S Ll g (0w T- o gf il (C— [ KUSTM9 (i 9 3 O gk
so9lio Oy 5oi 31 gy Jd pné JLoObo 013 0 33 (S

| . v I S . . e .
Ol cdgion o powsn b ol&EINS (3555 (855 s 30d M| byl
Ol dgin cdgen puwsn b ol&ls (5558 (855 s b 05,8 LLiils |
Ol eOldS S oty el 1T o3l ¢ 3355 (5550 b L) i )S T

Ol ) g cdgin o 93,9 oIS ¢ 2555 55550 (655 Sl

e o3lilae Lo dn 385 ¢ 255 C}Lo 5 o S oSl Wl s =331 Ol —dgin 13 bt sk 5 4510 Sl
E-mail: rattarzadeh@yahoo.com

i\"/Y/\f:Q’GJ:t&g A\"/\/Y\":C)Luﬂ AATAR AR Y-

oWS>

4
SYNS (55 s bl s S i oS 5 Bl s 331 55 (B8 — U 5 Cabs Glasolen S p b 183 g dasa)
I e Tt sl el Wi i BB e Rl 5 S Al e ) Lol (b B S il
Al oo Jled el Jluile Ols o (e Glaals 53-8 Pl C 5 sy

09,5 55 45 S59me)l Yo (Gmod mlign Al (55l Ol g 53 VWY Jle 53 5 (o pes 55 51 andllas ool tlAGDI g § 9l 90
Aha 3 g dka St gaglie el Gl S OB a5 e s 53 xS W sed s (BT RS 5 GENY) o0
e oS e BLL 31 50 5 S S 8 sl Abplnl Aty SIS G A Ve BT DBl 4S5 40 Doy 4l
gl (Laaes 3 05051 Sl plosil (25 S i 5 (2950555 S eRile (samlie V0 2l 5 SPSS 15810 5 51 eslial b . Ads, sl per
Adas L s P<t/e0 g lsban

Gl 43 8/00 5 A/t e NAVE Ol ety o it O (b3 dL-BCRP - gans sglis 05 5 53 slo0li i :Ladddls
(P>1/40) 515 5LE (g, lskan i 038 53 55 LDL-C s HDL-C TG TC (slaasls .(P<+/+0)ily (s lskins

LS 53 Sl g e (B9 ,e — ol s s fule g3 L6 5 CRP jlsbe 2818 5o b 51 maglin o o5 4tin Cla 15 yaSdis
AL S g0 B 5 S s 3 gy 5 55 Ml 5T (55len

b b aSlea Ol o o fraglis b oi TS o)) O KTy iy i s 0alS (slAG) g

‘-’%J—M:K S ) Jf'-l‘)i" L u*-i)))j&*“‘ﬁjﬂ Aok PRV
S S S Sl F e s S 5 s S e e F P RUILICE I i
‘ud_f)’: pra V) Sl b aS g e -J‘-.’.T‘_;‘b)’.'} - u*‘i)}jlg—“‘}f“T Ol ‘_;L',a\ GNP RN R PR W (e

YAYE AYAY ol 5 sls 5 /Yo lad /YN 693 Ny (Kb p ke o8l s


www.SID.ir

Jlatbe 01350 53 gdad S ol 5 o V= Sl O KaSly s, ol oS

s 5 s sl pla )l 5o
DMie s ol 5 omsns 5 2LSL e yie
el e 8 e sS W (glan 5ol e 1531 CRP
4S el ol el 5 e CRP 8
il oLl b 5 55,0 5l alaalss 0T L ol
b SICRP (VA5 sTccsa |y b asenls Solias
sladsh glandgins 4 O le a8 5500
Sl 5 OlekaS e 3ladled g sy ol
S o ladly Sbe baw g Lad sl sl G e
Ol slad 5550 05 Ol s 2 JL 5T (slad shos
el sl sl ST S 20 05 Ol el
cadaly an 53 ()35 b o s 35 Al p 5T Lo
Sl slagar i ) S (6 oS
Sl (B e = B lag sl soliS Sty
oS s 16 S ol ) 51 S Lo
el e diS e s Olgdl us ol 5B e S
ol ol e ban ol (S 5 AL s
et 4S5 Sl O 583 1l a5 (0 S o i
(P B sl it s e gla el
L Laas s cpl SRals 5 55l Sha o SSIKS L3 |
NIl ol jon S8 = 1 o ey 2alS
(S5 o st OOl 48 dlesls Ol Solalllas
IL- 5CRP als L S cdls il 5 055 Jals
LS 5 5Kl cney opl 53 (AT )Eilos 5 ol 1on 6
383l T 0590 So saemlie ) p L (YN )
Al 00 L 0r e Ols 0 (55, IL-6 CJJMJ{ sl
Sslans 2alS Coxgo eslin Slo ed 45 Wnlsolss
Ol 5 (63 e Julie 53 (0)35-5 o IL-6 = 5o
5 elinal (meslin f yad atin VN ey p L (YY)
oA lslms ialsl 3 g sl 4 U0 SO « S 5
(S Sl 5 (B e 5SS SHlae
JLwlas Ol s CRP 5 TNF-00 IL6 o s (5 50
OLKan 5 55,81 &S J= o3 (V)5 b W 6

