| ODMOHDI.

Knaccnmunkaums u
MEeXaHU3M OEeUCTBUS
FOPMOHOB.



LleHTpanbHas HepBHas cuctemMa (3a CYET nepeaayu
CUTHanoB MOCPEACTBOM HEPBHbIX MMMYJIbCOB U -
HEMPOMEANATOPOB); "

DHAOKPUHHAsA cucteMa (C NOMOLLbIO FOPMOHOB,
KOTOpbIE CUHTE3UPYIOTCS B XKene3ax u
TPAHCMOPTUPYIOTCS K K/IE€TKaM-MULLEHAM

(Ha puc. A);

[MapakpnHHasa 1 ayTOKpUHHAsA cuctembl (Npu
YUYACTUN CUTHANbHbIX MONIEKYS1, CEKPETUPYEMBIX U3
KJIETOK B MEXKJ/IETOYHOE MPOCTPAHCTBO -

31MKO3aHOMAOB, MTMCTAaMUHOB, FOPMOHOB XXKT,
LUMTOKMHOB) (Ha puc. b u B);

IMMyHHas cuctema (nocpeacTeom cneunduyeckmnx
6enkoB — aHTUTEN, T-peuenTopos, 6€1KoB
KOMI/1IeKca rMCcTOCOBMECTUMOCTMU. ) .
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Y ~ peLienTop; #— ropMoH Unv OPYFo#i CUrHan.




- BUonorMyeckn akTnBHbIE
OpraHun4yeckme coeuHeHus, KoTopble
BbIpabaTbIBAIOTCHA B HE3HAYUTESbHbIX
KOMIMYECTBAX B Xene3ax BHYTPEHHEN

CeKpeLUn, OCYLLECTBASIOT r'yMOpasibHYIO
perynsumio obMeHa BellecTs U UMeloT
DA3/INYHYIO XMMUYECKYIO CTPYKTYpPY.



[INCTAHTHOCTb AENCTBUSA — CUHTE3 B Xesne3ax

BHYTPEHHEN CEKPELMU, @ PeErynsaums oTaaneHHbIX
TKaHeW

N36upaTenbHOCTb AENCTBUS
Crporas cneumdnyHoOCTb AENCTBUS
KpaTKOBpPEMEHHOCTb AEUCTBUS

[1eNCTBYIOT B OYEHb HU3KUX KOHLIEHTpaLMAX, Noa
KoHTponeM LUIHC n perynaums nx aencrauns
ocyllecTBnseTcs B 60/bLUMHCTBE CNy4aeB Mo Tuny
obpaTHOM CBA3M

[leNcTBYIOT OnocpeaoBaHHO Yepe3 6e/1KoBble peLenTopbl
1 hepMeHTaTUBHbIE CUCTEMDI



CyLLecTByeT CcTporas
nepapxus unu
CONOAYMHEHHOCTb
FOPMOHOB.

[lopaep>xaHue ypoBHS
FOPMOHOB B
opraHu3Mme B
bonbWMHCTBE
C/ly4yaesn
obecneuymBaeT



Ta&;nuq 8.1, THnoTANAMHYECKHE TOPMOHbI, KOHTPOHPYIOULHe 0CBODOAKIEHHE FOPMOHOB
MHnoQ3a

[prHsisie Pexomerayemoe

Crapoe HasaHue COKPALLCHA HA3BAHME

KOpTHKOTPOMHH-PHIH3HHT -(aKTop
THPOTPONHH-PHAH3HHT-(aKTop
[ OHAXOTPONHH-PHH3HHT-(aKTOp
Prnmsinr-gaktop (GoATHKYI0CTHMYHPYIO-
[Er0 FOPMOHA
CoMATOTPOIHH-PIH3HHT-(aKTOp
CoMarorponHHuHIHOHpYIOUIKA  pakTop
[1ponaKTHH-PUAH3HHT-(DAKTOp
[TponakruuHruGHpylomuit daxrop
¢/1AHOTPOMHH-PUAMBHHT-(aKTOp
MenarotponuusHruGHpylomuit- daxtop

