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Abstract:

Background: Diabetes mellitus is a disorder in the metabolism of sugars, fats and proteins
in the body, leading to hyperglycemia and hyperlipidemia. Resistin is an adipocytokine
associated with diabetes. This study aimed at investigating the effect of high intensity
interval training and Aloe Vera consumption on resistin and the insulin resistance index in
diabetic rats.

Materials and Methods: In this experimental study, 32 male Wistar streptozotocin-(STZ)
diabetic rats were randomly divided into four groups including the control, training,
supplementation and training + supplementation. The training program included 8 weeks,
five sessions per week, and each session with 6-12 periods of two minutes activity at 90%
maximum speed and one minute rest (10 m/min). The Aloe Vera gel (300 mg/kg) was given
as gavage in the supplementation recipient groups, 5 days a week for 8 weeks.

Results: The results showed that the insulin levels and insulin resistance index increased and
resistin decreased significantly in the experimental groups (P<0.001). Fasting glucose
increased in the training group, but decreased in the supplementation and training+
supplementation groups (P>0.05).

Conclusion: It seems that combination of high intensity interval training and the use of Aloe
Vera can have a positive effect on diabetes control by reducing resistin and glucose and
increasing insulin levels.

Keywords: Aloe Vera, Resistin, Interval training, Diabetes mellitus, Insulin resistance, Rat

* Corresponding Author.

Email: mhbisadi@yahoo.com

Tel: 0098 912 684 4496

Fax: 0098 216 648 4077 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences, October, 2018; Vol. 22, No 4, Pages 370-378

Please cite this article as: Hosseini M, Bagheri-Afsariehee MR. The effect of high intensity interval training and Aloe Vera consumption
on resistin and insulin resistance index in diabetic rats. Feyz 2018; 22(4): 370-78.

e



http://feyz.kaums.ac.ir/article-1-3557-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-03 ]

O g s Caa glie GaALE 9 () o Ly g/ S pmns g a3 9LS 0y paS 550
‘;Sgl.:m Geb.‘;.aa slayd g

N

*y

Sl bl (6 5L Lo deoms ¢ S 4 gmane

TS

Db o e 3 oS peh 4y s 48 Al 0 Oy GG 5 o A Slu st s 53 DT s 1B 9 Al

2 L] G 5 ddd 3l el SU ey el adlle 3 Gus el Cobs b dad e S gmlgmsl K )

Al il gl S (gl Caglis a5 i)

038 4 Bolas j5ba e B3 el b oodd 2L Sy 315 5 2l e e e YT (0 o5 aalllas cpl 3 IS99 Slge
b shaids ¥ abas VY U 5 adr jacatin o ande 0 catin A Juld b e el kd o a3 e« JaSe o 1S

éan 5 55,0 ‘(\"nmg/kg) Lis a_,/fdj S (42,3;,3,&\' s L) ol @:&jﬂ}sb oy oy A Ol

A esls jb\f QJ‘,JM.J»SAA-UJS C,J'lg_).: 6Un‘5;4ewl\¢)-hq

(.',JL_ 6)‘5&# J-Als R BEIK] U:-a_‘}j‘ U‘?‘j""‘ “ o glan u.d:-L& ‘CJ’-’-"."‘H l.g.éu.a 3 ‘5‘.&5‘3; 5 als LGS L&AJA\{ Gl:)
(P>2/400) Cdl oS oSt o pod 5 oo 09 8 95 55 K als BLE a5l o el 05 8 5o LEL S 48 (P<e/eey)

