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ABSTRACT

Background and Aim: The FoxO; gene is a substantial regulator of cellular metabolism in heart tissue.
Therefore, the present study aimed to investigate the effect of Kelussia extract and exercise on FoxO,
expression in cardiac tissue.

Materials and Methods: In the present study, A total of 30 adult male Wistar rats weighing 180 to 200 g
were selected and divided into five groups of control, negative control, a group of obese rats with exercise
(rats became obese in 6 weeks and were trained 5 days a week for one hour and the extract was given to
them for 6 weeks) and two treatment groups with doses of 400 and 800 mg/Kg of Kelussia extract.
Molecular tests were performed on the hearts of 30 rats using Real-Time RT PCR. Finally, Statistical
analysis of results was performed by SPSS software and ANOVA TEST with a significance level of P<0.05.

Results: Kelussia extract at doses of 400 and 800 mg/kg can significantly reduce FoxO, expression level
(0.61 £ 0.14) and (0.70 + 0.25), respectively, compared to the obese group (P<0.05). Also, in the group of
rats with exercise, gene expression was significantly reduced compared to that of the obese group (0.54
0.13). Furthermore, the results of biochemical tests confirmed the reduction of cholesterol, sugar, LDL, and
triglyceride in the hearts of obese rats treated with 400 and 800 mg/kg of Kelussia.

Conclusion: Exercise as well as Kelussia extract can reduce FoxO, expression level and, could be used as a
therapeutic target in heart disease if confirmed in further studies.

Keywords: FoxO; gene, Heart tissue, Kelussia Odaratissma Mozaff, Obesity

Citation: Zandian F, Sazegar H. [Comparison of the effect of exercise with Kelussia Odaratissma Mozaff on
FoxO1 Expression level in cardiac tissue of obese rats]. J Birjand Univ Med Sci. 2021; 28(3): 279-288.
[Persian]

DOI http://doi.org/10.32592/JBirjandUnivMedSci.2021.28.3.106

Received: December 10, 2020 Accepted: September 15, 2021

! Department of Biology, Science Faculty, Shahrekord Branch, Islamic Azad University, Shahrekord, Iran
2 Biotechnology Research center, Department of Biology, Science Faculty, Shahrekord Branch, Islamic Azad University,
Shahrekord, Iran

*Corresponding author: Biotechnology Research center, Department of Biology, Science Faculty, Shahrekord Branch, Islamic
Azad University, Shahrekord, Iran

Tel: +989177121993 Fax: +98383361000 E-mail: hoseinsazgar@yahoo.com

279


https://orcid.org/0000-0003-2324-7439
https://orcid.org/0000-0003-2324-7439

e Juol Yo

S0 S ige B 8L 18 FOXO o5 ol 33 (B9 md 5 b (o 59 Ol pod 31 dwnslio

NS>

Bl oy Geis cpl 5l Gam W] e Hled 4 B il 0 Joho peadgplio pie 0aiiS pudas FOXOL (5 13 g dine
il (Boye 8l 3 FOXOL 1 ol p (535 5 (255 085 oS ojlae

09,5 @y 4 9 N8 QI Yl A3 5l S Yo BAA 50 b Al 5 ol g o Yo ol i ) 1o by,
S Gde 4y g ldn 5 o) B g BAD Bl diin £y &) (o85)9 Sliz el bolyen Bl sladge 09,5 S ite J S (S8
085 olas p)SokSTp)S Juo Are g ¥er jo3 L Lo 09,5 93 9 (45 03l ojliac dtin £ ke 4y g S 03> (pjeT sl
3l coles > b plost Real Time RT PCR oSSt S L (hgo o Yo B bl g9y 0 (Jo¥g0 (slocions (60 s
A ab)S L 3 P<ofod o)l gxe pdaw A plool lmodls duslio Ly ANOVA (4051 5 SPSS Jlséla 5

£ 1Y) iy 4 FOXOL 5 plo pSada (ials el pSskSlp S bo Are g ¥er 3 b (sS85 o)l Haaidly
oials FOXOL (5 oo g (o859 ©layed 09)5 3 wizmen (P</00) 0d 3l 09)5 & Cas (+/V+ 2 +/V0) 5 (+/7)
8 o Jgyuals gloygiS B ialS (olewdon acus gols 503 (g JI (/0¥ E NAT) culls 5l 09,5 4 Cunas ()3 5ine
Ol 1y S pSelSTp S o Aee g Fer o3 bosd o (slas o 3l slabge ol il o |y b pudlSis i 5 LDL
(P<-/-0) 3l

2 b Syse 3 9 298 FOXOL 5 ole (il el atliie (rd)S o)las cuizman 5 (o)) Slizyad 165 40
Al gplas (B glew 50 Sloyd Bua S lgie a4 Slg5 o yidiy Silelllas

Bl ( 2S wd)S s bl FOXOL 5 :gualS slojly
PAA-PYRAEIPA () E - o xiom py (S pole o8l ale dlone

ILERVEY 20 o K- F5V) [ o S VAR VA gURE Tt PEY

o] 55 e ooVl 315 lSetils 02,8 e 15Ty el pole 01l ¢ sl e 0,5
Sl 5 s e sl 31 olSils 2,8 e 15Ty el psle oISt ol s 09 o5 5I5iSTos i 350 |

