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Abstract

Background and Aim: Reduction of any mobility and activity can cause many diseases as
cardiovascular diseases. The aim of the present study was investigation of the effect of a combined
training period (aerobic and High Intensity Interval Training) and high intensity interval training
on Homocysteine and ESR in cardiovascular patients.

Methods and materials: In the current experimental study, 32 cardiovascular patients were selected
voluntarily and were randomly divided into 3 groups: combined training group (n = 10), HIIT
training group (n=11), and control group (n = 11). Inclusion criteria included injection fraction
greater than 30, lack of tachycardia and bradycardia, and lack of functional capacity less than 5
met, and the exclusion criteria included unwillingness to continue the activity and diagnosis by a
physician. The protocol of the HIIT training group included performing 3-2 times a week of HIIT
training during the first 4 weeks and performing 3 times a week of HIIT training during the second
4 weeks.

Blood samples were taken 24 hours before the first training session and 48 hours after the last
training session, under the same conditions for all the three groups. Data analysis was performed
using paired sample t-test, ANOVA, and post hoc with a significance level set at P<0.05.

Results: The performing of combined exercises and HIIT was found to have a significant effect
on reducing serum homocysteine levels (combined exercise (baseline values of 1.3 +19.7, after
intervention 2.3 £ 13.8, P<00/0), HIIT exercise (baseline values: 1.3 £20.0, after intervention:
1.5 £16.3, P<001/0)) and ESR levels (combined exercise (baseline values: 2.1 + 27.7, after
intervention: 1.27 £22.13, P<005/0), HIIT exercise (baseline values: 2.8 £ 26.2, after intervention:
2.0+ 22.9, P<004/0)) compared with the control group (Homocysteine P<619/0, ESR P<306/0) of
cardiovascular patients.

Conclusions: Combined and HIIT trainings seem to be effective in reducing homocysteine and ESR
in cardiovascular patients, while the effect of combined exercise is greater than that of HIIT.

Keywords: Combined Training, High Intensity Interval Training (HIIT); Homocysteine;, ESR;
Cardiovascular patients

. J

*Corresponding author:Javad Nemati

Email: nemati_phy@yahoo.com

Research in Medicine 2021; Vol.45; No.4;40 -45 .

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |


http://pejouhesh.sbmu.ac.ir/article-1-2937-fa.html

£00En b N (8 0 (50 9

“hoan b . & 5o & e ;
V:".A:/JL,,VHM‘LWJJ//}‘:?UVP/T:)’U J’}/gd‘“,«w

2 (9US o 503 g (W (29lS 9 (55198) S 55 (2005 090 S U
5955 — 8 o)l S ESR g pliisnsgod
‘:Jb (w0 4)33‘::.0& Qo0 c*éu.'o'.oa.; .5‘9:.- ‘)9"059“; Yo
Ol Sl Sl oIS )3 pole 0uSa31S (2339 S5ed9258 05,5

WAV 5 o WA/ OIYA el

(- )

oS>

S 8U oy o cnl Sl Ban gy cnl I casl (Bgje - S slasslon dlor ST slon ) 6)lin jlodine] llad 5 S o5 GialS 1 Bun g il
sl 039y (Bgye m( B lew P ESR 5 (pitacgen yp 20d (0l (sl o8 5 (028 (29l 5 (55190) (o055 005 09

09,5 dN=10) oS )5 yed 05,8 10185 J1)8 05,5 dus yd Bolad g Wad Lloesl aildbogly (B pe - 8 jlew 32 )55 dalllas (pl )3 tadllae S,
& les cud b pas 5 (60,18 (60l 5 (60,5 (ST il 30 51 gYL 5 S ol 399 sl jlme (n=11) J S 09,5 o (n=11) HIIT -y, 105
20k s 93 Sl ol oS 5 e 05,5 US55 350 Kby e 9 Coll o3l 4y bl pis Jolis 35 s (slalone 351 o 5t ) iaS
HIT (05 aan )5 )b S5 gl l g CAET (005 aian (5 )b 95 (slpn ! o g Jgl atan Jloa )0 HIIT (sla oy od (gla) g W CAET oy 05 atan
PHIT (05 atan 3 )b aw lial g Jgl aten jlon > HIIT 1 05 atan 13 )b duw g slynl Jolis HIIT 1y 105 09,5 [STgp -39 pgd atam Hlo> )
(0555 aws yo gl QLo Ll )3 ) 005 el (3231 ) oy sl 48 5 (05 e (s J) I8 sl 24 (35 sladiges 29 o st e
43 plgl P<O/05 g laline pdas ,> POst Hoo s ANOVA ¢ aly t g lol duli s 51 oolisl L baosls ko o 4 joss 05 418 5

