Tema: « IHOOKpUHHAA cucmema

3agayu:
N3yunTb cTpoeHne n oyHKUUN SHOOKPUHHOW CUCTEMBI



>Kenesbl opraHu3ma

o B
BbiBogHOM |
npoToK

Xenesbl opraHn3ma vernioBeka OensT Ha ABe OCHOBHbIE MPYIbl: 3K30KPUHHbIE U
3HOOKPUHHbIE.

OK30KPUHHbIE UMEIOT NMPOTOKN U BbIOENAIOT CEKPEThbl Ha NOBEPXHOCTb KOXW UMK Ha
MOBEPXHOCTb CIM3UCTbIX 060M0YEK NOMNOCTEN Pa3NUYHbBIX OPraHoB (NeYeHb,
MOJI0YHbIE, carnbHble, MOTOBbIE, KALLIEYHbIE).

OHOOKPUHHbIE XKere3bl HE UMEIT NPOTOKOB U BbIAENSIOT CBON CEKPETLI —
FOPMOHbI — B KPOBb U NUMAY.



>Kenesbl opraHu3ma
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MoHapbl

K >xenesam, BblAeNAIOLINM CEKPETLI TONbKO B
KPOBb OTHOCATCS 3r1ughbu3s, aurnogus,
wumosuoHas, napaujumo8uodHble XXerle3bl,
8UJI0YKOBas Xerie3a (mumyc), Hadrno4Ye4YHUKuU.

Kpome HUuX eCTb Xerfie3bl CMeLLlaHHOMN
cekpeuun — rnooxxesyo0o4yHasi U rnosiosble.

[OPMOHbI — XUMUNYECKMUEe COeaNHEHUS C
BbICOKOM BMOSIOrMYeCKOn akTUBHOCTHHO,
peayrnamopsl, jarLwmne B Manbix go3ax
3HaYUTESNbHbIM PU3NONOrNYECKNN PG EKT.



[ OPMOHbI

[To xnmMmn4eckon npmupoae ropMoHbl 4enAT Ha TPU OCHOBHbIE TPYInbI:
rnonunenmuokl (TOPMOHbI rMnoTanamyca, runodusa, NomKenygo4HOM Xenesbl);
MpPOU3800HbLIE aMUHOKUCIOM (TUPOKCUH, TPUNOATUPOHWUH, agpeHanmuH,
HOopagpeHanuH); xupopacmeopumbsie cmepouds! (MONOBbIe TOPMOHbLI M TOPMOHDI

KOpbl HA4MO4YEe4YHMKOB).

OOHM ropMOHbI (NepBble NoCPenHVK) — agpeHanvH, nenTuabl — BO3OENCTBYIOT Ha
peuenTopbl KNeToYHbIX MeMOpaH, peuenTtopHble ek MembpaH Bbi3blBatOT
obpasoBaHMe BTOPOro nocpenHrka, KOTopbin NPUBOANT K aKkTUBaLMn
9pPEKTOPHLIX OENKOB N OLICTPOMY U KPAaTKOBPEMEHHOMY KITETOYHOMY OTBETY.
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XapaktepucTmka ropMOHOB:

IlenTHAHBIE TOPMOHBI Creponanbl IIpou3BoaHbIe AMHHOKHCIIOT

APEHOKOPTHKOTPOITHBIH AnpiocTepoH ANpeHaIMH
ropmoH (koptukotponuH, AKTI)

["opmoH pocTa Kopruszon Hopanpenanun
(comarorponus, I'P, CTI)

TupeoTponHslii ropMOH Kanbuurpuon Tpuitoaruponus (Ts)
(Tupeorponun, TTI')
JIakTOreHHBIH rOPMOH TectocrepoH Tupoxcus (Ts)
(nponaktus, JITT)
JIFOTEMHU3HPYIOLHUH FOPMOH DcTpaauon
(Jnotponus, JIIN)
DOMTHKYTIOCTUMYTHPYIOILIHH [Iporecrepon
ropmoH (PCI)

MenaHoUHTCTUMYTUPY oL
ropmoH (MCT)

XOpHOHHYECKHI
ronagotponuH (XI')

AHTHAHYPETHYECKHUH
ropmoH (Baszonpeccun, AJI)

OKCHTOLMH

[lapaTupeouaHblii
ropmoH (naparropmos, [1TT)

KanbuuToHuH
Wucynun
I'nrokaron




[ OPMOHbI

Llpyaue, Xupopacmeopumbeie 20pPMOHbI (CmMepoudbl, MUPOKCUH, MpUUoOMUpPOHUH)
cBOOOAHO NPOXOAAT Yepes NnasmManemMmMy 1 CBA3bLIBAKOTCA C

UnuTonmasmMmatn4eCKnMn peuentopamm, KoOtTopble TPaHCNOPTUPYOT NX B A40PO.

B AApe KOMMINeKC CBA3bIBAETCA C oripegeneHHbIMn benkamun B cocTaBe

XpoOMaTuHa, YTO NPMBOAUT K aKTUBaALUUN TPAHCKPUMLUUN U TPAHCAALUNU, K CUHTE3Y
onpeaeneHHbIX 6enkoB N anuTenbHbIM 3 deKkTam.

