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Introduction: The Atrogin-1 gene is selectively expressed only in muscle
tissue. Considering the importance of the Kelussia and Atrogin-1 gene,
this study aimed to investigate the effect of exercise and Kelussia on the
expression of Atrogin-1 gene in the heart tissue of obese rats.

Material & Methods: In total, 30 adult male Wistar rats weighing 180 to
200 g were selected and divided into five groups of control, negative
control (obese mice), two treatment groups receiving doses of 400 and 800
mg/kg of Kelussia extract, and a group of obese mice along with exercise.
It should be noted that a rat treadmill was used in which the rats were
placed on the device five days a week for one hour. Atrogin-1 gene
expression was assessed using Real-time (RT)-PCR technique, and
finally, the results were analyzed using SPSS software through an
independent t-test. A p-value less than 0.05 was considered statistically
significant.

(Ethic code: IR.IAU.SHK.REC.1399.050)

Findings: The results showed that Kelussia extract at a dose of 800 mg/kg
could significantly reduce the expression of Atrogin-1 gene (1.15+0.33%),
compared to 400 (1.27+0.50%) and the obese group. On the other hand,
the group of mice with exercise also had a significant decrease in Atrogin-
1 gene expression, compared to the obese group (1.75+0.84%). The results
of biochemical tests also confirmed the improvement of the heart of obese
mice with 800 mg/kg.

Discussion & Conclusion: Kelussia due to compounds, such as flavonoids,
can reduce the expression of Atrogin-1 gene. If it is confirmed in future
studies, it can be a therapeutic target in the hearts of obese people.

Keywords: Atrogin-1 gene, Kelussia, Heart tissue, Obesity

» How to cite this paper

Mahmodi R, Sazegar H. Effect of Exercise and Kelussia Odaratissma Mozaff on the Expression of Atrogin-1 Gene in Cardiac
Tissue of Obese Rats. Journal of llam University of Medical Sciences. November 2021;29(4): 83-92.

@ @ © The Author(s)

NC

Publisher: Ilam University of Medical Sciences

Journal of llam University of Medical Sciences: Volume 29, Issue 4, November 2021


https://orcid.org/0000-0002-9123-0316
https://orcid.org/0000-0001-9769-8932

Pkl (oefizi W peds obiidla adaxg

VOFY-FYYA :P-ISSN
YOAA-YVYO :E-ISSN

JIMUS

w8 S8l 4o Atrogin-1 o3 ol 9 P95 W g W) y9 Wby i I (wy 9

S (S sxo b igo

3 3y o SS90 4l )

1l 635 4 038 i Aoty ¢ Dl 55T ol carly e 0utSCtils ¢ bl o3 5

odus

Alio wleMb|

055 S oS Coeal 4 5 3 g5 0 Oy Slemeale 3l 0555 g5 ¢ Sl Oy goa ALTOGIN-1 5 dockis
s B b 5 ALrogin-1 05 0l s 255 b S 5 (Biss Dl el Jl ey iR ol ) s CAtrogin-1
JCIN [ P PR N

JAS WS 05 50 4 5 s OBl Sl 15 510 S Y0 B 0551 Wb 5 gl s e ¥ 0 (399 9 S50
055 &S mimen 5 b S 55kae p S hSTp S daAre 5B 553 S il 55 sleT 03 8 53 (Glr sla b ge) ke
s b pn 457 o3zl b go o gunn o3 5 31 o7 ol (G i3 S ol o555 Sl 3 ol e Bl (sl e
Real Time ¢SS i eslizal L Atrogin-1 o5 ol b 8 15 oews (555 5 sl oK Soke 4 5 4 3 55,0
e s T TEST independent (l» 05031 5SPSS vol.22 S1le 5l osliznl b eulgiys 5 43 8w, ,RT- PCR
Ao e s P05 515 e

03 Ol slstin 5 et 2l o Ll gn 0 8 AST0 8 n Are 553k o ST 5 5lae oS 515 LS ks Bl
b bsn 05,8 ¢ 503 S5 3355 Blor 03 & & Coms <OV E /0B Fur 550 s (V0 % +/¥YP) Atrogin-1
Saad gl VYD £ +/AFR) 42l Bl 05 5 4 Cod L ALOGIN-1 05 Oy jlsbian (28 55 5555 Sl i
S Al sl 0 ST S aAre 5 Lo jlas (slatge 53 5 Gl Sl isn B 5 gty 5 o ledpe
050k Pl Lol Ll 5 o0 S 5906 O g SLS 5 (2513 o 4 () (ST S T AR § Sy
Bl e Bl 3B 53 Sleys o & Ol ey T 5 oo oty T Sllllan 53 Ay B &) g0 55 7 555 Atrogin-1

