WAYIAY 1,0 & ,b uluol (S 33 0 ASuslS alze

WAY/Y /¥ 3 pidy G,U WWAY olo poue Jgl aiad/FAY o )lods/ 093 9 (o Jlw

9N 9 b 1 81 40 YU cuwlus b C-Reactive Protein g wdd b po (56 o (w9

T Sulis ds guars ;iSy ! (LULET Jaslawl yise S SullA Guugs yiSe ! ALAK jisa yiSy
' s23lo dsaa ISy adila sane ISy

wd o 3 Aflio
w9y oo

el sy 18 gl i 1 gdle 33500 ol hles canliol (STt el i b conlita B oyt canlia I3 pac oo
93 ol cadllae cpl yd a3l e b3l 3 j9,8wlg,50 b (High-sensitivity CRPY hs-CRB YL cowlus L C-reactive protein.ls

D gy Slie i (g 9 L L3y 9818

gl (BaS e85 ol b 4y & Sglio pysis (gt Jlo VoV 5 Splie piais b lan WY (g) 1 adlllao (ol s 09
ooy g ¢ B SIS S 15 g 9 45 ey LS yeS 593 «SudlSged CleMbl .S ploul wings o Wbl ol CyengS
(TC |, Total cholesterglel Jsuls (FBS L, Fasting blood sugar,s kst w8 (TG L Triglyceridg) s ,.5 s
(Heart rate reserve HRR) 8 ©bys (copsd g 13,5 pbul Bruce s lstul JSSgp (wlal p (5559 cos .05 (6 50jl51 hS-CRP
A wyp ot g5y 9 SUAENT’S te bl g05l 5l ookl b oaisS S 1 4oy wliol i b cleMb) s e

bl ©olis a5 3gr Jlo OFVE E MEY Sgolio pydin ot 331 55 ¢ OF/FR F V/Se Sglio pysin b 33l 55 e bawgio Bl
il od g pyS e WENY E YF/OF  WWO/NY £ ¥A/00 ply LDL-C 5 cuiy & Sdalio pysin o8 o b 3l,8l 3 sl (o)l e
2 S ske AVAY £ /80 o VoYY £ FANES 1, FBS Sl ondwd 5 pSike VE-IYA £ £1/50 o YO//A4 £ VAFFA TG s
Ay Kby 8 i e g sg o Lo WH/-F EAY/EA o WY VN0 plpy Sstiaw o5 Hlid e (i) wd
Sglis B byps (oD (a5 3l 09,5 93 udld I3 gxe BMS] (glal JLai 5l 3lge (chon 5 39 09w sia Lo VE/OY E S/5A g YAIAF £ A/Y-

(P=1-¥) 33 5L 2339 4 Sy pyin b 3,5 53 NS-CRPl3n Jy (P= -1+ ¥Y) sty 53 e

pri 9 NS-CRP y blsjl Jy s (L5 Sdglie pyais 9 8 lipd 0085 o (bS] el aslllao (] )3 Lo 26 15 ol
ol Sdgulio pydins b 3,31 1> Sled) 19516 K ylgie 4 NS-CRP e ol 381 gosims lis Sgolie

hS-CRP8 1l (50535 (5559 Cond «Sgolio pysiaw 160405 (45519

g B yLps G0 pAd awyp s (ilo dee edls dogane Bilo (Jislowl SLLBT hwy B i alils igls
(FIY) ¥Y YA bl (Soj eaSiily alme (Sgalio 00k (o 9 b 31,31 ;3 YU Cuwslus L C-Reactive Protein

Y.AD-Y-AY

Olnl leaol Oleiol (K5 pole o&sls letiol G pe 5 B soaKiung s Oleinal B9 ,e 9 s Dladios 38 0 ludils -

Olnl Olgiol Olgiuol (Kiis pole oiils (K 5y (soa8ails wdb 09 3 Gy e 9 b anasiis -Y

Olnl Oleral Olepol (Kij pole oKils lainol Gy ye 9 B GoaSbagsy (ol Slyssl Dlgios 35 e ledils -1

