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Abstract

Introduction: The beneficial effect of exercise on glucose control in type 2 diabetes is associated
with several risk factors for cardiovascular disease. The purpose of this study was to study the effect
of two exercise therapy methods on cardiometabolic health of overweight middle-aged females with
diabetes mellitus.

Methods: Overall, 52 overweight female type 2 diabetic patients (age; 45-60 years old and fasting
blood glucose > 126 mg/dL (7.0 mmol/L)) were assessed for eligibility. Participants were assigned
to sprint interval training group (n = 17), concurrent resistance-endurance training group (n = 17)
and control group (n = 18). The combined strength-endurance group did 12 weeks, three sessions
per week of endurance training at 60% of maximal heart rate and two sessions resistance training at
70% 1-RM. Intense interval training group did three sessions/week of four to ten repetitions during
30 seconds. Wingate on ergometer included 10 weeks of concurrent resistance-endurance training
and intense interval training. Fasting glucose, insulin, insulin resistance, high sensitivity-C-Reactive
protein (hs-CRP), interleukin-6 (IL-6), systolic blood pressure, diastolic blood pressure, body fat,
waist circumference (WC), waist to hip ratio (WHR) and body mass index (BMI) were measured
before and after 12 weeks of intensive training and combined resistance-endurance training.
Results: The results showed that following sprint interval training, there were significant changes
in hs-CRP (P < 0.001), yet this wasn’t significant following concurrent training (P = 0.062). The
results showed that following combined training and sprint interval training, there were no
significant changes in body mass index and fat percentage (P > 0.05). In addition, it was shown that
following combined training there were significant differences in body mass (P = 0.032) and waist
circumference in the combined training (P = 0.000); sprint interval training (P = 0.001) and resting
heart rate in the intense training group (P = 0.01); systolic blood pressure in the combined training
(P = 0.005); sprint interval training (P = 0.009) and diastole pressure in combined (P = 0.001) and
sprint interval training (P = 0.001). Differences were not significant for fasting blood glucose in the
sprint interval training groups (P = 0.000). Serum insulin levels showed significant increases in the
SIT (P = 0.000) and Com (P = 0.000), significantly. The data showed significant differences in
insulin resistance index (HOMA-IR) in sprint interval training group (P = 0.000) and concurrent
resistance-endurance training (P = 0.008). The data showed no significant difference in fasting blood
glucose concentrations (P = 0.171).

Conclusions: Sprint interval training has more effect than combined resistance- endurance training
for improving cardiometabolic health and insulin resistance of overweight middle-aged females
with diabetes mellitus.

Keywords: Exercise Therapy; C-Reactive Protein; Insulin Resistance; Diabetes Mellitus; Type 2

© 2016 Iranian Nursing Scientific Association (INA)


http://dx.doi.org/10.21859/ijrn-03024
http://www.ijrn.ir/

b g3 Al Sl g 33 (il gl i g 33 43 pid

DOI: 10.21859/ijrn-03024 Y 0o ¥ 0,99 AR o

GL01 61,15 Jlusoo 65 5ol o (ool o 3 (3o 3 (39 y0d 09 98 i
o o S 49 Wino (39

[RUETSHESUP IR PREE R VOIS S || "R POV W PSP Ve 3 F

Ol gl e oDl oliT olsils czgmly alg (o859 (5595 0 9l i)l

Ol 0355 548 03,5 e oSS 4 53555 psle 5 (S Sy 05,5 ki T

Ol eggmby (oodlal ol olRaisls zgwly aly ¢ Sy Can 5 095 Jboliwl T

ool il 0,8 50l 05 b oRls (LB pele g (G S 0g)S bobiwl (b (o el ol i ghune oiowns g8

banitalebi.e@gmail.com
VYWA0/ ¥/ callio by dy gu,b VWAE/N -/ F rallio el 5o g ,b

ouS

b o G5y B s own STyl ole iz SIS S L L) Y £ s 5 s diesges Sl e
O 8Ll shls Jluglee o) (Sglin (ol Cadls 2 (loyd (2 pod 090 90 156 (o ol Ghagl 5l Sus tuwl oad
Gl 009 1y s oo 45 Mo

£ oo 4 s oL 3152 A el 0,58 ded rosls 6)5To)f 0gus Blod 4y 5 (605,15 Gua Ll 4 guds ol 1yl w9
erslgen polie wlul s g Wad yole Geiss 4o aldbgls jebay VWWAF Jlo 10 5,5 ,08 Gbiwyed (Jlo £+ B FO o) ¥
VA) aslis g (a5 \Y) w9l (e o yed g G5 VYD Soliinl 5,08 oS 5 0y ped 09,5 aw 4 (HDALC) b ;oI5
Syl § Syt a5 lid JL-6 NS-CRP yJsuil 4 coogliin ¢ yulgml Liisls 35515 (ol yaitin ol ol (55
w3513 oyl ssee BMD) oy 035 (a3l WHR) (ul & oS laoe s (WC) oS Laimes (s (0770000
LSD us.n)—‘ )‘ Lg)bgs”"" C_'))}»o)b 9 wb)ljjf J.‘.L‘z.i 9 @5) U;’ LSLQQ}")T La 9 SPSS )‘)5‘ f;)" VY ases )‘ oolaw! Ls G&Lu
20,8 oolaiwl og )5 oy AW el (gl

@ Cuoglin g Cpdgudl Gl yurie Slaliiuh 5,08 oS 5 Ol el g ogls wual Sl el 05,5 (o a5 ol lis ol lbassl
NS-) ol g8 o 5] (o 50 610 (ime gl Jg (P<+/+0) sl arils (g0 (ime G2alS sald 05,5 4 Cond (ydguud]
09,5 1 (Bpas S| ESlas 5 Sgiubs e Hlid S 490 lame uizen (P04 0) Cawl 0035,55 caslie (CRP
Sog, S 10 (g sk 4 (P<+/-0) cuils (g ld cire Dglas dald 09,8 4y Cond celiul S,08 o085 g ool wal Ol yes
Sl ails (g lo gme (Eal38l (Brac ST S las gl pee (ralS Sgiulis e JLid g e je0 alslus

— ol e b kb e sl ygiSB (5 i Sl 1 el (5508 (oS 5 Ol ped 4 Cod (S e s (2 03 (5 S AR
)1 (e Sl 4 e Jluilon 015 Gl gl @ Cenglite 5 (ST lie

Y £ msiake Sl oedgml 43 Cuaglin o sy (u853 1 e sla 59 03150l

oW Ja'}a;u' lel Lg)L';.M:),; ;o.l.c ‘o H| 6‘)—’)-“‘_55-5’ u’.nl.o.?

4olio
) 90 oslie Y g5 obis & obdline days 7o o VU (55 ) el Gl 55 Boes 5 Syo 5 Syl sl Lalse 51 S5 cobs
PP 95 by 4w (Dbo ol )3 (Sgpe (B M Jla> (Logiea) ¥ g5 Cobho @ Do (20l ooy o0 4430 5 i
5 () ol 9% 58 9 s o131 | iy wo o Voo b SV JsielS 5503 S pe g sy (1) it
Ailee B Gl |y b A egide ol gand (IR Y e (Bgye PS5 gelaanST oyl (LIl o2 0395 (009>
Sl b 5l (6 Ry o5 yz b oo ugide il (Bgye (o S asis Bl b (G0l 131 )3 039) (B9 e (M5 Sl Jalse

