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NMCUXONOTMYECKUE ACIEKTbI BECINAOAUA

Becnnoane kak akTop, BANSIOWMIA Ha NCUXNYECKOE COCTOSIHME U MEeHTasIbHOE
3[0POBbE

[cuxonornyeckne akTopbl, BAUSAOLINE Ha (DEPTUIBHOCTb

[TOpOUHbIN KPYT: HeHacTynneHne 6epeMeHHOCTM NOPOXaAaeT CTPECC, a CTPECC CHMXKaEeT
BEPOATHOCTb HACTyn/1eHNnss 6epeMeHHOCTU; CTPEeCC MOXET ObITb (pakTopom becnsioans, a
becnnogue 6bITb PakTopoMm, ycunmBaroLLMM NCUXoNornyeckme npodnemsi

MyX 1 XXeHa: ABa ydacTHMKa PenpoayKTMBHOroO npouecca. JononHUTENbHbIN
HebnaronpuATHbIV pakTop: NPo61eMbl KOMMYHUKALMN 1 CMELLEHNE aKLeHTOB.
VIHTUMHasA XKU3Hb KaK Tsxxesiad paborta no XecTKoMy rpadouky: AoNoNHUTENbHbLIN doakTop,
co3aarLLmnin cepbe3Hble NpPob/ieMbI.

BaXXHOCTb NO3UTUBHOIO OTHOLLIEHUS Napbl K NpoLeccy ob6¢cneaoBaHust N IEYEHNSN. HE
COWTW C AUCTaHLNN



BECINAOAUE U AYLLEBHOE 3AOPOBbE

“ Hannumne pgetein B ceMbe — BaXKHbI aCNekT OLWYLEHUS NOIHOTb
ObITUSA

“ HecnocobHOCTb 3a4aTb pebeHKa NpMBOANT K Pa3BUTUIO YyBCTBA
OMYCTOLLUEHHOCTU, HEMOJIHOLEHHOCTH

“Moatomy 6ecnnogne co3gaeT psia NCUXON0rM4eckux npobnem, u
Ha NepBOM MeCTe — A/INTESIbHbIN XPOHUYECKUIN CTPecC



NMCUXONOTMYECKUE ACIEKTbI BECINAOAUA

“YyBCTBO BUHbI
“TpeBOXHOCTb

" Nenpeccus



NMCUXONOTMYECKUE ACIEKTbI BECINAOAUA

“ T'HeB

% YyBCTBO BUHbI

" Mevanb

W Nenpeccus

® TpeBOXHOCTb

" TNoTeps yBepPEHHOCTU B cebe

" MNoTeps camoyBaXeHUs1 (CHMKEHHAA caMOOLLEHKA)

% CounanbHas nsonaums



KOHCYAbTUPOBAHUE

¥ Bpau akyLuep-rmHeKkonor AO/MKEH YUNTbIBATb NCUXONOrMYECKYIHO
COCTaBNAOLLYIO 6ecnioans ¢ NepBon KOHCY/ibTauum 1 NOTOM B
TeyeHne BCcero nepunoga obcnenoBaHna U fieveHus

% NomkHa 6bITb aMMNAaTUS NO OTHOLLEHWMIO K CYNPY)XecKoi nape,
MOHMMaHWe NPo6eMbl, IMOLMOHa/IbHAA NoAAepPXKa



NMPENAPATbI, BAUAKOLWHUE HA NCUXOANOTMHYECKOE COCTOAHUE

¥ KnomudeH:

“ I3meHeHne HacTpPoeHusl, ro/lIoBHble 601K, NpubaBKa Beca, TOLIHOTa
" Netpo3onn:

" UyBCTBO YCTa/I0CTU, FO/IOBOKPYXEHNE, HAPYLLEHUS CHA

“ F'opMOHaUIbHblE KOHTPALLENTMBbI, 3CTPOreHbl, MPOreCTuHbI:
" MNpnbaBka Beca, genpeccus



MMCUXOTEPAINUA

" InanBnayanbHas v rpynnoBas KOrTHUTUBHasS NcmuxoTepanms
" MpuHATHe hakTa CHMKEHNA EPTUIbHOCTH
“ MNomoLwupb B yNydlleHNN KOMMYHUKaLUK MEXay Cynpyramu

“ BbIsiBNeHWe Ncuxosiormyecknx npobsiem 1 nomoLlb B UX peLleHnn
(TPEBOXHOCTb, Aenpeccus, XPOHNYECKNn cTpecc N T. A.)

