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1. The New York Heart Association




ohBas § (,S5w) 1o

od8 (b, Ollows 51 039598 9 uld (suilisl il -YoR

Jlowi 5 (S o 5T S Sy 5 i e bl
Tl 02 Loy S o ol amlie Cgr LIS
4525 (Y 462d) SPSS 51530 o5 53 (P<+/40) (5 lskins
s i g

Pl

DL Y sl 55 05T ey S o s Slasia
oy 55h o odalive a5 shilen .ol ol 03l
Jadar) s 51 (Kon HalS™ oS 553 5 035 6o ¢y Ll

.0

Sla)ls Ol log 8 (saan 53 b plonil alins S
2 Bran 555 @FT S e s S L) 1y Jsens
FB.OF) w3 F om S Sl el anlllas -yl
SN Jsol oS Culey b ol gl oS ol ST

el ol plnil g3 )3

.(IR.JAU.SRB.REC.1395.40 : 331 u8)

awslin sl (95 5 SLOpT b osT Condy Do
5 09T o 03 i S el Cawsas glaesls

ho}f A.M.lu.ﬂ 6‘}3 J"‘"Ll)‘jg}?l"j cojjfjhojﬁ)'TuMi

Ao 3390 S0 F 10 BOT dwlio § Aoyl Silasuin ) Jyus

P Sk FaS FaS +S55k

+ /00 2O/YXV/VY OA/NAEA/AND IAVAEAZ/\ ¢ o
ian' \ZZENY/YY \VAVia =474 \ZF/07EN\O/YY A8
+/¥N4 VA/FE\A/FO Fa+10/F0 VY/$EN /8 359
+/YOA VO RN VoY/YOEN /OF QD/AZEV/VA J‘S)p

FS S 03 S L amlie 53 558 S o en 4 S5k
03,5 aw 3 G Sla piie pmmman (3L I3 gme ol I
Sl gyl gae Sl J S 03; b awlis ys dsle

(Y=Y 5 (Y-¥J s )(P<+/+0)

Oljee 53 ol sme 2l Bl (55 (5 05031 s ol
09057 s B 05057 i 5l alstle 05 5 aw EF 5 METS
ol ST s LT 05a5T .(P<t/40) L3 F salice

553k es S 3 EF wsys 5 METS Ol o7 5l 0lis

win Al 5 5 s 33557 5o (MetSlze) 2555 05057 mls Y o

Ao e
o (55t 053N 23,5 055 Sl i 3 oNke 55
1S 56D 25 5 sl il
Sl G5 S FaSSHSISL .
(il PR
[ZAEATZA FaS S+ sl
ONEFE/S0 5 .
FsS S S
ZAEA A S 0031
+ -
P<./:0 AT ST see/ony P PINEYIM Jzs
FAEYEAN GYEONY 5SS L
VESOAF 9IYERAN S5 S o
YAEOV/B0  ANEAY/AN Sk RIS
S/ EYAA FIEONV Js

s g gl



I ohBas § (Siw) hsw owld ubw,b Ollow 5 ¢i9aS9S o swd8 (sulgisb 51 =Y.

3.5 [VALUE]*
3 [VALUE]*
a2 25
—ii 2
)
o 12 [VALUE]*
L 1
p
0.5 0.2
0 —
. . LN
5'{} Nk ] ,{"é NE
3 &
3
Olsgma Sl ain A 5l das U L3 5 s s 5a5T 53 METS Ol e i Y 5l 5o
4}'.6.&/\)\-b{)yb@:ijJbé&stwjéé{u.‘ﬂdj.Xq-
> e
o (25t o53D 25,5 0550 Ol 3 oSl 055
AN S U Gk GaSS gS S S
(bl S
P<ezed avva ey sy se/on) FAVE/YO FeS S+ e
YA/VEO/FY FaS S Rl
FEF PV Sl
FE/VEY AN Js
0E5/\ S FO/5E0/A0 FaS S+ m
YO/ FY/0EO/A eSS Pl
vg/qF FEFS/\0 Sl
V/ oYV FO/YE+ /OA Jps

)‘JL.SLO.A Q}w*



ohBas § (,S5w) 1o

od8 (ulw,U Olhlows 0 394S9S 9 (sdd sulgisl K3l =YY

%[VALUE]

L
bfﬁ -\Qﬁ-ﬁ’)'

