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uchuusuuveph cL<uLNre ALNREUSPAL

[BEJwjh wpnhwlwunipyniup. Ywjubpuhwtu hwdwlunmwuhy £, npp
punpnayntd E hjnudywdnipjwdp, dywuwghu wwnpndhwyny,
ryniphnquwdniejwdp, $hahywlywu Eninipjwdp L wfunpdwyh
wpunwhwjnywd pwgwlwjnipjwdp: Uju npulinpynid E
Unipwihnfuwtwynigjw  fuwuqupnuiubpng, dwpduph pwoh  Ynpuwnndy,
dywuubph W ubpphtu opqwuubph wwwédwdp: Ywlubpuhwu Ywpnn Lk
qupgwuw| hwdwwpquwihu hhywunniginiuubipph, 2wpwpwihtu nhwpbnp,
Ywugquyhti  upnwhtt wupwqwpwpnejwu - (UU),  enptiph fupnuhly
opuwnpntyunpy hhjwunnigjwu, AhUL-h, Gppywdwiht wupwdwpwpnipjwu b
pwngybinh dwdwuwy [Marcell, 2003; Sukhanov et al., 2011; Kazemi-Bajestani
et al, 2014]: Lwngybnwihu Ywpubpupwtu (RY4) hwunhuwund
pwqudwagnpdnt wwpwubnwwuwhy hwdwfunmwuhy, npp punipwgpynd |
wunptipuhwiny,  uvwlwlwpniungjwdp,  dwpwwihu  hnwdwdph L
Ydwfupwihu dywuubph hinwddwdp b hdniwihu $niuyghwih thnihnfunigjwdp
[Bossola et al., 2006; Antoun et al., 2010; Dodson et al., 2011; Lieffers et al.,
2012]: RY-u qupgqwund £ pwngybinny hhywunutiph 50-80% dnwn, npnug
dwhwgnipjwt dnnwynpwwtiv 20% wwjdwuwynpywsd £ Ywiubpuhwyny, wy
ns wudhowlwu ninnigpny [Tisdale, 2002; Argiles et al., 2014]:

Yhupywlywu nbuwulyniuhg, opquuphqdh hjnwddwu gnpdpupwgp Ywnpnn
E pwgwuwlwu wgnbgnyeniu niubuw| pwngybinny hhywunubph pniddwu
pupwgph Ynw: “wiubipuhwh qupgugnidp Ujwqtigunid £ phdhnpbipwwhwh
n Gwnwqwjpwiht  pniddwt  Uyuwndwdp Upwug puluniwynieniup,
dadwgunid  hbinyhpwhwuwnwywu  pwpnnigyniuubph - hwwuwlwuniegniup,
wpdtgnpynud Ywuph npwyp b tywuwnnd hhdwunnigjwi wupwpbuywuwn
Glphu [Acharyya, Guttridge, 2007; Murphy, Lynch, 2009]: LY4-h qupgugiwu
pupwgpn Ydwlupwiht dywuubiph hnwdwu dbfluwuhqdubpp uywpwagnyby
Gu YEunwuwywu dnnbjutph Jpw [Gould et al., 2013; Palus et al., 2014]:
Pwgwhwynydty £, np Ydwjupwihu dywuubph  wwnpndhwiht  gniqwhbn
qupguwuntd £ upmnmwdlywuh nhubniuyghw b wnpndhw [Springer et al., 2010;
2014; Cosper, Leinwand, 2011; Xu et al.,, 2011]: Uybhu, upunwdywup
$niuyghwip  Jwwpwpwgnup ninblygynid £ ppppngh wnwowgdwdp b
dhnywpnnud niunpwlwnnigqwdpwiht thnthnfunyeniiitipny [Springer et al.,
2010; 2014; Tian et al., 2011; Xu et al., 2011]:

Lwngybinny  hpqwunubpph  upnwdywuh  Ywnnigwdpwihu L
dniuyghnuwy  hnthnfunienwuutpp  Ybpwpbpw)  nwunwiuwuhpnegyniuutpp
Gqwyh Gu [Cramer L et al., 2014; Springer ] et al., 2014; Kazemi-Bajestani et
al., 2015; Barkhudaryan et al, 2017]: Mwpqyt; £, np pwngytinny
hpqwunubtiph upnwdlwup Ywpnn b wjunmwhwpyt] ng dhwyt hphduwlywu
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upwwihtu hhquunnigjwu, wjl pwngybinh Ywd npw pniddwt pupwgpnid

wnwowgwd pwpnnieiniuutiph hbtlwwupny [Ewer, Ewer, 2010]: Ywlubpuhwjh

Wywd  phdpnebpwwhwind  wwjdwuwdnpywsd  Ywpnhnwnpuhyniejwu

wpryntupnud htwpwynp £ bwl UU-u qupqugnud, npu hp htpphtu Ywpnn £

hwugbgub| Ywfubipuhwjh funpwgdwup [Kazemi-Bajestani et al., 2014]:

LY-ny hphdwunubph dnwn h hwjn GYynn fupnupy UU-U Yihuhlulwu
wfuwmwupgubipp (nyniphnguwédnieniu, hung b $hghwlwu wninjEpwunniejwu
hotignid) wnfwyniejniup hhdp £ hwunpuwgb wju hhwnpbgh, hwdwdwju npp
pwngybinny hhdwunubph  dwpdup  pwoh  Ynpnwwnp  nintygdnd  k
upnwdlwuph wwwbdwdp [Springer ] et al., 2008; 2010; 2014]: Wu tiplinyph
wnywjnypjwu hwuwmwuwnnuip hhdp Yhwunhuwuw upwnwdywuh
nhudniuyghwih  Ywufuwpgbdwut  ninnwdé  wuhpwdtigm  phpwwlnpy
dhowdwnnipiniuubph  ppwywuwgdwt  hwdwp:  Wuwhuny, pwngytinny
hpwunubph  dnn  upwnwdywup  Yunnigwoépwiht b $niuyghnuwy
wnwuduwhwwnynigniuubph - nwnwWuwuphpdwut  ninnywd  Yihuplwlywu
htwmwgnuinieyniuutipp hwunhuwund Bu wpnhwywu:

U2fuwwnmwuph tywwmwyp. <Gnwgnunnigjwi tywwnwlu £ pwugwhwjnt
LY-ny hhjwunubph dnn upnwdlywuh Ywnnigwdpwihu W $niulyghnuw
thnihnfunigyniuutipp W quwhwunbp npwug Yhupywlwu bpwuwynie)niup:

Lywuwnwyh ppwlwuwgdwu hwdwp npyb| Gu hbnlyw) fuunhpubpp.

1. hwywpwagnby pnpbiph, Gupwuwmwdnpuwihtu gbndh U wnbunwdnpuwhu
wnpwlywnh pwngybinny b uwnnighs hhjwunubph wwpwluwwndhwlwu W
Yihuhywlwl ndywiubnp;

2. pwgwhuwjwnb] pwngytinny hhjwunubph dwpdup quwugwsdh gnigwuhoh
(UR8) L upwnwdywuph quwugwsh (UR), huswbu uwl URS-h UL
thnpnpubiph wwwbph hwuwnniejuu dholt Ywiudwdnie)niup;

3. ybpndt) Yufubyunhy b ng-Yufubyunhy hhjwunubiph wpjwu jwpnpwnnp
htitnwgnwunigjwu ngjuiutnp;

4. pwgwhuwjwnb] pwngybinny hhqwunubiph dnwn upwnwdlwuh
wjunwhwpdwu gnpdpupwgnd  nintlgnn  fupnupl  uhpwn-wunpwhu
hhqwunnyeniuutiph b hwwpwngybnwihtu  nbnnpwjpwiht  pniddw
huwpwynp wanbigniejniuttinp;

5. unwgywd wpryniupubiph b gpwlwunygywu  wnwiutiph hhdwu Yypw
quwhwuwnb| upwnwdwuh  $niuyghnuw) gnpdphpwiht L jwpnpwwnnp
wluwnnpnohs gnigwuhoubiph tpwuwynijniup;

6. quwhwuwb] uwmwgywé wpryniupubiph  Vpwlwynyeniup  pwngytinny
hhywunutiph wwpbihnyejwt b hhywunnipjwt Yihuphwlwu Giph ypuw:
UWluwwnmwuph gqhwnwlwu unpnypp. Nhnpnuwblnhy  Yhupyulwu

htwnwgnunigjwu wpryntupnd wnwoht wugqwd nwnwiuwuppyby £ enpbiph,
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Gupwuwmwdnpuwihu gbindh U wnbunwdnpuwiht  npwlnh  pwngltinhg
dwhwgwé hhjwunubph upnwdlwuh Yunnigywdpwihtu thnihnfunyeniutbpp:
URS8-h U UR-h dhol pwgwhwjnywd hwpwpbipwygnieiniup gnyg £ wygby, np
Ywpubpuhwih  qupgwugnip  nintlygytp £ oupnwdywuph wwywbdwdp:
Pwgwhwynyby £, np upnwdwuph Ypw hwwpwngytnwiht pniddwu L
ninnigph Ynnduwyh wagnbignieniuubpp wnwyb] wpunwhwjndws Gu bnby
Ywpubywnhy hpqwunubiph dnw, npp hwuwnwndb) £ UR-h W thnpnpubipp
swihubph wwpwuwwnndhwlwu wndwiubpny: Mwpqdb) , np pwngytinny
hhdwunubtiph dnwn nintiygnn fupnupy uppn-wunpwiht hhjwunnieniuubiph
nnnpwjpwihtt - pnidndp  sh Ywufuwpgblp  uprnwdywup  wwwddwu
qunquguwl gnpdpupwgp:

