alis

-

A0 ¢S

Ol pd 2lie 9 3250393 338 aleo
i) ket (033 = (il Slodd g (S i gl 8K
(YFAR 15) VPR 2 VVE Glrasiuo o (50, lowd codjlg3 (52,90

M}M @ﬂcla.aﬁo.mls‘,s Lg‘aﬂb @'AJ\EA@J.J}‘
Jus & 5 Jls 065 53 CRP

Toalnsyaa bl S0 g om 9 saie S0 SIB LeBT waa S0 M ol ] Sy

5 oS (58Sl (Y (1B puose i 55 sl ¢ S e 53 85 S (Y (0l gs (S psle o251 ()

QK.:Z;I‘J ‘é.a.:b:)g LSQAS.:Z;I‘J ‘63\9"\9:‘53& QJ; (‘p 5:)5‘).4 O“).QS AA‘J L;AL| J‘:)T a&i&‘d (L;A.:L‘}JJ ‘5‘915
e-mail: anamazi@tums.ac.ir g5l el 30 ()0 S pole sl&aaly

s S

-

Jites 55k 4 (CRP) C (gouias 2815 g 9 (HOYS) tiamms sop e ol KL (6w pebine 351 10020
WOl bl e Lo KL ol Olajas Ol ks ol (b ol ol jo (35,8 = ol Slagg)lom s Rl351 L
Pl s 5l s el a3 lEL OB 53 Soke oU oS (slepls maslie o jed 3l e (F98m B sl b
55090 39 Jlb s 5 U UL 3 CRP 5 it gon Cle p Sdeoli s (glopls maglio opod 50 (gamalia
VPO/AE /RS (p S kS OVANEUA Oy o35 b YIVFEP/A o o Kle L) 05 (sameiils FY tba iy,
DS fSIom 5 YE/EVEO/N Oy g de)s o fap p S 5kS) VVVFEYNN Oy o35 saled fn il
N5 JolS B 5 a8 (0 035 p S ohS o I3l & aids » & Jee) YA/SO £0/FY (VO2Max) b pae
WONE) oo Jlb b (5 A CAC) dals JUd (A CAE) o Jlab 635 5ler 53 (ol &y 30 4 sy
Vo el 1) el s glo pls aslie o ped 0555 o la g sesl i B 1S (B VNG uals Jled b 5 (&
Cobe sl pls (feslin ol gaslip Ln Sl Sl S s p g A 50 59, 0wl ¥ dsb o (el Al
S TF S b O g ey )k Bl (S et g5 Oy sk A vy DS sl ) o
Mot 1SS S T0Y 4 e DAS ps gutin 3 4 Iyl a3 IS5 N0 Leyss ¥ s (ARM) ity IS5

(o Gtk o BT 5 e sl FA 5 i il Bl ol e gl pasls ple .cdl il (IRM)
P95 b s god NS (5551 o CRP 5 it 3o (6 50311 (gl 3 L3 5 ol sl Il 0 g5 (gl g
e o CBS (25 B 0955 Gamslhe 53 Akl LA (6,051l K f g 5 8 g0l 55, b CRP 5 HPLC
o el 53 3, Iy (6mi JUb e 5 LRl U 5 slaes S 45 CRP 3l jials ey 8 gaen o
P &S Ay 4 g S (P=2/0V) CRP 5 (P=2/AY) s gok 1348 L3 gre O3 (245
5385 e 4 063 53 (Fa o= (o slaisslem ) 6K s S Ol 4 N5 e Stesli S lopls e glie

2% 0kl ol Bl pl (SN goed 52 45 258 0 4§ Araler S W1 shie

ANNNTA i dBe s 53l - AA/NVY/O aadal sy 5o - AMAIYY tddlie sl 5o



AT o oF (soulad cpa2ls5 (o050 Gyl pugdostin g juyi19s3 32£ galas Ve

OGBi0s & s Gal ks GO os canl ) ssa e
ol oasaily 5 wad glacallad 5 (5555 ol s
camal Ga e w0l (SolSe (15 Ly 558 1 SOu0 Ghae
Mg oS gl ol sel WIS e wad Sace
slo 7 4S WS oS ohlKan Y eains S e
9 3y dlu AL B P s a8l Hu (Jeglie o el
po Ofengas A e b 05 ol

AR

N R R
Blal sl 5 Gla JLaShs wldl o 1y Gadsy ) (b
OLES AYAS Jla Lu o1Kaa 5 Bd8a " aas oo (ralS 5
el Gia VY cue 4 Jeglie slag s alasl < wials
Jlo 5o ol Tpiiee ol LS s hals
Voot 4) caedils eglie (ppa 4 0 S GEHIK Y
TNF- 5" IL-6 aal g5 (2al€ diels andl oL o (s
case CRP Ly jae (Al Mosd o Lonwgige Lo
S~ slagslan 5 33551 GualK 5 Kok
e 580 a5bo0 oS oledbl ks Sl o Ves S e
» oaesl S slosls Feslie apd o35 4 (Feslie
Al seage Sl 5 (Basem B slageals
O30S paa 5 e s ulial s (Fe e 35S w0
D3 o glys (BB Hu ol el il il glallan 3
oo e » oueslS glols (Seglie Gy
09 G208 (el V) ia Y C3lais CRP 5 (i gan
Sl ()l 53 028 el (A5 Ho (Jlad sue 5 Jlad G5
able 5 ouesli S glo by o glie (pyad 8,50 S oS

