Duzuoaorud
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dalTUBHOCTDb
3. QHAOKPUHONOrus

YcuneHue CeKpery aapeHaanHa

Ycunenune cexpeuun KP1, AKTI

YcriieHue CeKpenuy IIIIOKOKOPTUKOU/I0B
YCcuJlIeHHE CEKPELMM SHIOTCHHBIX OIIMATOB
YCulIeHHE CEKPEUHA OKCUTOIIMHA U Ba30IPECCUHA

TopMoxeHHe ceKpeluy UHCYIMHA, TOPMOHA POCTa,
roHajgoauoeprHa



JIB€ OCHOBHBIC YHJIOKPUHHEIE CTPECCOPHBIEC CUCTEMBI —
CACulAC

AKTI

KOPTH30.1

Kopa
HAII0YeYHIK 0B

HeHpoH
CHMITaTHYe CK0H
HEePBHOH CHCTEeMBbI

’ MO3T0BOE BeliecTBO
\ HAOII04Ye YHHK 0B

aipeHAJIMH




K CAC oTHOCHT:

e Cumnatnyeckytro HC

e AJpeHanuH, CeKpeTupyeMblil MO3roBbIM CIIOEM
HaMnoO4Ye4YHNKOB

e HopagpeHanuH, cekpeTupyemsbin, rMaBHbIM
obpasom, CMMNaTUYECKMMMN CUHANCaMUN B CTEHKU
Kanunnapos

d WVHakTuBaumsa agpeHanuHa n HopagpeHanuHa
MPOUCXOAUT B KPOBMU



K I'AC oTtHOCHT:

% KopTukonndepuH
< AKTI
«» [ noKokopTMkonabl (KOPTU30S Yy YernoBeka)

A TaK Xxe
«» SHOOPdUHbI N 3HKed alnUHbI

N ewe
< Ba30npeccuH
< OKCUTOUUH

0 WHakmueayusi nenmudoe ripoucxooum 8 Kposu
(6bicmpo), a cmepoudoe — e ne4yeHu (0oJsi2o)



Ilocie cTtpeccopHOro crumylia

CEKpEIrA aJpeHaInHA PACTET

OQHOBPEMEHHO C AaKTUBAIIMEH
CUMIATUYECKON HEPBHOU CUCTEMBI

AxTuBHOCTH I AC pa3BuBaercs u
yracaeT MEIJICHHEE



AapeHanuH
(nr/mn)

YacTtoTa cepaeuHbIx
COKpalleHunu
B MUHYTY




AapeHanuH
(nr/mn)

ApTepunasnbHoe
nasneHve (Mm)
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AapeHanuH
(nr/mn)

KopTukocTtepoH
(Hr/mn)




apCHAJINH

" MCCTO CHUHTE3a — MO3IrOBOHU CJIOU
HAJIIIOYCYHHNKOB

= (DyHKIHS — ITOJArOTOBKA OpraHu3Ma K
«peakuu 00OpHObI UIIM OETCTBAY;
KAOKUN simpaticus

" PEryJIsAUd — CUMIATHYECKas HEPBHASA
CUCTEMA YCUJIMBAET CUHTE3 U CEKPEIIHIO
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Tupo3un

Adpenanun

Hopadpenanun
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PP EKTHI

» [lenctBne agpeHannHa CcBA3aHO C
BIMUSIHNEM Ha a- U 3-adpeHOpPELIENTOPLI U
BO MHOIMoOM coBnagdaeT ¢ adpdeKkTamu

3036y>|<,£|,eH|/|$| CUMMNAaTUHECKMNX HEPBHbLIX
BOJIOKOH.



@& adrenaline

& | receptor adenylyl cyclase

cyclic AMP
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AQpeHanuH

* OH BbI3LIBAET Cy)XeHuUe cocy008 OPraHoB
OpPHOLLHOM MOSIOCTN, KOXU U CITN3UCTbIX
000noYeK; B MEHbLLEN CTEMEHN CYXaeT cocyabl
CKeneTHoOW MycKynaTypbl.

« ApTepuarnbHoe aaBreHne nog JeUCTBUEM
agpeHannHa nosblaeTcsa. OgHaKo NPeCcCopPHbIN
9PPEKT agpeHannHa BblpaXeH MeHee, YeM Yy
HOopaapeHanuHa B CBA3N C BO3OYyXAeHMEM HE
TOSNIbKO a1 1 a2-agpeHopeLienTopoB, HO U [32-
agpeHopeLENTOPOB COCYAO0B



AQpeHanuH

IameHeHna cepaevyHon OeAaTernbHOCTH
HOCAT CNOXHbIWN XapakTtep: ctumynmpysa 31
aJpeHopeLenTopbl cepaLa,
CNOCOOCTBYET 3HAYUTENBHOMY YCUIEHUIO
N yYalleHNo cepaeyHbIX COKpaLleHun,

o0reryeHnto aTpUOBEHTPUKYNIAPHON
NMPOBOAMMOCTMH,

NOBbILLEHNIO aBTOMaTU3Ma cepaevyHoun
MbILLLbI, YTO MOXET NPUBECTU K
BO3HUKHOBEHWUIO apummuul.



