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HxTno3 sBnsiercs Hanboee pacipoCTpaHeHHBIM MOHOTEHHBIM
FeHOJEPMATO30M, KIIMHUUYECKUMU MPOSIBICHUSAMU KOTOPOIO
SIBJIIOTCS THIIEPKEPATO3 W/WIN Ype3MepHOe IISITyIIeHHE KOKI
Pa3IN4HON CTEIIEHU TSKECTU B pe3ylIbTaTe HapyLCHNUs [IPpoLiec-
coB oporoseHus snuaepmuca [8,10,48]. PacnpocrpaneHHOCTD
UXTHO3a B XapbhKOBCKO# oOmactu cocrasiser 1:2557 [17]. B
HacTosiee BpeMs omucaHo Oonee 30 kiauHHYecKnx (opMm 3a-
GosreBanus, oxHako 80-95% ciydaeB MPUXOOUTCS Ha MXTHO3
rpocroii [10].

Hxtro3 npocroii (Q 80.1.0, OMIM 146700) nmeet ayTOCOMHO-
JIOMUHAHTHBII THUII HACJICIOBAHUS C HEIOJIHON NMEHETPAHTHO-
CTBIO M 00YCIIOBJIEH MyTallUsIMU B T€HE JITHIEPMAILHOTO Oelka
¢unarrpuna (FLG, OMIM 135940) [54]. ObnapyxeHo 6oiee 40
MyTaluii B 3ToM reHe, cpenu Hux R501X, 2282del4, 3321delA,
Q2417X, E2422X, cymMapHasl 4acTOTa KOTOPBIX B €BpOIEi-
ckuX nomnynsuusax cocrasusier 7-10%, B azuarckux — 3,0%
[24,53,54]. OTu MyTanuy BBI3BIBAIOT CHIDKEHHUE KOHIICHTPALUU
Oenka mpoQuIarrpuHa B 3¢pHHCTOM CJIO€ SIHAEPMICA, MOUTH
IIOJIHOE€ MCYE3HOBEHHE ATOrO CJIOS U MCTOHYEHHE IIUIIOBATOrO
€105, YMEHBIIICHHUE COJICPKaHUs TUIPOCKOIMYHBIX AMUHOKUCIOT
HaTypaJbHOTO yBIaxHstomero ¢akropa (NMF) u nmossimenue
TpaHCANUEepManbHON norepu Boasl [28, 54]. MyTanuu B rese
FLG Taxke MOTYT HOBBIIIATh PUCK Pa3BUTHS aTOIUH, TUIIEBOH
ayyiepruy, 3a00IeBaHMi KeTyIOYHO-KHIIEYHOTO TpaKTa, paka
KOXKH, CaXapHOTO JHabeTa, HEKOTOPHIX BHPYCHBIX 3a00IeBaHUH
[25,26,31,42,44,46,54,60]. Ha poss TeHa-MOmU(pUKATOPA, YCH-
JIMBAIONIETO (EHOTHIHYIECKOe IPOsIBIeHIe MyTanui reHa FLG
Yy TeTepO3UroT, NPEII0KEH OAUH U3 T€HOB OIHOYIIIEPOJHOIO
Metabommzma MTHFR [17].

I'en MTHFR (OMIM 607093) xonupyeT (epMEHT METHIICHTE-
Tparuapodonarpenykrasy. JepuuT nim cHIKeHNne aKTHBHOCTH
aToro ¢gepmeHTa crnocobcTByeT runoMeruinpoBanuio JTHK,
KOTOpPO€ IMPUBOJUT K HAPYILICHUIO PACXOXKJICHHUS XPOMOCOM U
KJIETOYHOTO [IMKJIa BIUIOTH JI0 THOCIH KIIETOK, a TaKXKe K THIep-
TOMOIIMCTEMHEMHH, UTO SIBISICTCS (HAKTOPOM PHCKA PAa3BUTHS
HapyLIeHUH C IIMPOKUM CIEKTPOM KIMHMYECKUX CHMIITOMOB.
U3 6onee uem 20 ommcaHHBIX BAPHAHTOB OJXHOHYKJICOTHIHBIX

90

nonuMophu3mMoB rena MTHFR Hanbomnee U3ydeHHOW SBISETCS
tpamsunus C677T. st aToro nolmMMopgHOro BapraHTa ycra-
HOBJICHA CBSI3b C Pa3BUTUEM TAKOI'O FEHOAEPMATO3a, KaK Iicopuas
[17,57], noka3aHbl accouualyu ¢ CepIeuHO-COCYIUCTHIMU U HE-
BPOJIOTMYECKIMH 3a00JIEBAaHUSIMH, IIPEIPAKOBBIMU U PAKOBBIMH
COCTOSIHUSIMU Pa3iIM4YHbIX opraHos [37,40], akyiiepckoil marouo-
rueil — HeBBIHANIMBaHUEM OEPEMEHHOCTH U €€ OCJIOKHEHUSIMHU,
Tpomboduueit, rectoszom [23,27,40,62].

IockonbKy B IuTeparype MpeCTaBICHBI JaHHBIE O psiIe ajuiep-
rU4ecKux 3a00eBaHuid, B YaCTHOCTH, aTOIIMYECKOM JEePMATHTE
1 9K3eMe, B Pa3BUTHH KOTOPBIX ITOIMMOP(U3M I'eHOB KaK O{HO-
YIIIEPOJHOTO METaboIM3Ma, TaK ¥ KOMIUIEKCA JITHIePMAIIbHOM
T hepeHINPOBKY UTPaeT CYIECTBEHHYIO poib [33,55], MoxkHO
0XHJAaTh COBMECTHOTO IUIEHOTPOIHOTO (P PeKTa yKa3aHHbBIX
TeHOB, a TAK)Ke Pa3BUTHUS U IPYTHX 3a00JI€BaHUMH.

