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AKTYaJIbHOCTh TeMbl: DHIOKPHUHHAs CHUCTEMA, COBMECTHO C HEPBHOW, y4acTBYET B pEryisiLAU
OCHOBHBIX (DPU3MOJIOTHUECKUX MPOIIECCOB B opraHu3Mme. HapylieHune LeHTpaldbHBIX MEXaHHU3MOB
perymsiuun  (pyHKIMOHAJIBHOW aKTUBHOCTH SHAOKPUHHBIX JKe€Je3, MaTOJOTMYeCKHe IpPOLECCHl B
caMMX JKelle3aX WIM HapylleHHe Nepru(epruvdeckoro MexaHu3Ma JIeHCTBHS TOPMOHOB NPHBOMAAT K
HapylIeHUIO MeTaboiM3Ma, pOCTa, Pa3BUTUS U pasMHOXKEHHMs opraHusma. Hecnenuduueckas
PE3UCTEHTHOCTh OpraHu3Ma M €€ HapylleHUs TakXke CBA3aHbl C (YHKIMOHHPOBAHUEM
SHJIOKPUHHBIX JKelle3: TMIodu3a U HaJIOYEUHbIX jKele3. YdacTHe IOpMOHAJbHBIX (PaKTOPOB B
naroreHe3e HE TOJBKO HHIOKPUHHBIX, HO W HEIHJOKPUHHBIX 3a0o0jeBaHUil 00yciIaBIMBaeT
HEOOXO0IMMOCTb U3YUYEeHHUs TaTOJIOTMH YHIOKPUHHON CHUCTEMBI.

Yuebnas oeJIb 3AHATHSA: U3YUUTH OTUOJIOTHUIO U ITAaTOT'CHES HapymeHI/Iﬁ 3H,Z[OKpHHHOfI CHCTCMBI

BocnurarenbHble Hean: GopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS U TEOPETUUECKOM Oa3bl
OyaylIuX CHEUAINCTOB Ha OCHOBE (DyH/IaMEHTAIBHBIX 3HAHUA U HOBEHUIIIUX JTOCTHKEHUI
MATOJIOTMYECKOM (PU3MOTOTHH.

3agauu 3aHATHA:

1. 3Harb OCHOBHBIE MEXaHWU3Mbl HaAPyUICHUS (PYHKIMOHAIBHOW AKTUBHOCTH SHIOKPUHHBIX
Keles.

2. YMmeTh OOBSICHUTH HApyIMICHUS IEHTPAILHON PEeryisiuy (yHKIIMOHUPOBAHUS dHIOKPUHHBIX
XKeJe3, polib MeXaHu3Ma "00paTHOM CBSA3H" B MMAaTOreHE3€ SHIOKPUHHBIX PACCTPONCTB.

3. 3HAaTh OCHOBHBIC THUIIBI, STHOJIOTHIO U TIATOTEHE3 YHJIOKPUHHBIX PACCTPOUCTB.

4. 3narp oOUIME MPUHIUIBI AMATHOCTUKYU U TEPAIUU YHAOKPUHHBIX PACCTPOICTB.

IIpu nmoaroroBke K TeMe NOBTOPUTH CjeyIOLINe BONMPOCHI U3 CMEKHBIX JUCHUILINH € HeJIbI0
HauboJ1ee MOJHOI0 YCBOEHHUSI MaTepuaJia:

1. Kypc nopmanvroi anamomuu.

-Tonorpaduio, CTpOCHHE, KPOBOCHAOKEHUE TUTIO(H3a, IMIUTOBHUIHON JKEJIE3bI, TAPAIIUTOBUTHON
KeJe3bl, HaIMOYEUYHUKOB, MOKENYT0YHO jKee3bl, TOJOBBIX JKENe3.

2. Kypc nopmanvuou ¢puzuonocuu.

-(YHKIHMU SHAOKPUHHBIX JKEJe3.

KoHTposbHBIE BONIPOCHI 10 TeMe 3aHATHS:
1. Hapymenue oOpaTHBIX CBSI3€l M MEXAHU3MOB CAMOPETYJISIIMN B HEHPOIHJOKPUHHOM CUCTEME.
2. OCHOBHBIE THIbI SHAOKPUHHBIX  pacCTPOMCTB: NPUHIMUNBI  KjIaccuukanuu, obmas
XapaKTepUCTHKA, 00IIME MEXaHU3MBI.
. [laTonorus runorasamo-runo(u3apHoOi CUCTEMBI.
. [Taropuznonorus TMNOBBIX (POPMBI TATOJIOTHUH HAIIOYEUHHUKOB.
[TaTopu3nonorus HIMTOBUIHON KeTe3bl.
[TaTodu3nonorust OKOJOUIUTOBHUIHBIX JKEJIE3.
[TaTou3noa0THs MOTOBBIX XKEJe3.
. [Taropuznonorus BUIOYKOBOM KeJe3bl.
. MeToap! TMarHOCTUKU TUHOBBIX (GOpM 3HIOKpUHONATUH. [IpHHIMIBI KOPPEKLIUU SHIOKPUHHBIX
3a00J1eBaHUM.

©oO~NOUTh W

Pac4yer yueOHOro BpeMeHH
Oo0uree Bpems 3aHsATHA 3 aK. yaca

Nen/m | Copepxanue Pacuer yueOHOrO BpeMeHH
1. Beryruienne. MoTuBaIoHHasi XapaKTEPUCTHKA TEMBI 3 MHUHYTEHI
2. [TrcbMEeHHBIN KOHTPOJIb CTY/IEHTOB O BOIIPOCAM TEMBI 15 MuHyT
3aHATUA
3. Omnpoc-6ecenia CTyICHTOB IO BOIPOCAM TEMBbI 3aHITHS 60 MUHYT




4. CamocrosTenbHas paboTa CTY/IEHTOB 15 MunHyT
5. Pelienne cuTyalmoHHbIX 3a7a4 20 MUHYT
6. IlonBeieHNE UTOTOB 3aHSITHS 5 MHUHYT

7. 3alaHue Ha CIENYIOUICE 3aHATHE 2 MUHYTBI

BcnoMoraresibHble MaTepUaJibl 10 TeMe:
JH/IOKPHHHAsI CHCTeMa — 93TO COBOKYINHOCTh aHAaTOMUYECKH, THCTOJIOTHYECKH,
uUTOJOrH4ecku nuddepeHIIMPOBaHHBIX CTPYKTYP, BbIpa0daThIBAIOIINX TOPMOHBI.

OcHOBHBIE MeXaHM3MbI HaApyHIeHus1 (PYHKIIUU Kejle3 BHYTPEeHHel CeKpenun:
1. HapyuieHne HEeHTpaIbHBIX MEXaHU3MOB PETYJISIUH JKEJIE3bL;
2. IaTOJIOTUYECKHE MPOLIECCHI B CaMOil Jkenese;
3. nepudepudeckre (BHEKEIE3UCTHIE) MEXaHU3MbI HAPYIICHHS] aKTUBHOCTH TOPMOHOB.

HapyieHue eHTPaJbHbIX MEXaHH3MOB PEryJIsIIuU

[IpyurHBl HAPYLICHUH TUIIOTATAMUYECKONH peryysiiuud (QyHKIUH JKele3 BHYTPCHHEH
CCKpCLUU: I/IH(bCKIII/IOHHI)IC U BOCHAJIUTCIBHBIC MPOLECChI, COCYAUCTBIC W TpPaBMAaTHUUYCCKHC
HOBPEXKACHHS, OITyXOJIH.

HepBI/I‘-IHO Pa3BUBAIOIIUCCA TMATOJIOIMYCCKHUE MNPOHCCChI B THUIIOTAJIaMyCC, BCAYT K
HAPYILICHUIO:

a) TpaHCTUTIO(PHU3APHOTO

0) nmaparunoduzapHoOro myTel peryisuun GyHKIUH XKele3 BHYTPEHHEH CeKpelnu.

I[ei[TeJ’II)HOCTI) THIOTAJIAMHUYCCKHUX HECHTPOB MOXCT HAPYyIIAaTbCd W BTOPUYHO B CBA3U C
HAPYIICHUSIMA B JIMMOWYECKOH cucTeMe (THINOKaMIl, MHHIAIHHA, OOOHSATEIBbHBIA MO3T) H
BBIIIICTICKAIIUX OTACIax HCHTpaJ’II:HOfI HepBHOﬁ CUCTCMBbI, KOTOPBLIC TCCHO CBA3aHblI C
TUIOTATIAMYCOM.

Hapymenue TpancrunousapHoi peryasunu

TpancrunodusapHas peryssius SBISETCS OCHOBHOW ISl IIUTOBHIHOW, MOJIOBBIX M KOPBI
Ha/AMoYeyHbIX kene3. OHa mpezcTaBisieT co00l TPeXCTyHeHYaThlil Kackal yCUJIEHHs MEepPBUYHOIO
PETYIISATOPHOTO CUTHAJIA.

Ilepsas cmynenv BKIIOYAeT 00pa3oBaHME B HEHPOCEKPETOPHBIX KJIETKAaX MeIu00a3abHOM
9acTH MOAOYTOphsl HAHOTPAMMOBBIX KOJIMYECTB OJIMTOIIENTH/IOB, KOTOPBIE OMYyCKAIOTCS TI0 aKCOHAM
710 KaluIIpOB CPEIMHHOIO BO3BBILICHHS M Ye€pe3 BEHO3HbIE COCY/Ibl HOXKKM THNO(U3a JOCTUTAIOT
aseHorunogusa. 31eck OHU MO0 CTUMYJIHUPYIOT, TMO0 TOPMO3SIT 0Opa30BaHUE TPOITHBIX TOPMOHOB.

CTUMYJIHPYOLIHE OMUTONEHTH Bl — JIMOSPHHBI HIM PHIH3UHT-(GakTophl (0T aHr. release -
0CBOOOKIATh): TUPEOIHOEPHH, TOHAI0INOEPHUHBI, COMAaTOIUOEPUH U JIp.

Topmossdiie OaUronenTHIbl - CTATUHBI, HAIPUMEpP TUPOCTaTHH, COMATOCTATHH U Jp. Mx
COOTHOIIIEHNE MEXay co00ii ompeaessieT 00pa3oBaHHE COOTBETCTBYONIETO TOPMOHA.

Bmopas cmynens HauMHaeTCs ¢ 00pa30BaHMs B a/IEHOTUINO(U3€ TPOIHBIX TOPMOHOB (yXKe B
MHUKPOTPaMMOBBIX KOJHUYECTBax) - comarorporHoro (CTT), wim comatoTponuHa, TOHaA0TPOITHBIX
(I'TT’) u np. OHu, AEHCTBYS Ha COOTBETCTBYIOIINE MUIIIEHH, BKIIOUAIOT mpemylo cmynens. 113 HUX
tupeorponubiii (TTI), ronamorpomusie (I'HT), anpenokopruxorpomnubiii (AKTI) ropmoHsl
CTUMYJIUPYIOT B COOTBETCTBYIOLIMX JK€JI€3aX BHYTPEHHEW CEKpelHrH oOpa3oBaHME TOPMOHOB, a
CTI BBI3BIBaCT B Pa3HBIX OpraHax OOpa30BaHHE COMATOMEIMHOB - MOJHUIENTHIHBIX TOPMOHOB,
yepe3 KOTOphle U OKa3bIBaeT CBOE JACUCTBUE. DTUX MPOAYKTOB 00pa3yercsl yKe HaMHOro OoJIbIIe.
OHH OCYIIECTBIISIOT T€HEPATN30BAaHHOE 1 OTHOCUTEIBHO UTNTEIHHOE BIIMSHHE.

N36upaTtensHOe HapylleHHe oO0pa3oBaHMs B TMIIOTajaMyce TOTO WJIM MHOTrOo JMOepHHa, a
BO3MOYKHO ¥ YyCHJIeHHE OOpa30BaHUS CTaTHHA, TNPUBOJUT K HApyIIEHHIO 0Opa3oBaHUs
COOTBETCTBYIOLIIETO TPOIHOIO TOpMOHa B ajieHorunoduse. Tak, Hampumep, HEJOCTATOUYHOE
o0pa3oBaHKe TOHAJOIHMOSPUHOB BBI3BIBACT COKPANICHHWE MPOAYKIMU TOHAIOTPOITHBIX TOPMOHOB,
CHIDKEHHE BBIPAOOTKH TUPEOIMOEepHHa, TOPMOKEHUE MTPOTYKIIMHA THUPEOTPOITHOT'O TOPMOHA U T ..




[lepBuuHoe moOpakeHHWE IUMOUYECKUX CTPYKTYpP TOJIOBHOTO MO3Tra C paccTpoMCcTBOM
KOHTPOJISI CEKPEIMH KOPTUKOJIMOESPHHA U TIOCIIEAYIOUINM BOBJICYCHUEM B IMTATOJIOTUYECKUI MPOLIECC
azeHorunogusa U KOpbl HAJIMOUYEYHUKOB JIKHUT B OCHOBE pa3zButusa 6oneznu Nnenko-Kymmnra u
XapaKTEPU3yeTCsl YCUIICHUEM CEKPELMM KOPTH30ja C Pa3BUTHUEM CHUHAPOMA TMIIEPKOPTU30JIU3MA.
OAHOBPEMEHHO IMPH 3TOM 3a00JI€BaHUM CHIKAETCSl 4yBCTBUTEIHHOCTh COOTBETCTBYIOIIUX IIEHTPOB
THIIOTaJIaMyca u aJieHOrunogu3a K KOpTU30Jly, YTO HapylIaeT paboTy MexaHn3Ma oOpaTHOM CBSI3H,
B pe3yjbTaTe 4Yero MOBBIIICHHAs KOHLEHTpALMs KOPTH30JIa B KPOBU HE YTHETAET CEKpELUH
KopTukonmOepuHa B runoraiamyce u npoxykiun AKTI B runoduse.

BaxxupiM (akToOpoM HapyLIeHUS PETYISILIUUA YHIOKPUHHON CUCTEMBI SIBJSIOTCS COCYIUCThIE
nopaxxeHus. Tak, Hampumep, HHOTJA IIpU IOPAKEHUM IOPTAIBHBIX COCYAOB CPEIMHHOIO
BO3BBIIICHUS BO3HUKAIOT HIIeMHs runodusa U ero HEKpo3. ITO BeAeT K Pa3BUTHIO
THIIONUTYUTAPU3MA U BBINIAICHUIO BTOPOH CTYIEHU TPAaHCTUMO(DU3APHON PETYIISIIH Keles.

Hapymenune mnaparunodusapHoii peryasiuuu. [laparunodusapHbeiii TyTh SIBISETCS
HEPBHO-IIPOBOJHUKOBBIM. Uepe3 3TOT MyThb OCYLIECTBISETCS CEKPETOPHOE, COCYIUCTOE H
Tpoprueckoe BIHMAHHE UEHTPAJIbHOW HEPBHOW CHCTEMbl Ha (DYHKLIHIO >Kene3 BHYTpPEHHEH
cexkpeunu. [l MO3roBOro Cios HaAIlOYEYHUKOB, OCTPOBKOB JIaHrepraHca M IapaliUTOBHIHBIX
JKelle3 3TO BaXHEHIIMN MyTh perymsuuu. B QyHKuuuM Apyrux skene3 UrparoT BaKHYHO posib 00a
nyTtd perymsiuud. Tak, Hampumep, (QYHKIHS LIIUTOBUIHOM JKENe3bl ONpEAETsieTcs HE TOJBKO
BbIpaboTkoii TupeorponHoro ropmona (TTI), mo u cumnatuueckoit ummyibcanueit. IIpsmoe
pa3apakeHue CUMIATHUYECKUX HEPBOB YBEIMYMBAET MOIJIOLIEHUE Hoja Keie3o, oOpa3oBaHME
TUPEOUHBIX TOPMOHOB M UX OCBOOOXkIeHue. JleHepBalusi SUYHUKOB BBI3BIBAET UX aTpOdUIO U
ocalIIsgeT peakuio Ha TOHAA0TPOITHBIE TOPMOHBI.

Hapymenust Tpanc- u naparuno@u3apHoil peryssiiiiy SBISIOTCS BaKHEHIIIUM MEXaHU3MOM
micyHKIUKM Kele3 BHYTPEHHEH CeKpeuuu. BBIIensior pas3iuvHble BapuUaHTBl HAPYLICHUH
bynkiuu okenesbl. ['unodyHkuuelr 0003HAYAIOT CHIDKEHHE 0Opa3oBaHUS TOPMOHOB JaHHOMN
KeJe30i, runepPyHKIueH - ycuienne ux oopasosanus. [Ipy Hapymennn GpyHKIUH OJHOH KeTe3bl
TOBOPAT O MOHOIJIAHAYJIIPHOM IpoIiecce, pacCTPONCTBO (PYHKIMI HECKOIBKUX XkKelle3 0003Ha4aoT
KaK IUTIOpPUIIaHAYJISpHBIA nponecc. Hapymenns ¢yHKIuM *ene3bl MOTYT ObITh MaplLHUalbHBIMU,
KOrjga cTpajaeT oOpa3oBaHHE KaKOIro-IMOO OJHOTO M3 HECKOJbKUX CEKPETUPYEMBIX Kele30i
TOPMOHOB (HampUMep, B HAJMOYEYHHKAX), JUOO TOTAJbHBIMM, KOTJa HapyllaeTcs oOpa3oBaHueE
BCEX CEKPETHPYEMBIX kese30i ropMoHOoB. Hepenko HapyiieHne GyHKIMN jKesle3 COMPOBOXKIAAETCS
BOBJICUCHUEM B MATOJIOTUYECKUH MPOLECC IEHTPOB BEr€TaTUBHON HEPBHOW CHUCTEMBI.