AQpeHanuH

* Ho n3-3a noBbILLEHNSA apTepuanbHOro
OaBlieHUA NpoucXoauT BO30YyXXOeHMe
LeHTpa bnyxaarLmnx HEPBOB,
OKa3blBaloOLMX HA cepaue TopmMmo3ssiLliee
BNUAHUE, MOXET BO3HUKHYTb NpexoasiLas
pedoriekTopHas bpagunkapaus.



BrnnaHmne agpeHanuHa Ha
apTepuanbHoe gaBrneHue.

CeppoedHas, cBa3aHHas ¢ Bo30yxaeHnem B1 agpeHopeLenTopoB u
NPOSABNAIOLLAACA NOBbILLEHNEM CUCTONMYECKOro apTepuanbHOro JaBneHus
n3-3a yBenuieHus cepaedHoro Bbiopoca;

BarycHagq, cBsdaHHas co cTumynsaumen bapopeLenTopoB Ayr1 aopThl U
COHHOrO KI1y60o4Ka NoBbILWEHHbLIM CUCTOSIMYECKMM BbIODPOCOM. OTO NPMBOANT
K akTUBaLumM gopcarnbHoro sapa onyxgarLero Hepea 1 BKOYaeT
bapopeuenTopHbIN AenpeccopHbin pedrnekc. Pasa xapakTtepusyeTcs
3amMeqieHNeM 4YacToTbl CEPOAEYHbIX COKpaLleHnn (pedornekTopHas
bpaonkapanst) n BpeEMEHHbLIM MpeKpaLleHUEM NoAbLEMA apTepmManbHOro
OaBneHns;

Cocygucras, npu KoTopon nepudepmnyeckme BasonpeccopHble apdeKThl
agpeHanuHa «nobexgaroT» BarycHyto gpasy. Pasa ces3aHa Co CTUMYISLUUEN
a1 n a2 agpeHopeLenToOpoOB.

CocyaucTas, 3aBucsLlas oT Bo30yxaeHua 32 agpeHopeuenTopoB COCY40B U
COMPOBOXAAKLLAACA CHMKEHNEM KPOBSAHOMO AaBIEHUS. DTU peLenTopbl
AonbLUe BCexX Aep)xaT OTBET Ha agpeHanuH.



NIRRT A HHl{l‘
-'INMMHHAH!I' L VIVIHHW»

COIRNV VYV jaddaididiai]]

CepAeqnaﬂ asa




Ha rmagkue mbiliUbl agpeHanuH
OKa3blBaeT pa3HOHanpaBrieHHoe
nencrTeune

« 3a CHET cTMMYNALUMK 2 aapeHopeLIENTOPOB
agpeHarnuH Bbi3blBaET paccnabneHmne rnagkomn
MYCKynaTypbl OpOHXOB U KMULLEYHUKA,

* BO30yxOasa al agpeHopeuenTopbl paanansbHou
MblILLLbI pagy>XHon 060S1o4KnN, agpeHanmH
pacLUNPSAET 3padyoK.



AQpeHannH — Katabonmnyeckmnm
rOpMOH

* NOBbILUEHWE COOEPXKAHUSA ITHOKO3bI B
KPOBU N yCUINEHNE TKAHEBOro obmeHa.

* aJpeHanuH yCunmBaeT [TOKOHEOreHe3 U
MWKOreHoNM3, TOPMO3UT CUHTES
rMUKOreHa B NeYeHn U CKENEeTHbIX
MbILLLIAX, YCUITMBAET 3axBaT U
yTUNN3aL Mo rMIOKO3bl TKAHAMUN, MOBbILLAA
aKTUBHOCTb IMUKONIUTUYECKNX (DEPMEHTOB



AQpeHanuH

* YCUNMBAET NUNONM3 (pacnag XXnpos) U
TOPMO3UT CUHTES XXNUPOB



AdpeHanuvH

* [Tpy NpogOMKNTENBHOM BO3AENCTBUM
YMEpPEHHbIX KOHLUEHTpAaLUMA agpeHanmHa
OoTMeYaeTcs yBenmyeHme pasmepoB

(dbyHKLUMOHanNbHasa rmnepTpodunsa) Mmokapaa u
CKemneTHbIX MbILLLL.