IIpu HekoTOphIX (popMax WXTHO3a MOTYT HAOIIONATHCS THHE-
KOJIOTUYECKHE HapyLISHHsI, B TOM YHCJIe LIepBUKaIbHAsl UHTpa-
SIUTENUANIbHASL HEOIUIa3Us U pak Hiedku Matku [22]. OnHako
B MHPOBOH JINTEpaType HE XBaTaeT CBEICHUI 00 accoluanuu
MyTaiuii B rene FLG ¢ oboumu 3aboneBanusmu [54]. Ananms
accolMaly UXTHO3a U MyTaluil B rene FLG ¢ pakoM IIeHKu
MaTKW CTAHOBUTCSI CJIOXKEH, TaK KaK Pa3BUTHE CKPUHUHTOBBIX
MPOTpaMM [0 paKy MICWKUA MaTKH, 0COOCHHO B cTpaHax EBpo-
I1bI, CYIIECTBEHHO CHU3WJIO JIOJIIO ATOTO BHJIA PaKa B CTPYKTYpe
OHKOJIOTHYECKOH 3aboneBacMocTu. Tak, B BenmukoOpuranuu 3a
15 et 3a0011€Ba€MOCTH PAKOM IEHKN MAaTKU CHU3HIIACh Ha 42 %,
a B [lIBenuu, IlIBeiiuapun, CnoBenun cHmxkaercs Ha 15-30%
KaKzble TsTh Jet [13].

CrnoxHasi reHeTU4ecKast PUpoJa TUX U JPYTUX TSKEIBIX T'H-
HEKOJIOTHUYECKIX 3200JICBAHUI — DHJIOMETPHO32, MUOMBI MaTKH
1 HOBOOOPa30BaHUH PEMPONYKTHBHON CHCTEMbI — SIBIISICTCS
OCHOBaHUEM JIJIsl pa3BUTHSI BCECTOPOHHUX MCCIIEOBAHUN ITUX
TaTOJIOTHH.

OHpoMmerpuo3 Berpeuaercss y 15-50% JKeHIUH pernporyKTuB-
Horo Bo3pacta [4,12,32]. Kaxxnas u3 cyLecTBYOUUX TEOpUil
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SHIOMETPHO3a — 3MOpHUOHANbHAS, TPAHCIUIAHTAIIMOHHAS,
METaliacCTu4YeCKas " ﬂpyrne, O6'b$lCH5[CT IIPOUCXOKIACHUEC
oTneabHBIX (hopM 3aboneBanus [4]. CormacHO reHETHYECKOM
TCOPHUH, DHAOMETPUO3 SABJIIACTCA MyHbTH(baKTOpHaHbeIM
3a00JICBaHUEM, B OCHOBE Pa3BUTHS KOTOPOTO JICKHUT B3aHMO-
neiicTBre (aKTOPOB CPEIbI M Psiia TEHOB, KOTOPBIC TAKXKE B3a-
UMOJCHCTBYIOT MeX ]y c000ii. K reHHo# ceTn sHIOMETpHO3a
B HACTOALICE BPEMA OTHOCAT I'€Hbl CUCTEMBI NE€TOKCUKALIUH
kcenoounotukoB — CYPIAI, CYP2EI, CYP1741, CYPI1941,
EPHXI, GSTM1, GSTTI u NAT2, nmmyHHOrO oTBeTa — [L4,
IL4R, IL6, TGFBI1, TNFA, sunoxpunnsix ¢pyHkunii — ERa,
ERP u PR, MEXKJICTOUHBIX B3aumonaeiicteuit HLA-DQBI,
HLA-DRBI v npooukorensl TP53, RASK [3].

PacnipoctpaneHHOCTh MHOMBI (HUOPOMBI, PUOPOMUOMBI) MATKH
y JKEHIIUH MOXeT AocTurarb 77%, HauuHas ¢ 40-50 net, yto
00yCIIOBIIEHO MYJIBTH(HAKTOPHATIBHON IPHPOION MATOIOTHU H
XPOMOCOMHBIMH aHOManusMu [19].

Paxk sHIOMETpHS SIBISIETCS OHOM U3 HauboIee pacpoCcTpaHeH-
HBIX OHKOIIATOJIOTMi OPraHOB MaJIOro Ta3a y )KSHIINH, pa3BUBa-
erca B Bo3pacte 50-70 net. [l 3T0rO0 BUJa paka ycTaHOBJICHA
accoupanus ¢ psiioM reHos, Hanpumep PTEN, CTNNBI, PIK3CA,
ARID1A [32,47].

PacripocTpaHeHHOCTh U TSDKECTh TSUCHHS yKa3aHHBIX 3a00J1eBa-
HU 00yCIJIOBIMBACT aKTyaJIbHOCTh IOUCKA KaHIUAATHBIX T€HOB
IyTeM aHaJIi3a acCOLMAIMH TUX MATOJIOTHH ¢ APYTMMH, JUIs
KOTOPBIX OIPEACICHBI ITCHHBIC CETH. I/ICXO}I?[ N3 BBIILLICU3JIOXKCH-
HOT0, IIeJIBI0 UCCIIeIOBaHIs OBUTO OllcHKA 3 deKTa aIebHOro
nonumopdusma reHoB FLG u MTHFR n ux accoupanuii y 60ib-
HBIX [TPOCTBHIM MXTHO30M C THHEKOJIOTHYCCKUMHE 3a00JICBAHUSIMH.

Marepuaa u metoabl. C60p U aHAIN3 KIMHUKO-TEHEAI0rn4e-
CKOIi MH(GOPMALMHU IPOBOMIINCH METOJIOM €IMHUYHON PerucTpa-
1y nipobania Ha 6aze OKKBJI Nel 1 KO)KHO-BEHEPOJIOTHIESCKHIX
JHCTiaHcepoB XapbKOBCKo# obnmacTu. /lnarsos u ¢popma aepmarosa
YCTAHOBJICHBI Ha OCHOBE aHAJIM3a KIMHUKO-I€HEaJOTH4YeCKUX
JAHHBIX M Pe3yJbTaToB JIAOOPATOPHBIX UCCIIEIOBAHUI B COOTBET-
ctBur ¢ MKB-10: uxtnos npocroii (Q 80.1.0). IIpoananuzuposana
uHpopMarws 0 38 ceMbsiX, K KOTOPBHIM NPHHA/UISKAH 18 KSHIINH
u 20 My)XuMH B Bo3pacte oT 26 10 76 5ietT, GONbHBIX MXTHO30M
npocThIM. B kauecTBe mokasaressi pernpoxyKTHBHOW CIIOCOOHOCTH

OOJIBHBIX UXTHO30M ONpENessUld CpeHee KOJIMUYECTBO JieTell B
cembe. [IpoBepka 1aHHBIX Ha COOTBETCTBUE 3aKOHY HOPMAJIbHOIO
pacnipenenenus BbinoiaHeHa no meronam Llanupo-Yunka u Konmo-
roposa-CmupHoBa [20]. MccnenoBanue cBsI3U MEXIy IPU3HAKAMU
IPOBOMIIOCH C IOMOLIBIO KOPPETIALIMOHHOT0 aHanu3a 1o [Tupcony
1 Crimpmeny. [IpoBepka CTaTHCTUYECKHX THIIOTE3 00 acCOLHALNN
U3y4YEHHBIX aJljIeNei U FeHOTHIIOB U OLICHKA PAIOB paclpeie/eHHs
IPOBEZICHA C MOMOLIBIO KpuTepust 2 [1].