wola 586 Jlad e 5 Jlad GBS pses CRP 5 (alicnsis san

Lagshg,y 9 9lse

0 aSHd 4 glaaddle gl Olsalid S e

0 dmaad @ deld Gas beadils G so Ghasls
bl gls Glie 31 S0 olugs anly oMl alT o&asly
Ll i oS gul bl o S eSS, (S aleMl (548 5 oS
ook s ol W Dl aalllae 4 ousss sl b a3Y

iv- Vincent KR et al (2003) &Vincent HK et al (2006)
v- Phillips

vi- Interleukin-6

vii - Tumor necrosis factor-a

douds

Otfieusen gan diile ola LS o £ shaes (il 33

S 55 5 (CRP) C (s 8815 0 5 5 (Heys)
ol LS, (Bsse - (ol slaggslan sha (il 555 b
doa 5 guaaie (a5lee e Heys oaulsue plac
— ol saaie SIKhe 5 gy Dt Ol sT
ol (38 J e sSee K 58 o) & sl (S50
G 33) ras (BaIS Tl o ISV G £ (5ol
B0e — 2l Solsa SO Glhee 4 0l 55 o0 Galiensis goa
Sae e g Gl 53] oS sud € (S50 4 S
oba Jelse) LapSeS 5 oS phe ol
e 5 8 Gl a s 5o 1) (Sl 55T SIS 52
S GBlB8l e s oSl 5 JLbpul ] (8538

Posd o Seseml slagsles

=

o slassh
S5l Was wads 5 Fuoe psabsnl 5o i gea
O Jlis @y o 3aaSt o] sladlSoaly wl s Gaalsl 31
olis wan gladallae el Ll G sulannSI oy,
weald CRP (35,0 — i Sulga o Sy 5o S wlsals
Sinl33l € 08 G "M e TLDL-C 4 ey (5535 53
TS @S L S SOk ST Sk edls ol
able 5 55 Jelse 31 (S P callas 5 (B0,
case Plawa cullad ol o CRP 5 Gaiicunis san
s g Bl S sdipe plaaadisn sudl G
ool sl LS, Gl 5o 0 31 i gad aad glie
S oaeail slagy,s adl Gdls (g ieaae (8 pduls)
Jiad 5 05T sladlSaol, b abilis (gl 1) s bl s
nleS) Gusianl Ca e w530 5 280 oo (RAIS () 55uS)
L sie cas b lag s s bgisss o Jla 5o s e
SlaeSIBT phs 5 PSSl ool alg e
5 T 0 (0eSEE e mla) 1 (S5l
cullad aue sk 31 ans (aalS 1y BlSt Gusind g3
Soliae Bal38) ca go T aladl o cagane by Sleva
0Bore 53 b el 5 u gl pe (pdulas) oyt

slagiassy sl

\

L€ L i)

i - Homocysteine
ii - C-Reactive Protein
iii- Low Density Lipoprotein Cholestrol



WA P (ol g 9 (b g\ () o ICan 5 (il a5

Sl cose © O cdy y oody (a0l Ble
eloli i 5 50 LSSV L e ¥ o (aK)
oual 5A G dBS0 Y 5 ciw HA Gu ddls ) cald il
Lo G S 70 4 Sadh a0 (s GhA 5 g (sK5)
b s glageals sle s @il (il (IRM)
wsbe 3L

el gt 5 Gl walial alla o s s
oslgen road seoss Ol O uy cel YA 5 (o
dss celo VY 51 Blua B ad Gl pa L Soge)l 5l ad
oS5 Jao & Ll alls 4 5 WS Jae S oo
A celis (g8 gans 5u da yo 58 50 (S0 sa S danl 5o
590 b ond 445 ek s s 0 aladl pus A G
po olulaa gl s 0 o 4 TPM Y-
Soodiyl e3s Busb Lo Jela ase ek 568 el
o S Ble dans A 58 se Ll 5 )
Obos b Ot san 2 b (55106 suns Lol
S el b S yte sans sy S sl By L CRP 5 HPLC
5 Wl 5588 wlinsn SLS calu polaidl oS
SWT L3S cale Hitachi 717 L 5lGT gl o€
Wk (g 5Ss 5l

SLT N L Susly 5 3850 slagaala fuas sl
Lasols cambs mo) 65 (cousy iy sobie o ud suliin] dus s
6l 5 Bsinank iy Ssal S aedl Las < Gu o
soliienl ol (55037 5 Las g S s Gl s uilas (g0
05051 31 LAs 58 (a9 59 e (e 31 Gaal sy ok
03 8 (g Se5ll (slasuiie (srwlio sl 5 Cusan (S
S (15T ANOVA) (uilssls dalas 5 ga3T 51 Las g S oy
rlacs eobel lagsedl (sdan Lo ol suliial Wb
s did K Ll 50 PS4 /00 golu e

