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MONEKYNAPHO-TEHETUMECKUE ®AKTOPbLI, OBYC/TIAB/IUBAKOLLUE PA3SBUTUE TMMEPTPO®UN CKENETHDIX
MbILUL,

AOposposckan C. b., KanuHckuit M. U.

Pe3tome. Macca CKe/leTHbIX MbiLLL, — BaXKHbIM NOKasaTe/ib 340p0BbA U pM3MYecKol paboTocnocobHOCTU Yeso-
BeKa. 3aHMMasa okono 50% macchl Tena, CKeNeTHble MbilLbl UTPAOT KAOYEBYHO PO/ib HE TO/IbKO B ABUraTe/IbHOM
aKTMBHOCTM, HO U MOAAEPKKe MeTabo/iMYecKkoro ctaTyca opraHnsama. XoTs po/ib HacN1eACTBEHHOCTU U FreHeTuYec-
Kan AeTepMMHUPOBAHHOCTb MbILLIEYHOW MACCbl AOKa3aHa HECKOJIbKO AeCATUNETUI Ha3ak, COBPEMEHHbIE HayYHble
UCCNe0BaHMA YCTAHOBUAWM PAA, HOBbIX TEHETUYECKUX WU IMUTEHETUYECKUX (PaKTOPOB B/MAHMUSA Ha COCTOSIHME
MblWEeYHON macchl. Llenb paboTbl — YyCTaHOBUTb OCHOBHbIE MOJIEKYNIAPHO-TeHeTUYecKMe dakTopbl, obycnaBansato-
LMe pas3BuTUE TMNEPTPOPUMN CKeNETHbIX MblLL,. B cTaTbe ONMcaHO TEHAEHLUMN U BbI30Bbl COBPEMEHHbIX MCCNEA0Ba-
HUI B 06/1aCTU MONEKYNAPHOW FEHETUKN MblLLIEYHOW AeATeIbHOCTM, KacatoLMecs reHeTUYECKMX MapKepPOB Macchbl
CKeNIeTHbIX MblLL,. PaccmaTpuBatoTca 0CO6EHHOCTM HacneA0BaHNA MbILLEYHOM MacChl U MeXaHM3Mbl TMnepTpodum
CKENIEeTHbIX MbILWL, NOA, BANAHMEM GU3NYECKMX HAarpy3oK. AHaNM3MPYEeTCs POab CTYKTYPHbIX 6enkos mnodunbpunn,
MWOTEHHbIX PEryiATOPHbIX GAKTOPOB Ha CBOMCTBA M KOJIMYECTBEHHbIE MOKa3aTeNM MbILEYHON MacCbl TakMe Kak
obuan besxkmnposan macca Tena, naowanb NONepeyHoro ceyeHmns mMbilwt,. OnMcaHbl MONEKYNSPHO-TEHETUYECKNE
MapKepbl, C KOTOPbIMM B LUMPOKOTEHOMHbIX UCC/IeA0BaHUAX YCTAHOB/IEHO aCCOLMALLIUM C NMOKA3aTeNAMM MblLLEYHOM
maccobl. Miccnenytotca He TONbKO Knaccuveckme reHeTuyeckne mapkepsbl, Takme Kak SNP n CNV, Ho Hekoaupyowme
PHK v anureHeTnyeckme paKktopsi.

KntoueBble cnoBa: runeptpodumsa mblillL, CKefleTHas MbllleYyHas macca, NoiMmopdr3m reHoB, obuLasa 6esKknpo-
Bas Macca Tena, be3KMpoBasa Macca KOHEYHOCTEMN, MOIEKYIAPHO-TEHETUYECKME MAPKepbI.

MOLECULAR GENETIC FACTORS OF THE SKELETAL MUSCLE HYPERTROPHY

Drozdovska S. B., Kalinski M. I.

Abstract. Skeletal muscle massis an important indicator of human health and physical performance. Representing
about 50% of body weight, skeletal muscles play a key role not only in motor activity, but also in maintaining the
body’s metabolic status. The muscle mass is an important factor as the physical human qualities that underlie its
sporting achievements and health index, duration and quality of life. Although the role of heredity and genetic
determination of muscle mass was proved several decades ago, modern scientific research has established a
number of new genetic and epigenetic factors influencing the muscle mass and muscle hypertrophy.The purpose of
the work is to discuss the molecular genetic factors of the development of skeletal muscle hypertrophy. The article
describes the trends and challenges of modern research in the field of molecular genetics of muscle activity relating
to genetic markers of skeletal muscle mass. The features of inheritance of muscle mass and mechanisms of skeletal
muscle hypertrophy under the influence of physical loads are considered. It has been shown that hypertrophy of
skeletal muscles, as a manifestation of their plasticity, depends on hereditary and enviromental factors. Both groups
of factors are carried out their effect on the molecular genetic level. The role of structural proteins of myofibrils,
myogenic regulatory factors on the properties and quantitative indicators of muscle mass such as total lean body
mass, muscle cross-sectional area are analyzed. Molecular genetic markers associated with muscle mass indexes
have been described. The list of molecular genetic markers associated with indicators of lean muscle mass and
muscle hypertrophy includes genes polymorphisms of the sarcomers™ structural proteins, myogenic regulatory
factors, signaling pathways genes, genes of epigenetic factors. The article examines not only classical genetic markers,
such as SNP and CNV. The effect of physical exercises on skeletal muscle and the development of hypertrophy are
mediated by epigenetic mechanisms and the action of non-coding RNA (miRNA and IncRNA)

Key words: muscle hypertrophy, skeletal muscle mass, gene polymorphism, total body lean mass, appendicular
lean mass, molecular genetic markers.
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CBA3b Ny6/11MKaLuMu c NN1aHOBbIMU HayYHO-UCCAEA0-
BaTe/IbCKUMMU pabotamu. CtaTbs ABnseTcs GparmeHTom
HWUP kadenpbl BHYTpeHHeNH meauunHbl 3 «OcobeHHo-
CTU CTPYKTYPHO-PYHKLMOHANBHbBIX U3MEHEHUI cepaey-
HO-COCYAMCTON cUCTEMbl Y BO/IbHBIX C apTepuanbHOM
rmnepTeHsnen, nemmnyeckon 6onesHblo cepaua B co-
YeTaHMM C KOMOPOBUAHbIMKU cocToAHUAMKUY, Ne rocyaap-
CTBEHHOWM pernctpaumm 0117u0047291.

