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2. TechnoGym
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1. Repeated Measures Tow-Way ANOVA

11990 )93)aids § slspe /7 @539 Cuny 8)9y /7 OLBw)5 (Sib)y eole slERS1s ale alas


http://sjku.muk.ac.ir/article-1-2425-en.html

[ Downloaded from gku.muk.ac.ir on 2025-12-10 ]

AW a5l sans 3B

s 3 U s sesT o s (sla ke 3 1kl Ol w5 ke ) Jpul

p F J s e izl
- /ov /74X YY/ALE/N YE/7EY /07 (JW) oy
/M V/A \VE /YL /9T VVE/YYFES /D) (e SW)8
/A \/oF AD/+ YEE /O AV/FOEY /Y (¢ 555053
“IAY “NF ¥E/F ER/Y ¥ENYEE/ F (4ids/p 8 kST 2 Joa) (b e 50| S 1
Wizs VAN YA/NOSEF /AY Y#IAZEY N (Do s
/N4 VIAY YY/MEY/FY YA/ EY /70 () 1o AT Vg 035 jasls

055 55 o SICAM-1 ;5 (g)ls gne Soslis 457 513 Olis 5 S sla (6,8 oIl b @b b 55 byl o 5 45jo0 =k
ol LP=o/eey) sls OL:AJ.‘_;J‘JGNQJL&:SICAM-]. 30 )J}édﬁ;‘joj‘;&ww.(P='/"\).>)‘.> S
(YJ}b)MoML&ﬁs)\:ngjwdﬂmE W}SVCAM'].J)}AJJ‘J};-)

aodllan 35 pn (Sla iie 35 50 53 Grdod Sla 038 Awlie ¥ s

GxT T G Js el (3 e
p p p post pre post pre

e\ YT T ARV Y FAAVEV VA ¥ /AN VA FaEY VA ICAM-1(ng/ml)

</ 4 /oY /AYY 0/4 /04 [dAV=2Viad 0/a0%: /FY F/0E 1] VCAM-1ng/ml)

CJASY - /0FY ALY FIEL /54 FAvE. Ay F/A5Es /7Y LYALELW/X E- =Sl

O=t/0) geban 53 s (e O3l =it 5 O=2 /10 o 3 4l gne gl =205 8 53 o 03 Julews S GXT 5 o s 31=Teos § G

slalin (03031 Ly 4 05051 i Depsed 3 53 SICAM-1 55 s (o)l pre Sluis () 5 oD
6)‘3@.&0&_5[.&3 LA O)Jf)"gs_gi@.h‘)é u‘.’.J‘J )" MJ}MEU&}SVCAM']. 3‘)‘,,0)) .(P=~/~~Y)M

AV BN la yls ged) L o daline

|EI PreTest O PostTest

45 A >

40 A I

35

30
25 A
20 A
15 A
10 A

HH
H

T
L

ICAM-1 (ng/ml)

Endurance Control

Group

33 53 SICAM-1 (0037 o= 05037 i) Sl ek aulie ) 15 gas

=+/+V) 7Y gl cls.n)é Dl5 ime = s Sl a};

10990 )93)4ids § slsps /7 @539 Cuny 8)93 / OGS ¢Sy eole sERS1s alc alas


http://sjku.muk.ac.ir/article-1-2425-en.html

[ Downloaded from gku.muk.ac.ir on 2025-12-10 ]

wGToEIm g3pad I ALK

@ PreTest O PostTest

E-selectin (ng/ml)
w

Endurance Control

Group

E oSl (05037 om 05037 Si) Sl uis auglin Y ls gl
.g}:iﬁe})fjbjbd}\»

® PreTest O PostTest |

7
6 -
5
4

3_

VCAM-1 (ng/ml}

2_

Endurance Control

Group

SVCAM-1 (05037 05037 i)l pads duwlis ¥ i3 503

.&:ﬁ:ﬁe}_)?}b)a

2o Pl mon 2 ol Ol ol (gae X X
QT s 45 /FAF (M2) U 50 « SICAM-1 Gl U550 w93 (s ped ST o iy el e o
Sl i SUIEA s> Wlg o (Cpyes D) 0L oim 5590 33 Sl op S 5 SICAM-1 5550 5 Oler
& amg b oS a8 =i 15 ssesT ICAM- o gelial oy el amslis s odalie Jglowe B oS
o 5 5 655 5 o3Il (VAN o sST el S Jo 55 1 SICAM-1 2alS Corpe IS 55
s lial o jed 5L SIS Sl el ol (YY) 548 (e p5 ol 56 s SVCAM-L S E S