Sl Gl c s 3L ALNOgIN-1 05 ¢ a8 -5 S 1Sl (SWolg

gy e £9

A4/ /10 (bl 50 & b
W4/ Y/F 15918 Fu b

VP /YN L Fb

gt i3
S5l e

ool odSCails  pulid i 03 8
doly ool 51T oKl caly
Olples S e o 8 g

Email:
h.sazgar@iaushk.ac.ir

Bl ol sla ge I 3L 53 ALOGIN-1 55 0l 5 a8 5,5 5 (Bins Dls s ST oy wmeim G S a3l (63 gomen t0liwl <
AF=AY LRIV F e+ OLT (3l (S e oty ode alons

BY NC ulfv‘*“-'b-‘©=ﬂ5&@>

! Sy f5l.c ol8isls ¢ 5L

AY

il y 4ddxw

0

S pede

oLt/ el


https://orcid.org/0000-0002-9123-0316
https://orcid.org/0000-0001-9769-8932

AD

= 2 eSS g Aoy obiosas Sl

Lol e 4 g 51 9 L5 JWSFOXO (sl oy )
J.i’.:é G/S;i) 6‘3’(‘5 4 05 95 oS Jled o c.,\bjf
MAFbx/atrogin- ) .S\ (sl 5 (MURFL) \ Sduas
& o e a8 e 0T i o8 3500 (1
(B V) sp el b5 sl o g BT s Jsk
53 35 oo alil S atrogin- 1 0l seas &S MAFDX
S8 5 ol 8 8 1 3V0 p355055 (S35 2 s
ssba 05l A8 e o008 e, 1y B3 s S
33 5358 0 Ol (B 5 Sl CMas 3 (et
St oS e S B e SssT e
@ @ole byl i Cow oS J s copl agdle Llod
Lo s b jlatrogin- 1 s sla o ge ) o kS
e Sl ey ) s DS 0T (Jsens g5
S S hae 53557 il 55 Sl oal )l
(A) das o OLas Clablowe 5 g
Pl oglr B e B RIB 4 g L
LS sl 00 a8 Sl 2ol b S LS
35 oS s g plesl Sdde bagoley Ol
Ll VU e b ga)ls ol &S a8
D e L
sllsl Cbhle= 5 ldnST el sdias tals
osde 3405 1) sland GlacanT Hly 53 0L &S ke
O gl | el (28T e ol ) 5 5 0l
S SR s e gy phe s sk
s S eslinal b aaleST Sls s a3 o] ot
Q)33 8 oole Y Doy g 2ME 0255 STos
e LS5O ol &S Sl esls OLES iy Soladllas
> e £ 5 on o) ST ] e 5l
355 o Lol i 55O Jltla 53 oS 5yun 0 0y S
opl a9 Bl axsls ST s > U g5 gl il oS
5 A8 o bt |y LS 0 3T Sl b
s oy el Sladle 55 (V) das oo 2l 1 Ol
oS ol Slas &l 0T Kby b S ol 555

4oddo

S Osea Gl wdlany glaysiS )
Ola L35 g0 0 guome (Sl dis DY (o 5ogn
Lo 5 e Il VO 51 a8 e (I35 055 il
Jolo &S Olsisa Bl s g el s day Sl
— o a3l (512 oot 5 kol 8 Sl o
— B lglen (V) Sl sdzas & L s Sy e
e OV SIS 50 A 25 (K S e le 3y e
sl aas 5o (Y) Sl ol b,y siS s Jl #0 5
05 DS S gl gyt 5 o il 4y o slie o Sl
WLlos S sl arw gl sla,5iS 3 S
SlasiS  me S ey S S
023 o SN S s 4 ezl A gl
Ll skinll (R G pae 5 (S s ol
4 Caglie jI SU Sl Oy gt O o el il 53
PO g SIS oo Bl 131 s o ]
Ly ol 6K p & 558 o0 58 Cubs 5 Ol
sl 4l Sl b Lol se Ol sioas ool D3I s
GlosiS 5o (¥) Ly (o oled 4 Gy - B
Sl s KT Gy sy dbwlsa cmw gl s
Ly o sblig olzdl glacsle 5 oolabl 5 el
Slas s (i 3 Lol St 05,8 Sk
2 065 58 e U S st By - B
0L Obe baaseS o 51 o Jole 5 Ll e
(F) A dnw g5 (slay 528
5 bpal dejl e bS50
e 3 655557 by St lb 2§ (sladdaml
S35 B bl 4 ) Sl glads Olely
Gls)len 550 Jo on ege 51 (SO Ll S o Las e
ot 5 Gk Sl 85 Ol J) (B
0) Cnl asycws )l glad sbe gl 4 OIS O
Crl FOXO (55, Od Jad 5 9 3 & 525 ol s
SlysSh oSy bl Sl Glacgeman; o



