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KuccnenTuH u penpoayKTUBHasA cuctema

I. E. YepHyxa, I. U. Tabeera, [. B. l'yces, P. I. LLimakos

HayyHbili yeHmp akywepcmaa, 2uHeKo02UU U nepuHamonoeuu umeHu akademuka B. M. Kynakosa, 2. Mocksa

KuccnentuH umeeT Gonblioe 3HayeHWe AAs HeAPOIHAOKPUHHONM perynsiyum cekpeuuu roHagoTponuH-punusuHr-ropmora (MHPT).
KnccnenTuHepruyeckue HelpoHbl B HAacTosILee BPEMSA NPU3HAHbI LLEHTPaNbHbIMU PerynsaTopamu, 0TBETCTBEHHbIMU 3a Nepejayy romeoctaruye-
ckoit nHcopmauuu THPT-HelipoHam.

B paHHOM 0630pe 06CyXAalnTCs XapaKTepPUCTUKM KUCCMENTUHA U ero peLentopa, pofib KOTPaHCMUTTepoB (HelpokuHuHA B 1 guHopduHa)
B perynauun cekpeuuun kuccnentuHa. OnucbiBaeTcs B3aMMOCBA3b MEXAY IHEPreTUYeCKMM roMeoCcTa3oM, CTPeCCOM U KUCCNenTUHepruyeckoi
CUCTEMOW C TOYKM 3PEHUS PEryasLun penpoayKTUBHON dyHKuMU. 06OCHOBEIBAETCA KNMHUYECKAsA 3HAYUMOCTb KUCCMENTUHA, ero aroHUCToB
W aHTaroOHMUCTOB B HOBbIX TEPaneBTUYECKUX CTPATErusAx NEeYeHWUs PasfvyHbIX rOPMOHO3aBUCUMbIX 3a60NEBaHUI PenpoayKTUBHOM CUCTEMbI.
CnocobHoCTb KMcCnenTMHA NoTeHUMpoBaTth cekpeumto HPI no3sonuna 3afaTb HOBbIN BEKTOP UCCNE[OBAHUAM B 061aCTU TMHEKONOrMYeCKO
3HAOKPUHONOTUU U PENpPOAYKTUBHOI Buonorum.
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Kisspeptin and Reproductive System
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V. I. Kulakov Research Center for Obstetrics, Gynecology and Perinatology, Moscow

Kisspeptin plays an important role in the neuroendocrine regulation of gonadotropin-releasing hormone (GnRH) secretion. Kisspeptinergic
neurons have been recognized as central regulators responsible for transmitting homeostatic information to GnRH-neurons.

This review describes the characteristics of kisspeptin and its receptors and the role of cotransmitters (neurokinin B and dynorphin) in the
regulation of kisspeptin secretion. The authors also look at the relationships between energy homeostasis, stress, and the kisspeptinergic
system in terms of regulation of the reproductive function. They provide evidence of the clinical significance of kisspeptin and its
agonists and antagonists as components of new therapeutic approaches to treating various hormone-dependent reproductive disorders.
The ability of kisspeptin to potentiate secretion of GnRH has opened up a new direction of research in gynecological endocrinology and
reproductive biology.
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VHKLWOHWUPOBAHUE KEHCKON penpofyKTUBHOM CUCTEMbI

3aBMCUT OT NPaBUIbHOTO Pa3BUTMA U PerynALmMM runoTana-

Mo-runousapHo-anyHukoBoit ocu (IMA0), ee OCHOBHbIM
MHTerpupyrLwmum 3nementom ansetca [HPI. C MoMeHTa ycTaHOB-
JIeHuA ponu nynbcauunoHHomn cekpeuuu MHPT npu nonosom co3pe-
BaHUM U UMKIMYECKON YHKLUM ANYHWUKOB ObIIM NpenpuHSTHI
MHOTOYMCIEHHbIE MOMBITKN M3YYeHWUA PEerynsTopHbIX (hakTopos,
KOHTPOMMPYIOLNX CEeKpeLuto roHagoTponuHos [1].

BaxHbIM oTKpbITMEM (2003) cTanu upeHTUdUKaumMs M ycra-
HOBNeHMe MYHKLWUKM KuccnenTuHa B Nonosoii fuddepeHunanmm
FOJIOBHOTO MO3ra, CeKpeLuy roHafoTPONMHOB U MHAYKLMUU OBY-
naumum [2]. OGHapy}KeHbl Cyyau Aeneuuu U MHAKTUBALMMK reHa
KnccnenTuHa y NaLnMeHToB C CEMeNHOW Unu cnopaanyeckon gop-
MO MAWMONATUYECKOTO FTMMNOTrOHAA0TPONHOIO rMnoroHagmu3ma [3].

CymTaetcs, YTo CKOOPAMHUPOBAHHAA PaboTa PenpoayKTUBHOIA
CUCTEMbl — 3TO 3HEPro3aTpaTHbI NpoLecC. IKCNepUMeHTabHbIe
W KIMHWYECKME WCCNeLOBaHUA NPOAEMOHCTPUPOBANU MHIUOM-
pylollee BAUAHME OTPULLATENBHOTO 3HEpreTuyeckoro GanaHca Ha
thyHKUMIo rMnoTanamyca u runodusa [4]. HelipoHsl, 3kcnpeccupy-
towme kuccnentuH (KISS1-HepoHbI), MOXHO CYUTaTb MeauaTopa-
MU MeXy SHEpreTuyeckum 6anaHcoM U PenpofyKTUBHOI cucTe-
moii. Llenb HacToswero 063o0pa — 06006LeHne 1 cucTeMaTU3a-
LM [JaHHbIX TUTepaTypbl 0 poau KuccnenTtuHa B perynauum MMAO.

JIUTAHA-PELLEENTOPHAA CUCTEMA KUCCMENTUHA

KuccnenTtuH, upeHTMdULMpOBaHHbIH B 1996 ., OTHOCWT-
ca Kk cemeictBy RF-ammHonentupoB. OH KOAMpYeTcs reHom
KISS1, pacnonoxeHHbIM B nokyce 1q32. [upapodobHbIi Genok,

KUCCNENTUH COAEPKUT 145 aMUHOKUCNOTHBIX OCTATKOB, B PE3YJib-
TaTe pacliensieHuss OH MOXeT pacnafaTbCsi Ha OTHOCUTENbHO
KOpOTKMe hopMbl NENTULOB: KUCCNENTUH 54, 14,13, 10. OcHoBHOW
€ro aKTUBHOW (POPMOIi y YENIOBEKA ABNAETCA KMCCNENTUH 54.

MepBOHAYanbHO KMCCNENTUH BbiN ONpefeneH Kak cynpeccop
MeTacTa3upoBaHMA ONyxo/iei, MOCKOJbKY €ro 3KCNpeccus oka-
3anacb MUHUMaNbHOW WAKM [axe OTCYTCTBOBana Npu MeTacTa-
3UPYIOLLMX 3/10KAYeCTBEHHbIX 33060/1eBaHUsAX, @ NPU HEMeTacTa-
3MpYIOLMX OHa OCTaeTcs HeusmeHHoW [5]. MpepnonaratoT, 4To
3TO CBOICTBO KMCCMENTUHA CBA3AHO C MHAYKLMei anonto3a B
OnyX0NeBbIX KneTkax. buonornyeckyto akTMBHOCTb KMCCNENTM-
Ha onpegensieT C-KOHLEBOI y4acTOK, OTBEYAIOWMII 33 CBA3bI-
BaHMe C pelientopom [6].

