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Abstract

Background: Exercise training and the use of medicinal plants are helpful in the prevention and treatment of
diabetes. The purpose of this study was to evaluate effect of eight-week high-intensity interval training and
Aloe vera consumption on serum adiponectin and beta cells function in diabetic male rats.

Materials and methods: In this experimental study, 32 diabetic Wistar rats with STZ (weight of 240-260
grams and an average age of 12 weeks) were randomly divided into four groups, including the “control
group”, the “training group”, the “supplement group” and the “training + supplement group”. Training group
was exposed to high-intensity interval training with %90 VO2max intensity for 8 weeks and 5 sessions per
week for 2 to 6 minutes per session. Supplement group received 300 mg of Aloe vera daily for 8 weeks,
five times a week. Data were analyzed using one-way ANOVA.

Results: Eight weeks of high intensity interval training with Aloe vera supplementation resulted in a
significant increase in adiponectin and insulin in diabetic male rats (P<0.05). But there was no significant
difference in glucose and beta cell function (P>0.05).

Conclusion: According to the findings of the present research, it seems that high intensity interval training
along with Aloe vera supplementation may help to increase adiponectin and insulin and also improve
diabetes control.

Keywords: Adiponectin, Aloe vera, Diabetes, Interval training, Beta cells function.

Cited as: Sabzparvar M, Riyahi Malayeri SH, Divkan B. Effect of High-Intensity Interval training and 4loe vera consumption on
Serum Adiponectin and cells beta function in diabetic male rats. Medical Science Journal of Islamic Azad University, Tehran
Medical Branch 2021; 31(3): 299-306.

Correspondence to: Shahin Riyahi Malayeri
Tel: +98 21- 33594950-9

E-mail: shahinriyahi@yahoo.com

ORCID ID: 0000-0001-6989-4821

Received: 28 Sep 2020; Accepted: 20 Feb 2021


http://dx.doi.org/10.52547/iau.31.3.299
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.3.6.8
http://tmuj.iautmu.ac.ir/article-1-1765-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-09 |

[ DOR: 20.1001.1.10235922.1400.31.3.6.8 ]

[ DOI: 10.52547/iau.31.3.299 ]

CuiSIgm o1y 159 g)T B puao g gy (9L oy g il ooyl oliils Sy pake dloxo /Yoo

okl QI}T oliils (S pole aloxo Original
Yer U VA Slao AP e 50l oV o)leds ¥ 0490 Article

S o g u*“s"ﬁ*"ﬂ polio wlyg 439.|T S a0 9 S 2955 oy g3 pu3G
by s ee 5o Ly sla Jeku

"o 910 O3k g3 AUy Ll yg 3 6w Sligeo

Ol el ool l3T ol8asls 328 55 9l 1 39 pole 5 (S Cam 09,5 (23358 Si e bl bt )
Ol )5 oot 31T ol8asls o325 ol 5 9l () )9 pole 5 (S Cam 09,5 ¢8558 Siele sl Sholil T
Il ol eodlsl Sl3T olRazsls 3,8 145 92y o))9 pole 5 (S Cun S 09,5 (8359 Cupe Jlisbiwl T

R

o ol adllao jl Gan el Cobo oy 5 5Ky 0 (S5l gyl LS oolii] 5 o i ped B0 g dlilw
g el 5 5l e o o e gl Slos 5 oiSieno ol g ] e 5 ok o il o i s o
boodd (bo (slatan VT o g 25 TFeoTFe (g dial) Jliany ofii 2l Slge joo TT oo dalllao pl o gyt (99
42 52 g 4180 A ko o (510095 M poa (oo # ol oo a5 p0d  p5) 095 oz 4 (O sl ) oy ]
SoKo ouiiS bl o (sloog S .08, 5 18 VOomax doyo 10 S b s sl G yoi pili G 4ddd £ G Y dud> 40 g ad> D
olol gy il oolizal b loools .is,S™ 8l 1o 4o 4o b gl g 4o A Sdo 0 b i p 5L 0 sl 4 g 4;3/f,o)fL;4,4 Voo aily,
D oyl oy G g el

A sl s 40 Gpedl 5 5eiSigeo] Jloine SiliS 4 i [y ] JaKo b ofyas gl glis Gy ped dide Cutin lbaiSly
P>/ 0) ais oanlive )l ino glis Ly slo_foleo 5, Klag 5 5S35 pyolio 15y (P<-/0) a5 b

5 500 g1 4y e by ] S b by s gl 5y oo 1 2 i 5l ol 116 S A2
A KT ol Sy gty im0 5 99 yzio ]

