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AHHOTAIUA

AKTyaJbHOCTB. MexaHu3M pa3BuUTHsl 00JIEBOTO CHHIpPOMA IpPH 3HJIOMETPUO3E UMEET
TeTepOreHHbId  XapakTep. YCTaHOBJIEHO, UYTO B  HEJAaBHO 0Opa30BaBLIMXCS
SHJOMETPUOUIHBIX MMIUIAHTaX HUIYT IPOLIECChl HEOHEHpPOreHes3a, 3akirdarolivecs B
(GOpMHpPOBAaHMM MaJbIX CEHCOPHBIX BOJOKOH C IOBBIIIEHHOW HOILIENITUBHOM
YyBCTBUTEIBHOCTBIO. Pe3ynbTaTOM 3TOr0 CTAaHOBUTCS IOBBILIEHHas  OoseBast
YyBCTBUTEIBHOCTh MALMEHTOK, KOTOpas B COBOKYIHOCTH C BOCHAJIUTEIBHBIMU
mporeccaMd MOXKET TPUBOJIUTH K Pa3BUTHIO XPOHMYECKOM Ta3oBoi Oomm. Lleab
ucciaenopanusa: CoOpatk M CTPYKTypHpoBaTh  HMH(pOpMaIMio, KacaTeJIbHO
MOJIEKYJISIPHBIX MAapKEpOB, MPSMO WM KOCBEHHO YYaCTBYIOIUX B CUTHAJIbHOM KacKaJe
¢dakTopa pocta HepBoB. MaTepuabl U MeTOAbI: B 0030p BKJIIOUYEHBI COBPEMEHHBIE
JaHHBIE 3apYOEKHBIX U OTEYECTBEHHBIX CTaTel, HaliieHHbIe B Pubmed mo naHHO# Teme.
PesyabTaThl: B HacTosmeM 0630pe pacCMOTPEHbI MOJIEKYJIIPHbIE MEXaHU3MBbI Pa0OThI
B HOpPME U TIPH MaTOJIOTHH (paKTOpa pocTa HEPBOB, peenTopoB K anaporeny, ARID1A
u nepudepuHa. /laHHbIE MOJIEKYJIIpHbIE MapKepbl Y4acTBYIOT B IepeJade CUrHaia o
MOJIEKYJISIPHOMY Kackaly, WHIULUPYIOUIEMY 00pa30oBaHUE HOBBIX HEHPOHOB C
MOCTEIYIOIUM pa3BUTHEM OO0JIEBOTO CHUHIpPOMa IPH 3HIOMETPUOMIHONW OO0JIe3HH.
3akiouenne: B 0030pe oxapakTepH30BaHBl €II€ HEIOCTaTOYHO HCCIEI0BaHHbIC
MapKepsbl, MoJydeHHass HMH(popMalMs IOKHA CIIOCOOCTBOBATH JIydIEeMy IOHHUMAIO
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MPOLIECCOB HEOHEHPOreHe3a MpH YHIOMETPHO3E ISl YIIyUIICHHS TUarHOCTUKU JaHHOTO
3a00JIeBaHUS U JICUCHUS XPOHUICCKOW Ta30BOM OOJIH.
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Abstract

Background: The mechanism of the development of pain syndrome in endometriosis is
heterogeneous. The study has been established that in the recently formed endometriotic
implants there are neoneurogenesis processes, which consist in the formation of small
sensory fibers with increased sensory sensitivity. This results in an increased pain
sensitivity of patients, which, together with inflammatory processes, can lead to the
development of chronic pelvic pain. The aim of the study: To collect and structure
information regarding molecular markers directly or indirectly involved in the NGF
signaling cascade. Materials and methods: The review includes modern data of
foreign and domestic articles on this topic found in Pubmed. Results: This review
examines the molecular mechanisms of work in healthy patients and in the pathology of
the nerve growth factor, the androgen receptor, ARID1A, and peripherin. These
molecular markers are involved in the signal transmission through the molecular
cascade, which indicates the formation of new neurons, followed by the development of
pain syndrome in endometriosis. Conclusion: In the review, there are still insufficiently
studied markers, whose study is of interest for studying this issue. The information
obtained should promote a better understanding of neo-neuronal processes in
endometriosis to improve the diagnosis of this disease and to treat chronic pelvic pain.
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BBenenue.  DHgomMeTpHo3  —  3TO
TUHEKOJIOTUYECKOe 3a00JIeBaHUE, TPU KOTOPOM
KJICTKH BHYTPEHHEro CJIOS CTCHKH MaTKu
paspacrarorcsi 3a ero npenenamu [1]. B
CTPYKType THHEKOJOrndeckod  3aboieBae-
MOCTH HEYKJIOHHO PACTET J0Ji1 SHAOMETPHUO3a,
MPUYEM, 32 CUET THKEIBIX COYETaHHBIX (hopM ¢
MOPaKEHUEM HECKOJIBKHUX OPraHOB U CUCTEM.

OtcyTcTBHE €IWHON  KiaccupuKauu
omnpenenasieT TPYIHOCTH JUArHOCTUKH — Kak
paHHUX, TaK W 3aMylIeHHBIX (OPM JaHHOM
naroyjiorud. Bpicokas 4YacToTa peuuaIuBOB
MOCJIE XUPYPrUUECKOTO JICUCHUS, JTOKATU3AIUS
mnpoiecca HE TOJbKO B PENPOAYKTHUBHBIX
opraHax, a TaKXe BO3MOXHAas OIyXOJIeBas
Tpancopmarus ou4aroB SHAOMETPUO3A
OTIPENIETISAIOT ~ TMPUOPHUTET  KCCIICIOBAHUM,
HalpaBJIEHHbIX HA W3Y4YEHUE MOJIEKYJSIPHO-
KJIETOYHBIX MEXaHW3MOB €ro pas3BUTHUS, U
MOWCK MHIIEHEH s pa3paOOTKH TapreTHOM
MEIMKAMEHTO3HON  Tepamuu,  BBIPAOOTKHU
YETKOr0 perjiaMeHTa JUarHOCTUKH, OLICHKHU
MPOTHO3a U KIIMHUYECKUX PEeKOMEeHaIuu [2].

Hepenxko,  pa3Butue  sHIOMETpHO3A
COTIPOBOXKIIACTCS pa3BUTHEM CHUHJIpOMA
XPOHUYECKOW Ta30BoW Oonu. JlaHHasi MaToIOTHs
MPUHOCUT  OTPOMHBIA  BpEl  TAIMEHTKaM,
Hapyliasg X NCUXO3MOIMOHAILHOE COCTOSIHUE.
Tak, 55,6% ManueHToK ¢ YHAOMETPHO30M UMEIOT
HEYCTOMYMBOE HACTPOEHUE, PA3IPAKUTEIHLHOCTD,
SMOLMOHAIIBHYIO J1a0MJIBHOCTh, TOBBIIIEHHYIO
TPEeBOXKHOCTh, (obun. Y 12,3% ormeuaercs
OecCOHHHMIIA, UTIOXOHIpUsi, uctepus u, B 9,3%
MPOIICHTaX CIy4aeB oTMeUaeTcs aenpeccus [3].