YF i 4 YF) 0 5 0 00 G JEAS TV L
2y (Ohdas S Aoy FY 5 sy, Aoy

Jera 5 3 oo Dl s Sl e, 00l s
win 3 55,0 b, & W5 S eslizal ige o saes
S 15 elSas (55 5 Lele & S 4y

s S bl S 3 S A i 5 lae L7
ALy 5557 mer (5ol 5 Jlowaslgr Ol 3 Jis
j.x_w.xﬁl: :;AJJUTali&Jl: Ls_(.:ﬁal:fwm
orlte by les 53 5 SBT3 5 58 51 555 4T e o
SIS sl axsls Ol Jomn OT 53 18 4555 b
YU /0 Slasd 4 ¢ By ol T b s 83 § S
SIS, o ;,i\,'t@fm e 3 A g Sl
S glojlbla (135 bl gxio dusys Ve J U]
Ll ol (55 b IS 5358 odiby JSIL JulS 55
Sloslas A osls Hge Slo A2 jlielad jlun o
oli;»:l{cm'\'@:@ghp delS 5 s ey &
5 all& 51 & sl a5 Frogles g3, « Rotary
L3 8 Ll (uS e sbul 1) JTodsl Jaul 4 oS 5 5
533 LOT 055 o b aojlas ol Hlide (Culgys
b 4 5158 O pon 5 el sty e S
e 55158 anl 5 3l ole ¢S5 a8 1w Al 0sls
025805/ Sl eslial b 2ilig Wl Loyl s e,
LOT oS (ol o Sl oslizal b 5 L 8 g
A adls p OladS 5 5k

S ol Gaio 53 CDNA i sRNA ~/ 5
2558 Lalalnvitrogen) sl 5 51 o6 RNA -l 5l
Tl 5l 5 5 8 eslizal S5 5 5 Gallas (K el
i gy 5 5 S Bl ) edizl sl RNA
4 odizl gzl RNA Jlot (SsJT Ol ol
AT L edizl puel RNA 40 8 (55 DNA
ads Vo Sl 4 (O ) 5 428 Cs-le O5lw) DNasel
sshiea 5 w58 Sl 58 Sl w3 YV les o
Al s S V b wiged a DNasel oo 5T (g5l
2358 sl oS L EDTA) dl ¢Szl 1,5 el (6

L elS 5 5 032V 5 o6 S 2§ el 2alST sl
S (Fae B sl Sy S
R O TR S RN
T Goman 35500 I8 o5l 5 0B, Ol
2 LS S a)ls e ol STLAS 5 (2 BAS
95 s e g iy (GHlge Sl el Ll
oS el & x5 bl o €(1)) s o SRl 1
Fliswp ek ool 5 Gl Atrogin-1 05 5 w8 S
Atrogin-1 03 Ol ;255 5 5 sHios Dl el

b w9y 93190

G333 95 ol il (g S g anllln g
Glodalin — 23T &) poas SleMbl (5,575 5
oSGl b Sl s Bl ¥ ez 2l 53 s
S p ke oBils DUl BY Slep S A S
» AT Sllgm ol A Gl 5 55 e
VY S 5 518 Sl a5 YO B Y s ikl Ll ,a
S e 5 OTL St el VY 5 Sl Cole
ST oKy o guatee lamis 03,3 3, 0kkul
Hom b, ..U.,\;*;dejl.\,@i} 3 S s Ay oDl
s U F 05 80 Bolat 5 by cama b (5,8 5
e J ST Y (J ST Jels Sl gdues S s
Bl b 50 Aoy S ¥ (Glas O3k Blar cba s 50)
Dlae o SkST0 S de Arv a3 SISl
593 88255 Bla glaise) B oy 8 F (L lS
CosS 05 (sl Silae o S5hSTp S o oo
S om0 (B Sl s Lol pen Bl lab5e)
b Ol 3odas )55 0bd b Sl e 5 ey S
53 i T b Lo lesT o5, o Cusby 5 o)l
fn 3 AR LT Sl b LIS 3N sl ens
s 8 Bl Jol s

