[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

YEYFA (¥ o ladd) YY o,90 P e LT 9 pge 0 il sl galis g ciabn ddans

‘-;-:;A} :'.: 4-‘\}-0

. &5

GLUT4 g AKT ) 9 cmig 9 ol 99 43 (50 3bas O paw g (oliiw! (99 03 gil
obd & Wi SO, Jai galas

' sl olel Sl g & U oslaS dan | alie uge

Ou\&

5 ol o Uy ol et S Be el b 5 il 53 e ol Sls alax ) tasdie
s ks 5 s, e sdlae GLUTA 5 AKT 05 5 s Ol 2 655 G e

(UD) cobstas S (D) cubs (C) J xS 1055 0w bome U (o850 5l ey Gliess 315 5 oy o £0 slaes il by,
05,5 S, STZ G5 b calis Je a5 sbol 51 g ks ooeds (BUD) (o pai+alis +4555 05,8 5 (ED) o poit il
G yae |y 435 golas caia 53 5550 @S slacy S lan; 5 s S a1 selinal o el SO anis Sl o el sla
sotl 5 N Oy rs 5105 Ol S 831 g RT-PCR 2, 5l Aas gkl sl 5 JS55 5 ool 1 g 03
oslitul o sudl 5 5SS 6 Seslll sl TN 5, 51 5 AKT 5 GLUTA 555 5 Ols (6,803l (6l 5 o S o giann 5
L

sl Sl (glaline sbas JAS 058t Cod il 3,8 53 AKT 5 GLUTA 05 5 155 5 Ol oS 313 0LES ol tlaasdly
53 il 3l ol aS (P<e/en)) sy al Jildl gslsline 5 sbas EUD 5 ED slaes S 55 iie 55 opl Ols &S Jl= 53 (P<+/4))
53 lslime gy o gl o glie 5 gl S SIS 3y lslime 5 e 53 0l 0o 2 @ 658 56 s 2L EUD 6y 8
(P<+/v0 1) 34wl [2alS (s lsbis b EUD SED (slas S 3 a8 I s cndl il culis 05,5

S e 4 plaS e aS s ol S0 Colis dis) s sl ssban 3355 5 655 S 5 a5l s 16 S A

- 58 IS suas Jlanl (3 Ol T PO NG PN W LY S8l

u\ﬁl g:LJs_L?u'AJA')LAl }‘)’Ta@.;AJLjI;‘L‘?ﬂ'J}“) ;&_}J}g.,.]ad,u;orﬁ;f}fl))j(ajl& a)jf—\
Ol (Dliams cOliann o231 ¢ Sl p ke (50uSLls ¢ o5555 pske 05,5 =Y

(AB GB3ss b SlBEAT e 5 pddss asle 858 LT Ciad ualy oMl ul3T sliils wel&ails GLLA Wbl Cias lpial ; leds *
keshavarz1357@gmail.com s 5 3SI cuwy - ATV YV A 1 plad = AVYYV- £TAY

VEC VY ey ) IR AL Ko PPN ROV PG I VEe /o800 el ya gyl


https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

Y OB 9 g3 Ol g3 4038 S0 las b s g (Sl (e 8l il lSed 5 glels

L AKE .l PIBK losply s S 0l 5> 0552
Soins JUESH ol b ol (S5 5 Shas o
33 e b el glis o J(GLUT4) i- 5,8
5 S ol elanly LIS 5 s S8 st
b VLS sl 0588 b lee (sl L il
DIWNE] S o i | 055508 s 5 sl 03,505
b Ol dame slazsl s SIS Cde sl
slis 4 WGLUT Jlml js of LUy &b 5l 5 AKUPKB
DOT S o Jogmd L 558 ol a3 5 ol Jshee
5388 el Sobs b abaly 53 i sla uine dlax 51 GLUTA
G abs 3 sl W8 S I E ) S goate Slallas
OLlS S ol sk 2,158 5 b e L2als ol Ol s
S oessw sdkae 43 1, GLUTA Ol Llandls )l
L3 a5 Rl s s el b als et e sla
SSan 5 05 Ok (RIS pramen [N as LS ) O
2 eliad Dl pes s b S galas 52 GLUTA
DV cl ods 55158 55 53 EE S g5 ks o
x5y 5m S g ols QLS sleslinal 5 i5s5 oS 5 Js
B 4 Ol e 5ol eSS L e a8 Sl
o ols Jlozml & s OLalS alar 3123k s (6 g
ke oL LS elS il JIS Jloobs 5 0 a4
Gl O 51015 e a5 sl 0l o3ls Ol 5 <ol nettle”
23 oopl VDAL 2508 eslinal Culis (Sobe 55 5 0Ly
Sas g s eSS LU ol Al Gime Sl lags
ol 5 Ll s s Solew 1 OF Ll 45 ol
LSS e 5 S5l s 4B s Bl ey S
S slao, Ja galae GLUTA 3 AKT 05 5 055 5 Ol