Email: sadeghimasoumeh@gmail.com ol degars S5 JaGumo (GO 99

Y:Ao WA e Il ain /¥VY o5les/ ¥Y Jl— Olgiol (S5 0dSiils aloes

WWW.Mmui.ac.ir



9 hS-CRPu\J_:.a Lo canIlas u-l‘ BE Y- YY) el

b9,

ot Ok Slans YoV (655 0 rbate Sanllas (]
534S S sk potim Ly 5l WYY Sl
CS 3 WWAV=4) Jlw 5l Olgisl oy 5a S anlllan
Ly Il T VL sl il sy 0,5
Sl 5 3LT i Olghsl Sl slad s (5 S 4 50l
O g i (SIS e Sledbl s o]
s (Body mass index BMI) & sess sales
Jlw sl 55 SBS oS58 gl S5 Sl
S e el a8 S e S S Ul
o ¥ a s s Go b Sl 6 i 5 SWSU
Az LSS

e b o3 dgeme G5 e 5 2l e
adlas ol i SlSpr Al el (65 o oS s
WAY o 5o OLLlSan 5 08515 Gl o o) p 03
() Clods Jayl58

Slagss 55 0 an alllas pl OES &S 5
S b e AL s Ol B e 5
LaOl (sl acadllas oLl iy 5 Slal camlas
=S Sabiols,; glasl Sl e 5 A esls b 5
s axdlas 3,

Samilp JSSs i bl o S slie oo
- NCEP/AIP 1II) ks Js i JS r&ij

National Cholesterol Education Program/Adult

Vo ssbw L i il L (Treatment Panel NI

Sl galis pyais 5o hS-CRP LB () us (g003

4ol

Ol |y Sl ookt Reaven)aAA Jl s
iy sl ala 1 o slay B Sl 4 game S
Sl Soben 5 s em® O DL (5l
o ol i el oS K S ke
()5 Gome dighion 352

oot g gl Ol Ol (ol 2 s
LS 5 0la)s (5 8 S g ) S ke
,\_J>|JJ|J_§J_.E.I.,\A65)J¢—6,BL§LA Solew & o
3 s Smd (S sl i b Ol 55 . (T-T)
3 SBs B slaoban o) el B
oS oS 8 (golew 552 5 Uose (S
S st Lol i, S hss e (F-F) o
05 Ol iils (6l (ghie oMbl a5 Uil o
(Heart rate reservie; HRR) 5 0L 5 (g0 .53
Sl 00 aS el s e g sl Bl Sl S5
Ol 1) el sl 315 s 0l s Jaal5l Ol e
Ol e o ;3 AD 31 2aS HRR Ol 0 doeilir s
V=18) Wb o b STk Sl il ab

(High-sensitivity C—reactive proteims-CRP
Sl S gl ok b ks e 5 oledl 586 S
Ol s ay S glie oy L Olay (e (VY=Y
5 Al e (Bae— B sle (olaw lat o LS
3 S S 315 s 5L sla 550
it o (YFY0) U S50 3 5 Cwdha
OS5 obaw ot s 55 Sleys lalusl
(YP=Y4) sk e

s S sl ki A - Jas &S 5b Olas
S Olse & (B ,e = o Solen sl 03 e
2503 Ol 53 OV S50 sn 5 S o e St Juls

