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OPUTUHAJIHU PA[LL / ORIGINAL ARTICLE

YTuuaj ymepeHe dpusnyKe akTUBHOCTU Ha
HUBOE MNUAA Na3Me KoA UCNUTAHUKA
Ca UHTONIEePaHLMjOM FNYKO3e

Munatka MeTkosuh-Kowhan', Bnacta lamjaHos?, Hena hoHosuR?

'lom 3gpassba ,Crapu rpag’, beorpag, Cpbuja;
2MenuumHckn dakynTeT, YHuBep3uTeT y Kparyjesuy, Kparyjesau, Cp6uja

KPATAK CAPXAJ

YBopa Ou3nyKa akTMBHOCT U NPaBUiiHA MCXPaHa, Kao GaKTopu CTUIA XKUBOTA, BaXKHE Cy KOMIMOHEHTE Y
npeBeHLMjU XPOHUYHIX He3apa3HuX 0bosbetba. VIHTonepaHLuuja rnyko3se je He3aBUCHY GaKkTop KapAaw-
oBacKynapHor prsuka. lopemehaju nunuaa cy KapanomeTtabonuuku Gaktopu pusika Koju nosehasa-
jy BepoBaTHohy HacTaHKa AunjabeTeca Tun 2.

Livsb papa Linb paga je 61o ga ce ncnuta ytuuaj ymepeHe ¢pusmnyke akTMBHOCTY Ha NMokasatesbe Sn-
MUAHOT CTaTyca KOA MCMUTaHUKa C BUCOKIM PU3MKOM 3a Pa3Boj ArjabeTeca TOKOM jeAHOrofuLLber UC-
TpaXuBara.

MeTope papa Y cTyaujy je ykibyueHo 60 NPEKOMEPHO yXpatbeHUX NCNUTaHUKa C MHTONEPaHLMjOM ry-
Ko3e ctapocTu 30-60 roguHa. MonoBrHa NcnTaHWKa (MHTepBeHTHa rpyna — UT) fobwvna je feTarbHe H-
AMBUAYyanHe MHCTPYKLMje Y Be3U ca CMatbetbeM TeNecHe TEXIMHE, CXPaHOM 1 NojayakbeM dr3nUKe ak-
TUBHOCTW. [lpyra NnonoBMHa UcnmTaHmKa (KoHTposnHa rpyna — KN gobuna je yobuuajeHe caBeTe y Be3u ¢
ncxpaHom n Gusnykom akTneHowwhy. YkynHu xonectepon (TC), LDL-xonectepon (LDL-C), HDL-xonecTe-
pon (HDL-C) n tpurnuuepuan (TG) usmepeHu Cy Ha NOYETKY CTyAuje, MOC/e ABa MeceLla, WecT meceLm
1 Ha Kpajy ctyauje (12 meceun).

Pesynrtatu Mocne fBa MeceLia v WeCT MeceLin Huje 61no CTaTUCTUYKI 3HauajHe pasfinke y BpegHoCTU-
Ma nMnraa y ofHOCY Ha noyeTak ctyauje. HakoH roanHy gaHa, y UM ce npoceuna BpeaHocT TC cMatbm-
na3a 18,36%, LDL-C 3a 27,3%, a TG 3a 34,2%, y nopebhemy ca cMarerem TC 3a 10,27%, LDL-C 3a 13,45%
1 TG 3a 10,4% y KI. BpegHoct HDL-C ce y U nosehana 3a 19,12%, a 'y KI' cmarumna 3a 1,48%. OpgHoc TC n
HDL-C ce y UI' cmarbmo 3a 30,6%, a ogHoc LDL-C v HDL-C 3a 38,1%, a y KI" 3a 12,36%, ogHocHo 15,9%. Ha-
KOH 12 MeceLy n3MepeHU Cy CTaTUCTUYKM 3HauajHO Behe cMarberbe KoHueHTpauwje TC (p<0,01), LDL-C
(p<0,01) n TG (p<0,0001) 1 cTaTUCTUYKM 3Ha4ajHO Behn nopacT HuBoa HDL-C (p<0,05) y UT'y ogHocy Ha KT.
3ak/byyak. H1uBov yKynHux nmnmga nnasme Mory ce 3HayajHo CHU3UTY MPOMEHOM CTua »K1BOTa KOA
BUCOKOPM3NYHUX 0CO6a TOKOM jeJHOTOAMLLIHb€E MHTEPBEHTHE CTyAVje.

KrbyuHe peun: Gpu3nyKa akTUBHOCT; $aKTOpy CTUNa XKMBOTa; KAPAMOMETab0NNYKN GpaKTOpK PU3KKa;

