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NHcynuH

WMHcynuH (0T nar. insula — oCTpoB) — ropMoH NenTuaHoN npupoabl. Monekyna uHcynnHa obpasoBaHa asy

M4A

nonMNenTUAHbIMU LienaMun, cogepxawmmmn 51 aMMHOKUMCNOTHBIA OcTaTok: A-Lienb COCTOUT N3 21 aMMHOKUCNOTHOIO OCTaTkKa,
B-uenb obpasoBaHa 30 aMUHOKMUCIIOTHBIMKU ocTaTkamu. [onMnenTuaHble Lenu COeanHSTCA ABYMS OMCYNbOUAHBIMU
MOCTUKaMn Yepe3 OCTaTKu LUNCTeUHa, TPeTba AuCynbduaHas cBa3b pacrnonoxeHa B A-uenu. lNepBuyHas CTpykTypa
WHCYNMHAa Y pasHbiX BMONorMyecknx BOOB HECKOMNBbKO pasnnYaeTcs, Kak pasnmyaeTcs U ero BaXXHOCTb B perynauun obmeHa
yrnesogoB. Hanbonee 6rm3knm K 4enoBeyeckoMy ABMSETCA UHCYITMH CBUHBbW, KOTOPbIA pa3nMyaeTcsi C HAM BCEr0 O4HUM
aMUHOKMUCAOTHBLIM ocTaTkom: B 30 nonoxeHuu B-uenu CBMHOro MHCYNMHa pacnonoXeH anaHuH, a B MHCYIMHE YenoBeka -
TPEOHWH; BbI4MIA NHCYNNH OTNNYAETCA TPEMS aMUHOKUCIIOTHBIMW OCTaTKaMu.

AMHHOKHCHOTI:I, y4acTeywuue B CO3aHUN HHCYNHHA

Hazeanue

Crpyktypa

0O6o3nauyenne™

FnuuuH

NH,

i

2 N
COOH

nn

ApruHuH

NH,
H;N-C-NH~(CH,);~CH _

Il
NH COOH

Apr

Anannt

NH,
H3C-CH
COOH

Acnaparut

NH;
HuN-C-CHy-CH_

[
o COOH

AcH

Banuu

H3C ,NH;

