[ Downloaded from aums.abzums.ac.ir on 2026-02-16 ]

[ DOI: 10.29252/aums.11.2.179 ]

V&g ol 4l lslow (ol b3S 1 (29l ¢ pod 3G

VEC N IY0 1 pdy B AVEN idlas il e )b

OF oslse 5 o lelse J 8 5 il oo Ol sl e 3 oDl SIS (e 51 ol (Sola 1R 5 4is
Y o5 b Ol 03 aled) Slas S S sl el 0 el Sta L aalllas ol il mal Sl
Awlau&al

anas 05 S 93w Balal Sopan ¥ g als 4 M 03 7 sl s ol el al o3t la g, g sl
alys 5o Jadd J 28 0 y,8 5 A Ll (azin 5o adar V) azia N s andar VA ol ls oy a3 alstlie 05,8 55 5 il
A plil a5l ey 5 3 e s aled) sl sSB (6 8 oIl s 1 s s,

3 s Gl Sl Gt YO U S 05 S 5s s ralS /AT Ol Al 058 55 Vo= S xul Olsee tla 4Bl
o311 55 CRP 5 =8 3 ol Ol (P20.015) 545 Slalins 6)“112’)" 05,5 35 G Sl cpl &S sl Ol il
(P>0.05) sl 0Lz 1y (gylsbims Gl 05 8 95 day 5 L3 slacs,S

L oSl Sl a5 L s A3k s el Lo BB (o el 5 Kl e sl el 18 S A
Lo 0T G055 Solewr I3 ln Ll o Loy sad g5 ol 31 sl Ll 36 Colis bl S50lse 5 (Solaw

ol 3 55 5e Ciles gl gla, 5SB  OF 31 5 ol o jed diwel 03 i gla L AEL

Sl el slay sSB old el g hdS LS

Alborz Univ Med J (AUMJ) 2021 April; 11(2):179-186
http://aums.abzums.ac.ir

JAS <1 Viloamion oF 0ylas 1) Jlo i VE ) gy cipadl oSy pople olSils dy put AUMJ

Alborz Universtyof Mecical Sciences.

TS La 4oL oty Byle o0l
PO R OOV [ POV P oW
" Sl

pole w>ly o by sislse S 09 s lisg
ot g Sl ST ol il
il

ol a9 ik ied 03,5 ol
It sego S ST oL e liins e
-l

«sbisg sl ied 09,5 ol

g p3le 5 (b o oA

Ol gy e (KB pple o[
ol!

b sl (yla Slicing S ya jboli] T
Ol sy gilio g 0ué olSingsy ¢ STy
Ol Ol (K psle

1 gon 00w g5
pole 92y« oB3y9 S3ds 58 09,5
ol oDl sliT olRiils clinios
28l
SANYYEVYYY S

Email. nsprofsport@gmail.com


mailto:nsprofsport@gmail.com
http://dx.doi.org/10.29252/aums.11.2.179
https://aums.abzums.ac.ir/article-1-1520-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-02-16 ]

[ DOI: 10.29252/aums.11.2.179 ]

Fesi cobo 4 Moo Ghloo (g 5lo)3 5B o (5l oyl VA

Sk b sl el Tl ey ke 35,8 = G5 Ikt
e ook bl Jludle ol 3l (s 55,8 B35 Ohlas 52 ezmen VL
Tl ok oS (5 ST 3 (53 5 40 e Gl 5 S il
S B me 534S 6313 530S e 5 VL DA L S S
oo s ol Loblew 5o btz S sl 5 gls IO
SRS (YNOLGe 5 o) el eld s oS
s a3l 55 1y e (a8 e b b ssg 5 05 Js el
TR (USRI R NECRUTS SIS IV B CRI
S 5l o (SU Ol o gl 51l 0l oS
Wl 4 8 0 el S, 86 555 p Bl ol s sl
Al e g B WS A S s
ol s Gl @ B S s (2l 313 s Ll e, 556