: - 8 .ns as I AR N T A RN P . K
Ol 055 18 3,5 o ool 315 SR ey pile 01K skt oy 095 65 I5iSTgns i 5 5o 2 giuno BNkamny 8
5,8 s oMol 3131 olKuksly =ty =58y 2y 0

hoseinsazgar@yah00.com : Sy Sl o SYAYYEY - oo i ples SANVYAYNAAY : als

YA-



1€ 5l ¥ o )leds FA 5,93

iz Sy pole s&Ss ole dloro

Oponen S oo Wl 8 pouliguil g laded o 355 Sl
92> 3Bl g oyl 4 Foly Glwgtegn (Gl > (ore B
cdld g 0 MBS Gl ol ol s oSl 9 cobs )
Orgaodly9ind wile on 5 5l L slaanld buwg FOXOL
el (0 05x S 9 (b Aol (gD joSUS ¢y g Mo
#6 FOXOL (o0,8les o Shy p diwn 0B 5 395 o
FOXOL by edss o > cbaSibe ool .0)L%
Copiy 4 by gbanld olls 4 e W
o 3l S 0 JUb K9, 9 (Bope g B slags)len
» FOXOL ous alzwly JSK& 048 cdl coms ¢ Sl
5 ol b, Sl mals b o slus] Ko Kuls 5T clacsH
s sSB3 3bx) 5 e (V) ool ol e s (gile Jlub
Slag)ly & e Linl S olesd (glagyly 0 puS eolaiwl o
Sl )l cals cle o el a Bl sl ials LS
Olye 4 (LS Glagyls il 3 (a9)ls Cuglie jor 5 bag)ls
o 285 )3 dag 2y90 (Sl LBl (9 9 el e
Sygo 4 45 Klodgs lag s coges wlio | (S adinen ylalS ]
IR oy ok 350 (lrards sloodjglp JSS 4 b i
Kelussia e pb L 258 ud)S olS (VY) 85,5 o
o3yl 4 Kelussiae ,..> jl odoratissima Mozoffarian
WY Oi Job yiShs 5 035 dllw 93 olS opl .l b i
Ao gigMd dgng e & oS Cuwl JlalS dlas I (ud)S ol yie
S 5l caols ol bog o)y SlasT s cusls (j 5
085 3 dgr9e Grangisd S e 55k Sl sla ),
ol 33 el olad JSS b 4 g w9551 238 4
Cuol 00l ol L8 Sladllas .yl g5 b g @y slodg,
g o Syl Sl puedglio Jlee carge Sugighe ol &S
cel doggs Jlsle )3 (wSe)aad 09)S 392y (iven
cpl il g il analy ojl i3y aogigMe (oby adls 45 39
by ol 5 055 e 205 |y 3] 50 el Sl oo
Sog S il b olS pl 10 2e3 50 dawl S8 amd o il

S ool Gl g o s 5 el sk O

YA

4020
5 Sy Jole e lpie 4 (Bope 9 B sslen
5 Sre dlge jlaop Fr aS 5y d 098 0 guine L3 )3y
g Cawl odb plaid] 3 @ ) Gl 2 Veor Jlo 0y
e V) My 2opd Y 4 VoY Sl b 3ed o smsie
9 B alon 4 Mo (hlow 3 g Sye 9 2)les Lol
oSl ol Jls 4 g Sg)lSulgsl SM (Sl (Bgye
Sl olon (255 5a,Suly sl sl (e w35
b joy 4 prie Colid 3 & Sl g2 xS Sl 3 (peje
(36 8 e plos Loy (Y F) 390 (Bgpe 90ld o)l
sy J| (86 GujlSly gl el (659, B9y 59 Sly 5T 5
sl B 00iS 405 4T 09 ;> S g LDL Jg s
(o dhas b L cwlie g8 by Rl Gl 4 at
A Bl By (0 ,5) Wm0 Fy BB A b g ales cnl
o3l 5 i S (ol 3l 3 b W)y 59, 0Slg 5T 4 Sy olaxil
e o)k 4 WS Bpae |y K03 clagay 9 Jy S
o @blie S lbue Sbypd posbiohl pj > Jgyds o3
ooy 2ol 4 b SOl @yl 4 WS (e gy
A) 2535 oo inndS s3ria Ay Ll 5 08 a s Jg s
Opedie 3l (S5 ol (sl b 48 a8 o Aol anlgd (V
ot 5 oS 35 i sln RNA 5 (gt 23] DNA
b o8 Jlb b a8 a8 o (53 S (60l il 5 Bty 0
cals o oot 1) o) ol Olge Jele ol Sl
Sy S 2 g ol i 4 i oS J5Sge oS
bl ) sl (5y900 i (Slopy syl dngi (gl 255 0
ol Jl> 4 5 2950 £955 (8L ] 4 JUlignl Y Gl
ool cpeie Cledl ams (0 Wil o e Sy o)lged ;0 anud
Someg s Sml g (xS (Sib 4 e Nlge & 2980
Sloxlp ysb & oelpd chai > Sl i 81 290
The O subfamily of ) FOXO1 .(3 ,V+) casl sads 4l

sl pin ) Johe padgplio pae 0uiS oudais (forkhead
Slapme 5 Sladats p3 ol 3 & 3 252y 5 dles