L sl e Shae 2o gl o g 0] 52 5kl 5

Ly Ol gl s o S Sl )0 sl 4565 2 doddo

odigyduy PS5 culis 3554 50 (V) wes o
el LS a3 53 gl an by lashe s Shec

(V) 09800 e (el gl Conglite p ade 5 Ol
L oz Sl Sl am it utig S eSSyl
ez 5l 5 sl il oledll s sla S
()3l aed 5 3558 pudgilie )0 soge (S 45 sl
Chydiy g (Selgdl Cnglio Ly niSismol (s sl
SlopaslSo G,k 5l b SSgual (F) o)l bLs,l cubs
loanl Bl (g 0,08 50 0 S5l ShL (00 S gl
el s el oy aile S5l L So3slsngnd

5 Odgidl a0 Caglia old (S5l sdeil (Lol (Sh
oy el o8l e ol L gla sk o Shos L
Sl L (it 0,550 ail> SO G,k 5l (]
30 mbio ;i ale g a4 S cwl b e oy Gl gl

Ol o3l Gl sl slagobe by gl 3

G b eals (B, Ol Aol ot 15T oKl (1,6 1 gt 0k 5 o y3]
(email: shahinriyahi@yahoo.com)

ORCID ID: 0000-0001-6989-4821

QI dlls Sy o)l

SN 1le s o


http://dx.doi.org/10.52547/iau.31.3.299
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.3.6.8
http://tmuj.iautmu.ac.ir/article-1-1765-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-09 |

[ DOR: 20.1001.1.10235922.1400.31.3.6.8 ]

[ DOI: 10.52547/iau.31.3.299 ]

YoV ol )en g 595 03w Sl

\f“ )-Ul-' L] ‘~ O)LOJZJ .Y’\ 0)50

iSignl lise alS glaalllae 5 (V-1 Y) Ll (Ko
shlo o8l o suas L3 oslss ol yed asdn oo L,
L s ooy gz (10) 0o S anlive Gla 5 )39 4L
0500 Pl b 5 (xmeb slag )l 5l esliul ol J 8
o=l S ol salsd 098 o0 dvog Glilen 4 (S35
Al ge 955 29,0 ol L lalS I (55l a5
Wbl sebe g (B)lse Sl 6Nt 5 Sebs pleys sl
o Lol Ly el 4 Glg oo m29)lo (LSl alex 51.007)
ogdle oLS 'l el awldd s0lgils 4 laie d)g &S5l 0,5
Ple bl pla) s Sedlw Y game ;5 osliiul »
colgilas (ol o w5 (ST T aiile (55l Sloo
JLad Lol e3> VO slyls 5 canl 59,080005 5T 0« Jgunns
(§IB ¢ Sdns olss Loy 3T Layaliyg Lol o
Js gaaly 5 .(VY) canl aral sunl 3 Sihwcdlo o]
)5 3575 ol (nl (6038 padpilie (Sl elis BT
GO 2l ] lS 5 1y gl agie BT (prizman
13 ol aST ool 5 e Ll pls> Lo ylse 5l 5L
aload (5155 (s (g e S5555 5 S g
5o a8 8 plol Glidos Al g wb mlt a4 azg L.(VA)
Creizeed 5 (eiSSg ol 1 ald oglis Ol a3 Bl o5
aad 25l Dly yei 30 Gl a5 Sldlae g 9500w
5 5Sigol (o s o 1yg 4501 B as ol 4,
wilos S guy p Zalis 4y e o Ly sl Jsho o Slas
Syan g Gy athe St 53l o lo Sl 50 o (nl )
L sle Jsbo 3 Shos 5 (2Sisol polie 51, 15 el

r“—*-‘S e u;"’L“’ » sl Ve

Lebgy 9 Slgo
35 L) (li5lS ol bl 51,5 5l iasy

aallae pl ;5 <l IRARAKMC.REC.1396.32 551
Sy ol ol aia VY 5 ol Ghge s TV Sl (0025
| Ulge o oolital o) VRO £ Yo )9 cpuilis b
9 RS 7S e A g Wl ()l S ol ! etuly sl
A 00y STl (Sas pole oBidls aKisle;l wllg>

ol Wl g,
b oz 3l pleid 13 5 Qb A Glaog S s Sllge>
oS b el e olo Yo 061D olad & Glid olay,S
VYAV Glos (oSl L) ool J08 Lalyd 5o o0l 50,
4B,z 5o, B0 E D lpa cosb) 5 o 5l 4z o

