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1. BHOAOKPUHHAA CUCTEMA

1.1. F'ymopanbHas perynsauus yHKUMN

T'ymopanvhas pecynsayus oCymeCcTBIIETCS XUMHIECKIMH BEIIECTBAMHE, KOTOPEIE
TIEPEHOCSTCS KUAKOCTSIMHA BHYTPEHHEH Cpelbl OpraHu3Ma. OTH (aKkTopsl TyMOpab-
HOH PeryJsIHK YCIOBHO MOPA3JCIIAIOT Ha Memaboiumsl U OUONOSUHECKU aKMUG-
Hble seuecmsa.

Memabonumel — pa3Hble TPOAYKTHI IUIACTUYECKOTO FIIM SHEPreTHIECKOro 00-
MeHa. OKa3bIBAIOT PEryaupyromee AeiicTBIE, B OCHOBHOM, MECTHO U B OTHOCUTEIb-
HO BBICOKHX KOHIIEHTpanusax. Hanpumep, npu COKpameHny CKEIETHBIX MBIIII B HUX
HaxanmuBaiorcs CO,, MONOYHAS KHCIOTa, HOHEL K, 9T0 NPHBOUT K pacHIMpeHHIo
COCYZOB U YBEINYEHHIO KPOBOTOKA B MBIIIIIE.

Buonozuuecku akmuenvle seuwiecmea (BAB) — He 06J1a1ar0T IUIACTHYECKOM HITH
SHEPreTUYECKOH IIEHHOCTBIO; CHHTE3UPYIOTCSI CIIEIHAIBHO C IIENIBIO PEryJIAIHH; eii-
CTBYIOT B OY€Hb HH3KHMX KOHIICHTPAIIMSIX (HAIIPHMEp, TOPMOHBI OKA3bIBAlOT CBOE JIeH-
crue B kornenrparuax 1078 — 107 mons/1);). BAB Moryr neiicrBoBats: © yecmuo
(napaxpunnoe deiicmsue) — B Mecte 00pa30BaHHSI; HAIPHMED, THCTAMHUH CEKPETHPYET-
sl KJIETKAMH CIIM3UCTOM JKENMyaKa U 371ech ke crumynupyer cekpermio HCl; @ duc-
manmuo (IHOOKpuHHOe Oeticmeue); — TATIEKO OT MeCTa CHHTE3a; HAIPIMED, aipeHAINH
CEKpETUPYeTCsl B HATIIOYCTHNKAX M YCHIIMBACT EATEIBHOCTD Cep/La.

Buonornyecky akTHBHBIMU BEILECTBAMH SIBIISIFOTCS 20PMOHbL, GUMAMUHYL, (pep-
MeHmbl, CUHANMUYECKUe MeOUamopsl, Pa3IU4HbIC QaKmopvl MECIHOU 2yMOPAIbHOU
pezyrisyuu (HarpuMep, TIPOCTATTAHANHBI, THCTAMUH) U APYTHE BEIIECTBA.

Topmonst' — 310 BAB, KoTOpHIE:

1) CHHTE3MpPYIOTCS CIIeNUATH3HPOBAHHBIMU KIIETKAMH OpPraHN3Ma;

2) CEKPETHPYIOTCS B KPOBB U TPAHCIIOPTUPYIOTCSI €10;

3) OKa3bIBAOT JUCTAHTHOE ACHCTBHE Ha KICTKH-MUIICHH.

1.2. SHAOKpMHHaﬂ cuctema opraHn3ma 4yernoBeka

® pocm u pazeumue (Mopgocenemuueckoe Oeticmeue), HAIPUAMED, TIOTOBBIE
TOPMOHBI BIHSIIOT Ha POCT OPTaHU3MA M Pa3BUTHE BTOPHIHBIX IOJIOBBIX MPU3HAKOB;

@ yyecmeumenvHocnb KIeMoK K Opyeum 2opmonam (nepmuccugroe delicmeue),
HAaIpuMep, TIIOKOKOPTHKOH/IBI HOBBIIIAIOT UyBCTBUTEIFHOCTD TKAHEH K aJpEHAINHY.

CucreMa YHIOKPUHHON pery/Isiliuy BKIIOYAET B ceOs ClIeIyronme 3BeHbs, CO-
CTaBJISIONINE «HcusHennbiil yuxn» ropMoroB. O Cunmes u cexpeyust CTICIAATN3HU-
POBaHHBIMH JHIOKPHUHHBIMU KieTkamu. @ Tpancnopm Kpogvio: a) B CBOOOTHOM
COCTOSIHUM; 0) B COCMMHEHUH C OEIKaMU-IIEPEHOCINKAMH; B) aJCOPOMPOBaHHbIE Ha
(OpPMEHHBIX 3JE€MEHTaX KpOBH. BHOmOrmIeckyro akTHBHOCTH NPOSIBISIIOT TOJBKO
TOPMOHBI, HaXOAIIHECs B cBoOoaHOM Bume. @ [lelicmeue na peyenmopsl B KieT-
Kax-MuteHsx. @ Huakmueayus v sKCKpeyusi: a) pa3pylieHre B MECTaxX CBOETO JeH-
CTBHS, a TAKXKE B MEYEHH, [IOYKAX U IPYTHX OpraHax; 0) BbIBEEHHE C MOYOI B He-
HN3MEHEHHOM BHJIE.

O¢dexr nercTBHS TOPMOHOB 3aBHCUT OT COCTOSHHS BCEX MHEPEUHCICHHBIX
3BEHBEB, OAHAKO HamOoiee 3HAYMMBIMHU SIBIISIOTCS 3Tallbl B3aUMOJEHCTBUSI TOPMO-
HOB C KJICTKaMH-MHIICHSIMH U PETY/SILIUH CEKPELIMU TOPMOHOB.

1.3. O6wme NpUHUUNLI perynsauum ceKpeLnum ropMoHoOB

DHIOKPHHHAA CHCTeMa’ — 3TO COBOKYIMHOCTH BCEX TOPMOHITPOYIUPYOIIHX
(SHIOKPHHHBIX) KJIETOK OPraHU3Ma.

OHIOKPUHHAS CHCTEMa OPraHn3Ma YeJIOBEKa BKITI0YAET B ceOsl:

A) snO0KpunHble dicenesbl (Kene3pl BHYTPEHHEH CEKpelnd ) — CHEIHATH3UpPO-
BaHHbBIC OPTaHbl, OCHOBHOH (hYHKIMEH KOTOPBIX SIBIAETCS CHHTE3 U CEKpELHs Irop-
MoHOB: 1) rumodus, 2) smudus, 3) muToBHAHAS Kenesa, 4) mapamTOBHIHBIE JKeTe-
3blI, 5) HAIIIOYEYHHKHY;

b) yuacmru mxanu v omoenvivie Kiemkuy B OpraHax, BBIMOIHSIOMUX HE TOIBKO
9HAOKPUHHYIO (DYHKIMIO, TAKUX KaK: IOJDKETYIOYHas jKeje3a, MOJIOBBIC JKEIe3bl
(My>XCKHe U JKeHCKHe), runoTanamyc u apyrue oraenst LIHC, mianenta (deromma-
[EHTapHbIN KOMIUIeKC), Tumyc, opraust XKKT, mouku, cepae.

@DyHKUMSA TOPMOHOB W 3HIOKPUHHON CHCTeMbl — T'yMOpAJbHASI PETYIIHS
(hU3MONIOTMIECKUX MPOIECCOB, TAKUX KaK:

@ obmen eewyecms, HaTIpUMeED, aAPEHATNH YCHIMBAET Paciaj IJMKOreHa B Ie-
YEHU M CKEJICTHBIX MBIIIIIAX;

@ @yuryuu opeanos, Hanpumep, aaperHanun yseanansaer YCC;

e rped. hormao — moGyxmaTh K A€ CTBHIO.
Or rpeu. endon — BHyTpH, Krino — BeteIsIIO.

B 3aBucrMocTH OT NPUPOABI PETYIHPYIOIUX (DAKTOPOB PA3NIMUYAIOT HECKOIBKO
BHIOB PETYJIILAN CEKPEIHU TOPMOHOB: a) Hepehblil; 0) eymopanvhblii (copmonamu v
memaborumamu.) OCHOBHOM MEXaHH3M TSl GONBIIMHCTBA TOPMOHOB — I'YMOPAIBHBIH.

1. F'opMoHaNbHAs peryJsiusi — OCHOBHASI IUISI CEKPEIIMH TOPMOHOB CHCTEMBI
«eunomanamyc — adeHo2unoghuz — nepugepuveckue IHOOKpuHHvle dcenesvl». B ru-
MOTaJaMyce BBIPAOATHIBAIOTCS OCOOBIE PETYNATOPHBIE TOPMOHBI, KOTOPHIE YCHIIH-
BAIOT WJIM TOPMO3SAT CEKpEeluio TOPMOHOB afcHormmodmsa. B cBoro odepens, Tpu
TOpPMOHA aJICHOTUIIO(H3a CTUMYIUPYIOT CEKPEII0 TOPMOHOB IITUTOBHUIHOM >KEJIe3Hl,
KOpBI HaIIOYEIHNKOB 1 MOJNOBHIX Xene3. B 3Toil cucreme [eHCTBYIOT U 0o6pamHble
€643U’ HapuUMep, TOPMOHBI aIeHOTUNo(H3a PEryIHPYIOT CEKPEIIUI0 TOPMOHOB TH-
HoTajzaMyca.

2. MertaGosinyeckasl peryJsiiusi sBIISICTCS OCHOBHOW JUIsl CEKPELIUH TOPMOHOB
no0ICcenyO0oUHOU dicenesbl N napaujumosuonsix dcenes. OCyIECTBIAETCS 10 MPUH-
LUITy ompuyamenvbHoli oopamuoll césA3u W HalpaBieHa Ha MOAAEPKAHHE OTHOCH-
TEJIFHOTO MOCTOSHCTBA KOHLEHTPAIMX B KPOBH Kakoro-mubo merabomura. Hampn-
Mep, MOBBIIICHNE KOHIICHTPAILUH TIIOKO3BI B KPOBH CTHMYIUPYET CEKPELUI0 UHCY-
JIMHA, a OH CHIDKAET KOHIIEHTPALUIO TTIFOKO3HI.

3. HepBHasi peryJsinusi sIBISICTCS BEIYIICH IJs CEKPEUH TOPMOHOB 2UNOMA-
aamyca u Helipoeunoghuza, snuguza a TaKxKe M03208020 8ewecmsd HAONOYeYHUKOS.

B GompmmHCTBE CiydaeB B PETyJSIMU CEKPEIUU KaKOTro-THOO TOPMOHA y4acT-
BYIOT HECKOJIbKO MEXaHW3MOB. Hampumep, Ha ypOBEHb CEKPELUH WHCYJIMHA BIUSET
HE TOJILKO TUIF0K03a (OCHOBHOM perympyronumii (Jakrop), HO ¥ HEKOTOPBIE TOPMOHBI
(aZpeHanH, TIIIOKaroH W Jp.), a TaKKe CHMIATHYECKHE W IapacuMIIaTHYECKUE
HEpBHbIE BO3/ICHCTBUS.

[puHuun orpuuaTeLHONH 00paTHOI cBA3U. MrpacT BakHy!O poib B peryis-
IIUX JICITEIBHOCTH TPAaKTUUECKH BCEX PHIOKPUHHBIX jkene3. OTpumaTesnsHble o0part-
HBIE CBS3H 00ECIEUNBAIOT OTHOCUTEIFHOE MOCTOSHCTBO YPOBHSI TOPMOHOB B KPOBU.
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1.4. FTopMOHbI: Knaccudukaums 1 MexaHM3mbl AeNCTBUSA

Knaccudukaumsa ropmoHoB
A. ITo xumuueckomy cmpoenuro

VI3BecTHBI ueThIpe TUMa (EPMEHTOB, CBA3aHHBIX ¢ MEMOPaHHBIMH PELEITOPAMU
TOPMOHOB, ¥ ISTh OCHOBHBIX BTOPUYHBIX IIOCPEIHUKOB.