33lie) S 5 uped)ESR o (P<0/001 A&¥1,0) alilis 5l Ly Feur TVY @b pW)HIIT (05 P<0/001)AYATY,Falilie
b duglio ;3 (P<0/004 YY,ATEY,+ alilis j o YEYEVA @l 3laa)HIT oy 05 « P<O/005)XY, W, YValslio 5l s FVY YV
)3 Bys - ol o (P<0/306 ESR P<0/619 yisan ) ]S 05,5

lagyyes fa5 Jlo > ian 5o (Bgje -l ol ESR 5 (ittuwgen (ials p HIIT 5 (oS 35 (lacy yod sy oo 55 40 168 20ns
)y HIT & s (S 5

\.

J

(AN sl

S 90 S gl Jols 3ygkid o (b9 Slac el 55 b il
gow b ohley (sl VOYpPeak soyoFe-0e cnds b olitul (slacy yo
G syl a3 oo i gy 4 gy aled () ewlyl b6 YL
Foe ol S lsis @ wilgie (HIT )asd ogls o jed Glyie L
SIS loandy 4 il HIT . (W)aiiS” Jas pgusye stoliil slayyad
S5 | plod G b oS s 4 oS G 4 ool (slacllud |
HIIT (glyat e slap i @i 4 dags b 204 o0 plos] VOYpeak 4 o3
b 55 (sladlag 45 1S5 s 453 ity b 45 3 ] ol (Sae
VAT L0 o 1 o 5l o8 i b clled by ool il 4d 8y din aliag
LESR g he olaw (ll plas Jolse (S o wind oo olis boyiagiy
das (V) st by Bgye - A8 slaglon oty 5 5yaS
SLIL 5 0ad 3yl dine) cul )3 Wl oo & Canl (pladise; I (S w2 209

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

Research in Medicine 2021; Vol.45; No.4;40 -45

‘oo
S5 dax 5l Fgye B Gaglon 5l ol jludie; (S0 oS
2 oode o)S oy (S et yly (V)ewl GygS G
slaygSl ul 5l (S Wsdie oy 35 Al Loy gSB 1S )5 ]
SeBian et abpeligl e ()l (0) pttipwsar )y 2050 el
g Jobo 1N 95 p3olSle - conl (igate grudlito Jpazma o355
2 39800 3y Loy @ (B pdlie 9 31500 455 (ol ) ) Jgbe 0190
151 b dos 0 (Bg6 sl s JhC BLSI 3lie 95 L g
65500 sl 5l (S (0 )b ol o e g SeuS gl
(ESR) jo3 JoulS' gy s yus 09 o0 odiorion lls sloilojl )3 &
3955 B9ys B ks else 0aiiS (9%l y9S B (e 4 &S
I e el b &S g lom 9 ESR S lgiose (V)9 olit
o ety s I3l ol e locsglS sl I3 5 555 e 2>
Sl slow 5 39y @l g el Cundg Jlasl sl i ESR 5

PSR O PVOWO R VOWEPY,

nemati_phy@yahoo.com :Syg S Conny



http://pejouhesh.sbmu.ac.ir/article-1-2937-fa.html

O g 30098 s /XY

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-07-04 ]

55 S SSgp 838 05 ey g9 g (S Sl yed i odlatul |
9y Odgd 48 Yo-Y0 JCAET oy yes wian 3 )b dw > slpp! Jolis
HIT (o poi glya! st (VOYpeak aops Ve 50 cid b Juodys
438> YOV JCAET [y 505 atén )3 51 93 slpn! o g ¢ gl atén)los 5o
2L Gl 5 (VOVpeak sops 8e-Ye cud b o 55y g0
dod VeuVeo Gud b Jeod 5 (555 opugd 4ddd Yeo-YO JHIT o o5 aiam
aan Hles ) (aidy 6 4 4l V0 ol il 4 cdld cons L VOYpeak
JHIIT (s 05 atan 15 )b du 05 (gl Jolis HIIT oy y05 SS90 -390 pgd
L VOYpeak s ys VeuVoo cad b ood 5 (g5 opdogd 4883 V0-Y - Jols
dw slynl g Jol aian jlon 50 (ddds S 4 4l V0 ool il 4 cllad s
VoV ad b Jeod s 69y gy 4ddy Ye-VO JHIIT oy o5 atan )5 0
Sl o (dads S a4 4l V0 col il 4 cled cans L VOYpeak s )
ot 41y 3,5 3y e o oyl 05 ks 3 3. g i

