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B pesynbrare aHann3a COBpEMEHHOM JIMTEPATYpPhI MI0Ka3aHo, YTO HepBHas aHopekcus (AH) sBisercs MynbTugaxkTop-
HBIM TIOJIM3THOJIOTUYHBIM IICUXUYECKUM 3a00JIeBaHHEM C BBICOKOM CKJIIOHHOCTBIO COBEPIICHHUS XKECTKUX CYHIIHJIOB,
IIaTOTeHEe3 KOTOPOTO CBA3aH C HAIWYHMEM B TeHOME OOJBHBIX TPYIITEI MOJMMOPGHBIX reHoB. Crnennduka HaKOIIICHHS
B T€HOME OOJIbHBIX MATTEPHOB OJHOHYKJICOTHAHBIX MOJMMOP(GHU3MOB, BCTPEUAIOLIMXCS B Pa3HbIX BapUAHTaX HAKOII-
JICHUSI, ONpesieNsieT KIMHUYeckuit penorun AH u TspkecTh TeueHHs 9TOi MaToJIoTUH. 3arycK 9TOH NaToJOruH, Bepo-
SITHO, CBSI3aH C YBEJIMYEHHEM KOHILICHTPAILMH 3CTPOT€HOB B MTyOEPTATHOM M IOCTIIyOEpPTATHOM IEpHOJax U, BO3MOX-
HO, TIMIICBBIM MTOCTYIUICHUEM B OPTaHNW3M CTEPOHIOB KUBOTHOTO HI/HMIIM PACTUTEIHHOTO MPOUCXOKICHUS, HMEIOIINX
3CTPOTEHOBYIO aKTHBHOCTB, JINOO APYTHX AIMMEHTAPHBIX PETYIATOPOB JIMIUIHONW Mpupoasl. Kpome Toro, n3ydeHHbIe
CBEJICHMSI TIO3BOJIMIIM CJIeNIaTh BBIBOJ, 4T0 AH siBiseTcs oHOM U3 GopM cynuaanbHoro GpeHoTuma.

Kniouesvie cnosa: HepBHas aHOPEKCHs, PACCTPONCTBA MUIEBOIO MOBEACHUS, CyHIIUIAIBHOE IIOBEACHUE, OIHO-
HYKJICOTHIHBIE TTOJIMMOP(PU3MBI, aAUTIOKUHBI, HEHPOMEIHATOPEI

KomMmnekc paccTpoilcTB MHUIEBOrO IMOBENE-
uus (PIIII) Bxmrowaer HepBHYIO aHOpekcuio (AH),
HEpBHYIO OYJIMMHIO, KOMITyJECUBHOE TEpeeaaHne
— 9TO cepbE3Hble Kanedauue 3a0oyieBaHUs, KOTO-
peiMu, Hampumep, B CHIA cTtpamaroT mpuMepHO
4,9% sxenmwH 1 2,2% wmyxunH [1]. boxee Toro,
yrBepxkaaercss, uto ¢ PIIII B TeueHue »Ku3HU
cronkHyTcs 9% wnacenenns CIIA, wm 28,8 MuH

aMepUKaHIIeB, U3 HUX 7,8 MiH, kuByumux B 2018-
19 rr., B OyaymieM OyayT OOJIbHBI OJIHOM U3 GOpM
PIIIL Ipu aTom mpumepHO 1,9 MITH HOBBIX CiTyda-
eB 3a0oseBanus B OynynieM OyayT HaOMOgaThCs y
nmereit u i o 20 met [1].

B mepuox ¢ 2000 o 2018 . pacmpocTpanéH-
Hocth PIIIT B Mupe BeIpocna ¢ 3,5 no 7,8% [3]. B
pe3yibTaTe cCUCTeMaTHIeckoro 003opa U MeTaaHa-
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nmn3a 32 uccleoBaHnui, B KOTOPBIX UCTIONB30BAJICS
onpocuank SCOFF’, o6bemuauBmmx 63181 yugact-
HUKa U3 16 crpaH, ObUI chenmaH BbBo, uto PIIIT
BcTpevarotcs y 22% aereit u noapoctkos [4]. PIII
CBSI3aHbI CO 3HAYUTEIBHON MEIUIUHCKOW U ICUXU-
aTpuIecKol 3a00JIeBaEMOCTHI0O M BBICOKOW CMEpT-
HOCTBIO BCIIEJICTBUE MEIUIMHCKHUX OCIOKHEHUH U
caMOyOMIiCTB, TIPH ATOM HamboJiee BBICOKAsl CMEPT-
HOCTh Habmogaercs y 6ompHBIX AH [5], mpumepHO
B 12 pa3 Gomee BbICOKasA, 4eM CMEPTHOCTH OT BCEX
npuavH y xeHmmH [6]. CmeptHOCTh 0T AH oneHn-
BaeTcd Kak 0oJjiee BBICOKAs, YeM IIPHU APYTHX IICH-
xuyeckux paccrporictBax (IIP) [5, a pesynbraTsl
JiedeHns — Kak 4dpe3Bbuaitno Huskue [7]. U3 mepe-
YHCJIEHHOTO BBIIIE CIEAYET, YTO SICHOTO ITOHWUMA-
Hust puarH AH ¥ TIOHMMaHuUs 4To Jienarth — HeT.
Mexny Tem, Hacinenyemocts AH no onenkam, no-
JTY4YEeHHBIM B pe3yibTare MPUMEHEHHUS OJIM3HEI[OBO-
ro merona, cocrapiset 50-60% [8]. U3 gero crnemy-
eT, 9to B ocHoBe AH HaxomsTcs reHeTHdeckue
MIPUYHHBI,

ens mccmegoBanus — oneHuth AH kak
COCTOSIHHE C BBICOKOM YacTOTOH CyMUUIAIBHOIO
noBenenuss (CII) ¢ Touku 3peHHS TEHETHKH U
HEHpPOOHOJIOTHH.

MaTtepuan u METOABI

s mpoBeicHUsI aHAIM3a JIMTEpaTypsl O Te-
HETHYECKHX MpUYMHAX M Helpoomomornn AH
HaMUu OBUT OCYIIECTBIIEH TOWCK ITOJTHOTEKCTOBBIX
myOnukanuii B 6aze PubMed mo kimrodeBbIM clto-
BaM M HX COYETaHWSIM: neurogenic, anorexia,
eating disorders, suicidal behaviour, single
nucleotide polymorphisms, adipokines, leptin,
ghrelin, lipids, estrogens, neurotransmitters,
dopamine  receptors,  serotonin  receptors,
cytochrome P 450, epoxide hydrolase, GWAS.
Pedepatsl crareli 6e3 MOJHOTEKCTOBOTO COIPO-
BOXKJICHUS U CTaTbH, COJICpIKAIINE CBEJACHUS O MO-
nenvpoBaHnnu AH Ha )KMBOTHBIX W3 aHaIM3a U 00-
CyXaeHHs UcKitodany. Takxe UCKIIIOYann myOouu-
karuu o GWAS nccnenoBaHusX, B KOTOPBIX CTAaTH-
CTHYECKas 3HaYMMOCTh acCOLMALMA T'€HOB H/HJIH
ux noaumoppuszmos ¢ AH Obuia Gosbie, yem 1078,
Bcero Oputo orobOpano 617 myOnukanuii, ams
JaTbHEHIIIeT0 MUTUPOBAHUS 0TOOpaHo 86.

PesynbTaThl U X o0CyXIaeHUE

Kpamxoe onucanue npoonemvrt AH. Cpenn
PIIIT AH ompenensieTcsi Kak HapyIIeHHE MHIIIEBO-

'Onpocauk SCOFF comepxur 5 nynkros: Sick — Hanuuue
pBothl, Control — koHTpoOIs MoTpebnenus mumu, One stone
(14 1bs/6.5 kg) — ymeHbIIeHHEe Macchl Tella Ha OJHY HMIIEp-
CKYIO eIMHHILY, 9KBUBAJICHTHYIO 6,5 K, Fat — omryniesune cebs
CJIUIIKOM ITOJIHBIM/TOJICTEIM HECMOTPSI HA TO, YTO BBI CIIHIII-
KoM xyzbl, Food — ¢ukcarys Mbicieil Ha MOTpeOISHUH HHILH.

TO TIOBEJIEHUS, XapaKTEePHU3YIOIIEeCs MOCTOSHHBIM
CTpEMJICHHEM K TOXYACHHIO, UCKaKEHHBIM TIpe.-
CTaBJICHUEM O CBOEM Tejle, Ype3MEPHOI OOSI3HBIO
OKHMPEHHS, OTPaHWYCHHEM YIOTPEOICHUS IHIIH,
MIPUBOJSIIEMY K CYIIIECTBEHHO HH3KOM Macce Telna
[1]. ®aktuuecku y mnamueHTok ¢ AH, HepBHOI
Oymmmueit, aucmopdodobuelt HabmomaeTca He-
IpaBUIBHOE BOCHIPUATHE 00pa3a Teja’, BAusIomee
Ha (U3UYECKOE M IICUXOJOTHYECKOE 3/I0POBbE, a
TaKke Ha CaMOOLCHKY, HaCTPOCHHE, KOMIICTCHT-
HOCTh, COLMANTbHOE (PYHKIIMOHHPOBAHWE M IIPO-
(heccnonanpHyI0 AearenbHOCTH [12]. Takum obpa-
30M, AH ¢aktuueckn mpeacrasiser coboii cBoe-
o0pa3HOe COCTOSHHE W3MEHEHHOTO CO3HAHUS W
cooTBeTcTBYIomMM rmmiesiM 1 CIT [13].

AH —5T0 cepbé3Hoe Kaseualee 3a00IeBaHNe,
CBSI3aHHOE CO 3HAYMTENILHOH 3a00JIeBAEMOCTHIO U
CMepTHOCTEIO [14], BEICOKOH 4acTOTON PEeruInBOB
[15, 16]. Hampumep, B meTaananuze 36 uccueno-
Banuii 2011 r. o0l cTaHIAPTU3UPOBAHHBINA KO-
apdumment cmeptHoctn npu AH (oTHOIIEeHHE
HaOIIIOJTAEMBIX CMEPTEH Cpelu CTPAJArOIIUX pac-
CTPOMCTBOM K OXHJIa€MbIM CMEPTSM B OOIIEH TO-
MyJIAuu) coctaBun 5,86 [95% U, 4,17-8,26] [1].
AH MoxeT BO3HUKHYTh y JIFOJEH IFOOOTO Telo-
CIIO’KEHHS, TIOCKOJIBKY 9TO 3a00JIeBaHNE CBS3aHO C
CaMOUCTSI3aHUEM, HE3aBHCUMO OT OOmIeld Macchl
tena [17].

Kax meouyunckas npoonema AH 3axmouaercs
B PIIII, mpu KoTOpoM OOJIBHOI CO3HATENBHO OTKa-
3BIBACTCSl OT MpHEMA IMUIINA C IEIbI0 CHIDKCHUS
MAaccChl Tella U KOppeKnuu (UTyphl, KOTOpast 00Jb-
HOH BOCIIPUHUMACTCA KaK N30BITOYHO II0JIHasA,
HAYMHAETCS C BBIPOKEHHBIX HAPYIICHUH SHJIO-
KPUHHOW CHICTEMBI, a B TIOCIEAYIONIEM W IPYTHX
KM3HEHHO BaXXHBIX cUCTeM M opraHoB. Coyuans-
noil acnekm AH 3akmiodaercss B TOM, YTO 3TOMY
3a00JIeBaHUIO TIOABEPIKEHBI TIOJJPOCTKA M MOJIOJIbIC
JIIOJIH, 3HAYHUTENBHO Yalle )KEeHCKOro nona. B gacrt-
HOCTH, 3TO CBSI3aHO C T€M, YTO HEJIOBOJILCTBO CBO-
UM TEJIOM H €T0 CEeKCyaJbHOW MPHUBJIEKATEILHOCTHIO
3HAUUTENbHO OoJiee XapakTepHO IS JIEBOYEK U

2 O6pa3s Tena — 3TO MBICIIH, YyBCTBA M BOCIIPHATHE YETOBEKOM
SCTETUKH WM CEKCyalTbHOH IMPHBIEKATEIFHOCTH COOCTBEHHO-
TO Telna, MOHSATHE, WCIIONIb3yeMoe B HEeHpOOHOIOTHH, TICHXO-
JIOTHH, MEAWNVHE, ICUXUATPUH, NICHX0aHalm3e, (uIocodpun,
kynbTyponoran 1 B CMU. O6pa3 Tena KOHKPETHOTO YeIoBeKa
(dbopMupyeTcst U3 ero BOCIIOMHHAHUH, OIbITa, HPEITOI0KESHHI
OTHOIIICHHUS K CBOEMY POCTY, urype, Becy ¥ CpaBHEHHI CBO-
€l BHEIIHOCTH C BHEUIHOCThIO Apyrux moneit [9]. Tepmun
«o0pa3 Tenay» — TelecHOe BOCHPUSTHE, CIEAyeT OTINYaTh OT
TEepMHHa «CXEMa TeNa», KOTOPBIM O0003HA4YalOT TEIECHBIE
JEeHCTBUS, MOJENb Tella, O3BOJIAIONAs BOCHPHHUMATE OJIO-
JKEHHE CBOETO Tela M €ro 4acTeil B TPeXMEpPHOM IIPOCTpaH-
CTBE U COOTHOCHTH YacTU CBOErO Tela C TEJIOM B LEIOM, a
CBOM OLTyIIEHHs — ¢ yacTsamu tena [10, 11].
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JKEHIIWH, YeM JIJIs1 MATBYUKOB U My>kunH [18]. Ounu
OOBIYHO OTPHIAIOT HAMYUE MPOOJIEMBI U CTAPAIOT-
Csl CKPBITh CBOM HEOOBIYHBIC MHUILEBBIC MIPEATIOYTE-
HUsL. YiIeHBl MX CeMbU U APY3bsS MOTYT JaXKe He
MoJI03peBaTh O CHUTYyalluH, IOKa OHa HE CTaHeT
CIMIIKOM cepbE3Hoil. AH 0o0bHO HaumHAeTCs y
MOAPOCTKOB MJIM MOJIOABIX JIUII, OHA PEIKO HAauMHA-
eTcsl 10 MOJIOBOTo co3peBanus uinu nocie 40 ner. B
TeueHue xn3Hu AH moxxeT pa3Butecs y 4% ixeH-
LIMH, 3HAYUTEIBHO PEXE BCTPEUACTCS! CPEeu MYK-
4uH, a nérkue Gopmer AH MoryT ObITh HE YUTEHBI B
craructuke [1]. Pannee nauano AH B coueranuu ¢
COKpBITHEM OOJILHOW 3TOW maroiorud, Hebiaro-
NPUSITHOE PENUAMBHOE TEYEHHE M CKJIOHHOCTD
OONBHBIX K TMPEKPaIICHHIO COLMAIBHBIX CBS3CH
NPUBOAAT K 3HAYUTEIBHOMY HAapYIICHHIO MX COLU-
anm3anuy, 0ercTBy ot obmectsa [19], uro m3BiIcKa-
€T TCHOTHUIN OOJILHBIX W3 TOMYJISIHH, TOCKOIBKY
OHH, KaK MPaBWIIO, PU3HOJIOTHIECKH U TICUXOJIOTH-
YECKHU HE CIIOCOOHBI K MMPOAODKEHHIO POJIa.

Hns AH xapakrtepeH psiz moBeleHUECKHX (e-
HOMEHOB M uX nocieactsuii [20]:

— AH 00BYHO Ha4YMHAETCS B TOIPOCTKOBOM
BO3pacTe U 0oJiee CBOWCTBEHHA JIEBYIIKAM.

— JIronu, crpanatomue AH, HecMoTpst Ha To-
CTOSIHHOE CHIDKEHHME Beca, BCE BpeMs IPUACPKU-
BAIOTCSl IHMET, OJCPKHMMBI MBICIISIMU  (BKIIOYAS
CBEPXIICHHBIC ¥ OpEIOBBIC MJICH) O €/Ie U OTPHIIa-
10T, YTO y HHUX €CTh Mpo0iieMa, CKPBIBAIOT OCHOB-
HBbIE CUMIITOMBI 3a00JIeBaHNs M U30€raloT WiH OT-
KJIaApIBalOT oOpalleHre K CIenuagucTaM H3-3a
YyBCTBa HEJIOBKOCTH, CTUTMbI WJIH aMOWBaJICHTHO-
IO OTHOIICHUSI K JICUCHHUIO.

— CunpHas uinu OblcTpas MOTEps Macchl Teja
MOJKET TIOBJIEYb 32 COOOI OmMacHble Ui KU3HH
MOCIIEAICTBHUA.

AH mnporekaeT B JBYX KIMHMYECKHX BapHaH-
Tax:

1. OrpaHMYMBAIOIIMIA THUIT — XapaKTepU3yeTCs
OTpaHMYEHHEM KOJIMYECTBA MOTPEOISIEeMOI MHIIH.
OTH MalueHTHl PEryJIpHO HE IEepeefaroT M He
YAANAIOT W3 OpraHu3Ma ChEICHHYIO ULy,
HamnpuMep, BbI3bIBas y ceOsi PBOTY WJIM NMPHHUMAs
ciaburenbHble. HekoTopble MamueHThl ¢ TakuM
TUroM AH BBIIOJIHAIOT YpPE3MEPHOE KOJIMYECTBO
(m3nyecKuX ynpaxHEHUH.

2. KommynbscuBHOE TepeefaHue / ynaneHue
MUIIA W3 OpraHu3Ma — XapaKTepu3yeTcs OTpaHH-
YEHUEM MOTPEOJICHHS TTHUIIH, TIEPEMEXKAIOIIMCS C
peryisipHeIM Oe3yJepKHbIM TepeenanueM (Oyiu-
MUs1) W/WIK BBIBEJICHUEM MOTPEOJICHHON MUY U3
OpraHmu3Ma.

s 6onbHBIX ¢ AH xapakTepHa cuiibHast 03a-
00YEHHOCTbH €10, HanboJiee YacTo BCTpeyarolue-
Cs1 IOBEJICHUECKUE CUMIITOMBI:

— MalMeHTHl 3aMelaloT MoTpebIeHne MHIIT
U3y4EHHEM JHeT W TOJCYETOM KaJTOPUUHOCTH
elpl;

— TpSAYYT WIKA BBIOPAcBIBAIOT MUILY, HO HpPHU
9TOM TaiHO eTaroT 3arackl MUIIY;

— 4acTo cOOMPAIOT KYJIMHAPHBIE PELETITHI;

— HEpeIKO TOTOBAT M3BICKAHHbIE Oyrofa IUist
JIpYTUX U C YAOBOJBCTBUEM HAOIIOAAIOT, KaK HX
KyJMHapHblE W3bICKM TMOMIOIIAIOTCA  JPYTHMHU
JIIOABMHU.

[locneguuii cUMITOM 1O CBOEMY CMBICITY
OUYEHb TOXO0X HA IMOBEJEHHE AJKOTOJUKOB, HAaXO-
JAIIUXCS B MEOUKAaMEHTO3HOW WJIM IICHXOJIOTHYe-
CKOM «3aBSA3Ke», OHU TAKXX€ MCIBITHIBAIOT WHTEH-
CHUBHOE YIOBOJIbCTBHE, KOTJa YTOIIAIOT JIPYTHX
ajJKorosiemM, Hanpumep, B pecropane: «llei u pac-
CKasbIBal, Kak Tebe XOpOLIO M BKYCHO», — 3aMe-
CTHUTENBHOE YIOTPEeOJIEHHE aJIKOTOJIs, KOTJa ajKo-
TOJIMK HE MOXET MHUTh, HO 3aMellaeT ceds TeM,
KOTO OH yrouiaeT BHINMBKOW. Ha 3akmrounTenbHbIX
sTanax nanueHtsl ¢ AH BeayT oOpa3 >ku3HHU 3a-
TBOPHHUKOB — MIOJHOCTBIO UCKJIFOYas ceOsl U3 comu-
aTpHOM Xu3HM [19].

Takxum oOpazom odeBHIHO, uTO pazsutne AH
SIBHO CBSI3aHO C HapyIIEHHEM BBICHIMX ICHUXHUYe-
ckuxX (YHKUMI MO3ra, NPUBOISIIEM K aHOMAaJlb-
HOMY CaMOpa3pyIIUTEIbHOMY IOBEACHHUIO. OTO
[1P m3BnekaeT M3 MOMYJAINUUA CIIOCOOHBIX K JIETO-
POXIEHHIO OCOOEl W TEeM CaMbIM IPHUBOJAUT K
YMEHBUICHUIO TeHETHYECKOro pa3zHooOpa3us Imo-
NYyJSIOUH, KOJMMYECTBA COLMAIBHO AaKTHBHOTO H
TPYAOCIIOCOOHOTO HACENCHHs. YUYHUTHIBasi M3BECT-
HbIE MEXaHU3MBbI [IATOTe€He3a M KIMHUYECKOe Teue-
Hue AH, B 370l npoOieMe MOXKHO BBIJEIUTH OHO-
JIOTUYECKYIO, TEHETHUECKyI0 M Helipobuonoruye-
CKYIO COCTaBJISIIOIIILE.

Onpedenenue AH xax noauKomnoHeHmHO20
namonozuyeckoeo npoyecca. B cooTBeTCTBHM C
MexayHapoaHoi kinaccudukanun Oonesnedd (10
nepecmoTp, MKb 10): HepBHas anopekcus (F50.0)
— PacCTpOMCTBO, XapaKTepusyrouleecs NpeaHame-
PEHHOI MoTepeil Macchl Teja, BBI3BAHHOM M IOJ-
JIep>)KUBAacMoOW ManueHToM. PaccTpoiicTBo accomu-
upyercss co crenu(uIecko NCUXOoNaToJIoruye-
CKOHM OOS3HBIO OXXHPEHHS W ApsdiocTH (PUrypsl,
KOTOpas CTaHOBUTCS HA30MIMBOM Hieel, U Maiu-
€HTHl YCTaHaBJIMBAIOT IJisi ceOs HU3KUU Tpenaen
Macchel Tena. Tem He meHee, HepBHas (F50.0), wm
TICUXOTE€HHAsl aHOPEKCHS HEPEAKO COMPOBOXKIAET-
cs snu3ogamu Oynumun. Emé onuH moytu mocto-
SHHBI CUMIITOM — 3TO CaMOOTpaHUuYEHHE IOTped-
neHust BoJwl (oymroauncus). Takum obpazom, AH
B COOTBETCTBHHU C KJIACCH()MKALUEH OTHOCUTCA K
PIIII, n motomy — x IIP. Ilpu atom cpenu cnenua-
JINCTOB-MEIUKOB CYIIECTBYET yoexkaenue, 9ro AH
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HE UMEEeT KaKOW-TO OJTHOM, OJHO3HAYHO OIpeaes-
€MOU IPUYUHBL.