CeoboaHbie CI U3 nn1asmbl KPOBM NONAAAOT B KNET-
KW CNIOHHbIX Kenes, B pesynbrate anddysmm no rpa-
OVUEHTY KOHUEHTpauMM — B CAKOHHble MPOTOKM. [nA

HelTpanbHbix CI Hanbonee pacnpocTpaHEeHHbIM Mexa-
HM3MOM WX MPOHUKHOBEHMUA B C/IIOHY ABAAETCA BbicTpas
Onddysna Yyepes KNETKMU CAIOHHBIX Kenes, Taknum obpa-
30M, UX COAEPNKAHME B C/IIOHE HEe 3aBUCUT OT CKOPOCTH
cekpeunn caoHbl [1,2,3]. Ana 3apaskeHHbix CI, Takux
Kak germgposanuaHapoctepoH (DHEAS), auddysun
NPOUCXOAUT MEXKAY aUMHAPHBIMU KNETKaMM C/HOHHbIX
YKenes, a ero KOHLeHTpaLma obpaTHO NPOMNOpPLMOHAb-
Ha CKOPOCTU CEKpeuun CNtoHbl; pH BAUAET Ha CKOPOCTb
CEKpeuun CNtoHbl U pacnpeaeneHune nonspusoBaHHbIX
Cl. B cntoHe moryT onpeaenatbca He camu cBobogHble
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Cl, a ux metabonuTbl. Tak okono 95% KopTM30na B neve-
HW NOABEPraeTcA KOHBbOraLmm ¢ rIIOKYPOHOBOW KMCNO-
TOW, CTAHOBUTCA PACTBOPMMbIM W BbIBOAMUTCA C MOYOMN.
TaKkKe B MeyeHun KopTM3on nocne buoTpaHchopmaumum
CTQHOBUTCA HEAKTUBHbIM KOPTM30HOM [4]. BarkHoe 3Ha-
YyeHMe MMeeT CTaHAapPTU3aUMA MeToaoB cbopa CAtoHbI
018 NOBbILEHUA TOYHOCTU onpeaeneHusa yposHa CI. Uc-
No/sb30BaHWE COBPEMEHHbIX MeTOA0B ncciegosaHua Cl
B C/ItOHE NO3BOAET NOBbICUTb TOYHOCTb PE3y/1bTAaTOB.

C nomoLblo KUAKOCTHON XpomaTtorpadum u TaH-
AeMHol macc-cnektpomeTpun (LC-MS/MS) nposeaeHo
nccneposaHue gecatu Cl B citOHe A8 OLEHKM BANAHKA
noJsia 1 BO3pacTa Ha YypOBEHb FOPMOHOB, @ TaKKe Koppe-
naunii mexay yposHamu Cl B cntoHe n Kposu [5]. AsTo-
pbl NonaratoT, YTO KonnyectTBeHHoe onpeaenerune Cl B
C/ItOHE NOoKa3aHo A/1a KOHTPoA cBoboaHbIX CI B Niasme
KpoBW. Mcnonb3oBaH BblWeNpUBEAEHHbI NPOU3BOAU-
TeNbHbIA MeToZ, A/19 KONNYECTBEHHOIO OAHOBPEMEHHO-
ro aHa/M3a aCTpaZAnona, KopTM3ona, TeCTOCTEPOHa, NPo-
rectepoHa, KopTMkoctepoHa 1 DHEA B o6pa3suax c/itoHbl
[6]. MeTon, ncnonb3oBaH C XMMUYECKOW MOHU3aLUEN
atmocdepHoro aasneHus (APCl) o6pa3uoB B coueTaHMM
c on-line TBepaodasHoli akcTpakumeit (SPE). NMonyyeHsbl
[OCTOBEpHble pe3ynbTaTbl UCCAEAO0BAHUA CAOHbI ANA
Bcex CI B ananasoHe 0.001-10 Hr/mn (0,01-20 Hr/mn
ona DHEA ¢ koaddpuumeHTamMmn NMHENHON Koppenauum
r=0.999 ana kaxxgoro cteponga. HUKHMe npeaens Ko-
NiMyecTBeHHOW oueHKn (LOQ) 6biin HUXKe (MK paBHbI
5 nr/mn gns Bcex cTeponaos, 3a uckatoveHnem DHEA,
ans kotoporo LOQ cocrasmn 10 nr/ma. Metog, LC-MS/
MS nossonsaet nposoguTb UccnegosaHua CI B catoHe ¢
BbICOKOM aHa/IMTUYECKOM YyBCTBUTENIbHOCTBIO U Chel-
MOUYHOCTbBIO.

Llenb 0630pa - npeacTaBneHne COBPEMEHHbIX METO-
[0B uccnenoBaHuA cntoHbl Ha Cl, NokasaHui K npose-
OEHWI0 3TUX UCCNe0BAHUM, NPEUMYLLECTB NPOBEAEHMUA
TECTOB CO C/IIOHOM, OrPaHUYEHUA N HEAOCTAaTKOB TECTU-
POBaHUA C/NOHbI KaK 06bEKTa B CPAaBHEHWUWN C UCCNeao-
BaHMEM KPOBU U MOYMU.

UccneposaHmne Koptusona. Crpecc conpoBoOXKAa-
€TCA NOBbILWEHNEM COAEpPrKAHUA KOPTU30aa B KPOBU U
C/IIOHe, OTparkad HanpaXeHHyt paboTy cuctembl ru-
nodus-runotanamyc. MpuBnekaetT BHUMaHWe onpege-
JIeHVe KOpTU30/1a B C/IIOHE NPU XPOHUYECKOM cTpecce.
NccnepoBaHMe KPOBU Ha KOPTU30J1, Y4UTbIBAA MHBA3UB-
HOCTb, BblI3blBaeT B Pa3/IMYHOM cTeneHun AnckombopT,
M NpeacTaBaseT coboi cTpecc B onpeseneHHoOn mepe,
0CobeHHO ana AeTeir U B3POC/bIX C NCUXONOTMYECKUM
HanNpAXeHMEM, MNCUXOCOMATUYECKUMU NPOSBAEHUA-
MKW 3a60/1€BaHUM, Yy UL, CKJIOHHbIX K CMHKOMA/IbHbIM
COCTOAAHMAM Ba30-Bara/sibHOro reHesa. MccneposaHue
KOPTU30Na B C/OHE TaKXKe LenecoobpasHo y cTpecc-
HEeyCTOMYMBbIX NaLMeHToB. YPOBEHb KOpTWM30/ia no-
BbILLUAETCA MPU XPOHMYECKOM cTpecce, aenpeccuu. Y
3[,0pOBbIX CYLLECTBYET KOPPENALNOHHAA CBA3b MeXay
copepaHmem AKTI B KpoBU 1 cogeprkaHMem KOpTM30-
Nla B CbIBOPOTKE KPOBW, OA4HAKO, Y NALMEHTOB C Aenpec-
CMel 3Ta CBA3b MEeHee BblpaKeHa KaK 3a CYEeT HapyLle-
HUA Perynsaumm CeKpeLmm KopTu3o/a, Tak U B CBA3MU C
Nno6oYHbIM AENCTBMEM aHTUAENPECCAHTOB [7].