B 2001 r., cnycts 5 neT nocne oTKpbITUA Beska, 6bina BbisBeHa
3HauMMas CBA3b MEXAY NUTraHAOM (KMCCNENTUHOM) U PeLenTopom
GPR54 (G-npoTenH-CBA3aHHBbI peLenTop), UMeHyeMbIM B HacTo-
Auwee spems KISS1R [7]. KISS1R coctout 13 398 aMMHOKMUCIOT K
OTHOCUTCS K CEMENCTBY POAONCUHOBBIX PELLENTOPOB, COMPSXKEHHbIX
¢ G-npotenHamu 7 TpaHCMeMOPaHHbBIMU JOMEHAMU. YCTAaHOBNEHO,
4YTO B3aMMOAENCTBME KUCCMENTMHA C PELLENTOPOM COMPOBOXAAET-
cs aKTUBauMei G-NPOTEMHOB U YBENMYEHUEM YPOBHS BHYTpUKIIE-
TouHoro Ca®* ¢ nocnepyoLeit BHYTPUAAEPHON aKTUBaLMel CMHTe3]
THPT u nHrnbuposaHuem nponudepaumnu knetok [8, 9] (puc.).

POJIb KWCCNENTUHA B PEFVAALUUN

CEKPELLUU TOHALOTPONMUHOB

CnocobHoCTb KMCCNENnTUHA NOTeHLMpoBaTh cekpeuuto THPT 6bina
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KuccnenTuH yeunusaet cekpeuuto JIM u @CT Kak y KeHLWWH, Tak 1
y MyX4uH. CTumynupytoliee Bo3aencTeue kuccnentuHa Ha A0
OblI0 BLIABNEHO NPU PasNUyHbIX (HU3MONOTUYECKUX COCTOR-
HUAX, B pas3nnyHble dasbl MEHCTPYaNbHOTO LWKNA, @ TaKkKe npw
GepemeHHOCTM 1 nakTauuu [12].

YcTaHoBNEHO, 4TO KWUCCMENTUH CUHTE3MPYETCA BO MHOTUX
opraHax: B runoTanamyce, nnaueHTe, roHafax, noykax, nopxe-
JIYLOYHOW Xene3e, MEYEHWU, KULWEYHWKE, aopTe, KOPOHAPHbIX
apTepuax M nynoyHoi BeHe [13]. Ikcnpeccus KuccnenTUHa
M ero peuentopa B runotanamyce npoWCXOLUT B OCHOBHOM
B HelipoHax apKyaTHOro Afpa ¥ aHTepPOBEHTPaNbHOr0 NepuBeH-
TPUKYNAPHOTO sApa npeonTuyeckoit obnactu. 06e nonynauum
KISS1-HeitpoHOB no-pa3HOMY yuyacTByloT B nepefade 3ddek-
Ta nonoBbix ropmoHoB [HPI-HeipoHam. [pepctaBnsercs, 4To
MeX Ay HeMpOHaMK NPeonTUYECKOro AApPa U 3CTPOreHamm BO3HU-
KaeT NoNoXuTeNbHas 06paTHas CBA3b, OTBETCTBEHHAA 33 HopMu-
poBaHue nuka JIl, B To BpeMsA Kak B apKyaTHOM fifipe CyLecTBYIOT
1 NOJIOXUTENbHAS, U OTPULLATENbHAS 0OpaTHbIE CBA3N.

/3BeCTHO, 4TO NOBbILEHWE YPOBHE ICTPOreHOB B KOHLE oA-
JIMKYNSPHOM (ha3bl MEHCTPYaNbHOTO LMKAA CMOCOGHO MHULMMPO-

Prc. BsanmvioaeficTBie KHCCIIEITHHA C PEIEITOPOM
GPR54 mpusoanT k akTrBarun G-IpoTenHOB

U YBEAUHYCHUIO YPOBHS BHYTpUKACTOUHOro Ca®’.

D10 criocobersyer akruparuu pocoaumazer C (PLC),
ruapoansy dhocdoruanannosntorbucdocdara (PIP)
B unosutoA 1,4,5-rpudocdar (IP,), crumyasrmm
cunresa anarurauiepuna (DAG). Bropuansre
MECCEHAKEPDI (IP3 u DAG) HHAYDHIPYIOT OTKpBITHE
Aurasa-zasucumoro Ca* -kanaa, MOOHAN3AITHIO

Ca®" U3 BHYTPUKACTOYHOIO ACIIO, AKTUBHOCTD
mnporenaknnassl C (PKC), dpochopuauposanue
MHTOTeH-aKTHBUpyeMbix IporenakuHas (MAPK)
ERK1/2 u p38K, OTBEeTCTBEHHBIX 32 YCHACHUE
BHYTPHAACPHOIO CHHTE3a TOHAAOTPOIIHH-PHUAN3IHI-
ropmona (I'uPl') u uarunbuposanme npoandeparmn
kAeTok. Ceaspanme kuccrrenrtiaa ¢ GPR54 mpusoanT
TaKke K akTuBaiuu G-IIpOTEHH-HE3aBUCHMBIX
CUTHAABHBIX TTyTeil 1 craTe3y I'HPI™ mocpeacTtBom
BHYTPHUKACTOYHBIX MECCEHKEPOB — appectuHa 31

u 2. I'lo pammbmv [10, 11].

Ipumeuanue: ATP (adenosintriphosphate) —
adenosunmpugpocgpans; G'TP (gamma-glutanyl

transferase) — eamma-earomamuampancnennudasay

MEK — xunasa, axmusupyomar MAPK; Raf —
cepun-mpeoriurossre Kurasvl, Ras — cemecneo zeros

u besxos, komopute kooupyrom G-npomeurts:.

o

BaTb NPEOBYNATOPHbIA MUK rOHAJOTPONUHOB. MoN0XUTENbHAA 06-
paTHas CBA3b OCYLECTBAAETCA NPeuMylLeCTBEHHO Yepe3 3cTpore-
HOBbIE peLenTopsbl a, KX IKcnpeccua oTcyTcTByeT B [HPI-HelpoHax
B omnune oT KISS1-HeiipoHOB. M0O3TOMY 3CTPOreHbl CMOCOOHbI
CBA3bIBATLCA C 3CTporeHoBbIMU peuentopamu o KISS1-HeitpoHos,
ycunueatb cekpeumio kuccnentuHa w [HPT. EcTb paHHble, yTO
3K30reHHoe BBEAEHME KUCCMeNTUHA CUNbHee MOBbIWAET KOHLEH-
Tpauuto JIT, yem OCI. Bo3moxHO, 3TO CBA3aHO C GoMbLuei YCToil-
yusocTbio OCI Kk BAMAHUIO NynbcoBoi cekpeumn THPT 1 ¢ nogaens-
folLMM BO3aeiCcTBUEM UHTHMOMHA A 1 B Ha cekpeuuio OCT [14].

KOTPAHCMUTTEPbI .
KUCCNENTUHEPTUYECKOU CUCTEMDI

Cumraercs, yto KISS1-HENpOHbI B 30He apKyaTHOro figpa Cno-
CO6HbI IKCNPECCMPOBATL HEMPOTPAHCMUTTEPb — HENPOKUHUH B
u puHoptuH (KND-HelipoHbl). MonaratoT, 4To ¢ noMoLybio ayTo-
CMHANCOB OHW Y4YacCTBYIOT B Perynsauum CeKpeuuum Kuccnentu-
Ha. [IMHOpPdUH ABNAETCA IHAOrEHHLIM OMUOUAHBIM MENTULOM,
OH CBA3bIBAETCA C K-OMUOWAHBIM PeLenTopoM U y4yacTyeT B
OTpUUATENbHOI 0OPaTHO CBA3M MeXAy nporectepoHoMm u MHPT.
MopfoGHbIE B3aMMOAENCTBUS CMOCOOCTBYIOT MHIMOMPOBAHUIO
cekpeuun kuccnentuHa u MHPT.

MoBblWweHne ypoBHA JUHOP(UHA, BO3HUKAKOLEE B OTBET Ha
cTpecc u u3Myeckue HarpysKku, MOXeT NojaBNATb CEKpeLuto
THPT n JIT, BbI3bIBasA QaHOBYNALMIO U [aXKe rMNOroHafoTPOMHYI0
ameHopeto. lpumMeHeHUe HanokcoHa (6noKaTopa OMUOMAHBIX
peLenTopoB) cnocobHO HopManu3oBaTh BbIpaboTky [HPT, Boc-
CTaHOBUTb PUTM MEHCTpyauui u oynauum [15].