L“J"JJ
ol 5 gl Sl S el g2 g0 5l 0l s
G st pske 5 SN S iass S gazaS 3

3 Urtica dioica

VRV
Sl F et 45 sl gl 5 A 4 el s (olan S il
Sl e socrl Sl ol melsr 53 b
ol 3 Sty 5 Ol Gla s pamen 5 b b s e
o S S s Sl sl gl el Gl (g5l
53 78 abs sl mn B ke ble G Olpea S
Sl bl 0Ly G olis ap Do ol 31 (gl S555 5 035
Syt eiiss Dl gl G il Sl [Y-)]
VILles S 28 H[0] G g culis 5 18] 52 50 b
OlS &y G 5 ol i eles Bk sl [
TAAT ol o o158 obis 30 5 J 58 5 50 ol
Sl s SIS el d e olis o S e S5l
LBl s o sl Caslie Dl s 1 SU oS el SIS
S abllys lply 5l o 5 oS wlae S
ot A SIS S g das el E e | S ol
e [V ] s g Dl Colis (ol Sy e 5o L
U5 e 33 G b 5L Al galae & e S8
Sloply o Grb 5148 G gl 4 s e 0l 215
i 6 el & a3 b s 3 XS o Los PIBK/AKT
S oWlas [N] a8 e Jes oF &b 5l Slae [oLal
Cula bl 55 15 055 A8 g site g1y DS (goials
s dony o it 5 VY] Wlosls 513 ooy s anllas 3550
Cd St a4 s s sl 0L S S
Gl ol sl S5 JJsa PIBKIAKT Slooply s 3L
slul e OF Jslas pe 5 ool 3L 3550 anb oo o
ol y LPIBKIAKT Slosely 355 0 53 ¢ 58 ubis 5 Sbr
ladul b 5 sl s, b s a5 St sbdSm
P i e ple SIS Slasen il Jike Sl
Sk S5t 0 ol B R s Jsbe 555 s
Olgeas &S Sl 68 5/ o 3US S5 0 S AKL s 5ls
ol Jole opi el 50 (PKB) B3LS 55,

1 Protein kinase B
2 Glucose transporter type 4


https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

(F o bad) YV 0,90 4F e LT g e .0 ol sl galiie g b s Y¥Y

gl el O Ol mhaw 3 S50 Glapms e
5ol OS50 IS Gb T s sabae 3L SIRNA
Golabr [ shen () Jsdx) 26 8 plonil ods (>l b el
&b LCinnaGen s .5 31 RNA-PLUS .5 ;| mRNA
RNA Jglowe s 5 5 olizud sijle &S 15 Ll 520
S 5 3) RNAseDnasel .S 51 eslawal b codd ol 5l
Sl sl 5 DNA & S5 w8 a5l LT Fermentas
Cools sl eslaad Las o5LSL RNA (gosS g 55
SHses o gars b YN mae dsb s o ol
L RNA Zl sl 5l el Costy oS &) 500 RNA
30 Gadges eled sy 5o Vo L Shle 5 ol
el o5l oS IS5 b CDNA e || e andllas
sy S5 plsil G e 5mw CDNA o 5 43
ol b gl el bl 28 S 18 eolinal 550 e sSae
Jdsdr) S35 513 s a5 glutd s AKT 05 4 by e
Uiy 3l o3l LGLUT4 5 AKT 055 Ol ooyt s 3 <00
oo n e $,Sel sl ad pbnil QRT PCR oS
Sl Sl Sl s et s sesl iy S AKT
A eslatal OO O ey e, 31 (0 KS) GLUTA .5,
31 Oga31 ol SS S Sl eslinad U s 05 SIS
HOMA- J 503 5l 55 el gl sl ot (612 A2 555