AT S 0y e
O R N W b 1 O N

%[VALUE]*

%[VALUE]*
%[VALUE]*

Ol gime os\isise) i A 51y U L8 51 s 55 505T 53 adssd S deoys Ol s ¥ )l 500

‘fﬁ;xjd,mm,y,;ﬂ,“mrjuAsdat;\
Ol a5k & ol YL e b 51 L
Tt FYO LD esdate Sl 5 b egp o S B 5 G35
Lol sl 0k 158 55700 3 L Ll 53l bl sl
5 e adsl (SLT @ el S b 05 i Ol
313 (S a5 S 5 Sdd Cpiomen 5 3 S
sjliﬁﬁam;\jTo;rS\‘Lsamaf,:céb,:.(\?)
4 gl 53 S5 S e Slael s i ik S
a6 2 o Sl 5D 05N 5 as e GBIl oy e
alsl 53 1B Y Coge el Sad by il
Gl b tagh ol glaasl .(00) 355 o Sl
03 S 0055 K S m S Sl 5 Sl
Sl B ol sae sk 4 Oles METS 015 (65150
oo 00 Tdexl 5 b ((W-VA)sg guar (3L

bl ool sy oo Slas Cb b s S

! Tarig Ahmad

S 5 Aol 5 S
dar 4 SISk s S 55 oS sls Ol LSl ey
EF 570\ (METS Sl 5 55" 00 5T 55 O e
5 S S o ae 038 43 dmBls Rl V07N
05,8 55 5 Rl VYA EF 547 METs S
Al 5153107 EF SRV Y CMETS jiSTlas o150
G B s g JAS 05 8 00 Dl ol
S35 B Ol 25 i 53 oo sl H S B
Ohles 53 o5 &0 Gy e Gimen 5 o
LK el cd b plite Dby a3 (10) 50 0 (B
S Wlosls Ol Guivs Lo &K y5b a0 cosls il 33l
&Sl (63131 51 YL Jlab sl 31 Ol 5 g ped Cub b
Gl 3 S JeS 03 G35 Hils S 5 o (S
A b Jals 45l (oLt g Ll e ad sl
w08 Ol 53 Sk iljsy G Jass gl
Ol Slallln Al o (SU5 CkS 55 s25 5 S

)mgngfdls@uﬁ,l}g;6@\;\@!0;!;



oh)Bas g (,S3w! s

ould (b, b Olhlow 30 594565 9 (sudd sulgisb 51 =YY

FaS S S et w5y Copae S5 addllae 53 55
o ol ¥ Oewy 08 o Yoo 5 Jl s Ske
el 65 e s b NYHA suwail s Sl sae
Wsls LS 1y Ledgsls il 53 05837 03,5 1058 1 Ol s
o pae 5 dny &S Silos (Y9) T dus S (YF-YO)
or ol GadslEl 5 oo Shee b 5SS
B o b 0T oS5 5 NI Sl S s O
L Olallas 53 O ylid 2als 50 Olles 53 (g4l (sne
o5 G sa 53 5 A edalie S S (slad pal sl
Sl B OLS L O olis 5o ol sre b a
3 kS edalin NP a:; g,.ﬁja,dﬂ J;:-{;J&‘*f
o) @bbw ol (abu\ Sladlas ;5\ @Lb Jf
Sl 035 &S 5 5 Kanl I Jg el Jhasi
a5 53 Bo o Glagils 5 eyl Sl pue
03,28 o pn ) Sulam 5 s gme 6,8 4 O
g by ol b Sl o> S sl 558 S
b OT Cate S 0158 5T ol oo il
O 2T & Ol 4 558 3T 23 8 ol
ST 5 s Sl ned 5 ke s s g8
IS e b owshe me Ol 3 S SIS
2P i LG (o oliE sladed O pelnST
Ao S bl e T SR 5 Jsbe slis o
b (68 ge Fhsw 53 0T S iE Cl Il
S 5 oS e 53 0 el Olge 4 5 odd
Fow S o Jos S M5 Sl o s5SES
52 0T 2508 5 GME 055 Gk 10T e 5 (G550
Wy U5 5 zshe Js S 0 68 e (Il sl