MexaHu3m pa3BuTHe 00JIEBOr0 CHHAPOMA
IpU  SHAOMETPHO3Ee HMMEEeT TeTepOreHHBIN
xapaktep. B HeM coueTtaroTcs HapylleHUe
CTPYKTYpbl ~HEpPBOB  BCJIEACTBHE WHBA3UU
SHJIOMETPUOUIHBIX KJIETOK, BOCTIAJIMTENbHBIE U
pyOroBo-criaeunbie mpouecchl. I[lo  MHorO-
YUCJICHHBIM JKCIIEPUMEHTaM, IOCTaBIECHHBIX
Ha >KUBOTHBIX Moxaemsx [4, 5, 6], Obuio
YCTaHOBJICHO, 4YTO B HOBOOOPa30BaBIIMXCS
SHAOMETPUOUIHBIX UMITJIAHTAX UAYT MPOIECCHI
HEOHEHporeHesa, 3aKITI0YAIONIHeCs B
(hOopMUPOBAaHUH MAaJIbIX CEHCOPHBIX BOJIOKOH C
MOBBIIICHHOW  HOLIENTUBHOM  YYBCTBHUTEIIb-
HOCTBIO. Pe3ynbraToM 93TOr0  CTaHOBUTCS

ITOBBINICHHAA OoseBas YYBCTBUTCIIBHOCTD
IMMalMeHTOK, KOTOpad B COBOKYIIHOCTH C
BOCTIAJIUTCIIBHBIMU nmponeccamMu MOXET

IPUBOJIUTH K Pa3BUTUIO XPOHUYECKOH Ta30BOM
6omu [5].

Baxnas pomp B mpoueccax  Heo-
HEWpOoreH3a NPHUHAMICKUT HEHpoTpopuHaM,
OenKaM, OTBEYAIOLIUM 32 KH3HECIIOCOOHOCTH
HEpBHBIX KJIETOK W uX penentopoB. K
HelpoTpouHaM, aKTUBHO YYaCTBYIOIIUX B
pocte HepBoB de NOVO oTHOCAT (hakTop pocra
HepBoB (NGF), BDNF (¢akrop pocra HepBoB
TOJIOBHOTO ~Mo3ra), Heiporpoduusl  (NT)-
3/4/5/6. Ceiiuac OHM aKTHBHO M3y4YaroTcs
YYEHBIMH, KaK MapKepbl, Mperoiaracmo,
OTBEYAIOIIME 32 BBIPAXKEHHOCTh OOJIEBOIO
CHHIIpOMa TIpH DHJIOMETPHUOHMIHOW OOJe3HH,
KaKk BO3MOJKHBIE TEpalneBTUYECKUE MHILICHH
JUTSL CHYDKEHUST 00U TIpH SHI0MeTpro3e [7].

Ilenbo HacTosimero o03opa sBIsAETCA
coOpaTh H CTPYKTypUpOBaTh WHGOPMAIHIO,
KacaTeJIbHO MOJIEKYJIIPHBIX MapKepoB, MPSMO
WIH KOCBEHHO YYaCTBYIONIMX B CHTHAJIBHOM
kackage NGF. B o0630ope oxapakrepu3oBaHBI
ele TUIOXO  ONHCAaHHBIE MapKepbl, 4Ybe
UCCIICIOBAaHUE TMPEJCTABISET WHTEpeC JUIs
W3ydeHUs JaHHoro Bompoca. [lomyueHHas
uHpOpMaLUsI JOJKHA CIOCOOCTBOBATh
JydiieMy TOHUMAr0 IPOIECCOB HEOHeHpore-
He3a NpU HHAOMETPHO3e Ul  YIy4IICHHS
JTMAarHOCTHKYU JaHHOTO 3a00JIEBaHUS U JICUCHHS
XPOHUYECKOW Ta30BOM OOJIH.

1. @®axkrTop pocTa HEPBOB M €ro
penenTopsl

®aktop pocta HepBoB (NGF) — »s10
TJIMKOMPOTEHH ¢ MOJIEKYJIsipHOM Maccoi 13250
D, comepxammii B cBoem coctaBe 118
aMUHOKHCIIOT. HelpoTpouHbI MpencTaBisioT
cO0OH CEeMeWCTBO CTPYKTYpHO U (YHKIIHO-
HAJIbHO CBSI3aHHBIX TOMOJMMEPHBIX OENKOB,
Bkmouass NGF, neiporpodudeckuii dakrop
mosra (BDNF), weiiporpopun-3 (NT-3),
Helipotpodun-4/5 (NT-4/5) u HefiporpoduH -6
(NT-6) [8].

OcHoBHBIMU (DyHKITUSIME HEUPTPO(PHUHOB
SIBIIIIOTCSL  PETYJNSALUs  TMPOILECCOB  MPOIU-
deparmun, muddepeHINPOBKH, MUCIUHU3AIHH,
pocTa  aKCOHOB,  amomTo3a, a  TaKke
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NOJIIep>)KaHUE BBDKUBAEMOCTH LICHTPAJIbHBIX U
nepupepuyeckux HeripoHoB [9]. [lommmo
storo, NGF yuactByeTr B 00pa3oBaHuUU
CHHAIICOB W  PETYJSIHH  CHHANTHYECKOU
IUTACTUYHOCTH M JIPYTHX BaXHBIX HMMMYHO-
SHJOKPUHOJIOTUYECKUX IpoLieccax, HalpuMep,
BBDKMBAEMOCTH JUMGPOLUTOB mamsATH [8] miu
nepenoc junuaos [10].

[Tocne cuHTE3a MPOUCXOAUT COPTUPOBKA,
KoTopasi  peryiaupyercss  3(G(EKTUBHOCTHIO
00pabOTKM  MpEIIIeCTBEHHUKAa  MpOTea3ou
(MMP-3, MMP-7) B KOHCTUTYTHBHOM WA
peryiaupyemMoM  cekperopHomM nyTtu. llpo-
HelipoTpoduHBl, Takke, Kak H JApYyTHUe
NenTUabl,  OMOJIOTMYECKH  aKTUBHBI U
BBICBOOOXKJIAIOTCSA IyTEM pacCUICIUICHUS, YTO
yKa3plBa€T Ha TO, YTO MKECTKas pEeryJssaus
paciieryieHus BakHA JUISI  HEHPOHAIbHBIX
¢yHkuuid. B Hacrosiee BpemMsi W3BECTHO, YTO
po-NGF MoxeT B3auMOJIEHCTBOBATh C TEMH
xe perenrropamu, uyto U caMm NGF, akTuBupys
TEM CaMbIM OINpEACICHHbIE  CUTHAJbHbIC
KacKa/ibl wim anonto3 [9].

B cBoeit koneunoit ¢opme NGF
npencrasiser coboit xommieke (7S-NGF) u3
Tpex cyOobemuHuil — o, P, y. 0-CyObeaMHHIIA,
OMOJIOTUYECKH HE aKTUBHA, OJIHAKO, MOXET
MPUHUMATh y4acThe B MHTHOWPOBAaHUH Tiepe-
xona pro-NGF B NGF; B-3T0 BbICOKOAKTHUBHAs
cnenduuHas  TpoTeasa,  ONpeAeISIoIIas
6uosiornyeckyto aktuBHOcTh NGF. ®ynkums
Y-CcyObeIMHUIIBI 10 KOHIIa He sicHa. BmecTe ¢
TEM, U3BECTHO, YTO OHa 00J1aZaeT COOCTBEHHOM
apruHUH-cTIen(UYECKO  MPOTEOTUTHUECKON
aKTUBHOCTBIO,  CTPYKTYpPHO  T'OMOJIOTMYHA
TPUIICHHY W TpPUHUMAeT  ydacTHE B
MPOTEOTUTHYECKOM TpeBparieHun  pro-NGF.
OTOT KOMIUIEKC COJAEPKHUT 10 JIBE KOIHHU
KaX/J0r0 KOMIIOHEHTa M  CTaOMJIM3UPOBaH
JIByMs HOHaMu 1uHKa [11, 12].