b s Ol 4 b, o, 03,5 Sl

i e FO Jolb & LS Blr Vb (g2 b (oM

Y4

o LA o ddxo

S pede

oLt/ ad



AY

= 2 eSS g Aoy obiosas Sl

sy ge slasml Y Jgoer

™l ™l Iy C) Jait sk (bp) Wik b
Atroginl-R 5'- CGCTCCTTAGTACTCCCTTTGTG-3' o \ay
Atroginl-F 5'- CTTGGATGAGAAAAGCGGCAC-3'

GAPDH-F 5'- TGATTCTACCCACGGCAAGTTC-3' a5 -
GAPDH-R 5 -CGCTCCTGGAAGATGGTGATG-3

SLij Ol mhw (WS i sk (gene 6000
S el gl b el B
o3lizal (Ol ) 5 528" Cstlw LT gm0 G )SYBR Green
05 Oby S ACT aslowa 51 s «Zulgiys 5 155
(L) J 287 45 50 43 Cad Gloy) ik & gad 53 o
Ao ale 278CT g s

Gl ol Guhss 5 [ oladdsy (cloCa
35 LDL 5HDL (i (Jg udS” s Jols glasi 5o
ol odials p OT 1SS e 5 4 alsl )3 oS
Baws Loy 5 T sy bbbl o
<=Ll Auto Analyser BT 3000plus) ;U7 5
258 O e (Wl ) pa8

NBles 31 eslizal L T T sl (gl JUT
Juj g5 Wesls STl s plil SPSS vol.22
L5 (ANOVA) 4 beSS uibly 36T 2oy bezals
= L3 8 obj,lpost test LSD bty (5 ga3T
Slos £ Ole Syls 5 &1, Mean £ SEM & s,
s Al Iskas P<0.05 | Caleie

ol 35T oKils G xS 53 il Bl
4 IR.JAU.SHK.REC.1399.050 u8™ L 5 S ¢4 dol3

Dl oy o g

b 4dl
Lo ’MGW/RNA ColdS 5 oS s
»okizl #ul RNA 155 5CDNA . Comez 3 5T
VAS slaily s 55 585,800 o3 S5 58T U5 s,
rjuz.u;owssﬁ i B =Sty 5 sba YAS
odkdosls Olas (I & ylads S 55 48T Cawl RNA O3 5

a5 PO gles 43 4dds Vo Sl w4y s (OWIT
CS 5 S Slaslizal Loyl s b 4S50 5 8 sl
Gk (alas S 5 P el s ST e S
ssiasy b3 8 i Gse 4 CONA (oS JS5s 5
Glomly Bk Gl Ok Ol (e
SRy By 05 pelaml Cuf 0,
'L (VY «\v) Oligo7 sBeaconDesigner vol.8.0
Ly (NCBI 5 ) oL 45 BLAST i w5 4
03557 ) S5led Jgdm 55 &5 s 8 r‘i*“* oS A
R PE

Como d b (8l o)y p op) 5> RT-PCR &G
plowil (512 5 43 8 o3lizul PCR &SS5 5ICDNA 2o
52w 1SG) PCR Master Mix s Koo Ve (S5
Slpely Soplas e e S /0 (LT
CDNA 4i5es 25 o\ o(opmol/ pL) ci8 s,
Saie OTL) 2l Ko e ol e 53 (YO NG/ L)
tebes Wl b ocanlsl s il byl 5 4 (o gzl
0 e 4515 e d 5590 (slos 53 adsl (g 5ludled
Soe 4 51,8 Sl d 5 40 (les )3 Cb il aids
o) el les 53 b ST Jlasl (gl s cast ¥
k>3 #+ GAPDH 0} sl PCR plnil sl Lo
G 3 VY (glos 53 Lo aSB Y Se 4 (5551 5 sl
sl 55 2l le sk 5 Y Do w3l S Sl
Cope 2S5 aiEs N Do 4 ol S Sl L ys VY
5050550 Aoy ) 58T U5 s clulgiyn 5 28 8
A3 8 ol