() Koprikoanbepu
P TupoanGepit

() [oHan0mMGepHH
p Gonwnbepun
-PO
() Comaronubepun
ComarocTariy

') [ponakTonuepuy
AP [IporakTocTATHH
P ¢1aH0THOCPHH
AP MexarocTamyH

gdge—:—sx
=

< o




NPEMNAPATbI TOPMOHOB

TMNOTANAMYCA U TUIMODU3A

CmamuHsI:
nponakmocmamuH
comMamocmamuH
menaHocmamuH

Ba30MNpeccuH
OKCUTOUMH

aaApeHo-
TPOMHbIW

comMaro-
TPONHKbIA

4

&

comaTo-
MeauHbI

KOPTUKO-
cTepouabl

- FANOTAnNamyc

O\®

aleHo-
rmnoguns

npo-
NaKTUH

TUpO-
TPONHbIW

o X

T3, T4  mMOnouHbI

Kenesbl

JTubepuHsi:
kKopmukonubepu+
muponubepuH
nponakmoubepLiH
comamonubepuH
menaHonubepuH
20HaodopenuH

MENaHoUNTCTU-
MY NUPY LUK

roHafoTpPoONHbIE
honnukynocTn-
MYNUPYoWnu
(PCT), noTenHn-
aupyrowun (J11)

1

nonoBbie
xeneibl




I3MEHEHNE KOHLIEHTPAL MM METAOONNTOB B K/IETKAX-
MULLUEHSX MO MEXAHU3MY OTpuLiaTe/IbHOM 0BpaTHOM
CBSI3M MOJaBNSAET CUHTE3 FTOPMOHOB, AENCTBYS NIMOO Ha
3HAOKPUHHbBIE Xene3bl, TMbo Ha rMnoTanamyc.

CyLLECTBYIOT 3HAOKPUHHbIE XeNe3bl AN KOTOPbIX
OTCYTCTBYET perynsiunst TPOnHbIMM rOPMOHAMMN —
NapawuTOBMIHas Xene3a, MO3roBoe BELLECTBO
HaAMOYEe4YHNKOB, PEHNH-A/IbAOCTEPOHOBASA CUCTEMA U
NoKeNyao4Has xene3a. OHM KOHTPONUPYHOTCS
HEPBHbLIMW BIINSHUSAMUW WU KOHLIEHTpaLMEN
OnpeaeneHHbIX BELLECTB B KPOBU.



Nno 6Monorn4yeckum yHKUUAM;
Mo MexXaHn3My AENCTBUS;
NO XMMNYECKOMY CTPOEHMUIO;
Pa3Nn4yaloT 4 rpynnsl:
1. benkoBo-nenTnaHble
2. [ OPMOHbI-NMPOMN3BOAHbLIE AMUHOKUCIOT
3. [OpMOHbI cTEeponaHON NPUPOAbI
4. DMKO3aHOMIbI



Peryupyembie mpowecchi

['opmoksI

(0MeH YreBO10B, THIH0B,
AMHHOKHCIIOT

Boawo-coresoii omen
OBMeH Kanbiws 1 Goc(atos
PenpoaykTiBHAs QYHKIS

CHHTE3 H CEKPELIHS TOPMOHOB
SHJOKPUHHBIX KENE3

W3MeHeHHe MeTa00TH3MA B
KICTKAX, CHHTE3UPYHOLIX TOPMOH

WHCyIHH, TIOKATOH, 47PEHATHH, KOPTH3OT,
THPOKCHH, COMATOTPOIHH

ATTb0CTEDOH, AHTHTHYPETHYECKHI TOPMOH
[TapatropMoH, KATbLMTOHHH, KATbUHTPHO

JCTPaTIHOA, TECTOCTEPOH, MPOTECTEPOH, TOHAOTPOIHEIE
TOPMOHI

Tpommsie ropMOHEI THIOH34, THOEPHHSI H CTATHHI
THIOTATAMYCA

DiK032HOH/IBI, THCTAMMH, CEKDETHH, TACTPUH, COMATOCTATHH,
BA30AKTHBHBLH HHTeCTHHANbHI menTiA (BUIT), watokmhe!