\
fopmoH \
(nepBbI NOCPEeaHNK)

D — [P— D)] e

LinTonnasmaTtuyecknin
peuenTop

FopmoH /
(nepBbI NoCcpegHuK)

KpaTkoBpeMeHHbIe

@t | : ’ — scppekThl v

BTopon OhheKTopHbIiA Benok
nocpeaHuK 6enox (anuTenbHble

achhekThI)

PeuenTtop
nnasmanemMmsol




,D,J'IFI onnMnnMagHmMKoB 6yp,eT oTAaelnbHaA Nnekumda o BTOPUYHbIX NOCPpEeaHUKaX
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[ MnotTanamo-runogunsapHasa cucrtema

Topmonasshsie
LOIABRACTENA rMNODWID.
Nepeauan
ACAR:PHOASTORMA LBET.
SAAHAR AOARIKEATHA UBET.

1

, ['unnomanamo-aurnoghu3zapHas cucmema.

CBA3b HEPBHOW CUCTEMbI U 3HOOKPUHHOM
; OCYLLEeCTBAETCA Yepes aurnomasamyc, HAXKHIOK
YacCTb NPOMEXYTOYHOro Mo3ra.

1 Mexyrourpi
MO3r

2 Homxa rMnoduss
3 Mwnodms

[Mog oencTBMeEM ero HEMPOropMoHoB (TMbepNHOB
N CTaTUHOB), TMNON3 CEKPETUPYET MPOrIHbIE
FOPMOHBI, perynupyroLwine paboTy ocTanbHbIX
Xenes BHYTPEHHEW N CMeLLaHHOW CeKpeLmu.
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[ MnotTanamo-runogunsapHasa cucrtema

[MnoTanamyc 1 rmnoduns B CBOEN
OesATENbHOCTN TECHO Mexay cobou
cBsi3aHbl, 00pa3ysa eauHyto
aurnomarnamo-a2unogusapHyro
cucmemy.

KoHTposb runotanamyca Hag
BHYTPEHHMMM OpraHamMu BO3MOXEH
bnarogapsi TOMy, YTO OH
perynupyet dpyHKuumn aurnogusa —
a2/1iasHol XKere3bl BHympeHHeu
cekpeuuu, kKoTopasa ynpasnsieT
OEeATEeNbHOCTbIO BCEX OCTalbHbIX
Xernes BHYTPEHHEN CeKkpeunu:
LLIMTOBUAHON, NOAXKENYO04YHON,
NONOBbIX, HAAMNOYEYHUKOB.



[ MnotTanamo-runogunsapHasa cucrtema
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B paboTte runotanamo-
rmnodmsapHOn CUCTEMBI
3anoxeH ripuHyurn obpammHou
ces3u. Korga kakne-Hmbyab
Xenesbl BHYyTPEHHEN CeKpeLnn
Ha4YMHalOT BblAENSATb CIIULLKOM
Maro unu, HaobopoT, yepecyyp
MHOI0 rOpMOHOB, rMnoTanamyc
yrnaBnuBaeT OTKNOHEHNE B NX
KOHLUEHTpaunn B KpOBU OT
HeobxoaMMOro Ha gaHHbIN
MOMEHT YPOBHS.



[OpMOHBI rMnoTanamyca u runodusa

3ateMm, BO30yxaast UM TOpMo3s
rmnodus 1 4epes Hero
COOTBETCTBYIOLLLYIO XKene3y
BHYTPEHHEWN ceKkpeLmu,
rmnoTtanamyc nepeBoguT ee
JOYHKLUUIO Ha HY>XHbIW YPOBEHb.
Bos3goencteua rmnotanamyca
OCYLLEeCTBNATCA ABYMSA NYyTAMN,
BoipabaTbiBaeMble M
HEeMPOropMOHbI MO crneunanbHbIM
Kanunndapam nonagaroTt npamo B
nepenHIo oont rmnoduaa, a
BO3EUCTBME Ha ero 3agHK OO0
OCYLLEeCTBNAETCA No cneunasnbHbIM
HepPBHbIM BOJSIOKHAM.




[OpMOHbI rMnoTanamyca u runodusa

[ MnoTanamo-runogusapHas
cuctema sIBNAETc TUNUYHbIM
NPUMEPOM TECHOIO 06beaVNHEHUS
HEepPBHOro U rymoparnbHOro cnocobos
perynaumn yHKUMn Hallero
opraHusma.

Puc. 456. [unomanamHo-2unogu3apHblli mpakm:
1 — sdpa 2unomanamyca; 2 — 2unomanamHo-2unogu3apHbIl mpakm; 3 — Helipozaunogus;
4 — cuHancel pazgeemeneHull akcoHo8 HelpoCeKpPemopHbIX KNemok aunomanamyca c co-
cydamu Helpoaunogpu3a; 5 — apmepuu; 6 — adeHozunou3



[ MnotTanamo-runogunsapHasa cucrtema

[urnogusapHbie 20PMOHHI.

Mo BNUSIHNEM CTUMYNMPYIOLLIMX TOPMOHOB
rmnoTtanamyca ycunmsaetcs obpasoBaHue u
cekpeuusi ropMOHOB, KOTOpble BbipabaTtbiBaeT
nepegHsa gons rmnogpusa — adeHoa2unogua.
1. T[opMOH pocma — comMamomporiHbIU
2opmoH (CTTl). HegoctaTtok 3TOro ropmMoHa B
OETCKOM BO3pacTe TOPMO3UT POCT,
pa3BuBaeTca 3aboneBaHue aurnogusapHas
Kapriukoeocmae, pocT He npesBbiaeT 130 cm.
N36bITOK ropMOHa NpuUBOANUT K 2u2aHmMu3my,
poCT gocturaet 2,5 M n bonee. Ecnu ropmoHa
BblpabaTbiBaeTcs 6orbLue HOpMbl Y B3POCIIOro
YyerioBeka, pa3BUBaETCS akpomezasiusd — rnpu
9TOM YBENUYMBAKOTCS pasMepbl HOT, PyK, nuua.