HeitpokuHuH B, cBs3biBasck ¢ peuentopom NK3R, HanpoTus,
CTUMYNUPYET CEKPeLuto KUCCNenTUHa B runoTanamyce. [laHHble
NNTepaTypbl CBUAETENbCTBYIOT, YTO BBELEHME HelpOKUHWMHA B
unu cenektusHoro aronncta NK3R (ceHKTUAA) MOXKET CTUMYNU-
poBatb oBynATOpHbIA nuk JII. YTo Kacaetcsa akcnpeccuu reHa
TAC3, oTBevaloLlero 3a CUHTe3 HEMPOKWHMHA B, oHa 3aBucuT oT
VYPOBHei NONOBbIX CTEPOUAOB, NPEANONOKMUTENbHO, N0 MEXAHN3-
My oTpuuaTenbHoil obpatHoii cea3u [16]. MokasaHo, yTo oBa-
PVO3KTOMUA CTUMyNUpyeT 3Kcnpeccuto reHa TAC3 B HelpoHax
apKkyaTtHoro sigpa. Tepanus 3cTporeHamu, HaNpoTUB, NOAABASET
aKcnpeccuto reHa u cekpeumio JIM [17].

Cnepyet 0TMETUTb, YTO MOAOGHbIE pe3ynbTaThl He GbLK Mony-
yeHbl y KISS1R-HOKayTHbIX MbllWeR. ITO MOXET YKa3blBaTb, 4TO
HENpPOKUHWUH B ABNAETCA BaXHbIM pPerynaTopom KuccnentuHep-
rMYeCKOM CUrHaNbHOM cuctembl. MyTaLmmu, MHAKTUBMPYIOLLME TeH
HelpoknHuHa B u ero peuentopa NK3R, conpsikeHsl ¢ KpaiiHe
HU3KUMK ypoBHaMK JIT (npu HopManbHbIX ypoBHAx ®Cl), ¢ BO3-
HUKHOBEHWEM TUMOTaNaMUYecKoro runoroHagusma u Gecnno-
avs. ViHaktusmpyowwme mytauum reHa KISS1R, oTBeTCTBEHHbIE 3a
IKCNpPeccHio peLenTopa K KUCCMEnTUHY, acCOLUUPYIOTCA C HU3-
kumu koHueHTpauuamu u JIT, u @CT [18]. KND-HeipoHbI cBsA3aHbI
C nepefayei curHana 3cTpaguona B apkyaTHOM Afpe rofioBHO-
ro MO3ra, peryaupylolero Tennoselgenenue. B akcnepumente
nokasaHo, yto abnauus KND-HelipoHOB CHUXaeT Ba3oAunata-
LLMI0 COCYAOB KOXM M YaCTUYHO ONOKMUpPYET AeiiCcTBUE ICTPAfMUO-
na Ha Tepmoperynauuto [19]. Mpegnonaratot, 4to KND-HelipoHbl
apKyaTHOro Afpa KOHTPOAMPYIOT TENN0OTAAYYy U Y4acTBylOT
B NnaToreHese NpUIMBOB Xapa Y XEHLMH B NOCTMEHONay3e.

CEKPELIMA KUCCMENTUHA B OPTAHAX
PENPOAYKTUBHOW CUCTEMbI

HecmoTpsaHaTO4TO OCHOBHAA (PYHKLMA KNCCNENTUHA 3aKI04aeTcs
B LleHTpanbHoii perynsauum MMAO, nosBMANCL faHHbIE, NOATBEPXK-
pawlue ero HenocpefCcTBEHHOe yyacTue B perynauum QyHk-
LM AUYHUKOB, MAaTOYHbIX TPYO, TpodhobnacTa v nnaueHTsl [20].
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JKcnpeccus 3NeMeHTOB KUCCMeNTUHIPTUYECKON CUCTeMbl 0OHA-
pyXXeHa B TKaHU ANYHUKOB (TeKa-KneTkax pacTylux honanky-
noB, xentom Tene) [21]. HepaBHWe nccnefoBaHus NpoAeMOH-
CTPUpOBaNM NOKanbHOe AEWNCTBME KMUCCMENTUHA Ha AUYHWUKK
Mblllel, He 3aBuCsALlee OT YPOBHel roHafoTponuHoB [22].
Moka3aHo TaKXe, YTO IKCMPECCMA KUCCMEenTUHA B SUYHMKAX
NOBbLIWAETCA BO BpeMs nyb6epTaTHOro nepuopa.

F. Gaytan u coaBT. yKa3blBalOT Ha BO3MOXHOCTb NpefoT-
BpalleHMa NpefoBYNIATOPHOrO NWKa FOHAJOTPOMUHOB MyTEM
YMeHbLIeHUs YpoBHA KuccnenTuHa [22]. Ta xe rpynna uccne-
[0BaTenen BbIABWNA, YTO Y MbllWeENA C ranioHef0CTaTOYHOCTbIO
reHa KISSIR moxeT pa3BuBaTbCA NpeXAeBpPeMeHHas HepjocTa-
TOYHOCTb AMYHMKOB NPU OTCYTCTBUM M3MEHEHWUA COAepKaHuaA
rOHaf,OTPONMHOB. [lnA BOCCTaHOBNEHUA OBYNATOPHBIX MEHCTPY-
aNbHbLIX LWKAOB NOTpe6oBanoCh AONOAHUTENbHOE BBEfEHME
[HPT B coyYeTaHUM C rOHALOTPONMUHAMU B TeYeHUE HEAEeNU, YTo
CBUAETENbCTBYET O JIOKANbHOW POAU KUCCMENTUHA B NPAMOM
KOHTpone (honnnKynoreHesa u OByAALUU.

Mpun n3yyeHun peLyenTopoB K KMCCNENTUHY B APYFMX OpraHax
06HapyXeHo, YTO MX MAaKCUManbHas JOKanu3auus Habnopfaer-
€A B TKaHW nnaueHTbl. lMonaraioT, 4TO KMCCNENTUH y4acTByeT
B peryasuuu MHBasum cuHuutTUoTpodobaacTa u nnaleHTaLuu.
B nnaueHTe XeHWMUH ¢ npeaknamncuein HabnoAaeTcA BbICOKas
akcnpeccus reHoB KISSI w KISSIR, uto cnoco6cTByeT cynpec-
cum MPHK maTpukcHoil meTannonpoTenHasbl 9 v nogasneHuto
Murpauuu knetok Tpodobnacta [23]. MonydeHsl TakkKe faHHbIe
0 LUMKIMYEeCKON 3KCMpeccumn KnccnentuHa B annonmesbix Tpy-
6ax. Mpepnonaraetcs ero posib B NPOdUIAKTUKE IKTOMUYECKOI
GepemeHHocTH [23].

POJIb KWCCNENTUHA B N0JIOBOM CO3PEBAHUU
Cpean NpuUuYMH MAMONATUYECKOTO rUMoroHagusma npubansu-
TeIbHO 2% COCTaBNAT MHAKTUBUPYIOLWME MyTaLMN TeHA KUCC-
nenTuHa u ero peuentopa [24]. B akcnepuMeHTanbHbIX UCCNeR0-
BaHMAX NOKa3aHo, YTo KISSIR-HOKayTHblE MbIWW HE JOCTUraloT
NOM0BOM 3peoCTn U3-3a 0TCYTCTBMA cekpeLnm JIT n akTMBHOCTY
reHa (-fos (Mapkepa kneto4Hoi nponudepauum, anddepeHum-
POBKM U HeipOHaNbHOW aKTMBHOCTM). B TO e Bpema akTUBM-
pytowme mytauum reda KISS1 v ero peuentopa cBA3aHbl CO CTU-
MyNALMENA CUFHANBHOTO MYTW KUCCNENTUHA U NpeXLeBpemMeH-
HbIM NMONOBbLIM co3peBaHueMm [25]. KniouyeBbiM B ero MHAYKLMUN
CYMTaeTCA yBenMyeHue akTuBHoctu [HPT-HelpoHOB U cekpe-
LMK TOHAAOTPONUHOB. VccnenoBaHWA Ha XMBOTHBIX MOKa3anu
poct 3kcnpeccun KISSIR B npeonTUYeCKOM W apKyaTHOM fpax
runoTanamyca K MOMeHTY nosoBoro cospesanus. CornacHo nume-
IOLWMMCA JaHHbIM, 3K30reHHOe BBEIEHUe KuccnenTuHa nabopa-
TOPHbIM XWBOTHbIM CTUMynuUpyeT cekpeuuio THPI v npusogut
K NpexpneBpeMeHHOMY NONOBOMY CO3peBaHuto [26].