AQpeHanuH

* [1peanonoXXUTeNbHO 3TOT 3APAEKT
ABNSAeTcd OAHUM N3 MEXaHU3MOB
aganTtauuuy opraHusma K grnmTteribHOMY
XPOHNYECKOMY CTPECCY U MOBbILLEHHbLIM
donsnyecknm Harpyskam



AQpeHanuH

* ANNTENbHOE BO34ENCTBME BbICOKUX
KOHLUEHTpauun agpeHanuHa npuBoguT K
yCuneHHomy 6enkosomy Kkatabonmamy,
YMEHbLUEHUIO MbILLEYHON MacChl N CUTbI,
NoxyaaHuto N NCTOLLEHMIO



AQpeHanuH

OKa3bIBaET BbIpaXXeHHOE NpoTUBOansepruieckoe
N NPOTUBOBOCMNANUTENbLHOE AEUCTBMUE, TOPMO3UT
BbICBODOXOEHME r’MCTaMnHa, CEPOTOHUHA,
KUHUHO8 N OAPYrnx MeanaTopoB anneprum u
BOCMNaneHust U3 Ty4YHbIX KINETOK
(MembpaHocTabunmuanpytouiee OencTeme),
BO30y)KOgas Haxoasawmecsa Ha HuX 32-
afpeHopeLEeNTOPbI, MOHMKAET YYBCTBUTENBHOCTb
TKaHEeu K 3TUM BeLLecTBaM.



AQpeHanuH

* BblI3bIBAET MOBbILLEHNE YNCIa NENKOLUTOB B
KPOBW, YaCTUYHO 3a CYET BbIX0oda JIEUKOLIUTOB
N3 Oeno B CerneseHke, YaCTUYHO 3a CYET
nepepacnpeneneHmnss @opMeHHbIX SNEMEHTOB
KpOBM MNpu cna3me cocyaoB, YaCTUYHO 3a CYET
BbIXOJa He NMOJSIHOCTbIO 3perbIX NIENKOLUTOB U3
KOCTHOMO3roBOro geno.



KPI" CRF

* KopTnkonmnbepuH.

« KopTUTPONUH-pUNmn3nNHr-coakTop

* ObI/T NEPBbIM U3 TMNOPU3OTPOMNHLIX TOPMOHOB,
KOTOPbIN ObINT YaCTUYHO OXapaKTepu3oBaH
ewe B 1955 ., ogHako nuwb B 1983 . W. Vale

C COTpyaAHKaMu npeancraBuiin NnoJryiHyro
XUMNYHECKYHO U KITMHNYECKYIO €50

XapPaKTePUCTUKY.



A
Hypothalamic-Pituitary-Adrenal
Brain Stress System

’ -

Adrenal Gland — Glucocorticoids
B

Extra Hypothalamic CRF Brain Stress System




B
Extra Hypothalamic CRF Brain Stress System




Circadian regulation

| e Stress

E\ e

Cortisol |« > Cortisone

Adrenal cortex

Anterior lobe
of pituitary gland
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CyTounbiil pUT™
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KPI'

* COCTOUT N3 41 aMUHOKUCIIOTHOIO OCTAaTKa,
MMeELOLLLIEro MoneKynapHyto maccy 4758

Ser-Glu-Glu-Pro-Pro-lle-Ser-Leu-Asp-Leu-Thr-Phe-His-Leu-Leu-ArgGlu-Val-Leu-Glu-Me
t-Ala-Arg-Ala-Glu-GIn-Leu-Ala-GIn-GIn-Ala-His-SerAsn-Arg-Lys-Leu-Met-Glu-lle-lle-NH2.



KPI'

* [eH, OTBETCTBEHHLIN 32 CUHTES3
KOPTUKONMNMOEpPUHa, Nokannayetcs Ha 8-U
XPOMOCOME.



KPI'

* oparMeHT MOneKkynbl, cogepxawmn 15-41
aMWHOKMCNOTHbIW OCTATOK, obnagaet
bnonornyeckon akTMBHOCTbLIO TOPMOHa



KPI'

« OCHOBHOE KONMM4YEeCTBO KOpPTUKONMOepuHa
rilokanuayeTcsd B rmnoTtanamyce,

* OQHAKO OH BbIABMSETCA N B APYInX
otaenax LUHC, Bkntoyas Kopy rorfioBHOro
MO3ra 1 pasrnunyHble aapa, rae oH
BLINOJTHAET POJyib HEMPOTPAHCMUTTEPA,

KOOPAWMHNPYSA OTBET Ha pasnunyHble
CTPECCOBbIE CUTYaLIUMN.