(V)35 o BB OV a5 e 5 ol ates WS >
Olss Sl as cul glodi s iy (ol (8 (ol
wis el 5 LS oo 55 Vb i 53 5 eddip s d (So5S
ol gmo GLis 53 e 5 S Jol Lile
e 5 S e T0Y0 e 3 S Caslods o i (V)
S g s (S B slagoban 5l U
50l i e (6,500 @uﬁﬂj\’VWl
ol Jole 5o (S S 5 Sl (Mo, Sl Ly S
2 s =B slabes s p Jlaml b as ol
ol SEEL s s 11 4 ST ()l bl
(HDL-C) YU, J&xb 855 5 5a) 2S5 (LDL-C)
—B sl R jasl gla el Ol sea,
dms e OLFL S 5 Lisdir smime (B3
Ms (350 = AL Glagolow 4 8 (ol 3 51 &
Gl el b HDL-C 5 LDL-C ciles 5
S5 S olen b S eddelanl Dliies
Sl calaly cpl s ibanils gl e K155 e
L,y 5 drw g 5 Some S (Sats) (0508
Sans 53 yoml SNAS o slisl 55 Al 51
s sla et sy i O Kia sy ax 5 anddS
5 (L-6) N =S sl S smln O3 b 057
Jis Jsle Olyeay CRP)C S Sty o5 5
medihglane 350 = A (gla (ssle oS o Sty
IS &S Sl pfy C S Sty 5y, (Lo)e!
gw\wt_ﬂg,:)wlaf&udj}m
Lo (B, ol AL p e Ly ol
SoS JSaa 5 658 oL b sesl s glad s
i Sl Glads 5 b oS OLS e oy 5 s
3o 03 s (nl SR 3 g el diledi
LS an Lol aoud sl sl sl o slals
EA LT e 5o OLSL oy o opl  olgdl sla LaSTs
Rl e Sl ol Sl e Cela

QSN

\vay aL«,:S K] :‘:;5 /Yo Ll /YN 6,49

)l‘g}:m ‘;..iﬁ r_’lﬁ am‘é 4.\:“ "/\i


www.SID.ir

J\)&a&jﬂ

vy g3l

3 b LS Sl e g5 5 Ge
v 55 Osa3l g 5 0303 i LIS 5 2 05,5
o=l ol (G ges A plamil (ol Ol g 53 1T4)
L e gals b Jlaile 30 L8 Y8 Lol (G
e p SAS YO LYY S gess saules 5 LoV
5 e fed 53 Ll (6 RSN pad s pa oS sy e
7Y P CHN P IR FCIUES Bt N EES KRN
bl 03l BASLST rass sl b oSen
Jlazul ple ls O e o (s S 4ol s
gdé\bd'ﬁf;}&ubﬁ@h)sﬁﬁvw}g@us
ol sed gael 3 &S 55 A ol px ds
Lol el o e o] Gl (sl
o2 5 03 SIS h Gadsd 3 dldbgls ) pods G
ssban La el e U5 gad Lzl | wsbiculs,
JLe WY EYY e 5Kk b oo 05 S w0 sl
s Jw WV E YN o Sl b J 28 055 4
LA

A O LS S bl Gl G s
QLT 528 o) K mnts G la 3 pa5] 1805
Sols e L S 5 el s e 0 235
oS Ve S L Ogs e dhe 0003 L(cnl5 - o)
reidarl I il ol8as o 5 O 2 Lo
Slss S o3Il (gsos S In body-720 Jus)
Ol o8 bl e 4 U8 jadome 1 O 05 el
“o Ul g elinsty e eSS e
L1 e s sasl oS 553 Gl oS 5 oy Jame (5,5
s sl Gl ) 4B S s Gl e S
53) ol 033 5 e Pl e o (B
mo 3l e Bl o (S s ¢ Jome 0 5 2
hp oS 533 S op 33 O o 3 535 (5,8
ool el A s l.ad}:yﬂ I a el s

ol Sl 5l s sasl & A plnil Jls 55 s S

23 5 Slomls saslis ped ada VY ) L (VT
AL Ve s Ul aids 4y gands an i a
S8 Bl Ol e ) adey JISS K A
&ﬂcjkﬂwdijwdw‘duw (AR
mlie 53 (10)eil Jlsbias 2alS ) 5 IL-6 CRP
53 slke Ve 3L gaalllae L (Yo o) OKCan 5 cn S
llanil ¢ aglie o el ((glaids £0 (gandoran atin
e Wl U Jlalle Ol 555 3152 5 sy
Sollis jials Eel g5l n Sl ol s oS us $
Uy 5 5 o IL-18 5 TNF-a dL-6 CRP &5l .
5 Skl praa 53 (VDslasyy 36 o eslis
Sy o pLSl 31 S 3130l (Ve + ) 01\Sen
5 Sy B ] 95 ST S o it 5 it
b 3 Ol eS r@\)lﬁwuwgﬂ‘%
LS sls 5 I 55 ol sealanly il 3 IL6 sl
Aidedys (olalas il iy IS galt e 51
slaaday 5 TNF-a sl QLK 5 Ko Guts s
Al 5l 5, K colean (el Sl
AL Rl o ed sl g 58 53
Seslslany «maslie Dy jad 3« Sl
Jole 53 Olgeas IL6 5 CRP 28l 1 (s5lsn Sl sl
Seslons 5 0350 SUs 50 By e = B Ll
- Sy s S eslie Sl el el
o abe U5 sl Sllel =085 2l 5 C
L sl Bk e o st lalllas plon
3 Sl p o3 Faslie Dl el e S Sl @
Mo Ol o g2t 4 Ohlay (g3lubiadl 5 ol 53
am Lall 00ls S5b 5 (55,0 = 8 luls 4
i b Saa b s e b sl
OS5 (P TS S5 e slde (el atn
2 slaasls 51 S )l C- sl

