[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

qA sl (@9 o)laid (Caba g Cumyy 2)gs el S0} eole Gkl (alc alas

Y o) onamadal 0 ol 2 (9559 (20T E95 5]
S 31355 5 gla &y gaS SL

v . Y *
M e sin ¢ (05 S ¢ Lse e

Silp) ) pa Db) pd 22y csoduw) 5)j) sSuB) we o) saSuiinly e el 89S ()

Slp) ob) pa Sl esSubpy pele s8SD (esalobo § csjlimg sxSuinhy wesjlimg 2958 (P

el cilang esdey sBuihy wesin ol saSuihy (o ybj)g csjPdp i 59,8 (0

WAV/PIE (o mds &, YWAF/ANY iedl yo & ,0

FXR S

O39Syl sl (6 la sl S el olie (201 5 4y poanelS (65 9 JoymdS sbjl 0g 4 (2 Sl g g 3 IS doutdo
S Bl Y g ) oBigns—dal 0F Ol » (205 (9l 5 Aldi) sagl)nped 55 Sl oy Bun b Sl imgdy e o 38
ol o plol b g 35 5 gl oy

cati Cud o 9 S Yook e i 039000 b yliug 55 5 oy o YF ol okt (ppam & 5 0351 (228 35 gy S0 pg 9 Spo
SSgn w008 iy s (M=AJadin 25 (aghs cnped 5 (MZA)02D gl (2005 (NEA)JSST 09,5 w4 (Bolal g0 & 5 s
s b Jld cdbil aads ¥ s VO2MaX se )y Ad-0e @as b agd 4ids ¥ Jols wogls ja) 2ols g 488> Yo s ogls o ped
iled S 5 (ABEY B B Y )i pj ooghS pyed 09,5 prin wh A5 Ial Ain A Cide 4y g atin ) g, aw (VO2MEAX ao)> 005+
A xS oY 5V g sl sl ite 0F Ol s o hse Bpas (3pmS] Slis 1003 00 LD olas

5 (P=0.034)105 (055 c2p05 sl 09,5 3V CuBigmpdl 038 05 ol ob oLt (imoly cal sl a8l {pdlgfr (sl 48l
09,5 o SMB] &S0l Lt (Sg,in: i (30l @S i o bl J S 09,8 G 4y g )bline al33l (P0.047 )atis o5 soghs
20555 ¥ G g bline BB &S ol i ol g @l onz wo (PF0.9)0)5 sz g 0 (sl e 5 Alsbin 25 (29l oy
)05 Y g nsedaal 05 ol ol

hol el oz o 9 35 Gelignsdal 0F Ole ORIB Gob Sl (sl g A (eglts Slayed (e doul g Coy
Bl 4> 5o ISl 5T A5l (Bgyem B slo (5 lo (RS 5 sage B Ll (oo HDL 05,8 cules )3 9 4 51 Syl o8

Y o) oeSanomdsl ehdd (ol yed o gtolitul (o3 1 g S b 03l

Ol bl p 3 bl p 5 sl ¢ ol 13T 688515 (Dlyal 0dKls (S S5 03 1 gt 0k 55 3

Email:Hasanvand121@gmail.com

Copyright © 2019 Journal of Ilam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.



file:///C:/Users/m/AppData/Roaming/Microsoft/Word/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

OhEan § 330 (3483 —s35 G330 )3 P g | ai3gnonlest of ol » (i 0263 g4 )

e gl s (35 IS 5l (o
(B)cus] yu o Snlg 5T Lilie ,> HDL

2 g sl G5 pogas )3 4yl anle
A odly lis oS el cawd 4 b o I HDL s
APO A-l 15l HDL (lo oy 25 p00s)]
APO E 4 (Apolipoprotein A-11)l- 59,605
55 5 3l Lo 51 Jg S 5 sipdsind 35 o
)b i e (F)ig—35 (o HDL @)
5,005 b sy b 4151 5 bajl8g,Slo aiile by ok
gbdl alo HDL g 03,5 Ly Jolss (g pondaal b
S oS ool Jo 3l 5 055 )55 gy
JoyudS ot lo HDL wgi 4y )06 Ladd b J5l
sl Jobo 35le b Jobo 5l (S andl (V)aidly o
HDL g a8l Jolss (g mgeedsel b 365 30 oo
O spp 4 ook Oliis (AWS el g
Sl Jobo J Jg S g5 5 b (89050
9 JrulS (e odiphy o sl ond pasuie
039l & Aly (ol dme JBU g ) S g
ATP-binding cassette protein )ola _wé sy
1 kol g pandal 45 A3l o APO A-l (AL
sy o Ve i) iw APO Al .ol HDL
(A)a2d o JSis |y HDL 0395 aoys Y+ 9 HDL
APO  laas b Jlusl sla diges oS ons oald LS
4 ol APO A-l s b o cla aiges 9 A-l
5o 0590l (Y=A)uil (os HDL Jloys > JiSis
5 > ABCAL/APO A-l s 5y cligis (i8]
14)55)5 155 Joko (3L Jg s

ohy & oM Glp oy cla itedgw
oo 5 ety o 3,Skos 1 ol o Syl
sl (lon rjolSuly )l Wl b glon Sy
Ll 0dd asuie o Cuwl b Gl A0S ol
G Wl o Sb cldld &S Wl ey i oliass
I o sl oSangd Eres 2 e Sl
Gial33l o VIDL DL el (g5 inlS alos
Gage g 298 e ol slb dssezey; b HDL
orsSae Jsl wulp 5 S Jole (S dee
il HDL o 5 5 oo oI5 silo Jg s