OlSea 9 0L 3l j 9

....... 23 FOXOL 05 0l 0 5295 ud S b (sidjyg Ol yoi 1 duulio

Loy & Jols o wmope JSis J )8 095 1y gl 098
g e BB g Cpp 2l @) Gen) b i
bl (8559 Sl o
g s sk Gl slagis) hie S5 e 098 VY
b oo 0y B ol oSl (58559 Lz o3
msbe v jgr ouiS il sly slaige |y pgw 095 Y
B30 JoSi (wolS 0)lac p S 5kSTp S
Ao jgo oaiS il gl (hse b ol ooz 095 v
A8lioe oglS 0)las p S 5lSTe S e
52y Dliaped b olyar 3l slagige Jold piy 05V
bl e oslS oyl sl 13
Oyl b Sllgs Blad (g0)55 b (b g (sx0g)S I g
@ e 2wy Jlol b olilofl (o)l Joe cagh, 9
llge loss diin i I g 9 45 £98 aalllas 3)90 (5o 095
olas slas dagdse iy GRIB Sl Gliebl 5 C2p (S L
09,5 (polul g dtn (D e &y (08559 Ol e g (glS
o i w5y 4 Cudd 1S5 4 PV 10, les] ok plos]
Jsol o 3,8 L5 4 aalllas 3y90 llges sl Linlej] bl b
15,8 bl Jalye plas 55 alSiylofi cllses | S 5MG!

o5 0)las and
i oSl (SapelS ppmasie J i b oS
i Sl w5 (VA egylya dae L) onis 2wl 3,5 o
P O Lo 9 35 g1 (B Clowl by 005 SS (clacion
Slojlailay w03, bglsee imio Joyd Ve bl S jog0 oyl 5
3 g bl olS (59, U JSU 5 098 oy JSUIL JolS )39y o5
o &S Slojlas Guw oAb 0 e Blo 2l cele O
&9, &5 Rotary olfews b bl o cand & Slo 1 I e
Ly Jlossl baylys olSiwd 393 ¢ asliS o5 slo asyd ¥o clod
b ojlas SBl jlade coles 5o g 40,5 Ll S o b
Sygo 4 g el Cawd 4 cwlio s S bl 35 >

A) 15 00l Loy & 5158

Cowl 04D 013 (B )5 w2y oS glaeg)S ) Sl
(¥-15)
el 2 8 QI @) g9 9 0jorel (SN oged 4 a2 L
by conl by ladgh cund 5 Cjp Dlge Spae G @ (nio
Sew ol @ 0 & ol el Hlan Cucnl Bl
B 02)lss Emed g Cwl 035 Iy (g JB 9nd (S
2 olesd glagyhy & Caws LS slagyly &5 g1
Ol 2 (8109 9 (285 8)S olS oylas S1 gy & adlllae ()

e Bore il ;> FOXOL

G (9
L) (19559 9 (13,5 Bl «5xiu09)S canlllas £9i

Sopo & Oledbl (gyghS hgy GBS el 2
b ks S5 Al 5 &y o Yo g 09 loanlie — Rl
LSis psle oSy llgs &Y pS Yoo B OA- s
VY okl bylps ps aBislejl cllgs b gyl )5 5,8 50
Cels VWY 5 oldyy celo VY JSw 5 08 5l a2 YO U
oopase gl b (9,0 )ikl 5 (B (glis 5 ST L (S0
oy aoldl 55 60l (6 )5 3,8 o dnly oMol Sl31 oKl
win £ Do (U8 09)5 plaie 4 (9o b s sl 4)
TN g wSen YO (o AOA Jeld &S YL o b
lol a8 sl 5 4 oY LB0d Gl 0 2,5 2 Ol S
P V0 g JgydS p)S Ve Ly Shge 00d )39y STygs oS Y5O
IV G g 0dd (uSen Sl oeling )5 Fr g (55
2 g odge ALl LIS s /Y g yeSwe /) pisie DL
iy o103 Argds g 15 e 51 b o T oy coles
4 o 9 pglie 2 08D G g S St Sose & 0
Bpae odbol g i (61150 S 5 SuiS gl> )0 g,y dw ke
wegase Jrod5 jl (18555 Sluyed lp eoren (V) A5 e,
45 win ) o) B balge o5 A5 esliiel Sge (ol el L)
ShinogyS )5 I8 ol (g5 3 jgy 2 2 Cele Sy G

25 el ) el 5 4 Sllges

YAY



\\c"}y"li_d"b)lu‘l'qua),) &mé&){f’lﬁbml)&w
3BT J5 5 ool ol 5l eslitel b ] (&S 5 (05 (o) Tl 55l g (§ 55 Hig0d 9 ookt

lojl o0 BSG a5 oolitl b o 23,5 plosl asyy
adllas 3,90 o5 syt gl 5 45 sl (YT4500) cDNA
2 oSl S yb by Giagh cpl 5> odlatul 3y90 (slajesl
b ol Primer 3D 58l oy by o o5 Jlg el