3,0 36 el slay 56 mhaw 5 cp o3 ol LT S das

L S, 50l
03T 3l S g S s sk il ole3TS cnl 5o
ol p b eSS 5 (Sl Ol 5l o 4T g Suls 4 M
CS 0 dad L3 503 OS5 Gagsy ol 53 Sl gls &) s 4y 46l
S el ¥ Bl sl o 5 izl oy Sl 00 B Y Oz
S e sla jaxli g als sl Olgs 4 ) g0
S bl 5 md s dpe e VI mie b sl LEG 0
WA Sl i b gslos asle ¥ SU5 SIS Jaos Ose3l 05
sl B e pde L g el esls GaiS 1) s Jse ke
(Shass @S 5 A4S Golew AT d o 5l Glaay i 2SI
Sospe adlas &gy Gl (Be Bl Olen Shss
Al Shls G cal 53 e diS IS5 la Gnsail aea g
b o3 b gn gl Il 53 s o S5 Sy pe 0 2355 Sl
G Sl gt ) B St oS QLT 5 e acdr S
IS AT o3 a0l 5 s gosl planil o o 51 3530 5155
Sledbl aslii 5 95 Cbgls o131 5 les S e 1y
O3l G gla G305 im0 JooS 5 5y CJlad 5 pn gee
Sy B n5 dees s Gas o L e ks POl 5

3 P B b on s 4 i aas

-

dodie

Cals @ Dls 8 0 gk £10 Lo 53 oS s o 0L Dl
NO s3> 5 le sl adlae 3 WOl L6 Osabe YO &S izes
i Ol 4 1S e S55 0lpl 5o WOl 18 O sl
J 5 G, siS j o5 e 9 Ol blE pled 53 Dl odes
Veto Jla U oS cd ok w i T o Sled 40 O ol 5 ane s
OF Mo cp agn 314ty Al ol 35 4 Ls 53 Solis g 0d
5 ll s (oS S a5l (S S Ol
DS elal gl

25 S e mls Sl sla e 1 (3550 5 sla o]
Sl 53 Gase sk STy 5 Blsl T sk e abs Olsles
St She w0 el opl M s el (olew ool sl e
Hlad fuas e Fo sl by sk 5 Sles 5 &S ol
S b els 53 It s Shee Io 5 Ol (2L
JL 5T (a3 58 (Solony ol 4 bwil 515 Wls s b
Olojar oo Gl 1) I S0 (S sl 5 355
S ko 53 da 5 5 o 555 e 53 el a1 e Jalse
3 S Il 5 Wl e (Sl Jolse Mas e JLL
ORI M gl e slie Ale i3l S s Subs 3 JL sl
Lyl 53 s e il Fopm SLas a5l 50U s S
I 500 & il s (35,8 Bl el JUG 501 5 Shas I L
Sl B3I 3 NO 5 Shas 288 L oS el colis o
b O b (558 etiS (las Jale Ol e 4 (NO)L LS|
ki LSl s hawyg LuSB ol ead e
o NO &S dias e 0l ol aal o207 5 55 e it Ly(NOS)2
Sl 5 O oS 5 ] lie 08 005 s Gla 2t LS 5
3 T el Olaasiie w5 a5 ol Bl e () g
OLs axddS Sl .ol odd 2iy oS e 5 Vb S L
Jsb 53 27 omlienST Rl 31 el jod £ 58 0pl S dns o
S b RPN sl s Ses sp OGS 0 205
5555 0 ol o, St el 51T Sl dlas il
s o Sl 5 S sle pasdis GLls Gla Gise 5o s

Jol e Sl falS (gl bage CAd L S5, 4 s

VAP GIVA oF oylas ) ) 0,00 ) Fe ) oy il (Siiy psle olStils gy cole d i


http://dx.doi.org/10.29252/aums.11.2.179
https://aums.abzums.ac.ir/article-1-1520-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-02-16 ]

[ DOI: 10.29252/aums.11.2.179 ]

1A) OhlSar g Sl o,0ll

.@ﬁ@)yav\.\i

S5 Lged Sy 5 L o2
S S ks Ly 0LKes 5 Jonathan axlas ol
oSl sl el 5 AY Y 510U ol ess 5 sl g sl
oSk > alie Jge b elal 5 058 55 50 LS S