AR

.

doddlo
Lojl ok 4 oy e g CAgw M
OF9n9e pdlie (Ll g byl 65 g Jgyads
Az 1y 0131 (lipoprotein High-density) J&s
S B 518 oo gy Sly il gl (5 lowy
285 1) b glow cpl o edle Jlbpd (S5
iy b ki glo Jiogh (V)4S
O 4 A o ol (Bgpem b slo len
bli)l Boys 2 (2 gy Jlade 9 HDL o)l
9 HDL aslg ja 0 (isli8l (V)o,d deng (wsSao
Low-density) J&s v cu—Sgpe—ud Lials
395 9 Al i 3,Slos de0 4 (lipoprotein
SoS ol b by glo glow jl 5pSKitin g
bl dbuly 4 Sy phie cdl s S (o
(s pedplie 3 okg 4 (Splle o )5l
Pty codlo bis gy ore 250 0y Wl e
(V)43 el ol
9 3,h ol s g Sl ol jis HDL
orsSze Jaml b HDL 8" cuul ] 2 (goges 55l
Reverse Cholesterol (RCT)Jgp— I
— gle il 5l spSin » (Transport)
o Jyyiuls osSnn JB ) (F)cadd 30 Bope
gl cdl 5l Blol Jomls gyl zer Al
5 S ol il Sle alex I Sgelyy
S8 i ool S 4 b ol paib Sl
wlie O (ogSae daly (F)ogd (oo s HDL
odind Gl o )lSwly sl jlas g lewdl HDL
Jasl Gipdy o e exyS 9 HDL s
5Bl e Jgymads cutlyy sl gyl S
IS HDL a0 5y Sle pod sla Jho
Jlie > HDL (sladle (sly muaslSio (05 (slS
e G esSan dlaly (D)l g ISl 5l
oximd lii ujg)lSly sl s g lewdly HDL
Jasl Gipdy ol le 0,8 5 HDL s
5l e oy S il ol g yals
5 HDL dhwy & jBysle pd b Joho
Apolipoprotein A-) il wlsl cla 59 pone]



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjixpPw1J7UAhWIZlAKHUWeAdAQFgguMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FHigh-density_lipoprotein&usg=AFQjCNG6gUbEDxEsBems0M9eI5dEs9rgrg&sig2=Sd0b0raEqVNkmO5RERcO5A
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjixpPw1J7UAhWIZlAKHUWeAdAQFgguMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FHigh-density_lipoprotein&usg=AFQjCNG6gUbEDxEsBems0M9eI5dEs9rgrg&sig2=Sd0b0raEqVNkmO5RERcO5A
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjixpPw1J7UAhWIZlAKHUWeAdAQFgguMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FHigh-density_lipoprotein&usg=AFQjCNG6gUbEDxEsBems0M9eI5dEs9rgrg&sig2=Sd0b0raEqVNkmO5RERcO5A
http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

QA 3ls)a (@9 d)laids (C3ba § Cauy 3)9s

el S0} eole Gkl (alc alas

ke 9 SpSuiy lp M sladpaly (Bl (<l
Biss Slayed s ashl iy oo b gylon
25 el o, Sles sla bl ( S0j cudS
9 Sl Jy Wi e v ) BB Mo S
Jo sk 4 ain gy ul 3 550 )l
P Gid & e 3 gl e ol as sl
Ol (biyg clled 4 o gl g SS) e
Lad o olid oS )l drg sumled g cuwl aidly
s cdld Il (Sidnsd sl 6Bl
Ole @ QL ANYAY)al oo 5 lal (25559
3 b posSan JEl b basye o o ol pas b
I pNin kg 3Sos dou0 Ca (58509 e
s (ygp0 (Bgpem S Jlwisl o ol
oip pole Gimeh sl Baa 1) (o
@9l 9 Adar ) o9l)blyg (e £ I
Jsl )5 5 Jelse 55 ol Sl p (00
il (o Jo S yugSae
B (9, 9 319

o s 12l gy )l jl ol hagsy b,
dalllae cpl WSl o (00 )8 ddllas S Gun Lo
Olnl Sy psle Cllas M) 4o 3 (0)25
5 oslizl 5 il o, oll g g
o Y adllas pl jd s plosl a&islej] llge
@ VooV iy 5 —l—o e
S (Olrl (Sbjy pole olKailsy jlond (o)l
yS b A 0g)S ¥ bl b5 15 salinl
P e pj ol Cnped g WD (glS (ped
celo VW o4 a) gl Sies o)lilinl oKl
a2 WY )l d2)d (:0ke 9 (So)b-alid)
» e g ol 4 Gbll e b (ogmades
SRS 2l b Fo—=s 9 BB lulen
LAS e

