TUPOUIAHBIX TOPMOHOB. KOHIEHTpanus norio-
HICHHOTO oaa BHYTpU TUpouuToB B 300 pa3 BbIlIE, 4YEM B MJIa3Me KPOBH.
B xomnoune 2K Haxonurtcs HoacoaepsKaiiuii OSIIOK mupo2iodyauH, CeKpeTu-
PYEMBbIil TUPOLIUTAMH B IPOCBET (POJUIMKYIIA.

B-kiaerku (AmkeHasn — [ropTiasi) KpynmHee TUPOLUTOB, UMEIOT Y03UHO-
GUIBHYIO HUTOIUIA3MY M OKPYIJIOE LIEHTPAJIbHOE PaclojoKeHHoe sapo. B mu-
TOIUIa3ME ATUX KJIETOK OOHApY>KEHbl OMOre€HHbIE AMUHBI, B TOM YHUCJIE CEPOTO-
HUH. B-kiieTku nossisitorest B Bo3pacte 14—16 ner, ¢ BO3pacToM UX KOJIMYECTBO
BO3pACTAET, IOCTUTas MaKCUMyMa y el B Bo3pacte 50—60 ner.

B mexdomnmukyaspHOM MPOCTPAHCTBE PACIIONOKEHbBI apadoIUKyIsIp-
Hble KJIeTKU uin C-KJeTKH, KOTOpbIe BHIPA0aTHIBAIOT TOPMOH MUPOKATIbYU-
MOHUH, YIACTBYIONIUN B PETYJISAIIMN OOMEHA KAJIbIUs B OPTaHU3ME.

XKenesza Oorato cHaOkeHa KPOBEHOCHBIMH U JUM(PATUYECKHUMU COCYIAMH.
KonunuectBo kpoBu, nporekatroiied uepes 1K 3a Mmunyty, B 3—7 pa3 npeBbliiaet
Maccy CaMoO#l ele3bl U COIMOCTaBUMO C KPOBOCHAOXEHHEM Mo3ra, nepdysueit
KpOBH 4epe3 MOYKHU M IeueHb. AprepuanbsHas KpoBb npurekaet k DK no Bepx-
HUM U HUXKHUM HIUTOBUAHBIM apTepusiM. BEeHO3HBI OTTOK MPOUCXOIUT 4Yepes
NapHbIe BEpXHUE U HIHKHUE IIIUTOBUJIHBIE BEHBI, a Takxke cpeanue BeHnl LK.

NuHepBanys NUTOBUIHOM KeJIe3bl OCYIIECTBISECTCS MOCTTaHIIMOHAPHbI-
MH BOJOKHAMH CUMIIATUYECKOM HEPBHOM CHUCTEMBI M3 BEPXHEr0, CPEIHErO
(rmaBHBIM 00pa3oM) M HHUKHEro HIEHHBIX Y3JI0B CHUMIIATUYECKOIO CTBOJA, a



TAKKC MMapaCUMIIATHYCCKNMHU BOJIOKHAMHU KOTOPBIC TOAXOIAT K KCJIC3C B COCTA-
BC BCPXHCTO M HUKHCTO IT'OPTAaHHBIX HCPBOB.

I'opmonsl 7K nensitcst HA 2 rpynnbI:

1 — liogupoBaHHbIE TOPMOHBI — Mmupoxcun(mempatioomuponut) Ty,
mpuoomuporun Ts;

2 — HeHOJUPOBAHHBIA TOPMOH — MUPOKANLYUMOHUH (KAIbUUMOHUH)

8.1. TupounaHbie rOPMOHBI INMTOBUIHOM KeJie3bl

MompoBaHHBIMK TOPMOHAMH IIMTOBHJIHOM JKEJIe3bl SBISAIOTCS MUPOKCUH
(T4) 1 mpuuoomuponun (T;). Conepxanue T, B kpoBu BhIlIe, yeM T3. OgHako
MeTaboaudeckas akTUBHOCTB T3 B 4—10 pa3 Gosbiiie, yeM Tj.

Hcrounnkom st OMOCHHTE3a SIBISIETCS aMUHOKUCIOTA MUPO3UH U O],
NOCTYMAIIIMKA B opranu3M B Buje noauaoB Na u K wum itiogatos. OOpazoBanue
HOAMPOBAHHBIX TOPMOHOB IPOUCXOJUT B 3 3Tana:

1. Hoouposanue mupo3una npoucxouT B THPOIUTAX (OJUIUKYJIIOB.

2. Konoencayus 2 mMonexkyn uoOmupo3una ¢ oopazosanuem mempatioo-
muponuna (T4) u mputioomuponuna (T3).

3. llocmynnenue mupo2inodyauna 6 auzocomst u ocodoxaeHue Ty u Ts.

TupouaHbie KIETKA CUHTE3UPYIOT U CEKPETUPYIOT B (POJUTUKYJIIBI O0IbULOU
enuKonpomeur — mupozinodynun. Kaxnas Moyekysia THporioOyJinHa COAep-
#KUT 140 aMUHOKUCIIOTHBIX OCTaTKOB THPO3MHA, KOTOPHIE MOCIE UX HOAUpPOBa-
HUSL 00pa3yIOT MUPOUOHBLE 2OPMOHDL.

Mon, ucronp3yeMslil Ui HOIMPOBAHHMS THPO3HHOBBIX OCTATKOB THPOIJIO-
OyJnuHa, MPeBAPUTENBHO MOABEPTaeTC OKUCIECHUIO.

D10 obecneunBaeTcs AercTBUEM (hepMeHTa Hoau-nmepoKcuaasbl (pucy-
HOK 17). OKucieHHbIN WO o AelicTBUeM (pepMeHTa HOAMHA3bI CBA3bIBAET-
csl C OCTaTKaMU TUPO3MHA, 00pa3ysi MOHO- U auiionTupo3nubl (MUT u JJUT),
He oOnajaroniye TOpMOHalNbHON akTUBHOCTHIO. [lpu konmencanumu MU u
JUT o6pa3yrtorcsi TPUIOATHPOHUH M TeTPAlOATHPOHUH (THPOKCHH), SB-
JSFOIIHECS TOPMOHAMH.

OTHOLIEHNE KOHIICHTPAIMM TUPOKCHUHA W TPUHOATHUPOHHUHA B MOJIEKYJIE
TUpOryIodynuHa cocrasisieT 4:1.

MoanpoBaHHbIi THPOrIOGYIHH BMECTE ¢ HPUCOCIUHEHHBIME K HeMy Ts 1
T, HakamIMBaeTcs U XpaHUTCS B (DOJUIMKYJIAX B BUJE KOJIJIOU]IA, BHITOIHSIOLIE-
r'O POJIb JAENO TUPOUIHBIX TOPMOHOB.

Brinenenne ropmonoB 2K B kpoBb K3 PouMKyia NPOUCXOIUT MOCIE
TUJPOJIM3a KaTeCUHAMM B JIN30COMax WM parocomax, ¢ o0Opa3oBaHHEM aK-
TuBHbIX T3 m T4. B HOpMe y denoBeka €XEIHEBHO CEKPETHUPYETCS OKOJIO
70 Mkr T4 1 25 MxT Th.
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Pucynok 17 — buocuHTe3 THPOUAHBIX TOPMOHOB

Tpancnopm T;u T, k mkanam. Ilocrynusmme B kpoBb T3 u T4 HEMenIeH-
HO CBSI3BIBAIOTCA B KPOBU C TpaHCHopTHbIMU Oenkamu (75-80 % — ¢ THpOK-
CUHCBS3BIBAIOIIUM [NIOOYIHHOM, 15 % — ¢ npeansOymunoMm, 5—-10 % — ¢ anb-
OyMHHOM), KOHIIeHTpalus cBoooaHoro T4 B mnasme coctaBiseT 0,04 % ot ero
o6mrero konmuecTna, a T3 — 0,08 %.

B TkaHsx npoucxomut aeroaupoBanue T, ¢ TOMOIIBIO J€WOAUHA3, NIPHU
stom obpazyercsa 60-90 % axtuBHoro Ts, a U3 OCTaNBHOTO KOJIMYECTBA 00pasy-
€TCsl HCAaKTUBHBIA PEBEPCUBHBIN T3.

PeuenTopbl THPOMAHBIX TOPMOHOB NPEACTABIEHBI HECKOJIBKHUMH HE3aBH-
CUMBIMU TyJIaMU fA0EPHbIX, YUMONIASMAMUYECKUX, MUMOXOHOPUATbHBIX De-
UenmopHbuIX 0eK08 U, 803MONCHO, DENKO8 NAA3MAMUYECKUX MEMOPAH.

Buoaornueckoe geyicreue

1. Tupounneie ropMonbl KoHTpoaupytoT cuntre3 PHK B sapax kietok u
pEeryaupyloT CUHTE3 Oellka BO BCEX KJETKax OpraHu3Ma, obecneuueas HoOp-
ManbHblil pocm, pazeumue u Ouggepenyuposky mkaneit u opzanoe. OHu
CHoCOOCTBYIOT Mpoiudepannu KIeToK, AuPpGepeHIUPOBKE TKaHEH CKENETHON U
HEpBHOU cucteM (mpuiioxkenue 9). Tupouibl ABISIOTCS CUHEPTUCTAMU TOPMOHA
pocTa B MOpPSKE MOSBICHUS siiep okocTeHeHus: ckenera. Kpome Toro, T yBe-
mmunBaeT cuHte3 CTI, cmenuduueckn ctumymupys Tpanckpumniuo. Ocobo
BaXHOE 3HAUEHUE OHU UMEIOT Y JETEH, CIIOCOOCTBYS HE TOJBKO (PU3NYECKOMY



pPOCTY, HO 1 HOPMAJILHOMY CO3PEBAHUIO U PA3BUTHIO MO3Tra Kak B SMOpUOTEHE3e,
TaK U B MOCTHATAJIbHOM MEPUO/IE.

Henocratok ropmonos LIDK B geTrckoMm Bo3pacTe NpUBOAUT K MpPEKpa-
HICHUIO POCTA, a AeUIUT UX Npu OEPEMEHHOCTH — K HEJOPa3BUTHUIO MO3Ta
Oynymero pebeHka.

2. 'opMOHBI IIUTOBUAHOM KENE3bI OKA3BIBAIOT 1OI0NHCUMENbHOE UHO- U XPO-
HOmponHoe Oelicmaue, NOGbLIUAIOM YACHOMY CEPOSUHbIX COKPAWEHUN, YOaPHblll
U MUHYMHDIL 00beMbl cepoya U nyibcogoe dasierue (Pe3yabTaT CTUMYJISIIH aJle-
HWIATIIUKJIA3HON CUCTEMBI, YCUJICHUSI CHHTE3a U DKCIIPECCUU HAa MeMOpaHaX MHO-
KapIUOIMTOB aJPEHOPELENTOPOB), HIEPMUCCUBHBIN 3(D(PEKT C KaTeXoJaMHUHAMHU.

3. TupouiHbI€ TOPMOHBI BO3ACHCTBYIOT Ha 00MEH 0€JIKOB, "KMPOB M YI-
JIEBOJ0B, MUHEPAJbHbIH 00MeH. OHU TMOBBIIAIOT AKTUBHOCTH MHOTHX (ep-
MEHTOB, MPEXKIE BCEro, YYaCTBYIONIMX B PACIICIJIEHUU TIUKOreHa (TIIMKOTE€HO-
JI13), MOBBIIIAIOT BCACHIBAHKUE TJIFOKO3bI B KUIIEYHUKE U MHAKTUBAIUIO UHCYJIHU-
Ha B neyeHu. Pa3BuBaoOMIasCs TUNEPTIUKEMUS] CTUMYJIUPYET CEKPELUI0 UHCY-
auHa. Hapymenue Gaianca MeXy CeKpeluell MHCYJIMHA U KOHTPUHCYJISIPHBIM
3((PEeKTOM MOKET BBI3bIBATH TUIIEPTIIMKEMHUIO.

4. 'opMOHBI HIUTOBUIAHOM KEJIE3bI GIUAIOM HA Memabolu3M Xo1ecmepuna,
OKa3bIBAIOT JIMMOJUTHYECKUH 3 (DEKT, yCUITUBAIOT OKUCIICHUE KUPHBIX KUCIOT.

5. VI30BITOK TUPOTOPMOHOB ycuaugaem Kamaooausm sHcupos u beaxos. Bosz-
HUKAeT TOXYyJaHUE C IMOTeped Macchl MU MHTEHCUBHOE MOTpeOJeHHE TKAHSIMU
TJIFOKO3bl U3 KPOBU. Y TUJIU3ALIMS TTIOKO3bI U3 KPOBU BO3MEILIAETCS €€ MOMOJIHE-
HUEM 3a CYET YCUJIEHHOTO paclajia TJIMKOTe€Ha B MEYEHU U Mblax. HTeHCcuB-
HOE€ Pacxo/I0BaHre OEITKOB IPUBOIUT K YBEITMUYCHUIO KOJTMYECTBA a30Ta B MOYE.

6. Ilox Bmusanem Ts u Ty 6 mMumoxonopusx nosvluenue gepmenmamus-
HOU AKMUEHOCMU CONPOBOXKJIAETCA YBEIUYEHUEM WHTEHCUBHOCTH SHEpreThye-
ckoro oomeHa. TupouaHble TOPMOHBI PA300IIAIOT B MUTOXOHAPHUSX OKUCIICHHE
u dochopunupoBaHme, B pe3yibTaTe Bo3pacTaeT 00pa3oBaHre CBOOOTHON TeI-
JIOBOM 3Hepruu Ha (oHe ycmnmBaromerocs aeduiura ATD B kieTke, 4TO -
mutupyetr AT®P-3aBHCUMBIE TPOLIECCHI.

7. Ilox BNIUSITHUEM THUPOUIHBIX TOPMOHOB 3HAUYUTEILHO VEEaIUYUBAECTNCSL OC-
HOo8HOU 0bOmeH. PacteT moTpebieHne KUCIOpOAa U BBIICIECHUE YTIIEKUCIOTHI
OpraHus3M CTaHOBUTCS YYBCTBUTEJIBHBIM K HEJAOCTATKY KHUCIOPOAA U MIIOXO Ie-
pEHOCHUT IpeObIBaHKE Ha OOJIBIIMX BBICOTAX. Teraoo0pa3zoBaHUE 3HAUUTEIILHO
PEBOCXOAUT HOPMY, UTO OOYCIIOBJIEHO KaK MOBBIIIIEHUEM UHTEHCUBHOCTH KJie-
TOYHOTO MeTa0O0JIM3Ma, TaK U YCUJIEHHUEM CHUMIIaTUYecKux BiusHuid. Moarupo-
HUHBI YYacCTBYIOT B (JOPMHUPOBAHUU OTBETHOM peakIMu Ha oxjaxjaeHue. boib-
11as 3aTpaTa 3Hepruu npu padoTe MPUBOAUT K OBICTPOMY YTOMIIEHHIO.

8. Vcunusarom >s¢pghexmuvl xamexonramunog, MOBbILAS YYBCTBUTEINb-
HOCTb aJIpPEHOPELENTOPOB W TOAABIISISE AKTUBHOCTh MOHOAMHWHOKCHJA3bI
(bepMeHTa, MHAKTUBUPYIOUIETO KaTEXOJaMHWHBI). DTU BIUSHUS THUPOUIOB
nposiBisitoTcss B yBenuueHnun YCC, cyxeHuu nepudepuueckux COCYJIOB H
YCUJICHUH PYTUX CUMIATU4YEeCKUX 3P PEKTOB.



Posb ropMOHOB IIUTOBHIHOM kKejle3bl:

+ onpedensaiom pazeumue mM032a N100a U UHMEJLIEKM pebeHKa 6 no-
ciiedyrouiue 2006l HCU3HU;

+ 00ecneuusaom HOPMAIbHbLIL IHEPZEMUYUECKUI 00MeH;

+ NpuU U30bIMKe NOBLLUAION OCHOGHOIL 00MEH;

* CIUMYAUPYIOM culimes 0e/IKa 60 6cex KIemKax Opzanu3ma;

* yuacmeylom ¢ y2neeo0nom oomene;

% CHUIICAIOM YPOBEHD XOJleCmepuna ¢ Kpoeu;

* o0ecneuusalom KOMRIEKC A0ANMAUUOHHBIX PEAKUUIL;

& KOHMPOIUPYIom npoueccvl pOCma U co3pesanuus KOCMHO20 CKelena;

% onpedenaom Kauecmeo penpoOyKmueHozo 300p06b;

Takum oOpazom, mupouonvie 20pMoHbl UMEIOT KU3HEHHO BaXKHOE 3HAUE-
HUE, OHU HEOOXOAUMBI JJIT HOPMAJIBLHOTO YMCTBEHHOT'O U (DU3UUECKOTO pa3-
BUTHUA. Hapsiy ¢ TOpMOHOM pOCTa, OHH OTBEYAIOT 32 HOPMAJILHOE Pa3BUTHUE
KOCTEH CKeJieTa.

8.2. MeToabl 00ci1e10BaHUSA B THPOUTOJIOTUH

OyHKIUIO IIUTOBUAHOW KEJE3bl OLIEHUBAIOT MO COACPKAHHUIO TUPOUJ-
HBIX TOpMOHOB T4, T3, a Takxke tupoTpornHoro ropmoHna (TTT). Ctpykryp-
Hble u3MeHeHus DK nuarHoctupyrorcs MetogaMu BU3yalnu3alvH.

1. luist onpeneneHnss KOHUEHTPAUU TOPMOHOB B CBIBOPOTKE KPOBHU HC-
IIOJIB3YIOT METOAbl PAAMOMMMYHHOI0 U MMMYHOGEPMEHTHOI0 aHAJIM30B,
KOTOpbIe SIBJISIOTCS HanOojee 4yBCTBUTEIbHBIMU U TOYHBIMHU JJISI OLIEHKH
¢yukuun K. B HacTosmee BpeMs HIMPOKO HCHOIB3YIOTCA TECTOBBIE Ha-
OOpBI TPETHETO MOKOJICHHUS.

Oco0eHHOCTH Pe3yIbTaTOB TECTOB:

# TTI cunraercs HanboIIee YyBCTBUTEIBHBIM HHUKATOpOoM QyHKImH [1DK;

+ U3MeHeHne KoHueHTparun Ty tipu pernpoksoM oteere TTI mo3Bosiser
JMarHOCTUPOBaTh MaHU(pecTHbIE HapyiieHus GyHkuuu HK;

+ n3MeHenne KoHuentpauuu TTI npu HOpManbHBIX 3HadeHUAX T
CBUJETEIBCTBYET O CYOKIMHUYECKUX TUPOUIHBIX JTUCHYHKIUIX;

+ y HOBOpOXAeHHBIX ypoBeHb TTI' MOKeT GBITH (PU3HOIOTHYECKU BBI-
e peepeHCHbIX 3HAYCHUH;

+ B KPOBH 3JI0POBBIX JIOJEH LUPKYIUPYET ONPEAEIECHHOE KOJIMYECTBO
TUPOTJI00YyINHA.

2. B oOLEKTMHIYECKUX HCCIEIOBAHUSIX MPU TUPOUIHBIX AUCPYHKIHIX
HAOIOJAI0TCSL  XapaKTepHble u3MeHeHus. Hampumep, moBblimieHne (QyHKIUU
K BemeT K yCKOPEHHIO MPOIECCOB KaTtabojanm3Ma MHOTHX BemiecTB. s eu-
nepmupo3a xapakmepHovl HU3KUe yuppvl xoaecmepuna, B TO BpeMs Kak MpU
2unomupo3se Hada0aemcs 6blCOKOe €20 CO0EPHCAHUE 8 CHIBOPOMKE KPOGU.



3. YupTpazBykoBoe uccienoBanue (Y3U) mo3BoisieT O1eHUTh OMOMET-
puto LK mo conorpaduueckomy o0ObeMy opraHa, OLEHUTH CTPYKTypYy H
XOT€HHOCTH, BBISIBUTH y3JIOBbIE 00pa30BaHUs U UX JOKAJIU3AIHUIO.

4. CxanupoBanue XK c¢ pamumodapmmnpenapatrom TexHenuem-99 mo-
3BOJISIET yCTaHOBUTH pacnosioxkenue DK (3arpynunubiii 300) u auddepen-
HHPOBATh «rOpsAYMe» y3.Jbl, KAK NPOsIBJI€HHE MHOT0Y3J10BOI0 TOKCHYe-
CKOro 3002 WJiM TOKCHYecKYI0 ageHomy LK.

8.3. XapakrepHble nposiBJieHUs] U30LITOYHOI
WIH HEJOCTATOYHOI CeKpeluy THPOUIHBIX TOPMOHOB

3a0osieBaHMsl HIUTOBUIHOM Kejie3bl MPUBOJAT K HAPYUICHUIO CEKPELUU
ropMoHoB. Hambonee pacripocTpaHeHHbIMU 3a00JIE€BaHUSIMU SIBIISIOTCS: 2UHO-
mupo3, MupomoKcuKo3, IH0eMudecKuil y3i1060u u oughghysusiit 300, a maxsuce
mupououmel.

THpPOTOKCUKO3 — cocmosaHnue, 6vl36aHHOE CHMOUKUM NOBbIULEHUEM
YPOBHA MUPOUOHBIX 20pMOH06. VIHOT1a 1511 0003HAYCHUS DTOT'O COCTOSTHUS
UCITOJIB3YETCSI TEPMHUH FHNEPTUPO3 (TUTIEP — MHOTO, U30BITOK) — TOBBIIIICHHE
¢ynkun LK. Tem He MeHee, TEPMUH «TUPOTOKCUKO3» (OyKBaJIbHO — OTpaB-
JIEHWEe TUPOUIHBIMH TOPMOHAMHU) OoJjiee aJeKBAaTHO OTPakaeT CyTh 3aboiie-
BaHMUS, T. K. OOJIbIIMHCTBO CUMITOMOB O0YCJIOBIIEHO TOKCUYECKUM JEUCTBUE
TUPOUJHBIX TOPMOHOB Ha TKAHUW OopraHu3Ma. [ unepmupo3 ompaxcaem JIuulb
nosvluieHue KOHYeHmpayuyu mupouoHvlx 20PMOHOS.

[Ipy TUPOTOKCHUKO3E METa0OJUYECKHE TMPOIECChl MPOTEKAIOT C TMOBBI-
IIIEHHOW MHTEHCUBHOCTBIO, COITPOBOXKIAsICh KaTabOJIM3MOM KUPOB U OEIIKOB,
aKTUBAlLIMEH TJIIOKOHEOreHe3a BCJIEACTBUE KOHTPUHCYJSIPHOTO JIEHCTBUS W3-
OBITKA TUPOUIHBIX TOPMOHOB. XapaKTEPHBIM CUMITOMOM IPHU ITOM SIBJISICT-
Csl CHU)KEHUE MacChl Te€Jla IPU COXPAHEHHOM MJIU MOBBIIIEHHOM aMIEeTUTE.

N3MeHeHUs ICUXUKU OTMEYAIOTCS MPaKTUYECKU y BceX 0oJbHBIX. Hau-
OoJiee XapaKTEPHBIMH MPU3HAKAMH HapylieHus: HYHKIINU HEPBHOW CHCTEMBbI
U ICUXUYECKOUN JIeATEIbHOCTHU NPU TUIEPTUPO3E SIBIISCTCS:

+ MOBBLINIEHHAS] HEPBHAS M IICUXHYECKAas BO30YIUMOCTh;

+ YyBCTBO HEMOTHBHPOBAHHOI0 0ECIOKOCTBA U CTPAX;

+ TpemMop TeJia U NAJbIEB PYK;

% IMOIHMOHAIHLHASY HEYPABHOBEIIEHHOCTh, HEPBO3HOCTD;

# HApYIIEeHHEe KOHIEHTPAIMH M M0CJIeI0BATEIbHOCTH MBICJIEI.

[TaMeHTBl CTAHOBATCA CYemJIUBLIMU, 6030YHCOCHHBIMU, IMOUUO-
HanbHo nadunvhbimu. HactpoeHue y OOJBbHBIX MEHSIETCS OUY€Hb OBICTPO OT
2idhopuu 0o denpeccuu, 4acmo nOA8AAEMCsA NIAKCUBOCHLD.

MHorue nmauvMeHTbl ONMUCHIBAIOT MOCTOSSHHOE YYBCTBO KApa U CHJIb-
HYI0 NMOTJHUBOCTD, JAXXKE MPU OTKPBITHIX OKHAX B XOJOJHYIO MOTOAY, M3-3a
4ero Ko)ka Takux OOJBHBIX BCErAa ropsyas U BiaxkHas. YacTo BO3HUKAIOT
NMPWJIMBBI KPOBU K BEpXHEW MOJOBUHE TYJIOBUIIA, IIEE, JTUILLY.




IMopakeHue KOCTHO-MBIIIEYHOH CUCTEMBI TIPOSBISACTCA CIa00CThIO U
aTpodueil MBI, a TaK’)Ke THPOTOKCUYECKHUM TpemMopoMm (cumntom Ma-
pHu) — MEJKOE ApOXKaHHE, KOTOPOE XOPOIIO 3aMETHO Ha MallbllaX BBITSHY-
ThIX pyK. [lOBBIIIEHHBIA YPOBEHb THUPOUJHBIX TOPMOHOB TMPHUBOJUT K
YMEHbIIECHUI) 3aMACOB_KaJbUUfA B KOCTHOH TKAHM, YTO YBEJIMYUBAET
PUCK BO3HUKHOBEHUS OCTEONMOPO3a U MepPeIOMOB.

[Tpu nanenanuu LK y GonbmmHCTBa NAlIMEHTOB C THPOTOKCUKO30M
BBISIBIIIETCS 300, OJTHAKO OBIBAIOT CIy4yald TUPOTOKCUKO3a MPU HOPMAJIbHBIX
paszmepax K unu 3arpyJuHHOTO pacnojokeHus 300a.

[lopaxkenue cepaua MpU TUPOTOKCHMKO3€ 3aBUCUT OT BO3pacra: 4em
cTaplie BO3pacT, TeM ObICTpee HapacTaeT JAEKOMIIEHCAIUs C pa3BUTHE HEJOC-
TaTOYHOCTU KpOoBooOpanieHus. HanbGomnee yacTbiMu CUMIITOMAMU SIBJISIFOTCS

+ yuawennoe cepoyeduenue ¢ nokoe ¢ Hapacmanuem npu Qusuue-
CKOU Hazpy3Ke;

* HapyuwieHue npasuIbHOZ0 pUMMA;

* yeesiuuenue cKopocmu KpoeomoKa;

+ noevlULenUEe CUCMONUYUECKO20 U CHUdCEHUE duacmoauyeckozo AJl;

+ cepoeunan HedoCmamouHocms.

[Ipy TUPOTOKCHKO3€ MOTYT BBISBIISIThCS 21a3Hble_cumnmombl. OTHUMU
13 HanboJiee YacThIX CUMIITOMOB MOBbIIeHHON akTuBHOCTH LK sBnstorcs:

* peokoe muzanue;

% noevluwennolil 01ecK 2nasz;

* wupoKoe packpvimue 21aznvlx uieneii (o10cKa cKepovl HAd PadysHCKoil).

BONBIIMHCTBO ONMMCAHHBIX APYTUX IJIa3HBIX CUMIOTOMOB SIBIISIFOTCS MPOSB-
JICHUSIMA ayTOUMMYHHOM O(TalbMOIATUH, YaCTO COMpPOBOXKAAronie nuddys-
HBI TOKCHYECKUN 300, BCIEACTBHE NEPEKPECTHOTO JCUCTBUS ayTOAHTHUTEN Ha
TKaHu 1a3a. K TakuMm cuMnToMaMm OTHOCSATCS:

* OMeUHOCMb U ZUNEPRUZMEHMAUUA €K

+ c6emoboa3nb, cllezomeuenue, pe3b 6 21a3ax;

+ IK30(hmanvm, unvekuua cKkuep;

% omcymcmeue Koneepzenyuu (Hee03MONCHOCH KOHUCHMPAUUU 630Pa);

+ Ounnonus (06oenue 6 21a3ax), Kocoznasue, napes 630pa;

* U3bA3G/ICHUE PO20BUNDL, CHUIICCHUE 3DCHUAL

Auddvy3nblii_Tokcudeckmii 300. Hanbonee yacToil mpuImHONU THUPO-
TOKCHKO3a fiBJseTca TuPPy3Hbiid Tokcnueckui 300 (AT3), nau 60s1e3Hb
I'peiiBca — basenosa.

3aboneBanue BrepBoie onucanu Podept Ixkeiimc I'peiisc B 1835 roay B
Npnannuu, a B 1840 r., Hemenkuii Bpau Kapa Anoas¢d ¢on basenos B ['epma-
HUM, KOTOPBIN BBIACIWI «Mep3e0yprekyw Tpuaay» — OK30DTAJIbM, TA-
XUKAPUA, 30B).

AT3 aBnseTcs ayTOMMMYHHBIM 3a00JieBaHHEM, U [I03TOMY MOXKET CO-
YeTaeTcs ¢ APYTMMHU ayTOMMMYHHBIMU 3a0oseBanusiMu. Hanbomnee gacto 3a-




OoneBaHue BcTpeuaeTcs B Bozpacte 20—40 nmet, HO UMEIOTCS ciaydau 3adoie-
BAHUS B MOXWJIOM U I€TCKOM BO3pacTe, U 1a’Ke Y HOBOPOKACHHBIX.
MexaHu3MOM pa3BUTHS ayTOMMMYHHOIO mnpouecca npu T3 sBisercs
BbIpa00TKAa MMMYHHOH CHCTEMO#l 0COOBIX AHTHTEJ, HANPABJEHHBIX K
peuentopy TTI' na kaerkax HIZK. IIpu sTOM Kesie3a MOCTOSIHHO HaXO-
AMTCH B COCTOSSHUU NMOBBIIIEHHOH CTUMYJSIHMH, YTO NMPUBOAHUT K YyBe-
JUYCHHI0O KOHIEHTPAIMH ee TOPMOHOB B KpoBH. /[T3 compoBoxnaercs
CUMITOMaMHU TUPOTOKCUKO3a, a Takke yBenuueHueM LK (3000m).

Y3i0BbIe 3200/1eBaHUA IUTOBUIHOM KeJe3bl

Oobpa3oBanue y310B B LI[DK MoxeT nmpoucxoauTh BCIEACTBHE AepUIUTA
flona, 4To cBsi3aHO ¢ rUnepTpodueil GoauKywIoB U HOPMUPOBAHUEM KOJLIO-
UIHOTO y3ioBoro 300a. Y3mel LK MoryT moaBepraThcs KUCTO3HOM JereHepa-
1y ¢ (GOpPMHPOBAHHWEM KHCT PA3IMYHBIX pa3MepoOB. XPOHUYECKHM HOIHBIN
ne(ULIUAT MOXKET MPHUBOJIUTH K AKTUBUPYIOIIUM MYTallMsSIM T'€HOB PELENTOPOB
TTI' m pa3sBUTHIO THPOUIHOM aBTOHOMMH. IIpy 3TOM THUPOLMTBI HE KOHTPOJIHM-
pytorcst TTI' u cekpeTupyroT MOBBIIIEHHOE KOJIMYECTBO TUPOUIHBIX TOPMOHOB,
YTO COIPOBOXKAAETCS CUMITOMaMH THPOTOKCHKO3a. 3a0oJieBaHHE HOCUT Ha-
3BaHUE MHOT0Y3JIOBOI'O TOKCHYECKOI0 300a, M1 HanOojee 4acTO BCTPEUYAETCs B
CpPEIOHEM U ITOKUIIOM BO3pacTe.

TupoToKcHKO03 TakKe MOKET HAOIIOAATHCS IIPU IPYTUX COCTOSHUSX:

+ Tokcrueckas agenoma 1K (6onesns ITnammepa);

# ayTOMMMYHHBI THPOUIWT C XAITUTOKCHKO30M BCJCICTBHE IMOBBIIICH-
HOT'O LIUTOJIN3a TUPOLUTOB C BBIXOJIOM M30bITKA TUPOUIHBIX TOPMOHOB B KPOBb;

+ [IOBBIIIICHHOE TTOTPeOJIeH e HoMa MOKET NPUBOIUTH K THPOTOKCHKO3Y,
0COOCHHO Ha (JOHE TUPOUTHON aBTOHOMHUH (aMHUOIOPOHOBBIA TUPOTOKCHKO3);

% [1EPE03UPOBKA THPOHUIHBIX TOPMOHOB IIPHU JIEYEHUH TUIIOTUPO3a;

# noBpIIeHHOe 00pasoBanue TTI rumou3oM, NPUBOAAIIEE K IIOCTOSH-
Hoit ctumyJsitiuu LIDK (Tokcnueckast anenoma runodusa).

I'unoTupo3 — 3aboseBaHue, BO3HUKAIOIIEE, B PE3YJIbTaTe HEJOCTATOUHO-
ro oOecreyeHus OpraHOB W TKAaHEH TOpPMOHAMH IIUTOBMJIHOM Keye3bl U3-3a
CHUKEHUS YPOBHS MPOAYKIIMU TUPOUIHBIX TOPMOHOB (PUCYHOK 18).

Paznuyaror:

1) nepeuunwiit (ipu NOpa)KEHUU NIUTOBUIHON KEJE3bI);

2) emopuuHblil uau yeHmpaabHulil (IPYU MOpaKEHUU TUNOPHU3a W/ WU TH-
noTtajgamyca).

WHorna neHTpaibHbI TUIOTUPO3 PA3IEISIIOT HA BTOPUYHBIN (runodusap-
HBII) U TPETUYHBINA (TUITOTATaMUYECKUI).

[To Tonnueckoil xapakTepucTuke B 99 % ciayyaeB NpUYMHOM IMIIOTHPO-
3a saBjasiercs nopaxenue camoii 2K (mepBuynblii runorupos), as 1 % —
NnopakeHne runogusa WM runorajamyca (BTOpUYHbIM THIOTHPO3).



Ilepeuunviit cunomupo3 4aue BO3HUKACT BCIEICTBUE ayTOMMMYHHOTO
TUPOMJINTA, a Takxke mnocie oneparuBHoro yaaneHus DK (tupoumskromunn)
WIN Jy4YEeBOTO JIedeHHs! (paanoioaTepann) TOKCUYECKOro 300a. BpoxxaeHHbIi
HNEPBUYHBIN THIOTUPO3 MOKET OBbITh CBsI3aH ¢ rumoruiasuei m amnazuend DK
Wi (pepMEeHTATUBHBIMU Ae(PEKTaMU CHHTE3a TUPOUIHBIX TOPMOHOB. BTopuu-
HBIM WM LEHTPAIbHBIA TMIIOTUPO3 BO3HHUKAET BCIIEICTBHE YEPEIHO-MO3TOBBIX
TpaBM, B TOM YHCJI€ POJOBBIX, onyxoJjel runodusa (XxpoMopoOHbIE aICHOMBI),
HENpOUH(pEKLNH ¢ BOBICUEHUEM THIIOTAJIaMyCa, UILIEMUYECKUX TIOPAKEHUN THU-
nodu3a, KPOBOU3IMSHUN, a TAKKE MOYKET Pa3BUTHCA IMOCIIE JIy4E€BOTO WJIU Olle-
PaTUBHOTO JICYEHHUS aJICHOM THIIo(pu3a.

HOPMA MNepauuHbIA BropuUHLii}
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Pucynoxk 18 — IlpuunHbI pasBUTHA THNIOTHPO32

I'mnoTupo3 — cocTtosiHue, 0OOYCIOBICHHOE IIUTEIbHBIM, CTOMKHM He-
noctatkoMm ropmoHoB LK — BcTpevaercs y 19 u3 1000 skenmun, n'y 1 u3
1000 myskumnH. HecMoTps Ha Takyro pacnpOCTPaHEHHOCTh, TUIIOTUPO3 YACTO
JUTUTEIbHOE BpEMS HE BBIABISETCS. DTO OTYACTU OOYCIOBJIEHO TE€M, YTO 3a-
OoJieBaHUE MMEET MOCTENEHHOE HAYajo U CTepThie, HECIEUU(PUIECKUE CUM-
NTOMBI, KOTOPBIE PACLEHUBAIOTCA BHAaYaJIe KAaK Pe3yJbTaT MNEPEyTOMIICHUS,
npyrux 3aboneBaHuii, 6epeMeHHocTH. [Ipu runotupose B opraHusmMe 3ame-
JSFOTCSL BCE MPOLECCHI.

