[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

wilrmo Ghge ST Gl S 03545 U wly s Wb il

WAV Olines [ £ o5l | gt b | Ld (S p ke olK0ls alos LGZ

Lol W

9 95 Bl ST Gl g 0 S (35 e 2 e Y gb 3 Lauwgite (SLulh (9 yod 5T (gumn Lo
lyxo 3 s Wge % pmadS 655 9 JgymdlS (o yw polie

TS et N i e oo gy S Jlog S 5 o Loas

Olpl eplsan i ey olStils ¢ 00359 pole 0aSiils ()5 (555150548 09,5 -)

VYAV 010 callie i pdy g

Olnl 0y g0 529y aly (ool ol3T olEtils ¢ 25559 (55952 543 09,5 ¥

VRENNVNY allie 2l o)

5 Ban 0,00 (i Jg S jlwgen ;0 a5 Conl Sgey9n slated slaods S 55 seslgls 5l (LXRa) W S0l (508 (50055 1802 g dooe )
QS5 5 5 JgrndS g0y ppolie (o 5 W S0l 6T (500025 (35 et 2 etoaitly 5 by olinl (Sl 59 i 00 il ol (tangy

SYob g laugie Ll ¢S b il 09,5 aw 4y Bolal &jgody 6,5 YVOEYD Sig gosgamme ;10 olmro 5 Gige yu VA olasi (b Jigy 9 Slgo
dw dud> o Vebog T 5 el G ad> (o Laigie 09,8 50,5 Ll az 0 YV Ol o diae )0 55,0 5 aLan 00 Dde 4y 1 ped slog T 050l gand
i3y JLXRE 55 olor iomios sli2 28,5 ol Un g 5 51 600l 5 52525 Sl 31 i (6545905 o5 pladl 1 g 38,5 L il
it Cond Jawgi oy )8 (sauslin s ANOVAONE-WaY (o5, b bacglas .o oslaiw! DNA jiw oo g Ampliqon S yivws lawsgs real-time PCR
Y+ a5 SPSS l38le 5o oolaw] oy S 6 5 5 Jg S L LXRO S ol polie (Suod (ptd Sz gty (simmmed 030 )5 es Tukey

ols lad 1y oy S 6 5 5 JgyndS o gine malS g LXRa () jloline (yial38l ¢ 3Ysb g [0S 09,5 90 ;0 b awslio ;o Laugie oy e 09,5 1l
el (1= -0.862) &y juS 5 55 5 (1= -0.912) Jg oS U (5 lolins 5 (cie (Kiror 05,5 oyl ;0 LXRA ) oyl uizmen (p<+/+ + V)
235 o0 ok 5] Sla el 9,5 4 e LXRE 05 oo Gl Bk 5l bamagite (Sl 51 (AU Cuiie S g5l s on S5 4 26 S A

A udS 6 35 ¢ Jg S LXRA (5 ¢ sioliin] Ll oy a3 1 g0adS Olols

0S|

D9 u;i‘).?ba 6[2045.& 5

A% 00 B4y p<e /o0 mhaw yo

A

Glroni 5 sodlgls pl 4 Blee WK lawgs oaigd Jled
2 32550 Sys Gl peal o &5 wiis dlatus Jge )90
9 LXRa p 395l 93 slils g andls (i JgyundS jliwgen
JoyiedS jlvsen o Sl 2d LXRa asl o LXRB
Ogs oo pedaid LXRs lawg a5 g5 .()) oS oo Wyl (oS
Cytochrome P450 Family 7 Subfamily A ) CYP7al JLs
oo 3] sy (0039050 Julge 5l a5 el (Member 1
3 JgyadS Bl (V) sl oS (golyhe auwl aw (o
il ams g 5 08 o silazl jsbay Loy pandlS)|

journal.fums.ac.ir

doddo

61..4‘ OB, wer laiwe leoni S salaulsas WS

oni a5 ows 5 ol 1 (S cnl e oy i udals
WS oo Wl JoydS 5 sz pedglie 5o gols
s (Liver X Receptors, LXRS) oSGl s0uS sleoss .5
(complementary DNA) cDNA ;5 143F Lo lowi u5 oyl
i35y So)giS6 alozsl LXRs aind aislis hse a5

pole oIS ois (S3elseied 035 v pibSHlgam ledors :Jghumo o git
Email: m-samavati@basu.ac.ir Olnlealies b egs olKails ¢ 22359
https://orcid.org/0000-0001-5483-7605

VYY



http://journal.fums.ac.ir/
mailto:m-samavati@basu.ac.ir
https://orcid.org/0000-0001-8878-3481
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.4.0
http://jabs.fums.ac.ir/article-1-1583-en.html