[ MnotTanamo-runogunsapHasa cucrtema

" Topronaabhsie
.. BOIABRCTENA TUNOHHUIL.
Nepeanan

v ot e [unogusapHbie 20PMOHbI.

SAAHAR AOARIKEATHA LBET.

1

2. TupeomporiHbiti 2opmoH (TTIN) —
BO3ENCTBYET Ha LLUNTOBUAHYIO Xeresy,
Bbl3Bas obpasoBaHne TUPOKCUHA U
TPUNOATUPOHMHA.

3. AdpeHokopmuxkomporHeit (AKTI) — Ha
KOpY Hagno4Ye4yHNKoB, Bbl3biBas obpasoBaHmne
MWHEPanoKOPTUKONAOB, IMIOKOKOPTUKONOOB.
4. @onnukynocmumynupyrouw,uti ropMoH
ageHornnogusa (PCI) ctumynumpyet
obpasoBaHMe NonoBbIX KIETOK.

5. lllomeuHusupyrowut (f1I') — obpasoBaHue
MNOSI0BbIX TOPMOHOB.

6. [lporrakmomporiHbItU FTOPMOH CEKPETUPYETCH
B KOHLIE BEPEMEHHOCTU N NPUBOAMT K
BblpaboTKe MOrokKa.




[ MnotTanamo-runogunsapHasa cucrtema

> e e T [urniogbu3apHbeie 20PMOHBI.
* [opMOH ripomexxymoyHou 0osu —
7/ MernaHomporuH, OTBe4aeT 3a obpasoBaHue

NMNMrMeHTa MeriaHnHa B KOXe.

LN

N ) 1 MexyTouHbi
MOSF
2 Homxa rMnoduss
3 Mwnodms
4 3aanAn AOAR
runodms
5 NepeaHAR AOAR
mnodmaa

Hedlipoaurnogpus — ebiderisem 8a30rpeccuH
(aHmuduypemudeckuti copmoH — ALlN) u
OKCUMOUUH, KOTOPbIN Bbl3blBAET COKpaLLEHNE
MaTKu Npu poaax.

Obpasyemcs ALl e cunomarnamyce, no
aKCOHaM TPaHCMOPTUPYETCHA B HEUPOrnnogus,
KOTOPbIN €ro BblAENSET.




LLlMTOBVI,EI,HaFI XKereda, napaluToBuaHble XXeJle3bl

Macca wutoBmaHown xeneabl 30-40 r, cocTOUT U3
OBYX Oonen, coeauHeHHbIX nepeLlenkom.

Okono 30 MrH. dOoNNUKYNoB, ONSIETEHHbIX
Kanunnspamm, CUHTE3NPYIOT TPU roOpMoHa —
MUPOKCUH, mMpulioOmUupOHUH W KallbUUMOHUH.
TUPOKCUH N TPUNOOATUPOHMH coadepXKaTt nog u
perynupyoT OKUCINTENbHbIE Peakuun B KIeTKax,
BCE BMAbl OOMEHa BeLWlecTB, POCT N pa3BuUTUE
opraHunama, doyHkumn LIHC.

YoaneHue WwWmnTtoBuUaHOM xeneabl y
MIiekonuTarowmx B MOSIOAOM BO3pacTe Bbi3biBaeT
3aepPXKKY pocTa, XXMBOTHblE OCTalOTCH
Kaprnmkamu, 3amMearnseTrcst ux passutue.
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Puc. 9.30. Obpazoeanue ouuoomuposuna (T, ) u mupeouonwvlx
2opmonoe — 3,5, 3-mpuuoomuponuna (T5) u mupoxkcuna

(T,) —nymem KonOeHcayuu uepe3 NENMUOHYIO C8A43b 08YX
UOOUPOBAHHBIX MONACKYA AMUHOKUCAOMbL mupo3una. T,
0bpazyemcs maxkxce npu omuenieHuu 00H020 amoma uooa om
MUPOKCUHA.



|_|_|,I/ITOBI/I,EI,HaF| XKereda, napaluToBuaHble XXeJle3bl

[Mpwn eunogbyHKUUU Yy YenoBeKa pa3BmBaeTcs mMukcedema — 3abonesaHue, npu
KOTOPOM OKUCNUTENbHbIE MPOLECChl NPOTEKAT 3aMeaIeHHO, CONPOBOXAAEeTC s
cnabon paboTton cepaua, 0TEYHOCTLHO, MOHMXKEHHOW TEMMNepaTypoun.

[Mpu eunepgyHKyuU BO3HUKAET bazedosa 60/1e3Hb, NPU KOTOPOW YCUITMBAETCH
oOMeH BeLlecTB, NOBbILWAETCS TeMmnepaTtypa, 6onbHOW XyAeeT, pa3BuBaeTcH
nyyernasue.