b S so IOl Ols ,e

YAO B AYAY oo, 5 als 5 /Yo led /YN 050

)‘j}.:..a ‘;i.ﬁj.; e_,.\; amb A.Ln.n


www.SID.ir

Jlatbe 01350 53 gdad S ol 5 o V= Sl O KaSly s, ol oS

sl oS it QLB L )l oS 5 ot
IS0 LAWY L v an ol acdr o s 0 S
el il LSS S Ao Y B ol 5
o posasl bty @ ax 5 b e 4 pley anin Sl
Sl al Oley s Ll Sl s 8 > eles
At B 50 4i3s G e e s el e
PR p e 03 3 35 A3 V5 03,55 p i 0
2 3 el g bay adds Ar sl o el adr
SIS G a3 S L 90l oS - ad
S 5 il 5 510 S s e 50 O s
Adploail (651510 BAY a3 35 O N
Cdlad o 53 S 05,8 la s sasl e (pls
355 0055y ek el 5 LndlS ESS 25
'(\A>"U°"’d‘ rL;;S\ B
S5le s SaS Lo 6”1@? slaesls O 53
LU Sl e S e 5 s V0 2l 9 SPSS
Gl s3T5 eslizal U Waesls (g ks =35 03l
O3l Lo a il (Sam 5 Sy mls LS
et Stmglin Sl ST Slae3l g, Sl 0
Gl A oslil as S 5 (a8 0aps bty
—a S L 5 P<e/v0 g lslins C]a“ daars 5 O g3l

A

basly
2 JES 5 oS Gla s sesl Slasiis
aSdas o Ol ¥ Jds CLQ Aleddeslsolis V J gl
SiSly e sl e 53 a5 S 0508 Sl
s 18 s P=/ )-S5 Szl (P=+/eeY) C
o=l JS 05, S s Ll (il lstias JialS (P=2/0Y)
S Cnl ;S5 an 2V (P>/0 00550 lalas i
5LDL-C TC TG 2550555 slacnSbe ol ot
o (P>/00)5 55 labiae 05,5 33 » 3 HDL-C

o Sl Sl Sk sl s el

A3 503 5 (6513355 Ol 5 03,55 5l a3l 51 S
3y diadss Lol (g3, 5 eds clie SISV 2>
=630 3N e s b & 305 e e G e
— B sl 5 ol S a8 Sl e 5 0 LS 6 S
03 s SeS e st Sip kg B e
Sz S a1 G sladised calag 53 b (Gudos
Sl 3 5 aieis Candy 3 Sapail Soa
YE 5 ol s C}J_.:)'\UL:_;&;;L.A YE s el nl
s «.éaﬂcv.- s S Tl e sl
2 e VLN Clelas o Lag S sei olad
CRP oo vl oo o] )3 L plon] sl
MININEPH LS CRP s Law 5 6 e sk L,
= S el sl s Lk, Binding Site o 5 TM
S IL6 oSl eslial U 5 V1 Sty o e
G s b 5 (5 Sl oLJT Biovendor
&S jleslial U o, e TG sHDL-C TC 3l
A Slag 5T aasa 0ga31 ol S0
aslie el 055 e S50 GRS (03
Ohss e acde s canda g aia il Ll
il @ ad> (Il gaxin 3 oop el (gazia Coia
U I | VR IV S L PG LR IV P TS|
il g e aS sl s o b adyl clds s oS
Sln Slads byl a5 L Spsa L OB
03 Al Bl pe B 5 s el pdsa 1) G es S
0355 gl ity LSS S Wsesl ol gadr
Al OF el 1 35 e 5 plnil oSyl
S DS ) 03 Sp S akds Ve Jald o el gl
3 ARl S8 Sk bl e 5 (R
Sz ohzs 05,5 4 3yt b (65 sb baolKasl
Eae b e Sy ol 53 5 A g S8 s
) | S g P LaslKs! 35S e S sl
Lol sl b Bl 00550 e oy b ey S >~
333 ol Sl S (e b e oS o Al