VHTOMIepaHLja ryKo3se; gucannuaemmje

yBOJ

Dusnyka aKTUBHOCT, 3ajeJHO ca 3IPaBOM NC-
XPaHOM 1 OfICYCTBOM ITyllIeHa, OCHOBHA je KOM-
IIOHEHTA y O4yBaky U YHanpehemwy 3npasba u
He3ao6mmasHa y mpeBeHuuju oboneBama [1, 2].
PenoBHa pusiuKa aKTMBHOCT IIPY>Ka OpojHe Ko-
pucTM 3a 3IpaBibe [2]: cMamyje PUSKK 3a pas-
BOj MHOTMX XPOHUYHUX 6oJecTy, yHampebhyje
MEHTaJIHO 3/IpaBJ/be, MOTOPHY KOHTPOTY 1 KOT-
HutuBHe pyHKIMje [3], cTame mumnha, KocTn-
jy u 3171060Ba, ofp>kaBa QYHKI[VIOHAIHY He3a-
BIUCHOCT CTapux oco6a, Te yHanpebhyje kBasmm-
TeT XXIMBOTA JbYAU Y CBUM y3pacTuma [4]. Me-
by baxTopuma pusrka Koju cy HajoATOBOPHUjU
3a YKYIIHM MOPTaJINTeT Y CBETY, pU3NMIKa Heak-
TUBHOCT ¥IMa BUCOKY mosunujy [5]. OHa je ox-
TOBOPHA 3a /IBa MI/IMOHA CMPTHUX CIIy4ajeBa
TOAUILIbE, jep ce HajMaibe 60% omuiTe mmomysna-
1yje He 6aBy Hu 30 MUHYTa yMepeHOM pr3nd-
KoM akTyBHOUIhY y TOKY faHa [6]. dusnuka ak-
TMBHOCT Ce Ca CTapemeM CMambyje.
VHTonmepannuja rnykose (eHII. impai-
red glucose tolerance - IGT) je acummTomar-
CKO CTame Koje ce TedpuHuile kao nosehann

HIBO ITTyKO3€ Y KPBMU [iBa Yaca IOCTIe OpaIHe
IpuMeHe 75 rpaMa IIIyKose, aau Koju Huje Ji0-
BOJbaH fHa 61 ce notBpAno aujaberec [7]. Ona
Ce 3ajeJHO C MOBMIIEHOM jyTapHOM IIMKEeMMU-
jom Haraurre (eHIT. impaired fasting glucose -
IFG) Hasusa ,, npennjaberec” (mpema Kiacu-
¢buKanuju AMepudKor yIpyKema 3a fujaberec;
ADA) wnu ,,yHTepMenyjapHa XUIIePIIKeMI-
ja” (mpeMa AVjarHOCTUYIKUM KPUTEPHjyMuMa
CaeTcke 3paBcTBeHe opraHusanuje u Meby-
HapopHe peneparyje 3a gujadetec us 2006. ro-
nuue; WHO/IDF) [8]. [TpoMeHOM MHCYIMHCKe
cexpelyje  MHCYIMHCKe CeH3UTUBHOCTH, IGT
BOZM y fujabeTec TUII 2, a KAO 1 OH, YAPYXKe-
Ha je ca rojasHoiuhy u 6ygyhum KappuoBacky-
JapHNUM 000/beBIIMa, KOK ce 3a IFG He Besy-
je KapaoBacKyIapHu pusuk [9]. Pusniiu xoju
CY Y Be3U C TeJIeCHOM TeXXuHoM Ouhe HajsHa-
YajHMjU jABHO3APAaBCTBeHN IIpobieM 21. Beka.

dusnyka aKTUBHOCT Ce CYHNPOTCTaB/ba
eHepreTckoM gucbamancy [5, 10]. MuTerpa-
TMBHY IPUCTYII y TIOITIeRy He3fipaBe MCXpaHe
u cnabe usMUKe aKTMBHOCTI MO>XKe Jla CMa-
I YUeCTAIOCT 000/IeBatba Off XPOHIYHUX He-
3apasHux 6onectu [1]. Ilojenune cryguje cy
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HoKasase fa 6u Mopudukanuja ¢pakTopa CTUIA XXUBOTA
KpO3 paHe MHTepBeHUuje cripednna u 1o 90% cnydajeBa
nujabereca tn 2, 80% uHpapkTa MuoKapaa 1 65% Kap-
uuHoMa [10]. VinTepBeHnuje y KacHujuM dazama X1BO-
T4, KPO3 YTUII3j HAa eHEPreTCKNU A1COaNaHC, TeIeCHy Te-
JKIHY, TOKa3aTe/be MeTabO/IIKe KOHTPOJIE M TUIIUTHOT
cratyca, 6ume 6u KopucHe 3a 3gpasmbe. Ocobe ca IGT cy
BeoMa OCeT/bliBe Ha OBAKBE MHTEPBEHIINjE.

EBporcku Bogud 3a rojasHocT [11] 6uonomuike dakro-
pe pusuka HasuBa KapanomerabomukuM. Croma cMpT-
HOCTM yCTIef, KapAMOBacKy/IapHNX 000/bema je BICOKa,
a mosehaBa ce y cpegrHaMa ¢ BICOKOM IIpeBajIeHIINjOM
nujaberteca [12]. IlpouemeHo yaBocTpydeme 6poja oco-
6a obomenux op gujabeteca fo 2025. roguue yuyhyje Ha
aJIApMaHTHY NepPCIeKTIBY KapA1OBaCcKyTapHNX 60/IecTH
U Ha JXOB CBe paHuju nodyerax [12]. MHore cMpTit of
Kap/IOBaCKyIapHUX 0060/berba MOTJIe OU Ce CIIpednTn I
KOZ ocoba ca fujabeTecoM 1 KOZ OHUX 6e3 mera, ako o1
ce aKIMja CUCTEMATCKM yCMep1Ia Ka IPOMeH/bUBMM (ak-
Topuma pusuka [13], urro onpasgasa mocsehuBame ma-
XKHbe elleMeHTUMa JTUIMIHOT CTaTyca.

LiU/b PAAA

Llws papa je 6110 fa ce UCIIUTA YTULAj yMepeHe pusnd-
Ke aKTMBHOCTYM Ha HMBO JUIINJA y CEPYMY UCIIUTAHUKA
ca IGT ToxoM jegHOTOAMILIbE NIJTAHMPAHE MHTEPBEHTHE
crypuje.