N36bITOK OPMOHOB YyCUNMMBAET BO3OYANMOCTb HEPBHOW CUCTEMBI, MOBbILLAET
amMoumoHanbeHoCTb. [pn Tskenon dpopme npuberaroT K yaaneHuo (pesekumn)
4YacTu Xenesbl.



|_|_|,I/ITOBI/I,£I,HaFI XKereda, napaluToBuaHble XXeJle3bl

Ecnu B nuLle 1 Boae HeAOCTaTOMHO 1Moaa, TO
pasBuBaeTca 3HOoemuyecKul 306. [1pn aTom
yBENMMUNBAETCS OOBbEM XKENe3ancTom TKaHn (MoxeT
gocTturatb maccel 1 kr n bonee), Kotopas
BblpabaTbIiBaeT 4OCTATOYHOE KONMMYECTBO FOPMOHOB,
n obnagatens 306a MOXeT YyBCTBOBaTbL CeDs
COBEpPLUEHHO 300p0BbIM. [1Nd NpodunakTUKu B
MECTHOCTSIX, HEBMaronony4HbIX NO COAEP>KaHUIO
noda, B NoOBapeHHY cosfib A406aBnsaoT NoaUCTbIN
Kanumn.




|_|_|,I/ITOBI/I,£I,HaFI XKereda, napaluToBuaHble XXeJle3bl

B ocobbix KneTkax WMTOBNOHOM Xene3bl 0bpasyeTcs
S o FOPMOH mupeokKasbUUMmoHUH, PeryrmpyoLmnn
cogepxaHue Kanbumsa n doocdopa B Kposu. Ero
Ha3bIBalOT Kanbuun-cbeperaromm ropMoHOM, OH
CHWXXaeT YpOBEHb KarnbLUs B KPOBU, COXPaHAS €ro B
KOCTHOW TKaHMW.

[lapawumosuoHsIe Xere3bl PacrnofioXXeHbl Ha 3agHEN
NOBEPXHOCTMN LLUNTOBUOHOW Xenesbl, N0 ABE Ha Kaxaou
aone. BeipabaTbiBaloT rnapamaopmMoH, KOTOPbIN
BbI3blBAET BbIXO4 Kanbumsa n docdopa B KpoBb N3
KOCTHOW TKaHW. Npn n3bbITOHHOM KONMYeCTBeE
napaTropmMoHa B KPOBM MNOBbILLAETCHA KONIMYEeCTBO
KanbLuga U NOHUXKaEeTCs KonnvecTso doocdaTa,
OLHOBPEMEHHO YBENMYNBAETCS UX BblAeENEeHNe C MOYOMN.
[1pn HegocTaTKe ropMoHa cofepXXaHue KarnbLus B KPOBU
HUXe HOPMbI, YacTO ObIBalOT MblLLUEYHbIE CY40pPOrn.
XnBoTHble C yaaneHHbIMY NapaluToBUOHbLIMU
Xeresamu normbdaroT OT Cyaopor CKeSleTHOM
MYyCKynaTypbl.




)Kenesbl cmewaHHOU cekpeyuu: rnooxeryooqyHas Xxeresa

MaHkpeaTuyeckune
A0IbKW

)Kene3a cmewaHHoOU cekpeyuu. Kak
»Kenesa BHELUHEW ceKkpeuun yepes S A
NPOTOKN BblAENAET NaHKpeaTnyeckKum A
COK B MOSIOCTb KMLIEYHMKA, S3HAOKPUHHaA | § A
YacTb npeacTaBneHa ocmposkamu OcTpoBOK
JlaHeepaaHca, cekpeTupyoLwmnMmm Tpu NaHrepraxca
ropMOHa — UHCYJIUH, 2/1F0Ka20H U At
comMmamocmamu-H. Anbca-kneTkn bBeta-knetkn [enbTa-KneTku




)Kernesbl cmewaHHOU cekpeuuu: nooxernyooyHas eresa

ComartocTaTuH noaaBnsaeT CekpeLuuto
rmnotaraMmycom COMaToTPONHOro
PUNU3UHI-FOPMOHA N CEKPELUIO
nepeaHen gonen rmunogmusa CTI u
TTT.

Kpome Toro, oH NOHMXAaEeT CekpeLnto
WMHCYNWHa, rmnioKaroHa, raCTpuHa,
XOneLunCcTOKMHUHA.

Hanbonee pacnpocTpaHeHo
dapmakonormyeckoe Bo3gencTeme B
CBSA3U C MHrIMBbupoBaHMeM BbiGpoca
rOPMOHa pocCTa, YTO AenaeT OaHHYI0
CUCTEMY BECbMA NEPCMNEKTUBHON NPU
fe4yeHnmn onyxornesbix 3aboneBaHnm u
aKkpomeranuu.




)Kenesbl cmewaHHOU cekpeyuu: rnooxeryooqyHas Xxeresa

Anbgha-Krnemku npu HegocTaTke
[MOKO3bl CEKPETUPYIOT 2/TH0Ka20H,
KOTOPbIM NPUBOAUT K pacLLENSIEHUIO
rMUKoreHa (2/1uKko2eHoru3) U

NOBbILLUEHUNIO YPOBHA ITTHOKO3bl B KPOBW.

Takum obpasom, pacnag rnukoreHa
BbI3bIBAETCS [MIOKAroHoMm,
agpeHannHoOM, TUPOKCUHOM U
HEeKOTOPbIMU APYrMMU FOPMOHaMM.