YV


http://dx.doi.org/10.21859/ijrn-03024
http://www.ijrn.ir/

Sy oloy 9905 9 (69,5 Wilsd w03 IS Cuodl oS oS ol
Ol yod & Samnd WD (8 p (2305 9800 )5 L5 55 ol 3
ke 2l Slosed S ool 55 bwgie Dad b (segls
e codl LB 5l e b bl )l o saiesge OIS asal
S0 &S slp ol Js (n oses & (02 alS g (B
£ 59 onl plids o5 0 .(D ,L) Cwl ol s 55,9 a0k
o gl (6 s (G yoT ilosls I8 aglie 5)50 1) (o0 yed 23,
@l Yogare g ol a28ls (55 5 Lawgio Gl b (aghts Sl ol &
Oles Galple wcwl 00,5 Jolo (s 5olisS (e )3 1) (s Sogllas
SgeaS w0 1) (50555 slatadlad )0 LS L wad as ol 805 e
V)GV ) adl (25555 dled a4 (23158 (sl (s Wl i e
VY bl a5 isls (ylas ) Ken 9 CaSSIAY adios ,o S50 4
5 b8 0,Slas 5 LSl )0 daugr 4 pmie Vb Sl b oy ped atie
et walsd (Fp (T DY g9 (b3 o3l (Jgtasns o ,Shos
5 B Ceadls g 5 (s gl Gl o s Saugn 4T Wles S
SO el ogzg @ 5V (g e lasads L a8 ool (e 33,0
Ll wlayed o 6550 ange oS wlesls (las @l s g
Gl yiiin lawgin g oF Gad b Sl ped b oaslie ;o YL ool
Ol 58 ilsn (Fobol Sguae 5o Dl ped al GRS ezmem 5 (V)
45 09 sa 00l yLis dgzge slaaidly el 5 (YO) Cesl 00l 00ls
Sz po b aiilgie gl 5 005 ashe (2L oo sl HIIT
(V7) 08 aieoppe Sl ped £95 0ol wilgd 5l e g Gloj o
b ol el a4y Comd YU Sald b Sl pes a5 wishs ylid oliess
O oI Jdo 09 )Lad i ssne 4 e 05 g Lagie 0D
S (B9 O 8hes (1Y) (oS (n il @b 5) feS (Sebe
(Y2) 33,5 s oS (Bgye (s 5 (TATY) (2t NO s )
ond Zob SSE Ggalym oudatdS Plus & 4z b (S ok
ol (oS 5 Sy 103) I el Sl el ool dpogs Sl o8
S (@9l Sy ped Jletal SISE s g Bk Sl (gl
Ds 3131 (gaghis Sl i 51 (BB 25 5 ey 990 @ x5 L
5% apey (nl 5O (ES w00 B A (61950 atele obs &
il ecmslin (ool g,y L LU 055 O )50 ¥ ogg ol ol Lo
9B e 4 00,5 (e Vogg Colys ol jler )0 55 Fge Sloyo
=5 5 029) (Sloys (e 090 98 il (guy p Baa b gl aalllan
Ob; Ssilie (8 codlw p (Yl Sud b (o8 5 (5595 5 55190
580 2dpdy plnl (e Cobis 4 e (59 8L (gl ls Jluils
Lonred g (58 5 Sjlop (oS5 yed) (Sloyd (nyed o 90
a3 8Ll s Jlugloes 05 Sdgilio ool5 codls 5 (Vb o
D9 denliie el Sl 4 e

adlne iy
ools (5,910,5 oguds blod 4y 5 60,5 Bun Ll 4y Gubios oy
o Dl 1, ol alllan gy e ool (25
S5 0Y 8 Oldlas Golul 5 diged g ol g0 JS05 Y g4
o Sl ol Biedan (6,8 dged @b 5l 4SOl 00 eSS
9 95 O szl slp Suls Geal ST b adyl sla Seales
SL, bl lp 05 0 b whaw ;3 &5 oMbl izes

11720 oo 3 €Y 0 ylowi ¢V 0,399 (5 b 33 38 (ibdudlgh b g 33 &3 gt

YA

@V g el @ Mo S 50 sy She (p e Canl ppe
5 090 00ld Lo woyo Ve (S5 5 By o8 slagslon
e U5k g Sl oS o cnl 5l )0 B0 Lo 85 coSiasl (6 5lo
(0) Gl 8 Sl )b Y o5 cobs M Jlew 09

2 @ Vg b lopd 5 (R 0 5559 Siedges Sl
L solem ik Jelse (S0 g 09 S5 S L bLS)
Gk 5l Wlgioe (2355 Colld sl ond et (9% 4 (Sge
Bk S35 (Boe (B )lse b palS 4 el cnl Sgne
Sl es a5 ol ol Sl smled 5 S (Y F) WS e oS
ol 4 Me o181 o (53 Lad als el steglie ws5lee (50355
as Wlools L gl 5 B aS cnl (Jbo jo ol gl o ugtde
097 L Lol il (alS (gt 95 188 (o859 (n ye5 S
Ol )l S o0 @l odlu (1 A) Conhaiilos (6 ymis Jgtbo
9 (It 095 L8 (g (Rl 5 ()5 Sodlad CBlate o5 ]
Paz SO ) cdl 2all Y gg cobo 4 M ol 8l o Jewbo
2 39 s JLids HeB jLid a5 b eols s (6,500 Bk
V) 8,55 (6 yearis o3l )

Pl ¥ g5 Cubs 4 S ol (gl 15 50] ol ezl g
4o A Jilae b bwgie Sab b slsn G ped ai30 V0 Sl
seee o8l i d(0) Conl wha o Vb ad b (s5lee Bl el
039 OB sl g (Bose (BB (O 0 bl oS Wakiee
Db b ilgr (ogls Dl ped pled (GB350 ryed S e
Jo e diied g0l by Bro wiels Lulul &5 el lawgine
Sgdon oS (aghts Sl ped )3 &S (3 W 2l g ol SgeeS
@l () el (o355 Cdlad jo (20l o3 58 e @lse
e S 5 g aglie o5 5lsm Dl a3 45 Canl o3l Lt glaslae
3 Sl 6 5 a5 Gl 4 Colas (53 0B e &
& wols ol oLKen 5 CUFF ogdlay ol als 09,5 L anylie
ghe 2o b eglie 5 3l (55 9 SSlpe Doy e
Ol 5 JOrge isioss ;5. (V) cowl bl 0 ALC glSsan
(5P g Seglie «silgr nped ade VY Jliny &5 wisls i
9 188 Bro sl aw g3 wB 9 LBl 93 wB 3 (5l e Sl
Ol & Caglie (Pl LoDl Gl w02 S
asols oylis o) en 4 Larose R I WL .(\7?) Qs eawlicwe
Sl a3 0 ALC gl gan gl 5 (Brae (5eeST 2> (o oS
s Maiorana (1) s)ls sszg s ko sne bl oS5 5 5lso
63158) oS 5 slain cotan _dolar (slopls asliy Ky T o e
e 0y93 Gl 5o A5 ols LA 5 Wo S (o |y (Raglia
O3] Sl 5 36 55U ALC gl gan o iz oo
O Ao Grals glo gixe jobo a1, (B ypas

sprint interval sos e w oo yes 45 Wlools olis wlidss
Yo s b oyl Sl ped bS5y, 5 slaiges a5 training
ol wewd high intensity interval training (HIIT)
SialS g g0 9 als codles b 5l ot b bLs 1 s (saiedgu
WS M 3 ol 5 141Y) 035 o sl ¥ 55 2obs ot o oo
b gaios )0 hawgio U ol Sl b (eglas Ol o cude il 1
o0 (g Sz Dlinhod bl 4y axgi b (58] el 3L I



Oyl g 530

oS fend Jb g Sy b ] 1S5 A Jlgte ad 90 )3 cosdlyi oo
2 om Gy oley al a8lal L jlde 4 aoys Ve wes ol
J5 ok s 4 S I s Jlb d colul aids e LSS
Sl3ls ais T L s aids Fe B Ve et oged ol sl oolled
b slall ¥e caSug ool o (35 S, cllad SuogS al 5o
gy ol o sy bl 1) 055 (39 due o VA Jolre Cunglio
iy Q5 W ST LB al atules b gogesl sl asad (oo e
Laido 0 Sae 4 b ol atwlgs ol 5l oy el ands> o LU o
Job 5o (MF) 0S5 1) 095 o (538, ol 5 (25 05 > plox]
03,5 sl dogejl sl sloog ) 5o i yed slo-USSgy sl 2!
B0l alsl 355 65055, (ool collad 4 anls