L Ol 8 e 55 5 e B L 2L s 0T

4. Belardinelli

VO2peak s 5. 4 o o3 S 515 Olids 05 8 ano 5 o8
sdalin (Y0) Ko s e SlS Sl 2alS
b B bl oS O b 5 Dl el 58
b assle Lol s 1y Ol aalsl 5 s3Il e S0
Jo Sl S gy () TS0 iy s
Sls Olas Wud b o gze I8 Ol jley )3 o 08 (saalllan
5 Ok (2 Olje (RS b amglie 53 (1 05 03 5 55
TN (5505 Dl ped Ssask 4 03y gaS e 5 S
$3 A S e TN 5 (5 e 5 5 e el ge ol
OSle ey o talS 1 B bl e 4 6 e
Slidos s S ST Jalse 155 Ol e
s 2l L e Bl e s OLis Sladllas LBl e
olpad Sl bl Dby el e 3 o Gl W
ol A3 S il Bl gy 0s LS OT doess 45T ol
bl gl VSO sl ) ] o
o5 03 shee L5 L Lie g Olss 3 e
S3len Sl pad 4 ST 50 Ollen 4SS SuST 2als
SRSy A a OlS e e R L el en ST

)58 oylal (S$550Tk gl
ok plowil (g3aze Slalllan 35 35S JoSo 3T 5550 )
13 Ol Ean W s b (5T ke a7 sis 8 .l
25 e Vo S e 5SS Ak \Y O e S
EF ;5 6350 1 ¥/%Y g0 (5 ol Olslews 5 S
L leale () 558 e J 8705 8L aglie 5 Oblay
S L BF s ols g 535 ot 205 Y (o

OF) 555 sdalive (65 Shes

', Chico
2. O'Connor
2. fotino




ohBas § (,S5w) 1o

ol ulw,U Oblows 51 0394568 9 Ludd (silisb il =YY

GKer pie 4 015 o adllas ) (S5 gdoue aler
W o lsen clo w3 S o)lal G3sasT i sliw
N B Cards e 5 S o5 o bdal) 5o e
Lol (Sl 55287 Bl ok 53 (B slasslen
S b oot T Slalllae iy o 5 4 (opl  osde
Sl Ol a5 i Oley Sode o &S g3 a3l i
-t B (5555 el S3L s o T 5 S S S
Sl erla ol g 55 JoSe 5 i M B Ay
b 4 S 5 el Ol 53,8 Dy i s
Dol (S 530 sl 53 (2555 Slab 5 0558 S JoSo
s

Sl mlio g a)ls 5 (g jed aaliy & b Wl
S o Ol bls 5 Cwl gylss L8 b Ol les
b3l (gl Calzbes S s Sl b ed sa STy
G ) il e Caliben (S)low S S35 5 i
- Pk Sl e & paise ol BL S
S B (B sl sl ol 5wl s IS
o Olanaiie 4 ljls Sy oS 5 i55s Sl )l
GB iy ple bos bagyls 5l eslizul L b uS o oSS
S8 Oleys 5 6Ky g 3 (o Ollew 4 Sleyo
Aol

EPELE R o)

BB 5 (s sl jaasi) ols 4b, S
B SIEoL s 0L pled Gl ) A
S5 SlagassT 3l prman 5 bl ot IMa ol
Glosar Lkle) oL Lass L8 ol Gl js &
G5 s Wy 3l adw gash oplosd o iS5 pAE

ASL oo gl ey 5

23 0T s dor 255087 L S5 sk ¢ 2alS (L oLl
Shst JoSo b RPN Gl o w0y
5 oSsasd ey 53 L 0T g (isS w5 TS
AT ol S Ll des e (LIPS G
oaie b RlBl Ohles 5o ehe ZEL FeS
Olys Olssa ol San JoSa pl 4 ST s
Lo B oLl Olag gty lalleys 5 osdle LSS
S G 4 (Bs o ol Ololas 5 O &6 I il
Pl e DS A e slgity sl sty Sl
5 b SRRl B Ll Olles 5o ESTH O3S
S I ST s s 4 5587 05Tl S
O B Oyl 53 S ¢SS o Sl J1 288 @
3 e Sl s S o Sy Loy S
2 el (S S TS s ol
5 (G SWUE o wuly) 2 s S ol
Gosre I ple 2alS 55 @il bls (gl
a.uTJ.:@l:Ja\.;@-jlg.(\‘V)ML;J:.{.‘“:%ATP;;WL;IJ{
a0 Ol (gl sl 5 228 Slalllas glaasl |
- BT S Ol el (SKen 558 TS S ey 0
s ) g Os 1) JUb sl 5 Shes o558 OISl
ol Sl aas Rl G (6555 L s ediide 5 sg
25l S 5 (53 Sas Sk 300 e 3 b
Sk s Sk abp 0 S Ghhles 53 Gose 2 s
Pl L 03 S IS 5 5 5S w5 pae ol sy
Lol S S Oyan bslan ohip (B SIS0k o
SEF doys Il b es sl Solae 5 Shes 35
ssb o iy 1 sy ol U8 Ol METS
Slzn 5l odeT Sy dalsd 4y a g b (Gl 0SSl
JoSe a5 B SIS0k S s el (B e S