(W)Ll oo plos! adds gy

R (S e (plodw

Okl o el YA 5 ajed sl 908 ) Gl ol YF (6505
U5y 4 ESR g he oy zolaw -0 pbonil s A sl uly (0 yo5 4ol
J50955w0 VO (sl s oy b > 59uiS” b L crystaldays oS L 15, Y1
oglanz sloodls b plosl (oS35 Joijlo €8 1 sloinl) 3o 2 5
loaaly 5l g 505 Lo 5 4525 V5 5555 SPSS ls8le 5 5l eslizl | o
op Sl ANOVA 5 (g5 1905 (slojuis gy slp (295t )bel
A ouied (y905] (5 loline alas e (1 -5 03liel (2S5l persS
A5 &S L 3 P<abe 3 (g yfoline b 05 030 S &

(badly
Oy amhn Cudd gl ]l e he cldale oy lis ol iagh slaaidl
09,5 ;0 Lol cunl aiBly ialS gyblime ygo 4 HIIT 005 5 Sy
SR INY Y Jga> )l ol samliie he olds )3 (g yboline (slo puss S
JsiS 0,5 30 Lol ecdly jilS' g)laline o yd s pad 09,5 9 ;3 ESR clale
500 Gyl 1Y Jads )ais ssalie ESR polie (5 (g)bline (glayuss

o Tobaw GRS ) (apel 09y 93 O blize (29)S (Sl yeS
<Gl o odalie HgSB g3 )

23 l3) s yod (sloasliyy ) iz 5 a8 g canlio iy sl [SSg
dngl 9 098 33 fge (038 dagylon b oo lad Lolge (2alS 5 (Rl
Oids 5l aS ayls dgng (gadlad usls s 3 (V)aa s b gylew cpl oleys
Slr fae Sloj Blod 4 0gilly (o yed 29y o lgie 4 HIIT (glagy po5
oo 455 Lol A8 o Coles (M g (Boye - olB (lags) B3l 52 o
el )8 i ped asliy 93 (pl Sy Ll &S ol cpl 31 Dgmg o ol j0 &S
55!y B o (ESR 5 s sl ol 50l > e
@ o5 sladelyy cpl 1Pl a5l Wl oe (i Sl cnl 4STL g Tl
Ol (BB (ole sl 5 SleMbl 395 )5 (nlpls S48l 5 5% Iiome ©)90
oble ESRghe  HUIT 5 (oS 5 0505 95 93 LT 45l o 3525 40 Jlgeo

S s 5 gl

’ _ g 9 dlge
ol 358 095 b ygeil 9ol Gl b b eyl gl £
dnol> -1 pasedio (S8 Jgo ) s el Sluslono | oalisl L ladiges poe
4 Sbjy SaclSe plsl lp o 3g s (oles gy ol )l
L;I)b 9 ;,«UoBIJ O‘)l"'!:’. L;alo: )’| ISTATY ob)f 4:..>|)A dl‘;w)y ‘_;Lmol:m)kﬁ
sl b b)) plsl 5l ey g sel Jos 4 ©ged (iaghy Ll
B3 Vo 5l a8 a5 S b &S Sliley (et Sip lawy
5 a8 bl o0 ySlas cudybs g amily (63,8 (o3lp b o35 SUL
oY o 2T g cleMbl o) x5as xie Gimgds )0 €8 b 5l der Cao gy
Lo s -5 0305 I ingofl 4y o] Jolye g Simg plosl (S3sSe o))
ol Cawd 4 by 53903l oM g (S5 Cdlad ljse 0,by> SleMbl dalidins
o 330l b 48 5 imgts 0 yea (gly (oS WlalST asbicyls, gl 5l 4
03,55 Sy olaie uyed by gum ) y9ejl syl I S ole i
iy oS Jols adsl sl byl dan o8 9y I S iin Sy 00
Coles a8 pbolVoYmax o (BMI ) Suy o355 (adld b (opn 8
bl g 4 LBl S > g g Ndg balyd anly 48 bl 5l L8 Y
G S 28)5 1,8 ]S 09,5 9 HIIT (205 (S 35 (2 o3 095 4
IR.GERUMS.) cusl o 381 G318 S pole 03l j| imgs o
Slaws pagr Voo 3l a8 5 4 esly (39 Jloys oy yr -(V¥2],+\W.REC

15 ol Shg gl g0l 5 dlitl L ddigas

fh el SS9
1y 295 4dB> gy o 4 Clled g9 I S (0 pe8 slaog S 5l plS 52
(BMI ()59 0y Mooy S s 2 (63,8 Sloogas N Jgan