HanOonee xapakTepHbIMU NIPU3HAKU TUIIOTUPO3a SBIISIIOTCS:

» omeuyHOCmb 6cex mKaHell U Op2aH08 — MUKcedema BCIEICTBUE Ha-
KOIUIEHUS] KHMCIBIX TNIMKO3aMHUHOTJMKAHOB (MYKONPOTEUIO0B), 00JIalarolnX
BBICOKOU THAPO(PUIBHOCTHIO;

» CHudMceHue 0CHO8HO20 0OMmena;

» mopmoiicenue 0e1K06020 cunmesa;

» 2unepxonecmepuHomus u OUCIURUOCMUSL;



» CHUJICeHUEe NOOBUNCHOCMU HEPEHBIX NPOoyeccoé (CHWKCHUE IaMsTH,
3aTOPMOYXKEHHOCTb).

B ycnoBusix HemocTaTka THPOUIHBIX TOPMOHOB SHEPTHS 00pa3yeTcsi C MEHb-
el MHTCHCUBHOCTBIO, YTO IMPHBOJUT K TOCTOSHHOH 3S0KOCTH W TTOHMKCHUIO
TeMIieparypsl Tena. J{pyriuM IposiBIeHHEM TUIIOTHPO3a MOXKET OBITh CKIIOHHOCTB K
YaCThIM MH(EKIUAM, YTO 0OYCIOBICHO OTCYTCTBUEM CTHUMYJIHUPYIOIIETO BIHSHUS
THUPOUTHBIX TOPMOHOB Ha UIMMYHHYIO cucteMy. OJJHIM W3 OCHOBHBIX CHMIITOMOB
TUTIOTUPO3a SBJISETCS TIOCTOSTHHAS CJ1a00CTh UM YYBCTBO YCTAJIOCTH, AaXe MO YT-
pam. [TarueHToB OECITOKOSAT TOJIOBHBIE OOJIH, 9aCTO — OOJIM B MBIIIIAX, CyCTaBaXx.

OnemeHHe B pyKax, 4acTo HaOI0aeMoe y TalMeHToB, 00YCIIOBIICHO ClIaBIie-
HHEM HEPBOB OTEYHBIMHU TKAaHSIMH B KaHaJe 3arsicThs. Koxa CTaHOBUTCS OTEYHOM,
CYXOii, BOJIOCHI ¥ HOTTH TYCKJIBIMH M JIOMKUMH. Hapsimy ¢ ¢usuyeckoii 3aTopMo-
’KEHHOCTBIO, HAOMIOAETCs M YMCTBEHHAS 3aTOPMOKEHHOCTb, CHY)KEHHE TTAMSITH.

[lpu TumoTHpo3e U3-3a OTeKa TKAHEH MPOMCXOAUT OTEK BEK, HeYeTKoe
3peHHe, CHIDKEHHUE CTyXa, 3BOH B yIax. ['0J10c — u3-3a 0TeKa TOJI0COBBIX CBA-
30K — CTaHOBHTHCS HU3KUM; XPHUILIBIM, peUb MEJJICHHAS, HEBHSATHASI.

3aMe/IeHHe THIIEBAPUTEIBHBIX MPOIECCOB MPUBOAUT K YACTBIM 3aIio-
pam. OTHEM U3 CaMbIX CEPHE3HBIX MPOSBICHUI THIOTUPO3a SBISETCS MOpa-
JKeHue cepaua: HaOmogaeTcs Opanukapaus meHee 60 ymapoB B MuHyTYy. Ha
¢oHE THMOTHPO3a IMOBHIIIAETCS YPOBEHb XOJECTEPUHA B KPOBU, YTO MOXKET
NPUBECTH K Pa3BUTHIO aTEPOCKIIEPO3a COCYIOB CEpJlla U HMIIEMUYECKOH 00-
Je3Hu (OTIIOKEHHE OJSIIEK XOJIeCTeprHa B COCYaxX, CYyKEHUE UX MPOCBETa U
YMEHBIICHUE TOCTABKH KHCJIOPOJa K CEPJIly), OCHOBHBIM MPOSIBICHUEM KOTO-
PO SIBISIETCSI CTEHOKAPAUSI — pe3Kas 00J1b 32 TPYANHOI WIN 3aTPpyAHEHHE
npu xoab0e, mogbLeMe Mo JecTHHIE.

VY OoNbIIMHCTBA JKEHUIMH HAOJIONAeTCs PacCTPOHMCTBA MEHCTPYaJTbHOM
GyHKIMH. MEHCTpyarii MOTYT CTaTh OOHMIIbHEE, JUTUTEIbHEES WM MTPEKPATUTh-
csl coBceM. MHOTHE >KEHIIMHBI TIPU TUTIOTUPO3€ BIIEPBBIC OOPAIIAIOTCS K THHE-
KOJIOTY ¢ ’ajo00i Ha Oecrioiue, TMCMEHOPEIO W aMEHOPETO.

Y cTaHoBI€HO, YTO TUIOTUPO30M cTpanaet ot 18 no 14 % mroaeit, Hanpas-
JICHHBIX K CHEIHAJHCTy C JUArHO30M «Jaerpeccus». JJOBOJBHO 4acTo ATH ABa
3a00JIeBaHUSl TPYAHO OTIUYHUTH, OCOOEHHO B JEOIOTE THMOTHPO3a, KOrja Je-
npeccust MOKET OBITh €TMHCTBEHHBIM CHUMITTOMOM.

DHIeMUYeCcKUH 300. JT0 3a00J€BaHNE BCTPEUACTCS B ONPE/IEICHHBIX T'€0-
rpauyecKkux paiioHax ¢ HEIOCTATOYHOCTBIO H0J1a B OKPY’KaIOIEH cpelie U Xa-
pakrepusyercs ysenuueHueM LK. Ilo nanaeiM BO3, B Mupe HacuuThIBaeTCs
oonee 200 MiH OOJIBHBIX SHAEMHUYECKUM 3000M. B Mupe cyiiecTByeT MHOTO
palioHaMu CO CHW>KEHHBIM coziepkaHueM hoja. OHM Ha3bIBAOTCS palilOHBI HOJ-
HOM sHAemun. PecnyOnnka bemapych Takke OTHOCHTCS K TakuM paifoHam. B
3THX MECTHOCTSX Yallle BCTpeyaeTcs 300, KOTOPBIA HOCUT Ha3BAaHUE dHIAEMHUYE-
ckoro. HoBopo:KIeHHbIe B TAKHX PernOHAX MMEIT BBICOKHI PHCK pa3BH-
THA BPOKIAEHHOI0 I'MIIOTHPO3a, HAPYIIEHHH (PYHKIUI HEPBHON CHCTEMBI.




BO3 npemyioxuiia cnenyromue KpUTEPUH OLIEHKH BBIPAKEHHOCTU MOIHOM 3H-
JIEMHUH B TOU WJIM UHOM MECTHOCTH:

# pacHpoOCTPAHEHHOCTH 3002 (0 TAHHBIM NAJBNAIUH H YJIbTPa3BY-
KOBOIi 0MOMETPHH);

% 110 YpoBHIO THpOTpOnHOro ropmona (TTI);

+ 110 KOHIEHTPAIIHH THPOTJI00Y IHHA;

+ 10 MeaHaHe HOTYPHH.

300 MOXxeT ObITh pAaBHOMEPHBIM BO Bcel keneze — anuddy3Hbiid 300, win
OTPAaHUYMBATHCA KAKUM-THO0 y4acTKOM, C (OpMHUPOBAHUEM Y3JI0BOr0 00pa3o-
BaHUA — Y3JI0BOii 300.

Camas gactas npuunHa pa3sutus 300a (90 %) — nedbunur roxa. Hemoc-
TaTOK MOCTYIUJICHUS HOJa B OPraHW3M NPUBOAUT K CHUKEHUIO €r0 COACPKAHUS
B [IDK. B oTBeT Ha 3TO MOBBIIAETCS YyBCTBUTENBHOCTh KieToK K k cTumy-
mupytomemy neiicteuto TTT. B cBoto ouepenn, TTI' obmamaeT cCBOMCTBOM CTH-
MynupoBaTh pocT KiIeTok [IDK — TuponuTos 3a cyeT yBenudeHus: ux pamepa u
kosmuectBa. Kpome toro, yposenb TTI' MoxkeT KOMIEHCATOPHO MOBBIIIATHCS B
OTBET Ha CHWKECHHE YPOBHS TUPOUIHBIX TOPMOHOB B KpoBH. B pesynbrare, B
MOJIABJISIFOIIEM OOJIBITMHCTBE CIy4aeB, MPOUCXOIUT hopmupoBanue auddy3Ho-
r0 DYTUPOUAHOTO 300a. Takum 00pa3om, IHAEMUUECKUH 300 SBISIETCS KOMITCH-
CaTOPHOM peakiueld opraHu3Ma B OTBET Ha JePHUIIUT Hoaa, MPeoTBpaIaOIICH
B 3TUX YCJIOBUSIX CHUKEHUE YPOBHS TUPOUIHBIX TOPMOHOB — TMIIOTHPO3a.

[Ipu TspxeneimeM neduiure Hoaa (Korja B OpraHM3M IOCTYIAeT MEHEe
25 MKT 10/1a B IEHb) Pa3BUBAETCS cunomupo3. Tak B pernoHax ¢ HOpMajibHbIM
noTpebeHNuEM HoJa U PETUOHAX YMEPEHHOro AeduimTa ioa uMeeTcs OJuHa-
KOBasi paclpOCTPaHEHHOCTh TMNOTUPO3a. [Ipu MINTENBHO CyIIECTBYIOIIEM 3H-
JEMHUYECKOM 300€, OCOOEHHO €CJIM OH MPOTEKAET C y3J1000Pa30BAHUEM, HEKO-
Topbie KJIeTkH LYK (THpOUUTHI), BHIXOAAT HU3-MOJ PEryJHPYIOLIEro KOH-
Tpoas TTI' m HauMHAKOT BBIPA0ATHIBATH TOPMOHBI ABTOHOMHO. Tak pa3Bu-
Baerca ¢yHkuuoHanbHas aBroHomus LK, mpu nexommnencanuu koTopoit pas-
BHUBAECTCSI THPOTOKCHUKO3.

300 3HAYUTENBHBIX Pa3MEPOB OKA3bIBAET MEXAHWYECKOE JaBJIEHUE Ha CO-
CeJHUE OpTaHbl, U3MEHSAET O0OBEM IlIeH, B PE3yJbTAaTE€ YEr0 MOXKET COMPOBOXK-
JAThCS CIAEAYIOIUMHA CUMIITOMAMH:

* ouckomgopmonm ¢ oonacmu weu;

* YYECMEOM 0as1eHUs, KOMKA 8 20pJie;

% GU3YAILHLIM YeeIUdeHUEeM Ulel;

+ 3ampyOHeHHbIM 2I0MAHUEM;

* UACMbIM HOKAWTUBAHUEM;

+ oxpuniocmuio zonoca.

[Ipy 1IUTEILHOM U TSHKEJIOM JIe(UIIMTE O/1a pa3BUBACTCS IJHAEMHUYECKHI
KPeTHHU3M. XapaKTepHbIE €r0 MPU3HAKU: BBIPAKEHHAS HCUXUYUECKAs U (u3u-
Yyeckas OMCMA10CMb, MAbll POCHM C HENPONOPUUOHATLHBIM DPA36UMUEM
OMOEIbHBIX Yacmeil mya08ulid, pe3Kas NCUXu4ecKas HenoJTHOUEeHHOCHb.




IIpopuiakTHKa IHAEMHYECKOr0 3002

Haubonee sddextuBHO sABIsieTCs MaccoBasi HOAHAsA NPOPUIAKTHKA,
KOTOpasi 3aKJIF0YaeTCs B HOAMPOBAHUH COJIH.

C 1998 r. B PecnnyOnuke benapych mpuHAT HOBBII CTaHAAPT, COTJIACHO KO-
TOpPOMY MOIMPOBAHUE COJIM TMPEAINOIAraeT BHECEHUE HA KaKIbli KUJIOTpPaMM
conmu 40 mr ogata kamus (Mogat OGosee cToek, yem Honua). Ih(HeKTUBHOCTh
#0JTHON NPOGUIAKTUKH KOHTPOJIHPYIOT C MOMOIIBIO MeIMaHbl ioxypun. HMox-
HYI0 00€CIIEYeHHOCTh CUMTAIOT JOCTATOYHOM IMPHU ACKpEIuu Hoaa ¢ Modon 0o-
nee 100 MKr/cyTKH.

NupuBuayanabHas iiogHasi mpodWIaKTHKA Ha3HAYAETCs JIETSAM, TOIPOCT-
KaMm, OEpEeMEHHBIM | JIAKTHPYIOIIUM >KEHIIIMHAM TIOCIIe TIPEBAPUTEIBHOTO 00Ce-
JOBaHMsL. J{J1s1 7TOTO MCTIONB3YIOTCS JIeKapCTBEHHBIE MTPETapaThl HOAHUIA Kausl.

8.4. KanbuuToHMH M ero ¢pu3noJornyeckasi poJib

B mmToBumHON >kenme3e Kpome HOICOAEpKalUX TOPMOHOB oOpasyercs
Kanvyumonun (Mupokaibyumonun), KOTOPBI SBISETCS NENTUIHBIM TOPMO-
HOM, COCTOSIIUMM M3 32-X aMHHOKHCIIOTHBIX OCTaTKOB. MecTtom oOpa3zoBaHHUs
TUPOKAJIBIIUTOHUHA SIBISIIOTCS MapadouuKyssipable kietku (C-kieTkami),
PacCIOJIOKEHHBIE BHE XKEJIE3UCThIX (POJUIMKYJIOB IIMTOBUIHOMN kene3bl. [pucyt-
CTBUE KaAAbUUMOHUHA OOHAPYKEHO METOAAMM PaJHMOMMMYHHOIO aHajiu3a B
CIMHHOMO3IOBOM KHUJIKOCTH, TUIIO(U3€E, BUTIOUKOBOMH JKEJIE3€, JIETKUX, )KETUYHOM
ny3blpe, MEeYeHU U psae Apyrux TkaHed. OpraHaMu-MULIEHSIMH ISl TOPMOHA
SBIISIIOTCA KOCMU, KUMEeYHUK u nouyku. OU3nonornyeckoe 3HaYeHUE BHETHUPO-
UJHBIX UCTOYHUKOB ITPOIYKIMH KAJIBLIUTOHUHA OCTAETCS HA CETOHSI HEACHBIM.

buocuHTE3 W CEKpelusl KalbyumOHUHA PETYIUPYETCS ChIBOPOTOYHOMN
KOHLIEHTpauuen kanbius. [Ipu Bo3pacTaHuu ypoBHS KajblUs B KPOBHU IPOIOP-
[IUOHAJILHO YBEJIIMYUBACTCS MPOIYKIUS Kaabyumonuna u Haoooport. [lpu Hu3-
KOM CBIBOPOTOYHOW KOHUEHTPAIIM MOHOB KaJIbLIUS COAECPKAHNE KaTbLUTOHHMHA
HaXOJUTCSl Ha IPEACIbHO HU3KOM WIIM HE ONPEAEISIEMOM YPOBHE (PUCYHOK 19).
OnuMUHALMs KaJdbLUUTOHWHA OCYLIECTBIISIETCS IEYEHBIO M MOYKAMH, MEPUOA
NOJIY3JIMMUHALIMKU COCTaBIIAET 0K0JI0 10 MUH.

[Ton BIMsIHMEM mupoKanbyumonuna yroeraetcs QyHKIUS OCTEOKIACTOB,
paspylaronmMx KOCTHYIO TKaHb, U aKTUBHUpYETCs (PYHKIUSA 0CTe00JIacTOB, CIO-
COGCTBYIOIMX 0OPA30BAHMIO KOCTHOM TKAHM M MOIJOmeHuto noHoB Ca’' m3
KpoBU. Tupoxkanbyumonun — 20pMOH, AKMUBUPYIOWULN OCMEOCUHme3, npe-
NAMCMEYIOWULl OCIeONneHUuU U 0CMeonopo3y.

Cekpenusi KaJblIUTOHUHA MOXET OBITh BBI3BAHA JCHCTBUEM pPa3IMYHBIX
OMOPETYATOPOB, BKIIIOUASI KAMEXOAAMUHbL, 2AI0KA2OH, 2ACMPUH U XONeUU-
CMOKUHUH, XOTs (PU3UOJOTHUECKOE 3HAUEHUE OTBETHOM pEaklMu Ha 3TU CTH-
MyJIbl HE ONpENENeH0. B KIIMHMUYECKOW MPaKTHKE JJIsl OLIEHKU CEKPELMH Kallb-
UTOHMHA OOBIYHO HCIIOJIb3YIOT MPOBOKAIIMOHHBIN TECT C BBEACHUEM KaJIbIUs



TNIIOKOHATa WM neHTaractpuHa. OcHoBHbIE 3G (EKThl KaJIbLIMTOHWHA HA Opra-
HbI-MHILIEHA MOHO MPEACTABUTh B BUJIE CXEMBI (PUCYHOK 19, npunoxenue 10).

I'unoxkajbuueMUYeCKHii TOPMOH KAJIbIUTOHUH YCHIMBACT BHIBEJACHUE
MOYKaMu U3 KpoBU (yrHeTass peabcopOnuio) kanvyus u hocghama, omnHOBpeE-
MEHHO C yBEJIMYEHUEM peabcopOLMy MarHusl MOBBIIIAET MOCTYIIJICHUE KaJbIUs
u (¢ocdaTta B KOCTH, YBETUUMBAs UX MHUHepaiu3aluio. Bozmoxken crnadbiii 3¢-
(eKT KaJIbLIUTOHNHA, YTHETAIOINN BCAChIBAHUE KaJIbLIUS.

Kposb

KanbuuToHuH

KuweyHuk

Ca/]'/
Y

Pucynok 19 — OcHoBHbIe 3(pPeKThI KAJTBIUTOHNHA HA OPraHbI-MHIICHH

[loBbIlIEHHE KOHUEHTPAUWHU KaJbLUWTOHHWHA SIBISETCS MapKepoOM MeEIyJi-
JIAPHON KapUUHOMBI IIUTOBUIHOM KEJIE3bl — OJHOM M3 CUTHAIBHBIX OITYXOJICH
CHHJIpOMa MHOKECTBEHHBIX dHJIOKPUHHBIX Heorasuil Il tuma.

KanbuUTOHUH BBI3BIBACT yeHemeHue (OYHKYUOHANbHOU AKMUBHOCMU KIle-
TOYHBIX MOMYJSILIUI 0CMEoK1acmos u 0Cmeoyumos , CieaoBaTeIbHO, UHTU-
OupyeT pe3opOIHI0 KOCTHONW TKaHU. DTOT KOMIOHEHT aHTUTUTIEPKAIbITUEMUYC-
CKOT'0 JICMCTBUSI OMOCPEAOBAH MPSIMBIM BIIMSIHUEM KaJbIIUTOHUHA HA OCHE0/1U-
mMu4ecKy aKkmueHOCmb, PA3BUBACTCS B TEUCHUE HECKOIBKUX MUHYT C MOMEH-
Ta CTUMYJIALIMU U ABJISIETCS HE3aBUCUMBIM OT CaMOPETYJIATOPHBIX MEXaHU3MOB
KOCTHOUM TKaHU M (PYHKITUU TIOYEK, TOHKOTO KUIIEYHUKA. B ciydasx CHIKEHHS
PETYIATOPHOTO OanaHca mapaTropMoHa JCHCTBUE KATBIIUTOHWHA MOXKET IPH-
BECTH K Pa3BUTHUIO ZUNOKALbUUEeMUU U 2unogochamemuu.

[Ipr SK30r€HHOM BBEICHUU KAIbUUMIOHUH YTHETAET NEPUCTAIBTUKY KHIIEY-
HUKA U CEKPELIMIO TACTPUHA B JKENYIKE, OTHAKO CTUMYJIMPYET KUILIEYHYIO CEKPELIMIO.

B noukax xajgbIUTOHUH yCUIIMBAET 3KCKpeunto pocharoB, HOHOB KalbIIUs
U HaTpHsi, YTHETAET aKTUBHOCTh |O-THAPOKCHIIA3bl, YTO YMEHBINAECT CUHTE3
KaJIBITUTPHOJIa (OMOJIOTHYECKH aKTUBHOM (hOpMBI BUTamMuHa Dj).

Hannune penentopoB KaJIbIIMTOHMHA B LIEHTPAJIBHOW HEPBHOM CUCTEME
MO3BOJISIET MPEANOJI0KUTH HelPOoMeOuamopHyro poiib 3TOro nenTuaa.

DapMaKoJIOrH4eCKue UCCIEI0BAaHUS KAIBIIMTOHUHA TOKa3alld €ro npomu-
6ogocnanumesbHvle C6OUCMEA, CHOCOOHOCMb YCKOPAMb 3AMNCUBICHUE nepPelo-
MOG U pam, a maKdice AaHMUZUNEPMEH3UBHbIE U YPUKo3ypuueckue hgexmeal.




Hcnonb3oBaHne KalbLUTOHMHA KaK JIEKAPCTBEHHOIO CPEACTBA SIBISETCS
buznonornyeckd 060CHOBAHHBIM MPH COCTOSIHUAX, KOTOPBIE COMPOBOXKIAIOTCS
YCWJICHHEM OCTEOKJIACTUYECKON pe30pOIry KOCTHOW TKAaHHU W BBI3BAHHOU ATUM
TUIIepKAIbIIMEMHAEN. B 3TON CBSI3M KaJIbLUMTOHMH yCHELIIHO MCIOJIB3YETCS IIPH
6onesnu llemkera (medopmMupyromeM OCTEUTE), OCTEONOPO3e U CHHAPOME TH-
NepKaIblIMeMUU. AKTUBHOCTh M3MEpPSIETCS B MEXKIYHAPOJIHBIX eIuHuIax. J¢-
dbekT omHOKpaTHON 103kl mpojospkaerca 6—10 4. B neyeOHON mpakTukKe HC-
MOJIb3YETCS KaJbLIUTOHHUH JIOCOCH.

9. TAPAIIIMTOBU/IHBIE KEJIE3bI

Hapawumosuonvie sceneswr (glandulae parathyroideae; cunonum: oxo-
JIOWUMOBUOHDBLE JHcele3bl, NAPAMUPOUOHDbLE Hcele3bl, INUMEIUATIbHbIE MeTlb-
ya) — >Kele3bl BHYTPEHHEW CEKpeIMH, NPOAYIIUPYIONUE TOPMOH, Y9acTBYIO-
U B PETYJISAINNH KATBIIMEBOTO U hochopHOTO 0OMEHA.

[TapamuTOBHIHBIC JKEJIe3bl PACIIOIATAIOTCS B IMAPEHXHME HIUTOBHUIHOU
KeJe3bl Ha €€ 3aHEH MOBEPXHOCTH Y MOJIFOCOB, HX YUCIIO MOXKET OBITh OT 2 0
6 M.0., B cpenHeM 4.

Ilapamzopmon u ezo ghuzuonozuueckasn ponsp

Hapamzopmon (napamupoudnulii 20pmMon, napamupoKpuH, NAPAMUPUH,
Kanibyumpun) NpeACTaBiIsieT cOO0M MOTUNENTH C MOJEKYJISIPHON Maccoi OKO-
710 9500 [1a, mocTpoeHHbIN U3 84 aMMHOKUCIOTHBIX OCTAaTKOB.

OpraHaMu-MUILIEHSAMHU JJIsl TOPMOHA SIBIISIIOTCSI KOCHU, KUWEYHUK U ROY-
ku (mpunoxenue 11, 12.). 3T0 HENPOHUKAIOIINN TOPMOH, OH B3aMMOJICHCTBYET
C pelenTtopamMu Ha MOBEPXHOCTU KJIETOK OPraHOB-MHILIEHEW, IPU 3TOM IOBbI-
IaeTCs aKTUBHOCTH KJIIETOYHOW aJ€HUJIATIMKIIA3bl U 00pa3yeTcss BTOPUYHBIN
MecceHmkep — HAMO.

KocTu: ropMOH, CBA3BIBAasCh C PELENTOPAMH HAa MOBEPXHOCTU OCTE00JIa-
CTOB U TIOBBIIIASI TEM CaMbiM ypoBeHb TAM®, BBI3BIBACT CHHTE3 UMH OCMEOo-
KAAcm-cmumyaupyrowe2o gakxmopa (unmepaeukun-6) u cHudcaem cunmes oc-
meokaacm-uneudbupyrouweco gpaxmopa (6enox maccou 10 000 Jla). Ilpu B3aumo-
JNEUCTBUU C PelenTOopaMu OCTEOKJIACTOB TOPMOH HAIpPSMYIO aKTUBHPYET 3TH
KJIETKH (TOBBIIIAS CUHTE3 JIM30COMAJIbHBIX (DEPMEHTOB, PACILEIUISAIOMIUX Opra-
HUYECKU MAaTPUKC KOCTH). DTO MPUBOJIUT K BBIXOJY KalbI[Usi B KPOBb. Takum
00paszoM, KoHneunvim Ihhekmom Imoz20 20pMona A611emcsa nOBvIUIEHUE KOH-
UeHmpayuu Kaavyusa u CHUMcenue Konyenmpayuu gocgpamoe ¢ kposu. Pe-
TYJISIUsl CUHTE3a TOPMOHA OCYILECTBIIAECTCS MPSAMbBIM MyTeM: NaJeHUE KOHIEH-
Tpaluy KaJlblMsl B KPOBU BbI3bIBAET MOBBILIEHNE CUHTE3a U CEKPEI[MM TOPMOHA,
a ero MOBBIIIEHHE — OOpaTHbIE MpOoIecChl. | OpMOH MIMTOBUIAHON KeEJe3bl TH-
POKAJIBLIMTOHUH 00JIaJJaeT MPOTUBOIOIOKHBIMU 3((HEKTaMU B OTHOIIEHUU 00-
MeHa Kanbius u Gocdopa B opraHusme.



Kuie4yHuK: mapatropMoH JEUCTBYET OMOCPEIOBAHHO Yepe3 KaIbIUTPH-
0JI, KOTOPBIH yBEIMYMUBACT CHHTE3 dHTeporuTaMu Ca-CBS3BIBAIOIIETO Oelika Ha
UX aluKaJbHOM MoJitoce W akTUBHOCTh Ca-ATd-a3pl Ha 0a3adbHOM MOJIIOCE.
DTO NPUBOJUT K YBEIUYCHHUIO aOCOPOITNH KaJIbIUs B KUIIICUHUKE.

IMouku: mapaTropMoH yMeHbIaeT peadbcopOimto docdara B IUCTAITBHBIX
OTJIeNIaX TIOYEUHBIX KAaHAJBIIEB. 3HAYUTEIBHOE YBEIMYCHNE BhIBeZIeHHS (ochaTon
¢ mouoit (docharypudeckuii 3pPexT mapaTropMoHa) COMPOBONKIACTCS MOHMKE-
HUeM cojiepxkanusi ¢pocopa B kpoBu. HecMoTps Ha HEKOTOpoe ycuieHue peaod-
COpOLIMY KaJbIMs B MOYEUHBIX KaHAIbLIAX MO BIMSHUEM MapaTTOPMOHA, BhIJIEe-
HUE KaJIbIUSI C MOYOM M3-32 HApACTAIOIIEH TMIEPKATBIIMEMUA B KOHEUHOM CUETE
yBenumuuBaercs. [lon BIvsHUEM MapaTtropMoHa B MOYKaX CTUMYJIHPYETCs 00pa3o-
BaHUE aKTUBHOrO MeTabonuTa BUTaMuHa D-1,25-nunokcuxonekanbiudepona, Ko-
TOPBIA CIIOCOOCTBYET YBEIIMUCHHUIO BCACHIBAHMS KaJbIUS W3 KUIIECYHUKA. Ta-
KHM 00pa3oM, JICHCTBUE MapaTrOPMOHA HA BCACHIBAHUE KAJbIIUS U3 KUIICYHU-
Ka MOKET OBITh HE MPSMBIM, & KOCBEHHBIM.

B neHTpajbHON HEPBHOM CHCTEMe ITAPATTOPMOH SIBIISETCS MEAUATOPOM B
AHTUHOIMIICTITUBHON CUCTEME, OKa3bIBAE€T BBHIPAKEHHOE IIEHTPAJIHLHOE aHaJre-
supytoriee (00e300mBaroIee) NelcTBHE.

Iapamzopmon yMeHbBIIAET OTJIOKEHUE KaJblUs B XpycTaIUKe (IIpU He-
XBaTKe ATOT0 TOPMOHA BO3HUKAET KaTapakTa), OKa3bIBA€T KOCBEHHOE BIIMSHUE
Ha BCE KaJbI[M3aBUCUMBbIE (DEPMEHTHI U KaTaM3UPyEMble MU PEaKluu, B T.4.
Ha peakiuu, (GOpMHUPYIOLIME CBEPTHIBAIOLILYIO CUCTEMY KpOoBH. MeTabonu3upy-
€TCsl MapaTrOPMOH B OCHOBHOM B IM€YEHU U MOYKaX, €ro IKCKPEIHs Yepe3 MOUKH
He npeblaeT 1 % OT BBEJAEHHOrO0 B OpraHu3M ropmoHa. Bpems Ouonoruue-
CKOM MOY>KU3HU MapaTropMOHa coCcTaBiisieT 8—20 MUH.

10. PEI'YJIAIIUA TOMEOCTA3A KAJIBIIUA
N ®OCPOPA B OP'AHU3ME

THapawumosuonsie scenezvl CEKPETUPYIOT RAPAM2OPMOH, KOTOPBIA BMe-
CTE€ C KabUUMOHUHOM, SIBIISTFOIIIUMCS €TO aHTarOHUCTOM, U sumamunom D yda-
CTBYIOT B peryssiiuu ooMeHa Kaibius u ¢pocdopa B opranuzme (pucyHok 20).

DOu3noJ0rn4ecKoe 3Ha4YeHHEe HOHOB KAJIbIUS

['maBHBIM memo kanbius u Ghochopa B OpraHu3Me sIBISIIoTCsS KocTu. Jlocta-
TOYHOE TNOCTYIUICHHE 3TUX BELIECTB B OPraHU3M — YCJIOBHE IPABUIBLHON
CTPYKTYpBI KocTeil. B opranusm kambituit 1 pocop MOCTyIarT B OCHOBHOM C
MOJIOYHBIMHU IPOAYKTAMH, YACTUYHO C MACHBIMHU M OBOILIAMM.

Kpome kocTeil Kanbluii MCHOJB3yeTCs A OOecCleueHUs: HOPMaIbHOTO
(GYHKIIMOHUPOBAHMSI CKEJIETHBIX MBI U MUOKapaa. IMEHHO MO3TOMYy OH SIB-
JSI€TCSI TEM DJIEMEHTOB, KOTOPBIM JOJDKEH MOCTYNaTh B OPTaHU3M €KETHEBHO B
ONTUMAIIBHOM KOJIMYECTBE.



Posib noHOB KanpLHA:

> uonvt Ca’* enusiom na npoHUYAEMOCHb K1EMOUHbIX MEMOPaK;

» obecneuusaem pocm u pazeumue Kiemok;

» NOMeHUUupyom aKmueHoCcms hepmenmos;

» Heo0X00umbl 8 npouyecce On1000MeEoOPEeHUA;

» Yyuacmeyom 6 npoueccax c6epmuléaHus Kposu;

» npu cumnamuuecKkoil nepeoaue;

» onpeodensiom 6030y0UMOCMb HEPEHO-MbIUEHHOU CUCHIEMBL.

UemM BbIIIIE IBUTATENIbHAS aKTUBHOCTD YEJIOBEKA, U YeM OBICTpEE B €Tr0 Op-
raHu3Me UIyT OMOXUMHYECKHUE MPOLIECCh, TeM OOJIbIIe KalbIUus eMy TpeOyeT-
cs. [loTpeOHOCTh OpraHu3Ma B KaJlbIIMU TaK)K€ BO3PACTAET B MEPHUO/] TTOJIOBOTO
CO3peBaHus, MPU 3aHATHUAX CHOPTOM, B MEPHO]I MOBBIIMICHHBIX (HU3UOJIOTHYE-
CKMX M HEPBHBIX Harpy3Kax.

CyTouHble HOPMBI TIOTPEOJICHHUS KalbllUsi, pEeKOMeHIyembie BcemupHoii
OpraHM3alKen 31paBOOXPAHCHUS:

1) netu no 6 mecsanes — 210 mr;

2) netu oT 6 1o 12 mecsitieB — 270 Mr;

3) netu ot 1 1o 3 net — 500 wmr;

4) netu ot 4 1o 8 metr — 800 mr;

5) netu ot 9 o 13 mer — 1300 mr;

6) noapoctku oT 14 no 18 net — 1300 wmr;

7) B3pocibie oT 19 1o 50 et — 1000 wmr;

8) B3pocibie crapiie 51 roma — 1200 wmr;

9) 6epeMeHHbIC U KopMsIIie TpyAbto ctapiie 18 mer — 1500 mr.

Kanpiuii ycBauBaeTcsi OpraHu3MOM U3 MUIIKA HE TOJHOCTHIO, Jinuiib 10-50 %
ero abcopOupyeTcst U MocTymaeT B TKaHU. Ho 3To perynmpyemslil mporiecc u
CKOPOCTh €r0 YCBOCHHS Oojiee 3HAUMTEIbHA Y JIeTeH (M0 CpaBHEHUIO C B3pOC-
JIBIMU), Y O€PEMEHHBIX U KOPMSIIIHX.

HawmnyqmuM MCTOYHUKOM KalbIHsl SBJISETCS TBOPOT. MHOTO KaJlbIHs CO-
JIEPIKUTCS B IIETIOM PsAJIe TPOTYKTOB, TAKMX KaK MHH[IAJb, IITUHAT, CHIP, CMETa-
Ha, KYHXyT. Takke Kalbl[Mii B HECKOJbKO MEHBIIUX KOJMYECTBAX MMEETCS B
cenpau, CKyMOpuu, Msice, dhacomu, xjede, GUHUKAX U MPOYHNX MPOAYKTaX.

Bausinne Burtamuna D;, KaJbIMTOHUHA ¥ MAPATTOPMOHA
Ha 00MeH Kaabuus u pocdopa

Bumamun D pacTUTENBHOTO IPOUCXOXKICHHUS HA3BIBAECTCS IP2OKANbUU-
deponom, viin eumamunom D, BuTamMuH D KMBOTHOTO NMPOUCXOKACHUS —
xoaexkanvyugepoiom — eumamunom Ds.

Buramun D; B 00JbIIMX KOJIWYECTBAX COJEPIKUTCS B PhIObEM KHUPE, a TaK-
&Ke o0paszyeTcsl B KOXKE ueoBeKa Mo BO3JACHCTBUEM YIbTPadUOJIETOBBIX JTydeH.
[TpuHATHIA BHYTPh WM OOpa30BaHHBIN B KOXE BHUTAMUH D SBIIIETCS HEAKTHB-
HbIM. OH NOJIBEPraeTcsi XMMHUYECKUM M3MEHEHUSM B NIEYEHH, & OTOM B MOYKaX.




B pesynbTate mpeobpazoBaHuii B ICUCHU X0aeKaIbyugepon ipeBpaiaercs B 25-
2UOpOKcuxoeKanbyugepo, u3 KOTOporo B MOYKaX IPH JASHCTBUH (PepmeHTa
lo-rugpokcuiia3bl 00pa3yeTcs — Kaabyumpuoad. AKTUBHOCTh 3TOTO (epMEHTa
B TMOYKAaX IOBBIIMIACTCS TOM JCHCTBUEM NAPAMUPUHA, SUNOKATbYUEMUU, 2UNO-
Gacamemuu, HO TIO IPUHITUITY OOPATHOM CBSI3U OJIOKUPYETCS KAIbYUMPUOJIOM.