11990 )93)aids § slspe /7 @539 Cuny 8)9y /7 OLBw)5 (Sib)y eole slERS1s ale alas


http://sjku.muk.ac.ir/article-1-2425-en.html

[ Downloaded from gku.muk.ac.ir on 2025-12-10 ]

A0 osl) 200 3B

o Sols Gme S Ll sh e Oy el lls
s HDL-C b J5 28" oty pd 5 SICAM-1
slalie J2S 05 5 b oy yed sla 03 8 pm LDL-C
& L ICAM-1 wj )5 Lol Gaow GLRAREES
g (YMOLKer 5 Slle Gios b L Ol
) (sl i 00 (3len Cdlab ain VP I e LT .ol
S il Sl (ol aids s sl Sly Jels and
5315 (o3 b8 Ol Ao )5 PO L OO 5 dus 344 LYO
VCAM- 5 ICAM-1 ,is ins i pude Lo 0351 F
55 855 b L) WS 58 1L Ll
iy 05y @lol Ok 5 WIle b G sl (o 50T
ST iy 53 (Yo A) OLKer 5 Sl Cpmen
mwc)m@rfc)ul{g)@;\{ogqu
stalie |y (B30 Ol JsS050 55 Gho)s YO jals
o (Y000) O 5 b a8 I 3 (M) 5 S
s pde Gl Ol 3 Gl s wis VY
I, (VCAM-1,CAM-1) olux cbs JsS35
JLE 5 5131 ol Gasw s adl (FY)Ls S 5,18
b 35031 BMI 5 s eslizal s se3T Olge a3,
OLKer 5 sl Gaiow 53 3 Bsp adlle 1 5YL
spd BMI 5 JL vy w0l lyls O s
sy b g ok eslial issesT Ol & Y9 KG/IMP
S5 orl Dl et DS Ry e 00 Jb
et pde LS o & dp ol G
bl a5 1) G
NEYY al.?jf 4 Olg < ol Gl gla Cusgdeee
oo 5 (35031 4 dK 383 J S OSGl puds oy e 09
4.3 G 4l 3l )l S gl Sl J ST O
Jo gme GalS pde Mo &S Ay o Bia IS0
e 033 Sde O3y (.S‘E S s VCAM-1
Gzl Olosl 4 4 g5 > SO bl (pely ) Al

&> sme S5 VCAM-1 550 5 .ol Laze oyl
Gl 55 golital oy 03 5 i odalie b 03 8 o >
(P=4/00Y)5 5 Bl S5 g0 ol 51> Smn ki or o
VCAM-1 i, 55 oojed j ol cpl 3525 L
s oS SIS Sl o LT Sy Loy VA 35
03,05 0505 Dl ks d s B Sl ol e )
Gl Sas caise ol 53 1L OLES )15 gme 255
S sk ol B ol pals pde Jlal Y5 51 S
selas ol s B xSl Ol (55 55k 4
oS il ails Jud SN ol s (YA) Sl 35 (553557
S s @il Dl eS 0s 4 By sl Sl
LE oSl 5L 28 puts 015 (o (1) il el
DN S o 558 53 Y gl 13 g0l 4 5 (350 b
Sl ol 1l g 0> Ol b S e (oo o
4l il o 1) (Fslie il (e Vb

opl 53 edd sdalin &5l & A S g5k
I 53 e 4 anly Fely ol @ Ly Sl

S a8 Sl SIS 5 Se ks & 5555

A5l sl

s 313 a8 was e Ol Sldllas s o b
5o Glad S YU alae (ol s LA 05y Ll
S5 53 G gh g 5 Amed (Jshe Ol s JsS 5
Sl Jiga s (S 5 Oledl 035 e bl
s o ys 45 ol s 3L 1 S5 e il (Y0)
odd 0305 OLaS s o S5 1 Ol O 055 5 oYU
Sl sl oS e A5 ol 5 8L ) oS
Sl (sime psb 4 (o dees pBl G 5o a5l
M s waes oyl 53 (P=o/YA) ol aBl zals
Sl 5 L O 0L 5 5 ol ol G
93 geglae 5 (gilen Ol 65 auda Sl SLsls Ol