Ol L Lacp gm0l olewdl zakaw (0) &yls &8 1
Ol 4l tanb oo il Bl Comagdl g oy 2Bl o2
Sl iSSg o] (F) el oml Bl jo iSSgmol
Gl 5l gl Gl 5 0 ls Sy ISly 5T 5]
e s 35515 i Glil 5o S5 wls s
Wi 3l llpd 5o 6550 00,8 ange o Vb i
G S sie ;0 ATP ois cas ioldl aliwg 4 Yl
Mol S ids S S dld (V) cnl onds soid gl ol
Es-0 ol Bl 2 an 5 605 G o e
Cobs e ol Bl I 1ol Cobo ezl (A) 85l cubs
Blaz 1) gilen Ol ol aian o ;0 a5 WS oo slgain
Sas Laads b Jlas b lawgio ol L asds VO
ol Sladss sl ams SO 0 (A) s bl covw
= G i 3l W15 oo YU Dol b Ol el a5 aieo oo
S else nlo 5 Siom sz Rl (s el
§ DAl Sy e B 4 00,5 edlel ladze (]) 0,105
2 oeSigol gl (RSl 50 (ats Jolse (o3 Sl
Sl yed jleslaiwl () +) aiws o35, Sl yed 4 by
L oo GYeb ol i b awglie jo wal Lo osls
0= Y sl (s paie I3l 5l ailes e Jawgie ool
i o2 g Sdled sl by il ol 3l Slews  Solal
Ol hasl sy s alez sl o (6 ler (S 0oy
D8 a0 90 89 0gaS 4 az gl aiy yed 4355 (il e
a3 a5 Cewl oad cols las 550 (gaw jI.(VY) WS e
O ypizrad el i YU ol b Ol el )0 (65,
Gl sas ools jlas (5lsn ( Solel ogupy yo Sl ped oy
oals s g5len oy e YL ol L Olaass o .(VY)
il 38l o Wil oo Dl ad 3l Dl (] AT el o0l
Ol Gials=8l (V1Y) il LS g Shing ((glasJUas
Sy 0% oz 2eys plals 5 zgl VO2 (iSigpol
S35 LR 5 VU G b s et 4t o
(V- V0) Luil LSen g Lee oo .(VY) 0o ,S cunlin
U"Jﬁ““"‘ wL.H.> VO2max sua.'.iJ}».)O—‘ LgL:oodJﬁf Lyv.i‘).s‘
B) e dled anan 003190 5l L 1) o o)z do,0 ials g
O (edd (bys SSlas oo, VO L Fe L ais ,o 9,
s Leggate a5 Jl> ;0 .(VF) uso,S csnlive ol lo 5o


http://dx.doi.org/10.52547/iau.31.3.299
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.3.6.8
http://tmuj.iautmu.ac.ir/article-1-1765-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-09 |

[ DOR: 20.1001.1.10235922.1400.31.3.6.8 ]

[ DOI: 10.52547/iau.31.3.299 ]

eiSSga 0T 1 159 AglT B pao g wud (29U (o 03 S

oIl ol iy pole aloo /oY

Sartorius <8 i colw Jlizms o5l lawgs ciwgh
A g pSoslail LT HeiaS el
Lo yeiia (5 5 03001 b,

5 ys asll Bymn g (nped dudr BT 5l amy el YF
095° 35 b ehme slagtse (il celw VY 5l ey
039 PSS o il am S (e V) ok (JSlao
(O )9 PSS o il )5 oo YO) (eliS 5 (00
i dwdd 8L L g wiud g o o ¥ 40 o
s sl B ol s g3 sladiges
e ey 5 W Ay, s W) S g slacisad
Jue) G yulo aiBs )5 He0 YO« + e p b g 483010
P § WD (QLJI Hettich S & coLw Universal 320
Rat oS iSSg ol 6,25 o3l glm o los Lyl
L (Ql_oleellbio GmbH &5 i cLw)Adiponectin
ol sl 9 -z e S (e 1) Sl L1V
(Ol il )l 558) SIS cuS SIS (655
PRSI JUS SUSINI- SRV 0 V- I KVEIWL 3 J5L S L g P9
e 8 5 00,0 VA i 5 4y 65 ojladl g, Conwli
=31 gy 4 Lowdly gl (fiomins 09 (oo a0 0 05
Mercodia Rat Insulin ELISA S jl eolaiwl Ly o
g0, VF Ol s oo b (Wgmw joiS L)
Ad g Soslasl it cws pasly 9,8 [0V ol
Sleyer ioww L HOMA-B Jow 5l Lo slaJob o Shos
A piY (YY) o eolai il 55918 5 pdendl 5l cdale SO
o, Slae Ly uSe alal, HOMA-B j50lie el , 53

Sl by sl Jels
HOMA-B= (20xFPI)/ (FPG- 3/5)
-FPI=Fasting Plasma Insulin (mg/dl)

-FPG=Fasting Plasma Glucose (mmol/L)

bl b9,
Y+ a5 SPSS 18l oy 18l a5 5l eesls Jud=s (sl
By 5 eodsS Haayl b osls auj9 o9 Jloy b oolaul
F ol piie (el duslie gl 5 0b anl By yrams] -
e D90 53 g aaly S Guilyly Jelow a5l 5l eg S
O3] 51 (R5,5 9y WS yad 51y dmosls ogs ls
S 5o I e P00 g o soliiwl (S oodns