NGF, oo6pazoBaBmuiicas u3z mnpo-NGF,
TPaHCIIOPTUPYETCS BJI0JIb aKcoHa "
HAaKaIUIMBAeTCsl B CUHANTHUYECKUX ITy3bIPbKaXx,
pacIoIOKEHHBIX Ha BHYTPEHHEH MOBEPXHOCTH
CUHANTHYECKON MeMOpaHbl. BrimenuBmuiics
n3 wietku NGF geiicTByeT ayTOKpHMHHO WU
NapakpuHHO TIyTeM akKTUBalMKM creuudu-
YeCKHUX JJIsl Hero penentopos [9].

CBoe peiicTBue (hakTOp pPOCTa HEPBOB
OKa3bIBaeT 4epe3 Cennu(uIecKue perenTopsl,
TrcA u p75. TrcA peuentop sSBISETCS YICHOM

VI «xnacca cemelicTBa THUPO3WH-KUHA3HBIX
peuentopoB. Ilomumo Hero, kK 3TOMy Kiaccy
npuHaiexkut perentop TrcB mmss BDNF u
NT-4/5, u TrcC ms NT-3 [13].

B 3aBUCUMOCTH oT MOJIEKY I
MOCPEHUKOB, Yepe3 KOTOpble IMOWIET mepe-
Ja4ya CHTHaia, B3aWMOJCWUCTBHUE HEUpOTpodu-
HOB C pEUEenTOpOM MOXKET MPUBOAUTH K:
nuddepeHIMpOBKE HEHPOHAIBHBIX  KIIETOK,
BBDKMBAEMOCTH M POCTY HEHPOHOB, IMOJA-
JEP)KAHUIO  CHUHANTUYECKOW  IUIACTUYHOCTH.
Heiipotpodunpl wurpaer KiIO4YeBYyI0 pOJb B
npoueccax HeWpoJereHupanuu U HeWpopere-
HUpaluU B nepudepudeckoil HEpBHOM cucTeme
[13]. Takxe, Ba)XHO OTMETUTh, YTO B HEPBHOM
CUCTEME CeKpelusi HeWpOoTpO(PHUHOB YBEINYH-
BaeTCs IOCJIE TPABMBI, YTO YKa3blBaeT Ha HX
KJIFOUEBYIO POJIb B pereHepaluy akcoHoB [9].

B pesynbrare B3aumoneiicteus p7SNTR
C JIMTAHJAOM aKTUBHUPYIOTCSI CUTHAJIbHbBIE MYTH,
Haubosee BaXXHBIMH W3 KOTOPBIX SIBISIOTCS
Ask-JNK-omocpeioBaHHbIi, COHUHIOMHETHH-
onocpenoBannbiii, NADE-kacnaza omnocpeno-
BAHHBIN CUTHAJbHBIE MyTU. Bce 3T curuasp-
HbI€ TIYTH SIBJSIOTCSI MTPOANONTATUYECKUMH, 32
HCKIIIOYEHUEM COUHTOMHUENINH-0IOCPEI0BaH-
HOT'0, B IPOILIECCE KOTOPOTO 3KCIPECCUPYETCS
counrosmn-1-podar (SIP), koTtopsiii oTBeuaer
32 TEHbl KJIETOYHON BBDKUBAEMOCTH, TEM
caMblM, B HEKOTOpPBIX Cilyd4asX, OJOKUpYS
arontos. [13].

3a mocienHue 5 jeT OBUIO BBIITOJIHEHO
HECKOJIbKO paboT, MO M3YYEHHUIO HKCHPECCHH
NGF kak B HOpMe, Tak W TIPH SHJIOMETPHO3E
pasnuyHbIX GopM u  Jokammsamui. Kak
IPaBWIO, HCCIENOBAICS  MEPUTOHEATbHBIN
SHAOMETPHO3 WIH TIyOOKUH SHIOMETPHO3 B
00JacTM MaTOYHO-KPECTOBBIX CBSI30K, TaK Kak
MMEHHO 3TH BUJBI JAHHOTO 3a00JIeBaHMs Yallle
BCETO COMPOBOXKIAIOTCS OOJIEBBIM CHHIPOMOM.

B 2013 roay, Kaitmranu u gp. [14]
UCCJIEIOBAJIN TKaHb, B3ATYI0 Yy MAlMEHTOK
PENpOAYKTUBHOTO BO3pacTa C MEPUTOHEANb-
HBIM  SHIOMETpHOo3oM (8  uyesnoBek) u
SHAOMETPHO30M SUYHUKOB (19 uenmoBek) u
NEPETOHEAIbHYIO JKUAKOCTb, B3ATyI0 y 68
NalMeHTOK C JHAOMETpUo3oM. B mpouecce
UCCJIEIOBaHMsI YYEHbIE YCTAHOBWIH, YTO Yy
NAIMeHTOK C SHAOMEeTpHo3oM YypoBeHb NGF
BBIILIE, YEM Y 370POBBIX JKEHIIMH. DKCIpeccus
NGF xoppenmupoBana ¢  BBIPaKEHHOCTBHIO
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00JIEBOTO CHUHApPOMA Yy TMAIMEHTOK, HO He
3aBHCENa OT CTaAuH 3a00JIeBaHUs, IPHUYEM,
UCCIIEZIOBATENsIM ~ BCTPETUIIMCh  HECKOJIBKO
KCHIMH B KOHTPOJIGHOW TPYIIE, MUMEIOIINX
BBICOKUH ypOBEHb 3KCIIpeccuu (hakTopa pocTa
HEepBOB. [Ipearnonoxmnm, dYTo MOrjia HMETh
MecTo JomnonHuTenbHass oskcnpeccus NGF
TYYHBIMH KJIETKAMH M Makpodaramu B OTBET
Ha BHELIHHE (haKTOPBI.