5l ol iass s Real time RT-PCR &K
Corbett rotor +&-..s) Real Time —RT PCR ¢S5



I H

!
¥

-— -
- -
- -
—_——-
—
——e
——

<= 192 bp
<= 100 bp

cWJ}srjb}dj|¢§A\?CDNA;~AW~LiEu‘M)b&)JKTJ}G})}AMC‘J;’&A‘RNA@;&A)J;u.“.‘ JS&
&b a4y .ulf.ul,_Atrogin—l;.'.ﬂw.x,i‘l:.cec,.dl;)uﬁ.;)ﬂ&lg-jdl’;o) Sjﬁr)%&\ggrﬁu‘?})‘.}“ﬁ&%

el SO F Sl Gl 5 ol G505 Y 5 Y SOl (e J 557) $Saly 4T Sl oesls QL ALNOQIN-1 & by, 10

el 0l 031 OLis Atrogin-1 «

Ao Sl sy ool 53 (U Ol T el
Atrogin=1 05 Ol 2 (P55 85 5 (Hiss Sl el
S ool slaesls (Bl gl e sl 5 g0 LIS 3L s
05057 5l eslizal L real time RT-PCR s, 4 05 O
P<0.05 (5,lslre pelaws 5 T-test independent ol
b gl

KL Atrogin-1 03 ol 51 Jols laesls ) p
05 0l el Lol (25 8 Silae & 5y OT
Slslies (LT 5 51 0Ly 2alS™ ol 55 55 s Atrogin-1
Y ks s 5 Y byled IS s oS (P<0.05) ol
uinlf el 6&; wsjf sHlas Ll odbesls OLES
Sl sl by B s Atrogin-l o5 ol
oo S biles b o sdalin &S Hbolanssd s
Cel Wig o o SASTp S o A a3 b S
5 Fre e 4 S Atrogin-l o5 ol mi talS
S LT 5 50k 2l pl 5558 Glar s,

A Esl 35 s mman €9 jlable Bl o5 8 4

RNA 405 2 5l 2y S ) Hldis uomen ¢Sl
Sz sdsb 53 Db oBoms Low g odiz! S
YO /YA S 53 5 A (S o5l e gl YAL 5 Y9
Iy dsd 5 o5, G 5o 555 & 55 Y-V o
L sk ples 53 5 |5 dan )3 GAPDH 0 .l 0l
3 et sl o jiws 53 OTRNA 5 555 o s 8,
22 OT Como 8 ol @Y CDNA s 5 1 prund
1o yorl; LEDNA e oo b shatany 4855 8
3 g k8 ol PCR 2815 GAPDH 05 (ool
58T U5 655 PCR &Y prame 55585 5831 0,8 0L
g by @b i Yoo Wl S 8 e
Lo N led Ko 3 oS s S sdalie GAPDH
ol e ddosls QLS O
L AIOgIn-1 jiw Cows Aol (G cpl o
5 4 il RT-PCR 28715 0T coluastl slapml
o o3 &S 3BT U5 a5 S 0LY S ey
sy s Atrogin-1 4 by » (3L i 14Y WL &S s §

L pp 3L iz VAT Ll Ll Y 5yl S s s

AN

o L&A o x>0

S pede

oLt/ el



Ad

2 2 S by S g by O

Al s s 400045 800K

Atrogin-1 o35 obs g LT ;LT GRS

Calises glao s £ 538tr0GIN 05 Ol Slaks Ol oo dwlin ¥ Jo>>

3T Avv b5 8kae £ov by bilas Slow Wl 08

\/Vok  JAFED V/\ok . rrP V/YVE /540 Y/0E VR V/ oy /ysh 350k

(P<0.05) &l ylsbine 5T S| slize Y Lo b ba S5k 8,10

ssbOles (Cl siosls L ¥ 5 jlad S5 534S 5 sh e Bl 0y 8 4 s Atrogin-1 o5 ol
L;‘.A))Sb :\MYI ;)L«»:J Jg.‘»): ‘bfi'k.f“ OMU..A 4.{ ‘51_‘.:».:&}:.: Lg\.&g:*m; .&W% LS'LA‘:AM;‘ cjb
il 3 Bl 05 S H5LDL 5 U S el (g 5 A LDL s HDL 5 «J 2ulS Cos Jols Lol G

El Control group

Il Disease group
Bl Sport group

[%2]

© - . o
% 300 Bl Kkelussia odoratissima Dosage 400
g B kelussia odoratissima Dosage 800
°

(]

2]