.Mmﬁﬁ\Oajﬁﬁ):dwr&

Wosls Jubowi 5 4 205 S0,
Sheslanal b o8 o iie w558 025 b Gs ol o
b b mi b oS e ite 5 Ab s Shigs il Osa50
Gl pite . A 1S Glre SBlmil ) Kls S5 4 5
Gl ite alis gl s 518 () slaws & g0 @ 55 AS
ol T Ogasl 5l es S 53 3 il gl Oloj L3 oS
Clz.ﬂ A eslazal (Mixed two-way ANOVA) 46 b g5 lalises
b b 5 a5 A Bld 100 Lggasl alas 3 (sls s

C,ﬁfi.’g SR SPSS )\Jﬁl rj.v ‘)‘ oalail

O ol
i pshe oKl Jtags 55 WSl a3 andlae oyl
(Abzums.rec.1396.48) ol a3 S 51 3 Aol 3550 5 iy 0 5!
Sl edd o Ol Wb plsl U e S s
CJ‘: S o oS <S5 aes 3l (IRCT2017082835945N1)
S ph s cal s S el eols, nga.efl;r_;lUm'Jg_él_ul
adlas 5l OLas = sl pls Oleg a5 Lsg jlee 0 AS

L;m6&&@)&@&)]@@&)yw\)>)xﬁc)$
4&))}&.“3?@\)\ V&\ LAA.%JA&:E,\JL;‘:A:Q\A U\)L"":"UL;"G
5 oo lea QL‘U}:A D-L@—c‘JJuLw-LL‘)I fl""\ﬁuij“j U'H""’ Je

.w\amdﬁw‘g\)uﬁ@&l@ﬁ@

s assly
JJJI.’S}Q}lba;;jééﬂﬁ)ﬂij@\ﬁyJQw

BE) wlyuhds)ﬁwjaﬂ aJ)}T (\)D)LQ.«-::’ JjJ;- BE

Alborz Univ Med J (AUMJ) 2021 April; 11(2):179-186
http://aums.abzums.ac.ir

4i3s 0 01 31 3 5 elndl 5555 Jsb 53 Wl 530 51 S s Ol
S0 5 g rali g LB OL s sy sl 5 1, 058 e S
M e 535 A edmie =Y b by S S
33 3kl Sy 4 AmEIG By e B U Ol cpl s
wial 5l g s JB 0,8 92 8 A S 13 sl 5 J S es S 5o

sl plnil g (6 S Wped ol e a1 0 Sl (e

iy 3555 Oge3

a0 2 At 25 Osa3l WDis 5 B 5 ,S Il
oS 52385 801 5 A plomil ool g Lal S s )8 4 2 e
Sl L Ol el o Jas 0 Ogn3T 51 e 5 e < 3 gAY
St Al oy et U pd e LSl s V0 Wiy 8 55,0
b S Al I3 OL,S s s A OIS sl A oL
g gn BT gl o3 b ke 53 B a1 i a5
Ot Ak LA DAE s Sl s 2 Ol Slde pl s
e
SRS S

(azin s ands ¥ ) wxin | s wdo VA ol 5l5 o el
T e el gl e LSS Bl alds s il
2o (O Db e T o 53 6o, 4t 1 L a3t
dal g alonil aids 55 o3 Vo UAY 0y b ) e 53 65
St B OL,S TR bl s S e a3l B LS
Ll o3l 331 65sls Isb atd dalys eslinal asls s
Sy dIL Sl 0 Caslis U Saeal 4 LS ezl
SOl 00 53038 s aiBY 5035 e S i Y fuls als
Soasl e ards YO S s

3 (S L 5 Oos MB) ame o O S5l e
Ll 0352 s 51 3 DS AS o8 0 4l oSG8 pes lasiia
VY G EA 3 5 anllas 5l o 68555 5 LA (52055 3505
L 03 pldl Colu VY 51 e s oo el ads o 2T 51w sl
EDTA Gls 4 )3 05 (sla wigad b plnil b S35a50 i
65 o3Il 15 (£, o3l S Sl esliad U 5 S (sl par