WAY g Il ain /FVY ol / PY Jlo— Olghu! S5 0l dloes Y AS

WWW.Mmui.ac.ir



Hitachi 902 5001 51 ;s e 5l 25, L os (TC
=) U;)J l_r HDL'C S LSJ—.‘.§°)|J—" (w‘j)
ol S L s 5 (79D psusie — ks
Friedewaldd ;- ,» Hitachr 902 ., L (LDL-c)
s Yoomg/dl 5 SNUL TG S1.(FV) s oy
e)U_r‘ wﬂLﬂﬁ?-‘ C,.:s Lv V.:.E.:.M.A)jbé\.: LDL ck..ﬂ
Pl s So L kil O A3 A e 6 S
Al e JlAnS] SIS
G ((YA) a4 § (WHO) ol Sl
¢L=<| Modified Bruce |G, Lol 5 25,5
.v\_ibjfg;_;e.)._;sc,sj_.ij._béav\ijﬁjz‘)v\ﬁ
s—olatl glac S L hs-CRP .S Ol
fjjgflfﬂ N J.LJLEA g‘\ajl.b.a w‘ DL L LSJ.‘.§°J")‘J|
A s e S he fr VL5 e Olge w1y 2 s
o8 S B s Ol @ |
L;b_:m_hjﬂuw__gcav\_& é))chwa‘
V0 a5 SPSS); %J

LS. .

La0 5051 5l eslizad L (SPSS Inc., Chicago, )L
P pslis .ai o), Student’s t5 o= 05 S5
Al 4 S s ls gme 0/ 0 51 zeS
3 i TC ine 4y oads 5l on caslllas ol
= Sodals (gl B me 545 LY mg/d
N i TG me s oy el (6 5 et 05
TG sodcals slajyls b as 555 L Yoo my/dl
S5 LAYEmg/dl i ni FBS pse 4y Cubs (O
Slome e 05 Hlid 5 Cols Lo Glag)ls b ae
4+ mmHg .. DBP 5\f mmHg ;| . SBP
O sl b glagb O ey L

Sl galis pyais 5o hS-CRP LB () us (g003

A jesie p,eSB

VL 50l e 3N Y em YL oS 555
0Ly 53 AACM

o — (TG L Triglyceride) ., ,.ASs, 5.
Vor mg/dl ssles b i

L Fasting blood sugarst il o= 23X
Ve mg/dl gl L 5N (FBS

SV S L s e ¥
L S (HDL-c L High-density lipoprotein
Sl Ly a8 5 Ol e 3 ¥ Mg/l (g 5le
ob3 4> 0+ mg/dl

Systolic blood ) Jsw 05— ;L2530

L Yo mmHg s L i (SBPL pressure

(DBP L, Diastolic blood pressuye s ls
AP AO MMHQ (g5l L s

Olan 31,81 50 aals oy, S OS5, 5
S e oo 45 Lis 5 Olghol )58 58 (6 anllla
oo 05,8 L e 5 e bl 5 il
Jols aslls o= sk sl Jlssen
3ol Ghoos ol sl s sl pde
J=e oos cmed ool e O 5 WSS L S
B Sl (B 5 Y b s (A s L
ol S O Lad ol gy el e iy
=B ol b b ol s Kool cuslS e
2 oS i wlbol 5 (Sl el Ol
Lal Celw VY 51 s 005 (S0 500 3 50 anllas

ékﬁé@hﬁ.v\-&é}jiw s1,81 51 O3 s

L;LAJJUJLI_M'\ u”L‘“"J’. .,\3) 039 chS))J (P 9E
(Y0) s plot el
L Total choIesterOIfl; Jspds 5 TG clw

YAV WA e Il ain /¥VY o5les/ ¥Y Jl— Olgiol (S5 0dSiils aloes

WWW.Mmui.ac.ir



TG 055 08 555 pale 5 S plie oyl 55205
<+/ve)) o—.IDBP 4 SBPFBS HDL-c (TC
(5,10 s4an 15 P

53 055 LW 5 Sabs e 3 7 Ol e
potims O3 058 Sl it S plie podiw Loy S
(Y dsa) 55

HRR j;slde (2555 S gl oS il
22 e VO S plie oy O 05,5 3
4S s e 05 53 des s VIV 5 01 e
S ple ool Loos S 55 sl de s
352 0U3 55 Ao ys VINY 5 015 e 53 s )5 VY/OY
A eds 05, S 93 e (Suls e Sl
(¥ dsa) (P= /YY)