METOAE PAAA

OrncepBanyoHa, KOXOPTHA, IPOCIEKTUBHA, IOHTUTYI1-
HaJIHa CTYAMja IpaTIa je yTULaj IporpaMa Gpusmke ak-
TMBHOCTH U MofuduKaluje CTUIA )KUBOTA Ha IIOKa3aTe-
/be MUIMJHOT cTaryca. [Iporpam je kao nmaHuMpaHa uH-
TepBeHUMja n3BeneH y Jomy sgpasma ,,Crapu rpan” y be-
orpapy. Vicnutusanm ysopak 4nHMIO je 60 MpeKoMepHO
yxpameHux ocoba (BMI=25 kg/m?) crapoctu 30-60 ro-
nuHa, ca IGT, 6e3 XxpoHNYHMX 060/beba U 6e3 Tepamnuje,
CBPCTaHMX Y ABe Ipy1ie of 1o 30 MCIMTaHUKA.
Perynapna ¢usudka akTUBHOCT je OHa aKTMBHOCT yMe-
PEeHOT MHTEH3MTeTa KOja ce M3BOAYU CBAKOJHEBHO OKO 30
MuHyTa (0 150 MUHYTa Hefle/bHO), Y BUAY BOXKEbE OM1IN-
KJIa, JIaKe TMMHACTIUKe, [VTNBaba WM CPeftbe P30T Xofa-
wa [14]. Mepu ce ca 3-6 MET, 1ok je MeTabONMMYKM €KBU-
BareHT (1 MET) ona konnuuHa eHepruje Koja je motTpe6-
Ha 3a MUPHO cefiese [15]. TpupieceT MuHyTa Ha IaH je MO-
YyeTHa, a 60 MUHYTa Ha IaH J0BO/bHA AKTUBHOCT J1a Ce JI0-
CTUTHYTO ofip>kut. VcmuTaHUIIMMA je JaT ITaMIIaHKu Ma-
TepUjasl ca eHepPreTCKUM 3aXTeBUMa 3a yoOudajeHe JHeB-
He I IIaHMpaHe QUSMIKe aKTMBHOCTH, IPEIIopyKaMa 3a
YK/by4lBame BeXXOarma y CBAKOJHEBHY XXMBOT U PeLyKIIN-
OHIM JiMjeTaMa, IIpeMa CacTaBy ¥ BeIMINMHY 0OPOKa, HbI-
XOBOM OpOjy U peIOBHOCTH, y CKIafly C HajHOBYjUM CMep-
HMI[aMa AMepUYKOT yApY>Kema 3a cplie (1McxpaHa ca Jio-
cra Boha, mospha, MHTerpanHOr 3pHa 1 6M/bHUX BlTaKaHA
CBaKOJIHEBHO; prbe U pub/beT y/ba HajMarbe [[Ba IIyTa He-

‘ doi: 10.2298/SARH1202051P

Jle/bHO; THEeBHO 3acuheHyx MacTu 10 7%, TPAaHCMACTH O
1% o yKyIIHOT €HepreTcKor yHoca, Xonecrepona go 300
mg THEBHO 1 IITO Marbe XMUAPOTeHM3MPAHNX MaCTH; Orpa-
HudeH yHoc nrehepa u conn) [16, 17].

Vicnuranuun natepserTHe rpye (MI') ¢y enykoBaHu
y Beau ¢ GpU3UYKOM aKTMBHOLINY, ICXPAaHOM 1 CMambe-
EM Te/leCHe TeKIUHE U 1bIX0Ba (U3MIKa aKTUBHOCT je
Haprnegana. CBU Cy MojefMHAYHO 61V OXpabpuBaHMU fia
je mpuxBare ¥ OCTaHY PM3UYKM aKTUBHM (MHCTPYyKLUje
TOKOM YMTAaBOT MICTPa)KUBabha, II0CeTe HYy TPULVIOHUCTH U
exapy, TenedoHCKe KOHCYITalje 6es orpaHuyera). Vc-
nuraHuiy koutponte rpyme (KI') umanu cy crangapauu
TpPeTMaH, OJ/Ia3M/IN Cy PeIOBHO KO JieKapa 11 61 yIo-
3HATM C IPUPOZIOM 000/berba KOje HOCH PU3UK, TOTpeboM
3a IPOMEHOM CTI/IA KMBOTA 1 YTUIIajeM THX IIPOMeHa Ha
eHepreTcKu OamaHc.

IIperneny, nabopaTopujcke aHa/MI3e 1 AHTPOIIOMETPHj-
CKa MCIIUTHBAmba Cy 06aB/beHN Ha IIOYETKY UCTPAXKIBADA,
Te II0CIe 1Ba Mecella, IIeCT Mecely U TouHY faHa. TokoM
usBobema cryauje HUCY npuMeheH1 HEIIOBO/BHY ePEKTI.

3a yrBphuBame cTeneHa yXpambeHOCTI HCIIUTAaHUKa KO-
puinhena je knacudukanuja npema npenopykama Caet-
CKe 34paBCTBeHe opranusanuje [18, 19].

JIBovyacoBHM OpayHM TecT onTepeherma IMyko3oM (eHTI.
oral glucose tolerance test - OGTT) usBeneH je U OLeHEH
npema Kpurepujymnma ADA 1 WHO/IDF u3 2006. rogu-
He [8]. IIpema wuma, IGT je cTame TOmepaHLnje TTYKO-
3e Kajja je IIMKeMMja HaTalTe Mama of 7,0 mmol/l (126
mg/dl), a mocne 120 munyra Ha OGTT usmeby 7,8 u 11,1
mmol/l (200 mg/dl).