Mexanu3m 00paTHOIi CBSA3H

MexaHu3M OTPHLIATEIBLHOM 00PATHOH CBSI3H peaiu3yeTcsi YeThIPbMs CIoco0aMu:
1. JlnuuHas metnis oOpaTHOW CBSI3M. KOHIICHTPAILMS TOPMOHA MEpUPEPUIECKON JKeIe3bl CHIKAET
IIPOAYKIIMIO TPOITHOT'O TOPMOHA.
2. Kopotkas mernst oOpaTHOW CBSI3W: KOHIIGHTpANMs TPOMHOTO TOPMOHA CHW)KAET TMPOAYKIIUIO
penu3uHr-(hakTopa.
3. VYmbTpakopoTkas meTasi 00paTHOW CBSI3M: KOHIIEHTPAIIMSI TPOITHOTO TOPMOHA W/WMJIM PETTH3UHT-
(akTopa CHIKAIOT COOCTBEHHYIO MPOTYKITHIO.
4. KoHeuHas curHajibHas MOJIEKysa (TOPMOH, METa0OIUT, MO0 Ir00ast MHasi MOJIEKYila) CHUXKAeT
MPOIYKIMIO TPOITHOTO TOPMOHA/pEU3UHT-(PaKTopa.

Ilo amHamormu ¢ MEXaHU3MOM OTpHHaTCHLHOﬁ 06paTHOI71 CBA3U CYHCCTBYCT MCXAaHU3M
MOJIOKUTETbHOM OﬁpaTHOﬁ CBA3H, KOT/1a IMPOAYKIUA OAHHUX CUTHAJIBHBIX MOJICKYJ YBCINYNBACTCA
B OTBCT HAa BO3PACTAHUC KOHOCHTpPALUN APYTUX.

IMaTosiornyeckue npouecchbl B CaMou Kejese

NudexkunoHHble MPOLECChl # MHTOKCUKAMH
OcTtpble MHGEKINOHHBIE 3a00JIeBaHUs MOTYT HPUBOAUTH K HAPYIICHHIO (YHKIUH KeTe3
BHYTpPEHHEH cekpenuu. Tak, HampuMep, MEHHHTOKOKKOBas WH(MEKIUS MOXKET COIMPOBOXKIATHCS
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KPOBOM3JIMSHUEM B HAAINOYCYHHKH, YTO TMPUBOIUT K Pa3pyIICHUIO TKAHU JKeJe3bl M Pa3BHTHUIO
OCTpPO#l HAMOYCYHUKOBOM HEAOCTaTOUHOCTH. [10100HAsT HEOCTATOYHOCTh MOYKET BO3HUKATH MPH
muTeprH B CBSA3HM C KOATYJSIIMOHHBIMH HEKPO3aMHU B HAIIOYCYHHKAX. Takue WHQPEKIMOHHBIC
3a0o0lieBaHus, Kak TyOepkysae3 H CHPWIHC, TaKKe TOPAXKAIT pa3iudHbie kenesbl. [lpu
TyOepKyse3e OTMeYaeTcsi MOCTEIIEHHOE pa3pyIIeHUWE TKaHW JKEJe3bl B CBSI3U C TBOPOXKUCTHIM
HEKPO30M TYyOEpKyJIe3HBbIX OYyropKOB, a MPU CH(HIUCE - B CBA3U C HEKPO30M CHPHINTHUCCKOU
rpaHyJeMbl (TYMMBI).

OnyxoJieBbie MPoOLECCHI B Keae3ax

Onyxoi1bp MOKET pa3BUBAThCS B JH000i1 skenese. KimnHnka 3a0oneBanus OyaeT onpeaensiThes
XapaKTEepOM M KOJMYECTBOM CEKPETHPYEMBIX TOPMOHOB M BIMSHHUEM OITyXOJIHM Ha OKPY’>KAIOIIYFO
TKaHb KeJe3bl. HekoTophie OyXoJin He CEKPETUPYIOT TOPMOHBI,  TOJIBKO CAABIMBAIOT U IPUBOJIT
K arpoduu HOpMaJbHBIE Y4acTKH kene3bl. KimmHuuecku 310 OyaeT BbIpakaTbCs B THMOQYHKINH
COOTBETCTBYIOLICH jkene3bl. Hampumep, xpomodoéHas ageHoma runodusza HE CEKPETUPYET
TOPMOHBI, @ CAABIMBACT TUNO(U3, BBI3BIBAS €0 THIIOPYHKIHIO. Y MEHBIIAETCS CEKPELHs TPOITHBIX
TOPMOHOB, YTO MPHUBOAUT K TUMNOQYHKIMH TIOJIOBBIX JKENie3, IIUTOBUIHOW IKENe3bl H
Ha/NO4YeYHUKOB. OJHOBPEMEHHO OHAa MOKET CJIIaBJIMBATh 3PUTEIbHBIE HEPBBI M XHa3My. OTO
NPUBOJINUT K BBINAJICHUSM IOJICH 3pSHUS BILIOTH JI0 TIOJIHOW CIICTIOTHI.

Yame pa3BHUTHE OIYXOJM CONPOBOXKIAETCS H30BITOYHBIM O0pa3oBaHHMEM TOPMOHA U
KIMHUKON runepyHkuun. Hampumep, mpu 303MHOMUIBHON aneHOMe THIOQH3a - OIyXOJH,
NPOUCXOMANICH M3 P03MHOPHMIBHBIX KIETOK, Mpoxynupyercss nzobitounoe koimdectso CTI. B
NEepUOJl POCTa OpraHW3Ma 3TO MPUBOIUT K PAa3BUTHIO TMTAHTU3Ma, a I0CJIEC OKOCTCHEHHMS
samuduU3apHBIX XpsAmed - k akpomeranuu. [Ipu 6azodpunpHOl ageHoMe runodusa - OMyXoiu H3
0a30(UIBHBIX KJIETOK, MPOAyLHpyeTcs wu30biTouHOe KoimdectBo AKTI. Dto mnpuBoauT K
YBEIMYECHUIO CEKPELIUU KOPTH30J1a U Pa3BUTUIO CUHAPOMA THIIEPKOPTH30JIM3Ma.

I'eneTnyeckn o0yc/10B/IeHHbIE 1edeKThl OMOCHHTE32 TOPMOHOB

B OwuocuHTE3e TOPMOHOB TPHHMMAET YYacTHe MHOXECTBO (epmenToB. Ilpm sTOoM
obOpazoBanue  mo0oro  ¢epMeHTa, ero  anodepMeHTa,  ONpelenseTcss  aKTUBHOCTBIO
COOTBETCTBYIOIIETO TeHAa. MyTalnus Te€Ha MOXXET NPUBECTH K HEIOCTaTOYHOCTH OOpa30BaHUS
anogepMeHTa UM TaKOMY €ro U3MEHEHHIO, IPU KOTOPOM 00pasyromuiics GepMeHT TepsieT CBOIO
aKTHBHOCTB. B 3TOM ciryuae HapyImaeTcst mociae0BaTeIbHbIH X0 OMOCHHTE3a COOTBETCTBYIOIIETO
rOpMOHa, 4YTO oOOycinoBiauBaeT: 1) TUNOQYHKUMIO JKene3bl; 2) HaKOIUICHMEe B Kele3e
MPOMEXYTOYHBIX MPOAYKTOB OHOCHHTE3a, oOpasyromuecss J0 MecTa OJIOKaabl, KOTOpHIE
BBIJICNIAIOTCS B KPOBb U OKa3bIBalOT crenuduueckuil mnatopusnoigoruueckuii >pdext; 3)
HapylIeHHEe MeXaHW3Ma OOpaTHOW CBS3M W PAa3BUTHE JOMOJHHUTENBHBIX MaTOJIOTHYECKUX
MIPOLIECCOB.

Ilepudepuyeckne (BHekeIe3UCThIC) MEXaAHU3MbI
HApYLIEHHUs aKTMBHOCTH TOPMOHOB

Bonpuiyto poiap B pa3BUTHUM SHAOKPHUHHBIX M psAfa Jpyrux 3a0ojieBaHMM HIparoT
nepudepruyecKkue MeXaHU3MBbl, ONpPEAENAIONNE aKTUBHOCTh BBIJEIMBIIUXCS B KPOBb TOPMOHOB.
OTa aKTUBHOCTh MOXKET H3MEHSTHhCS JIMOO B CTOPOHY €€ IOBBIMIEHHS, JMOO CHI)KEHHUS, 4TO
KJIIMHUYECKH MPOSIBIISIETCS THIIEP- WM TUIIOQYHKIMEH COOTBETCTBYIOIIEH Kee3bl.

BriienuBimiuecst U3 xene3 ropMOHBI CBS3BIBAIOTCS B KPOBH C OIpEICIEHHBIMU OelKaMu U
LHUPKYJIUPYIOT B IBYX (opMax - CBA3aHHON U cBOOOHOM. M3 aTuX ABYX (hOopM CBSI3aHHBII TOPMOH
OMOJIOTUYECKH HEaKTHBEH. AKTHUBHOCThIO 00jamaer cBoOojHas ¢opMa TOpMOHa, KOTopas M
OKa3bIBaeT (U3MOJIOrMYEcKOoe AEWCTBHE B KIeTKax-muileHsx. Hampumep, B (u3HOIOrHYECKUX
YCIOBUSAX B IJIa3Me KPOBU KOPTHU30JI M KOPTHKOCTEPOH CBsi3aHbl OenkaMu Oojee ueM Ha 90%, u
JIUIIb HE3HAYUTEJIbHOE KOJTMYECTBO 3TUX KOPTUKOCTEPOHNI0B HAXOAUTCS B CBOOOTHOM COCTOSTHUU.

Bce ropMoHBI 110 ME€XaHU3My MX ACUCTBUSA HAa KIETKU-MHIICHU MOXHO Pa3ACiIUTh Ha JBE
IPYIIIBL:



1. TopMOHBI «IMCTAHTHOTO» (HENMPSIMOro) /JeHCTBHMSI YMPABISIOT Pa3INYHBIMHU
OOMEHHBIMH TIPOIECCAMH B KJIIETKE C €€ MOBEPXHOCTH, Kak Obl Ha paccrosHuu. Cioga BXOHAT
OeNKOBbIEC U MENTHAHbIE TOPMOHBI, (PaKTOPHI POCTA, KATEXOJAMHHBI, a TAKXKE PSII APYTUX JIMTAH/IOB.
OTH TOPMOHBI CBSI3BIBAIOTCS HA MOBEPXHOCTH KIIETKH-MHUIIEHH C COOTBETCTBYIOIIMM PEIEITOPOM,
YTO BKJIIOYAET psJ OMOXMMHUYECKHUX MPOLECCOB, MPUBOASIIMX K OOpa30BaHHUIO BTOPUYHBIX
nocpeAHUKOB. OOBIYHO ATO BBIPAKAETCS B aKTUBAIMH (PepMEHTOB-I(PPEKTOPOB (aICHUIATIINKIIA3A,
ryanmiarinuknaza, ¢ochonunaza C) m HakomneHun nAM®, nl MO wim guanuiaraunepoia u
nHo3uHTpudochara. Bropudynbie TOCPETHUKHN, B CBOIO OYEPE/lb, 3aIMYCKAIOT MOCIEAYIONIYIO IICTh
MPOLIECCOB, BAKHEUIIMMH 3BEHBbSIMH KOTOPBIX  SBJSIOTCS aKTUBAalMS MPOTEMHKUHA3 U
dochopmmpoBanre 6eNKoBbIX cydcTparoB. [lo TakoMy MeXxaHH3MYy, B YaCTHOCTH, KaTE€XOJIAMHHBI
PEryUpYIOT MHTEHCUBHOCTh IIMKoreHonu3a. CrennuyHoCTh OTBETa KJIETKU Ha TOT WJIM WHOU
TOPMOH ONPEIENSIeTCsS CIeNU(DUIHOCTRIO PEIEnTOpa, KOTOPHIH CBSI3BIBACTCS TONBKO CO CBOUM
TOPMOHOM, a TakkKe MPHUPOAOH crnenuduueckux A KICTKH NPOTEeHMHKHHA3 U OEIKOBBIX
cyOCTpaToB.

2. I'opMOHBI «HENMOCPEACTBEHHOr0» (MPSAMOro) AelcTBUS TMPOHHUKAIOT B KIETKY, Tle
OKa3pIBalOT cBoe  jneictBue. Croma  BXOISMT — aHAPOTCHBI, ACTPOTEHBI,  IPOTECTUHBI,
KOPTHKOCTEPOUbl. [ JaBHBIM B JAEWCTBUU CTEPOHMIHBIX TOPMOHOB SIBJISIETCS AaKTUBAllUs WU
TOPMOXCHHE TOTO WM WHOTO T€Ha, YTO COMPOBOXKIACTCS YCHJICHHUEM WJIH YTHETCHHEM
oOpa3oBaHMs COOTBETCTBYOIIEro (epmenta. OmHako psn 3PQPEeKTOB OCYIIECTBISETCS IPYTUMU
My TSIMH, HE CBS3aHHBIMHU C BIUSHUEM HAa aKTUBHOCTH T'CHOB.

Bce ropmoHbl, HUPKYIUPYIOIINE B OPraHu3Me, METa0OIU3UPYIOTCS U BBIBOASTCS U3 HEero. B
OCHOBHOM  MeTa0OJIM3M TOPMOHOB TMPOUCXOMUT B medeHH. OpHAKO ps  TOPMOHOB
MeTaboIU3UuPyeTCs U B IPYTUX TKAHAX.

B opranmsme sl KaXAOro TOPMOHA CYIIECTBYET PABHOBECHE MEXKIY €ro CEKpeIuei,
CBS3bIBAaHHMEM O€nmKaMu, JAEeWCTBUEM B TKaHAX-MHIIEHAX M MeTaboiau3MOM B TKaHiX. B
MOJIJICP’)KaHUU TAaKOTO PAaBHOBECHS OOJIBIIYIO POJIb UTPAET MEXaHU3M OoOpaTHOH cBs3u. Hapyiienne
T000T0 M3 BHEKEIE3UCTHIX KOMIIOHEHTOB JTOTO PAaBHOBECHS MOXKET TMPUBOAWTH K TaKUM
W3MCHCHUSM, KOTOpbIe OyAyT KIMHWYECKH TPOSBIATHCA Kak HapylieHue (QyHKIUU
COOTBETCTBYIOIIIEH JKeNe3bl.

Hapymenune cBa3bIBaHUsI TOPMOHOB OeJIKaMu

CBs3pIBaHNE KOPTHKOCTEPOUJOB OelIKaMM IIa3Mbl KPOBHU TPU OIPENETIECHHBIX YCIOBHIX
MOJKET HapyllaThCs. JTO MOXET CTaTh MATOr€HETUYECKUM (PAKTOpPOM JMOO CHUKEHHOM, OO
MOBBIIIEHHONW ()U3MOJIOrMYECKON AaKTUBHOCTH KOPTHUKOCTEPOUAHBIX TOpMOHOB. KinHHueckue
HaOJIOACHUST YKa3bIBAlOT Ha TaKyl0 BO3MOXKHOCTb. Tak, Hampumep, npu cuHiapome HieHko-
KymuHra BBISBISIOTCS Cllydad, CONPOBOXKIAEMble CHM)KEHMEM CBSI3bIBaHHS KOPTU30Ja OelKaMu
IUIa3Mbl KPOBH, YTO NMPHUBOJUT K YBETUYEHHUIO CBOOOIHOM (pakuuu koprtusona. Ilpu cHuxeHun
CIIOCOOHOCTH O€NKOB IUIa3Mbl KPOBHM CBSI3bIBAaTh KOPTHU30J OOHApYKMBAJIM TaKKe NPU3HAKU
nuabeTa WM mpeaauadera, HapylUIeHUss MEHCTPYaIbHOTO LMKJIa, THIepTeH3uo U Ap. Hapymienue
CBS3bIBAHUS THPEOHJIHBIX TOPMOHOB MOXXET NPHUBOJUTH K TaKUM HW3MEHEHHUSM, KOTOpPbIE
ONpEAENAIOTCA KaK THMIO- WIM TUIEPTUPEO3. YCWIEHHE CBS3bIBAHUS MHCYJIMHA MOKET
CHoc0o0CTBOBAaTh BOZHUKHOBEHUIO HHCYJIMHOBOW HEAOCTATOYHOCTH.