03ygl V Jodo 50 aios pl > ool dyge Jlg 3,5 e

Cw) 005

3 oslizal b by « 515 bl o (6l oy (o 3

b plomil (g pSdiged 9 b (o 89,15
5 e B 51 el /0 )3 +/0 dlal 4 Ko g8 (ladalad
Asedly 1,8 RNA later po) Lo G (ggls V0 Gyanl 0950
odlitwl b RNA say als o (5 05 a8)T 55 195 dged yuidmed

coles 3 g W gzlysal (el colo) bl s bSS cuS l

g3 ol pd 03wl 550 (s poslyy - Jous

O3 Lod ol
FoxO1-F
GTCCCTACACAGCAAGTTTATTCG3  sroC  yar bp
FoxO1-R 5'- TTGCCCGGACTGGAGAGATG -3°
GAPDH-F 5'- TGATTCTACCCACGGCAAGTTC-
' 5°C  y..bp
GAPDH-R 5" -CGCTCCTGGAAGATGGTGATG-3'

oS Lo yshaie 4 (Corbett rotor gene 6000 oK)
5SS L'),{I ralqd\ d]).g A5 eali! a3 0550 sla i olo daw
Cal S5 4 p3Y s oolitul (lojl 5uesliss) SYBR Green
S Sly S elyen g 1SS 93 g 4 )l A
~AACT . o j
g dwle Sl (S8 Gjgo 0f b slp e
E—ﬂ.ﬂ.t:T ’ .
Al Jge b JyS diged & Comd Ban ) oo
A=YY) a5

2 borign BCwS

Eoy

B Jg S cund Jold Simod cnl (plesdsn lacws

sl 01 4313y W] s 4 el 53 oS 5gs LDL § HDL

AULO ) ;501551 olSiwd bawgs o y50UT551 ooy b clilesl ol
AS el (W) jgu8” csle Analyser BT 3000plus

YAY

RT-PCR &S6sG
odlitwl PCR SsS 51 CONA s Como (awyp Ca>
PCR Master ,ug,See Ve PCR SisS pbl (ly s
layaalyy 3PS e 1 s S o/ (Lojl jipesls) Mix
Ng/ ) CDNA &ges yulg,Suo V (Opmol/ pL) cuiSy 4 )
5 st (s o T L) 55,0 Vo olas on 5 Y0 L
A0 sled pd adol (gilu bz sled daliyy b deldl o i bl
a0 AW gl j Cuipwly @addy 0 ue 4 oS ke sy
colio slod ;5 o) S3lel Jlasl (glp cadl Yo Code & 31,5 koo
4y 0A GAPDH 5 4l PCR plsl (gl b (i)
31)S ol da )0 VY (glod 53 Lauy cal Ve o 4y (0 01,8 5l
A8 ol dayd VY slod o sl il Jish 9 asl Ve de &
V58T J5 ) caleg 3 9 b plosl iSS aldy Ve e g

43)5 plosl 5989 Sl o>

Real Time — RTPCR Sus
Real Time —RT gPCR S 1 suss ol o



OlSea 9 0L 3l j 9

....... 23 FOXOL 05 0l 0 5295 ud S b (sidjyg Ol yoi 1 duulio

ors 039l adlllan lunl atan £ 55 b g (59 ¥ Jgia

oylac Jlas oy 5l B byl 59 il 8l odimy oLis a5 ol
Vobges 3 &S pobplen A3l (oo o8y Sliyed g eslS
@2 )y jloslitel pae s 4 J5US 09,5 53 398 o0 oanlie
(P=2/V3) 0392 52l (ooyp 350 0395 Jsbo ) (s Sl
JB B Cpn 2l wy Wb byt S Jby
Cuol oads Dbyl aan £ 5l g b jhge (Sig wSibe O k>
Lo sse )iy syt J Jol @l & a2 b ulple ((P=-/- 1)
3 ol olilel bl iy gz £ 0)0 Sy Jbo o

g0 Juols ligebl (Bl & oyl (oDl 5 W bse (59 el

Wodls Jolod g 42525 89,

SPSS 38l g il eliel b uios el cslmosls (gylel U
S50 Jop @ig 3l lmodls o bl s plogl VY 4w
09031 b g (ANOVA) sl S, uily)ly 56T g, b ing,
oo S o wlis sad oLl post test LSD .bx
A5 1l I ine P<+/40 b Gilises

M OlbsMe
L 0,8 s al)‘T ol EW) aeS o G oyl
ol 0l y cogas & IRIAU.SHK.REC.1399.052

aBd 5 )3 B yige (959 -F Jg

i e I Py &i2 Pyd Aa» Jgl «xa2 09 ke
\AF £ Sy VAD £ SIY V- £ VY WS £ 51\ WYEVY WM ESA et ity 8 S clahge
YV £V YAy £y R VWYY VWEAY VWALV G iy S s bge

Sl ol @l imen 9 RNA Cislie cutS saimdy i
OF layeslys il edlizwl L RT-PCR 1 L ladiges 5989 xSl
2 b pbool CONA jiiw Como (awyp jskaie 4 a5 g balls
Sb 292y i el &5 Hoboplan D950 odalie Vg
RNA (ladiges ] CDNA i covo saimd olis Y-+ bp