5o 5 e a5 E955 5l Gt s Al o 99 50 L oges]
W3 (jg g ond pil LBy (LASlE S e Joe o atie Cuie
JLed (V02max) (bpae (3eaS] AT Slosy 0 (27 Sl
S o e Jlzd giylid loolanul b Jotuls o (Jotanw 055
(oo olgedl gl 5 S35 (hS-CRP) Ll 598
oolatwl b ol (6,803l oyl pd gl 4y Caoglie

ol S (g 5 (517 el 9oy 35 pslaie 4y .
IV T s pSojlail B a8 LSl a8 sl Harpndn s
Oyl dw g p) o)z Cwls 0y0)8 colatul g e Lo
A8 (650l (L2512 D90 4 4 pe 4 g3k e des g 0 p0lS (393
105 oolitul Jga 58 0 ol (eSle

— [0 qa¥8 (X) + ofeeees VY X?) =/ AYAY ()
oo JE> = V/- 23y

5 0yl 398 ooy Abl dw (Sssy i (27 Suld asgezme = X
amilme 2 Jgo b 51 45 (F0) Col 2o (oo o 2 95k oo 4
Dy

O% ez s,y (IBF)Y =(F/120 + 500 JB - F/0) = V- -

oo 2o 505l 5l gmits ool FoleT g S5l (sl .
oslitul (Ll 5988 colo 02 giSS) (lo5)lg5 595 2 w9
ARV 4

AOYO + (YIVAY x olo3) = VO2max

S b aids Ojgoa) oad (b JS loy Jeeb cnl o &S
el (ai B

45 (S-CRP) Lule (355 o0 51 (o 665 o511 (5l .
8 eoliiul 050 (Bgye g (A8 sboiglos 90 Szl D)) g
ST [9a8 Corw by (e Yl 608 ojlasl eS8 5l 0,5 e

2 oolawl
N T L e WA OIS .
oolitul (5 pSojlail ol ;945 cSle fygesl Lok &S 18 ogase
oS 5l oslitul b 1Yl by, 4 (go e dgd] pelans .

4 Conglin dpnloms (glp b (5 e 0jlail IS 5l 5505 Calo (B
b o3l HOMACIR ge s 51 oy

55 Gidles s sy ie) g 256 gy - HOMACIR
S0 % VA) (G s 5 oS ) oy 36 95

Y4

03 9 Mo ¥ £gd Cubs a4 Miwe aF Loyl 8 axlg ol 81 51 eay0 )8 oy
G 50 S8 b (gl Niog (b edigy le paasie (Kb
ol o b ges

phte S Colled @ il ol adllas 4y 995 slo)lne
Hls e Jlo Yo =F o g 00game ;o opiils J1 3 5l olo a0 JBlos
Geb) S p S e VYP VL Ll (53 0 o
PSS Y BYD o Sy Lasls og |l s ,0 #1051 5YL
g hate (e (b silom 45 o Al AN (e 2
Saerr sl o Sbosd 5 (b b o3 o Hlas as
SSleys Sy bawgy S codlad o o8 8 e ol 55 aslllas
oz Ot dloul g anda a5l Gln cunt (69,8 bl pae
Al SUylas 5,8 codle gl p Cudly g0 a5 allas > (o 0>
= s gy, Jolis dnlllas oyl 55 Wosls (550 pa lial s s 5 Lai o
e e 2lBinles] SlaceS (Jlisus miw lid (55,8 ledbl asl
50 58 5 5 )5

59,5 el oBils Liwghy Coglae US| aieS 5l jemme 35 51 g
A5 a3 olaaedlbl S 5ed e b ezl @ T )
S5 aS Y ggi ol Mo S8l 5l g s 5 A Jla, bl sl
Slalns (o 5l Gy W02 (B3 09 Sl paatie ISR
a5 sl s 4y Siged udind 0 S 1 g anllae 4 0g,
Whedad (5 5 iged By 51V 98 Cobo 4 e Ll ph axly 0 5 0Y
Slaal pgas 1o T4y Gbs, Sleasgs @l 5w g dias Gl
WleMbl aile dile e 5l (20 licebsl g o] plsl (g, g addllas
YV Gogesl 585 BY ylee 518,85 351 o] 5l ST sl cols,
Odeadl ;a5 Yo iaio S o oolainl e wid snials sla e85l a8
335 g0 Brae Llsi 1) (o8 5 el o)1 8510 5 033, (o0 31,5
ook (5593 oS 5 (e 09,5 A o ol sk la oges]
A8 ,E 15 G VA) wald g a5 V) gl ayads (o3 (i YY)
&lp Solel daliiinyy g Sy abiles dalidin o S3g05] (s
S (Folal 5 sl il oyt polite 1y iy Sl 5,
el FA 5 L8 celo Y 000 )5 oSS oy po3 dol p y0 &8 15 sl p
i Galojl plomil (S5 diged syl el (3T pladl 5l ny
» HBALC 5 (sl (55 03) lardsm sl 5 (5>
ab a3 o] 5l less bl

aan )0 duds dn Sleliinl g (5,08 Dl jed (oS 5 el 05,5 40
ddz a5l aS il SO a4 pY 0o 5 el was cuie Cae
09,5 392 (98 (el plnil Lol o )l adr g0 Laié (S 5 (0
3l g 0ols plosil 1) celatil 1 a3 asliyy Tasl jo oS5 o ped
sobaie 4y sy e ploml 1) (5,08 oy pad el ol ul aa B
il S 50 Sl oo patd Azl (n peS 505 Slegatd
S pled SISV o iion (LSS cla b a0 90 S au
(VYY) al oo Lol Jlass yg0 dijg 4y p SokS O B Y/D ojlasl 4y

wWhp o )0 (pyed deldr T oegazme j0 ogld Wl (el 0g)F 50
Sl T+ g nfT 5 T+ ol e ol 2y ol
BRI CTPRUI P FAJES I RVS ST L RER A PRCONS S P
ogel amliz g () 08 by (Rl (cupes ain 0 (b



(9l Wb Sl ped (895 o ladanlie ;0 @Sl p ogdle
e Dglas aS ol las vals g swldiul 5,08 oS 5 Ol e
9 Slgls (s Lad S j90 e glo e o i (gl
&S sy9b @ P <. /-0) Sgd g0 0dalin (Bras S| Slas
(9l 2o Sl a3 095 )3 Sl (93 JLad g 5e5 590 Laoee
Gl wall 09,8 4 S (eliiul ()08 (oS 5 Slused
O Jgoz) casl aiils (6 s iol38l aald 0,5 4

Ll e wid) (Sdalie o8 s F e 4 by sboosls
5 2olS WD el alie Cle aS wilesly olid adlas b
O 0B 40 gl sime wigles el glalslas 09,5 ol slo Soge;]
3 S hs-CRP 5 ol 4 Cuaglie ¢ yudgual Liil
QD (el Atk St a5 (e 4 (P <0 0) el oot alzlae
4 Ceoglie Cpdgudl (LLEL o5 0B j0 (g loline ralS cely ool
(¥ Jgoz) cenl 0030,5 hS-CRP ¢ - Jgul

SN S S e Ak Cude oS Wlosls plas aslas gl
G e Sglis el glalSlas 09,5 ol sla Soge;l o teliil
Gl ooy alsloe 51 8 a4y s il gl 45 Canglin 5 ydgundl jo
S oSS el ke Sl &S b 4 (P < efh0)
Oddsedl 4 Cunglin g pdgudl jo (g loline ol el sl
(Y Jgoz) el onys )8

Oliee 59 (§4l8 (Foe Dyl o asan A 5l aws a5 ol Jb> jo )l
oanliv NS-CRP 3 yJousl 4 cuglin pdgudl sl 9> 0B
(Y Jsaz) P<-/-0) 35,5 o3

‘6"5L“ RYRWY uL._a)a_a ks‘bj)f O 6L®4.....\La.n ) CJLAJ U"‘ B °5)LC
e Dl aS ol las wals g gwliiul G085 5 Ol s
Sgus oo 08l ydgul 4y Cunglie g rdgusl (gl yuiiie (o Ladd (g o
05,5 3 Celgedl @ Zwglie 5 (edsedl &5 555k 4 (P11 0)
A Comd (goldiuwh G,08 oS 5 Ol el g osls wad Ol s
(¥ Jgoz) el asils (g yiin ials aals 09,8