[ daydmero MOHMMAHHS CIOKHOCTH TIPO-
OJIeMBI U3yYeHUs 3a0CTpIeM BHUMAaHHUE YHATaTeNei
Ha TaKOM TOBEJCHYECKOM acIieKTe, KaK CBS3b I0-
TpeOaeHUsI I ¢ MOTpedaeHueM Bojibl. C oHON
CTOPOHBI, MTOTpeOIIeHNe YUCTONH BOMBI, KaK W TIO-
TpeOJeHre MUK, SBISETCS CHTYAllMOHHOW II0-
TpeOHOCTHIO, BOSHUKAIOUICH B Pe3yJIbTaTe MHOTHX
¢usnonornyeckux >(PQPEKTOB: MaTepuanbHas Io-
Tepsi BOJBI Yepe3 MOYKH, JAbIXaHHuE U KOXKY, COTPO-
BOXKJIAIOMIAsICSl  YBEIMYEHWEM  OCMOJIUTBHOCTH
KpPOBH, YBEJIWYCHUE TMOCTYIJICHUSI B KPOBH OCMO-
TUYECKH aKTHUBHBIX BEIECTB, Yallle BCETO HATPWS,
MIPUBOJIAIIEE K YBEIIMICHUIO OCMOJISIPHOCTH KPOBH,
MepechbIXaHue CIMU3HUCTBIX IOJIOCTH pTa W JbIXa-
TEJIbHBIX MyTEH B YCIOBUAX HU3KON BIAXXKHOCTH,
Ype3MEpHBI HarpeB KOXKH U T.II., — HE CBSI3aHHOU
¢ npuémoM nuuy. C Apyroi CTOPOHBI, MPUEM IH-
M, COMPOBOXKIACTCSI HEMPEMEHHBIM TOTpeOIICHU-
€M BOJBI, KaK CoJIepiKalllelics B MUIIe, TaK U B BU-
JIe HaIIUTKOB W/HWJIM YHCTOM BOJBI, YTO OOJIE€ryaer
MpOTJIaThIBAHWE THIIU. YCTaHOBJIEHO, YTO Me-
JIeHHOe TOTpebleHne mnumM AaéT BpeMs Ha TO,
YTOOBI BBIMUTH OOJBIIE BOABI BO BpeMs IpuéMa
MUILH, YTO CONpo8odicoaemcs bonee 8blCOKUM 00-
wum nompebieHuem Kaiopuu, HECMOTpPS Ha TO,
YTO JIOTIONHHUTENBHOE MOTPeOIeHE BOJBI BO Bpe-
M MpUEMA MUIIM YCHUIIMBAET PACTKEHHE JKETya-
Ka M IIOTOMY BBI3bIBAET TOSIBICHUE OoJiee ObICTPO-
ro ¥ CWIbHOrO 4yBCcTBa HacwimieHus [21]. Unre-
PECHO, 4TO yBeNH4YeHne 00bEMa MpeIBapUTeIbHON
nopIHMK eApl 3a cuéT J00aBIEeHUS BOJBI 3HAYH-
TEJIHHO YBEIIMYMBAECT YyBCTBO HACHIINIEHUS M CHH-
JKaeT YyBCTBO TOJ0Ja M MOCIeayolee noTpediie-
HHUE KaJlopuil BO Bpemsi o0ea, Toraa Kak morpeo-
JIeHNE IKBUBAJEHTHOTO KOJIWYECTBA MPOCTO BOIBI
B KaueCTBE HAITUTKA JJIS 3alTUBAHUS /bl HE BIHSET
Ha YyBCTBO HachlUleHUs [22]. ABTOpBI 3TOr0 Huc-
CIIEIOBaHMS CJeNall BBIBOJ, YTO YNOTpeOiieHue
MPOAYKTOB C BBICOKUM COJIEp>KaHHEM BOABI OoJiee
3¢ GEKTUBHO CHWXXaeT Mocienyomee mnorpede-
HUE JHEPTUH, YeM YIOTpeOJIeHHe BOIBI BO BpeMs
ensl [22]. Pe3ynbTarhl 3TOr0 MCCIEMOBAHUS OBLTH
B LIEJIOM HOATBepkIeHbl mo3aHee [23]. To ecTs,
cunrtaTth, uTo AH XapakTepusyercs TOIBKO Orpa-
HUYEHUEM MOTpeOJIeHHs MUK, 03HAYaeT BIAJaTh
B 3a0myxnenue. lloatomy AH, mno-Buaumomy,
HY’KHO paccMaTpuBaThb KakK HapylLIEeHHWE, B TOM
YHclie MUTHEBOTO MoBeAeHnd. [luTheBas MoTHBa-
LU, KaK U IHLIEBasi, BJSIETCS BPOXKIEHHOH 0a30-
BOM (hyHKUMEH 1 He TpeOyeT HayueHus [24].

CrnexyeT 3aMeTHTh, YTO YMEHBIIEHHOE TIO-
TpeOJeHre BOAbI YBEIHYHBAECT OCMOJSIPHOCTH
KpOBH B TIEPBYIO0 O4Yepenb 3a CUYET yBETUYEHUS

IJIa3MEHHBIX KOHIIEHTpanui HaTpus. Hanpumep, y
MIOXKUJIBIX JIFOACH KOHIICHTPAIIMUA HATPUSl B CHIBO-
potke kpoBu 142,5-143 MMOJIb/1 OBIITH CBSI3aHBI C
62%-HbIM YBEJINYEHUEM BEPOSTHOCTH IIOCTAHOBKH
nuarfosa rumeptpodust teBoro xxemynouka (I'JDK)
OR=1,62 [95% AW 1,03-2,55]. A KOHLIEHTpaIux
HaTpUsl B CHIBOPOTKE KPOBW BEHIMIE 143 MMOJB/I
Opu1a cBsizaH ¢ 107%-HBIM yBEIHMYEHUEM BEPOAT-
Hoctu I'JDK OR=2,07 [95% MW 1,30-3,28] u
54%-HBIM YBEIMYCHHEM BEPOSITHOCTH CEpACYHON
HemoctarouHoctn OR=1,54 [95% U 1,06-2,23]
[25]. HamoMuHaem, 49To cepaedHas HEOOCTATOY-
HOCTB Bcerga ocioxnseT ¢punan AH, Ho oObscHS-
eTcs OCNKOBBIM Ie(HUIUTOM, a HE BOIHO-
AEKTPOIUTHHIMU HAPYIICHUSMHU.

Emé onHo HapylleHue, Kak IpaBWIIO, COILYT-
crBytoiiee AH — moBbilieHHas ¢u3nydeckas ax-
TUBHOCTB, CIIOCOOCTBYIOIIAsl JOIIOJHUTEIEHOMY
CHIDKCHHIO Macchl Tena [26, 27].

AH comyTcTByeT HapylIeHUEe BOCIPUSATHS TE-
na ¢ (hOpMUPOBAHUEM TICUXUUYECKUX U TTOBEICHYE-
CKHX OTKIIOHEHHH — HECMOTpS Ha SBHYIO MOTEPIO
Macchl Tela W HUCTOLIEHHE, XepTBa aHOPEKCHUU
BOCIPUHUMAET ce0sl KaK TeJo ¢ M30BITOYHON Mac-
COW W TIOTOMY CTPEMHUTCS YMEHBIINTHh €r0 Maccy,
orpannuuB notpebnenune numm [28]. I[loatomy
MoBeJicHue manueHTKu ¢ AH ¢ Touku 3peHus HOp-
MaJbHOTO BOCTIPUSTHS KKETCS MPPANUOHAIBLHBIM
— n30BITKa Macchl Tela HeT, Ooyiee TOro ecTh Jie-
(uIUT Maccel Tena, a B QUHANIC — yrpoXKaroIIui
IeUIT MacChl Teja yKe ¢ TSHKEBIMHA PacCTpOii-
CTBaMH 3JIOPOBBs, HO marueHTka ¢ AH BocnpuHu-
MaeT ce0s Kak CHIIbHO PACIOIHEBIIYIO M MPOIOII-
JKaeT COBEpINATh JEWCTBUSA, HaIpaBlieHHbIE Ha
yMeHbIIIEHHe Macchl Tena. Komruiekc wuppammo-
HaJIbHBIX TIOBEJCHUYCCKUX AKTOB y MAI[MCHTOK C
AH noapo6Ho omnucan, Hanpumep M.B. Kopkunoit
u coanT. [19]. UppaunoHanbHOCTh NOBENECHUS OT-
MedeHna u 'y ¢ CII [29]. ITockonsky AH compo-
BOKA€TCsI YTPOXKAIOIIIM KU3HH CHU)KEHUEM Mac-
Chl Tella OHAa MOXXET paCICHMBATHCA KaK Camo-
MTOBPEXKAAIOLIEE MOBEACHNE, & B COUETAaHUM C Ca-
MoorpaHndyeHueM mnorpedieHus Boasl AH, B ¢u-
Haje, MPOTEeKaIoeM B KpaiiHe TshkEnoi dhopme, —
Kak cyxas roysiogioBka. [Ipu oTcyTcTBUM KBatr(u-
HMpOBaHHOW MenunuHckod nomomu AH wacto
MPUBOJUT K CMEPTH U MOTOMY C TOYKH 3PEHUS
TICUXUATPUH U KPUMUHAIMCTUKU MOXET PaCICHH-
BaThCsA Kak caMOTpaBMHpYHOIIee (camopaspylia-
olee) TOBEJIEHNE, MPUBOAAIIEE K «ITaCCHBHOMY
CYMIIUIY» U, COOTBETCTBEHHO, KaK OJHA U3 (opM
CIL

Crnenmyer 3aMeTUTh, YTO, B OTIIUYUE OT JAPYTHX
CYHMITMIATBEHEIX (peHOTHIIOB, AH ¢ BBICOKOI YacTo-
TOM KoMOpOuAHa ¢ comyTcTBytommmu [1P, Takumu
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KaK PacCTpOMCTBa HACTPOCHUsI M TPEBOTH, obcec-
CUBHO-KOMITYJIbCUBHBIE PACCTPOMCTBA, PaccTpoii-
CTBa JHMYHOCTH, 3JOYTOTPEOIEHUSI TICHXOAKTHB-
HbiMH BemectBamu [30]. [Ipu sTom Hambosnee va-
cteiMu comyTcTBytommMu AH TP Obiy TsOKENBIHA
nenpeccuBHbi amm3on  (40%) wm  obceccuBHO-
KoMIyJbcuBHOE pacctpoiictBo (18,3%) [31]. Ya-
CTOTa TOCJIEAHET0 MOXET BapsupoBath oT 10 1o
40% [32, 33]. Tem He menee, ipu GWAS uccaeno-
Baamu 640 ciaydaes PIIIT mporue 17050 ciydaes
B KOHTPOJBHBIX rpynnax u3 Ounobanka Bemuko-
OpuTaHWW KOMITyJECUBHOE TIepeeaHne u Oyin-
MHUSI IMENTH Oo0Ine TeHOMHBIE BapHaHTHI C HM30BI-
TOYHBIM BECOM M OXKMpEHHEM, Toraa kak mms AH
HaTpaBJIeHUE ITHX aCCOLHALUi OBUIO MPOTHBOIO-
JIO)KHBIM, TO €CTh, OBLIO OOHApPY)KECHO TC€HOMHOE
pasznmuune AH ¢ KOMIyJIBCUBHBIM TepeclaHHEeM U
Oynmmmeii [34].

Takum obpazom, AH, BeposiTHO, TipeacTaBs-
eT co0oil KOMIUIeKC HapymieHHHd (QyHKIHMN TOJNOB-
HOTO MO3Ta — IIEPBUYHBIX, OYEBUAHO CBS3aHHBIX C
BPOXKIAEHHBIM HapyIIEHHEM KJIETOYHBIX CTPYKTYp
TOJIOBHOTO MO3Ta M BTOPUYHBIX, MOBEICHYECKUX
peaknuii, BBI3BAaHHBIX IEPBUYHBIMUA MPUYUHAMU:
HapylleHne BOCTIPUATHS Tela, MOBBIIICHHAS IBH-
rarenpHas aktuBHOCTH, PIIII (anopekcus u Oymu-
MUsl), HapyIICHHE MUTHEBOTO MOBEACHUS, CKIIOH-
HOCTh K COBEpIICHHUIO JIOTIOJTHUTENBHBIX CaMoO-
MTOBPEXACHUN W/WIIH CyHIUJa. 3amyCcK MOBEICHUS
AH MoxeT OBITh CITPOBOLIMPOBAH BHEUTHUMH (ak-
TOpaMH: OIICHKa OKPY)KEHHEM J>KEPTBhI KaK Tela ¢
M30BITKOM MacChl, CPAaBHEHHE CBOETO TeJa C «3Ta-
JIOHAMU KPacoThD» (3Be31bl KOHKYPCOB KpAaCOTHI,
Kykia bapOu u T.11.), MPOCTO MIKOJIBHBIN WM Cpe-
JIOBOW OYJUIMHT, TUIOXWE OTHOIICHUS C POJIUTEIS-
MU, YYUATEISIMHA U T.1. Bc€ 310 mo3Boisier pacie-
HuBaTb AH Kak MyJnbTH(QAKTOPHYIO MATONOTHIO,
koMopOuanyo ¢ CII, u moToMy moOyx1aeT ucKaTh
TeHeTUYEeCKUe MPUIHUHBI, 00eCTIeUHBAONINE BPOXK-
JICHHOE TpeapacnofioxkeHue. Ha mnepBwiid B3riisia
MPOTHBONONIOKHOCTRIO AH siBIIsieTcst OyuMust, HO
Ha caMoM Jienie Oynumust o0opoTHas cropoHa AH,
OpU KOTOPOH MAJUTEIbHBIE TNEPHONBI IHIIEBOrO
BO3JICPIKAHUSI CMEHSIOTCS TIepHoJaMu  OyJIUMHHY,
KOTOpbIE 3aKaHYMBAIOTCS TOJOAOBKOW C LEJbIO
HaKa3aHMs 33 MHUIIEBYIO HEBO3AEPKAHHOCTb.

Pacnpocmpanénnocms AH. Tlpumepno 0,5%
nesodek-nmogpoctkoB B CIIIA mmeror AH, ot 5
no 10% Bcex cimywaeB PIIIl mpuxomurcs Ha
MabuuKoB [35]. Bo3MoOXxHO, 3TO M CBA3aHO C
0COOEHHOCTSIMH ~ CTATHCTHYECKOrO  y4éra, HO
HanOonee THKENas cUTyauus: ¢ 3a00J1eBaeMOCTbHIO
AH nabnronaercs B CLIA, rne B nepuon ¢ 1999
mo 2006 rT. 9HuCI0 TOCIHUTATU3AINHI IO TTOBOIY
PIIIT Bo3pocno Ha 119% cpeau gereit mmamguie

12 ner [36]. B uenom pacmpoctpanénHocts AH
cocraBisieT 1,4% B KEHCKOW CyONOMyJsSIIMU |
0,2% B myxckoii [3, 37]. be3 monoBoit crparudu-
Kalli¥ pactpoCTPaHEHHOCTh aHOPEKCHHU OIICHHBA-
erca B 0,6% [28]. DT maHHBIE MOXKHO TOJITBEP-
IUTh CIIEAYIONUM HaOJI0JeHnEeM, 3a MEpHoa C
1988 mo 2004 rr. B roctiuTanb cBaroit Aanb! (I1a-
pwk, @pannusa) noctymwio 1009 manueHTOB c
AH, myxuuH cpean Hux Obuio Tombko 23. OT
KEHIIUH MYXYHHBl OTIMYAUCh Ooliee MO3THUM
Bo3pacToM MaHudecta AH, y Hux damie, 4eM y
JKEHIIWH, HaOmronancss U30BITOYHBIA Bec B
aHaMHe3e, ¥ OHU peXe COBEPIIAIH TMapacyHIIHI
[38]. Puck pasButns AH Hamboiiee BBICOK cpemu
CIIOPTCMEHOK U JKCHIIMH-UCIIOJNHUTENCH, 0COOCH-
HO TeX, KTO 3aHMMAaeTCsl BUIaMHU CIIOPTA U HCIIOJN-
HUTEIbCKOHN AeSITeIhHOCTHIO, BO3HAT PAKJAIOIIIIMUI
CTpoiiHOE Teno (HampuMmep, TUMHACTHKa, Oer,
0opb0a, TaHIkl, MoaenupoBanue) [39]. Coobrraer-
cs, uro pacnpocTtpanéHHocts PIIIT y cmoprtcme-
HOB-MY>XuuH cocTtaBisier oT 0 mgo 19%, a y
CIIOPTCMEHOK-KEHITUH — OT 6 1o 45% [40]. Emé
oaHOU rpynmoi juy, y kotopbeix PIIII Bctpeua-
FOTCS Yallle, YeM B TOIYJISINHU SBISIOTCS JFOIH,
«CUJALIME Ha THKEIOU nuere». PUCK pa3BUTHSA
PIIIT B aTO# cyOnomymnsmuu Okt B 18 pa3 BeIlIe,
geM y TeX, KTO He coOIrogal HUKakux auetT [41].
B03M0XHO, YTO TPUBEPKEHHOCTH K COOIOIC-
HUIO JIUET, B TOM YHUCJE C LEJIbI CHIKCHUS
JIEUCTBUTENLHO M30BITOYHON MacChl Tella, SBIIs-
€TCsl CHMITOMOM CKpbITO AH.

Cmepmuocmo u CII npu AH. Kak Bapuant CII
AH wu3BecTHa Kak TICHXW4YECKas IMaTOJIOTHS C ca-
MBIM BBICOKUM YpPOBHEM cMepTHocTH cpenu [1P —
~10% [28]. Ilo maHHBIM HEMEIKOTo OIHpO peru-
CTpallid aKTOB TPaKIAHCKOI'O COCTOSIHUS IPH
HaAOJIIOJICHUM B CTallMOHape MaiueHToB 5839 ¢
PIIIT (3569 cmyuaeB AH, 363 — Oymumus, 1907 —
PIIIT 06e3 nuMarHOCTHPOBAHHOTO 3a0OJIEBAHMUSA)
CTaHJApTU3UPOBAHHBIN KOA(PPUIIMEHT CMEPTHOCTH
B cyomonynsiiuu manuesTos ¢ AH 5,35 u 1,49 nns
Oynmumun. Ho Tonpko mpu OynuMUM CyHIIUAAIb-
HOCTh OKazajlach OAHO(AKTOPHBIM MPEAUKTOPOM
0oiee KOPOTKOTO TEepHOoAa BpPEMEHH OT Hadaja
3a0oneBaHusl 0 CMEPTH, TOTAa KaK IMalUeHTHI C
AH B OCHOBHOM yMepiH OT €CTECTBEHHBIX IPH-
4guH, cBs3aHHbBIX ¢ PIIII [42].

[Ipu Habnronennu B Tedenue 40 yer y manu-
eHToB ¢ AH cpenHeB3BelIEHHBINM MOKa3aTeNb
CMEpPTHOCTH OT BceX NMpuumH cocTtaBui 4,5 [95%
AN 4,1-4,9]. Tem e menee, npu AH puck cmept-
HOCTH OJIMHAKOB JIJIs1 OOOUX ITOJIOB U 3TO HECMOTPS
Ha TO, 4TO aHOpekcus B 70 pa3 warie BcTpedaeTcs
cpenu >KEHIINH, 4eM cpenu Myx4uH. [lcuxmnatpu-
Yyeckasi KOMOPOUIHOCTh BhIsiBIicHa y 47% narueH-
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TOB C aHOPEKCHEW Ha MOMEHT ITOCTAHOBKH JHArHO-
3a. KomopbugHocts ¢ [1P Obina cBsizana ¢ yBenu-
yenueM 10-nmetHeit cmepTHOCTH B 1,9 pa3 mo cpas-
HEHHIO C TaIrueHTaMu 0e3 KOMOPOUIHOCTH | ¢ 4-
KpaTHBIM YBEIWYEHHEM CMEPTHOCTH TpU paHHEU
JUarHOCTHKE aHOPEKCHH B Bo3pacte 625 net. Ha
camoybmiictBa mpunuioch 13,9% Bcex cmepreit
MalMeHTOB ¢ aHopekcuen. M naxke puck cMepTu oT
€CTECTBEHHBIX MPUYMH ObLI Bhime B 3,8 [95% U
3,4-4,2] pa3za, yeM B nonyJssinuu [43]. 1o MHeHuUI0
J. Holl-Denoma (monienT yauBepcutera BepMonT):
«JIromn ¢ aHOpEKCHEH COBEPIIAIOT CaMOyOHIICTBA
puMepHO B 57 pa3 4aile, 4eM B aHAJIOIMYHBIX
TpyNax HAceJeHHs, He CTPaJaloINX aHOPEKCH-
et [44].

[Ipu metaananuze 41 xoroptsl u3 40 pereH-
3UPYEMBIX HCCIIEJOBaHMM, OIMyOJIMKOBAaHHBIX B
nepuoj ¢ 1966 mo 2010 rr. y xeniuu ¢ AH Bepo-
ATHOCTh TPEKAECBPEMEHHOH CMEpPTH OT JII0OOH
npuuuHbl ObuIa B 5,2 [3,7-7,5] pa3a Belliie, a Bepo-
STHOCTHh camoyouiictBa — B 18,1 [11,5-28,7] paza
BBIIIIE, YeM Y JKEHIITUH B Bo3pacTe 15-34 et B 00-
med nonyisauud. [Ipu 3TOM aBTOpBL OTMEYArOT,
YTO PUCK MPEXKIEBPEMEHHOW CMEPTH OBLI CaMbIM
BBICOKHIM B HCCJIEIOBAHHUSAX C YYACTHEM IOMKHIIBIX
Joel, XOTsS W HPUCYTCTBOBAJIO cMelleHHne (ak-
TOPOB, CBSI3aHHBIX C JieueHueM [45].

WuTepecHo dTO, mepel IMOMBITKOW COBepIIe-
HUS CyHIUa KepTBbl AH MONHOCTBIO H30IUPYIOT
ceOsi OT oOIIecTBa, a JJIsl COBEPILICHUS CyHIIUAa
WCTIONB3YIOT PaJfKaIbHBIE U HAAEKHBIE METOJBI,
TakWe KaK TPBDKKU TOJ TOe3[, MPOTIIaThIBAHHUE
YUCTSIINX CPEACTB M camocoxokeHue [46]. To
ecTh, AH kak BapwaHT CaMOMOBPEXIAIOMIETO TO-
BEJICHUSI, SIBIISIETCSI TPOTUBOMOIOKHOCTHIO CIT mutg
0e3 AH. B oOmieii monyssiuu CyWIUABI 3HAYH-
TEJBHO Yallle COBEPIIAIOT MY>KYMHBI, YeM KCHIIH-
HBI, YTO SIBHO CBSI3aHO C HAKOIUIEHWEM B WX T€HO-
Max CHJIBHO Pa3IMYaroIIuXCs KOJIMYECTBEHHO TaT-
TEPHOB MOJUMOP(HBIX TEHOB, aCCOIMUPOBAHHBIX C
CII (y myx4uH — 0oJblle): rpymnia HOTUMOPHHBIX
TCHOB, JIOKAIM30BaHHBIX Ha Y-XpOMOCOME MYXK-
YMH, W TPyMIa TOJIUMOPPHBIX TEHOB JIOKAIH30-
BAHHBIX HA €IMHCTBEHHON X-XpOMOCOME MY’KUUH,
TO €CTb, HE UMEIOIINX AUKOTO (HOPMAaJIbHOTO) all-
Jenst B TEHOMax MYK4dH. [Ipu 3TOM MyKYUHBI
COBEpIIAIOT CYUIU/BI, KaK MPaBMIIO, Ooyiee xKecTo-
KHUMH ¥ HagEKHBIMH CIIOCOOAaMH, YeM >KCHIIMHBI
[47, 48], To cynuma npu AH — npenmyiecTBeHHas
Y4acTh KCHIHH.