3

$ 200+

2

°

c

[}

°

&

© 100+

£ T

0

8 I T

Q

i

°

o

o

om

IS 5 sl (B30 e slaes 8 53 65 5 LDL s HDL (s oy oS placti s slacas s I SO



5 Sl Goben 53 Sl Do & Ol ey LIS
3o b ser I e (B (ool Cpoen
S o dar g aslal 5o & el el Sl
5 o YoV dle 5 Gl sddaztls  oT A e
ArOgin-1 035 0ls 535 2 en s 055 (o p 4 OLKen
S S HS o pan oS Azils Hlebl OUT Lmsls
Fodea g alip) Ojsen Blw 515 G5 O)sen
la 5 50 )3 Atrogin-1 ,lstes [ials” Cobcla e w39,
G3AT 3 S 0sS pan b 0l Vit 5 5550
oolitul dhde (55T pea len b Bla I (G20 (Das
SR gy slaasl L oltatils ol mls S (1F) 5
o b S oylas & sl Ol @l:} 53 439 suman
&S 555 0 Bl a5 sy Atrogin-1 o5 ol tals
o sMe (P<0.05) 55 ,lslime (55T L 51 Ol Lials oyl
Solas S ol Ol Gl s o @B ) »
Jo GLS5 G o diS e A8 S
2 6AY 5 B ol 6, Ky el dads 552
LVl 5o O 5 Glasy 5 5 Gl gl
b Sl sy b S oS el BT o)
b Ly g 5 53 g sl sy 5 el
Lag s BT b S 6 ylae & dals bl 5 b eslizul
Cle 4 Yol o 3505 b slajss 55 o ledlls
ol G S & 55 polesS 5 IS S5 s
Sl el gy 4 0L 5 205 Y8 Jle s .(00)
b Al b e o Atrogin-1 05 Ol 5 &35,
s MURF-1 e Sads, 0F & sl ol
AT S e Sl YP S s 05 8 sAtrogin-1
wly Al (g lsle bty ot (6, S 03Il gy o Ak
Sl &5 ols Ol Tl e Al e 50 (VF) Sl
Bl sla i se ysAtrogin-1 o5 0l Jals el Wb S
S92 Fs Sl mB ol edle ke
Llgr S w0 S 5olas & 515 Ol Bl sl o se
3 6K o o 592 il SLS 5 mdls e w

Ol Sl Cel 5 Bl sl 53 6,8Y 5 b (o )len

5 SBios 035 33 s Dl Sl e & wl
Lo sS6 ol Ave 5 ¥ 5an b 5led 09,8 3 omen
;)L.A.G ‘:}‘i‘gs‘ odalie 4§ JJLQLQ.A sl 4:3\.1' UJAK
S5 ¢ SASI S e Ao 5ys b S 5
Fro 5o 4 Cwd Atrogin-1 05 ol i alS e
T I 510l el cpl 5 55s Ble g, s

(P<005)>}a )‘Jt&ﬁ dl:: °3Jf“'f‘:"."‘“j

S5 o § Som
Y e b g5yl ol &K a8 b S oS
S 2shp g GHSI AT Cool b B
Slacsl Cblem 5 sildnST sl sdas tals ol
ok sty sled GlacanT Ll 55 0l &S ple
OpltenS g, s AT s oS ) 25 el
st et 2 S 3 e o e 5 5o
Shs s 3l eslizal b AR LST Sl g 3
39 (%) njfsa b Y Ol a o olde 3
S 5 5h g0 Lol A3 550 Hltlu 55 oS5 ka0 ey S
coly ool 5 g il azals 3T s o U3 55N (gl ddl>
b Sl 5 S o Lkt 1) 5651 O 5T les
G 5 85 ol el a5 1. (V1) das a 2alS
D033 0l 93 B35 - ol S slas 31 (6, Ky 55 OT
35 3 o Dl S pn 4 B s OT
S hae I8 L s Atrogin-1 05 Ol ASS
S ke 313 0l 5 il Bl ol o
355 0 Bl sla 5 se )3 Atrogin-1 05 ol 2als el
(P<0.05) 55 ,lslme 53T L 51 Ol Jials ol &
Sylas 4 5ls 0L Blar sla i g 55, B e pl posdle
Ll GLS il Lo 4 Wi A8 0S5
2 6 AY 5 B ol 6Ky el s
K S s Sy el 158 Sy s,
IS o b (uslS) S S Ol
0F Oly Rl el Lusgh Oper SLS S
oo T Slalllas 53 Aol oy g0 53 5 35 5 e Atrogin-1

o LA o ddxo

S pede

oLt/ ad



)