MoBbiWeHWEe coaeprKaHUA KOPTMU30/1a B C/IIOHE KOp-
penvpyeT ¢ ypoBHEM JIMYHOCTHOM TPeBOXKHOCTU. Mo-
HUTOPWHI TOPMOHa B C/IIOHE MO3BONIAET OnpenenvTb
rpynny obcnefoBaHHbIX, Hanbonee afanTUPOBaAHHbIX
K XpOHMYECKOMY CTPEecCy, BKAKOYAA U3MEHAIOLMECA YC-

NOBUA BHELWHel cpeabl. He Bcerga onpeaenaetca Kop-
pensauma Mexay WHTEHCMBHOCTbIO M ANUTENbHOCTbIO
cTpecca v ypoBHEM KOPTM30/1a B C/itoHe. MccnepoBaHue
KOPTU30Ma B CAOHE MpoaoaKaeTca B obnactu buon-
cuxonormm ¢ ydactuem MexayHapogHoro obuiectsa
ncuxoHenposHaokpuHonorun (ISPNE). [na nosbliwe-
HUA TOYHOCTU U3MEPEHNN HEOBXOAMMO MCMO/b30BaATbL
BbICOKOYYBCTBUTE/NIbHbIE TecTbl. OauH M3 $aKTopos.,
B/IMAIOLLMX HA YPOBEHb C/IIOHHOTO KOPTU30/1a, — UHTEH-
CMBHOCTb 6WOTpaHCPOpPMaLMM U CBA3BIBAHWUA C [tO-
KYPOHOBOWM KMCNOTOM C AafbHEMWUM BbiBeAEHUEM C
MOYO0M. Y NoAPOCTKOB U AETel C NOBbILEHHON TPEBOXK-
HOCTbIO M HApyLUEeHMEM BHUMAHWA YPOBEHb KOPTM30/1a
B C/IlOHE JLOCTOBEPHO BbILLE.

M3yyanacb CBA3b MEXAy YPOBHAMM KOpTU3ONa B
KPOBM U CNOHE U MeTaboNMYeCcKMM CTaTyCOM Yy MOJIO-
ObIX XeHWWMH [8]. OTMmeyeHa BbiparkeHHasa Koppensuns
MEKAY 3HAYEHUAMM KOPTM30/1a B C/IIOHE M NOKa3aTens-
mn HBALC 1 TpUINLEPUAOB B CbIBOPOTKE KPOBMU.

WNccnepyetca ypoBeHb FOPMOHa MpW AMArHOCTU-
Ke runepkopTMumama. Yawe 3aboneBaHne BO3HUKaeT
npu NOBbIWEHUM cuHTe3a B runodpuse AKTT (aHaoreH-
HbI runepkopTUUM3m). NMpu 6one3Hn NueHKo-KywnHra
MOTYT BO3HUKHYTb TPYAHOCTU B OLLEHKE YPOBHA KOPTU-
30/1a C/ItOHblI B HOYHOE BpPeMs, NO3TOMY HeobXxogumo
AOMONHWUTENIBHO COBUMpaTb Mody LA onpeseneHus
KOPTM30/1a. DK30reHHbIN rMNepKopTMLM3M Pa3BMBAETCA
npu nepesosnpoBKe MIOKOKOPTUKONAO0B. Pusnonoru-
YeCKUI rMnepKopTULLM3M HabaogaeTca Npy HEKOTOPbIX
NCUXNYECKMX U HEBPOIOFMYECKUX 3aboneBaHmax. Y na-
LMEHTOB C 9HAOMEHHbIM FTMNEePKOPTULU3MOM CeKpeLms
KOPTM30/1a MOBbILLEHA KPYIIOCYTOYHO, UCCNefoBaHUe
C/ItOHbI YA0OHO, yUMTbIBAsA, YTO MOHWUTOPUHI KOPTU3O-
/13 MOYHO MPOBOAMUTb HEMHBA3WBHO HECKO/IbKO pas B
CYTKM, YTO ABNSAETCA KOMOPTHbIM A8 MAUMEHTOB MO
CpPaBHEHWIO C HEOAHOKPATHbIM UCCNELO0BAaHMEM KPOBM.
OcobeHHOo uenecoobpasHo onpegeneHme KOpTM3ona B
CNOHe y geTer n noXunbix. NMpu BpoXKAEHHOM rnnep-
naasnu Kopbl HAAMNOYEYHMKOB B C/IHOHE NOBBILLIEH YPO-
BeHb 17-rmapoKcmnporectepoHa, npeawecTBeHHUKa
KOPTW30Aa, KOTOPbIN N03BOAAET NofobpaTh 403y Npes-
HW30/10Ha ANA 3aMeCcTUTeIbHOW Tepanuu. Y 3Tux 6osb-
HbIX NOBbLILIEHO COAEPKaHME aHAPOreHOB, A5 OLEHKMU
MX YPOBHA B C/IlOHE OMpPEeAenAtoT CoAeprKaHMe aHAapo-
cTeHamMona. HapylweHua npaBua XpaHEHWUA CAKOHbI U
npuvem NeKapCTBEHHbIX NPENapaToB A/A NeYEeHUsA KO-
MOPOUAHbIX COCTOAHWUI TaKKe BIMAET HA YPOBEHb KOp-
TU30Na B C/IOHE.

Onpefenannuco BpPeEMEHHble accoumaumm Mexay
KOHLLEHTPAUMAMM B C/IHOHE KOPTU30/1a, TECTOCTEPOHA U
MOTMBaLMEN K GU3MYECKMM TPEHMPOBKAM U 06yYeHUto
y atnetoB [9,10]. TectocTepoH MPUHUMAET y4yacTue B
peryaaummn amoumin 1 noBeAeHUsA CNOPTCMEHOB B pas-
JINYHBIX CUTYaLMAX, €ro YPOBEHb CBA3AH C PU3NYECKON
BbIHOCAMBOCTbIO. KonebaHMA ypoBHA TeCcTOCTEPOHA B
C/ItOHe BO BpPeMs COPEBHOBAHMUI B OnNpeaeneHHow cTe-
NeHu CBA3aHbl C MOyYeHHbIMU pe3ynbTaTamn. Heobxo-
ANMO MPOBOAUTL B AasibHENLEM M3ydYeHue B3aMmoc-
BA3EN MeXay YPOBHEM TECTOCTEPOHA U MOTMBALMEN K
bur3nyecknm Harpyskam u BbiHocamsocTblo [11,12,13].
KopTnM3on - ropmoH, cBfi3aHHbIM C mobuamsaumen
3HepreTUYeckmx pecypcos. OnpeaeneHHbl Koppenaumm
MeXAay KOHLeHTpauuen KopTM30/ia M MOTMBaLMen K
onpaBAaHHOMY PUCKY, YUUTbIBas HEMHBA3UBHOCTb NPO-
Leslypbl, BO3MOKHOCTb HEOAHOKPATHOrO UCC/Ie40BaHMUSA
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c ypobctBom A41A 601bHOTO, C/tOHA cunTaeTca yao6HbIM
11 o6beKkToM gns uccnefoBaHuA. BaxkHO Npoao kuTb
N3y4yeHune Koppenaumii Mexay ypoBHAMM TECTOCTEPOHA
M KOPTM30/1a B C/OHE, OTHOLIEHMEM 3TUX TOPMOHOB U
MOTMBaLMElN CNOPTCMEHOB K TPEHWPOBKAM BO Bpems
MX NPOBEAEHMA N pe3yabTaTaMu NPOBeAEeHHbIX COpeB-
HoBaHMI. OnpegeneHve 3TUX FOPMOHOB B C/tOHE AaeT
BO3MOKHOCTb M0OJly4nTb B0oNee ToYHble AaHHble O B3a-
MMOCBA3AX Pe3y/NbTaTOB TPEHUPOBOK U COPEBHOBAHWM
C ropMmoHanbHbiM GOHOM. BbifBNEHbI NpAMble Koppe-
NALUN MEXIY YPOBHEM TECTOCTEPOHA M MOTUBALMEN K
TPEHMPOBKaM, COAEPKAHMEM KOPTM30/1a U YCTOMUMNBO-
CTblO K CTpeccam.