7/
HyC COOH

Ban

nyTamuHoBasa kucnota

NH,
HOOC(CH,),CH_
COOH

Iny

Neitunx

HiC, NH,
CH-CH,-CH
/ N

HyC COOH

nyTamuH

NH,

P2
HyN-C-(CHy)-CH__
' COOH

W3oneiiynx

H;C-CH, NH2
N £
CH-CH
/ N
HyC COOH

DeHnanaHuH

0
NH;
COOH

CepuH

NH;
HO-CH,-CH_
COOH

Cep

TupoauH

/NH)
o { Yonor
COOH

Tup

Lucrenn

NH,
HS-CH-CH_
COOH

TucTanH

HN/S /NH2
L§N _CH,-CH

“COOH

Tnaun

NH,
HyN-(CHy)y-CH_
COOH

Mponux

oy
COOH

Mpo




CuHTe3 uHCynuHa B Knet

CunHTEe3 u BblAeneHve WHCYyNuHa npeacTaBnsalnT cobou
CINOXHbI npovecc, BKIHOYAOLLNIA HEeCKOmbKO 3Tanos.
[MepBoHayanbHO 06pa3yeTcss HeaKTUBHbIA  MpefLeCTBEHHUK
rOPMOHa, KOTOpPbIA Mocre psga XMMUYECKMX MpeBpalleHnin B
npouecce CO3peBaHUs MNpeBpallaeTca B akTUBHYK dopmy. [eH,
KOOAUPYIOLLMA NEPBUYHYIO CTPYKTYPY NpeaLlecTBEHHNKA NHCYNNHA,
rniokanusyeTtca B KOpOTKOM nrede 11 xpomocombl. Ha pubocomax
LLIEepOXoBaTOM 3HAOMMAa3MaTUYECKON CETU CUHTE3UpPYETCS nenTua-
NpeaweCcTBEHHUK - T.H. NpenpounHcynuH. OH npeactasnseTr cobon
nonuNenTUAHy uenb, NOCTPOeHHyt u3 110 aMMHOKMCNOTHbLIX
OCTaTKOB U BKIHOYaAEeT B cebs pacnosnioXXeHHble nocrefoBaTenbHO:
L-nentna, B-nentng, C-nentug n A-nentug. lNMoyTtn cpasy nocne
cvHTe3a B JlP oT 31O Monekysnbl oTwennsaerca curHansHbin (L)
nenTng - nocnefoBaTenbHOCTb U3 24 aMUHOKUCAOT, KOTopble
HeobxoanMbl AN NPOXOXAEHWUSI CUHTE3NPYEMOWN MOSMEKYIbl Yepes
rmaopodobHy0  nunugHyto  MemOpaHy — OHaonnasmaTtuyeckuin
petukynym  (9lP). O6pasyetca  MPOUHCYIWH, KOTOPbIN
TpaHcnopTupyeTca B Komnnekc [onbaku, fanee B UUCTepHax
KOTOPOro MpPOMCXOAUT TaK Ha3blBAeMOE CO3peBaHWe WHCYNUHa.
CospeBaHne aBnsietca  Havbonee  ANUTENbHbIM  3TanoMm
obpasoBaHus MHcynuHa. B npouecce co3peBaHMsi U3 MOMEKYnbI
MPOMHCYNMHa G MOMOLLbIO  Cneuudmryeckux  aHponenTuaas
Bblpesaetca C-nentng - dparMeHT u3 31  aMUHOKUCNOTHI,
coeauHsaowmn B-uenb 1 A-uenb. To eCTb Monekyna npouHCcynuHa
pasgenserca Ha MHCYIIMH 1 BMONOrMYeckn MHepPTHbIM NenTUAHbLIN
ocTtaTok. B cekpeTopHbIX rpaHynax WHCYIUH, COEOUHSASICb C
MOHaMM UWHKa, obpasyeT KpucTaniumyeckne rekcamepHble
arperarbl.

Mnasmaruyeckan
membpana



CeKkpeuusi MHCyNnuHa

beta-knetku OCTpPOBKOB J'IaHreprcha I'IOﬂ,)KGJ'Iy,D,O‘-IHOVI Xenesbl YyBCTBUTEJIbHbI K USMEHE

BblAeNeHne nMm MHCyrmnHa B OTBET Ha NOBbILLEHNE KOHUEeHTPaUWKn roKo3bl pearim3yeTcd rno cneayremMmy MmexaHnmy:

KanbLns NpMBOAUT K BbICBOBOXAEHMIO 3apaHee CUHTE3UPOBAHHOIO
WMHCYNWHA, XpaHSALLLEroca B CEKPETOPHbIX rpaHynax. B 3penbix
CEKPETOPHbIX rPaHynax KpoMe nHcynuHa n C-nentnaa HaxoaaTca
NOHbI LIMHKa 1 HEBONbLUME KONUYECTBa NPOUHCYMMHA U MPOMEXYTOYHbIX U AR
dopm. BeigeneHne nHcynvHa m3 KIeTku NponcxXoanT NyTém

9K30UMTO3a - 3penias cekpeTopHasa rpaHyna npmbnuxaercs

K nnasmartmyeckon membpaHe u CMBaeTCs C HEW, U COAePXXNMoe
F[Z;aHyJ'IbI BblAaBnNuBaeTcH n3 knetkn. isameHeHne omMsnyecknx CBOMCTB
cpeabl NPUBOANT K OTLLENSEHUIO UWMHKA U pacnagy Kpuctanin4eckoro
HEaKTMBHOIO MHCYNIMHA Ha OTAENbHbIE MOMEKYSbl, KOTOpble 1 0b6nagatoT
BMONorM4ecKom akTMBHOCTbIO.

Mtoko3a cBo6oaHO TpaHcnopTupyeTca B 6eTa-kneTkm cneumansHbiM 6enkom-nepeHocumkom GluT 2

B knetke rnwoko3a noaBepraetcs rMUKONU3Yy W Aanee OKUCNSAETCS B AblXxaTeNbHOM uukne ¢ obpasoBaHnem ATO;
WHTEHCMBHOCTb CUHTe3a AT® 3aBUCUT OT YPOBHS [THOKO3bl B KPOBU.

AT® perynmpyeT 3akpbiTUEe MOHHbIX KanMeBbIX KaHanoBs, NpMBoAs K Aenonspusaumm memopaHbi.

Jdenonspusaumsa Bbi3biBaeT OTKPbITUE MOTEHLMAN-3aBUCMMbIX KarnbUWEBbLIX KaHanoB, 3TO MPUBOOUT K TOKY Kanbuusa B
KNeTKy.