‘ MenTuaHbIiA rOpMOH Crepoup Mpou3BoaHOe aMUHOKKCNOTHI

AnpeHOKOPTMKOTPONHII ropMoH (KopTukoTponuH; AKTT) AnbpocTepoH AnpeHanu
FopmoH pocra (comatorponuH; CTF) Koptuson HopanpeHanux
TupotponHblii ropMoH (Tupotponuy; TTT) Kanbuurpuon TpwitogTuporuH (T,)

IlaKToreHHbI ropMoH (nponaktik; NTT) TectocTepoH Tupokcu (T,)
NMioTerHuaupyrowunit ropmoH (miotponun; NN Sctpagvon
donnnkynocTUMynupylowuin ropmo (GCr) Mporecrepon
Menarouutctumynupyrowmis ropmoH (MCP)
XopvoHuueckuit ronagotponuH (XIN)
AHTUMYpeTUYecKUit ropMoH (Basonpeccvl; ALl
OkeuToumH

NapatupouHbii ropmoH (napatropmon; MTT)
KanbuuToHnH

WHcynuH

IntokaroH




[ OPMOHbI rMNOTanamyca; ropMoHbl
rmnodunsa; ropMoHbl NOAKENYA0UYHOM
XXEene3bl - MHCY/INH, MIOKAaroH; ropMOHbI
LLMTOBMAHOW N NapaLLMTOBUAHOM XKENEe3 —
COOTBETCTBEHHO KaNbLMUTOHUH U
NapaTropMoOH.

BbipabaTbiBalOTCA B OCHOBHOM MyTeM
npuLenbHOro NpoTeonnsa. Y ropMoHoB
KOPOTKOEe BpeMS >XU3HWU, MMetoT OT 3 A0
250 AMK ocTaTKoB.




Mononuaooamme
FOKDIM U A
H P EHDOBOK TRANM

Nomowenne uonop
[ccoBonnD K'n PO )
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ABnsaroTCH
NPON3BOAHbLIMU
AMUHOKUCNOTHI -

TUPO3MHa.

K HUM OTHOCATCA
FOPMOHbI LLIUTOBUAHOM
xenesbl -
TpnoaATUpPOHuH (I3) u
TUPOKCUH (I4), @ TaKXe -
aipeHannH u
HOpaApEeHanuH —
KaTeXosIaMu1Hbl.

AdodamunH

B3 «a
?H _(';Hz
OH NHCH;

AgpeHanuH

3 v
‘CH —?Hz
OH NH>
Hopagpernanun

KarexonammHbl




| |
NH;
| |

3, 5, 3', 5'-TerpanogTuponunt (T,)

| |
NH,
|

3, 5, 3'-TpunogTnponnH (T3)

B 1LIMTOBHIOHOM XeJjie3€ CMHTE3UPYIOTCSI TOPMO-
Hbl — HOAMpPOBAaHHBIC TNPOU3BOJAHbIC THUPO3HMHA.
OHUu oObeIMHEHBI OOILIMM Ha3BaHUEM MOATHUPOHMU-
Hbl. K HUM oTtHocsaT 3,5,3’-TpuioATUPOHHH (TpH-
onTtnpoHuH, T,) u 3,5,3%,5 -rerpaitonTupoHuH (1)),
WJIU TUPOKCHH







CUHTE3NPYIOTCHA U3 XonectepuHa (Ha puc.)

[ OpMOHbI KOPKOBOIO BeLlecTBa HaanovyeyHNKOoB
— KOpTUKocTepounabl (KOpTN30s, KOPTUKOCTEPOH)

[OPMOHbI KOPKOBOrO BELLECTBA HAAMOYEYHNKOB
— MUHEPaNoKopTMKouabl (aHAOCTEPOH)

[lonoBble roOpMOHbI: aHAporeHb! (19 «C») u
3CTporeHbl (18 «C»)




XonectepuH (Cs7)

HO
@/ MperneHonox (Cxq)

CHs

e I

/
OH

TecTtocTepoH {Cqg) Mporecrepon (Cyq)

~_®
\

HO

O
KopTtuaon (Cy4) AnsaoctepoH (Coq)




MewGparnie®f] _Ooudomnasah, - Anaynonoses kicnora

OHM penaTca Ha 3 rpynnbl — Jlunoxcurerasa L{uknooxcurenasa
npocCTarjiaHAumHbI,

NNeUKOTPUEHDI,

TPOMOBOKCaHbI. leiotpuensl — MpocTamansl
diiKa3oHoMAbI - Meanaropsi (PGG)
(nokanbHblE l