NccneposaHbl ypoBHU CI B C/itOHE y CNOPTCMEHOB:
KOpTWM30Nna, TeCcTocTepoHa U 3cTpaauona [14]. OueHu-
BaAun BAMAHME t° U NPOAONKNUTENBHOCTU XPaHEeHUA 06-
pasLoB CAOHbI Ha coaepxaHue CI. MNMposogman umx 3a-
MOparkmMBaHue B TeyeHune 24 yacos npu t°-20° u HUXKe m
nccnenoBanu B TedeHue 28 aHel.

YCTaHOBNEHO, YTO XpaHeHMe 06pasLOB CAOHbI C
JanbHeWWnM onpeaeneHnem KopTu3ona, TeCTOCTepPO-
Ha U1 acTpagmona npwm t° Bbiwe -20° NPUBOAUT K CHUMNKE-
HUWIO TOYHOCTU M3MepeHUit. MccneaoBaHbl Koppenaumm
MEXKIY IMOLMAMMU U CEKPELMEN KOPTU30/1a B Pas/iny-
HbIX BO3PACTHbIX rpynnax My4uH [15]. OTmeyeHbl
60/1ee BbICOKME YPOBHM MOKa3aTesiell FOPMOHA B CtOHE
Y NaLMEHTOB C TPEBOXKHbIMW PACCTPONCTBAMM.

UccnepoBaHne nonosbix ropmoHOB. B chaioHe
MOXHO OMpefenvTb MYMKCKME W KEeHCKMe MNOonoBble
FTOPMOHbl — @HAPOreHbl, 3CTPOreHbl U MNPOrecTepoH.
OnpeneneHve nocnefHero WUCMNosb3yeTca ANA OLEH-
KM OYHKUMM ANYHUMKOB B MNEPUOBYNATOPHYIO asy,
KOrAa KOHLEeHTpauua nporectepoHa AOCTUMraeT Mak-
CMManbHbIX 3HaYeHUN. OnpeaeneHne NporecTtepoHa u
3CTpaanona B C/AOHEe NPOBOAMUTCA C OAHOBPEMEHHbIM
onpeaeneHnem 3TUX TOPMOHOB B Moue. Pe3synbTatbl
onpeaeneHnsa ypoBHA TECTOCTEPOHA B C/AHOHE MOMKHO
MCMNO/Ib30BaTb B AMArHOCTMKE MYMKCKOFO r'MNOroHaamns-
Ma [16]. YpoBeHb TECTOCTEPOHA B C/ILOHE KOppenvpyet
C copepraHnem cBODOOAHOrO TECTOCTEPOHA B KPOBM
[13]. Mpw 3Ha4YeHUU TecTocTepoHa B CAOHE Bbile 25
HMONb/N  AMarHO3 rMMNOroHagMsmMa MasloBEPOATEH.
MpoBeaeHo nccnenoBaHne TECTOCTEPOHA B C/IOHE, aB-
TOPbl CYMTAIOT €ro HafeXHbIM U CTabUNbHbIM MapKe-
pOM, OO4HAKO, OTMETUAN, YTO NMPUMECb KPOBU K C/tOHE
MOMKET CHU3UTb TOYHOCTb M3MepeHuii B ELISA [16]. Mo-
BblLLUEHWE YYyBCTBUTE/NIbHOCTM TECTOB AR ONpeaeneHunn
TECTOCTEPOHA B C/IOHE NO3BONSAET AOCTUTHYTb BbICOKOM
KOppenaunumn mexagy Hum M cBOBOAHbIM TecTtocTepo-
Hom B niasme [12,15]. MporecTepoH B cAtOHe ABAAET-
cA meTabonmyeckn cTabuibHbIM U Yalle onpeaenseTca
napannenpHo ¢ 17-a-OH-nporectepoHOM ANA OUEHKMU
bYHKLMU AMYHMKOB. OLEHKa YPOBHEW NporecTepoHa m
3CTpaZmona B CAOHE MOXKET ObITb NONE3Ha ANA MOHU-
TopuHra ¢eptunbHocTn. Hanbonee ToOYHbIM B OLEHKE
NtoTENHOBOM asbl AMYHUKOB ABNAETCA OnpeneneHune
nporecTepoHa B Niasme KpoBWU. M3 HEMHBA3UBHbIX Me-
TOLOB LLeNecoobpasHo A/1a 3TON Lean onpesensaTb KC-
Kpeumto nperHaHamona ¢ moyoi. CogepiaHue B CatoHe
17 B-acTpagunona Koppenupyer C ero 3HayeHuUAMMU B
KPOBWM WM WUCMONb3YeTCs KaK OAMH U3 meTonoB obcne-
[0BaHUA Y XKeHWMH ¢ becnnoguem. Mpu NoOANKUCTO3E
ANYHWKA B C/ItOHE MOBbLILWAETCA CoAep’KaHue csobos-
HOro TECTOCTEPOHA, MPY MOPAXKEHUM HaLNOYEYHUKOB U

npueme 3aMecTUTENbHON Tepanum B C/IOHE NOBbILWAET-
€A ypoBeHb 17-0-rMApOKCUTECTOCTEPOHA.

JeaudposnuaHopocmepoH (DHEA) obpasyetcs u3
17-OH-nporectepoHa B Kope HaAMNOYEeYHUKOB, B MEHb-
Wwen cTeneHn - B NONOBbIX Kenesax. Koppenauwma
mexay yposHem DHEA B cntoHe v naasme Kposu OT-
CYTCTBYET. 3aeprKKa MONOBOro CO3peBaHUA COMPOBO-
KOAETCA CHUMKEHWEM B C/loHe KoHueHTpauum DHEA.
Mepen, nosBNeHNEM MPU3HAKOB NONOBOIO CO3peBAHUA
B KOpe HaZMOYe4YHUKOB U MON0BbIX XKene3ax NoBbILaeT-
cA cmHTe3 DHEA, coOTBETCTBEHHO ero KOHUEeHTpauma B
cAtoHe yBennumsaeTcs. Mpu MHTEHCUBHbBIX GU3UYECKUX
ynpaxHeHuax yposeHb DHEA B catoHe Bo3pacTaerT, Kop-
penvpysa c BblpaXKeHHOCTbIO cTpecca. Y MyXK4YMH-Cnop-
TCMEHOB MpU TAXE/bIX TPEHUPOBKAX COOTHOLUEHMWe
KOPTM30/1/TECTOCTEPOH B C/AIOHE OTpayKaeT KaTabonu-
yeckune/aHabonmueckme npouecchl. Mpu ypesmepHbIX
bu13nyeckmx Harpyskax aktmsupyetca katabonusm, no-
BbILLAETCA YPOBEHb KOPTU30Na B C/IOHE, COOTHOLIEHME
KOPTM30/1/TECTOCTEPOH YBEMUYMBAETCA. Y CNOPTCMEHOK
BMECTO TECTOCTEPOHA OMNpefenAtoT B C/IIOHE COoAeprKa-
Hue DHEA.