AP SIS SPRE S PR TICR N P NP R PP (RS S VIPRK TR JPI SN U S RN - I g

NI s IS e G

el s (o gl o glie (o e Sulis (gl o ped st ) WIPTTRY/E N (g (g I

YV YVA Slwie QY OLT 5 g0 F o,led (P93 3 Commt 0033 b Ea g5 — el asliols 5

Sl el Jos 5o IS o ity i 5 Rl
S 5 Gl 4 Cglie o ope Tl ) G Ol poay 5 0l S SIS
Vb Gl g s SA s O (p phae LS s Jes
R A8 g p e iy 3 sre IS O \Sen s Jones [Y.¥]
Slr OUlsz s 53 $5lsn s sl A Sl e 1) el 4 gl
a8 9 Sk el 3l gladle 55 [0] s S sdalis
G, S, Sl 5 by JRS lp 6L, Olgs
5 4 LS 5o ol gedl 4 Caglie dhexr I B B 5ok
Pothe s Ko 3 falS 4 o gl 4 Caglie ol 7 haa )l
" el g el 53 S S Ol gl (e Jsbe
9 65585 0L olen o 1B L it gbay 5 3 4d
S Sl 0 0313 OLES [F] ol Bl 53 OF 31 3L e sS e
Yoo b g5ler 29 p e 9 g CAd b el o el
AL (G gl & Caglis (s ) sk 53 ol s SRS
Jleplly [F] &S 0 sl 0y a2 As 9 BMD Sy 038
Siler e aaa Al sl OLES O, 5 Oledasl daallas
Walsd (B [V] R soloiinn SRl psts) (o s
S Fbole Ol 5 53 Dud e &S sl 03y LIS 5 g ge
IS el 4 Ceslis sa 53 T e 4 o
e ol @ M Ohjle Olays 5 ol 5 Shes 35 (S gl
St S sia b sl el sl SBLS JA] A2

Jle o5 4 N5 0 ( K3Pn5 ek S Olgen Sl

Sl der S cabs V] A3l ok ol losdl Sl s
5 B b 3 o el 4 Cuglie O avasiie S el S plie
22 el At 5o ol opl Ml 0 AE e Sl
Sl b 5 3 pben Sl 530 b ol Jos b o gl 5
AS oo Ll 51 (gobe 53 (Jwgs r—:’ﬁ‘-’-‘ 23 gRSia
S ol e 350055 PN Sz 3L Y] el ol e
] &S o md5 1y oy san dWb oS sl (s3lans
Slots Sl Iyl 0 5o i 055 )y p3lae Sl
5 oomlA e e Sl (B 5l S s wTe e
S5 oS gesl ol s Sleda S5 - N sl les

[f] el Sl o nlS sl i 5 5 ci b ouis

Ol g5 cgollanl 51T &kl o3 pib Ol g5 319 ¢ )b sbiuol '

Ol 0lpgs csollanl 31T olKtils (o O pg5 3>y bl Guliiyls "
sJoiuns oxiuggd 360 *

oWl 31T al8ils o5 s Ol pgs 3219 Ol pg

“PIFFEAF - VY songi)gs <9 PFAFFERS :pals
mhbisadi@yahoo.com :533g)3S)l Caumy

1AV/0/VY 1led u'il)._\';g At 1PAF/1 P/ 1Y 308 0)s A0

VA


http://feyz.kaums.ac.ir/article-1-3557-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-03 ]

WS Ry el 4 M b by Aps nop Sk
oKaws J'| ealanwl b JJ‘)",) LAUJ»‘,A Q‘Q’- ;_,K j-\ia ["] B WA

Ao 5505141 Easygluco

S S
4By e V0 Co e b win S gl Dbl ll s
35 A LT fees 5 g5, Odsa b adds Yo B VO Sew 4y,
S S ey I e T o (3lalsl o) sl
S0 ekl 5555 Ogesl S lias (e IS5y, Jles!
P okd gl sy fe VL b oS Kol plol Ko
Ok Ola3 A 03,9351 OF b pus g ABB5 20 ¥ (LSS 4 ¥
35mb Jors 5 55 Ok 5> Sllg U5 pde b Kans o
35 odal sty S8 (Kl A atiie (S 2SI S gl slow!
(s sles S gl g B e FYEF Sl
25 a0 5 aia A Ddoss o Sl o Ao 3 A0 L o el
SlaEs Y day VY JI5 Jold o o3 ad p isls ol asia
b Oks) Wb colpiwl dids S L el day 2 &S oy

.[\\].\.’;dad\-:i:(d.}:ﬁ,u Vvocs e

36T ojlas & s g 4 026
G oS 036 S S Il s AT ojlas ag slp
ssliedy a3 g WS Dgs J5 a0l Ok p 3l e s 0dd
593 Fovn 55 4iBs 10 Sded kel sty J5 bbb (g5lulis
Odd K5 3l s (Universal, Iran) 54 sle 4ads o
Ad g ,Sslas Aoy 0 JbI L Jeols dbleg s J gl
g ol st ojlas Ad eslinul (5 b, 3 JSUI Bl ol
st dl J3 pA e Yot b o e dloj s 5l s, g0 lis
4 whe A ey a5 5, 0 O O3 eSS 2 Sl 4
I35 VY] 4 ool 5108 o pony JoSo saiS il ;s glaoy £