LLUMPOKO pacnpocTpaHeHHas

rpynmna CUrHasbHbIX Mpocrau - <= Mpocrarnangrl —> - TpoMGoKCate
KOTOpble 06Pa3yIoTCA NOYTH BO (PGl (PGH) (TXA,  TAB)
BCeX u l

UMeIoT He60o/bLUYI0 Aa/IbHOCTb

AEMCTBVISI . nmc'ramawm

3TUM OHM OT/INYAIOTCH OT (PGD, PGE, n PG
KJIaCCUUYECKUX ,

CUHTE3UPYIOLLUXCS B

cneumanbHbIX

BHYTPEHHEeHN .



NMpocrarnaHauHbl (Pg) — cMHTE3npyroTca
NMPaKTU4YECKU BO BCeX KJIeTKaX, KpOMe 3PUTPOLIUTOB U
nuMmdpoumnToB. BoiaenaroT Takme TUnbl
npoctarnaHgmHoB A, B, C, D, E, F.

DYHKUMM NpOCTariaHAMHOB CBOAATCH K U3MEHEHMIO
TOHYCa rNIafKNX MbILUL, , MOYErnosioBoM u
COCYAUCTOMN CUCTEM, HENYAOYHO-KNLUEYHOr O TPaKTa,
Npy 3TOM HanNpaBJIEHHOCTb U3MEHEHWI pa3inyHa B
3aBMCMMOCTM OT TUMA NPOCTArJilaHANMHOB M YCJ/IOBUM.
OHM TaK)Xe BNMSAIOT HA TeMnepaTypy Tesa.

NMpocTaumMK/IMHbI ABNISIIOTCA NOABUAOM
npocrarnaHguHoBs (Pg I), HO AONONHUTENbHO
obnapgatotr ocobon byHKLMEN — MHIrMBUpYLOT
arperauyuio n obycnosnunsatoT
BaszoauiaTaunio. 0CO6eHHO aKTUBHO CMHTE3UPYIOTCS
B SHAOTENINN COCYyAOoB . , CIN3UCTOMN



TpoMmbokcaHbl (Tx) obpa3yroTcs B TpoMbouunTax,
CTUMYJIMPYIOT UX arperaumio v Bbi3biBalOT CY)KEeHMUe
MeJIKUX COCYyAOB.

JlenkorpueHbl (Lt) aKkTUBHO CUHTE3UPYIOTCA B
NENKOLMTAaX, B KJIeTKaX JIErknx, Cesie3éHKM, Mo3ra,

cepaua.
Bbiaensatot 6 Tunos nenkorpueHos: A, B, C, D, E, F.

B neKouuTax OHU CTUMYJIMPYIOT NOABWXXHOCTD,
XEMOTaKCUC U MUTPaLLUIO KJIETOK B oudar
BOCNaJieHUs.

Tak)xe BbI3bIBalOT COKpalleHue MYCKynaTypbl
6poHxoB B fo3ax B 100—1000 pa3 MeHbLUUX, YEM
rMCcTaMuH.



ns nposiB/ieHMs GUONOrMYecKom akTUBHOCTY
CBSI3bIBaHME FOPMOHOB C PeLIENTOPaMn AOMKHO
NpUBOANTL K 06pa30BaHMIO CUTrHaMA, KOTOPbIN
BbI3blBa€T BMONOrMYecknin OTBET.

Hanpumep: WNTOBUAHASNA XKene3a — MULLEHb AN
TUPOTPONUHA, NOA AEUCTBUEM KOTOPOIO
YBENMYMBAETCS KONIMYECTBO aLMHAPHBIX KNETOK,
MOBbILLAETCA CKOPOCTb CMHTE3a TUPEOUAHbBIX
rOPMOHOB.

KneTkn-MmuLleHn oTnnyatoT COOTBETCBYOLUM

ropMoH, 611arogapst HaMYMO COOTBETCTBYIOLLIENO
peLenTopa.



FropMoH pocTa

FToOpMOH pocTa
NMPpUCOeAMHEH K

peuenTopy

1.5, Hational Libirary




PeuenTopbl MOIYT HaXoAUTCS:
- Ha MOBEPXHOCTWN KJIETOYHOW MeMOpaHbl
- BHYTPU KNETKM — B LIUTO30J1€ WU B SApE.