Uluwwmwuph gnpSuwlui  tywuwynipyniup.  Unwowplynd L
hwlwpwnglbinwijht  pnidnwip  ulubnt  htinn  dbYwnbn  wfunnpnadwu
gnpdhpwjhtu U jwpnpwwnnp dbpnnubph Yhpwndwdp ppwlwuwgut) enpbnh,
Gupwuwnwdnpuwjht gbindh UL wnbunwdnpuwiht  wpwynh  pwngytinny
hpqwunutiph upunwdywuh $niulyghwih swpnitwlwywu quwhwwnnud: Uu
dwutwynpwwbu Yuplunp § fupnupy upnwiht wiunwpwunyeniu W uhpun-
wunpwiht nhulyh gnpdnuubp niubignn, huswbu uwl phdphnpbpwwhw W
Swnwaquwjprwihtu pnidnwd unwgnn hpquunutiph hwdwp:

Uwnbuwfununipjwt twjptwywu thnpédwptunyeyniup. Upfuwwnwuph
Uwputwlwu thnpdwptunigyniup  hpwhwuwgyl) £ Gpuwuph U. <bpwgnt
wujwu  whwnwywu  pdlwlwu  hwdwuwpwuh  ghnwynnpnhuwghnu
funphpnh 2018p. hniupup 6-h hy 3 Uhunnwi: Upfuwwnwuph hhduwlywu
npnyprubpp L wpryniupubpp  qbynigtp Gu Yppwnwlwu Ywiubipuhwih
ghunwhbnwgnunwywu  Yeuwmpnuh  (Pbnhu, Sbpdwuhw) ubdhuwnpubpp
pupwgpnwl, «Ywfubpuhw, uwpynwbuhw W dywuwihu hndnd»  8-pn
dhowqgquwihtu ghunnwdnnnynud (Pwphg, 4-6 ntywntdptph, 2015p.):

Cpwywpwlnudubpp.  Unbuwlununigywu  pbdwind  hwpbuwywu W
wpunwuwhdwUjwu ghnwpdoqulywu wwppbpwwuubpnd wwywagnyt) £ 6
ghrnwlywu  wpluwwwup' 5  hnndwd,  npnughg  4p' wnwug
hwdwhtinhuwyutiph L 1 ptighu:

UWuwwnwuph Ywwwpdwu Juypp. UWluwwwupt  ppwlwuwgyb) &
«bGpwgh» phy 1 hphjwunwungwjht hwdwhph Cunhwunip b hudwghy
uptwpwuntjwu Yihupywynid, huy 2009-2015pp." Cwphwnt
hwidwuwpwuwywu  hpjwunwungh  Upnwpwuwlwu  pwdwudntuph
Yhpwnwywu Ywiubpuhwih ghnwhbunwgnunwlwu Yunpnund W dhpfungp
wujwu wwpwuwwndhwih huunhwnunnud (Reinhu, Stpdwupw):

U2luwwmwuph Yunnigwépp b swywip. Unbuwfununyeniup Yuqddwd
E hwdwlwpgswihtu nbipunh 113 tohg: Uu pwnywugws £ Lepwdnieiniuhg, 3
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gintuubphg' Spwlywu wluwpy, <Gnwgnunuyejwu unep W dbpnnubpp,
Unwgywsd wpryniupubph  JGpndngggniu b ptuwpynud, puswbu  uwl
Gopwywgnipyniuubiphg,  Shwwgnpéuwlwu  wnwownynyeniuubphg L
Spwywunigywu gwuyhg: dbpohtuu pungpynd £ 238 wpuwuwhdwujwu
ghunwlwu wnpnipubn: Ugfuwwnwupp ubpwnnd £ 13 ufup b 6 wnynuuwly:

qLNkhu 1. G4PUHUL ULULUNY

UWu pwdunwd putwpyynud Gu LY-h qupgugdwu dbjuwuhqdubpp,
uwfuwyhuhywywu dnnbjubpnud upnwdywup wiunmwhwpnup b upnwhu
Ywpubpuhwih pniddwt  dwdwuwywlhg dnnbignudubipp:  dbpinoyt) Gu
pwngytnny hpywunubph dnwn  jupnupy upnwiht  wupwyjwpwpnigjwu
qupqugdwl, £Y-h b fupnupy UU-U hnfuwgnbigniejwu, phdhnpbpwwlnhy
nbnwdhongubiph Ywpnhnwunnpuhy wanbignigjwu b upnwdlwuh
wjumwhwpdwu  gnpdpupwgnd  uppwn-wunpwiht  nhulh  gnpdnuubipp
Upwuwyniejwu Yybpwpbnjw| dwdwuwywyhg gpuwywunypjuu wndjwiutpp:

qLNhtu 2. <ESURNSNRE-3UL L3NREL L UBRNILEME

MGwnpnuwtynpy Yihupyulwu hbwnwgnuinieniup ubipwnt) £ pnptiph
(58), Gupwuwnwdnpuwihu gbtinéh (60), wnGuwmwdnpuwjhtu wpwlwh (59)
pwnglbinny U wuwdubgnud uppwn-wunpwjhu hhjwunniejniuubp nt pwnglybin
sniubignn - uwnnighs  (42)  wuhwwubp:  LRwnglbinny L uwnnighy 219
nwnwuwuhpywsd hhjwunubph wwpwuwwndhwwu hwoytGwnynipiniuubphg
hwywpwagpyt| U ybpindyby Gu UR-h, dwfu W we thnpnpubiph swihubpp, huy
hhquunnuejwt wwwndwgpbphg' dwpdup pwoh L nbnnpwjpwhtu pniddwu
wnyjwiubpp, husybu bwl wpjwu jwpnpwnnp gnigwuhubnp:

Nupwuwnndhwywu wnjuputph hwjwpwgpnud. <wjwpwagnpybip Gu
htnlyw] wwpwuwwndhwlywu gnigwuhpubpp. dwpduh pwyp, ninnigph
wbnwywinudp b dGnwunwqubph wnuwjngeniup,  huswbu - uwb
hjnujwdpwpwuwlwu hbunwgnunnugwu wndjuiubpp’ pwngybnh wbuwyp L
nwuwlwnpgnwip:  <pjwunubph dwpduph pwoh U hwuwyph wnywiubpp
gpwugyl] U dwhywu wwhpu: U28-p hwodwpyyby b pun pwuwésup'
UR8=dwpdup pwy/hwuwly? (Yag/d?):

£Y-u uwhdwudl] bt hbGnlyw) bpbp  swihwuhgutiphg  npuk  dkyh
wnyuwjnypjwdp. 1) Yhupljwywu W/jwd ywerpwuwwnndhwlwu wfuwnnpnonud;
2) UR8<20.0 yg/u? U 3) wyinnigutiphg gnipy dwpduh pwoh dnnwynpuwwtiu
5.0% Ynpnun bwfunpn 12 fwd wywlwu wdhuubph pupwgpnud [Evans et al.,
2008]:  <pduytind  upyws  swthwuhgubph  Ypw, pungynny pninp



wuhwwubpp  pwdwudby  Gu  Gpyn'  Ywpublwpy L neYutublyunpy
Gupwfiudptph: Uuwhuny, hGunwgnunnyguu dbe pungplytp Gu 123 ng-
Yuwubywnhy, 54 Yufubyunpy b 42 uinnighs hhjwunubp: Mwpwuwwnndhwywu
hwoybtinynipyniuubiphg gpwugyl) Gu UR-p, hwpwpbpwywu UR-p, npp
hwodwpyyty £ UR2/dwpdup pwyx100% pwuwdlnd, huswbu twl dwfu
thnpnph (AP) L we thnpnph (UP) wwuwnbph hwuwnnigjwu  ndjwiubpp:
Spwugyti £ uwl ninnigpwiht hpqwunniugjwuu ninklgnn fupnupy uppwn-
wunpwihu hhjwunnipntuubph wnywjnieiniup:

Uhupyuwlywy wdjujutph hwjwpwgpnid. Yhuplulwu' wpnpwnnp
nbnnpwipwiht pniddwt nyjwjutiph hwywpwgpnwip  hpwlwuwgyt) b
Cwphnbt hwdwpuwpwuwywu hpquwunwungh Upnwpwuwlwu Yihuphluwp
Yhpwnwywu Ywlubpuhwih ghnwhbGnwgnunwywu Yeuwnpnunwd: Lwngytinny
L uwnnghy  fudph  wthwwubph  hhjwunnpjwu  wwwndwgnpbpp
nwnwuwuppylp Gu hhjwunwungh wngwug hwdwlwnpgh oquniejwdp:
Cwlwpwgpywd  wndwiubphg 2 unnighs  nbwpbp  pwgwnyb G
htwmwgnunieiniuthg wuwdubignd pwngytinh U hwdwlwpgquihu  Ywpdhp
qujwiunh  wnyuwnipjwu  wwwbwnny, huy 8 uwnighs nbwpbph
wwwdwgpbpp hwuwubih s6U Gnb wyjwiubph pwquynud: <hjwunwung
punniuybint wwhptu dwpdup pwoh, wpwl jwpnpwwnp pulingyuu b
nnnpwipwiht - pniddwu  nupbpp  unyuwbu  hwjwpwgpytp  Gu
hhjwunnigjwt wwwdwgpbphg: Uwpduh pwoh Ynpnwnp wpdwuwgpbnt
Uwwunwyny gpwugyti E dwpdup pwoh thnthnfuniejut nhuwdhlw:

Lwpnpunpnp  ypjugupp ubpwnbp  Gu wpwu  punhwunip
hGwnwgnuinigniup,  wpwtu  wwqdwind  uwhwwynigh,  wppnwdhup L
pnppnpwihtt dwpybiph®  C-nbwlwhy  uwhwnwynigh  (CRP)  dwlwpnwyp,
pwpnwihu - pbpdGunubpp  (WUS, UWuUS), huswbu twlb  Gphlwdwihu
$niyghwih - gmigwhgutipp”  Ypbwwhuhup L dhquyniep:  Luwngltinny
hpqwunutiph dnuin jwpnpwnnp njjwiubipp gpwugyt) Gu dwhywuhg -4+1
owpwp wnwy, huy unnighs wuhwwnubph dnuin' Ybipoht wugwd hhywunwung
punnwuybint wwhpu:

Cwlywpwngytinwiht b uppw-wunpwihu  pepnpuypuyhti  pnidnudp
hwywpwagnpyb £ pungyinny U unnighs fudph hhywunutiph dwhywuhg -41
owpwp, -6x1 UL -12+1 wdhu wnwe: Lwnglbtinny hhywunubph pnidnudp
ubpwnt] £ phdpnebpwwhw, Gwnwqwjewht pnidnud L Yndphuwgywd
nwnhn-phdhnpbpwwhw:  <bnwgnnynn'  uwnighs L pwngybinny
wuhwwubph Ynndhg unwgwsé uhpun-wunpwihtu ntinwdhongubipp ubipwnb)
Gu wughnnbught-thnfuwlbpwnn  dbpdbunh  (UPD)  wwownphsubn,
wughnunbughuwihu  (US) 1l pulwihsubph  wwowphsubip, Uhwpwwnubp,



B-wwowphsutip, Ca-wywu wugninhubiph ubphwynpnubp, Jdhqwdninubp L
upnwyht gihynghnubn:

Jhtwyugpuwu  Jeppndnipymu. Unwgdwd  wndjwiubph  pywihu
wpdtipubipp  ubpyuwjwgytip Gu npwbu  dhghuzumwunwpun  stnnd:  Uulwfu
fudpbpph hwdwp Yhpwnyt £ Unjnintunp t-ebiunph Gpyynndwup wwppbipwyp:
Gpynwhg wybih fudpbiph nbwpnd nwppbpnieiniup quwhwwnyb) £ nhuwbpupnu
ytipnwniypquidp (ANOVA): Npwlwywu hwwnywuhoubph quwhwwndwu hwdwp
Yppwnytp £ hwdwwwwwufuwunyeywu  Chi-pwnwynwp  gnpdwyhgp:
Unpdngnpny-Udhpunyh pliunh dhongny quwhwwndtp £ wndjwjubph  unpdwy
pwtunwdp, npnup Yytipindyt Gu dhwynndwuh ANOVA phuwnh dhongny, dhusntin
ns  Unpdw| pwofuywd  wndjwiubpp’  Ypnwhw-dwipuh  pbunh  dhongny:
Unpbywghnu  Ybpndnieiniup - hpwywuwgyby £ pun Phpunup dbennh:
Jdhtwywagpwywu ybpndnyeniup Yuwwnwnyty £ SPSS 16.0, Statview 5.0, SAS
Institute U Microsoft Excel 2010 hwdwlwngswihtu dpwagnpbiph dhongny:

qLNkthu 3. USUSYUD UM3NhLLLENP d6PLNRONRE3NRL BU
etvurunhu

NMupwiuwnndhwywu wnuiubkp. <Gnwgnunnyejwu dbe pungplyby Gu
58 pnptph, 60 bLupwuwnwdnpuwihu gbnéh U 59 wnbuwmwdnpuwihu
wpwywnh ninnigpny U 42 uwnnighs fudph hhqwunubp: Lwngytinhg dwhwgwsé
hhqwunutiphg 135-p bnbp Gu wnwdwpnhy (61.64%), huy 84-p' Ywuwp:
Pninp hhqwunubph wwphpp tnt) £ 21-95 wnwpbwu, dhohup' 62.9+12.4:
Ywhujwsé LY-h wnlwjnieiniuhg, pwngybinny hpjwunutpp pwdwuyb) Gu
Ywfublihly U ng-hwfublnhy - Gupwtudpbiph: - “wfubynhl  Gupwfunwipp
ubpwnty £ 54 hpquun (30.5%), huYy ng&-Yuiublupyp' 123 hhquwun (69.5%):
£Y-ny hphywunubiph fudpnd gbpwlyont] U nnwdwpnhy: Ywhublyuhy b ns-
Ywpubiywinhy bLupwfudptipnud hhjwunubpp pun wwphph 6 nwppbipdb)
(p=0.74): Nwnuwitwuppywsd Ltupwuwnwdnpuwihu gbindh, wnbunwdnpuwihu
wpwlwnh U pnptiph pwngytnh nbiwpnw U23-h wpdtipubipp qquihnptu
gwdn Bu bnbp Ywfubywhy hpdwunubph dnw, b hwdbdwn ng-luubyunhy
(pninp nbwptpnd p<0.01) L unniwghs fudph wuhwwnubph (pninp nbwptipnud
p<0.001): fenptiph L wnbunwdnpuwiht wpwywh pwngytinny Ywiubywnpy
hpqwunutiph UR2-p, h hwdbidwun ng-Ywubiyunhy hhjwunubinh, tink| £ wykih
gwdp (Gpynt fudpbpnid p<0.05): Unnighs fudpnid UR-h gnigwuhubipp wybih
gwdén Gu bnbk, h hwdbdwwn  wnbunmwdnpuwiht wpwywnph  pwngytinny
hpqwunutiph ng-Ywiubiyuinhy tupwfudph (p<0.05): AP-h wwwnh hwuwnniejwu
gnigwupoubipp  wyblh pwpép Gu  bnbp  wnbunmwdnpuwiht  wnpwlynp
pwngybnny ns-Ywfubywnpy hphqwunubph dnw, dhusnbn UP-h  wwwnp
hwuwnnigjwu gnigwuhpubpp qwdp Gu bnbp wnbuwnmwdnpuwihtu  wpwyunh
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ninnigpny  Ywlubwhy hphdwunubph dnw, h hwdbdwwn unnighs fudpp
(p<0.05):Rwngytinny hpqwunubph hwpwpbpwlwu UR2-p, AP-p b UP-h
wwinbiph hwuwnigjwu gnigwuhpubpp s6u nwppbipdt] Ywhublyunhy W ng-
Ywlutywnhy Gupwfudptiph dhol:
Lluwn 1. Upnwduwuh quugqqusdh (UR) (w), hwpwpbpwlwu U2 (p), dwlu thnpnph
(@) (g) U wy thnpnph (UP) wwwnh hwuwnipjw (n) pwtunudp Yulubluhy b ng-
Yuwubyinhy wuhwwnubiph dhole h hwdbdwn unnighs fudph. *p<0.05 h hwdbdwwn
uwnnighs fudph; #¥p<0.001 Ywhublywnhly funwipp b hwdbdwn ng-Yubublynhyh

w p
1200 . = 14 °
= *

= 1000 s o 5 12
) g 10 o
2 800 o 3 o
E & 08 _$_
3 600 5
Z g 2 o8 [
5 400 — 3
E 2 04
3 200 ; S 02 o
s 413476 363186 447+129 < 0.50+0.11 0.5730.15 0.55+0.14
5

0 ]

uunighs Yuiutiyihy ns-Yyuwiublnhy uwnnighs Yuwiubilinhy ns-Yuwiutiyunhy
n=42 n=54 n=123 n =% n=54 n=123

30 g W
= * s 9 o
s 2 8 o o
E 8 E
= s 7 o (o]
s 20 H
H x T

15 — 3 s
E — £ I
£ g S £, |
R © 3 2 <]
= 13.911.8 14.242.8 14.812.6 e 1 4541095 4364124 4744131
g o S 0

unnghs  Yuublnhly  ng-ywiuinhy unnighs  Ywpublehy  nsyuwifubilnhl
n=42 n=54 3 n=42 =54 n=123