Andsl Sz WAl Gl OTAY (S0 4 oliss,
1 aS plpee slaghss oy b 5l 2l e Gl
Gl oge (g yiwd b ooliiwl caiold angd jap 4 OS5
Lol yo Ol g o5y 99ammel & j50 4 136 4 ol o
dalol jo.cils vgzg by 8 oled jo (g yid o O -
593909 il o (Blio 32,5 L ale slo Goge
Dol (bSO ) 5 okS o il p )5 (e ¥e)
00 5l S slmasges jloslaiul by 55, -V 51 o (V)
P TV 5 605 olail plme slo Sge SLLsl 5Sl5
=0y S e Yoo VL sl S6l5 Gl ol e
Lo yoge (mams (V) 0l Sl (5,Lo] diges lgre 4 2
(a3 o] S 09)5) U A 095 ez 4 (Solai b 4,
D e (oS0 + (2 o ¢ JoSe

S (29l (2 yod SS9y

OogS 0978 L diha Sy oo & (2o Slabge e
Sty 330t LBl B asgz ogase Glo,S)l5 (55,
203909 4o e VO (g5Lulisl glanl jo oo 5l
S g sy 4B 1y T Ve 4y (s5lulid] 0)90 (slel
US5g 5 Jlasl 5| b o9 4o ¥ b 10 e o obs;
s St el SO s e sl tse (S
ety s jmonilely IS4 ol 0,8 8 1 jlusoilels
e ol S 450 90 ;e g g9, b AR50 p e V)
Ol o (oo 00958l (] a4l Bs 1y e aw b Jolee
» @lree laise oUlg pas b (Kond 4 oew
SIS gd olonl o929 L Glo )5 )l95 (59, g
S asilely 5o ol Cowws an sy (1 Ske LAl sl
o331 5o gy asz 00) og aiBs e Y Jolas
(oS 09,5 93 B )0 (R yeS delipy Al Sag pus (et
50 dude> iy 5 Alis Cle D A (el ael ol Ll
Jeiie Jol aiam g0 ;0 9l o ped asl 0l 1>l e
9 ool o 5l o a5 3 sladds g0 ool b
aids p e Ve S b glaids SO gl S glaads
99 5% 5 b ALl gl Sy atie 0 e 05 |2
295 el ol ey VY & lagls slows 31 atie
Oy (a8 p e Fr)asiin Cepw a0 L ply

g $5glT J5 <l )0 o9

s asgll oy S oo Yoo ailly) JaSo b0 09,8 90
Bl 0 oS Sjeme a1y o 039 5l p S kS 52 )l
s QLB bl b &8 25 51 g asgll J5 (Y e) wo 8
FSSgp plasl sl o g o5 Laghss g (9 (V) o2


http://dx.doi.org/10.52547/iau.31.3.299
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.3.6.8
http://tmuj.iautmu.ac.ir/article-1-1765-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-09 |

[ DOR: 20.1001.1.10235922.1400.31.3.6.8 ]

[ DOI: 10.52547/iau.31.3.299 ]

Yo¥ [ oo 9 593 0 jww ligeo

\f“ )—Ul) L] “ O)LOJZJ .Y’\ 0)50

o)l Slgan il Ken g Huang glaadl L Ll (YY)
JoSo oy ylis 095 idgh 0 (il Ken 5 les, (YY)
2 eSSgmal o e Gl el (3550 L ol e (igidle
9 Huang (YY) 0ad 0 90 g5 Cobs @ i sloige
2 Sl oy wis Sl ey p b
45 Wy a2 Gl & b sl (ise oy (Sl
S ise o (xSisnol p (g)logine 2 (len (a8
ST 50 g sl Jole o pes ol (YY) oyl ubo
el o3 obz 4 e Sl peSisnel sl
Se Ol @ (SB35 S e 4 8L See 5 Kraemer
a5 gligS 4 ilos S o Ll puiSSgmal polie jo ge Jule
chile p ol (s mx b (28559 red 090 Job
Cad eiSgmel Lialil Jaasl BYs 5l Sy s pols
SR Y S R S bl s SSig sV
o3 A1 36 Wl e st po8 Al ) ey (Sl
Sigmal 1 50 a8 (B8 e Bl oy 0055 lade o
b 5o wiSSamsl 55 olo 0 sem b Yl Joe oy
5 S5l P WG o S8b ol b o2
29 03,8 &S 5Pl epSd Glye ) eond lyioe
o (YO) WS ol Ssgaol &5 ol o ol
Colled o jo oilae 5l 090 oy Glaasl I sloses
st 3l 2 yl® 55 sl 61 TF Sl o
b 4 F bz e (B Sl sdioe el
@ ok el VR e g 008 pln e ) o