Sllg hign 5 2S5 S50 jl b diges 4lS
Jig5 ol ysbo a4y ol sl gtitdl a5l
why Gjpe & gl e Gl Bad asS
g (gp 9 S5 duwge Sl odd gyl 5
13,5 odlitwl ] il gl sl
P e B 4 g gls p ogde b diges

vy

il 5 S Gald) Jgbo ) Jgsind gy
s LM, Pre Beta HDL )8l Apo A-l
Syl S Jg s’ oyt 3l cdled a3l
(Lecithin-Cholesterol ~ Acyl  Transferase)
sl g 550 e b3yl L alaly 55 (VeA)ssss
el 0ad bl (Sul Gladnd gyl oS
039 13 ABCAL 15 ol (siolii oy ye i &
yes 25 QIS g caby iy o) SoS
Jole a8 ABCAL 5 ol Sl cel  oldl
039y » el Joho Sl JopudS zos > S
JyS 09)5 4 Cams (055 095 slo &) Soe8
.(\ \)Q.w‘ IR
@ ioo 5 (V0))Ken 5 gt iz o2
2550 Jolos Slyuss 3 (gjlen Ol yed GEE (wyy
oligSlo 5 Joyiuds usSen JUisl o5 ol 5
aan VWY s ob ol b J e ol sy
JEl s 4 e Ulg 0 il cld
omioSule sl Gl i 5 S 4 Jgpals
ol Gl )85l g gl pogad > (VW)osd
Sy (Sl Slllbae Jg S (gSae JUisl Jolye
& b oleygdS )d ol plsl sla g} g 0l
ABCG1 § ABCAL Lo ; b—u (owyp
05 ole 2 O Slg 9y Siler cpyes i VY
b o 8L ;0 APO A-l L. 4 ABCAL
9 W3y jlng sl &) (B g gligy dlac WS
C—L"“’ 9 ABCAl O Olﬁ 3l ul.w.» [FY C)—l @L;
b (WW)rg Sy 09,5 j1 5VL ()l (dxe ysbo
O &S k) domd opl 4 (V)0) S
Jolse 0 MRNA ole ) (rl38l b sl oo gilsn
Oh @l b5 Jo s usSae JlEsl > 5550
oy 9 B sl lew I i s
(VF)asl ail
sl ddlie 5 gy diwj 0 Cdyin 3959 b
Il J x5l 5 G e (Sleyd
P g S g Cal JStio i o2 (B sl (6 )len


http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

OhEan § 330 (3483 —s35 G330 )3 P g | ai3gnonlest of ol » (i 0263 g4 )

Olalidl /Y misec ai_an b 4 fued 5 Gy
by atin )3 9 add> Ve Jol sl atin ) (b (o0
(WVA0)ay add> £o 2y SL

sl ige 0 VOZMAX (005 oLl by
g Jhugs adlas ol Slons O 0 (olie
Voo oud b aady Ve o ll oy )
W3)S (oo Sy ) (305 p)S Alsye dddd e
gy 9>y b LT (3555 eald sesl e
2 Cygo 4 /Y MISEC oy G
abl 4 B b oy & Sy U cdl o il
@ 2l Sy d dag b ddgs b))y culld
adlas bl p g dinds 90j] sle] ) odel Cawd
sl ©ad 3 5 5j00 Copu GhlSen 5 Jluge
(VFN0)ae] Cawd 1 o yo5 aaliyy

o B Oy Gy dudy 3T ) e el YA
eSS el (gyby dges ails Sl celw VY
b ol 1l b diged spgl gen sl g 25 ploxl
5 (pSsksSTeS (o Vo)l o) 5l oS
092> BuF Crge & (pSokSTp)S (oo YB)peliS
Ol B Oy S e AD (0 he ( (Slaw
o3> 55 5 Cond Spslgazd ppw 3 9 lix b o
@ b )lad (oS Lolen ol 53 39250 (93 U
asiS s L (59) s 9205 JB& JalS b
S Ojg odlel g 398 4B ] cugb) U wad
p)S oo N cB b Jbusud (g3l 0 &y A8 g
lo @il oolaiwl b Aol g 0l (LS 59
sbod b y5y8 4 RNA (asdi lp oad deodie
LS Jae —Ae

05 Ol Sl (yn polate 4 adlae (pl
o3lizl GRT-PCR (S5 j| 540 ol pusito
5 1 gl b Jsho RNA lizl jglite oy 0
L DNase | treatment sb & ol b o
deg Cygo 4 hey opl bl DNasel
13 39 o s DNA wiges »» Lol DNA
P Sl 5 o5 ar_5lo CONA coles
15 plool QRT- PCR

§ szl L wiges b ;I RNA gl 5l

U™

aog & 4oy b (ol)l Qiagen ) Qiazol

Yy

b il pSen j (Sig bbd 4 S g9y
win Cla b O g p)S VR S5 03ga0x)
5 S Cugh) dod Cod 5 Ly Laulyd 5 9 o9
Ollgs () sl Collae ()b 2Ll 45 >
AR PRRVE P WPy

5 235 9lS (B9 JSSan L o &) ojllis]
hn Sy opped dud B L Ay ) oegl
b &) ecnyed sl joy 0> &5 ©yge ol 4 b plodl
b g azalis Jeod s 59y 2 pielyl > colyg L),
D)5 (e ped & g9y SIS 5 omb sl sy
by b pllen g 095 4 b &) & dn Cluds 13
5 ol Sy b kil can wal o iy
5 29l yed Jl S sl cas iy b S 3590 pogls
ol pyed g9 a4 by B w3 eolaiwl egly
D dnl> (bl b8 ol igd Wil JSSgy b g a8
Lol b JSSgp o0l b o &) don g 05 plool sl
sl g JSgn > (ISie 55 @ g 5 05
Lad Culd Gde 4 ol pped ool 5l e o,
ey Obb 4 g £9pd