Sl galis pyais 5o hS-CRP LB () us (g003

4l

535,008 canlllas pl s oS CS B YYS sl
O3AY 53,0 WYY 5 sl et Sls 03 7Y
2= Ol s Sl eyl Oy
S i S e 5 S YO S o5 2

sls L AY
S gl oy (hls S|l e
O¥N\E £ AN Ol s sl 31 5 OF/Y4 £ V/$e
095 O B Slolee godd & polie g Jlo
sl 3l A b3l Sledbl s DBP 5 SBP (.S
Sl e Sl &S (ST ple o L1550

fw‘ o e.)\b Ql_.:,..: \ d)J}- )J cbﬁ ol v.:k.ﬁ

O ngl_»T BlEypuy LLs 1 gekmsOlis polie o

ul.hﬂ)-ﬁ O\f.\.ﬁs C,S}& a};}: BE) @JQ}&W}:{ 6\.&0.6:-\.& ‘54...15.4 A J}J’

I galio pg sk b

S AP T PRV XY

y/se INARESZ D OF/\§ £ A/SY (JL)
<o/end IN/FY £ A/VF AV/AY L ¥/4¥ (o Ble) oS 553
< /e A YD EVY/AD Yo/ EAVA (¢ Sk 053
< /ey Y04/44 + VAY/0+ \Fe /YA E £V /57 (mg/dl) & .8 5

/ey YA\V/YVE £ ¥4/50 \DAVAVE: 4 /Y2 (mg/dl) ¢b Jg mudS
<oy FA/VY T APV FV/AY £ 1) /5Y (Ma/dl) YL JE b 55 00

/YA AN EVAR = LV NWEAVE Y0 (Ma/dl) ot JEs b 555
< /ey Vo VY EEA/FS AVAY £ 474, (mg/dl) kst o = s
< /ey W N N0 S W&/ ATV (MMHQ) ¢S s 0 = L2
< /ey AY/AF EA/V - VEIO¥ £ #/V- (MMHQ) ¢S glis 5 s

o 93 53 S gl ki 4 O 53 O3 5L 5 Cabs (e s o et Y Jod

ey SY/n s AQ/§ FY/4+ SAVAR b s
oy V¥ YA/E. \/$ Y/ S
oy 1V/N YY/A 4/ Or/re O Hlad

WA e Jol azaa /¥YY osled /Y Jlo— Olgansl Kb 0aSKiils dloes YA

8 A J) Uz, 5

WWW.Mmui.ac.ir




Sl galis pyais 5o hS-CRP LB () us (g003

S galis ook Dy 5 L O3 5 Ols 0 5o B 0L o (go 135 samalin ¥ g

(038) B b yo (50 3 \ \

\AVALE= 27N &gﬁmw.\;ﬂa,.\falv
WAV E V5 S i pg skt O gy 0L
/YA P lai.

VY/Y £ V/5A S s oy sokin b 013 0

VYT £ /Y)Y &SI e p gt b OB
/Y Pl
'/VV' a}f}};ﬁp

VYN £ A/BY S ke pg i b 3131 S

VE/XY £ V/5Y S e p oot O35ty 131 ST

bl 0y 5L OF (amslin 5 S plie p ks 4 OLMna s HSCRP 0l5s ¥ Jsur

P lage | «egilio pydiow G99 8181 eClgulia pyoiww b S I

Hs-CRP

4/0¥ VAT VAIVE & Y5/YY S Ol il KL
Y f % L g
VY-V £-10 Interquartile range

Hs-CRP: High-sensitivity C-reactive protein

Curezr 3 50 HRR (g5, Conir Sple (pimen
Nilsson. Jolie )5 .(F4) csl 03 55 Sl e (s3le
L 0L s kas HRR &5 Wiles S 0l 50 01

() el Jiml S sl p ok
hs-CRP il 531 45 43 esls 0LaS andllas 5 )3
5 55 Bl e 3351 i s T Gl s s

e gla, 55B slass sli8l L hs-CRPOI .
534S Sosb sl e Ll S sl s
e b S pbe ol sl Lele an sl b

3o st SB35l YL hS-CRPO 5.
Lis aS s e (Sos (gladdllas 55 ki 8 (V)

OA) sl ol o hS-CRP sl 551 L oS 3L
ot 5 gl e BLS S (g5, Sl
S sibie oo b 3131 a8l o3l 0L S ol

{ ) le Ao 9 f P hS‘CRPﬁJl—M.