MaHkpeaTuyeckune

A0IbKW

N h
____

OcTpoBok
JlaHrepraHca

Anbda-kneTkn beta-knetku [enbTa-kneTku



)Kenesbl cmewaHHOU cekpeyuu: rnooxeryooqyHas Xxeresa

bema-kremxku CUHTE3NPYIOT UHCYIWH,
aKTUBMPYHOLLUN dOEPMEHTLI, NoA
BNUSIHNEM KOTOPbIX FH0KO3a U3 KPOBU
nepexoauT B KIMETKN NEYEHU N MbILLILL,
roe npeBpallaeTcs B 2/1UKO2eH
(enukoeeHes). HepocTtaTouHoe
KOJSIMYECTBO MHCYNNHA NPUBOAUT K
caxapHomy duabemy.

MaHkpeaTuyeckune
A0IbKW

,,,,

OcTpoBoK
JlaHrepraHca

Anbda-kneTkn beta-knetku [enbTa-kneTku



)Kenesbl cmewaHHOU cekpeyuu: rnooxeryooqyHas Xxeresa

MaHkpeaTuyeckune
A0IbKW

[Mpn 3TOM 3ab0neBaHnUn N36bLITOK
[1FOKO3bl HE MOXET NnpeBpaLlaTbCH B
[MNKOreH N BbIBOOUTCHA C MOYOMN,
KONMMYecTBO Mo4M Jocturaet 4-5 n. B
CyTKW. [Inga nogaepxaHma ypoBHS Y
[MOKO3bl B KPOBU NUTaTbCA HEOOXOAMMO ng::::;:'::a
CTporo no 4Yacam. [lepBasi noMmoLLb

COCTOUT B CPOYHOM BBEOEHUM
WMHCYNUHa.

N h
____

Anbda-kneTkn beta-knetku [enbTa-kneTku



)Kernesbl cmewaHHOU cekpeuuu: nooxernyooyHas eresa

[nokos3a » 0,12%
n FOKOKOPTUKONAbI

['nokaroH AgpeHanuH TupoKCUH WNHCcynuH

EQVMHCTBEHHBIM TOPMOHOM, KOTOPbIA MPUBOAUT K MOMMOLLEHMIO IMIOKO3bl U3 KPOBU
nepndepruyeckMMmmn TKaHsIMN U CUHTE3Y IMUKOoreHa sIBMSETCS UHCY/IUH.
Momxenyano4yHas xxenesa UMeeT COOCTBEHHbIE Caxapo4yBCTBUTENbHbIE PeLIENTOpbI
1 NOBbILLEHMNE Caxapa B KPOBW Nocne npuema nuiiy, Hanpumep, NpuBoaANT K
cekpeunn nHcynmHa. Kpome Toro, napacumnaTtuyeckoe sriusHue byxoarueao
Hepsa cmuMyupyem CeKkpeyuro UHCYuUHa, 8nusiHue cuMmnamu4ecKux Hepeos —
MOPMO3UM CEKPELUI, COXPaHsisi 2/TIOKO3Y 8 Kpo8uU.



[loOsedem umoau:

XKenesbl xxenyaka n KUwevyHuKa aBnigaiTca xernesamm () cekpeunu.

BHewHed.

[OpMOHbI ABAAKOTCA () MHOMMX (PU3NONOrMYeCKNX OyHKLUUN OpraHnu3ma.
Pezaynsmopamu.

[Mnotanamyc perynmpyet paboTy 3HOOKPUHHOW CUCTEMbI C NOMOLLbIO (_)-
FOPMOHOB.

Punu3uHe-2opmoHos, nubepuHos (ycunusarouwiux) u cmamuHo8 (mopMo3auWUX).
Henpornnodus sblgenset ropMoHbl: () v ().

OKcumouuH u 8a3oripeccuH (aHmuduypemu4yecKul 20PMOH).

AfeHornnouna B OTBET Ha PUSTU3UHI-TOPMOHbI CEKPETUPYET crieyoLlme LWeCTb
TPOMHbLIX FOPMOHbI ().

ComamomporHkIt, mupeomporiHbit, a0peHOKOPMUKOMPOrHbIU,
JIlomeuHu3upyrowuu, onnukynocmumMynupyrouwuu u rnpoaakmomporHbiU.
CpeaHsaa gons rmnogusa B OTBET HA PUNU3NHT-TOPMOHLI 0bpasyeT ().
MenaHouumocmumynupyrouwuu 20PMOH.

PaboTa WMTOoBMOHOM Xernes3bl perynupyeTcsa nepegHen gonen runogusa c
NOMOLLLIO () TOPMOHOB.

TupeomporiHbiX.



[loOsedem umoau:

[1pn HegocTaTke noga B nuve passmaetca ().
SHOemuyecKul 306.

[Mpn rmnoyHKUMN WMTOBUOHOW Xerne3bl pa3sBmBaeTcs ().
Mukcedema.

[Mpn rmnepdyHKUMN LLNTOBNOHOW XXenesbl pa3smBaeTca ().
basedosa 60r1e3Hb.

[Mpn rmNoyHKUMSA WUTOBUAKM Y aMOpunoHa passuBaeTtcs ().
KpemuHu3sm.

LLlnToBnaka obpasyeTt Tpu ropMoHa:

TupoKcuH, mputodmupoHUH U mupeoKarbUuUumoHUH.
[oBbIWaeT ypoBeHb KanbLunsa B Kposu ().

[lapamaopMOH.

[ToHWXaeT ypoBeHb Karnbunsa B KpoBu ().
TupeoKarnbUyumoHUH.

B naHkpeaTnyeckomn xerese eCTb OCTPOBKM (_) B KOTOPbIX pasnuyatoT anbda- un
beTa KIeTku.