B 3aBucHMOCTH OT TOTO, KaK OCYIIECTBISIETCS CBA3b MEXy PEIEITOPOM U MEM-
OpaHHBIM (hEPMEHTOM pa3iMyYaioT [Ba THIA PEUENTOpOB: 1) kamarumuueckue pe-
yenmopwl — PEUenTop U GEepMEHT CBS3aHBI HETIOCPEACTBEHHO (MOTYT TIPEICTAaBIATH
co0oii OIHY MONEKYITy ¢ IBYMs ()YHKIMOHATBHBIMH YIACTKaMHU); 2) peyenmopl,
conpadxcénnvie ¢ G-6enkamu — CUTHAJI OT MOJICKYJIbI PELENITOpa IepejaeTcs CHavYaa
ocobomy MembpanHOMY G-GenKy’, KOTOpBIM Jaliee aKTUBHPYET WM HHTHOUPYET
MeMOpaHHBIH (epMeHT.

Mem0OpaHHbIii Bropuunbie OcCHOBHbIC aKTUBHPYIOLIHE TOPMOHBI
¢epment TOCPeTHHKH
Kamanumuueckue peyenmoput
Tupo3uHKHHA3a HET HHCYJIHH, TOPMOH POCTa, IPOJIAKTHH
I'yanunariuxiasza ul'M® TIpe/ICepAHbIA HATPHHypEeTHIECKUi TOPMOH
Peyenmoput, conpaxcénnsie ¢ G-6enkamu
AJICHUIATIHKIIa3a HAM®D MHOTHE TOPMOHBI, HAIIPHMEP, aJAPCHAIINH uepe3 -
aJIpeHOPELENTOPSL,
®dochonumnaza C UT®, JAT MHOTHE TOPMOHBI, HAIIPHUMEP, aJPCHAJIMH Yepe3 Ol -
Ca?* aJIpeHOPELENTOPbI

I'pynna T'opmoHnbI MecTo cuHTe3a
® TITFOKOKOPTHKOU/TBI
— Ha/ITOYCYHHKH (KOPKOBOE B-BO)
CrepounpHeie ® MHHEPATOKOPTHKOUJIBI
(pon3BO/HEIE o HONOBLIE FOPMOHLL — HA/IOYEYHNKU (KOPKOBOE B-BO)
X0JIecTepoa) P — IMOJIOBBIE JKEIIE3bI
® KaJIBI[HTPHOI — [OYKH
® KATEXOJIAMHUHBI — Ha/IMOYeYHHKH (MO3rOBOE B-BO)
Ipoussomisie MUTOBHUJIHAS XKele3a
. _
AMHHOKHCIOT THPOHIHBIE TOPMOHBI it I
® MEJNATOHHH — snudu3
BenkoBo-menTu iHbIe ® OCTaJIbHBIE FOPMOHBI — pasin4HbIC
— MPOM3BO/IHBIE THPO3HMHA; — MPOM3BOIHOE TPHIITO(AHA.
b. Ilo 2naenoi muwenu deiicmeus
I'pynna I'1aBHBIE MUIIIEHH IMpencraBuTean
DddexropHbie a3HbIE HEIHOKPHHHBIE
b P p AOKP! GOJIBIIIIHCTBO TOPMOHOB
TOPMOHBI OpraHbl
«PerynsiTopabie» TOPMOHBI THUIIOTAIAMYCa
OHJIOKPUHHBIE JKEIIE3bI
TOPMOHBI 1 runodusa (00IbIIMHCTBO)

MexaHu3Mbl oencTBuA ropMmoHOB

JleficTBre TOPMOHOB Ha KJIETKHM HAYMHAETCSI C UX CBS3BIBAHUS CO creruduae-
CKUMH KJICTOYHBIMU OeIKAMU-peyenmopamu. MemopanHviMy I 6HYMPUKIemoy-
Holvu (TATOMUIA3MATHYECKAMHE | SIIEPHBIMA).

JeiicTBHe yepe3 BHYTPUKJIETOYHbIE PelleNTOPbI TUIINYHO I CMEPOUOHBIX T
MUPOUOHBIX 20PMOHOG, KOTOpBIEe Onarogapst cBoei THApoGOOHOCTH CIOCOOHBI MPO-
HUKAaTh Yepe3 KJICTOYHbIE MeMOpaHbl BHYTPh KICTKH H ee sapa. B3zaumoneiicTBys ¢
SA0epHLIMU peyenmopami, STA TOPMOHBI BIUSIIOT Ha TIPOIECCH peann3aluyl TeHeTH-
4eCKOM MH(OPMAINU U PETYIUPYIOT CHHTE3 ()YHKIMOHAIBHBIX KIETOYHBIX OCITKOB:
(epMeHTOB, PEIENTOPOB, NENTUAHBIX TOPMOHOB | Ap. [leHCTBYs depe3 yumoniaz-
Mamuyeckue peyenmopul, TOPMOHBI PETYIUPYIOT OHOJIOTHYECKOEe OKUCIICHUSI B MH-
TOXOHJPHSAX, CHHTE3a Oeka B puOocoMax M Jp.

JeiicTBie 4yepe3 MeMOpaHHbIe PeeNTOPBI XapaKTEPHO IUISL OCTAJIBHBIX I'Op-
MOHOB, T.K. OHHM THAPOGWIBHBI U HE MOTYT IPOHHUKATh CKBO3b OWMIMIHIHBIN CIIOK
ia3mManemMmsl. [Ipn neficTBum ropMoHa Ha MeMOpaHHBIE PEIENTOPbI, KaK MPaBHIIO,
MIPOUCXOMAT CIEAYIOIINE COOBITHS:

1) B3auMOIEiCTBIE TOPMOHA C MEMOPAHHbIM Peyenmopom IPUBOIUT K aKTHBA-
wn (pexe — UHTHOUPOBAHUIO) MEMOPAHHO20 (hepmerma, KOTOpbIe KaTaTu3HPYIOT
0o0pa30BaHNE B IIUTOMJIA3ME OCOOBIX BEIIECTB — 8MOPUUHBIX HOCPEOHUKOE;

2) BTOPUYHBIN MOCPEIHHK AKTHBHPYET ONpPEACICHHYIO IUTOILIA3MAaTHICCKYIO
npomeunxunazy — GepMeHT, KaTaan3upyronmi GpochoprunupoBanne OSIKOB KIETKH;

3) mox AeiicTBIeM MPOTCHHKHUHA3B! H3MEHSCTCSI aKTUBHOCTD GHYIMPUKLEMOUHbIX
@yHryuonarbibix Oe1Kos, PEryITUPYIONINX BHYTPUKICTOUHBIC MPOLECCH ((pepMeH-
TOB, HOHHBIX KQHAJIOB, COKPATUTEINIHHBIX OSIKOB H T.IL), B PE3YJIbTATE YEro peansy-
eTCs TOT WM MHOI KOHEUHBIH 2¢hhexm Oelicmeus 2opmoHa, HapuMep, yCKOPEHHE
CHHTE3a WIH paciaja IMIMKOTeHA, 3aIyCK MBIIIETHOr0 COKPAIIEHUS H JIP.

ITpumep: melicTBue agpeHannHA Ha B-agpeHOPELENTOpPHl —> AKTUBAIMS AJCHH-
JIATIUKIIAa36l — MOBBIIIEHNE cofepkaHust HAM® — akTHBamus NPOTEUHKHUHA3HI —>
(hocodopunupoBanre GpepMeHTa PacIIeIUIIONIEro IINKOreH — yCHICHHE pacHana
TJINKOT€Ha —> MOBBIIICHNE KOHIEHTPAIHH TTIFOKO3bI B KPOBIL

OcCHOBHBIE CHCTEMbI TPAHCMEMOPAHHOI NepeJayn rOPMOHAJIBHOI0 CHTHAJIA

[mc]--17]
=
YTRR s -or |
=
3 |z
' [mc]--+|E] 2
STHR > |- §:>E
B S
= o
R >[me]--» |2
2TOR :
>
=
2+
RS L Sl

Obosnauenus: I' — TopMmoHEL, R — MeMmOpanusle perentopsl; G — G-6enky; 7K — THPO3UH-
kuHa3a; '] — ryanunariukiasa; AL — anenunaruukiasa; @JI C — pocponunasa C; I1IK — pas-
JIMYHBIE IPOTCUHKUHAZBL.

@ocgorunaza C xarammsupyer o0pa3oBaHHe U3 MeMOPaHHBIX (ochomumumos (¢z) ABYX
BTOPHYHBIX [OCPEIHUKOB: uxosumormpupochama (UT®) u ouayunenuyepora (JAT). Oc-
HOBHOH >{dext UTD 3aximodaercs B HOBBIIICHUN COICPXKAHHSA B IUTOILIA3ME €IIE OXHOTO
BTOPHYHOTO TOCPEHIKA — 4oHo8 Ca’t, KOTOpBIE TTOCTYIAIOT B IUTO30/b 4epe3 HOHHbIE KaHa-
JIBL TIJIa3MaIeMMBI (M3 BHEKJICTOYHOW CPE/Ibl) MM BHYTPHKIICTOYHBIX JCIO Ca? (3IIP). Croe
(usmonoruueckoe jeticteue uonbl Ca®* OCYIIECTBIAIOT, KAK IPABIJIO, B COEIMHEHUM C 6EIKOM
KAbMOOYIUHOM.

1
Jl1si mepefadn ropMOHaJIbHOro curHana G-Genku ocymecTsistor ruapoimns [T, dem u
oOwsicasiercst ux Hasanue — [ TO (GTP)-cBs3piBaronme OENKM.
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1.5. N'mnotanamo-runocgusapHas cuctema

I'unoranamyc — oqHa U3 CTPYKTYp IMPOMEXKYTOUHOr0 Mo3sra. Hexoropsle Hel-
POHBI THIOTaTamyca (Helupocekpemophvie KiemKu) CHHTE3UPYIOT W BBIICISIOT B
KPOBb Helipocopmonsl. HeHporopMoHsl CHHTE3HPYIOTCSI B TeJIaX TAKUX HEWPOHOB,
Jaree myTeM aKCOHHOTO TPAHCIOpTa (IBMKEHHE MUTOILIA3MBI BIOJIb aKCOHa) TIOTa-
JTAfOT B CHHANTHYECKWE OKOHYAHMS, NMPUMBIKAIOMNE K KPOBEHOCHBIM KaNMLIIpaM
(axco-kanunnspuvle cunancer). Tlpu BO3OYKIEHAH HEHPOHOB 3TH TOPMOHBI BBIJIE-
JISFOTCSI B KPOBOTOK. DTOT NIPOLIECC HA3BIBACTCS Helipocekpeyuell W TIPOTEKAET TaK
JKe, KaK 1 CeKpPeIrsl CHHAIITHYECKIX MEIHaTOPOB.

I'unogus y genosexa u APYrux BHICIINX IPUMATOB COCTOUT M3 JIBYX OTJEJIOB:

® adenozunogus (TepemHsst 0L K OCTATOK MPOMEXKYTOTHOM IO TUIO(U3a) —
00pa30BaH SnumenuanbHol MKaHbIo, KIETKH KOTOPOH CHHTE3UPYIOT U CEKPETUPYIOT
B KPOBOTOK PsI/i COOCTBEHHBIX TOPMOHOB;

o neiipozunogus (3amuss n0is runopusa) — 00pa3sOBaH HEPEHOU MKAHLIO — aK-
COHAMH HEHPOHOB THIOTAaTaMyca, B Heliporunoduse B KPOBOTOK CEKPETHUPYIOTCS
TOPMOHBI, CHHTE3 KOTOPBIX IIPOMCXOAUT B THIIOTANAMYCE.