BJyiokaga nMpKy/IMpy0LIEro ropMoHa

OTOT BHUJ U3MEHEHMM TOPMOHAIBHON AKTUBHOCTU KacaeTcs MOJUIENTHIHBIX TOPMOHOB U
UMUTUPYET KapTUHY TUNOQYHKIUU COOTBETCTBYIOIIEH Kele3bl. BO03MOXHBI clenyolue
MEXaHHU3Mbl UHAKTUBALIUU:

a) uHaKmueayusi 20pMoHa B CBSA3U C OOpa30BaHMEM AayTOAHTHTEI K TOMY WM HHOMY
ropmony. Takas BO3MOXHOCTb XOpOIIO W3BECTHA NPHU JIEYEHUH 3K30T€HHBIMH T'OPMOHAJIbHBIMU
npenapatamMu. YcraHoBiieHO oOpaszoBaHue aHTuten K uHCyiauHy, CTI, AKTI y GonpmmHcTBa
JICUUBIINXCS JIIOJIEH, YTO B psAJe CIIydaeB CONPOBOXKAAETCS CHIDKEHHEM JiedeOHoro 3¢ddexra



npernapata. Bo3MoxHO 00pa3oBaHHME ayTOAHTUTENl W K TOpPMOHAaM, OOpa3yIOIIMMCS B CaMOM
OpraHu3Me;

0) usmenenuss 8 aKmueHoMm yewmpe Ui KOHGOpMayuu MOJEKYJIbl FOPMOHA B CBSI3U C
MyTaluued M 3aMeIleHHEM B MOJIEKYJle TOPMOHA OJHOM aMUHOKHCIOTHI Ha Jpyryro. Takue
3aMelnieHus OOHapy»KeHbl B AaKTUBHOM IIEHTPE HWHCYJIWHA. MOXHO MPEANOI0kKUTh TaKyro
BO3MOXXHOCTh B OTHOLIEHUM JPYI'UX rOpMOHOB U, B yactHocTH, CTI'. Ilocnennee npenmnonoxenue
BBITEKACT U3 KIMHUYECKUX HaOmoneHui. Tak, ecTh rpymnmna OOJbHBIX KapJIUKOBOCTHIO C OYEHb
BbIcOKOM KoHUeHTpanuel CTT B mna3me KpoBH, OJJHAKO JEHCTBUS 3TOT TOPMOH HAa POCT OpraHU3Ma
HE OKa3bIBaeT. ['OpMOH ompenensieTcs UMMYHOJIOTHYECKH, YTO CBUAETENIBCTBYET O COXPaHHOCTH
€ro aHTUI€HHBIX CBOMCTB. boslbHBIE OTBEUAIOT YBEIMYEHUEM pOCTa Ha BBeeHueE 3k30renHoro CTT,
YTO yKa3blBaeT Ha HAIWYUE HOPMAIbHO (DYHKUMOHHPYIOIIMX PELENTOPOB K JaHHOMY TOPMOHY.
ComocraBneHne 3THX JBYX (AKTOB JaeT OCHOBAaHUE CHAENaTh 3aKIIOYCHHE O HEI0CTATOYHOH
akTuBHOCTH »HA0TeHHOTO CTT;

B) HApYuleHue npespaujeHusi npocopmMoHa 6 20pmMoH. BelKoBble TOPMOHBI CEKPETUPYIOTCA
BHayalle Kak MPOTOPMOHBI B cOCTaBe OoJjiee KPYIHBIX MOJHMIENTUIHBIX IEneil, KOTOphIe 3aTeM
pacmermsitores. Tak, Hanpumep, manenra cekperupyer AKTIL, mumotpornuu u B-3H10pUH Kak
o011yI0 MOJIeKyTy. B HEKOTOpBIX ciiydasx y OONbHBIX CaxapHbIM AMa0ETOM OOHAPYKEH UHCYIUH, Y
koToporo C-TepMUHANBHBIN KOHEI -11enu cBsizaH ¢ C-entuaoM. B 0O0bIYHBIX yemoBusx C-TenTua
COCMUHSET O- W [-Iend HUHCYJIWHA, W BCS MOJIEKYJa HA3bIBAETCS MPOMHCYIMHOM. OTO
onHouenoyHsii Oemoxk ¢ M. M. 10 000 Ja, ¢usmosornuecku HeakTHUBHBIM. B ocTpoBkax
Jlanrepranca wiu gaxke Ha nepudepun OT IPOUHCYJIMHA B pe3yibTare mpoTeonu3a oruersiercsa C-
NenTHa, U NPOMHCYJIMH IpeBpallaeTcs B akKTUBHbIM uHCynuH. Hapymenue otmernenus C-
MenTHAa, OYEBUHO, HE AT UHCYJIMHY BO3MOXKHOCTU MPHUHATH TaKyl0 KOH(GOpMAIuio, B KOTOPO
OH Hau0OoJee aKTUBEH.

Bbaokana ropmMoHaJbHOTO peentTopa
AKTHUBHBIN TOPMOH HE HAaXOJIUT CBOETO PELENTOpa Ha KJIETKE WK B HEHM B CBA3M C MOTepei
penentopa 1100 B CBsA3M C (UKCAIMEN Ha €ro MOBEPXHOCTH AHTArOHUCTOB, KOH(OPMAITMOHHBIMU
W3MEHEHUSAMU U APYTUMHU (PaKTOpaMu, MPEMSITCTBYIOIIUMHU COEAMHEHUIO C TOPMOHOM. OOBIYHO
KOHICHTpAaud ropMOHa B TAKUX ClIydasdxX HOpMaJlbHa 60 YBCIMYCHA. BBGI[GHI/IC TaKUM OOJIbHBIM
¢ Ne4eOHOIl 1eNbl0 TOPMOHOB HE MPUBOANUT K HY)KHOMY pe3yibTary. /[ moixydeHus: HEKOTOpOTo
s dexTa Hy>KHO BBOJIUTH OOJIbIIIKE JJO3BI Mperapara.

Hapyuienue nepMHCCHBHOTO 1€iiCTBUS ITIOKOKOPTHKOUI0B

O¢ddekTsl psga TOPMOHOB «IAMCTAHTHOTO» JIE€HCTBHSA, U, B YACTHOCTH, KaTE€XOJIAMUHOB
peanu3yiorcss Ha (oHe (DUMOJIOTHUYECKUX KOHIEHTpPAIMH KOPTU30Ja. Ty POJb KOPTU30Ja
Ha3bIBAlOT MePMUCCUBHOM. [I03TOMY CHM)KEHHE KOHIIEHTPALMU KOPTU30J1a BEAET K YMEHBIICHHUIO,
a WHOTJAa M K W3BpameHuio 3(dQexra karexonmaMuHOB. Tak, HampuMmep, aJpeHAMH BBI3BIBACT
IJIMKOTE€HOJM3 B IMEYEHU U JIMIIOJIU3 B JKUPOBOW TKAHU B NMPHUCYTCTBUU KopTuzona. Ilostomy y
aIpEHAIPKTOMUPOBAHHBIX >KMBOTHBIX 3HAYUTENLHO CHIDKEHBI 00a 3TH 3ddexTa aapeHanunHa.
BrI13piBaeMblil aipeHATMHOM TIIMKOTEHOIN3 SIBJISETCS CIOXKHBIM M MHOTO3BEHBEBBIM IPOIIECCOM.
OH HayMHaeTCs C COEAMHEHHS aJpeHAIMHA C B-aJpeHEPrHYecKHUM PEIeNTOPOM Ha KIETOYHOH
MeMOpaHe. DTO BBI3BIBACT aKTHBALMIO a/ICHUJIATIMKIIA3bI M MPUBOJUT K YCHIJIEHUIO 00pa3oBaHUs
[IUKJIMYECKOTO aIecHO3MHMOHO(p0c]aTa, KOTOPBIH, B CBOIO OYepe/Ib, Yepe3 sl PeaKIHii MPUBOAUT K
akTHBanuu Gpochopuinassl U rIUKOT€HOIHU3Y.

MexaHu3M TIEPMUCCHUBHOTO JIEHCTBHS KOPTH30Ja MOXKET pPEaTn30BaThCs Ha Pa3HBIX
YPOBHSIX B 3aBUCHMOCTH OT XapaKTepa CTUMYJIUPYyEeMOil 0OOMEHHOH peakiuu U Buaa kietok. OH He
BJIMSIET HAa CBS3bIBAHWE aJIPCHAJMHA C €r0 pelenTopaMd Ha JIEHKONWTaxX, B TOM YHCIE€ W Ha
TUMQOIUTAX, TaK KaK HE OOHAPYXKEHO pa3IMuuil B MX CBS3BIBAIOLICH CIOCOOHOCTH Yy OOJBHBIX
OpOHXHAJIbHONW aCTMOM MO CpaBHEHUIO €O 310pOBbIMH. OJHAKO YHCIIO [B-aapeHOPELEenTOpoB Ha
KJIETKaX TKaHEeH JbIXaTeNbHBIX MyTeH M JeHKouMuTax 3THUX OOJBHBIX OKA3bIBAIOCH CHUIKEHHBIM.
JleyeHne TIIOKOKOPTHKOMJIAMHU YBEIMYHMBAJIO 3KCIPECCHIO0 3THX pELenTopoB. B ompeneneHHbIX
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Clly4assX KOPTH30J B (HU3MOJOTUYECKUX KOHIIGHTpAIMSIX OKa3blBA€T HEMOCPEACTBEHHOE
aKTUBHPYIOILIEE BIMSHUE HA aJIcHWIATIUKIIa3y, YTO BEAET K YBEJIUUYEHUIO KOHLeHTpauuu tAMO®. B
OpPYruX CiIy4yasx Ipd HOPMAJIbHOW WJIM TOBBIIIEHHONM I0J BIUSHHUEM KaTE€XOJIAMHHOB
KoHUeHTpauuu HAM® B OTCYTCTBUE TJIIOKOKOPTUKOUJOB OKa3bIBaJIUCh OJOKHMPOBAaHHBIMU
MOCNeAyIoNIe 3BeHbs Ipolecca. B mogoOHBIX ciydasx HaxoIwiu OJOKaxy OAHOW M3 CcTaaui
akTHBauu (Gochopuiiasel B CBA3U C HEAOCTATOUHOW MOOMIIM3AIMEeH HOHOB KaJbIHs. YBEITUUYCHUE
KOHIEHTPALMU 3TUX MOHOB WM J00aBJICHHE TTIFOKOKOPTHUKOMIOB BOCCTAaHABJIMBAJIO X0/ ITpoLiecca.

Hapymenne MmeTadosim3mMma ropMOHOB
[Ipy renmatuTax W MOHPPO3aX TEUYCHM METAOOIM3M TOPMOHOB YTHETAaeTCs. 3aMeIICHUE
MeTabonu3Ma KOPTH30Jia MPUBOAUT K 3allepKKe €ro B OpraHu3Me. JTO BKIIOYAET MEXaHHU3M
0o0paTHOW CBSI3M M yrHeTaeT (DYHKIMIO KOpPhl HAANOYEYHUKOB, YTO MPUBOIUT K HEKOTOPOH HX

arpoun (puc. 1).

KOPTHKCTPOMWH- = Q
OCBCOOXKOAIOLLMA .
thaxTop ¥
AKTI S
7 AKTT
MHakTmsayma S -
f )
éj Koor43on KocTuzen
v4 MNeveHk ¥4
Hagnousyxmnk KOOl?Oﬂ HannoueuHumk KopTuaan Mevers
Tpanckaptvi Tpau:'?B‘prwn
A Kpoeb B KpoBb

Pucynok 1 — Perynsauus o6pazoBaHust KOpTu3osia B HopMe (A) u Ipu renatutax u uupposax (b).
YrHeTeHne MeTador3Ma KOPTH30I1a B TICUSHH 110 MEXaHU3My OOpaTHOM CBS3M TOPMO3HT €T0
oOpa3oBanue B HaanoueyHukax. AKTI - aqpeHOKOPTUKOTPOMHbII FrOPMOH

CHuKeHue WHAKTUBALMM 3CTPAJHoia B IE€YEHH Yy MYKUMH BbI3bIBAECT BKJIIOUYEHHUE
MexaHu3Ma OOpaTHON CBSI3M, B pe3yJbTaTe 4Yero YrHeraercs 0Opa3oBaHUWE T'OHAJAOTPOIHBIX
TOPMOHOB B TUNO(U3€ U KaK CIIEACTBUE CHIKACTCS (PYHKLUSA TECTUKYJI, Pa3BUBACTCSA UMIIOTEHIIMSL.
OaHOBpEMEHHO MPH LIUPPO3axX MEYEHN TECTOCTEPOH JIerye NMpeBpallaeTcsl B 3CTPOTEHBI.

[IpyunHbBl ¥  MeXaHM3Mbl HapylleHHs (QYyHKUMU JKele3 BHYTPEHHEH ceKkpeuuu
MHOroo0OpasHsl. OHM MOTyT AEWCTBOBATH KaK M30JMPOBAHHO, TaK U B Pa3IMYHBIX KOMOHMHALUSAX,
MIPUBOJIS K CII0XKHOMY MEPEIUIETEHNI0 0OMEHHBIX (PYHKIMOHAIBHBIX U CTPYKTYPHBIX HApyILIEHUH.

IaTonorusi runoragamMo-runopu3apHoil CUCTEMBbI
B cocraB runoranaMo-runopu3apHoil CUCTEMbI BXOJIAT:

* nepeaHsAs A0Js runopusa (MMeeT SMUTENINaIbHOE MPOUCXOXKJEHUE, BMECTE C TyOepaabHOW M
MIPOMEXYTOUHOM J0ISIMU 00pasyeT aJieHOrunodus3, OCyIIeCTBISET CHHTE3 TPOIHBIX TOPMOHOB U
HKCIPECCHIO F€HA TPOONNOMETAHOKOPTHHA);

* IEPUMKAPHOHBI HEHPOCEKPETOPHBLIX HEHPOHOB TUMOTAJamMyca (CHHTE3 PHIU3MHT-TOPMOHOB,
aHTHAnypeTudeckoro ropmona — A/JII', okcuTonmHa, HeHpoPHU3NHOB, OPEKCUHOB);

* TMUNIOTAIAMO-TUNIO(HU3APHBII TPaKT (TPaHCIOPT TOPMOHOB II0 AKCOHaM HEHPOCEKPETOPHBIX
HEHPOHOB);

* aKco-Ba3ajibHble CHHANCHI (cexperus AJII" 1 OKCUTOIMHA B KanWJUIAPHI 3aHEH 10U runodusa,
CeKpeLHsi pUIM3UHT-TOPMOHOB B KallWJUISIPbI CPETUHHOTO BO3BBILICHHUS);



* MOPTAJIbHASI CHCTEMAa KPOBOTOKA MEXKIY CPCAMHHBIM BO3BBIIICHHEM W MEpeaHed moseit
runodusza.

Tunosbie GopMbI IATOJIOTHH aeHOrUuNno¢u3a

Kputepuu knaccudukanuu TUIIOBBIX (JOPM paccTpoiCcTB afieHOrunodusa npeacraBieHbl Ha puc. 2.

YpoBeHb NpoayKuum VI/I/IJ'II/I> MmnodpyHKumm MnepdyHKunn
3(pheKTOB rOPMOHOB: (rvnonuTymTapusm) (rvnepnuTtyuTapunsm)

“MacwwTab” nopaxeHus >

aneHomnodmaa: |Mapumanbhbie| | TotanbHble | [MapunanbHbie| | TotanbHbie |

Bpems Bo3HMKHOBEHMS " i - " iR 5

B oHTOreHe3e: > | “PannHve” | |“MosgHue’] | “PannHve” | |“MosgHue’]

n > [NepBuYHbIE BTopuyHble
PONCXOXKAEHNE: (rvnodumsapHsbie) (rvnotanamuyeckue)

Mposienexus: > |BonesHu || Cunapombl | | MaTtonoruueckme coctosHms |

Pucynok 2 — Tunossie ¢hopMbl THIIO(PHU3APHBIX SHAOKPUHOMATUN

I'unonuTyuTapusm

['umonuTyruTapu3M — HEJOCTATOYHOCTh cojaepkanus u/wuin 3(p(HEeKToB oHOTO TUO0 Ooee
TOPMOHOB aJICHOTHITO(H3a.

[Ipu4MHBI THIIONUTYUTAPU3MA:

v

v
v

Pazpymenue aneHorunodusa (MOJHOE MM YaCTUYHOE) HOBOOOPA30BaHUSMH, IpU
XUPYPIUYECKUX BMEIIATEIbCTBAX, BCICICTBIE OOIyUYeHUS aleHOTUIIO(r3a, B pe3yibTaTe
peakLMii IMMYHHOU ayTOAarpeccuu.

KpoBouznusHue B TkaHb runodusa (Ipu apTepuaabHON THIEPTEH3UU WM B pe3yJibTare
TpaBMBbl).

Nmemus runogusa, npuBoasias K €ero HeKpo3sy.
BIIP (amna3us runogusa, sH1e}anonene OCHOBaHUS MO3ra).

I'enernueckue nedexrtsl. [IpuBoasar k Hapymenuto oopazoBanus CTI win (vaiie) Takxke
Y TOHAJOTPOIHbIX ropMOoHOB U TTT.

BocnanutensHble nporueccsl (TyOepkyese).
['unotpodus n/unu runoruiasus ageHorunodusa.

Buabl runonuTyuTapusmMa

OcHOBHBIE BU/IBI aJICHOTUITO(PH3APHON HEOCTATOYHOCTH MPEJICTABICHBI HA pHC. 3.