[MoBbIWEHME YPOBHA Kanbuusa B KreTke akTuBumpyeT docdonunasdy C, kotopas pacwennsetr oavH n3 memMOpaHHbIX
dochonunnaos - pocdatnaunmHosnton-4,5-budocdar - Ha nHosmton-1,4,5-Tpudpocdar n gnaumnrnuuepar.
NHosuTtonTpudpocdar ceasbiBaeTca ¢ peuentopHbiMu Genkamu OlMP. 3To nNpmBOAUT K BbICBOBOXAEHUIO CBA3AHHOIO
BHYTPUKNETOYHOIO KanbLna 1 pe3KOMY MOBbLILLEHMWIO €r0 KOHLIEHTPaLMW.

3HaunTenbHoe yBenumyeHne KOHLEHTpaLumn B KIeTKe MOHOB =

1
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Perynauunsa o6pa3oBaHuUs n ceKpeLuumn

WHCYNMHA

[MaBHbIM CTUMYNATOPOM OCBOOOXAEHWUS MHCYNUHA SBNSIETCA MOBbILEHWE YPOBHS [NHOKO3bl B  KPOBMW.
HononHutenbHo obpas3oBaHWe WHCYNMHA WU €ro BblAeneHue CTUMYNUpyeTcs BO BpeMsi NMpuéma MU, NpUYEM He
TONMbKO MNHOKO3bl Unu yrnesogoB. Cekpeuunto WMHCYNMHa YCUNMBAKT aMUHOKUCNOTbI, OCOOEHHO NENUUH U apruHUH,
HEKOTOpPblE€ FOPMOHbI FACTPOSHTEPOMNAHKPEeaTUYEeCKON CUCTEMbI: XxoneumctokmHuH, UM, TTIMN-1, a Takke Takue
FOPMOHbI, Kak rrtokaroH, AKTT, CTI, acTporeHsbl 1 ap., npenapatbl CynbOHUIMOYEBUHBI. TakKe CEKPeLUo NHCYNUHA
YCUINMBAET MOBbILEHNE YPOBHS Kanus UM Kanbuusi, CBOOOAHbLIX XXMPHbIX KUCNOT B nnasMme KpoBwu. lNMoHwkaetcs

cekpeunda WMHCynnmHa noa BJIIMAHMEM COMaToCTaTUHa. beta-kneTkn Takke HaxogaTcs nog BNUSHUEM aBTOHOMHOM
HepBHOIz CUCTEMBbI.

MapacumnatMyeckas 4acTb (XONMHEPrMyeckne OKOHYaHWs Onyxpatollero Hepea) CTUMYNUPYET BblaerneHune
MHCYynuHa

CumnaTtuyeckasl YacTb (aKTMBauusi 02-agpeHOPELIenTOPOB) NoAaBnsieT BblaeneHne MHcynuHa. Mpuyém cuHTes
MHCYNMHA 3aHOBO CTUMYMMPYETCS FMHOKO30M U XONMHEPTMYECKUMU HEPBHBIMU CUTHaNaMM.

AUeTUNXonuH Ca®*, aMMHOKWUCNOTBI, Xenyao4HO-
Karexonamuhs! (anstha-agpeHopeuenTops!) KULLIEYHBIE FOPMOHBI

AMUHOKMCNOTBI
lniokaroH
XenynouHo- e i S i d-knetka !
KULIeYHble omMarocTatue ‘.
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MexaHu3m pgeun

Tak unn nHaye, MHCYNWH 3aTparnmBaeT Bce BuAabl obmeHa BellecTB BO BCEM opraHuame. OgHako B MepBYyIO
ovyepedb AENCTBME MHCYNMHA KacaeTca MMeHHO obmeHa yrneBogoB. OCHOBHOE BIMSIHAE MHCYNMHA Ha YrNeBOAHbLIN
oOMeH CBA3aHO C YCWUNEHMEM TpaHCcnopTa [MOKO3bl 4Yepe3 KIeToYHble MemOpaHbl. AKTMBaUMS WHCYMHOBOMO
peuenTopa 3anyckaeT BHYTPUKNETOYHbIN MeXaHU3M, KOTOPbIA HanNpAMYyto BAMSET Ha MOCTYMSEHUE IIKO3bl B KNETKY
NyTEM perynsaumm konmdectsa M pabotbl MeMOpaHHbIX GenkoB, NepeHoCALWMX MoKo3y B Knetky. B Hanbonblien
CTENEeHN OT WHCYNMHA 3aBUCUT TPAHCMNOPT [MOKO3bl B ABYX TUMax TKAHEWN: MblleYHas TKaHb (MUOLMTBI) U KMpoBas
TKaHb (agunouunTbl) - 3TO T.H. MHCYNMHO3aBUCUMble TKaHU. CocTaBnss BMecTe MNoyTu 2/3 BCEW KMETOYHOW MaccChl
YeroBEeYeCKOro Tena, OHW BbLINOMHAKT B OpraHM3Me TakMe BaXHble (YHKUUMM Kak [OBWXEHWe, AblxaHue,
KpoBoobpalleHue 1 T. N., OCYLECTBAIOT 3anacaHne BblAeNeHHON U3 MULLM SHEPTUN.