Al e

| 7203 =

100 bp => <=200 bp

CDNA jiiw Cowo agli =) pgua

500
/7, Control #iTreatment
— PVa=000l
400
z PVa=01 ————
5 300 - PVa=0s ]
] .
S 0l L B
St
_E 2007 o g et
g
100
o LA VA i i A.I.I.II.I.E i
Week-1 ~ Week-2 Week-3 Weekd  Week-5 Week-6
Time Period

G 3 anlllae 33590 (S g0 (359 Ol yedS (owy =) I3

Sl £ 0y9d

S Cono g RNA & byipe S 5 oo @l
cDNA

ol gl el <LRNA S ey B cpl g
o/A S TRNA 5 YA S TRNA &A s IRNA slasl osalis

YAY



sWog)S ;3 FOXOL (5 by @l lime dmlio - Jou
s

w39

Aevojlas Feooilac pu W Gl 09,5

L J0F £ </\YP

Ve sy Nyt ./eaD

WA Ly

3

Blood factors in control and diseased Wistar rats

Sy hgme bl MBI wglite Y Bgp b pSike @D
(P<0.05)

stbonign (SBCw gl

) zuls 4ol j3 a8 5 b pualS 5 9 LDL g HDL s

uu.!blf dw%; dhb&w» CJL’D )i.:.) S )| Ll ol b.))9]
Yoo oo bodd Hlaw ooy jo Gl o joge A3 1) lnygisTls

28 2051y S o SsksSlp S Lo
9 ¥or 590 bl 5 (o859 095 3 g il SRl Bla 0g)5
wl ials b yusBis)5 9 LDL i (s sloygslé A

P oSTpS e ¥ov jod b (255 (1855 o)las (pimen
A g3 & Cand FOXOL 5 ooy ialS el Wl oo

095 4 Cammd (5lol H35 51 o il ol g 098 Bla slacs 5
(P<+/+0) 295 Jbolize 5l>

Em Control group

Bl obesity group

Bl Sport group

Bl kelussia odoratissima Dosage gog
mm kelussia odoratissima Dosage 400

(%]

=

=
1

200+

100 - - o

9 HDL 3 ‘J”MS ‘sg.w%a Shiws al:‘ -y )‘b,«ﬁ
9 Bl o ojy9 (o yS b sl (5095 45 S5 9 LDL
203 (P<0.05) jls iz (s lol M) st g 3¢ o] 408

YAD

FOXO1 5 5w (o)
obais] cloyesly b FOXOL jiw como sl jglate 4
B obl 5w s el RT-PCR sy FOXOL 5
iz VAT b &5 b 0 5,81 5 (59, Y guazes 5599955
oly LS 5 BL Y s ;5 45" w oyd FOXOL & by ye (550

Ll 0l

B b —— RT\ TV

Saly 5, b A Saly JFOXOL (5 jiw Como dwli Y pguas
FOXO1 5 s5b <da 1Y 8L C Sals g e J 5B

& ol WUl

085 9 hhpg Sluyed Sl gwpp Sl Sl SiRgR
3k e slagtse b8 il » FOXOL 5 plo » (255
L real time RT-PCR _5q, 4 o5 ol 5l Jeols (sloodls
&) sxe daw ¢ T-test independent (¢ Lol 9051 5l ool
W) Pbo‘ P<./.a

Voo 5o b (sS85 ojlias o5 b (Ui gold (ow)y
FOXOL 5 ol oz SilS by Sy oo 53185 oo
+ -/voab) sl clacs, 0 Aee 5o 4 cuns (/5) £ <NED)
ool S5 5l Sl ol 45 055 Gl 09)5 4y S (/Y-
sBag Slaped b aise 09)5 )3 Gwozen (P</00) 351 )blise
oS (+10F £ -\YD) aly Bl 05)5 4 Cumd |y 05 ol Sl