Ocmpoeku JlaHeepeaaHca.



[loOsedem umoau:

Anba-kneTku BolpabartbiBatoT ().

[ rroKa2oH.

Beta-knetku BolpabatbiBatoT ().

UHCynuH.

AKTMBUPYET PEPMEHTbLI, CNOCOBCTBYIOLWME MOrMOLLEHNIO MIOKO3bl N3 KPOBU B
knetku ().

UHCynuH.

[Tpn HegocTaTKe rMoKo3bl B KPOBU BblaenseTcs (), KoTopbln cnocobeTeyeT
pacnagy rfmkoreHa B BbIBE4EHUIO MHOKO3bl B KPOBb.

[ rroKa2oH.



Hagno4yeyHuku

LLinToBnaHas
xenesa

“MomxenynoyHas
xenesa

MoHagw! / f =\

Puc. 464. Mukpockonu4eckoe

CmMpoeHuUe Haorno4YeyHukKka:
1 — kancyna Hadno4Yye4YyHuka, 2 — Kny-
b6oykosas 30Ha; 3 — nyykoeas 30Ha;
4 — cemyamasi 30Ha; 5 — Mo32080e€
gewecmeo, 6 — CUHYCOUOHbIU Ka-
nunnsp (no Anmasosy u Cymynoesy)
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Hagno4yeyHuku

Puc. 464. Mukpockonuveckoe
cmpoeHue Hadrno4YeyHuka:

1 — Kkancyna HadnoyYyeyHuka; 2 — Kiy-

boykoeas 30Ha; 3 — nyykoeas 30Ha;

4 — cemyamas 30Ha; 5 — Mo3z2080€e

sewecmeo; 6 — CUHYCOUOHbIU Ka-

nunnsp (no Anma3sosy u Cymynosy)

Kopkoesit criot BblpabaTbiBaeT TPU rpynrbl CTEPOULHBIX TOPMOHOB:
MuHeparnokopmukoudbi Krly604ko8020 ¢r10s1 (anbAOCTEPOH U Ap.), KOTopble
PerynupyroT BogHo-corneBon obmeH, coxpaHsis Na*™ n Cl” B opraHmnsme;
2ITIOKOKOPMUKOUOKI My4KOB8020 Cr1051 (KOPTU30M N OP.) PErYNUPYIOT YrIeBOAHbIN,
6enkoBbI 0OMEHLI (IMIOKOHEOreHes), yMeHbLLAT 0bpa3oBaHue aHTUTEN,
noaaBnslT BOCNANUTENbHbIE peakunu;

10/108bl1€ 20PMOHbI CEmMYamoezo Cri0sl ABMNATCA cnabbiMyu aHAPOreHamm u
9CTporeHamMmm 1 KOHTPOMNPYIOT pasBUTME BTOPUYHLIX MOMOBbLIX NPU3HAKOB.



Hagno4yeyHuku

Puc. 464. Mukpockonudyeckoe
cmpoeHue Hadrno4YeyHuka:
1—kancyna HaGrno4e4Huka; 2 — Kiy-
b6oykoeas 30Ha; 3 — ny4ykoeas 30Ha;
4 — cemyamas 30Ha; 5 — Mo32080€e
sewecmeo; 6 — CUHYCOUOHbIU Ka-
nunnsp (no Anmasosy u Cymynosy)

[Mpn HeQoCTaTOYHON OEeATENbHOCTU KOPbl HAAMNOYE4YHNKOB Pa3BMBaETCS
«BpoH30Bas, NN aaancoHoBa DonesHb», XapakTepHbIMU NPU3HaKaMn KOTOPOW
ABNAKTCS OPOH30BbLIN OTTEHOK KOXW, MblLLIeYHAs cnabocCTb, NOBbILLEHHAS

YTOMINAEMOCTb, NOoXyaeHne.

Mo3szos0e seuiecmeo CEKPETUPYET adpeHarnuH n HopadpeHarnuH. bonbluoe
KONMMYeCTBO ajpeHanvHa BblOenAeTcs Npu CUMNbHbLIX 3MOLINAX — rHeBe, 6onu,

CTpaxe, BO BpeMsl 9K3aMEHOB.
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Hagno4yeyHuku

OTUW rOPMOHbI BbIAENATCA Mo BIINSAHUEM
cCUMnNaTUYeCKNX HePBOB N UX BblaerieHne
SBNAETCS NYyCKOBbIM 3BEHOM 3MOLIMOHaNbLHO-
OKpaLLUEeHHbIX peakLunn.

AdpeHarnuH pacwmpsaeT cocyabl cepaua,
MO3ra 1 MbILLL,, Cy>XXaeT CoCyabl KOXMN (Kpome
KOXW Nnnua) 1 KALWEYHUKa, yeunmeaeT paboTy
cepaua, NpMBOAMT K pacnagy rnukoreHa u
BbIBEJEHUIO ITHOKO3bl B KPOBb, T.€. JENCTBYET
Kak cumnatundeckasa HC.

HopadpeHaruH BbI3bIBAET Te Xe 3pdeKThI,
HO Bbl3bIBaeT Cy>XXeHne BCeX COCYLO0B.