MogobHO ApyrM ropmMoHamMm CBOE AENCTBUE MHCYMUH ocyllecTBnsier vepe3 6enok-peuentop. WHCynMHOBBIV
peuenTop npencTaBndeT CobOM CIOXHbIA WMHTErpasibHbln Benok KrMeToYHOM MembpaHbl, MOCTPOEHHbIN K3 2
cyobeauHuy (a n b), npuyém kaxgas m3 HMX obpasoBaHa ABYMS MONMNENTUAHbIMU LienoYkaMn. VIHCYNUH C BbICOKOW
cneungUYHOCTLIO CBA3BIBAETCS U pacno3HaéTcs a-cybbeanHuuen peuenTtopa, Kotopas npu NnpucoeanHeHnn ropmoHa
N3MEHSIET CBOK KOHGOpMauMo. DTO NPMBOANUT K MOSIBIIEHUIO TUPO3MHKUHA3HOW aKTUBHOCTU Yy CyObeanHuubl b, 4to
3anyckaeT  pas3BeTBMEHHYH LUeMb  peakumn No  akTMBauumM  (pepMeHTOB, KOTOpas  HayuHaetrcss C
camoocopunupoBaHna peLenTopa.

Becb komnnekc OMOXMMMYECKMX MNOCMEeACTBUM B3aMMOAEWCTBUS WHCYNWMHA WM peuenTtopa eweé A0 KoHua He
BMOSIHE SICEH, OOHAKO M3BECTHO, YTO Ha NMPOMEXYTOYHOM 3Tane NpoucxoauT obpasoBaHME BTOPUYHBLIX MOCPEOHUKOB:
AnaunnrnuueponoB M uHosutonTpudocdara, ogHMM M3 3(PPEKTOB KOTOPbIX SBMASETCA akTMBauus depmMeHTa -
npoTtenHknHasbel C, ¢ dochopunmpyowum (M akTUBUMPYIOLWUM) OEeNUCTBMEM KOTOPOM Ha (pepMeHTbl M CBs3aHbl
W3MEHEHNA BO BHYTPUKNETOMHOM OOMeHe BellecTB. YcuneHue MOCTYNMeHUsa [fKo3bl B KIETKY CBS3aHO C
aKTUBUPYIOLLMM OENCTBUMEM MOCPEAHWKOB MHCYNMHA Ha BKIKOYEHWE B KIETOYHYHO MeMbpaHy umMtonnasmMaTuyeckux
Be3uKyn, cogepxawmx 6enok-nepeHocdmnk rokodbl GluT 4. Komnnekc uvHCynuH-peuentop nocrne obpasoBaHus
norpy>xaetca B LMTO30Mb M B JanbHeuweM paspyllaercs B fimsocomax. [Npuyém gerpagaumm nogsepraeTcsa NuUllb
OCTaTOK MHCYNMHA, a OCBODOXAEHHbIN peLenTop TpaHCNopTMpyeTCca obpaTHO K MembpaHe 1 CHoBa BCTpauBaeTcs B
Heeé.



A deKkTbl Bbi3biBaéMblé UH

dPusnonornyeckme apcekrbl MHCYNMHA VIHCYNMH OKka3biBaeT HAa OOMEH BELLECTB N SHEPIUN CITOXKHOE U
MHOrorpaHHoe gencreme. MHorne ns adheKkToB NHCYNMHA peanuayoTcst Yepes ero CnocobHOCTb AENCTBOBATL Ha
aKTMBHOCTb psda bepmMeHToB. VIHCYNUH - eQUHCTBEHHbIN TOPMOH, CHUKAIOLWNIN COAEepKaHMe IMOKO3bl B KPOBU, 3TO
peanusyeTtca Yyepes:

a ycuneHune nornoweHna KnetkamMmu rmioKo3bl N APYrmx BELWECTB;
O aKTnBaLUUIO KIto4YeBbIX C*)epMeHTOB MMUNKOIn3a,

a yBernnyeHmne MHTEHCMBHOCTU CUHTE3a MUKoreHa - UHCyIuH (bopCleyeT 3anacaHue rrrKOo3bl KItETKaMu nevyeHn n
MbILLL| I'IyTéM nosinMepun3aumnn €€ B [MINKOreH;

a0 YMEHbLLUEHNE MHTEHCUBHOCTY IMIOKOHEOrEHE3a - CHKAETCH 00pa3oBaHmNe B NEYEHM MTIHOKO3bl U3 PasfNYHbIX
BELLEecTB

AHabonunyeckne acheKkTbl MHCYNUHa

yCUNMBAaET NOrNoLeHne KneTkamm aMMHOKUCIIOT (0COBEHHO nenumnHa 1 BanuHa);
yCUnMBaEeT TPaHCMNOPT B KMETKY MOHOB Kanusl, a Takke MarHnsa n gocdgara;
ycunueaet pennuvkauuio JHK n 6uocnHtes 6enka;

YCUINMBAET CUHTE3 XXUPHbIX KUCIOT 1 MNOCNEeayLyo UX 3TepndmrkaLmto - B XXMPOBOM TKaAHM U B MEYEHN NHCYMNNH
CMocoOCTBYET NPEBPALLEHNIO FIHKO3bl B TPUIMMULEPUAbI; MPU HEAOCTATKE MHCYMMHA NPOMCXOAUT 0bpaTHoe -
MOBMNM3aLmMs XKNPOB.

AHTUKaTabonuyeckue apcpeKkTbl MHCYNMHA
O noaaenseT ruaponmsa 6enkos - yMeHbLUAET gerpagaumto 6enkos;
i YMEHbLUAET NNMOSN3 - CHUXKAET MOCTYMMEHNE XXUPHbIX KACIOT B KPOBb.

R s Y s [ o |



3aboneBaHusA, cBA3aHHbIE C [

WHCYNUHA

[MneprnukeMmMss — YyBENUYEHWEe YPOBHS caxapa B KpoBW. B cocTosHUM runeprnvkemMun yBenuynBaeTcs
MOCTYNMEHME MIOKO3bl KaK B NMeYeHb, Tak U B nepudepuyeckne TkaHu. Kak TONbKo ypOBEHb MHOKO3bl 3alUKanvBaer,
nompKenyaoYHasi xenesa HaunHaeT BblpabaTbiBaTb UHCYIVH.

fMnornukemMmnss —  NaTONOrMYeckoe COCTOSHME, XapakTepusylolleeca CHWKEHWEM  YPOBHS  [NHOKO3bl
nepudepruyeckon KpoBu HmxKe HopMmbl (06biMHO, 3,3 MMonb/n). PasBuBaeTcs BCneactsne nepenosvipoBKM
CcaxapOCHWXatLWmx npenapaToB, M3OLITOYHON CEKpeUUn UHCYNMHA B OpraHuame. [MnornnkemMus MoxeT NpuBeECTU K
PasBUTUIO MMMNOMIMKEMNYECKON KOMbl U NPUBECTU K rmbenn Yyenoseka.

NHcynuHoma — pobpokadecTBeHHasi onyxorb M3 6GeTa-KneTok MomKenyaovHOW ernesbl, BblpabaTbiBatoLas
N30bLITOYHOE KONMMYECTBO MWHCYNUHA. KnuHMYeckas KapTMHa XapaKTepusyeTcsi 3MnmU3oAMYECKM BO3HMKaOLWMMMU
TMNOrMMKEMUYECKUMUN COCTOSIHUSIMM.

WHCYNUHOBBIN LLIOK — CUMNTOMOKOMMSIEKC pasBMBAOLLMACA NPW OOHOKPATHO BBEOEHHOW W3ObITOMHOW [03e
nHcynuHa. Hanbonee nomnHoe onvcaHue MOXHO BCTPETUTb B y4ebHMKax No NCcuxuaTpumn, Tak Kak MHCYSIMHOBBIE LUOKM
NPUMEHSANN AN NeYeHns LWn3oppeHun.

CunHOpOM XpOHNYECKOW Nepeno3npoBKM MHCYNMHA (cuHaApoM COMOLKM) — CUMNTOMOKOMMJIEKC, pa3BUBaOLLMIACS
npv ANUTENbHOM M30bLITOYHOM BBEAEHMM NpenapaTtoB UHCYNMHA.