I'mnoranamyc u runogus CTpyKTypHO U (PyHKIMOHAIBHO CBS3aHBI MEXTY COOOI.

Cas3b runorajamyc — Heiiporunogus ocymecrsisiercs Hepgruim nymem. OT TH-
noranaMmyca K Heporunodusy uayT akconsl. [1o HUM B Heliporumodus TpaHCHOPTHPY-
I0TCS IBA HEIPOrOpMOHA — 8a30NMpeccut W OKCUmMOoyuH. ITH TOPMOHBI CUHTE3UPYIOTCS B
OIpeieNIeHHBIX HeHpOHaxX THIOTaJlaMyca, a B HEHPOrumo(hu3e — TOIbKO HAaKATUIUBAIOTCS
1 CEKPETHPYIOTCS B KPOBb B aKCO-KAITMJUISPHBIX CHHAICAX (HEHPOCEKPEIHs).

CBs13b THIIOTAJIAMYC — a/ICHOTHIIO(H3 OCYIIECTBIACTCS 2YMOPATbHbIM HYymem
U YCTPOEHA JOBOIBHO CIIOXKHO.

Heiipocexpemopnvie

Kiemxu I'unoranamye

Ilepsas cemo O]
Kanuspos
¢® 0Ob6os3nauenus:
Bopomuvle | ¢® @ — mMOepUHBI U CTATHHBI,
@ — ropmoHsI ajieHorunodhu3a;

6eHbL 2Unopuza
® — OKCHTOLHMH U Ba30IPECCHH.

Bmopas cemo
Kanuspos
v @
OHOoKpuHHbIE O O "@ O
KIemKu ) ®
AneHo- e~ Heiipo-
runopus ¢® ®¢ runopus

B psine HelipoHOB rumoranaMyca CHHTE3HPYIOTCS OCOObIE HEMPOrOPMOHBI — iU~
b6epunvt 1 cmamunsl. Ipu BO30YyK1€HNN HEHPOHOB ATU TOPMOHBI CEKPETHPYIOTCS U3
AKCOHHBIX OKOHYAaHHUH U MONAJal0T B KAMMJULIPB! CPEIHMHHOTO BO3BBIIICHUS THIIOTA-
namyca (nepeas kanwiisaphas cems). Jlanee TUOSPUHBI M CTATHHBI C TOKOM KPOBH
MOCTYTIAIOT B 8OPOMHble 6eHbl 2uno@u3sda, KOTOpbIE B aJCHOTHIO(H3e BHOBb pacma-
JAIOTCS Ha KAIMIUBIPBI (6Mopast KanuwiisapHasL Cenmy).

B apgenorunoduse muOEpHHBI U CTaTHHBI BBIXOAST M3 KPOBH M JEHCTBYIOT Ha
SHJOKPHHHBIC KJICTKH, COOTBETCTBEHHO, YCHJIMBAsI MM TOPMO3SI CEKPEIHIO 20pMO-
Ho8 adernoeunogpusa. I'opmons! aneHorunodnza muhGYHANPYIOT B KAMMIUIIPH BTO-
PHYHON CeTH W TONAaJaloT B BEHO3HYIO KPOBb, OTTEKAOLIYIO OT IMIodm3a, a panee
Pa3HOCATCS 10 BCEMY OPTaHH3MY.

I'opmonbl rumoranamyca u runogusa

B rumnoranramyce u rumnoduse CHHTE3UPYETCsl OONIBIIOE KOIMIECTBO TOPMOHOB,
PETYIUPYIOMIX MHOTHE (HU3HOIOTHUECKHE (QYHKIHUH, 110 XUMUUECKOU CMpYKmype
MIPAaKTHIECKH BCE 3TH TOPMOHBI OTHOCATCS K 0€IK080-NenmuonbiM, a TI0 MUIICHN
JIEWCTBHUS CPEAN HUX €CTh KaK PEryIATOpHBIE, TaK U 3 (PEKTOPHBIC TOPMOHBI.

M'notanamyc 1 Herporunodus (Heuporopmoubl)

Peryasitopubie
Nubepunbl — yCUIHBAIOT, CHLAMUHbBL — TOPMO3ST

dddexTopusre |
CEKPENHT0 COOTBeTCTByIOIlII/IX FOpMOHOB aaeHornno(bma :

e s s e o
npeccurn moyuH

ApeHormnodums (ropMoHbI — TPOMUHbI)

Peryastopublie
CTUMYJIMPYIOT POCT U CEKPELIHIO TOPMOHOB IpdexTopHbIe
COOTBETCTBYIOIUX SHIOKPHHHBIX XKeIE3

— —— —— H —— — —

Tupo- Kopmu- Tonaoo-  Comamo- IIponax- Menano-
Mponun KOmMponuu MPONUHLL ~ MPONUH — MUH — MPONUH
Iluro- Kopa TMonosbie

BUJHAS HAaJIo- -

Kenesa YEeYHHKOB

TT TT TT
Dppexmopnvie 2opmonvl dmux dicenes

| OPTAHbI - 3G®EKTOPI |

1.6. TopMoOHbI HeMporunodusa

K 1M oTHOCSTCS 1Ba 3 (PEeKTOPHBIX NENTUAHBIX HEHPOrOpMOHA — OKCUMOYUH T
sazonpeccur. OHU CHHTE3UPYIOTCS B TUIIOTAJIAMYyCE, a B HEHpOrunogu3e HaKaIuIi-
BAIOTCS U CEKPETUPYIOTCS B KPOBb.

1. Bazonpeccun (anmuouypemuuecxkuti copmon, A/JI') okazemaer: O anmuouy-
pemuueckuti s¢pexm (neiicTBre depe3 peuenTopsl THIA V,) — YCHIHBaeT pead-
copOLMIO BOJBI B MOYKAX M yMEHbIIAeT auype3; @ cocyoocysicusaiowuii dghghexm
(me#icTBHE Yepe3 perenTopsl THIA V1), 4TO PHUBOAKUT K CY)XCHHIO COCYOB U MOBBI-
IICHUIO apTEePHATHLHOTO JIaBJICHHUS (B OOBIMHBIX YCIOBHSX TOT 3 (HEKT MaIo3HauNM,
HO BaXXeH VIS NPEJOTBPALICHHS KPUTHYECKOTO CHIDKCHHUS apTEPHAIBHOIO JaBiie-
HUSI, HAMPHMED, TIPA KPOBOTIOTEPE).

B menom, neiicTBre Ba3ompeccHHa BhI3BIBAeT: 1) 3aMepKKy B OpraHU3Me BOJIBI;
2) CHI)XEHHE OCMOTHYECKOTO JABJIEHUs KPOBH; 3) MOBBIICHHEC OObeMa LHPKYIH-
pyrotueit kposu (OLIK); 4) noseierne Al
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Pezynayua cekpeyuu 6azonpeccuna OCYIMECTBISETCA Pe(IEKTOPHO MO IPHH-
Iy ompuyamenvhol obpammnoui céazu. Cexpenusi Ba3ONPECCHHA YCHIINBACTCS:
1) mp¥ MOBBIICHHH OCMOTHYECKOTO IaBIICHHS KPOBH (BCIIEACTBIE HEIOCTATKA BOIBI
Wi u30BITKa coneit) — ocmopezynupyiowuii peduexc; 2) npu ymenpmennn OLIK
(Hampumep, BCIICICTBHE KPOBOIIOTEPH) — GomoMopecyaupyiowull pegaexc; 3) mpu
camxennn AJl — 6apopegprexc’.

Ilamonozusa

Henocrarok Basonpeccrna (WM CHIDKEHHE TyBCTBHTEIBHOCTH TIOYEK K HEMY) TpHU-
BOJWUT K Hecaxaphomy ouademy’ — GOTBITAM TIOTEPSIM BOAI ¢ Modoit (o 20 11/cyT).

2. OKCHTOIMH — HanOoJee XOPOIIO M3Yy4eHBI B (DYHKIMH 3TOTO TOPMOHA B
sxeHckoM opranmme: O podocmumynsyus: BBI3BIBACT COKpAICHHE GEpeMEHHOM
MAaTK{ B Tporiecce poaoB; @ cmumyaayus iaxmayui. COKpariaeT MHOITHTETHAIb-
HBI€ KJICTKU IPOTOKOB MOJIOYHOH JKEJIE3BlI, UTO CIIOCOOCTBYET BEIBEICHUIO MOJIOKA B
MIepHOJT KOPMIICHHUS TPYABIO.

Pezynayua cexpeyuu oKcumowuna y KOPMSALIMX JKEHIIUH OCYIIECTBIISETCS
pedIeKTOpHO, YCHUINBAsCh IPH PA3APaKeHIH COCKOB MOJIOYHBIX XKEJIe3.

1.7. FopmoHbI ageHorunocusa

OOmmee Ha3BaHME TOPMOHOB afeHOTUNO(H3a — MponHvie 20pMOHbL, WA MPONU-
Hot. 1o CTPOGHHIO OHH OTHOCSITCSL K 6€1K080-nenmuonsim 2opmonam. Ilo Mumenn
JIEUCTBHUS CPEAN HUX €CTh KaK pezyiamopHule, TaK U 2hexmopHbie 20pMOHbI.

CopmoH | Mumens [ Yto cTumyaupyer
Pezynamopuvie 20pmonsl
Tupomponun (TTT, IUTOBUTHAS CEKpeLUI0
THPOTPOIHEI TOPMOH) Kenesa TUPOUJIHBIX TOPMOHOB
Kopmuxomponun (AKTT, Kopa CEKpeIHIo n
aJIPEHOKOPTHKOTPOIIHBIN FOPMOH) HAaJIIIOYEeYHHKOB TIIIOKOKOPTHKOUJIOB
Jliomponun® (JIT, TI0JIOBBIE CEKpeLHIo
JIOTEHHU3UPYIOLIMH TOPMOH) HKENe3bl 10JIOBBIX TOPMOHOB
@onnumponun (OCT, TI0JIOBBIE CO3pEBaHKE MOJIOBBIX
(hOIUTHKYIIOCTHMYJIMPYIOILHIA TOPMOH) HKENe3bl KIIETOK
Ipghexmopnvie copmonst
Comamomponun (CTD BCE TKaHU o
o pocT TKaHel
COMATOTPOITHBI TOPMOH, TOPMOH POCTa) opraHusMa
IIponaxmun MOJIOYHBIE pocT xenés3 u
HKENe3bl 00pa3oBaHUE MOJIOKA
Me.ml-tomponmt4 (MCT, MEJIAHOLUTHI
o CHHTE3a MEJIaHUHA
MEJIAHOLIM TOCTUMYJIHPYFOLIMHA TOPMOH) KOXKH

Bce perymsaropHble TOPMOHBI aJleHOTUINo(H3a CTUMYIHPYIOT HE TOIBKO CEKPEIUIO Top-
MOHOB COOTBETCTBYIOIINX IepH(PEPHISCKHX SHIOKPHHHBIX JXKENe3, HO M POCT JTHX XKee3.
ITooTOMy HEIOCTATOK KaKOro-IHOO M3 3THX FOPMOHOB IPHBOAUT K aTpPOGUU COOTBETCTBYIO-
el kese3bl U CHIDKEHHIO CEKPElUH ¢ FOPMOHOB, a U30BITOK — K TUIIEPTPO(GUH XKele3bl U
THIIEPCEKPEIMH €€ TOPMOHOB.

B mensmeit crenenn AKTIT ycunuBaer cexperyio MHHEPaJIOKOPTHKOUIOB U aHApOre-
HOB B HA/INIOYCUHHKAX, a TaKxke AeiicTByeT mogoono MCT'.