KaabuuTpuo — 3TO CTEpOUIHBIA FOPMOH, KOTOPBIM ITPOHUKAET B KIIET-
KU-MUIIIEHH, CBS3BIBACTCS C BHYTPUKJICTOUHBIMU OCIKOBBHIMU PEIENTOPAMHU B
UTO30IC U Jalee AeicTByeT Ha siapo. OH yBeamumBaer BcackiBanme Ca’ B
KHUIIICUHHUKE, TyTeM 00pa30BaHUs B KJIETKAX KUIIEYHOTO SPUTEIIUS KaTbIIUHCBSI-
3BIBAIOIINX OEJIKOB, KOTOPHIE 3aTeM TPAaHCIOPTHUPYIOT Ca’ M3 KHIICYHHKA B
KJIETKH SIUTENHS, Jajee B CBIBOPOTKY KPOBU M B KOCTU M MBIIIIEIL. B moukax
KaJBIUTPHOJI, CTUMYJIHUPYET peadcopOInio Kanbiius U pocdarTos.

D; mpumensiercs s npoQUIAKTHKA paxuma B TIEPBbIE 3 MeEC. KU3HU.
C 4-5 mec., korja peOeHOK MOIy4aeT BUTaMUH A C MUIIEH.

Yuacrue kaasuurpuoda (1,25 - (OH), - Ds)
B peryJisiiuy 00MeHa KaJIbIus:

> VBennuupaer BcachiBanue Ca’’ 1 (pocaToB B KHIIEUHHKE H HX pead-
COpOILHIO B MPOKCUMAIbHBIX KaHAJIbLIAX MTOYEK.

» TlogaBisieT cekperuro naparropMoHa.

» Perynmupyer KOCTHYI0 MUHEPAIH3AIHIO TyTEM CTUMYJISIIUA aKTHBHOCTH
0CTe00JIaCTOB U JCTIOHUPOBAHHUS KAJIbIUS B KOCTSIX.

» OOecnieunBaeT pocT u JUPHEPEHIINPOBKY KOCTHBIX KIIETOK.

» Y4acTByeT B HEPBHO-MBIIICYHOH TepeIade MEKTPUIESCKOTO HMITYJIbCa U
COKPAILEHUH CKEJIETHBIX MBIIIII.

» VI3MeHsist ypOBEHD KaJIbIIHsI, MOTyJTUPYET UMMYHHBIC PEaKIIUH.

TunokaabIuEeMHAA INanepxansuueMmus
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Pucynok 20 — Mexanu3M peryJjsiiii romeocrasa kajabuus u gocdopa



Ilapamzopmon — 3TO NENTUAHBIA T'OPMOH, BBIJICISIEMBIA B KPOBb Iapa-
HIIUTOBUIHBIMU >kelie3aMU. CTUMYJIUPYET €ro BBIJICJICHHE CHUXKEHUE YPOBHS
KaJIbIIAS B CBIBOPOTKE KPOBH, BHICOKHIA JK€ YPOBEHB KAJIBITUS TOPMO3ZHUT 00pa3o-
BaHME MapartropmoHa. llapaTropMOH cnocOOCTBYET MOBBIIICHUIO COJIEPHKAHUS
KaJIbIUsS U CHIDKeHHIO — (pocdopa B cbiBOpoTKe KpoBU. Kasbiuii BEIMBIBaeTCS
B KPOBb U3 KOCTEH, a TAKIKE YBEJIMUMBAETCA €r0 BCACHIBAHUE B IUILICBAPUTEIb-
HOM TpakTe, a ¢pocdop ynansercs u3 opranusma ¢ Mmodoi. [laparropmon HeoO-
XOJIUM TaKke JIJIsl 00pa30BaHUsl aKTUBHOM (opMbl BUTaMHHA D3 B oukax.

Kanvyumonun — nenTuaHbIA TOPMOH IIUTOBUIHOW JKEJIE3bl. Y BETUYEHUE
YPOBHSI KaJlbliMsg B CHIBOPOTKE KPOBHU CIOCOOCTBYET €ro BhIpaboTke. B mpoTu-
BOIIOJIOKHOCTh MTApaTrOPMOHY OH BbI3BIBAET HAKOIJICHUE KAJIbLUSA B KOCTSAX U
CHUKAET €ro YPOBEHb B CHIBOPOTKE KPOBHU, YMEHbIIAs 00pa3oBaHUE aKTHUBHOM
dbopmbl BuTammuHa D B moukax.

T'unonapamupo3, w1 HEIOCTATOUHOCTh IAPATTOPMOHA, BO3HHUKAIOILAS
BCJIEICTBHE€ ayTOMMMYHHOI'O MOPAXKEHUSI WM ONEPATUBHOIO YJIAJICHHS [IUTOBUI-
HBIX JKEJIe3 WM HapyIIeHHeM repudepudeckoil UyBCTBUTEIBHOCTH K HeMy. Kimmau-
YECKA XapaKTePHU3YeTCs BBIPAKEHHBIMH HapymieHUsIMA  (HOC(HOpPHO-KaTBIIUEBOTO
0oOMEHa U COIMPOBOXKIACTCS MPUCTYINIAMUA TOHUUECKUX U KIIOHUYECKUX CYA0pOr. Xa-
PaKTEPHBIMUA CHMIITOMaMH SIBJIFOTCSI MOJIEPTUBAHUE MUMHWYECKMX MBI JIUIIA,
CMa3M IAJAKONH MYCKYJIaTyphbl KUIIIEYHHKA, MOYETOYHHUKA, HanOosIee OmacHbIMU MO-
I'yT OBITh CYJIOPOTY IbIXaTEIbHBIX MBIIIL, YTO MPUBOAUT K aCHUKCUH U CMEPTH.

['unepnapaTtupo3 — 3T0 U30bITOYHAS MPOAYKIIUS MapaTrTOPMOHA aJICHOMOM
MapalMTOBUIHOM JKeJe3bl WK rumnepruiazuei. KnnHaudyeckn xapakrepusyercs
BBIPOKEHHBIM OCTEOIOPO30M, MepesioMaMu KOCTeH, 00pa30oBaHMEM KOCTHBIX
NOJIOCTEN OyJUl, TUIEPUYBCTBUTEILHOCTRIO U MOBpEXKACHHEM 3y00B. B chiBO-
POTKE KPOBH OTMEYACTCS TUTIEPKATBIIMEMUS, TPUBOISINAS K He(DPOKATBIIUHO3Y
¥ MOYEKaMEHHOU 00JIe3HHU.

JHAOKPUHHASA OCb
I'MIIOTAJNAMYC - AAEHOTUITIO®U3 — KOPA HAJAITOYEYHUKOB

OHJIOKPUHHAsI OChb 2UROMANAMYC — AOEHOZUNOPU3 — KOpA HAONOUYEYHUKOS
UTPaeT BaXKHYIO POJIb BO OOECIICUCHUH KU3HEACATETHHOCTH OpraHU3Ma U €€ pery-
JISITOPHBIE MEXAHW3Mbl OCHOBaHbI Ha 3aKOHE PELMIIPOKHOCTH (pucyHok 21). Oco-
OCHHO Ba)XKHOE 3HAYECHHUE HMMEET 3BEHO KOPTHKOJIMOEPUH — KOPTHKOTPONUH —
KOPTH30J1, 00eCTICUNBAIOIIEe KU3HECTIOCOOHOCTh OpraHu3Ma MpH ISHCTBUM CTpec-
COpHBIX (DaKTOPOB, NpU (HUZNUECKUX, IMOIMOHAILHBIX, YMCTBEHHBIX HArpy3kax H
BO BpeMsi 00JIE3HH, a TAKKe PEryJMpyeT MeTabon3M OeJKOB, dKUPOB, YTIIEBOOB.

Koprukoandepun (kopmuxomponun — peauzunz — 2opmon, KPI') cunre-
3UpPYETCSl B MEJIKOKJIETOUYHBIX Spax runoragamyca. Kopmukonubdepun oxasbl-
BaeT CTUMYJIMPYIOIIEE BIMUSHUE HA KIETKH aJeHOTUnodusa, npoayluupyromnme
npoonuomenanokopmun, u3 xoroporo oopazyercas AKTI, meranoyumcmu-
MYAUPYIOWUITL 20pMOH, B-IHO0PuH U IPYTHUE TIENTUIBI.
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PucyHnok 21-PeuunpoxkHbie MeXaHU3MbI
THIO0TAJIAMO-THNIO(U3APHOH-HAAN0YEeYHUKOBOH OCH

[TomrMo MexaHM3Ma OTpHULIATENHLHON 00paTHOM CBSI3M 0cO00€ 3HAUEHHE IS
aKTUBALlMM HEWPOCEKPETOPHBIX KIETOK rumnoraigamyca, npoxyuupytonmx KPI,
BakHbI BIMAHUS pyrux ctpykryp LIHC, u npexne Bcero, TuMOMYECKOI CUCTEMBI.
Kak nepompancmummep u netipomooynsmop KPI' yqacTByeT B LIeHTpaJIbHON pe-
TYJISALUN BEr€TaTUBHBIX (PYHKIMIA, aKTUBUPYS cumnatuaeckuii oraen BHC.

Kopmuxomponun (adpenokopmuxomponustii 20pmon, AKTI)

Cekpeunst AKTI perynupyercsa TpeMsi OCHOBHBIMH MEXaHU3MaMHU.

Bo-nepeuix, cekpenys AKTI numeer cyTOUHBIA pUTM, YBEJIIMYUBASICh TTOCIIE
3aChIMIaHUsl U JOCTUTas MaKCUMyMa Tepe] TpoOyKICHUEM.

Bo-emopuix, cTpeccOpHbIM BbIICTICHUEM KOPTUKOJIMOEpUHA TIPU JEHCTBUM Ha
OpPraHW3M CWIBHBIX pasapakuTesiel (xomoma, 60k, pusrdeckas Harpy3ka u Jip. ).

B-mpempux, MmexaHu3MOM OTpPUIIATEILHONH OOpaTHOM CBSI3M, TOPMOH Tie-
pudepruyecKoi YHIOKPUHHOMN Kee3bl «KOPTU30» TOPMO3UT BBIJEICHHUE TPOII-
Horo ropmona runoguza «AKTI» u runopusynpapisioniero ropMoHa runora-
Jamyca «KOPTUKOINOEepHUHAY.

Takxe crumynupytomnee aeiicteue Ha cekpennto AKTI, okassiBator ALl
HOpaJApEHAINH U aHTHOTEH3UH I, Topmozsmee — comarocratud. [lo mexanus-
My OTpHUIaTeNbHOM 00paTHOM cBsi3u cuHTe3 U cekperuio AKTI Topmosur mup-
KYJUPYIOLIUNA B KPOBU KOPTU3OJL.

Penenrroper k AKTI' — memOpannbie, cBs3anHble ¢ (G-O€JIKOM, aKTHBU-
PYIOLIUM aICHUIATIUKIIA3HYIO CUCTEMY.

®uznonornueckue 3pdpexter AKTI nmoapazaenstor Ha HAANOYECUHUKOBBIE
Y BHEHAJATIOYEUYHHUKOBBIE.




Haonoueunuxoewie >pdextsl AKTI': cTuMynupyeT poct u pa3BUTHE n)y-
KOBOU U cemuyamoti 30H B KOpe HaJANOYEYHUKOB, a TAK)KE CHHTE3 U BbIJCIICHUE
TOPMOHOB: 21I0KOKOPMUKOUO08 (KOpmu301a U KOpMuKoCmepoua 13 MyuKOBON
30HBI) U B MEHBIIEH CTENEHU N0/108bIX (B OCHOBHOM AHOPO2EHO8 U3 Cemuamoti
30nbl). B HesHaunmtenbHOM creneHn AKTI Takke CTUMYIHpYET BbIIEIICHUE
anb0ocmepona u3 Kiyyoouko6ot 3016l KOPbl HAATIOYEUHHUKOB.

Bunenaonoueunuxosvie pynxkunun AKTI 3akitodaroTcsi B CTUMYJISIIAUA J1U-
NOU3A, NOBLIULEHUU CeKpeYUuL UHCYIUHA U 20PMOHA pOoCcma, a TaKXKe B nosblule-
HUU CUHMe3a MeIAHUHA U YCUTeHUU NUSMEHMAYUU KOHCU.

11. HAAITIOYEYHU KU

Ha,Z[HOIIC‘IHI/IKI/I pacmiojiararoTcsa HaJa IOYKaMHU M COCTOAT M3 ABYX pPa3jid-
Jaromuxcs 110 CBOMM q)YHKHI/ISIM JyacTen — Kopbul HAONOUEUHUKOB KEIIC3UCTOIO
IIPOUCXOKIACHUA U M0O3206020 eeuiecmea, q)OpMI/IPYI-OHICFOC}I N3 CHUMIIaTH4YC-

CKHMX KJIETOK (PUCYHOK 22).
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PucyHnok 22 — CrpoeHue HaaN0O4Ye4YHUKOB

11.1. ®uzunosornyeckasi pojib TOPMOHOB KOPbI HAINMIOYE€YHUKOB

B kope BbIlpabaTbiBaeTcsi TrpyIla CTEPOMAHBIX TOPMOHOB, Ha3bIBAEMBIX
Kopmukouoamu Wi Kopmukocmepouoamu. Kopa HAANOYEUHUKOB CIIYKUT
€IMHCTBEHHBIM HCTOYHUKOM TJIIOKO- U MUHEPAJIOKOPTUKOUIOB B OpraHu3Me.
KopTukouasr sBASIOTCS )KU3HEHHO HEOOXOUMBIMU ISl OPTaHH3Ma TOPMOHAMH,
UX OTCYTCTBUE MPUBOJIUT K CMEPTH.

Kopa naonoueunukog 3annmaet no ooreMy 80 % Bcel jxelie3bl U COCTOUT
U3 TpeX KJIETOYHBIX 30H:

® K1YHOUK08AA 30HA, CEKPETUPYIOIIAsi TOPMOHBI MUHEPATIOKOPTHUKOUIBI (B
OCHOBHOM — aJIbJIOCTEPOH);

® NYuUK06as 30HA, CEKPETUPYIOMIAS TIIFOKOKOPTHKOUIBI (IPEUMYIIECTBECH-
HO KOPTHU30J);

ecemuamas 30Ha, CEKPETUPYIOIIAs MOJIOBbIE TOPMOHBI (aHIPOTEHBI U 3CT-
POTCHBI).




Munepanokopmuxoudvt (anbaoCTepoH, 11-1€30KCUKOPTUKOCTEPOH) SIB-
JSIFOTCSL KU3HEHHO BaXKHBIMU TOPMOHAMHM, TaK Kak T'MOeib OopraHu3Ma Moclie
ylaJeHus] HaJNOYEYHHKOB CBsI3aHA C HEXBATKOM MMEHHO 3THX TOPMOHOB, U
CMEPTh MOXHO NMPEAOTBPATUTh TOJBKO IMYTEM UX BBEICHUS. Y YEOBEKa BaXK-
HEHIIUM U HanboJiee aKTUBHBIM MHUHEPATOKOPTUKOUIOM SIBIISIETCS allbJOCTEPOH
(npunoxenue 13).

Anvdocmepon — TOPMOH CTEPOMIIHOM CTPYKTYPBI, CUHTE3UPYEMbIH W3
xonectepuHa. CyTouHasi CEKpelnsi TOpMOHa COCTaBIsAET B cpenHeM S0-250 Mkr,
cojaepxanue B kpoBu 50—150 Hr/m.

AnbaocTepoH ci1abo CBsI3bIBa€TCS OENKaMH M TPAHCIOPTUPYETCS KakK B
cBoOo1HOI (50 %), Tak u cBa3anHOM (50 %) dopmax. Ilepuox ero nmomypacnaga
COCTaBJISIET OKO0JIO 15 MuHYT. MeTaboiu3upyeTcs: MeUYeHbI0 U YaCTUYHO BbIBO-
auTca ¢ Mouoi. 3a 1 maccax yepe3 neyeHb MHAKTUBUPYETCs 75 % anbaoctepo-
Ha, MPUCYTCTBYIOMIETO B KPOBU. AJIBJOCTEPOH JCHCTBYET Ha crenuduyeckue
BHYTPHKJIETOYHBIE [IUTOIJIA3MATHYECKUE PELETITOPBI.

OOpasyromuecss TOPMOH-PELENTOPHbIE KOMILIEKCHI MPOHUKAIOT B SAPO
KJIETKHU U, CBA3bIBasACh ¢ JJHK, perynupyror Tpanckpunuuoo onpencneHHblx re-
HOB. DTO CTUMYJIHPYET 00pa3oBaHue crnenududeckux uHpopmannonubix PHK,
KOTOpBIE BIMSIOT Ha CUHTE3 O€IKOB U ()EPMEHTOB, PETYIUPYIOIINX, HATPUMED,
noctyrieHue noHoB Na u K B kietky (pucyHok 23).
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Pucynok 23 — MexaHu3Mm peneniuu cCTeponion

Pezynayua cunmeza u cekpeyuu anabO0OcmepoHa OCYIIECTBIAETCS He-
CKOJIbKUMHM MEXaHU3MaMHU: TJIaBHBIA U3 HUX — AHTHOTEH3MHOBBIH. JTO 1aJo
OCHOBAaHHME CUUTATh €r0 YacThI0 PEHMH — AHTMOTEH3MH — AJbJI0CTEPOHOBOM
cucrembl (PAAC) (pucynok 24).
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PucyHok 24 — PeHMH - AaHTHOTEH3MH - AJIbIOCTEPOHOBAsI CUCTEMA

Penun (6e5ok, GpepMeHT) 00pa3yeTCcsi B IOKCHA2IOMEPYIAPHBIX KIEMKAX
MIOYKH, €r0 CUHTE3 U CEKpEelUs PEryIUpPYIOTCS COJIEp>KaHUEeM Kalus U HaTpus B
KPOBH M BJIMSIHUEM KaT€XOJAMHHOB uepe3 [3-aapeHopenentopbl. PeHUH kaTanu3u-
pPYET OTIICTUIEHNE OT aHTHMOTEH3WHOTEHA (0L-TJIO0YJIMH KPOBH, CHHTE3UPYEMBIi
nevyeHbpto) nentujia u3 10 aMMHOKHUCTIOTHBIX OCTaTKOB — aHTMOTeH3uHa I, KoTo-
PBIN 3aTeM MpeBpaIAeTCsl B COCYaX JETKUX IMOJ BIMSIHUEM KOHBEpTa3bl (aHTHO-
TEH3UHIIpeBpaiaroiiero ¢gepmenTta) B anruorensus Il (mentun u3 8§ aMHHOKHC-
JIOTHBIX OCTAaTKOB). AHruoTeH3uH Il sBiSIETCS MOIIHBIM COCYIOCYKHBAIOIIUM
(bakTopoOM U cmumynupyem 8 HAONOYEeUHUKAX CUHME3 U 8blOe/IeHUe AlbOOCMEPOHA.
[ToBBIIIAIOT MPOIYKIIMIO AJTLAOCTEPOHA TAKKE BHICOKOE COJIEP)KAHUE KAWL U HU3-
KO€ — HaTpusl B IIa3Me KpOBH, U B MeHblIel crenenu aericteue AKTI runodusa.

M30bITOK HATpUS W HENOCTATOK KalWs B IJIa3M€ KPOBH, THUIIEPBOJIEMHS
(yBenmmueHue oObeMa MHUPKYIUPYIOMICH KPOBU) M JCHCTBHE aTPUONENTHIOB
(TOPMOHOB, CHHTE3UPYEMBIX THUIMMYHBIMU KapIAOMHUOIIMTAMH TIPEICEPIHiN)
CHIKAIOT CEKPELIHIO AJIbJIOCTEPOHA.

N30bITOYHAS ceKpelusi AJIbJA0CTEPOHA MOXKET MPHUBOJINUTH: K 3aJEPIKKE
HATpPHs, XJIOpa U BOJBI M TIOTEPE Kajusl U BOJAOPOJIA; PA3BUTHIO aJIKaio3a C TH-
neprujipaTaieil U MOsSBICHUEM OTEKOB; THUIIEPBOJICMHHM W THUNEPTEH3UU (I10-
BBIIICHUIO apTEPUATILHOTO AABICHUS KPOBH).

IIpu HexOCTATOYHON CeKpeluM aJbA0CTEPOHAa Pa3BUBACTCS MOTEPs Ha-
TpUsi, XJIOpA U BOJBI, 3aJIepKKa KaIusi U META0OJMYECKUN alui03, Jeruapara-
1M, NaJ€HUE apTepUaTbHOTO JIaBJICHUS U LIOK, IPU OTCYTCTBUM 3aMECTUTEIb-
HOM Teparnuu rudesib OpraHusma.



I'nwokokopmukoudwvi. KiieTky 1my4koBOW 30HBI KOPbI HAANIOYEYHUKOB CHUH-
TE3UPYIOT U CEKPETUPYIOT B KPOBb IIIIOKOKOPTUKOUIBI, OCHOBHBIM U3 KOTOPBIX
SABIIAETCS KOPTU30J.

Kopmu3on — TOpMOH CTEpOUIHON CTPYKTYpHI, IPOU3BOIHOE XOJIECTEPU-
Ha. Ero cyrouHas cekpeuus coctaBisieT B cpegHeM 15-30 wmr, conepkaHue B
KpoBH — 0Kos10 150 Mkr/n. KopTuzon xopoio cBsi3pIBaeTcs ¢ OelKaMu KpOBU
(TpaHCKOPTUHOM U allbOyMUHOM) M TpaHCHOpTUpYyeTcs B cBsizaHHOU (95 %) u
cB0oOoIHOM (5 %) dopmax, mepuoj ero nojypacmnajaa cocTaBisieT okoyio 1-2 u.
MeTabonu3upyeTcsi NIEYeHbI0 U YACTHYHO BBIBOJUTCS C MOYOM.

KopTtuzon neiictByer Ha crnenupuyeckie BHYTPUKIETOUHbIE [IUTOIIa3Ma-
TUYeckue peuentopbl. OOpaszyromuecs: TOPMOH-PELIENTOPHBIE KOMIUIEKCHI TPO-
HUKAIOT B PO KJIETKU U, cBsi3biBasich ¢ JJHK, perynupyror Tpanckpuniiuio on-
peleneHHbIX TeHOB U oOpa3zoBaHue crnenuduueckux mHpopmannoHHsix PHK,
BJIMSIONINX HA CHHTE3 OYEHb MHOTUX O€JIKOB U (JEpMEHTOB.

Brinensaior memaobonuueckue u nememadonuveckue Ihppekmot 2noKo-
KOpMUKOU008.

OcHoBHBIEe MeTa0o0MYecKue 3P PeKThHI INIIKOKOPTHKOM/I0B:

1. CtuMyssiiust TIIIOKOHEOTeHE3a 3a CUET YCWICHHS aKTUBHOCTH U TIOBBI-
IICHUSI CHUHTE3a KIIOYEBHIX (DEPMEHTOB TIIIOKOHEOTCHE3ad, THIECPTIINKEMUI0 |
YCUJICHHE CUHTE3a IIMKOT'eHa B IEUCHH.

2. Ycunenue ruiposn3a 0eJIKOB 10 aMUHOKHUCIIOT (KaTaboIM4ecKoe IeUCT-
BHE€) B OMOPHBIX TKaHIX (KOCTSX, CKEJICTHBIX MBIIIIAX, KOXKE) KpoMe TeUYCHH,
r7ie HaOJIFoJaeTCsl YCUJIEHNE CUHTE3a OeJIKOB.

3. YcKkopeHue JIMIoJu3a 1 OBBIIICHUE COACPKAHUS KUPHBIX KUCIIOT B KPOBH.

4. YcuieHue CeKperuy WHCYJIMHA W3-3a TUIEPTIIMKEMUH U YCUJIEHHOE OT-
JIO’)KEHUE KMpa B BEPXHEWU TOJIOBUHE TENa, KHPOBBIE JIEMO KOTOPHIX HMEIOT
OOJBITYI0 YYBCTBUTEIBHOCTh K MHCYJIUHY, YeM K KOPTH30Jy (OKUpPEHUE TPH
cunjipome Nuenko — KyimHra).

OcHoBHBIE HeMeTa00IMYecKHe, CUCTeMHbIe 3((eKThHI IVIIOKOKOPTHKON/I0B:

1. Yyactue B opMHUpPOBAHUU CTpEcCa U MOBBINICHUE YCTOMYUBOCTH Opra-
HU3Ma K JCHCTBUIO IKCTPEMATBHBIX pa3pakuTeNiel (MIOATOMY, TIFOKOKOPTH-
KOUJBI HA3bIBAIOT aJAlTHBHBIMA TOPMOHAMH). B WX OTCYTCTBUU CHIIBHBIN
CTPECC MOXET BhI3bIBAThH MAJICHUE JTABJICHUS KPOBH, IIIOK U CMEPTh.

2. Cencubunuzanys Ba30MOTOPHOM CUCTEMBI K JICMCTBUIO KaT€XOJIaMHUHOB
(BBIXOJI 0-aJIpEHOPEIIECTITOPOB M3 IMTOIJIA3Mbl Ha KJICTOYHYI0 MeMOpaHy Tia-
KHX MHOIINTOB M YBEIWYCHHE WX CHHTE3a B KJIETKAX) U TOJOXKHUTEIbHOE WHO-
TpOMHOE AeiicTBUE (YBEIIMUEHUE CUIIBbI CEPICUHBIX COKPAIICHUH).

3. [loBbIlIeHHE KPOBOTOKA B KIyOOUKax M yBEIMYECHHE (PUIbTpALIUU, CHU-
JKeHHe peadcopOumu BOJbl (B (PU3MOJOTMYECKUX J103aX KOPTH30JI SIBIISACTCS
¢dbynkunoHanbHeiM aHTaronucrom AJIY). Ilpu HemoctaTke KOpTH307a MOTYT
OBITh OTEKH U3-3a ycuieHus aercteus AJll" u 3agepku BoJIbl B OpraHu3Me.



4. B 60apmMx 032X TIIIOKOKOPTUKOUIBI 001a/1al0T MUHEPATIOKOPTUKOMI-
HOM aKTHBHOCTBIO, T. €. 3a/IeP>KUBAIOT HATPUH, XJIOP U BOJY U CIIOCOOCTBYIOT
BBIBEJICHUIO KaJus U BOJOPOJA U3 OpraHu3Ma.

5. Crumynupyroniee AeCTBHE Ha CKEJIETHYIO MyCKyJaTypy. [lpu Henocrar-
K€ Pa3BUBAETCS MbILIEUHAs CIab0CTh W3-32 HECIIOCOOHOCTH COCYAMCTOM CUCTEMBI
aJIeKBaTHO pearvpoBaTh Ha MOBBIIIEHUE MBIIICUYHOW aKTUBHOCTU. [Ipu n30bITKE
TOPMOHOB aTpOQusi MBIIII U3-3a KaTAOOJIMUECKOro AeMCTBHUSI TOPMOHOB.

6. Ha [THC rmroxokopTUKOMIBI OKa3bIBAIOT BO30YKIarollee AEWCTBUE U
YBEJIMYMBAIOT CKIIOHHOCTh K Cy0pOTaMm.

7. IloBBIIIAIOT BOCIPUUMYHUBOCTh OPTaHOB YYBCTB K JIEUCTBUIO crienudu-
YECKUX Pa3IpaKUTeNIel: BKYCOBBIX, OOOHATEIbHBIX U 3BYKOBBIX.

8. IlogaBmsIFOT KJIETOUHBIA UM FyMOpPaJIbHbIA UMMYHHTET, BBI3bIBAIOT MHBOJIO-
U0 TUMYCa U TMM(PATHYECKUX Y3710B, OKA3bIBAIOT MPSMOE LUTOIMTUYECKOE JICUCT-
BUE Ha JIMMQPOLUTHI U 03UHODIITBI, 00J1/1al0T aHTUAIIEPTHYECKON aKTUBHOCTHIO.

9. Oka3pIBalOT KapOMOHMKAKUIEE U IPOTUBOBOCHAIMTENBHOE ICCTBUE 32
C4€T YrHETeHUs CHHTE3a MPOCTArjaHAMHOB M CTAOWIM3AIUU KJIETOYHBIX MEM-
OpaH (aHTMOKCUJAHTHASI aKTUBHOCTh TOPMOHOB).

10. BbI3piBatoT B OOJBIINX 033X M3BSI3BICHUE CIM3HCTON O00OJIOUKH Ke-
ayaka v 12-nmepcTHON KUIIKH.

11. [loBBIIAKOT YYBCTBUTEIBHOCTh OCTEOKJIACTOB K JIEUCTBUIO MMAPATTOP-
MOHA M CIIOCOOCTBYIOT Pa3BUTHIO OCTEONOPO3a.

12. CriocoOCTBYIOT CHHTE3Y TOPMOHA POCTA, aJipeHAINHA, aHTHoTeH3uHA [1.

PeI‘yJ'IﬂlII/IH CHHTE3a U CCKPCIUMU I'TIOKOKOPTHKOUA0OB

OcymectBisercs AKTI ¢ yyactuem kopTukonubepuHa TUIOTaTaMyca U
UMeEET YETKUE CYTOYHBIE PUTMBI: MAKCUMYM — YTPOM U MUHHMYM — BEYEPOM
U HOUbO (pucyHok 25). Ctpecc ((hu3nueckuii Win MCUXUUECKUI), THUIIOTIINKE-
MU, JINXOPAJKA SBIIIFOTCS MOLUIHBIMM CTUMYJIAMU ITOBBIIICHUS] aKTUBHOCTH '~
0TaaaMo-TUO(U3apHO-HAANOYEYHUKOBON SHIOKPUHHOW OCH U YBEIMUYEHUS
YpOBHsI KOpTH301a KpoBU. [lo MexaHW3My OTpUIATEIhHOW OOpaTHOW CBS3U
KOPTH30JI TTOJABIIAET CeKpelnto KopTukoanoepuna u AKTI .
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PucyHnok 25 — Peryasinusi CHHTe3a ¥ CeKpelyH INIIKOKOPTHKOUI0B



H3obtmounan cekpeyus 2110KOKOPMUKOUOO8 — UNEPKOPMUUUIM (CUH-
opom Hyenxo — Kywunea) nposiBISETCS HAPACTAHUEM MACChI TeJla U JAUCILIA-
CTUYECKUM KUPOOTIIOKEHUEM B 00MacTH JuIa (JTyHOOOpa3HOE JIMI0) U TYJIO-
Buia. /J[uctpodust MpIIIEYHON TKAaHU COMPOBOKIACTCS YTOHUYEHUEM BEPXHUX H
HIDKHUX KOHEYHOCTEH. 3aJiep KKa HaTpHsl, XJopa U BOJbI COIMPOBOXKIAETCS THU-
NepPTeH3UEN U TOJOBHBIMH OOJISIMH, KaXKIOW U MOJUIAUIICUEH, a TaK)Ke THIIOKA-
JUEeMHEN U alikoji030M. M30BITOK KOPTH30Jia BBI3BIBAET TaK)KE YTHETCHUE UM-
MYHHOW CHUCTEMBI U3-32 UHBOJIIOIIUU TUMYCa, IIUTOIU3a JTUMQOIIMTOB U 303UHO-
¢bunoB, CHIKEHUST (DYHKIIMOHAJIBHONW aKTUBHOCTH JAPYTHMX BUIOB JICHKOIIMTOB.
[Ipu 3TOM HaAOIIOAETCS TAKKE YCUIIEHUE PE30POIIMU KOCTHOM TKaHU M 00pa3o-
BAHUE 513B B CIIM3UCTOM kenyaKa. KoHTpuHCYIsipHOE JEeCTBUE KOPTU30Ja TIPH-
BOJIUT K THIEPIIIUKEMHUH U PA3BUTHIO «CTEPOUIHOTO AMAOETa», KOTOPBIM OTHO-
CUTCS K CTICIM(PUICCKOMY THUITY.

Heoocmamounasa cexkpeuus 2ni0KOKOPpmMUKOU008 XapaKTEPU3YETCs Clla-
OOCTBIO, YTOMJIIEMOCTBIO, SMOIMOHAILHON JIAOMIIBHOCTHIO, CHIDKEHHUEM MAaCChI
T€Na, apTEPUAIBHOM TMIIOTCH3UEH, TUIIEPIIMTMEHTAMEN KOXKU. B cBsi3n co CHHU-
KECHHEM PEaKITNH Ha CTPECC OMACHBI JIFOObIC HATPY3KH, KAXK/Iask U3 HUX MOXKET BbI-
3BaTh HAAMOYCYHUKOBBIN KPU3 C OBICTPHIM CMEPTEILHBIM HCXO0JIOM, YTO YUHUTHIBA-
eTcs ipy MHQPEKITNUH, TPaBMe, XUPYPrHUECKOM BMEIIaTeIhCTBE.

Ilonosvie _zopmonsl. Kiietkamu ceTyaTold 30HBI KOPHI HAIANOYCYHUKOB B
KPOBb CEKPETUPYIOTCS TIPEUMYIIECTBEHHO MY)KCKHUE TOJIOBBIE TOPMOHBI (TIPEK-
JIe BCEro, ACTUIAPOIMHAHIPOCTEHANOH U ero 3(Upbl, aHAPOTEHHAsS aKTHBHOCTH
KOTOPBIX CYIIECTBEHHO HWXE, YeM y TECTOCTEPOHA) U B MEHBIIEH Mepe KEeH-
CKHeE TI0JIOBBIE TOPMOHBI (ITPOrecTepoH, 1 7a-mporecTepoH u ap.).

Ilo cmpykmype nonoevle 20pMOHbBI SBISIOTCS CTEPOUTHBIMH COCIHHE-
HUSIMU, LIUPKYJIUPYIOT B KpoBU B cBOOOHOM (20 %) 1 cBsi3anHoi (80 %) dop-
Max, IEUCTBYIOT Ye€pe3 BHYTPHUKJIETOUHBIE IIUTOIIA3MATHYECKUE PEIICTITOPHI.

Du3uonozuueckoe 3Hauenue nojaoevlx 20pmonos. OHU UMEIOT OOJBIIOE
3HAYCHHE B JIETCKOM BO3pacTe, KOT/a AHAOKPUHHAS (DYHKIIUS TOJOBBIX XKEJe3
BBIPOKECHA HE3HAYHUTEIILHO, CTUMYJIUPYIOT Pa3BUTHE TMOJIOBBIX MPU3HAKOB, y4a-
CTBYIOT B (DOPMHUPOBAHHUH IIOJOBOTO TOBEICHUS, OKa3bIBAIOT aHAOOIUYECKOE
JIelicTBHE, IOBBIIIAs CHHTE3 OCJIKA B KOKE, MBIIIICUHON M KOCTHOM TKaHH.

Perysiiust cekpenuy MoJ0OBBIX TOPMOHOB HAAMOYEUYHUKOB OCYIIECTBIISET-
cst AKTI'. M30bITOuHAst CeKperus aHAPOTeHOB HAAMOYSUHUKOB BBI3HIBACT UHTHU-
OupoBaHHE KEHCKUX (depemuHnuzayusn) v yCUICHUE MYKCKUX (MACKYAUHU3A-
Yus) TOJOBBIX MPU3HAKOB. KIIMHWYECKN y KEHIIMH 3TO MPOSBISETCS 080J10Ce-
HUem no myscckomy muny (ycol, 6opooa), amenopeeil, ampoghueti 2pyOHbIX Jice-
sie3 u mamku, ocpyonenuem 20a0ca (HU3Kuti memop), yeeaudenuem MouliueiHol
Maccol u 06bICeHUeM.

BayTpryTpoOHBIN M30BITOK HAAMOYEUYHUKOBBIX AHIPOTEHOB TPUBOIUT K
BUPWJIM3AIUN TUTOZA JKEHCKOTO TI0JIa, COMPOBOXKIaromeecs (HOpMUPOBAHHEM
TEHUTAIANA TI0 TETEPOCEKCyaTbHOMY THUITy. [loCTHaTAIbHO IPOUCXOAUT TIPEK/IL-




BPEMEHHOE II0JIOBOE PA3BUTHE C PAHHUM 3aKpPBITUEM 30H pocTa. Y IIOAA MYXK-
CKOrO I10J1a OTMEYAETCs MIPEXKIAEBPEMEHHOE II0JI0BOE Pa3BUTHUE 10 U30CEKCYallb-
HOMY THUIly U CHWKEHHE JINHEMHOTO POCTA.