wobiyy ioding ool ol Sy 5 S8 e
Calo)glo ohg ol (b Jeed5 59y (e
2 0 ¥ ol ol olelnl Yl s e85
Py 4ddd O Jold aS gy aidd Fr o 4y alan
e oy 0 U ¥ cud b 00)8 dpw g 00,5
ONgd aady Yo 4 (VOZmax) bpae 5]
Al b e didd ¥ el Cols o g (29l
Y o (VOZ2max ssp A+ U Ad Lo,a)YL s
jop 5o b0 @l b L) b (g)elSy, dids
p b oais b ped b g (VO2max
Gy o bS5 (10)ansSS sl ingly (ol
b opl g b eadas VOZmax 5 oased
si—li8l +[eY mMfSeC a_an > ool
238 S 0 pgl ped 09)5 (V)b (e
so &y &) Span GieaS| pSlas jl gaoyd (pelal
Cadd jd diad ) dwds dw (1,5 has addy p
FSle Loy 00 B A ol culled cond)aian
Gl a5 a3y (pped a4 (Bpae ojens]
32 09Me)cyyo3 ol b plol W b A el iy


http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

QA 3ls)a (@9 d)laids (C3ba § Cauy 3)9s

el S0} eole Gkl (alc alas

A5 aslsl RNasin g, See V 9 ANTP idg,Se
Sy Joloe oy g See VA 4 olg > U
A eSSl ol Sl asd YV, 4dB O G &
A eSSl oS Sl as 0 FY o cele ) G
Vo ode d o 9)Sue STy (99,8 e sl
Aol I8 olS il as gy Ve gled jo andd
pool loj b g as ooy )18 & (g9, Jols CDNA
M3 ole 4 =Y+ 58 5 PCR STy
Sy 1wl bpsly (b lp b gl
L LXR-B 4 LXR-Alpha ; 4 by, MRNA
buwg b yesly a5 zlscul NCBI colw 51 eolal
2 g g A adlo Allel ID g 5aumels 38l 6 5
il oluebl cas BLAST 18l 5y lws yeuly
I3 bl 090 lpealyy (ad cude oo (92 S5
OJ;‘I yon) o <)M) L uﬁ}j Lm; A.’.‘){ .Qé)f
J...._S\L.’ %)) 5l i Ve — O‘i‘ FRRRE PV W
ojloss Joda )b oolatwl J&I Jy S lei e o

0

i g0 sloparly I

Sl ooy o ) skaie 4l glsel sl
5| ke DNase ;50 5l DNA L RNA sl
clble casy pi¥ polie b oolazwl RNase
Sl & G (e A8 s 00D gl RNA
s sSan Ko oxd glpiial RNA 555800
2L iy, S S 5 (Fermentase,1ul)DNase
Lo Jlog T b Jsbxe o 5 43 Ll X 10
4 Joobs Jglo 15 01l yidg,See Vo 4 DEPC
W eSSl ol ol 4y VY addy V0 o
S8 a5 ol dsy0 FO 50 4dBd VO Gde Ay g
099y 4 RNA clale g8 Jlbpd o3l b ad ool
o (oWl Eppendorff) UV (¢ iogidg xSl
RNA 5,59, \=+/Y 4 CDNA by cas 0
o 5 4Ll Oligo dt (2 e ) 0 gl el
S5 e a3k i San WYl dloge ol s
a5 il o 5l gyieS o 39 55 Lade RNA S
W ol o 4 DEPC L oss Jls o b g
Ve 50 aadd B Gde 4y LiiSly b edibe)y yidg e
092 Aol s 9 A 03l )3 015 ol as o
VXS 3L pidgpSee ¥ Gandy Sue b andlS &

A 2y90 Syealyy g Y 25lend Jgur

Name Seg. (5-3)
ApoAl .;  Rat-ApoAl-F: 5’- CTGACAGGTTGCCAAGC -3’
Rat -ApoAl-R:  5’- CAGGAGATTCAGGTTCAGC -3’
ApoA2 .; Rat-ApoA2-F. 5’- GTCACCATCTGTAGCCT -3’
Rat ApoA2-R: 5’- GCCTTCTCCATCAAATCCT -3’

od 38, b )i p olail )l
oy Ca 3 Melting Jbged .15,5 oy (DNA
g & ol pbxl PCR sl iSly cows
oy &y STy 5l )l 2 53 9 0 2 Sl (ol
2 2 (Sl sy p Caa e S5 loges
Al by @2 pe 05 085 8 byl 5)5e ST
sl Jgoyd 50 b edly ol I8 51 eolatwl L ooy
&y o) b S o ole ol AACEY 5 AACE
A5 gl Jloy
Sy vog ol 3l e ol fbowi 5 4y
odlaiwl by o3l oy g pld (gla odly (gui dtwd

Ye

PCR master mix );l eslazwl L PCR 351y

» SYBR Green 4 (Applied Biosystems
&b Applied Biosystems, Sequence)) o5uss
Sl S ¥oo 83 plogl onijle €S58 S5
5 5 48,5 by > Real-time PCR a3 »
Glp oS le asyd A Ll S clales
pdas 4l Yoo gly oS le ds gy £ sl VO
0f 38 adlae 3y5e b 0] (el gl S
lod gl s 4 Cap oSl i )
o2 3,5 pbl ol 4Lol,S Anneling cusls
e oyl efficiency  wyp cas s


http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

OhEan § 330 (3483 —s35 G330 )3 P g | ai3gnonlest of ol » (i 0263 g4 )

gz gl 8L
canly Sy iy U el @l o ol
2V oBgpe—dal oy 5 05 ol e
4 d>g 5 (PRSP RS 03)5] ¥ olowd J9J.>;
2 ol 92 1 (—ime g (0/Y) odd aslxe Flado
o bl e ol 5 P=0.017 g