1l s &0 5l eslinad L CRP 5 Ve S 4l 2ol (- S ) o


http://dx.doi.org/10.29252/aums.11.2.179
https://aums.abzums.ac.ir/article-1-1520-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-02-16 ]

[ DOI: 10.29252/aums.11.2.179 ]

Fesi cobo 4 e Gl la L] $loy 556 o (5l (s poi VAY

Ol el VA 36 G 8 2 Gl Gel Gl el 4l
s5ms Soliime BB CRPSILG o o 63t sl
O ls phe 2 s 53 ol s glaasl ool adll
3 VLS aalas b bl glay Sl (g IS 80 s o ped 5
LOT Ll sla IS5 51 a8 ™ 505 Slmean (Yer) Ol Kes
3 Us5 Gotod gl b el el Ll 5 5y o sslind G ol o
i 4 S L S (g ed 45 S e (V00 A) OS0es
S S Sl e st Ol 5o b el 35 53 el
5 S s gasesl 5 sl b Jlezml 4 45Tl
b sl LY dles 5l g el (glaia VT Ole Dode e
Q.L.'L)Q_MJEJ)Iwj‘.i@;j;dlﬁlzohl.ml{@&i;g
3 85A oS sl b cnl oy K Sglie UL o el
pde e wls ol slize LOT 53 S Shas slall
St 4 03y S0 S Isb s, 53 3 s re sl
IL-6 s ol i sbomsl 6 |y atin ¥ 5 2oy Oles Soe g1,
Sp T azaa YE B dalas e L Sl ST S | o b
s il e S 5 plailen e S 1S 1 LaenlS sl el o
S s 4 e 5T 2505 b 3 IL6 A e IS
A Sl 5 A4S Sl e S sl sl (I SLL
ol 5™ il e 0 sl 3 DTS (6l e e
D et g s 4 Gae L3l 51 (6ol 0 Ol pte
SIS 36 Y5 5 Wl e 55 e 3l ey dae s s IL6
oA o el BA s 6K Sl B s il
AT S RS e b ol A el S ek
G dilen &S np edd (Seslul glaysSU o ad
LS OLKen 5 Ua5 Gaiows L L™ a3 0LSn 5 Sz 551,
T 1 gl sl plowil e g (a5 e 2l e 5
2> ol s Olg e 1y ol Ol 5 By oo sl nl ol
oIl slast STl ppad s et DS U Laasly
AL e le WIS e S
s R (gl Sl Olps SIS 6 Julge S
53T o laded (el SIS (Sl e O
Fodsbs 1110 5 IL-6 TNF-0 Ogr olacplS sl ) pas

S ool Ll e 2ol e o ol sy 4 sl Bl

ColE e (p a3 w8 s S Sl 8 4 lse aes
Sl s g0 S 53 e (gulolae

Gl el (S8 pes glaine b Cundy )
4 bgye CRP 5 VoS ohml (S ) oSG s 5
dan 53 a3 oS sls 0L Shssmls 0050 5l eslizal b bad ol
il e Jbo 5 3l se

SlaosSb @ by e glaiie n sls (n e B )
Gl Gasiie a5 glailen 5 ol ol 03,51 (Y) Jsdr L3 oled!
U3 S L aslis )3V =Sl Ol el 05 5 )
ope 03 ol 5 Sl wxdls alS (glslae Ol 4 sl
3V =Sl Olsee OVt J S 05 8 Olsle oy 53 &S el
AL Ol | goblee sl e a5 S 6,8 o3l
65 o3l 53 CRP 5 =8 )l Ol () K2 5 Y o)
OLE 1y (golabine Bl alstle 5 J 28 05 S 55 a5 5 gla

sl

O dtlds 05 5 55 ol andlls gl al WLl
asly (glslae EalS Lol el gl 1 ) e S )l
el o35 ol 55 058 05 S L anlis )3 RalS ol 5 ol
o556l Al s sl s S S Ul e el
el o3y Fse 2
SLosSE ol sed U S Glllas 55 Kos (g5
S bep el gl slse CAE 3 el ey )
sy 5 Sl Jo VT ol esy S oLl Gla, pSU
Lo sSU  op el g cnl oS o3l OLES Lol sla sl a5 Wl