Pe3yabTaTsl W HX 06cykmaeHne. AHanu3 reorpauueckoro
pacIpeneseHus 4acToT MyTaHTHBIX ajuiesieil rena FLG U coot-
BETCTBYIOIIMX T'€HOTUIIOB CPelU HacejeHus crpaH EBpomsl mo
JIMTEpaTypHbIM JaHHBIM II0Ka3aJl, yTo yactoTa ajuieneit RS01X u
2282del4, a Taxoke reTepo3urot no reny FLG B 11e10M CHIKaIach
c ceBepa Ha 1or (Tabmnuua 1) B ceBepHOM nomyapuu, ot [llotian-
Jmu 1o Mranuu (tabmuua 1). Ciaemyer OTMETHUTb, YTO B HEKOTOPBIX
CTpaHax UCCJIEA0BAJIMCH TOJIBKO JIBE Bl)lIJ_leyl'IOMﬂHyTbIe MyTaL[I/IH.

VYcraHoBNIEHA CTaTUCTUYECKU 3HAYMMAasi TPsIMasi CBSI3b 4acTOT
MYTQHTHBIX aJUIeIell U T€TePO3UTOTHBIX T€HOTHIIOB 110 TEHY
FLG c reorpaduyeckoii mporoit. KoaddunnenTs: koppesiuuu
NpeACTaBICHbI B TAOIHUIE 2.

ITo muenwuro J.P. Thyssen ¢ coast. [52,54], pocT 4acToThl MyTaLnii
B rere FLG ot skBaropa 10 CeBepHOro MoJitoca MMEeT aJarThB-
HOE 3HAYCHUE, TIOCKOJIbKY OHO ITOBBIIIACT IPOHUIIAEMOCTh KOXKHU
UL YABTPadHOIETOBOTO H3ITyYEHHSI, YTO MOXKET CIIOCOOCTBOBATD
IMOBBINICHUIO ypOBHS[ BHUTaMHHa DB I1a3sMe€ KpoBH, OCO6CHHO B
CTpaHax C HHSKOﬁ HHTCHCUBHOCTBHIO MHCOJISILIUH.

B cBsi3u ¢ TeM, 4TO MyTaluu B reHe (puarrpiuHa o0yCIOBIHBAIOT
pa3sBUTHE UXTHO3a MPOCTOrO, OMUCAHHOTO KaK ayTOCOMHO-I0-
MI/IHaHTHbIﬁ aepmaros ¢ HCHOHHOﬁ NEHETPAHTHOCTHIO, MbI
CpaBHMUJIU HOHy‘IeHHbIe HaMH paHEEC JIaHHBIC C TaHHbIMH )lpyFI/IX
aBTopoB. 1o pe3ynsraTam Hammx uccienoBanuii [17], menerpant-
HOCTb romMo3urot no myraiuu 2282del4 B rene FLG, Takxke, Kak
¥ aureteposurot rno myrtauusM R501X u 2282del4, cocraBuia
100%. s rereposuror no myrauuu R501X xapaxrepHa nosiHas
nererpanTHOcTh 100%, a 1t reTepo3uroT o Mytatwmu 2282del4 —
HenonHas (84,2%). B uccnenoBaHusIxX UpaHICKUX, INOTIaHICKUX 1
AMEPUKAHCKUX CeMeli eBPOTICHCKOTO MPOMCXOXKICHHS C HXTHO30M,
nposeneHHbIX C.N.A. Palmer ¢ coast. [44] u F.J.D. Smith ¢ coasr.
[51], ycTaHOBIIEHA TaKXKe HOJIHASI IEHETPAHTHOCTh TOMO3UIOT 110

Tabnuya 1. I[lokazamenu vacmomul annenei u eenomunos no 2eny FLG cpedu nacenenus cmpan Eeponvi

R501X 2282del4
Yacrora Yacrora Cymma
Crpana I'eorp. mupora Y4acToT Herounuk
TEHOTHUIIA anens TCHOTHUIIA aens | yyrauumit
Aa AA Aa AA A

Bemnxobputamma | 5505, 57009 | 537 0,20 2,86 5,47 0,00 2,73 5,59 [56]
(oTmanust)
Tlanms 55°41" 3,36 0,09 1,77 4,59 0,12 241 418 [53]
BenoGpurans 54°55° 5,98 0,00 2,99 4,83 0,00 2,41 7,39 [25]
(AHTITHS)
Vpnanns 53°20° 6,35 0,00 3,17 2,15 0,00 1,08 425 [44]
Tonbua 51°47° 1,96 0,00 0,98 441 0,00 2,21 3,19 [39]
®PT 47°59'—52°31" | 4,13 0,00 2,07 482 0,00 241 4,82 [42]
Dpars 48°50° 3,03 0,00 1,52 1,01 0,00 0,51 2,03 [43]
ABcTpus 47°16° 2,82 0,00 141 2,26 0,00 1,13 2,54 [31]
Xopsatus 45°48° 0,24 0,00 0,12 2,36 0,00 1,18 1,30 [46]
ramus 41°54° 0,00 0,00 0,00 1,00 0,00 0,50 48 [26]

© GMN 91




MEJIMI[UHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Tabnuya 2. Iokazamenu ces3u mMedicoy napamempami 2e02papuyecrkori wupomol,
yacmomamu annenetl u 2enomunog no cenam FLG u MTHFR