(105 (9l 9 (s5l9n) (S 5
Axy b
] ] + ] + ] +y.. )
avATYE afstyy a5,0F Y, oo
ey YAAZaA  vayaa vy ya,aE¥,A YWY F veYIEF 59
ey YLEEYY  YAYIEY,YN  YWSEAY YAYELY ysEosvy vy .aa BMI

Log)S S5 4y (3 Oloj o p ESR (30 ¥ g

(Mm/h) ygoil oy (MMV/D) geil iy Bog)S
L¥es AERAY ys ALYy J s
g yraty,. veY VA HIIT
N YYAY R, YY MAER A S

cCal Yoline BB saimd s P<O/01 L slael

<Gl Holine BWA] oaims iz P<O/01 | slasl

Wog,S SUSE &y (py p Gloj o 2 (amogad Gline -V >

bbe paw  (UMOIN) yg0il o (UmON/I) yges] iy o 09,5
ALY Yoy, Yryy J S

See V¥ (TR Su W Yoy HIIT
o + + .

;o) WAYY ya vy S 5

<l Hbline BB osims s P<O/01 L slael

£008n 2l Vo (£ 0k 50



http://pejouhesh.sbmu.ac.ir/article-1-2937-fa.html

7 )l SESR g (g 24305 255 32 o35 (4005 255 56 3152) oS 3 032 03059 36

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 ]

- g0(8e P N S o

[

SBsye ol llag ESR g )3 jblies 28lS s a5 & HIIT
3l ESR o p gaw 53 (5)bline jeis J358 09)5 (hlew 0
b peoran 0 oalie JyuS 09,5 ESR p3lie )3 ()blne yuss
09,5 ;O ESR yolis u...mlf OI}‘:" FLERW QRS ¢ orlnd O}cﬂ ploal
03,5 sy )usl o3y it HIT 505 09,5 4 Cod (S 5 (2505
b bwlyer (o3 ESR polie als 0 HIT & s oS5 o yed
2 B9 €l Sl gwyp & (V- V) o) Sen g Bhatti ol g,
oo S JolS (mglSgen inghy cnl > B by S cla i)l
o okid o(ESR Jlacuusyn)l (2305w, olie dacewsSy sl
b (55 Jlo ¥Y B YT o L3l ol s A5 Loy sl AA
Cadled Gl e &S 0l Ll @ls og (ggpoly alBa Ve ol (B35
Wl Bl 93pe Jguld 5 Iyt 55 5Li8 (900l )(s5))
by N0k sl oS ) WBC slas .5le e oy ESR
Sizex onl 4 calyd o g aBl il (SWl 5 puslSsen 505
i JS 53 (e BB Bl caw ()5 Cld o gl o s
(Y15 ) ylSat g Bray .(18)355 0 ESR )3l 5 dsbos cslo JgulS
2 kil (Kb gl gl Sles b o bls)l 5 ESR () &
2 ESR(6,50jlul o8 wingmy amii cul 4 00l plnil sl o)
Siare Sl pre LAl paskis gly dds 5 Qb by
HIT  des ) il slocdl pumed -cul pibolil
oS g cusly walgs jasld ¢ cpl p Solite BT eglie g el
bbd jl )0 4y cosle glan 5 il oo HIIT (glacp o3 29y 00
o Kondrat Ly a5 gladllas jo (D) asl Sboj 5 ,5es plow
GRIFl e S8l B ey p & g 0ad pbxl (V1Y) ol en
L ESR & S, gl ol 4 & Slasly, sl 5130 55 ESR gk
Gl 4 (o331 5 ESR (39 o slsald lel 15 5516 S, olsis
N gama 4 dtunly ESR pohas b o Linl33] ettt el byl
92 ol 2 SIS B S pa g (B Je ) ladsdS UK oledlie
o & Sl el Sl gnlo gy Jotms (2 8L g Cul
slpSyn bl glcensy ;3 (V) xgi 0 ESR golaw iol38]
o g Sz o0 jo )8 sl olo Ui @ iguynd pogad 4 el
N9y ol 3 38 st ladsle wsd 5 gl e 5l Ssdie
Vb 09 jo 8 JolS > il Jg) b sbml g 035 (595
bl Ky 5 e My GRIBI 38 JslS guy g colidy
Sty cdld gyonl 1 (YANY) 08 o S 5o ,iSly 5T S
) ESR e s 5 e ©jg0 & Sl il s Gk
dbuly 4 ESR _ials (ol ool slopslSo 5l Sy aims tals
S JplS gaw 4 bwdy sbSyy (St (i (85 cld
=55 Sy 39y Jlnl dlol @l 4 @y b (Yl 508
p3olSe a3 (2alS HIIT (lagyyod 51 her 1y (Ssiser o) ol
St Jeo b glowdly gloglgn plie (all 50> (ki
@ 55 sy )8y cdld wls o s o8 cla sl 4
Laso‘l polie ol caw phcuSy gbuanld dawly 4 (Guin ol