KUCCMENTWUH W 3HEPTETUYECKNIWA FOMEOCTA3
PenpopyKTBHas cucTeMa o4YeHb 3Hepro3atpaTtHa, HO He ABNS-
eTCs OnpeAensioweil Ans CoXpaHeHUs XKU3HU, NO3TOMY UHTUOM-
posaHue [TAO cTano 3BONIOLMOHHBIM MEXAHU3MOM CYLLECTBOBA-
HUA B YCNOBMAX 3HEpreTuyeckoro geduunta. [laHHble nutepa-
TYpbl AEMOHCTPUPYIOT 3HaYMMoCTb KISS1-HENpPOHOB He TOMbKO
B pPerynsfLmum penpoyKTUBHOM CUCTEMBI, HO U B SHEPrETUYECKOM
romeoctase [27-29]. B 6onblWKHCTBE Cy4yaeB OTPULATENbHbIN
3HepreTMyecknit 6GanaHc cnocobCTBYET NOAABAEHWIO KuUCC-
NenTUHIPrMYeckon cuctemsbl. MokasaHo, 4To 72-4yacoBoe rono-
JaHue NpuBOAUT K CHUXeHMto akcnpeccun MPHK kuccnentuHa
B runoTanamyce, ymeHbleHUO KoHueHTpauum JII u konuyectsa
KISS1-HelipoHOB B apKyaTHOM fiipe runoTanamyca u K pa3Butuio
TMNOTOHALOTPOMHOMO FMMNOroHAAN3Ma.

OcHOBHble MeTabonMyeckue PperynsTopbl KuccnenTuHa —
NenTUH, UHCYIUH U TpenunH. JlenTuH npoAyuupyeTca npeumy-
WeCcTBEHHO agunouuTamu 6enoil KUPOBOKM TKAHW, B MeHbLUei
CTeneHn — NNaLeHTON, INUTENNEM MONOYHbIX Xenes, ckenet-
HOM MyCKynaTypoii n cansucTon xenyaka [30]. Jlentux, apnasce
MeAMaTopoM 3HepreTMyeckoro 6anaHca, cnocobeH cTUMynupo-
BaTb [HPT-HeipoHbl. OfHAaKO OHU NULLIEHbI PELLENTOPOB K NenTu-
Hy, B TO BpeMs Kak npumepHo 40% KISS1-HelpoHOB apKyaTHOro
AApa 3KcnpeccupytoT nentuHosble peuentopbl [31]. Oeduuymnt
NenTUHA, BbI3BAHHbIA MyTaLMAMK, UHAKTUBUPYIOLWMMUN €r0 TeH,
LNUTENbHBIM OTpaHUYEHUEM Kaniopaxa notpebasemMoit nuim,
LEKOMNEHCMPOBAHHbLIM CaxapHbIM AUABETOM, accouMmpoBaH C
HU3KOWN 3Kcnpeccueit reHa KISST n CHUXEeHMEM CeKpeLun Kncc-
nentuHa. bbINo NOKa3zaHo, YTO NMHKUM MbIleN C HOKAYTMPOBaH-
HbIM reHoM nenTuHa (ob/0b) 1 NIOAN C BPOXKAEHHOI NENTUHOBO
HeAOCTaTOYHOCTbIO CTPAaAaloT FMMOrOHAAOTPOMHBIM FMMNOroHa-
Av3MoM U becnnoguem. Mpu dyHKUMOHANBHON rUNOTanammuye-
CKOW aMeHOpee TaKKe OTMeYeHbl HU3KWe YPOBHYM nenTuHa [32].
Y nenTuH-peduuntHbiX (0b/0b) Mbilwei HabniogaeTcas CHUXe-
Hue 3kcnpeccum MPHK KISS1 B apkyaTtHom sape runoTtanamyca.
BBefeHue nenTuHa B yCNOBMAX NuiyeBoro Aeduuuta npuBoaUT
K yBenuyenuto akcnpeccun MPHK KISS1 y mbiweit n aktusauum
KISS1-HelipoHOB B apKyaTHbIX agpax v THPT-HeipoHax.

Megunatopamn peicTBua nentuHa ABAAIOTCA OPEKCUreH-
Hble dakTopsl, HeitponenTtuabl Y (NPY 1-4). JlenTuH cnocobeH
nopasnATe cekpeuunio NPY B apkyaTHoM afipe runotanamyca, Yto
NPUBOAMT K MOBBIWEHNIO anneTUTa Npu yMeHbWeHUN aKTUBHO-
ctn KISS1-HeitpoHoB. BBefeHMe 3K30reHHOr0 NIENTUHA CHUXA-
et 3kcnpeccuto MPHK NPY n BocctaHaBnuBaeT ¢epTuibHOCTb
y nenTuH-geduunTHeIX Mblwei [33]. ECTb AaHHbIE 1 O TOM, 4TO
kuccnentuH 10 moxeT nopaenate NPY-HellpoHanbHyt akTuB-
HOCTb uepe3 Henpsamble GABA-3pruyeckume cuHanTuyeckue
MexaHW3Mbl UK 4Yepe3s B3aumopelicTeue c peuentopamu NPY,
Cnoco6CTBYs BOCCTaHOBNEHMIO depTunbHocTh [34].

Kak yxe yKa3biBanocb, NOCpeCcTBOM BAUSHUA Ha LeHTP nuTa-
Husa runotanamyca NPY ctumynupyet nuwesoe nosegeHue [35].
YyBCTBO rosi0Aa CUrHaM3upyeT 06 oTpuLaTeNbHOM 3HEepreTuye-
CKOM 6GanaHce B OpraHu3Me, B OTBET YBEMYMBAETCSA KOHLEHTPa-
umsa NPY. XpoHuyeckoe nosbiweHue ypoBHa NPY B apkyaTtHom
AApe runoTanamyca npuBOAMT K NOAABNEHNIO aKTUBHOCTU KUCC-
NenTUHIPrUYECKON CUCTEMbl W, KaK CNefCTBUE, K CHUXEHWIO
aKkcnpeccun kuccnentuHa u THPT. Ha ¢oHe BoccTaHoBneHus
MONOXUTENBHOTO 3HEpPreTUYecKoro GanaHca W ONTUMANbHOO
VPOBHSA TOPMOHOB HAChILWeEHUAY» (NeNTUHA U UHCYNMHA) 3aMme-
YeHbl yMeHblieHne akTuBHOCTM NPY-HeitpoHOB 1 BoCCTaHOBNe-
Hue 3kcnpeccun kuccnentuHa u MHPT. B. Meczekalski u coasr.
06Hapyxun Hu3kue yposHu NPY B CbIBOPOTKE KPOBU Y NaLueH-
TOK C TMNOTanaMnUyecKoil aMeHopee, CBA3aHHOI CO CHUXEeHNEM
MacChbl TeNa, N0 CPABHEHMIO C KEHLWMHAMU, UMEIOLLUMU PErynsp-
HbI MEHCTPYanbHbIA LuKn [36].