KonnenTpanuja ykynsor xonecrepona (TC) u rnykose
oppebuBana je craugapgaom MetonoM End-point-CHOD-
PAP Randox, tpurnmuuepuna (TG) cTaHfapgfHOM METOTOM
GPO-PAP, HDL-xonectepona (HDL-C) cTaHTapgHOM Me-
togoM PAP y cynepHaTaHTy, HaKOH NpeLMUNINUTaIje ca
fekcTpaHdocdoBonppaMaToM 1 MaTHE3UjyM-XJIOPUOM,
a KoHueHTpanuja LDL-xomectepona (LDL-C) nHAUpPEKT-
Ho momohy @pupesannose (Friedewald) popmyre, ko-
jarmacu: LDL-C =TC - TG/2,2 - HDL-C. Ha ocHoBy fi0-
OujeHNX BpeTHOCTU M3PAYyHATH CY MHAMKATOPK aTepo-
retor pusnuka: ogaoc TC u HDL-C (TC/HDL-C) n ogHOC
LDL-Cw HDL-C (LDL-C/HDL-C).

Pesynraru cy npukasanu tabemapHo u rpaduuky. Cra-
TUCTIYKO OIJCHBAaIbe YK/BYYIIIO je Mepe LieHTpa/iHe TeH-
JIeHIMje: BapujabMINTeT CTaTUCTUYKE Ceplje, MHTepBal
Bapujaluje, apUTMeTUIKY CPeIMHY 1 CTaH/IapfiHY HeBU-
jarujy. 3a ucnuTUBabe 3HAYAJHOCTH pasiuKe obemexja
kopuinheHn cy: yHUBapujaHTHe MeTOfe, HellapaMeTpHj-
CKJ TECTOBY U T€CTOBM IPOIOPIHje KOJ aTpuOy TUBHUX
obenexja (x>-tecrt, Tect nmponopuuje). Ilapamerprjckum
tectroBuMa ANOVA aHanmu3MpaHa je 3Ha4ajHOCT pasymKe
BapyjaHCK IPOCEYHUX CpefbuX BpefHocTH. [TapameTpnj-
cka obenexja cy aHanusupana 1 CTyIeHTOBUM [-TeCTOM
(3a mopeherbe 3HAYAJHOCTH pas/IMKe IPOCEUHNX CPEbIX
BPEHOCTH). 3a UCINUTUBAIbe KPeTama MapaMeTpUjcKIUX
obernexja kopuirheH je mMHeapHU TpeH  3a nopebemwe of-
Hoca usMeby iBe u BuIlle Ipyna HyMepUYKNUX MOfjaTaKa.
CraTuctiuka obpazia u aHanusa ypahene cy y mporpamy
SPSS ver.13.0.
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PE3YJITATU

Ha moueTky cTpakuBama iBe I0CMaTpaHe TPyIIe MCINU-
tanuka (VI u KT') 6ure cy yjegHaueHe npemMa BpefHOCTH-
Ma aHTPOIIOMEeTPUjCKMX MoKasarterba (BMI, 06um cTpyka)
" moKasaTe/ba MeTabommsma (rmukemuja Ha OGTT, TC,
HDL-C, LDL-C), wito je mpukasaso y Tabemn 1.

TokoM jefHOTOAMILIbET UCTPAXKMBaba IPOMEHNIE Cy
Cce TelleCHa TeXXVHA UCIIUTAHNKA U BPETHOCTU aHTPOIO-

Ta6ena 1. OcHOBHa o6enexja UCMUTaHUKA VHTEPBEHTHE 1 KOHTPOJTHe
rpyne Ha NOYeTKy UCTpaxMBakba

Table 1. Base-line characteristics of the subjects in the intervention and
control group

MHTepBeHTHa KoHTposHa
rpyna rpyna
Opanvike NcnuTaHmKa )
Characteristics of the subjects Inte;r:/:l?;lon Cgorr;tjrgl
(N=30) (N=30)
Mywiku (6poj) 0 0
Mon Male (number) 17 (56.67%) 10 (33.33%)
Sex YeHckm (6poj)
Female (number) 13 (43.33%) 20 (66.67%)
Crapocr (ropuke) 52.747.7 52.87+6.62
Age (years) T R
WHpekc TenecHe mace (kg/m?)
Body Masse Index (kg/m?) 28.54+2.94 29.9+5.47
O6um cTpyka (cm)
Waist circumference (cm) 96.86+7.12 97.5%8.22
Mmukemuja Ha OGTT (mmol/l)
Plasma glucose OGTT (mmol/l) 8.65+1.41 8.63+1.34
YKyMHW xonecteporn
Total cholesterol 7.08+1.63 7.01£1.42
LDL-xonecTepon
LDL cholesterol 5.24+1.45 4.98+1.34
HDL-xonectepon
HDL cholesterol 1.36+0.46 1.35£0.34
Tpurnuuepupu 2.69+2.42 2.51£2.45
Triglycerides

MeTPUjCKUX U I0Ka3aTe/ba MUIMIHOT cTaryca. Vcmura-
Hyuu UT usrybunm cy 7,52+3,67% TenecHe TexxnHe (Ha
nouetky crynuje BMI je 6uo 28,54+2,94 kg/m?, a Ha xpa-
jy 26,33+2,26 kg/m?), a ncnuranuuy KT 4,52+3,08% (Ha
nouetky crypuje BMI je 6uo 29,9+5,47 kg/m?, a Ha Kpa-
jy 28,50+3,94 kg/m?). BpenHoCTI IIOKa3aTe/ba IAINFHOT
cTaTyca y obe rpyrie Ha OYeTKY MCTPaXKIBarba 1 Ha KOH-
TPOJTHUM IIperiefiMa IpyKazaHe Cy y Tabemu 2.