-

oolS cel gew o0l s Ol las ol asdllas @l
04l @*Sf ) ej)f A Cod hs-CRP Cj.!a...; » 6)“\5""‘“
el (o (295 5 (o5 5) S 95 99 S )0 rizmen Lol
Ded oo odalin dawil 4 Cwglie jalh [0 (g lo e Sege
B 5,555 sl 1 (S5 e i e Slallas
Gl ,siSB pl cdale Ol sy 4y g wiols S8 ow) 0550 (Sslie
alox 5l axials oylal Gdguil 4 cuoglia b T L3 5 Sl
=S 5 oppes widn A Gll We S 515 o Kes 5 TOUVIA
hs-CRP o Sl e alS 4 pie 5,08 5 (s5len

11720 oo 3 €Y 0 ylowi ¢V 0,399 (5 b 33 38 (ibdudlgh b g 33 &3 gt

Shdgmbs 5 Jmm o9 S8 pFoslul Cu (mimen
S diged Jme ;0 o VPO celn o b ol atulss o Soge;]
43,85 V0 dgax 3l g alo e 90 oy g il alib jsas
Eord e A el 13 655 093 5 055 s S ol el ]
s ok Jiemms melad Loy Sy by (e )las
A bl el 588 sl BM20 s (Beurer)

adlas o o8 5 delol 4y bles pae Jdo ay a5V + alslow o)LL o
2 koS g 4525 5 w0 S ) anlllas sl and> a5l i cd
dpdy el 6 Y s,

£ YY) e Sl gl Jelo g 325 Caz doosls 650 oz 51 g
i)l sl a5 2o S eolitul /40 (g ls gixe prlans ;0 SPSS I3l
s 00liiul Bgi pramsl B9 S 50ds5 (yg05] 5l loodls auje8 (o ko
e S g s T3l 51 (25,5 05)0 GOl el S
3o 5 ollysS Sl sslel (o) 5l ey S e slacsles
ool oy ,5 o OB s sl LSD (5051 51 (6l e
0,5

badl

P e 45y el Sl 5 ke oS o plis m s
FYIAY 5 Lo OOIYO £ B/AF Lolis suos oy ped 09,5 (sla Sogas]
9 JLo OFNVT £ O/FY oS5 o e 09,5 40 (e il VYFAY £
5 Jlo OO/VY £ £IF+ sals 05,85 10 ¢ e sile VP/OY £ F/AA

ogs o sl VOFIFY £ VY/AY
50 9l Wl el dlde i a5 Wilesls plis aslllas mls

b )3 )l (e glis sl lalilae 05,5 Gl sla Soges]
0P Sl o )lad waliul B lpe oS e
ol alzlae 518 4 S (Brae ST Sl 5 Sl
el gl Qo o el dLis Cuis 45 (6 ek 4 (P < o /00)
O ld el ClE Gl eS8 a0 e e RS
5SS Gl el 35 5 Sl (5 5 g
.(\Jisvx?) Cowl 0y 8 Bras

SN S S e dlie Cuda oS Wleols lid asllas gl
Gl (e gl el glalloe 09,5 1l slo Soge3] Ho  creliinl
093 b8 il B L yb eS8 590 e (s 0058 (liee 5o
@ Sl (B ras GienST ST g SIgtals (93 )Lid (S g
dﬂmmddﬁbg‘(P< D) ol oals alslae 5l B
593 daezme o e3g8 Gl 0l el sl 5,08 oS
09l g Sl olid elpul G plye S
Sl 00385 (Brae ST iSTas Gl cel 3 g Sl
A Jsa)

Oliee 53 Gl (Fre Solas s atin A o a5 coul Jl> yo ol
Gl lrd peS )99 L 0y So )3 (G 0395 (LS (039
Ay Slsials 03 )lad (St 93 lid el
.(\st_x?) P>-10) 35,5 ad odline (B ypan S|

0351 o 9 0903l i Al e 50 09,5 dn ,0 o Sogeil (Sujelsn i 5 (Ko yemg il sla (g amalie ) Jgaar



Oyl g 530

o P omF

P95 PSS
Nay e
N s
Y N
[+ ¥ SIvY
/-4 VY
100 s
Y ¥IYY

Ly IV

£ Lo Gl ol nlis

VAIFE £ \Y)Y-
VAIYE £V 5
“IFAN
Vas!

Ya/Ne £ f1\Y
YAy = F/F)
\IYAP
</VAQ

FY/AY & Y/F
FYFY £ F/20
AN
AITYR

AY/FY 211 /-A
AY/YY £ VA
YIFFY
A

YV/-Y £Y/-Y
YY/XYY £ YIAY
AR
AN

WWEALENYNY
YWWONY £V/4)
AN
ARAN

ADIAY £ YN Y
ASI-Y £ YIAQ
—/FFY
NERR

ARVARSENNARY
YYNA £ #IAY
-VIYE
</YYD

— SIS (S e el
T Lo Sl il ol

YEIY -+ A0A
YOI80 + VY
Y/E-Y
Sfevy

Ya/A0 £ Y/AY
Ya/a9 £ A7)
-+/fY)
<IFA-

YV/XY £ F/77
Yv/aa £ v/ve
EXYAN 14
</YfY

ERVAR G- - RVAVS
g/« £ 7100
\ARK
LSV P

FANY £ YA
£ - £ YYD
/)
./-q

\YWO/FO £ VY
A\YY/-Y £ 4/7)
Y/

LU FRUN

AFIOF] £ YIEF
ISVAREE -WWATN
Yoy -
L

FEIEY £ O/FA
YANY £ 7Y
-Y/f-
L0

(9L A (g9 pod

Lo Ul il

YY/-# £ YV/PY
YV/e o 2AYIYE
-+ ¥
AR

YA/OY £ YVY
YARY £ Y/r4
VY)Y
<IYEA

FYIFE £ VYT
FINF £ FTF
V- FY
SITVY

VeYIVY £ /8Y
Q0N ¥ £ 9/AF
A+ BA

LRI

Ye/de £ Y/
FEIV- £ YA
Y/
el

\WWYIYO £ )-8V
A\YY/-Y £V VA
YIvY
*,/..9

AOISO £ F/5-
AIYOL 2 YN
Y/ OA
L

YYIOF £ V)Y
FAFE £ 5/-9
-fI5V

s DY PO

BMI) O 00 el

).».o‘sul.w oS 590 buzxo

ALBS 40 Ay b oo il B b yo

o (oo Sl gimamw (195 ;LS

Fo o ( Slgiwlys (g5 LS

S0 S 1
il p S 5beS] i Sheo

PP o 0395
09931 i
09951 o
=295 o9t
P 33

& o 5ol p )5 S

o3l G
09951 o
=235 o9t
P 33

BF% . o,2 woyo

053! O
09931 om
295 o9t

P i)

09931 e
09931 o
=95 09t
P o)l
09931 i
09931 o
=95 09t
P o)l

s

o931 e
09931 o
=95 09t
P o)l

o9

0ol S
5251 o
<295 o9t

P o)l

o3l G
035 o
<235 oot

P o)l

P<. cbhw 58 )l (e P s ;o )b s

09,5 duw ;3 (SIglie (o8 el Olpii o295 Jle 9 (29,5 (9,0 dunlie Y Jgux

AR



10 ol y ¥ 0 ylois ¥ 099 653l g 98 (Rilgi g 3 A

owP owF £ Jno Gl il il —@)f 5P o wM O ped
oS mes o oSilee Shro Byl o oliiw! Bl yzel ¢ 19l
oile el Lo
SARN Vg s w5l g 0,5 hs-CRP
Y/£e £ 1) OIFF £ V/A¥ flo8 2N 5905 i
YIYA £V /0Y YIYA £ YN F VIVY £ - JAY o903
VA Y/ f £IAY 295 oot
¥ A[o$Y ) P 55
VY VAT oo LAE 092 o3
Pl (oo 5
YYYIYA £ £V/.Q YAS £ £V A YVo/-Y £ YYVA- o905 L
VAYIYA £ 84/Y- VEYIAD % VA/EY VEV/AY £ FANVY o903l o
—</feA Yo f oe 295 oaet
-/$9- KA e P s
Televe YIFYY TU/ML (¢ guas!
FIOA £ 1[5 AUV YEY YIVY £ Y/5Y Sl P
FIVY £Y/-5 O/AY  Y/VF F/a7 £ VY. o905
<Y \OR /40 29,5 gyt
“I¥YA e e P s
RCTRRY SN/ O gannd! 43 o gl
YIAN £/ FIAA 1[5 YIAY £1/¥0 o905 L
YIYY £ NA YI¥E £ ANY VPV £ /Y o905
Y- FI50 VI 295 gyt
S IYYY Boflo o o Do floo o Pu:')')‘