AHOPOCMEHOUOH — MPOMENKYTOUYHbIN MPOAYKT Npu
06pa3oBaHMM Kak 3CTPOHA, TaK U TecTocTepoHa. Mo.bl-
LEeHWEe CoAeprKaHMA B CIOHE MOXKET HabtogaTbea npu
BPOXAEHHOM rMNepnaasmm Kopbl HA4NOYEYHUKOB, Ony-
XONAX ANYHMKOB W HAAMOYEYHMKOB C BUpPUIM3ALMER,
CUHAPOME NONMKUCTO3HbIX AUMYHMKOB. AHAPOCTEHANOH
npossaseT cnabyt aHAPOreHHyK aKTMBHOCTb, 3HaAYu-
TenbHO 6onee HU3KYD YeM TecTOCTEPOH, OAHAKO ero
NOBbILIEHNE B C/IIOHE KOPPenupyet C KAMHUYECKMMMU
npoABAEHUAMU BUpPUAM3aLMUK. ABTOpbl B 0630pe OT-
METWU, YTO YPOBEHb aHAPOCTEHAMOHA B C/IHOHE XOPOLLO
KOppenupyeT C cogepKaHmem cBOH6OAHOrO ropmoHa B
nnasme kposu [17]. OnpeaeneHve aHAPOCTEHAMOHA,
DHEA 1 TecTocTepoHa B CbIBOPOTKE KPOBU MCNONb3YEeTCA
B neamaTpuu. ABTOP TaK»Ke CYMTAET, YTo Lenecoobpas-
HO B C/ItOHE ONpeaensaTb COAepPrKaHNe aHAPOCTEHAMO-
Ha, nporectepoHa u 17-a-OH-nporectepoHa. YpoBeHb
TECTOCTEPOHA B C/IIOHE MCMONb3YeTCA B MOHUTOPUHTE
npu 3aMecTUTeNbHOM Tepanumn TeCTOCTEPOHOM.

Cpegyn coBpemeHHbIX MeTOA0B ANA onpeaeneHua
rOPMOHOB B C/IFOHE UCMO/b3YIOTCA BbICOKOYYBCTBUTE/Tb-
Hble TecTbl ELISA co BcTpoeHHOW cuctemoi amnanduka-
LMn GepMeHTHOro CMrHana, YTo No3BOAAET TOYHO onpe-
[EeNnATb O4YeHb HU3KMEe 3Ha4YeHMUA TOPMOHOB B C/HOHE.
TectoBble Habopbl YAO6HbI B MCNO/Ib30BAHUN, METOAN-
KM COBpPeMeHHbl, obecneymBatoT nonyyeHme HbICTPbIX
M TOYHbIX Pe3y/abTaToB. BbICTPbIA KOANMYECTBEHHbIN
QHa/IN3 B C/IIOHE TeCTOCTEPOHA, NPOrecTtepoHa, KopTu-
30Ha M T'MOPOKOPTU30HA B UCCNEeA0BaHUM NMPoBeaeH ¢
MCMNONb30BaHMEM MACC-CMEKTPOMETPUN C MATPUYHOM
nasepHoit pecopbumeii/vonnsaumein (MALDI) u Ha-
HOMmaTepuanamu B Kadectse matpuubl [5]. MeTtogmka
ob6nagaeT 60/bWMM NOTEHLMANOM A1A BbICOKOMPOU3-
BOAMTENbHOTO CKPUHWHIA U BbiABAEHUA 3aboneBaHUM
C ObICTPbIM M TOYHBIM UCCIEA0BAHMEM CNHOHbI Ha rop-
MOHbI. Mcnonb3oBaHMe HaHOMATEpPUasioB B KavyecTse
maTtpuupbl B MALDI-MS obecneuymBaeT 4ONOJIHUTENbHbIE
npeumyliectTsa. HaHo4YacTULbl MMEKT 3HAYUTE/IbHYIO
NMOBEPXHOCTb C XOpollel agcopbumeinn U ogHOPOAHO-
CTblO, UTO NMO3BOAAET 3HAUYUTE/IbHO MOBbLICUTbL YYBCTBU-
TE/IbHOCTb U NMPOWU3BOAMUTENbHOCTb. HaHOYacTULbl CHU-
KaoT NHTEPdEPEHLMIO B HU3KOMONEKYNAPHOM 061acTH
MacC-CNeKTPoB, 4YTO NO3BONAET TOYHee onpeaendatb
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HU3KOMOJIEKYNAPHbIE CYBCTaHLUKU, B TOM YMCIE U FOp-
MOHbI B C/IIOHE, KOTOPbIE B OT/IMYME OT TAKOBbIX B KPOBM
He cBf3aHbl € robyanHamu u anbbymmHamu. Ucnonb-
30BaHune matpuubl MALDI-MS ¢ HaHo4vacTnuamm AuNPs
- BbICOKONPOW3BOAMTE/IbHBIA aHANAN3 ANA TOYHOTO
onpeaenenus CI B cntoHe [18].

UccnepoBaHue ropmMoHOB, BAUAIOLWMNX Ha dumnye-
CKoe cOCToAHMe. AHann3 ypoBHA FTOPMOHOB B C/IOHE
MOMeT ObITb MCMNO/Mb30BAH B CMOPTUBHOW MeguLuHe
npu NpoBeaeHUN JONUHIOBOrO KoHTpondA. Mccneposa-
HWe C/ItOHbI YA0OHO B CUTYyaLMAX, KOraa B3ATb 06pasLbl
KPOBW M MOYM HE NPEACTABAAETCA BOSMOXKHbIM. AHOpO-
2€Hbl VU 2/1IOKOKOPMUKOUObI SABNAKOTCA 3anpeLLeHHbIMK
CTUMYZIMPYIOLLMMM  NpenapaTamn, KOTopble WCMosb-
3ylOTCA CMNOPTCMEHAMU A/1A YBEAMYEHUA MblLLEYHON
Maccbl U CHWXXeHuAa 6onesolt 4yscTBUTENbHOCTU. [o-
6o4YHOE aeicTBME aHAbOMYECKMX CTEPOMAOB 3aBUCUT
OT A03bl U ANUTENbHOCTM NpuMemMa npenapaTtos. 3ano-
[03pUTb ynotpebaeHne aHaboIMKOB MOMKHO C BbICOKOM
CTeneHbl BEPOATHOCTU MPY NOBbILEHUM COOTHOLLEHUS
TECTOCTepPOH/3NUTECTOCTEPOH B Mode Bonee 1 (Hopma
1). Yem 6onblue ypoBeHb TECTOCTEPOHA U OTHOLLIEHMUE,
Tem 6onblie CNOPTCMEeH 310ynoTpebnseT aHAporeHa-
Mu. B3aTtme obpasua mounm TpebyeT Hanmuma msonu-
POBAHHOIO MOMELLEHUSA, T4e BO3MOXKHA NOAMEHA, B TO
BpPEeMsA KaK UccnenoBaHMe CAOHbI HA 3TU TOPMOHbI BO3-
MOJHO B MPUCYTCTBMM CBUAETENEN.