A eslenal IR

315 5 &y e £ 3lues JR.SSRC.REC.1400.026 (o ,le
oM Ol (63l 3o 31 ST LA 055 Ll
L, o3 ol e olelesl Lases b (5850 51 dny
055 0SS pesS Shen 00 Olse 4 STZ 3lis 0555 Guy 5
Sl G 5 dm 55, Y 0 A Sl 1l Wl o,
3 3 S sl (Cobs el slul Jde Laseld 5 s
o35 «(C) (N=A) J S 658 0 o by cubs Jue 4k
o585 (UD) (1=A) cols+aS 65,8 (D) (1=A) ol
(N=A) oy it ol 44558 05,5 5 (ED) (N=A) 1 est+alis
o 5 Bled Sy S L e s e, a5 (EUD)
(Sl cell VY S5 el \Y) St slids, gat
5L 158 COYORY ()l > a3 5 /N0 20 Suyb
IS5, b olebial cgmr a1 5 OF w3l L 2
Ols 8,155 (55, p atia 53 Do op el 0,5 Slas; o el
By G A 0303 T a4 03 (sla 250l 5 a3 S 513
Lol 1y ol b (3len op jed (SO, amia Cotia o
oy el VY 3 s aia OLL s (gl pidl fase s S
Bl S 5 e 3 s St AT
o b piaed e 5 ol gl ey e galas Ol
gl Oisr bl glacand 05 Sl 5 (655558
518 Sl a3 A0 e sles 53 e 5 ansl JLizl

A 1S bl plosil Ole3 b

oy Hlgs N J9saAKT 3glut4

rGap R CAT ACT CAGCACCAGCATCACC
rGap F AAG TTC AAC GGC ACAGTC AAG G
Aktl F CCCTTCCTT ACAGCC CTC AAG
Aktl R ACA CAATCT CCG CAC CGT AG
GLUTA4-F GAGCCTGAATGCTAATGGAG
GLUT4-R GAGAGAGAGCGTCCAATGTC



https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

Y OB 9 g3 Ol g3 4038 S0 las b s g (Sl (e 8l il lSed 5 glels

C D

ub

JLas)
[JEEW- SN

¥- 15,158

W e Y e -

- . — Yo
Yo

ED EUD

[

-

daadllae 3y g0 slao g 8 4 glutd O3 9 53 A3l da Do ga yo ya glead - JSudi
GAPDH: ab181602 GLUT-4: ab216661 csb 51 o let

S so,bas G pas g g o0
25 S5 e B edd St ol WS 6lS 2 5l e
Sy a al o el s ey G Ol 5 s
RN IREI K R Tt S N PSP T o
oSws 53 5wy Sl L 215 53 43S olS sy oS e
I I s 000 eSS gor Lo 5 i o3l 13 aleS 4
S5 goslas aslsl js s 8 el Cole K Sdas O Ka
SIS sl a0 los 53 5 ()b, olSas b el g
D3y s S St by Oles 3 5 O5S,1 53 e 5 s
5 L dske Pl sleslinad b daS s Sy, & ol
Sl alens 5 Al Glo BB Lu i 05 5 Glo sl 5L
osbas ol Jsile dsbs 5k DDl oslae 05 S T
oKivs Loy 3l S sl gaz s £r glos 5 Dt Lases o
03 A Goslas (sl ol 3l da 5 Ad Sa 5l
S ushy 555 3l s esaslper 3 o oS Kb LS
m/\;;.w‘mﬁj”@wl.,zoqug\y..ugwl;
Ok O35 0 558 oo slil o 8 A 100 Olsn a ad o