Ladasly

o ol YY/VFRY/A w08l (ks La Su gey]
B gs Sle Hlw VFO/A2 /- F 08 5 & S LS 04/AVEA/A G
Sl Spes oSSy O S A ) dsss Lo
Qb (Groad 3 Gm g oty ) Laey S SSE 4 Lo ge)]
) s
G5 688 Y 5 Gy seala ha 5y sladiily el s

e s S Lo asw Gt gad Salyial mh Jeglis

Lok wad w558 Jlad sak g Jlad 658 9 ol
S suliie) aae ¢ oo gae medlw B sl o Jold 09,0
pac olilas 5 g0l Gme aue ala SlE a3,
Jolse 51 (Ao JUES G 5) Gasad ep58 Jsb 5 (Sacls
898 sl pbie Su slagasal aladl aue (S5,
o Jud s S @l pbie Say slagn e alasl (Jladsa
Jeloe s JHUS Hlie 44 a g Jluo Yo=Y Juw sials
osad 5o ids oledll dallas sladil s LIS
bag oo oo wb & gllal 5 el
sals s 5 o) Gl Joadl & wed alsl Lau_’m\}a‘ﬂ
ad K S gaebioula; by gose)] 5l onnas ud
bl oo se 4 kol b saly Glbgls ¥Y s 5 ol @
5 o3 et wald Jld (a3 Jlas o5 S s Lo
9 i sl Shs ol a8 L1 aals Jlisa
b pod Ol Gy G S selald Ho (ARM (s
Ol celi YA o sladpad (soslpan a alasl a3
slagsSeslil 5 aladh (o duala Vo) ol 51 Gu
delse soSeslal ad SIS el Ll Ho ssbss 4y
o sl (por wess O EeS) O S
Laall Jo ¥ o QS5 Ghaien oSy b g3 ('(BMI)
598 (aas ad aladl pga e S H5dS Al YT
Sk oSkl 9515 5 s b (On ) Os
L (Vo2max) &byae O30S Slun Giaies 5 2L
5 (dsew) OSSOl sy Gadus Geedl 51 ol
T 4l b gy e J e
Joli 1 (slaplo o glie o yad (540l Lo Su 50T

G Sl 5 celin S daula 5 (gl 4S dBa Huada 0
Lacpyad u S ol (deada V) 4588 Y Site 44 09 80
chane Lol (gtad ad al Gl 50 555 58 b 5 o
sl pley dadhy o LelKius a0 ok )
Jeal GBS 5l 0 b el Cpl g Ol a0 b
O3S a S sl b cpoad sl o ad el L Gla
Oues 5 oD 58 R8s sy a4 LAIES S8 a Jol
0% s IS e waulgd Lo s Seslie slagn e alasl
ST, Gooes IRM /¥ sud b la Soge)l ol (saiaa
Jola oyl sladiyy 5 sl&ics L gopd weliy wau S

(di_}‘)f‘} ‘C—‘-‘-“-‘i':‘\j b‘\)d (C)“) 6\’.\% :4;5:5.4.“ oHR C_\ls‘);

i -Body Mass Index
ii - Body Composition Analayser



AT o oF (soulad cpa2ls5 (o050 Gyl pugdostin g juyi19s3 32£ galas \\'At

O gan Fal il pha o503 geanlie (Y Jsaa) 5 (P=+/YAY F/0F£-/AF & ¥/AVE-/AV 51 Jlas psal
O ol e S lE usa g e (geniaulis o, CRP Oual (p=+/VYY O/F0£V/A 4 0/AA£V/AA ) Jlad e
Oiicuics gad ol (A5 OB Llga slasy S sl pobin 9 (P = /40) ae Hlafae 4S als olias

.PS'/’O :(P:'/OV) CRPJ (P:’//\Y) Sl u—“A B (:)f‘ C.\.al:\ Ut'ﬂ‘:)'a‘ JLLQ Lﬁ")%: AJ; B CRP

Lao 9,8 Sl ay Lo S0 90T S8l S gas sLaS3a9- ) Jgon

Js Jussalis  Jlad upad U pE a3 Jlad jadsald Lo S

s
YEI¥V£O/ -\ YFIOY£Y/0 YV/YO+Y/4 YV/FEYIV YE/AFLF] ¥ 05057 Gl s
Y0/A0£¥/4 Y5 [02Y/¥ Y#/\£0/\ - YE/ALF/A Y¥/OALD /5 el o B n

-V/ae AN -¥/# ~Y/¥A RVIY: SV P
YAV/VY£Y/Y YA/VA£Y/Y YY/OA£Y/Y YY/YV£Y/Y Y AY£Y/Y Osedl Ll oL s8055 sula
YA/VERY/ YA/VVEY/Y YY/Y0£Y/A YY/YVEY/¥ Y. /aq1Y/Y el L (oesie 2 p SHlS)

o[-F AN -\/¥ <IYA < IVA S uds a0
YAIFQ + O/FY \RV A E3 A1 ¥o/-q24/¥ YV/\O£Y/Y YA/ AY/F ool St 05! yiSlua
\GYAR S ZAT \RIAREATAS FA/FVEQ/A YV/AYY/A YA/AF£E/Y Osedl G 53 sl L) e
WVA A YIY VA Y)Y SN T (4885 5o o S5l

aslsad ul-:-’ J‘)bltu.u‘ Jb&‘ + uﬂi.:l:m G 58 ‘)iJL;.A *

Jlad saldi 9 (3525 09555442 9 (Asdras 59 p Sshis) p s CRP g (sl 13 909 yS20) (aifieasia gad GALEY Jgaa