3 5 4 DL bl sk oS ) 1441

b e (gplond s T 5 (613 4 500
b 6505 Joo pbedan sl op ol
AT el Y Sl el s alie SIS Lyl
IR FRCPTLY S JRURRN PPVCIA| R JEP VPR SN P
R e V1) il Blaols Gy b b A plol
Loy XS G (pSshS/p S e VO) pelS 5 (pS5hS
4B o Sl e bay O gl i Al (HBISS
oo g Lo gad s e A So5lpar A e O Ol

vy

Sla pdl 5 3L 5 (Gomm

Bloys slp (i b 53 g 0g S Sl T e o)1
Slays 53 19881 b 355 g olS o5lae Lipd oa eslinel obs
o e 5 4xdls 3,8 AIDS 5 odne pdof casT Sl
09 a5 SRIB 4 gl [A] dass Sal ) Lty A8
SUhs o)l 5 Wl 5l AL S e Rl ble
slagslen s A Al b a8 JRS 5 @l glagyls
S f] e GV gb 53 035 Sl 5 GAS e (B o
ey Jia G592 Sl 59 A g el gla,Sel
4 cmbie (o8 W1 (gl O S 5 Sds (B50 g8 e
Ty ralS sl ol adhe S, 4 Llg e anelr sl
ONane 51 ok O3 o ) Glp s g Sl sl
@B B sy M pimes A4S S8 el
R B ey a3l s gl Gs w35 Gl tasy
gaE ey pdlie p Lokl Gaas 5 was ol

)l bs 5 gl e sla i ge 55 o sl 4 Caaylie

b w9y 9 3Mg0
S5 5l pee LS Ol 5 o8 adlae pl s
553 OTZ) fpn g5 55 5l b odd (b slasaal¥ by
$59 Sl b gl oy ARG Sl 25 5 ek
S5 g 35l gl bl g g YY 5 YYOET
baows 35,9 51 e 9 oikd QB! Balias g [V0] 28
4 Sl o g e i b glatin S LT 5 Jagn
ot JoSa it SRS A 09 S Y s Sala R,
Lbd S b G G Jolp 4l LA el S
Sl oty poaal 3151 o &Sls G 4neS Uyl 55 50 VFAFYY
2 s e dgb s bl sy Sllss 258 13
o sle TN 0x10 slal 4 Blad Sl S L e 5l gl i
by, @ edd IS Byl il 5o 5ol g5l oS 0 el
Casb g ol F Sl o YYEY s glos b aslu VY S0
blabsn Lad g colie 565 b 5 duoys 00H0 (glgn
S ekd 4 ol S Mg S e g okl 4wy gl
A 53 331 Do 5,00 O KAS LI s e S S
S o A ol AT Sl o5y s A 00 sl
STZ 3w S5 3,5 b Cobs (oksl aela VY 6,5
A dgow 53 STZ (Gayy 51 Jb ks S sbwl (K0l L&)
sl a fjf‘_,l:a Fr Ol 4 5 0d Jo PHEY/O b O o b
0-V CubdS 5l oAb GayF b 4 O O)s p S kS 2

Yoo Sl G Olps 4 Watge 05 S S 15 &S S G,

Fosled [YY 005 [VWAV|OLT 5 ge | s asbiola o


http://feyz.kaums.ac.ir/article-1-3557-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-03 ]

. J,,ﬁ,ﬂ d}ﬁ.ﬁ}u\iu ‘;3}[5 w}JﬁSU

Jol aa ¥ 5o cubs Wl .ol sl eals Ol andlae iliss
e Gaios b 3 O 51 ey 5 0k B jhsn O35 S2alS o
oy adgl O35 51 juke Odg 4 5 005 Iy Sl L hse O
sl a0 I Gy 5 o 03 adn A als OLE hagh slaail
SN 25 B dslie )3 &5 US98 (SlRos B (i y S
b (sl p 5 58 VTV /YY) JoSo 4 cp o3 05 8 o il sme
s sgmy (Gdde/p S5y VIRV JS oS
LU 5558 alie andllas Jgb 53 () ojled s 5e3) (P<t/eY)
W3l Gl (dipes/p B e YVYAEY/YA) p s 0 8 )
5 CRdigmslp S (o VUATEY/YA) JuSa 0 8 53 53 &S Jl>)s
5315 DL Rals (d gm/p S e VA OED/YY) JuSiak oy ja
roean (Y ojled I3 503) (P>0/00) 545 15 s US| oyl
(G e/ Al 5 5 S /A0 /¥OA) o 05 (sro s S ) gl js3las
I+ 9 (R drdslgy S ¥/EPEIVY) LS
IS 058 b amlie jo Gl dua/iolgg See Y/ATE/YY )
il olsgme SRlB (Rl de/dlgy Ko ¥ FE/NYE)
33 g8 opdgel 4 Caglis asls (¥ oled lsged) (P<t/evy)
S s S amllia 53 oS 55 Iy GAIP 0 slaes S
o o9 b (WOEUAY) JzS 0y g ls e