" TexHukn penakcaumn: nora, gbixaTenbHasi TMMHacTUKa, pa3BuTme
BOOOpaXxeHusa, megmtaLunm



CAMOCTOATEABHAA NCUXOTEPANAUA

® AyTOoreHHas KorHuTuBHas TpeHupoBKa 1 penakcauust (CCRI = self-
administered cognitive coping and relaxation intervention)



MPEOAOAEHUE YEPE3 MNOAOXUTEABbHYHO NMEPEOLIEHKY (POSITIVE
REAPPRAISAL COPING INTERVENTION = PRCI)

% C nomowbto pabomsl Had coboll 1 cmoay:

% Cpenatb YTO-TO, YTO AACT MHE OLLYLLIEHNE MO3UTUBHOCTY
COCpe,CIIOTOl—II/ITbCFl Ha MNOJTI0OXXUTEJIbHbIX aClneKTax CUTyaunn
CMOTpEeTb Ha npoucxogdaliee NO3MTUBHO

[ony4ynTb Niyyllee oT AaHHOW cUTyauum

[AymaTb 60/bLUE O MO3UTUBHbLIX acrnekrtax Moemn XnU3Hu

“ BuaeTtb CBET/1YIO CTOPOHY COObITUI

% lenaTb HEYTO 3HAUYMMOE

% CocpenotounTbCa Ha NOMOXUTESNbHbIX, @ HE Ha OTPULATENbHbIX acnekTax

— [MOHATL, YTO 3TOT ONbIT O4YEHb BaXXeH, MOXET MeH4 Hay4nTb O4HEeHb Ba>XKHOMY B XN3HU



MHAYKUNA TTONOXXHUTEABHOIO OTHOLLEHUA (POSITIVE MOOD
INDUCTION, PMI MO VELTEN)

“ C noMOLLIbIO 3TOrO OnbITa 51 CMOTY:
% TMouyBCcTBOBATb, YTO MOJTHA SHEPIUM
% 4 no-HacTosiLLEeMy NO3UTUBHO OTHOLLYCb K XXWU3HW
% 9 TBOpUECKM OTHOLLYCb K XXWU3HWU, K CUTYaLIMX, K OKPYXXatoLLLEMY MUPY
“ A Bce oco3Hato, co3HaTe/IbHO OTHOLLYCb K MUPY
" Kak 300p0oBO NPOCTO XNTb!
" Mosi NMYHOCTb UMEET OrPOMHYIO LIEHHOCTb
% >Xn3Hb npekpacHa n yygecHal

¥ 9 yyBCcTBYIO CEDOSI CHACTNMBOWA



CTPECC KAK ®AKTOP CHWKEHNA OEPTUABHOCTH

® ®YHKUMOHANbHbIA rMnoTasiaMUYecKnii TrMnoroHaam3m
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dHaATOMWYECKOE CTRpOEHWE rmnoTanaMD-rmnocbusapHoﬁ
CUCTEMBI.
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1 - NepeKpecT 3pUTeNLHLIX HEpPBOE, 2 - NOpTankHas BeHAa runofwnaa, 3 - TybepaneHan gonA agedorunogmaa, 4 -
nepegHAn gona ageHornnoguaa, 5 - runoduaapHan eeHa, b - 3aaHAA 4onA (HeAporunogna), 7a - BEpKHAR
rUNodn3apHanA apTepuA, HECYLL A KPOBb K MEepPBHYHON KANWNNAPHON CETH CPEAMHHOMD BO3BLILIEHWA ¥ BTOPUYHOI
KanUANAPHOA CeTH ageHorunodmaa

TG - HU#HAA TMNodMaapHan apTepnA, HeCyLL an KPoBkL K Helporunoguay, 8 - nHiyHanbynAapHan Hoxka, 9 - cpeguHHoe
BO3BLILLEHWE, NEPBIYHAA KaNWNNAPHAA CETh