TMokasarenn Kos¢ppuuuent YpoBeHb 3HAYUMOCTH,
KOppeJsilum, I p
upora — gyacrora amens 2282del4 0,755 0,012
upora — yactora renotuna N/2282del4 0,733 0,016
Iupora — yactora amnens RS01X 0,770 0,009
[upora — gyacrora renoruna N/R501X 0,770 0,009
IlInpora — cymma vacTot ajeneit FLG 0,539 0,108
upora — gacrora amnens T -0,648 0,043
[upora — yactora reHoruna CT -0,721 0,019
upora — yactora renotuna TT -0,345 0,328
Yacrora renoruna N/2282del4 — yacrora renorumna CT -0,903 0,0003
Yacrora renotuna N/2282del4 — yacrora renoruma TT -0,212 0,556
Yacrora amens 2282del4 — yactora regorumna CT -0,926 0,00012
Yacrora annens 2282del4 — yacrora renotuna TT -0,288 0,419
Yacrora rerorumna N/2282del4 — yactora amtenst T -0,673 0,033
Yacrora aymtens 2282del4 — vacrora amnenst T’ -0,755 0,012
Yacrora regorumna N/R501X — gacrora renoruma CT -0,552 0,098
Yacrora regoruna N/R501X — gacrora renoruna TT 0,067 0,855
Yacrora renoruna N/R501X — gacrora amnenss T -0,224 0,533
Yacrota amienst R501X — gactora renorumna CT -0,552 0,098
Yacrora amrens R501X — gacrora renorumna TT 0,067 0,855
UYacrora amnens R501X — vactora amtenst T -0,224 0,533
CymMma yacToT MyTaHTHbIX ajuienei FLG — yactora reHotuna CT -0,552 0,098
CyMMa 9acTOT MyTaHTHBIX amenei FLG — yactora renotuna TT 0,442 0,200
CyMMa 4acTOT MyTaHTHBIX ajueneil FLG — gactora ajtens T -0,091 0,803

Tabnuya 3. [lokazamenu yacmomsl anneneil u 2eHomunog no noaumopgromy eapuanmy C677T cena MTHFR

cpeou nacenenus cmpan Eeponut

YacToTa reHoTHIIA YacroTa ajieas
Crpana I'eorp. mmpora cC CT T C T HUcrounnk

BeauxoGputans 55057°—57°09" | 48,72 41,40 9,87 69,43 30,57 [61]
(LloTnanmaus)

Jlanns 55°41 50,28 41,42 8,30 70,99 29,01 [38]
BemoGpuranms 54°55° 46,19 42,73 11,07 67,56 32,44 [45]
(AHDHs)

Wpnanaus 53°20° 46,41 43,61 9,99 68,21 31,79 [23]
Tonbua 52°20° 4947 42,76 7,77 70,85 29,15 [49]
®PT 4924 —53°04" | 48,65 40,78 10,57 69,04 30,96 [37]
Oparmms 48°50" —49°29° | 37,59 52,63 9,77 63,91 36,09 [23]
ABcTpust 48°13 42,98 43,53 13,50 64,74 35,26 [29]
Xopsatus 45°48° 46,05 44,74 9.21 68,42 31,58 [41]
Vramis 41°54° 29,03 54,84 16,13 56,45 43,55 [23]

mytanun 2282del4 B rene FLG u xommayHzaoB. [leneTpant-
HOCTb T€TEpO3UroT mo myrtanuu 2282del4, cornmacHo TaHHBIM
JUTEPaTypsl, BappupyeT B mpezenax ot 80% [44] mo 100% [51],
TOTJa KaK MEHETPAHTOCTh TeTEPO3UroT mo Tpanzumu R501X B
HAIIIMX UCCIIEI0BAHUSX BBIIIE, YeM B APyTHX 1 cocTaBisieT 100%
[30,44,51]. Takum oOpa3oM, JaHHBIE, NOTYYCHHBIC HAMH IS
BOCTOYHOYKPAHHCKOH MOIMYIISIIUH, CYIIECTBEHHO HE OTINYAIOTCS
OT O0IIEeBPOTIECHCKUX MTOKa3aTeIeH.

HenosnHasi IeHETPaHTHOCTD M BapHalesibHast IKCIIPECCHBHOCTD Jie-
netyun 2282del4 B rene FLG MOXeET ObITh 00yCIIOBIICHA HATTMIHEM
WIH OTCYTCTBHEM B TEHOTHIIC OIPEENICHHBIX TeHOB-MOIHU(HKa-
TOPOB, BIHSIOMIMX Ha (DEHOTUITMYECKOE TPOSIBICHUE MyTaHTHOTO
amtens. Ha pons reHa-mMonudukaropa Mmytanuii B reHe FLG HamMu
obu1 mpemnoxked reH MTHFR. Tenotun CT no monmumopdHOMY
BapranTty C677T npuBOANT K CHI)KEHUIO aKTHBHOCTH METHIICHTE-
TparuapogonarpeyKTassl U runepromorrctennemun [11,29,58].
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I30BITOK TOMOLIMCTEHHA B OPraHU3Me KOPPEKTHPYETCs TyTEM ero
MpPEBpAILCHHUs B METHOHUH HITH LIUCTEUH, KOTOPBI BXOJUT B COCTaB
0-KEPATHHOB - OCHOBHBIX OEITKOB HOI'TeH, KOXKH M Bosioc. O4eBHIHO,
TeTePO3UTOTHOCTD I10 ITOMY OJJHOHYKJICOTHIHOMY TTOTUMOPHH3MY
reHa MTHFR sBnsercst OOIUM WM HECTICHU(PUICCKUM Tpeu-
KTOPOM JUTsl MHOTHX JIePMATO30B, 00YCIIOBICHHBIX HAPYIICHUSIMH
KepaTUHHU3ALINH, B TOM YHCJIC UXTHO3A.

AHanu3 pacmpeneneHus 4acToT ajulesied ¥ TeHOTHIIOB MO TOo-
mumopoHomy Bapuanty C677T rena MTHFR mokasai, 4To OT
9KBaTOpa Ha CeBep yacToTa ayuiens 7 cHuwkaercs (Tabnuua 3),
1 JEMOHCTPUPYET CTaTUCTHYECKU 3HAYNMYIO OOPaTHYIO CBSI3b C
reorpaduueckoil mupoToii (Tabnuma 2).

YcTaHOBIEHO, UTO B palloHE HKBAaTOpa y MECTHOIO HAaceleHHs
regotun TT orcyTcTByet, a B cTpaHax Cpeau3eMHOMODPBS U
Bbmmxaero BocToka ero wactora nocturaet 30% [23]. CHikeHue
HWHTEHCUBHOCTH YIBTPA(pUONIETOBOTO U3ITyUEHHS 110 IPaJHEHTy
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HIMPOTHI 00ycaBiIuBaeT ocnabiuenue GoToaecTpyKIHy (osaToB
[35]. deiicTBre oTOOpa MpOTHB ajuiess T B 3TUX PETHOHAX TAKXKE
ocnabeBaeT BBHY TOTO, YTO MPUPOAHBIE HUCTOYHUKH (HOIATOB
TPAANLMOHHO MPEICTABISIOT [TUIIEBYIO KyJIBTYPy UX HaCEICHHMSI.
Io naHHBIM psiia aBTOPOB, KOPPEKLMs HapyLIeHHH (OIaTHOTO
oOMeHa, 00yCIIOBJICHHBIX aJUICJIbHBIM ITOJIUMOP(U3MOM TeHa
MTHFR, ¢ noMomp0 BUTAMHUHOB U (DOJIATOB CYIIECTBEHHO
CHIKAeT PUCK BPOXKICHHBIX IMOPOKOB PA3BUTHUS U PACIICIUHBI
ry0bI 1 HeOa, perpoIyKTHUBHBIX HapyIeHuit u notepsb [21,36,59].