W3S Syge Gl b onlplo Cals by ja o Sogesl p g iz
a5 Cawl ol eaims las HHT 505 09,5 0 CRP mlass jo
2 Gedl as caols g B Olpdl mals o cuie s HINT
ogdle HIT Sl od a5 oS C)‘}:s" ool (ﬂ) 3,4l llews (5!
5 Silop mE g Siler slacudil g o &5 ke ISl
olee g Lleadl s Dl Glls wyls B8 ol len jo (60 Sles
L Sloyd GSiSS 5 by ) oy a2l 4 50 JoSe b, Sy
Gz ;0 (Yo o) o) Sen o Munk Qs oo plais| ses 4
L b ys leg Sguge cumw HIT Sl pes a5 wisly las 6,50
Sgd oo ANGING PECIONS (g 00 (pil 4 e Glilow o
HIT ol o 5lam g0 Slae b )b g (g5lsn é ailin] (rizen

(V) WS e oy al38l
Jriles 5 gt 55 )2 55 5 Jostan palS 5l asllas o
2 b guoal s ol ad cdalie alslae slaog 5 sla Soge]
(FFFY) g o Ses 5 YOKOyama 5 o Ses 5 Cauza
5559 s aas V8 Lo a5 wisls olas o) Kes 5 Cauza
o 93 L83 50 )lo(cre i gad wgio DS L (sjlge
Cllad Cenl (Sn oy gn a5 4 (FF) 30,5 oanlica Jgials 5
chle o 30 9 097 @ G L Gegk orl 3 (SR

Yy

P<./~A@]a...,).>6)|~>‘5;_'.n
P<./ b )8 (5)lo g

gl cpl jo mals sue S0 B,k 5l .(ﬁ) Sl 0095 5 Loy
2 e pae b lwlyes Glgee |y (V) (o2 8L 5l oads e
o b Baiss oo b Cwsls BMI 9 ON (2T Moy (N 0095
Sad b glopls op i atan VY ooy ol plas a5 Kim Gt
CRP g5k g o oS 5 50 plood j5kar (518 cixe Sgue Lot
G0 Badd )0 l),ol Cwigmed 095 Liwl pop 0305 walie (YA)
20 G cae Sy pol> Liagh @ls M 5 ol Kes 4 LiU
i Ll(F) s S oanlin ¥ ggi culis an dies ()b bl oyl
OHen 5 TOUVIA ibioes gl b Liwlpon olo5 o 1) Gudioes oyl
G3lep (S 5 e aiad ot Jlowy ols las as’ cusls (Y4))Y)

(F7) 08 saalie CRP shaw ;o 2als 5,034
ol gaios gl b guesli a5 (Y1 F) ()] Ken 5 ColatO 5.0
Shls GYLE 5 j0 oS 55 cpped atad VY Jlows a5 wisls (jlis g
% O oot G S 50 S)ldsee et Gla g g L2
Lo wilgs oo ulis (a8l e (F1) ol cvalie Sl slo 5 Lo
WL (Fep (295 S 09,5 50 0jg Sl S lore pas &
Wz M0 9 )y Glese Olpesd gl Olagos jo oS
Iy Geios @l 0 guedl Jlosm! LYo 5l (S ol cvnlin
(el 5 slord) b giogesl (Sufns (el JolisS 0)90 & (lyiso



Oyl g 530

3 38 S pue 4 (g polo asllhas slacasgac |
u.nLM.v‘).g Lmos)f SO s J.J..b (e ‘o; a)L.'lﬂ .31).'9‘
Aol il 0szg adgl slagla (gl oy e g o yao
e 5, 380 S pae 4 lgs oo gsgase pl 3l yuioren
ged 0yLil lazma 5l 2 )5 0 b gogesl Sy, 5 29, bulrd 5

9 B85 szl loy Job )3 Cudgue 4 4z g3 b 0gd 0 arog I
Slsls iluglans pus 5 5 o gosal o 485 J 7S poe 53
309 Yb ojlse JuS L K0 Glidss deog )8 0 Bpae cobs ws
PRSI I R SN RARIN
20,5

S

Gl wad o9l ey yed a5 ol lis ols aslllas gl
Sl 01 53 Gedgl 4 Caeglie sl gudl LS (155 05 39
oged S plyie 4 Wlgie (S yed AlSlae g9 nl 005 ugtle
bl o Ll sl dnogi gtle ebs (U e Fie (e
Al sl S ar Olhlem ginl 5 (Bius SOS D esSae
B (o855 Callad 51yl 85 o pslocmad o )ls 3525 (o35
izt ol i o b S5 g5 g Lo o il b s
Syt 6ly s e e Sl el aalllas ol gloazily bl
Calid 4 M 59 LA sl Jlogloe 015 (SIlie (8 oDl
o Olie @ Wl ge (e Allae £98 09 0 drog (n et
&5 Sabd 4 Mt (U5 Ll yd St 5 leys sl ge (o oS 09
il 43ls (5 ge slas 5 Y

Sl Sl
L 5,5 et oSl sty iglnn B S s 32
et LS e 50 s WYAYYNS &L s AFIYOA oS
bt 5 bl s oo o anl IRCT2015041519995N4
S, 6, 1 Lo g Al o8 L akoss ol sl 5 45 g0l

Dgen 6yl § Al

References

1. Ahmadi A, Mobasheri M, Soori H. Prevalence of
major coronary heart disease risk factors in Iran. Int J
Epidemiol Res. 2014;1(1):3-8.

2. Pavkov ME, Bennett PH, Knowler WC, Krakoff J,
Sievers ML, Nelson RG. Effect of youth-onset type 2
diabetes mellitus on incidence of end-stage renal
disease and mortality in young and middle-aged Pima

Indians.  JAMA.  2006;296(4):421-6.  DOIl:
10.1001/jama.296.4.421 PMID: 16868300
3. Stewart KJ. Role of exercise training on

cardiovascular disease in persons who have type 2
diabetes and  hypertension.  Cardiol  Clin.
2004;22(4):569-86. DOI: 10.1016/j.ccl.2004.06.007
PMID: 15501624

4. Mourad JJ, Le Jeune S. Blood pressure control, risk
factors and cardiovascular prognosis in patients with
diabetes: 30 years of progress. J Hypertens Suppl.
2008;26(3):S7-13. PMID: 19363847

Yy

097 s OS]l o (Sloys (88 ((ueYeSSE (slagige 90
@ b Gedos (ol (FO) 0l allo 1, ¥ gg5 cobs 4 e ol 81 5o
S b Ol ped e (5,0 shme Sglis a5 () ISen g CiONAC giou
@ bl (YA LYY) casls & plas 258,85 soalive lawgio ol ¢ YU
Lol i b danolie ;o Yb o b Ol ped a5 a6y aoes oyl
(RS S bial @2 ) S (Siloonw g Gl el o
i 5 (TATY) Gty NO 39 s (Bge 9,8kes (YY)
(V) 23,5 (o0 jaS (B9