= 2 eSS g Aoy obiosas Sl

s Sop ssbhien s GBS ple s s
2 Dliios s (5 31l LOT &y 5 035
PRI o olE 48 a0 DL 25T 55 55
o ol 255 g0 (B VB 2alST 5 05
Ave 59 L u»)lf Sl &S ols Ol SIS
5 Sedie Al o Ml o S ASTe S e
A Cams Fro 5o 4 S Atrogin-1 05 Ol Hlsbias
Ol po b Lo ign 03,5 S5 (s 1358 Bl 03 8
4 S [y Arogin-1 o5 ols Hlslas [ialS 55 L85,
ot 5 tbesdan SlaCas @l il Gl oy 8
Avr 593 bokisled gl fge 5o 1) Ol laf e M3
2l e 53 555 Wl kS0 ST 8 e
33 Slos s &S Olsea LS e ot T Slalllas
Bl e ool romen 5 Sl ol
Glacys gl 5 OMSie I canflls (lalus giloe
3,5 0 )bl s e a9 e Ol o0 2 b ol
)saj;jayo)‘_;j:,i‘ﬁ;\u\x:gdgbd\céjslxﬁ
S 3 0bL 53 s 0 Doy po 3 b A B S L

..J.;Zlf@I;;}?)L;)LATJ':JUT&\J{");JAﬁQ)

‘551.5).).5 9 K

5 Al eald)lS oL S a8 e ol
35 b s5T oKl hagh Cole Cules Cou
23 6 63l hea I OB Wy § Absip s 5 ol
Sl Shasn ol > 0 b sl
yls 1y sy S5 JlS kil

Sl 21
ol 03 ke 3l & WS e odlel OB A

.:)\u\.;)}?} 4&“.14/:

IR.IAU.SHK.REC.1399.050 : @1 w5~

o OLKen 5 &Kils YV L s .55 5 Atrogin-1 o
OUT mstls y lowiw 5 Atrogin=1 05 Ol o)
Col o Ses MURFL 5Atrogin-1 o3 ol & dzils lgb
Jeni JAS G b 5ISOL 35T 5l 6,8 s sl
il I8 51 Ol s Ol g e 53 (Slhomnle o s
S L3S 0l 0LKer 5 Sl YV b s (1Y)
4 Obke e ) @ (A S o 0353
5 HDL-C 2158l > (g)lslias gl ¢ gotid ola
G pan |y 35 Jgeme slagyls & Shley b awlis
Sllas plonil o 4B 8w OLT LS Llos S
S35 p ek OIS ST 31 6)Lys e SV b
4 M Ol S 5 b a8 S
El 4 ey LLOA) d) o e ©)5 0 ook s
b S oyl 8 CiE Olg o ez opl l edaT e
Gl gl ise p Atrogin-1 05 ol St L Wiy
Gl sy 53 Y 5 (B Soles 6, K
S W S bl o, Kea i KR LW WRSTRCPe-
53 Atrogin-1 lstae Jals Col S S o s
3 sS85 Do e b Olgs Yol 5 53,5 o ba b s
G351 e Sl b Bl 5l (S B (lae 55 2T
(18) 5 5 oslizal alas
5 buE el dejl SSUE G,
e 36855507 by St b s ) (Sladdanls
S35 B sbolen 4 1) S (el Oluely
sl 55 Jo o age ) (S bl €S o s e
Rl 5 Jsbe oS ) Ol 5l (Fs e
Ll ad il Gad e Glea LODIS Ol
35d o el 50 Atrogin- 1 Olgea S MAFDX
338 o Ol 5 5 Sl CMls 3 e sba
e @i e 5 BB 5 sbay (55T e iz 50 5
oFan o 03 RS S LIS e Lleds

L}.&‘).G Lv LJ';:)ﬂ LJ'-’~‘ u,:«{r.bj JL@.'::-‘ SMJQL&J



References

1.

10.

Eckel RH, Krauss RM. American Heart Association
call to action: obesity as a major risk factor for
coronary heart disease. Circulation 1998;97: 2099-
100. doi.10.1161/01.CIR.97.21.2099

Allender S, Scarborough P, Peto V, Rayner M,
Leal J, Luengofernandez R, et al. European
cardiovascular disease statistics. European Heart
Network2008;3: 11-35.