[lenr u ap. [15] mombITaTUCh H3YyYHUTH
CBSI3b MEXIY OSKcrpeccued QaxkTopa pocrta
HEPBOB M €ro peHentopa ¢ pa3BUTHEM
ri1yOOKOH JecnapeyHUH Yy KEHIUH OOJbHBIX
SHIOMETPHO30M. B mporecce skcriepuMeHTa
ObUI  MCIIOJIB30BAaH MaTepual, B3STbIA Y
KEHIIMH PENpOayKTUBHOrO Bo3pacta (N=17),
UMEIOIIMX 3HIMETPHOUAHbIE MMIUIAHTHl B
00JTaCTH  MAaTOYHO-KPECTOBBIX  CBS30K W
KOHTpOJIbHAsE rpynmna. bwuta  ycraHOBIeHa
noBbiieHHast dkcnpeccuss NGF B crpome,
SMUTEIMH U HEPUTOHEATBHOW  KUAKOCTH.
DKcmpeccusi B CTPOME W DIHTEIUHU
KOppenupoBajla ¢  IUIOTHOCTBIO  HEPBHBIX
BOJIOKOH U  BBIPAXEHHOCTbIO  0OO0JIEBOIO
cuHapoma.  Takxke  Obta  OOHapyX eHa
MOBBILIEHHAs] KOHIEHTpalusl penentopa [rCA
B BMUTEINU U CTPOME, HANPSAMYIO CBS3aHHAS C
BBIPAa)KEHHOCTHIO 0oseBoro CHHJIpOMA.
ABTOpamMM JaHHOW CTaThu Oblla BBIABUHYTA
runore3a o ToMm, uro NGF Biouser Ha
skcnpeccuto COX-2 yepe3 TpaHCKPUIIHMOH-
Heid (haktop AP-1. A COX-2, B cBOIO 0ouepep,
uHAynupyer skcnpeccuto PGE-2, koTopslii
CBsi3aH ¢ OoJeBbIM cuHApOMOM. JlaHHas
rurnoTe3a  Obula  TMOATBEPXKACHA  IyTeM
IIOOYEPETHOTO BO3JICHCTBHS Ha
SH/IOMETPHOHUIHBIE KJIETKH (HaKTOpOM pOcCTa
HepBOB M uHruouropom TrcA. B mnepsBom
cinyuae, skcnpeccusi COX-2 Bospacrana, BO
BTOPOM, Ha000pOT, CHIDKaNach. Bmecte ¢ HUM
MeHsu1ach U dkcnpeccus PGE-2. JleanTto u ap.
[16] ucchemoBanu skcnpeccuto NGF, TrcA u
NGFRCp58 y manmmeHTOK penpoyKTHUBHOTO
BO3pacta ¢ mepuToHeanbHbIM (20 YenoBek) u
ryookuM (22  4enoBeka) SHIOMETPUO30M
pa3myHON JIOKAJTN3aIHH. VY4eHsie
OOHapY’KUJIM BBICOKYIO 3KCIIPECCUIO BCEX Tpex
MapkepoB, mpudeM, skcnpeccust NGF Obiia
JIOCTOBEPHO OOJbIlle MPH NEPUTOHEATBHOM
SH/IOMETPHO3€, KaK B IKEIE3eCTOM, TaK U B
CTPOMaJbHOM KOMIIOHEHTE IO CpPAaBHEHHIO C

rIyOOKMM — 3HIOMeTpuo3oM.  He  ObLIO
00HapyKEHO KOPPEISIIUH MEXKIy IKCIPECCUer
MapKepoB U TUIOTHOCTHIO HEPBHBIX BOJOKOH
npu  o0oux BUAAX SHAOMETPHO3a, YTO
IPOTUBOPEUYUT JTAHHBIM IPEbIIYIIErO
IKCIEPUMEHTA.

Takum oOpa3om, ¢akTop pocra HEpPBOB
BOBJICYCH B IIaTOTEHE3 DHIOMETPHOHIHON
0oye3HH, BBI3BIBAS OOpa30BaHHE HEPBHBIX
OKOHYAaHWH W TOBBIIIAS WX HOIMICTITUBHYIO
qyBCTBUTEIBHOCTb, YTO IMPHUBOAUT K (OpMH-
POBaHUIO CTOMKOrOo ©OOJIEBOTO  CHHAPOMA.
OnHaxo, TUM ero BIIMSIHUE HE
OTPaHUYNBACTCS.

B 2016 romy, B xypuaie “Molecular
Human Reproduction” Obuta omyOJaMKOBaHA
ctaths [17], B KOTOPOIl TOBOPUIIOCH, O TOM, UTO
HEHpOTPO(UHBI  BIMAIOT HAa  CO3PEBAHHSA
¢domnukynoB B suunukax. B vactnoctu, NGF u
TrkA-perentop crocoOCTBYIOT IPOIU(epaIiu
(OJUIUKYISPHBIX ~ KJIETOK, TaKXe aBTOpaMHU
OBUIO BBICKa3aHO mpexanoioxkenue, uro NGF
MOYET OBITh CBSI3aH C OBYJIALIUEH.

CymecTByeT MHOXECTBO  paboT, B
KOTOPBIX  aBTOpPbI, MBITAsICh  KyOHUpPOBATh
00NeBOMl  CHHAPOM TPH  DHIOMETPHO3E,
BO3/ICUCTBYIOT Ha JKCIpPECCUI0 (hakTopa pocTa
HEPBOB W €ro MOJIEKYJISIpDHBIE KAacKaJpbl.
Hanpumep, uacth  ucciemoBaHuil  Oblia
HamnpaBJICHbl HAa W3YYCHHUS HCIIOJIb30BaHHS
HU3KOMOJIEKYJISIPHBIX, HE HEeNTUIHBIX
arouuctoB  TrkA  [18]. Cyts MerOma
3aKJII0Yanach B TOM, YTO HU3KOMOJIEKYJISpHbIE
TrkA-aronuctel koHKypupoBamu ¢ NGF 3a
cB3b ¢ TrkA-penenropamu, HHTHOHPYS
paboTy MoONeKyJIspHOTO Kackaga (akropa
pocTa HEpBOB.

YUen w gp. [19] npennoxumm
HCIIOJIb30BaHUE SiRNA- B-NGF IUIA
BO3/ICUCTBUSI Ha TIPOIIECCHI HEOHEWpOTeHe3a
npu sHAOMeTpuo3e. CBoe HccieoBaHUE OHU
NPOBOIWIIM Ha Kpbicax. ONBIT IMOKa3ad, YTO
Ipyd  HUCIOJIb30BAaHUU siRNA- B-NGF
MPOUCXOANT CHIDKeHue dkcrmpeccun B-NGF u
TrkA, a TaKke MapKepoB CEHCOPHBIX W
cumnartnueckux HepBoB, RP, SP u NPY,
COOTBETCTBEHHO.

HecmoTpss Ha 0oOJbIIOE  KOJWYECTBO
paboT, MOCBSAIICHHBIX (AKTOPy POCTYy HEPBOB,
JAHHBIA BOMPOC TpeOyeT JONOTHHUTEIBHOTO
U3y4eHUS. BONBIIMHCTBO UCCIIEIOBAaHHUA OBLIO
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HamnpaBJICHHO HA  M3y4YyeHHE  HKCIPECCHH
uckmountenbsio NGF u TrkA, mexmy Tem
ocTaBisisl, B OOJNBLIIMHCTBE CBOeM, 0e3
BHUMaHHUSI MapKEPbl CMEXHBIX MOJIEKYJISIPHBIX
nyted, Hampumep, PGE-2 wunu penenrtopsl
CTEpOMJHBIX  TOpMOHOB. [lns  sydiero
MOHUMAaHHUS pooIeMbl HE00X0AUMO
MIPOaHAIU3UPOBATh COBOKYIHOCTH  MOJEKY-
JSIPHBIX MapkepoB, cBa3aHHbIX ¢ NGF-mytewm,
WX PAacloNOXEeHHE U KOHLEHTPALUIO ApYyT
OTHOCHUTEJIBHO APYTa, a TAK)KE UX 3aBUCUMOCTh
OT  pa3IMyYHbIX  mHapaMeTpoB —  (asbl
MEHCTPYaJIbHOTO IMKJIA, BO3pacTa OOJIbHBIX,
ypOBHsI 00JIH, CTETIEHH OECIIIIONUS U T.1.