‘_‘?}’Z’ WAV Ol [ £ o5l | piiin Jlo | Ld (a5 p ke o815 alons

Ubed 9 ) pae Losmw

[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

Clled Gl Bayb )i e cesbie o a5 sl LA
090 Ml s i Sy el Ldints s
L) Boe B slag,lon Sl @5k a5 oud (SHlae
Szl 5l e (V2 2 0) Lo ygug Ll o 10 (V) a0 o0 ialS
S 3ine RIS 00,58 5 B b talit] Ellab 5y
3 A 08 IS el ploye & S 6 5 50 (20,8TY)
cxrge Jeod 5 65y Ysb s 4 ddonss Koo Slallas
SN 45 395 e S LXR0 55 bt eolie (535, VL
LDL-C _zalS 4 Lewdy HDL-Cy ABCAL oLs laie
«l ol,en (Total cholesterol)TC 4 (Triglyceride)TG
HDL-C 5 LXRa (5 gl om Soite (Ko «0nl 2 ogdle
5 el Bl 6 pwyn 0 () Sul eal 15
3% 9y @R D ) phgd dis Sl SV )
1y (€8s fia YA Sty b gl ja o 4380 5+ casia
2L WSl a0 05 Ol s G Ered
ol ls a5 Wols)lB s p0y9e S alme Slahee
5 HDL(p=0.001) ¢ LXRa 5 oo ;0 (Mo,0V+) s lobixe
5 1, TC(p=0.001) 5 TG DL lsbire _zals pizes
cealslS glaazily Llie 1o (0) ols lid o2 0,5 slabee
03 o e Gilogxe R (TY) Glen 5 (58
Aol 398 (Hdugd A Culs Dk 43 aS ole Jise .0 LXRa
O ) 00,55 oalin s )S o 1211 (azds jo ;1LYY)
Sl b (Vo) s 5 Guin 9o (bl oo 2
(Prae GhS Sl asye VO 5 00 ol b ol yes
O Shals ar e wilgioe sils Codlad a5 Wio S lsie
pyms HDL (600,50 Ligl3dl s TG guoyo ¥ LDL (g )0
5o 022Y) Llen g o3y ] B (V) 00,5 o
B bs mSlas dsye A Sal b el dae Sl
OF) 0o )55 odalice pyw HDL 56U Jg S jo (6,
65 5 pb Jo S o g (2alS (VYA0) ol e 5 (ool
99 el 5l Yeg cubs adlie (U5 50 1) p w9yl
Sl voye £ Sled ol B oanlid Gl b (g9,00L0 oo
ol OFAS) 5 Ke 5 g ST ) sizils wdlel cds o
Jlooles lope )0 it nj (s9j00ly aiba Cuia wid)S
o (halS carge Vb (93 5Lid g (sedndole 4l
5 @lazlss (V) 55,5 co soyws pb Jy,dS 5 LDL TG
b silap o pod alan Cut oS asil bl (VWA ) o) Sen

VIYA

L HDL wld g,k 5wl edl plo 5l Lol g ls
b osd o 05 G @ oz W6 (slagnatisnsds
JormdS (wgSae JUEl al B cnl 058 @83 1jho &)j504

Sgds oo oaueli (Reverse Cholesterol Transport RCT)
slaloyo cpl oS oo melais 1) Jo tadS” (wgSas JUI LXRs
abalga Gaee a5 coul by Joboo 51 Jo S 0l 2 sl 2 0l
(ATP-binding cassette transporterl)  »ocauss JLil
ATP-binding cassette sub-family ) ABCG1 4 ABCAL
Jisl &b g0 51 LXRs () 0 dy oo plil (Gmemberl
G151 W s o 08 o S 251, g yidS ogSins
2o JsidS sloesi iy Gl (7 5 ABCAL o5 (ol
Sl 5 (F) bty padp] wile oyiws 53 Jsho
J1s Jgpds” godg il sl S (lyiea LXRs o>
9 sl Gl 6l lSg5le el a5 wlonsanslis Jolu
bl (nl Wigdo JgymdS a5l ot Jlade 4 guly
5 31 6555k 1 J eS| osSinn JUil sl S o Juls
Tor S5 slodyy JorudS iz b ke (Jorls
ABCAL sla Jsb & b 5 HDL &jpoar  Jgyads
Sl slaasul 4 Gas bas s & 0T Jlasl ABCGL 4
= CanigS ] S Wlools lis dasie Slalas IR Py o &g
LXR 5ol Jlad cacly a5 oo o5 ol Sgme 3 onebs slo
5 ABCAL (laps olo (ialiél el wiilyion wisd oo
g L Jobs 31 3yl 25,5 Gl wizmen 5 ABCGL
lai lem plays )3 @9yl B Wlg oo S e 4
(ol odle adly ails e Sy 5T sl ge yo
Solom onl 5 6Kl lp Wlg e Yim! Suy cled
g bl yo Jo il (0) wBl 00 5 diedge liws
Sl @y Jato o lo e S8 4 b ST USS a Ledly
948 3,13 0929 Yl JgundS JSb il oy Loz
g oo Jiiie ooty paad ;0 JgyudS 08 50 0 Lodly
> S 9 (Amphipathic) b el sud SO g ynlS
Jbw 5 63585 Lad> (gl aS oo balac (559,50 Sleisla
Loodly sloetis paed ()1 sY 50 5 Cenl o L] 03
1S sl 51 oole cpl cilizes slacdl [0 g oo il 3
Lasg il soled sl i g 948 o0 a5l (Acetyl-CoA)
sloyse,e0  (Corticosteroid) ooy mwsSs oS Jold
Oladss () col D cpelng 5 solyae ool ( puis