! Haspamus pegexco: ot auri. volume — 06beM 1 oT rped. baros — Tsokects, JaBieHue.

Ot rpeu. diabaino — mpoxoauTh CKBO3b, MPOTEKATH; MO TEPMUHOM «THAOET» OOBETHHSIIOT
GOJIBIIYIO TPYIIY MATOJOTMYECKUX COCTOSHUM, Pa3IMYHBIX [0 MPUYUHE BOSHMKHOBEHUS, HO
XapaKTEPU3YIOIIMXCS CTOWKUM yBEIMYEHUEM JUype3a.

% Or nar. corpus luteum — sxenroe Tero.

Or rped. melanos — temHbIit.

Comarorponus (CTT, comamomponiuiil 20pMOH, K2OPMOH POCHA») — NEHCTBY-
€T MPaKTUIECKH Ha BCE TKAHW OpraHU3Ma.

Memabonuueckoe oeiicmeue CTI: @ crumynupyer cuHTe3 Oenka B KIETKax
(anabonuueckuii >pghexm); @ yrueraer MOrJOMICHAE W YTHIU3AIMIO TIIOKO3BI KIIET-
KaMH, TPUA ITOM KOHIICHTPAIWS TIIFOKO3bI B KPOBH TIOBBIMIACTCS (KOHMPUHCYAAPHbIIL
aghgpexm); @ ycmnuBaeT pacral )KHPOB B KAPOBO TKAHH, UTO MPUBOIKT K MOCTYILIE-
HUIO B KPOBB JKUPHBIX KHCIOT, KOTOPBIE MCHOMB3YIOTCS TS TIOTIOTHEHHS SHEpreTHde-
CKHX 3aTpar KIETOK (Zunoaumuyeckutl, Win JcupomMoounusyiowuil sgpghexm).

B urore nox Baustarem CTI™ nmpoucxoauT mepepacipeneneHne 0uepeéTHOCTH UC-
MOJIF30BaHMS BEIIECTB JUIS TOMyYESHUs SHEPTUH: HCIONB3YIOTCS JKHUPEI, a HE YTIIeBO-
I WK OEIIKH.

Mopgozenemuuecxoe oeitcmeue CTI BbIpaxaeTrcs B YCKOPEHHU JEICHUS H
pocra Bcex KIETOK (B 4AaCTHOCTH, 3a CUET YCHIICHHs CHHTe3a Genka). DTOT TOpMOH
CIIOCOOCTBYET pereHepali TKaHel Iocie MOBPeXIeHUsI (HanpuMep, Py TpaBMax,
Xupyprudeckux omepaimsix). Crumymupyromiee neiicrsiue CTI Ha pocT KocTeit 0co-
GEHHO BayKHO U1 OOIIEro PpocTa B JIETCTBE".

PocroBeie u anabonmnueckne 3¢dextsr CTI' BBI3BIBAIOTCSA KaK €ro MPsIMBIM Jeii-
CTBHEM HA KJIETKHU-MHUIICHH, TaK U YCHICHUEM CHUHTE3a UHCYIUHONOO0OHbIX (hakmo-
P06 pocma (COMaTOMEINHOB) — OHONOTHYECKH aKTUBHBIX MENTHIIOB, KOTOPbIe 00pa-
3YIOTCSI B Pa3HBIX TKAHIX ¥ CTUMYJIHPYIOT IPOIECCHI KIETOYHOTO JENEHHs, CHHTE3a
PHK u Genxa.

Hlamonozcusn

N36biTox CTIL (Hampumep, TIPH OITyX O afeHOTHIIOMH3A) 8 OeMCKOM U I0HOuLe-
CKOM 603pacme TIPUBOINT K 2UZAHMU3MY. POCT YEJIOBeKa MOXKeET nocturath 250 cm,
a macca Tena — 150 kr. Iocie nonogoeo cospesarusi, KOra pocT KOCTEH B JIHHY
npekpamaercs, runepcekperuss CTI mpuBoanT X akpomezanuu — HENIPOIOPINO-
HQJIBHOMY YBEIMYCHUIO OTJCIBHBIX YacTed Tena: KUCTEH M CTOI, HOCa, HIDKHEH
YEJIFOCTH, SI3bIKA.

Henmocratok CTI (Win CHWKEHHE YyBCTBHTEIBHOCTH K HEMY PEIENTOPOB) B
JIETCKOM BO3pacTe MPUBOJAUT K KAPIUKOBOCTH — 2unoduzapuomy nanuzmy’. Ilpu
9TOM POCT B3pocioro yenoBeka He npesbimaer 120 — 130 cMm npu coxpaHeHHH 1po-
MOPIIMOHAIEHOCTH YacTeH Tesla 1 HOPMaIbHOIO YMCTBEHHOTO Pa3BHTHSI.

IpoaakTun

ITomMuMo melicTBUS Ha MOJIOYHBIC JKeTIe3bl IIPOJIAKTHH OAePXKUBACT CYIIECTBOBAHUE JKell-
TOro Teja GEepeMEHHOCTH M 00pa3oBaHME MM IIPOrecTepoHa (OTCIO/A €ro BTOPOE Ha3BaHUE —
JIOTEOTPONHBIA ropMoH). Kpome TOro mpojiakTHH TOPMO3HT CEKPELHI0 IOHajoIMOepuHa B
runoranamyce. I109ToMy OH IOJABIIET CEKPEIHIO MIOTEHHU3UPYIOIIETO FOPMOHA U, COOTBET-
CTBEHHO, OBYJIALHUIO0. C 9TUM CBs3aHa €CTECTBEHHAs I10CIEPO10Bask KOHTPALEHIUSA Y KOPMSALIMX
xkeHIH. [TaTomornueckass THIEpCeKpenys MPONAKTHHA y KEHIIUH MOXET ObITh NPHYMHOH
HapyLIeHUH MEHCTPYaIbHOro IHKJA, y MYXXYHH — HMIIOTEHIIUH, a y JeTel oboero moia — 3a-
JIEPIKKH IIOJIOBOTO CO3PEBAHHUSL.

I'opMOHBI — IPOH3BOAHBbIE IPOONHOMETAHOKOPTHHA.

K 3T0ii rpymnme ropMoHOB alaeHorumnodusa OTHOCATCS yrnoMuHaBIuecs Boiie AKTI u
MCT, a Taxxe aunomponunsl, H0op@unsl U SuKegharunvl. Bee 2TH BemecTBa 00pa3yroTcs B
OJIHUX U TeX XKe KJIeTKaxX aJeHOrHnodusa myTeM H30HpaTelbHOro IPoTeoarn3a obmell KpymHoH
MOJIEKYIBI-TIPEANIECTBEHHUKA — IIOJIUIICIITHIA HPOONUOMENAHOKOPMUNA.

! Poct amHHBIX TPyOYaThIX KOCTEH 6 O1uHy IPOUCXOAUT 3a cu€T mpoirdepannu u quddepeH-
LHUPOBKU KJIETOK SMU(DH3apHON XPSLICBOU IUIACTUHKH. Ymoawexue Kocmeil TPOUCXOIUT 3a
cuér nuGepeHImpoBKr 0cTe00IacTOB dHI0CTa U Tieprocta (Haakoctauipt). CTT crumyupy-
eT 0ba mporecca.

Ot rped. NaNN0S — KapJuK.
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JIunomponunsl aKTHBHPYIOT JUIIOIN3 ((KHPOMOOHIM3UPYIOLIEE ACHCTBHE).

OHOopPunbl 1 IHKePanunbvl OTHOCATCA K TPYIIE SHOO2EHHbIX ONUOUO0E. DTU BELIECTBA,
1mog00HO NPOU3BOAHBIM MOP(HUHA, BBI3BIBAIOT 00e300MBaroIHii 3 GeKT U 4yBcTBO diidopun.
OHIOpGUHEI U YHKE(DAIHHBI CEKPETUPYIOTCS HE TOIBKO B aJCHOTHIO(MH3e, HO U BO MHOTHX
oraenax [IHC B kauecTBe HelfpoMony IS TOPOB.

Pezynayua cexpeyuu 20pmonos adenozunogu3sa OCymECTBIAETCA THOEpHHAMU
U CTaTUHAMH TUIOTAJIaMyCa .

Cexkperuio Bcex TOPMOHOB aJJCHOTHIO(H3a PETYIUPYIOT YeThIpe JUOepuHa: co-
mamonubepur — UL COMATOTPOIINHA, coHadonubepun — U IBYX TOHAZOTPOIHNHOB
(JIT' u ®CT'), kxopmuxonubepun — sl KOPTUKOTPOIIMHA W MEIAHOTPOIIHHA, MUPOU-
6epun — TS THPOTPOIIMHA U NIPOJIAKTHHA.

W3 cTaTHHOB y 4enoBeKa JOKa3aHO CYIIECTBOBAHHE TOJIBKO COMAMOCHMAMUNA.
OyHKIMIO CTaTUHA ISl TOHAJOTPONMHOB M MIPOJIAKTHHA BEITIONHAECT 0o@amun, CUH-
TE3UPYEMBIi B ONPEICIICHHBIX SIPaX THIOTATaMyca).

(S}
Pecynayus cexkpeyuu 20pMOHO6  CUCHEMbL __,
«eunomanamyc — adenozunogus — nepughepuue-

]
1
CKUe IHOOKPUHHDbIE JHCee3bl». ' Tubeputsi
Ipsmvle enuanusa: 1) muOepUHBI THIOTAIaMyca : l®
1
1
]
1
1
1

o

0}

aneHorunodmsa (CTAaTHHBI — TOPMO3SAT); 2) TPOIHHBI
YCHIIMBAIOT CeKpenuio 3()(HeKTOpHBIX TOPMOHOB Iie-

YCHIIMBAKOT CEKPECUUIO COOTBETCTBYIOIIUX TPOIIMHOB
R

pudeprIecKix HIOKPUHHBIX Keine3 (IUTOBHIHOM,

|

[ mponumvl |

TMOJIOBBIX M KOPKOBOTO BELIECTBA HAAMOYECTHHKOB). '
Ompuyamenvhvie obpamuvie c6s3u: 1) TPOIHUHBI l® X
TOPMO3ST CEKPELHI0 COOTBETCTBYIOIIHX UM JIMOEpH- Iepudepuueckne | © |
HOB; 2) 3¢(eKTOpHBIE TOPMOHBI TOPMO3ST CEKPELHIO oHIOKpuHHbIE  [€ 77
COOTBETCTBYIOLMX UM TPOIIMHOB U JIMOSPHHOB. KENE3B !
brnarogapsi HaNUYMIO OTPULIATENBHBIX OOPATHBIX !
CBsI3€il KOHIIEHTpAlUs TOPMOHOB B KPOBH IIOJJIEP- sppexmopnvie :

JKHBAeTCS Ha OTHOCHUTEIBHO IIOCTOSHHOM YPOBHE. 2opMonbl
Hamprmep, moBbImeHNe KOHIEHTPALMH TIIIOKOKOP-

THUKOHJIOB B KPOBH NPHUBOIUT K TOPMOXKEHHIO CEKPEINH KOPTUKOIHOEpHHA U KOPTH-
KOTPOIHHA; B Pe3yiIbTaTe, CeKPenys TIIOKOKOPTHKONIOB B HAaIIOUSUYHUKAX CHIDKA-
erca. HaoGopoT, ecnm KOHIEHTpanusi TTIOKOKOPTUKOMIOB B KPOBH IaJaeT HIDKE
OIPE/ICJIEHHOTO YPOBHS, CEKPeIHsl KOPTHKOIMOEepHHa U KOPTHKOTPONMHA PacTop-
Ma’KHBAEeTCsl, COOTBETCTBEHHO YCHIIMBAETCS M CEKPEIHS TTTIOKOKOPTUKOUIOB.