2. Penenrop K aHApPOreHy

['maBHBIMM  TNPEACTABUTEISIMU  aHJIPO-
T€HOB Y XEHILHUH SBJIAIOTCS E€rHIPO3IUaHApO-
CTepOH-CyNbdar, JeTUIPOITHaHIPOCTEPOH,
aHAPOCTEHJUOH, TECTOCTEPOH U Sa-
muruapotectocrepoHom (Sa-AI'T). upkymnu-
pyIOIIMKA B KPOBM TECTOCTEPOH Yy JKEHIIVH
(YHKIMOHHUPYET KaK IPOrOPMOH, CLIOCOOHBIH K
kouBepcun B So-JAI'T wim 17B-sctpaguon B
TKaHAX-MHILEHAX. TeCTOCTEPOH TakK K€ MOXKET
CUHTE3UPOBAaTbCA B TKaHAX-MHUIIEHAX. OH
CHOCOOEH OKa3bIBaTh Kak IMpsIMOE JeicTBHE Ha
OpraHbl-MHILIEHH, B KOTOPBIX JKCIIPECCHPY-
I0TCS PELENTOPbl K TECTOCTEPOHY, K MPUMEpY,
JUI. CHHTE3a MO3TOBBIX HEWpPOCTEPOU[IOB,
of0ecneynBaromux  JUOUAO0 U OOJIEBYIO
MEPLENLHNI0, TaK U ONOCPENIOBAHHOE BIIMSHUE
yepe3 Tpanchopmaruio B Sa-JI'T, perymupy-
IO MeTaboIu3M BOJIOCSHBIX (POJUTUKYJIOB,
POCT BOJIOC M CHHTE3 KOXHOTO cana [20].

Bo3geiicTBue aHIpOreHOB Ha KIJIETKH
MHUILIEHA TMPOUCXOTUT CIEAYIOIMUM 00pa3oM:
anaporeH  auddyHaupyer  KIETKy IO
IpaueHTy KOHLEHTpaluu B BUJIE
TECTOCTEpOHA. 3aTeM, Ioj JeicTBHEM Sa-
peaykrassl (5a-P), nmpoucxoauT mpeBpalieHue
TECTOCTEPOHA B S5a-AMTHIPOTECTOCTEPOH. So-
AI'T  B3auMOJEWUCTBYET C  OMNpPEICICHHBIM
YYaCTKOM MOJIEKYJIbI aHJPOT€HHOI0 peLenTopa
(AR), koTopas B LUTOIUIa3ME HAXOIUTCS B
COCTaBe MYJIBTHOEIKOBOTO KOMILJIEKCa.
[Ipoucxoaut pan (U3NKO-XUMHYECKUX
npeoOpa3oBaHUil  3TOr0  MYJbTHOEIKOBOTO
KOMIUIeKca 1 caMoil monekynsl AR. 3atem, B
pe3yJbTaTe 3THX MpeoOpa3oBaHUil IPOUCXOIUT
JUCCOLMAIUSl  aHJIPOTEHHOIO pELEeNnTopa U3
MYJIbTHOEIKOBOTO KOMILIEKCa | ero

romonumepuzaius.  Komminexkc  AR-nmurana
NepeMeIIaeTcsl B SIIPO M CBA3BIBAETCH C
OTIpENICIEHHbIM,  aHJIPOr€H-4yBCTBUTEIbHBIM,
anementoM JIHK, npuBozs k cneunduyeckomy
OTBETY B BHJE DOKCIPECCUH ONPEICIICHHBIX
T'CHOB U CHHTE3a crieruduyeckux 6eakos [21].

AHJPOT€HOBBIE DPELENTOPbl y KEHILUUH
HaxXodsTCsl B KJETKax  IOJAABJISAIOIIErO
OONBIIMHCTBA TKaHEH, BKJIIOYas MOJIOYHBIE
JKenesbl, ceplie, kpoBeHocHble cocyanl, KKT,
JIeTKUe, TOJIOBHOM M CIMHHOM  MO3T,
nepudepuyeckue HEpPBbI, MOYEBOM Iy3bIpPb,
ypeTpy, MarKy, SIMUHUKH, BJarajuiie, KOxy,
KOCTHYIO TKaHb, KOCTHBIM MO3T, CHHOBUAJIbHbIE
000JI0YKH, MBIILICYHYIO U KUPOBYIO TKaHHU [22].

N3BecTHO HECKOJIBKO BAPUAHTOB
Bo3zelcTBusl AR Ha mnponudepanuio U
murpanuio kiaetok [23]. [lepBeiM siBisieTcs
neiictBue AR B KomIulekce ¢ SIC THPO3HH-
krHa30i. [locnenuss cnocoOCTBYET KIETOUHON
nposinepaluio yepe3 aKTUBALMIO Pa3IUYHbIX
CHUTHAIBHBIX myTel, Takux kak PI3K, Raf,
MAPK u T.1., Takke SrC MOKET BIHMSATH Ha
aAre3ui0 U MUTPALMIO KJIETOK. B HOopMme 3TOT
OeNoK  SIBJIIETCSI ~ HEAKTUBHBIM,  OJIHAKO,
B3aumozeiicteue ¢ AR ero akrtuBupyer,
npuYeM, Takas aKTUBAIMs CTaHOBUTCS OoJee
CWIBHOM B NPUCYTCTBHUM  penentopa K
scTporeHy anb¢a. /laHHoe BozneiicTBHE ObLIO
n3ydyeHo Ha kietkax MCF7 paka momodHO#M
HKEIIE3BI.

Taxxe AR MoXeT B3aMMOIEHCTBOBATE C
¢unamunoM A (FINA). 3ToT Genok peryiaupyet
aAre3ui0 U MUTpPAIUIO0 KJIETOK, a Takxke
crioco0eH KOHTPOJIMPOBATH MOTOPUKY
HEWpoOHOB. Ilpm CBA3M C  aHAPOrEHHBIM
peLenTopoM OH 00Jeryaer €ro TPaHCHOPT B
SIpO, BIMSIET HA €ro TPaHCKPUIIIMOHHYIO
aKTUBHOCTh M PEAKLUIO0 YYyBCTBUTEIBHOCTH K
aaporeny. [logo6Horo pona B3aumMonencTBUs
ObuUIM  BBIABIEHBI IPU  HU3YyYEHUM  paka
IIPEAICTATEIILHOM KEJIE3Bl.