0905Toms 9 0905 ks ju Jlad jué g

Jlad yué walds Jlad jad o yal Jlas salis Jlad o S S0 jlasl Jal o La yaiis
AL TIAN O/AAEN/AA Y/0Fx- VO AN TYANY Osedl Ll Ciliutis gad
O/FA£N /YA 0/¥0\/4 F/EYE . JAY Y/0FE.[AF Ol e (il Jses,Sue )
1 -/1op¥Y 1 -/ovo- 1 </vyve RVARR (Y OSolie 3YEA
NARETIA 4 VL /Y [0k /eY A EI Y Osedl Ll CRP
NI YR VRZSYA R IYR N YSYR osedT o (g 53 ¢S ke)
T+/-Y¥Y Lefeeyy URYERYA T-/AY0- Silie 3MBAS

03051 3 oo Ol aae GBS | cal s 453 S I o PSH/40 (5l gine o 5 wilendd Lo wolwilics) Glyas) £ Sle a5 oulie *

OsedT O Gy 0 e § 5051 5 Gy e GRIBAI T 5031 5l Gl 0 s



WY P s g0 3 o3\ g oo ISCad 5 (g le ]2

ol aial SIS 50 N sdige (pauluS) Gu il (ualS
soobss Osedliie Olhee OlalB8) wla lajhals
Obsaite Ja3 3018 s (EalD3 o Hu )y Gaileuss gan
Tl SlaI BT caisk Gl sde o Y(SAM)
090k paa 5 ad b eliiul glags a8 sloal G
53 OKa 5 s slagiagsy so LKE, s 5 Jlas ol
VA St b el s ,ed 4588 ¥ 314 Yoo Jla
5 Olesd G35 DS s Olise 5o |, HRmax
553 sl S5 sloal 58B S Y Y Yl 5u"gliSes
$90b) aaa b i A Y 5 OLKaS,s so L oSl
ol NS e 1 OISEE 59w Jlgl o e
pos Ol sad il 8] ca g a0, g 58 (pl S 0l
o Slshan sl Gags sl L € spd
s el ok S5 bLS1 el 5o sl S5k
plasl 531 50 SAM (1alS 5 6 s (ifieiiis ga () saeudliie
ouril Gl Gob 5l s caedils 5 wad slags e
LSl b blie gl pa cundsb (ualS 5 pales)
da¥a 5 (S ol Jlial & 5 9 pdge olsie O 5aaS) ol
ol Ghashy laail b Lash gl Slsaes aae
clagiassy 5o Wb aaa b wad glagy s 5l soldinl
ol 5 Sae
2380508 nalle &S uls plis pala hags b
S oo ol sl Gl s o5a3 855 53 a s CRP
swss glbiadle LB s Jladjue osad 85 S 50 oS
AR O ol us e s Jala sladial (o pen ) 0k
o Lo el 5o eals ool ol K cul T ) S
O 0o S (gloaly o slie (s yad 0,00 S o S 5l )
OSBS (slagia sy (P=+/0V) cuus Hladas olel Ll
s pbie S callad G 1) eolaane 5 GusSae bLS))
o3l wlaa S GBI 5 whasls ol ol slagails
il s (Plasa (Solel 5w 5]lad Jus Sl 5l S
Lha L el slagaals 5 ol che
e 05 4 8 s (Y+#) M se Tl e
CRP ()55 dlial shols Jlas (U5 4 s (anla 55 b
5o onllad o LS, Jla 0ol b 7l 5 o e

Gosals s el sais wnls Lagiasy AL o CRP

iv - S-Adenosyl methionine
v- Bailey et al

vi- Herrmann et al

vii - Mora et al

0509 08 ol Ol Jeela gladiily ganwlis

09 pom Offenuses obile alK 51 Sl lasg S
Opliie 9525 b € ol Jlad e 5 Jlad a3 slasy S
Omiaed owad Sl das (BaK gl ads SIS
On ool ayse Ho sala Guagh sladil seuwlis
a0 505T p s (nfiiesn yad &l il S uls olits o858
Glosls Feaslie  Cpoad soo98 Ko o oSod 5 G
G (P=2/AY) e Slabae old Ll 31 caesli S
Jsb & ol (Sae LAGBL o Hlafae pae b Jlaal
S ols ol Laassl aal Gty (S (o sad ode 5 oud
Send (Foae (sl o saate pl (e saS B Gy alie
S Sl B 5wl JI8 Cslhe mh 5o 558 LS
G WIS P slagess wal ouly Gl el
oK 5 05 s T 3 olaine 5 sllas ol s
pos Ol san Olhae o€ WS GB515V490 Jle o
Jl o ollKan 5 a8 P ma e ol
Ol 53 po Oilnwusas € Wa S GBS Y0
sk 4 e S Gl bodiwnlie Hu su S,
O Dlagne (Al (Ks Lok ) RGOV I ©ols e
olas M i gan sl Hlas W8 e oL s
2 laas (Sobel 5 i san sl pla sas
Ol 5y sladiily aua 55 (el O B0 ol s
€ Jlb e gla pogedl Ho € cul ol 3 S yals
Slewa (Sulel 5 Heys 51 g 53WL syl o sl
o e sy il 95 it (apad 580 g 3
Jlas o3l 5o paald ol o e (ralS 3 St laatil
Olasre Sl vsay pue b P ladsee ol & cues
50 Heys (ual€ Mol Jladse 5 Jbd s S 50 o
Voo ladla 5o Molles 5 iy Ghassy sladsl
Crne W81 oo (Feglie (el sle £ oalasl ) s Yo o8
ot g5y sl b € T e ak 055 sl s Gls
Slodpa fpl Jlaal ¥ 51 (S ol Bulhaa ks
Sheds s 3008 5o B el G Sad 5 s el (Ses