@7 £V 8F mg/l) o 5 OAVE £ Y8/FV mglh)

(¥ Jsa=)
o
b hS'CRP) HRRV‘@"’)}‘:Sb 92 LA HUJLE.O w‘ )J
sy (o= L (Golaw ) L
éuma)bamdflggyurjwdj&
ojjjjJ)JHRR.ﬁJJ_Sw)ﬁQL@_Lp‘Q)jA‘)S
LFX)C,J\J\J&)\JO_LMCJ)LEM)J&:_!_;
)j_b M&Aﬁb?)Mbd}ﬁ)th'CRPleaﬂ
OLLSen s REgtZ gaslas j3 3y i =5l
G S D3l& 4 S Cul 0l Oy 5

YA WA e Il ain /¥VY o5les/ ¥Y Jl— Olgiol (S5 0dSiils aloes

WWW.Mmui.ac.ir



el K5 Slalllae s b llae oS (P = +/419)
L s —sss bLoJHRR L «slis ;5 hs-CRP
.Q..i\;L»L;L;JUMJJH:UA\);;@ﬁL:»pM
Lo 58 5o 1) edol Slalas bl Ll y5 e o sdle

Aled o Spbe ol bl o

dlé}ﬁj;ﬁﬁ
Y-LSQLE.@J}Sf)J‘\S@‘)M&HLSJ‘

o s e SLedbl ol 5T a3 B2

.v_i)‘.) b L}_.r‘.)).l.g 39 Jg":‘; dl.é g.li‘e.)j,a..r

Sl galis pyais 5o hS-CRP LB () us (g003

53 Al e 5 eSU ke L e hs-CRP SV
oldla S ol Sy . hS-CRPui.i\J'_é\ o
S5 J3,—5 , S ac,
oS s 2l (TNF L, Tumor necrosis factor

e OF 51 Bl sl 3l s S5 0sl 5 (IL-6) #

uﬁbi

Sl s Bl bl me LLELOVA) ol
(Y0) Cnl s 5518 okl gls S L

oS Sl aS s esls olis andles s
sl en IL-6 5 TNF 5 CRP 5VL 7ol L iy
9 O =l S slas L CRP (YL lez,u VY e
aadllae S (YY) 3ls LUl 5 S e o
L sl 3l 55 4 ol sl 0las oK el 065 (g,
AIL CRP Ul (S pilie oy ot 5850 S
(YF) db o s S b sl 3l

L3355 hS-CRPabaw S0l candllas ol )

References

1

Reaven GM. Banting lecture 1988. Role of
insulin resistance in human disease. Diabetes
1988; 37(12): 1595-607.

Ford ES, Giles WH, Dietz WH. Prevalence of
the metabolic syndrome among US adults:
findings from the third National Health and
Nutrition Examination Survey. JAMA 2002;
287(3): 356-9.

Ozanne SE, Hales CN. Early programming of
glucose-insulin metabolism. Trends Endocrinol
Metab 2002; 13(9): 368-73.

Chaitman BR. Exercise stress testing. In: Libby
P, Bonow RO, Mann DL, Zipes DP, editors.
Braunwald's heart disease: a textbook of
cardiovascular medicine."8ed. Philadelphia,
PA: Saunders; 2007. p. 197-205.

Gibbons RJ, Balady GJ, Bricker JT, Chaitman
BR, Fletcher GF, Froelicher VF, et al
ACC/AHA 2002 guideline update for exercise
testing: summary article. A report of the
American College of Cardiology/American
Heart Association Task Force on Practice
Guidelines (Committee to Update the 1997
Exercise Testing Guidelines). J Am Coll Cardiol

2002; 40(8): 1531-40.