KPI'

* B runotanamyce KopTukonnbdepuH B
OCHOBHOM BbISABNAETCA B HEMPOHAaX
napaBeHTPUKYNAPHOIo aapa U HepBHLIE
aKCOHbl 3TUX HEMPOHOB AOCTUraKOT
CpeAVNHHOIo BO3BbILLEHUSA, IOe OHU
KOHTaKTUPYIOT C Kanunnapamm
noptanibHOU CUCTEMbI M C TOKOM KPOBMU
OOCTUratoT KNeTok ageHormnodusa.



KPI'

* [lepuon nonypacnaga KoptukonmdepuHa B
nnasme cocrtaBngeT OoKoso 60 MUHYT.



* KopTnkonnbepuH cenekTnBHoO
yBenunymBaeT BbicBoOOXaeHne AKTI

« CTtumynsaums sbicsoboxgeHns AKTI

HabnogaeTca ToNbKO B MPUCYTCTBUK
Ca2+.

* Ero BnnsiHMe Ha ycuneHme
BbicBOOOXaeHUA AKTI nHrmbupyetcs
[MIOKOKOPTUKOMOAMN






ITocienoBaTeILHOCTHE AMHHOKHCIOT B Mo1eKyIe AKTT
1 20
Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-Gly-Lys-Lys-Arg-Arg-Pro-Val-
-Lys-Val-Tyr-Pro-Ala-Gly-Glu-Asp-Asp-Glu-Ala-Ser-Glu-Ala-Phe-Pro-Leu-Glu-Phe
21 39

5-9 — akTHBaUHA peLenTopa 11-18 — cBA3BIBaHHE C peLIEITOPAMH H/TI H KHPOBOH TKaHH

1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-17-18-19-20-21-22-23-24-25-26-27-28-29-30-31-32-33-34-35-36-37-38-39

5-24 — OIHBIH arOHHCT CTCPOHIOICHE3Aa. JaCTHYHBIH arOHHCT JTHIIOIH3a
) —

1-24 — OIHBIH arOHHCT CTEPOHIOIeHe3a H JIHII0IH3A

1-13 — OBICTPOBOIHOBOH COH 22-39 — HHCYJTHHOTPOIIHH

18-39 — Mea1eHHOBOIHOBOH COH
I

4-7 — YCHIICHHE BHHMAHHA H IIaMATH IIPH 3PHTEIBHBIX H CIIYXOBBIX TECTAX







KOPTU30r




$ —13-’{ JKcTparunoTanamMuyeckue CTPYKTYpb

1

1 B-N Peuenmops!|  TunoTanamyc

Mepucdepuyeckue opraubl




B, —1a+| JKCTparunoTanaMu4eckue

CTPYKTYp lj'
1? |
18} Peyenmope!|  Twnotanamyc
HC
aApEeHaNMH
HapnoyeyHuk MC "-4

lepudepuyeckue opraubl

i,




1a-N JKCTparMnoTanaMuyeckue CTPYKTYPbl

12T

18 Peuenmopt!]  Tunotanamyc
e Ba30NPECCUH]
il <l LOKCMTOUMH |

Bazonpecct | vanTukonMBEnrH |
S o Ll oL L

HC

30 |Tunodus AT na

KOPTHZ0N apeHanuH
KC |Haanovyeynuk MC 4-4

~
lepudepuyeckue opraubl |"3




ol —1a-N JKcTparunoTanamMuyeckue CTPYKTYpbI

12T

18 Peuenmopsl|  TwnoTanamyc
o "Bﬂrea?of eEuM'KLI
OO, | ok
EEIPECT kopmukonyBeni
I HC
-+
340 (Twnodpw3|  AKTT  nf
jv
KOPTH3ON adPeRanmH
KC |HaanoveyHuk MC +-4
| |
i 9

. >4 3
Mepudepuyeckue opraubl ["




1a-N JKcTparunoTanaMuyeckue CTPYKTYpbI

127

18} Pevenmopst|  Twnotanamyc
K@— "Bﬂrea?of eEnnHﬂqu
(DKCUTOLMH LchmguuH _|
S e =
B.Eé ok gt LKODTPIKEEE!%HJI
: HC
-
340 [(Twnocpms|  AKTT  nA
j»
KOPTM30N adpeHanvH
104 KC |Hagnoveuynuk MC "-4
| |
9 9 8 5

~ - ~+J 3
MNepudepuyeckne oprausol ["




o —1a.)| JKcTparunoTanaMmyeckue CTPYKTYPbI

2T 3 7§

13')' Peyenmops! [MnoTanamyc
s 18 "Bﬂrearor? eﬁfg‘m
(OKCHTOUMH | Lm@ﬂipunu_ i
Ba20NPecChi M vanTukonube
SPECLR ommombenn |
13 HC
[ y
Mnodma|  AKTT g M3
{