0L Ghesg Lasla el 5o Guls (fae Sials o e

1.Dose Response

10990 )93)4ids § slsps /7 @539 Cuny 8)93 / OGS ¢Sy eole sERS1s alc alas


http://sjku.muk.ac.ir/article-1-2425-en.html

[ Downloaded from gku.muk.ac.ir on 2025-12-10 ]

v GBI ()3 Bl AY

PG 5 S Saald L 015 (o5 jop cate) ol o

a5y |y Ol (o I S50 5 0y

@'le,aé 9 K
ARalST 08n (i Gl (55057 51 Al 5ok

s 5 Ok S S pske oRails (S 0aSails
0 S ddges 6ok pRasn ol 5 1 b S LS

.rﬁL«J

dCAM-1 b aslis 53 Olar J S50 53 RAREY g%

Ll § 15 e b Cow g8

G
4015 o ol G )3 ele] s 4 i 4 a5 L
Bl als” sk 4 5500 4o 57 055 8L 61515 51 3
Ol yed el 4 et Sldl o Gl I i

spmge SleMbl war g bcopl 3929 b Lijls el

Reference

1. Carlson M, Nakamura Y, Payson R, O'Connell P, Leppert M, Lathrop GM and et al.
Isolation and mapping of a polymorphic DNA sequence (pMCT108.2) on chromosome 18
[D18S24]. Nucleic Acids Res 1988;16: 41-88.

2. Lim ST,Min SK, Park H, Park JH, and Park JK. Effects of a healthy life exercise program
on arteriosclerosis adhesion molecules in elderly obese women. Journal of Physical Therapy
Science 2015; 27: 1529-1532.

3. Alexander RW. Inflammation and coronary artery disease. N Engl J Med 1994; 331:468-
69.

4. Park JK, Schwarz N, Willoughby D, Koh Yunsuk. Acute changes in soluble cell adhesion
molecules following different intensities of resistance exercise. International Journal of Sports
Science 2015; 5: 234-239.

5. Hackman A, Abe Y, Insull WJ, Pownall H, Smith L, Dunn K and et al. Levels of soluble
cell adhesion molecules in patients with dyslipidemia. Circulation 1996; 93: 1334-8.

6. Blann AD, Li-Saw-Hee F and Lip GY. Increased membrane and soluble P-selectin in atrial
fibrillation. Circulation 1999; 100:286-7.

7. Kullo 1J, Gau GT and Tajik AJ. Nowvel risk factors for atherosclerosis. Mayo Clin Proc
2000; 75: 369-80.

8. Adamopoulos S, Parissis J, Kroupis C, Georgiadis M, Karatzas D, Karavolias G and et al.
Physical training reduces peripheral markers of inflammation in patients with chronic heart
failure. Eur Hea J 2001; 22:791-97.

9. Hong S, Johnson TA, Farag NH, Guy HJ, Matthews SC, Ziegler MG and Mills PJ.
Attenuation of T-lymphocyte demargination and adhesion molecule expression in response to
moderate exercise in physically fit individuals. Journal of Applied Physiology 2004; 98:
1057-63.

10. Bruunsgaard H. Physical activity and modulation of systemic low-level inflammation. J of
Leuko Bio 2005; 78:819-35.

11. Green DJ, Maiorana A, O'Dnscoll G and Taylor R. Effect of exercise training on
endolhelium-denved nitric oxide function m humans J Physiol Sfil 2004; 1:1-25.

12. Hambrecht R, Wolf A, Gielen S, Lmke A, Hofer J, Erbs S, et al. Effect of exercise on
coronary endothelial function in patients with coronary artery disease. N Engl J Med 2000;
SJ2:454-60.

13. Lakka TA and Laaksonen DE. Physical activity in prevention and treatment of the
metabolic syndrome. Appl Physiol Nutr Metab 2007; 32:76- 88.

11990 )93)aids § slspe /7 @539 Cuny 8)9y /7 OLBw)5 (Sib)y eole slERS1s ale alas


http://sjku.muk.ac.ir/article-1-2425-en.html

[ Downloaded from gku.muk.ac.ir on 2025-12-10 ]

NN | FV-V.V-ENT1Y

14. Moldoveanu A, Shephard R and Shek P. The cytokine response to physical activity and
training. Sports Med 2001; 31:115-44.

15. Weggea JK, Robertsa CK, Ngoa TH and Barnarda RJ. Effect of diet and exercise
intervention on inflammatory and adhesion molecules in postmenopausal women on hormone
replacement therapy and at risk for coronary artery disease.2004;53:377-81.