Anopexcust u CII. Ecnu noHUMaHue, 4To CyH-
U ABJSieTCs MyJIbTU(AKTOPHOM MaTojoruel mo-
SIBUJIOCh OTHOCHTEIILHO HEJAaBHO M HAaXOJWTCS B
CTaIuW aKTHBHOTO (DOPMHPOBAHUS, TO AHOPEKCHUS
SBJISIETCS SIBHOM NATOJNOTHEH, colualbHas 3HAYU-

MOCTh KOTOPOH BBICOKA, ITOCKOJBKY TMOpakaeT
MOJIOAYIO, B OCHOBHOM >KEHCKYIO, 4acTh Hacele-
Husl. Ha mepBbIil B3TIs11 3TO HE IO3BOJISIET OTHECTH
AHOPEKCUIO0 K MYyIbTH(AKTOPHBIM 3a00JIEBaHUSM,
pa3BUTHE KOTOPHIX HAYMHAETCS B Oojiee IMO3THEM
Bo3pacte. Y crapbix mofeil AH MoxeT sBIsITbCs
(hopMoil TaCCHMBHOTO CyWIHIa, HampuMep TpH
necsTmwiieTHeM HaOmoneHun 601 moxxuioro marm-
eara ¢ AH (nmo kputepusim DSM-1V) 6110 3ape-
ructpupoBaHo 40 cMmepreli, oOycnoBiaeHHbIx AH,
CTaHIAPTH3UPOBAHHEIN KO3(P(OHUIIMEHT CMEPTHOCTH
(SMR) B aro0it koropte coctaBuin 10,6 [95% AU
(7,6-14,4)] [49]. Hns nromed crapiie 65 et
CMEPThH OT aHOPEKCHH / HelOeNaHusI BUIANMO SIBIISI-
eTcsl ropaszgo OoJee 4YaCTBHIM SBICHHWEM, YeM 00
3TOM MPHUHATO AyMaTh.

IIpn nepBuunHoM aHanmuze 2218 wuccriegoa-
HUW, U3 KOTOPBIX IJIS1 JaJbHEHIIEro MOIHOTEKCTO-
BOTO M3y4eHHs ObuTM oToOpaHBl 146 mccnenoBa-
HUM, 58 myOnuKkanuidi OKa3aluch COOTBETCTBOBAB-
IIMMH KPUTEPHSIM TpreMiieMocTr. B 3aBucumoct
OT MecTa JKHTEIbCTBA PACIpPOCTPAaHEHHOCTH aHO-
pexcuu / Hemoenmanusi BappupoBana ot 0,20 g0
55% cpenun UL, TPOKHUBAIOLIUX B COOOIIECTBE, OT
5,8 mo 61% cpenu nuIl, HAXOIAIIMXCS HA CTAIHO-
HapHOM JiedeHuu, oT 13 no 63% — B cranuoHap-
HBIX ycJoBHAX M oT 6,6 n0 26,6% — B nmpyrux
YCIIOBUSIX (CMEMIaHHBIX U aMOYJIaTOpHBIX). ABTO-
pBl COOOINAIOT, YTO TOTEpsl almneTuTa B IIEJIOM
yBenmunBayia puck cmeptu Ha 30-35% [50]. Ko-
HEYHO, OJTHOM M3 OKUJAEMBIX IPUYHH ObLIIa OHKO-
MATOJIOTHUS, HO CIydyau OECIPUYMHHOW aHOPEKCHU
y UL cTapiie 65 JeT B 3TOM MCCIIeI0BaHUH TaKKe
OBUIH OTMEYEHBI. becipUYrHHAS aHOPEKCHS Y JIUIT
crapiie 65 NeT MoJydYmiia Ha3BaHUE «CTapyecKas
aHopekcus» [51]. B oTnuumu oT MOJIOABIX KEPTB
AH, y KOTOpBIX, MO-BUIUMOMY, €IWHCTBEHHON
MIPUYMHON OTKa3a OT THIIHU SBISETCS BOCIPHUITHE
ce0st KaK YeroBeKa ¢ M30BITOYHOW Maccoi Temna, y
CTapUKOB aHOPEKCHS / HeJOeaHue MMEET CIIEKTp
BITOJIHE TIOHATHBIX NpU4MH. Cpeau TaKOBBIX Ha3bl-
BalOT NPUEM JKU3HEHHO HEOOXOAMMBIX JIEKAPCTB,
MOJIABJISIIONINX ~ aNlleTHT /WM  M3BPAIIAIONINX
BKYC €JIbl, TICHXOCOIMaJbHbIC TPUYWHBI, Jerpec-
CHIO, M3MEHEHMs B IHUIIEBAPUTEIILHONW CHCTEME
(camkeHne 0o0pa3oBaHUS CIIOHBI, HOIIEHHE 3y0-
HBIX MPOTE30B, peduitoKc-330(arut, 3adoyieBaHUsg
nedeHu U T.11.) [52]. OueBUIHO, YTO CPeaU TOXKH-
JIBIX JIIOAEH MOTYT OBITh W JIMIA, Y KOTOPBIX Ode-
pennoit penuaus AH npuméncs Ha NOKUIONW BO3-
pact. TeM He MeHee, MOKHO CAeIaTh BBIBOA, YTO Y
OXKUIBIX Jmoniel AH siBnsieTcst OTKpBITO# hopmoit
«ITaCCUBHOTO CYHIIH]IA.

Takum 00pa3oM, YYUTHIBasi BBICOKYIO CMEPT-
HocTh mpu AH, B 3HauMTeNnbHOW 4YacTH oOecrie-
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YCHHYI0 COBEpIIEHHEM CYHUIHIOB, JOMYCTHMO
cuntatb AH pa3HOBHIHOCTBIO CYHIHAAIHHOTO
(dhenoTHmA.

Tenemuxa AH (AH xax myromugpaxmopnoe
3abonesanue). VI3 IpeapIAyIIETO U3T0KCHHUS MOXK-
HO TIOHATH, uT0 AH sBISETCS MOMMATHOIOTHYHBIM
3a0o0meBaHNEM, TEM HE MEHEe, CUUTAeTCs, UTO Te-
HETHYECKHE W HE CBSI3aHHBIC C HACJIEACTBEHHO-
CThIO (DaKTOPBI OKpPYKAIOMIEH cpelapl OOBSCHSIOT
74% u 26% BapmaruBHOCTH cuHApoMa AH coor-
BeTcTBeHHO [53]. B mpyrom ucciemoBaHuu poib
TCHETHUECKUX HapylleHui kak npuuuabl AH ome-
HeHa mpuMepHO B 33-84% ciyuaes, HEpBHOU Oy-
mumun — B 28-83%, u B 41-57% — KOMIyIbCHB-
Horo mepeenanus [54]. U3 mpueaénHoro mepe-
YHUCIIEHUS] CTAHOBUTCS TOHSATHO HECMOTPS Ha TO,
YTO MEPHOABl OYTUMHUH M KOMIYJIHCHUBHOTO TIE€pe-
elaHusl TIEPEMEKAIOTCd C TEepUOJaMU PE3KOTro
orpannyenus npuéma numy npu AH u Hepenko
SIBISIFOTCS. HEOTHEMJIEMOM 4YacThi0 3TOH MATONO-
THH, OHM MOTYT BCTpEUaTbCs KaK CaMOCTOSITEIb-
ueie popmel PIIII. U 3T0 HEOOXOAUMO YUHUTHIBATD
mpu auddepeHIaTbHON TUATHOCTHKE ITHX CO-
CTOSIHUI.

PIIIT BcTpeuatorcs yarnie, ueM AH, Hampumep,
mpu orpoce 877 CTYIEHTOB METUIIMHCKOTO (a-
kyneTeTa (746 neBymiek m 131 1oHomei; 559 —
MJIaAmMX KypcoB u 318 — cTapmux) ¢ IOMOIIBIO
ornpocHuka EAT-26 (D.M. Garner Eating Attitudes
Test — 26 B agantanuu O.A. CkyrapeBckoro u
C.B. Cusyxwn) PIIII 6510 BEIsIBIEHO ¥ 144 (16,4%)
PECTIOHJICHTOB, CTATUCTHYECKH 3HAYMMO 4Yaile y
nesymiek (18,2%; p<0,001) u ygammxcs MiIaIimx
kypcoB (18,2%; p=0,006). Ilpu 3TOM BBICOKAS
cymma OamnoB (61-75) mo EAT-26 omnpenensinacsk
y JABYX CTYAEHTOK, MoBbImeHHas (46-60) — y 10
(oMH 1OHOIIIA U JIEBSTH JIEBYIIEK), YTO COCTABHUIIO
1,37% (0,76% y ronomeit u 1,47% y neByliek;
p>0,05). [yis 3TUX CTYACHTOB OBLIO XapaKTEPHO
«YpneueHne pgueramMmm» U «CTpemileHHE TIOXY-
JeTb», C MaKCUMaJIbHBIMU OajylaMH IO COOTBET-
cTBytonuM TkamaMm [55]. To ecTb, OHM COOTBET-
cTBOBaNIM Kputepusam nepBoi crtaaun AH. Kax
BUAMM, B 3TOM HCCIICIOBAHUM OBUIN IOJYYEHBI
yacToThl BcTpeuaemMoctd AH, comocraBuMbie c
MPOIMTUPOBAHHBIMU BBIIIIE PE3yNbTATAMH IIOIY-
JISIMOHHBIX uccienoBannii M. Galmiche u coasr.
[3] u F.R. Smink u coagr. [37] — 1,4% u 0,2% ans
KEHIIMH U MY>KYHH, cOOTBeTCTBeHHO. CorocTas-
7511 9TH HaOJIOJIeHUS C JOCTaTOYHOM JoJiel yBe-
PEHHOCTH MOXKHO YTBEP)KAATh, YTO MOMYJISLIUOH-
Has yacToTa BctpedaeMoctdt AH B mienom cooTBert-
CTByeT paBHoBecuio Xapau-BaitnOepra. Taxxe
JOMYCTUMO CAEJaTh BBIBOJ, YTO IPYyIIa BO3MOXK-
HBIX MTOTMMOP(HBIX TE€HOB, KOTOPbIE MOTYT OBITh B

nepcneKkTuBe accouuupoBansl ¢ AH gocratouno
OoJbliasi ¥ CHIIBHO pacipesiefieHa B MOMyJISIHHY, a
npobsiemsr PIIII mosiBisitoTcst y TeX, y KOTO B Te-
HOME TPOM3OIUIO0 3HAYMTEIFHOE HAaKOIUICHHWE CO-
OTBETCTBYIOIIMX MOJMMOP(QHBIX T'eHOB. TO ecTs,
PIIIT B mtemom 1 AH B 9acTHOCTH TIPEICTaBIISIOT
c000H TOJINTEHHYIO TTATOJIOTHIO.

Bonbmioit nHTEpEC MpeACTaBIsAIOT ABE HEAB-
HUe MyOJMKaluKM, B KOTOPHIX Obla HCCIIeOBaHa
cBsi3b AH ¢ mouHOM Temomep. B mpupuTeTHOM
uccienoBanuu (oaaHo B pepakiuio 13 mas 2023
r., onmyonukoBaHo 1 uronst 2023 r.) 44 manueHTKu
¢ AH B Bo3pacte ot 13 mo 19 met, He UMeBIIHE B
aHaMHe3€ KaKuX-JTH00 OpraHmYecKuX 3a00eBaHmit
TOJIOBHOTO MO3ra, IICHXHYECKHX 3a00JIeBaHUi
(OumonspHOE pacCTPOICTBA, PACCTPOWMCTBA IIH30-
(hpEeHHYECKOTO CIIEKTpa, YMCTBEHHAs OTCTaJOCTh,
NprUeM TCHUXOAKTUBHBIX BEIIECTB, MeTaboynye-
CKUH paccTpoicCTBa (Takue KakK caxapHbId quader
WiIn 3a00JIeBaHUS TTUTOBHIHOHN JKEJIe3bl), IMPOXO-
NuBIIWE JieueHue B nepuof ¢ 1 susaps 2015 r. mo
31 nexabpst 2018 r. B OTAETICHUN CTallMOHAPHOTO
nedeHus: monpoctkoB ¢ PIIII merckoit OOMBHUIIBI
«Cadpa» B MemurmuHckoM meHTpe «llmba» B
Tenb-xa-Illomepe, U3pawnis, ObuTH MOApa3aeicHbI
Ha JBe noAarpynmnsl: 26 nanueHTtok ¢ AH mpu xo-
TOpOil HAOIIOAAIOCH TOJIBKO OTpaHUYCHHUE MTpreMa
mum 1 18 mamuentoxk ¢ AH ¢ orpanmdeHnem
MpreMa MUY, JTOTOJHUTEIHHO MPaKTHKOBABIINX
OUMILEHUE OT ONPUHATON muiu. Y Bcex 44 manu-
€HTOK TIPOTHB 22 MAIUeHTOK U3 TPYIITEI KOHTPOIS
OBUIO OOHAPYKEHO YKOPOUCHHE TEJIOMep, CTaTH-
CTHUYECKH 3HaunMoe y 18 ManmueHToK, MpaKTHKO-
BaBIIMX OYMILEHUE OT HpuHsITOM nuuwm [56]. Bo
BTOPOM HCCIIEZIOBaHUN (MyONMKanus B aBrycTe
2024) B pe3yibTare CpaBHEHUS AJIUHBI TEIOMEP
452 mauuentoxk ¢ AH nporus 411729 ciayuaeB u3
TPyHOIBl  KOHTPOJIA B pe3yibTare IPUMEHEHUs
MEHJICJIEBCKON paHIoMu3anuyd (BapuaHT JIBYHa-
MPaBIEHHOTO JBYXBHIOOPOYHTO TOAXO0NA), JUIMHA
TeJI0MEp 3HAYUMO OTPHUILATEIBHO KOPPENUpOBaia ¢
AH omgnonanpasmenasiM obpazom (p=0,017) [57].
OTH faHHBIE TO3BOJISIOT MPEANOJIOXKUTh, YTO Y
OosbHBIX ¢ AH mMeeTcst CKIIOHHOCTB K YKOpoue-
HUIO TEJIOMEpP TI0 MepPe YTHKEIECHUS UX COCTOSTHHS.

Hacnenyemocts PIIII BeIsIBIIEHA B pe3yJib-
TaTe KaK CEMEWHBIX, TaK U OJM3HELOBBIX UCCIIE-
JIOBAaHUU | siBIIsieTCS MHOTO(dakTOopHOH. ['eHeTH-
YEeCKUM KOMIIOHEHT pPAaCIIEHUBAETCS KakK OOIImit
111 AH u Oymumun [58]. Ilpu oGcnemoBanuu
1831 poactBenHuka 504 mpoOGaHIOB € TOMO-
IO JIMYHBIX CTPYKTYPUPOBAHHBIX KIIMHHYE-
CKHX MHTEPBBIO M CEMEHHON MCTOPUHU OBLIO BBI-
SIBJIEHO, YTO TOJIHBIX W YaCTUYHBIX CHHIPOMOB
AH Op110 OOJIBINIE ¥ POJICTBCHHUI] KaK aHOPEK-
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CHUYHBIX, TaK M OyTuMHYHBIX TTpoOanmoB. OTHO-
CUTENBbHBIA PUCK JUIsI Pa3BUTHUSl MOJIHOTO CHUH-
npoma AH coctaBun 11,3 u 12,3 y poactBeHHuUI
AHOPEKCUYHBIX M OYJIMMHYHBIX MPOOAHIIOB CO-
OTBETCTBEHHO. Y POJICTBEHHMI] HCIBITYEMbBIX
Oynumust BcTpevanach yamie, yeM AH, cooTser-
CTBYIOILIIME OTHOCHUTEJbHbIE PUCKH AJIs OyIMMHUHU
coctaBmsuin 4,2 u 4,4 Wil PpOACTBEHHHI] IIPO-
O6annoB ¢ AH u HepBHOH OynuMMuell cOOTBeT-
CTBEHHO [59].

Pesynomamor GWAS' uccnedoeanuii. Tlouck
TeHOB TpenpacnojiokeHnss Kk AH Owpim Hawyar B
1977 r. ¢ uzydenus accoumanuu AH c cepoTonu-
HOBBIMH perteniropamu [60, 61] u He mpuBET K
MOJYYCHUIO YOeIUTENbHBIX PE3YJIbTaTOB A0 CHX
nop. Hampumep, B pesynbprare nposeaenus GWAS
Ha OCHOBE CTaHJApPTHOIO aHallM3a acCOoLHMaIuil ¢
MOCJICAYIOUIMM METaaHaIU30M II0 BCEM KOIropTam
uccnenoBanua 3495 ciydaeB HEpBHOW aHOPEKCHUU
B cpaBHeHHMH ¢ 10982 nuIl KOHTPOJBHBIX TPYIII
Oputm BbIsBIeHBI 10641224 SNP u BapumanToB
BCTaBKa-JeNie[Hsl C He3HAYUTENbHBIMU YacTOTAMH
amteneit >1%. B pesynbraTre aBTOPHI BBISIBIIIH
OJIMH 3HAYMMBIN JIOKYC, accouuupoBaHHblii ¢ AH,
Ha 12-i1 xpomocome (rs4622308) B obnactu, rme
panee OblT OOHApyXeH JIOKYC, CBS3aHHBIA C ca-
XapHbIM auadberoM 1-ro THMA U ayTOMMMYHHBIMH
3a0oseBaHusAIMH. Takke ObUIM BBISBJICHBI 3HAYH-
MBbI€ TOJIOKHUTEIbHbIE TeHETHUECKUE KOPPEISIUH
Mexny AH u mmsodpenued, HEBpOTH3MOM, YPOB-
HeM 00pa30BaHMs U COAEP)KAaHMEM XOJeCTEpHHA B
JUIONPOTENHAX BBICOKOW IUIOTHOCTH, a TaKKe
3HAYMMBbIE OTpHIATEIbHbIE T€HETHYECKHE Koppe-
msiun Mexxny AH m mHIaekcom maccel Tena, KOH-
LEHTPauUsIMH MHCYJIMHA, TIIOKO3bI M JINIHIHBIMH
¢deHoTHaMu. BBISBICHHBINH JIOKYC TEpEKphIBAJICS
¢ mectblo reamu IKZF4%, RPS26°, ERBB3*,
PA2G4°, RPL41° u ZC3H10’. Ho 3HaunMBbIe acco-
nuanuu ¢ AH Obutn 0OHapy>KeHBI TOJBKO AJIS TeHa
RPS26, mporHo3mpyemas 3KcIIpeccrus KOTOpPOTO

IGWAS — genome-wide association studies, MoJHOT€HOMHBIH
MOUCK aCCOLUALINM.

Ten IKZF4 KOIUpYeT OeJIOK IMHKOBBIX MaJibLIeB, MOJCeME-
ctBO 1A, unen 4 — dakrop Tpanckpumnuuu (OMIM *606239).
3Ten RPS26 xomupyer 40S puGocomuslii 6enok S26 (OMIM
*603701).

“Ten ERBB3 koaupyer 6enok ERBB3 cemeiicTBa penentopos
MHUIEPMATBLHOTO (PakTOpa POCTa PEeleNnTOPHBIX THPO3WHKITHA3
(OMIM *190151).

Tern PA2G4 xommpyer PHK-cBssbiBatommit 6emox PA2G4,
YYaCTBYIOIIMH B perylsluu pocta U cOOpke pHOOCOM
(OMIM *602145).

Tem RPL41 xomupyer Genok RPL41 — 60S puGocoMHBIM
6enok La1 (OMIM *613315)

Ten ZC3H10 koaupyer 6enox ZC3H10 — perynupyer aauro-
TCHE3, KOHTPOJIMPYS TPAHCIALNWIO W B3amMojeicTBue F-
aKTHHA/MUTOXOHJpHIT [62].

oTpuIaTeIrHO KoppenupoBana ¢ UMT, Becom u
OKPY>KHOCTBIO TaJuu [63].

[lo mHeHUIO OuYeHb OONBIION TPYNNBI aBTO-
poB, kpome reHa RPS26 xmoueBbIM reHoM AH
MoskeT ObITh reH DALRD3® [64, 65]. B emé omqaom
HCCIE0BAHUH, OCHOBAaHHOM Ha MOJEIH TEHETH-
YECKM BMEHEHHOW JKCIPECCUM W CIUIAWCHHIA U3
14 TkaHel, C WCIONIB30BAaHHEM albTCPHATHBHBIX
BecoB crmiaricuara MPHK, 6enkop m MPHK st
HaeHTU(HUKAITIN TEHOB, OCIIKOB M TPAaHCKPHIITOB,
CBSI3aHHBIX ¢ puUckoM AH ObutO0 maeHTHHUITHPO-
BaHO 134 reHa, Uil KOTOPBIX MOCIE KOPPEKLIHU
MHOKECTBEHHBIM ~TECTUPOBAaHHEM TI'€HETHYECKU
npeackazanras skcnpeccus MPHK, deteipéx Gen-
KOB U 16 adbTepHAaTHBHO CIUIACHPOBAHHBIX TPaH-
ckpuntoB Obuta accoruupoBana ¢ AH. U3 srtoit
BBIOOPKH TIPH JaNbHEHIIEM CTAaTHCTUYECKOM aHa-
nu3e ObUTO BBIIENEHO 97 TeHOB, HE3aBUCHMO CBS-
3aHHbIXx ¢ AH. Ho B pesynpTaTe nampHeimiero
aHaJlM3a ¢ TIOMOINBI0 TOHKOTO KapTHpPOBaHUA yOe-
JTUTENbHBIA pe3ybTar, AJ KOTOPOro CBS3M IIO-
BBIIICHHOM M€HETUYECKHU MPEICKa3aHHOM 3KcIpec-
cun MPHK koppemupoBamm ¢ AH, Ol momydeH
TONBKO 1si TeHa WDRG’. Kpowme Toro, Obu1 BBIZIC-
JIeH pAJ T€HOB-KaHAWIATOB, KOMUPYIOUINX OEIKH
nmMmyHHOU cucteMbl: MSTI (OMIM *142408, rew,
KOAMUpYIOMUK Oeslok 1, CTUMYIUpYIOmUi Makpo-
¢darn), TREX] (OMIM *606609, reH, koaupyto-
il 6enok 3-TpaiM-pernapupyroniyo 3K30HyKIIe-
azy 1), PRKAR2A (OMIM *176910, reH, kogupy-
ol peryisatopayio tAM®-3aBucruMas mpoTe-
uHkuHazy tun I, ameda), PROSI (OMIM
*176880, reH, KOAMPYIOIUI NMPOTEUH S — BUTa-
MUH-K-3aBUCHMBII O€JIOK TIa3Mbl CHCTEMbI KOa-
TYISIMOHHOTO TeMocTa3a) [66]. Kpome Oemnok-
KOJMPYIOMHX 0o0JacTell TeHOB MaTtoreHes 3adose-
BaHMI MOXET OBITh CBSI3aH U C HEKOJUPYIOIIUMH
y4acTKaMH, HampuMep, UHTPOHHBIMU OOJACTSIMHU.
B kauecTBe TakOBBIX HalJICHBI aCCOIMMPOBAHHBIC
¢ AH wunrpoHHble oGmactu reHoB SOX20T"

8Ten DALRD3 komupyeT GelOK C JOMEHOM CBA3BIBAHHS
antukogoHa DALR, aHanoruuHeiM J0OMEHY aMHHOAIMII-
TPHK-cunTeTas knacca la, yuacTByrolmux B METHIMPOBAHUM
JHK (OMIM *618904).