Momumo nentuHa u NPY, K MeTabGonuyecKum perynsatopam
OTHOCWTCA UHCYNUH, OAHAKO CBELEHUS O CTENeHU ero BAUAHUA
Ha QYHKLMIO KUCCNENTUHOBOM CMCTEMbI BECbMA NPOTUBOPEYUBSI
U ManoymcneHHbl. ECTb JaHHbIE, 4TO MHCYNIMH MOXET OCYLeCTB-
NATb KOHTPOJIb METab0NIM3Ma YITIEBOLOB HAa YPOBHE rUNoTanamy-
ca [37]. B HeKoTOpbIX MCCNefoBaHMAX NOKA3aHO, YTO UHCYIIUH,
B3aMMOJENCTBYA C UHCYNMHOBLIM pelienTopom B [HPT-HelpoHax,
cnoco6cTyeT cekpeLuu THPT. MpUBOAATCS TaKKe AaHHbIE O TOM,
4TO MbILWMW C HOKAYTUPOBAHHbBIM FEHOM MHCYNMHOBOrO peLenTo-
pa CTpajalT rMNOroHagoTPOMHLIM TMMNOrOHAAM3MOM W MeTa-
6ONMYECKUMU HAPYLIEHUSMU, XOTS B HEKOTOPbIX MybAnKaLmax
YKa3aHo, 4To cenekTMBHas abnauus WHCYAMHOBOMO pelentopa
B [HPI-HelipoHax He cnocoOCTBYET CHUMKEHUIO (DEpTUABHOCTH,
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TOrfa Kak noteps uHcynuHosoro peuentopa B KISS1-HeipoHax
n UN®P1-peuentopa B [HPI-HelipoHax NpUBOAUT K 3afepiKke
nosoBoro co3pesaHus [38, 39].

B perynauuu nuwesoro nosefeHMA BaXHYl0 poNb WUrpaet
rpenuH — NenTUAHbIA FOPMOH, COCTOAIMMN U3 28 aMUHOKUCIOT,
KOTOPbI CUHTE3MPYETCA NPEeuMyLecTBEHHO B MNapueTanbHbIX
KNeTKax XenyaKa, 3aMeTHO MeHblle — B NIerKuX, KUWeYHWKe,
NOJIKENYNOYHON Kenese, AMYKax, nnaueHte, noykax u LHC.
penuH-npoayLupyioLMe HelipoHbl 0OHAPYKEHbI TaKKe B apKy-
aTHOM fiipe runoTanamyca u runodusa [40].

JddekTbl rpearHa B perynsauuM NUWEBOro MNOBEAEHUs W
penpoLyKTUBHOM CUCTEMbl @HTArOHUCTUYHbLI TAKOBbIM NIENTUHA.
B omimume OT nenTuHa M MHCYNUHA, NOBbIWEHWE YPOBHSA Fpesu-
Ha ABNAETCA UHAMKATOPOM Aeduuunta aHeprum. NHrubupyolee
BO3JeliCTBME TpeNnHa Ha penpojyKTUBHYIO (QYHKUMIO MOXeT
0noCpenoBaTbCs Yepes AeilCTBME KMCCMENTUHA. 3TO NOKa3aHo
B MCCNeJ0BaHUAX, B KOTOPbIX BBeJEHME IPefiHa CHUXAN0 3KC-
npeccuto reHa KISS1 v nynbcaunoHHyto akTuBHocTb JII [41-44].

CornacHo faHHbIM NUTEPaTYpPb, Y NALMEHTOK C YHKLMOHANb-
HOM rMNoTanaMmyecKom ameHopeem, CBA3aHHOMN C Ype3MepHbI-
MU DU3NYECKUMW HArpy3kaMu WAu pe3KUM CHUKEeHUEM Macchl
Tena, 0TMEYaeTCA NOBbIlEHWE YPOBHA rPeanHa no CpaBHeHUIo
C XEHLWMHAMU, UMEIOLUMI PEryNAapHLIA PUTM MeHCTpyaumui [45,
46]. Kpome 3T0ro, €CTb NPeANONOXKEHNE, YTO BbICOKAA KOHLEH-
Tpauua rpennHa, ceasaHHas ¢ nopasnenuem IMTAO, npusoguT K
COXPaHEHWIO aMEHOpPeN Y XKEHIMH Aaxke nocne BOCCTaHOB/e-
HWs maccel Tena [47].

BAUAHUE CTPECCA

HA KUCCMENTUHIPTUYECKYHO CUCTEMY

MopasneHue GyHKLUMOHMPOBAHWUA KUCCNENTUHIPTUYECKON CUC-
TeMbl HabNoAAETCA HE TONBKO NPU IHEPreTUYeckoMm AeduLuTe,
HO 1 MPU XPOHWUYECKOM CTpecce U BOCManeHnu.

OTBeTHas peaKkuus OpraHuM3ma Ha CTpeccC NpoABAAETCA aKTU-
BaLWend runoTanamo-runodu3apHo-HaanoYeYHMKOBOM CUCTEMBI,
B YACTHOCTM yCUEHWEM CEKPEeLMU KOPTUKONMOEepUHa U MoKo-
KopTukomaos. OTKpbITME KMCCMEnTMHA MO3BOMUAO MO-HOBOMY
B3MAHYTb HA MEXaHM3Mbl NOABAEHUA PeNpOAYKTUBHOM CUCTEMbI
BC/IEACTBUE cTpecca. B nccnenoBaHMAX Ha XMBOTHBIX YCTaHOB-
JIEHO, YTO MMMOOMIM3AUMA MbIWENA MVKCKOTO Mo/a B TeyeHue
10 pHeit, UMUTUPYIOLLAA OCTPYIO CTPECCOBYIO peakuuio, npuBo-
AMNa K 3HaYMMOMY MOBbIWEHWIO COAEPXaHWUA KOPTUKOCTEPOHa
1 WeCTUKPATHOMY YMeHbLUEHWIO YPOBHSA KUCCNenTuHa [48, 49].

Ba)HO 0TMeTWTb, 4TO OCHOBHbIM MIOKOKOPTUKOMAOM, BbIpa-
6aTblBalOWMMCA B OTBET Ha CTPECC Y NTUL, U Y FPbI3YHOB, ABNAET-
€Al KOPTUKOCTEPOH, B TO BPEMA KaK Y fpPYr1x MAeKONUTaoLWNX —
KopTu3on. Pe3ynbtaTbl MCCNE[0BAHUIA HA CaMKax Mblleli noka-
3aAn cHuxeHue cekpeuun THPT u KkuccnenTuHa npenmyuie-
CTBEHHO W3-3a HapyLEHUA MexaHU3Ma 06paTHOI CBA3N MeXay
3CTpOreHamu u HeilpoHamu apkyartHoro agpa. OHo npenaTcTBO-
Bano BO3HMKHOBeHWIo nuka JII n osynauum [50].

B knnHMyeckoit npakTuKe YacTo HabOAAIOT, KaK cTpecc npu-
BOAMT K NOAABNEHNIO PENPOAYKTUBHON CUCTEMbI B BULLE AHOBY-
NALUNY, @ MHOTAA U DYHKLMOHANBHOM rUnoTanaMnyecKoi ameHo-
peun. ViccnefoBanns nocnefHux neT npojeMoHCTPMPOBANK, YTo
cynpeccuBHOe AeNCTBUE MCUXOCOLMANBLHOIO CTpecca Ha runo-
Tanamyc u runodu3s onocpesoBaHbl KOPTU30N0M, KOTOPbLIN CBA-
3bIBAETCA C MIOKOKOPTUMKOMAHBIMM pelientopamu IT Tuna, noka-
nu3oBaHHbiMK Ha KND-HellpoHax apkyatHoro agpa. Hapywexue
cekpeuun puHopcduHa U HeitpokuHuHa B KND-HeiipoHamu
NPUBOANT K YTHETEHUIO CMHTe3a KUcCnenTuHa. 3T M3MeHeHus
MOFyT NoAaBAATb aKTUBHOCTb THPT-HelipoHOB U MHIMOGMPOBaTH
NynbCaUMOHHYI0 CeKpeLuto roHagoTponuHos [51].