PR PSS 5O P PR 3, 1 P
ool 1oy A L iagh il gla 09,5

A5 el

e Jloy oy sl Shgmgmld el A
5l Guilly (San oy sl 00 ogesl de ool
o awlie gly anly SO bl }:Jlﬂ Oyaﬂ
O )‘.)L'um uala_’ o lis Q)}\o 2 9 > 03;
é]aw A e lasiwl 6.39).639{ rv.ﬂ:) 5 u}o)i )‘ & 09;
» a<0.05 d)lﬁ] s O?")T Al gl gy me
o3lisol b (ylol slo o g djos 0 4B S L
L baylogel muwy o ¥V asws SPSS 58l 645 5l
8,8 ploal Ve oV aseus EXcel 580 6 5 5l oolacl

JSS 932 e 3 (29U5 g Ahwbt 25 (0915 (J RS 89,5 dws 53V (g pomdal 8538 (35 (3l Y 0)kowd Jgaa

Pos)  Fomyl  @llaep  oflbe piome (o ol)of ol olie b 055

/o \Y o Al AYV/A AY£D/A LA5 9lS (prye 09,5
Aoxo/A W) (o9 09,5
\VEY/E 8 o6

o 3] 8 3l Lt gl i wa (P=0.034)
dprg M (g5 g dindi pj egl 095
Of ole olie ol () ojladd H19a3)(P=0.9)s,l
I (295 el 09)5 13N g pgmlss] 033 S
a3 (o QU 1) aidn A Sl J 1S 09,8 4

[
|

n
L

IS
|

w
L

(8]
L

—
1

(et ) Y Qg st ol (1

[=]

P<0.05 ;5 ,ls (ixo coglis

i geil 5l 3j0e OB wyp sl

05 ol &8 bl mls b eolatel  Sgyaie
Syl D ey 4 ) Sonendsl okyS
g (P=0.047)zisly  Jyu8 098 4 o

i1

JAs

Al g (el (g el

L og %

DS g (g el

291 (t9US (32005 09,5 13 Y (9 mamdan] 00 Ol Ol gl LY B lewnd ylagei
Dy r/ee ) gl g olae s g A8 A I e J 555 09,5 Ay S
Sanlet 25 RN J S w

P<0.001
P<0.001

P Y oSansdal 08,8 0F ol om @bl
(Y 0ylos jldges) s Aol yimg} caliste (slaog)S

wd gW-J s #

wnly o puilyly U1 el s e oo
o)lods Jgdo 13 ¥ (pSgpande] 0838 05 ol sl
ol duwlo F jlade 4y dogi b .l 0 o3yg]


http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

QA 3ls)a (@9 d)laids (C3ba § Cauy 3)9s

el S0} eole Gkl (alc alas

IS 932 el 3 (29U5 g Almabs 325 (0915 (J SIS 09,5 dws 53 ¥ g pomdn 803 S (45 )l Y 2lend Jgua

P ) Fos)  wolifap

55k ygdze

(s Ol)os ol pole b 05,5

4 oy Y ol

Y/-VE¥/A LS olS (y05eT 098

YIYEY/Y Wiy 15 (095 09,5
MAEATRYN JS 095

_.
th

(sl Ol) ¥ CnBigpsadasl 0 Ok

Jdas

Ally m) e gl p el

0955

LS gl el

i A1 g J S 89,5 s Copmad (09l ¢ gl (02705 89,5 )3 Y (9 p9mden] 003 Ol e 9l LY 0 ylewd yl3909

g odliho i @ b1 ogg olgnelyl
g Blge (WAV)oen 5 L5 5 (WAV) ) Sen
wio & boye @i boaaly 3y Cuvgunn
g W oad S5 @l b1 g9 Bonsnds
sox & (TAY)ghlea 5 oljjio Cugunals
Ol 2 )S)lg 9y il pped ain VY S0
A4S gla <l 5 APO A-l zhaws 5 ABCAL 5
@l g ol wBlyy Sy Shge (5 5 glog> aliae
o g ABCAL 15 ol o ol e o
@ (279 095 solég> dlas 5 45 ;> APO Al
o (WW)ror JyiS 09,5 51 5YL o) (e sk
op & S 5 (WAY)oLSen 5 olib)8 (i
Al ABCAL 5 ole p olb b opyed b
5255 oy » HDL-C 5 APO A-l (slousdl
cel Clb b opped &5 20,8 5155 4 aushy
APO A- il Liulsél s ABCAL 15 oo ialsd
Y al (VA)gd (o lyg (ol Cmpidd )3 |
ol 03 ole Olee 028 S5 Sliis )> cul S5 4
b Jsko 3 05 oo Gl Sjge 4 by
ol 045 (25l (Swgdl]
I s 2 phipg Sy 366 dw) (o0 5 &
Cod & | g9 Coonl oo Ll 3L 11 g4 5l i