ComamomponHsili 2opmoH (CTT), unu comamompo-
MUH — TOPMOH MOAUNENTUAHON Npupoabl. TKaHeBble
3bbEKTbI OCYLLECTBAAIOTCA Yepe3 yCUNeHWe CUHTe3sa
MHcynnHnoaobHoro ¢dakTopa pocta (IGF-1), KoTopbIi
obpasyeTcs B NEYEHUM M HENoCpencTBEHHO B opra-
Hax-muweHsx. K npambim adpdeKkTam TakKe oTHoCATCA
CTUMYNALMA UMOAN3A B KMPOBOMN TKAHU U yCUaeHue
CMHTE3a [/Il0KO3bl B nevyeHn (roKkoHeoreHes). K He-
npsambiMm 3pdeKkTam, onocpegoBaHHbIM yepes IGF-1,
OTHOCATCA CTUMYNALMA pPocTa M aHabonuyeckoe aewn-
cteune. CTI = ogMH 13 NpenapaTos, UCNOAb3yeMbIX ANA
HapaLmMBaHMA MblLLEYHOW Maccbl. UMeeT BblpaxKeHHbI
aHabonuuyeckuii adpdekT ¢ runepTpodurelt U runepnaa-
3Mel MbilL, cNocobCcTBYET YKPENIEHUIO COEANHUTENb-
HOM TKaHW, KOCTeM, Cyxoxununi, xpawen [16]. OaHako,
Hanbosnee BblparkeHHOe aHabonnyeckoe gevicteme CTT

pa3BMBaeTcA Npu OAHOBPEMEHHOM Npueme CTepomaos
M TOPMOHOB LUMTOBUAHOM Kenesbl U UHBEKLUAX UHCY-
nvHa. K ak3soreHHomy CTI co BpemeHem obpasytoTca
aHTUTeNa, KoTopble MOXHO onpeaenATb B TecTax npu
nposeaeHUN AONMUHTOBOIO KOHTPOA.

ddodekTbl CTI onocpeaytoTca Yepes yCUNeHUe CUH-
Te3a IGF-1, KoTopbl CTUMYyAMpYyeT nponudepaumio
KNETOK, Mpexae BCero, XpALEeBON M KOCTHOW TKaHMW.
bonbwaa yactb IGF-1 B nnasme Kposwu ceAsaHa ¢ IGF-
cBA3bIBatOWMM Heskom 3 TMMa, CUHTE3 KOTOPOro TaKKe
perynunpyetca CTI. IGF-1 urpaeT Ba*KHyl poab B ayTo-
KPUHHOM W NapakpuHHOM perynauuun. MNocneaHas mo-
aynnpyet anddepeHUMpPOBKY KaeTok. YposeHb IGF-1
B CbIBOPOTKE KPOBW CHUMKAETCA KaK Mpu NepBUYHOM
aedvuute CTT, Tak 1 Npu nepudepruyeckon pesncTeHT-
HocTn K aencteuto CTI. B cntoHe ypoBeHb CTI KpaiHe
He3HauuTesbHbIN, OA4HaKO, B CAtOHe onpeaensetcs IGF-
1, oTpaxkatowmii geicrteune CTT Ha nepudepum [1]. Oa-
HaKo, nccneposaHue yposHAa IGF-1 B CbIBOPOTKE KPOBM
ToyHee oTpaxkaeT apdpekTbl CTT.

Takum 06pasom, MMMYHOPEPMEHTHbIA aHanuM3 U
MMMYHOJIIOMUHECLEHUMNA AT BO3MOXHOCTb C BbICO-
KOM aHa/IMTUYECKOM YYyBCTBUTENbHOCTbIO OMpeaenunTb
B C/IIOHE YPOBHU; KOPTM30/a, TECTOCTEPOHA, Nporecrte-
pOHa, 3CcTpaanona, AuMrnapoanmaHapocTepoHa, !7-OH-
nporectepoHa. 3T MeTOAbl MO3BOJIAIOT MNPOBOAMUTL
aHanun3bl C BbICOKON cneundUYHOCTbIO, BbICOKOW MpO-
N3BOAMUTENBHOCTBIO, BbICOKON NIMHEWHOCTbIO B AMana-
30HE KNIMHMYECKM 3HAUYMMbIX KOHLLeHTpauuii. Mccnepo-
BaHMe cBob6oAHbIX dpakumii CI B catoHe (He CBA3aHHbIX
C aNibbyMMHOM M IOBYAMHAMK) AAIOT BO3MOXKHOCTb B
onpeaeneHHow cTeneHn pewmnTb Npobaemy He coBcem
TOYHbIX Pe3y/nbTaToB ONpeAeseHUAs B KPOBWU 06LLMX
¢pakumii CI' aHaIMTUYECKMMU METOAaMU C UCMOJb-
30BaHMeM aBTOMAaTMYeCKMX aHanusaTopos [19,20].
Pe3ynbTaTbl MOrY BbiTb 3aBbILEHHBIMW, YTO HE COOT-
BETCTBOBA/IO K/IMHMUYECKOM KapTuHe 3aboneBaHusA. Bax-
HbIM ABNAETCA He TO/IbKO BO3MOXKHOCTb OnpeaeneHms
YPOBHSA He To/IbKO cBO60AHbIX dpakuuii CI' B catoHe, HO
M OTCYTCTBME 3aBUCUMOCTHU cogepkaHua CI oT ckopocTu
CeKpeLun CoHbI U COOTBETCTBME YPOBHAM HecBA3aH-
HbIX GpaKLUuil B CbIBOPOTKe Kposw [21,22].
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BU3HAYEHHA TOPMOHIB B C/INHI

€scrirHees |. B.