ol o 00ly LI Y Jgda o



OlSea 9 0L 3l j 9

....... 23 FOXOL 05 0l 0 5295 ud S b (sidjyg Ol yoi 1 duulio

Wl 1) (2 laoriS fasi gaw cudly Ghjy9 b oSy
ol il Ken 5 Wang ((vY) aus wlas MRNA PCSK9
Sop slgise » cpn @l m)) Grae 5 ab
9 3905 bl 59,080l4,51 Sprague—Dawley sl skl
5ol p5e ool 4 Polygonum capitatum olS o,lac
sloogS > 1y e hlgp cudly Cuslatngigdle odlgils
il 1) as cdl ) okl slayesh by 9wy il e
chb ol a8 b ol ul)Ken o Burke (v¥) aas
] (Bl diej > ol Gloy b Wlge dngidld
o (V0) wil il (Bgpe (B slag)lon 5 Sdgilio 3)Skes
el b8 oslac Sl Cosl guen bo @S b 3u0 (pl @l
Slopack .5 sl Bl als' ol Jbis 4 5 0 ole G2l
doldy |, FOXOL 15 ol (silgn (08 dudy S oK
i 2tlejl glimo (loige 3 1) (55l celu Y
el ¥ s o FOXOL 55, o 0l iol381 (615 e
oLl SleMb! oyl .l Sl ol iz e & el 5
oyes Al G ol wluds > FOXOL 5 ol o5 uS o
cow Gials 4 cae Yk eliie] @l pes Bl tul o ]3]
4 mplae opl Dgdioe dx 4 e clulx I FOXOL (5,
o Uil e (Vg eliul @lyped 4 sl o o Gy LtalS
ol 395 (65038l FOXOL 55 oo 31 o> 5y ol 51 A8 o
O il 4 ode GYVsb cloyer oS Wl aST basl
5 Sanchez .(v#) s 0 yome FOXOL (555, (60,8es
Ol a (galinal o ped dnda S &5 wsly LI e
pre bge Sl alae )3 FOXOL lo 5 09 s e
oals 4 Gae SYeb  eliiwl Glspes a5 Jb 3¢ 2d e
Guios oS jeblen S salgs e FOXOL oy jblise
b o3 ol als agbge )3 (559 090 Sl w38 pol>
4 FOXOL el e a5 sisly )bl cpiomen bayl sl
olitol Olojed & Fwol » oMae pls] cusyl )il
5 FOX (e oy &0 olSan 5 FoUR (YY) 59550 i
5T Gl b gl b)) g a9, )Ml (sloginw)” )5 STIP-1

W)

&l 2 & 2l ) £ 9 0jgpel (SN 09ed 4 25 L
by Conl by ladgh cund g 2 Dlge Spae G @ (inio
S ol @m0 & olid Cdal (gilen Coenl cols
B 02)lss Emed g Cul 035 My (g JB Eond (S
2 )l olewd lag)h 4 cuns alS (glagls a5 58
9L oS 65 oflae o S5 S ol oy el
05 Ok pSeis i8S el slgia pSkSlp S ke T
BB 09,5 A s Bl> oy ;3 Aee 593 4 caws FOXOL
09,5 )3 (et 351 Jolixe (ylol L5 5l ol Sl ol oS 50
Bl 09,5 4 Cud |y (5 Ol NS (o85)9 Slia el b by iga
Ol plesdsn lacws @5 K> gw ety
Foo 590 b oosd Ll sy o 1) Ja 5y (slaygSTl
et s 4 ) > 55 b 85 53kl S e
2 Gl 0ad i3yl 0l plol 3y50 cpl > & Sladss
ol bl 2o Sl gy & Ghler 5 Glasy Yoot Jl
G555 3 ey bl Uy S el (L))l e iy ()8
aw & NMRI SIS 5 sla ige s oslitwl b5 bwg Jige
PSS i (255 9 (e JyES qpgjlie 1555 Cute S 09
Bee g ¥eo W Fee Ve lajed (0295 09)5 slagbge 4
o8 i 3553 oo 4 S il 0 TS 1 5 ke
sl el okl as ploas oh s mls s
Mgine S5 4 Cmd S35 o 0las ¥+ - b Y- -mg/Kg
oybas g )l (g)b gme BMB] ailie 155y 4 Cund 5 Cunl
3 odel Cowds 4 @l b gl opl 45 s 93 4 dtuly b S
AL o> 3o oS (nl 2 &S 12 39 gued Sl (30
655 slogl Gl b S oyl sl o ol sy 2 s yblixe
v s 4 Ylaisl oS canl by clojed 55 o> ool Ao
9 sblee (V) Cunl ()5 &l )3 (p)legS” 5 2l caSgigM
039) Sl y (lIS JTL (2gS ()8 &5 0l s e
5 Garelnabi (V) cuwl Sl aos Lol b S)p

2 Bingeds Bras 5 ilsr )9 S b L il Sen

YAS



1€ 5l ¥ o )leds FA 5,93

iz Sy pole s&Ss ole dloro

ol s 4 Wlg e 2SS ojlas &S ol LS
Sy 2 Y g B hlan l gpRda el busgds
OF Ole el el adgd (il Jd> 4 (185 9 298 3l
@ g e odm Olllhe > aol ©jge 45 5 298 0 FOXO1

Al zylae (Bl g (B gyl 0 Slopy Bua S lgie

K g g

ol&uisly jo wdy)l awolidyl8 Aol bl 5l adyS s yiaes oyl
3345 (o131 ples 3l aliwy s g Cawl 3,5 s anly oMl Sl

Do (6 Sl dilarons Bxiloy ()b Gimgs (pl plos]

Sl Sl
2 28l 2LaS g8 gum 4 Wb o pMel dlie B aiw g

) gy pSb ingh

FOXE-1 ol YU zolaw Ssly )LQ‘.BI Lmdi .J.:J.&b)g: Ol)LQ..A.J.
BLEl S seg 555 ojul L PTC 5 STIP-1

(YA) cool bLs)l > ol o

S 5 domd
Slgs o FoxO1 ol s o B0 Sl olols
5 B lags)lon iyt 4 byye sl ololis 4 e
8l 055 9 Sl yrne dile SH Al Jbb K 9 (Bgpe
ool &8 amo e LS (RS 88 (59) p By Bk I gd
53980 (8 OYMB] il (izmed 5 (g (B sl ol
DRl sl (reS b5 o)las &S ol i Sl s gl
J ok g2l ol g 35800 3l slagise > FOXOL 15 ol