A

S5 a9 Sy
sl @es cuin o o ol b iegh
Cod & dipdy ) (29l0 5 BAD (20l (pped
OF Ol Rl 4 e ()9 Sl ped (S 09,5
g AP lo @y A5 3V gl 0k )S
On NS &S ob Gl mls s ob gl 0
Lol )l 3929 205 (29l 5 Ak o) (095 09,5
JoyialS gSxe JUl Al )3 53 1S ) yusie 1503 5
Gl dan cuia o b i Job Giagh s
Cond dy Ay ) (o9l 9 R (9lS (p2pe5
Y os sl 0305 005 Ol Cliwe 2 35S 09)8
03 Ol oSle iz p2 )05 2525 (g loline Cglis
4 dinde 25 (29l Cpyed 09)5 3 Y g perdel

ol by ]38 9l 04,5 Coms
S 0y Gl ol ol Jiagh ml
05 gl @y a8 3 | gy logase (bis sl
By > dgr (obyg Sl ped atin A JUid & ki
25 o9 g b (2ls Cloyed wian A JLis &
Ogls X yb Dy jbolime g dgpaie Lisl38l oyl diuig
Lo cpl 2 3509 oS £ Om S)Plse
&y WB)J?‘J?‘ Olyoss liee 50 Lol i dalie
pxe ol gt wuld i edalie gl 11


http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

OhEan § 330 (3483 —s35 G330 )3 P g | ai3gnonlest of ol » (i 0263 g4 )

P 5 Jeles 0F Ol pRIPl & S8y Sl
s Vel 053 o e bNSge il
peroxisome proliferator- PGC-1a sb; i!;8l
uil38l o (activated receptor y coactivator-lo
» ATP Lul alss § Jslo 49y pandS 0L
Yl Sy plo Sl ilo JUb (8555 Sl e
4 Gl @biSshe Bism o) PGC-la g
GBS (a9 4 join &5 ABL (b)) Culld 2]
Comd Bab Sl & Yl Ll il oais
Jbé s op g SMac 9,0 ATP:ADP/AMP
Wb o Sy cdld iy 4 8 AMPK s
5 somdglio Sl cpl WL (YY) )cw] atwly
il delse ool pudglio 3 ;50 lasnl)p
Jelse 03 Ol 3 s 9 Joyuds wgSae Jlix]
Slidos 4 5l &5 aubb Sge 0TS ol ) 45
Sy oal yd (o i

S Cedil (SN CelS (b Sluyes
i Jolos )3 dgme el IS 50 9 Sladdl 60 Slas
Db (o JoyiudS wsSae Jml anls 5 150 4
jg bolhgy ol ) 0ailS e8yd sla)ls g jlo (Jo
4 B8Me il gla o o ul @ Ll oS jobs o
9509 Callsd 4 o sl 5 GBS 0je D B
Ol &S 0> dgzg (sanled g el asl yilsal
It (Sigdei—d o B w2 (o
sl gl o b D)y sl el
ol ol Limey I Jwobs sla asl .l ol o
gl )y a8 3 1 gy logaso (g uoedssl (il
2 9 By Oliped ae A s> 4 by Sl
o9l g Lad old Ol yed atan A Lo & 8y
L g jblise 5 dgaede Gl ol de )
byt col 2 (s3509 2pe3 £8Pl ool
05 ol olise 53 syblize )38l Ll LS saalie
Sy pasie SIS (b)y9 cnyed JU> & it oyl
S 11 g5 oisnsd] et (e L
RWARFSTY WS

Jelge 03 ol ORI Gk | (ob)yg Slised
2 9 S Sl JoyidS gSae JUl 3 55,
Coled 3 9 &Sl JoyiadS o (el Jolo (i

v

SIS 5L g ((By9 linyed 4y (20 Fwly o Il gg5
Ay Jg S ugSae Jl

5 g 3 il Gobo 3l Vi) (5559 iy a8

Frpb dasndsand o Job o 5 o

Sso JpsiedS osSn JUS| g (gl sie
L;oli:.as 8 J9L.a P 2> oM Al

5 w8l LRl o Wy Ky o L8l e 5l
Bl Sloj oxy cul 993 Je a5l o ol i
SIS 4 939)9 b (2 (e & W8l (s
Mol Ngy b (g8 gie o sl cde 4 b g asly
b (o3 cllad b il bandgand iy o
sl Jobo S35 4 2 slasgul 399 51 605 5l>
J—31 e ey Chgw (RIEL uS
SrSe—lr 15 3 o e jl S o Jobe
Jele S 5l s aaglyd g Jelgs cul 8
Conglio Sl 38l gl Sl a4y 1S 0AS ol oen
Sy o @by gie Fiem > by odewdl &
LS By calld &8l ol olizel il
prad Bl S 25 g 9IS Lo g g oo el
oM Shocel b ol Gl g o clasl
) 555555585 5 955 (oo Loy S00T C 2 (sl
owll cel o oMas ey e ials
B @ S5 Qe g o sladl apulies]
(V)25 oo lalasee Mae

EF P)sSirg Callsd oS sy (oo S5 4y Bl
Ak Jalg e (o8 el 5l Sad
Gl L g 3l oS SIS g & et
Ol 4 e oS dlae g uS o Gemeliens]
Gl gl @ Colun 093 (o 2 21D
JUSl gy dgm0 4 oxie 50> ikl g amd (e
rol imgh )3 (Ve )ogd S )3 Jopids ogSas
bl ool opped cad &S ab ol ol
Jolos Sl 2 (gibline 13U (dpdiy 2j (o9l
D8 Jg s (wgre JUi 5 155

S o e il JWB L (e cullad
Sl gpolianS] Sland gige (pjgial oS Jlb
(V)3 (o Jal8l 1) Mz sy Jobo 3 02
&S Cuwl odb lis e Clidsy gl #8ly 5o


http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

QA 3ls)a (@9 d)laids (C3ba § Cauy 3)9s

el S0} eole Gkl (alc alas

S LAd g GYgb Sloyed Jlid 4 g e SYsb
P Sk cage WS o Jsb ol s 5l e
5 0 s o el e sl adls
D9 o JgpianlS pogSae Jlil 2,8
(IR.SSRI.REC.\Ya$,\Y¥) 1 536/ 15