13

KOPTHZON aApeHanuH
1[]*|l((3 Hagnove4nuk MC =
|

|
9 9 i 9
- 3

MNepudepuyeckue opraHbl |‘




,g — 1a-H JKcTparunoTanamMuyeckue CTPYKTYpbl

1100 T ¥
12 1T 1
18 Peyenmops|  Twunotanamyc

i nea] __ _ mku| | "4®

[eazonpeccuy]
OKCHTOLWH | LOKCHTOUMH |

e i — = = =

[Baz0NPecCiHyontukonuBenuH
————— = SOR il

- ; 1‘5_ 1l:mﬁ

+
Mnogms|  AKTT g M3

4,

13

KOPTH3O0
10"' KC |Hagnoveunuk

g 9 i 3
- . .

Mepudepuyeckue oprauso

aApeHaNuH




B OeCTBEUTEJILHOCTHU BCEé
[IPOMCXOOUT I'opal3no
CJIOXHee



Hamenenne yenosun
. BHEMIHEeH cpestbl
(ctpece w ap.)

Hapvinesne cyroyioro
pur™a cexpetmnn AKTT

Mosunenste cekpeng KOPTHKO-
AMOEpHPA TENTIIEPIIIECKUM HEHPOHOY

Mopranensic cocynl

Hosnimenne cexpenun AKTT

Chunxkenune

[unepiurmentauns
cekpeuun M

- Hapnoue usink

\{
Hapymenne Hiburrox
— ~—& upcyrnim
MCHCTPYANbHOTO AHAPOrePOR pey
UMKIa ¢

H3GBITOK IFTIOKOKOPTHKORIOR

A/‘/ l \\‘\. [epepacupene

; . Hp:
- Marponnam CTP¥H. - Ocreonopor Paneprensus Hapyuenne -
arpodus YINEBONHOTO
KOXH oGmena



CUIBbHBIHI BrIicokas cTerieHb HOBU3HBI

cTpece "



MuHUMaJIbHBIN
CTpECC OTCYyTCTBHE HOBU3HBI




OnpepeneHne BENMUYUHDI
cTpecca



CTtpeccopHast peakius XapaKTepu3yeTcs:

UyBCTBUTENLHOCTL (BENMMYMHA nopora)

PeakTUBHOCTb (MakcumarsribHas BenuynHa
peakumn)

CKOpOCTb yracaHusa peakuun (NoCcTossHHas
BPEMEHMN)



—A- 50 MKA - L- 60 MKA —€—80MKA —O—>100 MKA










180

140

100

60

20



BaxHenIen XxapakTepruCTUKOU
cTpecca SABJIACTCA
CKOPOCTh yracaHusl

YCTOUYHMBOCTH K CTPECCY
(CTPECCOYCTOMYMBOCTD,
CTPECC-PE3UCTECHTHOCTD) — OTO
CKOPOCTb yracaHus peaKkluu



KopTukocrarnHa (KOPTUKOTPOIIH
MHTHOMPYIOIIEro TOPMOHA)
HE CYIIECTBYET

EAMHCTBEHHBIM MEXaHU3MOM
[IPEKPALIECHUS CTPECCOPHOM
PEAKIUH SABIIAECTCSI TOPMOXKEHHUE 10
MEXAHU3MY OTPHUILIATEILHOU
0O0paTHOM CBSI3U



[loBegeHune npu ctpecce



MOTUBALIA —
3TO MEXaHMU3MbI AKTUBAIIUUA TAMATH

O CIIOCO0axX yAOBJIECTBOPECHMS
OTPEOHOCTH

e [pPEBOXHOCTb

e COOp MHpopmaLunm o cpeae, T.€. NOUCKU
KIMOYeBOro ctumyna
e l/I3BneveHne nHpopmMmaLnm U3 namaTu

e BbiOoOp nporpamMmmbl AENCTBUS, T.€. BbIOOP
donkcupoBaHHOro KoOMnriekca gencTeumn

(PKO)

e BbipaboTka nporpamMmmbl 4EUCTBUS
e OmMouunu



MTOTPEBHOCTD ]

%

MOTHBAIINA
CbOP WH®OPMALUMK O CPEAE U U3BJIEMEHUE WHPOPMALIMU
M3 NAMATKU:

NOUCK K/KYEBOro CTUMYNA, KOTOPHIA MO3BOJIUT
XAPAKTEPU3OBATb CUTALMUIO KAK 3HAKOMYIO

e

KJIFOUEBOI1
CTUMVII
HAJIIOEH

J

HCTIOJIb3OBAHHE
I'OTOBOTI'O K1




MTOTPEBHOCTD ]