Ha nouerky ncrpaxnpama mpoceyna pefHoct TCy
UT 6una je 7,08+1,63 mmol/l, a y KI' 7,01+1,42 mmol/l,
6e3 cTaTuCTNYKY 3HadajHe pasnuke Mehy muma (Tabena
2; Ipaduxon 1). [Tocre 12 mecern mpoceyna Bpegaoct TC
y UT 6una je 5,78+1,09 mmol/l (cMamuma ce 3a 18,36%),
ay K 6,29+1,21 mmol/l (cmamuna ce 3a 10,27%); HUBO
TC ce y T cratuctuuky 3HavajHo cHusmo Hero y KI, u
to 1,8 myTa (p<0,01).

Ha nodeTky nctpaxxusama mpoceuHa BpefHocT LDL-C
y VT 6una je 5,24+1,45 mmol/l, a'y KT 4,98+1,34 mmol/I,
6e3 cTaTuCTNYKY 3Ha4dajHe pasnuke Mehy muma (Tabema
2; Ipadukon 2). Ilocrme 12 Mecenn mpoceyHa BPeFHOCT
LDL-C y WT 6una je 3,81+1,03 mmol/l (cmamua ce 3a
27,3%), ay KI' 4,31+1,35 mmol/l (cmamuna ce 3a 13,45%);
H1BO LDL-C ce y UIT' cTaTuCTMYKM 3HAYajHO CHU3YIO HETO
y KT, u o gBa nyta Bumte (p<0,01).

Ha noueTky uctpaxuBama nmpoceyna BpefHoct HDL-C
y UIT 6una je 1,36+0,46 mmol/l, a'y KT 1,35+0,34 mmol/I,
6e3 cTaTuCTNYKY 3Ha4dajHe pasnuke Mehy muma (Tabena
2; Ipadukon 3). Ilocrme 12 Mecenn mpoceyHa BPeTHOCT
HDL-C y UT 6una je 1,62+0,67 mmol/l (moBehana ce 3a
19,12%), a y KT 1,33+0,17 mmol/l (cmamuna ce 3a 1,48%);
0Ba pas/uKa O6ma je CTaTUCTUYKM 3HadajHa (p<0,05).

Ha noverky ncrpaxunsama npocedyna spegaoct TGy
T 6una je 2,68+2,42 mmol/l, ay KI 2,51+2,44 mmol/l, 6e3

Ta6ena 2. [poceyHe BpefHOCTY NMoKasaTesba MeTabonnsma NUNMAa KOA CnnTaHrKa ca IGT TOKOM jeAHOroauLbe CTyauje
Table 2. The average values of indicators of lipid metabolism in subjects with IGT during one year planed intervention

MNoka3artem lpyna MoueTtak 2 meceua 6 meceumn 12 meceun
Indicator Group Start 2 months 6 months 12 months

MHTepBeHTHa .
YKynHI XOnecTepon Interventional 7.08+1.63 6.80+1.55 6.29+1.22 5.78+1.09
Total cholesterol

RoHTpanka 701142 6.8141.27 6.43+1.33 6.29+1.21
LDLxonectepon fluTepBenTHa 5.24+1.45 4.79+1.28 4.40+1.22 3.811.03*
LDL cholesterol

Eg:IPO?nHa 498+1.34 4.83+1.30 4.53+1.46 4.31£1.35
HDL-xonecrepon fluTepBenia 1.36+0.46 1.39+0.30 142+0.28 1.62+0.67*
HDL cholesterol

ROHTPanKa 1.3520.34 13620.32 1.35£0.26 133£0.17
Tpurnnuepuan K\:;f\’/)esnet?g:gl 2.69+2.42 2.30+1.20 1.99+0.82 1.77+0.61*
Tryglicerides

7 KonTpantia 2.51£2.45 2.41£2.10 2.33+1.95 2.25+1.65

NHTepBeHTHa .
YkynHu/HDL xonectepon Interventional 5.43%114 4.94+0.95 4.50+0.85 3.77+0.87
Total/HDL cholesterol

KoKTpantia 542129 5.211.34 4.89+1.08 4.75+0.84

NHTepBeHTHa .
LDL/HDL xonecTepon Interventional 3.99+1.01 3.46%0.77 3.15+0.87 2.47+0.67
LDL/HDL cholesterol

Eﬁﬂ{ﬁﬁ"”a 3.84+1.11 3.68+1.19 3.42+1.03 3.23+0.89

* CTaTUCTUYKM 3HaYajHO
* statistically significant
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I'padukoH 1. Cmarberbe (%) HMBOA YKYMHOT XOnecTeposna Kog UCnuTaHuKa
ca IGT ToKoM jefHOoroauLtbe CTyanje

Graph 1.Reduction (%) of total cholesterol level in subjects with IGT du-
ring one year planed intervention

CTaTUCTMYKY 3HaYajHe pasimnke Meby muma (Tabera 2; Ipa-
¢uxon 4). [Tocne 12 meceru mpoceuna Bpegnoct TGy YT
6una je 1,76+0,61 mmol/l (cmamuna ce 3a 34,2%), a y KT
2,24+1,65 mmol/l (cmamwnna ce 3a 10,4%); uuBo TG ce cra-
TUCTUYKY 3Ha4ajHO Buire cHusno y YT uero y KT (p<0,05).