Ywiublwhy fudpnud innwdwpnuig pywpwuwlyp Ynhuwyh wyt £ bnty
Ywuwug pwpwuwlhg (36/18), uwywju wju fudpnid UR-h gudp wpdbpubpp
hwywuwpwp  wwjdwuwynpywsd Gu  bnbp  Ywfubpupwih  hGwnlwupny
qupguwgnn upwnwdywuh wwnpndphwiny:  Wuwhuny, Ywiublywhy fudpnd
ujuwqwé UR-p wwjdwuwynpjwd £ tnb ny pb Jwuwug gbpwlgnnn pyny,
wj| wju hwjwuwpwn qupgugt) b Ywiubipuhwih htinbwupny upnwdlwup
wwnpndhwih  wpryniupnud: UR-h - wybih gwép wnyjwiubp gqpwugyt; Gu
YwfubywunhYy wuhwwubph dnn, b hwdbdwwn ng-Ywiublyunpy (363.1£86.2q vs.
447.0£128.9 q, p<0.001) L uwinighs wuhwwubiph (412.9£75.8q, p<0.05):
YwhubyunpYy wuhwwnubph dnn hwpwpbpwlwu UR-h gnigwuhubipp tink| Gu
pwnpdn, h hwdbdww unnighs fudph (0.57+0.15% vs. 0.50+0.11%, p<0.05): Ng-
Ywpubywnpy fudpnid @P-h wwuinh hwuwnnyejuu gnigwuhoubpp tinkp Gu
pwnpén, h hwdbidwwn uwnnighs fudph (14.8+2.64d vs. 13.941.844, p<0.05): AP-
h L UP-h wwwbph hwunnyejuu  gnigwuhpubpp  hwdwuwnhnpbu  sGu
wwnptingbi Yufubluhl b ng-Ywlublunhl bupwtudpbnh dagl (LY. T w-n):

UnpGywghnu  JGppedneynia. . Nwnuduwuppywd  Gpbp wbuwyh
pwngybinny hhywunubiph dnin Ynpbigwghnu ybpindnigjutu wpryntupnid
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n=12:



UR8-h U UR-h gnigwuhoutiph dhole hwyimuwpbpyti £ ey bW ypbéwywgpnpbu
hwywuwnh  hwpwpbpwygneyniu Ywiubhunpy  (r=0.36, p<0.01), ns-
Ywlubywnpy (r=0.33, p<0.001) L uwnighs (r=0.40, p<0.05) fudpbpnud:
Qowjhu nbgpbuhnu Ybipnwdnieiniup pwgwhwjnbi £ dhowuljw| b hwjwuwnp
hwpwpbpwygnyeyniu UR28-p L UR-h dholt wnbunwdnpuwihtu  wpwyunnp
(r=0.44, p<0.001), penptiph (r=0.53, p<0.0001) L Gupwuwmwinpuwjhu gtindh
pwngytinny (r=0.39, p<0.01) hhjwunubph dnwn (LY. 2 w-q):

Ljwp 2 Uwpduh quugywdh gnigwuhoh (UR28) L upunwdlwuh quugdwdh (UR) dhole
wwnq nbgptupnu ybpindnigyniup UU tnpwiynhp (w), enptiph (p) U Gupwunmwdnpuwihu
qtindh (g) pwngytinh nbiwpbipnud

y =171.4 +10.2x; r = 0.44, p<0.001 y = 83.2 +13.8x; r=0.53, p<0.0001
1200 @ UU inpuwlyinh punglytin, n=59 = 1200 W (3npliph pwngltin, n=58
o ° w0
%1000 % 1000 .
S 80 E . =
2 60 < 600 - .
3 R - -
S 400 5; 00 - =~
2 200 2 200 -
2 2
> 0 : : r . — . 0 T T T T T T 1
15 20 25 30 35 40 45 50 15 20 25 30 35 40 45 50
2,
Uas (y) q U28 (ua/d’)
1200 7 y = 201.96 + 7.3x; r=0.39, p<0.01
1000 VEupwuwnwinpuwjhu gbindh pwnglytin, n=60

800 1
600
400 -

200 1

Upunwdywuh quuqyws (q)

0 1:5 2‘0 2‘5 3‘0 3‘5 4‘0 4‘5 I 5‘0
URs (/)

UnGunwdnpuwjht wipwywh pwngytinny hphwunubph dnwn URS-h L
AP-h (r=0.32, p<0.05), huswbtiu bwl URS-h b UP-h wwwnh hwuwnniejuu
(r=0.34, p<0.05) wduwubph dphol wwpq nbgptupnu  Ybpndniejwu
wpryniupnud - pwgwhwjnytp £ hwjwuwnh  hwpwpbpwygnye)niu:  (Enpbiph
pwngytinnd hphqwunutiph dnnn UR8-h L 3AP-h wwwh hwuwnniepjwu
gnigwuhoubiph dhol uywuwnyby b udwuwwmhw Ynpbywghw (r=0.29, p<0.05):
Nput  YnpGywghw sh gpwugytp URS-h L UP-h wwwh hwunnyejwu
nyjwiubph dholt enpbiph pwnglbinh, huswtiu twl URS-h U AP-h, URS-h L
Ud-h hwuwnnipjuu ndjwiutiph dhol' Bupwuwnwdnpuwihu gtindh pwngytinh
ntwptipni: Lwnglbinh tpbip wbuwyubph hwdwp UR28-h U hwpwpbpwywu
UR-h dholt Ynpbiywghwt tinki| £ enyp U ng hwjwuwnh (Ungnwuwy 1):
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Unjniuwy 1

URS-h hwpwpbpwygnipniup upinwiht gnigwuhoubiph htiwn pun pwngytinh nbuwyh

Unbunnwdnpuwjht @npbkph Gupwuwmwdnpuwjhu
Upwwyht b kna b
wpuwljwnh pungltin pwngytn qbingh pungltin
gnigwiihy (ri2) (r.) (rs)
Ad (4d) 0.320* 0.294* 0.137
ued (4d) 0.34* 0.202 0.212
Cwipwp. UR (%) -0.21 -0.20 -0.183

(*) - p<0.05, duwgwsd nbwpbipnwd hwpwpbpwygnieniup hwywuwnh sk

Wu pwnglbinny hhjwunubiph dnw, npnug dnun wulbwiu pwngytinh
wbuwyhg, qupgqugb] t LY, pwgwhwnyt) £ UR-h ujwqgnud: (Snpbiph,
Gupwuwnwdnpuwjhu gbindh UL wnbunwdnpuwiht  wpwynph pwngytinny
Ywfubywnhy hhqwunubph UR-p bnkp b wybh gwdp, h hwdbdwn ng-
Yuwiublywhy b unnighs hhqwunubiph: Pninp £Y-ny hhjwunubipph dnn nhunyby
E unyu oppuwswipnieniup:  Rwngytnny hphjwunubph  dwpduph  pwsgh
wunpwiwywu ujwqgnuip ninblygybp £ uprnwdywup wwwédwdp, npp
npuunpyb £ YuiubYunpy b ne-Ywubiynphy wuhwwnubiph UR8-h L UR-h dhole
hwjywuwnh  hwpwpbpwlygniejwdp: Pwgwhwyndty £ Ynpbywghw
wntunwdnpuwiht mpwlwh pwngytinny hhjwunutiph U28-h U AP-h, URS-
h nu UP-h gnigwuhoubiph, huy pnptiph pwngytinny hhywunubph dnn' URS-
h U @P-h wwwnh hwuwnnigjwu wyjwiutiph dholi:

Wuwhuny, pnptiph, Gupwuwnwdnpuwht gbindh b wnbumwdnpuwjhu
wpwlywh pwngytinny nwnwuwuhpwsé hhjwunubph wwpwuwwndhwywu
hGwnwgnunigniuutph wpryntupnd UR8-h b UR-h gnigwuppubiph  dhole
hwjwuwnh hwpwpbpwygnigjwt pwgwhwjnnwip yywynd £ dwpdup pwoh
ujwqdwup gnigpupwg upnwdywuh wwnpndhwih qupgqugdwu dwuht: Wn
gnpdpupwgh ogwnhu Gu YYwynud LRY-ny hhwunubpph dnwn fupnuply UU
Yhupywlhwu  wjunwuhoubiph' ryniphnguwdnieyniu, hung L $hghlwywu
wnnGpwuwnnyjwu  hobkignid  npubunpnudp  [Schinemann et al.,, 2008]:
Lwngybinhg dwhwgwé hhywunubph uprnwdlwund, pwgh U2-h b AP-h
quuqywdh ujwgnuwihg, hwjnuwpbpyt £ uwl $pppngh wnwjnieintu
[Springer et al., 2014]: Pwgwhwjnyb] £, np pwnglbinh hbwnuwupny
qupgwund £ upnwdywuh  hhynnpndpw, npp wwppbpynd £ UU-U
wpryntupnd qupgugwd upinwiht Ywlubpuwihg, husp punpnaynid £ AP-h
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hphwbpnpndhwind U nhjwwwghwiny [Swynghedauw, 1999; Von Haehling et
al., 2009; Springer et al., 2014]:

Yhupywlwu wndyuiutp. Lwnglbinny b uwnnighs fudph hhqwunubiph
wnwu pupnpunpnp gnigwiippubiph JGpinwdnigjwt wpryniupnd Jutublunhy
L ns-Ywpbywhy hpqwunubph dnn  hwjwuwpbpdtp Gu C-nbwywnpy
uyhwnwyngh (CRP)  dJwlwpnwyh pwpdpwgnd  (>5.0dg/), wubdhw
(h6ungnphu<12g/n) W hhwynwipnwihubdhw (<3.2g9/n), npnup hwuwnwwnb Gu
LY-h  wnlwynieyniup: Upjwtu  wyjuqdwynud - wipnwdhuh b punhwunip
uyhwnwyngh dwlwpnwyp hwjwunpnpbu mwpptpdt) £ pwngytinnd L
unnwghs hhjwunubpp dholi: YwfubynhYy hhjwunubph dnin Ypbwwnhupup
dwlwpnwyp hwywunpnpbt gwoép £ bnb, h hwdbdwwn unnighs fudpp
uwlwju, wyu gnigwuhoutipp hwywuwnhnpbiu sku wmwppbpgbp Ywiubunpy L
ns-Yufutinhly  Gupwfudpbph  dhol L sthu - Yuwpnn  jhwpdbpnptiu
wpuwhuwjnb| Ywiubpuhwih qupgugdwi wuwnhbwup:

Lbwmwgnunynn pninp - hhJwunubph  uppyp-wanpuyhtt pnnpuypught
pmiddwt nJjwjubph ybpndnigyniup pwgwhwjnby £, np B-wwowphsubpny
(26.6% vs. 53.1%, p<0.01), Ca-wlwu wugninhubiph ubiphwynpnubpny (10.7%
vs. 28.1%, p<0.01), dhqudninutipny (32.2% vs. 81.2%, p<0.0001), upwnwjhu
glhynghnutipny (7.9% vs. 21.9%, p<0.05) W qynynynpuinhynphnutipny (26.6%
vs. 78.1%, p<0.0001) pnidnidp wwppbipdb) § pwngybinny W unnighy fudpbiph
hhywiunubiph dhgl: Ywlubluhl b ng-Yufublunhly hhjwlnubinp wwnpbndty
GU unnighs fudphg Yuwyws B-wywownhsubipny (Gpynt nbwpnid, p<0.05), Ca-
wlwu wugninhubipp uiphwynpnutipny (p<0.05), dhquintnutipny (p<0.0001)
L a-pulwihsubph  wuwnwgnuhunubpng  (p<0.05) pniddwu  hbwn:  Wu
hhywunutiph dhole uhpwn-wunpwiht nbnnpwjpwiht pniddwu hbn Yuwyws
nplk nmwppbipniginiu sh hwjnuwpbpyb:

Nwnwiuwuppywd 177 pwngytinny hhywunubipp, npnug dhoht wwnphpp
tntp £ 60-hg pwpdp, nwbghp Gu nintygnn fupnupy  uppn-wunpwhu
hhqwunnieyniuutip, npnughg upwnh hotidhy hpquunniginiup hwjnuwptipyt £
65 (36.7%), qupybpwywihu hhwbpwbughwu' 18 (10.2%), fupnuply upnwhu
wupwdwpwpnugyniup’ 36 (20.3%), Enpwihu  qupybpwyh  Gninbph
ppndpntdpnihwu’ 20 (11.3%), upwnwdwup  pubwplup' 16 (9.03%) L
hubtlghnu Eunnupnhwp' 5 (2.82%) nbwpbpnd (LY. 3): Rwngybinny
hhwunubiph  uppwn-wunpwiht  nbnnpwjpwiht  pniddwu  wyjwiubpp
wwppbpdtp B wnnng'  uwnighs  fudph  hhjwunubph  wyjwiubphg:
Jdbpohuubpu, h hwdbdwwn Yuwfublnhy U ns-uiubhunhy hhqwunubph,
unwgti tu wytih J6é pyny nbinwdhongubip, npp wwjdwuwynpws k tink|
upwug dwhywuhg wnwye uppn-wunpwiht nbintpny W uwnbipnhnubipnyg
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ubiphhywunwungwjht uphdwywnndwwnply pniddwdp, npp skp Yupnn bwlwu
wqnbignipniu ntubuw) upunwdlwuh niuyghwih Yypw (LY. 4):

Llwp 3. Ninklgnn uhpn-wunpwiht hhjwunniginiuubpp pwngytinny

hhjwunutiph dnun
9.03% 2.82% m Upwnh hobidhly hhywnnieniu
1.3% ‘

B 2uplybpwluwht hhwbpunbughw

B Upunwht wupwywpwpniejnit

B npuwiht quiplpwlh &ninbiph ppndpnkdpnihw
B Upunwdlwuh hudwnlwn

m hudblghnt Funnupnhun

Lluwp 4. Lwnglbinny b unnighs wuhwwnubiph uhpw-wunpwihu nEnnpwjpwihtu pnidnuip

90 - 81.2

80 - m Unnighs

60 - . " Ng-Yufubiywhyy

50

40 - 293 28.12

30 A ‘i 9.8

20 + 3.7 o

10 4 ﬂ7

0 " r — ' .

B-wjwowphsubip (%)  Ca-wugninputiph  Uhquidninubip (%) Upwwjhu

tiphwnpnutip (%) cihlinghnttin (%)

hus ypwpbipynw £ pwngytinny hhjwunubpht, www nintygnn fupnupy
uppwn-wunpwiht  hhywunnejniuubph wwwbwnny upwup uwnwgb] Gu
Gpwpwwl nbnnpwipwiht pnidnid, nph ndjuiubpp ufublyuhy bong-
Ywiubwhly  Gupwfudptipnud - s&U  wwpptipyby: - Wuwhund,  pungltinny
hpqwunutiph dnin ninblygnn tupnupYy uppw-wunpwiht hhywunnieniuutipp
nbnnpwjpwiht pnidnwdp - sh - Ywufuwpgbip  pwnglbinh  hwnbwupny
upnwdlwuh wwnpndhwih qupgugdwu gnpdpupwgp:

Nwnuwuwuphpqwd wnbunwdnpuw)hu wnpwlywnp pwngybinny
hhjwunutph  dnwn  hbwnwgnungtp G twlb  upnwdwuh  $nuhyghnuwg
gnigwuhoubipp:  Uwnwgqwd  wpryniupubpp hwuwnwwnbp  Bu pwngybinh
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hGnbuwupny uprnwdywuh wfunwhwpdwu  YGpwpbpw  dbp  Ynndhg
uinwgywd nyjwiutipp [Cramer L et al., 2014; Barkhudaryan A et al., 2017]:
Wu hhjwunubph dnin pwgwhwjndb) £ AP-h wpunwdndwu $pwyghwyh,
dhghywlwu  wnbpwunnpuu  ujugnud b gbpgquiniu wipnwnupu T
phndwpytiph dJwlwpnwyh pwpdpwgnud (Unjnuwy 2):

Unynwuwly 2

Shahhwhwu dwupwpbnujwsdnipjwu phuwnh, Elunupunwgpniejwu W upunwhu

phndwpytipubiph gnigwuhoubph hwdbdwwnwywu Yepindnieniup phdhnpbpwwhwiny
pnidqwd U pnidnud sunwgwd pwngytinny hhywunutiph dnwn [puwn Cramer et al., 2014]

Lhihnpbpuyhw | Rhdhnpbpwyhw
Uwnnighs
LEnmwgnunjusd b suinwgwd unwgwsd P-wndbp
gnigwtihtibip (n=51'; hhywunutp hhywtnutp notip
(n=24) (n=26)
Upwnh qupytph
hwwfuwwunigniu 149.2 +18.5 160.7 + 20.77% 142.8 £24.2 0.02
(pnuwt)
(Fpwduh wnwybjw-
gnyu uywnnud (peak 28.0+7.0 23.4 + 43§ 20.4 £ 5.6| <0.0001
VO,), di/a/n
QAP-h wpnwdndwu
625 +57 58.9 45 59.9+53 0.02
Ppulighw (%) J
CT-proET-1, wdny/| 42.7 +14.6 49.9 +20.89 61.1 £23.5] 0.003
Unybwwnhu, wdny| 4.1 (2.9-6.3) 5.3 (3.5-9.2) 7.3 (4.5-11.9)§ 0.02
hsTnT, wa/d] 5.0 (4.0-5.7)| 4.0 (2.0-6.5)} 7.0 (4.0-10.5)§ 0.007

Peak VO2-ppywduh wnwybjwgnyu  uwwnnwd;  CT-proET-1-C-inbipdhuw)  wpn-
Eunnpbihu-1; hsTnT-gbipqqujniu wpnwnupu T. §p<0.05 vs. uwnighs hhywunutiph.
1p<0.01 vs. phdhnpbpwwhw unwgwsd hhywunubiph. §p<0.05 vs. uwnighs fudph.
[[p<0.05 vs. uwnnighs tudph. 9p<0.05 vs. phdhnetipwwhw uwnwgnn hhwunutiph. P-h
wndtipubipp Ytpwpbipnid Gu ANOVA phunht Ywd Chi-pwnwlnwh gnpdwyght

Lwlwpwngybnuypti pmiddwits Jbpndnipiniup  pwgwhwjinbp £, np
Yuwwyws punhwunip  phdhnptpwwhwh (81.5% vs. 42.3%, p<0.0001),
dwnwaqwjprwihu pniddwu (33.3% vs. 17.1%; p<0.05) U Yndphuwgywd nwnhn-
L phdhnpbpwwhwh  (29.6% vs. 13.0%; p<0.01) hbGwn Hwfublunpy
hhjwunutiph phyp, h hwdtdwn n-Yuitutnhy hhywtnubiph, bt b wytih
pwpdp (Unynwiwy 3):