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.4.0
http://jabs.fums.ac.ir/article-1-1583-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

Gihrmo Ghge ST HuSil G345 035355 0F ol s b 3G

\V‘\VQLLM)'|ia)L~_Z|r.LiAJL~Mﬁﬁrﬁe@\zw@

log) T slid Glojode 4 aids Vo woanlid jsbas i o
aw loige oo U ey gatie I aSg)sbar w0593l
S S o sy S 0F) Wo S b auly o o Celo
O D (9B o 03915 Lawgs Lo bge ((n yed JSSon
O 9oz 0 ool Jmasiie lawg 5 o sl bl Co
02> b @lbosds See jo aloldl Hlas 590 S8l ol 035
&l 0395 Oly e b el coz p b 2 (L VIO
Ol Gaen ol (5s0m £5,5 U g s pladl 5l amy g0 S
Sl as g ybaS ol 5 le axye -A sl o b
s O S 65 5 JortalS (go s polie (5 50l
bgi oo g Soslenr agise Sl Sozl v s 5l 05>
L aads Y+ oue 4 (Eppendorf, Germany) §e.as il
PEaslesl slaalyd )5 lop s s 3,5 laz Vv v eg
32 3061 a3 6 5 0y bl Lawss o] o 5 4 4t
el byl el gleas o 5 sle gazx s =Y sl
Real Time-PCR oS8 Joadljgws 3o LXRa 5 ol
eSle AMplgon oS yms (255 ol 51035 ol
-, I DNA cdale s gl ol solarnl Slesls jaiS
55, o5 ghte ST ol 5 4" o eolial uiles ol sla
Glas, 5 DNA S sl )bt 4y a5 conl 53,5 ,bs
(5755 YT 555 5iosil PN go oo b L g ot Junto
o o o gl s a5 WS o aboles s Sy 4,
coslio DNA Cale b oyl s il53l ol sl 05
092 05 2 Oliee o 9 S Joalljgiass Gl o
oSty 3l oS e oY Ve gdised SG gl B g
(oY Y) Hhio Ol g (1Y V) CDNA (lasY V) yesly (lasY 0)
(o gy 5l el b (5 Gl Ol g 0B a3 A o
Bgaems Slawd ¥ wsallnnlS () 0 A S
15 ooliulsjge cloyasly g ays,5 s, (GAPDH)
Excel ,l58l0 5 a4 Sledbl JESH 51 ol 00l V' Jgox
23,5 arwlre LXRa 05 ol olie 2-AACt 508 501
A\Y)
el 5l (Sussly glagasls e 5 ganaies oy
o551 5 esls 0g Jloy oy p G 0 ool anog
2 og,S oy St gy sl S eolitia) SGgg s
e ey T gmil 5 ooty gy Jlays 9
e 53031 5 oy S ey SsliS (yend iz 5 (ANOVA)

journal.fums.ac.ir

e U ,0 b8 s wSlas soye £0 B O ol
JoyadsS s TG Llo sime 2olS 4y yorio o g 9,50l oo
S9n2 9 JorelS jliwgen )3 LXRa ()5 Coenl 4y azgi b

(& ks o y,38 ands sl Jlu o (s ozl
JoradS 5 % peddSis 5 pals n 1) (05555 Sluped S
Ghwolie a5 Sligow Ll «(VF) cwl ool lis Se5a
S Olgrean 1) L o Yk 5 Lawgie  geliiwl Sl yed
-85 5 JorlS p of sabluly 5 LXRA o5 ol 0 S e
el S&L s b ouiis 000 sl oolo lid p w0y S
Glisee lacad 3G 5 83,5 Colld i LB 4 4> g b
o J5S 5 GraNin 0 el cliul ol e
oS JU @b 5l (Bepe BB sl 5 (STl
woolitwl Ll lojnae 90 il ganglio Lo oyay jo Jginds
S pelS 55 g JoedS polie 5 05 LXRa o ol »