baisl

Ol Sl 0 Slee) batge (59 40 bgaye Sledbl
Seb led il sals SV Jauz jo oy S 51 S 2
Shom or Suse sog)S (g wedes osalin a5
CLL Y Jgam o onl 4l ial3hl a3 dihs Coia
log S 51 Sy 2 50 oud (6525 ojlwil (slopiie (Lol
ol gl el oad ool s (loxs Bl il o, Silo)
Tohe 5 Sologme (295 m Sl &5 e e
(Ul @l cpl a5 clls 92y uiSSgms] olewdl
PSS o) o oy S b b oS 0 05 09,5 G
Dolas a5 sls Glis Lewdl 3SolS polie o)y (i
coml yogdle (P=21V) 0,105 0529 oy S (5,10 Sxn
Sl DoliS 5 Wog )5 slewdly (el gdl prolie o
On (GRIBD Sl (nl & sk 4 cbls dexg
(P<efee V) 09y oog )5 pla b JoSo 9 J 7S slaog S
slo plas b slasho o Slas (Ll () (uizren
(P=+1)+2) 5,105 0525 loog,5 o (sine glis a5

z .
Oiped A Sl HSU cwy ol o el 5l Gos
9 u.u.i)}.uo] )}OLM » ‘)9 435,” dfa.;) 9 J.)J.M; @9@
ool pogr (Bl 5ol bge jo Ly sla oo o Sles
C9“4‘“ ‘)..oL> Ry LgL:owl; )| odw] Cews O @L.:
8l (sylodiae l Bl (Db 5 slasbge 0 iSigns]
o)l Slypen GuillKea 5 le>; slaasl b mwls (pl

Sy JSigy dide St 5lom g B8 Crngigjehy il b ook S0l ol e slaise (o (3 Jlere Sl g (1 S0ke N Jgua

b (ol el 09,8 95 a3 09,5 foSa 05,5 JrS 09,5
J"S" + AR (|)5 d.‘;gﬂ ) (gs""L’o) 6}50)1Jul dl>)4

YVl £ OIS
Y- O/VO £ YIYF

YV-/#Y £1/4Y
YAYIVh £ Y/-Y

YO4/-q £ ¥IYA
VAN £ YA

YOV/ZY £ O/A-
Ya- /YA £ Y/PY

(pa Shge adsl 155
e cota jlam o (Bge 0

SR sog,S b yesie gl anl, S Guilly Jedo y5e3] s Y Jgae

p-value @3S Geyeios)S kS (el eSS JoSe 05,5 JrsS g8 b o
JoSeo +a0s KVRW (l,9 &55J1) (ko)

<efeee) \OF £/ AVARZE--RVRA V/f4 + ./vq VIVY £+/-A (mg/1) WS;}..:QT

<Y Va/-0 x OIY YV/YQ £ Y/YA VA/AY £ YIYA Y/YY £ 0/Y0 (mU/) SlS

<efeee) YINE £ /7Y AWRYAR=RYA WA YIf7 £ < \Y YN £ Y (mg/dl) gl

AREN 0,7f1Y,v4 fio+ -/89 FINYY £ - /VF YAty Lo sl Jokw o Sloe azls



http://dx.doi.org/10.52547/iau.31.3.299
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.3.6.8
http://tmuj.iautmu.ac.ir/article-1-1765-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-09 |

[ DOR: 20.1001.1.10235922.1400.31.3.6.8 ]

[ DOI: 10.52547/iau.31.3.299 ]