Snipwpwugnip nnnpwipwiht fudph hwdwp, Ywpubynhy hhquunubiph
php tnbti £ pwpdp, h  hwdbdwn  ne-Yuiublnhly - hhywunubiph,
dwutwynpwwbtiu  nnwnhgndbpwquih  wwownphsubipny (20.4% vs. 7.32%,
p<0.05), unwytinghnwihu dbwmwpniphy wwowphsubpnyg (44.4% vs. 21.9%,
p<0.01), wjwwht wwpniwynn nbinbpny (55.6% vs. 14.6%, p<0.0001),
wwpuwuubpny  (14.8% Vs, 3.25%, p<0.01), wuwnpwghyhup
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wnnynhgndbpwquwiht - wwowphsubpny  (9.26% vs. 2.44%, p<0.05) L
undwwnnuwinwnhuh wuwingny (5.6% vs. 0.81%, p=0.05) pniddwu nbiwypbpnud:
Lbwmwgnunynn pwngybinny hphqwunutpp hhduwlwunwd hnuwyhwnwjwgyt Gu
phdpnptpwwhw UL Gwnwqwjrwiht  Yntpuwiht  pnidnd unnwtiwgnt
uwwwwyny:  Lhdhnpbpwwlwhy  pniddwtu  ghylph  dhol,  upwug
dnnwynpwwbiu 1/3-p hnuwhwnwwgyt) § wy pwdwudniupubipnd® ophuwl
nintygnn  uppw-wunpwiht  hhjwunnieniuutpp nbYndwbBuuwghwih
wwwbwnny: Uju hhjwunubpph dnwn unip hhjwunnieniuubpp hwqyunbw Gu
wpdwuwgnyb, npnug hbnuwupny qupgqugwd dwpduph pwoh Ynpniuwnp
pwjwywuhtu  vpwuwlwih sh  Gnbk, npwbugh wgnbgnieintu  niubuwp
pwngytinh htwnuwupny qupqugwsd dwpduh pwoh Ynpunh wumnhbwuh Yypw:

Unjniuwy 3

Nwnuwuwuhpynn hhjwunubph hwwpwngybinwihtu pniddwu ufubdwu

Lungytnh  Uwfubywhy Ng-Yufublnhy P-wpdtp'

Luwngybnh pnidnud nbkwpbn funuip funwip
(n=177) (n=54) (n=123)
Lhdhnptipwwhw, n (%) 96 (54.2%) 44 (81.5 %) 52 (42.3 %) 0.0000
Bwnwgwjewihu pnidnd, n (%) 39 (22.0 %) 18 (33.3%) 21 (17.1%) <0.05
Nwnhn-phdhnebpwwhw, n (%) 32 (18.1 %) 16 (29.6%) 16 (13.0%) <0.01

'P-h wndtipubinp Ywiublyinhly U ng-Yuifublnpl fudpbiph dhol

YwlubywpYy hpwunubph  dEdwdwuunyewu  Ywuph wlnnnieniup,
pwngytinh wfuwnnpngnuwihg htinn, tint £ wybih Gplwp, nph pupwgpnid
qupqugh| £ L4 hugwbu whuhuwynud tp, wyblh 468 eyny Yuwfublynhy
hphdwunubp uwnwgt] Gu phdpnppwwhw U Gwnwqwjewihtu pnidnd, h
hwdbdwwn  ne-Ywpubywnpy bGupwfudpp (LY. 5): Wunwwdbuwjupy, npny
pwnglytinny hhywinbiph dnwn, Ywhubipuhwt wdbh wpwg £ qupqugb
hphwunnigjwtu  wpwg  wpngpbupdiwu b hwdbdwwwpwp  Yupbwnl
dwdwuwwhwwywsdh pupwgpnd dwpdup pwoh Upwluwlwih Ynpuwnh
htwmbuwupny: Wpu hpquunubpp  s6U  hwugpb]  unwuw]  GpYupwnl
hwywpwngybnwjhu pnidnid:

“wpbih £ Gupwnpb), np Yuiublnhly  hhwunubiph  wwpthnigniup
wwjJwuwynpqws k tinby Gpluwpwnl’ uwqugnyup dbYy nwpjw pupwgpnid
hpwywuwgywsd hwywpwngytinwihtu pniddwdp, npp Ywpnn Ep pwgwuwpwn
wqnb| upnwdwuph $niuyghwih ypw: b hwhwnwy wju ndjwiubph, ng-
YwputywnhYy hhjwunubiph Ytuhg wybihu (52.03%) npuk pnidnud sbu unwgh
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pwnglbinh n wiunnpnadwt wwwnbwnny (70.3%) U dwhwgt) Gu dhusl LY-h
qupgwuwin: <Gnbwpwp, dwnwqwjpwihu pniddwlu, phdphnebpwwhwih U
ninnigpwihu hpwunnigjwu  Ynnduwyph  wgnbgnyeyniuupp . upwg
upnwdlwup $niuyghwih Yypw skhu Ywpnn wpnmwhwynmywsd hub;: Lwuh np
Ywpubywinhy hhjwunubpp wyblh pulwiniuwy  Gu hwwpwngybinwihu
nbntipny wwjdwuwynpgwd nnpupynipjwu tlwwndwdp [Antoun et al., 2010],
www Ywpbih b Gupwnnb, np wjit jwpnn Ep wwwéwn hwunhuwtw] upinp
wnwyty  Ywpnhnunnpupy  Juwudwu, ph hwybnwu Jufubpuhwng
wwjdwuwynpyws upnwdlywup nhudniiyghwih: Wu bGpunyep Ywiublywnpy

LYuwp 5. Lwngytinny hhywunubph phdhnpbipwwlnpy ninwdheongutipny pnidnuip
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Snunhgndbpwauih  Lniybnghnught Myuinhl (%) (%) L 1
wuiiphs (%) dtunwpnghly wuipnibwlnn pbntn innuynhqndbpuiquih wlwing (%)
wwauinhs (%) (%) uwawnhsutin (%)

hpquunutiph dnin npulinpyty § uprnwdywuh wpnwhwjndwsd wnpndhwiny
L thnpnputiph wwwbph  hwunnipjwiu WJwqdwdp, h  hwdbdww  ng-
Ywiubywnphy W uwnighs hpjwunubph: Wuwhund, LY4-U wungugynd k
uprwdlwup  wwwbdwu qupgwugdwu hbw, npp Jwpnn £ uywunb
ninnigpwiht hhjwunnigjwt wjunwuhubph funpugdwup, Jwwpwpwgub)
hhwunubph  Yhupywlwu Jpdwyp U pwpdpwgulp dwhwgnieniup:
Lbwnbwpwp, pwngytinn hpuunubtiph dnn wuhpwdtiogm £ ppwlwuwgub
upnwdlwup $niuyghwih swpniiwlwlwi guwhwwnned:

OuynupunwpwuntEjwu ninpunntd htitnwaquw Yihuphywlywu
hGwnwgnunigniuubpp - huwpwynpnigini Yunbindtt  pwgwhwjnbnt
wprynituwybin nbinnpwjpwihtu pniddwt unp dninbignwdutip, npnup Yuwwuwnbu
pungltinny hhdwunutiph upnwdwuh nhubniiyghwh Yuituwpgbdwup,
upwug Yywuph npwyh b wwpbipnipjwu pwpbjwydwp:
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tRruuwusnir@3nhuLr
(anptiph, Gupwuwwdnpuwihu gbndh UL wnbunwdnpuwht  wpwyunnh
pwngybnny  nwnuuwuppdwd  hhdwunubph  wwpwuwwndhwlwu
hGwnwgnungniuubph - wpryniupnid  dwpdup quugwdh  gnigwupgh L
upunwdlwup quiugqywéh gnigwiuhgutiph dhol hwywuwnp
hwpwpbpwygnigjwt pwgwhwjnnwip Yyywynwd £ dwpduh pwoh ujwqdwup
gnigpupwg upunwdlwuh wwwéedwu gnpdpupwgh dwuhu:
. Pwngybnny hpdwunubph dnin Yuubpupwih  wjunnpnohs  (wpnpwwnnp
gnigwupoubipp'  C-nbwlwhy  uwhwwyngh  Jwlwpnwyh  pwpdpwgnud,
wubdhw W hhwynwpnwhubidhw,  hwunwnbp  Bu Jwfubipuhwip
wnywynieyniup, uwlwju npwip hwyjwuwnphnpbit s6U mwppbinyb) Ywiubyunpy
b ng-lwiublnhy - Gupwfudpbph  dholt L skhu Yupnn - jhwpdbtpnpbu
wpwwhwjnb) Ywiubipuhwih qupgqugdwt wunhGwup:
. Unbunwdnpuwjht wpwywh  pwnglybinny  hhjwunubph  uwfuyhund
hpwlwuwgywd nwnwuwuppniniup pwgwhwjnby £ AP-h wpnwdndwu
Pnwyghwih b Pphghlwlwu  wnpwunnpwu  uugnd,  gbipgguyntu
wnpnwnupu T phndwpybph pwpépwgnid:
. Pwngybinny hpdwunubpp  dnin nintlgnn  fupnuply  uppn-wunpwhu
hhwunnueyniuubph - nwnuduwuppndp gnyg £ wydb, np npwug
ntnnpwjpwihu - pnidnudp b Ywufuwpgbitp  uprnwdywup  wnpndhwih
quipqugiwl gnpdpupwgp:
. Upnwdywup Yypw hwywpwngybnuihu pniddwu b ninnigph  Ynnduwyp
wanbtignyggniuubp wnwytp  wpunwhwpundwsd  Bu bBnbp Yuiublunpy
hhjwunubph dnw, husp  hwunwndl) £ upnwdywup  quugywsh L
thnpnputiph swihubiph wwepwuwwnndhwlwu wjjwjutpny:
. Unwgyws wpryniuptpp yyuwynd Gu - pwnglbinny  hhdwunubiph  dnwn
upnwdlwuh Yunnigwdpwihu b $niulyghntw) wiunwhwpnuiubph dwuht,
npnug  Jwn  wfunnpnondp b Ywufuwpgbinwdp upnn Eopwpbudbg
hhjwunniejwu Yihuphywywu Gpp W hhwunubpph wwnbijhnyeniup:

QhSUSGNMrOLULYUL UNURUMrUNRE3NRLLEN
Lwngytinny  wwjdwuwynpdwsd  upinnwiht wiunwpwunygut - Jun
hwjunuwpbpdwyu,  Juwpdwu . Juipuwpgbdwu  hwdwynndwuh
nintignygubiph  pwgwlwjnyeniup  hwugbigunud £ pwnglbinny hhywunubiph
Yihupywywu ypdwyh Jwwpwpwgdwtu U dwhwgnyguu pwpdpugdwi:
Lbnbwpwp, ninblgnn  upwnwiht wiunwpwunwu  Jupdwtu L
hwlywpwngybnwihtu pniddwt hwunbw wnGpuunniyewu pwpbjuwydwu htwn
gnigpupwg, wuhpwdboun b pwngytinny hhjwunubiph dnin hpwlywuwgub
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uppwn-wunpwiht hwdwlwpgh  quwhwwdwut  ninywé  Yihuhywlwu
hGunwgnunieniuutin:

. Pwngybnny hpdwunubph  dnnn  upwnwdlwup  Yunngwépwihu L
dniuyghnuwy hnthntunieniuutpp guwhwunbint tywwnwyny wnwownyynid
E ppwlwuwgut)  Funfupnhngpwdhly  hbnwgnnngeyniutbp,  upuinh
dwquhuwnbgnuwtuwhu - wndngpwdhw, huswbiu  bwl npnpbp  wpuit
wwquwind  gbipqguyniu wipnwnuptu | bW nininuiht - bwwphnipbunpy
wbwnhn, phndwnlybputipp:

. Uppw-wunpwjhtu nhuyh gnpdnuutipn W/wd Ywpnhnwinpuhy phdhnebipuwhw
uwnwgnn hpjwunutiph Jupdwu ninbgnygubipnd hwinywwtu wuhpwdbipn |
pungnlty upwh - $nibghwh - wpnpuwnnp U gnpdhpuht - wiuinpnhy
hGunwgnwnuegniuttin:

. Uwwgw  Yhupywlwu  hGunwgnungggniiubpnid - wnwowpyymd |
nwnwitwuppty  ubppht  updwywpendpdbnply  wywpynyegjudp  odnywd
B-wwpwiphsutiph wanbgnigjniup pungltinny hhywunubph wwpbijpnigu U
dwhuwgntgjwt wunhbwuh Yynpw:
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Anyw JleBoHoBHa bapxynapsH
CTPYKTYPHbIE U ®YHKLIMOHAJIbHbIE OCOBEHHOCTU MUOKAPLA Y
BOJIbHbIX PAKOBO1 KAXEKCVEIA
Pesiome

PakoBas kaxekcua (PK) ABnAeTcA TAMENbIM OCNOMHEHUEM OHKOMOrMYECKUX
3aboneBaHwid, KOTOpasa OTpuLATENbHO BMMAET Ha TeyeHue OonesHu M cBA3aHa C
BbICOKOI CMEPTHOCTbIO. KNMHMYeCKUe CUMNTOMbI Y pakoBbIX BOMbHBIX BKIOYaOT
MOBbILLEHHYHO YTOMIAEMOCTb, OAbILLKY U HapyLLEeHNe TONEePaHTHOCTH K (O3NYECKOI
Harpyske, KoTopble  ABNAKOTCA Mpu3HaKami  XPOHUYECKON  CepAeyHOi
HepoctatoyHoctn (XCH). B cBA3n ¢ atum, bbina BblgBUHYTa rUnoTesa, YTO pa3BuTHe
PK  conpoBoMpgaetca  ucTowleHWem — ceppeyHol  Mbiwupl.  MccneposaHus,
HanpaBneHHblE Ha M3y4eHWe HapyLleHuil pyHKUMM MWOKapAa y OombHbIX pakoMm,
ABNAIOTCA  aKTyanbHbiMu. Llenblo  paHHO  paboTbl  ABRANOCL  MccnefoBaHVe
CTPYKTYPHbIX M (PyHKLMOHaNbHbIX ocobeHHocTeli Muokappa y 6onbHbix PK. Bbinn
npoBefeHbl cOOp MaTaHaTOMUYECKUX W KIMHUYECKUX AaHHbIX OOMbHbIX pakom
NEerKkux, MOMMKENyOYHON Menesbl U KenynouHo-kuwweyHoro (PKK) Tpakta u
KOHTPONbHbIX WHAMBWAYYMOB; BblABNEHUE B3aVMOCBA3N MEHKOY MHAEKCOM Maccbl
tena (MMT) n maccb! ceppua (MC), a Tarke UMT 1 TonLmHO cTeHOK enyao4KoB y
paKoBbIx 6OMbHbIX; OLEHKa BAMAHWA XPOHUYEeCKWx cepaedHo-cocyauctbix (CC)
3abonesaHunii U NPOTUBOPAKOBOI Tepanuu B MpoLecce MOpaMeHWA MuoKappa Yy
pakoBbIx 60sbHbIX. Briepsble nposefeHbl UCCnenoBaHUA CTPYKTYPHBIX M3MEHeHWiA
MUoKappa Yy OOnbHbIX pakom nerkux, nopsenyaouHoi senesbl u MK TpakTa.
Wccneposanncs 177 6onbHbix: 58 pakom nerkux, 60 pakom nopenynoyHol
menesbl, 59 pakom KK TpakTa u 42 KoHTponbHbIX. BonbHbIE, ¥ KOTOPbIX B aHaMHe3e
orcytcteoBaim  CC  u  oHKonoruyeckve 3aboneaHusa, Obinu  BKIKOYEHbI B
KOHTpOnbHyto  rpynny.  [laTonoroaHatommyeckue — 3akitodeHus  6ONbHbIX
aHaNM31pPOoBANMCh C LiENbO OMKCaHWA TUMa paka, JIoKanmsaLmm onyxonu, AaHHbIX UX
Beca U pocta npu cvmeptu. Mupexc maccol Tena (MMT) Bbluucnanca no chopmyne
VMT=Macca(kr)/Poct(m)>. AHanusupoBanucb nokasatenu maccbl cepgua (MC),
oTHocuTenbHoli MC, TonwwHbl cTeHoK nesoro enypouka (JI’K) u npasoro
menynoudka (MH). OtHocutensHaa MC Bblumncnanack no dopmyne: macca ceppLia/sec
tenax100%. PK onpepenanacb Hanuuvem, Kak MUHWMYM, OfHOrO W3 CRefyHOLLMX
nokasaTeneii:  KIMHWMYECKOrO  W/WAM  NaToforoaHaTOMWYECKOro  [MarHo3a,
VIMT<20.0kr/mM? w/unu no kpaitHeli mepe 5.0% noTepu maccbl Tena B TeueHue
npeablayLmx 12 unn meHee mecaueB. Ha ocHOBaHMM 3TOro onpepeneHus, pakoBble
6onbHble ObiM  pasfeneHbl Ha KaxeKTWYHble W HEKaxeKTUYHble  rpynrbl.
VccnepoBaHne  KIMHWYECKMX [aHHbIX BKIOYaNoO 3anmuWcb Maccbl Tena npw
noctynneHun B 6onbHWLY, nabopaTopHbIX NapaMeTpoB W NeKapCTBEHHOW Tepanuu.
YpoBeHb 6enka u anbbymmHa B nnasme Kposw, C-peaktuBHoro 6enka (CPB),
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depmeHToB neyenn (AnAT, AcAT), a Takme KpeaTUHMHA W MOYEBMHbI Obln
aHaM3npoBaHbl -4+1 Hepenu JO CMepTW pakoBbIX OGONMbHbBIX, @ 1A KOHTPONbHbIX
NauyeHToB - BO BPEMA MOCNeAHeH rocnutanmsauun. AHanv3 nonyyeHHol Tepanum
BKMto4an cbop faHHbIx pagvoxumuotepanun u CC nekapcteeHHOro neveHus -4
Hepenu, -61 n -12+1 mecaues po ux cmeptu. Y 6onbHbix ¢ PK 6bin oTMeyeHbl
Hu3KkMe 3HaveHua MC, no cpaBHeHMIO C HeKkaxeKTWuHbiIMM (363.1£86.2r vs.
447.0£128.9r, p<0.001) n koHTponbHbIMM naumnentamu (412.9175.8r, p<0.05).
Bbina BbiABneHa koppenAuma mexay UMT u paHHbivu MC y 6onbHbix pakom MK
TpakTa (r=0.44, p<0.001), nerkux (r=0.53, p<0.0001) n nopxenyao4HoI *enesbl
(r=0.39, p<0.01). Ananus nabopaTopHblX MOKasaTeneli BbIABUN MOBbILLEHHbIV
ypoBeHb CPB (>5.0mr/n), aHemuto (remornobuH<12r/pn) v runoanbbyMmuHEMuIO
(<3.2r/pn) y 6onbHbIX paKOM, 4TO CBUAETENHCTBOBANO O HAIMYMM  KaxeKCwu.
WccneposaHue CC nekapCTBEHHOI Tepanumn BbIABWIO PasfMynA MemAY pakoBbIMU W
KOHTPO/IbHBIMK MaLyeHTami B CBA3N C nedeHnem B-bnokatopamu (26.6% vs. 53.1%,
p<0.01), 6nokatopamn KanbumeBbix kaHanos (10.7% vs. 28.1%, p<0.01),
Avypetukamm (32.2% vs. 81.2%, p<0.0001) n ceppedHbiMm rankosnpamu (7.9% vs.
21.9%, p<0.05). Kommuecteo CC npenapaTtoB, MOMyYEHHbIX KOHTPOIBHLIMM
60nbHbIMKM, 6bINO 6oMblUe MO CPaBHEHWIO C KONMWYECTBOM EKAPCTB, MONYYEHHbIX
pakoBbIMW MalMeHTaMu, 4To 6blI0 OOYCNIOBEHO CUMMTOMATUYECKUM NleYeHVeEM B
TeYeHMe MNocnefHero CTalMOHapHOrO fleyeHnA 3a MecAl, J0 Wux cMepTu. BonbHble
pakom nonyyanu Tepanuto pna xpoHudeckux CC 3abonesaHuii, koTopasa He
npefotepatuna passBuTMA atpocpun  MUOKapia BCNEACTBME — pasBuBatoLLelica
Kaxexkcun. MccneposaHne pyHKUMM Muokappa y OonbHbix pakom KK TpakTa
BbIABMNO yMeHbLUeHVWe dppakuumu Bbibpoca neBoro enypouka (PBJIXK) w
MOBbILLEHUE YPOBHA CBEPXUYBCTBUTENBHOTO TPOMOHWHA, YTO MOATBEPHAAET
nofyyYeHHble HaMW JaHHble O nopaseHun muokappa scrneacteme PK. Konnuectso
KaxeKTU4HbIX 60MbHbIX, MoNyuMBLLIMX XumuoTepanuto (81.5% vs. 42.3%, p<0.0001),
nyyesyto Tepanmto (33.3% vs. 17.1%; p<0.05) n papuotepanuto (29.6% vs. 13.0%;
p<0.01) 6bIM0 Bbie, MO CpaBHEHUO C HeKaxeKTWYHbIMM OonbHbIMK. WTak,
YMeHbLUEHVE MacCbl Tena COMPOBOMAAETCA PasBUTUEM MCTOLLLEHUA MUOKapia Y
6onbHbIX pakom. [lobouHble BAMAHMA MNPOTMBOPAKOBOW Tepanui U OMyXOnW Ha
MUOKapg, Obinu BblpaKeHbl y KaxeKTUYHbIX MNaLMEHTOB, 4TO MOATBEPAMIOCH
Hainuvem Oonee HM3KMX nataHaTomuyeckux napametrpos MC W TONLWMHBI CTEHOK
MENYMOYKOB MO CPABHEHUIO C HEKaXeKTUYHbIMM  6onbHbIMU.  KnuHW4eckoe
HabntopeHne  JaHHbIX  MauMeHTOB  [O/MKHO  BKIOYaTb  nabopaTopHylo W
VHCTPYMEHTa/IbHYIO AVarHoCTUKY hbyHKuMM ceppua. [anbHeiiluve uccneposaHuA
JOMKHbI ObITb HanpaBfeHbl Ha YCOBEPLLEHCTBOBaHWE MELMKAMEHTO3HO Tepanum ¢
Lenblo NpepfoTBpalLeHna AUCHYHKLUMM MUOKapAa, YTyuLLeHUs KayecTBa KU3HW W
MOBbILLEHWA BbI}KMBAEMOCTU OHKONIOrMYECKNX OONBHBIX.
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Anush L. Barkhudaryan
THE STRUCTURAL AND FUNCTIONAL CHARACTERISTICS OF
MYOCARDIUM IN PATIENTS WITH CANCER CACHEXIA
Summary