. Vivekananthan DP, Blackstone EH, Pothier CE,

Lauer MS. Heart rate recovery after exercise is a
predictor of mortality, independent of the
angiographic severity of coronary disease. J Am
Coll Cardiol 2003; 42(5): 831-8.

. Froelicher VF, Myers J. Exercise and the heart.

Philadelphia, PA: Saunders; 2006.

. Elhendy A, Mahoney DW, Khandheria BK,

Burger K, Pellikka PA. Prognostic significance
of impairment of heart rate response to exercise:
impact of left ventricular function and
myocardial ischemia. J Am Coll Cardiol 2003;
42(5): 823-30.

. Jouven X, Empana JP, Schwartz PJ, Desnos M,

Courbon D, Ducimetiere P. Heart-rate profile
during exercise as a predictor of sudden death.
N Engl J Med 2005; 352(19): 1951-8.

10.Wei M, Kampert JB, Barlow CE, Nichaman

Mz, Gibbons LW, Paffenbarger RS, Jr., et al.
Relationship between low cardiorespiratory
fitness and mortality in normal-weight,
overweight, and obese men. JAMA 1999;
282(16): 1547-53.

WAY g Il ain /FVY ol / PY Jlo— Olghu! S5 0l dloes Y4

WWW.Mmui.ac.ir



11. Mora S, Redberg RF, Cui Y, Whiteman MK,
Flaws JA, Sharrett AR, et al. Ability of exercise
testing to predict cardiovascular and all-cause
death in asymptomatic women: a 20-year follow-
up of the lipid research clinics prevalence study.
JAMA 2003; 290(12): 1600-7.

12. Chaitman BR. Abnormal heart rate responses to
exercise predict increased long-term mortality
regardless of coronary disease extent: the
question is why? J Am Coll Cardiol 2003;
42(5): 839-41.

13.Morise AP. Heart rate recovery: predictor of
risk today and target of therapy tomorrow?
Circulation 2004; 110(18): 2778-80.

14.Fletcher GF, Balady GJ, Amsterdam EA,
Chaitman B, Eckel R, Fleg J, et al. Exercise
standards for testing and training: a statement
for healthcare professionals from the American
Heart Association. Circulation 2001; 104(14):
1694-740.

15.Mark DB, Lauer MS. Exercise capacity: the
prognostic variable that doesn't get enough
respect. Circulation 2003; 108(13): 1534-6.

16.Falcone C, Buzzi MP, Klersy C, Schwartz PJ.
Rapid heart rate increase at onset of exercise
predicts adverse cardiac events in patients with
coronary artery disease. Circulation 2005;
112(13): 1959-64.

17. Huffman FG, Gomez GP, Zarini GG. Metabolic
syndrome and high-sensitivity C-reactive protein
in Cubans. Ethn Dis 2009; 19(2): 115-20.

18.Nakamura H, Ito H, Egami Y, Kaji Y,
Maruyama T, Koike G, et al. Waist
circumference is the main determinant of
elevated C-reactive protein in metabolic
syndrome. Diabetes Res Clin Pract 2008; 79(2):
330-6.

19.Bahceci M, Gokalp D, Bahceci S, Tuzcu A,
Atmaca S, Arikan S. The correlation between
adiposity and adiponectin, tumor necrosis factor
alpha, interleukin-6 and high sensitivity C-
reactive protein levels. Is adipocyte size
associated with inflammation in adults? J
Endocrinol Invest 2007; 30(3): 210-4.

20.Dandona P, Aljada A, Chaudhuri A, Mohanty P,
Garg R. Metabolic syndrome: a comprehensive
perspective based on interactions between
obesity, diabetes, and inflammation. Circulation
2005; 111(11): 1448-54.

21.Park HS, Park JY, Yu R. Relationship of obesity
and  visceral adiposity  with serum
concentrations of CRP, TNF-alpha and IL-6.
Diabetes Res Clin Pract 2005; 69(1): 29-35.