PeuenTopbl — 3TO 6€Kn, MOryT COCTOSITb U3 HECKO/TIbKUX AOMEHOB.
MembpaHHble peuenTopbl MMEKT AOMEH Y3HaBaHUS U CBA3bIBAHWUS C
rOPMOHOM, TPaHCMEMOpPAHHbIN U LIUTOMIAa3MaTUYECKUA AOMEHDI.
BHYTpuKIeTouHble (94epHble) — AOMEHbI CBS3bIBAHWUSA C FOPMOHOM, C
AOHK v c 6enkamu, perynupytowime TpaHCAYKUMIO.

Burammus D Tupeomarmsie
Crepownmgen: ropPMOHEL




OCHOBHbIEe 3Tanbl
nepenaum
ropMoHaJ/ibHOIro
CUrHana:
yepes
MeMbpaHHbIe

(ruppodobHbie) U
BHYTPUKJIETOUYHbIE
(rmapodunbHbIe)
peuenTopbl. 3TO
6bICTPbIN K
Mea/IeHHbIN NYTM.




[OpMOHa/IbHbIN CUFHAN! MEHSAET CKOPOCTb
MeTabonmMyeckmnx npoLeccoB OTBET MyTEM:
- UIBMEHEHNE aKTUBHOCTU (PEpPMEHTOB

- N'BMEHEHMEe KoNMn4yecTsa (PepMeHTOB.

[0 MexaHnU3My AENCTBUS pa3INYaloT rOPMOHDI:
- B3aMMOAENUCTBYIOLLNE C MEMOpPAHHbBIMY
peLenTopaMn (NenTuaHble rOPMOHbI,
aJipeHanuH, anKo3aHonapl)

- B3aUMOAEUCTBYIOLLME C BHYTPUKIETOYHbIMY
peuenTopamu (CTeponaHble N TUPeoaHble
FOPMOHbI)



ey —

s
CrepovigHbinA
rOPMOH

LinTonnasma

Pubocoma




¢ roOpMoOH KeTKka-MullieHb

ropMoHaJsibHbIN
peuenTtop

KJIeToO4YHOEe == s - 6onsLuas
|[0pOo = ' Sopo3nka

7 i

ONONN

KJ1IETO4YHbINA
oTBET




Nepepauya nHdopMaLMKM OT NEPBUYHOI0 NOocpeaHUKa ropMoHa
OCYLLLECTB/ISIETCSH Yepes peuenTop.

3TOT CUrHaN peLenTopbl TPaHC(POPMUPYIOT B U3BMEHEeHUe
KOHLEHTpaLuuyu BTOPUUYHbIX NOCPEAHMNKOB, NOJIy4YUBLUUNX
Ha3BaHWe BTOPUYHbIX MECCEHA)XEpPOB.

ConpshxeHue peuenTtopa ¢ 3ch¢peKTOpHOU CUCTEMOU
ocyujecrBnsiercs yepe3s G —6enok.

O6wuM MexaHn3MOoM, NOCpPeaACTBOM KOTOPOro peasiu3yroTcs
6nonornueckue apdexkTbl ABNSAETCA NpoLecc
«ochopunupoBaHusa — gecdpocopuimposaHus epMeHTOB>»
CyuwiecTBYIOT pa3Hble MeXaHU3Mbl nepeaavyv ropMoHasibHOro
CUrHanbl yepe3 MeMbpaHHble peluenTopbl —
aAeHuNnaTuMKiasHas, ryaHuwnaTuyMkiasHas,
nHo3uToNochaTHAA CUCTEMbI U ApYyrue.



CurHan ot ropMmoHa TpaHcopMUupyerTcs
B U3ME@HEHUM KOHLIeHTpaLumn
BTOPUYHbIX NOCPeAHUKOB —

rHanbHbie MOnexKynbl
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BropHH S ROV | ../ A

nocpeHnKK UAM®




 Komnrnekc ropMoH-peLenTop CBA3aH C
G — 6enkoMm, KoTopbin nmeet 3
m cyo6beauHuubl (o, u y).
i descecsss ° B OTCYTCTBUM rOpMOHa

a- cyobeamHnua ceszaHac NMd un
ageHuUnNaTuMKna3oun.