02000 S8 oy 190 |y gl mmo OIS 5 slahge o e e

o g, g olge
2 5 slee Gy VA Slawi | ey (ol sl gioges]
305l by ige oly JSas 0 5 Voo B YD J3g 00gaone
o ublp WAL A u\A.on \Si“’)" ‘0519 oKisls ublw
Yo U Ve Cughbygol 3 giledm 0 VY O l> a0 (Sl
Loy Lt jo alolyl &g 13 5 Ol .abas (6,045 auoyo
ssbd (i3 2 (59 eSSl bl Labge b ols )8
le,.».»S 03;_\ FLER W M ‘SPLSW 05; dw @ L;‘BOLAJ
Yok SLd (n a5 098 ¥ g Lawgie (SLid (n pel 095 ¥
455 1L sl 55 AL ©yp0t ise o dw
095 12 lp ly o Jald o g (lid ol iud 55l
Ol &l am )0 09 e il Ve e xPexf e slul o o el
N IR WLNUPL IR X g+ W CSON & S V) iU KPR SRR e oW
La b 555 55 3 o g 605 o it L 0 a2
Ao Ve b Jol dido a5 & jgo iy ol aid )3 ey o Ll
boge Ll 05,5 j0 guyed Aol ais,S Ll agds £
ad> ye 0 L el S g atan jo g, iy ad 00 ol
Lo‘ “\jalo lbl?u‘ ‘) (5"‘)'“) JS)j)J uLo.Q @Yﬁ.‘& ‘5L~w 03; .\)9.}

1va



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.4.0
http://jabs.fums.ac.ir/article-1-1583-en.html

“g’i’ WAV Ol [ £ o5l | piiin Jlo | Ld (a5 p ke o815 alons

Ubed 9 ) pae Losmw

[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

gl 5| (S a8 S gl by, bawgs g)lel 5T b

LG (YJ9u>) (p=0.001) o4 og)S o (sylolins
20,5 oy Wog,S Gy Sl (S5 (arded a3l ool
09,5 93,2 L dulio ;5 Laugio (5 ya 095 45 0D ovalive 4
05 ole Ol »> oo (Rl (GYsb (n o5 9 7S
65 5 JoredS (gom Jlade )5 (5l gxe 20l 5 LXRa
e sy (V) loges)  (9=0.001) o)l oy eSS

3 osls ogs Jloy Dygo ;0 uiored b eolatwl S
e Sln g 108 eoliul i pansh g SaalS (a5
Ogm (S () 5| IS 90 (slo )9S (o (Sen
chw 0 ghlogiae e by cw) ol jo el oals el
Bl i 4B S s i 25 s, slias 4 PSO0S
izt 3 T+ 4 SPSS 3005 i1, Sl s el Slinlons

s oolatwl YNV ST 5306 5 51 o loges oy sy

R O sadoolaiwl 6Lm]m|f Slasuie - Jju\’

NET ] Sequence 5-3 Accession number

GAPDH F ACCTTTCCCTCTTCCCATC NM_017008
R CCCGTCCAGAAAACTCATTC

LXRa F AAGGTCGGTGTGAACGGATTTGG NM_031627

RTCCTGGAAGATGGTGATGGGTT

Shigg s 9 KLS slagygas] Lawgs Waosls g3lule s (F 5 P) s ~Y Jgur

Kolmogorov-Smirnov?

Sig

LXRa .200
Triglyceride .200
Cholesterol .003

Shapiro-Wilk F(ANOVA)
Sig F
123 1.592
.620 1.998
.050 1.865

275 5 U5 ooy S 50 0 S 65 5 JgrndS oy zsbow s LXRa 5 gl liee gl =Y Jgazr

\AAET AR IV Y W Sl 50055
AYI\VE V5§ YSI0 £ AIF* N+ 0/f Gid ol 5 e) Jg S
AYIAYES]-Y VIO £ 4/-9° Y  Y/VF il g0l 5 o) ol 5 5

P+ 0) 15,0 sime s ( SYsb g S5 09,5 98 0 b Lawgie 09,5 loline glas

03 Ole chegie (nped 0gF j0 45 ol Glad gy
(1= - JorndS L (slis98 9 (gSine (salasl, LXRO_MRNA
5,03 (1s= -0.862, p<0.02) & ;uslS (s 5 b 5 0.912, p<0.01)
(X 5 Y sla lages) Canl s gine (Lol Lol ala, ol oS

i oy (SYsb Lk 0g S 50 (Swan ol Lol

Y.