\vay aL«,:S K] :‘:;5 /Yo Ll /YN 6,49

)l‘g}:m ‘;..iﬁ r_’lﬁ am‘é 4.\:“ "/\-\


www.SID.ir

J\)K&A)ﬂ

Al 30 oS oS 4l Sl 0903 BB TR Jgus

L& pusio
(OSSletolre Sl =) loos,S
U 0395 dyles v oW
(2200 10/ 2 5 51iS) (PS5 545) (e isls) (Jw)
YE/DEY/E YY/Y Y/ V/YY £ /¥ FENEY/Y O \Y) o=
YE/N £/ YV/¥YEY/Y \V/YY £ /X7 7Y/ £¥/\ (a3 \Y) J s

oo ol il O RLSTNg (T 9 3 Z gk 33 (D95 (ot 9 (P9 0998 il 319 Ol g duglin 1Y Jour
J& pé Jlibo 18 50 (50 g Sohd SO S 9

=l ass Gt sladigai
«5‘“3; o= SRS VIS - - oy 5 & yusio
*xuge)l o *uge)l phe
Gl Sxo gl SIS e o

/vt PYYYEPAY/Q - YA FEY - - /€N SIS C 55 LuiSls puiss

[onnT :
/YYD YEEFEYAN/PQ YAEYVA/ZA s (O3 Ghee /)5 530)
VRN Y/Ah-£-/7) E/YYE-/YD SIS oo sl

/- -0F
-/¥A- E/VYE-/YD E/EVE-/YD s (O Glae /)5 5S)
JNEY IRAVARESRVZT) \Ya/4vE) - /EA ST Syl (5 )3

Yatqs
-/A¥A VYAV Y/EY VPP/YOEN /¥ s (O Jge o)
/¥ INAZAc= AVAN VAY/YdE 7/v ST o5 Uyl

-/¥YA
-/AY - 1AY/d -7/ Y VAQ/AYEVS/47 Jpus (L Jse Shee)
-JEVE Ar/ArE14/M A/DAENV/EY ST JEs aF 159 12 00

/5 AE > 5 R )
/A AQ/YDENF/VY AY/YOEY -/ A J s (O Jge o)
- /7YY EF/VOENN/D- £&/-AEN/VE SIS JE 53 (859 33 9

-/Y¥A T "
-/bF - EMENEVV/NY £0/17£4/14 s O3l Jgo o)
YR Y /YOEY/EQ VE/ - - EY/AA SIS

R [UR VIS CN PN
-/VAY YE/YOEY/AF YO/0-EY/VD J s

el ot 4 8 o 53 P<ei0 (gl e e Tl s ol DL S0l lne Sl bl Laesls

s aia ol oS SOLAST gt b g Jlad e
She VANV E alS e e (Jlile Ols e 53 e 5l
Aidlndls O30 C 5 Sl (s (o sk
SLSon 5 Gl slaasl U ol hass, mls
Sl (YY) 0L Saa 5 sdle 5 (YY)
o L (V) 0L 5 gluls (VALY )5l
o adin a3 5 Gl S s Sla
sl (B Ol s Sl as e Loy cusl
3 om (TVY) sile (V)5 S 518 |, CRP o s

= 3l oS 5 el Sladran gania VY galstle

(P=2/v V) C S Sty s gl it 52 25 S
33 e 0> P=2/0Y) S8 5 (P=2/ev0) =S )zl
eslie s Ll asyls sl ol oJ 58 5 oo 05,8
35 e Sul3las 3L HDL-C 4 LDL-C .TC TG

.(PE'/'O).L.:;J sdalis JJLS)L;afJ 0_545

win Coia 50 e ol el 5l Gus
C 55 oS5 el m sl sl Dl o
Jlalls Ol o st Gla oz ld (& 0 5 V=S ) 2]

YAV B AYAY oo, 5 als 5 /Yo led /YN 050

)‘j}.:m ‘}SJJ.; e_,lﬁ aL{.:JL\ 4..\.>u


www.SID.ir

Jlatbe 01350 53 gdad S ol 5 o V= Sl O KaSly s, ol oS

ol wtlid S &) gots S5 CRP o lea.ﬂ
5SS e cdle oledl s i Ol bl e
IL-6 5 CRP s, sl (5L 2alS (sla,lS 5L
O aS eddesls DL Laasl el s (P ) ol
Sledl (B e O5SI S (8Ll (galanl
035 YUy @15 53 (M)l o 2alS (CRP) (Satones
~olzs S a5,y 5 ded 313l s b s O5S] ST
o el s Satn Sl AS i go s
TNF-0L 5 IL6 Jole calss by (M)l (Lo
= o5t i b ) e LB ey
oy 3l wdb sl ol ol s o e, olis]
e S Lol 5l 5 dnb el (Sl S o
Sl S o (Al B e ol i
S )TN0 i 5 ralS 4 s lsdlanl o 05 s
S o0 Ja) L6 als 5 (IL-6 W5 (658 (oS
ol Yzl 5 (M358 e (CRP W5 (558 (oS
res 05, S IL-6 5CRP sl s 55 5 505l S
55551 Ly 53 CRP 28 4 ax 5 b .eslos g )10
ol J 28 s JLL sl gladshe ;s NO 5 o Jas
Sl s s slacS b =85 5 s JW
ele Olyeas O 51l LS ol ol ey b
()3 5 e eslinal bl Sdlad Jale G 51 5158
Ol s g (MOS8l glags 5T 531
ol (POl Sl Sas olast 1T e b
Sl 55 5 (IL-10 5 1L-4) Olgdlas sla S sl
05 Gl gladshe 3 oledlis glacplS sl
Ol (P ar 0SS (1l 31 slap 5l Ol ey
CRP 2als s (Lap5le ol Yozt 5 (10 )i 5 s
A8 S0LES ol ooz gy g aglie oS
Gl 3 V) 2alS G ge el [ e atia Coin
(YY) OLSan 5 5l slaasil b s cpl A5 IL-6
L Ll (0 5l Slgsean (YO) ) OLKen 5 505 5
OLLSar 5 ks (YY) 0L 5 (63,0 slaasl