10 - aKkCoHEl HERPOSHAOKPWHHGBIX KNeTok, obpasyiowne runotanamo-runodnaapHele TPaKTE

11 - HellpoHEI KPYMHOKNETOUHBIX A0ep runoTanamyca, 12 - HellpoHsl MeNKOKNETOUHEIX A4 ep runoTanamyca

13 BCcTaBOYHAR gonA runodmaa.
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FIGURE 1.4 Anatomic relationship between hypaothalamic gonadotropin-releasing haormane
(GnRH) neurans and their target cell populations in the adenohypophysis (anteriar pituitary).
GnREH neuron cell bodies are located in the preoptic area and the mediobasal hypothalamus.
GnRH neuran projections (dendrans) terminate at the median eminence, where GnREH is
secreted into the hypophyseal partal system. gwdified from Johnson MH, Everitt BJ: Essential Reproduction, ed 5.
Blackwell, M4, 2000, Blackwell Science, Fig. 6.4.)




FIGURE 1.7 Gonadotropin-releasing hormone (GrRH) neuron migration during embryogenesis. (A) Location
of GnRH-immunoreactive cells (red circles) as a function of embryologic age (mouse). On embryologic day 11
(T7E). GnRH cells are located in the nasal (olfactory) placode and presumptive vomeronasal organ (vmo). GnRH
cells migrate across the cribriform plate toward the olfactory bulb (ob). GnRH neurons then follow the caudal
branch of the vomeronasal nerve toward the forebrain and hypothalamus. By day 16 (76E), GnRH neurons
largely reside in the preoptic area (poa) of the hypothalamus. (B) Sagittal brain slice (mouse, embryonic day
15) demonstrating the migratory route of GnRH-immunoreactive cells. Staining is for GnRH and peripherin (a
neuronal inmtermediate filament). BF, Basal forebrain; CP, cribriform plate; gt, ganglion terminale; OB, olfactory
bulb; OP/AVNO, olfactory placode-vomeronasal organ. (5 maditsd fam sohwan 2si-Fukuda M, PR DW: Origin oflutinl 3ng harmensrsisa sing
harmans nsuron &, Maniee 33818 1-184, 1989 ; and [B Modldsd fom YWisrman ME, Pawlowskl JE Allsn MP, stal: Malsoular meahanl em ¢ afgonadatropinrslss dng harmans nsuranal
migraton, Trends Endocring Metab 15:98-102, 2004.)



Kisspeptin, Neurokinin B, Dynorphin Neurons

In the arcuate nucleus, kisspeptin, NKB, and dynorphin are frequently coexpressed in the same
neuron. For example, kisspeptin neurons in the arcuate nucleus have been found to coexpress NKB
and dynorphin in rodents,*3¢ goats,**f and sheep.?*! For convenience, and as a playful nod to
kisspeptin (namesake of Hershey's chocolate KISSES), such neurons are often called KNDy neurons
(Kisspeptin, Meurokinin B, 2ynorphin; pronounced candy).® KNDy neurons in the arcuate nucleus
form an extensively interconnected network.:*>+3312 KNDy axons also appear to project to the
internal zone of the median eminence where they are in close proximity to GnRH fibers.1®>4% As
with kisspeptin neurons, KNDy neuron neuroanatomy exhibits sexual dimorphism, possibly
related to perinatal sex steroid exposure.® As discussed further later, robust experimental data
suggest that KNDy neurons are intimately involved with sex steroid feedback on GnRH secretion; a
number of groups have suggested that the KNDy neuronal network represents a fundamental
component of the GnRH pulse generator.12-435.122.430
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FIGURE 1.14 Temparal assaciation between volleys of multiple unit activity (MUA) in the

hypothalamus and luteinizing hormaone (LH) pulses (green) detected in peripheral blood in an

avariectomized mnnkey. (Wedified fram Knobil E: The electrophysiology of the GnRH pulse generator in the rhesus monkey. J
Stemid Biockem 33:869-671, 1989.)