SWDR6 — reH, KOIUPYIOLUIMHA OIHOMMEHHBII Oenok, coaep-
kauuit - WD-noBTopel. WD-IOBTOpEI — 3TO  MHHHMAaJIbHO
KOHCEpBaTUBHBIE YYacTKH HpuMepHO u3 40 aMHHOKHCIOT,
OOBIYHO 3aKIIOUEHHbIC B TIMIMH-TUCTUAMH W TPUNTO(DAaH-
aclaparvHOBYIO KHCJIOTY, CIOCOOCTBYIOIIHE 00Opa30BaHUIO
TeTEPOTPUMEPHBIX ~ WJIM  MYJBTHOCIKOBBIX  KOMILICK-
coB. benku, mpunamiexamue Kk cemeiictsy WD-moBTOpOB,
YYacTBYIOT B Pa3ziIMUHBIX KIETOYHBIX Ipolleccax, BKIIOYas
KJIETOYHBIN LUKJI, IepeAayy CUTHAJIOB, arloNTO3 U PEryJIsIuio
renoB (OMIM *606031).

[TepexpriBarommiicss Tpanckpunt SOX2O0T npeacraBisieT
coboii imuHHYI0 Hekoaupytomyro PHK, coxmepxamryro 1o
MeHblIed Mepe 5 ok30HOB. 'eH SOX2 sBisieTcst peryisiTo-
pom Heiiporenesza (OMIM *616338).
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intronic  (rs9839776) u PPP3CA' intronic
(rs17030795) [67].

HecmoTpsi Ha BBICOKMI TEXHOJOTMYECKUMA
ypoBeHb GWAS wuccnenoBaHuil WX pe3ysibTaThl
BBI3BIBAIOT OOJbLIC HEJOYMEHHUE, YeM NpUHSITHE.
CBs13aHO 3TO C OTCYTCTBHEM IIOBTOPSIEMOCTH pe-
3yapTaToB. Ilo kpaliHell mepe, pU U3YyYEHUU JIU-
TepaTypbl 0 GWAS uccnenoanusix npu AH nam
HE yJAIIOCh HAWTH XOTS OBI ABYX paboT, B KOTOPBIX
Obuta Obl HalimeHa acconuanus ¢ AH ogHux u tex
XKe TMONUMOP(HBIX TEHOB. MBI CyMmMenu HaWTH
TOJIBKO JIBE He3aBUCUMBIC paboTsl — H.J. Watson u
coarT. (2019) u N. Berthold ¢ xomneramu (2022) —
B KOTOPBIX aBTOPHI COOOIIAIOT O JBYX I'€HAX, ac-
COLIMMPOBAHHBIX O00CHMHU pabOUYMMH TPYIIAMH C
AH B pesynbrate GWAS uccnenoBanusi: CADM
(TeH, KOIUPYIOMHKA OETOK KJICTOYHOW anre3uH —
OMIM *605686) u NCKIPSD (reH, KOIUpYyIOIIUii
NCK-B3auMOICHCTBYIOIIMI OCJIOK ¢ ToMeHOM SH3
— perynupyeTr oOpa3oBaHHe TPyOOUeK B KIIETKaX
SHJIOTEIUS W, BO3MOXHO, aHruoreHe3, OMIM
*606671) [64, 68]. Ilpu sTOM, €ciiu B KayecTBE
HanOoJiee BEpOSATHBIX M€HOB-KaHIUIATOB, acCOLU-
npyemeix ¢ AH, N. Berthold ¢ xomreramu. Ha3bI-
BaroT reubl CADMI w NCKIPSD, o H.J. Watson ¢
coaBT. — eenvl CTNNBI1 (kogupyer kareHUH Oeta-
1, ABIAIOIUIICS YaCTBIO aATr€3HOHHBIX COEAHMHE-
Huii, OMIM *116806) u DAGI (komupyer aucrt-
POTJIMKaH, PElenTop, CBA3BIBAIOIINI OENKH BHE-
KJeTouHoro Marpukca, OMIM *128239).

Bo3MoxHO, 3TO CBSI3aHO C T€M, YTO aBTOPHI
WCTIONIb30BAIM pPa3Hble METOJbl CTATHCTUYECKOTO
aHajM3a TEHOMHBIX AaCCOLMALMH C CHUMIITOMaMH
AH. TIloatomy OoJjbliee OBEpHE€ BBI3BIBAIOT
GWAS uccnenoBanusi, B KOTOPBIX TOTIOJHUTEIHHO
u3ydaycs npoduib SKCIPECCHH T€HOB-KaHANIATOB
nwim XoTs1 Ob1 ipodrute metunupoBanns JJHK. Xo-
T4 1 HacneayemocTs AH oreHnBaeTcs Kak BBICO-
Kas, nmarrepH MetminpoBanus JIHK Tarxoke Hacie-
nyeMm, Oormee TOro, OH MOXET MOANEPKUBATHCS
JUIMTENILHO, €CIIM BHEIIHUH (pakTop, monaepxuBa-
FOIIMNA MATOJOrMYECKU MAaTTEPH METHIMPOBAHUS,
IIOCTOSTHHO MPHCYTCTBYET B OKpYXKaroLEH cpene,
MOCKOJIBKY B JJAHHOM KOHKPETHOM CIIy4ae MOKET
SIBISITBCSL OOBIYHBIM KOMITOHEHTOM muiu. Coort-
BETCTBEHHO, ecnu pa3Butue AH cBsizaHO HE ¢ H3-
MEHEHHEM HYKJICOTHIHBIX MOCIENOBATEILHOCTEH,
a C M3MEHEHHEM YPOBHS 3KCIIPECCHH BCJEICTBUE
runep- uiau runomerunuposanus JHK, To ects

PPP3CA — ren cyObemununpl anbha-u30(GopMbl KaabIy-
HeBpHHa (cepHH/TpeoHuH-0eNoK (ocdarassl 2b kaTanmuTHue-
ckoll cyObemuHuIbl Anbda-uzopopma), mocaeaHss odpasy-
€TCsI B pe3yJIbTaTe albTePHATUBHOTO CILTAWCHHTA U YIaCTBY-
eT. DKcIpeccHs JTOMUHAHTHO-HETaTUBHOTO MYTAaHTAa KalbIlH-
HeBpuHa mojaBiser AU(MOEPEHIMPOBKY H THICPTPOPHIO
muonuToB (OMIM *114105).

SMUTCHOMHOHN pEeryJsLuel, accouuanus ¢ KOH-
KPETHBIMU T€HaMHU U HE MOXKET ObITh 0OHApYKEHA,
MTOCKOJIBKY OHA He cBsi3aHa ¢ SNP. OTH CIOKHOCTH
¢ npoBeneaueM GWAS wuccrnenoBaHuid B OICHKOM
UX PE3yNbTaToB, B TOM 4YHCJE CBSI3aHHBIE C He-
OONBIIMMY BBIOOPKAMU, SITUCTATHYECKUM B3aUMO-
JIEUCTBHEM, BO3MOXXHBIM CETEBBIM B3aUMOJECH-
CTBUEM TEHOB, IPU KOTOPOM KKl T€H IeHHOU
CETH BHOCUT HE3HAUMTENILHBIA BKIIAJ] B Pa3BUTHC
(hEeHOTUTMIECKOTO TPU3HAKA, OTMEYEH U APYTUMHU
aBTOpaMu, Hampumep, B o003ope Pei-an Betty
Shih, D. Blake Woodside (2016) [69].

B nepBom xxe GWAS wuccnemoBanuu, B KOTO-
poM OBUI B TOM 4HCJE W3Y4YeH NMOJTHOTCHOMHBIN
npoduias mertuwiaupoBanus JIHK, BbImOJHEHHBIN
MpH CPaBHEHWH MOHO3HUTOTHBIX OJIM3HEIOB, MIWC-
KopIaHTHBIX 0 AH, ¢ HepoIcTBEeHHBIMU 00CIIE Y-
€MBIMU KOHTPOJIbHOM I'PYIIIBI C IIOMOLIBIO PaHIO-
BOH perpeccuu ObLJIO BBISBJICHO JIBa CTaTHCTHYEC-
ckM 3HauMMBIX CpG?, CBA3aHHBIX C JBYMS T€HAMH,
CBsA3aHHbBIMU C MCTaGOHI/I‘ICCKI/IMI/I IIpu3HaKaMu,
PPP2R2C* w CHSTI*, xoTOpBIe ObLIN CBSA3aHBI C
MeTa0OIMYECKUM TIPU3HAKOM CaXapHOTo auadera
2 TUIIA, aHOMAJIMAMHU CCKPCUMUN MHCYJIWMHA U KOH-
neHTparuei rimoko3sl [71]. Kpome Toro, 3tu aBToO-
pel  oOHapyxwmm accommarmio AH ¢ reHamun
FCHOI®, JAM3S, ZERI’, LMNA®, UBAP2L’,

2CpG wmu CG — 310 yuactku JIHK, rae B Hanpasnenun 5' —
3' 3a UTO3MHOM clienyeT ryanuH ¢ (ochatom (p) MexIy
HuMH. YdacTku CpG 4acTo BCTpPEUaroTCs B y4acTKax reHoma,
HazbiBaeMbIX CpG-OCTpOBKaMU, MOJA KOTOPBIMH OOBIYHO TO-
HUMAIOT y4yacTKd JUIMHOM He MeHee 200 map OcHOBaHMH, B
koTopbix fong GC-map mpesbimaer 50%, a cooTHOIIEHHE
HaOmMomaeMbix U oxkumaeMbix CpG-y4acTKOB TMPEBBINIACT
60% [70].

3PPP2R2C — reH, kopupymomuii nporeundocdarasy 2, pery-
JSTOPHBIA CyOBekT B, ramma-msodopma, 3T0 GepMEHT SIBIIs-
eTCs OJHUM U3 OJIOKATOPOB MPONM(EPATUBHON aKTHBHOCTH
kieTok (OMIM *605997).

4CHST1 - TEH, KOAUPYIOIUH Kapboruapat-
cynbdotpanchepasy 1 (OMIM *603797), u3 H3BECTHBIX
(yHKIUH — y4acTByeT B CyJIb(haTUPOBAHUU TIOTHACAXAPUTHON
YacTH KepaThuHa, 00eCIeYrnBas IIPO3PadHOCTh POTOBHIBL. Tem
HE MeHee, aHAJIOTHYHbIe (PepMEHTHI Kiacca cyiabhoTpancde-
pa3 KaTalu3upyoT cylb()aTHY0 KOHBIOTAIIMI0O MHOTHUX
TOPMOHOB, HEHPOTPAHCMHUTTEPOB, JEKAPCTB U APYTUX
KCEHOOMOTHKOB.

SFCHOL1 - reH, Koaupyromui 6eNoK 3HI0IUTAPHBIN aganTep
1, conepxanit FCH n Mu-goMeH, y4acTByeT B OCHOBHOM
MyTH WHTEPHAIM3AIMK OEJKOB M MOJIEKYJ KJIETOYHOW I10-
BEPXHOCTHU MOCcpeacTBOM dHaonuTo3a (OMIM *613437).
%JAM3 — reH, KOAUPYIOIIUH OeJIOK MEeXKIETOUHOH anre3un C
(OMIM *606871).

7ZER1 — TeH, KOAUPYIOWIHUH OGElOK-peryasarop KIETOYHOTO
[IUKJIA, CBSI3aHHBIN C PEryJIATOPOM KIeTOYHOTo mukia ZYG11
(OMIM *617764).

SLMNA - ren, koaupyromui Genku namusbl A u C — CTpyK-
TypHble OenKu BHYTpeHHeH siepHoil MemOpanbl (OMIM
*150330).

SUBAP2L — reH, KOOMPYIOIUH OEIOK, acCOMMUPOBAHHBIN C
youksutuHoM 2 tuna (OMIM *616472).
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SYNJ2! — kax ciemyeT M3 ONMCAHMH, NpeICTaB-
JICHHBIX B TOJICTPOYHHUKE, 3TO TCHBI, MPUHUMAIO-
[IMe y4acTHe B KJIETOYHOH mponudepanuu, pery-
JAMUN pabOThl TEHETHYECKOTO armapara MyTeM
SHIOUNTO32a U YOMKBUTHHOBOTO MEUCHHS U OKOH-
YaTeNbHOTO yJaleHHUs OEIIKOB.

Hutepec npencrasiseT padora Y. Kim u co-
aBT. (2013) B KOTOpO# mpH OIlEHKE H3MCHCHUS
JKCIIPECCUU T€HOB [0 M TOCIE BOCCTAHOBICHHS
Beca y 00mbHBEIX AH ObUTO 00HApYyXEeHO, YTO aK-
tuBHOCTE CYPI11Al — depMeHT, npeBpaIlaroIIuii
XO0JIECTEpPOJI B MPETHOJOH — IOAABISIETCS MOCTe
BOCCTaHOBJICHHS Macchl Tena [72]. Dta myOnuka-
Ul OKa3ajach OJHOM W3 OTMPAaBHBIX TOUYEK JUIS
(hOopMyJIMPOBaHUSI HAMH T€HHO-SHIOKPUHHOW TH-
note3bl nmatoreHe3da AH (cm. Hmke). Kpome Toro,
3Ta K€ Tpylna aBTOPOB IIOCJIE BOCCTaHOBJICHUS
Macchl Tena OONBPHBIX BBHISIBHIIA CHIDKEHHE OJKC-
MPECCUU PACIOJIOKEHHBIX Ha XpomocoMme 16
yuactkoB C/6orfl ] (OTKpbITas paMKa CUUTHIBAHUS
11) LINC00235 (nmuHHAs MEXTeHHas HEKOIHUPY-
romas PHK), cBs3aHHBIE C BOCTIPHUATHEM 3aITaX0B U
TCHOB  OOOHATEIBHBIX  perentopoB  ORS52J3,
OR51LI, OR5144 n OR51A42 [tam xe]. CooTBeT-
CTBEHHO, M3 BCEX MPOaHAIU3UPOBAHHBIX paboT o
GWAS wuccnenoBanmsx AH, manuas myOnuKaius
BbI3BaJIa HaHOOJbIEe OBEPHE, TIOCKOIBbKY €€ pe-
3yJIBTaThl XOPOIIO COYETAIOTCS C U3BECTHBIMU Me-
xaan3mamu naroreHeza AH. OOpaiaem BHUMaHKe
yuTaTeNel, Ha MPUHIMIHAILHOE pa3indue Au3ai-
Ha MOpPOLMUTUPOBAHHBIX HcciuenoBaHui. Ecnu B
YIOMSIHYTBIX BhINIE paboTax TeHETHYECKUH MaTe-
puas IS UCCIeAOBaHUsl OBUT TOJY4YeH HEToCpes-
CTBEHHO B pa3rap 0OJIe3HU W CPAaBHUBAJICA CO 370-
pOBBIMU JHIIaMHU, TO B pabore Y. Kim u coaBr.
JKCIIPECCHUs TEHOB CpaBHHUBAJIACh B pa3rap 0oes-
HU U TIOCJIE€ BOCCTAHOBJICHHS MacChl Tela OOJb-
HbIX. DTO TOBOPUT O TOM, YTO OOHAapy>KEHHBIE
JIPYTUMH aBTOpaMU W3MEHEHHs 3KCIPECCHH Te-
HOB MoIJIM ObITh CBs3aHbl He ¢ AH, a ¢ eé mo-
CJIEJICTBUSIMH.

Takum oOpazom, pesynbTatel GWAS wuccie-
noBannii cBs3u AH u apyrux PIIII ¢ renoMHBIMU
HapyIICHUSMU Ha HACTOSIIEM dTarle MPOTHBOpE-
YHBBI, B HUX HUCTIOJIB3YIOTCS CHIBHO Pa3UYaroNiy-
€Csl METOJIbI CTATHCTUYECKOTO aHaJIN3a UMEIOLTNX-
Csl JaHHBIX, OT YEr0 MOXKET 3aBHCETh KOHCYHBIN
BBIBOJT UCCIICIOBAHUSI.

Heiipobuonoecus AH. YnoBnerBopeHHE UyB-
CTBa roJIoJla C TOYKU 3peHUst (PU3NOJIOTHU SIBIICT-
csl CUTyauMOHHOW moTpeOHocThlo. [lammeHTsl C
AH, ucnsIThIBaroOIye MOCTOSHHOE YYBCTBO TOJIO/A

ISYNJ2 — ren, KogMpyIOIIUH OENOK CHHANTOSHUH-2 — 3TO
MOBCEMECTHO JKCIIpeccCHpyeMasi HHO3UToJmoudochaTHas 5-
tdoctaraza, narndupyromas sHaonuTo3 pernenropa EGF (re-
napaHuH-cBs3piBaromui EGF-1oo0HbIi (hakrop pocra
(OMIM *121650)) (OMIM *609410).

[19], HE HUCTIBITHIBAIOT OMOJIIOTHMYECKHX MOTPEOHO-
cTel, HeOOXOMUMEBIX IS BBDKUBaHUA [ 73], a mpu-
€M MU y HUX YacTO BBI3BIBACT OTBpAICHHE
[74, 75]. B mpormecce uccienoBaHUE TUIHOCTH
O0onmpHBIX AH B ocTpoM mepuoje Oblia BBISBICHA
JIOCTaTOYHO aJeKBaTHas OLEHKAa CBOEro yMma M
XapakTepa, HO HEaJeKBaTHAas OLIEHKA BHEIIHOCTH
[19].

Kak oxazanock, yHOMsIHYTBIH BbIIIE TOBEAEH-
yeckuid n Metabonundeckuil penotun AH c BrvIco-
KOW (pU3UYECKON aKTHMBHOCTBHEO XOPOIIO BOCIIPO-
M3BOJUTCS B DKCIIEPIMEHTE Y 3HAYNTEIFHON YacTH
MIOMYJISIIAA  TPHI3YHOB BUBApHUs CO CBOOOTHBIM
JOCTYTIIOM K JTOOPOBOJIEHOMY OEroBoMy KOJIECY,
MMOIBEPHYTHIX OrpaHWYECHUIO B mHme [76]. Otor
s ekt okazancs cBs3aH ¢ Ag HEHpOHAMU TH-
MIOTaJJTaMUYECKOTO TEeNTHA, TAaKKe CBA3aHHBIX C
HEHpOHaMH, POy U PYIOITUMHI aryTH-
poactBenHbli nentuy (AgRP) [Tam xe].

Hetvipoanamomus AH. C yuéroM mnpuBencH-
HBIX BbIIIE pe3ynbTatoB GWAS uccnenoBaHuii, B
KOTOpBIX, HECMOTpS Ha BCe MPOTUBOpEUNs, Haile-
HbI accounanun AH ¢ reHamu-perysistTopamu Kie-
TOYHOH mponudepaluun u aaAre3ur, a TakKe reHo-
Ma, HEYIUBHUTEIHHO, YTO TIpu AH BEISBICHBI BHI-
pakeHHbIE MaKpOMOpP(OJOTHYECKHE HW3MEHEHUS
CTPYKTYpBI TOJIOBHOTO Mo3ra. Hampumep, oOHa-
pyXxeHo, uro y mnauueHToB ¢ AH 3HauuTenbHO
YBEJIMYEHO YUCIIO CKJIAJIOK KOPHI TOJIOBHOTO MO3Ta
B IPaBOH JOpcoaTepalbHONH MpedpPOHTATLHON U
3puUTeNbHON Kope [78]. BolpakeHHbIE U3MEHEHUS
B 3pUTENIbHOM Kope y xeHIuH ¢ AH MoxHO yMo-
3pUTENHHO CBS3aTh C HAPYIIEHWEM BOCIPHITHSI
o0Opa3a Tesa, BO3MOXHO, YTO 3TH JKCHIIUHBI JCH-
CTBUTENBHO «BHJIATY» cebOs Ooyiee MOIHBIMH, YeM
ecTh Ha camoM Jene. B xonme ucciemnoBaHus re-
HOB, accouuMupoBaHHBIX ¢ AH, ObuT0 OOHapyxe-
HO, YTO OHH DJKCIIPECCHPYIOTCS B JIATEPaTbHOM
napadpaxuaibHOM sIpe, JOyrooOpa3HOM siipe
rUIoTasiaMyca, IBE W BEHTPaIbHOH 00JacTH
B3pOCJIOrO 4eJOBeKa U Iuoja [65]. ¥V KeHIIuH c
AH o0HapyxeHO CHImKeHHe 00béMa ceporo Belle-
CTBa B OunarepaJbHOW CpeHEeH MOSCHOH W3BU-
JIMHE YW 3aJHEd MOSCHOM W3BUWIMHE, MPAaBOM Bepe-
TEHOOOpa3HO# 00JacTH, JEBOW MUHMAAINHE U Je-
BOM mepeHel 4acTy MOSICHOM U3BUJIMHBI IO CPaB-

2A2ymu-neiiponsl — 3TO TpyNna HEHPOHOB TMIOTAJIaMyca,
(dbopmupyrOIUX 4yBCTBO Tosioga [76]. OHM Ha3BaHBI Tak 3a
CHHTE3 aryTu-mogoOHoro nentuaa (agouti-related peptide),
CBSI3BIBAIONIETOCS C PEIENTOPaMH MEAHOKOPTHHOB M TOPMO-
3SIIUX UX CUTHAJIBHBIE MTyTH, YTO B UTOTE CTHMYJIHPYET arre-
TAT W KEJaHWe MOAKpenuThes. [lesarembHOocTh AgRP TECHO
CBsI3aHA C aBTOTakCHHOM (Autotaxin, ATX) — ceKpeTHPYEeMbIM
(depMeHTOM, HEOOXOIUMBIM Ui O0pa30BaHHS JIMIHIHOMN
CHUTHAJIbHON MoJeKyibl nu3odocharuanoit kuciaotel (LPA).
[NanmeHTsl ¢ HapymeHUsIMH (QYHKIUI CHHANTHYECKOTO CHT-
HapHOTO yTH LPA Golee CKIOHHBI K M30BITOYHOMY BECy H
Yarie BCero CTpafaroT oT caxapHoro auadera Il Tuma [77].
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HEHHIO C KCHIIMHAMHU 0e3 COMyTCTBYIOILIEH MaTo-
noruu [79].