b CRP )\JL_AM UL.AG gerw Qb;— QlJJ.A S (Lgi.nj\.u
UL 5 Sl glaasl L b G @L:.l (¥4)s St
OLen 5 238 5 (YY) OLes 5 ey (YY)
i3y WA Ode 4 (g3l Ol oS ) o L (YY)
(b r OheS A0 33 00 L5 £ U Sl 5 andn o
(YY)LS Laildy s)lslae 025 CRP C)Ja..« aS sl s
aan ol J—:\ Lﬁ_.w)fL—J(Y'\T) Q‘)LS:*AJ(;W,. D
Av e Cual ade aw ain a5 5 olea oy el
WJlrd o Jlatle 03 Y0 (o5 0 d B 0L 5 Ao s
u,l.ﬁlj TNF-a C}k_w ‘djg;.’.)‘j—ﬂpjj C,_‘)L:.v )‘.)L_Ju
33 Blas <5 oS Ol oo ool 2o (YY) 3L lsbae
Ll e cilis glacmad b e sles V.L..A e ol
SIS sgs 55551 s ialS sCRP 2alS Cx s
Lo a8l 25 ol 5555 5 slastSssl
0l S STLDL a6l sl alS e a4y @AL} BE
53 5 633 ISl TSN Lol e sLals SL
S olS 5 &S culeds jasie ‘@K@“uj Sladlas
SSo 2 ) e S s CRP U 5 L Sl o
CRP o [2alS 0T 53 4 5 (s god oSS
L i psbay L5 oo 25555 Sllad (Y358 0
(Y&¥0)s 55 CRP oenlS Cely (gl anaa <5 slad sl
3 sl Sl R G b Sl LS e e e
35259 CRP (o &t 8 ssba (WLl s Slas 550
L C)}t—d C,_LP cdl-?-ua“‘ L' (O)M)wﬁls b Qj} L
slaasl o ys sl Wl o Lo gty ol cab
UJ)—AS RISSE Jj_lé c(YV) u_ij_.«: oAl J_:.é dduj-&;
LS 3l 4 pl L asl (Y4) s g ge3l g5 5 (YA)

LS ot telie 355 sl I x|

\vay aL«,:S K] :‘:;5 /Yo Ll /YN 6,49

)l‘g}:m ‘;..iﬁ r_’lﬁ am‘é 4.\:“ "/\/\


www.SID.ir

J\)&a&jﬂ

s oSS 5 LAt gl a5 5 Sl elal d-
2 505 S (AU SR Rl (Teebe )3 5 a2l 5
TV OS5 5o 235 (o 3L
OF s 35 5 (0)S 3 03558 Sl yon
oI Bl b s S el el
= olge 6 Ll e TNF-a 2als 5 Ve S ) )
(V)i ansls T oS o b slad i c il
L V=S sl Ol a8 Wlesls glis Slagss
Al el 5 Ll LS s 3555 gl
S Ll Sl e LOMVDLL o il 3l 50 (el ol an
ot «Mae (g 3 LS ) clle
15 e ey Cle il bLS I s 05,8
VoS s Rl als 5 plad ol e e e
(F)s 4

TC slaa=li o3 S 55 8 53 hask onl 3
53 i iy (g,lslme ol LDL-C 5 HDL-C (TG
A5 s peiedlel (Yo V) LS 5 O sudsl dinly
b TG S (ol 31 s o 2 (2305 Sle
La sl opl 1815 a8 o slowl Sl peis 5ls
HDL- L. VL LDL-C 5 TG oS &S o ois o503l o
OIS sl s bl (V) uEbazils 5wl C
e 03 Y (Ghas i =l 58 i Gl el
Rl Ot s o ol 5 a0l s HDL-C
AU e amha e Glag s ke S 450
S HDL-C o350 5 3,5 wisl 3 G Sdled 5 5555
(i o (V)3 S e Sy 5l
0o Sl b s e i) el en & L0555 Sl el
(Va0 S ool e Glagoes 3 eid Sds 3
sOLis e ol slaasl ( IS (g S G s
Ssline 2alS G b 5l eslie op el ania Cota
(55,5 = 3 L e fale 3 Olsew IL-6 CRP
S 5 5 Ay 5T ol bt 2alS s Wl e
Sy o3 alaplamil 1 AL Jise G385 B sl