OeiSSga 0T 2 159 LelT B pan g Wy (9Us (9 pod i

eoblal3T olEiils Sy pole aloxo [FoF

Ol yed a5 ol Glis Gedgesl polie 9550 0 ol Grdo
2 Sologre b Ly gl GBras boolpen wal ogls
S San 5 g0l oazil b gl gl s oy Cyedged]
e 5 o sloazil L Ll (FY) oy slyen
03 Lok o WLSes g gopl (VT) o)la Slssen
Sogre GiolBl 4 e (giler (g ped ole aw wisle Ll
el (523555 lawgi o (b (sla Sige ) p s (el e
ol & Gy (e (TT) b ngigjeh
Odgil o elainl Dlo el ads Cis didew, A
Oegisig el 5l S0 sl alme slo (ige (oo
chale goldl bYs 51 SG (P e gyl gre b
cblis )5 gl JoSe oo 0,3l e 4y s (yedged
il wlgie 5T Slauol, ply 5o LelSl sla s
ojlas Brae wisly plis gimgh o (RLSes 5 (Jsolex
sl glagise 5o sl @d Gl o 1594551
polde 0,90 ;0 pol> b guls Q—l 2 odle (VF) 09 o0
Wl oals Oloyes a5 ol plas by sl Jsbe o Sles
Sloshe 3,51ae 5o stnn o Ly a3lT e by ol pas
ol e g ooljogese sloadly L mls ol ojla Ly
ol Sen g ol sloadl L Ll (Y0) o)y Slgen
ad,S )55 (e 5 0ly sgame (YF) o )l Slgsan
st slodshs o Sloe 5 4t o5lac Bpac g 5l (o8
Looead (Dbs olme laghse o LIS
5 wopl ((T0) o)l bgme 25U Grmgigjeiy
olisS o039 Codlad olo dws Wy aoes ol 4 (Ul Ka
ook 3,Shae Joine falfl &yt e Vg 5
0395 (o9 seadld (YF) ol ubo gloe yo Lo
5 23 Sl M e vl b I Ly sl sl
S o 018 5 5y sl Jsbo 2S5l 5| S5 (s il
b & s &5 s srs s olSal pl o sl
L olodan slagzle plo p 58U Ly i s
2 Wl oS jpax 5 o5 Ol & o osess
slodske 3,Shee (1) s 555 S sl sk
Tobe (Rl L &S wis ssue ) gl Sl L L
ape) (rl 5o Sl olpen (b Olilem 55 9> S
Sfee b Lo snlgnle sone 5l Slllhe (S
Al s o) o) orSamsl el (g
SYsb b obiss 55,5 lacalld 4 muly jo lagnlsnle

(YA &l colSs Bow

S Oy 3 (N 207 SRl e i Jad ilas
Erae (L) 5 o Jol 5093w p s 4 o
ol @ el S e SIS Jolss sl g
SYsb 5555 sl Sellad 5l g Ledly (iSispol il
FolS polie 050 0 yol> Guisd mli (VF) 04d S
Ly $5g)1 G pan b ol o duods gl Ol pes a5 ol LS
el b mls ool o)l ey S5 5 g)losre 3
sleasl L LI (YY) o)l Sledren il )Sen g |15 &5
5 B &) (VA o)l Glppes ilKen 5 (goomme
2B Sl (nped wde b Ws)S (515 s
SN b ple slagise 055 SIS Syl
VY oS Woaw, daoes ol 4 50 (0, Se 9 (gaesxe (YY)
3 ey S Jlodae ShalS 4y e (Saglie o pe atin
Sydicr Cmwigigh el booad (Jubs gl lagbys
a5 ol dyped 090 e Job Jdo 4 Yzl a5 (YA)
hol la,Bosle 51 (S 09 fiian Aogh (nl 4 S
SIS pslie 12l Sisnol Sl egas o 555
b oeiSSgmsl &5 cul o 4 el ol 20381
aile 35555598 wnlp S slampl it el
Selgi 5l blansd F=3SlS 5 LS (nS92)S Dl Joilsand
Ol 8B i 5 Gl g 00,5 (S5l oS S
S AMP (g5l Jlad b iSSgnol (TR) oS oo Cuodl |,
OglaeaST g 5S9l5 Bpas Sup cage alae o
9 wiSuen Sonte |) Clondl Joo g 9000 02 Slaal
Sorte rge alae o LS AMP (gl 8 b 55 (5558
ogdle 4y 398 o0 oy Sl (srnlienST 5 S olS B ae
ool 38 51 gl Jshos 0950 0 Shoe y0 eSSspo]
098 Osedygiand ol a5 Cenloal ools Glis |5
omb bl b (Dlae gl Joko Sdgmsl looni S
Gl Sl 5,5 wilis aF el e Lowdly (uiSiggs]
cale b8l o 85y Al Sose 0 i e ()
3 Ol 4 Saeglie alS o] Jlis 4 (5SSl
5 lie > ol plsie 4 Wil oo ol (nl g 300 &) Wlgi e
I8 azg 950 ol (glew 5l (S sl j0 48,0 4y (g 5ke
3 ST (il ele Glsie a1y B9l1 5 oizeen 0,28
e 5 ST laISosl, vl Gt g e sk
che GhelS el wliioe eSS lamyl als
ol ol (M) 0l (b laghgs jo 93 S5
oS+ (i yeS 09,5 50 SIS palie falS wall g
@S 0 s xe bl Bl 51 g qmog s 4]


http://dx.doi.org/10.52547/iau.31.3.299
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.3.6.8
http://tmuj.iautmu.ac.ir/article-1-1765-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-09 |

[ DOR: 20.1001.1.10235922.1400.31.3.6.8 ]

[ DOI: 10.52547/iau.31.3.299 ]

Yoo | ol )0n g 595 03w Sl

\f“ )-Ul-' L] ‘~ O)LOJZJ .Y’\ 0)50

P g g

‘iju u)).o..\ 9 ‘)9439” )‘ oolawl ol QL.«.: d»..n.?u U”l @Lu
30 oglhe Gl g uiSGgnol Ll 4 e wad
Ol IS ok g a0l 5 le (hge 50 ey g