(¥ )8d e 09 5
Cuold &S wiwd dbj b b glpes o HIT (gl oo
rrie g S8l gl B bl eedlé o) 5 oYL Gl
Sk ol 4y Sedie ldlpin Bl zohw il 4
SBos o bl sl cales )3 5 ooy el ) ESR ggla
S ol S b OV ams e Lials |, BSR iyl 4 ats
3hoyd il lagnyed der I gl S SSgn plo b b yes
it ohlon Cgllas Cundg Lain g 39 sl gl (23l Ll
lagnyd b amlie 3 1) (85 clagnyd $ip Gsh ol @B
Job s an s (lp a3 ol (Bgpe -l ol sl HIIT

s

(£0 9

: &
GieS g S P oS Ade Sl & 0l gl ol Giagh s
03,50 S b (oB)g Cllsd BgSn y3 & S 095 (hlew > &S
09)5 ;3 olewdl he polie uiren cuis sdalie (o bline yuid oy
S LB gastie i (905l plul b cusls g)bles s S
GeS 095 & Cuwd (S (nyed 095 > Mo palie el e
e (28l )3 S5yl 095 Sn Jewl e3g iy HIIT
Sy 4 (VOF ) La 4 Silva ol ingh b gwen
Ay bewdl he polaw g9y (HIT 5 olitol) iy sladsly
Ol s S ped a9 50 4 g 15 ol 5 gl g s
ol o 1S o ol s dadllas ol Cols 45 Sgd o hC Zglaws
Jlisl (VW Jxigs o Do golaw (2ol Ju8 & peie &iliy) G
JUb gl (2ol he Jlile puis b (035)5 slaculld o dg) 0
slosyS 4 Jlail ly o cble jgmals cols ;o 9 kwdl ,
Sl eSgp oYols  he L(WA)sgd o Bun il o s olaidl
hhy Cdld WS cod Mg e ol & el MF iste
Shiee gl Ggse 4 oA Jiad bl pohe palie 5 0ad usSae
(ol oy ) B slacwwl & aie Slope o Jb> 4y
pisle nl o Ngdion hin malalh ((Bgye Slogolil 5 sd goos
(Y':\R)ML ng))ﬁ u.Jlxs )l o he ‘)M.mlf amd\og Jaly‘_;a
ohle Yer 9y Yoo Jlo o ol)Sen 5 Ueland by & imgyy
s b STgp g 0dd plul Jlo 50 b 0D Liw ke b 8
Sde g (Glow VOYPeak soys Ad )b @wad b Jeod s g9y ohugd
5 laids gy U oke SVsb olj ©ae g lidy 93 obisS obe;
ol e b (Glew VOYpeak woyy ¥o-¥0 )oS @uds b sla JSSg,
S W) NI gz 838 pepp ohlew 9y 1y sladEI YO 5 Y
b he (o pos b (ialS p3lie )3 (23559 Slagn o3 ©de 5 S
Clld Gle g Gud ax sa b By By dlawil sl
Opsse yubn G 4 e GeSgn CYoli Rl L sl i
Gl s Rl )3 &8 dpde igie 4 he iy hag 4D )5
Gk b guon i ladlae ) (V) sd e Lowdh he gslaw ity
&ilop sl 156 oy 4 YoY Jlo 3 ol5en 5 Silva ol
g 3 Wby Yo gg (ubd phlen 9 BO gohw p (aeglie
L)’)N 09; ).).).)9; W) MJ 09; dw & as sl )9.4> )m\‘V Lﬁui
(OB VA )J S 09)5 9 (V) staglie (32505 09,5 (510 ) s lgn
9518 ol 5l gl s el Job 4 atin V8 gl o yed asbiy
IRV Je b (g polie o Jlo 5 cudl laog S Sl
IOV)ag asl (iall o8 JBo b ofgnsed polie 5 25 Bl
Ol e 398 0 pems el oy cas by gl sy & bl

o 05 N ol 53,55 i sy oS (500 W sl 039y cullid
by Sy o oile Wlg e b sdalie Silva jiags jd cJld |l
Sl 4 cdbd Gae p ol m @Bb he 0 5 Ay S
sl cwl oy ply g he Brae plie b s Glie & 03
>l al G wr g Cud er (oB)ys Cullsd 4 he See gul Sl
Caz yd G YOS Ojyae cpl ey s bl e aasuie
Os L Do zolans colis 13 5 35808 pbsl geis & he g
Gl «Bdd & diy NC polans gloposs 5, cpl 51 (VWYF) Sl o s
polie b byl o ((YO)asl Cglite Wl o oy JSSgp 5 g
5 S P e dan Culd &S b Gl ol iegh sleasl ESR