YAYA

Sl oy S o A
(Y Q) OLKes 5 sy 5 (Y00 8) DL 5 1 anllles o

T edi VoS S o s e
chv 2 g ol (T OLes 5 kel addlas 3
ol 0 SIS als Tl @il St V-8 )l
o sl Mg oS LD Cldl canss S sl
T aS 0 d s L

VAP GIVA oF oylas ) ) 0,00 ) Fe ) oy il (Siiy psle olStils gy cole d i


http://dx.doi.org/10.29252/aums.11.2.179
https://aums.abzums.ac.ir/article-1-1520-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-02-16 ]

[ DOI: 10.29252/aums.11.2.179 ]

JAY OhlSar g Sl o,0ll

T Sl S eslinal Ok 5 ahae 0455 5o Sl 5L

o oy el Gl il 4 e 1 s S ra:\).e Sk

AQvW‘

ool Sl L6 & S 4SS 5 Mae OS] 5053
4 feS Sl S Wil S ol fal 4 Conli 205 5 | g
oG o es s s b slagls o a1 0 0L s SIS
-0 ol &S il il SIS OT o s 5 1L-6 Ol e elizd

5550 (S s o Ll 5 &S Sl 0353 S5 s 2 a3 (585 das

IL10

0.6
0.4

0.2

0

0.2
0.4

CJ‘J::*J Loy

-0.6

-0.8

-1
-1.2

alilae

J s

| mIL10 -0.96

0.35

anllas o (gl os 8 53 (1 0 sl st lle 1y sli) V- S ol e Sl i Ao s ) (IS

anlas o sl os 5 SSE @ i (5 5 SIS 500 sl pite w5 1) Jpdr

P-value 055 ey
Jd s sl
v/0¢ £V/EEV/VY £/8EV/VY (Jw) O
v/oV VEATETVAN VAVARZ2\72\% <p§}1~.5> N3Y)
Y Ve V08 /AY Vo Y/E (e L) 8
CIA¥ 0/t £ V/TY 0/ EEY/LY (Jl) cubs 4 Ml S Jsb
/A Y4/ VA0 Ya/e+14/14 S es g asid
oY /v EAV/AT o/vE48/0 a8 5 s
sl Lo, S s sl e 1Y gl
P-value A s JeEte
adotle oy 8 JiSes S e oy 8 JiSes S
/) RAE=\Ziuy AYEVY/0 Y/YEAY/YA AYELY/AY (PgImD) Y- S 5 2l
o Y/+£0v/a ATRESV I Y/ £08/4 YAEVY/ Pg/MI) =8 o 2
Yae? AEAVARFESV VIV o 2YA RREINY VEYETVS A TALYER CRP (ng/mb

Alborz Univ Med J (AUMJ) 2021 April; 11(2):179-186
http://aums.abzums.ac.ir


http://dx.doi.org/10.29252/aums.11.2.179
https://aums.abzums.ac.ir/article-1-1520-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-02-16 ]

[ DOI: 10.29252/aums.11.2.179 ]

Fesi cobo 4 Moo Ghloo (g 5lo)3 5B o (5l oyl VAY

5 A3k sl ey S0 obs Ohley ol s, 356 s

e a5 Ll ley ul e NGB 5 lse 5l ol s

5l Lot sl el plasil e Slaliae daly 5 s

ey Sl el el Slalae js Lailie gla asly iocan

el 5l 350 ey ol s

References

10.

Danaei G, Finucane MM, Lu Y, Singh GM, et al..National,
regional, and global trends in fasting plasma glucose and
diabetes prevalence since 1980: systematic analysis of
health examination surveys and epidemiological studies
with 370  country-years and  2:7  million
participants.Lancet 2011; 2;378:31-40.