— 9o u:m‘st&n L')J“‘).AS ‘sl.?.:ﬂ ARRYd dLa.u o U‘J‘S.AA K]

i- Nygéard et al
ii - Gaume et al
iii- Vincent KR et al (2003) &Vincent HK et al (2006)



AT o oF (soulad cpa2ls5 (o050 Gyl pugdostin g juyi19s3 32£ galas \V¥

s Tead sl LDL il cuw alie i

YeXNYE L

asdigs aym CRP T Jis & Offiiis gat

b oiios 4 ol gida e mwly S olagia gl (puSe s
OO L

JJ‘GJJS O
clilbe Jld ooa3 058 Lo GBasd O Jeola sladsl

e wdg 5 Toian Sae cuwl 8wl

L < aiiewd CRP iolyil gomianlan

asw 3 o CRP Gul3al ¥s 31 wig e “CRP
S wleals olgidy olSdass adl i o,
by 15 L6 wdss Gidos 3 (ol (Slhae canl
fealy ST 5o &€ TL =6 5 5,ls suge o IL-1B 5 TNF-q
ol Sone e il g5 dhine cul aae 5 sl (ol
5 SO pusial (a3 otans ol CRP alg
L b oSS sl s B b Jubsal Jsbe 5ludlad
5330 s pes CRP sl 231 il ¥ 31 cpaoy
Jlad a3 858 o Huite (ol il el Ll ol sud ol sie
Ada ede ol alla Sy sy ) slolis wls e
GLGL s 5ol by aal s glacallas 5 b
slacnd 5 Ldds sGd, wbile Llolse CRP & Lo
O & s OB oplie Sl sl 5 Jlaal
eob b bl Gty walllas syse 858 slacls T
pos Dad g e peald Gl gul ol (Slalles
03wl Sos Jalse 5 (Ssde 5 2l slagslan usas
S 438 S ks

0% Aliae sla ia o5y 4 b e sladiil (K sk
—ol slagslan Slusha delse 5o B0 ) dsse
ladisly ol 85 5801ty Sl slagadla 5 (Jsse
Groslie oo aladl S il G151 (Ska susls (hags,
@Golssre o sla f(duuds oy) wida o] waeslisS (glo yly
slasl Jladue 5 Jlad Ly 50 CRP 5 i gaa 59
S e

References

1. Reeder SJ, Hoffmann RL, Magdic KS, Rodgers
JM. Homocysteine: the latest risk factor for heart
disease. Dimens Crit Care Nurs 2000; 19: 22-8.

2. Cai BZ, Gong DM, Liu Y, Pan ZW, Xu CQ, Bai
YL, et al. Homocysteine inhibits potassium chann-
els in human atrial myocytes. Clin Exp Pharmacol
Physiol 2007; 34: 851-5.

3. Bots ML, Launer LJ, Lindemans J, Hoes AW,
Hofman A, Witteman JC, et al. Homocysteine and
short-term risk of myocardial infarction and stroke

b Slabae @plE Ca g uad 4S uls olas (V\YAY)
G 5 OLSES, e s OLEES, so CRP ey
S sl QLSES,s se el peald Gl
pos CRP 5 lacaa (Sulel G (blsyl € 08 (1518
ols ol yuala (a3 wl Gy ool 5o Mokt ssa
SYL b a5 858 5a p e CRP(GL) syl plows «S
Sl 55 pe <€ @b G5l 5,0 Al 31 Gus s ol 5 950
il AdA oo ol s S s ga s ) sl

€88 Y 3 s Lo (Yo0V) oKas 5 olsial
CRP «< wols las fews 5 Gloa OB) Lo (S cullas
Tislge o alS (Sa s cullad 588 833l b s
0 ohlles 5 Lo gasla glagia sy gladily (Goapas
Sla Olose 59 1y €5)sa Gara ia VY30 € VYAD L
SAYAS Jlw o Kaa 5 A6 T S s 52Y
Loolyaa 1) Geue L) 5o (S5 (pyad Gla A I
59 OKaa 5 b 5 TS s ol sladdala
oo 1y el slags e «ida Ve 1 &S 50 Ve Jle
Iy CRP Lagys a3 ol oS ols ol T ewsn S aalllas 150 s
ol ouagly sladil b bl ) s o Juals
Ll (2305 5 ol JIlaal B¥s 3 wsls Slias
s ooad soliiul glagi,d cae 5o 4 Gl
5 o e O Blais geasl usay © slag, ke
9 b abie callas oS aslal uldl Sleca Sabel
ol bl b G sl 85, sl
O Y - PSR VU R PR
S35l 5208 3l slaslS ook B (S o g o (S cuds
LDL wiile olacS pme 4 frauly 5o Lo s w53 el
P 559Kl 5 53T S b ol yan sla3lisShe st s
o9 ol o gan sl Slusba Jelse s
ol € il sud edde aKaub)] sladallas
b st st 5 TCRP sl LagpS st onl 5 il

in the elderly: the Rotterdam Study. Arch Intern
Med 1999; 159: 38-44.