S ogs Sid g Jloyad il ol Sdaghy aliwgna ‘ e . o ‘
5 B O3lts aly ol ol5T oS il iyl Coglas JT* U"’m . D T w’“’.{
35 g le aaStsls @‘5_390/ "'"Loﬂ‘o" oY Olsn Wl JA el cobo (g kom0 0aisS wags jlu e
L olpan syad sl oppped 45 0,8 blaial 48 ol
Al ol (g5l

Bl e el g 5, 1) Le b cpl jo a5 ST

REFERENCES

1.Salehi I, Mohammadi M, Farajnia S, Gaderi Sophi F, Badalzadeh R, Vatankhah AM. Effect of Regular Swimming on
Oxidative Stress and Atherogenic Index in Blood of Diabetic Male Rats. Sci ] Hamdan Univ Med Sci 2007; 14; 29- 35.
[In Persian]

2.Bergman RN, Finegood DT, Kahn SE. The evolution of beta-cell dysfunction and insulin resistance in type 2
diabetes. Eur J Clin Invest 2002;32:35-45.

3.Berg AH, Combs TP, Scherer PE. ACRP30/adiponectin: an adipokine regulating glucose and lipid metabolism.
Trends Endocrinol Metab. 2002;13:84-9. Riyahi Malayeri S, Azadniya A, Rasace M J. Effect of Eight-week of High
Intensity Interval Training and Resveratrol Intake on serum Adiponectin and Resistin in Type 2 Diabetic rats. IJDLD
2019; 18 :8-1. [In Persian]

4.Scheideler M, Herzig S, Georgiadi A. Endocrine and autocrine/paracrine modulators of brown adipose tissue mass
and activity as novel therapeutic strategies against obesity and type 2 diabetes. Horm Mol Biol Clin Investig 2017,
29;31.

5.Andersson DP, Laurencikiene J, Acosta JR, Rydén M, Arner P. Circulating and Adipose Levels of Adipokines
Associated with Insulin Sensitivity in Nonobese Subjects with Type 2 Diabetes. J Clin Endocrinol Metab
2016;101:3765-3771.

6.Yamauchi, T., Kamon, J., Waki, H. et al. The fat-derived hormone adiponectin reverses insulin resistance associated
with both lipoatrophy and obesity. Nat Med 2001;7:941-946.

7.Ghaderpanahi M, Fakhrzadeh H, Sharifi F, Badamchizade Z, Mirarefin M, Ebrahim RP, et al. Association of physical
activity with risk of type 2 diabetes. Iran J Public Health 2011;40:86-93.

8.Boutcher SH. High-intensity intermittent exercise and fat loss. J Obes 2011;2011:868305

9.Simpson KA, Singh MA. Effects of exercise on adiponectin: a systematic review. Obesity (Silver Spring)
2008;16:241-56.

10. Francois ME, Little JP. Effectiveness and safety of high-intensity interval training in patients with type 2 diabetes.
Diabetes Spectr 2015;28:39-44.

11. Patel H, Alkhawam H, Madanieh R, Shah N, Kosmas CE, Vittorio TJ. Aerobic vs anaerobic exercise training
effects on the cardiovascular system. World J Cardiol 2017;9:134-138.

12. Shing CM, Webb JJ, Driller MW, Williams AD, Fell JW. Circulating adiponectin concentration and body
composition are altered in response to high-intensity interval training. J Strength Cond Res 2013 ;27:2213-8.

13. Lee SH, Hong HR, Han TK, Kang HS. Aerobic training increases the expression of adiponectin receptor genes in
the peripheral blood mononuclear cells of young men. Biol Sport 2015;32:181-6.

14. Leggate M, Carter WG, Evans MJ, Vennard RA, Sribala-Sundaram S, Nimmo MA. Determination of inflammatory
and prominent proteomic changes in plasma and adipose tissue after high-intensity intermittent training in overweight
and obese males. J Appl Physiol 2012 ;112:1353-60.

15. Choudhury H, Pandey M, Hua CK, Mun CS, Jing JK, Kong L, et al. An update on natural compounds in the
remedy of diabetes mellitus: A systematic review. J Tradit Complement Med 2017;8:361-376.

16. Surjushe A, Vasani R, Saple DG. Aloe vera: a short review. Indian J Dermatol 2008;53:163-6.

17. Alinejad-Mofrad S, Foadoddini M, Saadatjoo SA, Shayesteh M. Improvement of glucose and lipid profile status
with Aloe vera in pre-diabetic subjects: a randomized controlled-trial. J Diabetes Metab Disord 2015; 14:22.


http://dx.doi.org/10.52547/iau.31.3.299
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.3.6.8
http://tmuj.iautmu.ac.ir/article-1-1765-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-09 |

[ DOR: 20.1001.1.10235922.1400.31.3.6.8 ]

[ DOI: 10.52547/iau.31.3.299 ]

w.&;,.;.«oi » 9 459]7 B oo g wod 9L (9 i il ol .>|)'T oliils Siy pole aloxo [YoF

18. 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:
E916-22.