Alessandra Saldanha de Mattos Matheus, LucianneRigheti
Monteiro Tannus et al. Impact of Diabetes on
Cardiovascular Disease: An Update. Hindawi Publishing
Corporation. Volume2013; ArticlelD 653789,15pages.

B.Basha,S.M.Samuel,C.R.Triggleetal.,“Endothelial
dysfunction in diabetes mellitus: possible involvement of
endoplasmic reticulum stress?” Experimental Diabetes
Research, vol. 2012, ArticlelD481840, 14pages.

M.Romano,M.Pomilio,S.Vignerietal. Endothelial
perturbation in children and adolescent swith type 1
diabetes: association with markers of the inflammatory
reaction Diabetes Care 2001;24(9):1674-1678.

A.R.HadiandJ.A.AlSuwaidi.Endothelial dysfunction in
diabetes mellitus. Vascular Health and Risk Management
2007;3(6):853-876.

J.Yan,G.Tie,B.Park,Y.Yan,P.T.Nowicki,andL.M.Messina
.Recovery from hind limb ischemia is less effective in type
2 than in type 1 diabetic mice: roles of endothelial nitric
oxide synthase and endothelial progenitor cells. Journal of
Vascular Surgery 2009;50(6):1412-1422.

L. Hazel, A. Kenneth, and O. Roebuck.Oxidant stress and
endothelial cell dysfunction.American Journal of
Physiology 2001;280:C719-C741.

Vicenova, V. Vopalensky, L. Burysek et al. Emerging role
ofinterleukin-lin cardiovascular disease. Physiology
Research 2009;58:481-498.

Versari, E. Daghini, A. Virdis, L. Ghiadoni, and S. Taddei.
Endothelial dysfunction as a target for prevention of
cardiovascular disease. Diabetescare 2009 ;32:5314-321.

HervéDuplain, ; RémyBurcelin, ; Claudio Sartori, et al
Insulin Resistance, Hyperlipidemia, and Hypertension
inMice Lacking Endothelial Nitric Oxide Synthase.
Circulation 2001;104:342-345.

S 4o
o (S5 aalp (Sd llad ¢ 5 S Ol & o0l (e
J‘}JL,.EULA\SA}_}Mk}ﬁ}j&k;ﬁj}a}&\)&&h\s):.b\j:&

52 Kl el £ 5l e 5 A3l e b eSS 5

11. Brian E, Sansburya.b, Bradford G. Hill .Regulation of
obesity and insulin resistance by nitric oxide .Free radical
biology and medicine 2014;73.383-399.

12. Jun Kobayashi .Nitric oxide and insulin resistance.
Immunoendocrinology 2015; 2: e657 .

13. KarstenSydow, Carl E Mondon et al. Insulin resistance:
potential role of the endogenous nitric oxide synthase
inhibitor ADMA.. Vascular Medicine 2005; 10: S35-43.

14. Mark D. Ross, EvaMalone, and Geraint Florida-
James.Vascular Ageing and Exercise: Focus on Cellular
Reparative Processes. Hindawi Publishing Corporation
.Oxidative Medicine and Cellular Longevity.Volume
2016, Article 1D 3583956, 15 pages.

15. osseini A.1, ValipourDehno V, Azizi M et al.Effect of
High-Intensity Interval Training (HIT) for 4 Weeks with
and without L-Arginine Supplementation on the
Performance of Women’s Futsal Players.Quarterly of the
Horizon of Medical Sciences 2015; 21(2):113-119.

16. Talanian JL, et al. Two weeks of high-intensity aerobic
interval training increase the capacity for fat oxidation
during exercise in women. J Appl Physiol. 2007;102:1439-
47.

17. Babraj JA, et al. Extremely short duration high intensity
interval training substantially improves insulin action in
young healty males. BMC Endocrine Disorders 2009;9:1-
8.

18. Fariborz Hovanloo, Tahereh Arefirad, Sajad Ahmadizad.
Effects of sprint interval and continuous endurance
training on serum levels of inflammatory biomarkers.
Journal of Diabetes and Metabolic Disorders 2013;
12(1):22.