Xapaxmepnbie npossneHus u30bimouHol Ui HeO0OCMAamo4Holl CeKpeyuu
20PMOHO8 HAONOYUEYHUKOB

lunog@ynxyus Kopbl HAAMOYECYHUKOB TMPOSIBISIETCS CHUKEHUEM COJIEpXKa-
HUSI KOPTUKOUIHBIX TOPMOHOB M HOCUT Ha3BaHUE TMMOKOPTULIN3M. [TpuunHamu
3TON OOJIE3HH SIBIISIOTCSA MATOJOTHYECKHE MPOLECCHI, pa3pyLIAoIe KOpy Hajl-
MIOYEYHUKOB (ayTOMMMYHHBIM aJpeHanuT, TyOepKyie3), onepalud WIA TUIIO-
mia3ud. ['MnokopTULU3M COMpPOBOXKAAETCS BbIMajeHHEM (YHKIHUUA TIHOKOKOP-
TUKOUJIOB U MUHEPATIOKOPTUKOUIOB, @ MHOTJA MOXET OBbITh MaplMaIbHOE BbI-
NaJICHUE JIUIb TIIFOKOKOPTUKOMAHON (DYHKIIUH.

['MaBHBIMH CUMNOTOMaMH 3TOTO 3a00JIeBaHUS SBJISIOTCS: aJMHAMUS, CHU-
XKeHue oO0beMa IUPKYJIUPYIONIeH KpOBH, apTepuaibHas TUIIOTOHMS, TUIIOTJIU-
KEeMHUsI, TOJIOBOKPYKEHHUE, HeoNpeielieHHble 00U B 00JaCTH *KUBOTA, TOHOCHI,
CHIDKCHHE WJIM MOTeps amlmeTuTa, MoTeps MacChl Tella, MbIIIEYHAs! CIa0O0CTh,
ObICTpast yTOMJISIEMOCTh, MOTEPSI UHTEpeca K KU3HU. OTINIUTEITLHBIN TPU3HAK
XPOHUYECKOW MEPBUYHON HAAMNOYEHUHUKOBOM HEAOCTATOYHOCTU: THIIEPIIUTMEH-
Talys KOKM U CIU3HUCTHIX 00osouek. [IoBhIIIEeHHOE OTIIOKEHHE METaHWHa Ha-
OroaeTcs Ha JOKTSIX M KOJICHSX, MECTaX TPEHUS OJICXK/Ibl, Ha JIAJOHHBIX JTMHU-
SIX, B TOCJIEONEparMoOHHBIX pyOrax. [loremMHeHME KOXKHBIX MOKPOBOB TOYTH
BCerja SIBJIIETCA OJIHAM M3 IMEPBBIX MPOSBICHUN 3a00JIeBaHUs BCIEICTBUE TH-
nepcekperuu AKTIT. Oto 3a0oneBaHue ObLIO BHEPBbIE OMUCAHO AHTIUHCKUM
BpauyoM AJITUCOHOM M Ha3bIBAJIOCh OPOH30BOM 00JI€3HBIO. DJIEKTPOIUTHBIC Ha-
PYLIEHUSI XapaKTEPU3YIOTCS TUIIOHATPUEMUEH, TUIIEPKATMEMHUEN U TUIIEPKAJIb-
LUEMUEN, a TAKIKE CHI)KEHHBIM YPOBHEM KOPTH30J1a B CBIBOPOTKE KPOBH.

[Ipn omyxoyii HAANOYEUYHHKOB TIIIOKOKOPTUKOCTEPOME PAa3BUBACTCA TH-
NEePHPOAYKIUS TIIFOKOKOPTUKOUAOB. DTO TaK HA3bIBAEMBIN MEPBUYHBIN cunep-
Kopmuyusm, uid cuaapom HUyenko — Kywunea. OTMedaeTcss TUIUYHOE JJIS
3TOro 3a00JI€BaHUs OKUPEHUE C N30BITOYHBIM OTJIOKEHHEM Xupa Ha juie (J1y-
HOOOpa3HOE JINII0), B MOJKOXKHOKUPOBOW TKAHU HaJ KIIOYHUIIEH M B 00JacTH
HUKHUX MEHHBIX TT03BOHKOB. KOHEUHOCTH M3-3a aTpo(WU MBIIII YMEHBIIIAOT-
Cs B 00bEME M BBHITIISIAT TOHKMMHU 10 CPABHEHHUIO C TPY3HBIM TyJoBuineM. Ha
KOXX€ BO3HHMKAIOT THOWHUYKOBBIE 3a00JICBaHUS, TIOSBIISIOTCS TOJIOCHI PACTSIKeE-
HUs (CTpUM) CHHE-KpacHoro wiM 6arposoro msera. [Ipu cunapome Mienko —
KymmnHra HapymaeTcst ceKpelysi OJIOBBIX TOPMOHOB, Y KEHIIMH 3TO MPOSIBISAET-
Csl TUCMEHOpEEH WM aMeHOpeel, TMpCyTU3MOM (M30BITOYHOE OBOJIOCEHHE, BbI-
paxkaronieecs B MOSBICHUH YCOB, OOPOJIbI), a TAKKEe B OOMIIBHOM POCTE BOJIOC Ha
KOHEYHOCTSIX U TYJIOBHUILE (TUIIEPTPUXO03); Y MY>KUUH — MOSIBJICHUEM TPU3HAKOB
dbemunuzanuu. [lpu runepkopTUIIM3ME JIEKTPOIUTHBIE HAPYILIEHUS COMPOBOXK-
JAFOTCSL TUIIEPHATPUEMHEN, THUIOKATMEMHUEN U THINOKAJIbLIUEMHUEN, a TaK¥XKE IO-




BBIIIEHHBIM YPOBHEM KOPTH30JIa B CHIBOPOTKE KpoBU. Cpeau CUMITOMOB 3a00-
JIeBaHUS OTMEYAETCSl OCTEONOPO3, HAPYIIEHUE YTIEBOJHOIO OOMEHA U BOCIIAIH-
TEJIbHBIE 3a00JI€BaHUS KETyJOUHO-KUIIIEUHOTO TPAKTa C A3BO0OPA30BAHUEM.

Omnyxoip KiIyOOUKOBOM 30HBI KOPHI HA/IMOYEYHUKOB HOCUT Ha3BaHUE allb-
J0cTepoMa, KOTopasi MpoAyLUUpyeT N30bITOK allbAOCTEPOHA. 3a00JIeBaHUE HOCUT
Ha3BaHHWe CHUHAPOM KOHHA MM MEpBUYHBIN TMIIEPAIbAOCTEPOHU3M. Benymumu
CUMITOMaMH 3a00JI€BaHMsl BJSAIOTCS apTepuaibHasi TUIIEPTEH3US, IIJI0X0 KYyTH-
pyemasi TpaAULMOHHBIMU TMIIOTEH3UBHBIMM IIpPENapaTaMy, TMIIOM30CTEHYPHUS B
VCCIIEIOBAHUM MOYM, TWIIEPHATPUEMHUS U THUIIOKAJIMEMHs, a TAKXKE IOBBILICH-
HBI YPOBEHb aJIbJOCTEPOHA B CHIBOPOTKE KpoBU. [l auddepeHnnanbHon au-
arHOCTHKH MPOBOJUTCS MapliieBas Mpoda, ¢ ONpeAeeHUEM YPOBHS allbJJOCTe-
poHa 6a3aJIbHO U MOCTIe TPOOBHI.

11.2. Posib rOpMOHOB MO3r0BOI0 BelleCTBA HAIMOYEYHNKOB

Mo3roBoe BemIECTBO HaANMO4YeUYHUKOB cocTaBisier 20 % oT ero mMaccel U
conepxuT xpomahHUHHBIC KIETKH, KOTOPHIC SBIISIOTCS TAHTJIMOHAPHBIMU HEH-
pPOHAMHM CUMITATUYECKON HEPBHOW CUCTEMBI U CHHTE3UPYIOT HEUPOTOPMOHBI Ka-
TEXOJIAMUHBI — aJpeHaIMH U HopaapeHanuH (HA). X Ha3bpiBaroT ropMOHaMu
CPOYHOTO MPUCTIOCOOTIEHUS K ICHCTBUIO CBEPXIIOPOTOBBIX pa3ApakuTeIei cpe-
Ibl. B OTIMyMe OT TUIHWYHBIX CUMIIATUYECKUX HEMPOHOB 3TH KJIETKU CUHTE3U-
pytoT B ocHOBHOM azipeHanunH (80-90 % — ero comepkaHue B OTTEKAlOLIEH OT
HaJIIMOYEeYHNUKA BEHO3HOM KPOBH) U B MeHbIIIe mepe HA.

Cumnamoadpenaﬂoeaﬂ cucmema

["'opMOHBI cUMIIATOAAPEHATIOBON CUCTEMBI — KAMeX0aaMuHbl — 00pa3zy-
I0TCS U3 aMUHOKHCIIOTHI TUPO3UHA B MOCJEI0BATENLHOCTH: mupo3un —/{ODA —
oohamun — Hopaopenanun — aopenanun. OCHOBHbIMU TIEpUPEPUISCKUMHU 00-
JACTSMHM CHHTE3a KaT€XOJAMUHOB SIBIISIFOTCSI MO3TOBOE BEIIECTBO HAIOYEHYHU-
KOB U HEHPOHBI CUMITATUYECKUX TaHTINEB. DHAOKPUHHYIO (PYHKIIUIO MO3TOBOTO
BEIIECTBA HAJIMIOYECYHUKOB OCYIIECTBISAIOT XpoMadHUHHBIE KIETKH, SMOpUOTE-
HETHUYECKH POJICTBEHHBIE KJIETKAM CHUMIIATUYECKOW HEPBHOW CHUCTEMBI U SIB-
JSIFOIIMECS] BUIOM3MEHEHHBIMU TaHTTIMOHAPHBIMU HelipoHaMu. Menkue cKoruie-
HUS U OJUHOYHBbIE XpoMadPUHHBIE KIETKH HAXOAATCS TaKKe B KPYITHBIX apTe-
pUSIX, B HEKOTOPBIX BETETATUBHBIX TAHTIIMSIX U B HEKOTOPBIX OpraHax.

B xpomaghpunnsix xnemxax CUHTE3UPYETCS U HAKAIUTUBACTCA B CEKPETOP-
HBIX TpaHyJiaX MPEUMYIIECTBEHHO d0PEeHaaIuH U B HEOOIbIIOM KOJIMYECTBE —
nopaopenanun. OJHOBPEMEHHO C KaTexoJlaMUHaMHU XpomadduHHBIE KIETKH
ceKpeTupytoT B kKpoBb AT® u sHKe(aTUHBL.

HopaapeHajauH — SBISETCA aroHUCTOM COLj, U [3;-aApeHOPELEenTOpOB,
HOJIEP’KUBAET U TOBBIIIAET TOHYC COCYAOB, UCKJIIOYas KOPOHApHbIE apTEPHH.
B cBs13u ¢ noBbIIIEHHEM NTepUEPUUECKOrO COPOTUBIICHNS, TIOBBIIIAET CHCTOH-




4eCKOe M AUACTOJIMUYecKoe AaBieHue. HecMoTpst Ha cTUMYISILIUIO [31-peLenTopoB,
pe(IeKTOPHO BO3ZHUKAET OpauKapausl.

AlpeHAJINH — CTUMYJHMPYET O- U -perenTtopsl, 00ecneunBas «peaKuo
oerctBay. [Ipy BHYTpMBEHHOM BBEJEHUM BBI3bIBACT CYKEHUE apTEPUi, KalWUIs-
poB, BeH. OMOpOXKHSIET KPOBSHBIE AETO (KOKa, YpeBHAsI 00JIaCTh), PU 3TOM CO-
CyIbl CepAlla M CKEJIETHBIX MBI paciupstorcs. [lepudeprudeckoe conpoTus-
JIeHHWE B 1IEJIOM TOBbImaeTcs. B Oonblieil cTeneHr MOBBIMAET CUCTOIMUYECKOE,
4YeM JUACTOIMYECKOEe apTepuanbHOoe nasieHue. Ha cepale okaspIBacT MOJIOXKHU-
TEJIbHOE XPOHO- K MHOTPOMHOE JIeHicTBHE. MUHYTHBIN 00BEM KPOBH BO3paCTaeT.

[ToBbIlIa€T OMACHOCTH T'€HEPALMU I'E€TEPOTOMHBIX 04YaroB BO30YKIEHUS U
pa3BuTus creHoKapauu. IlouedHblii KpOBOTOK yMEHbIIAETCS 0€3 HM3MEHEHUs
(GunbTpany, TOPMO3UTCS MEPUCTAIBTHKA KHUILIEYHHKA, U pacciaadisercss myc-
KyJarypa OpOHXOB. YCWINMBAETCS JIMIIOJIN3, TJIMKOTE€HOJIN3, OOpa3oBaHHE MO-
JIOYHOM KUCIIOTBHI.

Jlodbamun — upe3 [3;-aJpeHOPELENITOPHI YBEINYMUBAET MUHYTHBIN 00BEM
cepAla, Giarogapsi yBeJIUUYEHHUIO CEPJCYHOr0 BBIOpOCA U pOCTa YUCIA CEplEY-
HBIX COKpamieHuil. Yepes qopaMrHOBBIE pelenTOPhl pacIIUpsET MOYEeYHbIE, Me-
3CHTCPUAIIBHBIE U [IEUEHOYHBIE COCY/IBI.

IlocmeanenuonapHvie cumnamuyeckue OKOHYaHUsA, HaIIPOTUB, BBIICISIOT B
OCHOBHOM HOpAOpPEeHAIUH, KOTOPbIA UIPAeT pOJIb MEIUATOPA, OJHAKO HEKOTO-
pO€ €ro KOJIMYECTBO IONANaceT B KPOBOTOK, YTO M IO3BOJISET PacCMaTpUBATh
HOPaJAPECHAIIMH KaK TOPMOH. B 11eJI0M B CIIOKOMHOM COCTOSIHMM HOpaJpeHaInHa
COJICP’KUTCSL B KpOBH OoJibllie, yeM aapeHanuHa. [Ipu 3ToM cekpenus kaTexoia-
MUHOB B YCJIOBHUSIX IOKOSI HEBEJIMKA, HO OHA PE3KO IMOBBIIIAETCS B CUTyalUsX,
BBI3BIBAIOIINX aKTHBALMIO CUMIIATHYECKOW HEPBHOM CUCTEMBI.

HepBHble LEHTPBI, pEryIMpyrOIINe CEKPETOPHYIO (QYHKLUIO XpoMappuH-
HOW TKaHU HAJAIIOYEYHUKOB, PACIOJIOKEHBl B TunoTtanaMmyce. Bo3OyxaeHue
CUMITaTUYECKUX SIIEp TUIIOTANIAMYyCa Yepe3 CUMIIATUYECKHUE IIPETaHITIMOHAPHBIC
BOJIOKHA (B COCTaBE UPEBHOI'O HEPBA), OKOHYAHMsI KOTOPBIX BBIJIEISIIOT MEAHA-
TOP ALIETWIXOJMH, B3aMMOJECHUCTBYIOIUNA ¢ HUKOTUHOBBIMH XOJIMHOPELENTOpA-
MU T'aHTJIMOHAPHOIO TUIIA, CTUMYJIMPYET BbIIEIECHUE KaTeXouaMuHoB. [Ipu aTom
BHayaJie npeo0iasaeT ceKpenus aJIpeHalnHa, a Ipyu JJINTEIbHOM BO30YKIEHUU
CEeKpeLus apeHaInHa yMEHBIIAETCS, a HOPAIAPEHAINHA — YBEJIMYUBACTCA.

Ha cuHTe3 karexonaMMHOB B MO3rOBOM BEIIECTBE HAAIIOYEYHHMKOB Iapa-
KPUHHOE CTHMYJUPYIOIIEE BIUSHHUE OKAa3bIBAET KOPTU30J, CHUHTE3UPYEMBIi
KOPKOBBIM BelecTBoM 1oja HenocpenctBeHHbIM BiausiHueM AKTI. Koprtuzon
[JIABHBIM 00pa3oM CTUMYJIHPYET METUIIMPOBAHUE HOPAIPEHAINHA, IPUBOISAILIEE
K 00pa30BaHUIO aipEeHANHA.

Bpems nmonyXu3HM KaT€XO0JIAMUHOB B IIJIa3M€ COCTABJISAET OKOJIO 2 MUH.
MHakTUBanMs KaT€XO0JAaMHHOB OCYILECTBIISAETCS MOJ BIUSHUEM MOHOAMHUHO-
OKCHJIa3bl U KaTexosiopToMeTuiaTpancdepasbl. [IponykTel MeTaboaus3ma BbI-
BOJATCS ITOYKAMMU.



OcHoBHbIe pusHoOrHYecKue IPPEeKThI KATEX0JIAMUHOB

OcoOeHHOCTH (PU3NONOTHYECKUX 3PPEKTOB KATEXOJIaMUHOB 00YCIIOBIIE-
Hbl MX B3aUMOJICMCTBHEM C PA3JTUUYHBIMU THUIAMHU aJPEHOPEIENTOPOB, OTHO-
cAUIMXCsl K MEMOpaHHBIM pelLenTopam, cBsi3aHHbIM ¢ G-Oenkamu (Tabiauna 5).
B3aumopeiicTBuEe KaTeX0JIaMHHOB C 0. -apEHOPEIeNTOpaMu MPUBOAUT K 00pa-
30BaHMI0 MHO3UTONTPUDOC]ATA M YBEIHUCHHIO BHYTpHKIeTouHoro Ca’’, a ¢
0-aJPEHOPELICIITOPAMU — BBI3BIBAET MHTHOMPOBAHNE ICHIATIIUKIIA3bI U YMEHBIIIE-
HHe BHYTpHKIeTodHOro tAM®. OOGpasoBanue koMIuiekca ¢ B-aapeHoperenTopaMu
COTIPOBOXKIAETCS AKTUBALMEH aJICHUIATIIMKIIA3b] M YBETMUEHUEM BHYTPUKIIETOYHO-
ro tAM®, a Taioke akTuanueii Ca’ -kaHANOB U yBEIMUCHHEM BHYTPHUKIIETOY-
Horo Ca’’. B-azpeHOpeLEnTOpEl, B 3aBUCHMOCTH OT GIOKHPYIOIIEro JeHCTBHS
AHTarOHMCTOB, PA3JIEIISIIOT HA MMOATHUIIBI 1 U [3s.

AnpenanuH obnanaeT OOJIBIINM CPOJCTBOM K [B-aapeHoperientopam, a Ho-
papeHaIMH — K 0-apEHOPELENITOpaMm.

Tabmuua 5 — OcHoBHbIE A(DPEKTHI CTUMYIISIIUU aJAPEHOPELENTOPOB KAaTEXO-
JaMUHAMHU

o B1
CyxeHue apTepuagbHbIX COCYIOB Ctumynsius BO30yIUMOCTH, TPOBOIUMO-
CTH U COKPaTUMOCTH MHOKap/a
JInmonus B aauIonuTax

CokparieHrne MaTku I'mukorenonus
Pacmmpenne 3pauka Paccabienne MBI JKeTyaKa 1 KHIICYHHKa
PaccnaGieHre MBIIIIT JKeTyIKa U KUIIEYHUKA
L) B2
Arperaiusi TpOMOOIIUTOB Pacmmpenne 6poHxoB

[TogaBneHnne mpecHHANTHYECKOTO OCBOOOXK- | PacmmpeHue aprepuaibHbIX COCYIOB
JCHUS MGI[I/IaTOpa
AHTUIMIIONN3 Pacciabnenne MaTku

KomuuecTBo aapeHOpenenTopoB (0COOCHHO B-perenTopoB) HEMOCTOSIHHO, OHO
MOKET YMEHBIIAThCA BCJICACTBUEC WHTEPHAIM3AIMK M BO3PACTaTh, HAIPUMED, TIPU
JICHEepBaIluK. B MpUCYTCTBUH arOHWCTOB OHU JECEHCUTU3UPYIOTCS Oaromaps (oc-
doprwmpoBanuto. [ TIOKOKOPTUKOUIBI U MOACOAEPIKAINE TOPMOHBI IIUTOBUIHOM
JKeJIe3bI TIOBBIIIAIOT YyBCTBUTEIILHOCTH 3PEHOPEIIEIITOPOB K KATEXOJTaMUHAM.

Tak kak MHOTHE KJIETKH OpPTaHHM3Ma COJEpXkaT 3TU PEIEnTOphl (HEPEIKO
00a THma), TO CTENeHb BIUSHUS KaTeXO0JIAMHUHOB OYCHb IUPOKAsi, a €r0 HaIpaB-
JeHue 0OyCJIOBIIEHO THUIIOM aJPEHOPEIENTOPOB U UX M30MPATEIbHON YyBCTBU-
TENBHOCTHIO K aapeHanuHy win HA. Tak, anpenanun o6namgaet GOIbIIAM CPOJI-
CTBOM K [B-ampenopenentopam, a HA — k o-aapeHopenentopam. [ToBsimaror
YyBCTBUTEIHLHOCTh aJIPEHOPEIENTOPOB K KaTeXOJIaMUHAM TIIOKOKOPTUKOUIBI U
TUPOUIHBIE TOPMOHBI. BBIIENAOT (QyHKIMOHANIBHBIE W MeTaboIu4eckue 3¢-
(EeKThI KaTEeXOJIAMUHOB.



DOyHKUMOHAJIBbHBbIE (P (PeKThl KAaTEX0J1aMHUHOB

AJpeHanuH BBI3BIBAET SKCTPEHHYIO MEpecTpoilky (yHKUUU, obecrneuu-
BAIOLIYI0 YJIYYIIEHUE B3AUMOACHCTBHS OPraHU3Ma C OKpYKarolen cpenou, mo-
BbIIIIEHNE PaOOTOCIIOCOOHOCTH B UpE3BbIYAaHBIX CHTyalusaX. [loBblaercs Bo3-
OyAMMOCTh HEPBHOU CUCTEMBI U 3(PPEKTUBHOCTH MPUCITOCOOUTEIBHBIX PEAKIIHIA
K HEOJIaronpusTHHIM BIUSHUSIM CPEIbL.

Bnusinue agpenanuHa Ha nepudepruecKue COCyIbl MOXKET ObITh pa3iny-
HBIM B 3aBHCHUMOCTH OT €r0 KOHLEHTpaluu B KpoBU. B nuamnazone ¢gusuosnoru-
YeCKOW KOHLIEHTPALMU aJpeHaJNHa, LUPKYJIHUPYIOLIEr0o B KPOBH, y COCYJIOB
CKEJIETHOM MYCKyJaTypsl U TII€YeHHM Ipeodiagaer omnocpeayemas -
aZlpeHOPELENTOPAMH PEAKIUS PACIIUPEHUS, 4 Yy COCYI0B OPraHOB OpIOIIHOI
IOJIOCTH — OIOCpeayeMas o-aJpeHopeLenTopaMu peakuus cykeHus. [Ipu Bbl-
COKOM KOHIIEHTpalUM aJpeHaIlHa IpeodsiajacT MOBBIIIEHUE TOHYCA PE3UCTUB-
HBIX COCY/IOB CKEJETHBIX MBI (0-aapeHopenentopusiit 3gdexr). [Ipu stom
aZlpeHAJIMH HE Cy’KaeT COCyAbl pabOTaIOUIMX CKEJIETHBIX MbIIII. B cocynax ko-
U aJIpeHAJINH BBI3BIBAET TOJIBKO Ba30KOHCTPUKIIMIO.

* ApeHanuH MOBBIIAET PA0OTOCIOCOOHOCTh CKEIETHBIX MBIIIILI.

* B3aumozeiictBys ¢ [j-penientopamMu MHOKapja, aJpeHAJNH IOBBIIIAET
BO30YyIMMOCTh KapJIMOMHOILIMTOB, BBI3BIBAET YBEIMUEHUE CHJIBI CEPICYHBIX CO-
kpamenui u YCC.

* AZlpeHaJIUH CTUMYJUPYET CEKPEIUI0 PEHHHA B Moukax. Paccmabmnstorcs
IJ1aJKUEe MUOLUTHI MOYEBOIO ITy3bIPsl U YMEHBIIAETCS BbIACICHUE MOYH.

* [lox BIMsiHMEM aJpeHATMHA IPOUCXOAIT CHUKEHUE TOHYyca OpOHXHUAIb-
HOW MYCKYJIaTypbl ¥ paclIMpeHue OpOHXOB U OpOHXMOJI, HAOJIIOIaeTCsl yBEIU-
YEHUE BEHTUISILIUM.

* AJpeHalMH OKa3bIBA€T CTUMYJHUPYIOIEE JICHCTBUE Ha PETUKYISIPHYIO
(dopmaruio, KOTopoe NposABiIgeTcs peakuueil akTuBauy Ha I3 U conpoBoXKia-
eTCsl yCHJICHEM BHUMaHHUSI, YMCTBEHHBIM BO30YX/I€HHEM, COCTOSIHUEM TPEBOTH.

* [lon BAMsAHUEM ajpeHaAMHA MOBBIACTCS BO30YANMOCTh PEIIETITOPOB CET-
YaTKH, CIIyXOBOTO M BECTHOYJSIPHOTO aHANMU3aTOpoB. [Ipy 3TOM MOBBIIIAIOTCS T10-
poru 00JIEBOM UyBCTBUTEIBHOCTH (aIpEHATIOBAS] aHTHHOLMLICTITUBHAS CUCTEMA).

* YrHeTtaeTcs MEpUCTAIbTUKA TJIAJKUX MBI KETyAKa U KHUIICYHUKA U
MOBBILIAETCS TOHYC UX C(PUHKTEPOB.

Mertaboanuyeckue 3pPeKThl KaTeX0JIaMUHOB

1) AnpeHaJInH yCHUJIMBAaET OKUCIIMTENIbHBIE MPOLIECCHl B TKAHSIX, YBEIUYH-
BaeT NOTPEOJICHUE KUCIOPOAa U TEINIONPOAYKIMIO B TKaHSIX, MOBBIIIAET OCHOB-
HOI OOMeEH.

2) JIunoJMTAYECKOE ACUCTBUE aJpEHajJMHa MPUBOJUT K MOBBIIIEHUIO CO-
JiepKaHusl CBOOOIHBIX KMPHBIX KHUCIOT B I1azMme. [loBwimaeTcs Temnooopaso-
BaHUE B TKaHAX (Oypoil )KUPOBOI TKaHH, MBIIILAX U JP.).



3) Ilox BOMsiHMEM aJpeHaInHa MOBBIIIAETCS YPOBEHb IIFOKO3bI B KpoBU. K
TUIIEPIVIMKEMUH IIPUBOJAT YCUJICHUE PACIICIUIEHUS U TIOJABICHUE CUHTE3A TIIU-
KOT€Ha B MEUEHU M MBIIILAX, CHIKCHHE TOTPeOICHUS TITIOKO3bl TKaHSIMH, YCHU-
JICHUE TIIIOKOHEOTEHE3a B IIEUYECHH.

Pezynayus cexkpeuyuu KamexoaamuHo8 OCYIIECTBISIETCI CUMIATUUECKUM
OT/ICJIOM aBTOHOMHOW HEPBHOM CHUCTEMBI U TPOUCXOAUT PEhIESKTOPHO MPH
MBIIIEYHON paboTe, OXJIAXKIACHUH, TUTIOTIUKEMUH U T. 1. M3 oxoH4aHMil mpe-
TaHTJIMOHAPHBIX CUMITATUYECKUX HEPBHBIX BOJIOKOH BBIICIISIETCA MEIHATOP alle-
THJIXOJWH, KOTOPBIM 4Y€pe3 HUKOTHHOBBIE XOJHHOPEUEHNTOPbl HEUPOHAIBHOTO
THUIIa BBI3BIBAET CEKpenuio aapeHannaa u HA u3 xpomaduHHBIX KIETOK MO3-
TrOBOI'0 BEIIECTBA HAJAMOYCUHUKOB.

Ilposagnenus u30etmounoll cekpeyuu KamexonamuHog: apTepuaIbHas I'M-
NEepPTEeH3Us, TaXUKap/Aus, MOBBIIIEHHE OCHOBHOIO OOMEHAa W TeMIIEpaTyphbl Telna,
MIOBBIIICHHAs BO30YIMMOCTh, XOJOAHbIE KOHEYHOCTH, MOTIMBOCTh, THUIEPIIIHKE-
must. U30bITOYHAS IPOIYKIIMS KaTEXOJaMUHOB HAOIOAAETCSI P OITYXOJIM MO3TO-
BOI'O BELIECTBA HAJNOYEYHUKOB (hpeoxpomorurome. Hedocmamounasa cexpeyus
aopenanuna u HA nposBIIseTCsl TPOTUBOIIOJIOKHBIMA U3MEHEHUSIMH U, MPEX]IE
BCEr0, apTepPUATIBHON TMITOTEH3UEH, CHUKEHUEM CHJIbI M YaCTOThI CEPJAEYHBIX CO-
KpaieHuid. BeipakeHHble reMOAMHAMUYECKIE HapYIIeHUsI BCIEICTBUE NepUINTa
KaTEXO0JAMUHOB MOT'YT ITPUBOJIUTH K KOJUIAIICY U JIETAJIBHOMY UCXO.Y.

JHAOKPUHHASA OCb
I'MIIOTAJIAMYC - AAEHOT'TIIO®HA3 - ITOJIOBBIE KEJIE3bI

J1eATeNbHOCTh MOJIOBBIX KEJE3 PErYJIUPYETCS LHEHTPAIbHOW HEPBHOM CHUC-
TEMOU, TopMOHaMHu rutiodu3a u dnudusa.

B xenckom opranusme [IHC wurpaer BaxkHyro poJib B 00€CIIEUEHUH HOP-
MaJIbHOTO MOJIOBOTO HUKJIA. CHIIBHBIE SMOLMHA — HUCHYT, TSAXKEIOE rOpe — MO-
I'YyT HapyLIUTh MMOJOBOM LIMKJ M BbI3BATh €0 MpeKpalleHre Ha 0ojee Wik MeHee
POJIOJKUTEIBHBIN CPOK (IMOLIMOHANIbHAS aMEHOPEs] ).

HepBHas perynsuys (yHKIMNA MOJTOBBIX JKEJe3 OCYILECTBISAETCS myTeM ped-
JIEKTOPHOT'O BO3ACHCTBHUS, a TAKKE YEpe3 HEMPOTPAHCMUTTEPHI U ONUATHBIE TIETI-
TUABl (FHIOPPUHBI U PHKEDATHHBI). DTH MEXaHU3MbI PETYJIUPYIOT CEKPEIUIO TO-
HaJI0OMMOEPHUHOB THITOTalaMyca, TOHAJOTPONIMHOB aACHOTUNO(pU3a, Yepe3 KOTOPhIE
OCYILIECTBIIIECTCS LIMKJINYECKAs! TPOAYKLIHS MOJOBBIX TOPMOHOB B SIMYHHUKAX.

B My»CKOM Opranu3Me aHaJIOTUYHBIE PETYIISITOPHBIE MEXaHU3MBbI OCYILECTB-
Js110T B3auMocBs3b Mexay LHTHC u runoranamo-runodu3apHO-roHaiaibHOM OCKIO.

TI'onaoonuodepun, cuHTe3UpyeMblii HEUPOCEKPETOPHBIMU KJIETKAMM TMIOTA-
JaMyca, MOCTYIaeT B KPOBb BOPOTHOW BEHbI aJIEHOrMNO(pU3a B IYJbCUPYIOIIEM
peXxuMe, OKa3blBasi BIUSHUE HA KJIIETKU ajeHorunogwusa, cuaresupyromume JII' u
OCT (pucynok 26). Bimusiaue ronagommbepuna Ha cekperuto OCI u JII' y xen-
IIMH 3aBUCUT OT LUKJIMYECKUX U3MEHEHUI COAEPKaHUsI B KDOBU TOPMOHOB SIMYHU-



KOB — 3CTPOr€HOB, MIPOreCTepoHa U UHTMOMHOB. [Ipy HU3KOM CcozlepKaHUU ICTPO-
reHOB roHaaombepuH ctumymnupyet cuate3 OCI, a mpu BeicokoMm — cunTe3 JII.

B ‘
& TECTOCTEPOH

CEMEHHOMA KneTka
KaHaney Nenaunra

Pucynok 26 — Cxema peryiasiiuu 00pa3oBaHus MY>KCKHX MO0JIOBBIX TOPMOHOB

['1aBHBIMU CTUMYJIITOPAMU OOpPa30BaHUS U CEKPELUU MOJIOBBIX TOPMOHOB
ACTPOr€HOB U MPOreCTEPOHA B IMYHUKAX, aHAPOI€HOB B CEMEHHUKAX SIBJISIOTCS
2onadomponunsl. I'onadomponnvie 20pmonvt aneHorunodursza BIMSIIOT Ha
(GYHKIIUM MOJIOBBIX XKene3 Yy MyKuuH H keHumH. Y myxuud OCI u JII' pery-
JMPYIOT CIIEPMATOrE€HE3 U CUHTE3 MOJIOBBIX TOPMOHOB.

B MY>XCKOM OPI"’AHU3ME:

1. ®CI" cnocoOCTBYET POCTY SIUUYEK, CTUMYIUPYET KiIeTKku CepTou U CIio-
coOCTBYyeT (POpMHUPOBAHUIO B HHUX aHJPOTCHCBS3BIBAIOIIEIO O€lKa, a TakXKe
CTUMYJIMPYET BBIPAOOTKY 3THUMH KJIETKaMHU MOJHUMENTHIAa UHTHOWHA, KOTOPHIH
cHmwkaet cekpennio OCI" u monubepuHa.

2. JII' ctumynupyeT co3peBanue u nuddepeHuupoBKy kieTok Jleiaura, a
TaK)K€ CUHTE3 U CEKPELUIO STUMU KIIETKAMH MOJOBBIX CTEPOUIOB.

3. CoBmectHoe aerictBue OCI, JII' u TecTtocTepoHa ynopsa04YUBaET CIep-
MaTOT€HE3.

Cekpelisi TOHaJIOTPONTMHOB Y MY>KUHUH PETYJIHUPYETCS MO MPHUHIUIY 00-
paTHOM CBSI3M JIOJIMOMPUHOM (AKTHBAIUS), CBOOOTHBIM TECTOCTEPOHOM (yTHE-
TEeHHE) U UHTHOMHOM (yrHeTeHue). TeCTOCTEpOH KaKk MHTMOUTOp HE aKTUBEH, HO
B KJIETKax aJeHorunodusa u HelpoHax rumnoTajiamyca OH MpeBpallaeTcs B JTu-
TUAPOTECTOCTEPOH WJIM ACTPAINOJ, KOTOPbIE U TOPMO3AT BBIJEIECHHE TOHAI0-
TPONMHOB U JIIOJIUOEpUHA.

B )XEHCKOM OPI'AHM3ME: ®CI" u JII' y4yacTBYIOT B peryiasiiuu OBapHu-
aJIbHO-MEHCTPYaJTbHOTO HUKJIA, 0EPEMEHHOCTH, CEKPEIMH MOJIOBBIX TOPMOHOB. B
MEHCTPYaIbHOM LIUKJIE XapaKTEePHbI CIAEAYIOMIHE Y3PPEKTh TOHAIOTPOIIUHOB:

1. Tlon BnusHMeM Bo3zpactatomiero ypoHs @CI' B TeueHue nepBbIX JHEU
MEHCTPYaJbHOTO ILMKJIA MPOUCXOJUT CO3PEBAHME MEPBUYHOIO (POJUIMKYNIA U
YBEIMYECHHE KOHIIEHTPALMK 3CTPaJANO0Ia B KPOBH.