Pe3stome. B ornsaai HaBeZeHi NOKa3aHHA A0 BU3HAUYEHHA TOPMOHIB B C/IMHI, MeTOAW AOCNIAXKEHHA Big TAaHAEMHOT
Mac-CrMeKTPOMeTPIi 3 MaTpuLelo 3 BUKOPUCTAHHAM HAaHOYACTMHOK i IMYHO/IOTIYHOTO aHanisy 3 JHOMIHECLEHTHOO
peecTpaLieto curHany o TeepgodasHoro imyHobepmeHTHOro aHanisy (ELISA) 3i cneuianbHUMM aHanizaTopamu. Bu-
KNaZeHo pe3ynbTaT BUKOPUCTAHHA Pi3HMX MeToAiB focniaxeHHA CI B eHAOKPUHONOTT, CNOPTUBHIN MeguLMHI, ne-
AiaTpii, akywepcTsi Ta riHekonorii. AHani3 CAIMHW JNA BUSHAYEHHA PiIBHA TOPMOHIB HE MOXKe 3aMiHUTW aHaNi3n KPoBi
i ceyi, NnpoTe, matoum nepesaru i HegONIKKM, ICTOTHO AOMNOBHIOE iHGOPMALLitO B NEBHUX KAIHIYHMX cuTyauiax. Miakpec-
NIEHO, WO Cy4acHa Mac-CNeKTPOMETPIA B TaHAEMi 3 BUCOKOPO3AiNbHUM PigMHHUM XpomaTtorpadom i matpuueto 3
HaHOYaCTUHKaMK 3abe3neyye BUCOKY NPOAYKTUBHICTb, CNeundidHicTb i YyTAnBicTb. ManonepeKkoHANBI pe3ynbTatu
3ara/sibHOro TECTOCTEPOHY i €cTpajiony B CMPOBATLi KPOBi 3 BUKOPUCTAHHAM aBTOMATM30BAaHUX CUCTEM CNPUAIU
pO3p0obLi anbTepHATUBHUX TEXHONOTIN. Tak PO3p0H6EHO JOCTYNHUIA METOL BU3HAYEHHA BiIbHOI GOpMM TeCTOCTEPO-
HY B C/IMHI AIK HaWbiNbll aAeKBaTHOro MapKepa aHAPOreHHOro CTaTyCcy K Y YO/0BIKiB, TaK i y XiHOK.

Taknm YMHOM, BU3HauYeHHA CI B CIMHI BiAKPMIO HOBI MOXKMBOCTI B AiarHOCTUL CyOKAIHIYHUX GOPM eHOOKPUH-
Hoi naTosorii, B ouiHLUi disionoriyHnx GyHKLi B CNOPTUBHIN MeAULMHI.

Knrouosi cnosa: cavHa, cTepoigHi ropMOHM, NeNTUAHI FTOPMOHM.

ONPEOENEHME TOPMOHOB B C/TIOHE

EscturHees WU. B.

Pestome. B 0630pe npuBegeHbl NOKa3aHWA K ONpeaeNeHUto TOPMOHOB B C/tOHE, MeToAbl UCCNef0BaHUA oT
TaHAEMHOM MACC-CMEKTPOMETPUM C MATPULEN C MUCMOAb30BAHMEM HAHOYACTUL, U MMMYHOOMMYECKOTO aHan-
3a C JIIOMMHECLEHTHOM perucTpaumen curHana 4o TeepaodasHoro MmmyHodpepmeHTHoro aHanmsa (ELISA) co
CneumanbHbIMU aHaNM3aTopamn. M3noxeHbl pesynbTaTbl MCMOAb30BaHMA Pa3IMYHLIX METOAOB WMCCNefoBaHMA
Cl B 3HAOKPMHONOMMM, CMOPTUBHON MeAMLMHE, NeanaTpumM, aKyepcTBe W MHEKONOTUU. AHAAU3 CAtOHbI ANS
onpeaeneHnsa yPoBHSA FOPMOHOB HE MOMKET 3aMeHUTb aHaIn3bl KPOBM M MOYU, O4HAKO, MMes AOCTOMHCTBA U He-
[O0CTaTKW, CYLLECTBEHHO A0MoAHAET MHGOPMALMIO B ONpede/ieHHbIX KAMHUYECKUX CUTyaumax. MNoguyepKHyTo, 4To
COBpeMEeHHasa Macc-CrNekTPOMETPMA B TaHAEME C BbICOKOPA3pPeLLatoLWMM KUAKOCTHbIM XpomMaTtorpadom 1u maTpu-
Lel ¢ HaHovyacTMLamu obecneynBaeT BbICOKYH NMPOWU3BOAUTENbHOCTb, CMEeUUPUYHOCTb M YyBCTBUTENIbHOCTb. He
[0CTAaTOYHO ybeauTeNbHble pesynbTaTbl OOLLEro TECTOCTEPOHA U 3CTPAAMO/IA B CbIBOPOTKE KPOBU C MUCMOIb30BA-
HMEM aBTOMATU3MPOBAHHbIX CUCTEM CNOCOOCTBOBAIM pPa3paboTKe afbTEPHATUBHbIX TEXHONOTMI. Tak pa3paboTaH
[OOCTYMNHbIN meToa, onpeaeneHuns cBoboaHoM GopMbl TECTOCTEPOHA B C/IOHE KaK Haubosee afeKBaTHOro Mapkepa
aHAPOreHHOTO CTaTyca KaK Y MYXKUMH, TaK U Y JKEHLLMH.

Takum obpasom, onpegeneHne CI B COHE OTKPbINO HOBble BOSMOMKHOCTU B AMArHOCTUKE CYOKAMHUYECKUX
$OpPM 3HAOKPUHHOWM NATO/IOMMU, B OLEHKe GU3M0N0rMYeckux GpyHKLMIA B CNOPTUBHON MeauLMHE.

KntoueBble cnoBa: c/toHa, CTeEPOUAHbIE FOPMOHbI, NENTUAHbBIE TOPMOHbI.

DETERMINATION OF HORMONES IN SALIVA

Yevstihnieiev I. V.

Abstract. The review contains indications for the determination of hormones in saliva, methods of research
from tandem mass spectrometry with a matrix using nanoparticles and immunological analysis with luminescent
signal recording to ELISA with special analyzers. The results of the use of various methods for the study of SG
in endocrinology, sports medicine, pediatrics, obstetrics and gynecology are presented. The analysis of saliva
to determine the level of hormones can not replace blood and urine tests, however, having advantages and
disadvantages, it significantly complements the information in certain clinical situations. It was emphasized that
modern mass spectrometry in tandem with a high-resolution liquid chromatograph and a matrix with nanoparticles
provides high performance, specificity and sensitivity. Not enough convincing results of total testosterone and
estradiol in serum using automated systems contributed to the development of alternative technologies. Thus,
an accessible method was developed for determining the free form of testosterone in saliva as the most adequate
marker of androgenic status in both men and women.
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A method of ultrafiltration using Amicon Ultra-4 separation filters has been developed to determine the level of
free testosterone in serum. However, the possibility of repeated and non-invasive analysis of saliva to evaluate free
testosterone also has its advantages. The study of SG is convenient for screening to assess, for example, androgenic
status in a certain age group. The lower limit of reference values can be used as a boundary criterion for the norm/
androgen deficiency, particularly in adolescents. The most accurate laboratory confirmation of androgen deficiency
in men are quantitative indicators of free testosterone in saliva and in blood plasma (using the ultrafiltration method).

Attention is focused on the need for doping control of growth hormone in athletes, given the use of it, primarily
to increase muscle mass. The amount of growth hormone in the saliva is extremely small, the hormone level is
determined in the blood plasma. On the other hand, saliva contains IGF-1, the level of which reflects the effect of
GH on target organs. Determination of hormones in saliva is appropriate for the assessment of pathological and
physiological processes.