Ha nouerky ncrpaxmnsamwa spegaoct TC/HDL-Cy UT
6una je 5,43+1,14, a y KI' 5,42+1,29 (Tabena 2; Ipapuxon
5). CTaTuCTHYKY 3HaYajHe pasiuke Huje 6110, anu je y
obe rpyIe Benu4MHA OBOT OfHOCA 611/1a MSHAJ IPEIIOPY-
YyeHe ropie BperHocTH (4,25). TokoM CTyaMje BpeRHOCT
OBOT OfjHOCa ce cHiKaBana (Buie y VIT), na 6u nocre
IIeCT Mecely 6Ia Ha TPaHMUIIM CTATUCTIYKE 3HAYAjHOCTH
(p=0,007). Hakon 12 meceru Bpegnoct TC/HDL-C y UT'
je 6una 3,77+0,87 (cuusua ce 3a 30,6%), a y KI' 4,75+0,84
(cHusmna ce 3a 12,36%); oBa pasynuka Oua je CTaTUCTUYKN
3HaydajHa (p<0,0001). ¥ VT ce Bpennoct TC/HDL-C cma-
BbIIa IBa ¥ 1o nyTa Buile Hero y KI, Tako fa je Bennyn-
Ha oBor nHpekca y VI mocne rogyHy faHa ocTasna y OKBU-
puMa pedpepeHTHIX BPEJHOCTIL.

Ha moueTky nctpaxkuama BpegHoct LDL-C/HDL-Cy
VT 6mnaje 3,99+1,01, ay KI' 3,84+1,11 (Tabena 2; [padu-
KOH 6). CTaTMCTMYKY 3HaYajHe pas/iuKe Huje Ouio, ann je
y 06e rpyIie BeM4uHa OBOT OZHOCA O11/1a MI3HAT, [TPEeTIopy-

I'padukoH 2. Cmatsetbe (%) BpegHoCTH LDL-xonectepona KoA NcnuTaHuKka
ca IGT ToKkoM jefHOroAguLtbe CTyanje

Graph 2. Reduction (%) of LDL cholesterol levels in subjects with IGT du-
ring one year planed intervention

4yeHe ropibe BpegHocT (2,9). [Tocne mect Mecery pasnu-
ka Meby rpymama 611a je Ha TPaHMIM CTATUCTUYKE 3HA-
gajaoctu (p=0,07). Haxon 12 meceru Bpegroct LDL-C/
HDL-C y UT je 6una 2,47+0,67 (cHuswa ce 3a 38,1%), a
y KT 3,2340,89 (cHmsuna ce 3a 15,9%); oBa pasnuka 6una
je crarmctmuky 3HavajHa (p<0,0001). Y U ce BpegHOCT
LDL-C/HDL-C cmamuna 2,4 nyTa Buiie Hero y KI, Tako
Ia je Benmu4uHa oBor nHypekca y VI moce rognuy gaHa
OCTaja y OKBUpUMa pedepeHTHUX BPeTHOCTH.

ANCKYCUJA

Y HalieM MCTpakiBalby OU4eKMBAJIO Ce [ja UCIUTAHULIN
usrybe Ha Te/lleCHOj TeXXWHI, I1a je IOCTaB/beH LWb Jja ce
TOKOM 12 Meceny, KOJIMKO je CTyAuja Tpajaa, JOCTUTHE
rybutak op 5%. Vicimranuum VT y mpoceky cy cMamum
TeJIeCHY TeXUHY 3a 6,62+4,09 kg wmu 7,52+3,67%, a uc-
muranniy KT 3a 3,93+3,63 kg wnu 4,52+ 3,08%. OxBup-
HO IOCTaB/beHM Iub ocTBapeH je y VI, mok y KI' Huje.

JenHOTOMVIIIA MHTEPBEHTHA CTYAMja, MehyTim, loHe-
J1a je IIpOMeHe y BpeJHOCTIIMA [T0Ka3aTe/ba MeTabomsMa
JIUINJA ¥ aTePOTeHMX MHTEKCa.
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I'padukoH 3. MpomeHa BpegHocTv HDL-xonectepona (%) KOA NCnuTaHmKa
ca IGT TOKOM jefJHOTOANLHbE CTYANje
Graph 3. Change of the of HDL cholesterol (%) level in subjects with IGT
during one year planed intervention
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I'paduKoH 4. [pomeHa HUBOA TpurnLepraa (%) Koa ucnuTaHmka ca IGT
TOKOM jefjHorofjuiibe CTyanje

Graph 4. Change of the triglycerides (%) level in subjects with IGT du-
ring one year planed intervention
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IpadukoH 5. [poceyHe BpegHOCTN OJHOCA YKYMHOT Xonectepona n
HDL-xonecepona Ko ucnuTaHunka ca IGT TOKOM jeaHOroaunLLbe CTyavje
Graph 5. The average value of total cholesterol/HDL choleserol ratio and
movement trend in subjects with IGT during one year planed intervention

Ha moveTky ucTpakuBarma Koj UCIIMTaHUKA 00e Tpy-
e yrBpheHa je xunepxonecreponemuja, am meby rpyma-
Ma Huje 611710 CTaTUCTUYKM 3HAYajHe Pas/IiKe Y IPOCETHO]
Bpennoctyu TC. Ilocme 12 Mecelyt BpeJHOCT OBOT ITapaMe-
Tpay VI ce cTaTMCTHMYKY 3HAYAjHO BUIIIE CHM3M/IA HETO Y
KT (3a 1,8 myTa), anu Huje ZOCTUIIA IPETTOPYIEHY BpeX-
HocT (<5,0 mmol/l). [Jpyre cTynuje cy mokasarne fia je ry-
6uTax TenecHe Texxune o, 10% cumsno u HuBo TC 3a 10%
[22,23]. Y HalleM MCTpaXKBakby IyOUTAK Te/IeCHe TeXN-
He off 7,5% cmam1o je HuBo TC 3a Buite o 18% y UI, ok
je y KI' mocturnyro cmameme Husoa TC o 10,27% ys ry-
6UTaK TelleCHe TeXXIHe Of CKOpo 4%.