[YY] 55 odme |55 358 &) sons

Sl S
2P e 30303 035 b5 A 5 Laesls (6551 mem 51

Oye3l 5 YO (a5 SPPS Si5dle 5 51 e lils o sl

s S
S el S bbbl sleay (ulis aul Sl de
e\)b_m):«ml;.-omjzo.l.«g‘wj&(_;uabf&u
R ABS 5 e V00 Ce g ai3)\0 JI 0 ey 38,
s S, aslsl py s S Als SHle sy
Y 5 oned Sdeay (aids G as ) 4ids N Sbe b
aids 0 Cleal LB s wlol el Ol 4 aads 5 e
(;M:Amﬁaﬁ:oujh}scmﬁaﬂ@;vjo;)stﬁ
2V Sl el D pons o ed e sk 3 s
&um)swﬁﬁa};ﬁﬂh@@mﬁ@;
0 Ol b Jol gamin 53 50 el Ode VAT ]
r.:aiﬁm)J}@JYVdJ;Jﬂ@JVjOJJSrJf@J
owﬁb)obﬁrﬁjlmwﬂwﬁ.aﬁ@goq
@@J.Jaisésﬁju\'c,&ﬂl{\.u{l(@é:ﬁjuhu)(
Uwﬁu\o@;uﬁq@;):ﬂf‘@sY‘ﬁjm
uﬂdwbjwfﬂﬁdbi&w‘#b)yuﬂk
NECHISCR B PYPFIE TS (CTRPYRPCI PP UCIFO O

1Soxhlet extractor


https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

(F o bad) YV 0,90 4F e LT g e .0 ol sl galiie g b s Y¥¥

GLUT4 03 ol 5 (F=\¥o/T\ P<:/++\) GLUT4
P<o/o)) AKT o5y ol (F=V1/0Y P<u/en))
SIS (F=V VY P<e/en)) Akt 05 Ol (F=YY/A0
P<e /001 Lty o gl (F=AT /A8 P<e/vn)) Ll
Ol (F=Y+Y/AY P<e/vn)) sl Caoslin 5 (F=VA/N0
a5 oy S 55w 55 anglie (gl aalsl 3 (Y Jgu) sl

S W3S eslimal S5 i Oe3l 5l G e s

] sl aals OLES Y J.iw 3 @Lﬁ

o 5 w52 g (S5 i Ssail 5 llS L
Graph Pad Prism l3le 5 5 cpizeen Al eslital Laesls
G4lS 55 (olalme o s S ealial La s ped o 5 g

A as S by s P<e/e0 ol

laazily

LSS o s ol el Sl s he Al 1 g
u:.f.:jﬁcb.»)}@b))ﬁébb}ﬁwbd)bw@)w

-5 oS ouran JBEI 9 AKT (5 9 (a5 9 9 Olas (5152 el )l 998 Jalad (90T aalid Y Jgaa

g s ‘ .
% 31 o500 £ 2k LS 095 R
A% T-Avy ge/v (MA) <ol
/0 Torvy \VE/0 (YV/4) ol 50
./0 T-oast /A (YV/0e) Cobsta S Akt 035 Ol
oV Tvo/a 144/ (\+/Y) Cobshai S+ i3
= VYYY(Y4/4) # xS
/4 T-v14 Y4/0 (0/+) <abs
Y Thivre /4 (VYY) Sl A5
A T-V04 Y0/0 (6/1) bt S oan O
/Y Trwr Wy (Vo/0) Cubsta S+ i3 AKT
s 0V/¢ (6/V) Jd=s
Al T- A Y (/) <obs
Y T-n ) Sl S
ot -y 8 () ol S Glutd 035 Oy
Al T-v/t Y (4 /Y) Sl S+ 55
= VA (+/0) Jd=s
/A Ty 8 (/) cabs
Yal T-+/0 VoY) Sl i3
/A t-. VG cobsta S ofan ok
o/ -/ Ve (oY) Cobstas S+ i3 eLuT
= VAG/Y) Jd=s

Olpeas J 28 03,8 ulb 350y Jpam o # C%.u)jfm.c,...w;)lal;MTPartialetasquared #B ey ot

.J}\a.)\..i':A\nm.iunJﬁn}ﬁpwuu};ﬂb}w\uﬁQ;JE).)@-)A


https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

Y¥o

...Q@jﬁ@@ﬁﬂ}gga\,mdﬁajén&al@:ﬁﬁh:db@j\bjhﬁf

* % %k * %k *k

* %k %

—-

K3

.