Slan (Y00 ) O San 5 Sy 5 (Y4)0)
S sl s (YY) 0L Kes 5 55,1 (0 EAVIV)s I
fr Ddean L v azin a5 (il o ed ada Ve
o cd3 QLo s s Vo b oo udl 5 ards
OLan 5 5500 () 555 0 IL-6 Ch.d Dlslae S
s 03,5 53 1L-6 T Jslins rals (Yo Y)
(055 S a1 58 (S5l m 0,5 Sl |y e slie
ped 4 VT s S S (YY) OLISes 5 63
53 slalan i e 35l (oS 5 s elinal (e slie
153l 4 e da s sa3T CRP 5 TNF-0 dL-6 o
Spke 3 B an DS S (lae &oy05 lslae
OLESen 5 Gmdd (V83 55 e s Sla e
slaoa ol zeslia oy 05 EBE son L (YY)
e daliie o3 S0 o ed Ol g Ol jo (5, Lo 2o 5 VL
Lmed b oaclin jo oo CUS L 0l aS A5 S
UJJ_N 5 dee alolnl IL-6 530w N N s
aS Asslolis (Yoo) OllSen 5 S (YY) 53 e
s il 03 St s i ) g Aty Sl el
A ool an 5 IL-6 ol Bl e o Sl
22 bl i el a3, 8 o a5 Dl el |
AV)Zedss iy IS5
aasl @LJ 05 Dl sy e A 0 ki
5l o5 e e bl BlE (G 3 D
S NSl s a3l L sy a3 ¢
b5 e LSSl el sl S sl
o ysba OF 0350 (53,5 53 2 yo sl 5 255 0
e Sl s s G O)cwllad s o e b
3 Ored S (o el D Ao Sl W g
CBle (FA)s sl (Sl 0o ae o>
M5 Gl e S e (Nae J e 0500 0508
e oS Rl O Sobe 4 el TS )
O R e s Sl S 0l
Jo alze g e 205 S ) (TOAS s Jus

YAQ B AYAY oo, g ala 5 /Yo led /YN o5

)‘j}.:..a ‘;i.ﬁj.; e_,.\; amb A.Ln.n


www.SID.ir

Jlatbe 01350 53 gdad S ol 5 o V= Sl O KaSly s, ol oS

PR PRIA S 5 b (o5t Ol ey Kl e aslie

Gla syl st e Sl desin Sgh o By e A5 gl

LJJJJSLS)Q‘)LAJ»A}}; w‘fbu‘)sﬁo.)ws&,s]&

vﬁLu T L;b)v\}j,{ij

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Libby P, Bonow R, Mann D, Zipes D. Braunwald's Heart Disease: A Textbook of Cardiovascular Medicine.
8ed. Saunders; 2007.

Blake GJ, Ridker PM. Inflammatory bio-markers and cardiovascular risk prediction. J Intern Med. 2002;
252(4):283-94.

Turk J, Laughlin MH. Physical activity and atherosclerosis which animal model? Can J Appl Physiol. 2004;
29 (5):657-83.

Lira FS, Yamashita A, Uchida M, Zanchi N, Gualano B, Martins E, Caperuto E, Seelaender M. Low and
moderate, rather than high intensity strength exercise induces benefit regarding plasma lipid profile.
Diabetol & Metab Syndr. 2010; 2(31):131-42.

Donges CE, Duffield R, Drinkwater EJ. Effects of resistance or aerobic exercise training on interleukin-6,
C-reactive protein, and body composition. Med Sci Sports Exerc. 2010; 42(2):304-13.

Nicklas BJ, Hsu FC, Brinkley TJ, Church T, Goodpaster BH, Kritchevsky SB, Pahor M. Exercise training
and plasma C-reactive protein and interleukin-6 in elderly people. J Am Geriatr Soc. 2008; 56(11):2045-52.
Roberts MA, Hare DL, Ratnaike S, lerino FL. Cardiovascular biomarkers in CKD: pathophysiology and
implications for clinical management of cardiac disease. Am J Kidney Dis. 2006; 48(3):341-60.

Hashemian M, Vakili A, Akaberi A. Effect of glucose~insulin—potassium on Plasma concentrations of C-
reactive protein in Acute ST-Elevation Myocardial Infarction.Pak J Med Sci. 2011; 27(3):673-6.

Kasapis C, Thompson PD. The effects of physical activity on serum C-reactive protein and inflammatory
markers: a systematic review. J Am Coll Cardiol. 2005; 45(10):1563-9.

Olson T, Dengel D, Leon A, Schmitz K. Changes in inflammatory biomarkers following one-year of
moderate resistance training in overweight women. Int' J Obes. 2007; 31(6):996-1003.

Pearson T, Mensah G, Alexander‘R, Anderson J, Cannon R, Criqui M, Fadi YY, Fortmann SP, Hong Y,
Myers GL, et al. Markers of inflammation and cardiovascular disease: application to clinical and public
health practice: A statement for healthcare professionals from the Centers for Disease Control and
Prevention and the American Heart Association. Circulation. 2003; 107(3):499-511.

Kritharides L. Inflammatory: markers and outcomes in cardiovascular disease. PLoS Med. 2009;
6(9):€1000147.

Jorge ML, de Oliveira VN, Resende NM, Paraiso LF, Calixto A, Diniz AL, Resende ES, Ropelle ER,
Carvalheira JB, Espindola FS, et al. The effects of aerobic, resistance, and combined exercise on metabolic
control, inflammatory markers, adipocytokines, and muscle insulin signaling in patients with type 2 diabetes
mellitus. Metabolism. 2011; 60(9):1244-52.