Gl clagbse o) p @lE S0 g oline o)lol s

&b

1- Vogelmeier CF, Criner GJ, Martinez FJ, Anzueto A, Barnes PJ, Bourbeau J, et al. Global strategy for the diagnosis,

management, and prevention of chronic obstructive lung disease 2017 report. GOLD executive summary. Am J
Respir Crit Care Med. 2017; 195(5): 557-82. DOI: 10.1164/rccm.201701-0218PP

2- Santilli F, D'Ardes D, Davi G. Oxidative stress in chronic vascular disease: from prediction to prevention. Vascul

3-

Pharmacol. 2015; 74: 23-37. DOI: 10.1016/j.vph.2015.09.003

Dighe S, Zhao J, Steffen L, Mares J, Meuer SM, Klein BE, et al. Diet patterns and the incidence of age-related
macular degeneration in the Atherosclerosis Risk in Communities (ARIC) study. Br J Ophthalmol. 2020; 104(8):
1070-1076. DOI: 10.1136/bjophthalmol-2019-314813

Fava C, Montagnana M. Atherosclerosis is an inflammatory disease which lacks a common anti-inflammatory
therapy: how human genetics can help to this issue. A narrative review. Front. Pharmacol. 2018; 9: 55. DOI:
10.3389/fphar.2018.00055

Forstermann U, Xia N, Li H. Roles of vascular oxidative stress and nitric oxide in the pathogenesis of
atherosclerosis. Circ Res. 2017; 120(4): 713-35. DOI: 10.1161/CIRCRESAHA.116.309326

Ahotupa M. Oxidized lipoprotein lipids and atherosclerosis. Free Radic Res. 2017; 51(4): 439-47.

DOI: 10.1080/10715762.2017.1319944

Laclaustra M, Casasnovas JA, Fernandez-Ortiz A, Fuster V, Ledn-Latre M, Jiménez-Borreguero LJ, et al. Femoral
and carotid subclinical atherosclerosis association with risk factors and coronary calcium: the AWHS study. J Am
Coll Cardiol. 2016; 67(11): 1263-74. DOI: 10.1016/j.jacc.2015.12.056

8- Hall JE. Guyton and Hall textbook of medical physiology e-Book: Elsevier Health Sciences; 2010; 1(5): 5-8. Link
9- Xu S, Pelisek J, Jin ZG. Atherosclerosis is an epigenetic disease. Trends Endocrinol Metab. 2018; 29(11): 739-42.

DOI: 10.1016/j.tem.2018.04.007

10- Dron JS, Hegele RA. Genetics of triglycerides and the risk of atherosclerosis. Curr Atheroscler Rep. 2017; 19(7):

31. DOI: 10.1007/s11883-017-0667-9

YAY


https://doi.org/10.1164/rccm.201701-0218pp
https://doi.org/10.1016/j.vph.2015.09.003
https://doi.org/10.1136/bjophthalmol-2019-314813
https://doi.org/10.3389/fphar.2018.00055
https://doi.org/10.1161/circresaha.116.309326
https://doi.org/10.1080/10715762.2017.1319944
https://doi.org/10.1016/j.jacc.2015.12.056
https://books.google.com/books?hl=en&lr=&id=H1rrDwAAQBAJ&oi=fnd&pg=PP1&dq=%20Hall+JE.+Guyton+and+Hall+textbook+of+medical+physiology+e-Book:+Elsevier+Health+%20Sciences%3B+2010.&ots=tJ_vw1Hs2l&sig=o_QhbaFbGc8lls-v3D9AfvE09rg#v=onepage&q&f =false
https://doi.org/10.1016/j.tem.2018.04.007
https://doi.org/10.1007/s11883-017-0667-9

obeasobjslisd 2> FOXOL 0 Olo 2 (o85S gud S b (s Oliy pod 51 duanylio

11- Kappel BA, Stohr R, De Angelis L, Mavilio M, Menghini R, Federici M. Posttranslational modulation of FoxO1
contributes to cardiac remodeling in post-ischemic heart failure. Atherosclerosis. 2016; 249: 148-56.
DOI: 10.1016/j.atherosclerosis.2016.04.001

12- Menghini R, Casagrande V, luliani G, Rizza S, Mavilio M, Cardellini M, et al. Metabolic aspects of cardiovascular
diseases: Is FoxOl a player or a target?Int J Biochem Cell Biol. 2020; 118: 105659.
DOI: 10.1016/j.biocel.2019.105659

13- Jafarzadeh L, Habibian R, Rafieian Kopaei M, Mohammadzade Z. Effect of hydroalcoholic extract of kelussia
odoratissima mozaffarian on uterus contractions of mature rats. Horizon Med Sci. 2015; 21(3): 169-74. [Persian]
DOI: 10.18869/acadpub.hms.21.3.169

14- Miraj S, Jivad N, Kiani S. A review of chemical components and pharmacological effects of Kelussia odoratissima
Mozaff. Der Pharmacia Lettre. 2016; 8(1): 140-7. Link

15- Sedighi M, Rafieian-Kopaei M, Noori-Ahmadabadi M. Kelussia odoratissima Mozaffarian inhibits ileum
contractions through voltage dependent and beta adrenergic receptors. Life Sci J. 2012; 9(4): 1033-8. Link