 Komnnekc ropMmoH-peuenTop NpMBOaUT
K OTLWeNNeHno gumepa

By ot al T®. Cy6oeauHuua al TO

aKTUBMpYeT ageHUnaTuuknasy,
KaTanusmpyrLlyro obpasoBaHue

uuknuyeckon AM® (LAMD).

LAM® akTuBupyeT NpoTeuHKUHasy A
(NMKA), dpocchopunupyrowyio
¢hepMeHTbI, KOTOpPble MEHAIOT
CKOpPOCTb MeTabonmMyecKkmx npoL,eccos.
lNMpoTteuHknHa3sbl pasnuyarT A,B,C n

ap.




| eM6paHm,m

MHcynuH
S
T

:’ G-6enox _=—> Adenunam- Pocodu-
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Heaxmuaras Axmueran

Tpwauunmmnuepon Ounaunnmuyepon

XupHsan kmcnora
wmmuuem
1 MAIM-nunasa

Mmuuepon

l AArM-nunasa

[lpoTenHKMHa3a A
dochopunupyet TAl-
nnnasy n akTueBupyeTt
ee.

TAl-nunasa
OTLWENNSET OT
TpyaumnranueposioB
XXMPHbIE KNCNOTbI C
obpazoBaHnem
rnvuepona.

XX1pHble KUCNoThI
OKUCNSAOTCA U
obecneumnBaloT
OpraHn3M 3Hepruen.
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B —aapeHopenenTophl

C)— APEeHOP eLeNTOPhI




AApeHopeLenTopbl BCEX TUMOB PeaiM3yloT CBOEe
nencremne yepes Gs-6enkun. a- cybbeanHuLbl 3Toro
6enika akTUBMPYIOT afeHnNaTUmMKIasy, KoTopas
obecneunBaeT cuHTE3 B KeTke LAMO n3 ATO u
akTMBaLunto LAM® 3aBUCMMOWN NPOTEMHKMHA3bI A.
By-cybbeanuunubl Gs-benka aktnsupytot Ca2+-
KaHanbl L-TMna n Makcn-K+-KaHanbl.

Moa BansaHneM LAM®-3aBUCMMON NPOTEMHKUHA3bLI A
NPONCXOAUT (POCHOPUINPOBAHNE KMHA3bI NErkux
Lienen MMO3MHA N OHa NEPEXOANT B HEAKTUBHYIO
(popMy, He CrocobHYy0 (OCHOPUNNPOBATb JIErKMNE
Lilenn MrMo3uHa. lpouecc pochopuinpoBaHus
NErkux Lenen npekpawlaeTcs U rnagkoMbllLeyHas
Kf1eTKka paccnabnsercs.



AMepukaHckme y4yeHble PobepT Jledkouu, n bpanan Kobwunka

yaoctonnucb Hobenesckon npemmn B 2012 r. 33 NOCTUXKEHME

MEXaHM3MOB B3aMMOAENCTBUSA PELIENTOPOB aapeHannHa ¢ G-
6enkamu.

« B3aumMopencTteue 6eta-2 peuenTtopa
(obo3Ha4yeH CcMHMM LBEeTOM) ¢ G-6enkamu
(0603HaueHb! 3eM1eHbIM LIBETOM).
PeuenTopsbl, conpsikeHHble ¢ G-b6enkamu,
OYeHb KpacuBble, ECNIU paccMaTpuBaThb
APXUTEKTYPHbIE MOJEKYISAPHbIE aHCAMbNK
KNETKM KaK LeaeBpbl Npupoab.

MIX Ha3bIBAIOT «CEMUCTNINPANbHBIMU,
MOCKOJIbKY OHW, CMUPasibHO YMNaKoBaHbI B
KNeTo4yHoM MemMbpaHe Ha MaHep
€/104HOr0 CEPNaHTUHA U «MPOHU3bIBAIOT»
¥ 43, ee ceMb pas, BbICTaB/sAs Ha NOBEPXHOCTb

if ' «XBOCTWK», CMTIOCOBHbIVA BOCMIPUHATb
CUrHan n nepeaatb KOH(POPMaALMOHHbIE
N3MEHEHMUS BCEN MOJEKYE.