Sl b 0T Olajes plowil & 15 Ol 558 S



ohBes g (Siwl hraw oald ol b Ollow » 594595 9 (sl solgisb 1 =Yg

References

1. Gorski PA, Ceholski DK, Hajjar RJ. Perspective. Cell Metab 2015; 21:183-94.

2. Jessup M, Albert NM, Lanfear DE, Lindenfeld J, Massie BM, Walsh MN, et al.
ACCF/AHA/HFSA 2011 survey results: current staffing profile of heart failure programs,
including programs that perform heart transplant and mechanical circulatory support device
implantation. J Cardiac Failure 2011; 17:349-58.

3. Esfahani MA, Jolfaii EG, Torknejad M, Etesampor A, Amiz FR. Postprandial
hypertriglyceridemia in non-diabetic patients with coronary artery disease. Indian Heart J
2004; 56:307-9.

4. Mishra P, Samanta L. Oxidative stress and heart failure in altered thyroid States. Sci World
J 2012; 2012:741861.

5. Schairer JR, Keteyian SJ, Ehrman JK, Brawner CA, Brakebile ND. Leisure time physical
activity of patients in maintenance cardiac rehabilitation. J Cardiopulm Rehabil 2003; 23:260-
5.

6. The top 10 causes of death. Report No: Fact Sheet No. 310. World Health Organization.
Available at: URL: www.who.int/mediacentre/ factsheets/fs310/en/index.html; 2008.

7. Leon AS, Franklin BA, Costa F, Balady GJ, Berra KA, Stewart KJ, et al. Cardiac
rehabilitation and secondary prevention of coronary heart disease. Circulation 2005; 111:369-
76.

8. Freeman LM, Roubenoff R. The nutrition implications of cardiac cachexia. Nutr Rev 1994;
52:340-7.

9. Khatta M, Alexander BS, Krichten CM, Fisher ML, Freudenberger R, Robinson SW, et al.
The effect of coenzyme Q10 in patients with congestive heart failure. Ann Intern Med 2000;
132:636-40.

10. Pepe S, Marasco SF, Haas SJ, Sheeran FL, Krum H, Rosenfeldt FL. Coenzyme Q10 in
cardiovascular disease. Mitochondrion 2007; 7:S154-67.

11. Rosenfeldt F, Hilton D, Pepe S, Krum H. Systematic review of effect of coenzyme Q10 in
physical exercise, hypertension and heart failure. Biofactors 2003; 18:91-100.

12. Okello E, Jiang X, Mohamed S, Zhao Q, Wang T. Combined statin/coenzyme Q10 as
adjunctive treatment of chronic heart failure. Med Hypotheses 2009; 73:306-8.

13. Madmani ME, Solaiman AY, Agha KT. Coenzyme Q10 for heart failure. Cochrane
Database Syst Rev 2014; 6:1-33.

14. Sander S, Coleman ClI, Patel AA, Kluger J, White CM. The impact of coenzyme Q10 on
systolic function in patients with chronic heart failure. J Card Fail 2006; 12:464-72.

15. Bonow RO, Mann DL, Zipes DP, Libby P. Braunwald's heart disease e-book: a textbook
of cardiovascular medicine. New York: Elsevier Health Sciences; 2011.

16. Berra K, Hamm LF, Kavanagh T. AACVPR cardiac rehabilitation resource manual.
Champaign: Human Kinetics; 2006. P. 215.

17. Kargarfard M, Basati F, Sadeghi M, Rouzbehani R, Golabchi A. Effects of a cardiac
rehabilitation program on diastolic filling properties and functional capacity in patients with
myocardial infarction. J Isfahan Med Sch 2011; 29:243-52. (Persian)

18. Shabani R, Nikbakht H, Niko M, Cheraghi M. The effect of cardiac rehabilitation on
functional capacity, blood pressure, oxygen consumption myocardial after surgery coronary
artery. J Med Sci Islam Azad Univ Hamedan 2011; 21:108-13. (Persian)

19. Ahmad T, Fiuzat M, Mark DB, Neely B, Neely M, Kraus WE, et al. The effects of
exercise on cardiovascular biomarkers in patients with chronic heart failure. Am Heart J 2014;
167:193-202.