Libardi CA, De Souza GV, Cavaglieri CR, Madruga VA, Chacon-Mikahil MP. Effect of resistance,
endurance, and concurrent training on TNF-a, IL-6, and CRP. Med Sci Sports Exerc. 2012; 44(1):50-6.
Akbarpour M. The Effect of Resistance Training on Serum Levels of Adipokine and Inflammatory Markers
of Cardiovascular Disease in Obese Men. Qom Uni Med Sci J. 2013; 7(3):1-10.

Kohut ML, McCann DA, Russell DW, Konopka DN, Cunnick JE, Franke WD, Castillo MC, Reighard AE,
Vanderah E. Aerobic exercise, but not flexibility/resistance exercise, reduces serum IL-18, CRP, and IL-6
independent of beta-blockers, BMI, and psychosocial factors in older adults. Brain Behav Immun. 2006;
20(3):201-9.

Peake JM, Nosaka K, Muthalib M, Suzuki K. Systemic inflammatory responses to maximal versus
submaximal lengthening contractions of the elbow flexors. Exerc Immunol Rev. 2006; 12:72-85.

Hosseini Kakhk S, Amiri Parsa T, Azarnive M, Hamedinia M. The Effect of Resistance Training, Aerobic
Training and Detraining on the Lipid Profile and CRP in Obese Girls. Sabzevar Uni Med Sci. 2011; 18 (3)
:188-97.[Persian]

Dastani M, Rashidlamir A, Saadatnia A, Ebrahimnia M. The effect of eight weeks of aerobic training on
hsCRP and resistant levels in menopause women. Euro J of Experi Bio. 2013; 3(4):43-7.

Abedi B. The effects of 12-wk combined aerobic/resistance training on C-reactive protein (CRP) serum and
interleukin-6 (IL-6) plasma in sedentary men. Yafteh. 2012; 14 (4) 14 (4) :95-106.[Persian]

\vay al.«,:s‘,:l:,&/h,w/ﬁ 8,93 )l‘g}:m é&ﬁ r_’lﬁ a@l:@\'ﬁ'


www.SID.ir

J\)K&A)ﬂ

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

Gaeini A, Dbydy Roshan, BG, Ravasi A, Gold J. Effect of aerobic interval training on the most sensitive
marker of inflammation predicts cardiovascular disease in older rats Research on Sport Sciences. 2009;
1(19):39-54.

Rahimi A, Hojjat S, Besharati A, Shokrgozar A, Masoumi S. The effect of an Aerobic exercise on I1L6, CRP
and TNFa concentration in women. Ann Bio Res. 2012; 3(1):125-31.

Many G, Hurtado ME, Tanner C, Houmard J, Gordish-Dressman H, Park JJ, Uwaifo G, Kraus W, Hagberg
J, Hoffman E. Moderate-intensity aerobic training program improves insulin sensitivity and inflammatory
markers in a pilot study of morbidly obese minority teens. Pediatr Exerc Sci. 2013; 25(1):12-26.

Warnberg J, Nova E, Romeo J, Moreno LA, Sjostrom M, Marcos A. Lifestyle-related determinants of
inflammation in adolescence. Br J Nutr. 2007; 98(1):5116-20.

Kamal NN, Ragy MM. The effects of exercise on C-reactive protein, insulin, leptin and some cardio
metabolic risk factors in Egyptian children with or without metabolic syndrome. Diabetol Metab Syndr.
2012; 4(1):27.

Namazi A, Agha Alinejad H, Piry M, Rahbarizadeh F. Effect of short long circles resistance training on
serum levels of homocysteine and CRP in active and inactive women. J Endo & Meta. 2010; 12(2):169-
76.[Persian]

Fischer CP. Interleukin-6 in acute exercise and training: what is the biological relevance? Exerc Immunol
Rev. 2006; 12:6-33.

Kasapis C, Thompson PD. The effects of physical activity on serum C-reactive protein and inflammatory
markers: a systematic review. J Am Coll Cardiol. 2005;45(10):1563-9:

Mendham AE, Donges CE, Liberts EA, Duffield R. Effects of mode and-intensity on the acute exercise-
induced IL-6 and CRP responses in a sedentary, overweight population. Eur J Appl Physiol. 2011;
111(6):1035-45.

Smith JK, Dykes R, Douglas JE, Krishnaswamy G, Berk S. Long term exercise and atherogenic activity of
blood mononuclear cells in persons at risk of developing ischemic heart disease. JAMA. 1999;
281(18):1722-7.

Church TS, Barlow CE, Earnest CP, Kampert JB, Priest EL, Blair SN. Associations between cardio
respiratory fitness and C-reactive protein in men. Arterioscler Thromb Vasc Biol. 2002; 22(11):1869-76.
Christopherson J, Sumer V, Kirkendall D, Jones M. Effects of Exercise Detraining on Lipid Storage in Rats.
Transactions of the Illinois State Academy of Science. 1999; 92(3-4):203-9.