4/. LI
o2,



http://pejouhesh.sbmu.ac.ir/article-1-2937-fa.html

O g 30098 s /XY

[|>own0aded from pejouhesh.sbmu.ac.ir on 2025-07-04 ]

g b OV ewl cpolpls jlu ohlow il Gy uyed SS9
O3 by 5 aiag sy LSS 4 5l (8 Ghlen lailyd (35 eles &
ol ddie poleal ghlag cul (oM b laje slaojp ) lag]
dgame 4y glge dex ol A s Codgime pin s Siegh
‘_;l)g he L;Lma.\),:f culld 9 slaay O (w0 4[12:439.«5 3o Y
O3S S g oad Jlesl (guped b SSyn mbs 538 abj)
O Bl A eSS o)l iagh sladige olaE @) 38
sl ohlew Glp (cdld loj 5 ©ae coas s 1) g yes SS90
N g (B9 S ing Ay 4 SWS g lul llyd ) (Bge

e g cpl sblje jI(Bgye (B Gllen

6 5 4

SO HIOT 5 S5 cpped aiin cudn glp] duy o Hla & coly jo
P ESR  itsgon ooy cBle gl gl cuslie (o ye8 090
5 osel Cand 4 @b 4 oy b ien ol Bgye -l ol ke
Wil oo HITT (gl pa3 b aslie 13 8 5 lognyed (i o
Ol &g 03 Jise Bgpe -~ phlen s layesh ials
gd 4B)S K 4 ghlew ool wlp yuie LS L gRes JSon
oo HIIT g oS35 cpjed dtan Cuda oS 0 L gl opl gls
9de (Boye -l Ghlew 2 ESR g he ald

138 5 S

Obb U 6sbop g o b &S (gl )3 oaSeS )b gl (ol ]
W3 S pre ol oy bl & g 08 Lalen ) L iagy
o) ol

& Lo:

1. Meijers WC, van der Velde AR, Muller Kobold AC, Dijck-Brou-
wer J, Wu AH, Jaffe A, de Boer RA. Variability of biomarkers in
patients with chronic heart failure and healthy controls. European
journal of heart failure. 2017 Mar;19(3):357-65.

2. Kilim SR, Lakshmi PV. A study on affect of severity of exercise
on platelet function. Journal of Evolution of Medical and Dental
Sciences. 2015 Jul 20;4(58):10027-33.

3. Tucker WJ, Lijauco CC, Hearon Jr CM, Angadi SS, Nelson MD,
Sarma S, Nanayakkara S, La Gerche A, Haykowsky MJ. Mecha-
nisms of the improvement in peak VO2 with exercise training in
heart failure with reduced or preserved ejection fraction. Heart,
Lung and Circulation. 2018 Jan 1;27(1):9-21.

4. Zheng G, Qiu P, Xia R, Lin H, Ye B, Tao J, Chen L. Effect of
aerobic exercise on inflammatory markers in healthy middle-aged
and older adults: a systematic review and meta-analysis of random-
ized controlled trials. Frontiers in aging neuroscience. 2019 Apr
26;11:98.

5. Liu T, Chan AW, Liu YH, Taylor-Piliae RE. Effects of Tai Chi-
based cardiac rehabilitation on aerobic endurance, psychosocial
well-being, and cardiovascular risk reduction among patients with
coronary heart disease: a systematic review and meta-analysis. Eu-
ropean Journal of Cardiovascular Nursing. 2018 Apr;17(4):368-83.
6. Kim J, Pyo S, Yoon DW, Lee S, Lim JY, Heo JS, Lee S, Shin
C. The co-existence of elevated high sensitivity C-reactive protein
and homocysteine levels is associated with increased risk of met-
abolic syndrome: A 6-year follow-up study. PloS one. 2018 Oct
23;13(10):¢0206157.