XKernesbl cmewaHHOU ceKpeuuu: nosioeble Xernesbl

M OYEeTOUHMK

\\ ) OBongoyHan

W wwa  [1ONOBbIE Xenesbl Y MY>XUYUH
“mewse  MPEACTaBMNEHbl NapHbIMU CEMEeHHMKaMM
(An4kamMmn) 1 NpnOgaToYHbIMM Xernesamu
: — npeacTaTenbHOW XXernes3ou
~cenmearen  (MpOCTaToN), CEMEHHbIMM MNy3blipbKamM,
e DYNbOOYypeTanbHON Xeneson (>keneson
neamecE - Kynepa).
CeMeHHUKN — OKpyrrible 0bpa3oBaHn4
anameTpom 4-6 cMm. PacnonoxeHbl BHe
OpHOLLHON NONOCTN, B MOLLIOHKE, rae
Temnepartypa Ha 2-3°C HuXe, 4To
Heobxoanmo anst HopMarbHOro
cnepmaroreHe3a. CeMeHHMKM NOKPbITbI
NIOTHOW ODOMOYKOW, HA 3agHEN YaCTu
yTOmnwieHne — cpeaocTeHue, ot
KOTOPOro OTXOAAT NEPEropoaKHu,

aendauime ceMeHHUK Ha OO0JTbKU .

Moyesoi
My3bipb

CemMABLIEOALLMA
NpOTOK

MpeacraTensHan

Kenesa MpaAman KuW Ka

Monoeoi Ynex

MyBuaraayacTe
YPETREI

KpaitHaa
nnaoTk

[onoeka

Nonoeoro YneHa Andko M oW oHKa




XKernesbl cmewaHHOU ceKpeuuu: nosioeble Xernesbl

HopmangHble

B kaxknom cemeHHuke okorio 1000
CEeMEHHbIX KaHalbUes, B 3a4aTKOBOM
ANUTENNN KOTOPbIX 00pasyoTCs
cnepmarosonabl. ECTb U
9HAOOKPUHHbIE, /1eli0u208bI KITEMKU,
obpasyroLme NonoBbie TOPMOHbI:
mecmocmepoH, aHOPOCMEPOH U
HebosIbLWOoe KOu4ecmeo
3CMpPO2EHO8.

[OpMOHbI BNMSIOT Ha pa3BUTUE
BTOPWUYHbIX MOMOBbLIX NMPU3HAKOB U
NOrIOBOE NOBEAEHNE YernoBeka U
XXUBOTHBbIX.




)Kernes3bl cMewaHHoOU ceKkpeyuu: rnosioeble xere3bl

XKeHckas nonoBasi cuctema COCTOUT U3
NapHbIX SUYHUKO8, chbarnornuesbix mpyo,
Mamku, enazanuuja u HapyXHbIX rMnosio8bIx
ope2aHos.

ANYHMKN — napHble obpasoBaHus 3,5x2 cM,
pacnonoXeHbl B NONOCTK Ta3a. B Hux
00Opa3yroTcs ANLEKITETKN U TOPMOHbI.

MepeMdHBIA BTOPWYHBIA TRETHYHBIA
donnukyn  Gonnukyn  donnukyn

Maadoe
Ny3bIpeK

——— L

MpuMopaAnaneHele
B onNnKKyNEl ,

3auaTkoBbIA g VS
INUTENKK - e — N

CTpoma = ——

BenoyHan N
obBonoyka .

PazopeaeWwMHcA
rpadoe M3bIpek

Qouur
BTOPOrO
nopAgKa

MHeonouna  $YHKUMOHUPYIOWee
ENTOro Tena ENTOE TeNo



XKernesbl cmewaHHOU cekpeuuu: rosioeble XKere3sbl

3penbin OOoNnNuKys, HasblBaeMbIN
epaagosbIM ny3bipbKOM, OOCTUraeT 1
CM B AnaMeTpe, nonaeTcsi 1 OBOUUT 2-
ro nopsgka nonagaet B pannonmesy

TpyOy.

MepeudHBIN BTOPHYHBIA TRETHYHBLIA
donnukyn  donnukyn G onnukyn

paadoe

-
——— . Cp—.

MpumopananeHele Ny3bIpEK

G onNnNUEY NI

3a4aTKoBbIM
INUTENKA

Ctpoma

BenoyHan

ofonoyka "
Pazopeaewunca

= rpacd oe My3LIPEK

: Ooumt
BTOPOrD
MHeONIOUMA  OYHKUMOHMPY oW ee nopAaka

KBNTOrO TENa KENTOE Teno



XKernesbl cmewaHHOU ceKpeuuu: nosioeble Xernesbl
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MaTtka

MeHcTpyanbHan
¢aza

KneTkn nonHysLlero dponnukyna
npeBpaLlarTCs B JKeslmoe mesio, KOTopoe
BblpabaTbIBaET [1p02eCcmMepPOH U HEMHOIO
3cmpozeHa, KOTopble NoaaBfiA0T CUHTES
OCI n JIIM apeHornnodmnsom um
No4aepPKXMBAKOT CIU3UCTYIO MaTKN,




XKernesbl cmewaHHOU cekpeuuu: rosioeble XKere3sbl

Ecnu onnogoTBopeHMe npounsoLusno, To u3
3UroTbl pasBuBaeTtcda brracmouyucma,
KoTOopasi Yepe3 BOCEMb HEN nocne
OBYNSALMN NOrpykaeTcs B CIIU3UCTYIO
MaTKW.

Knetkun Tpodobnacra cekpeTupyror
XOPUOHUYecKul 20HadomporiuH, KOTOPbIN
Bynyman nogaepXuBaeT 1 ycunmeaeT paboTy
ILIaleHTa YKeJ1Toro terna.