AF oyled s ge3) (P<e/00)) Cdls 3405 (F/VYE/FEY)

andllae glaes S 55 ba i ge 035 (SOle Sl ais =) o5led Jpdr

I 4> 53,35 Veroe s (Hettich, EBA 20) 3 5lu
SIS -V gl s p e Sl gei (803l Oy G g o
i S 28 ,0) 1501 oS 51 sy (5503000 (gl N
bl e 5 p S0 N ol b (IS 4 Sl
Ol D31 sy 28 58) 5 I8 oS 51 ealinal b S 518 3
3 Dl gl &S Ad gSll GlanSt SIS
2 oA 05 Ao VA i S0l gy Sl
Sheslital b g 1Yl s 4 pd gl o 3 A (e Ve
b (Xsw 5i8 <L) Rat ELISAMercodia Insulin <.
mwd g dlgg Ko 0V Gl g hep )3 VP Ol ks
35512 3 o gl 4 Coglin 3,1 S skien A pls! A
s HOMA-IR esls 51 (il dgudl 5 055 5568 Ol
Y] aslil 5 Flowlons o 3
HOMA-IR=  xkil o gusl  (domlys Seonl k) /YY/0
36 3515 (Uge oo 20)
R sesls Lo 5 42
SaST, Glaasls 5l esliul b besls oS oy
s o 5 ol kil Sl 3 il o5 51 555
$1p 5 B b5 S sad 55 0 ga31 51 besls 5 O3 s
Sl men A 03l 0 05031 51 bl oS g 2
SF i 5 B bty LT sl s3T5l Lesls 4 lie
iy P<e/00 Sl pld sl ol e ch..: A eslanu

win Al e b e O3 L bge adsl 059 _
o )S .. i e . . T . PR ard
(f;) s ((;) 2 A SPSS J‘Jﬁ‘fj )l aalanwl \.3 éJL“ u\:.Lr..G 4.:15 s %4 u;
YVV/AVEN AT YEO/\ YO/ J s s S plowil Y¥
Yav/votY/ ¥ YVe/£YEN/AY R
YAA/OEF/\A YVE/AYEN /O "
oS =
O/ YEY/VA YVY/PVEO/ #8028 Z ... Z, .
oot sles S sl pge U3n Rbe N oojlad Jgur
Y/ -
\/VA
\IN 4
\Vid *
IV e AR VYV
L IRV
£ Vv
o
o A
v/F
N
/Y
./. = T T T 1
J S o Jose JoSat e

adllas Cilzes (glaes S 53 s 5y (n0ls sl =) ojle ls sal

(P<2700) J 28 09 B L anslin 55 Joot o o3 09,8 s ine oglis *

Fosled [YY op05 [VFAV|OLT 5 jge | i asbiola o

Yvy


http://feyz.kaums.ac.ir/article-1-3557-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-03 ]

V¥

(me/dl) o5 5548

MCU/MI o ps oyed gl

YY/r

YY/»

Y\/+

Yo/e

\4/0

A/

\V/e

\#/e

/0 -

\E

L
v
Yo

T owne I \Ats I
3 s

Y0
\E

Y/
Y/0
Y/
\/0
/e
*/0

(HOMA-IR) ) gl 4 s i

/e

Y/0

Sl Sl AL g (e

Y\/¥4
1 ovow
i \4/AF
i I V4/:0
ds R Joss JoSat o0

adllas Cilisie glaos S 05 S 6l 1 Kle amlin =Y o lad ls yas
WS g o B o Jla e M
* *

Y/30 * Y/A¥

R JoSa + o e

w%;ﬂwduejﬁjéyﬁﬁw\ﬁp MLSJ—Y'AJLJJ)}Q

(P</40) J S 05 8 b alin 33 (05 sloos S Jlsime sl *

- *
VY
v/
/41 Y ¥ I
] . . I . .
Js o Jose JoSa+ ool

Mlﬁngﬂ&péua}ﬁ)b U:S}M‘MC,.AJU.A u:i;l.:ﬂ 4.,,.1[2.4—\‘ a)l.a.::)\b}.a..:

(Pi'/'o)djisu;l-g«-;&»ﬁ&,du;)lad‘.uo,w*

Foosled [YY 0,05 [VFAV|OLT 5 e | o asbiola o


http://feyz.kaums.ac.ir/article-1-3557-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-03 ]