TEPANEBTUYECKWUE BO3MOXHOCTU

KWUCCNENTUHA U EF0 AHAJIOTOB

[laHHble 0 Beayleit ponu kuccnentuHa B perynsuum MMAO o6o-
CHOBbIBAIOT LeN€CO0OPA3HOCTb MPUMEHEHNS €70 aHANoroB Npu
HapylWeHNAX B PEnpofyKTUBHOW CUCTEME, acCOLMMPOBAHHbLIX
C ero Hef0CTaTOYHOCTbIO, @ TakxKe B nporpammax BPT. AroHucTbl
KMCCnenTMHa MOXHO MCMOAb30BaTh AfAA (apMaKoiornyeckom
aktuBaumu MAO npu He[OCTaTOYHOCTM €ro CMHTE3a U MHTAKT-
HocTu THPT-HelpoHanbHOM cuCTeMbI.

AHanorn kuccnenTMHa BMOJHE MOryT MMeTb TepaneBTuye-
CKMit noTeHuman, 6an3kuit Kk aroHuctam THPI, KoTopble Hawnu
CBO€ NpUMEHeHUe MpK NeYeHUW PasNUYHbIX TOPMOHO3aBUCU-
Mbix 3aboneBaHuit u npu IKO. OpHako HEOOXOAMMO OTMETUTh
pasHuuy Mmexay aroHuctamu [HPI u aroHucTamu Kuccnentu-
Ha C TOYKW 3pEeHWs CeKpeuun roHagoTPONMMHOB B OTBET Ha
60NIOCHOE U MNPONOHrMPOBaHHOE BBefeHWe. Tak, aroHUCTbI
[HPT nponoHrMpoBaHHOro [eNCTBUA, CBA3bIBAACL C peLenTo-
pamu, WHOYLMPYIOT AeceHcuTu3auuio runodusa, aHTaroHUCT
[HPI npepotBpawatot akTuBaumio peuentopa K HPI u roHa-
potponuHoB. lMpoucxoauT nopasnenne cekpeuun JII u OCT
C NoCnefylowWmnM CHUXEHWEM CUHTe3a LMPKYIMPYIOWMX CTe-
POWAHbBIX TOPMOHOB, KOHLEHTPaLMA KOTOPbIX CTaHOBUTCSA
HWxe 6a3anbHoil. [TOHATHO, YTO upe3MepHOe yMeHblueHue
VPOBHEi MONOBbLIX CTEPOMAOB YacToO Bbi3bIBAET N0GOYHbIE
3ddeKTbl, Takne Kak NpWAWBLI, CHUXEHME NNOMAO M noTeps
KOCTHOM TKaHW.

AHTAroHuUCTBl KUCCNENTMHA CNOCOBHBI yMeHblaTh YacTo-
Ty 1 amnautyay JIT, He BAuUAA Ha GasanbHylo cekpeuuto [52].
[laHHaa 3aKOHOMepHOCTb MO3BONAET MPeAnoA0XUTb, 4TO
@HTaroHMCTbl KMCCMENTUHA MOTYT HaWTW KAMHMYECKOe npume-
HEHME B TAKWUX CUTyaUMsAX, KOraa HEOOXOAMMO CHU3WTb TOHa-
LOTPONHyl0 (yHKUUIO 6e3 MONHOro NOAABNEHUS PEnpoayK-
TUBHOW cucTeMbl. [TOTEHUMANbHO aHTarOHUCTbI KWUCCNenTUHa
MO Obl MPUMEHATbCA MPU 3HAOMETPUO3E W MUOME MaTKU
LNA  CHUXEHWUA VYPOBHeH 3CTporeHoB 6e3 BO3HMKHOBEHMA
no60YHbIX 3 eKTOB.

Kpome TOro, cnocobHOCTb aHTArOHMCTOB KWUCCMenTUHA
nopgasnaTb nuk JII 6e3 ymeHbleHns ero 6asanbHoii cekpe-
LMW MOXHO MCMoNb30BaTh ANA KoHTpauenuuu [53]. Mpu 3tom
pa3suTue ONUKYNIOB U NPOAYKLMA ICTPOr€HOB MOFYT COXpa-
HATbCA 6e3 nocnepytolieil oBynALMK. Takol NOAXOA CyuTaeT-
CA MHHOBALMOHHBIM, MOCKOJbKY COBPEMEHHas ropMOHaNbHas
KOHTpaLlenums OpueHTUpyeTCs Ha NofaBieHne roHafo0TPONHON
yHKuMK runodu3a 3a cyeT cynpadu3nonornyeckux [o3 no-
NOBbIX TOPMOHOB.

XoTenocb Gbl OTMETUTD, YTO TepaneBTUYECKUil 3deKT Kucc-
nenTUHa OLEeHUBANMN Y XeHLWMH, CTpagaoLmnx hyHKLMOHANbHON
runoTasiaMuyecKkon ameHopeeit. VccnefoBaHua npuMeHeHUsA
KMccnenTMHa y NauMeHTOK C (YHKLWOHANbHOW runotanamu-
4YeCKOn ameHopeell, CBA3aHHOM C moTepei Macchbl Tena, Hava-
JINCb NOCNe BbIABNEHUA €ro CrnoCOOHOCTM KPaTKOBPEMEHHO
yBenuumneatb cekpeuuto JII B 2-2,5 pasa B oTBeT Ha ero 6o-
NtocHoe BBefeHue [54].

Pesynbtathl uccnepoBanusa [55], B KOTOPOM U3MEPANU yPOB-
HW TOHAaAOTPOMMHOB U 3CTPagMona A0 U nocne 2-HefeNbHOro
BBEEHUA KUCCMENTUHA 54, CBUAETENbCTBYIOT 00 YBEIMYEHUM
KOHLUeHTpaLmnii roHafoTPONMHOB /MWL B NEpBbIA ieHb BBeAe-
HWA C MOCneayioWwmM ero pe3kum cHuKeHneM. ABTOpbI cenanu
BbIBOJ, YTO NpU 2-HefeNbHOM NMPUMEHEHWM npenapaTa pas3su-
BaeTca Taxudunakcus (ymeHblieHue nevyebHoro 3ddexra).
C uenblo HMBENWPOBAHUA TaxMPUAAKCUM MPELSOKEHO WU3Me-
HEeHWe KpaTHOCTU BBELEHWA KUCCMenTuHa A0 2 pa3 B Hefe-
nto. lMpu Takom npoTokone Habnwpanach JWWb YacTUYHAS
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Taxudunakcma nocne 2 HefenNb BBeJeHMA npenapara,
npu 3Tom yposeHb JII gocturan 7,9 ME/n. HecmoTps Ha yBe-
nnyeHne copepxanua JII, pocta GonnnkynoB W yToaweHus
3HAOMeTpUA He 6bino [56]. MpoBefeHHbIE UCCNE[OBAHNA NOA-
4epKMBaIOT HEOOXOAMMOCTb fanbHeilWeld oNTMMU3ALMK NPOTO-
KONOB BBELEHUA KNCCMENTUHA Y NaLMEHTOK C DYHKLMOHANbHON
runoTanamuyeckon ameHopeen.