Hucnunupemuje cy jenan ox dpaxTopa koju yBehasa pu-
3UK 3a AujabeTec THUI 2 U 3aXTeBajy aKTUBAH IIPUCTYII ¥
yTBphuBamy crama riukoperynanuje (OGTT npe 45. ro-
nuHe y oppebennm nnTepBanuma) [24]. Perymucame Hu-
BOA NI 3HAYM ITPEBEHIINjY KACHUX, TOCEOHO Kapau-
OBaCKy/IapHIX KOMIUIMKaIja fujabeteca, 6ynyhu fa cy
TC, a mpeBacxonuo LDL-C, He3aBucHM paKTOPK pU3MKa
3a KapAoBacKyIapHa 06osbemba [24].

ITpomene BpepnocT LDL-C nocne 12 mecenyu y ogHO-
Cy Ha mo4eTHNU HUBO y obe rpyte (y VIT 3a 27,3%, a y KT
3a 13,4%) mmokasase Cy CTaTUCTUYKY 3HAaYajHE pasiuKe.
Mnak, H1 y jeflHOj TPyIIM HUje JOCTUTHYTA IIperopy4YeHa
BpeRHOCT OBor mapamerpa (<3,0 mmol/l). Heke ctynuje
Cy IoKasaJie fia ce 'ybMTKOM TerecHe TexkuHe of, 10% mo-
cTioke cHbKere HuBoa LDL-C op 15% [22, 23]. Y Haiem
UCTPKUBalbY IyOUTAK Te/leCHe TeXUHE 0ff 7,5% CMambIo
je HuBo LDL-C3a 27,3% y UT, mrto je Behe cHIbKeme Bpef-
Hoctyt LDL-C Hero TC npu UCTOM I'yOUTKY TelleCHe Te-
XKIMHe 11 TOCe6GHO je 3HaYajHO Kafla ce MMa y BULY Kapau-
oBackynapuu pusuk. LDL-C je He3aBuCHM PAKTOP pU3H-
Ka y KapA1oBacKyIapHuM forabajuMa, 1a ieroBo cMarbe-
e off 1 mmol/l cmamyje pusuK off pa3Boja KapAMOBACKY-
mapHux 6omectn 3a 36% [25].

®usnyka aKTMBHOCT fleTyje Ha HEKONIMKO K/byYHMX €H-
31IMa, Kao IITO Cy JIMIONPOTENHCKA INIIA33, XeaTNIHa
JIUIIasa ¥ TPAHCIIOPTHM NPOTENHY eCTepa XOJlecTeposia
[26], Te Tako cHMKaBa HMBO TpurInuepuaa, VLDL-xo-

IpadukoH 6. [poceuHe BpegHocTy ogHoca LDL n HDL xonectepona Kog
ncnuTaHuka ca IGT TOKOM jeHOrofuLtbe CTyanje

Graph 6. The average value of the LDL/HDL cholesterol relationship and
movement trend in subjects with IGT during one year planed intervention

necrepona, TC u LDL-C y cepymy, a sHadajHo moBehasa
BpenHocT HDL-C.

I[Tpoceune BpegHocTt HDL-Cy VIT' u KT 6une cy y okBu-
p¥Ma KOju ce CMaTpajy IPOTEeKTUBHUM, /M CTATUCTUIKN
3HavajHe pasnuke n3Meby rpyma Huje 61y0. [Tocre 12 me-
cernt BpegHoct HDL-C y UT ce yBehana 3a 19,12%, nox
ce y KT cmamnna 3a 1,48%, 1 oBa pasinka 6uia je cTaTu-
CTHYKM 3HaYajHa (p<0,05). Y3 ry6uTaK TemecHe TeXHe Off
7,5%, pesyntatu octBapenn y VIT' nucy y cknapy ¢ Hamasu-
Ma IPYTUX CTYAN]a, y KOjuMa je ca TyOUTKOM TeleCHe TeXM-
He off 10% ycTaHOB/BeHO ToBehame HDL-C 3a 8% [22, 23].

TokoM aTepocKepoTMYHOT IIpoIleca /iBa I7TaBHA TUIIA
JIMIIONPOTENHA Jeyjy CympoTHO [26]: LDL-C goHocH Xo-
JIECTEPOJI U3 jeTpe Y OCTajIa TKMUBA 1 3aC/Ty>KaH je 3a Jero-
31Te Y KOpOHApHUM aprepujama, ok HDL-C o6pHyTUM
myTeM ocnobaha xomecTepon us opraHusMa 1 1Ma 3aIITUT-
HY YJIOTY Y OFHOCY Ha (GYHKIU]y eH/IOTeNIa U BbeTOB MHTe-
TPUTET, UHXNOUPA afiXesNjy KPBHUX eleMeHaTa, CMakby-
je arperanujy TpombounTa, Koarynanujy u ¢ubpuHonmu-
3y 1 ¥IMa aHTMOKCUAATHUBHO JejcTBO [26]. IloBehare Hu-
Boa HDL-C, y3 cMameme HUBoa LDL-C, MoXe ce IIOCTH-
hiu mpaBMITHOM MCXPaHOM U PETOBHMM BEXXOameM, LITO je
[I0Kasasa MeTaaHamusa 60 KOHTPOIMCAHNX CTyauja [27].