[To nmaHHBIM JUTEpaATYpbl, SKCHPECCHS
AR  BepudummpoBaHa B DIHIOMETPHH Y
NAllMEHTOK C HHIOMETPHO30M, IpUYEM, B
pabore Fujimoto TOBOpHIIOCE O TOM, HYTO
3CTPOTeHBl ~ MOTYT  MHIYLUpPOBaTb  €ro
skcrpeccuto  [24]. Kak nmaHHBIA pernenTop
BJIMSET HA SHIOMETPHO3 JI0 CHX MOp OCTaeTcs
HEW3BECTHHIM.  [IpHHATO  cuWMTaTh,  YTO
aHJPOT€Hbl  JOJDKHBI  MPOTHBOJECHCTBOBATH



0630p HayuHvle pe3yabmambl 6uomeduyuHckux uccaedogarull. 2019. T.5, Nel. C. 94-107 100

Review

Research Results in Biomedicine. 2019. Vol.5, Ne1. P. 94-107

nponudepaTuBHOMY  JIEHCTBHIO  3CTPOTEHOB
9Yepe3 COOTBETCTBYIOIIME PELENTOPHI, OJHAKO,
3TOr0 HE MPOUCXOJUT, BCIEJACTBUE Uero ObLia
BBIIBUHYTa  TEOpUA O  TETEPOrCHHOM
BO3/ICWCTBUU Pa3IMUYHBIX (AaKTOPOB Ha paboOTy
aHJIPOTEHOBOTO PEIeNTopa NPU SHAOMETPHO3E
[1, 25, 26, 27].

bbuta  BBISIBIEHAa  BBICOKas — 4acToTa
HapyIlIEHUH, CBA3aHHBIX C IOCJIEA0BATElNb-
HocThio CAG [28] B pyHKIIMOHATBHOM JJOMCHE
AF-1 penentopa K aHIpOreHaM Ha BTOPOM
CTaJuM SHAOMETpPHO3a. BeaencTsum yero uaer
Hapymienue B3aumopeictBuss AR ¢ FInA,
KOTOpPOE€ UTpacT BAXKHYIO POJIb B Pa3BUTHH H
muddepenumpoBku Heviponos [23]. [laTonorus
TAaKOr0  PoOJAa, COMIACHO  IIPOBEIECHHOMY
Karusapom u np. [29] reHHOMY aHanu3y, MOXET
MPUBOJANTH K  TIOBBIIICHUIO  BEPOSTHOCTH
Pa3BUTHsI PACCESIHHOTO CKJIEPO3a Y MAaIlMEHTOK
C DHJOMETPUO30M.

Takum o0pazom, nanbHEHIIee HU3ydyeHUe
pemenTopa K  aHAPOTEHY MOXET  JaTh
uHpOpMALMIO  KacaTeIbHO  HE  TOJBKO
MEXaHU3MOB  Pa3BUTHE  OHIOMETPHOUIHOM
00JIe3HM U BO3MOXKHOCTSX Ha HEe BO3JIEHCTBHUA,
HO ¥ OOBSICHUTH BOSHUKHOBEHHE PAa3HOTO poja
NaToJOTMKA  HEHPaJbHOrO  XapakTepa IpH

SHJOMETPHO3E.

3. ARID1A

ARID1A - o310 AT-Ooratelii OeoK,
KOJIMPYIOLIUICS TEHOM ARIDIA

pacIioIOKEHHBIM Ha XPOMOCOMHOM Tutede 1p.
JlaHHbId  O€JOK OTHOCUTCS K CEMEUCTBY
SWI/SNF  u3 15 mnpoTewHOB, KOTOpBIC
coaepxkat xapaktepHbii JIHK-cBsa3biBaronuii
ARID-nomeH, conepxamuii 100 aMUHOKHUCIIOT.
IToncemeiictBo ARID1 comepxut 2 uneHa,
ARID1A u ARIDI1B, xotopsie umeror 80%
TOMOJIOTUM B OTHOIIEHUH aMHHOKHCIOTHOTO
cocraBa [30].

ARID1A npucyTcTByeT mNpeuMyIIECT-
BEeHHO B szape. Ero skcmpeccust MeHsieTcss BO
BpeMs KJIETOYHOrO LuKJIa Oyayun camoi
BeICOKOW BO Bpemsi -GO -Gl u 3HauMTENHHO
yMmenbuiaercss B S-, M- u G2 ¢aszax. ARID1A
Koaupyer aBe m3opopmel — 2285 um 2086
aMHHOKHCIIOT, XOTS (GYHKIMOHATIBHOE
3HayeHne d5Tux m3opopm HescHel. ARIDIA
MOCTTPAHCIIALMOHHO MOJIUGUIMPYETCS MyTeM
alleTWIMPOBAHUS IO JIM3UHY U (hocopummpo-
BaHUs CEpUHA/TPEOHUHA, YTO IMOTEHIHAIBHO

perynupyer SKcmpeccuio Oenka uiau Oenok-
OenkoBbie B3aumoencTeus [31].

ARID1A B3auMonelcTByeT O MHOTUMU
OenkaMy, yYacTBYIOIIUMH B  yOWKBTHH-
naurazooit mammuepun (CUL2, ITC u T.1.),
tpanckpumuuun  (ER, AR, SOX2 wu Tt.1.),
momudukaimu rucronoB (HDAC1, HDAC2),
pemonemupoBanuu  xpomatuna  (SWI/SNF
KOMILJIEKCHI), TOJABJIECHUU POCTa OIyXoJen
(p53), a TakKe aKTHBAMH | PEIPECCHU
pa3IUYHBIX  BHYTPUKIETOYHBIX  IPOLIECCOB
(CARM1, SMAD2, SMAD3 u T.1.) [30].

Cpenn Bcex O3THX B3aUMOJCHCTBUMN
HanboJiee MIMPOKO HM3BECTHBHIM W H3YUYEHHBIM
sBisiercs cBsizb ARIDIA ¢ kommiekcamu
pemonenupoBanusi  xpomatuHa ~ SWI/SNF.
Kommnexcer SWI / SNF npeacraBnstor coboii
MHOTOKOMITOHEHTHBIE OEJIKOBBIE KOMILICKCHI,
KOTOpPbIE HCIOJB3YIOT SHEPrUI0 TUAPOIHN3a
AT® g pemonenupoBaHUs  CTPYKTYpBI
xpomaruna [30, 31, 32].

CymecTByer HECKOJIbKO myTen
UHTUOMPOBAHUS  Pa3BUTHS ~ OMyXOJed IO
cpeactBam ARID1A. Jlannbiii GelOK MOXKET
KaKk TOJABIATh JEJIEHUS MaTajOorH4eCKHX
KJIETOK, OJIOKUPYS WX KJICTOYHBIA ITUKI WIN
BbI3bIBAsl amoNTO3, TaK M OCYLIECTBIATH
3anmty ux JIHK, myTteM neakTuBanvu BHOBb
CHUHTE3UPOBAHHBIX CECTPUHCKUX XPOMATHU]I BO
BpeMsi MUTO3a W ywyacTtuu B pemapaunu JJHK
[33].

[Ipu sHIOMETpHO3e ObLIa BBISIBICHA Kak
MOJIHASI, TAK U YAaCTUYHAs MOTEPsl IKCIPECCUU
ARIDI1A [34]. beimo mpoBeIeHO MHOXKECTBO
UCCJICTIOBaHMM, HANpaBICHHBIX Ha H3yUYEHUS
atoro Bompoca [34, 35]. CiemyeT OTMETHUTH,
YTO 3HAYUTENbHOE YMEHBIICHHUS  YPOBHA
ARID1A mnabmonanoch BOJHM3UM  SHIOMET-
PHOMIHBIX HMMIUIAHTATOB, TOTJAa Kak B
OT/IaJIEHUU OT OYara ypoBEHb HKCIPECCUU ObLI
BbIIlIE. YCTAaHOBJIEHO, YTO MPH SHAOMETPHO3E
HAONIOAAIOTCA pa3IMYHbIE MYyTallud B TEHE
skcpeccun  ARID1A,  kotopele  Takxke
HAOMIOAINCH TPU PA3BUTUU OHKOJOTUYECKUX
3a00/IeBaHUN  JKEHCKOM  pernpoayKTUBHOM
cucteMbl [36]. Eme omHOW mpUYMHON
HapyumieHus oskcrpeccun  ARIDIA  moryr
SABJISITBCSL PEAKIIMUA OKUCIUTEIBLHOTO CTpecca,
pa3BUBAIOIIMECS TPH SHAOMETPHO3E 3a CYET
U30BITOYHOTO  BBUICNICHUS  Kelle3a NP


https://en.wikipedia.org/wiki/SWI/SNF
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KPOBOTEUEHHSIX M CHHXKEHHSI OKCIPECCHU
MnSOD [35].