]
——
=

*

*

*
b

AKT (ng/ml)

* % % YO ok K 1
* k

*
*
*
[*
*|
*|
*|

Yool *

18+

Akt

Yoo

&

SR
[T
_|

m
C
O
(@]

L I * % %

! * % % 1 Yoo : — :
5 Y~_I ***I I j I_*_*_
3 I * % % : I—._
3{ * ok ok 3 V.0
2 I
9, VOl H __3
3% B 4 -
) — a
i — 3
: N E i
R § <

= . 7.
D UD ED EUD C D UD ED EUD C
C D
* % % 1
% %k %k 1
% %k %k 1
oo k k% l***

) 3
3: ** *** }
i :
- 2
Lo 3

i i i | :

D UD ED EUD C D UD ED EUD C

F

S$ 2820 9 905] 5 0aldinud L Lo g S 9a 4 93 (Sualla -Y Jsib

gl (B GS S B - S S sias JUisl 05 0l D 8- 55518 goias Jlil 55, ol AKEIC o5 ol (B AKT x5, ol A
sl ‘JJWS ajjf (C) 9 UJ_JAJ+C,JLLJ +4.'1J'§ a)jg (EUD) AL‘J.."}QJ*-C,.!LL: A); (ED) 4C,.3L;>+4JJ',§ a)_/,f (UD) A&;.:L.": a}ﬁ (D)J»LI: L&ta)jf (JW)

(/o o<P<o/ay ® /o V<P<ayoy *% P<o/iay **F sae Ao S 8 o,


https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

(F o bad) YV 0,90 4F e LT g e .0 ol sl galiie g b s Y¥#

3o e ol 53 et Sliad Ohlew 1) 51 obs (1
Ll 05 A3 IS i) Geomed 5 b S
PR sl b geen [TV]LSL anils g 22 LS
PSS gl 2 0T G pde 5 05 a3 1l 058 G
s sl o Gt i £eame 3 [A] Sl 0l
M@J_]ﬂj\&)‘)_}vﬁ)&ﬁrﬁﬁxab@bwyb-
deae ;5 SIS Sl 50 Lisy » ke 50 GLUT4 5 Akt
s o 5 o il 51 s Sl s, pl S Al Sl
03 ol a8 cl s slgiy Sldlae 51 2 s
O et e 1 Jsa B0 s AKL O st s
Ans o UL jbl hags i oS ) sbolen Ll [YA] ol
5 M sl Gl b e 4 S8 L s 2
S (bt jsbas | sl ClBE o gl S S
(YVA) O ea 5 TsUZUKE Lwly pen 55 a5 das o
4 el sl AL O 50l ) g Conid s 45 L5 S o158
ol Sae 353 fti;ﬁﬁ Los Ol s cpl by 5 ol Lo
OF s mly Slaal 5 AKE (5l b sl ege Jolse
Sl a3 il S 5 a8 Wlesls slgniy T 5 s
s AMPK 5 AKE (sla e Olajon G o5 b A5 5 O
g5 B 33 s SIS 1SS (sl S3e 2l S KlS
)5}.@ ol sl LSJ-<i-’ adllen 5 peomen [YA] WL 5o
Sl b 1 Gy O e SIS kS
51 Mt 1y eiS cpl s Llazadls OF (g gime & 5 GLUTA
S o AT T Wl S 58 gl Sl 1
S 85 wp s s en O LB Ly s ol
s Ghalavand g3, L smpr el pl 5 Sl os5ad Jos
5 dls el Glo e L5 S a8 &S sl (YY) O Ken
ol O 5L 5 05 A3 U 2SSl fge s 655 oS
Oylew 53 € RSl s 5 V=S o) xol 2alS axdl [Y1]
w88 s goslas e Sl 5 g il
Sl el s belss opl 53 a8 [MV] el s 55158
o2 S AS oAb 1 g pdge ol 5 Ll e BT 55 ralina
Olejen goslinal 503 S Jos binly G 53 6635 o0 5 505

Akt 5 a0 4ol LS sl (6 mie 6,108 30 Ll e ss )