Buabl runonutyntapmama
— [NapumarnsHoro: | ToTanbHoOro:

v
rmnounsapHbIi agvnosoreHuTansHas rmnocunsapHas
rMNoroHaan3m anctpodust Kaxekcus
v v v
rmnocmsapHoe rmnounsapHbin nocneponoBom
OXunpeHune v v rmnoTnpeonan3m I'VII'IOI'IVITyVITapVI3M
v
runocusapHas || rmnounsapHbii rmnotanamo-runodgunsapHas
KaprMKoBOCTb || TMMOKOPTULN3M HEeLoCTaTO4HOCTb

Pucynok 3.— HauGonee yacTbie BUAbl HEAOCTATOYHOCTH a/IeHOTUIIOMU3a (TUITONUTYUTapU3Ma)

IIposiBaeHust 1 MeXaHU3MbI THIIONUTYUTAPU3MA

['unonuTyuTapHble CHHIPOMBI KIMHUYECKH BEChMa BapuadelbHbI, 3aBUCAT OT MacmiTtadba u
CTETIeHU MOpaXeHHs Turodusa, OCHOBHOW MATOJOTMM M MHOTUX Jpyrux QaxtopoB. OmHaxo,
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BCerJa  MMEITCA TpU  IPyNNbl  IPU3HAKOB:  IMOJUTOPMOHAIBHOM  HEIOCTaTOYHOCTH,
HEMPOCOMATUYECKUX PACCTPOIMCTB M MCUXUYECKUX HapyIIeHuH (puc. 4).

ﬁ ToTanbHbIN FMNONUTYUTapU3M |—
e e |, [ Hemoconenmece
pesy. A H P paccTpowncTBa
rmnodmaa:
- rMnoTepmMust
TTr roHaZoTPOMNVMHOB - HenmpoBereTaTuBHbIE
B paccTtpoiicTea
- rVII'IOq)VI:BaprIVI - €BHyXxongm3m - MPU3HaKN NOBbILLEHUS
rmnoTmnpeos - XKEHCKUI VIHd)aHTVIﬂVBM BHYTPUYEpPENHOro
- rMnou3apHoe oXupeHne [aBneHus! 4
- aaunosoreHnTanbHas Mcuxuyeckune
anctpodus HapyLleHus
A A
COMaToTpONuHa KOPTMKOTpOMNuHa - anatus
CHWXEHVe Macchl Tena - Aenpecchs
h - rMnogu3apHbi - paccTponcTBa
- UBMEHEHWNS KOXN 1 eé FMNOKOPTULIMAM VKA

ZAepviBaTos
- KOCTHbIE AUCTPOdU

PI/ICYHOK 4, — OcHOBHBIE IMMPOSABJICHUA TOTAJIBHOI'O TMIIOIIMTYHUTApU3Ma

I'mnoguzapublii HAHU3M

Henocrarounoe o6pazoBanre CTI mpuBOIUT K Pa3BUTHIO TUMO(PH3APHON KAPIHMKOBOCTH,
WM HaHu3Ma. Pa3ButHe 3a00JieBaHUS CBSI3aHO C TE€HETUYECKH OOYCJIOBJICHHBIM CHUXEHHUEM
cekpeuun CTI', koTopoe mnposiBiasieTcss OByMs OCHOBHBIMU THUIIAMM HapYyIICHUN: BPOXKIACHHOMN
amazuedl  runoduza M CeMEHHBIM  IAHTUIONUTYUTAPU3MOM WM H30JUPOBAHHOM
HegocratoyHocthio CTI. Ilpum 3TOM HacnenoBaHue MOKET OBbITh Kak ayTOCOMHBIM, TakK U
CLICTUIEHHBIM C IIOJIOM.

VY ocranbHBIX OOJBHBIX TpPHYMHA OOJE3HM JHOO HE YCTAaHOBJIICHA (MAHOMATHYECKHI
HAHU3M), MO0 NMPUYMHOMN ee SABIAIOTCS OpraHWYecKHe HapyLIeHUs TUIoTaJaMo-TUnopu3apHoOn
o0ractu (TpaBMbl, OIIyX0JIM, HApYILIEHHE KPOBOOOpAIllEH!sI, BOCTIAJIUTENbHbIE H3MEHEHHUS).

B pesynbrare Hegocrarounoro oopazoBanust CTI HaOmromat0TCs:
a) CHWKEHHE MHTEHCUBHOCTU CHHTe3a Oelka, 4To BEJET K 3aJepXKKe U OCTAaHOBKE pOCTa, Pa3BUTHUS
KOCTEW, BHYTPEHHHX OPTaHOB, MBIIII; HApyIIEHHWE CHHTE3a OEIKOB COEJAMHUTEIFHOW TKAaHU
MPUBOAUT K MOTEPE €€ HTACTUYHOCTH U PA3BUTHUIO APSOIOCTH;
0) ymenbinienne unruoupytromero nedcteus CTIT Ha mornomieHue TIIOKO3bI W Tpeo0diaiaHue
MHCYJIMHOBOTO 3 (eKTa, 4TO BHIPAXKAETCS B PA3BUTUH TUIOTTTUKEMHH;
B) BBINIAJICHUE KUPOMOOHMIM3YIOMIETO IEHCTBUS U TEHACHIUS K OKHPEHHIO.

I'unodu3apHelii HAHU3M CONPOBOXKAAETCS IOJIOBBIM HEJOPAa3BUTHEM, UTO CBS3aHO C
HejocTaTouHbIM 0Opa3zoBanueM [T u, ciieoBarenbHO, ¢ HEOCTATOYHBIM O0pa30BaHUEM MOJIOBBIX
ropMoHoB. OTcro/1a y KapJUKOB JIETCKHE YepPThI JIULA, YTO HApSAIY C IpsOI0CTbIO KOKH MPHUIAET UM
BUJ «CTapooOpa3Horo oHia». CHU)KEHHE WHTEHCHUBHOCTH CHHTE3a OelKka JIeKUT U B OCHOBE
HEKOTOPOI HEOCTATOUHOCTH CUHTE3a TOPMOHOB KOPBI HAIOYEUHUKOB U IIIUTOBUIHON KEJIE3BbI.

Manrunonutyntapusm — curapom nopaxkenus I THCA ¢ Bomanenue QyHKuu runodusa u
HEIOCTATOYHOCTHIO Mepr(peprUIecKuX SHIOKPHHHBIX JKEIIe3.

Pa3BuBaercs Bcnencteue 1 u3 2 3a060s1eBaHMIA:

—  Oone3np CumMmoHzca (runoduszapHas Kaxekcus) — TshKeslas TUIoTrajiamo-TunoduszapHas
HEJI0OCTaTOYHOCTb, 00YCJIOBIIEHHAsI HEKPO30M IHIIO(pHU3a

— Oome3np llluxena (MOCIEPOJOBBI THIMONUTYHTAPH3M) — TsDKENas THIIOTaIaMo-
runoduzapHas HEIOCTaTOYHOCTh B TOCJIEPOJOBOM IEpHONe, OOYCIIOBIEHHAs MAaCCHBHOM
KPOBOIIOTEPEH N/MIIN CETICHCOM.
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I'mnepnuryuTapusm
I'mnepnuTydTapu3sM — U30BITOK cojepkanus u/wm 3)QPexkToB omHOro b0 Oosee

rOpMOHOB aneHoanocbma.

[Ipuunnbl. SBasercs pe3yiapTaTOM aJ€HOMBI THepefaHel nonu runodusza (pexe

3JI0Ka4eCTBEHHBIX OITyXOJIei), MATOJIOTUH THIIOTAIAMYyCa, COMPOBOXKIAIOMICHCS THIEPIPOTYKIIUCH
JTMOEPUHOB U/UIIH TMIIONPOLYKIEH CTATHHOB.

Buasl runepnuryutapusma. [UnepnuTyuTtapusM XapakTepU3yeTcs, KakK IpPaBHIIO,

napuyaibHOM natonoruei (puc. 5).

MnepnuTyUTapuam }—l

MapumanbHbIn: ToTanbHbIN

v \ 4 *)
runodmaapHiii| [akpomeranus| | [runepnponakTnHemus | rMNocbu3apHbIi
TUraHTu3m rMnepTMpeonanam
\ 4
[runepmenaroTponnHemus| CUHAPOM rMnocr3apHbINA rMNepKopTULA3M
rmnodgunsapHoro (6onesHb NueHKko-KywuHaa)
(“ncTUHHOrO”)
npexaeBpeMeHHOro

NnoJs10BOro pasBuTUA

PI/ICYHOK 5 — HanboJiee yacTeie BUJbI TUIICPIIUTYUTAPU3MaA

I'mnogu3apHbIi TUTAHTUH3M.

Makpocomusi — 4pe3MEpHOE YBEIMYEHHUE POCTA, Pa3MEPOB TeJla U BHYTPEHHUX OPraHOB —

10 BpCMCHH BOSHUKHOBCHHA B OHTOI'CHC3C ABJIACTCA paHHeﬁ (I)OpMOfI OHIAOKPHUHOIIaTHH.

NuuuuanbHble 3BeHbsl MAaTOreHe3a: IEHTPOTEHHbIE (pe3yNbTaT MOpaKEHUl HEHpOHOB

KOpBl W/WIM THIIOTAJIaMyca, MPUBOAAIIUX K THmepnponykiuu comatonuOepuHa u CTID w/wnm
CHIDKCHUIO BBIPAOOTKH COMATOCTaTHHA), TEPBUYHO-KENE3UCThie (TUnodu3apHoe; CIeICTBUE
noBbimieHHoro cuHte3a CTID anumouapbHBIME KIETKaAMH aJCHOTUNO(HU3a), TOCTKEIC3UCTHIC
(cpemn HuX Hauboyiee YACTO BCTPEYAECTCS PELENTOPHBIM, OOYCIOBIEHHBI MOBBIIICHHON
YyBCTBUTEIBHOCTHIO TKaHel u opranos k CTTI).

v
v

IlaTorenes u mposiBJIeHUs:
YBenuuenue pocra, mpeBsblariiee Hopmy moj aeiictsuem CTT.

Pa3nas uyBcTBUTENBHOCTH KIIETOK, opraHoB M TkaHed k CTI. B opranax c BbICOKOH
qyBCTBUTEIHHOCTHI0 MHTEHCHBHO THUIEpTpoupyeTrcs mnapeHxumMa U (GuOpo3Has TKaHb.
HecootBeTcTBrE BENMYMHBI U MacChl BHYTPEHHUX OpPraHOB pazMepam Tena. B ¢Bs3u ¢ 3Tum
BO3MO’KHO Pa3BUTHE (PYHKIMOHAIBHOI HEJJOCTATOUHOCTH OTAEIBHBIX OPTaHOB.

JlerenepaTtuBHble U3MEHEHHMs MHO(DUOPWILI, pa3pacTaHWE COEJAMHUTEIBHOW TKaHH.
HenponopuronanbHOE pa3BUTHE MBIIIIIL.

IIpsmoe runeprimkemusupyromee aeiicteue CTIT u pa3BUTHE OTHOCHUTENBHOIO WIIN
abCOJIIOTHOTO THIOMHCYJIMHU3Ma Ha (hoHe moBbiieHHoro ypoBHs CTI. I'mnepriukemus,
CA.

Henocratounocts cunTe3a 1/mnu 3¢(HeKToB rOHAAOTPONUHOB. [ MIOreHUTATIN3M.

ITopaxxeHne HEHPOHOB KOPBI M IMOJKOPKOBBIX IIEHTPOB, ONPEIEISIOMMUX SMOIMOHAIBHOE
COCTOSIHME HMHJMBHA; [UIMTEIIbHAs HETaTUBHAs CTPECC-PEAKLMs, BBI3BaHHAs Yy IAlUEHTa
dakTomM 3a0o0sieBaHHEM; TUIIEPTHPEO3, KOTOPBIM HEPEIKO COYETAeTCS C TUTaHTH3MOM.
IIcuxuyeckue pacCTpONCTBA.

Axpomeramust (oT rp. akros— KpaiiHW#, OTHAIEHHBIA, Megas— OrpOMHbIN) —

JTUCTIPONOPIMOHATBHOE YBEIMYEHHE pa3Mepa OTAENbHBIX YacTed Tena (4aile KUCTed pyK, CTOI,
BHYTPEHHUX OPraHOB), COYETAIOIIEECS C CYLUIECTBEHHBIMH HApYyLICHUSIMM JKU3HEIEATEIbHOCTH
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opranusma. [1o BpeMeH! BOZHUKHOBEHHSI B OHTOT€HEe3e — Mo3AHss (hopma sHmoKpuHOonatuu. OHa
pa3BUBAETCS IOCIE 3aBEPIICHHs] OKOCTEHEHHUs »nudu3apHbIX Xpsmei. B ocHoBe MexaHH3MOB
pa3BUTHS OOJBIIMHCTBA MPOSBICHUI aKpOMETajauH JIC)KHUT MOBBIIICHUE YPOBHS W/UIU 3(PPeKToB
CTT.

IIposiBinenus:

V' VBenuyenue pasMepoB KUCTeN u cron, ctumysupyemoro CTT .
v' Orpybenne uepr juia (yBEJIMYEHHEC HUKHEH YEIIOCTH, HOCA, HAJOPOBHBIX [yT, CKYII;
(bopMHpOBaHUE TOJICTHIX KOKHBIX CKIIAI0K).
v VBenuyeHue pasMepPOB BHYTPEHHUX OPTaHOB (CEP/ILIa, JIETKUX, IEYEHH, IOYEK, CENE3EHKH).
V' VrTonmeHWe KOXH, YIUIOTHEHHE MSTKMX TKaHed B CBSI3H C paspacTaHHeM HX
COETMHUTEIIbHOTKAHHBIX 3JIEMEHTOB.
v VBenuyeHwue si3bIKa (MAKpOIJIOCCHsT) C OTIIEYaTKaMK 3y00B Ha HEM.
v PaccTpoiicTBa 0OMEHa BEILECTB:
- YrueBoanoro: runepriukemus u C/I.
- JIunmuaHoTO: TOBBIIIEHHE B KPOBU YPOBHSI XoJllecTepuHa, euutuHa, BXXK, ketonoBbix e, JIIT.
v" TloJ0oBbIE pacCTpONCTBA.
v Tlapecre3uu, 0COOEHHO B 00JIACTH KUCTEN M CTOII (aKpOIApECTE3Un ).

CuHAPOM rUNO(HU3APHOIO NPeEKIEBPEMEHHOI0 MOJ0BOr0 Pa3BUTHs. XapaKTEepU3yeTCs
MOSIBJICHUEM OTJEJIbHBIX WJIM BCEX BTOPUYHBIX IIOJIOBBIX MPU3HAKOB, B HEKOTOPBIX CIyyasx —
HACTYIIJICHUEM TMOJIOBOW 3penocTd (y JeBOUYeK A0 8-, Y Malb4YMKOB 1O 9-JE€THEro BO3pacTa).
PazBuBaeTcsi BCIIeACTBHE MPEXKACBPEMEHHOW CEKpEIMH TOHAIO0IHMOSPUHOB HIIM THUIIEPCEKPEIHU
TOHA/I0TPOIHHOB.

I'mnepnponakTHHeMust

['unepriponakTHHEMHUS — 3TO KIIMHUYECKUN CUMITOMOKOMILUIEKC, KOTOPBIM pa3BUBACTCA IIPU
MOBBIIIEHUH KOHLIEHTPALUH MTPOJIAKTHHA B KpoBH > 20 HI/MIIL.

Moxer OBITh ¢busnonornuecKoi U IIaTOJIOTUYECKOM. dusnonaornyeckas
TUINEPIPOTAKTUHEMHSI MOXKET BCTPEUaThCs y *KEHIIMH BO BpeMs OEPEMEHHOCTH M IOCIe POAOB J10
OKOHYaHUs KOpMJIEHHUs Ipyabro. Ilaronornyeckas runepnpoiakTHHEMUs BCTPEYAECTCS Y MYKYHUH U
KeHIMH. Crenyer OTMeTHTb, YTO NPOJAKTUH CHHTE3UPYeTCs HE TOJNbKO B ajeHorunoduse.
BrerunoduszapHbIMU HCTOUHMKAMU MPOJAKTHHA SBISIOTCA SHIAOMETPUM M KIETKM HMMYHHOMH
cHCTeMbI (MPaKTHYECKU BCE, HO MPEUMYIIECTBEHHO T-IMM(pOLUTHI).

OTUONIOTUA: CHHJPOM THIEPIPOJAKTUHEMHM MOXET BO3HHKaTb M Pa3BUBAThCS Kak
NEePBUYHOE CAMOCTOSITEIbHOE 3a00JIeBaHNE U BTOPUYHO Ha (POHE UMEIOLIEHCS MaTOIOTHH.

Tunosslie popMbl naTo10ruu Helporunopusa

[Tatomorun Heiporunodusa MPUBOAWT K HAPYUICHUSM BOJHOTO OamaHca B pe3yibTare
A" -3HA0KpUHONATUH (HEAOCTATOUYHOCTh MM U30bITOuHOCTD 3 dexroB A/IIN). K HUM oTHOCSTCS
LEHTpaJbHble (QOpMBI HecaxapHoro nuadera (HemocrtaTouHocTh 3(dextoB AJIl) u cunIpom
HeasiekBaTHOU cekpeunu A/ (u30biTounocts apdexto AD).
Hecaxapublii 1nader

Hecaxapubiii guaber (HecaxapHOe€ MOUYEHM3HYpPEHHME) pa3BHUBAETCS B  pe3yibTare
HegocTaTouHocTH 3 dexktoB AT

WuurmaibHbIe 3BeHbs TATOT'eHE3a MPEJICTaBIICHBI Ha pHC. 6.