Samiee RF, Ziaee A, Qambarian A, Mirmiran P,
Momenan A, Azizi F. [Association between risk
factors of cardiovascular diseases and obesity
among Tehranian Women]. TLGSJ2012;2:1-20.
(Persian)

Pilote L, Dasgupta K, Guru V, Humphries KH,
Mcgrath J, Norris C, et al. A comprehensive
view of sex-specific issues related to
cardiovascular disease. CMAJ2007;176: 1-44.
doi.10.1503/cmaj.051455

Perl A. Mtor activation is a biomarker and a central
pathway to autoimmune disorders, cancer, obesity,
and aging. Ann Newyork Acad Sci 2015;1346: 33.
doi.10.1111/nyas.12756

Milan G, Romanello V, Pescatore F, Armani A, Paik
JH, Frasson L, et al. Regulation of autophagy and the
ubiquitin  proteasome system by the foxo
transcriptional network during muscle atrophy.
Nature Com2015;6: 6670. doi.10.1038/ncomms7670
Martins R, Lithgow GJ, Link W. Long live foxo
unraveling the role of foxo proteins in aging and
longevity. Ag Cell 2016;15: 196-207.  doi.
10.1111/acel.12427

Bodine SC, Latres E, Baumhueter S, Lai VKM,
Nunez L, Clarke BA, et al. ldentification of
ubiquitin  ligases  required  for  skeletal
muscle. Atroph Sci 2001;294: 1704-8. doi.
10.1126/science.1065874

Tsi D, Das N, Tan B. Effects of aqueous celery
Apium graveolens extract on lipid parameters of
rats fed a high fat diet. Plant Med1995;61: 18-21.
d0i.10.1055/s-2006-957990

Kaouadjii M. Nouveaa glycoside befphtalid
chezgentiona pedicellata. J Nat Prod. 1986;49:
872-87.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ferreira AC, Neto JC, Silva AC, Kuster RM,
Carvalho DP. Inhibition of thyroid peroxidase by
Myrcia uniflora flavonoids. Chem Res Toxicol
2006;19: 351-5. doi.org/10.1021/tx0501684
Rychlik W. Oligo 7 primer analysis software PCR
Primer design. 2 ™ ed. Springer Publication.
2007;P. 35-59. doi.10.1007/978-1-59745-528-2_2
Rahimi Z, Salehi M, Dousti A. [CCL2
polymorphism in drug resistant and drug-
responsive patients with epilepsy in Isfahan Iran].
Med Lab J 2017;11: 30-4. (Persian)

Jin B, Li YP. Curcumin prevents
lipopolysaccharide induced atrogin  1/MAFbx
upregulation and muscle mass loss. J Cell
Biochem?2007;100: 960-9. doi.10.1002/jch.21060
Ramezani M, Nasri S, Yassa N. Study of anti
inflammatory effect of aqueous and hexane
extract of Apium graveolens L. in Mice.
Iranian J Med Arom Plants 2009;24: 437-43.
doi.cabdirect/abstract/20093145047

Zanchi NE, Siqueirafilho MA, Lira FS, Rosa JC,
Yamashita AS, Oliveira CR, et al. Chronic
resistance training decreases MuRF1 and Atroginl
gene expression but does not modify Ak and GSK-
3B and p70S6K levels in Rats. European J Appl
Physiol 2009;106: 415-23. doi.10.1007/s00421-
009-1033-6

Dang K, Li YZ, Gong LC, Xue W, Wang HP,
Goswami N, et al. Stable atroginl and murfl gene
expression is involved in the protective mechanism
in soleus muscle of hibernating daurian ground
squirrels Spermophilus dauricus. Biology Open
2016;5: 62-71. doi. 10.1242/bi0.015776

Kafeshani M, Mirhosseini M, Momeni A, Rabiei
R, Rafieiankopaei M. Impact of Kelussia
odoratissima mozaffarian lipid profile and fasting
blood sugar in hyperlipidemia patients. J
Nephropharmacol2017;6: 9.

Hoseini A. [The effect of eight weeks of curcumin
supplementation on the expression of Some
regulatory genes of atrophic processes in the heart
tissue of fatty adult fatty Rats]. J Fasa Uni Med Sci
2019;9: 1425-32. (Persian).

Ay

Rl BRI

]

S pede

oLt/ ad


https://doi.org/10.1161/01.CIR.97.21.2099
https://dx.doi.org/10.1111%2Fnyas.12756
https://doi.org/10.1111/acel.12427
https://doi.org/10.1111/acel.12427
https://doi.org/10.1126/science.1065874
https://doi.org/10.1126/science.1065874
https://doi.org/10.1021/tx0501684
https://doi.org/10.1002/jcb.21060
https://doi.org/10.1242/bio.015776

