PONb PAHHEN NOCTHATANBHOW
CTMYNALUNN B
[MPOI" PAMMWPOBAHW INMOBEOEHUA



OPPEKTHI NMOCTHATAJIBHOIO XEHOJIHIA

» [lpouenypa: exenHeBHas U30nNAUMA OT MaTepu
OETeHbIWeN Ha 3-15 MUH B NepBble HEOENUN XKN3HU

» TecTnpoBaHune: opMnpoBaHNE NoBeAEHUA U
aktmBHoctn [THC

* Pesynbrarthl:
— CHWXeHHasi CTpeccpeakTUBHOCTb
— CHmxeHHasi 6053Hb, NYrNIMBOCTb
— CHwmxeHmne 6a3arnbHOro N CTPECCOPHOro YPOBHSA Y B3POCSIbIX
— YnydweHune namsatm n obyyeHns

— KakoB mexaHn3m adeKToOB paHHEN XKU3HN?



OPPEKTbI NMOCTHATAJIBHOIO
XEHOJIMHIA HA AKTUBHOCTDB I'THC

Nonhandled Handled

ACTH (pg/mi)

0 30

Time (min)

Corticosterone

Fig. 3. Schematic representation of differences in CRH mRNA
expression in the medial dorsal portion of the PVIV in H and NH rats.
This region is a major source of CRH projects to the median eminence.
AT e o o The data are derived from grain counts per cell analysis within 25 arbi-
trarily defined subdivisions. About 20 cells were analyzed per divi-
sion. High expression (dark circles) refers to divisions with 8 or more
highly labelled cells (i.e., 10xbackground); moderate expression
Fig. 1. Integrated plasma ACTH responses (pg/ml/min) to re- (hatched circles) refers to divisions with 5—8 highly labelled cells;
straint stress in H and NH rats that were ADX, ADX and given basal low expression refers to divisions with 2—4 highly labelled cells.
levels of corticosterone replacement (ADX + B), and sham-operated dp=7?;pml=?; mpv="2.
controls (SHAM). #p<0.05: NH values differ from those of H ani-
mals.
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CxemaTtuyeckoe npeacrasrieHne

Y
poseHb AKTI 1 KC B nnasme 8 pa3nuuni B KPP MPHK akcnpecccuu

OTBET Ha CTPEeCC -orpaHn4eHne
MOABMXHOCTU



SOPEKTblI MATEPUHCKOW N30NALINK

* [lpouenypa: 1pa3 B aeHb Ha 120 MuH co 2 no 14 gHu
XU3HU

* Pesynbrarthl:

- CHwmxeHa nccnegoBaTeribckasi akTUBHOCTb, MOBbILLIEHA
peakuma ctpaxa, amnnutyna startle response

- [loBbiweHbl otBeTbI AKTI 1 KC Ha cTpecc; CHUXeHO
cedasbiBaHne 'KP B 'K, @K, I'T; noBbiweH ypoBeHb KPP
M PHK B CeA; nosbilwleH ypoBeHb peuentopoB KP® B
locus ceruleus n raphe nucleus

- [loBbiweH ypoBeHb HopaapeHanuHa B PVN BO Bpems
cTpecca



OPPEKBI HEOHATAJIbBHOIO
KOPTUKOCTEPOHA

* [lpouenypa: c 5 no 9 gHn KC B gose 250 mr/kr - ECT
. c 13-17 gHn KC B go3se 250 mr/kr — LCT

* TectupoBaHue: aktuBHocTb [THC, cnocoBbHOCTb K
oby4yeHuio B nnaeatenbHoMm Tecte Moppuca B
NOCTBUHMHIOBLIN NMepuoa



OPPEKBI HEOHATAJIbBHOIO
KOPTUKOCTEPOHA

Basal Plasma Corticosterone Levels

Piasma Corricosterone Levels After Restraint

enteen Twenty-one

AGE (Days) 30 DAYS OF AGE

BasanbHbin yposeHb KC YposeHb KC nocne 20-muH

B Bo3pacTte 30 gHen cTpecca OrpaHu4YeHus noa-
BUXXHOCTM B Bo3dpacTe 30 gHeu



OPPEKBI HEOHATAJIbBHOIO
KOPTUKOCTEPOHA

Ligand Binding in the Hippocampus
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Mineralocorticoid Receptors Glucocorticoid Receptors