5 JoydS g LXRA o5 ke polie 0] cows &y 31 e
“Jbe s Sbggmles (sesl bawgs bosls oy & peudS s 5
O3l 5 mosls (4095 Jlo g & 90 50 (Tl 9 Wad 55k

(Y J393) (p<0.05) o ooliiw! i yuaml-8g,5 50lS

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.4.0
http://jabs.fums.ac.ir/article-1-1583-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

Y S £ o] it o e s e L D)
QLMJ|£°JL«M|MJL»|M§MJ5().LG°KMJ>M L { y

o Ghge T usil S35 033 18 U Ol 2 L w3l

.J):.,S .LMJQJ.AL;L..» .@Y}bdm
*
A- T

LXRa o3 ole ol
o

] (oS 0 S Jg ynds A yanelS (5 55

275 9 J5S loeg S o by pelS 6 5 g JgndS oy zslan 5 LXRA )5 Lo ()l dunlio =) Hloged
(p=0.001) :‘_g)L)‘SS.u) C.‘a.m ‘5'515-‘9 9 J,“...S 05; 90 » la Ja.mj.:.o 65; )L)LZJLA quﬁ 3k

(1= -0.912) lawgin 'y yad 09,5 10 JgyidS 45 Coes LXRa (5 MRNA Lo Siccad 50 =Y Hlog0d

(rs = -0.862) Lawsgio oy o3 05,5 ;0 & yewedS (6 5 43 Cond LXROL 5 MRNA Lo (Ko )50 =¥ Hlogd

journal.fums.ac.ir VAT



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.4.0
http://jabs.fums.ac.ir/article-1-1583-en.html

‘_‘?}’Z’ WAV Ol [ £ o5l | piiin Jlo | Ld (a5 p ke o815 alons

Ubed 9 ) pae Losmw

[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

oo S X (50 S GW3IE6 CancisST cols ()i w2
55,5 ABCAL il reliss (ial38l iy s o sime 5oty ol
2 LXR el 5150 (Vo)) oSes 5 (Segilils (V9)
s Bhge yo 1) S6lS fals 51 (AU (e (St
505 525 TO901317 eweisST 3,55 b s ) saisls 1,3
Slely > b Sl Led 5 59, ohisd 5 ¢3S X
ol 5 LXR as Jlb 5,8 oMol (Sl cd,5 & )90
Jsb 53 0z sbasl S g (lidl coge Yoo 3uio0
B TR O IR COWES RV COWO S NY L STVt Iy W RO | PY.
G ye TOOOI3LT (puias 5 45 o 555k 55515 S50aS
Silwo s el g olo i |y (Mlas Collad )0 (S5 gm Slge
Jole o9 (K & Gy Ole 5o Lol sl 5558
05 ole a5 ais,S el (Vo2 A) o) San 5 Silga (Y +) i
ey S sy Sl lis b CamsS) 5 ABCAL
75U owlal i (Gadod 90l gls (YY) oLl i
oaias JE 55 ol ol Lialidly |y SadieS Sl e
INUTCHERNIEEF SR S ORI [N NET o 9
650 saslllas ;o Ll aries logyg ol 1o 55 3,0
ool g wad g Seliiul oy el a5 ol ool lis
58518 PPARY o) gl (Rl crge aiia AT Job
OMae 3 (B pedplio ;0 2550 Slag) (o,
oS o eQ—l W5 (V) 058 o0 00be sl yoge Sl
ONgd gweliiwl p pad s ools L (Yo 1Y) ) en g 43S
Iy b bse oS LXRO cwngiy, VO2max sws,s YO L
DAt Sixite el (ySae ST ] (YY) s o a8l
AeS Gaiod Ho S Wbl b el Dgliie Dk g Dl Ol
Sl a4 azg b aBly)s ool w8 S O 50
LXRa 05 ol Gl 05 Slsie Glsie (Ve oA ) Sga
sl G2l G 5l agie St b Sl a3 sl 51
W) S (O3Sl Gras 0 aradre g e Sl
3o Seibly ooz awy oo Sl 4 bl wjlal g b
) w3l 0F ol Ol pos Gameys was SYsb Sliy ol
S 3 LXR clad 5l 55 (Vo)) o, Kos 5 Sassilyl
Ol 3ls 13 gy 0590 1) 5SS alS 1 (AL e
$9) ON9 3 (LXR) TO013L7 s sST 33,55 b B

WYY

& 5 Ao g Sy
oy ila, S5k 5 (sel s sl oo 51 BT S ynds ado
2° Edsie i (gSae JU plgie cos gan b 0 08 @
Sk 51T wS oo 3k Bore B slacs o 5l 6 oKt
phie Slojed 2l ssall 53l b slagiagy S
 Jeb b wlos S plyie anlp cnl luJld 2 1 s5ls
2 Seails g obsS Ll e Sl ow)n (358 slaatily
S r0 addlhas ol gl jehatady (sund o arls polde
20 Sl aw) Sasaddy bl g (> 2y cele )
LXRa o3 gle o=lP 5 Sl pol Ghagh s dand>
09,5 15 oy JorelS 5SS 5 a5 5 S cél
90 ;o b duolie ;o Sl ol a5 09 Saeyle bl o o3
o Oezee (p=0.001) 0gs jlo g cDawaily g J S 09,5
Solobire 5 gt (Ko (gt (Koo (3051 sy 5|
65 s LXRA ()5 oy 55 9 JoydS s LXRA (3 ol o
g Glojooe b glatl glis 05,8 o 0y S
(YY) ceal b5 iagh bl cpen )0 100,85 canliv
gobw (58, Vb crge Jood 5 59, ugd &5 e e ol
GlPl L a8 v9dse S slagtee yo 5 LXRa o glo
LDL-C _zals g0 Laasdly HDL-C 5 ABCAL ;L el
M 4>9.’J.)L9 M ASJ 0931543 9 Oo;sc TC 9 TG
Oezes () wilos )57 5138 |, HDL-C g LXR 5 oyl oy
Ooed dlas St a5 wols 5 IE (Ve A) o) Sen g oe