The study of saliva with the determination of the level of hormones allows you to safely collect samples without
venipuncture, which can affect the level of SG, in particular, cortisol. However, some factors limit the widespread
introduction of saliva research into health care practice. Doctors should be familiar with the reference values of the
level of hormones in saliva, taking into account the type of stimulation, sex, age, test systems used. It is necessary
to adhere to a single protocol when collecting saliva for hormones, the introduction of available information about
the interpretation of the results.

Saliva is a biological environment, the study of which is informative not only in the definition of SG, but also in
monitoring the treatment of somatic pathology. Saliva as an object of study allows you to quickly and accurately test
a variety of biomarkers. Saliva samples are convenient in determining sex hormones in controlling the menopausal

cycle and treating hypercorticism.

Thus, the definition of SG in saliva has opened up new possibilities in the diagnosis of subclinical forms of
endocrine pathology, in the assessment of physiological functions in sports medicine.
Key words: saliva, steroid hormones, peptide hormones.
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XNAMIAIAHA IHOEKLIA Y OITEW: CYYACHUIA CTAH NPOBNEMUA

YKpaiHcbKa meguyHa cTomatosioriyuHa akagemis (m. Monrtasa)

3B’A30K ny6niKauii 3 n1aHOBMMWU HAyKOBO-A0CAIA-
HUMKU poboTtamu. PoboTa € PpparmeHTOM iHiLiaTUBHOI
NoLyKOBOI HayKoBO-goc/igHoi poboTn Kadenpu neai-
aTpii N2l 3 nponegeBTMKO Ta HEOHATONOTIED YKpaiH-
CbKa MeAM4Ha CTOMAaTONOriYHa akazemia «Po3pobutu
Ta BNPOBAaAUTU CUCTEMY MEAMUKO-MCUXOOTIYHOTO Cy-
nposigy ANA HOBOHAPOAMKEHUX FPyn pU3NKY 3 dopmy-
BaHHA XPOHiIYHOI 3aXBOPHOBAHOCTI, iIHBaNiAHOCTI Ta 3a-
TPUMKKM po3BumTKy 0117U004538.

PecnipaTopHi 3aXBOPIOBAHHA Y AiTEN € aKTya/IbHOO
npobaemoto negiatpii. He guBnaumch Ha Te, WO 3axBo-
PIOBaHHA AMXaNbHUX LWNAXIB [06pe BigOMI KOXKHOMY
neajiaTpy, B TenepilHili Yyac icHye 6arato HeBUpiLLEHMX
npob6aem y po3ymiHHi eTionorii Ta naToreHesy okpemmx
dopm 3axBoptoBaHb Ta X AjarHocTuui. 3a ocTaHHI ABa
OEecATUpPIYYA eTioNorivYHMIA CNekTp 36yaHUKIB Auxaib-
HUX LWAAXiB CyTTEBO po3wmpuscsa [1]. Po3noscroaske-
HICTb XNamigiHoi iHpeKLii npu pecnipaTopHil naTonorii
y 4iTein ctaHoBMTb Big 6,2 Ao 50%. Xnamigji B Tenepiw-
Hil Yac BigHOCATb 4O OCHOBHMX 30YAHWKIB B CTPYKTYPI
rocTpux pecnipaTopHux 3axsoptoBaHb (MP3) [2].

XnamiginHa iHoekuia € ogHieto 3 npobaem, wo ro-
CTpO nocTana 3 KiHua XX ctonitra. Lle nos’s3aHe 3 ii 3Ha-
YHUM MOLUMPEHHAM Y Pi3HMX BIKOBUX rpynax HaceneH-
HA, MOYMHAKYM Bif, HOBOHAPOAKEHMUX, 3 YHIKaNbHOM
3[4aTHICTIO BparkaTu pPi3Hi OpraHM Ta CUCTEMM, YACTO
XPOHiYHUM nepebirom, TpyaHOLWAMWN AiarHOCTUKK | He
3aBau edbeKkTUBHMUM NikyBaHHAM. CydacHi negiaTtpia i
iHpeKToNOriA NPUAiNATL 0c06MBY yBary BHYTPILLHbO-
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KNITUHHUM iHPeKLiAM, AKI MatoTb TOPRigHWIA, Nepcucty-
HOYMIA, MANOCUMNTOMHUI Nepebir, a TaKOXK TEHAEHL, 0
[0 4acToro peumayBaHHA Ta XPOHi3aLii 3 MoAablMm
dopMyBaHHAM XPOHiIYHOI comaTuyHOT naTtonorii [3,4,5].
BHYTPILWHbOKNITUHHI iHDEKLLT € YacTO NPUYMHO XPO-
HIYHOI MaTosorii, a cnpuAe i BUHUKHEHHIO aBTOIMYH-
HUI MexaHi3m po3BUTKY [6]. IHTepec Ao ujiei npobaemu
nos’A3aHu, 3 og4HOro 60Ky, 3 TUM, WO HeobXiaAHUMMK €
NPOrHO3yBaHHA, PaHHE BUABNEHHA Ta MEepPBUMHHA Mpo-
dinakTMKa comatnyHoi natonorii 3 GopmyBaHHAM rpyn
NiABULWEHOTO PU3UKY. 3 iHWOro 60Ky, 3aranbHOBIAO-
MOK € MOMKMBICTb TpaHchopmalLii roctpoi natonorii
B ZiTe y XPOHiYHY COMaTWUUYHY MaTONOrit0 Y AOPOCAUX
[7,8]. He3Baxatoum Ha iHTEHCUMBHE BUBYEHHSA BHYTPILL-
HbOKNITUHHWX iIHDEKL,iM, 3aN11LLIATLCA CynepeysinBuMm
OaHi WOoA0 iX KNIHIKO-A4iarHOCTMYHOrO Ta NPOrHOCTMY-
HOrO 3HaYeHHA, 0cobAMBO Y AiTelt MOMOALIOrO BiKy. 30-
Kpema, TpMBaai IMXOMaHKM 3 HEBU3HAYEHUM F'eHe30M
MOXYTb BYTU NPOABOM HU3KM iHEKLiINHWUX | comaTny-
HUX 3axBOptoBaHb [9].

Xnamigii — obniraTHi BHYTPILLHbOKNITUHHI NapasuTy.
Lle apibHi rpamHeraTMBHI KOKOMOAiIOHI bakTepii, 34aTHi
PO3MHOXYBATUCA BHYTPILUHbOKAITUHHO, WO 36/1MKYE 1X
i3 Bipycamu. BOHM MatoTb YCi OCHOBHi 03HaKu HaKTepii:
MICTATb ABa TUNU HyKAeiHoBuXx KucnoT (OHK i PHK), pu-
60coMM, MypamoBy KUCAOTY, PO3MHOXYIOTbCA GiHap-
HUM AiNeHHAM i YyTAMBI A0 AEAKUX aHTMGioTuKiB. Lli
MiKPOOPraHi3mu BiApi3HAIOTLCA Bif, IHWMX YHIKa/JIbHUM
KUTTEBUM LMKNOM, KU BK/IKOYAE NOCNIAOBHY 3MiHY
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