1-1 1-2 1-3 1-b 2-a 2-b 3-a
TRIALS: Platform visible TRIAL BLOCKS: Platform submerged

YposeHb MKP 1 IKP y kpbicaTt Bpems nouncka BUAMMOW U CKPbITOU

B Bo3pacTe 28-30 aHeii naTtdopMbl Y KPbICAT B BO3pacTe
21 OHen



IPPEKTbI TUTTA MATEPUHCKOI'O
BCKAPMIIMBAHUA (HIGH AND LOW LG-ABN)

Maternal Contact Arched-Back Nursing

o * Bbigenunu matepen c
BbICOKMM W HU3KUM YPOBHEM
BbIITU3bIBAHNA N TPYMUHra
noTomMcTBa Npu Tune
BCKapMITMBaHUA «apKa»

Frequency
Frequency

— 0
High LG ABN  Low LG ABN High LG ABN  Low LG ABN

Licking and Grooming
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Frequency

4 5.6 78 910

0
Hgh LG ABN ow LG ABN
ghLOABN Low Days of Age

FiG. 1. Mcan = SEM frequency of muternal contact (the total of
all behavioral categorices involving contact between mother and pups),
arched-back nursing, and licking/grooming in high versus low LG-
ABN mothers over the first 10 days postnatally. The data represent the
frequency of the behavior from a total of 1,200 observations per
mother (120 observations per mother per day). *, P < 0.01. (Lower
Right) Mcan = SEM frequency of licking/grooming over 2-day blocks
for high versus low LG-ABN mothers. These data are derived from 240
observations per mother for cach block. Differences between the
aroups were significant (7 < .05) for days 1-8, but not on days 9-10.




IPPEKTbI TUTTA MATEPUHCKOI'O
BCKAPMIIMBAHUA (HIGH AND LOW LG-ABN)

« 1. CHMXeHa peakuusi cTpaxa nnu
TPEBOXHOCTb HA HE3HAKOMbIe
CTUMYIbI;

o 2. CHmxeHa aktmBHoCcTb [THC

- CHMXeHbl ypoBeHb AKTI 1 KC B oTBeET Ha
cTpecc
- yBenunyeHa I'KP mPHK akcnpeccusa B 'K

- cHmkeHa KPP mPHK akcnpeccua B
napaBeHTPUKYNAPHbIX agpax [T

- 3. YnyJweHa cnocobHOCTb K 00y4YeHMto
N NamaTb

Fi16. 2. (Top) Mcan =
arca of an open ficld in the adu
mothers. *xx, P < 0.001. The scattergrams depict the correlation

ctween maternal licking/grooming (Middle) and arched-back nursing

ottom) and exploration.



CYMMAPHbIE OAHHbBIE MO 3®OEKTAM XOHOJTHIA U
MATEPVHCKOI'O BCKAPMJIMBAHWA

Table 1. Summary of findings from handling (H vs. NH animals)
and maternal observation studies (high vs. low LG-ABN mothers)

Mecasure Handling  Maternal LG-ABN

ACTH response to acute stress H < NH High < Low
CORT response to acute stress H < NH High < Low
Hippocampal GC receptor

mRNA expression H > NH High > Low
PVNh CRF mRNA expression 1 < NH High < Low
GC negative-feedback sensitivity H > NH High > Low
Open-field exploration H > NH High > Low
Novelty-suppression of feeding H > NH High > Low
CBZ receptor

Central nucleus of Amygdala H > NH High > Low

Lateral nucleus of Amygdala > NH High > Low

Locus ceruleus H > NH High > Low

Nucleus tractus solitarius H > NH High > Low

Hippocampus H = NH High = Low

Frontal cortex = NH High = Low

Medial prefrontal cortex = NH High = Low
CRF receptor

Locus ceruleus H < NH High < Low
az adrenoreceptor

Locus ceruleus H > NH High > Low

Nucleus tractus solitarius H > NH High > Low

PVNh H = NH High = Low

In all cases where differences are indicated, the comparisons were
statistically significant at at least P < 0.05. ACTH, adrenocortico-
tropin; CORT, corticosterone; GC, glucocorticoid; PVNh, paraven-
tricular neucleus of the hypothalamus. See refs. 3 and 16 for the
handling studies.