&l 35 wlpw
9 Ogime (oled prime Copde jl Aluwg cps
uJ?SJ.n 5 u_l}L,; Olabss )’f).c ali.;bﬂlpﬂ OL»L;’))K
ool o ) Lo 45 LS plo 5 ool olKetils

Sl Sl 20 )b Limgin ol g lao
e (0

References

1.Gharipour M, Sadeghi M, Dianatkhah M,
Nezafati P, Talaie M, Oveisgharan S, et al.
Comparison between European and Iranian
cutoff points of triglyceride/high-density
lipoprotein cholesterol concentrations in
predicting cardiovascular disease outcomes.
J Clin Lipidol2016; 10:143-9. doi:
10.1093/eurheartj/ehr112.

2.Acharjee S, Boden WE, Hartigan PM,
Teo KK, Maron DJ, Sedlis SP, et al. Low
levels of high density lipoprotein
cholesterol and increased risk  of
cardiovascular events in stable ischemic
heart disease patients a post-hoc analysis
from the Courage trial . J Am Coll
Cardiol2013;621826-33. doi:
10.1016/j.jacc.2013.07.051

3.0ram JF. HDL apolipoproteins and
ABCAL1 partners in the removal of excess
cellular cholesterol. Arterioscler Thromb
Vascular Bi0l2003;23:720-7.
doi:10.1161/01.ATV.0000054662.44688.9
A

4.Srivastava N. ATP binding cassette
transporter Al-key roles in cellular lipid
transport and atherosclerosis. Mole Cell
Biochem 2002; 237:155-64. doi:
10.1097/MOL.0000000000000088.
5.Butcher LR, Thomas A, Backx K,
Roberts A, Webb R, Morris K. Low
intensity exercise exerts beneficial effects
on plasma lipids via PPARgamma. Med Sci
Sports  Exe2008;40:1263-70. . doi:
10.1249/MSS.0b013e31816c091d.
6.Agarwala AP, Rodrigues A, Risman M,
McCoy M, Trindade K, Qu L, et al. HDL
phospholipid content and cholesterol efflux

YA

ols D ape b Llg o HDL 6,3
a3l u g Snly il ale (g pem B slo ()lony
kol Gl ples B3l (pyp coles il
b Sy s 5l Jyiads ogSan Jlil ai] 8
03 S Wladod & 5 cuped 4 Comd Siaglign

dopeiio g Jolos pl i@ B ooyl odl 3 )
oosre JU) S pudgilieo Soe S sl & 25
s95y9 et Jd 4 (JgpdS Sl g Jg s
e @iyl augp g 5Pl Spae @l s 4
P Bysie Gl Gren ABL o D))y ol
248l (5559 Collad a3 3903l 16>

capacity are reduced in patients with very
high HDL-C and coronary disease.
Arterioscler Thrombosis Vas
Biol2015;35:1515.

doi: 10.1161/ATVBAHA.115.305504
7.Rashidlamir A, Saadatnia A, Ebrahimi-
Atri A, Delphan M. Effect of Eight Weeks
of Wrestling and Circuit Fitness Training
on APO Lipoprotein Al and Lymphocyte
ABCA1 Gene Expression in Well-Trained
Wrestlers. International J Worestling Sci
2011;1:48-53.
doi.org/10.1080/21615667.2011.10878931
8.Boden WE. High density lipoprotein
cholesterol as an independent risk factor in
cardiovascular disease: assessing the data
from Framingham to the Veterans Affairs
High-Density  Lipoprotein  Intervention
Trial. Am J Cardiol 2000;86:19-22.
doi.org/10.1016/S0002-9149(00)01464-8
9.Rosenson RS, Brewer Jr HB, Davidson
WS, Fayad ZA, Fuster V, Goldstein J, et al.
Cholesterol efflux and atheroprotection:
advancing the concept of reverse
cholesterol transport. Circulation
2012;125:1905. doi:
10.1161/CIRCULATIONAHA.111.066589
10.Rothblat GH, Phillips MC. High density
lipoprotein heterogeneity and function in
reverse cholesterol transport. Current Opin
Lipidol 2010;21:229. doi:
10.1097/mol.0b013e328338472d
11.Khabazian BM, Niaki AG,
Rahbarizadeh F, Kakhak AH, Noghabi MJ.
The effect of 6 weeks of endurance training
on the expression of hepatic ABCAL in


https://dx.doi.org/10.1161%2FATVBAHA.115.305504
https://doi.org/10.1080/21615667.2011.10878931
http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

OhEan § 330 (3483 —s35 G330 )3 P g | ai3gnonlest of ol » (i 0263 g4 )

male wistar Rats. World J Sport Sci
2008;1:1-7.