Cnoco6HOCTb ~ arOHWUCTOB  KUCCMENTMHA  CTUMYNMPOBaTh
CeKpeLuio roHafloTPONMHOB 6e3 BAUAHUA Ha UX Ga30BbIil Ypo-
BeHb HallNa CBOe NMpPUMEHeHWe B nedeHUn Gecniogus B npo-
rpammax BPT [57]. B uccneposanum 2015 r. 6bi1 UCNONb30BaH
CTaHAApTHLIA NpoToKoN cTumynsuuu osynsuuu ¢ OCr/auTa-
ronuctamu THPT [57]. B kauyecTBe Tpurrepa oBynsALMKU npume-
HAMW KuccnentuH 54 B pasnuyHbiX po3upoBkax: 3,2, 6,4, 9,6
u 12,8 Hmonb/Kr. Haubonee BbicokMe mokasatenu Oblan nony-
YeHbl MPW UCMONb30BAHUM KUCCMENTUHA B A03e 9,6 HMONb/KT.
Yactota 6MOXMMUYECKON BEpPEeMEHHOCTH, KIMHUYecKoN bepe-
MEHHOCTU U XuopoxpaeHus — 85%, 77% wn 62% cooTtseT-
CTBEHHO. Hu y OfHOM XeHLWMHbl He Pa3BUACA CUHAPOM runep-
CTUMYAALMN AUYHUKOB. ABTOpbI CAenanu BbIBOA, YTO BBefe-
HUe KuccnenTMHa cnocobeTByeT 6Gonee husnonornyeckomy
BbiOpocy JIT N0 cpaBHEHMIO C 3K30re€HHbIMU FOHAJOTPONMHAMM.
3JToT NpoTOKON NPeACTaBAAETCA NEPCNEKTUBHBIM U 6e30MacHbIM,
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3AKNIOYEHUE
NpeHTudUKauMa KUCCNenTUHIPrUYeCKOW CUCTeMbl ABAAeTCA
KPYMHbIM MPOPLIBOM B COBPEMEHHOW HepO3HAOKPUHONOMUN.
OTKpbITUE KMCCNENTUHA, BEPOATHO, 3KBUBANEHTHO OTKPbLITUIO
[HPT B 1970-x rr. u nentuHa B 1990-x rr. iccnepoBaHusa Kucc-
NenTUHIPTUYECKON CUCTEMbl PACLIMPUAN NPefcTaBNeHUs He
TONbKO O MpOoLEeccax OMnyXoNeBoro pocta U MeTacTa3MpoBaHus,
HO W O perynauuuM penpoayKTUBHON QYHKUMW. B HacToswee
BpeMSA KUCCMNENTUH MOXHO paccMaTpuBaThb Kak OfMH W3 OCHOB-
HbIX PerynsaTopoB runoTanamMo-runom3apHo-anYHUKOBON OCK
1 BaXKHelilee 3BEHO B npoLecce nofaoBon AuddepeHLnpoBKy,
MONIOBOTO CO3PEeBaHMA, OBYNALMM, TMOAJEPXKaHWUA MeTabonu-
4eCcKOoro romeocTasa 1 epTuabHOCTH.

OAHAKO 3HAaHMA O BAWUAHUM KUCCMENTUHA Ha uU3Monoruto
1 NaToNOr1K PENPOAYKTUBHOW CUCTEMbI NO-MPEXHEMY OCTaoT-
Csl HEOCTAaTOYHO NOJIHLIMU. ITO 06OCHOBbLIBAET BAXHOCTb AaJib-
HEWWMX Hay4YHbIX UCCNeA0BaHWIA, HaNpPaBNEHHbIX Ha U3yYeHue
€r0 MHOroYMcNeHHblx 3MMEKTOB U Ha Pa3paboTKy TapreTHoi
Tepanuu pasfNUyHbIX HapyweHWin hYyHKLMOHUPOBAHWA penpo-
LYKTUBHOW CUCTEMBI.

cancer and the cardiovascular system. J. Pharmacol. 2007;
151(8): 1143-53.

14. Role Cortés M. E., Carrera B., Rioseco H., Pablo del Rio J., Vigil P. The
role of kisspeptin in the onset of puberty and in the ovulatory mech-
anism: a mini-review. J. Pediatr. Adolesc. Gynecol. 2015; 28(5):
286-91.55.

15. Genazzani A. D., Gastaldi M., Petraglia F., Battaglia C., Surico N.,
Volpe A. et al. Naltrexone administration modulates the neuroen-
docrine control of luteinizing hormone secretion in hypothalamic
amenorrhoea. Hum. Reprod. 1995; 10(11): 2868-71.

16. Guran T., Tolhurst G., Bereket A., Rocha N., Porter K., Turan S. et al.
Hypogonadotropic hypogonadism due to a novel missense mutation
in the first extracellular loop of the neurokinin B receptor. J. Clin.
Endocrinol. Metab. 2009; 94(10): 3633-9.

17. Navarro V. M., Gottsch M. L., Chavkin C., Okamura H., Clifton D. K.,
Steiner R. A. Regulation of gonadotropin-releasing hormone secre-
tion by kisspeptin/dynorphin/neurokinin B neurons in the arcuate
nucleus of the mouse. J. Neurosci. 2009; 29(38): 11859-66.

18. Topaloglu A. K., Reimann F., Guclu M., Yalin A. S., Kotan L. D., Por-
ter K. M. et al. TAC3 and TACR3 mutations in familial hypogonado-
tropic hypogonadism reveal a key role for Neurokinin B in the central
control of reproduction. Nat. Genet. 2009; 41(3): 354-8.

19. Navarro V. M. Interactions between kisspeptins and neurokinin B.
Adv. Exp. Med. Biol. 2013; 784: 325-47.

20. Gaytan F., Gaytan M., Castellano J. M., Romero M., Roa J., Aparicio B.
et al. KiSS-1 in the mammalianovary: distribution of kisspeptin in
human and marmoset and alterations in KiSS-1 mRNA levels in a rat
model of ovulatory dysfunction. Am. J. Physiol. Endocrinol. Metab.
2009; 296(3): E520-31.

21. Kirby H. R., Maguire J. J., Colledge W. H., Davenport A. P. International
Union of Basic and Clinical Pharmacology. LXXVIL. Kisspeptin recep-
tor nomenclature, distribution, and function. Pharmacol Rev. 2010;
62(4): 565-78.

22. Gaytan F., Garcia-Galiano D., Dorfman M. D., Manfredi-Lozano M.,
Castellano J. M., Dissen G. A. et al. Kisspeptin receptor haplo-insuf-
ficiency causes premature ovarian failure despite preserved gonado-
tropin secretion. Endocrinology. 2014; 155(8): 3088-97.

23. Francis V. A., Abera A. B., Matjila M., Millar R. P., Katz A. A. Kisspeptin
regulation of genes involved in cell invasion and angiogenesis in first
trimester human trophoblast cells. PLoS One. 2014; 9(6): e99680.

24. Pedersen-White J. R., Chorich L. P., Bick D. P., Sherins R. J., Lay-
man L. C. The prevalence of intragenic deletions in patients with
idiopathic hypogonadotropic hypogonadism and Kallmann syn-
drome. Mol. Hum. Reprod. 2008; 14(6): 367-70.

25. Bianco S. D. C., Vandepas L., Correa-Medina M., Gereben B.,
Mukherjee A., Kuohung W. et al. KISS1R intracellular trafficking and

T'unexosorusa Duaoxpunosorus Ne 3 (132) / 2017 | Dowmop.Py | 77



|l GYNECOLOGY AND ENDOCRINOLOGY

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

degradation: effect of the Arg386Pro disease-associated mutation.
Endocrinology. 2011; 152(4): 1616-26.

Navarro V. M., Ferndndez-Ferndndez R., Castellano J. M., Roa J.,
Mayen A., Barreiro M. L. et al. Advanced vaginal opening and pre-
cocious activation of the reproductive axis by KiSS-1 peptide, the
endogenous ligand of GPR54. Physiol. 2004; 561 (Pt.2): 379-86.
Castellano J. M., Navarro V. M., Ferndndez-Ferndndez R., Nogueiras R.,
Tovar S., Roa J. et al. Changes in hypothalamic KiSS-1 system and
restoration of pubertal activation of the reproductive axis by kiss-
peptin in undernutrition. Endocrinology. 2005; 146(9): 3917-25.
Compagnucci C., Compagnucci G. E., Lomniczi A., Mohn C., Vacas I,
Cebral E. et al. Effect of nutritional stress on the hypothalamo-pitu-
itary-gonadal axis in the growing male rat. Neuroimmunomodulation.
2002-2003; 10(3): 153-62.

Luque R. M., Kineman R. D., Tena-Sempere M. Regulation of hypo-
thalamic expression of KiSS-1 and GPR54 genes by metabolic factors:
analyses using mouse models and a cell line. Endocrinology. 2007;
148(10): 4601-11.

Zhang Y., Proenca R., Maffei M., Barone M., Leopold L., Friedman J. M.
Positional cloning of the mouse obese gene and its human homo-
logue. Nature. 1994; 372(6505): 425-32.

Smith J. T., Acohido B. V., Clifton D. K., Steiner R. A. KiSS-1 neurones
are direct targets for leptin in the ob/ob mouse. J. Neuroendocrinol.
2006; 18(4): 298-303.