IPPEKTbI XOSHOJIMHIA HA U-AMO
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Figure 1. . Mean (+SEM) level of cAMP in hippocampi from acutely
handled (AcH ), chronically handled (ChH), and nonhandled (NH) ani-
mals. Acutely handled rats were handled only on day 7, whereas chroni-
cally handled animals were handled once per day from days 1 to 7; animals
were killed immediately after handling on day 7. NH animals were killed
immediately after removal from the home cage. *p < 0.001, n = 7-9 per

group.

cAMP (pmol/mg)
N
8

8

0 0
H+ M NH+M HePTU NH4PTU HeSal NH+Sal HeKet NH#Ket

Figure 2. A, Mean (+SEM) level of CAMP in hippocampi from chron-
ically handled (H) and nonhandled (NH) animals treated with either
propylthiouracil (PTU) or saline (Sal) vehicle. *p < 0.01, n = 7-8 per
group. B, Mean (=SEM) level of cAMP in hippocampi from chronically
handled (H) and nonhandled (NH) animals treated with either ketan-
serin (Ker) or saline vehicle. *p < 0.01, n = 7-8 per group. For both
studies, animals were killed immediately after handling on day 7 (H) or
after removal from the home cage (NH).




QPOEKTbl XOHOJIMHIA HA AODEHUNAT-UMKITASHYHO
AKTUBHOCTb W AKTUBHOCTb NPOTENH-KNHASbBI A
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() o ) i et et s b el anlod o and sl handie (1)
comparisons are significant at p < 0.001, n = 10-12 per group. mi‘ximﬁ;:&a;?:: ,:::;;:: :; 22;(17]":%; 1%3317,.:2 3‘32: :Is=w5c_r;

per group.




XOHOJIMHIT YBEJIMYMBAET NGFI-A M PHK
IKCITPECCUIO BO BCEX OBJIACTAX T'MINTOKAMIIA

NGFI-A mRNA

O i S Sk Y d SIS figwe 5. Mean (XSEM) grains per
: cell as a function of the area of the cell
Non-Handled for NGFI-A mRNA in situ hybridiza-

tion in various hippocampal regions
kel G s from nonhandled (NH ) and chronically

: o il handled (H) animals killed at various
" ) vt times (in minutes) after handling on
» : r day 7. For all regions, each handling

E "

L}

time point is significantly different from

the NH group at p < 0.01 (n = 3-4 per

group). The inset provides a represen-

tative photomicrograph of grains over

NH HeO H+30 He60 H+120 Nissl-stained neurons in the CAl re-

@
NH H+0 H+30 H+60 H+120 NH H+0 H+30 H+60 H+120 gion of Ammon’s horn.




XOHOJIMHIT YBEJIMYNMBAET AP-2 m PHK SKCITPECCUIO
BO BCEX OBJIACTAX T'MIMMOKAMIIA

L 2 2
NE B HeB0 Medd MO0 NH 10 Mod0. Weed Hel20

N Mo Hedp MoSo Mo120

Figure 6. Mean (+SEM) grains per cell as a function of the area of the cell for the AP-2 mRNA in situ hybridization in various hippocampal regions
from nonhandled (NH) and chronically handled (H) animals killed at various times points (in minutes) after handling on day 7. For all regions, each
handling time point is significantly different from the NH group at p < 0.05 (n = 3-4 per group). The inset provides a representative photomicrograph
of grains over Nissl-stained neurons in the CAl region of Ammon’s horn. TR




of grains over Nissl-stained neurons in the C/

Table 1. Mean (£SEM) grains/cell as a function of the area (100 m

of the cell for the AP-2 mRNA and NGFI-A mRNA in situ hybridization
mvaﬁousbuinngiomﬁomnonhndledandchmnicaﬂyhandled
animals killed at 30 min after handling on day 7

NGFI-A mRNA levels AP-2 mRNA levels
Brain Region  Handled  Nonhandled Handled  Nonhandled

Amygdala 3402 1910 3104 3910
Hypothalamus 3.5*=04 3.1% 0.3 39+04 24*02
Cortex 23+03 1.9+0.2 36+x04 23 +1:1