2. JIT" aBnseTcst KIIIOUYEBBIM TOPMOHOM CTUMYJIALIMA U 0Opa30BaHUs KENITO-
ro Tejla U CEeKpeuuu nporecrepona B ssmynukax. Iluk JII' B cepennne nukna ss-
JSIETCSI HENOCPEACTBEHHON TPUUMHON pa3pbIBa (POUIMKYJIA U NPEBPALLEHUS €TI0
B JKEJITOE TeJo. JIaTeHTHBINM nepuona co BpeMenu nuka JII' 1o oByisinuu cocras-
jsieT ot 24 110 36 4.

K ronagoTponHeiM ropMOHaM B 4acTH CBOUX (DYHKLUHN OJIM30K nponakmum,
TaK KaK OH [IOMUMO IPSIMOTO BJIMSTHHS HA pa3BUTHE U (DYHKIIMU MOJIOYHBIX JKEJe3,
CTUMYJIAPYET CHHTE3 U CEKPELMIO IIPOreCTEPOHA JKEITHIM TEIOM SIMYHUKOB.

Perymsmus Beinenenus OCI u JII' ocymecTBiaseTcss TIOMMOEPUHOM, KOTO-
pBI aKTUBU3UPYET BbIIEICHHE 000OMX TOPMOHOB, HO B IepByr0 ouepenp OCI'.
VYBenuueHue cofepKaHus 3CTPOT€HOB B ONPEIEIECHHbIE JHU IUKJIA CTUMYJIUPY-
et BeiaeneHue JII' (moyioxurenbHast oOpaTHas CBSI3b). 3aT€M COBMECTHO JICHUCT-
BYIOIIME SCTPOTEHBI U MPOTECTUHBI TOPMO3SAT BbiAeneHue monandepuna, @CI™ u
JIT'. Henpocratok @CI" u JII' conpoBoKaaeTcss M3MEHEHUSAMU WU MPEKPaLICHU-
€M MEHCTPYaJIbHOTO IUKJIA. Y KOPMSIIMX MaTepel 3TH U3MEHEHHUSI LIUKJIa MOTYT
OBITH BECbMa BBIPAXKEHBI, UOO MPOIAKTUH TOpMO3HUT BbiAenenne OCI u JII'.

[TpoTuBonoOa0)KHOE rMNOPU3y IelcTBHE HA (PYHKIMU MOJOBOTO amrapara
OKa3bIBAET TOPMOH 3MU(pH3a — MENATOHUH, KOTOPBIN yTHETAeT pa3BUTHE TOJIO-
BBIX JKE€JIE3 U UX AKTUBHOCTB. Y JIeT€ll OH TOPMO3UT BBIIEIECHNUE TOHAJOTPOIN-
HOB, IPEISITCTBYS PEKIEBPEMEHHOMY ITOJIOBOMY PA3BUTHIO.

12. IIOJIOBBIE KEJIE3bI

[TooBbIE Kene3bl YEIOBEKA BBITOIHSIIOT JBE OCHOBHBIE TECHO CBSI3aHHBIE
GYHKIIMA — SK30KPUHHYIO M SHIOKPUHHYIO. DK30KpUHHAS (QYHKIIHS 3aKIr0Ya-
eTcsl B 00pa30BaHUU CIIEPMATO30MI0B B CEMEHHUKAX Y MYKUYHMH U STHIEKIETOK B
SSMYHUKAX Y JKEHIUH. DHIOKPUHHAS (PYHKITUS COCTOUT B CHHTE3E M CEKPEIUU
MYKCKHX H JKEHCKHUX MOJOBBIX TOPMOHOB.

My>KCKH€E MOJOBBIE TOPMOHBI — @HOPO2EHbL (MEeCmOCmEePOH I OUUOPOCHIe-
POoH) — 00pa3yrOTCs B MHTEPCTUIIMATIBHBIX KIIETKaX simdek (kinetkax Jletmura). [Tpu
ATOM HEKOTOPOE KOJIMYECTBO aHIPOr€HOB B KieTKax CepToii MyTeM apoMaTu3alun
NPEBPAILACTCs B 3CTPOTeHbI. B 3THX ke KiieTkax 00pa3yroTcs UuHSUOUHbL.

JKeHckue moJioBblE TOPMOHBI — 3CMpoceHsbl (ICmpaouon, ICmpuoJ, Ic-
mopn) 00pa3yrTCs MPEUMYIIECTBEHHO B (hOJUTUKYJIaX SSIMYHUKOB, a HpO2ecHie-
POH — B OCHOBHOM B KEJITOM T€JIe IMYHUKOB. B MOJIOBBIX keJe3axX y KEeHIIUH
TaK)K€ CHHTE3UPYETCS HEKOTOPOE KOJIMYECTBO aHAPOTEHOB U UHUOUHBL (NO Me-
XaHU3My OMpUYamenbHol 0OPAMHOU C8A3U MOPMO3AM NPOOYKYUIO 2OHAOOU-
bepuna u ghoanumponuna,.

OcHoBHast (U3HOTOTUYECKAST POJb TIOJOBBIX TOPMOHOB 3aKJIIOYACTCS B
o0ecreueHnr NoJIOBbIX (DYHKIIMA, HO TIPU 3TOM OHHU 00Ja/at0T IUPOKUM CIIEK-
TPOM ApPYyTuX 3(PPeKToB.

My:KkcKHe 10J10BbIe JKejie3bl — cemennuky (auuky). CEeMEHHUKU — map-
Hble opraHbl 6000BUAHON (OPMBI, pacnoyioKeHHbIe B MOIOHKEe. C TOBEPXHO-




CTH K HUM mpuiiexar npuaaTku. CHapyXH MOKPBITHI OETOYHON 000JI0UKON U
3a4aTKOM OpIOMWHBI. BHYTph OT 6€7109HON 000JI0YKH OTXOAST MEPETOPOIKUA —
centsl, pasznenswonie opradn Ha 100-250 nonek. B ka0l nonbKke HAXOIUTCS
1—2 U3BUTHIX CEMEHHBIX KaHaublla. [I[pocBeT KaHablla BhICTIAH KieTkamu Cep-
TOM (MOAIEPKUBAIOIINE KIETKH, 00€CIEUNBAIOT MPOIECCHI CO3PEBAHUS U THU-
TaHUS CIIEPMUEB) W KieTkaMu Jleiaura, pacnoyio)KeHHBIMA BOJIM3M COEIUHU-
TEJIbHOTKAHHBIX MEPEeropojoK (001aat0T 3HIOKPUHHON aKTUBHOCTBHIO, CUHTE-
3UPYIOT aHJPOTE€Hbl — TECTOCTEPOH U JUTUIPOINUAHIPOCTEPOH).

AHIPOreHbl U aHA0OIUYECKHEe CTEPOUAbl. AHAPOTEHBI UMEIOT CTEPAHOBBIN
CKeJIeT, OTHOCATCS K rpymne Cig cteponnoB. Camblid BaXKHBIA aHIPOTEH — TECTO-
cTepoH — obpa3zyercs B kieTkax Jledaura moa siusauem JII'. [IpeamectBenHu-
KOM aHJJPOTE€HOB, KaK BCEX CTEPOUIOB, SBJISIETCS XOJIECTEPUH (PUCYHOK 27).
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Pucynok 27 — Cxema OM0OCHHTe3a 10JIOBBIX TOPMOHOB

brocuHTe3 TECTOCTEpOHA OCYIECTBISETCS B MHTEPCTULUAIBHON TKaHU
CEMEHHMKOB KieTkamu Jleliaura. B kpoBH, oTTeKaroe 0T CEMEHHUKOB, KpOMeE
TECTOCTEPOHA, OOHAPYKUBAIOTCS B HEOOJBIINX KOJUYECTBAX AHJIPOCTEPOH, aH-
JPOCTEH/IMOH U AECTUAPOINUAHIPOCTEPOH. JIBa MOCIEIHUX aHAPOIeHA, a TaKKe
TUTUIPOSIHAHIpOCcTepOHa cynbdar, 11-0KCHaHAPOCTEHIUOH U aIPEHOCTEPOH
CEKpPETUPYIOTCS KOPOW HAJIIOYEYHUKOB YEJIOBEKA.

VY MyX4MH €XeIHEBHO BhIpadaThiBaeTcs 4—14 Mr tectocTepoHa, HUPKYJIuU-
pyIoLIMii rOpMOH IIpuMepHO Ha 98 % CBsI3aH C TJI00YJIMHOM, CBSA3BIBAIOIINM I10-
JIOBBIE CTEpOuabl. B TKaHIX CBOOOIHBIA TECTOCTEPOH IMpPEBpAIACTCs B OMOJIO-
TUYECKH aKTUBHBIN OL-TUTHIPOTECTOCTEPOH.

Mexanusm Odeiicmeus aHOpo2eHO8 8 KIemKax 0pP2aH06-munuieHell CBI3aH
C peryisiuei mpoueccoB OMOCHHTE3a OENKOB-(DEPMEHTOB Ha YPOBHE I'€HOB.
TectocTepoH, MOCTYNAIOLINI U3 KPOBU B KJIETKH, CBA3BIBACTCS CHELM(PUUECKU-
MU OelKaMHU-pelenTopaMu, oaBepraercs (epMeHTaTUBHON TpaHchOopMaluu ¢



o0Opa3oBaHHEeM aKTHUBHOW (OPMBI aHApPOTe€HAa — JUTHAPOTECTOCTEPOHA, CTUMY-
mupytomero nponece perutukanuu JIHK, nepemaun renerndeckoit nadopmarmu
¢ JIHK na PHK u 6uocunTte3 6enkoB Ha pubocomax.

[lepuon neiicTBUst aHAPOreHOB OYEHb KOPOTKUM (MOTynepro1 ku3Hu 11 MuH),
OHHM OBICTPO BBIBOJSATCA M3 OpraHuU3Ma. DHO- WU AK30TE€HHBIN TECTOCTEPOH
WHAKTHUBUPYETCA B IeYeHU yepe3 okucienne 17-OH-rpynmnsl, HeOobIIas 4acTh
npeBpamaeTcss B 3CTporensl. MetabonuTel B BUje 17-KEeTOCTEpOUIOB BBIACIISA-
IOTCSL C MOYOH, Y MYX4HH 1/3 KeTOCTepOUI0B UMEET MPOUCXOXKICHUE U3 TOHA/,
2/3 — W3 HAAIOYEYHUKOB.

DynKkyuu mecmocmepona: BHYTPUYTPOOHO CIIOCOOCTBYIOT aTpPE3UM MKEH-
CKHUX TIOJIOBBIX MPOTOKOB U Pa3BUTHIO MY>KCKHX IOJIOBBIX MTPOTOKOB, (hOpMUpOBa-
HUIO MY>XCKUX TeHUTaIHi. [loCTHATAIBHO CTUMYIMPYET POCT, F€HJIEPHYIO CaMO-
UACHTU(UKAITUIO, HTHUITUUPYET TOSIBIIEHNE U ((OPMUPOBAHUE BTOPUIHBIX MTOJIOBBIX
NPU3HAKOB, 00ECIIEYNBAET MACKYJIMHU3AIMIO TEIOCIOXKEeHUs1, HA0Op KOCTHOW Mac-
Chl, pOCT T'OHA/I, CTIEPMATOTeHE3, TUOUI0, MOJOBYIO (PYHKIIUIO U PEPTHUIILHOCTS.

Jlucudpomecmocmepon IMEET 3HaYCHUE JIsl paHHEW AMOPHUOHAIBHON Jud-
(bepeHIMPOBKU MOUYEIOJIOBOIO CHHYCA, Hapsly ¢ TECTOCTEPOHOM, APYTUe aHJpo-
TeHbl YYaCTBYIOT B PETYJSIMM MYKCKHX TMOJIOBBIX (QyHKind. K Tectoctepony
UMEIOT OPTaHOCTICITU(UIHOCTD PEICTITOPHI MBIIIII, TPUIATKOB SIMUKA, KOpa TOJIOB-
HOT'O MO3r'a; K TUTUAPOTECTOCTEPOHY — MEHHC, KOXKa, BOJIOCSHbIE (DOJUTUKYJIBL.

[TooBbIE TOPMOHBI YHACTBYIOT B METa0OJIM3ME OKa3bIBasi BHICOKYIO aHA00-
JMYECKYI0 aKTUBHOCTb. AHJAPOTE€Hbl CHOCOOHBI CTUMYJIHUPOBATH U WHTUOMPO-
BaTh LIMPOKHUI CEKTP (EPMEHTOB, YUACTBYIOIIMX B CUHTE3€ OelKa.

N30bITOUHAS CEKPEIsi MY KCKUX TTOJIOBBIX TOPMOHOB MOKET HAOIIOAAThCS
BCJIE/ICTBHE OIYXOJIM SIMYKA, & TAK)KE BCJEICTBUE TUIIEPCEKPELIUH JIIOIMOeprHa
U JIOTPONHHA. B 1€TCKOM BO3pacTe 3T0 NpOSBIIAETCS MPEKAEBPEMEHHBIM I10JIO-
BbIM Pa3BUTHEM, a Y B3POCIbIX MNAIlMEHTOB — H30BITOYHBIM OBOJIOCEHHUEM,
THOMHUYKOBBIMH MOPAKEHUSIMU KOXKU (acnae vulgaris), MOBBIIICHHBIM JIMOU/IO,
arpecCUBHOCTBIO, apTEPUAIBHON TUIIEPTEH3UEN

Henocratounas cekpenusi My>KCKUX MOJOBBIX TOPMOHOB — 2UHOZOHAOU3M
NPOSIBIISICTCS  heMuHusayuel menocioHncenuss, CHUNCEHUEM MbIUEeYHOU CUJbL,
0CMeonopo30M, €8HYXOUOHbIMU NPONOPYUAMU mead, 2UHEeKOMACuUet, CHUdice-
HUeM 2UpCymHOCMU, 8bICOKUM IHCEHCKUM 20J10COM U Hedopa3sumuem 2eHuma-
qaut. Ilpu HemocTaTke aHAPOTEHOB HAOMIOAAIOTCA: €BHYXOHIHBIE MPOIOPIIMH
Tena, ICUXUYECKU NH(PaHTHIINU3M.

JlnarHocTuka OCYUIECTBIIACTCA JIAOOPAaTOPHBIM OIpPENEICHHEM YPOBHS
TECTOCTEPOHA, TOHAJAOTPOIMHOB, a TaAKXe APYTUX MoKa3zaTenel, He0OX0IUMBIX
st nupepeHITMaTbHON TUATHOCTUKHY TUC(PYHKITUN MY>KCKUX TTOJIOBBIX JKEJIe3.

JZKeHcKHe M0JI0BbIe KeJae3bl (TUYHUKHN)

IK30KpunHaa QyHKyua TOJOBBIX KeJe3 JKEHIUHBI 00ecrieunBaeT oopa-
3068aHue cnoCOOHLIX K ONI0OOMBOPEHUIO AUYEKIeMOK. IHOOKPUHHAA 3aKITIOYa-
€TCSl B CUHme3e U CeKpeyuu HCeHCKUX noaosbix 20pmonos. K ;KeHCKUM MOJOBBIM



TOPMOHAM OTHOCSTCS: 3CMPOZeHbl (ICmpaouo, ICmpor, ICMPUO) U npozec-
munwl (npozecmepon). 110 cBOEH NMPUPOJIE OHU SIBIIAKOTCS] CTEPOUIAMM.

Auynuxu (KCHCKHE TOJIOBBIC JKeJIe3bl) — TMapHbIE 080UOHble OPTaHbI pa3-
Mepamu 3x2x1,5 cMm, pacnosoXkeHbl UHTPANIEPUTOHEATLHO HA IIMPOKOW CBA3KE
MaTki. B AM4YHMKE pa3inyaroT KOPKOBOE MU MO3TOBOE BEIIECTBO. B KOpkoBOM
BEIIIECTBE PacCIoJiaraloTcs npuMopauanbubie ¢omukynsl (200400 Thic. K MO-
MeHTy poxkaeHus). [losBneHue co3peBaromux (GOIMKYJIOB M UX 3BOJIOIUS
KOHTPOJIUPYIOTCSI TOHAJOTPONHBIMA FTOpMOHAMU Tunodusa. I'opMoHanbHO# ak-
TUBHOCTBIO 00JIaJIal0T KIJIETKH CO3peBaroIero (outmkyna (KJIEeTKH 000J0ueK
dbonnukyna), cuHTe3Uupylouwme cmpozeust. Ilpocecmunvt CUHTE3UPYIOTCA
KJlemKamu yceamozo menaa, oOpa3oBaBIIETroCs U3 OBYJIMPOBABIIETO (OJUIHKY-
7Ja. B MO3roBoM BeHIECTBE SIMYHHUKOB PACIOJIAraeTCsl COCAMHUTENbHOTKAHHAS
CTPOMA U COCYJIUCTO-HEPBHBIE CILJIETECHUS.

Acmpozenvt — 00pa3ylOTCs U3 XOJIECTEPUHA Yepe3 MPOMEKYTOUHBIE 3Ta-
bl 00pa30BaHUs MPErHEHOJOHA (TJIaBHBIM MPEIIIECTBEHHUK BCEX CTEPOUIHBIX
TOPMOHOB), MPOTeCTEPOHA U aHAPOT€HOB. AHAPOCTEHANOH U TECTOCTEPOH ITy-
TEM apOMaTU3aLMH MPEBPAILAIOTCS B 3CTPOTEHBI; ITOT MPOLECC MPOUCXOAUT B
YKUPOBOU TKaHH, KOPE HAANOUYECYHUKOB, IIJIAl[EHTE U TUIIOTaIaMycCe.

B nupkynsuuu KkpoBU 0OHAPYKUBAIOTCS TPU OCHOBHBIX 3CTPOTEHA: 3CTpa-
JTMOJI, 3CTPOH U 3CTPUOJL. DCTPAIUOI BbIPAOATHIBAETCS U CEKPETUPYETCS SIUYHU-
KaMH, a 3CTPOH U ICTPUOJ SIBJISIIOTCSA B OCHOBHOM, META0OJIMTAMH 3CTPAANOIA.
buosiornueckast akTUBHOCTh 3CTpoHA B 10 pa3, a akTUBHOCTh A3CTpuUoIa B 25 pa3
HUKE, YEM aKTUBHOCTb 3CTPAAMOJA. YPOBEHb LUUPKYJSALMUU 3CTPAINOIIA, Yac-
TUYHO CBSI3aHHOTO C IJI00YJIMHOM, BapbUpPYyeT B pa3ivuHble (Pa3bl MEHCTPYyab-
HOTO IIUKJIA, TOBBIIIAETCS BO BpeMsi OEPEMEHHOCTH U PE3KO CHIKAETCS BO Bpe-
Msl MEHOTMAay3bl. DCTPOTEHbl OKA3bIBAIOT BIMSHUE HA (DYHKIIMM MHOTHX OpPraHOB
Y TKAaHEH, OJIHAKO MX TIJIABHOE JICWCTBUE HAIPABICHO HA CTUMYJILMIO POCTA,
pa3BuTHs U QYHKIMOHUPOBAHUSI OPTaHOB BOCHpou3BeAeHUs. B3zaumopeiicTBue
3CTpaAHoia CO CIeNU(PUUECKUMU [UTOIUIA3MAaTHUYECKUMHU PELEeNTOpaMH B KIIET-
KaX-MHULIEHSAX, KOTOPBIMU SIBJIIFOTCSI HEHPOCEKPETOPHBIE KIETKM TMIOTallaMyca,
TOHAJIOTPOITHBIE KJIETKHU, (POJUTUKYISIPHBIC KJIETKH SMYHUKA, KICTKU CIIM3UCTBIX
000J104€K MaTKH, BJIArajuila, KJIETKA MOJOYHBIX JKeJe3, BhI3bIBAET YBEIMUYCHUE
cunte3a PHK, xogupyromux crneuuduueckue 6enku. B pesynbrare moBblillieH-
HOTO CHUHTE€3a CTPYKTYPHBIX O€JIKOB U PH3UMOB, IPOUCXOAUT YBEIIMUEHUE POCTA
U QYHKIIMOHAJIBHONW aKTUBHOCTH OPTaHOB U TKAHEH.

Pusunoiornyeckue 3¢pPexTsl ICTPOreHoB

» TlocTHaTabHOE PAa3BUTHE KEHCKUX ITOJIOBBIX OpraHOB (TCHUTAJIHH ).

» TlosiBiIeHrE ¥ pa3BUTHE KEHCKUX BTOPHYHBIX TIOJIOBBIX MPU3HAKOB.

» Ctumynsanus mposiidepariil SIUTENTUs,, CTPOMBI M COCYIOB CIIM3HCTOM
000JI0YKH MATKH.

» CTUMYJISAIAS STUTENNS BlIarajiuilla U yCHJICHUE CCKPEIMH CIIU3HU JKelle-
3aMHM BJIarajuila U MEeHKU MaTKHU.



» YBenuueHue MOJIOUHBIX JKeJIe3 B IepHo OepeMEHHOCTH.

» Perynupytoliee BiIMsHNAE Ha OCBOOOXIEHHE TOHAIOTPONMHOB MEXaHH3-
MaMu 00paTHOM CBSI3M.

» CTUMYISIAS CEKPEUU COMATOTPOIIHHA.

» Perynsmus HOpManbHOTO MeTaboJIM3Ma KOCTEH; CTUMYJISIIHS CPALCHHUS
MU(U30B.

» Perynsnus MeHCTpyallbHO-OBapUAIBHOTO [IUKJIA.

Ilpozecmepon. B svunnke kpome (HOJUTUKYIIOB €CTh €I OJJHO SHIOKPUHHOE
o0Opa3oBaHKe, KOTOPOE MOSBISETCS [IUKIMYECKU — kenToe Teno. [locne pa3priBa
domnukyna U 00pa3oBaHMs KENTOrO Teja MOSIBIIETCS HOBBIA PEryJSITOPHBIM
dakTop — mnporectepoH. JKenToe Teao COCTOUT U3 KPYIHBIX JIOTEMHOBBIX Kile-
TOK, TEPENOJHEHHBIX JUIMOUIHBIMU BKIIOUeHUsAMHU. OOpa30BaBIIMIACS MPOrecTe-
POH TOCTYTAET B KAIMMJUIIPHl MHOTOYHCIICHHBIX U IMUPOKO BETBSIIINUXCS COCY/IOB,
OKPY>KAIOIIKX >KENTOe TeNOo. FICXOIHBIM MaTepralioM JiIsl 00Opa30BaHus IIporecTe-
POHA U XUMUYECKH OJIM3KOro K HEMY MPErHaHANoIa SIBIISIETCS XOJIECTEPHUH.

[IporecTepoH MOKET BbIpaOATHIBATHCS IJIALEHTON M KOPOW HaIIOYEeyHU-
KoB. B mepBbie 6—8 Hel. OepeMEeHHOCTH TJIaBHBIM MCTOYHHMKOM IMPOTECTEPOHA
ABIIACTCS JKENTOE TENI0, KOTOPOEe aKTUBHO (PYHKIIMOHUPYET B TEUCHHE MEPBOU
MOJIOBUHBI OEPEMEHHOCTH, MOCJIE Yero HaunHaeTcsl ero nHpomonus. Co BTOpo-
ro TPUMECTpAa OEPEMEHHOCTH OCHOBHBIM MCTOYHHKOM IPOT€CTEPOHA CTAHOBUT-
Csl TUIAllEHTa, OJJTHAKO JKEJITOe TEJO elle MPOAOJIKAET CUHTE3UPOBaTh 3TOT TOp-
MoH. CojepkaHue MporecTepoHa B KPOBU YBEIMYMBAECTCS BIUIOTH O POJIOB.
[IporecTepoH 4acTUYHO CBSA3aH C TPAHCHOPTHBIM OEIKOM-TPAHCKOPTUHOM, KO-
TOPBIN TaKK€ TPAHCHOPTUPYET KOPTUKOCTEPOUIBI.

AHaJOTHYHO 3CTPOreHaM, MPOreCTEPOH CBA3BIBACTCA CO CHEHU(PUIECKUM
LIUTOIUIA3MAaTUYECKUMHU PELENTOPAMH B KJIETKAaX-MHUIICHIX, a4 B3AUMOJICHCTBHE
KOMILJIEKCA «CTEPOU]] — PEUENTOPHBIN OEOK» C XPOMOCOMAaJIbHBIMHU OeKaMu
BBI3bIBACT Jiepernpeccuto cuHTesa cneuuduueckux PHK ¢ nmocnenyromum obpa-
30BaHMeM crenuduieckux OenakoB. B pesynbTaTe npocecmepon evizvieaem
credyroujue ouonozuyeckue Ihpgexmot:

» YMEHBIACT MOABUKHOCTh (aUIONMKMEBBIX TPYO, UTO CHOCOOCTBYET OIl-
JIOJOTBOPEHHIO M UMIUIAHTALIUU SHIA;

» YMEHBIIAET COKPATUMOCTh MAaTKH, COJAEHCTBYS, TaKUM 00pazoMm, coxpa-
HEHUIO OEPEMEHHOCTH;

» NCUCTBYET Ha CTHUMYJIMPOBAHHBIA ACTPOTCHAMHU DHIOMETPHUH, BBHI3bIBAS
ero najbHelmyo nuddepenuunanuio. Ko BpeMeHn UMIUIaHTAUK sIifla KaK pe-
3yJIbTAT JIE€MCTBUSL MPOTECTEPOHA CTPOMA CTAHOBHUTCS PBIXJIONM M OTEYHOM, YTO
obJierdaeT MpOHUKHOBEHUE B SHAOMETpUi TpodobiacTa;

» CTUMYJIHPYET POCT MOJIOYHBIX XKeJie3 B Mepro] OepeMEeHHOCTH;

» OKa3bIBacT BJIMSHUE HA IICHTPAIbHYIO HEPBHYIO CHCTEMY, Y HEKOTOPBIX
BUJIOB ’KUBOTHBIX IIPOTECTEPOH BIUSET HA MATEPUHCKOE MOBE/ICHHE;

» TOPMO3HT OBYJISIIMIO, €CJIH €r0 BBOAUTH B MIEPUOJ C 5-T0 1O 25-i IeHh MEH-
CTPYAJILHOTO MUKJIA. ITOT 3((HEKT CIYKUT OCHOBOM ISl MICTIONH30BAHMST HEKOTOPBIX
CHUHTETUYECKUX CTEPOUIHBIX TOPMOHOB B KAYECTBE IEPOPATbHBIX KOHTPALIEITUBOB.



I'opmonanvnan pecynayus mencmpyanbHo20 yukia

OBapuajbHbI HKJ Y B3pOCIION XeHIIUHBI 1ByX(ha3Hblii. OH HaYnHaeT-
Csi C pa3BUTHSl HECKOJBKHX IMEPBUYHBIX (POJUITMKYJIOB, COJEPKAIIUX OOLMUTHI
NEePBOro Mopsizika, noxa aercteueM (ommutponuna (OCI), BeigenseMoro ageHo-
runoduzomM. M3 3tux GoITHKYIOB €KEMECIYHO TOJIBKO OJUH MPOJOJIKAET pac-
TH, TOTJAa KaK OCTaJbHBIE Pa3pylIAlOTCs B pe3yJbTaTe JEr€HEPaTUBHOIO IPO-
necca (atpesus). Kierku rpanyne3Hoil 0007104YKM pacTymiero (posuiMkyna cex-
pPETUPYIOT (POJUIUKYJISIPHYIO KHJIKOCTh, KOTOpask HAKaIUIMBAaeTCS B TOJOCTH
dommukyna. @ommukynorporma (OCILY), BeiAeHsIeMbIi aIeHOTUNIOPU30M, CTH-
MYJIUPYET BBIPaOOTKY CTEpOUIOB, IIaBHbIM 00pazoM 17B-3ctpaanona. YpoBeHb
ACTPOreHa JIOCTUTaeT MAKCUMyMa MPUMEPHO 3a 3 IHS 10 OBYJISILUU U IEUCTBYET
B ATO BpeMsl Ha TUNO(U3 MO0 MPUHIIUITY MOJIOKHUTEIbHON 00paTHOM CBSI3U, CTHU-
mynupys Beiaenenue kak O@CI, tak u JII'. Kak nmonarator, ®CI" Heo6xoaum aist
CTUMYJISLIMYU pocTa (HOUIUKYJIOB, HO JAJIbHEUIIEE UX PA3BUTHE KOHTPOJIUPYETCS
riaBHbIM oOpa3zoM JII'. Bo Bpemsi OBYJISIIIMM OOLIMT BTOPOTO MOPSIKA OTAEISAET-
Csl OT CTEHKH JIOTMHYBIIETO (DOJUTUKYJIA, BBIXOJUT B OPIOIIHYIO MOJOCTh U TOTa-
naet B (paymonueBy TpyOy. Ha mecte pazopasierocs ¢osuukyiaa GopMupyeT-
cs1 )KENTOE TENOo, BhIpabaThIBaIOIIee MPOTECTEPOH.

MaTtouHblii_MKJ. MaTOYHBIN TTUKIT JEIUTCS HA TP (asbl, CBI3aHHBIC C

ONpEACNICHHBIMA CTPYKTYPHBIMU M (YHKIMOHAJIBHBIMH H3MEHEHUSMHU SHJO-
MeTpus (pUCYHOK 28).
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a — CTepOUJHBIMU TOPMOHAMH SUYHHUKOB; 0 — pa3BUTHEM (OJUIMKYJIA U KEITOrO Tena;
B — TOJIIIMHOM 3HJIOMETPUS; T — Ha MPOTSHKEHUN MEHCTPYaJbHOTO IUKJIA HKEHIIIUHbI
PEnpolyKTUBHOTO BO3pacTa



MeHnctpyanbHas (aza XapaKTepu3yeTcsl OTTOP)KCHHUEM SIUTEIHATBHOTO
ciost sHpoMeTpus. [lepen camoif MeHCTpyalueil KpoBocHaOXeHne 3To 00IacTu
YMEHBIIIACTCS B pe3yJbTaTe CY)KEHHS CIHPAIBHBIX apTEpUONl B CTCHKE MATKH,
BBI3BIBAEMOT0 ITaJICHIEM YPOBHS IIPOTeCTEPOHA B KPOBH TOCTIC HHBOJFOIIMH JKEJI-
Toro tena. HegocratouHoe KpOBOCHAOKEHHE MPHUBOJIUT K THOETH SIUTEIHAIb-
HBIX KJIETOK. 3aTe€M CY)KEHHUE CIUPATBHBIX apTePHOJ CMEHIETCSA X PaCIIUPEHH-
eM, ¥ MO/ ICCTBUEM YCHIIMBIIIETOCS IPUTOKA KPOBHU SHIAOMETPUI OTTOPraeTcs, 1
€r0 OCTATKH BBIBOJSATCS BMECTE C KPOBBIO B BUIC MEHCTPYaIbHBIX BBIICIICHHN.

[IpommdeparuBHas daza coBmagaeT ¢ (GONMKYISIpHOM (ha30i OBapHAILHOTO
IIMKJIa ¥ COCTOHT B OBICTPOI MpoMQeparvi KJICTOK SHIOMETPHS, TIPHUBOISIIEH K €0
YTOJIIIEHUIO TIOJ] KOHTPOJIEM 3CTPOTEHA, BBIICIIIEMOTO Pa3BUBAOIIMMCS (DOJITAKYIIOM.

CekperopHas (aza oOecrieunBaeTcsi MPOreCTEPOHOM, BBIIEISIEMBIM K-
TBIM TEJIOM M CTUMYJIHPYIOIIUM CEKPEIIHIO CITU3U TPYOUaThIMU jKkelie3amMu. Bme-
CT€ C 3CTPOreHaMH MPOTECTEPOH MOATOTABIMBACT HIOMETPUH I UMILJIAHTA-
IIUU B HETO OIUIOAOTBOPEHHOM SIMIICKIICTKH.

Ecii mpoucXoauT oo 0TBOpEHHE, SMOPHOH MTPOU3BOIUT XOPUOHUUECKULL
eonadomponun (XI') pst mognepskanus (yHKIIUU JKEJITOrO Teja OepeMEHHOCTH
¥ TIPOAOJDKEHUS CHUHTE3a IMporecTepoHa. Ecim omiogoTBOpeHHne He MpOoMCcXo-
T, CHHTE3 TPOTecTepOHa MPEKpaIaeTcs U SHIOMETPUI OTCIIanBaeTCs; MPHU-
MEPHO 4epe3 S5 AHEH IMOCIIE 3TOT0 HACTYNAET MEHCTPYyalHusl.

IHIOKPUHHAs (PYHKIHUS IUIALEHTHI

[To mMepe QopmupoBaHusi IUTallEHTHI OHa OepeT Ha ceOs TOPMOHAILHOE
oOecrnieueHne pa3BUTHs 3apoibiiia. Eciu Ha mepBbIx 3Tanax 6epeMEeHHOCTU TH-
nOo(QHU3IKTOMHUS PUBOANT K MPEPHIBAHUI0 OEPEMEHHOCTH, TO CPOPMHUPOBAHHAS
IUTAIIEHTa YK€ CTAHOBHUTCS HE3aBHCHMBIM HMCTOYHHUKOM OOpPa30BaHUS BBICOKHX
KOHIIEHTpALUNl Hpozecmepona u ICMPO2eH08, XOPUOHUUECKO20 20HAOOMPO-
RUHA, 2 TAKXKE OMPENEJICHHOIO KOJUYECTBA AHAPOreHOB. YCTAHOBJIEHO, YTO
ACTPOTreHbl B KOMOMHAIIMH C MPOTECTEPOHOM IOJABIISIOT UMMYHHBIE pEaKIuu
MEXTy TIOIOM U TUTAIIEHTOM, TOJABISIOT TPAHCIUIAHTAIMOHHBI UMMYHUTET U
CIOCOOCTBYIOT Pa3BUTHIO TPO(oO1acTa u MpeBpaIieHUIo ero B IJIANCHTY.

[lnaneHTa CHHTE3UPYET MHOKECTBO TOPMOHOB M JAPYTHX OHUOIIOTUYECKH
AKTUBHBIX BEIIECTB, MMCIOIINX Ba)XKHOE 3HAUEHUE JJII HOPMAJIHHOTO TEUYCHHUSI
OoepemMeHHOCTH (00ECIeunBalOT MOBBIINICHUE PE3UCTEHTHOCTH OpraHW3Ma >KEH-
IIMHBI B TIEPHOJI OEPEMEHHOCTH) M HOPMAIILHOE Pa3BUTHS IUI0AA, BKIIFOUAIOIICE
pealin3alnio TeHETUYECKH JeTEPMUHUPOBAHHBIX MPOTrpaMM 3MOpHOreHe3a, Co-
MaTHYECKOTO U ()YHKITMOHATILHOTO Pa3BUTHAI.

C OHOXMMHYECKOM TOUKH 3pEHHS T TOPMOHBI MOYKHO Pa3/ICNUTh Ha 2 TPYIIIIHL:

a) Cmepouonuie 20pmonbl

e [Iporecrepon.

® DCTpPOH.

® DCTpaguo.

® DCTpHUOIL.

Wx neiicTBue OBIJIO PACCMOTPEHO BHIIIIE.



0) Ilenmuonuvie 2opmonbwl:

e XOpUOHUYECKUN TOHALOTPOIIHH.

e [[manieHTapHBIA aHAJIOT TOPMOHA POCTA.

e [[naneHTapHbIe JaKTOTeHbI (XOPUOHUYECKUE TOHAIOTPOIIUHBI).
e Tuporponuu (TTI'), Tuponudepun (TTT—PI").
e Koprukonubepun (AKTI—PT).

e ['oHa10MOEpHH.

e ComaronubepuH.

e COMaTOCTaTHH.

e Bemectso P.

e Ananor AKTT.

o IHruOuHsI.

XapakTepHO, UTO B KPOBH IJI0JIa COOEPHCAHUE NPO2eCmEPOHA TIPUMEPHO B
5 pa3 BbILIE TAKOBOTO B KPOBU MAaTepH.