22.Lee WY, Park JS, Noh SY, Rhee EJ, Sung KC,
Kim BS, et al. C-reactive protein concentrations
are related to insulin resistance and metabolic
syndrome as defined by the ATP Ill report. Int J

Sl galis pyais 5o hS-CRP LB () us (g003

Cardiol 2004; 97(1): 101-6.

23.Ridker PM, Buring JE, Cook NR, Rifai N. C-
reactive protein, the metabolic syndrome, and
risk of incident cardiovascular events: an 8-year
follow-up of 14 719 initially healthy American
women. Circulation 2003; 107(3): 391-7.

24.Grundy SM, Brewer HB, Jr., Cleeman JI, Smith
SC, Jr., Lenfant C. Definition of metabolic
syndrome: Report of the National Heart, Lung,
and Blood Institute/American Heart Association
conference on scientific issues related to
definition. Circulation 2004; 109(3): 433-8.

25.Hunt KJ, Resendez RG, Williams K, Haffner
SM, Stern MP. National Cholesterol Education
Program versus World Health Organization
metabolic syndrome in relation to all-cause and
cardiovascular mortality in the San Antonio
Heart Study. Circulation 2004; 110(10): 1251-7.

26.McNeill AM, Rosamond WD, Girman CJ,
Golden SH, Schmidt MI, East HE, et al. The
metabolic syndrome and 11-year risk of incident
cardiovascular disease in the atherosclerosis risk
in communities study. Diabetes Care 2005;
28(2): 385-90.

27.0nat A, Ceyhan K, Basar O, Erer B, Toprak S,
Sansoy V. Metabolic syndrome: major impact
on coronary risk in a population with low
cholesterol levels--a prospective and cross-
sectional evaluation. Atherosclerosis 2002;
165(2): 285-92.

28.Girman CJ, Rhodes T, Mercuri M, Pyorala K,
Kjekshus J, Pedersen TR, et al. The metabolic
syndrome and risk of major coronary events in
the Scandinavian Simvastatin Survival Study

(4S) and the Air Force/Texas Coronary
Atherosclerosis Prevention Study
(AFCAPS/TexCAPS). Am J Cardiol 2004;

93(2): 136-41.

29. Brinkworth GD, Noakes M, Buckley JD, Clifton
PM. Weight loss improves heart rate recovery in
overweight and obese men with features of the
metabolic syndrome. Am Heart J 2006; 152(4):
693-6.

30. Sarraf-Zadegan N, Boshtam M, Malekafzali H,
Bashardoost N, Sayed-Tabatabaei FA, Rafiei M,
et al. Secular trends in cardiovascular mortality
in Iran, with special reference to Isfahan. Acta
Cardiol 1999; 54(6): 327-33.

3l1.Sarraf-Zadegan N, Sayed-Tabatabaei FA,
Bashardoost N, Maleki A, Totonchi M, Habibi
HR, et al. The prevalence of coronary artery
disease in an urban population in Isfahan, Iran.
Acta Cardiol 1999; 54(5): 257-63.

32.Sarrafzadegan N, Kelishadi R, Baghaei A,
Hussein SG, Malekafzali H, Mohammadifard N,
et al. Metabolic syndrome: an emerging public
health problem in Iranian women: Isfahan

WA e Il ain /¥VY o5les/ ¥Y Jl— Olgiol (S5 0dSiils aloes

WWW.Mmui.ac.ir



Healthy Heart Program. Int J Cardiol 2008;
131(1): 90-6.

33.Sarrafzadegan N, Baghaei A, Sadri G, Kelishadi
R, Malekafzali H, Boshtam M, et al. Isfahan
healthy heart program: Evaluation of
comprehensive, community-based interventions
for non-communicable disease prevention.
Prevention and Control 2006; 2(2): 73-84.

34.Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults.
Executive summary of the third report of the
National Cholesterol Education Program
(NCEP) expert panel on detection, evaluation,
and treatment of high blood cholesterol in adults
(Adult Treatment Panel IlI). JAMA 2001;
285(19): 2486-97.