/




QPOEKTbl XOHOJIMHIA HA SKCIPECCUIO
[TIIOKOKOPTUKONOHBIX PELUEINTOPOB I'MITIOKAMIA

Figure 10. Handling provides for multisensoral stimulation of pups,
which leads to various changes in pup physiology and thus in the sensory
characteristics of the pups. This, in turn, leads to changes in maternal
behavior (Liu et al., 1997; Francis et al., 1999) that appear to mediate the
handling effect on hippocampal glucocorticoid receptor gene expression.
In response to the handling manipulation, there occurs an increase in
circulating levels of triiodothyronine that stimulates 5-HT activity at the
level of the hi pus (see introductory remarks). The increase in both
thyroid horniones and 5-HT are obligatory for the handling effect on
hippocampal glucocorticoid receptor expression. In vitro studies with cul-
tured hippocampal neurons reveal that 5-HT can directly modulate glu-
cocorticoid receptor expression in hippocampal neurons and that this effect
is mediated by a 5-HT,-like receptor, which is positively coupled to cAMP.
The results of the current studies show that handling increases hi

cAMP formation, PKA activity, and mRNA levels for AP-2 and NGFI-A.
Recent studies (Diorio et al., 1997) show that handling also increases AP-2
and NGFI-A binding to their respective consensus sequences, such as those
found on a promoter for the human glucocorticoid receptor gene. We
propose that these steps are involved in the molecular basis of the handling
effect on hippocampal glucocorticoid receptor gene expression.

e [locTHaTanbHbIN X3HOSTUHI
MOXET N3MEHSATb
9KCnpeccuto
[MTIOKOKOPTUKUOHbLIX
PEeLEenToOpPOB Yepes NyTb
LAM®-T1KA, BoBrnekas
aKkTMBaLuio
TPAHCKPUNLUMOHHbIX
doaktopoB NGFI-A n AP-2



OPPEKTHI NMPEHATAJIIbBHOI'O CTPECCA U
XOHOJIMHIA HA TMOBEOEHWE N YPOBEHDb
KC Y B3POCIJIbIX MOTOMKOB

Monigue Vallee et al., 1997



OTBET KC B INJA3ME KPOBU HA CTPECC,
BbISBAHHbIVI OTPAHUNYEHWEM
100BXHOCTHU

RESPONSE TO RESTRAINT STRESS
IN ADULT OFFSPRING

® PS(n=27)
O C (n=61)
® H (n=28)
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Figure 1. Plasma corticosterone secretion (ug/100 ml) in basal condition
(time, 0 min) and in response to a 30 min restraint stress (time, 30 and 120
min) (mean = SEM). The basal (T0) and peak stress (T30) levels were
similar for the three groups; however, 2 hr after stress, animals of the
prenatal stress (PS) group showed a prolonged stress-induced corticoste-
rone secretion, whereas this secretion was reduced in the handling (H)
group compared with control (C) group. PS versus C, **p < 0.01; PS
versus H, +++p < 0.001; H versus C, *p < 0.02.




OBYYEHWE B INJTABATEJIbHOM
EACCEVHE

WATER-MAZE TEST

® PS(@n=27)
O C (n=61)
® H (n=28)
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Figure 6. Performance scores in the learning phase and reversal phase of
the water maze. The parameters measured were the distance (A4) and
latency (B) to escape onto the hidden platform. The performance im-
proved for all groups, over the 7 d of learning and the 3 d of reversal, for
both the distance and latency measures. Prenatal stress (PS), control (C),
and handling (/) groups did not differ in cognitive capability.




YMCNO NMNOCELWEHM/ PYKABOB
BY -JIABUPUHTE

Y-MAZE TEST

® PrS(n=27)
O C (n=61)
H (n=28)
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Figure 2. Number of visits (mean = SEM) to separate arms of the
Y-maze over the two 5 min halves of the 10 min test. Although animals o
the PS group exhibited a higher locomotor activity than animals of C and
H groups over the first 5 min, the scores were identical in the last 5 min.
PS versus C, ***p < 0.001; PS versus H, +++p < 0.001.

KoadhdpmumneHT Koppensaunm
CnnpmaHa r=0.21, p<0.02
mexay ypoBHeM KC yvepes
120 MnH nocrie cTpecca n
YMCNOM MOCELLEHNN PyKaBOB
B NMNepBble 5 MUHYT TecTa



NMOBEOEHWE B TECTE OTKPbITOI'O
[MOJIA

OPEN-FIELD TEST

PS (n=27)
C (n=61)
H (n=28)

0-5 5-10 10-15
TIME (min)

Figure 3.  Distance covered (m) (A4) and time spent in corners (sec) (B) in
the open field in the three 5 min intervals of the 15 min test (mean =
SEM). The PS group covered more distance than did the other two groups
over the first 5 min, indicating a high initial activity. PS versus C, **p <
0.01; PS versus H, + + +p < 0.001. Differences were observed for the time
spent in corners in the 5-10 and 10—15 min periods. Postnatally handled
rats exhibited a lower score than did control and prenatally stressed rats,
indicating that they searched less for a place of refuge. 5-10 min period:
H versus C, **p < 0.01: H versus PS, ++p < 0.01. 10-15 min period: I
versus C, *p < 0.02: H versus PS, ++ +p < 0.001.