Yacrora rereposuror CT no nonumopduomy Bapuanty C677T
reHa MTHFR cHuXaeTcs B TOM e HallpaBJICHUH U IEeMOHCTpPU-
PYET CTaTUCTUYECKU 3HAUUMYIO OOPaTHYIO CBsI3b C OKa3aTesIMU
reorpaduueckoit mmpotsl (r=-0,721) (tabnuna 2).

HUccnenoBanue accouuanuy MeXJIy 4aCcTOTaMU I'€TEPO3UTOT
N/2282del4 no reny FLG u CT no reny MTHFR B EBpone mo-
Ka3aJIo CYILECTBOBAHUE 3HAYMMON 00paTHOH CBA3M MEXLY 3THMU
nokasaressiMu (Tabmiuna 2). PactpeneieHre 9acToT yKa3aHHBIX
TCHOTHUIIOB UMECT l'lpOTI/lBOl'IOJ'IO)KHy}O Ll.lPIpOTHy}O 30HAJIbBHOCTB.
4acTOTa IeTepO3UroT 1o reny FLG pacTeT B HallpaBICHUH OT
9KBATOpa K HOII0CY, a o reny MTHF R, Ha000pOT, yMEHBIIACTCSI.
BepostHo, Hanmuue myTtanuid B rene FLG ycunuBaer neiictBue
orbopa npoTuB rerepo3urotr 1no reny MTHFR, NOCKOIbKY Ha-
PYILIAET LIEIOCTHOCTh KOXH, TOBBIIIACT €€ MPOHUIAEMOCTb IS
ynerpaduonera u cnocodcTByeT GoronecTpykunu (HonaTos.

YcraHOBIICHHAS CBSI3b MO3BOJISIET MPOTHO3UPOBATh PA3BUTHE Y
MAIMEHTOB-TeTePO3HUToT 1o 06oum reHam N/2282del4 u CT psina
3a00JICBaHUI PA3IMYHBIX CHCTEM OpPraHoB. B cBere coxpaHeHwMs
370pOBbsI HALMK HAaHOOJIbIIIEe BHUMAHUE HPHBIICKAIOT PEIPOIyK-
TUBHBIC HAPYIICHHsI, OHKOJIOTMYECKHE 3a00JIeBaHMs, IPMATO3bl U
ux accorarmu. [ToaTroMy Hamu ObUT IPOBEZICH aHAJIN3 [TOKA3aTeIeH
PenpOIyKIMH Y POOAHIOB C HXTHO30M U X POJICTBEHHUKOB.

¥ xenimuH (n=18, 47,4%) n my>xunH (n=20, 52,6%) penposyKTuB-
HOTO U MOCTPENPOAYKTUBHOTO Bo3pacra (26-76 JeT) ¢ UXTHO30M
npocThiM u3 38 ceMei cpeIHNI BO3PACT Ha MOMEHT UCCIICIOBaHMs
cocraBmn47,8+3,1 (31-70) u 52,4+3,1 (26-76) jieT, COOTBETCTBEHHO.

Cpenu 58 nmeteil B CeMbsiX OOJBHBIX HXTHO30M COOTHOIICHUE
JIUI MYXCKOTO M JKEHCKOro mona cocraBuwio 25:33 (1:1,32,
p=0,294), 1:1 cpenn nmoromcTBa OOJBHBIX WXTHO30M JKEHIIUH
15:16 (1:1,07, p=0,857) u myxunn 9:18 (1:2, p=0,083).

YV GONBbHBIX MXTHO30M B XapbKOBCKOH 00J1aCTH B TEIEHUE YETBHIPEX
necarueruii (1968-2007 1T.) cpeaHee KOJIMYeCTBO ACTeH B CEMbSIX
cocraBuio 1,5+0,1 (0-4 peberka): y sxentun — 1,7+0,2 (0-4) peben-
Ka, y My>xunH — 1,440,1 (0-2) neteii. [lunamuka 3T0ro nokasaress
PenpoIyKIMH y GOJIBHBIX COOTBETCTBOBANIA TAKOBOW B YKpauHe U B
XapbKoBcKoi obmnactu (puc.) [2,7,18], 3Ha4nMOlN pa3HULIBI MEXTY
nokasaressiMu He oOHapyxkeno (p=0,954).

CpenHuii BO3pacT AeTOPOXKIACHHS Y KEHIIUH C UXTHO30M COCTa-
BuI 24,1+1,2 rofa, 4To CBHIETEILCTBYET O BO3MOKHOCTH pea-
JIN30BAaTh CBOﬁ perO}lyKTl/lBHblﬁ IIOTCHIIMAJI TOJIBKO B MOJIOAOM
BO3pacTe, 10 Havajia Pa3sBUTHsI THHEKOJIIOTHYCCKHUX 3a00ICBaHUH,
KOTOpBIE BBI3BIBAIOT Oecuioaue. B To xe Bpemsi cpeiHuii Bo3pact
MaHHU(eCTaIUH SHIOMETPHUO3a Y KEHIIUH B YkpanHe — 38,5+8,2
rofa [9], pacnpocTpaHeHHOCTh MUOMBI IOCTUTAeT MAaKCUMyMa y
40-nmeTHUX *KeHIUH [15], a muk 3a001€BAEMOCTH PAKOM ICHKH
MAaTK{ NPUXOAUTCS Ha BO3pAcTHYIO Kareroputo 35-59 et [6],
paka suzomerpus — Ha 40,6-60,5 ner [5].
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Cpeayn mecT BCECTOPOHHE OOCIIEOBAHHBIX JKEHIIUH PEIpo-
JAYKTUBHOT'O BO3pacTa ¢ UXTHUO30M IHPOCTBIM, C I'€HOTUIIAMHU
N/2282del4 u CT, 33,3% (n=2) umenu rMHEKOJIOTHUYCCKUE 3a-
GoneBaHus, B TOM uncie GUOPOMY MaTKH, SHIOMETPHO3 U PaK
SHJIOMETPHUS, KOTOPbIE ObLIN JUAarHOCTHPOBAHEI B Bo3pacTe 27-29
net. [To XapwkoBckoit oomactu B 2015 1. 3a0051€BacMOCTh SHIOME-
Tpro3oM cocraBuia 292,81 na 100000 »KeHIMH, YTO COCTABIISIET
1:341 (0,29%) [14], a 3a6oneBacMOCTb pakoM 3HAOMETpuUs - 35,4
Ha 100 ThIC. )eHCcKoro Hacenenus wim 1:2825 (0,35%) [16].
Taxkum 00pa3oM, pacrpoCTPaHEHHOCTh TMHEKOIOTHYECKOH IMa-
TOJIOT'MH Y )KCHIIWH C UXTHUO30M CTATUCTUYCCKH 3HAYMMO BbILIC,
YeM Cpe/IH )KEHCKOT0 HacesIeHus1 XapbKoBckoi oonactu (p<0,05).
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Puc. Pacnpedenenue xonuuecmea oemet, poousuiuxcs ¢ 1968-
2007 22. y dlceHuwur ¢ NPOCMbIM UXIMUO30M 8 XAPbKOBCKOU
obnacmu