S8 emS 5 o
5 oSan Ol gl s 4 ks LS S lassy s
Sy 5 slae, o sekae s I, GLUT4 5 Akt 05
5 0B Ol SRl 4 e (el o e das e a8
G LS e g o e e galas o e g0 ol O
55 GLUTA 5 AKE 05 5 s Ol s (6 lsbine i1 sle
S5 21 AL it 655 e 5 ed S5 b
(Y S5 5 Y st 5)ls GLUT4 5 ARt s 5 05 Ol
oo o alin ol 3,50 2 el ltis 5 Y Jsus = ol
So5m Sl e golad 15 U i Suls w0 el o 5 p
S Sl s s JES 658 4 s G opl s anlllas
sl slowl &35 5 ime 5 o el 1 3 (63 Olgee o s
GLUT4 5 AKE )3 il ol Jiass b b smas ool
Gl od S8 AUl galas 3 a5, Sl e S s
Oliee 0 Sodken b 2355 5 455 (goslas b ume Ll Y]
53 esls a1 GLUTA 5 AKE 05 5 ontis s Oly (6 2
055 5 S 058 o Goblas culs s S U
SVAKE 3550 53 (g 5 55 o0 odalive Cubistas S+ 5555
Aol w85 Grae spde Rty g JRS oS
GLUT4 5 AKt (golas Jlasl 05 5 paf 9, Ol (solslas
Sl s IS I S ol en @ o Y TR BIRT
o et Ay o i amil as e RIS s 2555
oo Lol e slse 5 s foSe 5 me 5 B35 2l
j(ﬁﬁ:omjo,uw):)wumm@jgdw|
S Sl o)l OLLS 5 Llde (s JoSe Cilis 555 oslinl
ol Oloys 3 (odls Comd s 5 gy 0SS ed Ll 55 o
L balyan aly cnl 5558 o315 550 53 epe Slagsbon Sl
Loadasly o [YA=VE] Cn 50 as cpl > Oladss Jiiz
el R I P P S R S ST
Ol b 4 e Ol o st 5 Ll oo s ol
Sl porara 0 W3 Dol b ot 3 gl
O A3 (go S (il (slags s lo b (el el 5 25 48T Sl

&)‘)jctﬂLﬁ}'g)fd)}v‘uéu\)\w}?_}b)\bbf-)».b)‘b


https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

YEY OB 9 g3 Ol g3 4038 S0 las b s g (Sl (e 8l il lSed 5 glels

5 3L S aes Golew (I 28 5 Culs Ao slagsls sag
wxe ol 5 S 5 lagsls Sleslinal 5 i Slidss 4 5L

Z
S el
5 o JLS llacsbs 5 A _zlsT 5l ol

..,U)lb b g‘b).,\.;

@uy,w
a5 s smdle slas &ﬁ@aasles&ry\&lolf@}

.J)\.,U Jﬁj J.pb-

1. Cai H, Li G, Zhang P, Xu D, Chen L. Effect of
exercise on the quality of life in type 2 diabetes
mellitus: a systematic review. QLRes 2017
26(3):515-0.

2. Gilani N, Kazemnejad A, Zayeri F, Yazdani J.
Comparison of Marginal Logistic Model with
Repeated Measures and Conditional Logistic Model
in Risk Factors Affecting Hypertension. J
Mazandaran Univ Med Sci 2011; 21(82):27-5.

3. Gilani N, Kazemnejad A, Zayeri F, Hadaegh F, Azizi
F, Khalili D. Anthropometric indices as predictors of
coronary heart disease risk: Joint modeling of
longitudinal measurements and time to event. Iran J
Public Health 2017; 46(11):1546.

4. Sigal RJ, Armstrong MJ, Bacon SL, Boule NG,
Dasgupta K, Kenny GP, et al. Physical activity and
diabetes. Can J Diabetes 2018; 42:S54-3.

5. Houlder SK, Yardley JE. Continuous glucose
monitoring and exercise in type 1 diabetes: past,
present and future. Biose 2018; 8(3):73.

6. Eskandari Mehrabadi M, Salemi Z. Comparison of
serum nesfatin-1 level in type 1 and 2 diabetic rats. J
Arak Uni Med Sci 2016; 19(8):1-7.

7. Esmaeili S, Minasian V, Bayat M, Karami H. Effect
of Exercise Training on Vascular Endothelial Growth
Factor and Its Receptor Gene Expression in Cardiac
Tissue of Type 2 Diabetic Rats. J Arak Uni Med Sci
2018; 21(3):14-3.

8. Sobhani F, Haghshenas R, Rahimi M. Effect of eight
weeks aerobic training and supplementation of green
tea on apelin plasma levels and insulin resistance in

Gl S Ll B (5 805 sl e 5 ke ax GLUTA
LaS o cwl ol s slacusgdows 5l 5 035 Jlgm
o Yzl e ol 3 klyen slad S pe b (5 S o510l
Oleys 53 Jije 8 5 Sl s (g Fater » i 4 Ol

s abs obes
seliial (pjad 4S5l QLS Sl fasn mlS g e o
galae 5 GLUTA 5 AKE 05 5 S 0 Oly il 4 o
Oly » oblne Jl ol 4 &35 Spas 5 2530
5o eSS b 3l GLUTA 5 AKE 05 5 55 5
AKE 555 5 05 Ol 25 2 b AL p il 638 e
sl OlS 5 5555 !l S50 55,15 GLUTA
sl oz Ao B ssepl 1ol Sl s 2

Slr o SLESL Wl o s 0l 52 1550 a5

AEY

elderly women with type 2 diabetes. J Mazandaran
Univ Med Sci 2019; 28(170):84-3.