C Toukm 3peHus HeWMpOaHATOMHH MOXKHO
MPeanonokuThb, 4To AH o0ycrnosnena HapyuieHu-
€M pabOoTHI CXEMBI TeJla — KJIIETOYHOTO IIEHTPa BOC-
npusitusg (HOpMBI TeJa, MOBBIIIEHHON BO30yINMO-
CTH HEHPOHOB IBHUTaTEIbHOW KOpPHI WKW/ COOT-
BETCTBYIOIIMX TOJKOPKOBBIX SJEp, 30H MO3ra,
00ecIeunBaromuX BoJIeBbIC 2 (HEKTHI.

Aounokumsl U IHOOKPUHHBLL  MaHUecm
AH.Y 6onpubix ¢ AH HeoxumanHo ObUIM OOHa-
pYy)XKEHBI MyTallMd B TEHaX JIENTHHA BapHaHT
p-Val94Met, npuBoaammii K CHWKEHUIO (yHKITH-
OHAJIBHOCTU T€HAa, M CABUI PAMKH CUUTHIBAHUS
p.Leu211fsX B rene MC4R — ren pemnenropa 4
MernanokoptuHa. OquH maruedT ¢ AH Opur rere-
posuroren mo  AByM  Bapuantam  MC4R
(p.Val103Ile u p.Ser127Leu) [80].

VY xeHwnH ¢ AH CBIBOPOTOUHBIE KOHIIEHTpA-
WU JIENITHHA, AJWIOKWHA, IOJABISIONIETO UyB-
CTBO T0JI0JIa, CHWXKEHBI, TOIr/1a KaK KOHLIEHTPaLluu
TpefHa, aIUTIOKIHA, BBI3BIBAIOIIETO YYBCTBO TO-
Jo/1a, TMOBHIMIEHB. Ho mpw 3TOM mapajgokcaibHO
YBEJIMYEHbl KOHILIEHTpAallMM Helponentuaa Y,
aJUINOKNHA, TOJABISAIONIETO YYBCTBO TOJIOAA.
Hecmotpst Ha 1o, uto 5-15% mnamuentoB ¢ AH
MPEACTABIECHbl  MaJb4YMKaMHU-NOJPOCTKAMH U
MYKYMHAMH, JaHHbIE 00 SHIOKPUHHBIX Hapylle-
HuAx npu AH y num My»XcKoro moljia MaJo4uc-
JieHHsI [81].

[Ipu obcnenoBannm Ha cojepKaHUE JIENTHHA
B ChIBOPOTKE KpoBU 25 mauueHtok ¢ AH, 20 xen-
IIMH C HepBHOW OynuMuel, 6 KEHIIWH C JUarHo-
3oM Hecneuugpuyeckoro PIIIT u 14 skeHuMH C
HOpPMaJbHOM Maccoil Tenma (dTaJOHHAs TpyIna
CPaBHEHUs) KOHIICHTPAIINX JIENITHHA B CHIBOPOTKE
KpOBH BO BCE€X TPEX IPYIIIAX, CTPALAIOLIUX TIKE-
abiMu PIIII, oka3anucek HE CBSI3aHBI C KOHKPETHOM
MATOJIOTUEHN, HO KOPPEIHPOBAI C HHIUBUIYaNb-
HBIM MHJIEKCOM Macchl Tena [82].

Bo3MoXkHO, 4TO B TaTO(MHU3MOIOTHIO HEPBHOI
AQHOPEKCUH BOBJIEYEH OKCHUTOILMH, MOCKOIBKY NpHU
o0cJieioBaHNY B OyKKaJBHBIX KJIETKax 15 marueH-
ToKk ¢ AH mo cpaBHermio ¢ 36 340pOBBIMH KEH-
IIMHAMHA ObUT M3MEHEH CTaTyC METWJIMPOBAaHUS
naTH 13 mectu ydactkoB CpG-caiiToB B o0macTu
oT 7Kk30Ha 1 10 ydactkoB MT2 rena oxcuTOlM-
Ha. B cpenHeMm, ypoBHU METWJIMPOBAHMS y TAIlH-
€HTOK II0 CpPaBHEHMIO C KOHTPOJIBHOM TIpymImoin
ObuH OoJiee BEICOKMMHU — 64,9-88,8% mpoTus 6,6-
45,0%. YpoBHH METHIMPOBAHUS ITUX TISITH ydacT-
koB CpG oTpHUIaTEIFHO KOPPETUPOBATN C MHJICK-
coM Maccel Tena [83]. B mpyroit pabore Takxke
OBUIO OOHAPYXEHO THIIEPMETHIIUPOBAHUE Yy4YacT-
KOB pEIENTOpa OKCUTOITMHA Y 48 JKCHIWH C KJIH-

HUYecKU BbIpakeHHONM AH mpotuB 21 >KEHIIMHBI
¢ AH B craguu pemuccuu u 35 sxenmun 6e3 PIITT
[84]. Ot (paKTBl OOBACHSAIOT MPUUUHY OJIUTOIH-
ncuu y >keHmuH ¢ AH, mockosibKy, aMHHOKHC-
JIOTHAsl TIOCJIEIOBATEIbHOCTh OKCUTOLIMHA OTJIH-
YaeTcs OT aHTHUAMYPETHYECKOTO0 TOPMOHA BCETO
IBYMS aMHUHOKHCITOTaMU u3 AeBATH [85]. Coort-
BETCTBEHHO, MOXHO AYMaTb U O CTPYKTYpHOM
CXOJCTBE UX TeHoB. Ho B TakoMm citydae, eciu reH
OKCHUTOIIMHA TIOJABEPTaeTCs THIEPMETHIHPOBA-
HUIO, TO THIEPMETUIMPOBATHCI MOXET M TeH
POICTBEHHOTO €My BazompeccuHa. [‘mnepmeru-
JTUPOBaHHE T€HOB, KaK MPABHIIO, COMPOBOKIAETCS
MO/IABIICHHEM €T0 JKCIPECCHH W, COOTBETCTBEH-
HO, YMeHbIIeHneM oOpa3oBaHus Oenka. YMeHb-
meHne o0pa3oBaHWS W BBICBOOOXKICHHS Ba3o-
mpeccuHa OyIeT COMPOBOXAATHCS CHUKEHHUEM
notpebnenuss Boabl. Kpome Toro, o6a ropmona
M3BECTHBI KaK PEryJsTOPbl COLUAILHOIO MOBEe-
HHS [85], COOTBETCTBEHHO, YMEHBIIICHHE WX MO3-
TOBBIX KOHIICHTPAIIUH MOYKET NPUBOJIUTH K MOBE-
JIEHYECKUM U3MEHEHHUSM.

B npyroi#i pabore Oburta m3ydeHa CBSI3b Ya-
cror SNP (rs53576, 1s2254298, 152228485,
152268493 u 1s918316) peuentopa OKCUTOLIMHA Y
124 xeHmwuH B Bo3pacte crtapmie 18 mer (3mopo-
BBIE, KOHTPOJbHAs TpyIa — 35 gemosek), ¢ AH B
Hacrosimee Bpems (AHH — 36), AH B anamHese,
HO B JUITUTEIHLHOM TI€pHOJE BOCCTAHOBIECHHUS Mac-
cel Tena (AHB — 26), u ¢ Oynumueii (27). Cpenauit
Bo3pact Haudaja PIIIT Obut HUke B Tpymie 00Jb-
Heix ¢ AHH (13,5+0,7) o cpaBHeHUIO ¢ TpynnaMu
AHB (16,7£0,7) u ¢ Oymumueit (17,8+1,2). U3
pe3yNbTaTOB MCCIEAOBAHUS CIEIyeT, UYTO HU OJUH
n3 SNP penenTopa OKCUTOIMHA HE OBUT MPEIHK-
TopoMm pasButusi AH nnm HepBHOU Oymumun. Tem
HE MeHee, IPU KOMOWHAIIMY TaIUIOTHIIOB 1553576
n 152228485 ObUIO OOHAPYXKEHO CTATUCTHYUECKU
3HaYMMOE B3aMMOJICHCTBHE MEXAYy TpPYNIod u
rarIoTHIIOM TOMO3UTOoT GG B 000MX JIOKyCax ¢
HocurensiMu C B 000uX JTOKycax. Y BceX OObHBIX
AHH c ramnorunamu GG/GG 1553576/1s2254298
ObUT CBSI3aH C MEHbIIEH 03a00YEHHOCTBHIO €0W U
¢dopMoil Tena, MEHbBIIECH TPEBOKHOCTHIO M MEHb-
MM 0OCECCHBHBIM / KOMITYJIbCUBHBIM IOBEJCHU-
€M, TorJa KaK HOCHUTENIN TaruioTumna 4 MMelu Mak-
cuMajibHOE KoandecTBO cumnTomoB PIIII, u3 gero
aBTOpHI CJeNaiy BbIBOJ, uTo ramtotunt GG, BO3-
MOXHO, sBiseTcs 3amuTHEIM pu AH [86]. Kpome
okucronuHa B naroreies AH moxer ObITH BOBIIE-
YEH peryJlMpyeMbIid JICITHHOM aHOPEKCUTEHHBIN
MIETITH] TIPOOTIOMETIaHOKOPTHH [87].

Bo3Moxno, uto B natorede3e AH B Tom umic-
Jie TPUHUMAIOT y4YacTHe ayTOMMMYHHBIE IPOIEC-
cel. Hanpumep, y Bcex 22 mauuentox ¢ AH ¢ no-
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MOIIIbI0 UMMYHO(ITYOPECIIEHTHOTO aHaln3a ObLIH
BBISIBIICHBI aHTHTENIa K HEWpOHaM TUIOTalaMy-
ca. [Ipu sTOoM B cHIBOpOTKE KpoBH OonbHBIX AH
O0HApYXHUBAJIMCh 3HAYUTEIPHO YBEJIMYCHHBIEC II0
CPaBHEHHIO C CHIBOPOTKOW I'PYyMIIbI KOHTPOJIS KOH-
LEHTpaluu TpeliiHa, MPOONHOMEIaHOKOPTHHA U
nmentuna poacreerHoro arytu (p<0,0001). Torma
KaK ChIBOPOTOYHBIE KOHLEHTPALUH JICNITUHA Yy TIa-
nueHToK ¢ AH ObutM 3HAUMTENBHO HIDKE, YeM B
KOHTpOJIbHOM rpymme (p<<0,0001) [88].

Ces3b AH ¢ netipomeouamopuwvimu cucmema-
mu. Camuraercs, 4To Jr000e HapymieHue (yHKITHO-
HUPOBaHUS CEPOTOHMHOBOW CHCTEMBI BBI3BIBAET
cuMnToMBL, moxoxkne Ha AH [89]. Dcrporens! yse-
JIMYUBAIOT OOPAaTHBIN 3aXBaT CEPOTOHMHA B CHHAII-
cax W yMEHBIIAIOT ero ()epMEHTATHBHYIO Jerpaa-
nuto. CBsI3aHHBIE C 3TUMU HAPYIIEHUSIMH IpOLEc-
ChI MOTYT TIpeapacmoiiaraTh kK passutuo AH [90].
VY mamuentok ¢ AH oOHapyXuBaroTcs aHOMaUH
SNP B rene HTRID (OMIM *182133, reH pernen-
Topa ceporoHnHa 1D) m ommarHOrO perenTopa
nenbra [91]. B menom 3Tm (hakThl HAaBOAAT Ha
MBICJIb O CBSI3M 3THUX M3MEHEHHH C HapyLICHUSMH
HaCTPOECHHUS.

B pesynbrarte npmKU3HEHHOTO UCCIIEIOBAHUS
adduaHOCTH D)r-perentopoB B CEHCOMOTOPHOM
I0JIOCATOM TeJie, aCCOLIMAaTHBHOM I0JIOCATOM Tele,
JTUMOWYECKOM TOJIOCATOM TeJIe C TIOMOIIBIO TTO3H-
TPOHHO-3MHUCCHOHHOW ToMmorpaduu (I19T) y 25
xeHmuH ¢ AH (cpemgnwmii Bo3pact 25,2+7,3 rona)
MPOTHUB 25 3J0POBBIX HCIIBITYEMBIX >KEHCKOI'O IO-
na (cpemaHuii Bo3pact 25,6+5,0 neT) He ObLI0 00Ha-
PYKEHO pa3iiuuii CBS3BIBAHHS pajrodapmIipena-
pata ["'C] paksonpu HU 0 JeYeHHs, HH BO BPEMs
neprosa Habopa Macchl Tesa. ABTOPbI OTPHLAIOT
poib 10paMHUHOBBIX D)-penentopoB B pa3BUTHU
AH [92]. B npoTHBOMONOXKHOCTh 3TOW paboTe Mpu-
BOJIMM DE3yJIbTaT aHAJIOTUYHOTO HCCIIEOBaHUSA, B
kotopoM y 10 xeHumuH ¢ npeamecTByromeid AH,
HaXOSILIMXCS B NEPHOJE BBI3AOPOBICHUS, HMOTEH-
nman cesaspiBanus [(11)C] paknonpuaa B mepenHe-
BEHTPAJIBHOM TIOJIOCATOM TeJie ObUT 3HAYHMTEIIHHO
BBIIIE, YeM Yy 15 KEHIIMH KOHTPOJBHOW TPYIIBI
[93]. Cromp pa3nuuHBIE PE3yJIbTATHL, BO3MOXKHO,
CBSI3aHBl C aHATOMHYECKOH 00JacTblO H3MEPEHUS
MOMJIOIIEHHS paarodapMIpenapara.

TemM He MeHee, B KUTAWCKOM NOMyJIsALUU
XaHbILIEB MpPH CpaBHEHUHU 260 MalMEHTOK C aHo-
pekcuen, cooTBeTCTByOMUX Kputepusim DSM-IV,
n 247 310pOBBIX JKEHITUH KOHTPOJIBHOW TPYIIIBI
moTMMOphU3M reHa 0 aMHHOBBIX D»-
penenropoB (rs1800497) u reHa KaTeXOIIOKCHUME-
tuntpancgepassl (KOMT, rs4633) Obutn CBsI3aHbI
¢ npeapacnonoxeHHocTeio kK AH. B3aumonelicteue

Mexay nonumopdmmamu 151800497 rena moda-
MHUHOBBIX D,-penenrropoB u rs4633 rema KOMT
yBemmuuBano puck passutus AH [94]. [Ipu o6cme-
nmoBaanu 91 mpobanma ¢ quarnozom AH mo DSM-
IV, 457 ponuteneil 1 poACTBEHHUKOB C AUAarHO30M
PIIIT mo DSM-IV Obutn OOHapy»KeHbl aHOMAaJIHU
nodammaOBOTO D)-pementopa B BHUIE BCTaBKH /
nenenuu-141 C/- (-141 Indel), Bmusromedt mHa 3¢-
(eKTUBHOCTD TpaHcKpuIuu D»r-penientopa, a Tak-
K€ MHOYKECTBCHHBIE MOIUMOP(QU3IMBI B CEIBMOM
9K30HE, BIMAIOLINE HAa CTAOMIBHOCTh TPAHCKPHUIITA
D»-penteniropa. Oti aHOManuu He HaAOIIONANIHCH Y
98 HepOACTBEHHBIX KEHIIMH KOHTPOJILHOU TPYIIIHI,
HMMEBIINX HOPMAaJIbHBINA Bec [95].

Kpome nodammuoBoro D;-petienropa ¢ AH u
CBOWCTBEHHBIM €W TepEKIIMOHIN3MOM OKa3aINCh
CBsI3aHBI MOJUMOP(HBIE BapUaHTHl r'eHa Hodamu-
HoBoro Ds-penenropa u rena /GF2 (MHCYTUHPOJ-
CTBEHHBIH (hakTOp pocTa 2). DTH K€ TEeHBI OKa3a-
JICh ACCOLMHMPOBAHbI C MEP(HEKINOHU3MOM Y 3110-
POBBIX TpeACTaBUTENEH KOHTPOJIBHOM IpyIibl [96].

MoxHO ObUIO OBl IPUBECTH €I TOCTATOYHO
OoNBIIOE KOJMMYECTBO MYONHKAIMK, W3 KOTOPBIX
CIIEAyeT, 4TO JH000oe HapylleHHE SKCIPECCHUU Te-
HOB 10()aMHMHOBBIX WM CEPOTOHWHOBBIX PELENTO-
pOB, naxke 0e3 W3MEHEHHs IOCIIEAOBATCIbHOCTH
HYKJICOTHJIOB, MOKET OBITH acconuupoBaHo ¢ AH,
HO Y IPUBE/ICHHBIX (DaKTOB JOCTATOYHO, HECMOTPSI
Ha TPOTUBOPEYUBOCTH PE3YJIBTATOB HEKOTOPBIX
HCCIIEIOBaHUH, YTOOBI MOHATH, YTO HapyLICHUE
CEepOTOHMHOBOM M 10(aMHHOBOH PEryNsluu acco-
uuupoBaHbl ¢ AH Taxke, Kak ¥ ONMUCAHHBIE BHIIIE
W3MEHEHUs! CTPYKTYpBl APYTuX TeHoB. M3 dero
CJIEAyeT BBIBOJ, YTO €IUHBIH HENPOTHBOPEUMBHIH
MexaHu3M natoreHe3a AH Ha cerogHsmHUM JeHb
HEU3BECTEH, a MATOTeHE3 pealn3yeTcsl yepe3 MHO-
I'Me MEXaHU3MbI ero aktupanuu. OCcoOCHHO Hemo-
HATHO — YTO SIBJIAETCS TPUTTEPOM ITOH MATONOTHUH U
noyeMy e€ MaHU(ECT, KaK IPaBUIIO0, IPUXOIAUTCS Ha
myOepTaTHBIA ¥ paHHUM TOCTIYOEPTATHBINA MEPUOA
pazButus. IIpoBeI€HHBIN HAMU KOMILJIEKCHBIA aHa-
JIU3 WCCIIEOBAaHUN MaTepHaIbHBIX MPUYMH pa3BH-
tusi AH mo3Bonmn pa3paboTars HOBYIO HENPOTHBO-
peuuByIO THIIOTE3y natoreHesa AH.

T'enno-snooxpunnas eunomesza namozenesd
AH. Kpome nipuBeI€HHBIX BBIIIE (AKTOB, CIEIyeT
3aMETUTh, YTO B pailoHax, Tlie JAEHCTBUTEIHHO
HabmromaeTcs AeUUUT NpoAyKToB nutanus, AH —
JI0CTAaTOUHO pezKoe siBnerue!’ [97].

'DTi HaONMIOJCHHS HaXOAATCA B NPSIMOM IPOTHBOPEYHU C
runorezoit C.M. Bulik (2005), mpeamonoxusmeit, uto AH
MOJKET OBITh CBsI3aHa C TeM, YTO MaTb peO&HKa Heqoenana B
nepuox 6epemennoctu [103].
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1-if ypoBeHs — Hacinenyemble SNP
T'€HOB-PEryJISITOPOB Npoiudeparuy,
nn/u poduis MetmmupoBarns JJTHK

2-if ypOBEHB — BBI3BAaHHOE ITy0OepTaToM
LUKJINYHOE U3MEHEHUE KOHLEHTPAIN
3CTPOreHOB

YBenndeHne gucia cKIagaok
KI'M B npaBoii qopcosnate-
payibHOU TIPpe)POHTATBHOM U
3puTenbHOI Kope. CHIDKEHHUE
00BEMa Ceporo BEIIeCTRA B
OnnaTepalbHON cpeHen
MHOSICHOM M3BHWJIMHE U 3aJHEN
MOSICHOW M3BWIMHE, MPaBOil
BepeTeHO00pa3Hoi 00IacTH,
JIEBOM MHUHIAINHE U JEBOU
nepegHeN 4acTH NOSACHOU
W3BUJIMHBL.

Hapymenne cTpykTypbl
U (pYHKIIMOHNPOBAHUS
CHHANITHYEeCKHX CBsA3ei

OCTPOreH-3aBUCHMOE YBEJINICHHE
00paTHOTO 3aXBaTa CEPOTOHNHA U
KOMITEHCATOPHOE U3MEHEHHUE CTaTyca
n0(haMHHOBOW CHCTEMBI.
[omumopdusiii tnToxpom P450

B TOJIOBHOM MO3T'€ CUHTE3UPYET
JIeeKTHBIH ACTPOTeH, IN00 MHIIEBOES
MOCTYIUICHHUE CTEPOUIa-KCEHOOHOTHKA
C 3CTPOT€HOBOW aKTHBHOCTBHIO.
V3meHeHne aguImoKHHOBOTO CTaTycCa.
YKopoueHHHe AIMHBI TEJTOMEP.

| !

HeiiposHnokpuHHBIA aucbanaHc

|

Hapywenue BocipusTust Te€1a U, Kak CIeACTBHE,
MHILIEBOr0, BOJHOTO U APYIMX BUIOB NOBEICHUS

Cyunmna

Puc. 1. 'eHHO-3HAOKpHUHHAS TUIIOTE3a NATOreHEe3a ICUXOTHHOM aHOPEKCHH.

JIByxypoBHeBas runore3a AH npennonaraer, 4to, Kak U IpH J0O00M MyIbTH(aKTOpHOM 3a0oneBanny, npu AH mme-
eTCsl TIEPBUYHBIA BPOKACHHBIM T'eHHBIN Ne(eKT, MPUBOIAIINNA K N3MEHEHHIO [TUTOAPXUTEKTOHUKH T'OJIOBHOTO MO3ra
(I'M) ¢ HesIBHBIM U3MEHEHHEM MOBEJCHYECKUX peakiui. JledekT cTaHOBUTCS IIPOSIBICHHBIM ITPU BO3JICHCTBUH BHELI-
HUX (aKTOPOB CPEAbl, BO3MOXKHO AJIMMEHTAPHBIM MOCTYIUIEHHEM (DUTOICTPOTeHOB MHUINM WIH/M APYTHX BELIECTB
KCEHOOMOTHKOB CTEPOUIHOW CTPYKTYDBI, BHI3BIBAIOIINX HA (pOHE M3MEHEHHOW HUTOapXuTeKToHUKH ['M He#posHno-
KPUHHBIN AncOaIaHC U B UTOTE aJIMKTUBHOE MoBeAeHNEe. He MCKITIOUeH U HIOTeHHBIH CHHTE3 MaTOJIOTHYECKUX 3CT-
POTEHOB BCJICZICTBHE HAIUYMS BPOXKICHHBIX MOJUMOP(GHU3MOB reHoB nutoxopoMoB P450. CKIOHHOCTH K COBepelie-
HUIO cynuuzaa y 60ibpHbIX AH MoXeT ObITh CBsI3aHa ¢ HapylleHHeM (YHKIMH MUTOXOHIPHUIN BCIEICTBHE MOAABICHHS
TEJIOMEPa3HOH aKTHBHOCTH, MPOSIBISIIONIEH ceOs Ha XpPOMOCOMHO-MOJIEKYJSIPHOM YPOBHE PETYISIIUM YKOPOUECHHEM

JUIMHBI TEJIOMED.