Ha moveTky ucTpakuBama Koj UICIIMTaHUKA 00e Tpy-
e yrBpheHa je xuneprpurmmiepuiemuja, anu Mehy rpy-
IamMa Huje 6110 CTaTUCTUYKY 3HavYajHe pasiuKe y Mpo-
ceuHoj BpegHocTu TG. ITocne 12 Mecenyt BpeIHOCT OBOT
napametpa y VI' ce cmamuina 3a 34,2%, a y KI' 3a 10,4%,
IITO je 6VM/I0 CTATUCTUYKY 3HAYAJHO Pas/IMINTO, A/l He-
TOBOJ/BHO Jla ceé IOCTUTHe HopMaHa BpefHOCcT TG. OBu
pe3ynTaTi Cy y CKIafly ¢ HajasuMa Apyrux cTynuja [22,
23], re je rybuTak TenmecHe TexxuHe ofi 10%, mpemya He-
mto Behu Hero y Hamoj VT (7,5%), Morao fja cMab HI-
Bo TG 3a uak 30%, mTo je Hajpeha mpomeHa Mebhy enemen-
TUMa JIMIUJHOT cTaTyca.

[TprMermeHNM porpaMoM GusIIKe aKTUBHOCTH, IIPO-
MeHaMa Y MCXPaHM U APYTUX CeTMeHaTa IOHallaka Koju
YTUTy Ha eHepreTcKy 6aaHc TOKOM 12 Mecery HOCTUTHY-
Te Cy IpOMeHe IMINUIHOT CTaTyca KOf MCIMTAHMKA Hallle
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CTyZnuje, 4nMe je foOujeH MOTBpIaH OATOBOP Ha MCTpa-
JKUBAYKO MUTame y Besu ¢ MoryhHouhy no6ospurama mo-
Kasaresba MeTabOMMIKe KOHTpoe. VI y cTymuju puHCKUX
aytopa [28] yrBpheHe cy mpoMeHe MMINMIHOT CTAaTyca Ha
Kpajy IpBe ToiMHe UHTepPBEHLMje — CMabere HuBoa TC
u TG, te nosehamwe Bpennoctu HDL-C, anu 6e3 cratu-
CTMYKE 3HAYajHOCTH.

Ha nmouetky nctpaxkusamwa Bpegunoctu TC/HDL-Cy
VT n KT 6usne cy cnudHe u U3HAJ IpenopydeHe ropmwe
BpenHocTH (4,25). [Tocne uiect Mecery pasnuka je 6mia
Ha TPaHMLM CTATUCTIYKe 3HavajHOCTH (p=0,07), a mocre
12 mecenn Beh ce 3HayajHO pasnukosata usMmeby rpyma
(p<0,0001). Y VT ce BpegHOCT OBOT OFHOCA TOKOM TOIM-
HY filaHa cMamua 3a 30,6%, a y KI' 3a 12,36% (nBa n 1o
nyta Buie y VI Hero y KI'), Te je BpeGHOCT OBOT MH/IEK-
cay UT 6una y okBupuma pedepeHTHNMX, oK y KT Huje.

Ha nmouetky uctpaxxupama BpefHocT LDL-C/HDL-C
y VIT u KT 6ure cy cnndHe u M3HAJ IperopydeHe ropime
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SUMMARY

Introduction Physical activity and healthy diet, as lifestyle fac-
tors, are essential components in the prevention of chronic non-
communicable diseases. Impared glucose intolerance (IGT) is
an independent cardiovascular risk factor. Dyslipidaemia is a
cardiometabolic risk factor for the development of type 2 dia-
betes mellitus.

Objective The aim of the study was to investigate the influ-
ence of moderate physical activity of plasma lipoprotein indica-
tors in high-risk subjects for diabetes mellitus during one-year
planned intervention.

Methods We randomly assigned 60 overweight subjects with IGT
aged 30-60 years. The subjects were divided into intervention
group with 30 subjects, who were intensively and individually
instructed on weight reduction, nutrition and increased physical
activity, and control group with 30 subjects, who were counselled,
as standard, on nutrition and increased exercise. Total cholester-
ol (TC), LDL cholesterol (LDL-C), HDL cholesterol (HDL-C) and tri-
glycerides (Tg) were measured at the beginning of the study, and
at 2 months, 6 months, and at the end of the study (12 months).

MpummeH « Received: 19/07/2010

Results Compared to the beginning of the study, after 2 and 6
months there was no statistically significant difference in serum
lipid values. After 12 months, the average values of the measured
lipid levels in the intervention group decreased by 18.36% for TC,
27.3% for LDL-C, and 34.2% for Tg (compared to 10.27%, 13.45%,
and 10.4%, respectively in the control group). Value of HDL-C
in the intervention group increased by 19.12%, and decreased
in the control group by 1.48%. Total/HDL-C ratio was reduced
by 30.6% and LDL-C/H by 38.1% in the intervention group
(compared to 12.36%, and 15.9% in the control group). After
12 months, significantly greater decrease in TC (p<0.01), LDL-C
(p<0.01) and Tg (p<0.0001) and significantly greater increase in
HDL-C (p<0.05) was detected in the intervention group com-
pared to the control group.

Conclusion Plasma lipoproteins can be significantly decreased
by changes in thelifestyles of high-risk subjects during one-year
planned intervention.

Keywords: physical activity; lifestyle factors; cardiometabolic
risk factors; glucose intolerance; dyslipidaemia
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