1.8. rOpMOHbI MO3roBoro seiwjecrea Hagno4Ye4HUKoB

['MaBHBIM O KOIMYECTBY U aKTHBHOCTH TOPMOHOM MO3TOBOTO BEIIECTBA HAIO-
YEYHUKOB SIBISIETCS adpenanut. Kpome TOTO 3[€Ch CHHTE3UPYIOTCS HOPAOPEHANUH
1 0oghamur. Bee TpH BEIIECTBA OTHOCATCS K TPYIITIE KAM eX0AAMUHOE T TIO XUMHUYe-
CKOMY CTPOCHHIO SIBISIFOTCS MPOM3BOIHBIMUA aMHHOKUCIIOTBI IMUPO3UHA.

KarexonaMiHbI CHHTE3UPYIOTCSI HE TOJNBKO B KIETKAX HAIMOYCYHUKAX, HO U B
HelipoHax. Bo BTopoM ciydae OHU JECHCTBYIOT HE KaK TOPMOHBI, a KaK CuHanmuye-
ckue meouamopui: a) B LITHC (Hopanpenanud u modamuH); 6) B CHMIATHISCKHAX
MOCTTaHTIHOHAPHBIX BOJIOKHAX (HOpaIpEHAIHH).

1

HazBanus J'II/I6epI/IHOB 1 CTaTUHOB CTPOSATCA OT Ha3BaHUSA TPOIIMHA, HAIPUMED, NJIA comamo-
TpOIHWHA — conamom/I(SepI/IH u comamoctatut. [1o CTapOﬁ HOMEHKJIAType HHGepI/IHLI Ha3bIBAIOT
TaKXKE€ pUiU3uUHe-cOpMOHAMU, HATIPUMED, COMaTOHI/I6epI/IH = COMaTOTPONUH-PUIIM3UHT-TOPMOH.

10

CuMnaTHYIeCcKHii OTAEN BETeTaTUBHON HEPBHOW CHCTEMBI M MO3TOBOE BEIIECTBO
HAaJIIOYCYHUKOB 00pa3yloT eIuHYI0 (QYHKIHMOHAIBHYIO CUMRAMO-AOPEHAN08YI0
cucmemy. OCHOBHAsI POJIb 3TOM CHCTEMBI — MOOMIIM3ALMS OpPraHU3Ma TIpU cmpecce
(obecrieuenme peakimii «6opbObi u beccmea).

Dphexmul deiticmeus aopenanuna (0OCyImIECTBISIOTCA Yepe3 MEMOpPaHHBIC OL- U
B-ampeHopenenTops!).

Ha oomen sewecms: O NOBBILIAET HHTEHCHBHOCTH OOMEHHBIX IPOLIECCOB U MO-
TpeGlieHne KIETKaMU KUCIOpoa; @ yCWIMBAET TIIMKOT€HONU3 U JIAITIONH3, UTO MPH-
BOJIUT K MOBBIIICHHUIO KOHIICHTPALIMIO TIIFOKO3bI U KUPHBIX KHCIIOT B KPOBH.

Ha @ynkyuu opeanos: @ nosbimaer AJl, B OCHOBHOM, 33 CYET CTUMYJISLIMH J€si-
TenmbHOCTH cepana’; @ pacuupsier G6poHxH; @ TOPMO3UT MOTOPHKY M CEKPEIHIO
opranos XKKT; @ pacumpsier 3pauku; ® nosimaer Bo3oyxumocts [HC.

Jloxanu3anus ¥ 3 (eKThl CTUMYIANNH ATPEHOPELENTOPOB B MbIINIEYHBIX TKAHAX.

Jlokanuzanus MHOKap] TIaKNE MBIIIIIBI
IMoarun penenrtopa o, Bu (o2 B2
IpdexT cTUMYIANT AKTUBALMs AKTUBALMs TOPMOXEHHUE

Tpumeuanue: B-aIpeHOPENENTOPH TAKKE CTHMYIHPYIOT: a) JIMIIONN3 B JKAPOBOW TKAHH;
6) TJIMKOI'€HOJIM3 B CKCJICTHBIX MBINIIIAX U IICUYCHHU, B) CEKpECHUI0 PEHHUHA B ITOYKaX.

Pecynayua cekpeyuu KamexoiamuHoé 6 HAONOYEUHUKAX OCYLICCTBILACTCA
CHUMITaTHYECKAM OT/ICIIOM HEPBHOU cUCTeMBL. OCOOCHHOCTBIO SBIISICTCS OTCYTCTBHE
BETCTATUBHBIX TaHTIINEB, POJIb KOTOPHIX BBIMIONHSET CAMO MO3TOBOE BEIIECTBO. DTO
CBSI32HO C OOIIHOCTBIO MPOMCXOKICHUS U OMOXUMHUH HEPBHOW TKAaHW CHMITaTHYC-
CKUX TaHTJIAEB U XpOMa(pUHHON TKAaHH MO3TOBOTO BEIECTBA HANMOYCUHHUKA. TaKuM
00pa3oM, CeKpelysi aapeHAMHAa YCWIMBACTCA MpPU AKTUBAIIMK CHMIIATHYCCKOU
HEPBHOI cHCTEMBI (T.€. B CTPECCOBBIX YCIIOBHSX), UTO MOAYEPKUBAET (DYHKIMOHAIB-
HO€ €JMHCTBO CUMIIATO-aIpPEHAJIOBON CUCTEMBI.

CnunHot mo3ze Cumnamuuecxue
2aHenuu

Hopaopenanun

Aopenanun (~80%)
Hopaopenanun (~20%)

Cumnamuuecxue
npe2aneIuoHapHbvle
60I0KHA

Mo3zeo60e sewgecmeo
HAONOYEUHUKOB

! ekt eiicTBHA aIpeHalMHA HA COCY/IbI KOHKPETHOTO OPraHa 3aBHCHT OT IPEOGIaNaHus B
HHX O4- WU [p-apeHopenenTopos. B ¢usnonornyeckux n03ax agpeHaIuH BBI3BIBACT Cyoice-
Hue COCYIOB KOXH, CIM3HCTBIX OOOJIOYEK M OpraHoB OproImHON monoctd (depe3 ou-
AJIPEHOPELENTOPBL), HO pacuiupeHue COCYIOB CKEICTHBIX MBI W MHOKapaa (depes [Po-
aJIPEHOPELIENITOPBI).
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1.9. MuHepanokopTukomabl

12

1.10. FnoKkokopTUKOUAbI

KopkoBoe BelecTBO HAMOYeYHUKOB 3aHUMaeT 0koi10 80% ux oObema U CHH-
TE3UPYET TPH TPYIIIBI TOPMOHOB: 1) amokokopmuxoudel, 2) MUHEpaioKopmukoudbl,
3) nonosvie copmonsi. TIo XUMHUYECKOM TPUPOJIEC BCE STH TOPMOHBI SBIISIFOTCS CHie-
poudamu, TIOITOMY OCHOBHOM MEXaHU3M HMX JIEHCTBHUS — BHYTPHUKJIETOUHBIN (pery-
JIMPYIOT CHHTE3 OEJIKOB HA yPOBHE TEHOB).

VI3 MUHePaJOKOPTHKON/IO0B TJIABHEIM II0 KOIMYIECCTBY M aKTHBHOCTH SIBISICTCS
anbOOCmepoH.

Depgpexmul deiicmeus anv0ocmepona HANPABICHB], B OCHOBHOM, Ha PETYIISILIUIO
600HO-21eKmponumHoz0 obmena: ycunenne peabeopomm Na* (i cexpemm K') B
MOYKaX — YCHIEHHe pealbCcopOIH BOIbI — CHIDKEHHE Juypesa — 3agepxkka Na' u
BOJIBI B opranm3Me — mnosbimenne OLIK u AJL.

Pezynayua cexkpeyuu MUHEpPANIOKOPMUKOUOOE OCYLIECTBIIAETCS PEHUH-
AHTHOTEH3MH-AJILI0CTEPOHOBOI CHUCTEMOIl 110 Mexanuzmy ompuyamensbHou 06-
pamuotl céa3u.

1. Cumxenne xormenTpamm Na* B xposn, ymensmenne OLIK mwm AJl mpuso-
JIUT K YBEJINYCHUIO CEKPEIINU PeHUHA B ITOYKaX.

2. Pennn (mpoTeonuTHIecKrit HepMeHT) paciiemsieT OeoK Ia3Mbl KPOBH dH-
2uomen3uHo2er ¢ 0opa3oBaHueM aHzuomensuna l.

3. B kpoBu mox aeiictBueM ancuomensun-npespawaioweco gepmenma (AIID)
n3 aHrnoTeHsuHa | oopasyercs anruorensu Il.

4. AnaruorensuH |l cTuMynupyeT cekpenuio ajbI0cTepoHa U, KpoMe TOro, 00-
JIaJiaeT MOIIHBIM COCY/IOCYKUBAIOIMM JEeHCTBHEM.

5. ANBIOCTEpOH JeifCTBYeT Ha TOYKH, B pe3yibTaTe uero KoHmeHTparms Na' B
kpoBH, OLIK u A/l MOBBIIAIOTCS 10 HOPMBI.

Homepu Na* u 600wt 3aoepycka Na* u 600wt
P I | P "
CHmxeHue IToBbimIeHNE
[Na'], OLIK, A/l [Na'], OLIK, A/l

AHTHOTCH3UHOI €H

TIOUKH r— > TIOUKH

aHruoTeH3uH |

ATIO ——»
anruorensus Il

'

HAJIIIOYEYHUKUN
(KOPKOBOE BEIIECTBO)

| ——» aabnocrepon

Kpome Toro, cHmkeHre KOHICHTPaLuN Na* u, 0cOBEeHHO, OBBIILIEHNHE KOHIICH-
tpammu K™ B KpoBH MOXeT TIpAMO BO3/IeiCTBOBATH HA KJIETKH HAANOUEUHHKOB, BBI-
3bIBasi yBEMUCHUE CEKPelMU albaocTepona. HeGoblioe cTUMyaupyromiee BO3aei-
CTBHE Ha CEKPEINI0 MHHEPATOKOPTUKOMI0B OKa3biBaeT Takke AKTI .

I'maBHBIM 1O KOTHYECTBY M AKTUBHOCTH TIIFOKOKOPTHKOOM SIBIISICTCS. KOPMU3OL
(cuopoxopmuson).

Kak u karexonamumbl, TmokokopTukonas! (['K) SIBISIOTCS OCHOBHBIMH TOPMO-
HaMHu cmpecca u adanmayuyu. OHI MOOMIM3YIOT OpraHu3M Ha OG0peOy ¢ JI0OBIMU
MOBPEKIAIONIMMH (HaKTOpaMH BHEIIHEH cpenbl — cmpeccopamu (TpaBMa, KPOBOIIO-
Tepst, uH(peKws, (usnueckas pabora, MCHXOIMOIMOHANIBHOE HATPSHKCHHE U JIP.).
I'K HOBBIMIAIOT TyBCTBUTEIBHOCTh TKAHEHW K KaTexolaMUHaM (nepmuccugholil 3¢h-
¢hexm), BOBMOXKHO, 3a CUCT CTUMYJISIIINN CHHTE3a aJpEeHOPEIEIITOPOB.

Dppexmul oeiicmeun 2nOKOKOPMUKOUO08

Ha o6men sewjecms: O TOBBILAIOT KOHICHTPAIUIO TIIOKO3bI B KPOBU 3a CUET
YCHJICHUS! TTIFOKOHEOTeHe3a (CHHTE3 TIIOKO3bI U3 JIMIHAOB U aMHHOKHCIIOT) M CHH-
JKEHHsI TyBCTBUTEIBHOCTH TKaHeW K WHCYIHMHY (KOHMpuncynaphwii d¢hghexm);
@ yCUIMBAIOT JIUIOIK3, TIOBBIIIAIOT KOHIICHTPAIIMIO XOJIECTEPOIIa 1 KUPHBIX KHUCIIOT
B KpoBH; @ yCHIMBAIOT paciuervieHrne Genka B MBIIIAX W OONBIINHCTBE OPYIUX
TKaHel (kamabonuveckuti s¢hgpexm); @ sanepxusaroT B opranmsme Na* u Bomy,
yeunupaiot BeiBenenne K* (muneparoxopmurxoudnwiii oppexn).