19. Burgomaster kA, et al. Similar metabolic adaptations
during exercise after low volume sprint interval and
traditional endurance training in humans. J Physiol.
2008;586(1):151-60.

20. Burgomaster KA, Hughes SC, Heigenhauser GJ, Bradwell
SN, Gibala MgJ. Six sessions of sprint interval training
increases muscle oxidative potential and cycle endurance
capacity in humans. J Appl Physiol. 2005 ;98(6):1985-90.

VAP GIVA oF oylas ) ) 0,00 ) Fe ) oy il (Siiy psle olStils gy cole d i


http://dx.doi.org/10.29252/aums.11.2.179
https://aums.abzums.ac.ir/article-1-1520-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-02-16 ]

[ DOI: 10.29252/aums.11.2.179 ]

144

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Gibala MJ, Little JP, van Essen M, Wilkin GP,
Burgomaster KA, Safdar A, et al. Short-term sprint
interval versus traditional endurance training: similar
initial adaptations in human skeletal muscle and exercise
performance. J Physiol. 2006; 15;575(Pt 3):901-11.

Haram PM, Kemi OJ, Lee SJ, Bendheim MO, Al-Share
QY, Waldum HL, et al. Aerobic interval training vs.
continuous moderate exercise in the metabolic syndrome
of rats artificially selected for low aerobic capacity.
Cardiovasc Res. 2009 ;81(4):723-32.

Warburton DE, McKenzie DC, Haykowsky MJ et
al.Effectiveness of high-intensity interval training for
therehabilitation of patients with coronary artery disease.
Am JCardiol. 2005; 95, 1080-1084.

Martin J. Gibalal, Jonathan Pet al. Physiological
adaptations to low-volume, high-intensity interval training
in health and disease.. Hawley3. J Physiol. 2012; 590.5:
1077-1084.

Jonathan P. Little, Jenna B. Gillen, Michael E. Percival
etal.Low-volume high-intensity interval training reduces
hyperglycemia and increases muscle mitochondrial
capacity in patients with type 2 diabetes. J Appl Physiol.
2011;111: 1554-1560.

Akbarnegad A, et al. comparison of interval and continues
exercise on  cardiometabolic risk  factors in
overweight/obese women. Journal of sport biosciences
2011; 9: 77-93.

Kazemi A, et al. Effect of eight weeks high intensity
interval training on body weight and serum levels of TNF-
a, insulin and lipid profile in obese children. Razi Journal
of Medical Science 2016; 22:1-7.

Mahdi Ghafari , Ebrahim Banitalebi , Ahmdreza Heidari.
Impact of High-Intensity Interval Training and at
Concurrent Strength-Endurance Training on the Levels of
Some Adipokines Associated with Insulin Resistance in
Women with Diabetes Mellitus. Health Research Journal
2017; 2: 193-206.

Smith-Ryan AE, Trexler ET, Wingfield HL, Blue MN.
Effects of high-intensity interval training on
cardiometabolic risk factors in overweight/obese women.
Journal of sports sciences 2016 ; 34(21):2038-46.

Lira FS, Koyama CH, Yamashita AS, Rosa JC, Zanchi NE,
Batista ML, Jr., et al. Chronic exercise decreases cytokine
production in healthy rat skeletal muscle. Cell Biochem
Funct. 2009;27(7):458-61.

Alborz Univ Med J (AUMJ) 2021 April; 11(2):179-186
http://aums.abzums.ac.ir

OhlGes 5 (Sl opals

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Rowsey PJ, Metzger BL, Carlson J, Gordon CJ. Long-term
exercise training selectively alters serum cytokines
involved in fever. Biol Res Nurs. 2009;10(4):374-80.

Batista ML, Jr., Rosa JC, Lopes RD, Lira FS, Martins E,
Jr., Yamashita AS, et al. Exercise training changes IL-
10/TNF-alpha ratio in the skeletal muscle of post-MI rats.
Cytokine 2010;49(1):102-8.

Houmard JA, Tanner CJ, Slentz CA, Duscha BD,
McCartney JS, Kraus WE. Effect of the volume and
intensity of exercise training on insulin sensitivity. J Appl
Physiol. 2004;96(1):101-6.