Becbma BEpOATHO, YTO MMEHHO HpO2ecmepoH, 3allulias 3apoJblll OT
YpEe3MEPHOTro JAEUCTBUS SCTPOr€HOB, CIOCOOCTBYET AU(PEpeHIINPOBKE MOJIOBOM
cucTteMsbl. B KpoBH 11012 TPUCYTCTBYET TOJBKO MAI0AKMUGHBLI ICHPUOT, B
TO BPEMS KaK aKTUBHBIE TOPMOHBI — 3CHPAOUOJI U ICHMPOH — HE ONPEIECIAIOT-
cs y 3apoasiuieil. CienoBaTenbHO, 3apoAblll 00JIaaeT TaKUMHM 3H3UMHBIMU
CHUCTEMaMH, KOTOPbIE CIIOCOOHBI 3alIUTUTh OT JACUCTBUSA YpPE3MEPHBIX Kojeba-
HUH IIOJIOBBIX TOPMOHOB

Amnopozenwl BBIIOJIHAIOT POJIb CBOEOOPA3HOIO MPOTHBOBECA 3CTPOTEHOB.
[IporecTepoH, 3cTpOreHbl U aHIPOTEHBI COATAHCUPOBAHBI B TAKUX MPOMOPIHIX,
KOTJla aHJPOTeHbI MPEMSATCTBYIOT (PEMUHHU3UPYIOLIEMY JCHCTBUIO ICTPOTECHOB
Ha I€HUTAJbHBIM TPAKT 3apojbllla MY>KCKOTO I10JIa, @ SCTPOreHbI B CBOIO OYe-
penb ONOKUPYIOT MACKYJIMHH3UPYIOLIEe IEHCTBHE aHAPOTEHOB HA PENpPOAYK-
TUBHYIO CHCTEMY 3MOPHOHOB >KEHCKOIO MOJIa.

Xopuonuueckuii conaoomponun (XI'T). OH 3anmyckaeT IpoayKIUIO Top-
MOHOB COOCTBEHHO B OpraHU3Me€ IUIoJa U PEryaupyeT ONTUMaIbHOE (QYHKIHO-
HUPOBAHHUE SHJOKPUHHBIX OPraHOB B MAaT€pUHCKOM opraHusme. [1lo mexaHusmy
nevictBus XI'T 61M30K TIOTEOTPONHHY THIO(U3A.

Ilhauyenmapnouit naxkmozen NOSBISIETCS B KPOBU IUIofa yxxe Ha 6 Hen. OH
CHHTE3UPYETCSI BO BCE BO3PACTAOLIMX KOJIMYECTBAX — OOIIIee KOJIMYECTBO 32 CY-
TKU Bo3pacTaeT oT 0,5 10 5 rpaMMoB. ['OpMOH 13 IIaLEHTHI MOCTYHAET KaK B KPOBb
IUIO/A, TaK U B KpOBb Marepu. 110 MexaHn3My IEHCTBHS IUIALCHTAPHBIN JTAKTOI€H
COOTBETCTBYET COMATOTPOIIMHY M MaMMOTponuHy runogusa. [loatoMy B opranus-
M€ IJI0Ja 3TOT TOPMOH CTUMYJIUPYET META00INYECKHE TIPOLIECCHI, BbI3bIBAsK OO
poct. Ilpu ero HenOCTaTOUHOCTH Pa3BUBACTCS TUHOTPO(HUS IUIOJA U NEPUHATAIIb-
Has cMepTh. [InaneHTapHbli JIAKTOreH UMEET MaMMOTPOITHOE BIIMSIHUE HA MOJIOY-
HYIO JKeJIe3y KaK MaTepu, Tak 1 pedeHka. M30bITOK 3TOro ropMoHa MprUBOIUT K BbI-
JEJIEHUIO TPYIHOTO MOJIOKA HOBOPOXKIEHHBIM — T. H. MOJIOKO «BEIbMBD).



XKenToe Teno u TuarnieHTa CEKPETUPYIOT U IPyTrre TOPMOHBI, CPEIN HUX —
penakcun (nat. relaxo — pacmumpsio, pacciiadJisiio), BEI3BIBAIOIINNA PACITUPEHNE
cuM(du3a 1 JTOOKOBBIX KOCTEH Ta3a MaTepH, YTO CIIOCOOCTBYET aKTy POJOB.

K MOMeHTy pokaeHHs] KOHIICHTpAIUs BCEX TOMOHOB IUIAIICHTHI W TUIOJA
PE3KO YBEIMYMBAETCS, MOATOTABINBAS OPTaHU3M IUI0/IA K KPUTUUECKOMY Tepe-
XOJly U3 BHYTPUYTPOOHOTO CYIIECTBOBAHUS K KU3HU BO BHemtHel cpene. [locme
POKICHHUS IPOUCXOTUT CHIDKEHHUE MTPOYKIIMH TOPMOHOB y peOeHKa, HO B HOP-
Me ATOT JePUIUT KOMIICHCUPYETCS JKEHCKUM TPYJHBIM MOJIOKOM, COJIep KaIuM
BCE HEOOXOMMBbIE TOPMOHBI.

13. IOZKEJY JOYHASA KEJE3A

[omxenynounas xkene3a (I1DK) umeeT 0IHOBpEMEHHO SHIOKPUHHYIO U IK-
30KpUHHYIO (DYHKITUH, T. €. OCYIIECTBIISCT BHYTPEHHIOIO M BHEITHIOK CEKpe-
LMI0. Y 4YeoBeKa MopKeNy10uHas kene3a Becut oT 80 1o 90 r, uMeeT BBITSHY-
Tyio ¢GopMy, MO OUYEpPTaHUSIM HANIOMHHAET KHCTh BHHOTrpama. PacmosioxxeHa
BJIOJIb 33J{HEH CTEHKH OPIONIHOW MOJIOCTH U COCTOUT M3 HECKOJIbKUX OTJIEJIOB:
TOJIOBKH, IIEHKH, TeJIa W XBOCTA. | 0JIOBKa HAXOAUTCS CHpaBa, B U3rubOe JBEHA-
JUATUTIEPCTHOM KUIIKYU U HAIIPaBJI€HA BHU3, TOT/1A KAK OCTAJIbHAS YaCTh KEJIE3bI
JIEKUT TOPU30HTAJIBHO 3aKaHUMBaAeTCA psaoM ¢ cenesenkou. IDK cocrout m3
JIBYX TUIIOB TKaHU, BHIMOJHSIOIIUX COBEPILIEHHO pa3Hble GyHKIUU. COOCTBEHHO
TKaHb MOJIKETyI0UYHOM KeJIe3bl COCTABIIAIOT MEJIKUE TOJbKU — AllMHYChI, KaX-
JBIA U3 KOTOPBIX CHA0KEH CBOMM BBIBOJHBIM MPOTOKOM. DTH MEJIKHUE MPOTOKHU
CIMBAIOTCS B O0JIee KPyIHBIE, B CBOIO OYEPE/Ib BIIAIAIOIINE B BUPCYHTUEB TPO-
TOK — TJIaBHbIN BhIBOAHOW MpoTOK IDK. J[0apKM MOYTH LEAMKOM COCTOST W3
KJIETOK, cekpeTtupyromux cok DK (mankpeatnueckuii cok). Mexay noibKamMu
BKpari€eHbl MHOTOYHCIIEHHBIE TPYIINBI KJIETOK, HE UMEIOIINE BBIBOJHBIX MPOTO-
KOB — ocTpoBku Jlanrepranca. HazBanue 3TH rpynibl KJIETOK MOJYYHIA B YECTh
[Taynst Jlanrepranca, yueHoro u3 I'epMaHuu, KOTOPBIM uX OTKphUT B 1869 rony.
BrinensroT HeCKOIbKO THUIIOB KJIETOK B OCTPOBKE, CPEIHU KOTOPBIX [-KIIETKH, KO-
Topble BhIpaOaThiBalOT MHCYIUH (60—-80 %); o-KieTKH, BbIpabaThIBAIOIIME
rmokaron (15-20 %); A-knetku, BeipabaTeiBatomue comaroctatud (5—10 %);
€-KJIETKH, BbIpabaThIBaIOIIME TOPMOH rosioja rpeiauH; PP-kinetku, BeipadaThl-
BAIOT MAHKPEATUUIECKUN monumnenTu 1 (Tadbmumia 6).

[Tomxenynounas »ejie3a KpoBOCHAaOXkaeTcsi M3 MepeaHedl U 3aaHei
BEPXHUX MAHKPEATOYOICHAIBHBIX apTepUi (U3 racTpOOayI€HAIBLHON apTe-
pUM), HXKHEW MaHKPEaTOo1yoICHAILHOW apTepuu (MX BepXHEW OpbDKEECUHOM
apTepur) U MaHKPEaTUYECKUX BETBEW (U3 CElIe3€HOUYHOU aprepuu). Beru
ATUX ApPTEPUN LIMPOKO AHOCMOMO3UPYIOM B MKAHU TOIKEIYIOYHOHN XKele-
3bl. [laHKpeaTUuecKue 6eHbl BNANAIOT B CEIE3€HOYHYIO BEHY, B BEPXHIOIO
OpbDKEEYHYI0 BEHY M B Jpyrue MPUTOKKM BOPOTHOW BEHBI (HMXKHSS OpbIKe-
€4Has, JieBas KeJayJ0uHas ).



Tabmuna 6 — XapakTepUCTUKA SHIOKPUHHBIX KIJIETOK OCTPOBKa MOJKEIY-
JTOYHOM JKEIE3EI

Tun Coaepixanue Cekperupyemblii
o CexpeTopHbIe IrpaHyJibl
KJIETOK | B OCTPOBKE, % TOPMOH
IInomnas cepoyesuna, 6aeoHas nepu-
o 15-20 Inrokaeon PoY P
depus
B 60-80 HUncynun Kpucmannouonvie, pasnuunoi ghopmol
T'omozennvie, HU3KOU NIOMHOCMU,
A 5-10 Comamocmamun
3aNOIHAIOM NOYMU 8Ce KIEMK)
€ > 2 Ipenun Pa3znuunoii popmoi
Ilanxkpeamuueckuii .
PP > 2 P Pa3znuunoii popmor
noaunenmuo

Jlumghamuueckue cocyowi IOIKETYTOUHOM JKee3bl BIAAAIOT B TAHKpEaTH-
YEeCKHe, MaHKPeaToayoeHATbHBIC, TUJIOPUUECKUE U TOSICHUYHBIC TuMpamuye-
cKue Y3l

Hnnepsauusa IIZK ocymiecTBiseTcsl BETBSIMU OMYXKIAIONMUX HEPBOB (TIpe-
MMYIIECTBEHHO MPABOT0) U CUMIATUYECKUMHU HEPBaAMU U3 YPEBHOTO CILICTCHHUSI.
Cpenun HEpBHBIX BOJIOKOH, BBISBJISIEMBIX B OCTPOBKAX, HICHTU(DHUIIMPOBAHBI KaK
XOJIMHEPTMYECKUE, TaK M aJIpEHEPrUYECKUe HEPBHbIE 3JIeMEHThl. CTUMYIISIIUS
CUMITaTUYECKON HEPBHOM CHCTEMbI YyTHETAET CEKPELMIO MHCYJIMHA.

T'opmonsvt nodicenyoounoi ycenesbwl.
Mexanuszmwt ux doeiicmeus u uzuonouueckasn poiv

OcHoBHbIMU TOpMOHamMu [ DK SBIISIOTCS MHCYUH M TIIFOKAroH.

Mucynun cuntesupyercs P-knetkamu [DK. O mpencraBiser coboit mo-
JUTIENTHU, COCTOSIIANA W3 JBYX TMENTHUIHBIX TENen. a-yens, coctosmas u3 21
aAMHUHOKHCIIOTHOTO OCTaTKa, COeIUHEHA AUCYIb(PUIHBIM MOCTHKOM C [-yenvio,
cocrosimiei u3 30 aMHHOKHCIIOTHBIX OCTAaTKOB. VIHCYJIMHBI )KUBOTHBIX Pa3HBIX
BUJIOB JIMIIIb CJIETKA PA3IUYAOTCS M0 aMUHOKHUCIIOTHON TOCJIEIOBATEIBHOCTH U
00J1a71a10T OTMHAKOBBIM OMOJIOTUIECKUAM JIEHCTBUEM.

OCHOBHBIM CTHMYJIOM BBIOpOCA MHCYJIMHA SIBJISIETCS TIOBBIMICHUE YPOBHSI
TJIFOKO3BI B KPOBH, a TaK)KE aMUHOKHUCIIOTHI, CBOOOIHBIE KUPHBIE KUCIOTHI, dH-
TEPOTOPMOHBI, IEHCTBUE WX YCHUJIMBAIOT MOHBI KAJBIIUSA W MapacHMITATHICCKas
HEpBHas cucreMa (rpujaoxeHue 14).

['aBHBIM CTHMYJIITOPOM BBIOpOCA MHCYJIMHA SBIIICTCS TIIIOKO3a, TTOCTYITHB-
1asi B OpraHu3M BHYTPUBEHHO WM B coctaBe nwimy. ['opmonsl XKKT (ractpus,
XOJAITUCTOKUHUH-TIAHKPUO3UMHIH) YCUJIMBAIOT BHIOPOC MHCYJIMHA HA TIIFOKO3Y.

NurnbutopaMu CEeKperny WHCYJIMHA BBICTYMAIOT: COMAaTOCTAaTHH, MTPOCTar-
JaHJIMHBI, aJJpeHaJINH, CUMIIaTHYeCKasi HEpBHAs CHCTEMA.

WHCYnMH SIBIISCTCSI €IWHCTBCHHBIM (DU3UOJIOTHYSCKAM TOPMOHOM, CHH-
YKAFOIIUM YPOBEHbB TJIIOKO3bI B KPOBH, COCTaBIISIOIICH B HOpME 3,3—5,5 MMOJIB/II.
[Tox BIUsSHUEM WHCYJIMHA YBEJIMYWUBACTCS TOTJIONICHUE TIFOKO3BI MTOYTH BCEMHU
KJICTKaMH TeJla, ¥ €€ KOHIICHTPAIUs B KPOBH OISITH CHIKASTCSI.



buonozuueckoe oeiiccmeue uncynuna:

1. Yckopenue TpaHcMeMOpaHHOTO TPAHCIIOPTa B KIIETKY TUIFOKO3bI, aMUHO-
KHCJIOT, CBOOOIHBIX KHUPHBIX Kuciot, noHos (K, Mg”"), Hyki1eoTnoB.

2. AxtuBanus cuaTe3a JJHK, PHK.

3. Ctumynsnus cuHTe3a O€Ka, TITNKOTeHA, JTUITHIOB.

4. AHTaroHu3M 1o OTHOIIEHHUIO K KaTa0OJINYECKIUM TOPMOHAM.

5. TopMoxkeHHEe MPOTEOU3a, JUMOIU3a U KETOreHe3a, INIMKOTEeHOJIN3a,
TJIFOKOHEOTeHe3a.

Bbuonornyeckne 3¢gPekTsl HHCYTHHA BO BpeMeHU O00beIuHSIIOTCHA B 4
rpynmbI:

1. OueHpb GBICTpBIE (CEKYH/IBI): TUMEPMONSApU3aIMs MeMopaHsl; Beixon H',
nocrynnedne Na', nosbiiesne pH BHyTpH KIeTKH (AlU03); MHTHOUPOBAHKE
Ca”" macoca u 3amepxka B kierke Ca’'; axtuBarust Na/K Hacoca (AT®-a3a) ¢
YBEJIIMYCHUEM TIOCTYIUICHUS B KIIETKY Kalus W YJAJICHUS HATpUs; YBEIHMUCHUE
TPAHCIIOPTA TIIFOKO3BI.

2. BeicTpbie (MUHYTHI): aKTUBAIIMS M MHTUOMPOBAHNE aKTUBHOCTH (hepMEH-
TOB — npeo0iaianue aHaboIM3Ma U TOPMOKEHHE KaTaboau3Ma.

3. Mennennsle (10 4acoB): YCKOpEHHE NOTPeOIeHUs CyOCTpaTOB U MHAYK-
IIUS1 WIA PETIPECcCHs CUHTE3a (PepMEHTOB.

4. Camble MEIJICHHBIC: MUTOT€HE3 U PA3MHOKEHUE KIIETOK.

JeiicTBre MHCYJIMHA HA 00MEH I'JIIOKO3bI B IIEYEeHHU

IleyeHb — 3TO OJWH U3 HanboJiee BAXKHBIX OpeaHO8 meld, 3anacaroujux
enoko3y. I'mioko3a MoXKeT cBOOOTHO AU(PPYHIUPOBATH B KIETKH MEYCHHU U BBI-
XOJUTh M3 HUX, KOTJIa €e COoJep)KaHNe B KPOBU CHUXKAeTCsA. B KileTkax medeHu
TJIF0KO3a MO/ BIUSHUEM WHCYJWHA TIPEeBpaIIaeTCs B IIMKOTEH, U €€ COJIepIKaHne
B KPOBH CHIKAETCSI.

buoxumuueckne 3pGeKTh JeHCTBUS HHCYITHHA:

» akTuBaIus QEPMEHTA 2IFOKOKUHA3bL, KaTanu3upyroniei Gochopmmupo-
BaHUE TIIFOKO3bI, KOTOPAs MOCTYHAeT B KJICTKH IIEYCHU;

» axtuBanys GocPoPpPYKTOKUHAZY U TIIMKOTCHCUHTETA3y, KATAIU3UPYIOIILYIO
nomMmepu3atuio GochopuImpoBaHHOM TITIOKO3bI C 00pa30BaHIEM IIIMKOTEHA,

» uneubuposarue ghepmenmos, pacwenisiowux emuxozer (hocopuaser), O6ia-
rofiapst YeMy BBICOKHI YPOBEHb MHCYJIHHA CIIOCOOCTBYET KOHCEPBAIIH TIIMKOTECHA.

3a cyeT OBICTPOro CHHTE3a IIMKOT€HA W MOJABIICHUS TIIMKOT€HOIN3a KOH-
IEHTPAIMs TJIFOKO3bI B KPOBH, MOBBIIIAIONIASCS MOCIE MpHUeMa MUIIH, OBICTPO
BO3BpaIlaeTCs K HOPMAJILHOMY YpPOBHIO. B pe3ynbTaTe ymansieTcsi OCHOBHOMN
CTUMYJI CEKpEIMN MHCYJIMHA, U COJCp)KaHUE MOCIEAHET0 B KPOBU TaKXKe HOP-
mamm3yercs. Korma opranmsmy TpeOyeTcsi SHEprusi B MPOMEKYTKAX MEXIY
npUeMaMHy THUIIA, TIIUKOTEH OIMATh MpeBpamaeTcs: B ToKo3y. KoHreHTparms
WHCYJTMHA B KPOBH B 3TOT MEpHOJ 04eHb Mana. OOpa3yromiasicsi Mpu 3TOM TIIkO-
K032 MOKET CBOOOIHO BBIXOJIUTH M3 KIIEeTKH myTeM nuddys3un. Takum oOpazom,



MOJIICPKUBACTCSI TTOCTOSHHBIA YPOBEHb TIIIOKO3bI B KPOBH MEX]y MpUEMaMu
nuim. [Ipu HopmansHOM TUTaHuU 0KOJI0 60 % TIII0K03bI, TOTPEeOIsIEMOil Yemo-
BEKOM C MHILEH, BPEMEHHO 3aracaeTcsl B IEUYEHH, C TeM, YTOObI OBICTPO BBICBO-
00K1aThCs 32 CUET PaCILEIICHHS [IMKOTeHa.

I[eﬁCTBHe HHCYJ/IMHA HA 00MEH I'JIIOKO03bl B MbIILIEYHBIX KJIEeTKaX

Ilpu nu3zkom cooeprcanuu uHCyaUHA B KPOBU MBIIIEYHBIE KIIETKU B HOP-
M€ HEMPOHUILIAEMBI JJISl TJIIOKO3bl U BCIO HEOOXOIUMYIO SHEPIHIO MOJIy4aroT 3a
CYET OKUCIIEHHUS KHUPHBIX KUCIIOT.

Yeenuuenue konyenmpayuu uncynuna, Bb13BaHHOE MOBBIILIEHUEM YPOBHSI
IJIIOKO3BI B KPOBH II0OCJIE TIPUEMA IUILH, JETAET MBIIIECYHbIEC KIETKU NpOoHUYdae-
Mbl 07151 27110K03bl, KOTOpAsi UCIOJIb3YETCs 3aTEM B KAUECTBE HCTOUHUKA SHEPTUU.
OnHAaKo NpU OYEHb BBICOKOW MBIIIEYHON aKTUBHOCTH MEMOpPaHbI KJIETOK CTaHO-
BATCSI POHUIIAEMBI ISl TJIOKO3bl U B OTCYTCTBHE MHCYJNHMHA. B 3ToM ciyuae
NOTPEOHOCTH PabOTAIOIEeH MBIl B TJIIOKO3€ KaK SHEPreTUYECKOM CyOcTparte
yIOBJIETBOPSIETCS Jake Mpu 0a3albHOM YpoBHe MHCYyJMHa. Korma meblma Ha-
XOJIUTCA B HEAKTHUBHOM COCTOSIHMM, B HEW Cpa3y IOCJE MpUeMa MUILH, T.€. IPU
BBICOKMX KOHIEHTPALUAX MHCYJIMHA U TJIIOKO3bI, TOKE 00pazyeTcst U COXpaHsi-
eTcsd HeOOoJbLIoe KOJUYECTBO 2nukoceHa. Ilpu ocTpoll HEOOXOIUMOCTH 3TOT
[JIMKOTEH OISATh MPEBPALIAETCs B INIFOKO3Y, KOTOPAsl UCHOJIb3YETCS MbIILIECYHbBI-
MU KjeTkaMu. Kak npaBuio, Iiroko3a He BBIIEISETCS. 0OpaTHO B KPOBb U HE MI'-
paeT HUKAKOM pOJIM B PETYJISILIMU YPOBHS caxapa B KpPOBHU IIOCJIE pUEMa MULIH.
CBs3bIBasICh C PELENTOPOM Ha MOBEPXHOCTH MBILIEYHBIX KJIETOK, MHCYJIMH aK-

TUBUPYET MEXAHUZM MPAHCNOPMA 2IH0KO03bl Yepe3 MeMOpaHy (pucyHok 29).
Monexyna uHcynuHa

BHeKeTOMHLIA QOMEH peLE nTopa L
TpancmemBpannsid AoMer
_—peyentopa
BryTpukneTouHsIM LOMEH peuenTopa

Monexkynbi
ToT-4

AKTUBALMS TMROIMHKMHAA!

A
DocchopunuposaHue
Ayrodocdopunyposarte
AXTUBAUMA BHYTPUKNETOMHEIX BenkoB, Buonoruiecikus scbqbexrbt

Cuitea nunvpos  CuHTes Fvkoreda PocTuakenpecodn Cunrea Genkos  TpaxCnopr
resos TRIOKO3E!

Pucynok 29 — Cxema MexaHu3Ma J1eiCTBUS HHCYJIMHA HA KJIETKU-MHUIIEHH

Ilocmynnenue 2n10Kk03vl 8 KlemKu 13 KPOBOTOKA MPOUCXOIUT ITyTEM O0JIer-
yeHHOU nuddy3un npu ydyacTuu creluaibHbIX O0emkoB-niepeHocunkoB — [JIFOT
(rimoxo3Hble TpancnopTepsl). ['JIKOT o6HapyxeHbl Bo Bcex TkaHsaX. CyllecTBy-



et Heckoibko u3odopm I'JIFOT, koTophlie paznuyaroTcs MO JOKATU3AIUH U CPO/I-
cTBy K riroko3e. [ JIFOT nporymMepoBaHbI B IOPSKE X OOHAPYKEHUSI.

Pacnpedenenue oenkos-mpancnopmepos 2arwkoswl (IJ1H0T)

Tun I'JIFOT. Jlokanuzanus B opraHax:

I'JIFOT-1 — IIpeuMyliecTBEHHO B IUIAIIEHTE, MO3Te, IMOYKaxX, TOJCTOU
KHIIIKE, MEHBIIIE B )KUPOBOU TKaHH, MBIIIAX.

I'JIKOT-2 — IIpeuMyIieCTBEHHO B MEUEHH, B-KJIETKaX OCTpOBKOB JlaHrep-
raHca, YHTEpPOLIUTAaX.

I'JIFOT-3 — Bo MHOTUX TKaHSX, BKJIIOYas MO3T, IJIALEHTY, MOYKH.

I'JIKOT-4 — MHCcynrHO3aBUCHMBIN, B MBIIIIAX (CKEJIETHBIX, CEPICUHON),
KUPOBOU TKAHU (HAXOJATCS MOYTH IMOJTHOCTHIO B IUTOIIA3ME).

I'JIKOT-5 — B TOHKOI KHUIIIKE, B MEHBIIEH MEpE B MOYKAX, CKEJIETHBIX
MBIIIIIAX, KUPOBOH TKaHU, Mo3re. [lepeHocunk GpyKTO3bI.

Bcee tunst I'JIFOT moryt HaxoauTbes Kak B IIa3MaTHYECKOW MeMmOpaHe,
TaK ¥ B HUTO30JIbHBIX BE3MKYJax. B kierkax mbimn u xupoBoi Tkanu ['JIFOT-4
(MHCYJIMHO3aBUCUMBIE) MOYTH MOJHOCTHIO JTOKAJIM3YIOTCA B IIUTOIIa3Me. Biusi-
HHUE WHCYJIMHA HA TAaKUE€ KJIETKU MPUBOJUT K MEPEMELICHUIO BE3UKYJ, COAEP-
xamux [JIKOT-4, k mazmatudeckod MemMOpaHe U ux ciusHuio ¢ Hel. [locne
ATOT0 BO3MOXKEH OOJIETYEHHBIM TPAHCHOPT TJIIOKO3bI B KJIETKU. [Ipu cHMXeHUH
KOHLIEHTpAllMu MHCYJMHA B KPOBU O€JIKM TPaHCIOPTEPHI IIFOKO3bl CHOBA Iepe-
MEILAIOTCS B LIMTO30JIb M MOCTYIIEHHUE TIFOKO3bI B 3T TKaHU MTPEKPAILAETCS.

Oomen 2nroko3wl 6 nepsnvix kiemkax. Kinerku [THC cBoro 10BOJIBHO BbI-
COKYIO MOTPEOHOCTh B SHEPTUU NOUMU YETUKOM HOKPLIBAIOM 3d CUem 21H0K03bl,
npudeM ee norpedieHue He 3agucum om uncyauna. OH HE BAMSET HA MPOHU-
aeMOCTh MeMOpaH IS TJIIOKO3bl M HE aKTUBUPYET PEPMEHTHBIE CUCTEMBI 3TUX
kietok. ToTr dakr, uro [IHC nmonydaer HEOOXOIUMYIO €M SHEPTrHI0 TOJIBKO 3a
CYET OKHCJIEHUS TIIFOKO3bI, MO3BOJISET MOHSATh, IOYEMY CHH)KECHUM KOHLEHTpa-
LIAN MOCJIEIHEN B KPOBU HMKE KPUTUYECKOTO YPOBHS MOXKET IPUBECTH K 2Uno2-
JUKEMUYECKOMY WOKY C TOMYTHEHHEM CO3HAHHUSI WIH J1aK€ KOMOM.

BoabmMHCTBO APYruX KIETOK Tela OTBEYAeT HAa MHCYJIMH MOJOOHO MBbI-
HICYHBIM KJIETKaM.

Pezynauusn yposens 2noKo3ot

[ToBbilIEeHHOE COAEpKAHUE YPOBHS TJIIOKO3BI B KPOBH — 3TO Hamboisee
CWJIBHBIN CTUMYJ JIJIsl CEKpElMU WHCYIuHA B-KkiaeTkamu. [Ipu HopManbHON KOH-
HEHTpAaIMK TII0KO03bI MpeobiafaeT 0a3alibHasi CKOPOCTh CEKPEIMU UHCYJIUHA, a
IpU KOHIIEHTPALMK TIH0KO03bl HIke 0,9 1/ MHCYIMH B KpOBU HE OOHapy>KUBa-
ercs. [locne npuema yepe3 pot 100 T 1IIIOKO3bI €€ KOHIIEHTPALMs B KPOBHU ObI-
CTPO BO3pACTaET, UTO BBI3bIBAET pe3Kuil BbIOpoC mHcynuHa. [locnenyroiee na-
JICEHUE YPOBHS TJIFOKO3bl M MHCYJIMHA XapaKTEPU3yeTCa YeTKOM AuHaMUKOM. [Ipu
HEJIOCTAaTKE MHCYJIMHA CHUKEHUE KOHIEHTPALUU IITI0KO3bl B KPOBH 3aMEIJICHO.



HenaBHo Ob110 MOKa3aHO, AMUHOKUCIIOTHI U CBOOOJIHBIE YKUPHBIE KUCIOTHI
TOK€ CTUMYJIUPYIOT CEKpPEIUI0 WHCYIWHA, XOTs U MeHee 3(P(HEeKTUBHO, YeM
rimoko3a. CienyeTr ckazarh, YTO [-KIETKH MOTYT aKTHBHUPOBATHCS HE TOJIBKO
STUMH KOMIIOHEHTAMH IHIIH, HO U ONPENEICHHBIMU IENTUIHBIMA TOPMOHAMHU
KKT, a Takyke mapacuMnaTH4IeCKON HEPBHOW cUCTeMOM. DTuM 3 dexram mpo-
TUBOJIEUCTBYET aKTMBHOCTb CHUMIIATUYECKOW HEPBHOW CUCTEMBI, YIHETAIOLIEH
CEKpEIHMI0 WHCYJIMHA TPU Y4acTUU [-aJApeHEPruuecKux penenTopoB. B stom
IIPOTUBOACHCTBUM NAPACUMIIATUYECKOM M CHMIATUYECKOW CHCTEM 3aKIIIOYEH
OTpeieNIeHHbI CMBICA. B cocTosiHMM TOKOSI TpeobiafaeT AeicTBUE MapacuM-
MAaTUYECKON CUCTEMBI, YTO CIIOCOOCTBYET MpolleccaM aHaboym3Ma (CHHTE3a Be-
mectB). [Ipu cTpecce HeoOXoAMMA 3HEPTHUS; CIEA0BATEIBHO, ITIFOKO3a HE J10JIK-
Ha IpeBpalaTecsi B MMKOreH. I[Ipum 3ToM BakHOE 3Hau€HUE MMEET TOT (PakT,
YTO KaTE€XOJaMHHBbl YTHETAIOT CEKPELMI0 MHCYJIHMHA: 3TO CIIOCOOCTBYET HEMO-
CPEICTBEHHOMY MCITIOJIB30BAHUIO ITFOKO3bI B KAYECTBE UICTOYHUKA SHEPTHH.

Cekpeyusa 2n0Kazona 0-KJIETKAMU PETYIUPYETCS MPSIMO IPOTHUBOIIOIOXK-
HbIM 00pa3oM. OHa CUJIBHO MOBBIIIAETCS IPU TMIOTIIMKEMHUH, YTO BIIOJHE 3aKO-
HOMEPHO, IOCKOJIbKY INIMKOTEH CIIy>)KMT MCTOYHHUKOM TJIFOKO3bI M €r0 pacllen-
JICHUE TIPOTUBOACHCTBYET TUITOTJINKEMUH.

Cekpeyusa comamocmamuna OCTPOBKOBBIMU A-KJIETKaMU BO3PAacTacT IpH
BBICOKMX KOHILIEHTPALMIX IVIFOKO3bI, aMUHOKHUCIIOT U KUPHBIX KACIOT B KPOBH.
TaxuMm 00pa3oM, cOMaTOCTATUH TOPMO3UT CEKPELMIO UHCYJINHA, IPENOTBPALLAs
€0 NEPENPOU3BOICTBO IIPU TUIIEPIIIMKEMUU.

/Jleiicmeue uncyniuna Ha dcupoeoil oomen. lledeHp MokeT 3amacarb I0J]
JEUCTBUEM MHCYJIMHA JIMIIb OTPAHUYEHHOE KOJIMYECTBO TIIMKOreHa. M3nmumku no-
CTYNHMBILEH B MEYEHb TIIFOKO3bI MOABEpratoTcs GochopuIMpOBaHUIO U TAKUM ITy-
TEM YJEP/KUBAKOTCS B KIIETKE, HO 3aTE€M IIPEBPALLAIOTCS HE B TJIMKOIEH, & B KUP.
D10 npespawenue 6 dHcup TAKKE ABISIETCS PE3yJIbTATOM MPSIMOTO JIEHCTBHS UHCY-
JIMHA, a 00pa3yoIIrecs Py 3TOM >KUPHbIE KUCIOThl TPAHCIIOPTUPYIOTCSI KPOBBIO B
JKUPOBYIO TKaHb, IJIE OHH IOIVIOIIAIOTCA KJIETKaMH, B KOTOPBIX M XpaHsrcs. B
KPOBH KUPBI HAXOIATCS B COCTaBE JIUNONPOMEUHOE, UTPAIOIINX BAKHYIO POJIb B
Pa3BUTUU aTEPOCKIIEPO3a U CBSI3aHHOTO C HUM pHCKa 3MOo0anu 1 uHPapkTa. Jleit-
CTBUE MHCYJIMHA HA KJIIETKU J/ICUPOBOU MKAHYU B IPUHLIUIIE CXOJHO C €ro JICHCTBU-
€M Ha KJIETKH [I€YEHH, OJTHAKO B MIEYEHN 00pa30BaHUE KUPHBIX KUCIIOT UIET OoJiee
MHTEHCUBHO, IIO3TOMY OHM IIEPEHOCATCS W3 HEE B KUPOBYIO TKAaHb ONMCAHHBIM
BBILIE yTEM. B KileTKaX >KUpHbIE KUCIIOTbI XPAHAMCA 8 (hopme mpueiuyepuoos.

Eme oaHO 04eHb BaXHOE BO3/IEUCTBUE MHCYJIMHA HA )KUPOBBIE KIETKU CO-
CTOUT B 00ECIEUEHUH MX TIIULEPOJIOM, HEOOXOAUMBIM JJIsi CUHTE3a TPUIJIMILIE-
puznoB. OnucaHHOE BbIIIE BIUSHUE WHCYJIMHA HAa AKUPOBOM 0OMEH oOpaTumo, u
IIPY HU3KOM €ro KOHLIEHTPALMKM TPUIJIMLEPHUJIBI ONATh PACUICIUIAIOTCSA HA TIIH-
LEPOJ U CBOOOIHBIE )KUPHBIE KUCIIOTHI.

Bricokoe conepkaHue B MEUYEHH KUPHBIX KUCIOT MPUBOJUT K 00Opa3oBa-
HUIO aKTUBUPOBAHHOW yKCycHOHM KucnoThl (auetuin-KoA). [lockonbky nedeHs
HE MOYKET HCII0Jb30BaTh BeCh alleTWII-KOA B kauecTBe HCTOUYHHKA YHEPIUH, OH



IpEeBpAILlaeTCsA B ayemoyKCyCHYI0 KUCI0my, KOTopasi BblenseTcs B KpoBb. [Ipu
JOCTaTOYHO BBICOKOW KOHIICHTPAIIMKM WHCYJWHA epru(eprudecKne KISTKHA CIIO-
COOHBI TIPEBpPAIATh AETOYKCYCHYIO KHUCIOTY ONATh B aneTwi-KoA, KOTOpbIit
CIIY’KUT UM HCTOYHUKOM dHepruu. Ho B OTCYyTCTBHE MHCYJIWHA 3TOTO MpEeBpa-
IICHUSI HE MPOUCXOJNUT, U HEKOTOPAsl 9acTh alleTOYKCYCHOW KHCJIOTHI TIpeBpa-
IAeTCS B B-TUAPOKCUMACISHYIO KUCIIOTY M alleTOH. DT TPU MeTadoimuTa Ha-
3BIBAIOTCSl KETOHOBBIMHU TEJIaMH, @ BOSHUKAIOIIEE TIPH STOM HapyIieHne ooMe-
Ha — Kemo3om. BcrencTeue keto3a y 00JBHOTO B COCTOSIHMH THa0ETUYECKOM
KOMBI BBIJIBIXa€MbIi BO3AYyX MaxXHET alleTOHOM, a aHalli3 KPOBH BBISBIIAET Me-
TaOOJIMYECKUN alnu03.