12



3BeHbs NaToreHesa

LleHTporeHHoe | MocTxenesnctoe ——
(HeriporeHHoe)
lMnoceHcnTM3aums
v peuentopos ALl
l—{ TMnotanamo-runogusapHoe }—i B rnouke '
MoBblIlLEHME MHAKTUBALIMN
HapyweHue |||PacctponcTtea HakonneHus ALl B TKaHAX

cuHtesa Al ||| v Bbigenenns ALl B KpoBb

TopmoXxeHue TpaHcnopTa
A0l kK Henporunogusy

PI/ICYHOK 6 — OCHOBHBIE 3BCHBS ITaTOI'CHE3a HECaxapHOTIo ,Z[I/Ia6eTa

OcHoBHbIE NMPOABJICHUSA HECAXAPHOTO LmaﬁeTa H UX MEXaHU3MBbI ITPUBCACHBI HA PUC. 7.

l—{ Oedovumnt ALl n/vnu ero addpekToB
v v

Monuypus || MnepocmonansHocTs || MunepHatpuemus || Monuanncus |
Bronornyeckmx
XNOKOCTEN opraHMama

Pucynok 7. — OcHOBHBIE NPOSIBIEHUSI HECAXapHOTO uadeTa.

Cunapom HeaekBaTHOI cekpenuu AT

CunnpoM HeanekBaTHoOU cekperuu AJIIT pa3BuBaeTcs BClieACTBUE H30BITOUHOCTH 3D (PEKTOB
AJII" u xapakTepusyercs OJIMTypPUEN U OTEKAMM.

IIaTorene3. Benymiyro poiabp B pa3BUTUM CHHIPOMA WIPAKOT JBAa B3aUMOCBSI3aHHBIX
MHULIMAJIBHBIX 3B€HA: LIGHTPOT€HHOE U IEPBUYHO-KEIIE3UCTOE.

 [lenTporenHoe.  XapakTepu3yercsi  HEUPOreHHOM  KOPKOBO-IIOJAKOPKOBOW  CTUMYJIALIMEU
oOpazoBanus AJII" B runoranamyce 1 ero TpaHCIIOpPTa B HEHPOrunodus.

* [IepBuuno-xene3ucroe. B 1anHOM citydae peub UIET O ABYX BapHaHTax MaToreHes3a: u30bITOUHOMN
npoAyKuu U Herpocekpenuu A/[I" HelipoHamu runoranamyca U 3KTonuueckoi cekpeunn AT
(HampuMep, MEJIKOKJIETOUHBIMH KaplIIMHOMaMHU JIETKUX).

IIposiBaeHus1 CHHIPOMA U X MEXaHU3MBI ITPEJICTABIICHBI HA puC. 8.

17‘ HeapgeksaTHas cekpeuns ALl ! l
Onwurypus || YBenudeHwue||'vnoHatpremus || MNobiweHue || MNcnuxoHeBponornyeckue

macchl Tena coaepkaHus paccTpoucTsa
Na’ B Moue

Pucynok 8. — OcHOBHBIE IPOSBIEHUSI CHHApPOMA HealekBaTHOM cekpeunn AL

IMaTodgu3nosiorust HAANOYEYHUKOB
Byl HaIOYEYHUKOBOW HETOCTATOYHOCTH puc. 9.
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—1 Hagno4e4HnkoBas HEAOCTATOYHOCTS |

Mo ypoBHIO NnepBUYHOro gedekTa
HEMPOSHAOKPUHHOWN CUCTEMBI:

v v

nepBMYHO LeHTpOreHHas
Xenesucras || (rmnotanamo-runodusapHas)
7y A

ATpOreHHas
(cmelwaHHas)

y A\ 4
Mo NPOUCXOXKAEHNIO Mo macLluTaby nopaxeHus
B OHTOreHese: HaOnoYeYHuKa:

[BpoxaéHHble| | MprobpeTtéHHbie] | TotanbHas || napuransHas |

Pucynok 9. — Bunbsl Hamo4euHUKOBON HEIOCTATOYHOCTH.

TunoBeie (GOpPMBI MATOJOTHH HAAIOYCYHUKOB IMMOAPA3JICISIFOTCS HA JIBE OOJBIINE TPYIIIHL:
runepyHKIHOHATBHBIC U TUIOGYHKIIHOHATbHBIE cocTosiHus (puc. 10).

OTmonornyeckne hakTopbl

[ TnepdyHkumoHanbHble cocTosHws | [(MnodyHKumMoHanbHbIe cocTosHNs |

MapunansHbie: | NapunansHbie| [ TotanbHbie |
[runepkoptumam | | runepnpoaykuus | [ TunoanspocTepormam || Haanodeunukosas
KaTexonam1HoB HeAOCTaTOYHOCTb
[fMnepanbaocTepoHnam] MO3roBbIM (6onesHb AdducoHa)
BELLECTBOM
v A

CuHapom/6onesHsb || KopTukoreHnTanbHbIi
UyeHko-Kywurea CUHAPOM

Pucynok 11. — TunoBsie popMbl IAaTOIOTHUH HAAIOYEUHUKOB.

IlepBHYHBIN THIEPAIBAOCTEPOHU3M

[IposiBiieHNs: 1 MEXaHU3MBI TUTIEPaIbI0CTepoHu3Ma (puc. 12).

——|[nepanbaoCTepoHNaM |

v
[TwnepanbaoctepoHemus| || TunepHatpuemus | | [Tunokanuemus| |[Pacctpoiictsa 3penusi|
A A y

A
AKTMBHOCTb PEHMNHA B KPOBU: Pacctponctea ||ApTepuanbHas| |[Hedponatum
- HM3Kas Npu NepBUYHOM HEPBHO-MbILLEYHOW|| rMNepTeH3us
- BblCOKasi Npu BTOPUYHOM BO30OyaMmMocTu
rMnepanbgoCcTEPOHU3ME

PI/ICYHOK 12 — OcHOBHBIC MMPOABJICHUA T'HIICPAIbAOCTCPOHNU3MA

Bropu4HbIil rHNEPaIbLAOCTEPOHU3M

* [I[pyunHBl BTOPUYHOIO THIIEPAIbJAOCTEPOHU3MA — COCTOSIHUSA, BbI3pIBaromue cHmwxkeHne OLIK
u/wm AJl. 910 00yciOBIMBAET aKTHUBAIMIO PEHUH-aHTMOTEH3MHOBON CHUCTEMbBI U BTOPUYHO —
TUIEPIPOIYKIHUIO albA0CTEpOHa 000uMHU HaanoueuHukamu. Hanbonee yacto k 3ToMy MpUBOJAAT
cepieyHasi HeJI0CTaTOYHOCTh, He(Pppo3 (c runoanbOyMUHEMHEH), COMTPOBOXKAAIONINECS HIIEMHUEN
MOYEYHON TKAaHU TIIOMEPYJIOHEPPUT, THAPOHEPPO3, HEPPOCKIEPO3, HUPPO3 MEUEHH, MOTHYPHSL.

* HOCJ’IG}ICTBI/IS[. Hassanurie u APYrue€ COCTOSHUA IMPUBOAAT K CTUMYJIAIWHW CUHTE3a PCHUHA U
U30BITOYHOMY 00pa30BaHHIO AQHTUOTECH3UHA (B OTINYHE oT MEPBUYHOTO
TUTIEPAIBIOCTEPOHM3MA! ).
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* [IposiBieHrss BTOPUYHOIO THUMEPATbJAOCTEPOHM3MA M HX MEXaHU3MbI: BBICOKUH ypOBEHBb
aJbJ0CTEPOHA B KPOBH, IMOBBIIICHHAs aKTUBHOCTh PEHUHA IUIa3Mbl KpOBU. Jpyrue mposiBiieHUs
AQHAJIOTMYHBI TEM, KOTOPbIE HAOIIOAAIOTCS MPU IEPBUYHOM aJIbJOCTEPOHUBME.

I'mnepkopTUIIM3M

CHUHIIpOMBI ~ TUNEPKOPTH30JIM3Ma  (THIEPKOPTULIM3MA) BO3HUKAIOT B pe3yibTare
CYLIECTBEHHOI'O YBEJIMYEHMSI YPOBHS TJIOKOKOPTUKOUJOB (B MEPBYIO OYEpPEb — KOPTU30Ja) B
KpPOBH.

BI/II[BI W IMIPUYHUHBI THIICPKOPTHULIU3MA.

1. bonesnp MWuenko-KymmHra BO3HHKAeT MNpH OMyXoJd Tunodusza WIK JIBYCTOPOHHEU
TUNIEPIUIa3UU HAAMOYEYHUKOB U TMOBBIINIEHHONW CEKpPELHUHU FOPMOHOB KOPBI HAIIOYECYHHKOB.
XapakTepusyeTcsi BHICOKUM cozepkaHueM B KpoBU U AKTI, 1 IIFOKOKOPTUKOUIOB.

2. Cunaapom Huenko-KymmHra maTtojgoruyeckuii CHUMIOTOMOKOMIUIEKC, BO3HHMKAIOIIUN
BCJICJICTBUE THUMNEPKOPTULIM3MA, JIMOO JUIMTENBHOTO JIEUYEHUS TIIOKOKOPTHKOUIAMHU.
OOycnoBneH  TOPMOHANBHO-aKTHBHOW  aIGHOMOW  WJIM  aJICHOKApIMHOMOM  KOPBI
HAJIIOYEYHUKOB, a TaKXKe 3JI0OKAYECTBEHHBIMH  OIYyXOJSIMU  BHEHAJNOYCUHUKOBOM
nokanuzanuu, npoxyuupyomuMu AKTI-nmogo6Hble menTuabl (Hampumep, OPOHXOTEHHBIH
paK JIeTKHX). XapaKTepU3yeTcs BBICOKMM YpPOBHEM KOPTH30JIa B KpPOBU IPU HUZKOM
conepkanuu B Hedl AKTI. Cunzapombl SKTONMYEcKOd (TeTepOTONMHON) TUIEpCEeKperuu
AKTT.

3. Srporennsiii cuHIpoM Hyenko-Kywunea. Pa3BuUBaeTCs NMpU UIMTEITLHOM BBEICHUU B
OpraHu3M IMPEenapaToB TIIIOKOKOPTUKOMAOB C JieueOHOM 1enbio. [Ipu sToM, Kak mpaBHIIo,
Ha0JII01aeTCs TUITOTPO(US KOPKOBOTO BEIIECTBA 000UX HAIIOUYCTHHKOB.

MexaHu3MBI

1. AxruBanus karabonu3ma O€JIKOB M YrHETEHHE HPOTEOCHHTE3a B KOXe. JTO BeAET K
neguIuTy B KOXKE KOJUIAreHa, JJIaCTHHA W JIPYTHX OENKOB, (OPMHUPYIOUINX CTPYKTYPHI
KOXH.

2. IlpocBeunBaHue B 00JIACTH CTPUH MHUKPOCOCYAOB IMOJKOXKHOHN KieTuaTKu. barpoBbiit uiau
¢GuoneroBelii 1BET CTpUK OOYCIOBIEH 3aCTOEM BEHO3HOM KPOBM B MHKPOCOCYJaX
KJIETYaTKH.

3. CHmXeHue NPOTUBOUH(EKIIMOHHOW YCTOMUYMBOCTH OpraHu3Ma.
OcHOBHbIE NPOSIBIICHUS TUIIEPKOPTUIIM3MA IPUBECHBI Ha puc. 13.

|
4_‘ [MNepKopTU30MU3M ———

715%* v 80% 75/20% ¥ 100%
ApTepuanbHas ||| MbiweyHas ||| FTuneprivkemust/ ||| CHUXeHne NpoTUBOUHAEKLMOHHOM

rmnepTeH3ust cnabocTb |||caxapHbivi guabet YCTONYMBOCTYU

85-90% 4 Y  75% ¥ 50%

M36bITouHOEe otnoxeHne || OcTeonopos “Monocsl

n/vnu nepepacnpegenexHe pacTtskeHust”
Xvpa B Tene

Pucynok 13 — OcHOBHBIE POSIBICHUS THIIEPATIbI0CTEPOHU3MA.
*YacTtoTta nposiBieHus (cpeanss apupmerndeckasi) B%.

AIPeHOreHUTAJIbHBIA CHHAPOM

AHpCHOTCHHTaHBHBIﬁ CUHAPOM — naToJIOrH4C€CKOC COCTOsSAHHC, O6y0HOBHCHHOe
,Z[I/IC(I)yHKI_[I/ICI\/'I KOpbI HaAIIOYCYHUKOB (qpe3MepHasi CCKpenud aH)lpOFCHOB) U TOPOABIIAIOIICCCA
IMpHU3HAKaMW BUpHUIIN3alluN.
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CunzapoM 00YCIIOBJICH HEJOCTAaTOYHOCTHIO OJHOTO W3 (EPMEHTOB, HEOOXOIMUMBIX ISt
cuHTe3a Koprtuzona. Jeduumt koprtuzoma crumynupyer BbipaboTky AKTI, uto mpuBoauT K
THUIIEPIUIa3UU KOPBI HAMOYEYHUKOB M M30bITOUHOM mpomykimu AKTI-3aBUCHMBIX CTEpOHIOB,
CHHTE3 KOTOPBIX NpUM JAaHHOW HEJOCTATOYHOCTH (epMeHTa He HapyleH (B OCHOBHOM,
HaJIIMOYCYHUKOBBIX aHAPOTC€HOB — JIETUIPOIIUAHIPOCTEPOHA, AaHAPOCTCHINOHA U TECTOCTEPOHA).

Buabl agpeHOreHMTAJIBLHOIO CHHAPOMA puc. 14.

| KopTukoreHmTanbHbii cuHapom |

BpOoXA&HHbIN: | Mpro6peTéHHbii |

npocTon BUPUNN3M,
(HEOCNOXHEHHBIN) | || OCNIOXHEHHBIN

BMPUNN3M apTepvansHomn
rmnepTeHsven

v
BUPUIMU3M,
OCIOXXHEHHbIN
apTepuanbHomn
rMnoTeH3unemn

Pucynoxk. 14. — Busbl aipeHOr€HUTAIBLHOTO CUHAPOMA.

Bpoowcoénnviii aopenocenumanvhuiii cunopom. Berpedaercs B 95% cinydaeB runepruiasuu
HAAIMOYCUYHUKOB.

Ilpuobpeménnviti  adperocenumanvHulti  cunopom.  llpuumnHa: — aHgpocTepoma —
JNOOPOKAYECTBCHHAs WJIM 3JI0KAYeCTBEHHAs OIYXOJb, Pa3BUBIIASCS W3 aJICHOIUTOB CETYATOU
30HBI KOPBI HAIIOYEYHHUKA. TaKue OIMyX0du CHHTE3UPYIOT U30BITOYHOE KOJIMYECTBO aHIPOTCHOB.
AHOpocTepoMa MOXKET pa3BUThcs B J0O0M Bospacte. [lposiBieHHs NpHOOPETEHHOTO
aJPEHOTEHUTAIBHOTO CHHIPOMAa MOTYT OTJIMYATHCSA OT BPOXKAEHHBIX (OPM HOPMAILHBIM HIIH
HE3HAYUTENbHBIM MOBBIIIEHUEM coiepxkanus B kpoBu AKTT.

Oﬁmne NMPOABJICHHUSA a/IPCHOICHUTAJILHOT0 CHHIpOMaA.

v BpoxkIEHHAS BUPWIH3AIMSA HAPYKHBIX MMOJOBBIX OPraHOB y JIEBOUYEK (IIEHMCOOOPA3HBI
KJIMTOP, MOIIOHKOOOpa3Hble OoJbIINe 1MosoBble TyOsl). [IpuunHa: n30BITOK B OpraHu3zMe
AHJPOr€HOB, BBI3BIBAIOIINX MACKYJIMHU3ALNIO HAPYKHBIX TCHUTAJIAMN.

v Makpocomusi (YBEJIHYEHHBIE BEC U POCT HOBOPOIKIEHHBIX ).

v THPCYTH3M — pPOCT BOJIOC Ha Telle 10 MYXKXCKOMY THIy. [IpHumHa: TUIEepIpOIyKIUs
aHJIPOT€HOB M peanu3anus ux 3¢p¢eKTos.

v MackyJIuHU3aIHs — Pa3BUTHE MYXCKHX BTOPHYHBIX MMOJOBBIX MPH3HAKOB Y WHIHUBUIOB
TEHETUYECKN XEHCKOro rnona. [IpuumHa: BBICOKHH YPOBEHb AHJAPOTEHOB B KPOBH M HX
JIEMCTBHE HA TKaHU U KJIETKA — MMUILECHHU.

v PaHHee JIO)KHOE [OJIOBOE CO3PEBAaHHE MAIBYMKOB [0 H30CEKCYaIbHOMY THILY.
[TposiBnseTcss mpexaeBpeMeHHbBIM (OPMHPOBAHUEM BTOPUYHBIX IMOJIOBBIX MPHU3HAKOB U
HApy)XHBIX TIOJIOBBIX OPraHOB, COXPAaHEHHEM TEeMIla pPAa3BUTHS TOJOBBIX KeENE3,
CBOWCTBEHHOTO JaHHOMY BO3pacTy (OTCYTCTBHE CIepMaToreHe3a) M HU3MEHEHHEM
TEJIOCTIOKEHHsI (HU3KUH POCT, CHIIBHO Pa3BUTas MYCKYJIaTypa, KOPOTKHE MYCKYJIHCTBIC
HOTH — (heHOMeH «peOEHOK—I epKyecy).