npumeuanus: *cmamucmuueckue oannvie 3a 1968-1987 ze.
npeocmasnenvl no Yxpaune; **cmamucmuueckue oannvie 3a
1988-2007 2e. — no Xapwrosckou obracmu

H3BecTHO, 4TO SHAOMETPHO3 00y CIIOBJICH TPOHUKHOBEHUEM KIle-
TOK HZOMETPHS B IpyTHe TKAaHU ¥ OPTaHbl, B SHIOMETPUAIIBHBIX
KJICTKaX KOTOPBIX MPOUCXOAAT MPOIECCHl KaK B HOPMaJIbHOM
sHpoMeTpui [32]. B cBa3u ¢ Tem, uto red FLG 3xcnpeccupyercs
M B KJIETKaX dHIOMETPHSI, €ro0 MyTallUK CIIOCOOCTBYIOT HapyIiie-
HUIO IJIOTHOCTHU DIUTEIIUSI M MOBBIIICHHUIO €r0 MPOHHIIAEMOCTH
JUTst BO3OymuTeneil MHPEKIIMOHHBIX 3a00JICBaHIA, HAIPUMED,
MaUIIOMaBUPYCa YeIOBEKA, BBI3BIBAOIICTO PAK IICHKH MaTKH,
caMoii MaTKH, BJIarajuila, IoJ0BOro WieHa, eu 1 rojosbl [50].
V3MeHeHs, IPOUCXOASIINE B SMUTEINN IPH HATUYUH MY TallUi
reda FLG 1 aHOMaJIbHOTO (DUIIArTPUHA, MO3BOJSIOT MPEAINO-
JIOYKUTHh BO3MOKHBIH BKJIAJ MIOCJICAHUX B TCHE3 SHIOMETPHO3a.
Awnanus a¢pdexra nomumopdroro Bapuanta C677T rena MTHEFR
y OOJIHBIX MXTHO30M TOKa3al, 4to st rereposurotr CT Bepo-
SATHOCTb Pa3BUTHUs MXTHO3a 1MouTH B 4 pasza (OR=3,71, 95% CI
1,62-8,46, p<0,05) BbllIe, YeM B cpeaHeM B nomyssuuu. Jis
Hocutened MyTauuil B rene FLG rereposurorHocts CT mo
nonumopduzmy C677T yBenuuuBaeT BEpOSTHOCTb Pa3BHUTHUS
KJIMHUYECKUX MPOSIBIICHUH MXxTHO3a 1ouTH B 7 pa3 (OR=6,5, 95%
CI 1,09-38,63, p<0,05), 1o cpaBHEHUIO C HOCUTEISIMUA MyTaLui
R501X u 2282del4 6e3 uxtuoza [17].

Takum 00pa3om, HajuuKe y OONBHBIX UXTHO30M MPOCTBIM OIIpe-
JIEeJIEHHBIX KOMOMHALMI aJljIeJiel ¥ reHOTUIOB 110 reHaM FLG u
MTHFR 11o3BoJIsieT IPOrHO3UPOBATh PA3BUTHE TMHEKOJIOTMYECKUX
¥ OHKOJIOTMYECKHX 3a00JIeBaHUI Y THX HAlMCHTOB, TPEUIOKHUT
KOHLISTILMH NPOQUIIAKTHKK 32a00JIeBaHM PENPOILYKTUBHOM Chepb
¥ OHKOIIATOJIOTHH ¥ CHOPMUPOBATH COBPEMEHHBIE CHHTETHYECKHUE
KOHLICTILIMH STHOJIOTHH Y [TATOTreHe3a HCCIICI0BAHHBIX 3200 ICBaHHIA.

3akaouenne. OGHapyKeHa MpsiMasi KOPPEISILMS MEXKITy reo-
rpaduueckoii IHPOTOH M YacTOTaMU MYTAHTHBIX ajuiesieil reHa
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FLG, a taxxke MexIy reorpaguyeckoil mMpoTol U 4acTOTOH
IeTEepO3UTOTHBIX HOCUTEJNIEH 3TUX MyTalui. Yactorsl ajutens 7' u
redoruna CT no nonmumopduomy Bapuanty C677T rena MTHFR
JIEMOHCTPHUPYIOT 00paTHYO CBSI3b C [TOKA3aTeIIIMHU Ieorpadpuueckoi
pPOTHL. [ IpOTHBOMON0XKHYO IMPOTHYIO 30HATEHOCTH HMEIOT pac-
npezenenust yactot awtenst 2282del4 u reroruna CT, reHOTUTIOB
N/2282del4 u CT, amneneii 2282del4 u T, renoruna N/2282del4
u ajutens T. YcTaHOBJIEHHBIE CBSA3M MO3BOJIMIN IIPOTHO3UPOBAThH
PasBUTHUE THHEKOJIOTUYCCKUX MaToJIOT Uit Y KEHINUH C NPOCTBIM
UXTHO30M. B XapbKoBCKoil 00J1aCTH Y MAIMEHTOK C MPOCTHIM UX-
THO30M PACMpOCTPaHEHHOCTh SHAOMETPHO3a U PaKa SHAOMETPUs]
cocraBuia 33,3%, Tora KaK CpeJHUHN ToKa3aTesb CPEIn KEHCKOTO
HaceneHus pernona— 0,29-0,35%. KonnuecTBo neteil y »KeHIIUH ¢
MPOCTHIM UXTHO30M HE OTIIMYAJIOCh OT PETMOHAIBHOTO MOKa3aTeNsl.
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SUMMARY

ANALYSIS OF ONE-CARBON METABOLISM GENES
AND EPIDERMAL DIFFERENTIATION COMPLEX IN
PATIENTS WITH ICHTHYOSIS VULGARIS

'Fedota O., ’Roshchenyuk L., *Sadovnychenko I.,
‘Merenkova 1., Gontar 1., 2Vorontsov V.