Ha @yukyuu opeanos: O yBeNHYUBAIOT YacTOTY M CHJIY CEPICYHBIX COKpallle-
Hu#, noBbImaT AJl; @ crmocoOCTBYIOT paccrnabiieHHI0 OpoHXOB; @ MOBBILIAIOT
Bo30ymumocts LIHC.

B Bricoknx (dapmakomornuecknx) mosax 'K okaseBator: @ npomusoomeunoe
neiicteue (B T.4. CHIDKas IPOHUI[AEMOCTD KAIIWLIAPOB); @ ummyHnodenpeccughoe u
anmuaniepauyeckoe newictBue (B T.4. MONABISS cekpermio anruren); @ npomuso-
socnamumenvhoe NercTBue, a takke; @ mopsimaor cekpermio HCl B skemymke;
® yemmsaror Beienenne Ca’* 13 kocTeii.

I TIOKOKOPTHKOUIBI HCIOJB3YIOTCS B MEJMIWHE IJIsS JICYCHHS Pa3HBIX BHIOB
II0Ka (TPaBMATHIECKHUH, aHA(IIAKTHIECKIH U Jp.), OPOHXHATBHON aCTMBI, KOKHBIX
Oorne3HeH, aJUIePINYeCKUX Peaknuii, peBMaTu3Ma U Jpyrux 3a00IeBaHuUM.

Pezynayus cexpeyuu 2n0KoOKOPMuUKOUO08 OCYIECTBISICTCS CUCTEMOM «THII0-
Tanamye (xopmuxonubepun) — apenorunopus (AKTI) — wagnodeunuku (I'K)»
0 MEXaHU3My OMpPUYAmenbHol 0opamHotl céa3u. B yClIoBmsIX crpecca CHTHAIBI 13
ILIHC mocTymaroT K THIOTaaaMycy, YTO IPUBOIUT K YBEITHUYCHUIO CEKPEIIHH KOPTH-
komubepuna, AKTI u I'K.

Ilamonozusa

U36biTok 'K (HamprMep, BCIIEICTBHE OMYXOJIN HAAMOYETHHKOB, THIEPCEKPEIHH
AKTI B amenorumoduse, WIH TPH JUTHTEIBHOM JICYCHHH TIIFOKOKOPTUKOUIAMH)
IIPUBOJUT K Pa3sBUTHIO cunopoma Huyenko-Kywiunza. JIns 3T0Oro COCTOSHUSL XapakK-
TepHbl, B uactHocTh: @ rumeprivkemust (CTepoMIHBIM caxapHbli nrabet); @ rumo-
karemust; @ 3amepikka B opraHu3me HaTpus U Boxsl; @ mosbimienne AJl (crepoun-
Hasl apTepuaibHas rumeprensus); ® cHmkeHre MpIedHoM Maccsl; ® ocreomnopos —
HapyIIeHHe CTPYKTYPHl W IUIOTHOCTH KOCTEH, MPHUBOSINEE K MEepeioMaM KOCTeH
TpH IEHCTBUM ke HE3HAUMTENBHBIX HAarpy30k; @ obpa3oBaHue 3B Kemyaka u 12-
nepctao kumku; ® mumdonenus n umMyrHomedumT; @ TICHXMYECKIE HapyIe-
Hus. Kpome TOro, MpOMCXOAWT TepepacipeielieHie KUPOBOM TKAHH: Ha KOHETHO-
CTSX TOJIIMHA KUPOBOM KIETYATKNA YMEHBIIASTCS BCICACTBHIE YCHICHHOTO JIUITONH-
3a; OJIHOBPEMEHHO, MO/ JEeHCTBHEM HHCYIMHA, YBEIMIUBACTCS OTJIOKEHHUE JKHpa B
obnacTy Juna, meH, BEepXHel YaCTH TYJIOBHIIA H KUBOTA, TJI€ )KHUPOBasi TKAaHb MEHee
yyBcTBHUTENbHA K ['K.
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Henocratok 'K Hambonee BEIpakeH NPH OCMPOI HAONOUEUHUKOBOU HedoC-
mamoyunocmu, KOTopasi MOXKET BO3HUKHYTH KaK OCTIOKHEHHE PA3IHIHBIX Oone3Her
(HampuMep, MEHHHTOKOKKOBOW nHGeKImm). [Ipi 3TOM B KPOBH PE3KO CHIDKACTCS
KOHIIEHTPALHS TIFOKOKOPTHKOMIOB U MHHEPAIOKOPTHKOMIOB (IeHIMT KaTexona-
MHHOB MPaKTHIECKH HE MPOSBIIETCS, TAaK KaK OHU B JOCTATOYHOM KOJIMUECTBE CHH-
TE3UPYIOTCSI CHMITATHIECKAME HEPBHBIME BOJIOKHaMH). OCTpasi HaAMOYeqIHAKOBAs
HEIOCTaTOYHOCTb IPEACTABIISET CEPbE3HYIO YIPO3Y KHU3HU, IIPEIKIE BCETO BCIEACT-
BHE PacCTPOICTB reMomrHaMuKu (pe3koe cHikeHne AJl) ¥ BOAHO-3JIEKTPOIHTHOTO
Gananca (00e3BOKIBaHE, TUIIOHATPUEMHS], THUIIepKaTremMus). JIist criaceH st JKH3HT
OGOIBHOT'O B 3TOM Cllydae HEoOXOIuMo, mpexzae Bcero, BBeaeHne ['K m Gompmmx
KOJIMIECTB BOJIBI M XTIOPUCTOTO HATPUS .

Ipy pnuTenbHOM JEYEHHH TIIOKOKOPTHKOUIAMH UX KOHIIEHTPANus B KPOBH IO~
CTOSIHHO TIOBBINIIEHa. JTO MPHUBOAUT K TopMoxeHnio cekpermu AKTIT u mocrenen-
HOH aTpo¢um HagmodedHHKoB. Ecimu mocie 3Toro pesko mpekpartuts BBeneHune I'K
OOIBPHOMY, TO HAJIIOYEYHHKH HE MOTYT CHHTE3HPOBATh JOCTATOYHOE KOIMIECTBO
I'K, 1 X KOHIEHTpaIws B KPOBH PE3KO CHIDKAeTCs. B pe3ynbpraTe BO3HHKAaeT cMep-
TEJIBHO ONACHBIA CUHOPOM OMMeEHbl 21I0KOKOPMUKOUO08 — ONVH W3 BapHaHTOB
OCTpOM HA/IMOYEYHUKOBOW HEAOCTATOYHOCTH.

1.11. TupouaHbie FOPMOHbBI

LluroBuaHas ee3a M OKOJOMIMTOBUIHBIC JKeie3bl (B KommdectBe 4-6 mryk
PAaCIONOKEHBI Ha 3a/HEH TOBEPXHOCTH IIUTOBUIHOM JKEJIE3bI) CEKPETHUPYIOT:

a) mupouonvle (fodcodepiicawjue) 20pMoHbl — CAHTE3UPYIOTCS B (OIUTHKYIIaX
IIATOBUIHOM JKEIC3HI;

0) KanbyumoHun — CHHTE3UPYETCS B Mapad)OJUTHKYISIPHBIX KIETKAaX [IATOBHI-
HOIt xerne3s! (C-KieTkn);

B) HAPAmMeOpMOH — CHHTE3UPYETCSI B MAPAIIUTOBHUIHBIX JKENe3aX.

KalbIUTOHWH M MAapaTropMOH BBIMOJIHSAIOT 00Uy (YHKIHIO (PEryaupyroT
(bochopHO-KaTbIIEBbIH 0OMEH) 1 OYIyT PACCMOTPEHBI MO3XKE.

Tupouaubie’ ropmonst: mpuiioomuponun (T3) v mempaiioomuponun (Ty, mu-
poxcun). Hanbosbieit GHOMOrnaeckoii akTHBHOCTBIO oOmanaet T.

TuponaHbIe TOPMOHBI CHHTE3UPYIOTCSI M3 aMHHOKHCIOTEL MUpO3UHA ¢ TIPACOEITH-
HEHHEM aTOMOB #100a, TI03TOMY NX KOJIMYECTBO B OPTaHM3ME 3aBUCHT OT ITOCTYILICHHS
Homa ¢ mumel. Mexanusm Oeticmeus. THPOUIHBIX TOPMOHOB — B OCHOBHOM, BHYTpPU-
KJICTOYHBIN — Yepe3 PELenTOPbI IIUTOMIa3MbI (B 9aCTHOCTH, MUTOXOHIPHIA) U sIpa.

TupounHsle TOPMOHEI, TAKKe KaK TNIIOKOKOPTHKOMABI M KAaT€XOJAMHHBI, SBIIS-
I0TCS «TOPMOHAMH CTPECCa»; OHH MOBBIMAIOT TyBCTBUTEIBHOCTh TKAaHEH K KaTexo-
JaMAHAM CTUMYJIHPYS CHHTE3 aIpeHOPEHENTOPOB (nepmuccushbiii dgpghexn).

Dghpexmut delicmeus mupouonvix 20pMOHOG

Ha o6men sewjecme — BbI3bIBAIOT «110kap oOMeHa»: O MOBBIILIAIOT MHTCHCUB-
HOCTh OOMEHHBIX IPOLIECCOB, YCHWJIMBAIOT JIMIOIM3 U TJMKOTCHONHU3; TOBBILIAIOT
KOHIICHTPAIIMIO TIIFOKO3BI B KPOBH; @ aKTHBHPYIOT MPOIECCHl OHOIOTHIECKOTO
OKHCIICHHS, YBEINYMBAIOT TOTPeOIIeHIe KICI0poa u obpasoBanue Terua (kaiopu-
2ennvlil a¢hpexnt®).

Ha ¢pynryuu opeanog: © yennuamsarotr YCC; @ mossimaror Bo3oyaumocts [THC.

! BBejieHIe MHHEPATOKOPTHKOMIOB TAKIKE HCIIONB3YETCs, HO OHO HECKONBKO MEHEe Heo0Xo-
1Mo, T.K. K 0011a1ai0T co6CTBEHHON MHHEPATIOKOPTHKOUTHON aKTHBHOCTHIO.

20r nar. glandula thyroidea — mmroBuHast sxenesa.

% Ot nar. calor - remwno.
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Ha pocm, pazsumue u ouggepenyupogky pa3HbIX TKaHEH, B TOM UHCIe KOCTHOH
1 HEpBHOH (Moppoecenemuueckutl s¢hgpexm). Ocobo Baxuyto pons Tz u T4 urparor B
Pa3BUTHH OpTaHU3Ma B ICTCTBE.