IIposiBiieHus, CBOMICTBEHHBIE CObTEpsAOLIeH popme.
ApTrepuanpHas THIIOTEH3USI — CTOKoe cHKkeHne AJl Hmxe HopMbl. Hepenko ormeuarorcst
KoJtanchl. IIpuymHBL: THUNOHATPUEMHS, THUIEPKATUEMHS, TUIOBOJIEMUS, THIIOTHApPATALMS
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opraHu3ma BCJEACTBHE AehUIIUTA aTbJOCTepOHA U ero 3(P¢PEeKTOB Mo peryssiuu BOJIHO-COJIEBOTO
oOMeHa.

IIposiBjieHus1, XapaKTepHbIe /1Jisl THIIEPTeH3UBHOMH ()OPMBI.
ApTepralibHas TUIIEPTEH3HsI — CToWKoe yBenudeHue AJ] Bbime Hopmbl. [IpudmHa: M30BITOK B
KpOBHU MUHEPaTOKOPTUKOU 1A 11-1€30KCUKOPTUKOCTEPOHA npu HEJI0OCTAaTOYHOCTH
11-runpoxcumnassl.

I'mnepkarexosiaMuHeMust

['unepkarexonaMuHeMuss HAOMIOAAETCA MPU OMYyXOIsIX M3 XpoMapPUHHBIX KIETOK —
(beoxpoMonTOMax, Pa3BUBAIOIIUXCS KaK U30JUPOBAHO, TAK M IPU HEKOTOPBIX (hopMax ceMeitHOTro
MOJINAHAOKPUHHOTO aJIeHOMATO3a.

[IposiBneHus runepkarexoiaMuaeMun puc. 15.

:i—' MnepkaTtexonamuHemns|
A 4 ¢

AptepuantHas ||| TuneprenamsHbie ||| Tuneprivkemus | |[Tunepnunuaemus|

rMnepTeHsns Kpu3bl A
v v MoBblleHne Opyrue:
OcTpble rMnoTeHsnBHble HapyeHus KOHLeHTpaLum - NOTNIMBOCTb
peakumn ¢ obmopokamu | | puTMa cepaua meTabonuTos - peTuHonaTuu
KaTexonamuHoB| |- noxygaHue

B MOYe - Tpemop

Pucynok 15. — OcHOBHBIE IPOSBIECHUS TUIIEPKATEXOIAMUHEMUN
npu GeoXpoOMOLUTOME.

OcTtpas ToTaJIbHASI HEIOCTATOYHOCTH HAAMIOYEYHHKOB (CHHAPOM YoTepxayca-
@puapuxceHa) MO>KET BO3HUKATh IPU HEKOTOPHIX NHPEKIIMOHHBIX 00JIE3HSIX WM HApYILIECHUSIX
KpoBooOpalieHus. B cBsi3u ¢ ObICTPBIM BbINaZieHHEM (YHKIUU HAAIOYEYHUKOB pa3BUBACTCS
KOJIJIATC, U OOJIbHBIE MOTYT YMEPETh B TE€UEHUE MEPBBIX JKE€ CYTOK.

BoJie3nb Anaucona (1iu 6ponsoBasi 00J1e3Hb) — XPOHHUYECKAs IEPBUYHAS HEIOCTATOUHOCTD
KOpbI HaJINIOYEYHUKOB, BO3HUKAET MIPU JIBYCTOPOHHEM IMOPAXKEHUN HAIIOYEUHUKOB, TPUBOISILEM K
YMEHBIICHUIO (WJIH TPEKPAIICHUI0) CEeKPEeIHH TIIFOKOKOPTHKOWAOB M MHUHEPAIIOKOPTHKOUIIOB. B
90% ciyyaeB — ayTOMMMYHHOE MOpaXeHUE KOPbI HAJMOYEYHHKOB, 32 HUM 10 YacTOTE CIEIYyeT
TyOepKyIés.

Pa3znnyaroT nepBUYHYI0, BTOPUYHYIO U ATPOreHHYIO (pOpMBI 0051€3HU A0JUCOHa.

* [lepuunast ¢dopma (kene3ucras, HaANOUEUHHKOBas) Oone3Hu Aodducona 0O0ycCIOBIIEHA
HNOpakeHUEM HAJIOYEYHUKOB, CONPOBOXIAIOUIMMCS THOEIbI0 €ro KJIETOK (IIPEeUMYIIECTBEHHO
KOPKOBOTO BEIIECTBA) U JeUIUTOM KOPTUKOCTEpOUAOB. [IprunHbl nepsuyHOM (HopMbl OosIe3HN
Aooucona npuBeieHbl Ha puc. 16.

[Mpu4rHHBIE dhakTOpPbI

HaANO4Ye4YHNKOBOW HeJOCTAaTOHMHOCTH ﬁ
I MepsuyHoit: | | BTOpU4HOIA: ‘
v v v v v
TyGepkynéaHoe BpoxaéHHas Onyxonu unm onyxonu nwemus
nopaxeHue runonnasus | || ux meractasel rmnotanamyca runodusa
v A 4
WNHTOKCUKaLIMK BpoxaéHHas HegoCcTaTouHOCTb KpOBOM3NUSAHNE onyxonu
aMUNonao3 I depMeHTOB CUHTE3a CTEPOMA0B B rmnocua ! runocumaa
UMMYHHas BpoxpaéHHas runoceHcutmsaums obny4eHve B obnactu runogusa
ayToarpeccus K AKTI n/vnu runotanamyca

Pucynoxk 16. — OcHOBHbIE TPUYHHBI XPOHHUYECKON
TOTaJIbHON HEJJOCTATOYHOCTH HAIIIOYEUYHUKOB.
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* Bropuunas  ¢gopma  (ueHTporeHHas, TumoTalamo-runoduszapnas)  Gopma  BbI3BaHA
[CHTPOTCHHBIMH DPAaCCTPOWCTBAMH B CHCTEME HEHPOIHIOKPUHHON PETyJSIUN — MOpaKEHUEM

rurnoTagamyca u/umu runodusza. DTO CONMPOBOXKIAETCS ACPUIUTOM KOPTUKOIMOEpUHA H/HIIH
AKTT.

* SItporenHas ¢opma Oosie3HU AOOucona SBIAETCS CIEICTBUEM IPEKPAlCHUs BBEJICHHUS B
OpraHu3M KOPTHUKOCTEPOHMIOB IOCHIE JJIMTEIbHOIO MX IPUMEHEHUs C Je4yeOHOM Lenblo.
PasBuBaroieecs npu 3ToM cOCTOsSIHHE 0003HAYaOT KaK «CUHIPOM OTMEHBI KOPTUKOCTEPOMIOBY
WIA STPOTEHHAs HAaJAMOYEUYHUKOBAas HEAOCTaTOUYHOCTh. OOYCIOBIEHA MPOJOHKUTEIBHBIM
yrHeTeHHueM (yHKIMU TUIoTalaMo-TUIIO(PHU3apHO-HAAIIOYEYHUKOBOH CUCTEMBI U aTpoduell KOpsl
HA/MOYEYHUKOB. [JIaBHBIM TMPOBOLMPYIOMUM (AKTOPOM STPOTEHHOW  HAAMOYECYHHKOBOM
HEI0CTaTOYHOCTH SBJISIETCS CTPECC, 0COOEHHO 3aTAHYBILIUICS.

[TposiBneHus sTporeHHoi GopmMbl 60Je3HN A0JuUcoHa IpeCTaBICHBI Ha puc. 17.

|,D,e(.bI/ILl,I/IT ropMOHOB Haano4Ye4YHKoB n/vnu YYBCTBUTEJIbHOCTW KIETOK K HI/IMI

MbiweyHas cnabocTb, ||| TMnepnurmeHTaums YMeHbLUeHne | FemokoHueHTpauws |
YyTOMISIEMOCTb KOXW U CIIN3UCTbIX 0BOSIOCEHUsI Tena
A A 4 A A
ApTepunansHas Monnypus Mnornagparaums Hapywenus
rMNoTeH3ns opraHusma MOIOCTHOTO U
MembBpaHHOro
nuLLeBapeHust

Pucynok 17. — OcHOBHBIE ITPOSIBIICHUSI XPOHUUECKON HAIIOUEYHUKOBOW HEJOCTATOYHOCTH.

Haano4yeyHuKoOBbBI KpPU3

K OCTPOMHENOCTATOYHOCTH KOPBI HaJAIIOYECYHUKOB OTHOCATCS TUII0APEHATIOBBIN
(HaIMOYEYHUKOBBIN) KPU3 U aJIIUICOHOB KPU3 — OCJIOXHEHHUE 00J1e3HU A00ucona.

e [IpuunHsIL.

t Pa3pymienne 000MX HaJANOYEYHUKOB TMpU TpaBMe (Hampumep, HpU aBTOMOOMIIBHOM
karactpode, maeHUH ¢ OOIBIION BHICOTHI, TOTIAIaHUH T10]] 3aBaJIbI).

t JIByCTOpOHHEE KpOBOM3IUSHHE B MO3IOBOE BEUIECTBO M TKaHb KOPbI HAaAIIOYEUHHUKOB
(HampuMep, B pojax, MpH Mepeo3UPOBKe relaphHa, OCTPO MM MOJHUEHOCHO MPOTEKaroIeM
cercuce). B mocnenHeM ciydae roBopsT o cUHApoMe Yomepxayca-Ppuoepurcen.

+ Ynanenue HAANOYEYHHUKA, MMOPAKEHHOTO TOPMOHONPOIYHAPYIOIIEH OITYXOJIBIO.
HCI[OCTaTO‘-IHOCTI) PasBUBACTCA B PE3YJIbTATC T'UIIO- HIIHU an0(1)I/II/I KOPKOBOT'O B€IICCTBA
BTOpPOT'O HAATIOYCYHHUKA.

[IposiBeHust ocTpOi HEAOCTATOYHOCTH KOPHI HAIMOUYEYHUKOB MpEeACTaBIeHbl Ha puc. 17.

l—{ HapgnoyeuyHvkoBasi HE4OCTAaTOYHOCTb }—l

OcTpas Mnorngparaums HepocrtaTtouHoCTb N Konnancel,
rMnoTeH3ns opraHvama CHCTEMHOTO 06MOpOoKM
KpoBOOOpaLLeHNs

Pucynox 18. — OcHOBHBIEC IPOSIBIICHUS HAIIOYSYHUKOBON HETOCTATOYHOCTH.

I'mmoanbaocrepoHu3mM
[TposiBneHus TUIOAIBIOCTEPOHU3MA MPEACTaBIeHBI Ha puc. 19.

l—{ MMNoanbAoCTepOHN3M }—l

MnoHaTtpriemusi ||| ApTepuanbHas ||| MbiweyHasi cnabocTb,
TUMNOTEH3US YyTOMIISIEMOCTb

A 4 A
|M'unepkanvemus| | Bpagvkapams |
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Pucynok 19. — OcHOBHBIE ITPOSBIIEHUS TUIIOAIBIOCTEPOHU3MA.

MATO®HU3UOJIOT Ul U TOBUTHOM KEJIE3BI
I'unogyHKuMs IMUTOBUAHOM Kejle3bl
I'mnoTrpeo3 — reTeporeHHbIl CHHIAPOM, XAPaKTEPU3YIOLIUICS CHHKCHUEM WM IOJHBIM
BoinagenneM ¢yHkuuu LK u n3menenusiMu GyHKIUH pa3IMyHbIX OPTaHOB M CUCTEM.
OTHoN0rHYecKas KilacCupuKamus:
1. TlepBuuHBIN TUIIOTUPEO3 — OOYCIIOBIIEH MOpaxxeHueM camoit LIK
— BpOXKJICHHBIN
— IpUOOpETEHHBIN
2. BropuuHbIif rUTIOTHPE03 — 00YCIIOBJICH MopaxkeHueM runodusa u camxeHuem TTT.
3. Tperuunslif TUIIOTHPEO3 — OOYCIIOBJIEH MOPAXKEHUEM THIIOTAJIaMyCa M CHI)KEHHEM CHUHTE3a
THpeoIMOeprHa
4. llepudepuueckuil TUNOTUPEO3 — OOYCIOBJIIEH HMHAKTUBALMEH THUPOUJHBIX TOPMOHOB B
Iporecce LUPKYIALUUM WIM CHI)KEHHsS 4YyBCTBUTENIBHOCTU NepUPEpUUEecKUX TKaHEeH K
TUPOAHBIM TOPMOHAM

IlaToreHes: HEIOCTaTOYHOCTb (PYHKLIHMU TUPEOUJHBIX TOPMOHOB MPUBOIUT K CHUIKEHHUIO
OCHOBHOTO OOMEHA, HAKOIUJICHHIO IVIMKOT€HA, CHWKCHMIO WHTEHCHUBHOCTU JIMIIONU3a M CUHTE3a
OenmKoB, K OOIIEMYy CHIDKEHHIO YPOBHS OMOIHEpreTHKH opranm3ma. HaOmromaercs M30BITOYHOE
JIETIOHUPOBAHUE KHUCIIBIX INIMK030aMUHOIIMKAaHOB (I'AI) BO BceX ClosIX KOXH, a Tak kK€ B ceple,
JIETKHUX, MOYKaX, CEPO3HBIX MONOCTAX. [IperMyI1ecTBEHHO HAKAIJIMBAETCsl THAIypOHOBAsi KUCIIOTA,
B MEHbIIEH cTeneHu- XoHapouTHHcepHas. W30biTok T[Al’ MeHseT KOIOMIHYIO CTPYKTYpY
COECMHUTENIbHON TKaHU, YCWJIMBAaeT €€ TuAPO(QUIBHOCTh M CBSA3BIBAET HATPUM, B YCIIOBUAX
3aTpyAHEHHOro JMM(pOOTTOKa (opmupyst Mukcenemy. HapymieHne wmerabonus3M —yIieBOAOB
MPOSIBIISIETCSl 3aMEUICHUEM BCAChIBaHUS IJIIOKO3bl B KHIIEYHUKE U 3aMEAJICHUEM IIPOLIECCOB
OKHCIIUTEIBHOTO (pochopruiInpoBaHus, YTO C OAHON CTOPOHBI MPUBOAUT K JUCIIETICUH, C APYTON — K
aKTUBallMM TIIMKoNu3a. BcrnencrtBue 3aMeUieHHs WHTEHCUBHOCTH JIMIOJIM3a Pa3BUBAIOTCS
TUIIEPX0JIECTEPUHEMHUS], TUIEPTPUITULIEPUIEMHUS, JTUITONPOTEUAEMHUS, YTO CIIOCOOCTBYET Pa3BUTHUIO
U TPOrpeccUpoBaHMI0 arepockiepo3a. CHMKEHHE DSHEPreTMYeckoro oOMeHa MpPHUBOAUT K
MHTUOMPOBAHUIO TPOLIECCOB CHHTE3a BO BCEX OpraHax M TKaHAX C IMOCIEAYIOUMM pa3BUTHEM
TUCTPOUYECKUX  W3MEHEHUHM, HapyllaeTcss HOpPMalbHOE KpPOBETBOpPEHHE  (pa3BUBAECTCS
JU33PUTPONIOITUYECKAsT HOPMOXpOMHasi aHemus). Jluctpodudecknue MpoIecchl COMPOBOXKIAIOTCS
HapyLIeHUSIMH MUHEPAJIbHOTO 0OMeHa (TMIOKaJIMeMus + TuIepHaTpueMus), CHUKEHUEM (YHKIMH
IpYTUX JHIOKPHHHBIX keye3: yMeHbmaerca npoxykuus CTI, xkopTusona, MOJOBBIX TOPMOHOB.
Mertabonnueckue HU3MEHEHUs U JUcTpodus BBI3bIBAIOT HAapyLIeHWs Mpoiudepanud |
1 QepeHIUPOBKY TKaHEH MO3ra, YIHETAIOT BBICIIYIO HEPBHYIO AEATEIbHOCTb, CHOCOOCTBYIOT
Pa3BUTHIO TUCMETA00INYECKON TOJTUHEBPOIIATHH.

KinuHuka: aguHamus, anarus, 3aMeUIeHME pedd, MMKCEIEMaro3Has OTEYHOCTb, JIUIO
OIyTJIOBaToe, KoXa OieqHoBaTo-KeyTas, cyxas, C TUIEepKepaTo3oM, CHHIpoM XoddmaHa
(runepTpodusi MPOKCUMANBHBIX MBI + MBbIIIEYHAs Cla0oCcTh, OOJE3HEHHbIE CMa3Mbl +
CKOBaHHOCTh TMoOcje (pu3nueckoil Harpy3ku + 3aMeUieHHOe pacciabieHue + Opaaukapaus),
MUOKapauoauctpodus, Hepeako Al, aucrnenTHYECKHE 3amopbl BIUIOTH [0 MapaMTHUECKON
KMIIeYHOM HenpoxoauMmocT, cHmkeHne CK® no XIIH u nporemHypnn, MOHOHEMponaTuw,
NapecTe3ud, CHIKEHWE WHTEJUIEKTa, KPHUTUKH, 3aTOPMOKEHHOCTb, COHJIUBOCTH, 390KOCTH,
nenpeccusi, Hepenko — Open, TalUTIOUMHAIMU, aMEHOpes, CHIKEHUE JHOWUI0, HWMIIOTEHIIUS,
NPEPACONIOKEHHOCTh K aTepoCKiIepo3y, AuadeTy, HHQPEKIHOHHBIM 3a00J€BaHUAM, JAPYTHM
SHJAOKPUHOIIATHUSM.