. J)}d,ﬂ ij}.b_-\& ‘;3}[5 w}d};u

oA Jalge 5l ol gupal ol s ml b aS [YY]
phe (Sl o DS 5 ke o B3 3031 55 ol 4 Ol g5 e
oLl 5,505 Ob) 5 4IE Bd e ) 5 D)y ek
e @i A S e ol 0L Lol lagh mls S
9 JoSe 09 8 g5 53 b SIS sl FYYCP [ JIPR e
Llos S 5,158 OLKen 5 55l s SRl JoSe + oy jal
SLis 055 SIS 5 ol SU Sl s sia A
R ot g S agh b &S [Y] S Al
299 U o gl oo 5 S IS Sl gren 1 (255 Dy el ]
Al Aae 33 5o p Al a5 Shes 4 345
SHas 53 LB L SH D as (Kl A
s G apd o crge g 03 Gdilad B gl ASl
[Y ]2 8 G550 Mg Do 5 edd s)ls dghu 4 S48 ol
4 S 4 L e pdidal Al eyl Jlel e
sl 5 (GLUT4) 58 Gl 5L slas ol s
Ol Rl o sase o fE 4 ) gl il I3 ey
O P [ Y W M PR PP PR PG P ST
GPLEl 3 ke 035SAS Sl 5 Sase oS5 Rl
b plomil b s S1 31 s (sl [TY] LSk Shae
oMas ;s GLUTS 05 polde Shas BLEI 5 (554
4 by SIS 00 ol o & WL SIS s
S & ly b Gl 3 o Shae glad e 0553
3 OanSI BT Jole Olgea 15681 J5 ommmen [YF] 558
Sl 2ol 5 sl GadlSsl, a3t M5 Lle Gib
Slagise 3 05 S phe JalS ol NS e OpulSS
wan A as ilS OyKes 5 g addlas o [4] 553 Lo
Slagie 5> 05 S sme JalS 4 e alid p
JYs [YF] dibp ol s b b ple & Spde AL
e g Db g 50 Dl 4 by Cl (S S O plhe
Il gl gy g 03 g e (b e JaSe o 03 DL
SR @l R Al b pee 035 Abs epd 5 65
sl G jae s HIIT o jes aia A 5w sls 0L ol
1B b laiae I o gl 4 Zuaglis 5 o g
3 o gl KIeKs o s 5 Jy b5 S ol St 5]
IRS/P3 s o35 ssbas 55 e Jspe il £ law
A5 Shas 05558 cale 5 S8 JUsl Sl s kS
ot S 03 o peS dhae 53 s nl SIS I 00
Al SBlE LI (rzmen [YO] 25l gl 4y 5o
bl sl Joo Cote OIS0 Clowy WIS e o

Fosled [YY op05 [VFAV|OLT 5 jge | i asbiola o

S ey £ o ol DL Lol fagn sleasl

PR G5 5 SRIP G gl 4 aglie Gasll g o g
O ils I T 0s 8 50 KL S PSS (gl e
2 bl ol el feSeron el g JeSe laeg S
Mogre SAS o ($3lgp pges ha A Sl DL Ry
OLen 5 (ol [VF] 3gd 0 (RS Fge 13 prw e
SRS 4 e WA (sl el ahe A diles S 218 5
@B L &S V0] ssds bhs 5o o i) Ll
S S8l g el i, Aied swes Sl agh
[f] s W5 5 b 5 05 oS glad
9SS g 5 ol Joo 5 INS o () b5 Sl
4 cslie G Ll e sl Gl sde S S
S e 01 05 Oly 1B Sl Sl o g
A S e pde g 005 Joe | AUl SOMae
SLale b e, bLI Ollas 51 5 [V] das e
o o3y el 5 o Ays Wi Ml ey ST
sdalin O, Ker 5 Giannopouloua (Jke jgbay .dilesls OLE
adly (b2 065 (oo iy 2 3190 (e 42N L S
phe s 15 039 i pae 5 aliE 35 355 0T 3,1k oY
Lals 0L 58 0, Ken 5 Kelly [VF] a8 Oly o3y yuiS
T LRt R LAV SO PP PP TR
SO sl mle pals oWlas & VY] 5,18 gl
b a8 s 1 TNF-0 5 IL-1 JL-6 ol el
OFSaal b ey s b 5[] s S 0l s
FIF o ol b 0T GV (Koan 5 2l s B3
5 dobie olie 05; AU 6 Sl 5 1] el as
SR rzmen 9 05 ey RS 5 ol (555 ol
03 Y] Kles S o,lal Oh gz eas SalS daulgan 055
SR OlF e 1 pies e Sl Yo ol G
035 w53 HIT 05 oblg 5 BMI g2 do s 055
L os obsS lroygs ,o HIT by e cowdls 6550 dales
2 @b Sabke 5 nlply s ndy e el 5L glaoas
S S5 dslas g, o Col &S 345 0 3,5l ONas
o ge a8 J1 JaKe G e 3513 595 Szl ol [VV] 55 8
53 0L, 5 Subash Babu sl s o), ials
T PR Py Law Pl JoSa Wisls 0L hags
e i A Wl S 15 55 W iSas 5 Jlar [1)] dnse