Takum 00pa3oMm BIHMSHHE WHCYJIWHA Ha JKUPOBOW OOMEH 3aKJIIOYaeTcsl B
CIIETYIOIIEM:

» YCUIIMBaeTCs CUHTE3 JKUPHBIX KUCIIOT.

» TlonmaBnsieTcsl OKMCIICHUE JKUPHBIX KUCIIOT.

» B numonuTtax crmocoOCTBYET MPEBPAIEHUIO KUPHBIX KHCIOT B TPUTIIHU-
HEPUJIBI U UX JETOHUPOBAHUIO.

» VBEJIMYUBACT TPAHCIIOPT TIIFOKO3BI B JITIOIMTHI, TAKUM 00pa3oM IPHUBO-
JIUT K MOSIBJICHUIO a-riuiepodocdara.

» CriocoOCTBYeT CHHTE3Y TPHUTIMIICPHIOB U3 O-Tiumepodocdara u Kup-
HBIX KUCIIOT.

» [IpenoTBparniaer pacuieryieHue TPUTIUIEPHUIOB.

» AKTUBHpPYET CHHTE3 JIMIIONPOTEHH JIMIa3bl, KOTOPask B SHIOTEIUU COCY-
JIOB pacCUICTUIICT TPHUTIUICPUIBl XWIOMHUKPOHOB W JIUTIONPOTEUHBI HHU3KOH
IUTOTHOCTH.

Jleitcmeue uncynuna na 6enkoewlit oomen. Ilomydaemple ¢ nUIIeH OCIKu
PaCHICTIISIOTCS O aMUHOKHUCIIOT, KOTOPBIE CITY»KaT 3aTeM CyOCcTpaToM JUisl CHUH-
Te3a COOCTBEHHBIX OEJNKOB Teda. DTOT MPOIECC MPOTEKAET ONTHUMAIbHO TOJIBKO
IpU YCIIOBUU NIEUCTBUS WMHCYIUHA. MHCynun obecneuugaem axkmueHulll MpaHc-
nopm B KIIETKA MHOTMX, XOTS M HE BCEX, AMUHOKHUCIJIOT. CXOIHBIM JOEHCTBUEM
o0namaer eopmon pocma, HO OH aKTUBUPYET IMOIJIOIIEHNE IPYTUX TPYIIT aMUHO-
KHUCIJIOT. lIoBBIlIEHHE KOHUEHTpAMM aMUHOKHCIOT B KIIETKax IOCJIE IpUEMaA
IUIIY PUBOJAT K CTUMYJISILIMK CUHTE3a Oenika Ha pubocomax. MHcynun cmumy-
upyem cunme3 0eika U KOCBEHHBIM ITyTeM, MOBBIIIAET CKOPOCTh TPAHCKPHUIIIUH
JIHK B simpe u Tem cambim oO6pazoBanue PHK. B cymme Bce atu aghgpexmut uncy-
nuna cnocoocmsyrom cunme3y 6eaxa. COOTBETCTBEHHO OTCYTCTBHUE HHCYJIMHA
JTAeT MPOTUBOIOIOKHBIN AP(HEKT U MPUBOJUT K UCTOILIEHUIO OEIKOBBIX PECYPCOB
opranusma. B 3ToM citydae aMUHOKHCIIOTHI HCIIONB3YIOTCS THOO HEMOCPEICTBEH-
HO B KaU€CTBE PHEPreTUUYECKOT0 cyOcTpaTa, J1M00 B MPOIECCE MIIOKOHEOTeHEe3a.

[Tockonpky 1uist cuHTe3a OelKa MHCYJIMH MMEET MOYTH TaKoe )K€ Ba)XKHOE
3Ha4Y€HHE, KaK TOPMOH POCTa, peOCHOK MOKET HOPMAJIbHO PACTH TOJIBKO IMPHU
ONTUMAJILHOM COOTHOIIIEHUU 00OUX TOPMOHOB.

L 1oKaroH, oopasyromnmiics B a-kiemkax ocTpoBkoB Jlanrepranca, mogo0-
HO MHCYJIMHY MpejacTaBisieT co0oil nomunenTtua. OH coCTOUT U3 29 aMUHOKHC-



JIOTHBIX OCTAaTKOB. [10 CBOMM (DYHKITHSIM TIIFOKArOH SIBIISICTCS. AHMACOHUCTIOM UH-
cynuna (npunoxenue 15) OH cmumynupyem pacwenieHue 21uKo2eHa 8 nedeHu
(TIMKOTeHOJN3), 0OecrieurBasi TAKUM 00pa30M OBICTPOE MOBBIIICHUE KOHIIEHTPa-
ITUY TJIFOKO3BI B KPOBU TIPH YPE3MEPHOM €€ TaJeHUH (THITOTINKEMUHN ).

Buosnornyeckoe neiicTeue riilOKaroHa 3aKJaK04aercs B:

» AKTHBHPOBAHUU TIFOKOTEHOJIM3a U TIIFOKOHEOTeHE3a.

» AKTHBAIIWY JIUTIOIU3a U OCBOOOXICHUS TPUTIUIIEPUIOB U3 JIETIO.

» CrumynupoBanuu cekperuu CTI', anpenaniia u KalnbLIUTOHUHA.

» Topmoxxenun nepuctanstuku JKKT, cekpenuu consSHOW KHUCIOTHI U
IICIICUHA B JKEITYJIKE.

» TopMoOkeHUM CeKpEeINU MOHKETYJ0YHOM JKee3bl.

» Oka3bIBaeT MOJ0KHUTEIHHOE HHOTPOITHOE JICHICTBHE HAa MUOKApP/I.

OOpa3ysi KOMIUIEKC C PEUENTOpPOM, PAaCIOJOKEHHBIM Ha IMOBEPXHOCTHU
IUIa3MaTHYECKONH MeMOpaHbl, TIIIOKarOH aKTUBUPYET a0eHUIamyukiasy, KOTo-
pas npespamaer AT® B tAM®. [Mukiio-AM® city>)KUT BTOpPBIM, BHYTPHUKIIE-
TOYHBIM MOCPETHUKOM TJIIOKAroHa, CTUMYJIHPYS KacKaJ OMOXMMHUYECKHUX peak-
LU, TPUBOAAIIMX K PACIICIUIEHUIO TJIMKOoreHa. OCHOBHOM OpraH-MHULIEHb IIIHO-
KaroHa — 3TO I€YE€Hb, TJIABHOE JeMNo0 riaukoreHa. [lpu xponuueckoi zunoznu-
Kemuu TIPOJIOJDKATEIBHOE BO3IECHCTBUE IUIFOKaroHa MOJKET IIPUBECTU K HCTO-
IICHUIO 3aI1acoB IVIMKOTEHA B MIEUEHH, HO TJIFOKOHEOTEHE3 B HEl OyaeT nmpoaoi-
xatbes. [Ipuunna nocnensero s dexra 3aKkinrodaeTcss B TOM, 4TO MO AEUCTBU-
€M TJIIOKaroHa KJIETKH MeuYeHu 00Jiee aKTMBHO MOIVIOIIAIOT aMUHOKHCIIOTHI U3
KpPOBH, U 3TH aMMHOKHCJIOTBI HCIIOJIB3YOTCS U1l CUHTE3A IITFOKO3BI.

CoMaTOCTATHH — 3TO MEMNTHJ, COCTOSIUN U3 14 aMUHOKHMCIOTHBIX OC-
TaTKOB. BriepBrie 0oH ObUT OOHapykeH B rumnoranamyce. OOpa3yromuiics 3/1ech
COMAaTOCTaTHH YTHETAaeT CUHTE3 B MIO(U3€ rOPMOHA pOCTa, YeM 00YCIIOBIEHO
ero HasBaHue. BrocnencTtBum comatocTtaTuH ObUT HaiiIeH BO MHOTUX TKaHSIX,
IJie OH NMPEUMYILECTBEHHO BBIMOIHAET posib MHrHOuTOpa. B octpoBkax Jlanrep-
ranca oH oOpa3yercsi B A-KJIeTKax H, JeHCTBYs MapaKpUHHBIM ITyT€M, YTHETAeT
CeKpeLHIO MHCYJIMHA U Ttokarona. Kpome TOro oH yrHeraer HmepuCTalbTHKY
KeNyTOYHO-KUIIEYHOTO TPaKTa M JKETYHOTO ITy3bIPS U YMEHBINAET CEKPEIHIO
NUILEBAPUTEIBHBIX COKOB, BCIECACTBHE YEro 3aMeJIsieT BcachlBaHUe NMUIIU. Ta-
KUM 00pa3oM, JeiicTBHE COMATOCTaTHHA HAIMPABJICHO B IIEJIOM HA MOAABIICHHE
MUIIEBAPUTEIBHON aKTUBHOCTU U, CIIEJIOBATEIbHO, HA MPEJOTBPAIICHUE CIIHIII-
KOM OO0JbIINX KOJIEOaHUN yPOBHS caxapa B KPOBH.

I'peJiMH — TOPMOH T0JI0Ja, ABIAETCS MENTUIO0M, IPOAYLUPYEMbBIM
e-K1emKamu OCTPOBKOB IMOIKEITYI0UHOM kene3bl. Takyke IpesivH BhIpabaThIBacT-
cs B (PyHIANIbHBIX KIIETKaX >KeNyJKa U B AyrooOpasHoM sijipe runoraiamyca. O0-
JaJlaeT CBOMCTBAMM T'OHAJ0IMOEpUHA, PETYIUPYET MUIIEBOE MOBEACHUE U HAXO-
JUTCA B PELMIIPOKHBIX OTHOIICHUSAX C JUHAMUKOM Macchl Tena. B merabonmmzme
IPEJIMH COMpPsiKEH C dPPeKTaMu rOpMOHA HACBIILIEHUS JIETITUHA, KOTOPbIE PeryJu-
PYIOT MUIIIEBOE MOBEICHUE Yepe3 TMNOTAIAMUYECKUE LIEHTPBI, BEHTPOMEANATILHBIE



Y BEHTpOJaTepajbHble spa. ['perH akTUBU3UPYIOT KIETKU B JIyTOOOpPa3HOM siJI-
pe, KOTopble BO30YKIAIOT amlmeTuT, aKTUBU3UPYs BBIPaOOTKY HeiporenTuaa. Bo
BHYTPUYTPOOHOM TEPUO/IE TPEIUH CIIOCOOCTBYET POCTY JIETKHUX.

IHankpearnyeckuii nmoaunentua (IIII) cekperupyercs B PP-knerkax
ocTpoBKOB JlaHrepranca, pacroyIO)KEHHBIX MPEUMYIIECTBEHHO MO TNepudepuu
OCTPOBKa, U TIPEACTABISICT COOOW MOTUMENTHI, COCTOSIIUNA U3 36 aMUHOKHC-
JOTHBIX OCTaTtkoB. ['mmeprazus kierok, cexkperupyromux IIII, BeisiBIeHa B
MOKEIYJOUHOM JKEJIe3€ JIML, CTPaJarolliX WHCYJIMH3aBUCHUMBIM CaxapHbIM
nuabetoM. Pexxe Takas rumnepruiaszus oOHapyxkuBaercs B DK npu mHCynuHHe-
3aBHCUMOM CaxapHOM jauadere.

[T cTuMyIIMpyeT CEKPELUIO KEITYAOYHOTO COKA, OJTHAKO YTHETAET €r0 CEK-
pELUIO, CTUMYJIMPOBAHHYIO MEHTATaCTPUHOM, SBIAETCS AHTArOHUCTOM XOJIEIH-
CTOKMHMHA 1 nToasisieT cekpennto [ DK, cTuMynmmpoBaHHYyI0 XOIEMCTOKUHIHOM.

B oTBeT Ha mpueM cMEIIaHHOW MUILKM OTMeYaeTcs yBenndeHue B 8—10 pas
10 cpaBHeHHIO ¢ ncxoaHeM ypoBHsA IIII. Ilpuem rmroko3bl, )KUPOB TAKKE CO-
IIPOBOKIAETCS MOBbIIEHNEM KoHLeHTpauuu [111 B kpoBu, TOraa Kak npu BHYT-
PUBEHHOM BBEJICHUM ITHX BELIECTB CEKpELMs FOPMOHA HE MU3MeEHseTcsa. Brene-
HUE aTpOIMHA WU BarotoMus OnokupyrotT cekpeuuto III1 B oTBeT Ha npuem
MU, 1 HA000POT, CTUMYJISILIMS Oy>KIAI0IIeTr0 HEpBa, a TAK)Ke BBEJICHUE TacT-
pYHA, CEKpETHHA WJIM XOJEUUCTOKUHUHA CONPOBOK/IAIOTCS TOBBIIIEHUEM YPOB-
HSL 3TOTO TOPMOHA B CBIBOPOTKE KPOBHU. DTH JAHHBIE MO3BOJISIOT CUYUTATh, UTO B
peryisiuuu cexpenuu 11 Hapsaay ¢ mapacuMnaTu4eCcKOM CUCTEMON IPUHUMAIOT
Y4aCTHE U KETYT0YHO-KUILIEYHBIE TOPMOHBI.

Peryasiuus MHKPeTOPHON PYHKIUU MOAKETYTOUYHOM kKeJie3bl

Brigenenue nHcynrHa O0eabIMUA OTPOCTYATHIMH SMUACPMOLIUTaMU (OCTPOB-
k1 JlaHrepranca) npoucXOQUT HENPEPHIBHO, HO MHTEHCUBHOCTh €ro 00pa3oBa-
HUS HE BCErJa OJJMHAKOBA.

OOpa3zoBaHue HHCYJIMHA (a TaKKe IJIIOKaroHa) peryjJupyercss YpOBHEM
IJIFOKO3bI B KPOBH. YBEJIWYEHUE COAEPKaHUS IJIIOKO3bl B KPOBH IIOCIIE IpHEMa
ee OOJIbIIMX KOJUYECTB, a TAK)KE IPH THIEPTIIMKEMUHN, CBA3aHHON C HAIIPSHKEH-
HOW (u3nyecKoil paboTON M 3MOIMSAMH, MOBBIIIAET CEKpeluio nHcynuHa. Ha-
000pOT, IOHWKEHUE YPOBHS IJIFOKO3bI B KPOBH TOPMO3UT CEKPELNIO UHCYJINHA,
HO ITOBBIIIAET CEKPELUIO TIIFOKAaroHa.

I'moko3a Biusier Ha a- u f-knemxu 1DK HenmocpencTBeHHO. DTO BIMSHUE
HAOJI0JaeTCsl B OMbITAX Ha JEHEPBHPOBAHHOW MM M3OJIMPOBAHHOM MOIXKETY-
JIOYHOM JKeJIe3€: MOBBIIIECHUE B KPOBH COJEPKAHUS TIIIOKO3bI PUBOJUT K yCH-
JIEHHOMY BBIJIEJICHUIO MHCYJIMHA, 4 TOHW)KEHUE — K BBIICJICHUIO TJIFOKaroHa.

OOpa3oBaHrEe UHCYJMHA MOBBIIIAETCS BO BPEMs MUILEBAPEHUS U yMEHBIIIA-
eTCs HAaTOILAK. Y BEIWYEHHAsl CEKpeLUsl MHCYJIMHA BO BpeMsI IUILEBAapeHus odec-
[IEYMBAET YCUJIIEHHOE 00pa30BaHUE B IIEUEHU U MBIIIIAX [NIMKOI'€HA U3 IIIIOKO3bI,
NIOCTYIIAKOUIEH B 3TO BpeMsl B KPOBb M3 KHIIEYHHKA. VIHKpenus MHCyIMHa pery-
JMPYETCS MHOXECTBOM OMOJIOTMYECKH AaKTHUBHBIX BEIIECTB, OOPa3yIOUIMXCS B



kietkax KKT. Onqaumu u3 Hanbosee BaXXKHBIX PEryJITOPOB SBISIOTCS WHKPETH-
Hbl. OTKPBITHI U BbIIEICHBI TIt0KoroHonoo0ubH mommmenauy (I'TI-1) u roro-
K0303aBHUCUMBIN MHCYJIMHOTponHbl nonaunentun (I'MIIII). B opranusme yeno-
BEKa MHKPETHHBI CTUMYJIUPYIOT CEKPELHIO MHCYJIMHA OYEHb KPAaTKOBPEMEHHO,
paszpymaioTrcs uepe3 1-2 MUHYTHI epMEHTOM JTUTMEHTHIMIIENTHIa3011-4.

KoHuenTpanus WHCYJIMHA B KPOBU 3aBUCUT HE TOJBKO OT MHTEHCUBHOCTH
o0Opa3oBaHMsl TOr0 FOPMOHA, HO U OT CKOPOCTU €ro paspyueHus. VHcynuH
paspywaercst (EpMEHTOM UHCYIUHA3O0U, HAXOJSALIEHCS B MEUEHU U CKEJIETHBIX
mblmax. Hanbosnpmieil akTHBHOCTBIO 00J1a1aeT MHCYJIMHA3a niedeHu. [lpu on-
HOKPATHOM IIPOTEKaHUHU KPOBHU Y€pe3 MEUYEHb MOXKET paspymuTscs 10 50 % co-
JeprKalierocst B Hel nHCyJMHa. THCYIMH MOXeT ObITh HE TOJIBKO pa3pylLleH UH-
CyJINHA30M, HO U MHAKTHUBUPOBAH IIPUCYTCTBYIOIIMMH B KPOBU €r0 aHTArOHU-
ctamu. OUH U3 HUX SBISETCS CHHAJIBOYMUH, KOTOPBIN MPENsSTCTBYET NEUCT-
BUIO MHCYJIMHA Ha MPOHUIIAEMOCTh KJIETOYHBIX MEMOpaH.

YpoBeHb IUIIOKO3bI B KPOBH, IIOMUMO MHCYJIMHA W TIJIIOKArOHA, PEryJnpy-
€TCS KOHTPUHCYJISIPHBIMU TOPMOHAMH: IIIIOKOKOPTUKOWIaMH, TOPMOHOM POCTA,
TAPOUIHBIMU TOPMOHAMHM, KaTE€XOJIAMUHAMHU, KOTOPBIE AKTUBUPYIOT TIIFOKOHEO-
T€HE3 U TJIMKOT€HOJIN3.

I'mmo- u runepraukummnu. CaxapHbii 1uader

B ciydae cexkpenuu CaumkoM OOJIBIIOIO KOJIMYECTBA MHCYJIMHA (HAIpH-
Mep, IPU OIYXOJIH B-KJIETOK MHCYJIMHOME) WU MPU NEPEIO3UPOBKE IK30I€HHO
BBEJICHHOT'O MHCYJIMHA, YPOBEHb IJIFOKO3bI B KPOBHU MAJAET, U MOYKET HACTYIIUTh
TUIIOTJIMKEMUYECKass KOMa, KOTOpas MOXET 3aKOHYMTHCA JIETAIBHO, €CJIU BO-
BpeMs He OyJIeT OKa3aHa MEIULUHCKAs TOMOILb.

Ecnu nncynrHa BeIpabaThIBaeTCsl CAMIIIKOM MAJIO UM OH HE MOXKET JIEHCTBO-
BaTh Ha KJIETKU-MHUIIEHH, YCTaHABJIMBAETCS BBICOKHMI YPOBEHb caxapa B KpOBHU
(rumeprivkeMusi), U pa3BUBaeTCs caxapHblid 1uadet. Hazanue 3toro 3a0o1eBaHus
Diabetus mellitus (diabetus — mpoceunBato, mellitus — cmagkuii) cBsi3aHO C TeM,
YTO MOYa CTAHOBUTCS CIIaJIKas Ha BKYC, BCIeACTBUE Toko3ypun. [Ipu nedunmre
WHCYJIMHAa HapylIaloTCs BCE BUJABI IUIACTUYECKOIO, 3HEPreTHYECKOro, BOIHO-
COJIEBOr0 0OMEHA, CTPAJAIOT PAKTUUECKH BCE (PYHKIIMOHAJIBHBIE CUCTEMBI.

Knaccuduxanus caxapuoro auadera (1999 ron)

1. Caxapnbiii quabet tuna | — ngectpykuus B-ki1eTok, 0OBIYHO MPUBOIS-
1ast K abCOJMIOTHOM MHCYJIMHOBOW HEAOCTATOUYHOCTH.

e lImmyHnHO-0onocpenoBanHslil 1uadet (ALA) n ayronmmyHHbIH (BO3).

e MImnomaTudyecKuil.

2. Caxapupiii quabet tuna Il — oT nmpeuMyIiecTBeHHON PE3UCTEHTHOCTH C
OTHOCUTEIBHON WM YMEPEHHOW HWHCYJIMHOBOM HENOCTATOYHOCTBIO N0 IIpe-
UMYIIIECTBEHHOT0 Je(peKTa CEeKpeluuru MHCYJIMHA C PE3UCTEHTHOCTHIO K HEMY



(AIA) win OT NpPEeuMyIIeCTBEHHOW PE3UCTEHTHOCTH K WHCYJIMHY C OTHOCH-
TEJIbHON WHCYJIMHOBOW HEAOCTATOYHOCTHIO /10 MPEUMYIIECTBEHHOTO CEKPETOp-
HOro Nedekta c/unu 6e3 nHcynuHoBoM pesucteHTHocTH (BO3).

3. Apyrue cnenuduryeckne TUIHI aradera.

e ['eneTnyeckue nedekxtol B-kiaerok (AJA).

e ['enetnueckue nedextol B-kiaerounoi ¢pyunkuu (BO3).

e ['eHeTnueckue nedeKThl 1eHCTBUSI MHCYIMHA.

e boJIe3HH 3K30KPUHHOMN YaCTH IOKEITYIOYHOMN JKEIIE3bI.

® DHJIOKpUHOIIATHUH.

e /lnaber, MHAYIMPOBAHHBIN JIEKAPCTBAMU WIIM XUMHUYECKUMHU BEUIECTBAMM.

e /luaber, BbI3BaHHBIN NH(EKIHSIMHU.

e HeoObrunble (hOpMbI UMMYHHO-OIIOCPEIOBAHHOTO JUabeTa.

e /[pyrue reneTuecKre CUHAPOMBI, COUETAIOIINECS C AUAOETOM.

4. T'ecTanmoHHBINA caxapHBINA qua0eT (quabeT OepeMEHHBIX ).

Caxapublii auader tun Il pa3BuBaercs Ha (poHE NMPEAPACTIONOKEHHOCTH, KO-
mupyemoil HLA-renamu, skcripeccusi KOTOPBIX MPOUCXOAMUT BCIIEACTBUE BO3IEH-
CTBHUS CPEIOBBIX (PaKTOPOB (CTpecc, KOMOPOUIHBIE COCTOSHUS U Ap.). B marorene-
3€ MPOHUCXOAUT 00pa30BaHKUE MUTONUTHUECKUX ayTOAHTHUTEN K [3-KJIeTKaM, 4TO OIl-
penensercs Kak ayTOMMMYHHbIN MHCYIUT. Benencreue rubenu B-KineTok pa3BuBa-
ercsl a0CONIIOTHBIN Ae(PUIUT UHCYJIMHA B OPraHU3ME, & KIMHUYECKHE CUMIITOMBI
TOSIBIISTEFOTCS KOT/1a OCTAIOTCS (PyHKIMOHUPYrOmyMU Meree 10 % B-kimeTok.

KIMHN4eCKMMHU NMPOSIBICHUAMU SBIIIIOTCS KaXa, NOJUYpPUS U CHHMKEHUE
Macchl Teja BCJEICTBUE KaTaboau3Ma yIieBOI0B, KHUPOB, OEIKOB, a TAKXKE Clia-
0OCTb U CHWYKEHHE PA0OTOCIIOCOOHOCTH BCIIEICTBUE SHEPTETUUECKOTO Ae(PULINTA.

Taxxe npu nedunute HHCYIMHA OTMEYAETCS:

e | unepriaukemus.

e ['mroko03ypust 1 ocmoTuueckuu auypes. [loreps Boabl 1 colieit.

e Jlermaparanus. [ eMOKOHUEHTpaus.

e ['unorensus. HegocraTouHocTh nepudeprnyeckoro KpoBooOpaleHusl.

e CHIKEHUE YTHIN3ALUU TJIFOKO3bI TKAHSAMHU.

e [ TMKOr€HOJIN3 B IEYCHH U MBIIIIAX.

e Pacnaj ;xupoB 1 00pa30BaHNE KETOHOBBIX TEJL.

e KeToHeMUs1, KETOHYpHsI, KETOALNI03.

e Pacniay 6enkoB. AKTUBaLUS TJIFOKOHEOTE€HE3A.

e CHIKEHUE NTIOYEYHOI 0 KPOBOTOKA. AHYPHSL.

e Hapymenue coznanus. Conop. Koma.

Takum oOpa3om, nehUIUT UHCYIMHA COMPOBOXKIACTCS TUMEPTIHMKEMUEH,
Ne(UIUTOM TIIOKO3bI, a CJIEeI0BATEeNIbHO, APHUIMTOM SHEPruu B mepudepude-
CKHX TKaHAX U opraHax. /| MoKpeITUS SHEPrETUUECKOI0 JepUIUTA 3allyCKaeT-
csl pacmaj yrieBoJI0B, )KUPOB U OEJIKOB, OJHAKO NpU ACPHUINTE UHCYIMHA YCY-
ry0JisieTcsi TUIEprIMKeMUs U 00pa30BaHUE TOKCHUUECKUX MPOAYKTOB KETOHOBBIX
Ten (B-oKcHMacieHHas U aleTOYKCYCHasi KHCIOThI), KOTOpPbIE MPUBOJAT K CHHU-
eHUI0 pH KpoBHU U IEKOMIIEHCUPOBAHHOMY KETOALMIO3Y.



CHmwKeHrue ypOBHS WHCYJIMHA OTpakaeTcs W Ha OemkoBoM oOmeHe. Ilpwu
3TOM OTMEYAECTCS:

e Hapyluienne yTuUIM3aluy TIFOKO3bl COYETAETCS CO CHMXKECHUEM CHHTE3a
Oenka U MOATOMY IpeodsiaaHueM ero Karabojiu3Ma B MHCYJTUHOYYBCTBUTEIb-
HBIX TKaHSX, IPEXKIE BCETO B MBIIIIIAX.

e KaTa0oJii3M B MBIIIIAX COMPOBOXKIAETCS MOTEPEN a30Ta U3 OpPraHUu3Ma U
BHYTPHUKIETOYHBIX H0oHOB (K).

HenocrarouHocTs MHCYJIMHA OTpaXkaeTcs Ha (YHKIIMIO SPUTPOLIMTOB (AIU103
U JIeTUIpaTaius CHIKAIT cojepxkanue 2,3-J1PI°, 4To NpUBOAUT K YBEIUUEHHUIO
CpO/ICTBA I€MOTJIO0MHA K KUCJIOPOAY U CHAOKEHHUIO UM KJIETOK OPTaHU3Ma).

Caxapnbiif nuabet tun Il conpsbkeH ¢ MHCYTMHOPE3UCTEHTHOCTHIO U BO3-
HUKaeT Ha (OHE HACJIEICTBEHHOW MPEeapacloiioKEHHOCTH, KOJUPYEMOW MHO-
®KecTBOM TeHOB. CpeoBbIMHU (aKTOpaMu B PA3BUTHH CaxapHOTO nuadera TUma
IT sByISIFOTCS TUNIOAMHAMUSI, HENIPABUIIbHBIA PEKUM MHUTAHUS, O)KUPEHUE C TIpe-
UMYIIIECTBEHHO a0 JOMUHAIBHBIM KUPOOTIOKEHUEM.

Caxapnsiii 1uabeT BCTpedaeTcs Cpenu HaceneHus Bcex cTpan. Camoe paH-
Hee OIMCaHue ATOTo 3aboJsieBaHus ObUI0 caenano npumepHo 3000 et Hazan B
HpeBueri Munuu. B nactosmee Bpemsi caxapubiii auader tuna Il cumraercs
nangemueit XXI Beka 1 3a0071eBa€MOCTh HEYKJIOHHO PacTeT.

Caxapnbiii quadet tuna Il MHOTHE OBl TPOTEKAET JIATEHTHO, C HapacTa-
HUEM HUHCYJWHOPE3UCTEHTHOCTH, MOBBIIICHHBIM BBIICIICHUEM HHCYJIUHA U TO-
CTENEHHBIM pa3BUTHEM MHCYIHHOJe(hUIUTa. OCHOBHBIE KIMHUYECKHUE CUMIITO-
MBI 3a00JIEBaHUS — JKAXK]Ia U MOJUYPHUS JUTUTEILHOE BPEMSI HE aKIIEHTUPYIOTCSA
U, KaK MpaBujIo caxapHbid auadet tuna Il nuarHoctupyercs ciydaiHo mpu Jja-
O0opatopHOM 00CIIeTOBAaHUH.

MeToabl THATHOCTHKH CAXapHOTO quadera:

1) onpenesieHNe TIIMKEMUN HATOIIAK;

2) TIIMKEMUYECKHI MPOPUIb C ONMPEICICHUEM TOUYCK IIMKEMHH B pa3-
JUYHBIC Yachl CYTOK;

3) IJIIOKO30TOJICPAHTHBIN TECT ISl AMATHOCTHKU HAPYIICHWH yrieBO/I-
HOTO OOMeHa (HapyIlIeHHe TITMKEMHUH HATOIaK ¥ HapyIICHUE TOJEPAHTHOCTH
K TJIFOKO3€), @ TaK)Ke MaHU(ECTHOTO caxapHOTO auadera.

Kputepun 1marHocTukm caxapHoro auadera
U Apyrux kareropui runepriukemuii (BO3 1999 r.)

I'mkemus B 1eJIbHON KAMJWISIPHOM KPOBH, MMOJIB/JI
yepes 2 4
HAaTOIIAK .
110CJIE Harpy3KH TIIIOKO30H
1. Caxapuwtii ouadbem > pau = 6,1 >uim = 11,1
2. Hapywenue monepanmuocmu <6.1 >um =17,8
K 21I0K03€e ’ n<l11,1
> uam = 5,6
3. Hapywienue 2nuxemuu Hamouwax 10 6.1 ’ <178
b
4. Hopma <5,6 <78




4) ompeneneHrue KOHIIEHTPAMU TJIIMKUPOBAHHOTO remMorioduHa. Ypo-
BEHb T'JIFOKO3bI KPOBU BJIUSIET HA €€ MOCTYIUJIEHUE B SPUTPOIUT U CBA3b C Ir'e-
MOTrJ100MHOM. UeM BBINIE THNEPTIUKEMHUSI, TEM BBHIIIIE KOHIICHTPAIIUS TJIMKH-
poBanHoro remoriioouna (HbAc). B Hopme HbA ¢ cocraBnser 4—6 %;

5) ompeneneHne KOHLIEHTPAIIMM UHCYJIMHA B CBIBOPOTKE KPOBU — HM-
MMyHOpeakTUBHBIN HHCYIUH (MPW) u konnentpanuu C-nentuaa;

6) onpeaeneHue KETOHEMUH U KETOHYPUH;

7) ompeneneHne TUTPpa aHTUTEN K [-KJIeTKaM, K TI0TaMaTalbAeTue-
kapookcunaze (GAD-AD) u kK 2HIOTEHHOMY WHCYJWHY U1 JUArHOCTUKH ay-
TOMMMYHHOTO HOPaKEHUS.