Andrico S., Gambera A., Specchia C., Pellegrini C., Falsetti L., Sartori E.
Leptin in functional hypothalamic amenorrhoea. Hum. Reprod.
2002; 17(8): 2043-8.

Stephens T. W., Basinski M., Bristow P. K., Bue-Valleskey J. M., Bur-
gett S. G., Craft L. et al. The role of neuropeptide Y in the antiobesity
action of the obese gene product. Nature. 1995; 377(6549): 530-2.
Fu L. Y., van den Pol A. N. Kisspeptin directly excites anorexigenic
proopiomelanocortin neurons but inhibits orexigenic neuropeptide Y
cells by an indirect synaptic mechanism. J. Neurosci. 2010; 30(30):
10205-19.

Pedrazzini T., Pralong F., Grouzmann E. Neuropeptide Y: the universal
soldier. Cell Mol. Life Sci. 2003; 60(2): 350-77.

Meczekalski B., Genazzani A. R., Genazzani A. D., Warenik-
Szymankiewicz A., Luisi M. Clinical evaluation of patients with
weight loss-related amenorrhea: neuropeptide Y and luteinizing hor-
mone pulsatility. Gynecol. Endocrinol. 2006; 22(5): 239-43.
Schwartz M. W., Figlewicz D. P., Baskin D. G., Woods S. C., Porte D. Jr.
Insulin in the brain: a hormonal regulator of energy balance. Endocr.
Rev. 1992. 13(3): 387-414.

Gordon M. C. Clinical practice. Functional hypothalamic amenorhea.
N. Engl. J. Med. 2010; 363(4): 365-71.

DiVall S. A., Williams T. R., Carver S. E., Koch L., Brining J. C.,
Kahn C. R. et al. Divergent roles of growth factors in the GnRH reg-
ulation of puberty in mice. J. Clin. Invest. 2010; 120(8): 2900-9.
Tena-Sempere M. Ghrelin as a pleotrophic modulator of gonadal
function and reproduction. Nat. Clin. Pract. Endocrinol. Metab.
2008; 4(12): 666-74.

Ferndndez-Ferndndez R., Tena-Sempere M., Navarro V. M., Barrei-
ro M. L., Castellano J. M., Aguilar E. et al. Effects of ghrelin upon
gonadotropin-releasing hormone and gonadotropin secretion in
adult female rats: In vivo and in vitro studies. Neuroendocrino-
logy. 2005; 82(5-6): 245-55.

Lebrethon M. C., Aganina A., Fournier M., Gérard A., Parent A. S.,
Bourguignon J. P. Effects of in vivo and in vitro administration of
ghrelin, leptin and neuropeptide mediators on pulsatile gonado-
trophin-releasing hormone secretion from male rat hypothalamus

Bubnuorpaduyeckas ccoinka:
YepHyxa I. E., Tabeesa I. ., Tyces [I. B., LUmakos P. . Kuccnentux u penpopyktusHas cuctema // foktop.Py. 2017. Ne 3 (132). C. 73-78.

Citation format for this article:
Chernukha G. Ye., Tabeeva G. I., Gusev D. V., Shmakov R. G. Kisspeptin and Reproductive System. Doctor.Ru. 2017; 3(132): 73-78.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

before and after puberty. J. Neuroendocrinol. 2007; 19(3): 181-8.
Martini A. C., Ferndndez-Ferndndez R., Tovar S., Navarro V. M., Vigo E.,
Vazquez M. J. et al. Comparative analysis of the effects of ghrelin
and unacylated ghrelin on luteinizing hormone secretion in male
rats. Endocrinology. 2006; 147(5): 2374-82.

Roa J., Garcia-Galiano D., Castellano J. M., Gaytan F., Pinilla L., Tena-
Sempere M. Metabolic control of puberty onset: new players, new
mechanisms. Mol. Cell Endocrinol. 2010; 324(1-2): 87-94.
Meczekalski B., Katulski K., Czyzyk A., Podfigurna-Stopa A., Maciejewska-
Jeske M. J. Functional hypothalamic amenorrhea and its influence
on women's health. Endocrinol. Invest. 2014; 37(11): 1049-56.

De Souza M. J., Leidy H. J., 0'Donnell E., Lasley B., Williams N. I.
Fasting ghrelin levels in physically active women: relationship with
menstrual disturbances and metabolic hormones. J. Clin. Endocrinol.
Metab. 2004; 89(7): 3536-42.

Schneider L. F., Monaco S. E., Warren M. P. Elevated ghrelin level in
women of normal weight with amenorrhea is related to disordered
eating. Fertil. Steril. 2008; 90(1): 121-8.

Maalhagh M., Jahromi A. S., Yusefi A., Razeghi A., Zabetiyan H.,
Karami M. Y. et al. Effects of prepubertal acute immobilization stress
on serum kisspeptin level and testis histology in rats. Pak. J. Biol.
Sci. 2016; 19(1): 43-8.

Hirano T., Kobayashi Y., Omotehara T., Tatsumi A., Hashimoto R.,
Umemura Y. et al. Unpredictable chronic stress-induced reproductive
suppression associated with the decrease of kisspeptin immunoreac-
tivity in male mice. J. Vet. Med. Sci. 2014; 76(9): 1201-8.

Luo E., Stephens S. B., Chaing S., Munaganuru N., Kauffman A. S.,
Breen K. M. Corticosterone blocks ovarian cyclicity and the LH
surge via decreased kisspeptin neuron activation in female mice.
Endocrinology. 2016; 157(3): 1187-99.

Lehman M. N., Coolen L. M., Goodman R. L. Minireview: kisspeptin/
neurokinin b/dynorphin (KNDy) cells of the arcuate nucleus: a cen-
tral node in the control of gonadotropin-releasing hormone secre-
tion. Endocrinology. 2010; 151(8): 3479-89.

Roseweir A. K., Kauffman A. S., Smith J. T., Guerriero K. A., Morgan K.,
Pielecka-Fortuna J. et al. Discovery of potent kisspeptin antagonists
delineate physiological mechanisms of gonadotropin regulation.
J Neurosci. 2009; 29(12): 3920-9.

Pineda R., Garcia-Galiano D., Roseweir A., Romero M., Sanchez-
Garrido M. A., Ruiz-Pino F. et al. Critical roles of kisspeptins in
female puberty and preovulatory gonadotropin surges as revealed by
a novel antagonist. Endocrinology. 2010; 151(2): 722-30.
Jayasena C. N., Comninos A. N., Veldhuis J. D., Misra S., Abbara A.,
Izzi-Engbeaya C. et al. A single injection of kisspeptin-54 temporar-
ily increases luteinizing hormone pulsatility in healthy women. Clin.
Endocrinol. (0xf.). 2013; 79(4): 558-63.

Jayasena C. N., Nijher M., Chaudhri 0. B., Murphy K. G., Ranger A.,
Lim A. et al. Subcutaneous injection of kisspeptin-54 acutely stim-
ulates gonadotropin secretion in women with hypothalamic amen-
orrhea, but chronic administration causes tachyphylaxis. J. Clin.
Endocrinol. Metab. 2009; 94(11): 4315-23.

Jayasena C. N., Comninos A. N., Nijher G. M., Abbara A., De Silva A.,
Veldhuis J. D. et al. Twice-daily subcutaneous injection of kiss-
peptin-54 does not abolish menstrual cyclicity in healthy female
volunteers. J. Clin. Endocrinol. Metab. 2013; 98(11): 4464-74.
Abbara A., Jayasena C. N., Christopoulos G., Narayanaswamy S., Izzi-
Engbeaya C., Nijher G. M. et al. Efficacy of kisspeptin-54 to trigger
oocyte maturation in women at high risk of ovarian hyperstimula-
tion syndrome (OHSS) during in vitro fertilization (IVF) therapy. J.
Clin. Endocrinol. Metab. 2015; 100(9): 3322-31. Dl

78 |

Doctor.Ru |

Gynecology Endoctinology No. 3 (132) / 2017