Sad o9l (o555 collad ada A Jlioy polo aghy o (eizres
w35 odalive (B 5eaST pSTa )0 e St (o5 5 9
«(f7) Kadoglou).(\¥) Jorge sleasl b sewes mls ol
ais VY Jlin o Kes 5 Baldacci .o (fv) Baldacci
oo ez Jliws oo 5 Kadoglou oizes 5 (sjlsa ol e
Ol (Brae ST 28l )3 6l sme (Rl slse Dl e
5 655 o s, 5le a5 0ls aszg Jlail ol (FY LFF) sl
A Al (Spas OFeS] G Jelse 0 e (e
@ e oS oud Ledl p Gl Cel plaie (23559 laclad
4 ke 395 &5 235 oo (Gl )b i g syg iS5k Rl
slacudled plxl Guizmen (FR,FA) 0980 sl o o2 S8
33l 55 5 s S gis o3l g oluas SAal3il 4y ymie o ls
ol Esezme Cale 10 5 (O) ,0°) o (6,0 ke slaps 3l Colled
e oged 93 (nl 3 (Ppan HienST Sl S el Jalse
Syt )3 Sl Sae Dl (S peT 05elsd (e eized 335 o0
A 0 (Byan eS| ST

=55 9 WD (e (n el 2D Gl Sl 13w )3 &5 plailen
@ Coglie 5 Crlgudl 28I n e 6 (eliak )08
Pl Gl g Sgli (295 o gl s rals Gdgud
Oedgnil & Ceaglie el gandl (5an 50 Lol el LaS (o1 o5 slog S
Pt mls b G ol mls ab esalie g)logine Sylis
BF) el Slgren (Fp @l by OF 0T Slyen Dlisdios
(00

5. Nichols GA, Gullion CM, Koro CE, Ephross SA,
Brown JB. The incidence of congestive heart failure
in type 2 diabetes: an update. Diabetes Care.
2004;27(8):1879-84. PMID: 15277411

6. Rawal LB, Tapp RJ, Williams ED, Chan C, Yasin S,
Oldenburg B. Prevention of type 2 diabetes and its
complications in developing countries: a review. Int J
Behav Med. 2012;19(2):121-33. DOI:
10.1007/12529-011-9162-9 PMID: 21590464

7. Sigal RJ, Kenny GP, Boule NG, Wells GA,
Prud'’homme D, Fortier M, et al. Effects of aerobic
training, resistance training, or both on glycemic
control in type 2 diabetes: a randomized trial. Ann
Intern Med. 2007;147(6):357-69. PMID: 17876019

8. Saremi A, Shavandi N, Parastesh M, Daneshmand H.
Twelve-week aerobic training decreases chemerin
level and improves cardiometabolic risk factors in



http://dx.doi.org/10.1001/jama.296.4.421
http://dx.doi.org/10.1001/jama.296.4.421
http://www.ncbi.nlm.nih.gov/pubmed/16868300
http://dx.doi.org/10.1016/j.ccl.2004.06.007
http://www.ncbi.nlm.nih.gov/pubmed/15501624
http://www.ncbi.nlm.nih.gov/pubmed/19363847
http://www.ncbi.nlm.nih.gov/pubmed/15277411
http://dx.doi.org/10.1007/s12529-011-9162-9
http://dx.doi.org/10.1007/s12529-011-9162-9
http://www.ncbi.nlm.nih.gov/pubmed/21590464
http://www.ncbi.nlm.nih.gov/pubmed/17876019

10.

11.

12.

13.

14.

15.

16.

17.

18.

overweight and obese men. Asian J Sports Med.
2010;1(3):151-8. PMID: 22375203

Malin SK, Navaneethan SD, Mulya A, Huang H,
Kirwan JP. Exercise-induced lowering of chemerin is
associated with reduced cardiometabolic risk and
glucose-stimulated insulin secretion in older adults. J
Nutr Health Aging. 2014;18(6):608-15. DOI:
10.1007/s12603-014-0459-7 PMID: 24950152

Look ARG, Pi-Sunyer X, Blackburn G, Brancati FL,
Bray GA, Bright R, et al. Reduction in weight and
cardiovascular disease risk factors in individuals with
type 2 diabetes: one-year results of the look AHEAD
trial. Diabetes Care. 2007;30(6):1374-83. DOI:
10.2337/dc07-0048 PMID: 17363746

Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG,
Blissmer BJ, Rubin RR, et al. Exercise and type 2
diabetes: the American College of Sports Medicine
and the American Diabetes Association: joint position
statement. Diabetes Care. 2010;33(12):e147-67. DOI:
10.2337/dc10-9990 PMID: 21115758

Sheikholeslami Vatani D, Ahmadi S, Ahmadi
Dehrashid K, Gharibi F. Changes in cardiovascular
risk factors and inflammatory markers of young,
healthy, men after six weeks of moderate or high
intensity resistance training. J Sports Med Phys
Fitness. 2011;51(4):695-700. PMID: 22212275

Cuff DJ, Meneilly GS, Martin A, Ignaszewski A,
Tildesley HD, Frohlich JJ. Effective exercise modality
to reduce insulin resistance in women with type 2
diabetes. Diabetes Care. 2003;26(11):2977-82. PMID:
14578226

Jorge ML, de Oliveira VN, Resende NM, Paraiso LF,
Calixto A, Diniz AL, et al. The effects of aerobic,
resistance, and combined exercise on metabolic
control, inflammatory markers, adipocytokines, and
muscle insulin signaling in patients with type 2
diabetes mellitus. Metabolism. 2011;60(9):1244-52.
DOl: 10.1016/j.metabol.2011.01.006 PMID:
21377179

Larose J, Sigal RJ, Khandwala F, Prud’homme D,
Boule NG, Kenny GP, et al. Associations between
physical fitness and HbA(1)(c) in type 2 diabetes
mellitus. Diabetologia. 2011;54(1):93-102. DOI:
10.1007/s00125-010-1941-3 PMID: 20953579
Maiorana A, O'Driscoll G, Goodman C, Taylor R,
Green D. Combined aerobic and resistance exercise
improves glycemic control and fitness in type 2
diabetes. Diabetes Res Clin Pract. 2002;56(2):115-23.
PMID: 11891019

Gibala MJ, Little JP, Macdonald MJ, Hawley JA.
Physiological adaptations to low-volume, high-
intensity interval training in health and disease. J
Physiol. 2012;590(5):1077-84. DOI:
10.1113/jphysiol.2011.224725 PMID: 22289907
Vollaard N, Metcalfe R. CrossTalk Debate: High
intensity interval training does/does not have a role in
risk reduction or treatment of disease: Do not write off
supramaximal exercise just yet. J Physiol. 2016.

“'ié g&m} ‘Y G)w ‘f' 0)39 ‘6)&02 )l’ M‘?‘ &32 “__}:é

Y¥

19.

20.

21.

22

23.

24.

25.

26.

217.

28.

Ramirez-Velez R, Hernandez A, Castro K, Tordecilla-
Sanders A, Gonzalez-Ruiz K, Correa-Bautista JE, et
al. High Intensity Interval- vs Resistance or
Combined- Training for Improving Cardiometabolic
Health in Overweight Adults (Cardiometabolic HIIT-
RT Study): study protocol for a randomised controlled
trial. Trials. 2016;17(1):298. DOI: 10.1186/s13063-
016-1422-1 PMID: 27342073

Smith MJ. Sprint Interval Training US: The Official
Web Site of The United States Olympic Committee;
2008. Auvailable from:
http://wwwteamusaorg/assets/documents/attached_fil
e/filename/15738/Sprint_Interval_Training.pdf.
Hurst RA. The Effects and Differences of Sprint
Interval Training, Endurance Training and the
Training Types Combined on Physiological
Parameters and Exercise Performance. 2014.