16- Minaiyan M, Sajadi S, Naderi N, Taheri D. Anti-Inflammatory Effect of Kelussia odoratissima Mozaff.
hydroalcoholic extract on acetic acid-induced acute colitis in rats. J Rep Pharm Sci. 2014; 3(1): 28-35. Link

17- Kurhe Y, Radhakrishnan M, Gupta D. Ondansetron attenuates depression co-morbid with obesity in obese mice
subjected to chronic unpredictable mild stress; an approach using behavioral battery tests. Metab Brain Dis. 2014;
29(3): 701-10. DOI: 10.1007/s11011-014-9574-8

18- Sazegar H, Balali E, Sadeghi Samani F. Effects of Kelussia odoratissima Mozaff Hydroalcoholic Extract on Liver
Injury Induced by Carbon Tetrachloride in Mice. J llam Univ Med Sci. 2019; 26(5): 30-41. [Persian] DOI:
10.29252/sjimu.26.5.30

19- Vester D, Lagoda A, Hoffmann D, Seitz C, Heldt S, Bettenbrock K, et al. Real-time RT-qPCR assay for the analysis
of human influenza A virus transcription and replication dynamics. J Virol Methods. 2010; 168(1-2): 63-71.
DOI: 10.1016/j.jviromet.2010.04.017

20- Ferns R, Nastouli E, Garson J. Quantitation of hepatitis delta virus using a single-step internally controlled real-time
RT-gPCR and a full-length genomic RNA calibration standard. J Virol Methods. 2012; 179(1): 189-94.
DOI: 10.1016/j.jviromet.2011.11.001

21- Ling D, Salvaterra PM. Robust RT-qPCR data normalization: validation and selection of internal reference genes
during post-experimental data analysis. PloS one. 2011; 6(3): e17762. DOI: 10.1371/journal.pone.0017762

22- Ramezani M, Nasri S, Yassa N. Study of anti-inflammatory effect of aqueous and hexane extract of Apium
graveolens L. in mice. Iranian Journal of Medicinal and Aromatic Plants. 2009; 24(4): 437-43. [Persian] Link

23- Garelnabi M, Mahini H. Role of polyphenolic flavonoid and exercise in atherosclerosis. Free Radic Biol Med. 2018;
128 (1): S26. DOI:10.1016/J.FREERADBIOMED.2018.10.017

24- Wang Z, Jiang X. Flavonoid-rich extract of Polygonum capitatum attenuates high-fat diet-induced atherosclerosis
development and inflammatory and oxidative stress in hyperlipidemia rats. Eur J Inflamm. 2018; 16(1): 205-219.
DOI: 10.1177/2058739218772710

25- Burke AC, Sutherland BG, Telford DE, Morrow MR, Sawyez CG, Edwards JY, et al. Intervention with citrus
flavonoids reverses obesity and improves metabolic syndrome and atherosclerosis in obese Ldlr—/— mice. J Lipid
Res. 2018; 59(9): 1714-28. DOI: 10.1194/jlr.M087387

26- Slopack D, Roudier E, Liu ST, Nwadozi E, Birot O, Haas TL. Forkhead BoxO transcription factors restrain
exercise- induced angiogenesis. J Physiol. 2014; 592(18): 4069-82. DOI: 10.1113/jphysiol.2014.275867

27- Sanchez AM. FoxO transcription factors and endurance training: a role for FoxO1 and FoxO3 in exercise-induced
angiogenesis. J Physiol. 2015; 593(Pt 2): 363-4. DOI: 10.1113/jphysiol.2014.285999

28- Fouad EM, Harb OA, Amin SR. The Expression of FOXE-1 and STIP-1 in Papillary Thyroid Carcinoma and Their
Relationship with Patient Prognosis. Iran J Pathol. 2018; 13(2): 256-271. Link

YAA


https://doi.org/10.1016/j.atherosclerosis.2016.04.001
http://doi.org/10.1016/j.biocel.2019.105659
http://dx.doi.org/10.18869/acadpub.hms.21.3.169
http://eprints.skums.ac.ir/id/eprint/900
http://eprints.skums.ac.ir/2905/1/48.pdf
https://www.jrpsjournal.com/article.asp?issn=2322-1232;year=2014;volume=3;issue=1;spage=28;epage=35;aulast=Minaiyan;type=0
https://doi.org/10.1007/s11011-014-9574-8
http://dx.doi.org/10.29252/sjimu.26.5.30
https://doi.org/10.1016/j.jviromet.2010.04.017
https://doi.org/10.1016/j.jviromet.2011.11.001
https://dx.doi.org/10.1371%2Fjournal.pone.0017762
https://ijmapr.areeo.ac.ir/article_7432.html?lang=en
https://doi.org/10.1016/J.FREERADBIOMED.2018.10.017
https://doi.org/10.1177%2F2058739218772710
https://doi.org/10.1194/jlr.m087387
https://doi.org/10.1113/jphysiol.2014.275867
https://dx.doi.org/10.1113%2Fjphysiol.2014.285999
https://pubmed.ncbi.nlm.nih.gov/30697297/