7. Schroeder EC, Franke WD, Sharp RL, Lee DC. Comparative ef-

£ 4

HHCY 586 &5 58 o |, s olsie wob imgh Sl
S b (B il 4 (e s Jla 035 Sl G
oM JUb L &S cul eitiagen (05 I anld by (]
S e My oRlPl By b MS) y glins] el ol
s ibles slSey e 4 ENOS o MT 3lis cpiman
5 Sl Glie el ool polie Gl L ()b e SalS
o)l3 o] Jlod 4 & S o Iy il eNOS el 5 il ECM
S gy olie ESR G0l b plojen 5 ond el 9y
Lls (Fusdie sl Jlad Gope g odd gpmd (gjs,lSuly sl
o 3l o gl (hie welas g HHCY 5l b HIIT (sl oy o5
dawly & o2 5 mitas Oy & o o 2550 SIS o (ol e
(MV)osds0 e Mudl Jlais] Janlf o  he polio 1) Ltnls
Cunn 5 Bjg Sl & ploe (2B s 3 (Gppme 53 g yed
I sxSse cuw ol > 9 ESR polie ald ppizen 5 o
Wl dawg b elitw] (glay s Ll (00) g o Bgye sl
ol 53 5 35T sl oty gy pialS car > 2byuS e Finl
G 4 e e ol S e Jos slanS] il ialS
ol e LS 3550 LS gy ol 5103580 Ggpe sl ez
@ 4 023 93 ol 3l A1 a Jlesl & Cons dlols b (05 9
4l (B -l phlow (Al Lalpd & LT 5TV 05L e g 2t
oS by Olgie (Sloyd 9> YU Bl pglis JuS cos
Sloy 5l ee g (i 5l e & 08 e phlew nl )
e nl 51 (S 5k Sl &5 355 @ly Se ol o5 args )
2y badl lon Candg b culiie yed b JSSgy S5 JoSio
Orpelie 4 pliws wdlld Cas g il @ hlan B3 poles @

fectiveness of aerobic, resistance, and combined training on car-
diovascular disease risk factors: a randomized controlled trial.
PloS one. 2019 Jan 7;14(1):¢0210292.

8. Billebeau G, Vodovar N, Sadoune M, Launay JM, Beau-
vais F, Cohen-Solal A. Effects of a cardiac rehabilitation pro-
gramme on plasma cardiac biomarkers in patients with chronic
heart failure. European journal of preventive cardiology. 2017
Jul;24(11):1127-35.

9. Bray C, Bell LN, Liang H, Haykal R, Kaiksow F, Mazza JJ,
Yale SH. Erythrocyte sedimentation rate and C-reactive protein
measurements and their relevance in clinical medicine. Wmj.
2016 Dec;115(6):317-21.

10. Koskinen R. Nocturnal heart rate variability responses to en-
durance training in good-to-elite level endurance athletes.

11. Khammassi M, Ouerghi N, Hadj-Taieb S, Feki M, Thivel D,
Bouassida A. Impact of a 12-week high-intensity interval train-
ing without caloric restriction on body composition and lipid
profile in sedentary healthy overweight/obese youth. Journal of
exercise rehabilitation. 2018 Feb;14(1):118.

12. Streese L, Deiseroth A, Schifer J, Schmidt-Trucksédss A,
Hanssen H. Exercise, arterial crosstalk-modulation, and inflam-
mation in an aging population: the EXAMIN AGE Study. Fron-
tiers in physiology. 2018 Feb 21;9:116.

13. Astorino TA, Heath B, Bandong J, Ordille GM, Contreras R,
Montell M, Schubert MM. Effect of periodized high intensity in-
terval training (HIIT) on body composition and attitudes towards
hunger in active men and women. The Journal of sports medicine
and physical fitness. 2018;58(7-8):1052-62.

14. e Silva AD, da Mota MP. Effects of physical activity and
training programs on plasma homocysteine levels: a systematic

£0 050 P (Vivn i ol 180 n0

‘;L//:'/’ 92


http://pejouhesh.sbmu.ac.ir/article-1-2937-fa.html

0/ o lon PESR g (ismogod p o 19l (3 05 910045 (52915 56319 o5 5 (2 yoi )93 S5 3B

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 ]

e e £0 (£ 7 Vi (£ o 50

[

review. Amino acids. 2014 Aug 1;46(8):1795-804.

15. Tishkowski K, Gupta V. Erythrocyte Sedimentation Rate (ESR).
InStatPearls [Internet] 2020 Apr 19. StatPearls Publishing.