AJL\J é\f G\Aui_}a ff‘ U"";"""—).J 2 ‘5)|A;;'.~a J.;\: L;".«J.:ﬂ.‘.'...«‘

Yvo


http://feyz.kaums.ac.ir/article-1-3557-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-03 ]

e da £ e S 518 OSes 5 gs [F0] 5ol ssrs
4 Caslie ool gre S S ojlas O pas b ol er (gl
Y 5SS N] s als ple sl o
O350 (ls s 5l LU Wi e Sl mls o ple
03508 (2o lp ol adlae 3 3Ll e o
el o okd el s el 5l gl e Gla e
Solkea AL Splie LIg s o3l (pl 4 ol e oS
A 4 e e ol gl e SR 5 B 0 A
25hn FaS P 4 e R4 Fp o g ekt b g ply
A 4 Caglie Dl g F a0 sla ke Ol e cmen [MY]
(s O3S fS N Oln 5 g ga3l (Salol Condy dlor
£ 5 A5 05 0l > Sls dagsgesl i g e D

B S A sl JSsn

S5 4o

3RS gl el e A S UIS e JS sbe
SIP 55 9 S 5 ey SRS L Kl 158 M S e
5K Calis Uy e 6 g

S1od g K5

- VY0 Jl 55 G Ol ety oDl o151 o &Kls o gaase
Iy ags K5 5 o, Il O, Kia s dewsopd AL
J;.'S: UL’ 9 ol dly QU‘J:? a@hji (,‘(:u uy‘,.‘..w
ARG [l plwl s &5 WldCL e esljsbe

.JSJ‘)J f)\ﬁ‘ e-\.;é}d,; 6)‘.‘0. ‘)Lﬁcjb g’J‘.’.‘

References:

[1] Tofighi A, Samadian Z. Comparison of 12
Weeks Aerobic with Resistance Exercise Training
on Serum Levels of Resistin and Glycemic Indices
in Obese Postmenopausal Women with Type 2
Diabetes. Jundishapur Med Sci J 2014; 12(6): 665-
76. [in Persian]

[2] Ghafari M, Banitalebi E, Faramarzi M, Mohebi
A. Comparison of Two Intensities of Aerobic
Training (low intensity and High Intensity) on
Expression of Perlipin 2 Skeletal Muscle, Serum
Glucose and Insulin levels in Streptozotocin-
Diabetic Rats. Armaghane Danesh 2017; 22(3):
282-94. [In Persian]

[3] El-Kader A, Shehab M. Aerobic versus resis-
tance exercise training in modulation of insulin resi-
stance, adipocytokines and inflammatory cytokine

Yvs

Sla pdl 5 3L 5 (Gomm

5 Pl A8l 5T Gdsl, plp e I SL slad s
Sl Pl s 55T OB pme Lisls Ol agn 5o O, Kes
s [YP] 28 s i 00 sl mis
s e VY il s s NY el edd 5158
Sl 3 e pdel Jbgme Sl 4 e sl
o 2 agn i b aS [TATV] 55 0 (b3 (ol e
B il G131 ot gl & anglia 5 ks
sladsbe 5l 055 SIS Dols Jals s oS A3 e 0
sl 5 oy S WV] spde mE5 S Gk
Pl s o el & ol (SIS (slaoiS (i 5
1y ol 4 nslls 15 o 55 Ml b it 53150 ol
S5 ot S BIF OLes 5 Gl [TV] At s
OB 53 el 4 caglie B 4 e (feslie- g5l
F et gh 2l adlllae S L S [Y4] 55 5 (s
S B g oS Sy Jolo |y F- oS Pl 0l Kagyy
la by aolal Y b3l sl iash s 3l Jlasl [YA] Shes S
35 Pl 4 0k P Sl I e b G s
P imer el 03 S M ) gl AS S e
On e B 53 5 iy Dl b el 4 Caglis
e Bl gole Ll s ol gedl 4 caglin b )
58 5 i ol Do ml 4 A Sl [V a0l a2y
ol i Olg e mbs 3 gl 4 Caplie O3y
sty ol s ol s Sl fgn 93 o) 4y ol
3 o505 S G F0ka ASL ol 5 U Gy SalS
4 Cwglis g o ey S gy S 215 OIS

Sasre dhaly (ls Ols e 55 (feglhe Dby jas 1 s o gl

levels in obese type 2 diabetic patients. J Advanced
Res 2011; 2(2): 179-83.