9. Hillson R. Herbs and diabetes. Pract Diabetes Int
2019; 36(5):159-0.

10. Mackenzie RW, Elliott BT. Akt/PKB activation and
insulin signaling: a novel insulin signaling pathway
in the treatment of type 2 diabetes. Diabetes Metab
Syndr Obes 2014; 7:55.

11. Sriwijitkamol A, Coletta DK, Wajcberg E, Balbontin
GB, Reyna SM, Barrientes J, et al. Effect of acute
exercise on AMPK signaling in skeletal muscle of
subjects with type 2 diabetes: a time-course and dose-
response study. Diabetes 2007; 56(3):836-8.

12.Yeh GY, Eisenberg DM, Kaptchuk TJ, Phillips RS.
Systematic review of herbs and dietary supplements
for glycemic control in diabetes. Diabetes care 2003;
26(4):1277-4.

13.Sui L, Wang J, Li B-M. Role of the phosphoinositide
3-kinase-Akt-mammalian target of the rapamycin
signaling pathway in long-term potentiation and trace
fear conditioning memory in rat medial prefrontal
cortex. Learning & memory 2008; 15(10):762-6.

14.Bathina S, Das UN. Dysregulation of PI3K-Akt-
MTOR pathway in brain of streptozotocin-induced
type 2 diabetes mellitus in Wistar rats. Lipids Health
Dis 2018; 17(1):1-1.

15. Sakamoto K, Holman GD. Emerging role for
AS160/TBC1D4 and TBC1DL1 in the regulation of
GLUT4 traffic. Am J Physiol Endocrinol Metab
2008; 295(1):E29-7.

16.Kim J-O, Lee G-D, Kwon J-H, Kim K-S. Anti-
diabetic effects of new herbal formula in neonatally


https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

17.

18.

19.

20.

21.

22.

23.

24.

(F o bad) YV 0,90 4F e LT g e .0 ol sl galiie g b s Y¥A

streptozotocin-induced diabetic rats. Biol Pharm Bull
2009; 32(3):421-6.

Lee J, Bruce C, Tunstall R, CAMERON-SMITH D,
Hugel H, Hawley J. Interaction of exercise and diet
on GLUT-4 protein and gene expression in Type | and
Type Il rat skeletal muscle. Acta Physiol Scand 2002;
175(1):37-4.

Ziaei R, Foshati S, Hadi A, Kermani MAH, Ghavami
A, Clark CC, et al. The effect of nettle (Urtica dioica)
supplementation on the glycemic control of patients
with type 2 diabetes mellitus: A systematic review
and meta-analysis. Phytother Res 2020; 34(2):282-4.
Haghshenas R, Jafari M, Ravasi A, Kordi M, Gilani
N, Shariatzadeh M, et al. The effect of eight weeks
endurance training and high-fat diet on appetite-
regulating hormones in rat plasma. Iran J Basic Med
Sci 2014;17(4):237.

Haghshenas R, Gilani N, Jafari M. Effect of 16 weeks
endurance training and high fat diet on plasma level
of interleukins-6, 10 and nesfatin-1 of rats. Sport
Physiol 2015; 6(24):49-1.

Haghshenas R, Ravasi A, Kordi M, Hedayati M,
Shabkhiz F, Mohammad Shariatzadeh M. The Effect
of a 12-Week Endurance Training on IL-6, IL-10 and
Nesfatin-1 Plasma Level of Obese Male Rats. Sport
Biosci 2013; 5 (4): 109-2.

Daher CF, Baroody KG, Baroody GM. Effect of
Urtica dioica extract intake upon blood lipid profile
in the rats. Fitoterapia 2006; 77(3):183-8.

Sakamoto K, Arnolds DE, Ekberg I, Thorell A,
Goodyear LJ. Exercise regulates Akt and glycogen
synthase kinase-3 activities in human skeletal muscle.
Biochem Biophys Res Commun 2004; 319(2):419-5.