19. Erfani MN, Bahrami M, Morovvati H, Najafzade H. Study the protective effect of Aloe Vera's on histological and
histometric changes in testis of diabetic rats. Iran Veterinary J 2013; 9; 78-87. [In Persian]

20. Singh B, Saxena A. Surrogate markers of insulin resistance: A review. World J Diabetes 2010;1:36-47.

21. Rahman MM, Kwon HS, Kim MJ, Go HK, Oak MH, Kim DH. Melatonin supplementation plus exercise behavior
ameliorate insulin resistance, hypertension and fatigue in a rat model of type 2 diabetes mellitus. Biomed Pharmacother
2017; 92:606-614.

22. Huang H, lida KT, Sone H, Yokoo T, Yamada N, Ajisaka R. The effect of exercise training on adiponectin receptor
expression in KKAy obese/diabetic mice. J Endocrinol 2006;189:643-53.

23. Kraemer RR, Castracane VD. Exercise and humoral mediators of peripheral energy balance: ghrelin and
adiponectin. Exp Biol Med (Maywood) 2007;232:184-94.

24. Fatouros IG, Tournis S, Leontsini D, Jamurtas AZ, Sxina M, Thomakos P, et al. Leptin and adiponectin responses
in overweight inactive elderly following resistance training and detraining are intensity related. J Clin Endocrinol Metab
2005;90:5970-7.

25. 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;56:1005-9.

26. Zarekar M, Saghebjoo M, Foadodini M, Hedayati M. Combined Effect of Aerobic Training and Pistacia Athlantica
Extract on GLUT-4 Protein Expression and Muscle Glycogen in Diabetic Rats. Iran J Endocrin Metab 2014; 16:245-
253, [In Persian]

27. Mohammadi R, Matin Homaee H, Azarbayjani M, Baesi, K. he Effect of 12-Week Resistance Training Cardiac
Hypertrophy, Glucose Level, Insulin, and Insulin Resistance Index in STZ-Induced Diabetic Rats. Qom Univ Med Sci J
2017;11:38-45. [In Persian]

28. Friedenreich CM, Neilson HK, Woolcott CG, McTiernan A, Wang Q, Ballard-Barbash R, et al. Changes in insulin
resistance indicators, IGFs, and adipokines in a year-long trial of aerobic exercise in postmenopausal women. Endocr
Relat Cancer 2011;18:357-69.

29. Stanford KI, Goodyear LJ. Exercise and type 2 diabetes: molecular mechanisms regulating glucose uptake in
skeletal muscle. Adv Physiol Educ 2014;38:308-14.

30. Martin LJ, Woo JG, Daniels SR, Goodman E, Dolan LM. The relationships of adiponectin with insulin and lipids
are strengthened with increasing adiposity. J Clin Endocrinol Metab 2005;90:4255-9.

31. Eizadi M, Ravasi A A, Soori R, Baesi K, Choubineh S. Effect of three months aerobic training on TCF7L2
expression in pancreatic tissue in type 2 diabetes rats induced by streptozotocin- nicotinamide. Feyz 2017; 21:1-8. [In
Persian]

32. Salehi O R, Hoseini A. The Effects of Endurance Trainings on Serum BDNF and Insulin Levels in Streptozotocin-
Induced Diabetic Rats. Shafayeh Khatam 2017; 5:52-61. [In Persian]

33. 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 Gluconeogenesis in Hepatocytes of Type 1 Diabetic Rats. JRUMS 2015; 13:669-682.

34. Mahmudzadeh T, Saghebjoo M, Seghatol Eslami A, Hedayati M. Effect of aerobic training and pistacia atlantica
extract consumption on pancreatic B-cells function in streptozotocin-induced diabetic rats. Iran J Diabet Metab 2014;
13. [In Persian]

35. Eizadi M, Bahboudi L, Zahedmanesh F, Afsharmand Z. Effect of Acute andChronic Exercise on Beta-Cell
Function in Diabetic Patients. Knowledge & Health 2012;6: 15-19. [In Persian]

36. Wang C, Guan Y, Yang J. Cytokines in the Progression of Pancreatic B-Cell Dysfunction. Int J Endocrinol 2010;
2010:515136.

37. de Salles BF, Simdo R, Fleck SJ, Dias I, Kraemer-Aguiar LG, Bouskela E. Effects of resistance training on
cytokines. Int J Sports Med 2010;31:441-50.


http://dx.doi.org/10.52547/iau.31.3.299
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.3.6.8
http://tmuj.iautmu.ac.ir/article-1-1765-fa.html
http://www.tcpdf.org