Pezynayusa cekpeyuu mupouoHsIxX 20pMOHOE OCYIIECTBISETCS CUCTEMOH «rH-
noranamyc (muponubepui) — agenorunodus (77) — wmuroBuaHast xemnesa (73,
T4)» 0 MeXaHU3My ompuyamenvHoi obpamnoi céasu. B ycmosusx crpecca (oco-
Genuo, mpu neicTBin xooza) curHansl w3 LIHC mocTymaroT K THIOTanaMycy, 4To
MIPUBOAUT K yBEIHUIEHHIO cexpern Tupommbepuna, TTI u Ts, Ty

Ilamonozusn

U3661mox_ mupoudusix 20pmMoHos — THNEPTHPO3 — COMPOBOXKAACTCS TTOBBIIIICHH-
€M WHTEHCHBHOCTH OOMEHA BEIIECTB M dHepruu (OONBHOM Kak OyIATO «Cropaery).
Ilpu 3TOM HAGIIOJAIOTCS: MOBBIIICHHE TEMIEPAaTyphl Tena (TakuM OONBHBIM BCE
BpeMsI XKapKo, OHH IUIOXO TEPEHOCAT TEIUIO0), TaXUKap/us, CHIDKCHHE MAcChl Tea,
TpeMOp KOHEYHOCTEH, TICHXOMOTOpPHOE BO30YKIeHHE, OeccoHHHIA. Pe3ko BwIpa-
JKEHHBIN THUIIEPTHPO3 (MUPOMOKCUKO3) MOXKET OBITh OMACEH IJISl YKU3HH, B 4aCTHO-
CTH, U3-3a HapyIIeHH# cepaednHoro purma u ¢pyaknumii [IITHC.

HauGostee 4acToil MpUYMHON THUIEPTHPO3a SIBISICTCS 6azedosa 6Gonesis (Oug-
@y3ublll mokcuueckutl 306), IPA KOTOPOM TPOUCXOIUT MATOIOTHYECKOE pa3pacra-
HHE IUTOBHIHOMN JKEIIE3b], IPUBOSILIEE K THIIEPCEKPELIMH THPOUIHBIX TOPMOHOB'

Hedocmamox_mupouduvix 2opmornog — rumOTHPO3 — COIPOBOXKAACTCS CHIDKE-
HHEM MHTEHCUBHOCTH OOMEHA BEIIECTB M DHEPTUH, MOHIDKCHUEM TEeMIIepaTyphl Te-
Jla, YMEHbIICHHEM YacTOThl CepIEYHBIX COKpatieHuil (OpaanKapans), OKUPSHHEM,
MaJIOHOIBIDKHOCTBIO, allaTHel, COHIIMBOCTHIO, CHIDKCHHEM MaMSTH U HHTEIUIEKTa. B
TSDKENBIX CITy4asX Pa3sBHBACTCA MuKcedema (KCIM3UCTBIA OTEK»’) — pacmpocTpa-
HEHHBIN OTeK KOXH M MOAKOXHON KJIETYAaTKH, CBSI3aHHBIM C HAKOIUICHHEM B HUX
TUAPOGIIIHHBIX OEIKOB.

HenocraTok THpONAHBIX TOPMOHOB 8 0emcKoM 803pachie IPUBOIUT K 3aePrKKe
pocra (mupouonsiii Hanusm); B OTIMYKE OT TUIIO(GU3APHOTO HAHM3MA, B 3TOM CITy-
yae 3aMeUISEeTCs TICHXMYECKOe Pa3BUTHE, MOTYT HapyIIaThesl MpONOpuuu Tena. B
TSDKENBIX CITy4asX BPOKICHHOTO THUIIOTUPO3a PA3BHBAETCS KPEMUHUIM® — KapIUKO-
BOCTH B COYETAHUH C PE3KHM CHIKEHHEM HHTEIUIEKTa, a YaCTO U C TITyXOHEMOTOMH.

OpHOM U3 IPUYHH TUINOTHPO3a SBISIETCSI HEAOCTATOK MOCTYIUICHHS HOfa C MUIIeH
u Bonoil. I1pu sTom Hapymaercs cunre3 T3 u Ts, U UX KOHUEHTpaLKsA B KPOBU CHHXKA-
ercs ¥, TI0 MEeXaHU3MYy OTPHIATENbHON 00paTHOM CBA3H, ycunuBaercs cexpenus TTI.
B TspKenbIX CiTydasx 3TO MPUBOAWT K KOMIICHCATOPHOMY Pa3pacTaHUIO IIUTOBHIHON
JKeNe3bl — HOeMuyeckomy 300y . Ecnu neuuur doia BO3HUKACT B IEPUOJ BHYTPHYT-
POOHOrO Pa3BHUTHS, JHAEMUYECKUH 300 9aCTO COYETAETCS C KPETHHU3MOM .

! BasenoBa GOIE3Hb 9ACTO COMPOBOXACTCA IK30(DTANTEMOM (ITyUeriasue), OIHAKO dTOT CHM-
IITOM HE CBSI3aH C JIeHCTBHEM TUPOUIHEIX TOPMOHOB.
2 Ot rped. myxa — cu3b, i oidema — OTéK.
20t ¢p. cretin — Tymnoii. CHHOHMM KPETHHU3MA — BPOXX/ICHHBIH THIIOTHPO3.

OHnemus — 3a00J1eBaHKe, BCTPEUAIOIIEECs B OIPENEICHHBIX MECTHOCTSAX — B JAHHOM CIIydae,
B TeX paifoHax, IJie BOjia H I109Ba COZlepKaT MaJio Hoxa.
® Jlns mpoduiakTikn geduuTa ifona B MLy HOOABIAIOT BEMIECTBA, Comepkarue o (Ha-
mpuMep, B cOCTaB moBapeHHoi com Bmodaot KJO; wmm Kil).
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1.12. Perynﬂuvm KOHLUEeHTpaunn NOHOB KalnbLnA B KPOBU

Pony Ca** ¢ opeanuzme: ® yuacrsyer B HOPMUPOBAHHUI [IOTCHIHATIOB JCHCTRHS
CepIeYHON ¥ TNIANKUX MBI, @ BTOPUYHBIN MOCPSAHUK NEHCTBAS MHOTHX OHOIIOTH-
YeCKH aKTHBHBIX BEIIECTB (MEAMATOPOB, TOPMOHOB U 1p.); @ 3aITycKaeT COKpaIleHHe
BCEX THIIOB MBIIIII, @ TAKKE CEKPEIHUI0 MEAUATOPOB, TOPMOHOB U MPOIYKTOB JK30K-
PUHHBIX JKene3; @ CHKaeT BO30yIuMOCTh HepBHOI TKanu; ® omuH U3 (HaKTopoB
CBepTHIBAHMS KPOBH; ® COJM KaITbLHst — OCHOBHOM KOMITOHEHT KOCTEH H 3y0OB.

Kansuuiiperyupyoume ropMoHbl — MOAACPKUBAIOT TTOCTOSHCTBO KOHILICH-
TpPALMK KaJbLHs B IIa3Me KPOBU!

1) kansyumpuon (1,25-oucudpoxcuxonexanvyughepon, akmusnas gopma euma-
muna D3) — crepouambiiit TopMoH. [IpeAIecTBEHHUK KaTbIUTPUONA (XOMEKaIbIH-
tdepoin, Butamun D3) cHHTE3MpyeTCst U3 XOECTepHHA B KOXKE MO ASHCTBUEM YIbT-
paduonera conHeuyHsix Jy4eil. Janee Buramud D3 mocnenoBaTebHO akTHBUPYETCS
(THOPOKCHUIHMPYETCs) CHAYala B MEYEHH, a MOTOM B MOYKAX, MPEBPAIIAsCh B Kalb-
uuTpHo’;

2) napamzopmon — NIENTHI, CHHTE3UPYETCSL B NAPAUNMOBUOHBIX JiCENEe3AX;

3) kanvyumonun — nientua, CHHTE3UPyeTCst C-KIETKAMU LYUNOGUOHOL JHCENE3bl.

DTH TPH FOPMOHA PETYIIHPYIOT KOHIeHTpammio Ca”’ B KpoBH, BIMsAA HA TPH MPO-
necca: @ BcaceiBanme Ca®* B ToHKoM kumike, @ peaGeopbuuio Ca”* B moukax; @
Pe3opbIMIo KOCTel 1 «BRIMBIBaHHE» n3 HuX Ca’'.
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Ilamonozusn

CunokanplieMuss — BO3HHUKAeT mpu cHibkenun cekpermu [T (eunonapamu-
PO3) WK TIPU HEAOCTATOYHOCTH BUTaMuHA D y mereit (paxum). Moxet npezcras-
JISATH YTPO3y IS JKU3HU M3-32 BO3HUKHOBEHHS CYIOPOT CKEJICTHBIX MBIMII (mema-
Hust). CyIopory B 9TOM CITydae BO3HHUKAIOT BCIICACTBHE TIOBBIMICHHUS BO30YIMMOCTH
HepBHOI Tkanu (Ca” cHukaeT BO30YAUMOCTS).

CunepkanplieMust — BO3HUKAET Npu yBenuueHus cekpeiwu 1TT (cunepnapa-
mupo3) Win TpH Tepeno3upoBku BuTamuaa D. COmpoBOoXKIaeTCS OTIOKEHHEM CO-
neit Ca®* B cocymax u moukax (0Gpa3zoBaHKe MOUCBEIX KAMHEI), CHIDKEHIEM BO30Y-
JUMOCTU HEPBHOU U MBIIICYHON TKAHEH.

1.13. FOopMOHbI NoAXenyao4HOMN Xerne3bl

Kanerurpuon | [Taparropmon | Kansuuronun
Peabcop6uus Ca®” B moukax 1 1 1
BriMbiBanue Ca” 3 KocTelt 1 1 !
BeacriBanme Ca”” B TOHKOM KHITIKe 1 0 0
KOHIIEHTPAIIMS Ca”™ B KPOBU 4 4 v

BaXHO OTMETHTB, TJIABHOE JEUCTBHE KANBIMTPHOIA — ToBIIIeHHe [Ca” | B Kpo-
BU 32 CUET YCHJICHHUSI €T0 BCAChIBAaHMS B TOHKOHM KHIIKe. DTOT ddekT npeodmamaer
Hag «seIMbIBaHEeM» Ca’’ 3 KocTeil. B 1eoM, KambIHTPHON CIOCOOGCTBYET HOp-
MaJIbHOMY POCTY M MHHEPAIHM3alM{ KOCTEH, MOBBIIIAS KOHIIEHTPAIMIO KaIbLUS B
KpoBH. IIpH 3TOM TONBKO KaJIBIUTPHUOI OKa3bIBAET MPSIMOE ACHCTBHE HA BCACHIBAHHE
Ca®" B TOHKOH KHIIIKe, 2 MAPATFOPMOH U KaJIbLIMTOHMH JIEAI0T 3TO OMOCPEI0BAHHO
— COOTBETCTBEHHO CTUMYIMPYS WM yrHETas CHHTE3 KalbIUTpHOJA B MOodukax. Ta-
KM 00pa30M KalbIUTPHOI — TIIaBHBIA TOPMOH, OMpEAeIISIONIHi o0Iiee conepxKaHue
Ca®" B oprammsme’.

Pezynayua cekpeyuu napaTropMoHa, KaJIBIUTPHOIA U KATBIIUTOHUHA, B OCHOB-
HOM, oOmpejeNsercs KoHmenTpamueii Ca’’ B KpOBH O NPHHEIMITY OMpUyAmeibHoll
o6pamuoii ceasu. CHIKeRHMe KOHIEHTparmmu Ca’’: a) yCHIMBAET CEKPEIHio Tapa-
TTOPMOHA ¥ KaIbIUTPHONA, KOTOpHIE MOBHIMAIOT ypoBeHb Ca”" B KpoBH; 6) TOpMO-
3UT CEKPEIHIO KaJbIIUTOHNHA, CHIDKAIOIIETO 3TOT ypoBeHb. HaobopoT, moBsimieHne
KormenTpamuu Ca®’ B KPOBH TIPHBOIHT K TIPOTHBOIIONOKHEIM CHBHTAM CEKPEITHH
KaTbIUHPETyMHPYIOMHX TOPMOHOB. B pesymsrate konmenTpamus Ca®* mommepiku-
BAETCsl HA OTHOCUTEIHHO ITOCTOSIHHOM YPOBHE.

1V mereil 4 10OCTATOYHOrO 00pa30BaHUs KaJIbIUTPUONIA TPEOYETCs JOMOIHUTEILHOE TOCTY-
IUICHKE €T0 TPEIIECTBEHHUKOB (BuTaMuHoB D, 1 D3) ¢ mumei.