ABCAL 5 0lp YITF ulila oo aicin py ol b
00,5 oo {03l i ,o ABCGL 5 coply Y15
Sabwsts 0y ool odas B aS ols slpin e

0S5 sz pedsilie )0 25,0 Gy sy, S
- >k «(Activated Receptors PPARS) g3l 2 g, oo Jled

g0 PPARY W) colled o & j50 (ol @) gd o0 5,5
oo 3 ,b 5l LXR g ad aelys LXR o adsl 5lo Jlas
ABCG1 5 ABCAT (gonias Jas! 95 o35 oybe ialsdl 5 Cortn
(JsredS ogSire Jal T8 cnl (gameipo 9 99,5 oo JIsd

QA s o 7,
ot 5 318 )13 sy 050 (ol oS 15 ABCAL e

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.4.0
http://jabs.fums.ac.ir/article-1-1583-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

Gihrmo Ghge ST HuSil G345 035355 0F ol s b 3G

\V‘\VQLLM)'|ia)L~_Z|r.LiAJL~Mﬁﬁrﬁe@\zw@

Oy JorloST plulis (Y0) wiw oo (95
ol aS a0yl 0jse ol 4 LXR (5l509,0 slaailld
JoredS sliwgen jo 15,0 slags Glo st )0 lodi o5
60,1890 10 095 Ligu, b JgdS a5 o ol ayasls s
OS1 35008 T3l 5 00l gl 25 )0 (95 jeee wle (]
Slo yod plosl b el by o)l ol jor a4 guae (o 1, o138 dlge 4
o g el Jolae |y e5 JgyaadS Glos g0 ¢ 50359 plaie
ol Gials ]y (Bge b slags o 590

Db T3l 3o, 3 Lo lfial i sy o S 4
Goud ozl zo 4 e LXRO_MRNA 5
2 JoredS g % S 5 5 (oo s RO S o Jolw
O S8 9 e skl 4 e (pl g 00,5 e Lo ige
"85 9 JordlS rals g LXROUMRNA 5 oo ial58l
08,5 o0 % yendS
‘fo‘o)ﬁ 5 s & oo

ollzily (53,9 55505 58 09,5 aalipbly 5l 7 y5ine dllie ()
pole BaSLASlS comdign oBisles] SYghn g HLS, als
oL e cnl pll jo 1) o as SluS den 5 loen i3
pmled Mel 1) Sis JleS Wil
&l Py

Wl 0,85 @Ml 1) adlie (o)l isSgn B aiun g

References

1. Baranowski M. Biological role of liver X receptors.
Journal of physiology and pharmacology : an official
journal of the Polish Physiological Society. 2008;59
Suppl 7:31-55.

2.Zhu R, Ou Z, Ruan X, Gong J. Role of liver X receptors
in cholesterol effluxand inflammatory signaling
(Review). Molecular Medicine Reports. 2012;5(4):895-
900.

3.Ragozin S, Niemeier A, Laatsch A, Loeffler B, Merkel
M, Beisiegel U, et al. Knockdown of hepatic ABCA1 by
RNA interference decreases plasma HDL cholesterol
levels and influences postprandial lipemia in mice.
Arteriosclerosis, thrombosis, and vascular biology.
2005;25(7):1433-8.