Gibala MJ, Little JP, van Essen M, Wilkin GP,
Burgomaster KA, Safdar A, et al. Short-term sprint
interval versus traditional endurance training: similar
initial adaptations in human skeletal muscle and exercise
performance. J Physiol. 2006 15;575(Pt 3):901-11.

Tjonna AE, Lee SJ, Rognmo O, Stolen TO, Bye A, Haram
PM, et al.: Aerobic interval training versus continuous
moderate exercise as a treatment for the metabolic
syndrome: a pilot study. Circulation 2008; 118(4):346—
354.

Nanri A, Moore M, Kono S. Impact of C-reactive protein
on disease risk and its relation to dietary factors: literature
review. Asian Pacific Journal of Cancer Prevention
2007;8(2):167.

Bruunsgaard H. physical activity and modulation of
systemic low-level inflammation. . Journal of leukocyte
Biology 2005;78:819-35.

Kitsis R, Jialal 1. Limiting myocardial damage during
acute myocardial infarction by inhibiting C-reactive
protein.  New England Journal of Medicine
2006;355(5):513.

Rakobowchuk M, Tanguay S, Burgomaster KA, Howarth
KR, Gibala MJ, MacDonald MJ: Sprint interval and
traditional ~ endurance  training  induce  similar
improvements in peripheral arterial stiffness and flow-
mediated dilation in healthy humans. Am J Physiol Regul
Integr Comp Physiol. 2008;295(1):236-242.

JK'S, al t. Long-term exercise and atherogenic activity of
blood mononuclear cells in persons at risk of developing
ischemic heart disease. American Medical Association
JAMA. 1999;281(18):1722-7.


http://dx.doi.org/10.29252/aums.11.2.179
https://aums.abzums.ac.ir/article-1-1520-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-02-16 ]

[ DOI: 10.29252/aums.11.2.179 ]

AUMJ Alborz University of Medical Sciences Journal, April 2021, Vol. 11, No. 2: 179-186 Original Article

Uriversy of Medica Sciances

Tahereh Arefirad®, Nad - =
shakeri Knosro Ebraimz,  Effects of Interval Training on Inflammatory Markers

Ensieh Nasli-Esfahani* Among Type Il Diabetic Patients

'Ph.D Student of Exercise

Physiology, Department of

Exercise Physiology, Science

and Research Branch, Islamic

Azad University, Tehran, Iran.

? Assistant Professor, Received: 30 Jun 2020 ; Accepted: 15 Jan 2021
Department of Exercise

Physiology, Faculty of Physical

Education & Sport Sciences,

Shahid Beheshti University,

Tehran, Iran

3 Assistant Professor, Diabetes Abstract

Research Center,

Endocrinology and Metabolism . . . . .

Clinical Sciences Institute, Introduction: Diabetes is one of the most important health problems in the world, and

ggir‘eﬁ‘clg’}'g’ﬁ{;g?’ﬁ;me"'Ca' controlling its risk factors and complications is very important. The aim of this study was
to determine the effects of interval training on inflammatory markers among type 11 diabetic
patients.
Methods: in this randomized controlled trial 30 eligible patients randomly allocated to one
of two parallel groups. Fifteen patients received interval training exercise with 18 sessions
(three sessions per week), and fifteen patients in control group had usual physical activity.
The primary outcome was measured before and after the intervention.
Results: Interleukin-10 levels were significantly reduced (reduction: 0.96 pg/ml) in patients
in the intervention group and increased (0.35 pg/ml) in control group, and this difference
was statistically significantly between group (p: 0.015). The levels of interleukin-6 and CRP
in the pre- and post-measurement measurements of the two groups did not show a
significant difference (p>0.05).
Conclusion: Interval training exercise can be effective in reducing some inflammatory
factors, and given that these factors affect the course of the disease and complications
associated with diabetes, the use of this type of exercise can be useful for controlling the
disease and its complications. More investigation in interval training exercise and its effects
on various inflammatory factors are required.
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