. Cassidy S, Thoma C, Hallsworth K, Parikh J,

Hollingsworth KG, Taylor R, et al. High intensity
intermittent exercise improves cardiac structure and
function and reduces liver fat in patients with type 2
diabetes: a randomised controlled trial. Diabetologia.
2016;59(1):56-66. DOI: 10.1007/s00125-015-3741-2
PMID: 26350611

DiPietro L, Dziura J, Yeckel CW, Neufer PD.
Exercise and improved insulin sensitivity in older
women: evidence of the enduring benefits of higher
intensity  training. J Appl Physiol (1985).
2006;100(1):142-9. DOl:
10.1152/japplphysiol.00474.2005 PMID: 16141382
Chilibeck PD, Bell GJ, Farrar RP, Martin TP. Higher
mitochondrial ~fatty acid oxidation following
intermittent versus continuous endurance exercise
training. Can J Physiol Pharmacol. 1998;76(9):891-4.
PMID: 10066139

Burgomaster KA, Hughes SC, Heigenhauser GJ,
Bradwell SN, Gibala MJ. Six sessions of sprint
interval training increases muscle oxidative potential
and cycle endurance capacity in humans. J Appl
Physiol ~ (1985).  2005;98(6):1985-90.  DOI:
10.1152/japplphysiol.01095.2004 PMID: 15705728
Harmer AR, Ruell PA, McKenna MJ, Chisholm DJ,
Hunter SK, Thom JM, et al. Effects of sprint training
on extrarenal potassium regulation with intense
exercise in Type 1 diabetes. J Appl Physiol (1985).
2006;100(1):26-34. DOl:
10.1152/japplphysiol.00240.2005 PMID: 16179401
Ciolac EG, Bocchi EA, Bortolotto LA, Carvalho VO,
Greve JM, Guimaraes GV. Effects of high-intensity
aerobic interval training vs. moderate exercise on
hemodynamic, metabolic and  neuro-humoral
abnormalities of young normotensive women at high
familial risk for hypertension. Hypertens Res.
2010;33(8):836-43. DOI: 10.1038/hr.2010.72 PMID:
20448634

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



http://www.ncbi.nlm.nih.gov/pubmed/22375203
http://dx.doi.org/10.1007/s12603-014-0459-7
http://dx.doi.org/10.1007/s12603-014-0459-7
http://www.ncbi.nlm.nih.gov/pubmed/24950152
http://dx.doi.org/10.2337/dc07-0048
http://dx.doi.org/10.2337/dc07-0048
http://www.ncbi.nlm.nih.gov/pubmed/17363746
http://dx.doi.org/10.2337/dc10-9990
http://dx.doi.org/10.2337/dc10-9990
http://www.ncbi.nlm.nih.gov/pubmed/21115758
http://www.ncbi.nlm.nih.gov/pubmed/22212275
http://www.ncbi.nlm.nih.gov/pubmed/14578226
http://www.ncbi.nlm.nih.gov/pubmed/14578226
http://dx.doi.org/10.1016/j.metabol.2011.01.006
http://www.ncbi.nlm.nih.gov/pubmed/21377179
http://www.ncbi.nlm.nih.gov/pubmed/21377179
http://dx.doi.org/10.1007/s00125-010-1941-3
http://dx.doi.org/10.1007/s00125-010-1941-3
http://www.ncbi.nlm.nih.gov/pubmed/20953579
http://www.ncbi.nlm.nih.gov/pubmed/11891019
http://dx.doi.org/10.1113/jphysiol.2011.224725
http://dx.doi.org/10.1113/jphysiol.2011.224725
http://www.ncbi.nlm.nih.gov/pubmed/22289907
http://dx.doi.org/10.1186/s13063-016-1422-1
http://dx.doi.org/10.1186/s13063-016-1422-1
http://www.ncbi.nlm.nih.gov/pubmed/27342073
http://wwwteamusaorg/assets/documents/attached_file/filename/15738/Sprint_Interval_Training.pdf
http://wwwteamusaorg/assets/documents/attached_file/filename/15738/Sprint_Interval_Training.pdf
http://dx.doi.org/10.1007/s00125-015-3741-2
http://www.ncbi.nlm.nih.gov/pubmed/26350611
http://dx.doi.org/10.1152/japplphysiol.00474.2005
http://dx.doi.org/10.1152/japplphysiol.00474.2005
http://www.ncbi.nlm.nih.gov/pubmed/16141382
http://www.ncbi.nlm.nih.gov/pubmed/10066139
http://dx.doi.org/10.1152/japplphysiol.01095.2004
http://dx.doi.org/10.1152/japplphysiol.01095.2004
http://www.ncbi.nlm.nih.gov/pubmed/15705728
http://dx.doi.org/10.1152/japplphysiol.00240.2005
http://dx.doi.org/10.1152/japplphysiol.00240.2005
http://www.ncbi.nlm.nih.gov/pubmed/16179401
http://dx.doi.org/10.1038/hr.2010.72
http://www.ncbi.nlm.nih.gov/pubmed/20448634
http://www.ncbi.nlm.nih.gov/pubmed/20448634

Oyl g 530

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

metabolic syndrome: a pilot study. Circulation.
2008;118(4):346-54. DOI:
10.1161/CIRCULATIONAHA.108.772822 PMID:
18606913

Guimaraes GV, Ciolac EG, Carvalho VO, D'Avila
VM, Bortolotto LA, Bocchi EA. Effects of continuous
vs. interval exercise training on blood pressure and
arterial stiffness in treated hypertension. Hypertens
Res. 2010;33(6):627-32. DOI: 10.1038/hr.2010.42
PMID: 20379194

Esfarjani F, Rashidi F, Marandi SM. The Effect of
Aerobic Exercise on Blood Glucose, Lipid Profile and
Apo. J Ardabil Univ Med Sci. 2013;13(2):132-41.
Ketabi Poor S, Koushkie Jahromi M. Effeet of Aquatic
Aerobic Training on Serum A and B Apoproteins and
Lipoproteins in Obese and Normal Weight
Menopause  Women. Arak Med Univ J.
2014;17(8):44-52.

Larose J, Sigal RJ, Khandwala F, Kenny GP.
Comparison of strength development with resistance
training and combined exercise training in type 2
diabetes. Scand J Med Sci Sports. 2012;22(4):e45-54.
DOI: 10.1111/j.1600-0838.2011.01412.x  PMID:
22092541

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;575(Pt 3):901-
11. DOI: 10.1113/jphysiol.2006.112094 PMID:
16825308

Hovanloo F, Arefirad T, Ahmadizad S. Effects of
sprint interval and continuous endurance training on
serum levels of inflammatory biomarkers. J Diabetes
Metab Disord. 2013;12(1):22. DOI: 10.1186/2251-
6581-12-22 PMID: 23725447

Hansen D, Dendale P, Jonkers RA, Beelen M,
Manders RJ, Corluy L, et al. Continuous low- to
moderate-intensity exercise training is as effective as
moderate- to high-intensity exercise training at
lowering blood HbA(1c) in obese type 2 diabetes
patients. Diabetologia. 2009;52(9):1789-97. DOI:
10.1007/s00125-009-1354-3 PMID: 19370339
Touvra AM, Volaklis KA, Spassis AT, Zois CE,
Douda HD, Kotsa K, et al. Combined strength and
aerobic training increases transforming growth factor-
betal in patients with type 2 diabetes. Hormones
(Athens). 2011;10(2):125-30. PMID: 21724537
Colbert LH, Visser M, Simonsick EM, Tracy RP,
Newman AB, Kritchevsky SB, et al. Physical activity,
exercise, and inflammatory markers in older adults:
findings from the Health, Aging and Body
Composition  Study. J Am  Geriatr  Soc.
2004;52(7):1098-104. DOl: 10.1111/j.1532-
5415.2004.52307.x PMID: 15209647

Kim KB. Effect of different training mode on
Interleukin-6 (IL-6) and C-reactive protein (CRP) in
type 2 diabetes mellitus (T2DM) patients. J Exerc

Yo

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Nutrition  Biochem.  2014;18(4):371-8.
10.5717/jenb.2014.18.4.371 PMID: 25671204
Liu Y, Liu SX, Cai Y, Xie KL, Zhang WL, Zheng F.
Effects of combined aerobic and resistance training on
the glycolipid metabolism and inflammation levels in
type 2 diabetes mellitus. J Phys Ther Sci.
2015;27(7):2365-71. DOIl:  10.1589/jpts.27.2365
PMID: 26311110

Colato A, Abreu F, Medeiros N, Lemos L, Dorneles
G, Ramis T, et al. Effects of concurrent training on
inflammatory markers and expression of CD4, CD8,
and HLA-DR in overweight and obese adults. J
Exercise Sci Fitness. 2014;12(2):55-61.