4. Nallamothu BK, Fendrick AM, Omenn GS.
Homocyst(e)ine and coronary heart disease:
pharmacoeconomic support for interventions to
lower hyperhomocyst(e)inaemia. Pharmacoecono-
mics 2002; 20: 429-42.

5. Wald DS, Law M, Morris JK. Homocysteine and
cardiovascular disease: evidence on causality from
a meta-analysis. BMJ 2002; 325: 1202.



VWO

P e 9o 9 (o g\o oy pod

I Kes 5 iled s 5T

11.

12.

14.

15.

17.

18.

19.

20.

Ueland PM, Refsum H, Beresford SA, Vollset SE.
The controversy over homocysteine and cardio-
vascular risk. Am J Clin Nutr 2000; 72: 324-32.
Solini A, Santini E, Ferrannini E. Effect of short-
term folic acid supplementation on insulin
sensitivity and inflammatory markers in
overweight subjects. Int J Obes (Lond) 2006; 30:
1197-202.

De Crée C, Malinow MR, van Kranenburg GP,
Geurten PG, Longford NT, Keizer HA. Influence
of exercise and menstrual cycle phase on plasma
homocyst(e)ine levels in young women--a
prospective study. Scand J Med Sci Sports 1999;
9:272-8.

Chang L, Zhao J, Xu J, Jiang W, Tang CS, Qi YF.
Effects of taurine and homocysteine on calcium
homeostasis and hydrogen peroxide and supero-
xide anions in rat myocardial mitochondria. Clin
Exp Pharmacol Physiol 2004; 31: 237-43.
Bergholm R. Effect of weight loss, physical
training and anti- inflammatory therapy on endo-
thelial function in vivo.[ Academic dissertation].
Helsinki; 2003.

O'Donovan G, Owen A, Bird SR, Kearney EM,
Nevill AM, Jones DW, et al. Changes in cardior-
espiratory fitness and coronary heart disease risk
factors following 24 wk of moderate-or high-
intensity exercise of equal energy cost. J Appl
Physiol 2005; 98: 1619-25.

Mattusch F, Dufaux B, Heine O, Mertens I, Rost
R. Reduction of the plasma concentration of C-
reactive protein following nine months of
endurance training. Int J Sports Med 2000; 21: 21-
4.

Albert CM, Ma J, Rifai N, Stampfer MJ, Ridker
PM. Prospective study of C-reactive protein,
homocysteine, and plasma lipid levels as
predictors of sudden cardiac death. Circulation
2002; 105: 2595-9.

Schneeberg Amy. Investigation in to the relation-
nship between physical activity and total plasma
homocystein. [dissertation] Department of Com-
munity Health and Epidemiology in conformity
Queen’s University Kingston, Ontario, Canada
September; 2007.

Clarkson PM. Micronutrients and exercise: anti-
oxidants and minerals. J Sports Sci 1995; 13: 11-
24.

Vrentzos GE, Papadakis JA, Malliaraki N,
Zacharis EA, Mazokopakis E, Margioris A, et al.
Diet, serum homocysteine levels and ischaemic
heart disease in a Mediterranean population. Br J
Nutr 2004; 91: 1013-9.

Nieman DC. Exercise, immunology and nutrition.
World Rev Nutr Diet 2001; 90:89-101.

Behr Melissa B. The cytokine response to three
deys of intensive training. [dissertation] university
of north Carolina at Chapel Hill fulfillment of the
requirement for degree of master of arts in
department of exercise and sport science (exercise
physiology) UMI Number: 1445383; 2007.
Mackinnon LT, editor. Immonology and exercise.
Translate by Musavi T. Tehran; Imam Hosain
University ; 2003. [Farsi]

Vincent KR, Braith RW, Bottiglieri T, Vincent
HK, Lowenthal DT. Homocysteine and lipopr-
otein levels following resistance training in older
adults. Prev Cardiol 2003; 6: 197-203.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Vincent HK, Bourguignon C, Vincent KR. Resis-
tance training lowers exercise-induced oxidative
stress and homocysteine levels in overweight and
obese older adults. Obesity (Silver Spring) 2006;
14: 1921-30.

Haghighi AH, Ravasi AA, Hamedinia MR, Gaieni
AA. Effect of resistance training on inflammatory
cytokines and insulin resistance in obese men.
Iranian Journal of Olympic 2006; 14:19-30.
[Farsi]

Phillips MD. Cytokine response to acute and
chronic resistance exercise in women aged 65-8yr.
[A desertation] submitted to the faculty of purdue
university for degrft of doctor of philosophy 2001.
George J, Vehrs p, Allsen P, Fellingham G, Fisher
G. “ Vo2 max estimation from a submaximal 1-
mile track jog for college — age individuals.” Med
Sci Sports Exerc 1993; 27: 134-5.