[4] AfshounPour MT, Davoodi Z, Habibi A, Ran-
jbar R, Shakerian S. The effect of circuit resistance
exercise on plasma resistin concentration and ins-
ulin resistance in type 2 diabetic men. J Shahid
Sadoughi Univ Med Sci 2015; 23(8): 770-81. [in
Persian]

[5] Jones TE, Basilio JL, Brophy PM, McCammon
MR, Hickner RC. Long-term exercise training in
overweight adolescents improves plasma peptide
Y'Y and resistin. Obesity 2009; 17(6): 1189-95.

[6] Souri R, Khosravi N, Yazdandoost H, Ayati H.
A Comparison of Moderate Intensity Continuous
Training and High Intensity Interval Training on
Serum Levels of Resistin and Insulin Resistance in

Fosled [YY 005 [VWAV|OLT 5 ge | s asbiola o


http://feyz.kaums.ac.ir/article-1-3557-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-03 ]

J)}d,ﬂ quJJJ_M ‘;a}lb’ w}dJ_JU

Type-2 Diabetic Obese Women. Sport Biosciences
2016; 8(3): 365-80. [in Persian]

[7] Azamian Jazi A, Gharekhani M. The Effect of
Aerobic Exercise Training on Serum Resistin
Levels and its Relation to Insulin Resistance in
Overweight Older Women. Jsport.pec201Y; 8(15):
41-52. [in Persian]

[8] Flack KD, Davy KP, Hulver MW, Winett RA,
Frisard MI, Davy BM. Aging, resistance training,
and diabetes prevention. J Aging Res 2011; 15:
127-34.

[9] Devaraj S, Yimam M, Brownell LA, Jialal I,
Singh S, Jia Q. Effects of Aloe vera supplementati-
on in subjects with prediabetes/metabolic syndro-
me. Metab Syndr Relat Disord 2013; 11(1): 35-40.
[10] Fallahzadeh H. Bases and methods of biostati-
stics. Tehran: Asare Sobhan; 2014.[in Persian]

[11] Thomas C, Bishop D, Moore Morris T,
Mercier J. Effects of high-intensity training on
MCT1, MCT4, and NBC expressions in rat skeletal
muscles: influence of chronic metabolic alkalosis.
Am J Physiol Endocrinol Metab 2007; 293(4):
916-22.

[12] Akhoondinasab MR, Akhoondinasab M, Saberi
M. Comparison of healing effect of Aloe Vera
extract and Silver Sulfadiazine in Burn Injuries in
Experimental Rat Model. World J Plast Surg 2014;
3(1): 29-34.

[13] Wallace TM, Levy JC, Matthews DR. Use and
abuse of HOMA modeling. Diabetes Care 2004;
27(6): 1487-95.

[14] Babaei S. Separate effect of regular aerobic
exercise and supplementation of black grains and a
combination of both on SIRT1 gene expression and
cardiovascular indices in diabetic rats [Disse-
rtation]. Urumieh. Urumieh University. 2016.

[15] Eslami R, Kazemi A, Salajegheh R. Effect of
high intensity interval training on resistin levels of
visceral and subcutaneous adipose tissue in rats.
Jsport.pec2017; 12(24):83-94[in Persian].

[16] Giannopoulou I, Fernhall B, Carhart R,
Weinstock RS, Baynard T, Figueroa A, et al.
Effects of diet and/or exercise on the adipocytokine
and inflammatory cytokine levels of postmeno-
pausal women with type 2 diabetes. Metabolism
2005; 54(7): 866-75.

[17] Kelly AS, Steinberger J, Olson TP, Dengel
DR. In the absence of weight loss, exercise training
does not improve adipokines or oxidative stress in
overweight children. Metabolism 2007; 56(7):
1005-9.

[18] QiQ,Wang J,Li H, Yu Z, Ye X, Hu FB, et
al. Associations of Resistin with inflammatory and
fibrinolytic markers, insulin resistance, and met-
abolic syndrome In middle—aged and older Chinese.
Eur J Endocrinol 2008; 159(5): 585-93.