16. Bhatti R, Shaikh DM. The effect of exercise on blood parame-
ters. Pakistan Journal of Physiology. 2007 Dec 31;3(2).

17. Xie B, Yan X, Cai X, Li J. Effects of high-intensity interval
training on aerobic capacity in cardiac patients: a systematic review
with meta-analysis. BioMed research international. 2017 Oct;2017.
18. Deminice R, Ribeiro DF, Frajacomo FT. The effects of acute ex-
ercise and exercise training on plasma homocysteine: a meta-analy-
sis. PLoS One. 2016 Mar 17;11(3):e0151653.

19. Vincent HK, Bourguignon C, Vincent KR. Resistance training
lowers exercise-induced oxidative stress and homocysteine levels in
overweight and obese older adults. Obesity. 2006 Nov;14(11):1921-
30.

20. Cypen J, Ahmad T, Testani JM, DeVore AD. Novel biomark-
ers for the risk stratification of heart failure with preserved ejection
fraction. Current Heart Failure Reports. 2017 Oct 1;14(5):434-43.
21. Ueland PM, Refsum H, Beresford SA, Vollset SE. The contro-
versy over homocysteine and cardiovascular risk. The American
journal of clinical nutrition. 2000 Aug 1;72(2):324-32.

22. e Silva AD, Lacerda FV, da Mota MP. The effect of aerobic vs.
resistance training on plasma homocysteine in individuals with type
2 diabetes. Journal of Diabetes & Metabolic Disorders. 2020 Jul
31:1-7.

23. Ammar A, Trabelsi K, Bragazzi NL, Boukhris O, Bouaziz M,
Ayadi F, El Abed K, Driss T, Souissi N, Chtourou H, Bailey SJ.
Effects of natural polyphenol-rich pomegranate juice on the acute
and delayed response of Homocysteine and steroidal hormones fol-
lowing weightlifting exercises: a double-blind, placebo-controlled
trial. Journal of the International Society of Sports Nutrition. 2020
Dec;17(1):1-3.

24. Wewege M, Van Den Berg R, Ward RE, Keech A. The effects
of high-intensity interval training vs. moderate-intensity continu-
ous training on body composition in overweight and obese adults:
a systematic review and meta-analysis. Obesity Reviews. 2017

Jun;18(6):635-46.

25. Tsai CL, Wang CH, Pan CY, Chen FC. The effects of long-
term resistance exercise on the relationship between neurocogni-
tive performance and GH, IGF-1, and homocysteine levels in the
elderly. Frontiers in behavioral neuroscience. 2015 Feb 10;9:23.
26. Kondrat’eva LV, IuN G, Popkova TV, Nasonov EL. The role
of adipose tissue in rheumatoid arthritis. Klinicheskaia Meditsi-
na. 2014 Jan 1;92(6):62-7.

27. Batacan RB, Duncan MJ, Dalbo VJ, Tucker PS, Fenning
AS. Effects of high-intensity interval training on cardiomet-
abolic health: a systematic review and meta-analysis of inter-
vention studies. British journal of sports medicine. 2017 Mar
1;51(6):494-503.

28. Senthong V, Kirsop JL, Tang WW. Clinical phenotyping of
heart failure with biomarkers: current and future perspectives.
Current heart failure reports. 2017 Apr 1;14(2):106-16.

29. Neuberger GB, Aaronson LS, Gajewski B, Embretson SE,
Cagle PE, Loudon JK, Miller PA. Predictors of exercise and
effects of exercise on symptoms, function, aerobic fitness, and
disease outcomes of rheumatoid arthritis. Arthritis Care & Re-
search. 2007 Aug 15;57(6):943-52.

30. Brust M, Aouane O, Thiébaud M, Flormann D, Verdier C,
Kaestner L, Laschke MW, Selmi H, Benyoussef A, Podgorski T,
Coupier G. The plasma protein fibrinogen stabilizes clusters of
red blood cells in microcapillary flows. Scientific reports. 2014
Mar 11;4(1):1-6.

31. Herrmann W, Knapp JP. Hyperhomocysteinemia: a new risk
factor for degenerative diseases. Clinical laboratory. 2002;48(9-
10):471.

32. Akbari-Fakhrabadi M, Najafi M, Mortazavian S, Rasou-
li M, Memari AH, Shidfar F. Effect of saffron (Crocus sativus
L.) and endurance training on mitochondrial biogenesis, en-
durance capacity, inflammation, antioxidant, and metabolic
biomarkers in Wistar rats. Journal of food biochemistry. 2019
Aug;43(8):e12946.



http://pejouhesh.sbmu.ac.ir/article-1-2937-fa.html
http://www.tcpdf.org