W3 nanHOro cooOmieHus ciieAyeT TUIOTEeTU-
YecKoe MpeAroioxkeHne, uro pazsutue AH mMoxer
OBITH CBSI3aHO C IUILEBBIM 3MUTEHETHYECKUM pe-
TYJISATOPHBIM (haKTOpOM, peanu3yronuM CBOH d(¢-
(bexT yepe3 cucteMy aJUIOKHHOB Yy JIHI C JIOCTa-
TOYHBIM NMOTPEOJICHNEM MUIIH, OTCYTCTBYIOIIUM B
MIUIIE JIIo/IeH, TPOKUBAIOIIUX B MECTHOCTH C TIH-
meBbIM JeguiunuToM. [TocKobKy U3 BceX MUILEBBIX
(aKTOPOB TOJBKO KUPHBIE KUCIOTHI M LHKIIHYE-
CKHE JIMMHUJBI TOCTYNAIOT B KPOBOTOK B HEM3MEH-
HOM BHJIC€ M CITOCOOHBI KaK HaKaIUIUBAThCS B JKH-
POBOM JI€TIO, TaK M JIETKO IpPOHHMKAaTh 4epe3 Te-
MaTOdHIE(hAINIEeCKUi Oapbep, a TakKe B COOTBET-
CTBUM C COBPEMEHHBIMH TPEACTABICHUSIMH SB-
JSAThCS ~ PETYJISATOPHBIMH — (paKTOpaMH, MOXHO
MIPEIONIOKUTh, YTO KaKOM-TO U3 JIMMUAOB MUIIH Y
JIOJEH C MAaTOJOTMYECKH W3MEHEHHBIM T'€HOMOM
MOXKET BBI3BIBATH M3MEHEHHWE IIOBEJCHUS B BHJIE
PIIT u AH, B wactHocTH. Ilockoneky AH Hanbo-
JIee YacTO IMOJBEP)KEHBl MOJIOJABIE JEBYIIKH U
JKEHIIMHBI, MOXHO TIPEAIoNaraTb, 4YT0 3TO Bellle-
CTBO MMEET ACTPOIE€HHYIO IpUpoay (To ecTh, cTe-

POUIHYIO CTPYKTYpY). Tonbpko B aToM ciiydae AH,
KaK IpaBwio, He OyJeT HaOMoIaTbes y MY>KYHH,
MOCKOJIBKY P IMPABUIBHOM MEPBUYHOU IMOJIOBOM
TUQPEpeHIINPOBKE IKCIPECCUST PELENTOPOB K
3CTPOreHaM y MY KUHH TO/IaBJISIETCS] MOJTHOCTBIO U
noxu3HeHHo. Kpome Toro, Ha BTOpOM 3Tare, BO3-
MOJKHO, HaOIIfoAaeTcs 3aBucuMoe OT Tsokectn AH
YKOpOUEHHE JUTUHBI TeJIOMEp W HapylIIeHHE MHTO-
XOHJPHAJILHOTO CTaTyca, BBI3BAHHBIE MOJIaBIICHUEM
AKTHMBHOCTH TeJIOMEpa3bl, MHIYLHUPYIOIUM Hapy-
NIEHHEe MUTOXOHJIPUALHOTO CTaTryca U BBIPAOOTKY
AT®, acconuupyeMble CO CKJIOHHOCTBIO K COBEp-
menuto cyuuga [98, 99]. CxemaTuyecku Haiia ru-
MoTe3a MOXKET M300pakeHa CIICAYIOMUM 00pazom
(puc. 1). BepotsHo, uTo Takue BHeITHHE (HAKTOPHI
KaK 3aMeYaHMsl OKPYXAIOUIMX IO MOBOLY MHHUMOM
WIM SIBHOW TOJHOTHl W/WIM CBSI3aHHBIH C 3TUMH
3aMEUYaHUsIMU OYJUIMHT TaK)Ke UMEIOT 3HAYCHUE KaK
Tpurreps! pazButusi AH, HO ¢ 3TuMH (akTopamMu
BCTpEYaroTCs AajeKo He Bee manueHtsl ¢ AH.
CootBerctBenHo, PIIII oxumaemo oOHApY-
KUTh Y MOJIOABIX MY)KUMH C CEKCyaJIbHbIMU JiC€BUa-
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nusAIMu. B TOATBEpXKAEHWE THIOTE3€ MPHUBOIAUM
psan coobmenuii. B CIIIA pacnpocTpaHéHHOCTH
PIIII B TeyeHue >KU3HU MO JAHHBIM CaMOOTYETA O
muarnose coctasinseT 10,5% it TpaHCTeHIEPHBIX
MyxarH U 8,1% U1 TpaHCTEHIEPHBIX JKCHIIUH,
Bkimovass AH (4,2 u 4,1%) 1 HepBHYIO OyJIMMHIO
(3.2 u 2,9%) cooterctBenHo [100]. Kak Bumnm,
yactora PIIIl y MyX4YMH TpaHCTEHACPOB Jaxe
HECKOJIBKO BBIIIE, YEM Yy JKEHIIWH TPAHCTEHACPOB,
ayactota AH y Tex u apyrux He pasnndaercs.

ITo xputepussm DSM-5 nipu aHanm3e ¢ IOMO-
IIBI0 OHJAWH-cKpuHUHATA 8531 CcTyAeHTa K IEpHOo-
ny pannero B3pocienus PIIIT nabmromanocs y 5,5-
17,9% wmononpix >xeHmH U 0,6-2,4% MOI0IBIX
My>kuuH. 13 Hux o Hanmmuuu AH, cooTBeTCTBY!O-
mei kpurepusmu DSM-5, coobmmmu 0,8-6,3%
xenumH u 0,1-0,3% MyX4uuH, 0 HEepBHOH Oynu-
mun — 0,8-2,6% xenmmH 1 0,1-0,2% MyX4uH, 0
KOMITYJIbCUBHOM Tiepeenanuu — 0,6-6,1% >xeHimH
n 0,3-0,7% MyX4uH, O JPYIHX OIpeneIEHHbIX
PIIIT wim numieBoM moBeaennu — 0,6-11,5% xeH-
muH 1 0,2-0,3% MyX4uH, a 0 HEONPEIeIEHHBIX
paccTpoiicTBaXx MUTaHMUsS WIM MUILEBOTO IOBEe-
aus — 0,2-4,7% xenmud u 0-1,6% wmyxuna. B
pe3ynbTaTe MpOBENCHHUS JIOTHCTUYECKOTO perpec-
CHOHHOTO aHanu3a u pacuéra pucka PIIII, cekcy-
albHble MEHBIIMHCTBA OKa3ajHCh B TpYyIIEe OCO-
O6enHo Bbicokoro pucka passutus PIIIL. Tak, mo
CPaBHEHHIO C IUCTEHJIEPHBIMU MYKUYUHAMH Y IIUC-
regaepubix skenmH OR=1,71 [95% AU: 1,46—
2,00], a y CTYI€HTOB C TeHIEPHOU MUCHYHKITHEH —
OR=1,68 [95% AW: 1,11-2,47] [101, 102]. Kpome
toro, y moaeit ¢ PIIII u AH, B wacTHOCTH, MOXKET
OBITh OJKCIIpECCHS TMATOJOTHYECKH H3MEHEHHOTO
BapUaHTa OJHOro u3 LUTOXpoMoB P450, oTBer-
CTBEHHOTO 32 BHETOHA/IHBIM CHHTE3 3CTPOT'€HOB B
TOJIOBHOM MO3T€, MPOIYLHPYIOLIETO MaTONOTHYe-
CKY M3MEHEHHEBIH dcTporeH. B npyrom uccregosa-
HUUW, W3y4aBIIeM HAIMOHAIBHYIO BEIOOPKY U3
286720 crynenrtoB koiutemkeit CIIIA Oucekcyanst
(OR=3,259), reu, JeCOWSHKH WIH KBUDPHI
(OR=2,468) yyacTHHKH C OOJbLIEH BEPOSTHOCTHIO
coobmanu o guarHo3ax PIIII B TedeHWe >XHU3HU,
YeM TeTepoceKcyalbHble yaacTHUKY [103].

JlokazaHO, YTO KOHIIEHTpAIUH, YIOMSHYTOH
BhIIIE B ToACTpouHmke (%) mm3odochaTuaHom
kucinotel (JIOK) — docomumun CrHaOP — B
KPOBH M CHMHHOMO3TOBOW JKHJIKOCTH YBEIUYHBa-
IOTCSI TTOCTIe HOYHOTO TOJIOJIAHMSA, YTO BO30YXKAaeT
KOpY T'OJIOBHOTO MO3Ta U BBI3BIBAET, JIHOO YCHIIH-
BaeT YyBCTBO Tosiofa. BrI3BaHHOE rosomom mo-
TpeOJeHNe NHUINN CHIKACTCS B PE3yJIbTaTe MHIH-
oupoBanus cunte3a JIOK. ABTOpHI CUUTAIOT, 4TO
MOJTy9E€HHBIA UMM PE3YyJbTaT JOKa3bIBAaET IPSIMOE
BnusHUE nupkynupytommx JIIBII, Haxomgmmxcs

o1 KOHTpoJeM HeiipoHoB AgRP B rumoranamyce,
Ha BO30YyAMMOCTH KOpBI TOJIOBHOTO Mo3sra [77].
[ockonpky JI®K He mocTynaer ¢ nuiieil, oHa Kak
PETYISITOp MHIEBOTO TOBEASHUS HEMOCPEICTBEH-
HO CHHTE3HpYETCS B opranmsMe Heiiponamu AgRP
nu3  nu30(hocoNMIUIOB, NPEUMYIIECTBEHHO W3
mm3odocharuamnxommaa [104]. CooTBeTCTBEHHO,
Hapymienue cuHte3a JIOK B pesynbTare, Hampu-
Mep, OSMHUIE€HETUYECKOrO0 HOKayTa T€Ha, MOXKET
MIPUBOJUTHh K HAPYLICHUIO MHILIEBOrO MOBEACHUS.
Opnako GompHBIE AH d9yBCTBO TONOMA WCHBITHI-
BAalOT, HO MIPEOIOJIEBAIOT €TO.

K Hacrosmemy Bpemenn oOHapy:keHO, YTO Ia-
toreHe3 AH nelCTBUTENBHO CBSI3aH C aHOMAJIUSIMU
sKcrpeccud UToxpoMoB P450, HapyiieHueM MocT-
MPaHIUaIbHOTO METAa0O0IM3M IMMOJHMHEHACHIIIIEHHBIX
KUPHBIX KHCJIOT M 3MKO3aHOWAOB, 3aBUCSIIUX OT
aKTUBHOCTH 3mokcuaruaponassl [105]. Mzodhopmbr
uuToxpoMoB P450 yyacTBYIOT B 3KCTparoHaJHOM
CHHTE3€ 3CTPOTE€HOB, B TOM YHCIIE€ AaTOJIOTHYECKUX,
CBSI3aHHBIX C PAa3BUTHEM OHKOJIOTHYECKUX IPOIIeC-
COB YKE€HCKOM TI0J10BOM cepsr [106].

3akioyeHue

Takum oOpazom, AH mMeeT Bce mpH3HAKUM
MyJIbTH(GAKTOPHOTO 3a00JIeBaHus, 00YCIOBICHHO-
r0 NepBUYHBIMU T€HHBIMH Ae(eKkTaMu — Hacley-
€MBIM KOMIUIEKCOM TONMUMOPQHEIX TeHOB (SNP),
YTO TPUBOAHUT K CTPYKTYPHBIM W3MEHEHHSIM TO-
JIOBHOTO MO3Ta M HAapyIIEHUIO BBICIIUX IMCHXHYeE-
cKuX (YHKIWI: BOCIIPHUITHE Tea, TPEBOKHOCTh U
Jenpeccusi, aJTUKTUBHOE TIIOBEJCHHE, TNPUHITHE
pelieHni, — B OTBET Ha aJMMEHTapHOE MOCTYIIIe-
HUE B OpraHu3M (PUTOICTPOTCHOB WIIH JIPYTHX CTe-
POHIIOB, MMEIONUX OTIWYHYIO OT €CTECTBEHHBIX
CTEOPHOJIOB XUMHUYECKYIO0 CTPYKTYPY U TIOTOMY
MEHSFOIIUX (PU3HOJIOTHUECKUE THIIECBBIE TTOBE/ICH-
YECKHE peaKIy Ha MaTOJIOTHYECKHE B BU/IE OTKa-
3a OT MpHeMa THIY C eJIbI0 YMEHBIICHUS KaXy-
IIe¥Csl TOTHOTHI, MHIIEBBIX PUTYaJIOB H JpP. CBOW-
cTBeHHBIX AH cHMNTOMOB. Y 3710pOBBIX MY)KUYUH
3TH (UTOACTPOTE€HBI HE BBHI3BAIOT MOBEACHUYECKUX
W3MEHEHUH, TOCKOJIBKY B MY’KCKOM OpraHU3MeE He
BOCHPOM3BOAATCS OETIKH 3CTPOTCHOBBIX PEIENTOB
BCJIC/ICTBUE BHYTPUYTPOOHOH CTOWKOW perpeccuu
TeHOB COOTBETCTBYIOIIMX OenkoB. Ho mpu Hapy-
IEHUH 3TOTO MpoIecca Y MYKCKOTo IJIoJa ¢ To-
CIIEyIOIUM pa3BUTHEM JEBHAHTHOTO CEKyCallb-
HOTO MOBEAEHUS y MAIMEHTOB ¢ TeHOTHNOM XY U
HaJIMYUEM CaAlTOB CBSI3BIBAHUSA 3CTPOTEHOB B TO-
JIOBHOM MO3T€ TaKXK€ MOXKET HaOJII0AaThCs pa3BH-
tie AH ¢ TUNMYHBIM MaHM(pECTOM B MOJIPOCTKO-
BOM Bo3pacte. Y noxuisix mojaed AH oueBunHo
HE CBS3aHa C BPOXK/IEHHBIMU T€HHBIMU HapYIICHH-
SAMU U SIBISETCS CIICJCTBHEM BO3PACTHBIX HEHpo-
MeTa0OTMYECKUX HAPYIICHHUH.
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ANOREXIA NERVOSA AS A VARIATION OF THE SUICIDAL PHENOTYPE
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Abstract:

As a result of the analysis of modern literature it has been shown that nervous anorexia (AN) is a multifactorial poly-
etiological mental disorder with a high tendency to commit hard suicides, the pathogenesis of which is associated with
the presence of a group of polymorphic genes in the genome of patients. The specificity of accumulation in the ge-
nome of patients of patterns of single-nucleotide polymorphisms, occurring in different accumulation variants, deter-
mines the clinical phenotype of AN and the severity of this pathology. The onset of this pathology is probably associ-
ated with an increase in the concentration of estrogens in the pubertal and post-pubertal periods and, possibly, dietary
intake of steroids of animal and/or plant origin with estrogenic activity, or other alimentary regulators of lipid nature.
In addition, the studied data allowed us to conclude that AN is one of the forms of the suicidal phenotype.

Keywords: anorexia nervosa, eating disorders, suicidal behavior, single nucleotide polymorphisms, adipokines,

neurotransmitters

The complex of eating disorders (ED) includes an-
orexia nervosa (AN), bulimia nervosa, compulsive
overeating — these are serious crippling diseases, which,
for example, in the USA suffer from approximately
4.9% of women and 2.2% of men [1]. Moreover, it is
claimed that 9% of the US population, or 28.8 million
Americans, will face an ED in their lifetime, of which
7.8 million living in 2018-19 will suffer from one of the
forms of ED in the future. At the same time, approxi-
mately 1.9 million new cases of the disease in the future
will be observed in children and people under 20 years
of age [1].

Between 2000 and 2018, the prevalence of eating
disorders worldwide increased from 3.5% to 7.8% [ 3].
A systematic review and meta-analysis of 32 studies
using the SCOFF questionnaire’, involving 63,181 par-
ticipants from 16 countries, concluded that eating disor-
ders occur in 22% of children and adolescents [4]. Eat-
ing disorders are associated with significant medical and
psychiatric morbidity and high mortality due to medical
complications and suicide, with the highest mortality
observed in patients with AN [5], approximately 12
times higher than all-cause mortality in women [6].
Mortality from AN is estimated as higher than with
other mental disorders (MD) [5, and treatment outcomes
are extremely low [7]. From the above, it follows that
there is no clear understanding of the causes of AN and
what to do. Meanwhile, the heritability of AN, accord-
ing to estimates obtained as a result of the twin method,
is 50-60% [8]. From which it follows that AN is based
on genetic causes.

The aim of the study was to evaluate AN as a
condition with a high frequency of suicidal behavior (SB)
from the point of view of genetics and neurobiology.

Material and methods

To analyze the literature on the genetic causes and
neurobiology of AN, we searched for full-text publica-
tions in the PubMed database using the keywords and

ISCOFF questionnaire contains 5 items: Sick — the presence of
vomiting, Control — control of food consumption, One stone
(14 1bs/6.5 kg) — a decrease in body weight by one imperial
unit, equivalent to 6.5 kg, Fat — a feeling of being too full/fat
despite being too thin, Food — fixation of thoughts on food
consumption.

their combinations: n eurogenic, anorexia, eating disor-
ders, suicidal behavior, single nucleotide polymor-
phisms, adipokines, leptin, ghrelin, lipids, estrogens,
neurotransmitters, dopamine receptors, serotonin recep-
tors, cytochrome P450, epoxide hydrolase, GWAS.
Abstracts of articles without full-text support and arti-
cles containing information on modeling AN in animals
were excluded from the analysis and discussion. Publi-
cations on GWAS studies in which the statistical signifi-
cance of associations of genes and/or their polymor-
phisms with AN was greater than 10 - were also ex-
cluded. A total of 617 publications were selected, 86
were selected for further citation.

Results and discussion

Brief description of the problem of AN. Among the
eating disorders, AN is defined as an eating disorder
characterized by a constant desire to lose weight, a dis-
torted idea of one's body, excessive fear of obesity, and
restriction of food intake, leading to a significantly low
body weight [1]. In fact, patients with AN, nervous
bulimia, and dysmorphophobia have an incorrect per-
ception of body image?, which affects physical and psy-
chological health, as well as self-esteem, mood, compe-
tence, social functioning, and professional activity [12].
Thus, AN is actually a specific state of altered con-
sciousness and corresponding food and SB [13].

AN is a severely disabling disorder associated with
significant morbidity and mortality [14] and high recur-
rence rates [15, 16]. For example, in a 2011 meta-
analysis of 36 studies, the overall standardized mortality
ratio for AN (the ratio of observed deaths among people
with the disorder to expected deaths in the general

2Body image is a person's thoughts, feelings, and perception of
the aesthetics or sexual attractiveness of their own body, a
concept used in neuroscience, psychology, medicine, psychia-
try, psychoanalysis, philosophy, cultural studies, and the me-
dia. A person's body image is formed from their memories,
experiences, assumptions about their height, figure, weight,
and comparisons of their appearance with the appearance of
others [9]. The term " body image" — bodily perception, should
be distinguished from the term "body scheme", which denotes
bodily actions, a model of the body that allows one to perceive
the position of one's body and its parts in three-dimensional
space and to relate parts of one's body to the body as a whole,
and one's sensations to parts of the body [10, 11].
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population) was 5.86 [95% CI, 4.17-8.26] [1]. AN can
occur in people of any body type, as it is a disorder as-
sociated with self-harm, regardless of overall body
weight [17].

As a medical problem AN is an eating disorder in
which the patient consciously refuses to eat in order to
lose weight and correct a figure that the patient per-
ceives as excessively overweight, begins with severe
disorders of the endocrine system, and subsequently
other vital systems and organs. Social aspect AN is that
it affects adolescents and young adults, significantly
more often than females. In particular, this is due to the
fact that dissatisfaction with one's body and its sexual
attractiveness is much more typical for girls and women
than for boys and men [18]. They usually deny the ex-
istence of the problem and try to hide their unusual food
preferences. Their family members and friends may not
even suspect the situation until it becomes too serious.
AN usually begins in adolescents or young adults, it
rarely begins before puberty or after 40 years. During
life, AN can develop in 4% of women, it is much less
common among men, and mild forms of AN may not be
taken into account in statistics [1]. Early onset of AN in
combination with the patient's concealment of this pa-
thology, unfavorable recurrent course and the tendency
of patients to terminate social ties lead to a significant
disruption of their socialization, flight from society [19],
which extracts the genotype of patients from the popula-
tion, since they, as a rule, are physiologically and psy-
chologically incapable of procreation.

AN is characterized by a number of behavioral
phenomena and their consequences [20]:

— AN usually begins in adolescence and is more
common among girls.

— People suffering from AN, despite constant
weight loss, constantly adhere to diets, obsess over
thoughts (including overvalued and delusional ideas)
about food and deny that they have a problem, hide the
main symptoms of the disease and avoid or delay seek-
ing help from specialists due to feelings of embarrass-
ment, stigma or ambivalent attitude towards treatment.

— Severe or rapid weight loss can lead to life-
threatening consequences.

AN occurs in two clinical variations:

1. The restrictive type is characterized by limiting
the amount of food consumed. These patients do not
regularly overeat or eliminate the food they eat, for
example by inducing vomiting or taking laxatives. Some
patients with this type of AN engage in excessive exer-
cise.

2. Binge eating/pushing — characterized by re-
striction of food intake, interspersed with regular uncon-
trollable overeating (bulimia) and/or elimination of
consumed food from the body.

Patients with AN are characterized by a strong
preoccupation with food, the most common behavioral
symptoms being:

— patients replace food consumption by studying
diets and counting the calorie content of food;

— hide or throw away food, but at the same time
secretly store up food;

— often collect culinary recipes;

— often prepare gourmet dishes for others and en-
joy watching their culinary delights being consumed by
other people.

The last symptom is very similar in its meaning to
the behavior of alcoholics who are in medical or psy-
chological withdrawal; they also experience intense
pleasure when they treat others with alcohol, for exam-
ple, in a restaurant: “Drink and tell them how good and
tasty it is for you” — substitution alcohol use, when the
alcoholic cannot drink, but replaces himself with the
person he treats a drink to. In the final stages, patients
with AN lead a reclusive lifestyle — completely exclud-
ing themselves from social life [19].