MOTHBALIILA :

C60P WH®OPMALMK O CPEAE M U3BJIEYEHUME WHPOPMALIUK

U3 NAMATHK:

MOUCK KMIOYEBOrO CTUMYJIA, KOTOPbHIA NO3BOJUT
XAPAKTEPU3OBATb CUTALMIO KAK SHAKOMYD
KJIFOUEBOI1 KJIIOUEBOI CTHMYJI

CTUMVJI HE HAIJIEH
HAIIEH
HCIIOTIb30BAHHE
BBIPABOTKA
TTPOI PAMMBI

IENCTBUS




TTIOTPEBHOCTD ]

v

MOTHBAIINA
CbOP WH®OPMALMM O CPEAE U WU3BJIEYMEHWE WHPOPMALIUU
M3 NMAMATKU:

MOMCK KJKYEBOro CTUMYJIA, KOTOPHIM MO3BOAUT
XAPAKTEPU3OBATb CUTALMIO KAK 3HAKOMYIO

/

KJIFOUEBOI KJIIOUEBOI CTUMVJI
CTUMYI HE HAHMJIEH
HAMIEH

4 !

HCTIOJIb3OBAHIE BBIPABOTKA
T'OTOBOI O ®KJ HOBOI1

I[TPOI' PAMMBI

INENCTBUY

i T .
CMEIULEHHAS

AKTUBHOCTA
T R B




1pu npru3HaKa CMEEHHOU
AKTUBHOCTH

e OTCyTCTBME DUMOSIOrMYECKON
Llenecoobpas3HOCTH

e Bo0O3HMKHOBEHUE B OTCYTCTBUE
[MYyCKOBbIX CTUMYJ10B

e Bunpgocneundunyveckmne doopmsbl
noBeaeHus

(y YenoBeka — Hanbonee NpuBbIYHbLIE
doopMbl noBeaeHns)






Tpu yciioBus BOSHUKHOBEHHUS
CMEIIIEHHON aKTUBHOCTH

» Knioyesoun cTumysn He HanaeH
(Hawxoouswui kom)

% KoHkypeHuunsa K
(bypuodanos océn)

% KoHKypeHuUusa moTuBaLum
(Pembo)



Tpu hopMbI CMENIEHHON AKTUBHOCTH

e Mo3an4yHasa akTMBHOCTb
(/[6oeunux)

e [lepeanpecoBaHHOE NOBEOEHNE
(Iloouunennwii)

e CoOCTBEHHO CcMelleHHOEe noBeaeHue
(Heaoexeammuuoiii OKJJ)



CoOCTBEHHO CMENIEHHAS aKTUBHOCTD
(HeanekBaTtHbiec DKJI) y Kaxxaoro
4eJIOBEKa UMEET (popmMy HanOOJIEe

IIPUBBIYHOI'O ITIOBEICHUS

Arpeccus, e1a U CEKC —
pPacIpOCTPAHEHHBIE (DOPMBI
CMEIIEHHON aKTUBHOCTH

(cM. Cesaponr A.M. JKeHcKast CeKCOIaToIorysl)



YHuBepcanbHas popma
CMEIIEHHON aKTUBHOCTH —
IPYMHUHT (t0 groom)
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B rpymMmuHre CO4eTaroTCs
[IOBEACHYECKUN U DHIOKPHUHHBIN
KOMIIOHEHTEI CTpecca



[ uroraaMU4eCKUe U TUHO(PHU3aPHBIC
CTPECCOPHBIE TOPMOHBI CTUMYIIUPYIOT
IPYMUHT

| pyMUHT CTUMYIIUPYET CEKPELIUIO
AKTT, Ba3zonpeccrHa, OKCUTOLMHA,
SHAOP(PHUHOB



CtpeccnpOTEKTUBHBIN 3(PPEKT
IPYMUHTA TPUAAET €My OOJIBIIOE
3HAYCHHUE B COI[HMATIbHBIX KOHTAKTaX

ABTOIPYMMHI — YHCTKA COOCTBEHHOI'O
TEJa
ANIOTPYMHHI — TPYMHUHT APYTOM 0COOM

Knybwr obnumarowuxcs
Tanywl, Hanpumep, carvca



ATNJIOTPYMUHT
OOBIYECH MPHU

MCKBHUAOBBIX
KOHTAKTaXx










[lcnxoTponHbie 3PPEKTHI
rOPMOHOB



Bce crpeccopHble TOPMOHBI
001agarT
[ICUXOTPOIHON AKTUBHOCTHIO



KPI'