[19] Osawa H, Tabara Y, Kawamoto R, Ohashi J,
Ochi M, Onuma H, et al. Plasma resistin, associated
with single nucleotide polymorphism-420, is
correlated with insulin resistance, lower HDL

Fosled [YY op05 [VFAV|OLT 5 jge | i asbiola o

cholesterol, and high- sensitivity C-reactive protein
in the Japanese general population. Diabetes Care
2007; 30(6): 1501-06.

[20] Shahgholi Abasi R, Izadi M, Soheili S,
Imanzadeh R. Serum resistin and insulin resistance
responses to long exercise training in absence to
diet in middle-aged obese males. J Mazandaran
Univ Med Sci 2012; 22(86): 126-30. [in Persian]
[21] Subash-Babu P, Alshatwi AA. Aloe-emodin
inhibits adipocyte differentiation and maturation
during in vitro human mesenchymal stem cell
adipogenesis. J Biochem Mol Toxicol 2012; 26(8):
291-300.

[22] Jamali E, Asad M, Rassouli A. Effect of Eight-
Week Endurance Exercise on Resistin Gene
Expression in Visceral Adipose Tissues in Obese
Rats. J Shahid Sadoughi Univ Med Sci 2017,
25(1): 20-31. [in Persian]

[23] Davoudi Z, Ghanbarzadeh M, Shakeriyan S,
Habbibi A. The Effect of different intensities of
acute aerobic exercise on plasma resistin con-
centration and insulin resistance index in type 2
diabetic males. J Fasa Univ Med Sci 2016; 6(1):
79-86. [in Persian]

[24] Hosseini SA, Zar A, Kheirdeh M, Arayesh A.
Effect of Endurance Training on Vaspine and
Glycemic Indexes in Diabetic Rats. Qom Univ Med
Sci J 2017; 10(11): 17-24. [in Persian]

[25] Afshon Pour M, Habibi A, Ranjbar R. Effects
of Continuous Aerobic Exercise Training on Plasma
Concentration of Apelin and Insulin Resistance in
Type 2 Diabetic Men. Armaghane Danesh 2016;
21(1): 57-70. [in Persian]

[26] Chahardoli M, Mahmoodi M, Hajizadeh M,
Khoramdel Azad H, Khoshdel A, Mirzaei M. Effect
of Aloe Vera Hydroalcoholic Extract on Blood
Glucose, Serum Insulin and the Key Enzymes in
Metabolic Pathways of Glycolysis and Gluconeo-
genesis in Hepatocytes of Type 1 Diabetic Rats. J
Rafsanjan Univ Med Sci 2015; 13(8): 669-82. [in
Persian]

[27] Ramazani Rad M, Hajirasouli M, Eizadi M.
The Effect of 12 Weeks of Aerobic Training on
GLP-1 Receptor Expression in Pancreatic Tissue
and Glycemic Control in Type 2 Diabetic Rats.
Qom Univ Med Sci J 2017; 11(6): 36-45. [in
Persian]

[28] Mohammadi R, Matin Homaee H, Azarbayjani
MA, Baesi K. The Effect of 12-Week Resistance
Training on Cardiac Hypertrophy, Glucose Level,
Insulin, and Insulin Resistance Index in STZ-
Induced Diabetic Rats. Qom Univ Med Sci J 2017,
11(2): 38-45. [in Persian]

[29] Banaei P, Tadibi V, Rahimi M. Comparing the
effect of two protocols concurrent training (stre-
ngth-aerobic) on fasting blood glucose, glycol-
sylated hemoglobin, high-sensitivity C - reactive
protein and insulin resistance in women with type 2
diabetes. Sport Physiology2015; 25: 99-108. [in
Persian]

YV


http://feyz.kaums.ac.ir/article-1-3557-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-03 ]

[30] Afshounpour MT, Habibi A, Ranjbar R. The
effects of progressive resistance training on plasma
concentrations of plasma apelin and insulin
resistance in middle-aged men with type 2 diabetes.
RIMS 2016; 23(146): 54-65. [in Persian]

YVA

Slas mdl 5 AL 5 (e

[31] Abdi A, Abbassi-Daloii A, Akbari I. Response
of glycemic index and liver tissue damage to
aerobic exercise followed by coriander seed extract
in streptozotocin-induced diabetic rats. Feyz 2017;
21(3): 247-55. [in Persian]

Fosled [YY 005 [VWAV|OLT 5 ge | s asbiola o


http://feyz.kaums.ac.ir/article-1-3557-en.html
http://www.tcpdf.org