Hecmorpss Ha  Hanmuuue  MyTanuiu,
CBA3aHHBIX C O3JIAKAYECTBICHUEM B TE€HE
ARIDIA, panHble O pa3BUTUM paka Ipu
SHIOMETpPUO3€ KpaitHe Mano. OOmmii TpOoLeHT
paka IpH DSHIOMETPUO3E SIBISETCA HHU3KUM
JaKe B Cllydae SHIAOMETPHO3a KuleuHuka [35].
[Ipennonaraercs, yro  Juid  1epexona
SHJOMETPHO3a B 3JIOKAYECTBEHHYIO OIyXOJIb
JIOJDKEH cloxuTes pan (axkropoB. Tak ObL1O
[IOKa3aHO, 4YTO CYIIECTBYET  KOppeALus
MmyTanuid B reHax skcnpeccuu ARID1A (46%-
57% cny4aeB), (hochouHO3UTHI-3-KHHA3HI
(PI3K) (33%-44% cnyyaeB) u PTEN wu
pa3BUTHEM KapLUHOMBI 3H0MeTpus [37, 38].

Taxke yuyeHbIMHM OBLIO  BBIIIBUHYTO
MIPENIOJIOKEHUE O CBSI3U CHUKEHHS JKCIIpec-
cun  ARID1A  mpu  sHIOMeTpuo3e ¢
BO3HUKHOBEHHEM Oecruioausi. ABTOpaMH ObLI
MIPOBEICH SKCIIEPUMEHT Ha MbIIIAX, KOTOPBIH
MOKa3aj, 4YTO MBbIIHM HMEIOIINE CTOHKHE
HapymeHust  skcrpeccun  ARID1A,  Gbum
ocecrmogasl [39]. DTo OOBACHAIOCH TEM, UYTO
Ipu JaHHOM JedeKkTe Hapymaercs paboTa
kommuiekca SWI/SNF, B pesynpraTte uyero
MIPOUCXOJAT HApYIICHUS Tepelaud CHUTHaJloB
OT CTEPOUJHBIX TOPMOHOB.

Takum oOpa3oMm, HapylieHHe padoThI
ARID1A sBnsercss BaXHBIM TaTOTCHUTH-
YeCKHMM 3BEHOM pa3BUTHUSA SHAOMETPHO3Aa H
Oecrutogusi Tpu  HEeM. XOTS 10 JIaHHOU
TEMaTUKe UMeeTcsl OOJIbIIOE YHCIO HAy4YHBIX
CTaTeil, MHOTHE Ba)KHbIE BOMPOCHI O CHX IOP
ocTalorca 6e3 4YeTKOoro oTBeTa. B wacTHOCTH,
OOJIBIITMHCTBO aBTOPOB YKA3bIBAET HA CIIUIIKOM
MaJjeHbKyI0 BBIOOPKY [UIsi TE€HETHYECKOIOo
aHaJIM3a M TOJYYUBLIMECS BCJIEJICTBUE AITOTO
MPOTUBOPEUUBBIC pe3ysbTaThl [35, 37, 38, 39].

4. llepudepun

ITepupepun  (PRPH)  mpencraBiser
co0oif Oeok MoJeKyJsSIpHBIM BecoM 58 k/la,
OTHOCSIIMICA K OenkaM MPOMEXYTOUYHBIX
Huteit (IF) I Tuma. VYV B3pocasix PRPH
IIMPOKO  DKCIOpeccupyercs B HeHpoHax
nepudepuyeckorr HepBHOU (PNS) cucremsl, a
TaKK€ HEUPOHAX LEHTPAJbHOW  HEPBHOU
CHCTEMBI, UMCIOIINX NepudepruuecKue aKCOHBI
[40, 41]. bonee wmmMpoko ATOT OenOK
IKCIIPECCUPYETCS Yy AIMOPUOHOB, IJieé OH ObLI
OoOHapyeH B MOTOPHBIX, CEHCOPHBIX U

BETE€TATUBHBIX HEHPOHAX, a €ro 3KCIpeccus
Oblla CBsf3aHa C HayajloM TEPMHUHAIbHON
b hepeHIMPOBKY.

Jdns  pganHoro  Oenka  CYIIECTBYET
HECKOJIBKO HM30()OopM pa3iuyHOro MOJIEKYJISp-
Horo Beca. M3odopma c¢ Becom 58 k/la
ABIIsieTCST JOMUHMpYomeil n3zodpopmoit (Per
58), a muddepeHnmanbHOe  CpallMBaHUE
npuBoguT K Per 45, Per 56, Per 28 u Per 61.
Per 61 He BcTpedaeTcs y 4elloBE€Ka, HO MOXET
JKcIIpeccupoBaThes y Mpliu [40, 41].

Beicoknii YPOBEHb JKCIIPECCUHU
nepudepruHa BO BpeMsl pa3BUTHS HEUPOHOB U
YBEJIMUYEHUE €T0 YPOBHS B OTPOCTKAX aKCOHOB
MOKET CBMJETENbCTBOBATH O TOM, YTO POJIb
nepudepuHa 3aKiIO4aeTcs B ONPEICIICHUU
HaIpaBJIEeHUs pocTa akcoHoB [42]. dakr
HaJIu4Ms NOBBIIEHHOM 3kcrpeccun PRPH B
HelipoHax nepudeprudeckoil HEPBHOW CUCTEMBI
u [IHC mocne TpaBMBI MOXET yKa3bIlBaTh Ha
ydyacTHs JaHHoro Oeilka B mpoleccax
pereneparuu. M ¢ aepunurom PRPH ne
UMEIOT SIBHOTO (DEHOTUIIMYECKOTO MPOSBICHHUS,
HO HX YpOBHHM UHTepHekcuHa [V Tuma
YBEJIMYUBAIOTCS U HAOIIOIAaeTCsl 3HAUUTEIbHOE
YMEHbIIIEHUE HEMUEINHU3UPOBAHHBIX CEHCOP-
HBIX aKCOHOB. DTH JIaHHbIE YKa3bIBAIOT HA POJIb
nepudeprHa B  Pa3BUTUU  IOJMHOXECTBA
CEHCOpPHBIX  HeWpoHOB. HemaBHo  ObuTH
unentudunrpoBansl Per 61-B3auMoaeiicTBUs 1
B3auMojeictBue ¢ Oeamxom SNAP 25,
B3aumMozeiicTByomuM ¢ 6enkom (SIP30), uto
yKa3plBaeT Ha  poib  mepudeprHa B
BE3UKYJSIpHOM TpakuHre. OjHako, TOYHas
bynkms nepudepuHa u ero u3ogopm Bce erre
HeusBecTHa [40, 41].