AKTT

OKCHUTOIIUH
Bazomnpeccun

Onuarel

KopTtuzoi

ApeHalIuH

HOyKuma TpeBoru

TOpMO3NT NULLIEBOE 1 MNOSIOBOE
noeegeHune

YrnydlleHne namaTu

CHmXaeT TpeBory
Ycunneaet apyxentobune

YcunneaeT peakumio 3aTanBaHus

 [loBbllLaeT BHUMaHue

NHAayKumna angopumn
NHAOyKUMa aHanbresmm

Ycunueaet cHabxxeHne LIHC rntokoson
Obecne4vnBaeT peakuuto 3aTtanBaHus

ToNbKO BTOPUYHLIE



biiarogapst npssMbIM B OOpaTHBIM CBA3SIM
YHIOKPUHHOU CUCTEMBI, CHHEPTU3MY U

AHTAI'OHU3MY OTACJIIbHBIX TOPMOHOB,
[ICUXOTPOITHBIEC 3(PMEKTHI 3aBUCST OT
0361, COIYTCTBYIOIIMUX CTUMYJIOB U

COCTOSIHHSI OpraHA3Ma



Pa3HbIC (DYHKIIUY Y PA3HBIX
Y4aCTKOB MENTUIHOHN LIETIOYKH



He Bcerma oueBUICH NEPBUYHBIN
[ICUXOTPOIHBINA 3(PPEKT

OKCUTOLUUH— yXyOLUaeT NamMaAThb
— ycunuBaeT adodunmaymio
— CHWXXaEeT TPEBOXHOCTb



ConeprkaHne OKCUTOLIMHA B INIa3ME KPOBH CTYIAEHTOK

4,5 3,5
CpepHuu 6ann



XOTS OKCUTOIIMH YaCTO HA3BIBAIOT
«aMHECTUYECKHUM TOPMOHOM,
CKOpPEE BCEro, €ro NepBUYHBIM

[ICUXOTPOIHELIM 3P PEKTOM
SIBIISICTCSI AaHKCUOJINTUYECCKUU
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Findings in Rats Could Explain Women’s Increased Vulnerability to Disorders

A study in rats has revealed striking gender differences in the brain’s stress response that could shed light on women’s proneness to
mood and anxiety disorders. Female rat brain cells were more sensitive to a key stress hormone than males’, which could adapt to the
hormone in a way female cells couldn’t.

In the male brain under stress, many of the hormone’s receptors retreated into the cell, making the brain less stress reactive. A molecular
dance unique to the male brain, between the receptor and an enabling protein, accounted for its resilient adaptation. By contrast, in the
female brain under stress, receptors remained exposed on neuron membranes and the brain stayed sensitive to the hormone.

“Although more research is necessary to determine whether this translates to humans, these findings may help to explain why women
are twice as vulnerable as men to many stress-related disorders,” explained NIMH grantee Rita Valentino Ph.D., of The Children’s
Hospital of Philadelphia.

A team of researchers led by Valentino and Debra Bangasser, Ph.D., reported on their discovery online June 15, 2010 in the journal
Molecular Psychiatry.

Background

An understanding of why women experience more stress-related mental disorders like depression and PTSD has until now eluded
science.

Corticotropin releasing factor (CRF), which acts as both a hormone and a neurotransmitter, is likely a key player. In response to a
stressor, CRF binds to receptors on cells in an alarm center deep in the brainstem, called the locus ceruleus. This telegraphs heightened
emotional arousal throughout the brain via the chemical messenger norepinephrine. Such hyper-arousal can be adaptive for brief
periods, but not if it becomes chronic. Runaway CRF is a core feature of depression.

Previous studies suggested that this alarm system is more sensitive to CRF and stress in the female brain. To pinpoint how this works at
the level of cells and molecules, Valentino, Bangasser and colleagues used antibodies and an electron microscope to see how the CRF
receptor responds in male versus female rats — both unstressed and after exposure to a stressful swim.

Results
Even in the absence of any stress, the researchers found the female stress signaling system to be more sensitive from the start. CRF

receptors had stronger connections, or coupling, with relay proteins inside the cell than those of male rats. So it took lower levels of CRF
to activate neurons in the unstressed females compared to males. CRF levels that had no effect in males turned on cells in female rats.

After stress, CRF receptors remained exposed on the neuronal membrane in the female rat, allowing CRF to persist in its effect. In the
stressed male rat, the receptors interacted with internal proteins called arrestins, enabling some to retreat into the cell’s interior, where
they couldn’t bind with the hormone. Such receptor internalization helped the male brain adapt its sensitivity to the stressor. Although the
arrestin proteins are present in the female neurons, the receptors did not interact with them.