Cancer cachexia (CC) is a complication of cancer which adversely affects the
course of the disease and is associated with high rates of mortality. The
symptoms in cancer patients include fatigue, dyspnea and impaired physical
exercise tolerance which are characteristic signs of chronic heart failure (CHF).
In connection with this, a hypothesis was proposed that the development of CC
is accompanied by wasting of cardiac muscle. The confirmation of this
hypothesis will serve as a basis for administering prophylactic measures to
prevent the development of CHF. Thus, studies directed to the investigation of
myocardial dysfunction in patients with cancer are topical. The aim of the
current study was to investigate the structural and functional characteristics of
myocardium in patients with CC. The following goals were formulated: to collect
pathology and clinical data of patients with lung, pancreatic and gastrointestinal
(Gl) cancers, as well as control individuals; to reveal the correlation between
body mass index (BMI) and HW in cancer patients, as well as BMI and
ventricular wall thicknesses; to analyze the effects of chronic cardiovascular
(CV) disease and cancer treatment on myocardial function in study patients.

The analysis of 177 individuals who died of cancer, including 58 lung, 60
pancreatic and 59 GI cancers and 42 controls was originally performed. The
patients who had no medical history of CV disease and cancer were selected as
the control group. The pathology reports of cancer individuals were analysed
for the type of cancer, tumour localization, as well as body weight and height
data recorded upon their death. The BMI was calculated by the formula:
BMI=body weight (kg)/height (m)2. HW, relative HW, left ventricular (LV) and
right ventricular (RV) wall thicknesses were analysed. The relative HW was
calculated by the formula: heart weight/body weightx100%. CC was defined
based on the presence of at least one of the following criteria: clinical and/or
pathological diagnosis, BMI<20.0 kg/m? and/or edema-free body weight loss of
5.0% during the previous year or less. Based on this definition, all cancer
patients were divided into cachectic and non-cachectic groups. The study of
clinical data included the recording of body weight data upon admission to the
hospital, laboratory parameters and drug therapy from medical reports. The
laboratory data, including the levels of protein and albumin in blood plasma, C-
reactive protein (CRP), liver enzymes (AIAT, AsAT), as well as creatinine and
urea were analysed -4+1 weeks before death of cancer patients and during last
hospitalization for control patients. The analysis of cancer treatment of study
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patients included the recording of radiation treatment, chemotherapy and CV
drug therapy from medical reports -4+1 weeks, -6£1 months and -12+1 months
before their death. Patients with CC had a significantly lower HW compared to
non-cachectic subjects (363.1£86.2 vs. 447.0£128.9 g, p<0.001) and control
patients (412.9+75.8g, p<0.05). BMI correlated with HW in patients with Gl
cancer (r=0.44, p<0.001), lung cancer (r=0.53, p<0.0001) and pancreatic
cancer (r=0.39, p<0.01). The analysis of laboratory indicators has revealed
increased CRP levels (>5.0mg/l), anaemia (haemoglobin<12g/dl) and
hypoalbuminemia (<3.2g/dl) in cachectic and non-cachectic individuals but these
parameters did not differ statistically between the two groups. The analysis of
CV drug therapy has revealed significant differences between all cancer and
control patients with regard to treatment with B-blockers (26.6% vs. 53.1%,
p<0.01), Ca-channel blockers (10.7% vs. 28.1%, p<0.01), diuretics (32.2% vs.
81.2%, p<0.0001) and cardiac glycosides (7.9% vs. 21.9%, p<0.05). The
number of medications received by control patients was significantly higher
compared with cancer individuals due to the symptomatic treatment of control
patients during the last hospital treatment about a month before death. On the
contrary, cancer patients received a long-term drug therapy for chronic CV
disease which did not prevent the development of cardiac atrophy in cancer
patients. Previous studies in patients with Gl cancer revealed decreased LVEF
and an increase in high-sensitivity troponin T biomarker which confirmed our
data showing cardiac injury as a result of CC. The number of cachectic patients
was higher compared with non-cachectic patients with regard to chemotherapy
(81.5% vs. 42.3%, p<0.0001), radiotherapy (33.3% vs. 17.1%; p<0.05) and
radiochemotherapy (29.6% vs. 13.0%; p<0.01). The results of this study have
shown that the decrease in body weight in cancer patients is accompanied by
cardiac muscle wasting. The side-effects of radiochemotherapy and tumour on
the myocardium have been more expressed in cachectic patients confirmed by
the pathology data of lower HW and ventricular wall thicknesses compared to
non-cachectic group. The evaluation of cancer patients should include
laboratory and instrumental diagnostics of myocardial function. Future studies
should be directed to evaluation of new drug therapy to prevent cardiac
dysfunction, improve quality of life and increase survival in patients with cancer.
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