Gilani N, Haghshenas R, Esmaeili M. Application of
multivariate longitudinal models in SIRT6, FBS, and
BMI analysis of the elderly. Aging Male 2019;

22(4):260-5.

25.

26.

217.

28.

29.

30.

31.

Toldy A, Stadler K, Sasvari M, Jakus J, Jung KJ,
Chung HY, et al. The effect of exercise and nettle
supplementation on oxidative stress markers in the rat
brain. Brain Res Bull 2005; 65(6):487-3.

Ghalavand A, Motamedi P, Delaramnasab M,
Khodadoust M. The effect of interval training and
nettle supplement on glycemic control and blood
pressure in men withtype 2 diabetes. Int J Basic Sci
Med 2017; 2(1):33-0.

Zaharieva DP, Riddell MC. Insulin management
strategies for exercise in diabetes. Can J Diabetes
2017; 41(5):507-6.

Esbjornsson M, Rundgvist HC, Mascher H,
Osterlund T, Rooyackers O, Blomstrand E, et al.
Sprint exercise enhances skeletal muscle p70S6k
phosphorylation and more so in females than in
males. Acta Physi 2011.

Tsuzuki T, Yoshihara T, Ichinoseki-Sekine N, Kakigi
R, Takamine Y, Kobayashi H, et al. Body
temperature elevation during exercise is essential for
activating the Akt signaling pathway in the skeletal
muscle of type 2 diabetic rats. PloS one 2018;
13(10):e0205456.

Hansen PA, Nolte LA, Chen MM, Holloszy JO.
Increased GLUT-4 translocation mediates enhanced
insulin sensitivity of muscle glucose transport after
exercise. J Appl Physiol 1998; 85(4):1218-2.

Namazi N, Esfanjani A, Heshmati J, Bahrami A. The
effect of hydro alcoholic Nettle (Urtica dioica)
extracts on insulin sensitivity and some inflammatory
indicators in patients with type 2 diabetes: a
randomized double-blind control trial. Pakistan
journal of biological sciences: PJBS 2011,
14(15):775-9.


https://ijdld.tums.ac.ir/article-1-6074-en.html

[ Downloaded from ijdid.tums.ac.ir on 2024-06-23 ]

249 Iranian Journal of Diabetes and Metabolism; Vol. 21, No 4, 2021

The Effect of Endurance Training and Nettle Consumption on Protein and Gene Expression of
AKT and GLUT4 in Soleus Muscle of Diabetic Male Rats

Mahdi Maghami?, Saeed Keshavarz*!, Rouhollah Haghshenas?, EIham Eftekharit

1. Department of Sports Sciences and Sport Medicine Research Center, Najafabad Branch, Islamic Azad University,
Najafabad, Iran
2. Department of Sport Sciences, Faculty of Humanities, Semnan University, Semnan, Iran

ABSTRACT

Background: Diabetes is one of the most common chronic diseases in today's society. The aim of this study
was to investigate the effect of endurance training and nettle consumption on the protein and gene expression
of AKT, GLUT4 and insulin in male of muscle soleus of diabetic rats.

Methods: After adaptation to the environment, 40 male Wistar rats were divided into 5 groups: control (C),
diabetes (D), nettle+diabetes (UD), exercise+diabetes (ED) and exercise+nettle+diabetes (EUD). After
developing and confirming the diabetes model by injection of STZ, rats in the exercise groups performed an
endurance training protocol for eight weeks and rats in the nettle groups consumed nettle extract 5 days a week.
After completion of the protocol and extraction of soleus muscle, RT-PCR method was used to measure gene
expression, Western blot and immunohistochemically method was used to measure protein expression of glut-
4 and AKT respectively and ELIZA method was used to measure glucose and insulin.

Results: The results showed that the protein and genes expression of GLUT4 and AKT in the diabetic group
compared to the control group was significantly reduced (P<0.001) while the expression of these two variables
was significantly increased in the ED and EUD groups (P<0.001) that this increase was greater in the EUD
group. The effect of nettle alone on the expression of these two variables was not significant. Glucose, insulin
and insulin resistance increased significantly in the diabetes group, while these decreased significantly in the
ED and EUD groups (P<0.001).

Conclusion: The synergist of the combination of nettle and exercise significantly improves the improve of
diabetes, while each alone has little effect on diabetes-related variables.
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