[MtoKaroH (CUH. rMNEepPriaMKeMNYeCcKO-rIMKOreHoNUTUYeCckun aktop) -
OEenkoBo-NENTUAHbLIN FOPMOH MOMLKENYQOYHON >KEnesbl, Y4YacTBYHOLLNA B
perynsaunn yrneesogHoro obmeHa. OH SBNSIETCA MOLLHBbIM KOHTPUHCYNSIPHbIM
rOPMOHOM U ero addekTbl peanuayloTca B TKaHAX 4Yepe3 Ccuctemy
BTOPUYHOrO nocpeaHuka ageHmnatumknasa—uAMO®. B otnnumne ot nHCynuHa,

[TIIOKaroH noBbILAEeT YypOBEHb Caxapa KpoBHU, B CBA3U C YEM €ro Ha3biBalOT
rmneprinkemMm4ecKkmm ropoMmoHOM.

Monekyna rniokaroHa coctout u3 29 aMWHOKUCIIOT U UMEET

MonekynspHoin Bec 3485 panbtoH. [MtokaroH 6bin oTkpbiT B 1923 roay
Kumbennom n MepnuHom.

MepBUYHas CTPYKTYpa MoSeKynbl rtoKkaroHa cneayowas:




CeKkpeuus U CUHTE3 IMKaroHa

[opMOH cuHTE3npyeTCcs B anbda-kneTkax OCTPOBKOB JlaHrepraHca.

B opraHusame npogyumpyeTcs TakkKe KULEYHbIA MoKaroH (B TOMCTOW U TOLEW KuLWKe, ABeHaguaTunepCcTHOWM
KWLLKE), KOTOPbI UMMYHOMOMMYECKM OTNNYaeTCs OT NaHKpeaTU4eCKOoro rrtoKaroHa U MMeET, No KpanHen mepe, ABa
KomnoHeHTa ¢ mornekynspHbiM Becom 7000 n 3000. CoaepxaHue rmntokaroHa B KpoBM B HOpMe cocTaBnsieT 2 Hr/mn. OH
WHAKTUBUPYETCH BO MHOTMX TKaHSAX, HO OCOBEHHO B NEYEHN.

®u3nonormyeckn cekpeumsi rnKaroHa CTUMYNUPYETCS FUMMNOIMUKeMUen, HanpuMep B ycrnoBusix ronogaHusi. C
APYrovi CTOPOHbI, MOCre npvemMa MULLM CeKpeuus rroKkaroHa Takke MOBbILWAETCS, M 0ObIYHO CYMTAIOT, YTO AAHHbIN
MEXaHN3M CTUMYNMPYET CEKPeLMo MHCYNNHA.

MpeanonaratoT, YTO B 3TOM CIy4ae CEeKPEeTUPYETCst KULLIEYHbIN FIHOKaroH, KOTOpbIA HE YCUINIMBAET FIMKOreHONMs.
Kpome TOro, cekpeuusi rriokaroHa CTUMYNMpPYeTCs Mpu YBENMWYEHUM B KPOBU aMWHOKWUCIIOT M MOAaBMsieTcs npu
MOBbILLEHUN KOHLEHTPaLMN XUPHbIX KACHOT Uin runeprivkemun. MNMocneaHuin adhdekT OTHOCUTCS K NaHKpeaTU4eckoMy
rMOKaroHy, Torga Kak Cekpeumst KULLEYHOro rroKaroHa nod BAUsSHUEM MNepriMkeMmnM CTUMYnMpyeTcs.

o e e e

CeneaeHouHan apTepun,
HECYIaR OKCUreHUPOB2HHYIO KPOBb.

YenyHbiit NpoToK

Me3seHvpuaneHan sera

YHOCHT MHCYnuH

v rNIOKarou or
l’nomxenyno«noﬁ Keneasi.

¢ Anbda-knerku
BbIpabaTHIBaIOT FNIOKArOH.

AumHych ebipaGarbisaor
nuuiesapuTenbHeie hepmenTsi,
KOTOPHIE BHBOARTCA

B KVLIEYHUK Yepes
NaHKPEaTUNECKUi NPOTOK.
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MexaHu3m gencteua n acpeKkTbl rnroKar

aKTUBUPYET afieHnnaTuuknasy, ysenundmseas npogykuuio uUAMo.