Fulse onset; Kisspeptin/NKB/Dyn &
[
Pulse termination: Nouron ol
a = Kisspeplin
GnRH o g2 . NKB
* Dyn
Fis
/ KNDy GnAH
GnRH & Kiss1r (kisspeptin receptor)
Bl MEIR (MEKB receptor)
" il KOR (Dyn raceptor)
E 30-
E_’ 204 GnRH A
T 4q- | | MNeuron ot
oL - e,
0 0.5 1.0 1.5 2.0 g::?:::r: -
A TIME (hr) B

FIGURE 1.15 Working model regarding how KNDy neurons may participate in the generation of
gonadotropin-releasing hormone (GnRH) pulses proposed by Goodman et al. (A) and Wakabayashi et al.
(B). (A) By this model, neurokinin B (NKB; magenta) stimulates and dynorphin (DYN; red) suppresses
Kisspeptin release, with kisspeptin (green) stimulating GnBH neuronal firing. The onset of a GnBH pulse is
triggered by an initial increase in NKB, which increases Kisspeptin output. NKB also stimulates non-KNDy,
Kisspeptin-responsive interneurons that support or strengthen NKB stimulation of KNDy neurons. NKB
stimulation of KNDy neurons also stimulates DYN release; after a short period of time, the increase in DYN
suppresses Kisspeptin (and NKB) release. This withdrawal of Kisspeptin stimulation terminates the GnRH
pulse. (B) By this model, KNDy neurons in the arcuate nucleus form a neural circuit, within which NKB
{magenta) accelerates and Dyn (red) reduces KNDy neuron activation. These reciprocal effects of NKB
and Dyn produce episodic activation of KNDy neurons, with KNDy neuronal activation increasing Kisspeptin
release at the median eminence. Kisspeptin in turn stimulates GnEH release into the hypophyseal portal
system. KOR, K-opioid receptor. (Modifisd from Goodman RL, stal: Arols Tor neurckinin B1n pulsatiis GRRH wserstion In the aws,
Hwﬂmﬂﬂl}'ﬂtﬂﬂg}fﬁﬂiﬁ—ﬂi, 2014; and W‘aHaDaj’alhl W, atal: Naurokinin B and l:|:|l'll:ll'|:ll1ll'l aln H.Ill|:l$|:l'lfll'l naurans of the arcuats nuelauds paruulpate In QEI'IEFH‘HEII'I

af perlodie awcllaton of neural activity driving pulsatile gonadotropin-raleasing hormons secreton In the goat JWewrase 30:3124-3 132, 3010.)
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FIGURE 1.1  Maodel of KNDy signaling to gonadotropin-releasing hormone (GnRH) neurons, largely based
on data obtained in sheep. KNDy peptides are Kisspeptin (green), which stimulates GnRH neurons,
neurokinin B (NKB: magenta), and dynorphin (D¥N: red). The major influences on GnRH secretion are
shown, with putative effects on KNDy peptides denoted by the color of the arrow. For example, estradiol
(E ;) inhibition may involve reductions of Kisspeptin (green arrow), whereas progesterone (Prog) inhibition

likely ilvolves an increase in DYN. Arrows with two colors signify that more than one KNDy peptide may
mediate a given effect (e.g., in the ewe, stimulation of GnRH secretion by high E, may involve an increase in

both Kisspeptin and NKB). The possibility that Kisspeptin stimulation of GnEH neurons is mediated by
interneurons is shown by the gray cell. MB, Mammillary bodies; MBH, mediobasal hypothalamus; ME,
median eminence; OC, optic chiasm; POA, preoptic area. (Modified from Lehman MN, Coolsn LM, Goodman EL: MIn! review:
HIIIFI&FI‘HI'IMGUI‘DHIHII‘I Eu'd]!'ll:ll'phll'l [HNEI]'] calla of the arcuate nuelaus; a eantral nods In the control of gu:-na-:lu:-t‘-:-plnﬂlvaa III'Ig hormana seereton, Enu'nwm&'ﬂg'y
151:3473-3483, 2010.)



Kisspeptin neurons are essential for the coordinated
regulation of reproduction and sexual behaviors
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