'VN. Karazin Kharkiv National University, Department of Ob-
stetrics and Gynecology; *Communal Enterprise of Health Care
«Regional Clinical Dispensary for Skin and Venereal Diseasesy,
Kharkiv; SKharkiv National Medical University, Department of
Medical Biology; ‘{Communal Enterprise of Health Care «Kharkiv
Municipal Maternity Hospital No. 1»; °LLC «Medical Center
IGR», Kyiv, Ukraine

The aim of the study was to evaluate the effects of allelic poly-
morphism of the FLG and MTHFR genes and their associations
in gynecological patients with ichthyosis vulgaris. Gynecologi-
cal disorders are observed in presence of some forms of ichtyosis.
From the prospective of improving nation's healthcare, the greatest
attention is drawn to reproductive disorders. Based on this, the re-
search was also tasked with studying of the genetic nature of gyne-
cological diseases, as well as the influence of geographical latitude
on the frequencies of mutagenic alleles of the FLG gene and het-
erogeneous carriers of these mutations. The collection of clinical-gy-
necological history was carried out by the method of single registration
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of the proband on the basis of the Regional Clinical Dermatological and
Venereological Health Center No. 1 and the Dermatovenerological Health
Centers of the Kharkiv Region. The diagnosis and form of dermatosis is es-
tablished on the basis of the analysis of clinical and gynecological data and
the results of laboratory tests in accordance with ICD-10: ichthyosis vulgar-
is (Q 80.1.0, OMIM 146700). The data on 18 women and 20 men from 3
families, aged 26 to 76 years old, suffering from ichthyosis, were analyzed.
As aresult of the study, a direct correlation was determined between
the latitude and frequencies of mutant alleles of the FLG gene, as
well as between the geographical latitude and frequency of hetero-
zygous carriers of these mutations. The frequencies of the T allele
and the CT genotype according to polymorphic variant C677T of
the MTHFR gene demonstrate feedback with the latitude indicators.
The frequency distributions of the 2282del4 allele and the CT geno-
type, the N/2282del4 and CT genotypes, the 2282del4 and T alleles,
the N/2282del4 genotype and the T allele have opposite latitudinal
zonation. The established connections made it possible to predict
the development of gynecological pathologies in women with ich-
thyosis vulgaris. The prevalence of endometriosis and endometrial
cancer in women with ichthyosis vulgaris in the Kharkiv region was
33.3%, while the average for the female population in the region
was 0.29-0.35%. The number of children born to women with ich-
thyosis vulgaris did not differ from the regional index.

Keywords: ichthyosis vulgaris, filaggrin, 5,10-methylenetetra-
hydrofolate reductase, geographic distribution, gynecological
disorders.

PE3IOME

AHAJIM3TEHOB OJJHOYIJIEPOJJHOI'O METABOJIN3-
MA 1 KOMILIEKCA SITUAEPMAJIbHOM TU®DEPEH-
OUPOBKHU Y BOJIBHBIX UXTHO30M ITPOCTbBIM

'®enora A.M., 2Pomeniox JI.B., *Canosunuenko 10.A.,
‘Mepenkosa U.H., STouraps 10.B., 2Boponuos B.M.

! Xaporosckutl nayuonanshwiil ynueepcumem um. B.H. Kapasuna,
Kageopa axywepcmea u eunexonoeuu; *KY3 «Obnacmuoti k-
HUYeCKUll KOXCHO-6eHeponoaudeckutl oucnarcep Nely, Xapokos;
I Xapvrosckuil HayuoHanbHbI MEOUYUHCKULL YHUSEpCUmem, Kapeopa
meduyunckol ouonoauu; *KY3 «Xapbkosckuti 20po0cKkotl pooubibiil
oom Nely; 000 «Meouyunckuii yenmp UI'P», Kues, Ykpauna