Gomes F, Telo DF, Souza HP, Nicolau JC, Halpern A, Serrano CV Jr. Obesity and coronary artery disease:
role of vascular inflammation. ArgBras‘Cardiol. 2010; 94(2):255-61.

Taddei S, Galetta F, Virdis A, Ghiadoni L, Salvetti G, Franzoni F, Giusti C, Salvetti A. Physical activity
prevents age-related impairment in nitric oxide availability in elderly athletes. Circulation. 2000;
101(25):2896-901.

Powers S, Ji L, Leeuwenburgh C. Exercise training-induced alterations in skeletal muscle antioxidant
capacity: a brief review. Med Sci Sports Exerc. 1999; 331:987-97.

Ordonez FJ, Rosety MA, Camacho A, Rosety I, Diaz AJ, Fornieles G, Garcia N, Rosety-Rodriguez M.
Aerobic training improved low-grade inflammation in obese women with intellectual disability. J Intellect
Disabil Res..2014;58(6):583-90.

Phillips MD, Mitchell JB, Currie-Elolf LM, Yellott RC, Hubing KA. Influence of commonly employed
resistance exercise protocols on circulating IL-6 and indices of insulin sensitivity. J Strength Cond Res.
2010; 24(4):1091-101.

Hashemian M, Vakili A, Akaberi A. Effect of glucose—insulin—potassium on Plasma concentrations of C-
reactive protein in Acute ST-Elevation Myocardial Infarction. A randomized clinical trial. PIMS Reading
Tools. 2011; 27(3):673-6.

Hosseini Kakhk S, Amiri Parsa T, Azarnive M, Hamedinia M. The Effect of Resistance Training, Aerobic
Training and Detraining on the Lipid Profile and CRP in Obese Girls. J Sabzevar Uni Med Sci. 2011; 18 (3)
:188-97.[Persian]

Martins R, Verissimo M, Coelho e Silva M, Cumming SP, Teixeira AM. Effects of aerobic and strength
based training on metabolic health indicators in older adults. Lipids Health Dis. 2010; 9:76.

Gleeson M. Immune functions in sport and exercise. J Appl Physiol. 2007; 103:693-9.

Strasser B, Siebert U, Schobersberger W. Resistance training in the treatment of the metabolic syndrome: a
systematic review and meta-analysis of the effect of resistance training on metabolic clustering in patients
with abnormal glucose metabolism. Sports Med. 2010; 40(5):397-415.

YAVE AYAY ol g sls 5 /Yo lad /YN 6y9s Ny (Kb p ke o8l s


www.SID.ir

Quarterly Journal of Sabzevar University of Medical Sciences, Volume 21, Number 2, May & June 2014

Changes in C-reactive protein, interleukin-6 and lipid
biomarkers in sedentary middle-aged men after resistance
exercise

Ehsan Mir,
MS.c of sport physiology, Faculty of Physical Education and Sports Sciences, Ferdowsi University of Mashhad, Mashhad-
Iran

Seyyed Reza Attarzadeh Hosseini,
Associate Professor in Sport Physiology, Faculty of Physical Education and Sport Sciences, Ferdowsi University of
Mashhad, Mashhad-Iran

Mojtaba Mir Sayeedi,
MS.c of sport physiology, Faculty of Physical Education and Sports Sciences, Islamic Azad University of Kalale, Golestan,
Iran

Keyvan Hejazi
PhD student of Physical Education and Sport Sciences, Ferdowsi University of Mashhad, Mashhad, Iran

Received:21/02/2014, Revised:13/04/2014, Accepted:06/05/2014

Corresponding author: Abstract

Seyyed Reza Attarzadeh Hosseini Background: The risk of developing diabetes and cardiovascular

Paradise Daneshgah, Azadi . . . o
Square, Faculty gf Physical disease in the elderly, obese and sedentary population is high.

Education and Sport Sciences, Exercise can improve metabolic disorders associated with these

Ferdowsi University of Mashhad, diseases. The aim of this study was to investigate the effect of

Mashhad, IRAN. eight weeks resistance exercises on C-reactive protein (CRP),

E-mail: rattarzadeh@yahoo.com Interleukin-6_(IL-6) and lipid biomarkers in sedentary middle-aged
men.

Materials and Methods: This quasi-experimental study was
conducted in 2012 in the city of Sari. In this study, 24 subjects
were randomly divided into two groups; experimental and control
group (each group 12). The resistance exercise program was
performed for eight weeks, 3 times a week, 90 minutes per
session, with intensity of 60-70 one repetition maximum. Blood
samples were collected before and after the exercise
intervention. Data were analyzed using SPSS version 15 and
P<0.05 was statistically considered significant.
Results: The results showed that in the resistance exercise
group, CRP, IL-6 and percent body fat decreased by 19.14%,
11.00% and 9.55% , respectively (P<0.05). Although, total
cholesterol, triglyceride, HDL-cholesterol and LDL-cholesterol
levels were unchanged in two groups (P>0.05).
Conclusion: Eight weeks resistance exercises, through
decreasing CRP and IL-6 levels, two known new risk factors, can
reduce atherosclerosis and be effective in cardiovascular health.
Keywords: C-reactive protein, Interleukin-6, Resistance
exercise, Sedentary middle-aged men
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