['mnornaukeMu3upytoliee JeYeHue Mpu caxapHoM JuabeTe HalpaBICHO
Ha JOCTMIKEHHUE U MOJjiep KaHue KOMIIEHCAIUU YTiIeBOJHOro oOMeHa. Boie-
JSIOT OCTPhIE M XPOHUYECKUE OCIOXKHEHUs caxapHoro nuabdera. K octpsim
OCJIO)KHEHMSIM CaxapHOTO nuadeTa OTHOCATCS NHA0ETHYECKUE KOMBI. XPO-
HUYECKHE WJIM TO3JHUE OCJIOXXKHEHHS caxapHOro auabera mmMerT mMopdoo-
TUYECKYI0 OCHOBY, CBSI3aHHYIO C MOBPEXKIECHUEM COCYJIOB (MUKpPO- U Makpo-
QHTHOTIATUH) U MMOPaKEHUEM HEPBOB (IMabeTuueckas MOJUuHEUpOnaTus).
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HNPUJIOXKEHHUE 1

I'OPMOHAJIbHASA ®YHKIUSA HEDHJIOKPUHHBIX KJIETOK

Kaerkn

I'opmonb1

JlumdoruTe

AKTT, CTT', nponakTuH, MeITaTOHUH

TydHbI€ KIETKH

MenatoHuH, CEpOTOHHH, THCTAMUH, Ba30WH-
tecTuHaNbHBIN nosmnentun (BUIT)

TpoMOOoIUTHI

CepoToHMH, METAaTOHUH

D03UHOPUITBHBIE IEHKOIUTHI

CepoTOHMH, MENAaTOHUH, BA30MHTECTUHAIb-
HBIN HOJUIICITHT

EcrecTBeHHBIE KMILIEPHI

CepoTOHUH, MEJIaTOHUH, SHAOP(UHEI

DHIOTEeINAIBHBIE KIETKA

Ouporenunsbl, okcu azora II (NO)

doTropenenTopHbIe KIETKH CETYATKU

MenatoHuH

AMaKpI/IHOBBIe KJIICTKHU CCTYATKH

ComarocraTtu

THUMOIIUTEI

JIT, TumysuH, Tumonoatunsl [ u 11, al -Tumo3un

OnuTennaabHbIe KISTKH TUMYCa

CepOTOHI/IH, MCJIIaTOHUH, ITpOCTariiaH AnHbI

Oxkcup azora I (NO), sHg0TEIMHBI, POCTAr-

ACTpPOLUTHI

JaHIUHEI, (PAKTOP pOCTa HEPBHBIX KIETOK
Knerkn Jlefinura Memnaronun
I'momepysnouTel OHAOTEIINHBI

MuouuTsl npeacepanii

[Ipencepaublii HaTpUid ypeTHUEeCKUi hakTop
(ITHY D)

MHOLMTHI KETYAOUKOB

KenynoukoBblil HaTpUIlypeTUUECKUN TENTH]L

Knerku Mepkens

DHI0phUHBI

XOHAPOUHUTHI

@®akTop pocTa XpAUEBONW TKaHU

Kiierku amMHMOHA U MIIaLIEHTapHOTO TPO-
¢dobiacra

JlenTuH, MeIaTOHNH

Knetku snnomerpust

MenatoHuH




HHPUIIOXKXEHMUE 2

I'OPMOHBI SHIOKPUHHBIX KEJIE3

Keneza
BHYTPEHHEH HasBaHue ropmMoHa duznonorunyeckue dPPEKToI
CEeKpeLuu
Comamomponun (CTT), | Ctumymsimiusl cHHTE3a OelTka KJIETKaMH: POCT KOC-
(6enox) Tell (CTUMYNSHUA SHXOHAPAIBHOTO OKOCTEHEe-
HUS), MBIIH, OpraHoB. AHaOonHYecKoe IeHCT-
BHE. YBEIWYEHHE OTHOCUTENHFHOTO COAEPIKAHUS B
opranmu3Me OeJika U BOJIbI, CHUOKCHHUE )KUPOB
Jlaxmomponun [Iponudeparus pocta MOJOYHBIX JKEJIE3 U CEKpe-
(nponaktun) (JITT), uus moJoka. [logaepkanue akTUBHOCTH KEITOTO
(6emox) tena. Topmoxkerne cuateza OCIT u JII'. Ctumy-
JISIHS pOCTa MPEICTATENHHOM JKEIe3bl U SIUeK
Menanomponun (MCI'), | CuHTe3 MenaHWHa, pacmpeiciiCcHHe TpaHysl ITHT-
(monwmmenTum) MeHTa B KOXe, pagyxke, cetdatke. [loBeimenue
BO30YJUMOCTH CKEJICTHBIX MBIII] W HEPBOB.
VYuamenue ceparncOneHnii. V3MeHEHHE IICHXO-
SMOITMOHAIEHOTO COCTOSIHHS (CTpax, OeCIOKOM-
CTBO)
Tunogus @onnumponun (OCI), VY KEHIUH: CTUMYJISIHS POCTa (POJUTUKYIIOB, CEK-
(TmuKompoTEn) pelry 3CTPOT€HOB U OBYIISIIINH, Y MYXYWH: BIHA-
*adenozunod)ug HHE Ha 06pa303aHHe aH-IPOr€HOCBSI3BIBAIOIIETO
Oenka wietkamu Ceproim — OIOCPEIOBaHHAS
CTUMYJISIIIFIS CTIEpMATOTeHe3a, CTUMYJISLINS pa3BU-
THS CEMSIBBIHOCAIINX KaHAIBIIEB
Jlhiomponun (JII), YV JKEHIUH: CTUMYJISAIHS OBYJISIUN, 00pa3oBaHUe
(TmuKompoTen) JKENTOro Tena. Pa3BuTue M CO3peBaHUE IMOJIOBBIX
KJICTOK, CEKPEIIHS MOJIOBBIX TOPMOHOB.
Topmon, crumynupyro- | Y MyXYUH: CTUMYJISIUS UHTSPCTUIIMATBHBIX 3H-
I~ WHTEPCTULHANB- | JOKPUHOLIUTOB SHYEK
HBIE SHJAOKPHUHOITUTHI
Kopmuxomponun Perynsimus oOpa3oBaHMst U CEKPEIMH TIFOKOKOP-
(AKTT), (monumenTtua) | TUKOWIOB KOPHI HAAMOYCYHHKOB. MoOwmIu3amus
JKHpa U3 )KUPOBOU TKaHU
bema-snoopghun TopMorkeHHe cHHTE3a U CEKPEIMH KOPTHKOCTEPOH-
JIOB, KOPTHKOTPOIMHA M MeNaHoTponuHa., CHuxe-
HHUE O0JICBON UyBCTBUTEIBHOCTH. [loaBneHme qyB-
CTBa roJio/ia ¥ MUIIEA00BIBATEIHHOTO TOBEICHUS
Oxcumoyun CTuMymAmust COKpameHuii OepeMeHHON MaTKH.
(maHomenTHm) CoxpaleHrne MHOSHUTEIUATBHBIX KIETOK allh-
HYCOB MOJIOYHBIX JK€JIe3, BBIJICIICHHE MOJIOKA.
YcuneHne TOHyca TIaJKUX MBIIII] KETyI09HO-
. KHUIIEYHOTO TPaKTa
Helipocunoghus -
Anmuouypemuueckutl Peabcopbmuisi BOABI B TOYCYHBIX KaHAJIbIIaX
(AAD), (arTHAMYpeTuueckoe aelicteue). Cocymocy-
Ba30IPECCHH JKHBAIoOIee JeficTBHe (MOBBIIIEHHE KPOBSHOTO
(manomenTHm) napiaeHus). CTUMYIAMUA CEKPEIUH KOPTHKO-

TPpOIIMHA, TUPOTPOIIMHA, COMATOTPONMHA. Vua-




Keneza
BHYTPEHHEHN
CeKpelun

Haszsanue ropmona

®dusnonornyeckue 3PhexTo

CTHC B IIpoHecCax naMsaTu

IMuToBUaAHAS
JKeJie3a

Tupoxcun (T4)
(TeTpalioATHPOHMH),
mputioomuponun (T3)
(flomcomepxarime
TJIUKOTIPOTEHIBI)

O0ecrieueHre pocTa, YMCTBEHHOTO U (PU3UUECKO-
ro pa3BuTHs. CTUMYJISIMS SHEPreTHYECKOro 00-
MEHa, CHHTe3a Oellka M OKHCIIUTEIHLHOTO KaTado-
JM3Ma JKUPOB U YTIIEBOJIOB, MOTJIOMCHHS KHCIIO-
pona u Mmerabonu3Ma BceX KieToK. [loBbIieHue
YYBCTBUTEJIIBHOCTH KIJIETOK K KaTEXOJIaMHUIIAM.
AxTuBalMsg HaTpueBoro Hacoca. CTHUMYISIYS
BOJIHOTO U DJIEKTPOJIUTHOTO 0OMeHa. [loBhIimenue
B030ynumocTu LIHC

K-kiaeTku
IUTOBHIHOM,
BHWJIOYKOBOM N
OKOJIOIIIHTOBHTHBIX
JKeJjie3

TupOKaJlbl/;MI’nOHuH

Perymsmust metabonm3ma kanmeiiusa 1 docdopa;
THITOKAIBITUEMAYEeCKUH (DakTop: MoJaBICHUE aK-
TUBHOCTH OCTEOKJIACTOB M MOCTYIUICHUS KaJbIHA
u Gocdopa B KpoBb

IMapamuro-
BU/IHbIE

Tapamupun (6€70K)

Perynsamust merabosiu3ma kanbliuss ¥ (ocdopa;
TUMEPKATBIIMEMUYCCKUI  (PaKTOp: CTUMYJIHUPYET
MOCTYyIUICHHE Kaibliud ¥ ochopa U3 KOCTHOM
TKaHU B KPOBb, YCHIIUBACT pcabCOPOIINIO KAITBITHSI
B TIOYKE U €0 BCACHIBAHUE B KUIICUHHUKE

IMomxenxynounas:
B-kJj1eTkn

Uncynun (6e1oK)

Perynsmus oOMeHa yriieBOJOB, JHIIOTEHE3, TIIH-
KOTEHE3: aKTHBAIUS YTHIIM3AIUN KJICTKaMU TIIFO-
ko3bl. CtuMyssiiiust cuHTe3a Oenka. [lomapieHue
JUTIOJN3a W yCUIICHUE 00pa30BaHUs KUPOB

A-KJIeTKH

Tmoxazon (6enoK)

CtuMynsusi TIUKOreHOIU3a U JTUIOK3a B Ieye-
HU. YCHUJIEHHE CEKpElUHU aJpeHanuHa. Perynsauus
CEKpellMH WHCYJIMHA. BbIpakeHHBIN KaTabode-
ckuii 53¢ ekt

HaanoyeyHuku:

*KopKkoeoe
seuyecmeo

Anvoocmepon
(cTeponn)

Perynsmuss muHepaiapbHOro oOMeHa H  BOJHO-
COJIEBOTO pPAaBHOBECHS. YBEIMYEHHE AKTUBHOTO
TPAHCIIOPTa HATPUS Yepe3 KIECTOYHbIE MEMOpaHEI.
[ToBeimenue peabcopOIMU HATPUS U BOJBI B Ka-
HaJblax HepoHa: 3aJepP)KUBAET B OpraHu3Me Ha-
TPU W XJIOP W YCWIMBACT BBIBEIICHUC Kaus U
aMMOHUS. AHAJIOTMYHOE BIUSHUE HA KJICTKH I10-
TOBBIX, CIIFOHHBIX U KUIIIEYHBIX JKeJIe3. YUJacThe B
aJlanTaly OpraHu3Ma K MOBBIIICHHON TemIepa-
Type OKpPYKaIoIIeH cpeIbl

Tuopoxopmuszon
(kopTH30M),
(crepoun)

Perynsmus oOMeHa yrieBoioB, OEIKOB, YKUPOB,
IJIIOKOHEOTeHe3, KaTaboJIMYecKoe NeiicTBue, JIu-
nonus. IIpoTuBOBOCHANUTENHEHOE ACHCTBHUE, IO-
BEIINICHUE YCTOWYMBOCTH K HH(EKINH

Anopoeenvl (CTEPOUIIBI)

OCHOBHOH CTEpOWIHBIM TOPMOH KOPKOBOTO Be-
IIeCTBa HAANOYEYHUKOB — JIETHIPOITTHAHIPO-
crepod ([A'A), T.H. «mArkuid» aHgporeH. Hau-
BBICIIETO COJAEPXKaHUS B OpraHU3Me JIOCTUTAET K
MOMEHTY TIOJIOBOTO CO3PEBaHMs, 3aTEM KOJIHUe-
CTBO €r0 HEYKJIIOHHO MajaaeT. SIBisieTcs TJIaBHBIM
CTEPOUHBIM MOJOBBIM FTOPMOHOM JI0 Hayaja Io-
JIOBOTO co3peBaHus opranm3ma. [locie momoBoro




Keneza
BHYTPEHHEHN
CeKpelun

Haszsanue ropmona

®dusnonornyeckue 3PhexTo

CO3pEBaHMs SBJISIETCS, TJIaBHBIM 00pazoM, mpen-
IIECTBEHHUKOM MY>KCKHX IIOJIOBBIX T'OPMOHOB
(TecTocTepoHa W Jap.), 00pa3yeMbIX B SAUYKAX M3
JAT'A. VYV 5XeHIIMH MocJe IOJOBOTO CO3pEBaHUS
OoblIas ero yacTb HE y4acTBYeT B JajbHEHIINX
NPEBPALICHUSAX, BBINOIHAA CBOU (YHKLIUH B He-
U3MEHHOM BHe. CTUMYIUPYET pa3BUTHE MYLIKO-
BBIX BOJIOC HA BepXHei ryde

*Mo32060€
eeuecmeo

Kamexonamunwi:
aZpCHAINH,
HOpAaJIpEeHAINH

CTuMymsIusl BCEX BHIOB OOMEHa BEIIECTB: TIIH-
KOT€HOJIN3a, TIIMKOHEOTeHe3a, JINIoNn3a. Tepmo-
TeHHOE JeHCTBUE. YualleHue, yCUJICHHUE COKpa-
uieHuit cepana. CykeHrue KPOBEHOCHBIX COCYJIOB.
Pacmmpenune GpoHXOB, 3padyKkoB. YJacTHe B peak-
IUSAX CTpecca. YBEIMUYCHUE BEHTUISIUH JETKUX,
JIOCTaBKH KHCJIOPOJA K MBIIIIAM, CEPJILLY U MO3TY

SIMYHUKH

Ocmpoeenvt: dCTPATNO,
3CTPOH, SCTPHOI
(crepouspl)

ITonoBas muddepennmuporka y 3MOpruonHa, pa3Bh-
THE TMOJIOBBIX OpPraHOB, BTOPUYHBIX IOJIOBBIX
NPU3HAKOB, MOJOBOE MMOBEACHHE COOTBETCTBEHHO
¢denotumy. Obecnieuenue nponudepaTUBHON (a-
3Bl JIHTEIHS CIU3UCTOH 00O0JOUKM MaTKH. AHa-
Oosmueckoe JieiicTBie, OCOOCHHO B MEPUOAE I0-
JIOBOTO CO3PEBAHUSI

Ilpocecmepon
(cTeponn)

IToaroroBka CIM3KUCTON OOOJOYKM MATKU K HM-
MJIAHTAILMK 3apojibllia. bjIokupyeT necTBre 3CcT-
pOTeHOB Ha MaTKy, oOecrieurBas coxpaHeHue Oe-
peMeHHocTu. TOpMOXKEHHE CEKPELMH MPOIaKTH-
Ha. Karabonnueckoe feiicTBue

SAnuku

AHOpoeenbl: TECTOCTEPOH,
aHIIPOCTEPOH,
aHJIPOCTEH/IMOH;
(cTepounmn)

ITonoBas muddepeHIrpoBKa SMOPHOHA 110 MYK-
CKOMY TUITy. Pa3BUTHE BTOPUYHBIX MOJOBBIX MPH-
3HAKOB, MYXXCKOE IOJIOBOE TOBEJICHHE W arpec-
CHBHOCTBL. MOIITHOE aHA0OJIMIECKOE ICHCTBHE.

Inudus

Menatouuu

KonnenTparus nurMenrta B Menanogopax. Bims-
HUE Ha PENPOIYKTHBHYIO (DYHKIIMIO: ITO/IaBICHUC
aKTHBHOCTH TOHAaJ. TopMOXKeHHe CHHTEe3a KOPTH-
KOTpOIKMHA. AHTHOKCHUAAHT. Perynsuus uuxia
"con-06onpcTBOBaHuE"

CepoToHUH

Perynsuust MOTOPUKH  >KETYJTOYHO-KUIIEYHOTO
TpakTa, BbIACIeHUS cin3n. CepoTOHHHEpPruve-
CKHE HEHpPOHBI TOJIOBHOTO MO3Tra y4acTBYIOT B pe-
TyJsUUdd TOBEACHUS, CHA, TepMoperynauuu. [lo-
JaBJIeHHE aKTUBHOCTH TOHAJ. Perymsmus cyrod-
HBIX PUTMOB AKTUBHOCTH TUIIOTaIaMO-
runo(u3apHO-HAATIOYCYHUKOBON CHCTEMBI

AzpeHornoMepya0TponrH

Per yaAanuda CCKpECUIU aJIbJJOCTCPOHA
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XuMuyeckas Kjiaccupukanus ropMOHOB

Kaacc I'opmonbI MecTo cuHTE3a
IMpousBoanbie AMUHBI
AMHMHOKHCJIOT — HOpaJpeHaIuH [MHC, mo3roBoe BelecTBO HAIO-
— aJIpeHaINH YEYHHKOB
— nodpamuH Mo3roBoe BeIIecTBO HaIIOYEYHUKOB
[epudepuueckas xpomahpuHHAS
TKaHb HAATIOYEYHUKOB
— MeJIaTOHUH 16)017 (1))
MoATHPOHUHE
— tupoxcuH (Ty) [lnToBHUmHAS XKene3a
— tpuiiogruponus (T,
Beaxkoso- ApruHrH-Ba30NpPECCUH
NnenTHAHbIE (anTupmypernueckuit ropmon, AJII') | ['umortanamyc
TOPMOHBI Oxkcurouux Hetiporumnodus
Hebonbmmue MenaHoIUTOCTUMY TN PYIOLIHIA »
nenTHAbI ropmoH (MCT) »
[IpomakTur (ITPJI)
[Tapatupun (mapatropmown, I1TT) Anenorurnodus
oeTTa-JInmoTponuH 1 SHKEDATHH OKOJIOIMUTOBUIHBIC KEIE3BI
Kanpnuronun Iumodwus, [THC
Koprukorpormna  (ampeHOKOPTHKO- | K-KIIeTKH IMUTOBUIHON KEIIE3BI
TponHslii ropmon, AKTI) Anenorunopus
Cekpetun
I'uxonporennbl | X0NEHUCTOKUHUH
lNactpun Kenynouno-kumeunstii Tpakt, LIHC
domuTponuH To xe
(QoNMMUKYIOCTUMYIHPYIONMHA ~ TOp- | »  »
moH, OCT) Anenorurnodus
JlroTponuH
(TroTemHM3NpYOMHA TopMoH, JII')
Tuponubepun »
(TEPOTPOTTUH-PUITU3UHT-TOPMOH)
l'onanonnbepun l'unoranamyc
(roHaZOTPONIMH-PUIM3UHT-TOPMOH )
Kopruxonubepun »
(KOPTHKOTPOITMH-PUIM3HHT-TOPMOH)
Bbenakn AHTHOTEH3UH »
[leyenp, kpoBb (M3 IPEAIIECTBEHHH-
WNucynun ka), [THC
B-kierku (6eTTa-KIETKH MaHKpEaTH-
['roxaron gecKux ocTpoBKkoB), [IHC
A-xnetkn (anbgha-KIeTKH MaHKpea-
ComarotporuH (ropmoH pocta, CTT)) | THUECKHX OCTPOBKOB)
XOpHOHNYECKHI TOHATOTPOITHH Anenorunopus
TupotporuH (TpeoTponHsiii ropmon) | IlnanenTa
[InanenTapHbIil 1aKTOreH Anenorunous
Creponasbl OcTporeHsl [Tnanenra
[porecrepon (1) SnunHuKy, NalneHTa
Tectoctepon (T) » »
I TIOKOKOPTUKOU B SIlnuxkn
AJBIOCTEpOH KopkoBoe BetiecTBO HaAMIOYEYHUKOB

I'opmonanbHast popma ButamuHa D

» » »




| Mouku
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Pazanuunie MEXaHH3Mbl peucniuiy ropmMoHOB KJICTKaAMH

BHHOKpHHHblc KJIETKH

Cekpeunst ropMoHa

TpancuopT ropMor

IM'nppodobuble rOpMOHBI
(HepacTBOpPHUMEIE B BOAE) :
CTEpPONIBI, THADOKCHH.

OB, B_IKPOBH
I'napouabHBIC TOPMOHEI
(pacTBOpUMEIE B BOJE) :
MEenTHbL, aJAPCHAIHUH.

¥

Y

Komnnekcupylores
¢ 6enkamMu KpoBH

CB0oOOHO LHPKYTHUPYIOT

Beiaenenaue ¢ MOYOH

Merabonuueckas HHaKTHBA-

HHA

N\
i

MeTrabonnueckas akTHBaUMS
ropMoHa

Beicoobomaerine acruadon gopmel rop-
MoHa 13 GesoR-CRRBAHHATO KOMINeKea

BsaumoaeHeTBue ropmona ¢
KJIETKaMH-MHUILEHAMM

&

€

e

Crepou/ibl, THPOKCHH

\

[Tnasmatvueckuit pe-

HenTop

¢ Anpo

Tpanckpunuus

Kiaerka-MHIlIeHL

\”_*

IMenruabl, agpeuanut

MembBpanHblit pe-
uenrop

Bropuuiniil no-
CPENHIIK

{TpoTeintkinaia

Cunres 6enka

KoHeuuniit
athdexr

<Ijo¢¢opunnpoammequmm
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TPU TUITA HEPEJAYU I'OPMOHAJIBHOT'O CUT'HAJIA

Creponnnsre, T'opMoHbI- IMenTuanabie
A HellpoMeaHaTOPbI TOPMOHBI
uBUT. AuD
BuayTtpuknerounsie MewmOpaHHbIe MemOpanHbIe
[UTOTJIa3MaTHUYECKUE pelenTopbl peLenTopbl
WIU SiIEPHBIE PELENTOPHI KaHa10(OpMepHI Ha MOBEPXHOCTH KJIETOK
Kommnekce HMonHble KaHaIIbI

«I"'opmon-Penenrop»
IIOCTYNAET B AJIPO

MemOpanubie G-0enku
AneHunatuukiiaza

Coenunsercs ¢ JJHK
U «OYJUT CIISIIIINE TeHbD,
IIPOUCXOUT CUHTE3
HoBoit MPHK

N3meHnenue rpaineHToB
MEMOPAHHOTO MTOTEH-
1uana, ObICTpOE MOCTY-
IUIEHNE WJIN BBIXOA
BELIECTB U3 KJIETKH

Broprunsie
MOCPETHUKU BHYTPHU
kineTku: TAM®D, nl MO,
JAT, “THO3UTONATPHU-
dbocdar, MOHBI KAJIBIHS

CuHTE3 HOBOTO O€EKa
i hepMeHTa

AXTHBaIWMS MPOTEMHKUHA3,
3areM (pocdomprpoBa-
HHe 0eKoB ((epMEHTOR)

MenneHHbI
OTBET (Yachl)

MrHoBeHHbIE OUOJIOTH-
YEKUU OTBET

beicTph1i
OTBET (CEK-MUH)
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LHC

s [NUITOTAJIAMYC
ompuyamenbHasi CeKpernus THOepUHOB
obpammuas cés3v l

MMOBBIIICHUEC KOHLUCHTPAIUN J'H/I6epI/IHOB
B IIJIa3MC

|

> TIEPEHAA JOJIA TUIIOOU3A
CEKpeLHs CTUMYJIMPYIOIIEr0 TOPMOHA

|

IMOBBIIICHUC KOHLCHTPAINN CTUMYJIMPYIOIIHUX 'OPMOHOB
B IIJ1Ia3M¢C

l

> OHJIOKPUHHBIE XXEJIE3bI
cekperus YPGHEeKTOPHBIX TOPMOHOB

l

| MOBBIIIICHUE KOHIIEHTpAIUU 3PHEKTOPHBIX TOPMOHOB
— B IUIa3Me

l

TKAHU, KJIETKU-MUILIEHU
3¢ PeKT ropMOHOB
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POJIb TUTIOTAJIAMYCA B QHIOKPUHHOM PETYJISIIUN

I'nnoranamuyeckune .
HazBanmue OcHoBHOE 1eHcTBHE
(paxTopsl

HanonenTtuapt BazonpeccuH, OKCUTOLMH BucueporponHoe, HEHPOTPOITHOE

JInGepunbI Tupeonubepun, comatonube- |Perymsius skene3 BHYTPEHHEH ceKpe-
PHH, KOPTUKOTUOEPHH, IPO-  |IIMH, 3aBUCHMBIX OT aJicHOTunodu3a
JIAKTOJIMOCPUH, JTHOJIUOCPUH

CraTuHbl ComarocraTuH, Topmoxenue GyHKIIMH aJICHOTH-
MEJTaHOCTaTHH nodusa

MoHoaMHUHBI JodamuH, cCepoTOHMH, HepBHompoBoIHUKOBAS (CMHATITH-

HopaapeHanul, [AMK

YecKas) peryJssius CeKpelnu aje-
Horumodusa

Perynsaropsr 6uoput-
MOB (Ccynpaxua3MaTu-
YeCKoe SPo)

Perynsuus OnopuTMOB Xenes3
BHYTPEHHEHN CEKpenuu

PerynstopHbie moJu-
IIeITUAbI

OnuouHble MENTHABL: allbda,
6era, raMmMa-3HIOp(UHBI Be-
mectso I1, )KUII, ractpuH,
HEWPOTEH3MH, XOJIELIUCTOKH-
HUH, O0OMOE3UH, CTEPOUIBI,
TUPOUIHBIC

HelipomenuatopHoe, HEMpOMOTyIIsi-
TOpHOE, crierduueckre GpyHKIUH

Penieniropsl nepude-
pPUYECKHUX TOPMOHOB

O06pa3oBaHne 0OpaTHBIX CBsI3EH
¢ nepudepuaeckumu KBC

DaKkTOpbI PEryIAIuu
BereratuBHOM HC

MenuaTtopbl, HEHPOTOPMOHBI

Perynsums ¢pyaxnun XKBC
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TPONHbIE TOPMOHBI 3¢ PeKTOPHbIE TOPMOHBI
AKTTI TTI OCT', JIT' CTI’ MCr' IIPJ

S

KopxoBoe BemecTBo
HAJANOYECYHUKOB
IluToBUaAHAS JKeie3a
T'onaani
IIurmMeHTHBIE KIETKH
(MeJIaHOIMTHI)
MoJiouHas KeJje3a

PacrTymiue opranbl 1 TKAaHU

T\ =

KIUETKU-MUIIEHU

[Ipumeuanne.  B3auMOOTHOIIEHHST ~ HEMPOCEKPETOPHOW  THIIOTAIIAMO-
rurnou3apHO CUCTEMBI U SHIOKPUHHBIX XKee3 (cxeMa): 1 — ageHorunodus; 2 —
Heliporunodus; 3 — runoragamyc; 4 — KanuuLsipbl, 5 — CEKPETOPHBINA HEM-
pouuT; 6 — MapaBeHTPUKYISAPHOE AAPO; 7 — HAAZPUTEIBHOE SAPO
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INUTOBHUIHAA KeJIe3a

'

T39 T4

BJIMSAHUE HA IITHC METABOJIMYECKHE B3AUMO/JIECTBUE

DPPEKTHBI C APYI'UMHU
FOPMOI—IAMI/I
peryJjaupyer pa3Butrue CTUMYJIHPYET MOBBIIIAET
IHHC BO BHYTPHYTPOOHOM OKHCJIHUTENbHOE AKTHBHOCTH TOPMOHA
nepuoae, yMCTBEHHO- dpochopuiaupoBanmue, pocCTa, MOBBLIIIAET
ICUXHYECKOe pa3BuTHE, KOTOpOE MPUBOIUT  aJPeHOPEaAKTHBHOCTD
peaku Uy BHUMAHMS, K AKTMBAILUM KJIETOY- cepaua
CKOPOCTH pepIeKTOPHBIX HOr0 MeTadoJIM3Ma

peakuui, CHHTe3 0eTa-agpe- W YHEPreTHYeCKOro

HOPELENTOPOB, OKa3biBA€T  00MeHa OpraHu3Ma

penapaTuBHOe AeiiCTBUE
Ha /IHK

v

¢pusuonoruvyeckue dpdexror:
peryJjMpyer o0uiee pa3BUTHE U POCT OPraHM3Ma



HPUJIIOKEHHUE 10

dusnojgornyeckas POJIb 1 PEryjasanusa CCKpeuuu THPOKAJIBIUTOHUHA

— » | B-Anpeno- a-AznpeHo- €«
penenTopsl penenTopsl E
] 1
: i
v ¥ |
[TapadonnukynspHble KIETKH IIUTOBUIHOM KeJe3bl E
! :
L E
TupoxkajabUUTOHUH !
|
i
A 4 E
Topmo3sur [Toeimaer !
GbyHKIHIO byHKIAN Kananpupl nouek |
]
OCTEOKJIACTOB 0cTe00J1acTOB !
|
v A 4 E
bnokupyer YeunuBaer Cumxaer :
++ ++ [
BbIXo1 Ca noctyrienue Ca peadbcopOIHio !
B KPOBb U3 U3 KpOBU B Ca"™" i
KOCTHOU TKaHU KOCTHYIO TKaHb !
|
i
I'mnokanpimmemMus 0 |mmmmmmmmmm------ :

(MeHee 2,25 MMOJIIB/T)

I'unepkanpunemus

(6omee 2,75 MMOIB/M)

Ilpumeuanue. CruionmiHble JUHUM — aKTUBUPYIOIIHUE, MTYHKTHUPHBIE — TOPMO3-
HBIE BIIUSHUSL.
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P PeKThl AeiicTBHSI MUHEPAJTOKOPTUKOUI0B

MUHEPAJIOKOPTUKON/IbI

/ v

N T

VYBennuuBaroT YMEHBIIAOT Yceunusarot YBennuuBaroT
+ +
peabcopOuuio Na peabcopbuuio K TOHYC TJIJIKHX MIPOHUIIAEMOCTh
B KaHaJIbIIaX MOYECK B KaHaJIbLIaX IOYEK MBIIII APTEPHUOIT CTEHKH cocya

l

IToBeImaroT
KOHIIEHTPAIHIO0 Na*
B KPOBU U TKaHEBOH

JKHJKOCTH

|

IIoBpimaroT
OCMOTHYECKOE
JIaBJICHHC
BHYTPEHHEHN
Cpelibl OpraHnu3Ma

l

3anepKUBaIOT
BOJY B
OpraHu3Me

l

TloHmxaroT KOHIIEH-
+

Tpaunto K B kpoBu U

TKaHEBOU KUIKOCTU

l

Crnioco6cTByIOT
Pa3BUTHIO BOCTIATH-
TEJIbHOM peaKkuuu

INOBBIINEHUE APTEPUAJIBHOI'O JJABJIEHUSA




HPUJIIOKEHHUE 14

qdIroLetedOlI HHMIOhHLELIOOINOI
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HOHhOUAI'RXY0N edHeIddIHe]"
goMgod.Ld0 WILIIN-q

VHUI'ADHU HHITAINID HHINBT A Idd I9dO1IIV®
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IIU2LeBEBAO0OIN HHMIOBhHLELDOOOKNOI
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xi[gadm¥ 1 erodanura
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HHIRA £ I9E0MO0IIr ] £IHII0IHOMOII I CHICOHITOMHUILT nHeML nogodme g
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HOIVOII' 1

G EE) (e
HOHhOUAaXYon edHeidaine]”
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MPUJIOKEHHUE 16
PedepenTHbIE YPOBHH KOHIIEHTPALIMHA TOPMOHOB U UX MeTa00JINTOB

rll\i Onpenenenue NPMA PUA (I{I[?Dﬁl%;}gg)
1. |TpwitogTupornun — T3 o0y 1,2-2,8 um/n 0,52—-1,85 ur/mi
2. |Tupokcun — T4 00111 60-160 um/n 5,0—13,0 ur/mn
3. |TpwitogTupornud — T3 cB0O. 2,5-5,8 M/ 1,4-4,2 nr/mn
4. | Tupokcun — T, cBOO. 11,5-23,0 mm/n |0,8-2,0 ur/mn
5. |Tupotponssiii ropmon — TTT 0,17-4,05 MME/n 0,39-6,16 MME/n
6. | Tupormooun — TI' 0-50 Hr/Ma 0-50 Hr/™Ma 2,0-50,0 Hr/Ma
7. |AT x TTIO 0-50 0—40 Hr/™Ma
8. |AT x Tl 0-50 ME/mn 050 I'ro/mn 0-100 ME/mn
AT x pTTI' 0-1 oTpuw. 1,1-1,5 negative
9. 1-1,5 morpas. > 1,5 positive
> 1,5 moox.
Koptuzon
10 ytpo 7-10 g 170-720 am/m1 | 50-230 /M
‘ neHb 10-16 a 50-350 am/nt
Beuep 1620 g 30-150 nr/mn
ITponaxktun
11 JKeH. (1eT. Bo3p.) 3,9-27,7 ur/mn 2,39-25,15 nr/mn
’ MeHOIIay3a 2,8-12,3 ur/mn
MY>KYHAHBI 2,7-16 Hr/mn 72,0-459,0 nir/mi
OcTpaaunon
JKeH. Gonuk. §. menee 0,5 am/m |30—100 /M
OBYJIAIT. . 130-350 rr/mn
12. JOTEHH. (. 0,2—0,8 am/1t 50—180 nr/mn
MEHOTIay3a < 60 /™M
OepeMEHHOCTh 30-100 am/nt
MY>KYMHBI 0,07-0,2 am/n | <40 nr/mMn
IIporecTepon
xkeH. ponuk. . 0,2—4,0 am/n 0,4-1,7 or/mMn
OBYJIAT. (. 0,25-3,8
13. JOTEHH. (. 8-78,0 4,9-18,8 nr/mn
MEHOIIay3a
OepeMEeHHOCTh 30-300 am/n
MY>KYHUHBI 0,05-3,2um/n  [0,4-0,9 r/ma
Jr
XKeH. QoNHK. ¢. 1-10 MME/n 1,4-14,0 MME/n
14 OBYJIAT. (. 5-30 MME/n 10,0-56,0 MME/n
’ TIOTEenH. . 1-10 MME/n 0,5-12,0 MME/n
MEHoOIay3a > 12 MME/n
MYK. 1-9 MME/n 1,2-8,5 MME/n
OCI’
JKeH. Ghonuk. §. 1,8-10,5 MME/n 11-44,0 MME/n
15 OBYJIAIT. (. 4,5-18,0 MME/n 22-74,0 MME/n
) JMOTEHH. (. 1,5-6,0 MME/n 3-27,0 MME/n
MEHOIIay3a > 30,0 MME/n 85-401,0 MME/n
MYXK. 1,5-7 MME/n 10,0-40,0 MME/n
Tecroctepon
16. JKEH. 0-5 am/n 0,1-1,2 or/mn
MYK. 8-32,0 um/nt 2,4-12,0 nr/mi
TectocTepon cBoO.
17. JKEH. OBYJIAT. . 1,4 + 0,9 or/mn
MMOCTMEHOTI. 0,9 + 0,5 or/mn

mu3; UOA — nvMmyHODEPMEHTHBIN aHAH3.

Ipumeuanue. IPMA — uMMmyHOpaguoMeTpuueckuil ananus; PUA — paguonMMyHHBIN aHa-




Ne IInameuynux
/i Omnpenenenue NPMA PUA (IdA BPHO)
1. | Uacynun 19,2-160,0 om/1 3-17 MME/n 2,0-2,5
2. | AT x uHCynUHY
3. | C-mentupg, 160-1100 mm/n 0,5-3,2 nr/mn
4 CTT nmern ot 20 ME/n 0—-10 ar/min
) B3pOCIBIe <20 ME/n
HNDP-1
neru: 04 r. 49-171 ar/mn
>4 ner 76-499 ur/mn
B3pocisie: 20-30 i 219-644 ur/mn
5. 3040 n 140—405 Hr/mn
40-50 1 54-336 ur/mna
50-60 i 94-284 ur/mn
60-70 i 94-269 Hr/mi
70-80 it 72—167 Hr/MII
6. | AKTI 10-50 Hr/ma 8,3-57,8 nir/mi
AI'DA-cynsdar
netu: 1-4 enenu 9-338,2 MKI/M1
1-9 net 5-85,0 MKr/mi
9-11 ner 5-98,0 MKr/MiI
11-15 ner 20-263 MKr/mi
7. 15-17 ner 28-238 MKr/mi
Ken.: <50 ner 30-333 MKr/mi 0,4-2,17 MKr/mi
MeHoray3a (50 ser) 32-204 mxr/min | <0,63 MKr/Mi
Myx.: <50 et 133-441 mxr/ma | 0,59-2,96 Mkr/mi
> 50 et < 1,01 mxr/mn
8 AIDA  xeH. 1,3-9,8 ur/mMn
) MYX. 1,8—12,5 ar/mn
17-HOP
Hetu: noBop. 5-30 aH. 0,7-2,5 ur/mn
31-60 nH. 0,8-5,0 ur/mn
no 1 roma 1,0-3,0 ur/mn
crapuie 1 rona 0ko0J10 2,0 Hr/MII
9 3-4 roma 0,07-1,7 ar/mn
) xeH. ponuk. ¢. 0,15-1,4 ar/mn 0,1-0,8 ur/mn
OBYJIAT. . 0,3—1,4 ur/mn
JOTEUH. (. 0,7-3,1 ur/mn 0,6—2,3 ur/mn
MEHOIay3a 0,08-1,3 ur/mn 0,13-0,51 ur/mn
Oepem. 2,0-12 Hr/mn
MYX. 0,5-2.,4 ar/mn 0,5-2,1 ar/mn
AnbI0OCTEPOH 25-315
JIETU: HOBOPOXKJICH. 300-1900 nr/mn
10 ot 1 mec. 1o 3 met 20-1100 nor/mn
) ot 3 1o 16 net 12-340 or/mn
B3pOCIIbIE: JIEXkKA 10-105 nr/mn
cTOos 34-273 ur/mn
J 4-annpocTeHInoH
11 JIeTH 0,08-2,5 ur/mn
) JKEH. 0,2-3,1 ur/mn
MYK. 0,2-2,9 ur/mi
AHIIPOCTEHINOH x)eH.d.¢d 0,75-3,1
12. m.¢. 0,94-3,2
MyK. 0,6-2,7 rr/mi
13. | ITaparropmon 9,4-84,2 r/mn
Kansnuronuu
14. JKEH. 0,07-12,97 r/mn
MYK. 0,68-30,26 mr/m

Ipumeuanue. * pedepeHTHBIC YPOBHH TOKa3aTeNel UCIIONB3YIOTCA B Jlabopatopusx ['Y
«PHITLPM u DY», r. 'omens u PecriyOnukaHCKHI LEHTP MEAMIIMHCKON peaOWIUTAIlUN H
OanpHeoeUYeHUs, I. MUHCK.



VuebHoe usznanue

IlITanenxo Haranes liBanoBHa
Kannuesa Mapuna [letpoBra

®U3NOJIOT U SHTOKPUHHOM
CUCTEMBI

YuyeOHO-MeTOANYECKOE TTOCOOHE
JJISl CTYAEHTOB 2 Kypca BeeX (paKy/IbTeToB
METHIIMHCKAX BY30B

Penaxtop T. M. Kosoicemaxuna
Komnsrotepnas Bepctka A. M. Tepexosa

TToxmmcano B mevyats 10.11.2016.

®opmat 60x84'/,5. Bymara opcernas 80 r/m°. TapruTypa «Taiimcy.
Ve ned. 1. 8,14, Yu.-u3n. . 8,9. Tupax 270 3x3. 3aka3 Ne 454,

Wznarens n noaurpaduveckoe HCIOTHEHUE:
yupexnenne oopazoanus «I"OMeNbCKUI roCyIapCTBEHHBIN METUITUHCKUN YHUBEPCUTETY.
CBUIETENHCTBO O TOCYIapPCTBEHHOM pEerucTpanny u3aarTels,
N3TOTOBHTEIIS, PACIPOCTPAHNTENS MTedaTHBIX n3ganuii Ne 1/46 ot 03.10.2013.
V. Jlanre, 5, 246000, I'omens.
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