KpaliHuM nposiBIEHHEM TMIIOTHPO3a SIBISETCS TUIIOTUPOMJHAS KOMA — TSKEJIOE COCTOSIHHUE
BBI3BAaHHOE HapyIlIEHHWEM BCeX BHJIOB OOMEHa, PEe3KMM YTHETEHUEM OKHCIUTENIbHBIX MPOILIECCOB,
TUINOKCUEH W TPOSBIAIOLIEECS  yTpPaTOd  CO3HAHUSA, TUIOTEPMUEH,  IOJUOPraHHON
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HEJOCTaTOYHOCTHIO.

Muxkceaema — Tspkénas GopMa rUnoTHPE03a, pa3BUBAIOIIAACS, KaK MPABUIIO, Y B3POCIBIX
U TOJAPOCTKOB. XapakTEPHbIM MPU3HAKOM MHUKCEIEMBbI SIBISIETCA CIHM3UCTBIM OTEK KOXU H
IIOJIKOYKHOW KJIETYATKH, TP KOTOPOM OTCYTCTBYET SIMKA IPU HAJAaBJIMBAHUU.

Kperunusm — CcuHIpOM, KOTOpBIA pa3BHBaeTCd y JeTed B CBSI3U C TOJHOHU
HEJOCTATOYHOCTBIO IUTOBUAHON Kesae3bl. KpeTuHU3M XapakTepus3yercs BhIPaXKECHHOU 3a1EP:KKOU
pocta U CBOEOOpa3HON BHEIIHOCTHIO 0OJbHOrO. B OCHOBE KpeTMHU3Ma — aria3usi IUTOBUIHOM
JKEJIE3bI.

I'mnepyHKums IUTOBUAHOM Kesle3bl

I'mneprupeo3 — mnarogoru4ecKkoe COCTOSHUE, CUHAPOM, pa3BUBAIOIIMICA B PE3YNbTaTe
rUnepQyHKINHA IIUTOBUIHON KEJIE3Bl.

JAud¢y3ubiii Tokcuueckuii 306 (JIT3) — ayroummynnoe 3ab6oneBanue 11K, pasBuBatomeecs y
TeHETHYECKU MPEPACTIONOKEHHBIX K HEMY JIUII, XapakTepusymomnieecst 1u(py3HbIM YBETHICHUEM U
runeppynkiuei DK, a Tak ke TOKCMUECKUMH HM3MEHEHHUSIMH OpPIaHOB M CUCTEM BCIIE/ICTBUE
TUIEPIPOAYKIIMU THPEOUAHBIX TOPMOHOB.

OTHOJOIUA: TeHETUYECKOEe ayTOMMMYHHOE 3a00JieBaHHUE ¢ MOJIMICHHBIM HacieoBaHUeM. Puck
pasButus T3 accomuupoBan ¢ psgoM ¢akropoB: Hamwmuue T3 u TUPEOUAHOW NATOJIOTHUH Y
ONMOKaUIMX POJCTBEHHUKOB, HOcHTeNbcTBO aHTHUreHoB HLA-Bg, DR3, DWsi. Tpurrepasivu
dakTOopaMu SIBIISIIOTCS: TICUXWYECKHE TpaBMbl, HH(peknoHHble 3a0oneBanus, UMT, Ooneznu
BEPXHHUX JIbIXaTEJIbHBIX IIyTEH.

ITatorenes:

AyTOMMMYHHBI IIPOLECC Pa3BUBACTCS M3-3a HECKOJIBKUX 3BEHbEB. Y Jml crpagarommx T3
HaOdromaercss  BpPOXAGHHBIM — nedunur  cympeccopHoil  ¢yHkumun — T-numdonurtoB. M3-3a
CyIpeccOpHON HeA0CTaTOYHOCTH JUMdoruThl cuHTe3upyroT WJI u y-unrepdepoH B TOM 4ucie U B
npeJenax 310poBbIX TKaHeH. J[aHHbIe CUTHAIbHBIE MOJIEKYJIbI HHAYLUPYOT 3Kcnpeccuto HLA-DR-
AHTUTCHOB Ha TMOBEPXHOCTH KIeTOK ¢ommukynapHoro snutenus DK, Knerkm ¢ nanHbBIMEH
perienTopaMust pacrosHaroTcss T-nuM@ouuTaMu Kak dyxkepoaHele. B ycnmoBusx aeduumrta
Cynpeccuy MOosBISAIOTCS (HopOHIHbIEe («3amperieHHble») KIOHbI T-TMM(OIMTOB, KOTOpBIE BELYT
cebs kak T-xennepsl U criocoOcTBYIOT cuHTe3y AT Kk kommoHeHTam LK.

ITpu AT3 B-nmumdornuramMu BeipabaThIBaeTCss CMECh U3 3-X BUIOB aHTUTEI:

1. arOHUCTOB PELENTOPOB 2. AHTArOHUCTOB PELIENITOPOB 3. HEAHTATOHHUCTOB PELIENITOPOB

Takum o0pa3zoM, HekoTopble KOMIOHEHTHI DK HCHbIThIBaIOT M30BITOYHYIO CTUMYIALUIO,
npyrue ONOKHUPYIOTCS aHTarOHWCTaMH, B TPEThEM Cily4yae — HaOI0AaeTcss KOHKYPEHLUS MEXIY
pEaJbHOM  CUTHAJIBHOM  MOJIEKYJIOM, TIpEIHAa3HAYEHHOM KJIETKE MHIIEHM UM  HHEPTHBIM
ayrouMMyHHbIM AT. Beaymiyto ponbs B marorenese JIT3 urpator AT BbI3bIBatONIfe CTUMYJUISLIHIO
peuentopoB: LATS- ¢aktop u poct ctumynupyromue Ig. LATS-pakTop cTUMyIHpyeT CHHTE3
TupeonHbIX ropmoHoB T3, T4 Bmioth 10 TupeoTokcuko3a. PCU ctumynupyroT peuentopsl K
MHCYNUHONoA00HOMYy (akTopy pocta I w/mmu comaromenuny C, uto mpuBoAMT K auddy3sHOMY
yBenuuenuto [IDK. WM3-3a KOHKypeHTHBIX OTHOWIEHHWH ayTo-AT W CHTHaJbHBIX MOJIEKYI
MOBBIIIACTCS nepugepuieckas KOHBEPCUSI TUPOKCHHA B TPUHOATHPOHUH, YTO YCYTyOJsieT TeueHue
0omne3Hn. AyTOMMMYHHOE TIOpakeHue HalmronaeTcs He Toibko B npenenax K. «Mumenbro» st
ayTo-AT cTaHOBSTCS Tak k€ HEKOTOpbIEe TKaHH, uMmeromue peuentopsl K TTI. Tak cunres ayro-AT
npoTuB peuentopoB K TTI' Ha MOBEPXHOCTH KIIETOK INMa3HBIX MBI (PpuOpPOOIACTHl SHIOMUBHS)
BBI3BIBACT CTHUMYJSLUIO MPOAYKLUUH COETUHUTEIHHOTKAHHBIX KOMIIOHEHTOB B peTpoOysibOapHOM
KJIETYaTKe, YTO IMPUBOAUT B JajbHeieM K oreky u ¢pubposy. Ilox neficTBueM HUTOTOKCHUYECKHUX
JTUMQOIIUTOB MPOUCXOIUT NOBPEXKICHUE pPeTpoOynpOapHoil kietuarku. [lox nelicTtBueM ropMoHOB
K nmoBeimaercst ywyBctBUTENbHOCT CCC M HEPBHOM CHUCTEMBI K BO3JEHCTBUIO KaTEXOJIaMHHOB,
yepe3 nojaasieHue akTUBHOCTH MAQO M HEMOCPENCTBEHHOE BO3JEHCTBUE TUPOKCMHA HA MHOKApI.
DHepreTuveckue NoTpeOHOCTH cep/illa He MOKPHIBAIOTCS BO3MOXKHOCTSIMU 110 JIOCTaBKe CyOCTparoB.

Pa3BuBaroTcs MIIEMUYECKUE U3MEHEHUST B MUOKAp/IE.
B pesynbrare NOBBINIECHHA CHHTE3a THPEOMIHBIX TOPMOHOB, 3HAYUTEIBHO YBEINYMBACTCS
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CKOPOCTb TOTPEONICHUS] JHEPreTHUECKUX CyOCTpaTtoB BO BCEM OpraHH3Me, CTUMYIHPYETCS
DIMKOJNN3,  DIIOKOHEOTeHE3,  JIMMOJU3,  MOSIBISICTCS ~ TUNCPIIMKEMHUsS,  YBEIMYHUBACTCS
Terionponykuus. M3-3a ycuneHus karaOoiu3ma pa3BUBACTCS THPCOTOKCHYECKAsh MHUOIIATHS,
BIUIOTb JIO Mapannya. B pe3ynbrare HemocpeIcTBEHHOTO JeCTBHS N30bITKAa THPEOUTHBIX TOPMOHOB
YCKOPSIETCSl MOTOPHKA KHIICYHHKA, CHIKACTCSI KHUCIIOTHOCTD JKEIYJOYHOTO COKa, OCTEOIOPO3.

Hapyienue merabonn3ma yrieBo0B, )KUPOB U OSJIKOB PUBOAUT K Pa3BUTUIO TUCTPODUUECKUX
HPOLIECCOB B IEUCHN (JKHPOBAasi AUCTPOQHS BILIOTH J0 LUPPO3a), BOBICUCHUIO B MATOJIOTHYCCKUIT
IpoLEeCC IO MEXAaHM3My OOpaTHOM CBA3M JAPYTMX 5SHIOKPUHHBIX OPraHOB (HAaIIOYEYHUKH,
HOJDKEITYIOUHAsT JKeJIe3a, TIOJIOBBIC JKEJIe3bl).

KinHuka: moBbIICHHAS BO30YIUMOCTb, CYCTIMBOCTh, MIOCTOSIHHAS MTOTJIMBOCTD, YyBCTBO XKapa,
HOXYyJaHHe, TPEMOp, MBILIEYHAs CI1a00CTh, KOXKa MsTKas «0apxarHas, IpeTHOnaibHas MUKCHIeMa
(BcnenctBue u30bITKa MykomonmucaxapuaoB), UK muddy3no ysennyena, nHabmonaeTcs
THPEOTOKCHYECKas OpTambMoONaThs: 3k30(TaibM, HapyIeHUe (HYHKIUH [T1a30/IBUTaTeIIbHBIX MBI
U BCIIOMOTaTEIbHOTO ammapara rjia3a, MOCTOSHHAs TaKUXKap/us, paclIMpeHUE TIpaHMIl Cepila,
apUTMHS JIbIXaHUS, IOHOCBHI, BO3MOXKHO PpAa3BUTHE JKCIATYXH, DACIIMPEHHE TPAHUIl ICYCHHU,
OCTEOIOPO3, HAPYIICHHUS MTOJIOBOM (BYHKIMU, CHIKSHHUE JTHOUIO.

IlaTodusnonorus okoJOIMTOBUAHBIX KeJie3

I'unepnapatupeo3 - CHHIPOM, BBI3BIBAEMbIN yCUIEHHEM (QYHKIMU MapariuTOBHIHBIX
xene3. Berpewaercs npu naparupeousiHoM auctpoduu (EpBUYHBIM TunepnapaTupeos, 00JIe3Hb
Pexnunrxaysena). B ocHoBe 3Toro 3aboseBaHus JeKUT 00pa3oBaHKE aJleHOM B OKOJIOIIMTOBUIHBIX
xene3ax. [loHmKeHHe ypoBHS KaJbIMA B IUIa3ME KPOBH TAKKE CTUMYJIHPYET (DYHKIHIO KEJIE3Bl.
[TosTOMy HpOMCXOIAT BTOPUYHAS TUIEPIUIa3Us U TUNEpOYHKUUA 3TUX KeJe3 MPH MEePBUYHOM
HapyleHUH QYHKIUHU OYEK, HEJOCTATKE KalbIMs B MHUILE, IOTEPS €ro BO BpeMsl OEpEMEHHOCTU U
JIAKTaluy, IIpU MIOHOCAX, aBUTaMuHO3¢ D.

IIpn BbIpaXXKEHHOM TIHMIEpHAPATHPEO3€ KOCTHAs TKaHb TepsAeT Kainpuui. Pa3BuBaercs
OCTEOI0pO03, KOCTHAs TKaHb 3aMeHsAeTCsl pUOPO3HON, CTAHOBUTCS MATKOM (OCTEOMAIISIINSA).

B TkaHsX 5nakTar M UMTpAT KaJbLUs JIETKO OKUCISIOTCS, MO3TOMY KalblIMH BBINAAAET B
0CaIoK, 00pa3ysl KalblIUEBble OTJIOKEHHUS. DTOT MpOLECC UAET M B IOYKAX. YBEIUYHUBACTCS
BBIBEICHUE KaJIbLIUA C MOYOM, YTO NMPUBOAMT K MOJUYPUH M TUINOTOHUM Mouyu. OJHOBPEMEHHO
MIPOUCXOUT OOBI3BECTBICHUE KIETOK KaHAIBIMEBOTO MUTENUS U BbINaJieHHe (POCHOPHOKUCIBIX U
YIJIEKUCTIBIX COJIEH KanblMsl B MPOCBETEe KaHablieB. MIHOTIA ATO sBIsSETCS OCHOBOM 00pa3oBaHUA
KaMHEH B MOYEBOM TpakTe. B pe3ko BBIpaXXEHHBIX CIIy4asx THUIEpIapaTupeo3a HapylleHHe
(GYHKIUY OYEK IPUBOJUT K AaHYPUU U YPEMUH.

I'unonapaTupeo3 -  CHHIPOM,  pa3BUBAIOLIMIICS  NpU  yTHETEHUM  (PYyHKUIUHU
MapalUTOBUIHBIX kee3. CUHIPOM, BOZHHMKAIOIIMM IIPU PE3UCTEHTHOCTU opraHa-muieHu k [II,
0003HAUYalOT Kak mceBgorunonaparupeos. Hanbornee BblpakeHHBbIE SBJIECHUS TUIONAPATUPEO3a
Pa3BUBAIOTCS NPU MapaTUpeouPKTOMUN. [Ipu 3ToM y cobak, Komek, 00e3bsH B 3KCIIEPUMEHTE U Y
yenoBeKa (IpH CIIy4aiiHOM yAaJI€eHUH BO BpeMs OIepallii TUPEOUIIKTOMUN) Pa3BUBAIOTCSI OCTPhIE
ABJICHHUS, OOBIYHO CO CMEpTeNbHbIM HUcXonoM. KapTuHa HapylleHU#l XapakTepuzyercs
MOBBIIIEHUEM MBIIIEYHONH BO30YyIMMOCTH BIUIOTh 1O pa3BUTHUS MPUCTyNa TETAaHUU B BHUJE
MEPUOANYECKH BO3HMKAIOIIMX TOHMUYECKHX M KJIOHHUYECKHX CyNOpOI C HapyLIEHUEM JIbIXaHu,
CepJICYHO-COCYIUCTON JAESITENTbHOCTH, YCHJICHHEM MOTOPUKU JKEIYJOYHO-KUIIEYHOTO TpaKTa,
pa3BUTHEM NUPOJIO- U JJAPUHTOCTIa3Ma.

IMATOPU3NOJIOI' U ITOJIOBBIX KEJIE3
Hapymenune ¢pyHKumii ’KeHCKHX IOJIOBBIX kKeJjie3
3aIepKKOH MOJIOBOTO CO3PEBAHMS CUUTAETCS] OTCYTCTBUE BTOPUYHBIX MOJIOBBIX NPU3HAKOB
K l4-netHemy Bo3pacTy, a TakkKe OTCYTCTBHE MEHCTpyaluil k 16-1metHeMy Bo3pacty (IepBHYHAs
aMeHopesl) IPU HATMYUH BTOPUYHBIX MOJIOBBIX IPU3HAKOB.
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IlepBUYHBII TMNIOTOHAAN3M (SMYHUKOBBIN, TUTIEPTOHAOTPOIHEIN). SBIsSETCS ClIeaCTBUEM
HaCJIelyeMOH, BPOXKAEHHOM WM IPUOOPETEHHOM SIMYHUKOBOM HenoctaTouHocTH (puc.20).

| MpnunHHble dakTops! |

Hacnenyemow n/unv BpoxaEeHHoN MpnobpETEHHOW HEAOCTATOYHOCTH
HeOoCTaTOYHOCTU ANYHUKOB: ANYHUKOB:
v v v
avcreHesms UMMYHHas nyyesoe
ANYHUKOB ayToarpeccusi BO3JeNncTeune
A4 A 4 A4
cvHapom llepewesckoeo- MHMEKLMOHHOE oochopuT
TépHepa nopaxeHwue
v
MyTauus reHoB, KOAMpyLMX XuMuKo-TepaneBTUYecKe cpeacTea
epMeHTbI CMHTEe3a
MOnoBbIX FOPMOHOB

PI/IC}/HOK 20. — OcHOBHEBIE IMPUYUHBI ICPBUYHOI'O TUIIOTOHAAMU3MA JICBOYCK.

I'mnopyHkuus SMYHUKOB

OHJOKPUHHAS HEAOCTATOYHOCTh SUYHUKOB MOJPA3/AEISAETCS Ha IEPBUYHYIO U BTOPUYHYIO.