0hBas g (5wl ew ould ul,b Ohlows  $394SS 9 suld (sulisb il -¥10

20. Chicco AJ, McCune SA, Emter CA, Sparagna GC, Rees ML, Bolden DA, et al. Low-
intensity exercise training delays heart failure and improves survival in female hypertensive
heart failure rats. Hypertension 2008; 51:1096-102.

21. O'Connor CM, Whellan DJ, Lee KL, Keteyian SJ, Cooper LS, Ellis SJ, et al. Efficacy and
safety of exercise training in patients with chronic heart failure: HF-Action randomized
controlled trial. JAMA 2009; 301:1439-50.

22. Zilaee Bori S, Nikbakht M, Ahmadi F, Shakeriyan S, Beiranvand G. The effect of
continuous and periodic aerobic exercise on oxygen consumption and ejection fraction, after
coronary artery bypass surgery. Res Sport Sci 2011; 28:115-28. (Persian)

23. Fotino AD, Thompson- Paul AM, Bazzano LA. Effect of Coenzyme Q10 supplement on
heart failure: a meta-analysis. Am J Clin Nutr 2013; 97:268-75.

24. Mortensen SA, Rosenfeldt F, Kumar A, Doliner P, Filipiak KJ, Pella D, et al. The effect
of coenzyme Q10 on morbidity and mortality in chronic heart failure: results from Q-
SYMBIO: a randomized double-blind trial. JACC Heart Fail 2014; 2:641-9.

25. Pourmoghaddas M, Rabbani M, Shahabi J, Garakyaraghi M, Khanjani R, Hedayat P.
Combination of atorvastatin/coenzyme Q10 as adjunctive treatment in congestive heart
failure: a double-blind randomized placebo-controlled clinical trial. ARYA Atheroscler 2014;
10:1-5.

26. Belardinelli R, Mucay A, Lacalaprice F, Solenghi M, Seddaiu G, Principi F. Coenzyme
Q10 and exercise training in chronic heart failure. Eur Heart J 2006; 27:2675-81.

27. Molyneux SL, Florkowski CM, George PM, Pilbrow AP, Frampton CM, Lever M, et al.
Coenzyme Q10: an independent predictor of mortality in chronic heart failure. J Am Coll
Cardiol 2008; 52:1435-41.



ohBss g (,S3wl 1o

od8 b, Oblows 51 099598 9 Lold svilgisly il =¥

Original Article

The effect of cardiac rehabilitation and coenzyme 10 supplementation on
functional capacity and ejection fraction in patients with heart failure
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Abstract

Introduction: Heart failure is one of the causes of death in cardiovascular
patients. The aim of this study was the survey the effects of cardiac
rehabilitation and co q10 on functional capacity (FC) and ejection fraction
(EF) in patients with heart failure.

Subjects & Methods: In this experimental study 40 patients were recruited

and assigned to four groups: cardiac rehabilitation, cogql0, rehab+coq10 and
control, randomly. (Each group 10 patients). Patients in rehab group have
performed recommended exercise three times a week, (Each time between
25 to 45 minutes) with 60 to 80% intensity of maximal heart rate. According
to the result of Borg test and patient's capacity in every time, the intensity of
exercise was increased for the next time. The second group was consumed
100 MG two times per day. The third group tried to do the exercise and
consumed co @l0. Exercise test was used to determine FC and
Echocardiography was done to determine the EF, before and 8 weeks after
the intervention.

Results: Paired T test showed that, the mean scores of FC and EF were
increased significantly in three interventional groups (P<0/05). According to
covariance test, METs and EF were increased significantly both in rehab and
rehab plus coql0 comparing to co q10 group. Above mentioned items had
significant difference in 3 interventional groups comparing to the control
(P<0/05).

Conclusion: Doing rehab and consuming of coql0 specially integration of
these two methods result in increasing of METs and EF which finally
effected on improving the signs of heart failure in patients

Keywords: cardiac rehabilitation, coql0, functional capacity, ejection
fraction, heart failure
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