Munk PS, Staal EM, Butt N, Isaksen K, Larsen Al.
High-intensity interval training may reduce in-stent
restenosis ~ following  percutaneous  coronary
intervention with stent implantation A randomized
controlled trial evaluating the relationship to
endothelial function and inflammation. Am Heart J.
2009;158(5):734-41. DOI: 10.1016/j.ahj.2009.08.021
PMID: 19853690

Munk PS, Butt N, Larsen Al. High-intensity interval
exercise training improves heart rate variability in
patients following percutaneous coronary intervention
for angina pectoris. Int J Cardiol. 2010;145(2):312-4.
DOI: 10.1016/].ijcard.2009.11.015 PMID: 19962772
Yokoyama H, Emoto M, Araki T, Fujiwara S,
Motoyama K, Morioka T, et al. Effect of aerobic
exercise on plasma adiponectin levels and insulin
resistance in type 2 diabetes. Diabetes Care.
2004;27(7):1756-8. PMID: 15220262

Cauza E, Hanusch-Enserer U, Strasser B, Ludvik B,
Metz-Schimmerl S, Pacini G, et al. The relative
benefits of endurance and strength training on the
metabolic factors and muscle function of people with
type 2 diabetes mellitus. Arch Phys Med Rehabil.
2005;86(8):1527-33. DOl
10.1016/j.apmr.2005.01.007 PMID: 16084803

Ruivo JA, Alcantara P. [Hypertension and exercise].
Rev  Port Cardiol. 2012;31(2):151-8. DOI:
10.1016/j.repc.2011.12.012 PMID: 22237005
Kadoglou NP, Perrea D, lliadis F, Angelopoulou N,
Liapis C, Alevizos M. Exercise reduces resistin and
inflammatory cytokines in patients with type 2
diabetes. Diabetes Care. 2007;30(3):719-21. DOI:
10.2337/dc06-1149 PMID: 17327348

Balducci S, Zanuso S, Nicolucci A, Fernando F,
Cavallo S, Cardelli P, et al. Anti-inflammatory effect
of exercise training in subjects with type 2 diabetes
and the metabolic syndrome is dependent on exercise
modalities and independent of weight loss. Nutr
Metab Cardiovasc Dis. 2010;20(8):608-17. DOI:
10.1016/j.numecd.2009.04.015 PMID: 19695853
Bacon AP, Carter RE, Ogle EA, Joyner MJ. VO2max
trainability and high intensity interval training in
humans: a meta-analysis. PLoS One.
2013;8(9):e73182. DOl
10.1371/journal.pone.0073182 PMID: 24066036

DOLl:



http://dx.doi.org/10.1161/CIRCULATIONAHA.108.772822
http://dx.doi.org/10.1161/CIRCULATIONAHA.108.772822
http://www.ncbi.nlm.nih.gov/pubmed/18606913
http://www.ncbi.nlm.nih.gov/pubmed/18606913
http://dx.doi.org/10.1038/hr.2010.42
http://www.ncbi.nlm.nih.gov/pubmed/20379194
http://dx.doi.org/10.1111/j.1600-0838.2011.01412.x
http://www.ncbi.nlm.nih.gov/pubmed/22092541
http://www.ncbi.nlm.nih.gov/pubmed/22092541
http://dx.doi.org/10.1113/jphysiol.2006.112094
http://www.ncbi.nlm.nih.gov/pubmed/16825308
http://www.ncbi.nlm.nih.gov/pubmed/16825308
http://dx.doi.org/10.1186/2251-6581-12-22
http://dx.doi.org/10.1186/2251-6581-12-22
http://www.ncbi.nlm.nih.gov/pubmed/23725447
http://dx.doi.org/10.1007/s00125-009-1354-3
http://dx.doi.org/10.1007/s00125-009-1354-3
http://www.ncbi.nlm.nih.gov/pubmed/19370339
http://www.ncbi.nlm.nih.gov/pubmed/21724537
http://dx.doi.org/10.1111/j.1532-5415.2004.52307.x
http://dx.doi.org/10.1111/j.1532-5415.2004.52307.x
http://www.ncbi.nlm.nih.gov/pubmed/15209647
http://dx.doi.org/10.5717/jenb.2014.18.4.371
http://dx.doi.org/10.5717/jenb.2014.18.4.371
http://www.ncbi.nlm.nih.gov/pubmed/25671204
http://dx.doi.org/10.1589/jpts.27.2365
http://www.ncbi.nlm.nih.gov/pubmed/26311110
http://dx.doi.org/10.1016/j.ahj.2009.08.021
http://www.ncbi.nlm.nih.gov/pubmed/19853690
http://dx.doi.org/10.1016/j.ijcard.2009.11.015
http://www.ncbi.nlm.nih.gov/pubmed/19962772
http://www.ncbi.nlm.nih.gov/pubmed/15220262
http://dx.doi.org/10.1016/j.apmr.2005.01.007
http://dx.doi.org/10.1016/j.apmr.2005.01.007
http://www.ncbi.nlm.nih.gov/pubmed/16084803
http://dx.doi.org/10.1016/j.repc.2011.12.012
http://dx.doi.org/10.1016/j.repc.2011.12.012
http://www.ncbi.nlm.nih.gov/pubmed/22237005
http://dx.doi.org/10.2337/dc06-1149
http://dx.doi.org/10.2337/dc06-1149
http://www.ncbi.nlm.nih.gov/pubmed/17327348
http://dx.doi.org/10.1016/j.numecd.2009.04.015
http://dx.doi.org/10.1016/j.numecd.2009.04.015
http://www.ncbi.nlm.nih.gov/pubmed/19695853
http://dx.doi.org/10.1371/journal.pone.0073182
http://dx.doi.org/10.1371/journal.pone.0073182
http://www.ncbi.nlm.nih.gov/pubmed/24066036

49.

50.

51.

52.

Zuhl M, Kravitz L. Hiit vs. continuous endurance
training: battle of the aerobic titans. IDEA Fitness J.
2012;9(2):34-40.

Ma JK, Scribbans TD, Edgett BA, Boyd JC, Simpson
CA, Little JP, et al. Extremely low-volume, high-
intensity interval training improves exercise capacity
and increases mitochondrial protein content in human
skeletal muscle. Open J Molecul Integrat Physiol.
2013.

Psilander N. The effect of different exercise regimens
on mitochondrial biogenesis and performance: Inst for
fysiologi och farmakologi/Dept of Physiology and
Pharmacology; 2014.

Ha CH, Swearingin B, Jeon YK, Lee M. Effects of
combined exercise on HOMA-IR, HOMA B-cell and
atherogenic index in Korean obese female. Sport Sci
Health. 2015;11(1):49-55.

11720 oo 3 €Y 0 ylowi ¢V 0,399 (5 b 33 38 (ibdudlgh b g 33 &3 gt

2

53.

54.

55.

Malin SK, Gerber R, Chipkin SR, Braun B.
Independent and combined effects of exercise training
and metformin on insulin sensitivity in individuals
with prediabetes. Diabetes Care. 2012;35(1):131-6.
DOI: 10.2337/dc11-0925 PMID: 22040838

Eriksson J, Tuominen J, Valle T, Sundberg S,
Sovijarvi A, Lindholm H, et al. Aerobic endurance
exercise or circuit-type resistance training for
individuals with impaired glucose tolerance? Horm
Metab Res. 1998;30(1):37-41. DOI: 10.1055/s-2007-
978828 PMID: 9503037

Church TS, Blair SN, Cocreham S, Johannsen N,
Johnson W, Kramer K, et al. Effects of aerobic and
resistance training on hemoglobin Alc levels in
patients with type 2 diabetes: a randomized controlled
trial.  JAMA.  2010;304(20):2253-62.  DOI:
10.1001/jama.2010.1710 PMID: 21098771



http://dx.doi.org/10.2337/dc11-0925
http://www.ncbi.nlm.nih.gov/pubmed/22040838
http://dx.doi.org/10.1055/s-2007-978828
http://dx.doi.org/10.1055/s-2007-978828
http://www.ncbi.nlm.nih.gov/pubmed/9503037
http://dx.doi.org/10.1001/jama.2010.1710
http://dx.doi.org/10.1001/jama.2010.1710
http://www.ncbi.nlm.nih.gov/pubmed/21098771

	IJRN-03-02-04-English-Abstract
	IJRN-03-02-04-Persian