Nygard O, Vollset SE, Refsum H, Stensvold I,
Tverdal A, Nordrehaug JE, et al. Total plasma
homocysteine and cardiovascular risk profile. The
Hordaland Homocysteine Study. JAMA 1995;
274: 1526-33.

Gaume V, Mougin F, Figard H, Simon-Rigaud
ML, N'Guyen UN, Callier J, et al. Physical train-
ing decreases total plasma homocysteine and cyst-
eine in middle-aged subjects. Ann Nutr Metab
2005; 49: 125-31.

Okura T, Rankinen T, Gagnon J, Lussier-Cacan S,
Davignon J, Leon AS, et al. Effect of regular
exercise on homocysteine concentrations: the
HERITAGE Family Study. Eur J Appl Physiol
2006; 98: 394-401.

Unt E, Zilmer K, Mégi A, Kullisaar T, Kairane C,
Zilmer M. Homocysteine status in former top-
level male athletes: possible effect of physical
activity and physical fitness.Scand J Med Sci
Sports 2008; 18: 360-6.

Nikbakht H, Amirtash AM, Gharuni M, Zafari A.
Correlation of Physical Activity with Serum
Fibrinogen and Homocysteine Concentration in
Active, Sedentary and with CAD Males. Iranian
Journal of Olympic 2007;15: 71-80. [Farsi]

Bailey DM, Davies B, Baker J. Training in
hypoxia: modulation of metabolic and cardiova-
scular risk factors in men. Med Sci Sports Exerc
2000; 32: 1058-66.

Herrmann M, Wilkinson J, Schorr H, Obeid R,
Georg T, Urhausen A, et al. Comparison of the
influence of volume-oriented training and high-
intensity interval training on serum homocysteine
and its cofactors in young, healthy swimmers. Clin
Chem Lab Med 2003; 41: 1525-31.

Abramson JL, Vaccarino V. Relationship between
physical activity and inflammation among
apparently healthy middle-aged and older US
adults. Arch Intern Med 2002; 162: 1286-92.

King DE, Carek P, Mainous AG 3rd, Pearson WS.
Inflammatory markers and exercise: differences
related to exercise type. Med Sci Sports Exerc
2003; 35: 575-81.

LaMonte MJ, Durstine JL, Yanowitz FG, Lim T,
DuBose KD, Davis P, et al. Cardiorespiratory fit-
ness and C-reactive protein among a tri-ethnic
sample of women. Circulation 2002; 106: 403-6.
Church TS, Barlow CE, Earnest CP, Kampert JB,
Priest EL, Blair SN. Associations between cardio-



”‘/“lﬂ":f&aju :/,.cb)j/j.) (50090

Olpl paurdgslio 9 juyii9)3 322 (galao %4

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

respiratory fitness and C-reactive protein in men.
Arterioscler Thromb Vasc Biol 2002; 22:1869-76.
Geffken DF, Cushman M, Burke GL, Polak JF,
Sakkinen PA, Tracy RP. Association between
physical activity and markers of inflammation in a
healthy elderly population. Am J Epidemiol 2001;
153: 242-50.

Kullo 1J, Khaleghi M, Hensrud DD. Markers of
inflammation are inversely associated with VO2
max in asymptomatic men. J Appl Physiol 2007;
102: 1374-9.

Pitsavos C, Panagiotakos DB, Chrysohoou C,
Kavouras S, Stefanadis C. The associations
between physical activity, inflammation, and
coagulation markers, in people with metabolic
syndrome: the ATTICA study. Eur J Cardiovasc
Prev Rehabil 2005; 12: 151-8.

Ziaee N, Ravasi A, Banan T, Fallah S.
Relationship between inflammatory markers of
cardiovascular disease and maximum oxygen
consumption in athletic women. Book published
of Sixth International Congress of Physical
Education and Sport Sciences. publisher Sport
Sciences Research Center. 2007 March, Iran.
[Farsi]

Mora S, Lee IM, Buring JE, Ridker PM.
Association of physical activity and body mass
index with novel and traditional cardiovascular
biomarkers in women. JAMA 2006; 295: 1412-9.
Nicklas BJ, Ambrosius W, Messier SP, Miller
GD, Penninx BW, Loeser RF, et al. Diet-induced
weight loss, exercise, and chronic inflammation in
older, obese adults: a randomized controlled
clinical trial. Am J Clin Nutr 2004; 79: 544-51.
Faramarzi M. Correlation of physical fitness with
CRP and plasma lipids levels in athletes and non-
athletes. Iranian Journal of Harkat 2008; 36:151-
164. [Farsi]

Stewart LK, Flynn MG, Campbell WW, Craig
BA, Robinson JP, Timmerman KL, et al . The
influence of exercise training on inflammatory
cytokines and C-reactive protein. Med Sci Sports
Exerc 2007; 39: 1714-9.

Hamedinia .MR, Haghighi A H, Ravasi A. The
effect of aerobic training on inflammatory factors
of heart disease in obese men. Iranian Journal of
Harkat 2007; 34: 47-58.[Farsi]

Salesi.M, Aminiyan T, Gaieni A, Kordi MR. The
effect of type of training and estrogen on CRP and
some of cardiovascular risk factors in old women.
Iranian Journal of Harkat 2007; 34: 95-108.
[Farsi]

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Byrne DJ, Jagroop 1A, Montgomery HE, Thomas
M, Mikhailidis DP, Milton NG, et al. Lipoprotein
(a) does not participate in the early acute phase
response to training or extreme physical activity
and is unlikely to enhance any associated imm-
ediate cardiovascular risk. J Clin Pathol 2002; 55:
280-5.