journal.fums.ac.ir

oo b 28,5 & oo Swilely 0o b Sllses Looo
32y sl EEsw Gl carse Grdou (nl o LXR
S 35008 5l (LBL (p yoT (Sl g Ceslond Cllad Jobo
g Slgo e TO901317 primed g 05 o (5,5 sl
0385l s3lwo S sl g olo i ) (GDlae cled o
LXR o JUb 53 6090 (K (oms) Lo 5o Lol o
(YF) 0 Jol>
Of kel G 5 0352 g5lyhe SlaSiw (Lol sz g xnds
oS Sl (6,955 plgrear (53,5 Joe «SG3elgily slaal B 5o
B olo amiiys 5 Gl laglyd 55,5l 5T cage
JoradS (il 331 .(VF) 098 0 (e 9 (5350 G958 «(SB9e
JordS sl GlagnBgnsmd cblon amt,s Jsho
ool Joyeds cilsy (DL (g0 08 galiwsas
o i Jeke slas 4 oS 5l o8 slagnts nsd
w3l Gl Joiads glayial gy 5 Jomds
&kt (Cholesteryl ester hydrolase) ;¥g,0. sl Js sds
Lac 5l JoredlS o> e @y Joho Jo S 2alS 08l oo
Js S 3 diy ol ABCG1 ABCAL b 5| HDL «,
550 by sl s sl JoymedS Bras s w3l Gk
L(V) awo o0 &) S )0 sslhbe slaaenl b b yge 50l
Jlail > goslgils slacl plo (JyndS zolaw (sl
a5 ABCG1 3 ABCAL davossas Jlasl 5l coliwd g5 o jg0]
b lioo Gl wams oo Jl clad (550 o) Jg S
HDL (slao)d &jgo arl; (Jshwiyg)s JormdS Woygigag

4. Wouters K, Shiri-Sverdlov R, van Gorp PJ, van Bilsen
M, Hofker MH. Understanding hyperlipidemia and
atherosclerosis: lessons from genetically modified apoe
and Idlr mice. Clinical chemistry and laboratory
medicine. 2005;43(5):470-9.

5. Kazeminasab F, Marandi M, Ghaedi K, Esfarjani F,
Moshtaghian J. The effect of endurance training on lipid
profile and expression level of liver X receptor o gene in
male Wistar rats. Genetics in the 3rd millennium.
2017;10(2):714-2721. [in persian]

6. Murray RK, Granner DK, Mayes PA, Rodwell VW.
Harper’s Illustrated Biochemistry, Twenty. Twenty-sixth
ed: Lange Medical Books/McGraw-Hill (Medical
Publishing Division). New York; 2003. p. 205-20.

VYY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.4.0
http://jabs.fums.ac.ir/article-1-1583-en.html

‘!g’:’ WAV Olnes [ £ ojlat | gt b | Lud (S pole olKSls aloms

Ubed 9 ) pae Losmw

[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

7. Ghahramanloo E, Midgley AW, Bentley DJ. The effect
of concurrent training on blood lipid profile and
anthropometrical characteristics of previously untrained
men. Journal of physical activity & health.
2009;6(6):760-6. [in persian]

8. Vuorimaa T ,Ahotupa M, Irjala K, Vasankari T. Acute
prolonged exercise reduces moderately oxidized LDL in
healthy men. International journal of sports medicine.
2005;26(6):420-5.

9. Kazeminasab F, Marandi M, Ghaedi K, Esfarjani F,
Moshtaghian J. Endurance training enhances LXRalpha
gene expression in Wistar male rats. European journal of
applied physiology. 2013;113(9):2285-90. [in persian]
10. Ghanbari Niaki A, Ghanbari Abarghooi S,
Gholizadeh M. Heart ATP-Binding Cassette Protein Al
and G1, Peroxisome Proliferator-Activated Receptor-a
and Liver X Receptors Genes Expression in Response to
Intensive Treadmill Running and Red Crataegus
pentaegyna (Sorkh valik) in Male Rats. Zahedan J Res
Med Sci. 2015;17(5): 29-33. [in persian]

11. Durstine JL, Grandjean PW, Cox CA, Thompson PD.
Lipids, lipoproteins, and exercise. Journal of
cardiopulmonary rehabilitation. 2002;22(6):385-98.

12. Welsman JR, Armstrong N, Withers S. Responses of
young girls to two modes of aerobic training. British
journal of sports medicine. 1997;31(2):139-42.

13. Saremi A, Shahrjerdi S, Kavyani A. The Effect of
Aerobic Training on Metabolic Parameters and Serum
Level of Sirtuinl in Women with Type 2 Diabetes.
AMUJ. 2016;19(114):88-97 [in persian]

14. Akbari M, Asgari M, Ahanjan SH, Akbari M, V. T.
The effect of eight weeks aerobic exercise on reduction
blood lipid in employee mans with upper hypertension.
JMed Council of Iran. 2007;25(2):126-31. [in persian]
15. Khajei R, Soltani M, Hejazi Sm, Noor Nematolahi S,
Zendedel A, Ashkani far M. The effect of aquatic
aerobics exercises on some of cardiovascular risk factors
in patients with multiple scleroesis. Evidence Based Care.
2012;2(1):65-74. [in persian]

16. Kilic M, Ulusoy O, Cirrik S, Hindistan IE, Ozkaya
YG. Effect of exercise intensity on cerebrospinal fluid
interleukin-6  concentration  during  recoveryfrom
exhaustive exercise in rats. Acta physiologica Hungarica.
2014;101(1):21-31.

YA\YF

17. Livak KJ, Schmittgen TD. Analysis of relative gene
expression data using real-time quantitative PCR and the
2(-Delta Delta C(T)) Method. Methods (San Diego,
Calif). 2008;402(4):1-25.