Significance

In females, certain brain cells are more sensitive to CRF and less able to adapt to too much CRF. The greater coupling of CRF receptors
to relay proteins and their inability to internalize could translate into a lower threshold for stress-induced activation of the alarm system.
This could increase risk for chronic activation and impair the brain’s ability to cope with high levels of CRF, as occurs in depression and
PTSD, say the researchers. The study is the first to uncover sex differences at the level of receptor signaling, according to Valentino.
What’s Next?

The next step is to examine the male and female CRF receptors for structural differences that might account for the functional
differences, said Valentino. Since most rodent models of mood and anxiety disorders use males exclusively, the new findings of gender
differences in stress signaling mechanisms call for a more gender-balanced approach — especially for disorders that disproportionately
affect females. The gender differences in stress signaling should also be factored-in as medication treatments based on blocking the CRF
receptor are developed, say the researchers.



 When the going gets tough inside a locus ceruleus
neuron, it’s the female brain that acts “macho.” In
response to a stressor, receptors for the stress hormone
CRF remained exposed on the neuronal membrane in
the female rat — taking the full hit. This increased CRF
binding heightened the brain’s stress reactivity. By
contrast, in the stressed male rat, CRF receptors danced
with internal proteins called arrestins (green), which
enabled some to retreat into the cell’s interior, where
they couldn’t bind with CRF. This adaptation — unique to
the male brain — toned-down the neuron’'s stress
sensitivity. Lack of such receptor internalization in the
female brain could translate into impaired ability to cope
g]#é gigh levels of CRF — as occurs in depression and
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[‘nawa v [awa nonaganu B pasnuyHble cuUtyawun.

Y10 MOXHO Cka3aTb 06 Mx YyBCTBUTENBLHOCTU K CTpeccy, CTpecc-
PEaKTMBHOCTU U YCTONYMBOCTM K CTPECCY B KaXOOM Cryyae?

Cutyauumsa 1 Jlo coOpITHS Yepes Yepes
15 mun 60 MuH
['nama Koptuzon (Hr/mir) 60 200 90
Jlama Koptu3zon (Hr/mir) 50 100 80
Cutyaums 2 Jlo coObITHS Yepes Yepes
15 muH 60 MuH
[ nama Koptuzoa (Hr/mon) 90 90 100
Jlama Koptuzoa (Hr/mon) 90 150 100
Cutyauua 3 Jlo coObITHS Yepes Yepes
15 muH 60 MmuH
[ nama Koptu3zon (Hr/mir) 60 120 70
Koptuzoi (Hr/mon) 70 110 70

Jlama




Lpyrve Ha3BaHuA: axuHayest py0bekus rypriypHasi, mpaea sxXuHauesi, IXuHauesi
y3KkonucmHas, Echinacea purpurea, Rudbeckia purpurea.

OTO MHoOrosieTHee pacTteHue pogom n3 CesepHon AMEPUKN C KpacuBbIMU
nypnypoBbiMU couBeTuamMu. Mimeet cneunduyeckuin BKyc 1 3anax. Kynstmsupyercs B
YKpauHe Kak nekopaTuBHoe 1 fied4ebHoe pacTeHue.

C neyebHOM LEerblo NCMONb3YKTCA KOPHU N LBETKM, Ny4lle CBeXue, NINCTLS.

KopHu axnHauen cogepxat: adpmpHoe macno (ao 1,4 %), cmonbl, PUTOCTEPIHBI,
SXMHAaUMH, 3X1Hako3ung, nonucaxapugbl, B upetkax — 0,13—0,48 % admpHOro
Macrna. QKcrnepmMeHTarnbHO YCTaHOBIIEHO, YTO HACTOMKA 3XMHALLEN HETOKCUYHA.

OHa obnapgaet bakTepmocTaTtndecknm, yHr’MUnMaHbIM, BUPYCOCTaTUHECKUM U
NpPOTMBOBOCNANIUTENBHLIM AENCTBMEM, NOogaBNAeT obpa3oBaHue rmanypoHnaas.bl,
YCUNUBAET OENKOMO33, ABMNSAETCHA CUSTbHbIM aKTUBAaTOPOM MakpodaroB, rpaHynounToB
n numountoB (0cobeHHO T-nMmMdounTOB), NOBbIWAs 3alUTHbIE CUIlbl OpraHn3ma,
NMMYHUTET N OTHOCUTCH, Takum 06pasoM, K paCcTUTENbHbLIM CTUMYNATOpPaM UIn
MoaynsitopaMm UMMYHHOM CUCTEMBI.

OHa TakXke MArko CTUMYINUPYET KOpPY HaANo4Ye4YHUKOB, yBenuUMBas npoayKLmo
rOPMOHOB, KOTOPbIE OKa3bIBalOT OnpeAeneHHoe NpoTMBoanepruieckoe u
NMPOTUBOPEBMATUYECKOE ECTBUE