Thus, it is obvious that the development of AN is
clearly associated with a violation of higher mental
functions of the brain, leading to abnormal self-
destructive behavior. This MD destroys individuals
capable of childbearing and thereby leads to a decrease
in the genetic diversity of population, the number of
socially active and able-bodied people. Given the
known mechanisms of pathogenesis and the clinical
course of AN, this problem can be divided into biologi-
cal, genetic and neurobiological components.

Definition of AN as a multicomponent pathological
process. According to the International Classification of
Diseases (10th revision, ICD 10): nervous anorexia
(F50.0) is a disorder characterized by deliberate weight
loss caused and maintained by the patient. The disorder
is associated with a specific psychopathological fear of
obesity and flabbiness of the figure, which becomes an
obsessive idea, and patients set a low limit of body
weight for themselves. However, nervous (F50.0), or
psychogenic anorexia is often accompanied by episodes
of bulimia. Another almost constant symptom is self-
limitation of water consumption (oligodypsia). Thus,
according to the classification, AN belongs to the eating
disorder, and therefore to the disorder. At the same time,
among medical specialists there is a belief that AN does
not have anyone, clearly identifiable cause.

For better understanding of the complexity of the
problem of study, we draw the readers' attention to such
a behavioral aspect as connection between food con-
sumption and water consumption. On the one hand, the
consumption of pure water, like food consumption, is a
situational need arising as a result of many physiologi-
cal effects: material loss of water through the kidneys,
respiration and skin, accompanied by an increase in
blood osmolality, an increase in the entry of osmotically
active substances into the blood, most often sodium,
leading to an increase in blood osmolarity, drying of the
mucous membranes of the oral cavity and respiratory
tract in conditions of low humidity, excessive heating of
the skin, etc. — not associated with food intake. On the
other hand, food intake is accompanied by the inevitable
consumption of water, both contained in food and in the
form of drinks and/or pure water, which facilitates swal-
lowing of food. It has been established that eating slow-
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ly allows time to drink more water during a meal, which
is accompanied by a higher overall calorie intake, de-
spite the fact that additional water consumption during a
meal increases gastric distension and therefore causes a
faster and stronger feeling of satiety [21]. Interestingly,
increasing the volume of a pre-meal meal by adding
water significantly increases the feeling of satiety and
reduces the feeling of hunger and subsequent calorie
intake during lunch, whereas consuming an equivalent
amount of just water as a drink to wash down a meal
does not affect the feeling of satiety [22]. The authors of
this study concluded that eating foods with a high-water
content is more effective in reducing subsequent energy
intake than drinking water during a meal [22]. The re-
sults of this study were generally confirmed later [23].
That is, to consider that AN is characterized only by
restriction of food intake means to be misleading.
Therefore, AN, apparently, should be considered a dis-
order that includs drinking behavior. Drinking motiva-
tion, like food motivation, is an innate basic function
and does not require learning [24].

It should be noted that reduced water intake in-
creases blood osmolarity primarily due to an increase in
plasma sodium concentrations. For example, in older
adults, serum sodium concentrations of 142.5-143
mmol/L were associated with a 62% increase in the
likelihood of being diagnosed with left ventricular hy-
pertrophy (LVH) OR=1.62 [95% CI 1.03-2.55]. And
serum sodium concentrations above 143 mmol/L were
associated with a 107% increase in the likelihood of
LVH OR=2.07 [95% CI 1.30-3.28] and a 54% increase
in the likelihood of heart failure OR = 1.54 [95% CI
1.06-2.23] [25]. We remind you that heart failure al-
ways complicates the final stage of angiotensin II an-
tagonism, but it is explained by protein deficiency, not
water-electrolyte disturbances.

Another disorder that usually accompanies AN is
increased physical activity, which contributes to addi-
tional weight loss [26, 27].

AN is accompanied by a disturbance in body per-
ception with the formation of mental and behavioral
deviations — despite obvious weight loss and exhaustion,
the victim of anorexia perceives themselves as having
excess body weight and therefore seeks to reduce its
weight by limiting food consumption [28]. Therefore,
the behavior of a patient with AN from the point of
view of normal perception seems irrational — there is no
excess body weight, moreover, there is a body weight
deficit, and in the end — a threatening body weight defi-
cit with severe health disorders, but the patient with AN
perceives herself as having gained a lot of weight and
continues to perform actions aimed at reducing body
weight. The complex of irrational behavioral acts in
patients with AN is described in detail, for example, by
M.V. Korkina et al. [19]. Irrationality of behavior is also
noted in individuals with SB [29]. Since AN is accom-
panied by a life-threatening decrease in body weight, it
can be regarded as self-harming behavior, and in com-
bination with self-limitation of water consumption AN,
in the final, occurring in an extremely severe form — as

dry fasting. In the absence of qualified medical care,
AN often leads to death and therefore, from the point of
view of psychiatry and forensics, can be regarded as
self-traumatizing (self-destructive) behavior, leading to
"passive suicide" and, accordingly, as one of the forms
of SB.

It should be noted that, unlike other suicidal phe-
notypes, AN has a high comorbidity rate with concomi-
tant MDs, such as mood and anxiety disorders, obses-
sive-compulsive disorders, personality disorders, and
substance abuse [30]. The MDs most often comorbid
with AN included major depressive episode (40%) and
obsessive-compulsive disorder (18.3%) [31]. The fre-
quency of the latter can vary from 10 to 40% [32, 33].
However, in a GWAS study of 640 cases of eating dis-
orders versus 17,050 cases in controls from the UK
Biobank compulsive overeating and bulimia shared
common genomic variants with overweight and obesity,
whereas for AN the direction of these associations was
opposite, i.e., a genomic difference of AN with binge
eating disorder and bulimia was found [34].

Thus, AN probably represents a complex of disor-
ders of brain functions — primary, obviously associated
with a congenital disorder of cellular structures of the
brain and secondary, behavioral reactions caused by
primary causes: impaired body perception, increased
motor activity, eating disorders (anorexia and bulimia),
drinking disorder, tendency to commit additional self-
harm and/or suicide. The triggering of AN behavior can
be provoked by external factors: the assessment of the
victim by the environment as a body with excess
weight, comparison of oneself and one's body with
"beauty standards" (beauty contest stars, Barbie dolls,
etc.), simple school or environmental bullying, bad rela-
tionships with parents, teachers, etc. All this allows us
to regard AN as a multifactorial pathology, comorbid
with SB, and therefore encourages us to look for genetic
causes that provide an innate predisposition. At first
glance, the opposite of AN is bulimia, but in fact bulim-
ia is the flip side of AN, in which long periods of food
abstinence are followed by periods of bulimia, which
end in a fast to punish food intemperance.

Prevalence of AN. Approximately 0.5% of ado-
lescent girls in the USA have AN, from 5 to 10% of
all cases of eating disorders occur in boys [35]. Per-
haps this is due to the peculiarities of statistical record-
ing, but the most severe situation with the incidence of
AN is observed in the USA, where in the period from
1999 to 2006 the number of hospitalizations due to
eating disorders increased by 119% among children
under 12 years of age [36]. In general, the prevalence
of AN is 1.4% in the female subpopulation and 0.2% in
the male [3, 37]. Without gender stratification, the prev-
alence of anorexia is estimated at 0.6% [28]. These data
can be confirmed by the following observation: for the
period from 1988 to 2004. In 2009, 1009 patients with
AN were admitted to the Sainte-Anne Hospital (Paris,
France), among whom only 23 were men. Men differed
from women by a later age of AN manifestation, they
were more likely than women to have a history of ex-
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cess weight, and they committed parasuicide less often
[38]. The risk of developing AN is highest among fe-
male athletes and performers, especially those involved
in sports and performance activities that reward a slim
body (e.g., gymnastics, running, wrestling, dancing,
modeling) [39]. It is reported that the prevalence of
eating disorders in male athletes ranges from 0 to 19%,
and in female athletes — from 6 to 45% [40]. Another
group of people who have eating disorders more often
than in the population are people "on a heavy diet".
The risk of developing an eating disorder in this sub-
population was 18 times higher than in those who did
not follow any diets [41]. It is possible that adherence
to diets, including those aimed at reducing truly ex-
cess body weight, is a symptom of hidden AN.

Mortality and ED in AN. As a variant of ED, AN is
known as a mental pathology with the highest mortality
rate among EDs — =10% [28]. According to the German
Civil Registry Office, during inpatient observation of
5839 patients with ED (3569 cases of AN, 363 — bulim-
ia, 1907 — ED without a diagnosed disease), the stand-
ardized mortality rate in the subpopulation of patients
with AN was 5.35 and 1.49 for bulimia. However, only
in bulimia was suicidality a univariate predictor of a
shorter period of time from onset to death, whereas
patients with AN mostly died of natural causes associat-
ed with ED [42].

In patients with AN, the mean all-cause mortality
rate was 4.5 [95% CI 4.1-4.9] after 40 years of follow-
up. However, in AN, the mortality risk is the same for
both sexes, despite the fact that anorexia is 70 times
more common in women than in men. Psychiatric
comorbidity was detected in 47% of patients with ano-
rexia at diagnosis. Comorbidity with MD was associated
with a 1.9-fold increase in 10-year mortality compared
with patients without comorbidity and with a 4-fold
increase in mortality in those with early diagnosis of
anorexia at 625 years of age. Suicides accounted for
13.9% of all deaths in patients with anorexia. And even
the risk of death from natural causes was 3.8 [95% CI
3.4-4.2] times higher than in the population [43]. Ac-
cording to J. Holl - Denoma (associate professor at the
University of Vermont): “People with anorexia commit
suicide approximately 57 times more often than similar
populations who do not suffer from anorexia” [44].

In a meta-analysis of 41 cohorts of 40 peer-
reviewed studies published between 1966 and 2010,
women with AN were 5.2 [3.7-7.5] times more likely to
die prematurely from any cause and 18.1 [11.5-28.7]
times more likely to die by suicide than women aged
15-34 in the general population. The authors noted that
the risk of premature death was highest in studies in-
volving older adults, although there was confounding by
treatment-related factors [45].

It is interesting that before attempting to commit
suicide, AN victims completely isolate themselves from
society, and use radical and reliable methods to commit
suicide, such as jumping in front of a train, swallowing
cleaning products, and self-immolation [46]. That is,
AN as a variant of self-harming behavior is the opposite

of SB in people without AN. In the general population,
suicides are committed significantly more often by men
than women, which is clearly associated with the accu-
mulation in their genomes of greatly different quantita-
tive patterns of polymorphic genes associated with SB
(more in men): a group of polymorphic genes localized
on the Y chromosome of men, and a group of polymor-
phic genes localized on the only X chromosome of men,
that is, those that do not have a wild (normal) allele in
the genomes of men. At the same time, men commit
suicide, as a rule, in more cruel and reliable ways than
women [47, 48], then suicide in AN is the predominant
in women.

Anorexia and SB. If the understanding that suicide
is a multifactorial pathology has appeared relatively
recently and is in the stage of active formation, then
anorexia is a clear pathology, the social significance of
which is high, since it affects the young, mainly female,
part of the population. At first glance, this does not al-
low us to classify anorexia as a multifactorial disease,
the development of which begins at a later age. In old
people, AN can be a form of passive suicide, for exam-
ple, in a ten-year follow-up of 601 elderly patients with
AN (according to DSM-IV criteria), 40 deaths due to
AN were recorded, the standardized mortality ratio
(SMR) in this cohort was 10.6 [95% CI (7.6-14.4)]
[49]. For people over 65 years of age, death from ano-
rexia / malnutrition is apparently a much more common
occurrence than is commonly thought.

In the initial analysis of 2218 studies, of which 146
studies were selected for further full-text review, 58
publications met the eligibility criteria. Depending on
the place of residence, the prevalence of anorex-
ia/malnutrition ranged from 0.20 to 55% among com-
munity-dwelling individuals, from 5.8 to 61% among
inpatients, from 13 to 63% in inpatient settings, and
from 6.6 to 26.6% in other settings (mixed and outpa-
tient). The authors report that loss of appetite in general
increased the risk of death by 30-35% [50]. Of course,
one of the expected causes was oncopathology, but cas-
es of unexplained anorexia in individuals over 65 years
of age were also noted in this study. Unmotivated ano-
rexia in people over 65 years of age is called "senile
anorexia" [51]. Unlike young victims of AN, who ap-
parently have the only reason for refusing to eat as a
self-perception of being overweight, in the elderly ano-
rexia/malnutrition has a range of quite understandable
causes. These include taking vital medications that sup-
press appetite and/or distort the taste of food, psychoso-
cial causes, depression, changes in the digestive system
(decreased saliva production, wearing dentures, reflux
esophagitis and liver disease, etc.) [52]. Obviously,
among the elderly there may be people who have had
another relapse of AN in old age. Nevertheless, it can be
concluded that in the elderly, AN is an open form of
"passive suicide".

Thus, given the high mortality rate in AN, largely
due to suicide, it is acceptable to consider AN as a type
of suicidal phenotype.
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Genetics of AN (AN as a multifactorial disease).
From the previous presentation, it can be understood
that AN is a polyetiological disease, however, it is be-
lieved that genetic and non-hereditary environmental
factors explain 74% and 26% of the variability of the
AN syndrome, respectively [53]. In another study, the
role of genetic disorders as a cause of AN was estimated
at approximately 33—-84% of cases, nervous bulimia — at
28-83%, and 41-57% — of compulsive overeating [54].
From the list above, it becomes clear that despite the
fact that periods of bulimia and compulsive overeating
alternate with periods of severe restriction of food in-
take in AN and are often an integral part of this pathol-
ogy, they can occur as independent forms of eating dis-
orders. And this must be taken into account in the dif-
ferential diagnosis of these conditions.

Eating disorders are more common than AN, for
example, in a survey of 877 medical students (746 girls
and 131 boys; 559 juniors and 318 seniors) using the
EAT-26 questionnaire (DM Garner Eating Attitudes
Test — 26 adapted by O.A. Skugarevsky and S.V. Sivu-
kha), eating disorders were identified in 144 (16.4%)
respondents, statistically significantly more often in
girls (18.2%; p<0.001) and junior students (18.2%;
p=0.006). At the same time, a high score (61-75) on the
EAT-26 was determined in two female students, an
elevated score (46-60) — in 10 (one boy and nine girls),
which amounted to 1.37% (0.76% in boys and 1.47% in
girls; p>0.05). These students were characterized by
“Fascination with diets” and “Desire to lose weight”,
with maximum scores on the corresponding scales
[55can see, this study obtained frequencies of AN oc-
currence comparable with the above-cited results of the
population studies of M.Galmiche et al. [3] and F. R.
Smink et al. [37] — 1.4% and 0.2% for women and men,
respectively. Comparing these observations with a suf-
ficient degree of confidence, we can state that the popu-
lation frequency of AN occurrence as a whole corre-
sponds to the Hardy-Weinberg equilibrium. It is also
permissible to conclude that the group of possible pol-
ymorphic genes that may be associated with AN in the
future is quite large and widely distributed in the popu-
lation, and eating disorder problems appear in those
who have a significant accumulation of the correspond-
ing polymorphic genes in the genome. That is, eating
disorders in general and anorexia nervosa in particular
represent a polygenic pathology.

Of great interest are two recent publications that
examined the relationship between AN and telomere
length. In a pilot study (submitted May 13, 2023, pub-
lished June 1, 2023), 44 female patients with AN, aged
13 to 19, with no history of organic brain disease, men-
tal illness (bipolar disorder, schizophrenia spectrum
disorder, intellectual disability, substance use, metabolic
disorders (such as diabetes mellitus or thyroid disease),
who were treated between January 1, 2015 and Decem-
ber 31, 2018, in the Adolescent Eating Disorders Inpa-
tient Unit of Safra Children's Hospital, Sheba Medical
Center, Tel Hashomer, Israel, were divided into two
subgroups: 26 AN patients with only food intake re-

striction and 18 AN patients with both food intake re-
striction and regular cleansing from the food consumed.
In all 44 patients versus 22 controls, there was found
telomere shortening but for 18 patients who practiced
cleansing of ingested food, it reached statistically signif-
icant levels [56]. In a second study (published August
2024), telomere length was significantly negatively
correlated with AN in a unidirectional manner
(p=0.017) using Mendelian randomization (a variant of
the two-way two-sample approach) as a result of com-
paring 452 patients with AN versus 411,729 controls
[57]. These data suggest that patients with AN tend to
have shorter telomeres as their condition worsens.

The heritability of eating disorders has been
identified in both family and twin studies and is mul-
tifactorial. The genetic component is considered to be
common for both AN and bulimia [58]. In a study of
1831 relatives of 504 probands using personal struc-
tured clinical interviews and family history, it was
found that complete and partial AN syndromes were
more common in female relatives of both anorexic
and bulimic probands. The relative risk for develop-
ing the complete AN syndrome was 11.3 and 12.3 in
female relatives of anorexic and bulimic probands,
respectively. Bulimia was more common in the fe-
male relatives of the subjects than AN, the corre-
sponding relative risks for bulimia were 4.2 and 4.4
for female relatives of probands with AN and bulimia
nervosa, respectively [59].

Results of GWAS !studies. The search for genes
predisposing to AN was started in 1977 with the study
of the association of AN with serotonin receptors [60,
61] and has not yielded convincing results so far. For
example, as a result of conducting GWAS based on
standard association analysis followed by meta-analysis
across all study cohorts of 3495 cases of anorexia ner-
vosa compared with 10982 controls identified 10641224
SNPs and insertion-deletion variants with minor allele
frequencies >1%. As a result, the authors identified one
significant locus associated with AN on chromosome 12
(rs4622308) in the region where a locus associated with
-type 1 diabetes mellitus and autoimmune diseases was
previously found. Significant positive genetic correla-
tions were also found between AN and schizophrenia,
neuroticism, educational level, and high-density lipo-
protein cholesterol, as well as significant negative ge-
netic correlations between AN and body mass index,
insulin and glucose concentrations, and lipid pheno-
types. The identified locus overlapped with six genes
IKZF4?, RPS26°, ERBB3% PA2G4°, RPL41° and

IGWAS — genome-wide association studies search associa-
tions.

2The IKZF 4 gene encodes a zinc finger protein, subfamily 1A
, member 4, a transcription factor (OMIM * 606239).

SRPS26 gene encodes the 40 S ribosomal protein S 26 (OMIM
* 603701).

“ERBB3 gene encodes the ERBB3 protein of the epidermal
growth factor receptor family of receptor tyrosine kinases
(OMIM) * 190151).
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ZC3H10'. However, significant associations with AN
were found only for the RPS26 gene, the predicted ex-
pression of which was negatively correlated with BMI,
weight and waist circumference [63].

According to a very large group of authors, in ad-
dition to the RPS26 gene, the key gene for AN may be
the gene DALRD3? [64, 65]. Another study based on a
genetically imputed expression and splicing model from
14 tissues using alternative mRNA, protein, and mRNA
splicing weights to identify genes, proteins, and tran-
scripts associated with AN risk identified 134 genes for
which, after correction for multiple testing, the genet-
ically predicted expression of mRNA, four proteins, and
16 alternatively spliced transcripts was associated with
AN. From this sample, further statistical analysis identi-
fied 97 genes independently associated with AN. How-
ever, further fine mapping analysis yielded a convincing
result that associations of increased genetically predict-
ed mRNA expression were correlated with AN only for
the WDRG6 gené’. In addition, a number of candidate
genes encoding immune system proteins were identi-
fied: MSTI (OMIM * 142408, gene encoding macro-
phage stimulating protein 1, TREXI (OMIM* 606609,
gene encoding protein 3-prime repair exonuclease 1),
PRKAR2A (OMIM* 176910, gene encoding regulatory
cAMP-dependent protein kinase type 11, alpha), PROSI
(OMIM * 176880, gene encoding protein S — vitamin K-
dependent plasma protein of the coagulation hemostasis
system) [66]. In addition to protein-coding regions of
genes, the pathogenesis of diseases can also be associat-
ed with non-coding regions, such as intronic regions.
Intronic regions of the SOX20T'intronic (rs9839776)
and PPP3CA’intronic (rs17030795) genes associated
with AN have been found as such [67].

SPA2G4 gene encodes RNA binding protein PA2G4, involved
in growth regulation and ribosome assembly (OMIM *
602145).

°RPL41 gene encodes a protein RPL41-60 S ribosomal pro-
tein L 41 (OMIM * 613315)

'Gene ZC3H10 encodes the protein ZC3H10 — regulates adi-
pogenesis by controlling translation and F-actin/mitochondria
interaction [67].

’DALRD3 gene encodes a protein with a DALR anticodon
binding domain similar to that of class Ia aminoacyl-tRNA
synthetases involved in DNA methylation (OMIM * 618904).
SWDR 6 is a gene encoding a protein of the same name that
contains WD repeats. WD repeats are minimally conserved
regions of approximately 40 amino acids, typically enclosed in
glycine-histidine and tryptophan-aspartic acid, that facilitate
the formation of heterotrimeric or multiprotein complexes.
Proteins belonging to the WD repeat family are involved in a
variety of cellular processes, including the cell cycle, signal
transduction, apoptosis, and gene regulation (OMIM *
606031).

4S OX20T overlapping transcript is a long noncoding RNA
containing at least 5 exons. The SOX2 gene is a regulator of
neurogenesis (OMIM*616338).

SPPP3CA is the gene for the alpha-isoform subunit of cal-
cineurin (serine/threonine-protein phosphatase 2B catalytic
subunit Alpha-isoform), the latter is formed as a result of
alternative splicing and is involved. Expression of a domi-
nant-negative mutant of calcineurin suppresses myocyte dif-
ferentiation and hypertrophy (OMIM *114105).

Despite the high technological level of GWAS
studies, their results cause more confusion than ac-
ceptance. This is due to the lack of repeatability of the
results. At least when studying the literature on GWAS
In our studies of AN, we were unable to find at least
two studies that found an association with AN of the
same polymorphic genes. We were able to find only two
independent studies — H. J. Watson et al. (2019) and N.
Berthold et al. (2022) — in which the authors report two
genes associated by both working groups with AN as a
result of @ GWAS study: CADM]I (a gene encoding a
cell adhesion protein — OMIM *605686) and NCKIPSD
(the gene encoding NCK-interacting protein with SH3
domain — regulates the formation of tubes in endothelial
cells and, possibly, angiogenesis, OMIM *606671 ) [64,
68]. Moreover, if N. Berthold and colleagues name the
genes CADM 1 and NCKIPSD, then H. J. Watson et al.
— genes CTNNB 1 (encodes catenin beta-1, which is
part of adherens junctions, OMIM*116806) and DAG 1
(encodes dystroglycan, an extracellular matrix protein-
binding receptor, OMIM*128239).