[MtokaroH cnocobCTBYET pacLUenneHunto rmukoreHa, 6enkos 1 TpuaunnrnnueponoB. OH nHrMbupyeT cuHTes 6enka
N CTUMYNUPYET aKTUBHOCTb NIM30COM. [TIIOKaroH CTUMynupyeT Nunonms; Bbi3biBas pocopunmupoBaHme n TeM cambiM
aKkTUBaUMIO TpMauMnrmMueponnnasbl, a Takke CUNbHO MHIIMBUpyeT nunoreHes. B ycnoBmsiX MOHMKXEHHOIO OKUCNEHNS

IMIOKO3bI, YTO YACTO CconpoBoOXaaeTt AencTBue rrwkaroHa, ato NPUBOANT K KETOreHeasy.

[MtoKaroH He okasbiBaeT AENCTBUA HA IMNKOTEH MbILLIL, no-BnMgnMomMy, n3-3a OTCYyTCTBUA B HUX TTFOKAroHOBbIX

peLenTopoB.

I'moxaros ( B negenn)
.

[MtokaroH BO3OeNCTBYET rMaBHbIM 06pa3oM Ha NevYeHb, rae HeMealeHHO CTUMYNUPYET IMMKOreHonms, a cnycTa
Bonee NpoaomMKNTENBHOE BPEMS — MIIOKOHEOreHe3 1 KetoreHes. O4YnLLEeHHbIV peLenTop rroKaroHa ua neYyeHn Kpbicbl U
yerioBeka npeacraBnsgeT cobon rmmkonpoTenH ¢ mon. maccon 60000. MiokaroH B3anMogencTByeT C peuenTopom 1
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[JewnctBue rnoKaroHa

i [MtoKkaroH okasblBaeT CUMbHOE MHOTPOMHOE UM XPOHOTPOMHOE OEeNCTBME Ha MUOKaph BCHEACTBME YyBerMYEeHUs
obpasoBaHMa UAMO® (TO ecTb OkasblBaeT AencTeune, NogobHoe OEeNCTBUIO arOHUCTOB [B-agpeHopeuenTopoB, HO
Ge3 BOBMNeYeHUs [-agpeHeprMyecknx CUCTEM B peanusaumio 3Toro adpdpbekTa). Pesynbratom saBndeTcs
MOBbLILEHWE apTepmnanbHOro AaBnNeHNs, yBerMYeHne YacToTbl U CUIMbl CepaeYHbIX COKpPaLLEHNI;

2. B BbICOKMX KOHLIEHTpaLMsX NIOKaroH BbI3blBAET CUITbHOE CMasMonuMTuyeckoe AencTeune, paccnabneHune rnagkon
MYCKynaTypbl BHYyTPEHHMUX OPraHoB, B OCOBEHHOCTU KULLEYHUKA, HE ONOCPeAOBaHHOE aAeHUNaTUNKNason;

i Mnepravkemns — npu n3bbITKE U HE CBOEBPEMEHHOW CEKPELINN [MOKAroHa;

4. ['MnornukemMmnsa — nNpyn HeJOCTAaTOMHOW CEeKpeLnK rIoKaroHa.

O 4ém moxeTt CUrHanm3mpoBaTtb N30bITOK M HEQOCTATOK IMOKaroHa:

1. 3HauMTENbHOE YBENMYEHNE KOHLIEHTPALUK MHOKaroHa B KPOBW ABMASETCA MPU3HAKOM [THOKaroHOMbl — OMyXOnu a-
KNeToK OCTPOBKOB JlaHrepraHca. Tak e KOHUeHTpauus rfioKaroHa B nnasMe KpoBM MOXET MOBbILLATLCH MNpu
caxapHoMm auabete, peoxpomoumToMe, LMpPPo3e neyeHu, 6onesHn n cuHapome WueH-ko-KywmnHra, novyedHom
HeOCTaTOMHOCTN, NaHKpeaTuTe, TpaBMe MOMAKENya04YHOM Xenesbl. TeM He MeHee NOBLILLEHWE ero CoaepXXaHus B
HECKONbKO pa3 Bbllle HOPMbl OTMEYAKOT TONbKO NPW rMOKaroH-CEKPETUPYIOLLIMX ONYXOssX.

2. Hu3kasn KOHLEeHTpauus rnioKkaroHa B KPOBU MOXET oTpaxkaTb 00LLee CHMKEHME MacChbl NOAXeNnyaA04YHON Xenesbl,
Bbl3BAaHHOE BOCMarieHMeM, onyXorbto UMK NaHKpeaTaKTOMUEN.