2y yel0BeKa OCHOBHOIL KOHTPOJIb KaJIbLIUEBOTrO 0OMEHa 00ECIIeYHBAIOT MTAPATTOPMOH U Kajlb-
LUTPUOJ, @ KAIBIUTOHHH UI'PAeT HE3HAYUTEIbHYIO POJIb.

IMomkenymouHast eie3a BBIONHACT IBe (GYHKIMH: 9K30Kpuniyio (CHHTE3 M
CeKpelys MUIIEBAPUTENBHBIX (EPMEHTOB) U OHOOKpunHYl0 (CHHTE3 W CEKpemus
TOPMOHOB). DHIOKPUHHYIO (DYHKIIMIO BBIMOIHAIOT ocmpoeku Jlanzepzanca (3aHu-
MaioT ~ 1% o0bema xenessl). DHIOKPHHHBIC KIETKH OCTPOBKOB JlaHrepranca cek-
perupyioT: uncynun (Oeta-KiaeTku), emoxazon (anbda-KIeTKH) U comamocmamun
(mepra-KIeTKm).

ITo xuMHYecKol CTPYKType TH TOPMOHBI OTHOCSTCS K OEIKOBO-TIENTHAHBIM, a
HX OCHOBHAS (hM3HOJIOTHUECKAs POJIb — PETYIIIIUS YIJIEBOAHOTO OOMEHa.

1. WucyiuH' — OCHOBHOM TI0 KONIMYECTBY M 3HAYEHHIO TOPMOH TOJDKETYTOYHON

Dpppexmut deiicmeus uncynuna:

O eunoznuxemuuecxkoe Oelicmeéue: UHCYIMH — IMHCTBEHHBIA TOPMOH, CHH-
JKalONMK KOHIEHTPALUIO IIIOKO3bl B KPOBU. B 4acTHOCTH, MHCYJIHH: ® TOBBILIAET
MIPOHUIIAEMOCTh KJIETOYHBIX MEMOpPaH IS TIIFOKO3BI; HHCYJINH PETYIHPYET MOCTYII-
JICHHE TIIFOKO3BI BO Bce TKaHH, uckimrodas [IHC, HelipoHBI KOTOPOIA SBIISIOTCS HHCY-
JIMHHE3aBUCHMBIMU — MOTYT MOTPEOJISTh IIIOKO3y B OTCYTCTBHE MHCYNIMHA; ® YCH-
JIMBAET YTUJIM3ALIMIO TJIIOKO3bI B KJIETKaX — €€ MpeBpallleHre B ITUKOT€H U )KUPHI;

@ anabonuueckoe deticmeue: MHCYITUH CTAMYJIUPYET CHHTE3 U TOPMO3HT paciajl
TJIMKOTeHa, XupoB u Oenkos, PHK, THK.

2. TUIIOKaroH — aHTarOHKUCT MHCYJINHA — HOBbIUAEm KOHYEHMPAYUIO 2IHOKO3bl 8
Kpogu, YCUINBACT TIIOKOHEOTEHE3 M TIMKOTeHONIN3. [ JIIOKaroH Taxke CTUMYIHPYET
pacmaj GeIKOB | SKHPOB.

Kliemxku a-KiemKku
Pezymmuﬂ CeKpeyuu UHCYJIUHa U 21I0Ka- -

20Ha, B OCHOBHOM, OCYLICCTBJIACTCA IJII0K030i —
KPOBHU TI0 npuHyuny ompuyamenvbhol obpam- >~
Hou ceésa3u. 1II0K03a CTUMYNUPYET CeKpEeIuio <—®
I/IHCyHI/IHa u TOpMO3I/IT CerCHI/IIO TJIFOKaroHa.
® © ® ©

ITosTomy, mpy M3OBITKE TIIOKO3BI B KPOBH CEK-
penust 3THX TOPMOHOB M3MEHSETCS] TaK, YTOOBI
CHM3UTB COEpKaHue Iioko3sl. HaoGopot, mpu
CHIDKEHWH KOHIIGHTPAIUH TIIFOKO3Bl CEKPeIns
WHCYJIMHA YMEHBINAETCs], a TIIOKaroHa — yBeIH-

yrBaeTcs. TakuM 00pa3oM KOHILIEHTpAIHs TIT0-
KO3BI TIOAJICPKUBACTCS Ha TOCTOSIHHOM YPOBHE.

! Or sar. insula — ocTpoBoK.
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JIONONMHUTETBHYIO NIETIII0 OTPUIATENIFHON 00paTHOI CBSI3M B 3TOH cucTeMe 00-
Pa3yiOT MHCYIIMH ¥ TIIFOKAroH: TIFOKArOH CTUMYIHPYET CEKPeLHI0 HHCYIINHA, & UH-
CYJMH TOPMO3HT CEKPEIHIO TIFOKaroHa. Kpome TOro, cekpemmo 060X TOPMOHOB
TIO/IABIISIET COMATOCTATHH JIENBTAa-KIETOK OCTPOBKOB Jlanrepranca’.

Cekpennto HHCYIMHA Takxke ycunusaion: O HEKOTOPBIE TOPMOHBI JKETYIOTHO-
KHUIICYHOTO TPakTa (TaCTPHH, CEKPETHH, XOJICIUCTOKHHUH | 1p.); @ mapacuMmaTu-
geCKHe BOJIOKHA OIIY:KIaromero HepBa. HaobopoT, CeKpermo HHCYIIHA yeHemarom:
® agpenanun; @ cUMIATHYECKKE BOJIOKHA.

1.14. Perynaumsa KOHUEHTpaLMUK roKo3bl B KPOBU

HopMmasibHasi KOHIEHTPAIHs TIIIOKO36l B IIa3Me KPOBH (HATOIIAK) COCTaBISET
3.5-5.5 MMomB/1.

CHMKaeT KOHIICHTPAIIMIO TIFOKO3EI ¢THHCTBCHHBIA TOPMOH — uHcyauH. B Hopme
CEKpeIHs WHCYMHA TIOBBIIIIACTCS TOCIIE TPHEMa ITUIIH, KOTJa KOHIICHTPAIHS TII0-
KO3bI B KPOBU MOXKET BO3pacTath 10 8 — 9 MMouib/it. IHCYIHH CIOCOOCTBYET yTHIIH-
3alUH TIIOKO3bI TKAHSAMH, YTO HEOOXOJIMMO JJIsl UX SHEProoOecredeHus U A CO3-
JIaHUsI SHEPTETHIECKIX 3aMacoB (TJIMKOre€Ha U KUPa).

[IOBBHIIIAIOT KOHIICHTPAIMIO TIFOKO3BI HECKOIBKO «KOHTPHHCYISPHBIX» TOPMO-
HOB: 27I0KA2OH, 2THOKOKOPMUKOUOBL, AOPEHAIUH, MUPOUOHbIe 20PMOHbL, COMAMO-
mponnvlil 20pmoH. CeKpenus STHX TOPMOHOB YCHIMBAETCSI TIPH THITOTTUKEMHAN HJIH
mpu crpecce. B pesynbrare, KOHIEHTPAIHS TITFOKO3bI B KPOBHU TTOBBIIIACTCS 33 CUET
riaMKoreHonmsa (pacmajga IIIMKOreHa) W I[JIFOKOHEOreHe3a — CHHTE3a IIIFOKO3bI M3
HEYIJIEBOAHBIX COCAMHEHHUIA: JKUPHBIX KHUCIOT (MX KOHIEHTPALHWS YBEIHYMBAETCS
BCIIEJICTBUE JIMIONN3a) W, B KpaliHEM Cilydae, aMHHOKHCIIOT (00pa3yroTcs mpH pac-
najie 0eKoB). BBIXOsIIast B KPOBb TIIFOKO3a MOTPEOIISETCS B IEPBYIO O4ePE/Ih HEl-
ponamu [THC, xoTOpbIe C OXHOI CTOPOHBI, MPAKTHYECKH HE MMEIOT COOCTBEHHBIX
3aacoB TJIMKOTEHA W MIO9TOMY OYeHb YYBCTBUTENBHBI K TUIIOTIIMKEMHH, a C IPYTOU
CTOPOHBI, CIIOCOOHBI OTPEOIATH TIIFOKO3Y B OTCYTCTBUU MHCYJIMHA, CEKPEIHSI KOTO-
POTro TpH CTpecce CHIKEHA.

Ilamonozusn

Hapymenne peryssiiuy ypoBHS TIFOKO3BI B KPOBU MOXKET MPHBOAUTH K Pa3BU-
THIO CaXapHOro Juadera, OCHOBHBIM MPU3HAKOM KOTOPOIO SIBJISIETCS CTOMKAs 2u-
nepznukemus (KOHIEHTPAIMS [JIFOKO3bI B KPOBM HATOIIAK TIPEBBIIIAET 7 MMOJIB/J).
[oBbImaercst Takke KOHLEHTPALUS TIIFOKO3BI B MIEPBUYHON MOYE, BCICICTBHUE YETrO
3aMeIsieTes: peadcopOIs BOJBI B TIOUKAX, U YEeauyusaemcs ouype3 — KOMHIeCcTBO
BTOPHUYHOIN MOYH MOXET MPEBBIIIATH 5 JI/CyT.

Pa3nble MeXaHN3MBI Pa3BUTHA CaXapHOTO Z[I/Ia6e’1"a MOTryT 6I)ITL 06’I)CL[I/IHCHLI B IBC prHHLI:

1) abcomomnasn nedocmamounocme uncyiuna (nuader | Tuma — MHCYIHH3aBUCHMBIH) —
CHMIKECHHE CEKPEINN WHCYJINMHA BCIEACTBUE I'CHETUYECKUX [Iecl)eKTOB, HUMMYHHBIX HOpa)KeHPIﬁ
B-kieTok ocTpoBKOB JlaHTEpraHca, MOBPEeX/ICHUIT MOKETYI0YHON JKee3bl ¥ APYTUX MPUYKH;

2) OMHOCUMEbHASL HeOOCMAMOYHOCHb UHCYIUHA ([[I/IaGCT “ THUIIA HHCyJ’IHHHCBaBHCHMHﬁ) -
CEKpeNus MHCYJIMHA B OTOM CIIy4a€ HE CHUIKACTCA, U JaXKe TIOBBIIIACTCA, TUIEPTIIUKEMUS 1P
OTOM CBf3aHa CO CHWXEHUEM YYBCTBUTEIbHOCTU TKaHEH K HHCYJIMHY BCJICACTBUE HU3MCEHCHUS
PeLenTOpOB MHCYJIMHA, OKUPEHUS, THIIEPCEKPEIMY KOHTPUHCYIISIPHBIX TOPMOHOB U JPYTUX IIPH-
YHH. HanpnMep, CaXapHHﬁ Z[I/Ia6e’1" MOXKET pa3BUBATbHCA IPHU aKPOMETaJInn (mnepcexpeum{ CTF),
curpome Wnenko-Kymmara (M30bITOK TIIOKOKOPTHKOKMIOB), THITepTHpo3e (rumepcekpertus Ts,
T4), deoxpomonurome (OMyXoib, MPOAYIHUPYIONAs KATEXOJIAMHHBI), TIIFOKaroHoMe (OmyXolb,
MPOTYIIUPYIOIAst TIFOKArOH).

1 .

OrnucanHbie B3aUMOJCUCTBUS MEXKIAY UHCYJIMHOM, I'TFOKaroHOM U COMAaTOCTATUHOM SIBJIAIOTCSA
napaxkpurHvimu, MMOCKOJIBKY OCYIICCTBIIIIOTCS Ha YPOBHE PAa3HBIX THUIIOB KIJIETOK B IIpEACIax
OCTPOBKOB HaHreprcha.