This may be due to the fact that the authors used
different methods of statistical analysis of genomic
associations with AN symptoms. Therefore, GWAS are
more credible studies that additionally examined the
expression profile of candidate genes or at least the
DNA methylation profile. Although the heritability of
AN is estimated to be high, the DNA methylation pat-
tern is also heritable, moreover, it can be maintained
for a long time if the external factor that maintains the
pathological methylation pattern is constantly present
in the environment, since in this particular case it can
be a common component of food. Accordingly, if the
development of AN is associated not with a change in
nucleotide sequences, but with a change in the expres-
sion level due to hyper- or hypomethylation of DNA,
that is, epigenomic regulation, an association with
specific genes cannot be detected, since it is not asso-
ciated with SNPs. These difficulties with conducting
GWAS studies and evaluation of their results, including
those related to small samples, epistatic interaction,
possible network interaction of genes, in which each
gene of the gene network makes an insignificant con-
tribution to the development of a phenotypic trait, is
also noted by other authors, for example, in the review
by P ei-an Betty Shih, D. Blake Woodside (2016)
[69].

In the first GWAS In a study that included a ge-
nome-wide DNA methylation profile comparing
monozygotic twins discordant for AN with unrelated
controls, rank regression revealed two statistically sig-
nificant CpGs Cassociated with two genes associated

%CpG or CG are regions of DNA where, in the 5' — 3' direc-
tion, a cytosine is followed by a guanine with a phosphate (p)
between them. CpG regions are often found in regions of the
genome called CpG islands , which are usually defined as
regions of at least 200 base pairs in length in which the pro-
portion of GC pairs exceeds 50% and the ratio of observed to
expected CpG regions exceeds 60% [70].
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with metabolic traits, PPP2R2C' and CHSTI?, which
were associated with the metabolic signature of type 2
diabetes mellitus, abnormalities in insulin secretion and
glucose concentration [71]. In addition, these authors
found an association of AN with the genes FCHOI’,
JAM3*, ZERIS, LMNAS, UBAP2L", SYNJ2® — as follows
from the descriptions presented in the interlinear trans-
lation, these are genes that participate in cell prolifera-
tion, regulation of the functioning of the genetic appa-
ratus through endocytosis and ubiquitin labeling and
final removal of proteins.

Of interest is the work of Y. Kim et al. (2013), in
which, when assessing changes in gene expression
before and after weight restoration in patients with
AN, it was found that CYP11A1 activity — the enzyme
that converts cholesterol into pregnolone — is sup-
pressed after weight restoration [72]. This publication
was one of the starting points for our formulation of the
gene-endocrine hypothesis of the pathogenesis of AN
(see below). In addition, after weight restoration of pa-
tients, the same group of authors identified a decrease in
the expression of the Cl6orfl11 (open reading frame 11)
LINCO00235 (long intergenic noncoding RNA) regions
located on chromosome 16 (linked to chromosome 16)
associated with the perception of odors and the olfactory
receptor genes OR52J3, OR51LI, OR51A4 and OR51A42
[ibid.]. Accordingly, of all the analyzed works on
GWAS In the studies, this publication has gained the
greatest confidence, since its results are well consistent
with the known mechanisms of pathogenesis of AN. We
draw the attention of readers to the fundamental differ-
ence in the design of the cited studies. If in the above-
mentioned works the genetic material for the study was
obtained directly at the height of the disease and com-
pared with healthy individuals, then in the work of Y.
Kim et al. gene expression was compared at the height

'PPP2R2C is a gene encoding protein phosphatase 2, regulato-
ry entity B, gamma isoform, this enzyme is one of the blockers
of cell proliferative activity (OMIM* 605997).

2CHSTI is a gene encoding carbohydrate sulfotransferase 1
(OMIM* 603797), of the known functions - it participates in
the sulfation of the polysaccharide part of keratin, providing
transparency of the cornea. However, similar enzymes of the
sulfotransferase class catalyze the sulfate conjugation of
many hormones, neurotransmitters, drugs and other xe-
nobiotics.

3FCHO 1 is the gene encoding the protein endocytic adaptor 1,
containing FCH and Mu domain, and is involved in the major
pathway of internalization of cell surface proteins and mole-
cules via endocytosis (OMIM*613437).

4JAM 3 is a gene encoding a protein intercellular adhesion C
(OMIM*606871).

SZER 1 is a gene encoding a cell cycle regulator protein asso-
ciated with the cell cycle regulator ZYG11 (OMIM*617764).
®LMNA - the gene encoding the proteins lamins A and C —
structural proteins of the inner nuclear membrane
(OMIM*150330).

7UBAP 2L - the gene encoding the protein associated with
type 2 ubiquitin (OMIM*616472).

8SYNIJ 2 is the gene encoding the protein synaptojanin-2, a
ubiquitously expressed inositol polyphosphate 5-phosphatase
that inhibits endocytosis of the EGF receptor (heparin-binding
EGF -like growth factor (OMIM *121650)) (OMIM*609410).

of the disease and after the restoration of the body
weight of patients. This suggests that the changes in
gene expression discovered by other authors could be
associated not with AN, but with its consequences.

Thus, the GWAS results studies of the relationship
between AN and other eating disorders and genomic
disorders are currently contradictory and use very dif-
ferent methods of statistical analysis of the available
data, which may influence the final conclusion of the
study.

Neurobiology of AN. Satisfaction of hunger from
the physiological point of view is a situational need.
Patients with AN, experiencing a constant feeling of
hunger [19], do not experience biological needs neces-
sary for survival [73], and food intake often causes dis-
gust in them [74, 75]. In the process of studying the
personality of patients with AN in the acute period, a
fairly adequate assessment of their mind and character
was revealed, but an inadequate assessment of appear-
ance [19].

As it turned out, the above-mentioned behavioral
and metabolic phenotype of AN with high physical
activity is well reproduced experimentally in a signifi-
cant part of the vivarium rodent population with free
access to a voluntary running wheel, subjected to food
restriction [76]. This effect was associated with AgRP
neurons of the hypothalamic peptide, also associated
with neurons producing agouti-related peptide (4gRP)
[ibid.].

Neuroanatomy of AN. Given the above results of
GWAS studies, which, despite all the contradictions,
found associations of AN with genes regulating cell
proliferation and adhesion, as well as the genome, it is
not surprising that pronounced macromorphological
changes in the structure of the brain were found in AN.
For example, it was found that patients with AN have a
significantly increased number of cerebral cortex folds
in the right dorsolateral prefrontal and visual cortex
[78]. Pronounced changes in the visual cortex in wom-
en with AN can be theoretically associated with a vio-
lation of the perception of body image; it is possible
that these women really “see” themselves as fatter than
they actually are. In the course of studying the genes
associated with AN, it was found that they are ex-
pressed in the lateral parabrachial nucleus, arcuate
nucleus of the hypothalamus, raphe, and ventral area
of the adult and fetus [65]. Women with AN were
found to have reduced gray matter volume in the bilat-
eral middle cingulate and posterior cingulate cortex,
right fusiform area, left amygdala, and left anterior cin-

° agouti neurons - is a group of neurons in the hypothalamus
that form feeling of hunger [76]. They are named for the syn-
thesis of agouti-related peptide, which binds to melanocortin
receptors and inhibits their signaling pathways, which ulti-
mately stimulates appetite and the desire to eat. The activity of
AgRP is closely associated with autotaxin (ATX), a secreted
enzyme necessary for the formation of the lipid signaling
molecule lysophosphatidic acid (LPA). Patients with dysfunc-
tion of the synaptic signaling pathway LPA are more prone to
excess weight and most often suffer from type II diabetes
mellitus [77].
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gulate cortex compared to women without comorbidity
[79].

From the point of view of neuroanatomy, it can be
assumed that AN is caused by a disruption in the func-
tioning of the body schema - the cellular center for per-
ceiving the shape of the body, increased excitability of
neurons in the motor cortex and/or corresponding sub-
cortical nuclei, areas of the brain that provide volitional
effects.

Adipokines and the endocrine manifestation of AN.
Mutations in the leptin genes, the p.Val94Met variations
leading to a decrease in gene functionality, and the
p-Leu211fsX reading frame shift in the MC4 R gene —
the melanocortin receptor 4 gene, were unexpectedly
detected in patients with AN. One patient with AN was
heterozygous for two MC4R variants (p.Vall03Ile and
p-Ser127Leu) [80].

In women with AN, serum concentrations of lep-
tin, an adipokine that suppresses hunger, are de-
creased, while concentrations of ghrelin, an adipokine
that induces hunger, are increased. However, paradox-
ically, concentrations of neuropeptide Y, an adipokine
that suppresses hunger, are increased. Although 5—
15% of patients with AN are adolescent boys and men,
data on endocrine dysfunction in AN in males are
scarce [81].

When examining the serum leptin content of 25
patients with AN, 20 women with nervous bulimia, 6
women diagnosed with non-specific eating disorders
and 14 women with normal body weight (reference
comparison group), serum leptin concentrations in all
three groups suffering from severe eating disorders were
not associated with a specific pathology, but correlated
with the individual body mass index [82].

It is possible that oxytocin is involved in the path-
ophysiology of anorexia nervosa, since in buccal cells
of 15 patients with AN compared with 36 healthy wom-
en, the methylation status of five of six CpG sites in the
region from exon 1 to MT2 sites of the oxytocin gene
was altered. On average, methylation levels were higher
in patients compared with controls: 64.9-88.8% versus
6.6-45.0%. Methylation levels of these five CpG sites
were negatively correlated with body mass index [83].
Another study also found hypermethylation of oxytocin
receptor sites in 48 women with clinically evident AN
versus 21 women with AN in remission and 35 women
without eating disorders [84]. These facts explain the
cause of oligodipsia in women with AN, since the
amino acid sequence of oxytocin differs from that of
antidiuretic hormone by only two amino acids out of
nine [85]. Accordingly, one can also think about the
structural similarity of their genes. But in this case, if
the oxytocin gene is subject to hypermethylation, then
the gene of its related vasopressin can also be hyper-
methylated. Hypermethylation of genes, as a rule, is
accompanied by suppression of its expression and,
accordingly, a decrease in protein formation. A de-
crease in the formation and release of vasopressin will
be accompanied by a decrease in water consumption.
In addition, both hormones are known as regulators of

social behavior [85], accordingly, a decrease in their
brain concentrations can lead to behavioral changes.

Another study examined the relationship between
SNP frequencies (1s53576, 152254298, 1s2228485,
rs2268493 and rs918316) of the oxytocin receptor in
124 women over the age of 18 (healthy, control group
— 35 people), with current AN (AN — 36), AN in histo-
ry, but in a long period of body weight restoration
(ANV - 26), and with bulimia (27). The average age of
onset of eating disorders was lower in the group of pa-
tients with ANV (13.5 £+ 0.7) compared with the groups
of ANV (16.74£0.7) and with bulimia (17.8+1.2). The
results of the study show that none of the SNPs oxyto-
cin receptor was not a predictor of the development of
AN or bulimia nervosa. However, with a combination of
haplotypes rs53576 and rs2228485, a statistically signif-
icant interaction was found between group and haplo-
type of homozygotes GG at both loci with carriers of C
at both loci. All patients with AN with haplotypes GG /
GG 1s53576/rs2254298 was associated with less preoc-
cupation with food and body shape, less anxiety, and
less obsessive/compulsive behavior, while haplotype 4
carriers had the highest number of eating disorder
symptoms, leading the authors to conclude that haplo-
type GG may be protective in AN [86].

In addition to oxytocin, the leptin-regulated ano-
rexigenic peptide proopiomelanocortin may be involved
in the pathogenesis of AN [87].

It is possible that autoimmune processes are also
involved in the pathogenesis of AN. For example, anti-
bodies to hypothalamic neurons were detected in all 22
patients with AN using immunofluorescence analysis.
At the same time, significantly increased concentrations
of ghrelin, proopiomelanocortin, and agouti-related
peptide (p<0.0001) were detected in the blood serum of
patients with AN compared to the serum of the control
group. Whereas serum concentrations of leptin in pa-
tients with AN were significantly lower than in the con-
trol group (p<0.0001) [88].

The relationship of AN with neurotransmitter sys-
tems. It is believed that any disruption in the functioning
of the serotonin system causes symptoms similar to AN
[89]. Estrogens increase the reuptake of serotonin in
synapses and reduce its enzymatic degradation. The
processes associated with these disorders may predis-
pose to the development of AN [90SNP abnormalities
in the HTRID gene (OMIM*182133, the serotonin
receptor 1D gene) and the opiate receptor delta 91].
Overall, these facts suggest a connection between
these changes and mood disorders.

In a lifetime study of Dj-receptor affinity in the
sensorimotor striatum, association striatum, and limbic
striatum using positron emission tomography (PET) in
25 women with AN (mean age 25.24+7.3 years) versus
25 healthy female subjects (mean age 25.6+5.0 years),
no differences in the binding of the radiopharmaceutical
['! C] raclopride were found either before treatment or
during the period of weight gain. The authors deny the
role of dopamine D, -receptors in the development of
AN [922]. In contrast to this work, we present the result
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of a similar study in which 10 women with previous
AN, who were in the recovery period, had a significant-
ly higher [(11)C] raclopride binding potential in the
anterior-ventral striatum than 15 women in the control
group [93]. Such different results may be related to the
anatomical region of measurement of the radiopharma-
ceutical uptake.

However, in a Chinese Han population, comparing
260 female anorexia patients meeting DSM-IV criteria
with 247 healthy controls, dopamine D> receptor gene
(rs1800497) and catecholoxymethyltransferase (COMT,
rs4633) gene polymorphisms were associated with sus-
ceptibility to AN. The interaction between dopamine D,
receptor gene rs1800497 and COMT gene rs4633 poly-
morphisms increased the risk of developing AN [94]. In
a study of 91 probands with a DSM-IV diagnosis of AN
and 457 parents and relatives with a DSM-1V diagnosis
of eating disorders, dopamine D, -receptor abnormalities
were found in the form of an insertion/deletion -141 C/-
(-141 Indel) affecting the efficiency of D»-receptor tran-
scription, as well as multiple polymorphisms in the sev-
enth exon affecting the stability of the D,-receptor tran-
script. These abnormalities were not observed in 98
unrelated women in the control group who had normal
weight [95].

In addition to the dopamine D, receptor, polymor-
phic variants of the dopamine D4 receptor gene and the
IGF2 (insulin-related growth factor 2) gene were found
to be associated with AN and its characteristic perfec-
tionism. These same genes were found to be associated
with perfectionism in healthy representatives of the
control group [96].

It would be possible to cite a fairly large number
of publications from which it follows that any disturb-
ance in the expression of dopamine or serotonin recep-
tor genes, even without a change in the nucleotide se-
quence, can be associated with AN, but the facts pre-
sented are sufficient, despite the contradictory results of
some studies, to understand that a disturbance in seroto-
nin and dopamine regulation is associated with AN in
the same way as the above-described changes in the
structure of other genes. From which it follows that a
single consistent mechanism for the pathogenesis of AN
is currently unknown, and the pathogenesis is realized
through many mechanisms of its activation. It is espe-
cially unclear what is the trigger for this pathology and
why its manifestation, as a rule, occurs during puberty
and early post-puberty periods of development. Our
comprehensive analysis of studies of the material causes
of AN development allowed us to develop a new con-
sistent hypothesis for the pathogenesis of AN.

Gene-endocrine hypothesis of the pathogenesis of
AN. In addition to the above facts, it should be noted
that in areas where there is a real food shortage, AN is a
fairly rare phenomenon! ‘[97]. From this report there
follows a hypothetical assumption that the development

IThese observations are in direct contradiction with the hy-
pothesis of C.M. Bulik (2005), who suggested that AN may
be associated with the fact that the child's mother was under-
nourished during pregnancy [103].

of AN may be associated with a dietary epigenetic regu-
latory factor that realizes its effect through the adi-
pokine system in individuals with sufficient food con-
sumption, which is absent in the diet of people living in
areas with food deficiency. Since of all the dietary fac-
tors, only fatty acids and cyclic lipids enter the blood-
stream unchanged and are capable of both accumulating
in fat depots and easily penetrating the blood-brain bar-
rier, and, in accordance with modern concepts, are regu-
latory factors, it can be assumed that some of the dietary
lipids in people with a pathologically altered genome
can cause behavioral changes in the form of eating dis-
orders and AN in particular. Since AN most often af-
fects young girls and women, it can be assumed that this
substance has an estrogenic nature (i.e., a steroid struc-
ture). However, in this case, AN, as a rule, will not be
observed in men, since with correct primary sexual dif-
ferentiation, the expression of estrogen receptors in men
is completely and lifelong suppressed. In addition, at the
second stage, a severity-dependent shortening of telo-
meres and a violation of the mitochondrial status caused
by the suppression of telomerase activity, inducing a
violation of the mitochondrial status and ATP produc-
tion, associated with a tendency to commit suicide, may
be observed [98, 99]. Schematically, our hypothesis can
be depicted as follows (Fig. 1). It is likely that such
external factors as comments from others about imagi-
nary or obvious obesity and/or bullying associated with
these comments are also important as triggers for the
development of AN, but not all patients with AN en-
counter these factors.

Accordingly, Eds can be expected to be found in
young men with sexual deviations. We are to present a
number of reports to support this hypothesis. In the
USA, the lifetime prevalence of eating disorders accord-
ing to self-reported diagnosis is 10.5% for transgender
men and 8.1% for transgender women, including AN
(4.2 and 4.1%) and nervous bulimia (3.2 and 2.9%),
respectively [100]. As we can see, the frequency of
eating disorders in transgender men is even slightly
higher than in transgender women, and the frequency of
AN does not differ between them.

According to DSM-5 criteria, in an online screen-
ing of 8,531 students, EDs were observed in 5.5-17.9%
of young women and 0.6-2.4% of young men before the
early adulthood period. Of these, 0.8-6.3% of women
and 0.1-0.3% of men reported having AN corresponding
to DSM-5 criteria, 0.8-2.6% of women and 0.1-0.2% of
men reported having bulimia nervosa, 0.6-6.1% of
women and 0.3-0.7% of men reported having binge
eating disorder, 0.6-11.5% of women and 0.2-0.3% of
men reported having other specific eating disorders or
eating behavior, and 0.2-4.7% of women and 0-1.6% of
men reported having unspecified eating disorders or
eating behavior. As a result of the logistic regression
analysis and calculation of the risk of eating disorders,
sexual minorities were found to be in a group of a par-
ticularly high risk of developing EDs.
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1™ level - inherited SNPs of proliferation
regulator genes, or/and DNA methylation profile

Increased number of CGM
folds in the right dorsolateral
prefrontal and visual cortex.
Decreased gray matter volume
in the bilateral middle cingulate
and posterior cingulate cortex,
right fusiform area, left amyg-
dala, and left anterior cingulate
cortex.

Disruption of the struc-
ture and functioning of
synaptic connections

d . .
2" level - puberty-induced cyclical
changes in estrogen concentrations

Estrogen-dependent increase in seroto-
nin reuptake and compensatory change
in the status of the dopamine system.
Polymorphic cytochrome P450 in the
brain synthesizes defective estrogen, or
dietary intake of a xenobiotic steroid
with estrogenic activity.

Change in adipokine status.
Shortening of telomere length.

|

Suicide

Neuroendocrine imbalance

|

Disturbance of body perception and, as a consequence,
food, water and other types of behavior

Fig. 1. Gene-endocrine hypothesis of the pathogenesis of psychogenic anorexia.

The two-level hypothesis of AN suggests that, as with any multifactorial disease, AN has a primary congenital gene
defect that leads to changes in the cytoarchitecture of the brain (CM) with an implicit change in behavioral reactions.
The defect becomes manifested under the influence of external environmental factors, possibly by alimentary intake of
phytoestrogens in food and/or other substances of xenobiotic steroid structure, causing neuroendocrine imbalance
against the background of altered cytoarchitecture of the CM and, ultimately, addictive behavior. Endogenous synthe-
sis of pathological estrogens due to the presence of congenital polymorphisms of the P450 cytochrome genes cannot
be ruled out. The tendency to commit suicide in patients with AN may be associated with a violation of mitochondrial
function due to the suppression of telomerase activity, which manifests itself at the chromosomal-molecular level of

regulation by shortening the length of telomeres.

Thus, compared with cisgender men, cisgender
women had OR=1.71 [95% CI: 1.46-2.00], and students
with gender dysfunction had OR=1.68 [95% CI: 1.11—
2.47] [101, 102]. In addition, individuals with ED and
particularly AN may express a pathologically altered
variant of one of the cytochromes P450 proteins respon-
sible for extragonadal estrogen synthesis in the brain,
producing pathologically altered estrogen. In another
study examining a national sample of 286,720 US col-
lege students, bisexual (OR=3.259), gay, lesbian, or
queer (OR=2.468) participants were more likely to re-
port lifetime diagnoses of an eating disorder than heter-
osexual participants [103].

It has been shown that concentrations of lysophos-
phatidic acid (LPA) mentioned above in the subtitle (%)
— a phospholipid C,; H41 O7 P — in the blood and cere-
brospinal fluid increase after an overnight fast, which
excites the cerebral cortex and causes or increases the
feeling of hunger. Hunger-induced food intake decreas-
es as a result of inhibition of LPA synthesis. The au-
thors believe that their result proves the direct effect of
circulating HDL, which are under the control of AgRP
neurons in the hypothalamus, on the excitability of the
cerebral cortex [77]. Since LPA does not enter the body
with food, it is directly synthesized in the body by AgRP
neurons from lysophospholipids, mainly from lysophos-

phatidylcholine, as a regulator of eating behavior [104].
Accordingly, a disruption of LPA synthesis as a result
of, for example, epigenetic gene knockout, can lead to
eating behavior disorders. However, people with AN
experience a feeling of hunger, but overcome it.

It has recently been discovered that the pathogene-
sis of AN is indeed associated with abnormalities in the
expression of cytochromes P450, disruption of post-
prandial metabolism of polyunsaturated fatty acids and
eicosanoids, dependent on the activity of epoxide hydro-
lase [105]. Cytochrome P450 isoforms are involved in
the extragonadal synthesis of estrogens, including
pathological ones associated with the development of
oncological processes in the female reproductive system
[106].

Conclusion

Thus, AN has all the features of a multifactorial
disease caused by primary gene defects — an inherited
complex of polymorphic genes (SNP) that leads to
structural changes in the brain and disruption of higher
mental functions: body perception, anxiety and depres-
sion, addictive behavior, decision-making — in response
to the alimentary intake of phytoestrogens or other ster-
oids that have a chemical structure different from natu-
ral steroids and therefore change physiological food
behavioral reactions to pathological ones in the form of
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refusal to eat in order to reduce apparent fullness, food
rituals and other symptoms characteristic of AN. In
healthy men, these phytoestrogens do not cause behav-
ioral changes, since the male body does not reproduce
proteins of estrogen recipes due to intrauterine persis-
tent repression of the genes of the corresponding pro-
teins. However, if this process is disrupted in a male
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