12.Pinto PR, Rocco DD, Okuda LS,
Machadolima A, Castilho G, Silva KS, et
al. Aerobic exercise training enhances the
in vivo cholesterol trafficking from
macrophages to the liver independently of
changes in the expression of genes involved
in lipid flux in macrophages and aorta. Lip
Health Dis2015;14:109. doi:
10.1186/512944-015-0093-3

13.Safarzad A. Effect of 12 weeks aerobic
training on treadmill on ABCALl gene
expression and APO A-l and HDL levels in
tissues liver twin muscle and heart of wistar
Mouse. Master Thesis Tarbiat Modares Uni
Tehran. 2008

14.Tofighi A, Rahmani F, Qarakhanlou BJ,
Babaei S. The effect of regular aerobic
exercise on reverse cholesterol transport Al
and apo lipoprotein al gene expression in
inactive women. Iranian Red Crescent Med
J2015;17:1-5. doi:
10.5812/ircmj.17(4)2015.26321

15.Hgydal MA, Wisloff U, Kemi OJ,
Ellingsen Q. Running speed and maximal
oxygen uptake in Rats and Mice practical
implications for exercise training. European
J Cardiovascular Preve  Rehabil 2007,
14:753-60.doi:
10.1097/HJR.0b013e3281eacefl
16.Wisloff U, Stoylen A, Loennechen JP,
Bruvold M, Rognmo O, Haram PM, et al.
Superior cardiovascular effect of aerobic

interval  training  versus  moderate
continuous training in heart failure patients:
a randomized study.
Circulation2007;115:3086-94. doi:

10.1161/circulationaha.106.675041

A}

17.Ghorbanian B, Ravassi A, Kordi MR,
Hedayati M. [The effects of rope training
on lymphocyte ABCAL expression, plasma
ApoA-I and HDL-c in boy adolescents]. Int
J Endocrinol Metab2013;11:76. (Persian)
doi: 10.5812/ijem.8178

18.Canto C, Auwerx J. PGC-1lalpha, SIRT1
and AMPK an energy sensing network that
controls energy expenditure. Current Opin
Lipidol 2009;20:98-100.
d0i:10.1097/MOL.0b013e328328d0a4
19.Gibala MJ, Mcgee SL, Garnham AP,
Howlett KF, Snow RJ, Hargreaves M. Brief
intense interval exercise activates AMPK
and p38 MAPK signaling and increases the
expression of PGC-la in human skeletal
muscle. J Appl Physiol 2009; 106:929-34.
doi: 10.1152/japplphysiol.90880.2008
20.Gibala MJ, Little JP, Essen M, Wilkin
GP, Burgomaster KA, Safdar A, et al. Short
term sprint interval versus traditional
endurance  training  similar initial
adaptations in human skeletal muscle and
exercise performance. J Physiol 2006
15;575:901-11. doi:
10.1113/jphysiol.2006.112094
21.Brousseau ME, Schaefer EJ, Wolfe ML,
Bloedon LT, Digenio AG, Clark RW, et al.
Effects of an inhibitor of cholesteryl ester
transfer protein on HDL cholesterol. New
England J Med 2004 ;350:1505-15.
d0i:10.1056/NEJM0a031766
22.Ghanbariniaki A, Khabazian BM,
Hossainikakhak SA, Rahbarizadeh F,
Hedayati M. Treadmill exercise enhances
ABCAL1 expression in Rat liver. Biochem
Biophys Res Commun2007 ;361:841-6.
doi: 10.1016/j.bbrc.2007.07.100


http://dx.doi.org/10.29252/sjimu.27.2.30
https://sjimu.medilam.ac.ir/article-1-4675-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-10-16 ]

[ DOI: 10.29252/5imu.27.2.30]

QA 3ls)a (@9 d)laids (C3ba § Cauy 3)9s

el S0} eole Gkl (alc alas

The Effect of Training Type on Hepatic Gene expressions of
Apolipoprotein A-I, and Apolipoprotein A-11
among Male Wistar Rats
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Abstract

Introdaction: Lipid metabolism disorders,
especially raised levels of cholesterol and
triglycerides  increases the risk of
atherosclerosis. This study aimed to
investigate the effect of training type
including submaximal continuous and high-
intensity interval training on hepatic gene
expression of Apolipoprotein A-l, and
Apolipoprotein A-1l in male Wistar rats.

Materials & Methods: This experimental
study conducted on 24 male Wistar rats
with 8 weeks of age and weight range of
200-250 g. They were randomly assigned
into three groups of control (n=8), high-
intensity interval training (n=8), and
continuous submaximal training (n=8).
High-intensity interval training protocol
included 30-min interval running 3 days a
week for 8 weeks (each interval took 4 min
with 85-90% of VO2max and 2-min active
recovery with 50-60% of VO2max). In
addition, submaximal continuous training
group (30-60 min) was subjected to 50-55%
intensity activity with maximum oxygen
consumption. Finally, gene expressions of
Apolipoprotein  A-1 and Apolipoprotein
A-11 were measured in this study.

Ethics code: IR.SSRI.REC. 1396, 134.

Findings: The findings of this study
showed an increase in the gene expressions
of Apolipoprotein A-l in the high-intensity
interval  (P=0.034) and  continuous
submaximal training groups (P=0.047),

Accepted: August 26, 2018)

compared to the control group. Moreover,
the results of the Bonferroni post-hoc test
showed that there was no difference
between  high-intensity  interval and
continuous submaximal training groups
(P=0.9). In addition, the results of this study
showed that there was no significant
difference among the three groups in terms
of the gene expression of Apolipoprotein
A-lL.

Discussion & Conclusions: High-intensity
interval and continuous submaximal
training can play important roles in
reducing cardiovascular disease risks, such
as atherosclerosis. This is done by
increasing hepatic gene expression of
Apolipoprotein A-1 and the main factor
taking cholesterol from the liver and
ultimately the high-density lipoprotein
receptor.

Keywords: Apolipoprotein A-l,
Apolipoprotein A-ll, Continuous
submaximal training, High-intensity
interval training
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