G-6enkn AensaTcs Ha ABE OCHOBHbIX rPYMMbl —
rerepoTpuMepHble («bonblune») n «Manbie».
[eTepoTpumMepHble G-6eiku — 3T0 6enkn C
YeTBEPTUYHOU CTPYKTYPOU, COCTOALLME U3 TPEX
cybbveanHuu: anbdala), 6eta (B) n ramma (y).
Manble G-6enku — 310 6enkn n3 ogHou
NONUNENTUAHON LiENU, OHN UMEOT MONEKYISAPHYIO
Maccy 20—25 k/la 1 OTHOCATCA K CynepceMencTBy
Ras Manbix [ Tdas.

IX enMHCTBEHHas nonunenTuaHas uenb
rOMOJIOrMYHa a-cybbeanHuLe reTepoTpuMepHbIX
G-6enkoB. O6e rpynnbl G-6enkos IR

YYACTBYIOT BO BHYTPUK/IETOYHOM
CUrHanM3aumm.







AKTUBHOCTb NPOTEMHKMHA3 TUNa A perynupyertcs
HAMO®, npoTteMHkuHasbl G - UTMO.

Ca2+ - kanbMoOAyJ/IMH3aBUCHUMbIE NPOTEUMHKUHAa3bI
HaXoAATCA NoA KOHTPoJiIieM KOHLUeHTpauuun CA2+.

NpoTtenHknHa3bl TMNa C perynupyrorca JAr.

MoBbilleHne YPOBHA KaKoro-im6o BTOpUMUYHOro
nocpeAHUKa NMpPUBOAMT K aKTMBaLIMM onpeaesieHHoro
KJ1acCca NPOTENHKUHa3.

MHoraa cy6beanHnua meMbpaHHOro peudenropa
MOXKeT 06/1afaaTh aKTUBHOCTbIO (pbepMmeHTa. Hanpumep:
TUPO3MHOBAA NPOTEMHKMHA3a peuenTopa UMHCYJIMHA,
AKTUBHOCTb KOTOPOMW peryimpyercss ropMOHOM.



Monekyna uxcynusa

BHekneTouHbIA AOMEH el nTopa

TpancmemBpanHbii oMe
_peyentopa

BHyTpUKNETOuHbI AOMEH peueliTopa

Eawa ). :
Fradl); e,

AKTHBALWMA TUPOSMHKUHA3LI

'

®ocdopunuposanme
Aytodocdopunuposatie

AKTuBaLMA BHYTPHI NETONHbIX Benkos, Buonoruveckue KTl

Cuurea nununos  Cuntea rnukoreda  Poctuakenpeccus  Cunrea 6enkos  Tpawcnopt
reHoB FNIOKO3b!

TUpo3MHKMHA3a 3anycCKaeT NpoLecchl
¢ochpopunnposaHus
BHYTPUKJIETOUYHbIX 6eKOoB.
NMpoucxopsauiee npm 3ToM
ayrocdocopunuposaHme peuentopa
BeAeT K YCUIEHUIO NepBUYHOro
CUrHana.

MHCY/IMH-peuenToOpHbIX KOMIJIEKC
MOXXEeT BbI3blBaTb aKTUBUPOBaHUe
¢occhonmnasel C, o6pazoBaHue
BTOPUYHbIX NOCPEeAHNKOB
nHo3utTontTpudocdara u
Anauunrauueposia, akTusaumio
nporemHkuHasbl C, uHrMbuposaHue
HAMO.

YyacTtue HeCKOJIbKUX CUCTEM
BTOPUYHbIX NOCPeAHUKOB 06 bsICHSIEeT
MHOroo6pasue u pasnuums acp¢pekTos
MHCYJIMHA B Pa3HbIX TKaHSX.



LinTonna3aMaTmnyeckmn AOMeH peuenTtopa obnagaer
aKTUBHOCTbIO NyaHMNaTumMKIasbl (reMcoaep kalymm
(pbepMeHT).

Monekynbl Ul T® MOryT akTUBMPOBATb MOHHbIE
KaHanbl MU NPOTENHKMNHA3Y G,
pochopuNpPYIOLLYIO (DEPMEHTHI.