16. Nemet D, Mills PJ and Cooper DM. Effect of intense wrestling exercise on leucocytes and
adhesion molecules in adolescent boys. Br J Sports Med 2004; 38:154-158.

17. Christopher JK, Hame TT, Prapavessis H, Chris BJ, Varo N, Schoenbeck V and et al.
Effects of exercise training on 5 inflammatory markers associated with cardiovascular risk.
American heart J 2006; 151:367.e7-367.€16.

18. Yannakoulia M, Chrousos GP and Sidossis LS. Aerobic exercise training improves insulin
sessitivity without changes in body weight, body fat, adiponectin, and inflammatory markers
in over weight and obese girls. Metabolism 2005; 54: 1472-9.

19. Cadroy Y, Pillard F, Sakariassen KS, Thalamas C, Boneu B and Riviere D. Strenuous but
not moderate exercise increases the thrombotic tendency in healthy sedentary male
volunteers. J Appl Physiol 2002;93:829-33.

20. Ding YH, Young CN, Luan X, Li J, Rafols JA, Clark JC and et al. Exercise
preconditioning ameliorates inflammatory injury in ischemic rats during reperfusion. Acta
Neuropathol (Berl) 2005; 109:237-46.

21. Samaan MC, Marcinko K, Sikkema S, Fullerton MD, Ziafazeli T, Khan M and Steinber
G R. Endurance interval training in obese mice reduces muscle inflammation and macrophage
content independently of weight loss. Physiol Rep 2014; 2: e12012-

22. Suleen S, Satvinder Ho, Dhaliwal AndrewHills S, Sebely Pal. Effects of chronic exercise
training on inflammatory markers in Australian overweight and obese individuals in a
randomized controlled trial. Inflammation 2013; 36: 625-632.

23. Olson TP, Dengel DR, Leon AS and Schmitz KH. Changes in inflammatory biomarkers
following one-year of moderate resistance training in overweight women. International
Journal of Obesity 2007;31: 996-1003.

24. Heyward VH and Gibson A. Advanced fitness assessment exercise prescription. Human
Kinetics 2002; p 128

25. Dill DB and Costill DL. Calculation of percentage changes in volumes of blood, plasma
and red cell in dehydration. J Appl Physiol 1974; 37: 247-48.

26. Hakkinen A, Hannonen P, Nyman K, Lyyski T and H&kkinen K. Effects of concurrent
strength and endurance training in women with early or longstanding rheumatoid arthritis:
comparison with healthy subjects. Arthritis Care Res 2003; 49:789-797.

27. Cohen J. Statistical power analysis for the behavioral sciences.2nd ed.Academic
Press:New York.1988.p 214

28. Sezer O, Niemoller J, Eucker J, Jakob C, Kaufmann O, Zawrski I, and et al. Bone marrow
microvessel density is a prognostic factor for survival in patients with multiple myeloma. Ann
Hematol 2000; 79574-7.

29. Nayebi Far S, Afzalpour ME, Saghebjoo M and Hedayati M. Effect of resistance and
aerobic training on soluble intercellular adhesion molecule and serum lipid profile on
overweight women. Sport and Bio-Movement Sciences 2010; 4: 87-77.

30. Sabatier MJ, Schwark EH, Lewis R, Sloan G, Cannon J and McCully K. Femoral artery
remodeling after aerobic exercise training without weight loss in women. Dynamic Medicine
2008; 7:13.

10990 )93)4ids § slsps /7 @539 Cuny 8)93 / OGS ¢Sy eole sERS1s alc alas


http://sjku.muk.ac.ir/article-1-2425-en.html

[ Downloaded from gku.muk.ac.ir on 2025-12-10 ]

e GBI ()83 B AA

31. Saxton JM, Zwierska K, Hopkinson E, Espigares S and Choksy S. Effect of upper-lower-
limb exercise training on circulation soluble adhertion molecules, hs-CRP and stress protein
in pasint with cluadication. European Journal of Vascular and Endovascular Surgery 2008;
35:607-613.

32. Nassis GP, Papantakou K, Skenderi K, Triandafillopoulou M, Kavouras SA, Yannakoulia
M, and et al. Aerobic exercise training improves insulin sensitivity without changes in body
weight, body fat, adiponectin and inflammatory markers in overweight and obese girls.
Metabolism 2005; 54:472-1479.

11990 )93)aids § slspe /7 @539 Cuny 8)9y /7 OLBw)5 (Sib)y eole slERS1s ale alas


http://sjku.muk.ac.ir/article-1-2425-en.html
http://www.tcpdf.org