IlepBuyHasi IMYHUKOBAsI HEJOCTATOYHOCTH (NEPBUYHBIA T'MIIOTOHAJU3M) — COCTOSIHMS,
00yCJIOBJICHHBIC TATOJIOTHEH SIMYHUKOB M 3aKJIIOYAIONIMECS B HEAOCTATOYHOH MPOIYKIHUU HMHU
IIOJIOBBIX TOPMOHOB, @ TAaK)K€ HapyLICHUSAMH MEHCTPYaJbHOIO LMKJIAa. B CBSA3M ¢ 3TMM B KpPOBH
00Hapy>KUBAIOT KOMIIEHCATOPHO yBeianmueHHbIH ypoBeHb @CI. IIpudnHbI T€ XKe, YTO U NEPBUIHOTO
TUIIOTOHAU3Ma, BBI3BIBAIOIINE 3aJEPKKY I0JIOBOIO Pa3BUTHUSA y I€BOYEK.

BropnuHasi HeZOCTATOYHOCTHb (BTOPUYHBIM, WM BHESIMYHUKOBBIA THUIIOTOHAINU3M)
ABIISIETCA pe3yibTaToM jAeduuuTa 1100 rOHAJO0JUOEPHHOB THIOTAaMyca, JU00 TOHAJZOTPOIHBIX
TOPMOHOB ajieHorunodu3a. [[pudnHeI TE K€, YTO ¥ BTOPUIHOTO TUIIOTOHAIU3MA.

IIposiByIeHus1 NEPBUYHON U BTOPUYHON DHIOKPHUHHON HEIOCTATOYHOCTH SIMYHUKOB: HAPYILIEHUS
MEHCTPYaJIbHOTO LIUKJIA, aMEHOpes, OecIuioane.

I'mneppyHKkuus SMYHUKOB
OHJOKpUHHAs THUINEPPYHKIUS SHMYHUKOB XapaKTepU3yeTcs THIEepaH]IporeHuer Hiu
rurnepacTporenuen (puc. 21).

[Buab! runepcyHKLMM SUHHIKOB Y XKEHLMH U €8 OCHOBHbIE MPUYMHbI|

4
| Tunepanaporexms | [Tnnepactporetwsi|
OCHOBHbIE MPUYMHBI: OCHOBHbIE MPUYNHBI:
- rUnNepnpoayKums NonnbepuHa - TpaHchopMaLms B KOXe 1
- TUNepceKpeLms aHapPOreHoB KMPOBOW KrieTyaTke nabbiTka
HaAnoYeYHNKaMm aH[POreHOB B 3CTPOreHbl
- TUNEePUHCYNIMHEMMS
- OMyXOMNK ANYHINKOB
- HE[JOCTATO4HOCTb

3B-rnapokcmcTepons AernaporeHasbl
Pucynok 21. — Buapl runepyHKIMHA SUIHAKOB U €€ OCHOBHBIC IPUYHHEIL.

Hapyumenne ¢pyHKuMil My>KCKHX I0JIOBBIX JKeJle3
I'unoroHaan3m (rUMOQyHKIUS MOJIOBBIX XKeJe3) MPOsBISAETCs MO0 yrHeTeHHEM (YHKLIUU
CEMEHHBIX KaHAJIbIEB 03 HapyleHUs NPOMYKIIMH aHIPOTEHOB, JHOO HEIOCTATOYHBIM
o0pa30BaHHEM STUX TOPMOHOB, JINOO COUYETAHUEM O00OUX TMPOIIECCOB.
Kacrpauus. HawmOosnee moiHbIE TPOSBICHHUS TUIOTOHAIAM3Ma Pa3BHBAIOTCSA ITOCIE
yllaleHusi MOJOBBIX jkene3. KacTpamus B mpermyOepTaTHOM NepHOJE MpenyNnpekaeT pa3BUTHE
MPUJATOYHBIX IOJIOBBIX OPTraHOB M BTOPHYHBIX TOJOBBIX NPH3HAKOB. DTa K€ OMEpamus IOcCIie

22



3aBepUICHMs] Pa3BUTHS COMPOBOXKAAETCA aTpodueld MPUAATOUHBIX TOJOBBIX OPTaHOB (CEMEHHBIX
My3bIPHKOB, MPEICTATEIBLHON Keje3bl, MPeMmylUadIbHbIX Kejie3 U JAp.) U BTOPUYHBIX MOJOBBIX
MIPU3HAKOB, YMEHBIIAETCS Macca MBI, U B HUX OTKJIAJBIBACTCA OOJbIIOE KOJIHMYECTBO KHPA.
Koctu cranoBsitcsi Ooyiee TOHKMMH W JJIUHHBIMU. 3aJCpPKUBACTCS WHBOJIOIUS BHJIOYKOBOKN
xenesbl. ['unodus runeprpo@upyercs, 1 B HEM MOSIBIISIFOTCS TaK Ha3bIBa€MbI€ KJIETKU KaCTpalUH.
B cBsi3u Cc BBIMaJEHUEM TOPMO3SIIETO BIUSHUS aHAPOTEHOB YCHIIMBACTCS BBIJCICHUE THUITO(U30M

TOHAJIOTPOIHBIX TOPMOHOB (pHC. 22).

rCUK

X-ropneoHsbl
{acTporeHs!?)

Knerku
lNeiigyra
CemeHHble i
KaMansubi| A TectocTepoH
Yy A
Boineneue | Cneprarosonasl

roHafeTpenuHoa
€ MO4YOK

Pucynok 22. — Perymnsiuust GyHKIMY CEMEHHBIX Kelle3 B HopMe (A), ee HapyIIeHUe P KacTpaluu
(b) 1 mpu HEOCTATOYHOCTH CEKPEIIMU TOHAA0TPONHMHOB TUou3om (B) (¢ n3MeHeHUsIMH 110
Williams). ®CI" - pomnmukynoctumynupyromuii ropmos, 'CHUK - ropMoH, CTUMYTHPYOIITHIA

UHTEPCTULIMANIBbHBIE KJIETKH

VY 511, KacTpUPOBAHHBIX O HACTYILJIEHUS MOJOBOM 3PEJIOCTH, Pa3BUBACTCS €BHYXOHAU3M.
[Ipy >TOM mNPOUCXOIUT YPE3MEPHBIA POCT KOCTEHM B JUIMHY C 3amla3/bIBAHUEM 3apallCHUs
SMU(U3APHBIX TOSACKOB. DTO BEIET K OTHOCHUTEIbHOMY YBEIUYEHHUIO JJIUHBI KOHEYHOCTEH.
Hapy»xHble nosjoBble opranbl Heopa3BuUThl. HabmogaeTcst cKkyJHBIH pOCT BOJIOC Ha TeJe U JIULE C
KEHCKUM THIIOM OBOJIOCEHHs Ha JIOOKe. MBIIIIBI HEI0CTaTOYHO Pa3BUTHI U cladbl, TeMOp rojoca
BbICOKMI. Pacmpenenenue »*upa M CTpPOEHHE Ta3a HMEIOT YE€pThl, CBOMCTBEHHBIE HKEHCKOMY
opranu3my. IlomoBoe BredeHue (MMOUAO) M CHOCOOHOCTH K TIOJOBOMY akTy (IIOTEHIIMS)
oTcyTCcTBYIOT. IIpm KacTpamuu 3penbIX MYXXYMH H3MEHEHUS MEHee pe3KH, TaK KakK pocT,
(bopMHpOBaHKE CKeJleTa U MOJIOBBIX OPTaHOB YK€ 3aKOHUMIIUCH.

I'unepronagusm (ycusieHue (QYHKIMM CEMEHHBIX >Keje3) B IMpenmyOepTaTHOM IHepuoje
IPUBOANUT K MPEXKAEBPEMEHHOMY CO3pPEBaHMIO. YCHJIeHHEe (DYHKIMM CEMEHHMKOB MOXKET OBITh
BBI3BAHO: 1) MOBBILIEHUEM CEKPEIMH FOHAJOTPONMHOB, KaK MPaBUiIO, B CBA3H C MAaTOJIOTMYECKUMU
nporeccaM B TUIOTajdaMyce (BOCHATUTENbHbIE MPOLECCHI, OMyXO0JU 0bJacTu ceporo Oyrpa); 2)
OMYXOJISIMHU, UCXOJIAIIMMU U3 KJIETOK Jlenaura.

PanHAS cekpenuss aHAPOTrE€HOB MNPUBOAMT K MPEXKIEBPEMEHHOMY Ppa3BUTHUIO I1OJOBBIX
OpraHoB, JIOHHOT'O OBOJIOCEHHUS W MOJIOBOro BieueHus. CHavajna MajlbYlK OBICTPO PacTeT, a 3aTeM
MPOUCXOUT 3aJiepKKa pPOCTa B pe3yJbTaTe MNPEKICBPEMEHHOTO OKOCTEHEHHs 3MU(pU3apHBIX
xpsmen. B cioydasx HOpexaeBpEeMEHHOIO CO3PEBaHUsS, BBI3BAHHOIO pAaHHEHW CeKpenueu
TOHA/IOTPOIIMHOB, CTUMYJUpPYyeTcs OOpa3oBaHME KaK aHApPOreHOB, TaK W CIIEPMATO30UIOB B
CEeMEHHbIX KaHaiblax. [Ipum omyxonax, ucxoismux u3 kietok Jleinura, oOpas3yroTcs TOJIBKO
anaporenel. Ilpm 3ToM yrHeraercst cCHEepMaToreHe3, TaK Kak OTCYTCTBYET CEKpeIus
TOHAJIOTPOIIMHOB U B MEPBYIO 04Yepeb POJUTHKYIOCTUMYIUPYIOIIET0 FTOPMOHA.

IMaTodusnosiorust noaKey104HOM Kejie3bl
[TomxenynouHas xxeie3a OAHOBPEMEHHO SIBJISETCS U DHAOKPUHHOW, U SK30KPUHHOM.
B xauectBe 3H)10KpI/IHHOI71 KEJIE3bI OHa BBIACIIACT HECMMOCPEACTBEHHO B KPOBb 'OPMOHBI —
HWHCYJIMH, TJIFOKarol 1 COMaToCTaTHH.
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IIcuxoreHHble SJHIOKPUHONIATHH

Hapymienust neHTpanbHBIX MEXaHM3MOB PETYISIUM SHAOKPUHHBIX (YyHKIUNH Ha YpOBHE
HEHPOHOB KOPBI TOJIOBHOI'O MO3Ta MOTYT OBITH OOYCIIOBJICHBI KaK OPraHWYECKUMH NpUYUHAMU
(omyxomn, OHMK, undexnun), Tak 1 (QpyHKIMOHATBHBIMA HAPYLICHUSIMH JEATEIbHOCTU KIIETOK
TOJIOBHOTO MO3Ta. DMOIMOHAIBHOE COCTOSHHE M (YHKIMOHHPOBAHHE HHIOKPUHHOW CHCTEMBI
SBIISIOTCS  B3aMMOCBSI3aHHBIMU U B3aMMOOOYCJIOBIIEHHBIMU, YTO 3aTPyAHSIET YCTaHOBJICHHE
IIPUYMHHO-CJIEICTBEHHBIX CBsi3ell. B OCHOBE pa3BUTHS ICUXOI'€HHBIX AHAOKPUHOIATHH JIEKUT
MPEKpalICHUE WM HCKaXXEHUE akTHUBUpPYrIUX uMmiyiabscoB oT [[HC. Ankoronusm, ronopanwue,
IICUXUYECKHE TpPaBMbl, JUINTEIbHBIE CTPECCOPHBIE BO3AECWUCTBUSA, IICUXO3bl, HEBPO3bl MOIYT
MIPUBOJIUTHh K HApPYLIEHUSIM CO CTOPOHBI KIETOK CEKPETUPYIOIIMX TMIIOTAaTaMUY€CKUE TOPMOHBI U
micyHku  aneHorunodusza. Psax  SHIOKpUHONATHUH acCOIMMPOBAH C  MPOJODKUTEIBHBIM
CTPECCOPHBIM BO3/CHCTBHEM Ha IICUXUKY: caxapHblii auabet, bazemoBa Oone3Hb, HUCHYHKIUSA
MOJIOBBIX JKelle3, HecaxapHbli auader. Kpome TOro, MoryT pasBUBATHCS MOJUIIIAHAYJISIPHBIC
nopaxeHusi, oOyCJIOBIEHHbIE TCHUXOTCHHBIM IOBPEXKICHHEM THIOTalaMyca: TUIOTaJaMUYecKas
micyHKIMsT W JudHOEaNbHBIA  CHHAPOM. DHIOKPUHONATHHA  YacTO  COIPOBOXKIAIOTCS
W3MEHEHUSMU  TICUXO3MOIIMOHAJIBLHOTO  COCTOSHUSI — MAllMeHTOB  (HampuMep, IOBBIIICHHAS
BO30yAMMOCTh NpU TUNEPOYHKIUU IIUTOBUIHON >KEJIe3bl, SMOLMOHAIBHAS CKYIHOCTb M BSJIOCTh
IIPU TUNIOTUPO3ax). BeIABIEHBI accolMalii U3MEHEHUI KOHIEHTPALMU TOPMOHOB U MICUXUYECKUX
3a0oJeBaHui (HapuMep, CHUYKEHHUE MPOJTAKTHHA ACCOLMUPOBAHHO C ayTH3MOM).

JnarHocruka:
1. AHamHe3 (YTOUHSIOT AJUTEIBHOCTh M CTOMKOCTH CHMITOMOB Yy MAalMEHTa, UX HaJIU4ue y
POJICTBEHHUKOB).
2. ®usukanbHOE 00CIEJ0BaHHE.
3. Jlaboparopubie uccinenoBanus (OAK, OAM, OMOXMMHYCCKUI aHAIU3 KPOBH, KOHIICHTpAIIHS
TOPMOHOB H [Ip.)
4. Unctpymenrtansuble uccinenosanus (Y3, KT/MPT, penrreHorpadus, paauoHyKIUAHAS
JAMATHOCTHKA, MyHKIHoHHas ouorcust, DKT).

Bonpoce! 111 CaMOKOHTPOJIA 3HAHUI

Kakue ocHOBHBIE MEXaHU3MbI HApYLIEHUS! PYHKINN *Kele3 BHYTPEHHEN CeKperuu?

Yro Takoe runodu3apHblii THIAHTU3M U KaKOBBI IPHUUHBI €70 Pa3BUTHS?

K uemy npusoaut ycuienue npoxykuuu CTI™?

Kakoe 3aboneBanue pazBuBaeTcs Npu THIMOQYHKIIMHY 03MHOPHIBHBIX KJIETOK ajieHorunopuza’?

B uyem 3akmiouaercs pasznuuune Mexay OonesHbro Mnenko-Kymmnra n cunapomom Hienxo-

Kymumnra?

Kax knmuanuecku nposiBnsiercs 6azoduiibHas ajgenoma runodusza?

KakoB marorenes HecaxapHoro auabera?

Kakue npuunHbI MOTYT BBI3BaTh OCTPYIO MOYEUHYIO HEIOCTATOYHOCTh?

KakoBbl mpuumHbl pazButusi Oone3Hb Ajaucona? [louemy oHa Ha3biBaeTcs OpOH30BOM

0osie3HbI0?

10. Kakue mpUYUHBI MOTYT BbI3BaTb TUNEPQYHKIMIO KOPKOBOTO M  MO3TOBOTO  CIIOS
HaJIIOYECUYHUKOB?

11. Ha3zoBuTe TOpMOHBI, IPOAYLUPYEMbIE IIIUTOBUIHON KeIe30H.

12. OOwsicHHUTE BIMSHUE TOPMOHOB U TOBHTHOH JKeJIe3bI HA OOMEH BEIIECTB.

13. Yro Takoe nug¢y3HbIi TOKCHYeCKHit 3067

14. KakoBbI BeaylIue CUMIITOMBI THIIEPTHPE03a?

15. MaiiTe ompeneneHue MOHATHIO «IK30(PTaIbM» U 00BSICHUTE MEXaHU3M €r0 BO3SHUKHOBEHUS TPU
bazenoBoii 60s1e3HM.

16. KakoBbl MeXaHU3MBI U OCOOEHHOCTH pa3BUTHS CEPAEYHOM HEJZOCTAaTOYHOCTH IpH
rurepTupeose?

arONE

©oN>
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17. KakoBbl U3MEHEHHsI B OpraHU3Me U HEAOCTaTKE U U30BITOUHOM MPOIYKIIMH MapaTropMoHa’?

18. Ha3zoBuTe TOpMOHBI, TPOAYLUPYEMBIE KEHCKUMH TTOJIOBBIMU JKEJIE3aMHU.

19. [laiite ompeneneHUe MOHATUS «IEPBUYHBII TUIOrOHAAW3M» W HA30BUTE IPUYHUHBI €ro
pa3BUTHS.

20. [JlaiiTe ompeneneHue MOHSTUS «BTOPUYHBIM THUIIOTOHAAU3M» M YKaXKHUTE MPHUUYMUHBI €ro
pa3BUTHS.

3apanus aasa CYPC:

1. Poab TOPMOHOB KOpBI HAJMOYEYHHUKOB B (OPMUPOBAHMM 3aLIUTHO-IPUCIOCOOUTENHHBIX
peaKuuii opraHusma.

2. Ponb ayTOMMMYHHBIX IIPOIIECCOB B Pa3BUTUU 3a00JI€BaHUI IIUTOBUIHOM KEJIE3bl.

3. ITaronorust BUIIOYKOBOH keme3bl. TuMuKoMMQpaTuuecKuii cTaryc.

4. Ponb SHIOKPUHHBIX PACCTPONCTB B 3THOJIOTHH U MATOT€HE3€ HE SHOKPUHHBIX 3a00JIeBaHUN.
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