18. Butcher LR, Thomas A, Backx K, Roberts A, Webb
R, Morris K. Low-intensity exercise exerts beneficial
effects on plasma lipids via PPARgamma. Medicine and
science in sports and exercise. 2008;40(7):1263-70.

19. Di D, Wang Z, Liu Y, Luo G ,Shi Y, Berggren-
Soderlund M, et al. ABCAL upregulating apolipoproein
M expression mediates via the RXR/LXR pathway in
HepG2 cells. Biochemical and biophysical research
communications. 2012;421(1):152-6.

20. Baranowski M, Zabielski P, Blachnio-Zabielska AU,
Harasiuk D, Gorski J. LXR activation prevents
exhaustive exercise-induced hypoglycaemia and spares
muscle glycogen but does not enhance running endurance
in untrained rats. Acta physiologica (Oxford, England).
2011;201(3):373-9.

21. Hoang A, Tefft C, Duffy SJ, Formosa M, Henstridge
DC, Kingwell BA, et al. ABCAL expression in humans is
associated with  physical activity and alcohol
consumption. Atherosclerosis. 2008;197(1):197-203.

22. Spangenburg EE, Brown DA, Johnson MS, Moore
RL. Alterations in peroxisome proliferator-activated
receptor mRNA expression in skeletal muscle after acute
and repeated bouts of exercise. Molecular and cellular
biochemistry. 2009;332(1-2):225-31.

23. Cote I, Ngo Sock ET, Levy E, Lavoie JM. An
atherogenic diet decreases liverFXR gene expression and
causes severe hepatic steatosis and hepatic cholesterol
accumulation: effect of endurance training. European
journal of nutrition. 2013;52(5):1523-32.

24. Kaur J. A comprehensive review on metabolic
syndrome.  Cardiology research and  practice.
2014;2014:943162.

25. Kidani Y, Bensinger SJ. LXR and PPAR as
integrators of lipid homeostasis and immunity.
Immunological reviews. 2012;249(1):72-83.

26. Baranowski, M, Zabielski, P, Btachnio-Zabielska, A.
U, Harasiuk, D, & Gorski, J. LXR activation prevents
exhaustive exercise-induced hypoglycaemia and spares
muscle glycogen but does not enhance running endurance
in untrained rats. Acta Physiological, 2011;201(3), 373-
379.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.4.0
http://jabs.fums.ac.ir/article-1-1583-en.html

| Journal of Fasa University of Medical Sciences | Winter 2018 | Vol. 8 | No. 4 Mirzayi S. et al.

[ Downloaded from jabs.fums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.22285105.2019.8.4.4.0 ]

.Oiginal Article ]

The Comparison between the Effect of Moderate & Prolonged Swimming
Training on Liver Tissue LXRa Gene Expression & Serum Cholesterol and
Triglyceride Levels in Male Wistar Rats

Mirzayi S, Vesali-akbarpoor L1, Samavati-sharif M.A", Mirzayi S!, Piraki P2

1. Department of Exercise Physiology, Faculty Sport Sciences, Bu-Ali Sina University, Hamadan, Iran
2. Department of Exercise Physiology, Islamic Azad University Borujerd Branch, Borujerd, Iran

Received: 06 Feb 2018 Accepted: 06 Aug 2018

(
Abstract

Background & Objectives: Liver X-Alpha Receiver is a family of large hormone receptors that play
a role in cholesterol homeostasis. The purpose of the present study was to investigate the effect of ten
weeks of moderate and long term endurance exercise on the expression of the LXRa gene and the
evaluation of serum levels of cholesterol and triglyceride in male rats.

Materials & Methods: 18 male Wistar rats were randomly divided in to three groups of six, control,
moderate and long swimming, in the range of 275+25g. The training groups swam in 32 degrees water
for ten weeks and 5 days a week. The moderate group swam for one hour and a long group each
session for three hours. After the completion of the exercise, blood sampling from the underlying
vena-cava and tissue from the rat liver was performed. Real-time PCR was used to measure the of
LXRa gene expression by Ampliqon mixer and DNA synthesis kits. Differences were determined by
ANOVA One-Way method and the groups were compared by Tukey follow-up test. Pearson
correlation was used to determine the correlation between levels of expression of LXRa gene with
cholesterol and triglyceride. SPSS software version20 was used at the significance level of p<0.05.
Results: The moderate exercise group showed a significant increase in LXRa gene and a significant
reduction in cholesterol and triglyceride compared to both control and prolonged groups (p=0.001).
Also, LXRa gene expression in this group had a negative and significant correlation with cholesterol
(rs=-0.912) and triglyceride (rs=-0.862).

Conclusion: It seems that the positive mechanism induced by moderate swelling by increasing the
expression of the LXRa gene results in the release of cell lipid makers.
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