Ienbio Mccien0BaHus SABUIIACH OICHKA 3()(EKTOB aUICIBHOIO
nonumopdusma reHoB FLG u MTHFR v ux accoluariuii ¢ ruHe-
KOJIOTUYCCKUMU 3a6OJ'[eBaHI/lﬂMPI y GOHbeIX IPOCTHIM UXTHO30M.
I[pu HeKOTOPBIX (hOpMax UXTHO3a HAOIOMAIOTCSI THHEKOIOTUYCCKIC
HapylleHus.. B cBeTe coxpaHeHHs 370pOBbsI HALMK HAanOoJIbIIee
BHMMAaHHE IPHUBJIEKAIOT PENpONyKTUBHbIC HapyuieHus. HMcxons
UX ITOTO 3a/ia4y HCCIICJOBAHUS COCTABISICT TAKKE M3yUCHHE Ie-
HETHYECKON MPUPOJIBI THHEKOJIOTUYECKUX 3a00JICBaHHIA, a8 TAKKE
BIIMSIHUS TeOrpaduuekoii IMPOTHI Ha YaCTOTHI MyTAareHHBIX ajljIe-
nieit reHa FLG M reTeporeHHbIX HocuTenen 3Tux mytauuid. Coop
U aHAMHE3 KIMHHUKO-THHEKOJIIOTHYECKOW MH(POPMAIMH MPOBEICH
METOZIOM €IHHUYHON PEerucTpanun mpooaHIoB Ha 6aze O0macTHO-
ro KIIMHUYECKOTr0 KOKHO-BEHEepoJIoruueckoro aucrancepa Nel u
KosxHO-BEHEPOIOTHYECKHX JAUCTIAHCEPOB XaphKOBCKOW 00JIaCTH.
Jluaruo3 u ¢opma JiepMaro3a yCTaHOBJICHBI Ha OCHOBE aHAM3a
KJIMHHKO-THHEKOJIOTMYECKHX JAHHBIX U Pe3yJbTaTtoB Jaboparop-
HbIX HccnenoBanuii B coorserctBur ¢ MKB-10: uxTHo3 npocroi
(Q 80.1.0, OMIM 146700). [TpoananusupoBana uupopmarms o 38
CEMbsIX, K KOTOPBIM IPHHa K| 18 sxeHIH 1 20 My»41H B BO3-
pacte ot 26 10 76 11et, 00JIbHBIX MXTHO30M IIPOCTHIM. B pesynsrare
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MPOBEACHHOTO MCCIIEIOBaHMs OOHApYXKEHA MpsMasi KOPPEIIsILus
MEKITy reorpa)uecKoi MPOTOH U YaCTOTAMU MyTaHTHBIX aJlIesei
rera FLG, a Takke Mex/1y reorpaduyeckoil I1poTol 1 4acToToi
TeTepPO3UTOTHRIX HocuTenel atux myTarmid. Yactorsl amnens T u
redoruna CT no nonumopduomy Bapuanty C677T rena MTHFR
JIEMOHCTPHUPYIOT 00PaTHYIO CBSI3b C [OKA3aTeIsIMK Ieorpadudeckoii
MPOTHL. [IPOTHBOIOIOKHYIO IIMPOTHYIO 30HAIIBHOCTH UMEIOT pac-
npenerneHus yactor amtens 2282del4 u resoruna CT, reHOTHIIOB
N/2282del4 u CT, ayuteneii 2282del4 u T, renoruna N/2282del4 u
ajutenst T. YcTaHOBIIGHHbIE CBSI3U [TO3BOJIMIIMA IPOTHO3UPOBATH Pa3-
BHUTHE TMHEKOJIOTHUYECKHX ITATOJIOT M Y KCEHIIHUH C IPOCTBIM UXTU-
o30M. B XapbkoBckoii 061acTH y MAILMEHTOK C IPOCTHIM UXTHO30M
PacrpoCTPaHEHHOCTh SHIOMETPHO3a 1 paka SHIOMETPHS COCTAaBUIIA
33,3%, Tora Kak CpeiHii perMOHANILHBIN MIOKa3aTeNb CPEIn KEH-
ckoit momymsauu - 0,29-0,35%. KonmyecTBo neteld y aeHIIUH ¢
HPOCTHIM UXTHO30M HE OTIIMYAIOCH OT PErHOHAIBHOIO TOKA3aTesl.
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THE EFFECTS OF NON-FUNCTIONAL OVERREACHING AND OVERTRAINING
ON AUTONOMIC NERVOUS SYSTEM FUNCTION IN HIGHLY TRAINED GEORGIAN ATHLETES

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V., Kakhabrishvili Z.

Tbilisi State Medical University, Georgia

The modern sports training program commonly comprises a
component of repetitive overloading to initiate structural and
functional changes in an attempt to achieve favorable adaptation to
the workouts and enhance athlete’s sports performance. Intensified
training can result in a decline in performance. However, when ap-
propriate periods of recovery are provided, a “‘supercompensation”
effect may occur with the athlete exhibiting an enhanced perfor-
mance compared to baseline levels and “functional overreaching”
(FO) can be achieved. In this situation, the physiological responses
will compensate for the training-related stress [4,19]. When this
intensified training continues, the athletes can evolve into a state
of extreme overreaching or “non-functional overreaching” (NFO).
As it is possible to recover from short-term or ‘functional’ over-
reaching within a period of 2 weeks, the recovery from the NFO
state may lead to a stagnation or decrease in performance which
will not resume for several weeks or months. However, if over-
reaching is extreme and prolonged excessive training takes place
concurrent with an additional stressor and insufficient recovery,
overtraining syndrome (OTS) may result [15]. The OTS is char-
acterized by chronic maladaptations and a sports-specific decrease
in performance together with disturbances in mood state and
persistent fatigue [5, 10]. Athletes who suffer from OTS may need
months or even years to completely recover, leading frequently
to cessation of a sports career [11,14,17]. Many researchers
consider overreaching and overtraining as a continuum [7,15],
others suggest that NFO precedes OTS [13,16,22]. This is in line
with findings on the ““sympathetic versus parasympathetic OTS”
regarding different resting cortisol levels and exercise-induced
changes in free plasma catecholamines, and recent neuroendocrine
findings using a double-exercise test [9,15]. Early detection of
NFO is very important in terms of prevention of overtraining, as
well as for interruption of NFO/OTS progression.

Besides other physiological, biochemical, immunological, psy-
chological and performance markers [5], heart rate (HR) and its
modulations are intensively investigated as a practical and reliable
sign of overtraining. Advancements in technology made it easy to
assess the beat-to-beat variation in resting pulse rates, i.e. heart
rate variability (HRV) [6,12,15,18]. Heart rate fluctuation may
be considered an output variable of a feedback network that is
continuously monitored and regulated by the autonomic nervous
system (ANS). HRV analysis is used as a measure of cardiac
autonomic balance (sympathetic vs. parasympathetic), with an
increase in HRV indicating an increase in vagal tone relative to
sympathetic activity. Autonomic nervous system, also as well as
endocrine system, plays an important role from the point of view
of physiologic reactions and adaptation to the physical training,
and influences recovery phase [2,3,10]. In overtraining the ANS
can show an excessive shift in the balance, either in the direction
of parasympathethetic or sympathetic [1].

Aim of the study was to compare the autonomic nervous system
functioning, as measured by HRV, in athletes with non-functional
overreaching and overtraining and athletes without NFO/OTS.

Material and methods. On the initial stage of the study conducted in
the Clinical Center of Sports Medicine and Rehabilitation of Thbilisi
State Medical University physical condition and health state of 348
high level athletes (aged 22+4,7y.0.) were examined and 43 subjects
with NFO/OTS were revealed, among them 37(10,6%) athletes with
non-functional overreaching and 6 (1,7%) athletes with overtraining
of different severity and duration (Table 1) [9].

Diagnosis of OTS was based on the checklist provided by the
consensus statement of the European College of Sports Science

Table 1. Distribution of non-functional overreaching and overtraining in sports disciplines

Sport Discipline Athletes with NFO, n (%) Athletes with OTS, n (%)
Cycling, n=6
Basketball, n=32 2(6,25)
Boxing, n=15 1(6,7)
Rugby, n=38 2(5,3)
Football, n=114 9(7,9) 2 (1,8)
Weightlifting, n=10 1(10,0)
Water-polo, n=29 3(10,3)
Wrestling, n=104 19 (18,3) 4(3,8)
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