NMOBELEHWE B TECTE lKIJl

ELEVATED PLUS-MAZE TEST
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Figure 4. Percentage of time spent in open arms (open/open + closed)
measured in the elevated plus-maze over the 10 min test (mean = SEM).
Prenatally stressed rats had a lower score than that of control and handled
rats, whereas the score of the handled rats was higher than the one of
control rats, indicating that prenatally stressed rats took refuge more than
the other two groups. PS versus C, **»p < 0.01; PS versus H, +++p <
0.001; H versus C, **p < 0.01.

KoadpdmumeHT Koppensuum
CnupmaHa r=-0.24, p<0.01
mexay yposHem KC yepes
120 MUH nocre cTpecca u
BpemeHem, npoBeeHHOM B
OTKPbITbIX pyKkakax [KJI



SAKIKOYEHUNE

* [lepunHaTanbHble BO3AEUCTBUA NO-Pa3HOMY
OKasblBalOT BNIMAHNE HA SMOLMOHArbHbIE
naTTepPHbI B3POCTIbIX KPbIC.

 lameHeHunsa B aktusHoctu [ THC nocne
npoueaypbl NpeHaTanbHOro cTpecca u
X3OHOJIMHIa, MOTYT NPeacTaBnATb MEXaHU3M,
nexawmum B OCHOBE M3MeHeHUn, HabngaemMblxX
BO B3pPOC/ION NOBEAEHYECKOU pPeaKTUBHOCTH



[MCNXO3MOLMOHATIBbHBIN CTPECC KAK
TPUTTEP AOANOTUBHBLIX MOOU®UKALINW
CTPYKTYP N ®oYHKLIN MO3TA




[MOBTOPHOE INPELOBABIEHNE
KOHTPOIIMPYEMOI'O CTPECCOPA

brnaronpuaTcTByeT BOBe4YeHU0 MexaHN3MoOB 3dp(PEeKTUBHOU
BCTPEYHOW perynaumnm n Bo3spaLleHnto K HOpMe akTUBHOCTU
LEeHTpasibHOW CUCTEMbI, CBA3aHHOW C OTBETOM Ha CTpecCcC.

AT MEXAHMN3MbI BKIHOYALOT:

noBeaeHYECKNE U3MEHEHUS (paHHEE pacno3HBaHMeE N nsberaHue,
yrnyJdlwieHune ctparermm 6opbObl, ycoBepLUEHCTBOBaAHNE CyOMUCCUBHOIO
noBeaeHnsa n 1.4.)

KOrTHUTUBHbIE U3MEHEHUS (BbITECHEHME B NOACO3HAHUE, KOMUHT
CNocobHOCTEN)

IMOUMNOHalIbHblE N3MEHEHUA (CeHCI/ITI/I3aLI,I/IF| N YMEHbLLUEHNE arousal,
yinyyvuweHHad caMoueHKa n SMOLUMOHallbHaA CTa6I/IJ'IbHOCTb)

N3MEHEHUSA B YYBCTBUTENLHOCTU MHONBUOYASIbHBIX KOMMOHEHTOB
HENPOJHAOKPUHHOIO OTBETA Ha CTpPecc (YMeHbLUeHNE Ba3zanbHON
aKTUBHOCTW).



NCCJIEDOBAHWNA OTBETOB HA CTPECC
[TOKASAJIN

* 1. LleHTpanbHble MeXaHn3Mbl, y4acTBylOLLME B
aktmBauum NMTHC n CAMC, aBna0TCSA CrOXXHbIMU U
BOBNeKarT adodpepeHTaLno OT MHOMMX PasnmnYHbIX
CTPYKTYp Mo3ra.

« 2. PasnnyHble CTpeccopbl Bbl3blBAOT pasfimyHble
LeHTparbHble OTBETHLI U, CcrieaoBaTernbHO, pasfnyHbie
natTepHbl aktuBauun THC n CAMC.