MHCYJ’II/IH — rOPMOH I'IO,EI,)KGJ'IyﬂO‘-IHOVI xenesbl. HeobxoaumocTs B KOTOPOM BO3HUKAET TOraa, Koraa B KpoBU
NOBbILLIAETCA coaepXaHne MoKo3bl. BetTa-kneTkn B aTOM crnyvyae ycunmeatroTt Bbl6pOC MHCYITNHA, 1N OH, Nnonas B
KpoBAHOE pyCJi0, HaA4YNHaeT akTUBHO nencrTeoBaTb. BO-I'IepBbIX, OH genaet MeM6paHbI KIETOK OpraHm3ma bonee
npoHMUaeMbIiM O5A MMIOKO3bl, N KINETKN Ha4YNHAIOT MorfnoLwaTtb €e, a BO-BTOPbIX, CI'IOCOﬁCTByeT npespalleHnto rMKO3blI

B MIMKOreH, KOTOprl7I OTKJ1agblBA€TCA B Ne4YeHN N MbllLLIaX. Enarop,apﬂ 3TUM MepaM coep’KaHne caxapa B KpOBU
CHMXaeTCA.

EcTb y nHcynuHa aHTaroHncT. B ponu ero NnpoTnBHMKA BbICTYNaeT ropMOH [MoKaroH, npoayumpyemMbii Anbga-
KneTkamu OCTPOBKOB JlaHrepraHca. [ntokaroH Bce genaet "Haobopot". Ecnm MHCYnnH cnocobCTBYET OTNIOXKEHUIO
IMIOKO3bl B MEYEeHU 1 MbllLLax B BUAE IMMKOreHa U CHWXKaeT cofepKaHue caxapa B KPpOBU, TO MIKOKaroH, HarnpoTuB,
BKIMOMAET MEXaHN3MbI, U3BMeKatoLLme rMUKOreH n3 Aeno v NoBbIlatoLwme coaepXaHme caxapa B KpoBu. OTK ABa
ropMoOHa SBIIAIOTCH HE TOMbKO MaBHbIMU PETrYNIATOPaMn YPOBHS MTHOKO3bl B KPOBW, HO MPUHUMAIOT yYacTue B
ynpaBneHnn OesaTeribHOCTbI0 CaMOW MOMAXKEeNy404YHOW xernesbl. [1py 3TOM UHCYIWH, B YaCTHOCTU, CTUMYNUPYET CUHTE3

nyLLEeBapUTENbHbIX PEPMEHTOB XENe3nUCTbIMU KNeTKaMmu, a rroKaroH TOpMO3UT UX NPOAYKLUMIO 1 Briokupyet
BblAeneHne hepMeHTOB M3 KIeToK.

(a) (b)

Hucynuu CHuxeHue
YBenuyeHue rnioko3b B KpoBM YMeHblUeHHe FMIOKO3bI B KPOBH

YypoBHa
FAI0KO3bI
Muneprnukemuns @
OcBoGoxzeHie HHCynuHa OcBoBoXaeHue rniokaroHa — \L
l MosbiueHne NE p-knexa Cuntez
ypoBHs raMKoreHa
WHCynuH cBA3BIBATCA C WHcynuH cassblBaeTcs ¢ [NioKaroH CBA3LIBAETCA C peLenTopoM HOKO0Z0¢, ts)b 55 Mucg;, ¥
PeLenTopOM KNETOK NeyeHu peLenTopoMH agunoLuToB l (100 mr / 100 mn1)
Fnukorenoma
3K3OWTO3 M aKTHBALHS AKTMBALMA afeHHNaTLMKNA3L! 569 s
YBenu4nsaeTcs akTuBHOCTb TPAHCTOpTSPA MIONDSHI s
TIMKOr@HCHHTa3b! l - (60 mr /100 M)

noxkarox

Vaenmenue’ Yeenuyenue CAMP 1 akrusaums KA 1\ runornukemms
noTpeGReHHs MIOKO3bI / \ @ -
/ AxtvBauus

WHrubuposanue Fnukemus
rnukorexdochopunasbl TNUKOT@HCHHTA3bI a-KneTka

Ynanerue rniokosb! u3 KpOBU U \ /

W NpeBpaLueHue ee B rUKoreH Pacuiennexue rnuKkoreHa 4o rnioko3bl

1 BbIXOA rMOKO3b! B KPOBL =