35. Obesity: preventing and managing the global
epidemic. Report of a WHO consultation. World
Health Organ Tech Rep Ser 2000; 894: i-253.

36.Warnick GR, Benderson J, Albers JJ. Dextran
sulfate-Mg2+ precipitation procedure for

Sl galis pyais 5o hS-CRP LB () us (g003

guantitation of high-density-lipoprotein
cholesterol. Clin Chem 1982; 28(6): 1379-88.

37.Friedewald WT, Levy RI, Fredrickson DS.
Estimation of the concentration of low-density
lipoprotein cholesterol in plasma, without use of
the preparative ultracentrifuge. Clin Chem
1972; 18(6): 499-502.

38.World Health Organization. Cardiovascular
Diseases Unit. Monica manual. Geneva,
Switzerlan: World Health Organization; 1990.

39. Regitz-Zagrosek V, Lehmkuhl E,
Mahmoodzadeh S. Gender aspects of the role of
the metabolic syndrome as a risk factor for
cardiovascular disease. Gend Med 2007;
4(Suppl B): S162-S177.

40.Nilsson G, Hedberg P, Jonason T, Lonnberg I,
Ohrvik J. Heart rate recovery is more strongly
associated with the metabolic syndrome, waist
circumference, and insulin sensitivity in women
than in men among the elderly in the general
population. Am Heart J 2007; 154(3): 460-7.

WAY g Il ain /FVY ol / PY Jlo— Olghu! S5 0l dloes Y.y

WWW.Mmui.ac.ir



Journal of |sfahan Medical School Received: 24.10.201

Vol. 32, No. 312, 1" Week, February 2015 Accepted: 25.12.201

Comparing Heart Rate Reserve and High-Sensitivity C-Reactive Protein in
Patients with and without Metabolic Syndrome

Jafar Golshahi MB) Yosef Khaledi MB, Esmaeil Aghababaei MD
Masoumeh Sadeghi MDMohammad Hashemi MDHamid Sanei Mb

Abstract

Background: Absence of increase in heart rate in response ¢ocise indicates poor prognosis.
Inflammatory factors as C-reactive protein (CRR) associated with atherosclerosis. In this study,
these two factors were compared in patients withwithout metabolic syndrome.

Methods: 203 individuals without and 123 individuals with taeolic syndrome were selected
randomly from Isfahan Cohort Study and their derapbic data, wait circumference, height and
weight were recorded. Also, serum triglyceride (T@sting blood sugar (FBS), total cholesterol
(TC), high density lipoprotein (HDL), low densitypbprotein (LDL), and high-sensitivity CRP
(hs-CRP) levels were measured. Heart rate resét®R) was determined through exercise test
carried out according to the Bruce standard prdto€be age-adjusted data was analyzed by
generalized linear regression and student'’s t test.

Findings: The mean ages of individuals without and with meliabtsyndrome were 54.16 + 8.61 and
54.29 + 7.60 years, respectively (P = 0.890). TlemamLDL levels in subjects without and with the
metabolic syndrome were 116.17 + 24.04 and 120.228.55 mg/dl while mean TG levels were
140.38 £ 61.65 and 259.99 + 184.49 mg/dl and mdzh [Evels were 81.81 + 9.90 mg/dl and 107.13
+ 48.46 mg/dl, respectively; all the differencesravetatistically significant. The mean systolic dao
pressure was 116.06 + 13.69 mmHg in persons withoetibolic syndrome and 130.73 + 15.15
mmHg in patients with the syndrome. The valuesnigan diastolic levels in the two groups were
76.52 £ 6.69 and 82.84 + 8.7 mmHg, respectivelyCGfRP level in the metabolic syndrome group was
significantly higher than the other group (P = (.0fAile HRR did not show significant difference in
the two groups (P = 0.27).

Conclusion: In our study, no relationship was documented betwé&lRR and the metabolic
syndrome. However, elevated levels of hs-CRP wererded in patients with metabolic syndrome.
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