« 3. OTBET Ha CTpecc 3aBMUCUT OT NPeAblaYyLLEero onbIThbl
0co0Oun, OTBETbI HA OAVH U TO YK€ NOBTOPSOLLMNCS
CTPECCOpP YMEHbLUAKTCS U CYLLECTBYET OrPOMHas
nHaMBnayanbHas BapnabenbHOCTb OTBETOB HA OAWH U
TO X€e CTpeccop.



SAKIKOYEHUNE

HenpoaHOOKPUHHLIN OTBET Ha CTPecc OyaAeT BO3HUKATb TONLKO
TOrga, Koraa elle He NOSIHOCTbIO BbipaboTaHbl MEXaHU3Mbl U
cTparerum, 4Tobbl NPeaoTBPaTUTL aKTUBALMIO LEHTPAaNbHbIX
CUCTEM, CBA3aHHbLIX C OTBETOM Ha CTpeccC.

Pa3Butne n obneryeHme MexaHM3mMoB, KOTOpPbIe MOMOIyT n3bexarb
NN NpeaoTBpaTUTb CTPECC, MPUBOAUT K OcnabneHuto
HENPO3HAOKPUHHOIO OTBETA Ha KOHTPONMPYEMbIE€ MOBTOPHbIE
CTPECCOPbI.

B ycrnosuax KOHTPONMpyemocT NoBTOPHOrO cTpecca Habnogaetcs
obreryeHme KONuHr-cTpateryin 1 noBedeHYeckas cneuvanusaums,
BblpaboTka KOTOpbIX OONeryaeTca akTuBaLUuen LeHTpanbHbIX
CUCTEM, CBA3aHHbIX C OTBETOM Ha CTPECC.

TN rnoBedeH4YecKkmne cTpaTtermm no3BossaioT NHANBUAYYMY
OeNCcTBOBaTb, a He NPOCTIo pearMpoBaTb. YCNELWHOCTb 3TUX
nencTeum byget Tem adbdpekTuBHee, Yem BoMbLUE HEPBHLIX CBSI3EN
OyneT BoBnekaTtbCcs B TN aganTUBHOIO NOBEAEHUS.



HEKOHTPOJIMPYEMbI/
NCUXO3MOLMOHATLHBLIN CTPECC (HIMC)

» Yepes Bzanmopencteme uupkynupyrowmnx KCos c
ueHTpanbHbiMu ['KP HINC cTtan cpeactesom
peopraHmsaumn MexaHM3mMoB, y4acTBYOLLUX B
perynaumm noBegeH4Yecknx oTBETOB, 0by4eHNs n
namaTu, MOTUBALMOHHbLIX 1 AMOLMOHANbHbLIX COCTOAHUM.

* HIC y BbICLWIMX NO3BOHOYHbIX XXUBOTHbIX CTar
noTeHUuanbHbIM TPUIrepomMm B afanTUBHOU
peopraHm3aumm accounaTuBHOro Mo3sra.



NMPOLIECC CTPECC-PEAKLINW
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Fig. 4. The stress-reaction process: activation of central stress-responsive systems, propagation of the

response to central and peripheral effector systems and feedback of the response to the central

stress-responsive systems. Repeated or long-lasting activation of the loop favors adaptive modifications
of its central and peripheral components.

[1Be OCHOBHbIE CUCTEMbI aKTUBUPYTCS
B MO3re B OTBET Ha CTPECC:
LleHTpanbHasi HopagpeHeprnyeckas
cucTemMa u runotanamo-runogunsapHas
cucTema.

CTpPYKTypbl, y4acTBYyHOLLNE B UX
aKTMBaLUUMN:

accouuaTtnBHasi Kopa — Hempoobunosnoru-
YecKkumn cybcTpart, oueHnBatoLmm
yrpoXxaroLimne KOrHUTUBHbIE CTUMYIbI.
nnmbuyeckasl cMctema, y4acTByoLas
B MPOLIECCUHIE 3MOLNKN, aKTUBUPYETCH
N BO3HMKAIOT TUMNYHbIE Bbl3BaHHbIE
CTPECCOM 3MOLNK CTpaxa u
TPEBOXHOCTW.