Hamilton MT, Areiqat E, Hamilton DG, Bey L.
Plasma triglyceride metabolism in humans and
rats during aging and physical inactivity. Int J
Sport Nutr Exerc Metab 2001; 11 Suppl: S97-104.
Fiebig RG, Hollander JM, Ney D, Boileau R,
Jeffery E, Ji LL. Training down-regulates fatty
acid synthase and body fat in obese Zucker rats.
Med Sci Sports Exerc 2002; 34: 1106-14.

Durstine JL, Kenno KA, Shepherd RE. Serum
lipoproteins of the Zucker rat in response to an
endurance running program. Med Sci Sports Exerc
1985; 17: 567-73.

Whihe W.H, editor. The Laboratory Rat. In T.
Pool (Ed.): UFAW Handbook on the Care and
Management of Laboratory Animals. 6th Ed. UK:
Longman Scientific and Technical, Harlow, 1987.

Berliner JA, Navab M, Fogelman AM, Frank JS,
Demer LL, Edwards PA, et al. Atherosclerosis:
basic mechanisms. Oxidation, inflammation, and
genetics. Circulation 1995; 91: 2488-96.

Smith JW, McDonald TL. Production of serum
amyloid A and C-reactive protein by HepG2 cells
stimulated with combinations of cytokines or
monocyte conditioned media: the effects of
prednisolone. Clin Exp Immunol 1992; 90: 293-9.

Mizel SB. The interleukins. FASEB J 1989; 3:
2379-88.

Vasankari TJ, Kujala UM, Vasankari TM,
Ahotupa M. Reduced oxidized LDL levels after a
10-month exercise program. Med Sci Sports Exerc
1998; 30: 1496-501.

Albright C. Inflammatory response following
moderate and vigorous aerobic exercise. [disser-
tation] presented for the Doctor of philosophy
degree. The University of Tennessee Knoxville;
2006.

Venugopal SK, Devaraj S, Jialal 1. Effect of C-
reactive protein on vascular cells: evidence for a
proinflammatory, proatherogenic role. Curr Opin
Nephrol Hypertens 2005; 14: 33-7.

Kher A, Wang M, Tsai BM, Pitcher JM,
Greenbaum ES, Nagy RD, et al. Sex differences in
the myocardial inflammatory response to acute
injury. Shock 2005; 23:1-10.



201/Iranian Journal of Endocrinology and Metabolism Vol 12 No.2 July 2010

Original Article

The Effects of Short Term Circuit Resistance Training on
Serum Homocysteine and CRP Concentrations in Active
and Inactive Females

Namazi A', Aghaalinejad H?2, Peeri M3, Rahbarizadeh F#
Tehran University of Medical Sciences, 2Department of Physical Education, Tarbiat Modarres University of Tehran,
SFaculty of Physical Education and Sport Sciences, Azad University, Central Tehran Branch, 4Faculty of Medicine,
Tarbiat Modarres University of Tehran, |.R.Iran

e-mail: anamazi@tums.ac.ir
Received: 12/11/2009 Accepted: 31/01/2010

Abstract

Introduction: Elevated levels of serum biomarkers such as C-reactive protein (CRP), and
homocysteine have been independently associated with cardiovascular disease risk. However, the
prevalence of concurrent changes of these biomarkers after short term circuit resistance training
in females is unknown, as is their association with cardiovascular disease. Our aim was to
compare the effects of short term circuit resistance training on serum homocysteine and CRP
concentrations in active and inactive females. Materials and Methods: Forty-Three healthy, female
university students, mean age 22/74%3/9 y, weight 59/91%+9/8 kg, height 165/9%0/04 cm, BMI
21/73%3/1 (kg/m2), PBF 26/47%5/01, and Vo2max 38/65+5/43 (ml/kg/min), were randomly assigned to
four groups; active experimental (AE, n=8) active control (AC, n=8) inactive experimental (NE,
n=13) inactive control (NC, n=14). For 2 weeks subjects performed short term circuit resistance
training, 5 times per week (10 sessions); the exercises include chest press, leg extention, sit-ups,
lat. pull down, front row, foot raising, back extention, and leg curl with free weights and machines,
During the first week the training was done at 40% of their one-repetition maximum (1RM ) for 15
repetitions and 3 sets, and during the second week the intensity of training was increased to 50%
1RM, , while other features of training remained constant. Both before and 48 hours after the last
training session, fasting and resting blood samples were collected. Homocysteine using HPLC and
CRP using the immunoturbidometric method were evaluated. Results: Comparison within groups
showed that homocysteine concentration in all 4 groups was reduced and CRP showed increase
in the active experimental group but did not change in the inactive group. In comparison between
groups there were no significant differences in homocysteine and CRP levels. Conclusion: It
seems that short term circuit resistance training can be used as a method of preventing
cardiovascular disease in women, and it can be recommended as a lifestyle intervention to
promote health.
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