HccnegoBanus in VIitro mokasanu, 4TO
skcnpeccust nepudepuna uaynupyercs NGF,
uHruoupyromuM ¢paktopom neiikemuun (LIF),
uHtepneiiknaoM-6 (IL-6) u dakropom pocrta
¢bubpodractoB (FGF). Beuto BbIsICHEHO, YTO
nepudepruH MOXeT 00pa30BbIBATH T€TEPOMEPHI
Cc OenkamMu HeHWpopUIaMEHTOB (NF),
(akTHUECKH SBISIETCS YETBEPTOH CyObeau-
Huuei NF Bo B3pocnoit PNS.

IIpn JHJIOMETPUO3€E NIPOUCXOUT
MOBBIIIICHHE JKchpeccun kak camoro PRPH
[43], Tax u ero rena [44]. B wHacrosmuit
MOMEHT HET OOBSICHEHUH TOMY, MOYEMY 3TO
IPOUCXOANT, U KAKUM 00pa3oM 3TO BIMSAET Ha
camy Oomne3Hb. OpHako, HaHHBIA Mapkep
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HIIMPOKO TPUMEHSETCS IS BBIABICHUS MaJbIX
CEHCOPHBIX BOJIOKOH B JHIOMETPUOUIHBIX
TeTepOTOMUSIX.

I'eopdpeem u Ip. MpOBEACH
SKCIEPUMEHT, B IMpOIECcCcCe KOTOPOro B
CeJJAIMIIHBIA HEPB KPBICHI ObUTa BXKHUBJICHA
SHIOMETPUOUIHAS TKaHb. XOTh YUYEHBIM U HE
yAQJIOCh OIEHWTHh YpPOBEHb O0nHM, pa3BU-
BAIOIIUICS TIPU STOM Y KPBIC, OHU OOHAPYKUIH
OypHOE HWHHEPBUPOBAHHE HOBOOOPA30BaB-
merocs SHIOMETPUOUTHOTO UMIUTaHTa
AKCOHaAaMH MaJIoro JuaMeTpa. AHaJIOTHYHbINA
onbIT ObUI TpoBeneH B DauHOypre [44], rae
YUCHBIC B)KUBIISTA JIeIU Ty JTbHBIC
SHAOMETPUOUJHBIE KJIETKH B  OpIOLIUHY.
KacatenpbHO  Hammumsi  akCOHOB  MaJiOTO
TUaMeTpa pe3yabTaThl ObUIH CXOKUMHU.

CormacHo  JUTEpaTypHbIM  JaHHBIM
nepudepuH  OTBeYaeT 3a  ONpeeeHHE
HaIpaBJIEHUs POCTa aKCOHOB M yYaCTBYET B MX
BOCCTaHOBJICHUU nocie MEXaHUYECKUX
nospexaenuit [40, 41]. Ilpu sHaomeTrpuose
MMEIOT MECTO 00a 3TUX Mpoliecca, h3-3a 4ero
PRPH moxeT urpath KpailHe BaXKHYIO pOjb B
pa3BuUTUM OOJEBOrO CHHApPOMA TMPH ITOM
3a007€BaHUA, O YE€M  CBHJETEIHCTBYIOT
ONMCAHHBIE BBIILIE UCCIIEAOBAHUS.

Taxke He  crouT  3a0bIBaTh O
MHOKECTBEHHOCTH H30(OpM JaHHOTO Oelnka.
Hampumep, mpu 60koBOM aMHOTpOGUUYECKOM
CKJIEpO3€ MPOUCXOIUT HAKOIUICHHUE U30(OpPMBI
Per56, 4to Bemer K YyMEHBIICHHUIO JIJTUHBI
AKCOHOB W JaJbHEWILEW HEPBHOW Jerpagaluuu
[45]. Bo3MOXHO, TpH 3HIOMETPHO3E TOXKE
MOTYT UMETh MECTO aHAJIOTUYHBIE
TeHETHYECKHUE JIe(PEKTHI.

Taxk wmm wnHaue, PRPH sBnsercs
MOMYJISPHBIM MapKepOM, HCHOIb3YEMbIM JIJIsi
BBISIBJICHHST MajblX HEPBHBIX BOJIOKOH TIpU

SHJOMETPHO3E. n ero JlanpHennee
UCCIIEZIOBAaHHE MOXET IIOMOYb B HU3yUEHHH
MHOI'uUX BOITPOCOB, OTHOCAIIINXCA K
HEOHEHporeHesy  INpH  SHAOMETPHOAMHOM
00J1e3HN.

3akaouenue. B Hacrosmeir pabore
OBLITM paCCMOTPEHBI MaPKEPHI, YUYACTBYIOIINUE B
nepegadye  CUTHaJla MO  MOJIEKYJSIPHOMY
Kackagy, HWHIYIHUpYIOIEMy  oOpa3oBaHue
HOBBIX HeWpoHOB. Hawubonee wu3yueHHBIM
SBJIICTCS MEXaHW3M JeWcTBHs (pakTopa pocta
HEpPBOB, Ybsl IMOBBIIIEHHAs SKCIOpEcCHs, IO-

BUAMMOMY, o0ycioBieHa COYETaHUEM
TUIEPICTPOr€HEMHUH, HAdyalloM BOCHAJIUTENb-
HOIO IIpolecca U MOBPEXKJIEHUEM HEPBHBIX
BOJIOKOH TIpM HMHBA3UU DHJOMETPUOJHBIX
KJ1eTOK. DaKTOp pocTa HEPBOB OKA3bIBAET CBOE
nevictue uepe3 peuentop TrkA, kotopsrit
BMECTE C  pEUEeNnTOpOM K  aHJIpOreHy,
aKTUBHUPYET TpOIeCChl HEWpOHEOreHe3a U
JKCIpeccHio nepudepruHa, KOTOpBIA 3aaaeT
HampaBjieHue pocra  akcoHoB.  Crenyer
OTMETUTh TO, YTO PELENTOpP K aHIPOTreHY
MOKET  BO3JIEHCTBOBaTH Ha  POCT U
TuQepeHIMPOBKY  HEWPOHOB  JaXKke IpH
MaJIbIX KOHLIEHTPALUAX CBOETO JIUTaH[a.

KoHTpoiap  upe3smMepHOH  SKCHpPECCHH
MoxkeT ocyuecTBidATh Oeinok ARID1A uepes
UHruOUpOBaHUE PI3K-myTn, KOTOpPBIN

ABJIIETCS OJHUM U3 BO3MOXHBIX ITyTeH
nepenauu curuaia peuentopoM TrkA. JlaHHbIH
IyTh OTBEYAET 3a KJIETOYHYIO BBIKHUBAEMOCTb.
[lo  nurepaTypHbIM  HMCTOYHMKAM,  IIpH
SH0OMETPUO3€ 4acTo HabJo1atTCs
TE€HETUYECKNE aHOMAJINH, BCIIEICTBUE KOTOPBIX
pabora ARID1A napymaercs.

Takum 00pa3oM, OMHMCAaHHBIE MapKepsl
MPEJCTaBISAIOT MHTEpeC Uid U3yYeHHus, H
CHOCOOHBI  MPOSCHUTH  ACHEKTHl  Pa3BUTHA
XPOHUYECKON Ta30BOM OONM y MalUEHTOK C
9HJOMETPHO30M.

B omnowenuu dannoti cmamou He OblL1O
3ape2ucmpupo8aro KOHGIUKMA UHMepecos.
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