AKTUBAUUNA CTPAXA U TPEBOXHOCTW

——  OCHOBHOW MExaHW3M — akTMBaLUA
HEMPOHHbLIX KPYroB InMobundeckom
CUCTEMDbI

[T — cBsA3aH, rmaBHbIM 06pasom, C
opraHu3auunen nnmn SKCrpeccuen
MOTUBUPOBAHHbLIX NOBEOEHYECKUX
N 3HOOKPUHHBIX OTBETOB

* AM — C 3MOLMOHaSIbHOW OKpacKOW
COOTBETCTBYHOLLMX
MOTUBALMOHHbIX CTUMYII0B

,m/
PmlIc' /

FSH / \

\ TSH
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FIGURE 2. The upper part of the figure illustrates particular limbi
ections, including inputs into the hypqzhalamus The lower part of
lyllhp(u&«afynduo tion via the pituitdry stalk to the
hypolhalamus Also illustrated are h e neurosceretory cells that se ele
lation, from where they influence the cells of
pituitary; the neurose: tcan'y their hormone pre od Lsdmctlyi o
pituitary; and several anterior and posterior pituitary hormones and the peripheral glands an d
tissues that they, in turn, influence.




POJ1Ib MUHOAJIMHBI B AKTUBALIMA
CTPAXA 1 TPEBOXXHOCTW

CnoxHoeyHKUNOHpoBaHne Am

COCTOUT B UHTErpaunn
CTpeCcCOBbIX CTUMYJIOB U
TpaHCOYKUNN NX aBEPCUBHOIO
3Ha4YeHnA B rnoseaeH4yYeckme,
dBTOHOMHbIE U SHOOKPUHHbIE
OTBETHI.
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Fig. 5. Role of the amygdala in the arousal of fear and anxiety (for review see Davis, 1992).




AKTUBALMA LIEHTPANBHOW NA-
CUNCTEMBbBI

° CTpeCC-BbI3BaHHaFI adKTnBauunA

ueHTpansHon NA-cuctemol
NUrpaeT BaXkHYyto posib B
reHepmpoBaHuM cTpaxa u
TPEBOXHOCTH, a TaKkxke
HEWPOIHOOKPUHHOIO OTBETA Ha

cTpecc.

(el

Fig. 6. Role of the central noradrenergic system in the propagation and perpetuation of the ntral stress
response (for details see text and references therein).




. POJIb PVN I'T B AKTUBAL W
HEVWPOOSHOOKPUHHOIO OTBETA HA CTPECC

e OMOUMOHAsbHbIE CTUMYIbI
aktueupyrotT PVN yepes

 Bed nucleus, nmerwwme
npsmyto adpdpepeHTauuno 13
NMMMOKNYECKON CUCTEMBI

® ﬂ,J'IFI MHOTInX pa3riinyHblX

cTumyroB cTtBonoBbie NA-
npoekuunn B PVN aBnsatoTcs 2T
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Fig. 7. Role of the hypothalamic paraventricular nucleus (PVN) in the activati.on of the neuroendocrine



POJIb KOPTUKOCTEPOMOOB B MEXAHU3MAX
PASBUTUNA CTPAXA NI TPEBOXHOCTW

advenai gland

mechanisms and an enhanced ‘anxicty state’. Corticosteroids stimulste (directdy or indirectly) the CRF system in the
STL. Descending CRF projections from this magnocellular division innervate brainstern noradrenergic nuciei.
the Jocus coeruleus, from which ascending NE projections innervate different forebrain arcas, which
in the terminal projections of the forebrain NE systems in the CeA and BST
ght to produce an enhanced ‘anxiety state’. Corticosteroids may aiso

Fig. 2. Conticosteroids, feed-forward
PVN (magnocellular division), CeA and B:
Interestingly, the CeA has descending CRF projections to
are involved in the regulation of fear and anxiety. NE-CRF interaction occurs
where NE stimulates CRF reiease. Increased CRF activity in these brain areas is thou
mcmummmo{m«,tminmmmﬂmimbahcymmmdnumors-mnmmacqmmuh.mm
hippocampus, septum, amygdala and cortex. Increased serotonergic neurotransmission in these brain structures is also thought to produce an enhanced
“anxiety state’. PVN, hypothalamic paraventricular nucleus; CeA, central amygdala; BSTL, lateral bed nucleus of the stria terminalis, A, Amygdala; Cx,
cortex; Sept, sepmm: Hip, hippocampus; RN. raphe nuclei; LC, locus coeruicus; CRF, corticotropin-releasing factor; NE, noradrenaline; S-HT, serotonin.