LUrM® KoHTponMpyeT 0bMeH BOAbl U MOHHbIN
TPaHCMNOPT B MNOYKaX U KULLEYHUKE, @ B cepAEYHOU
MblLLULIE CNY>XXUT CUrHANOM pefiakcaLum.
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CBs3blBaHWE rOpMOHa C peLenTopoM,
BbI3bIBAET U3MEHEHNE KOH(OpMaLnmm
peuenTopa.

MpoucxoauTt amccoumaumss G-benka v IAd
3aMeHseTcd Ha [ TO.

OTtaenuBluascs a-cybbeanHnua, CBsi3aHHast
c Mmonekysnon 'T®, npnobpeTaeT cpoAcTBO K
docdonunnase C.

Moa pencteneM cocdonunasbl-C
NPOUCXOAUT rMApPOAN3 NNuaa MembpaHsbl
docthatnannuHosnTon-4,5-bucdocdarta
(PND2) n obpaszoBaHne nHo3nToM-1,4,5-
Tpudochat (MP3) u anaunnrnuuepon
(OAD).

OAl yyacTByeT B akTUBaUun pepMeHTa
npotenHknHasbl C (MKC).
NHo3uTon-1,4,5-tpudocdat (MD3)
CBS13bIBAETCH cneunduyeckumMm LeHTpamMm
Ca2+-kaHana meMbpaHbl 3P, 3TO npMBOaANT
K M3MEHEHWIO KOHdopMaunn benka u
OTKPLITUIO KaHana - Ca2+ nocTynaeT B
LUMTO30s1b. B oTcyTCcTBME B UMTO301e D3
KaHan 3aKpbiT.



buonornyeckoe AencTBMe ropMoHa
pocTta (MPp — MHCYTMHOMOA0OHbIN
(paKTop pocTa)

Tunoranamyc
T'opMoH pocTa

Peuentop P

MEMBPAHA

' 1
Comaronubepus "  Comatoctamii M

CuHres UDP

L
FopmoH pocra

/ \\ | TuposuHiHasa

Peuenrop
norP

|
MeueHb \ !

Mbtiigbl p .
WUTOreHHbIW OTBET
Kocta Wuposan { YTAIASALMS ITIOKO3b! |

]
* poct TKaHb * cvTes Genka i

* cuTes Genkg | IVnonw3 Poct
1 YTHRIM3BUUS TTHOKO3b!

T enioKoHeoreHES
* cuntes Benka




Tadauua 8.2. N'opmonbl runogu3a H OCHOBHBIC KJIHHHYECKHe CHHAPOMBI, pa3BHBaKIIIHECS
NpH HApPYIICHHH MX CeKpelun

OcHOBHBIE KJIHHHYECKHE CHHAPOMBI
Monexyasap- |

Hasi Macca npu H30BITKE MPH HEAOCTATOYHOCTH
rOpMOHa ropMOHa

[opmon

Iopmonbl nepeauneii 1o runodusa

I'opmoH pocTa 21500 AKpoMmeranaust KapaukosocTh
(dpe3MepHBIii pocT) (HM3KOpPOCIOCTh)

Kopruxkorponuu (AKTI) 4500 Cunapom HMuenko- BropuuHas rumno-
Kymunra VHKUHS KOPbl
HaAMOYeYHUKOB

Tuporponus 28000 Nuneprupeos Bropu4HbIil rUmno-

TUPEO3

[MponakTuH 23500 AMmeHopest, decruio- OTCcyTCTBHE NTaKTalLMH
aue, rajakropest

DoNAHKYIOCTHMVINPYIO- 34000 [MTpexneBpeMeHHOE BropuyHasi rumno-
LI rogamon (ponam- MoJ0BOE co3peBaHMe | (QYHKIUS MOJIO0BLIX
TPOMHH XKesnes: decruiogue

JroTeMHU3UPYIOIINI Trop- 28500 To xe To xe
MOH (JIIOTPOITHH )

HMunorponun 11800 HUcTomenue OxupeHue

l'opMousl 3aaHei 1011 runodgusa
Basonpeccun 1070 = HecaxapHbiitanaber
OKCHUTOLHH 1070 —