, OnnogoTeopeH-
. Had AR EKIETEA

Bynymuui
aMOPHOH

BryTpeHHAA
NOBEPXHOCTE \
0
MATKH




Asa 6nac1’omep§ Mopyna

1 - Gnactomepsl; 2 - ambpuobnacT; 3 - TpochobnacT; 4 - GnacTouens;
5 - akTogepma 3apogbilwa; 6 - aHToAepMa 3apoabllwa; 7 - annaHTouc; 2
8 - XxopwoH; 9 - xenTo4HbIn Mewok; 10 - amHnoTnYeckan obonouyka

1 - aMHWOH

2 - aMHUOTUYECKAs XXNAKOCTb
3 - XOpWoH

4 - annaHTonC

5 - )enTo4YHbIN MEeLLOoK

6 - 3apofbiL

7 - NynoYHbI KaHaTUK




Tak BbIrMaguT 3M6pVIOH YyeroBeKka B Bo3pacTte Wwectun Heperb Npu HopMarieHOM Xxoae MuTosa.



)Kerne3bl 6BHympeHHeu cekpeuuu: mumyc

OpraHbl UMMYHHOW CUCTEMbI

//

- 'noToyHas muHaanuHa
TpyOHble MUHAANUHDI
—4—HebHble MMHAaNUHbI
1 AsblMHaA MMHAanNuHa

D

Tumyc

"5
'

KocTHbIN
e JNlumdcpoyanbl B Tpaxee
75 . n BpoHxax
/
5 Jlumdpoyansl
Numdboyanel
Py CeneseHka

Tumyc - napHbIN opraH,
LeHTpanbHbI opraH UMMYHHOW
CUCTEMbI (BMeCTe C KpacCHbIM
KOCTHbIM MO3rom), obpasyeTt
HEeCKOJS1bKO rOpMOHOB,
nonmMnenTuaoB No XMMMYecKom

npupoae.

Tumo3suH perynupyet yrneBogHbIN
N KanbLUMeBbIN OOMEH.

Jlumoyumocmumynupyrowud
20PMOH CTAMYNMpyeT NMMdOonoas.



XKerne3bl 6BHympeHHeu cekpeuuu: anugus

LleHTpanbHas Mosrosoit
6oposaa cBoA  Bonblune nonywapus 0bpas Xu3Hn _ — ~ -~

A y anupu3

TemeHHas gons

cBer
TemeHHo-3aTbInoYyHasn ot =2 B

6opo3na {x 3 /f \\\
| = X\ 12 0 12h
Snucuna TEMHOTa S MENaToHWH
I - > p
3aTbinoyHas nonﬂ/r ' SRS JloGHble gonn A~
Boponpoeoa mosra — :
mnoTanamyc 12 0 12h F'JW 5" 6 A% UMMYHWTET
Mosxeuok 3puTenbHbIi NepekpecT Temneparypa Ll
12 0 12n KOpTM3ON apTepuansHoe AaBneHne

4-i1 )xenypo4ek mosra nenexHue Knetok

MeTabonniam KocTHow
TKaHU

- ; mnodpm3 ~ _coH/BoapcreoBaHue ‘~~
\ CpepgHuin mosr B B

MocTt
Mpoponrosatbii MO3r

CnuHHOW MO3r

InNnus (LWInLLKOBMOHAS XKeresa) CeKpeTUpyeT mesiamoHUH, KOTOPbIW BNUAA Ha
rmnoTtanamyc v runodus, br1okupyem obpaszosaHue rosoebix 20pMoH08. Cekpeuus
MernaToHMHa TOPMO3UTCH yYBENnnyYeHnemM CBETOBOIO HSA, NO3TOMY BECHON
NPOUCXOOUT yBENNYEHME pa3MepoB NOSI0OBbIX Xernes 1 NOSI0BbIX TOPMOHOB Y NTUL, U
MIEKOMUTAaKLLNX C CE30HHBbIM pa3BUTUEM



[loemopeHue. [Jaume omeemsbl Ha 80r1POChI
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E OBynAuunA oBouuta Bpems, AHME
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®da3a xenroro tena

)

FropmoH? N

LS
PasBuBarounnca onnukvn

/

BpemaA, AHuU

Cnusncraa MaTKku

N —

il

Kakon ropmMOH BblAENSET pa3BmBaromMmnca oonsmkyn?

Kakoe BpemMs qonnmnkyn ABnsaeTca BPpEMEHHOM Xene3on BHYTPEHHEN
cekpeuun?

Kakon ropMOH BbIAENSAET XeNTtoe Teno?

Kakoe BpeMs Xentoe Teno sBnseTca BpeMeHHON Xene3on BHYTPEHHEN

cekpeuun?



~No

[loemopeHue. lNponyuieHHbIe criosa:

[OPMOHbI KOpbl HAANOYEYHUKOB — (), Hanpumep () — oTBeYaloT 3a YPOBEHb
MOHOB HaTPUS N Kanusi B KPOBM.

Mo3roBoe BeLEeCTBO Haano4e4HMKOB obpa3syeT asa ropmoHa: ().
AOpeHarnuH BnSIET Ha KONMMYECTBO IMOKO3bl B KPOBU, NPU €ro n3bbiTke
npouncxogut () rmmkoreHa un (_) cogep>kaHusi rroKo3bl B KPOBU.

B doonnukynax n xentbiX Tenax AN4HMKOB 06pasyoTcs XXEHCKNE NosoBbIe
rOpMoHbl — () n ().



