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ABSTRACT
Article Info: . [TSTEEE Having physical activity and proper nutrition are very important for preventing Non-Alcoholic
Received: 20 Jun 2022 © Fatty Liver Disease (NAFLD). The present study aims to investigate the effect of eight weeks of high-
Accepted: 22 Jan 2023 intensity interval training (HIIT) along with purslane (Portulaca Oleracea) supplementation on the lipid
Available Online:010ct2022 :  profile of rats with NAFLD

[YEETEEE In this experimental study, 25 male Wistar rats randomly divided into five groups: healthy con-
trol, NAFLD control, supplement, HIIT, and HIIT + supplement. To induce NAFLD, rats received a high-
fat diet for 12 weeks. The HIIT was performed for eight weeks, five sessions per week. Plasma levels of
High-Density Lipoprotein (HDL), Low-Density Lipoprotein (LDL), Triglyceride (TG) and Total Cholesterol (TC)
were measured. One-way ANOVA and Tukey’s post-hoc test were used to analyze the data.
EBME Plasma level of TG in the HIIT + supplement group were significantly lower than in the NAFLD con-
trol group (P=0.035). The TC level in the supplement (P=0.013) and HIIT +supplement (P=0.001) groups
© wassignificantly lower than in the NAFLD control group. The HDL level in the HIIT + supplement group was
Keywords: significantly higher compared to healthy control (P=0.021), NAFLD control (P=0.001), HIIT (P=0.006) and

High-intensity interval supplement (P=0.018) groups. The LDL level in the HIIT (P=0.01), supplement (P=0.001) and HIIT + supple-
training, Lipid profile, ment (P=0.001) groups was significantly lower than in the NAFLD control group.

Portulaca Oleracea, : It seems that HIIT combined with purslane supplementation can have better effect compared
Non-alcoholic fatty to HIIT and purslane supplementation alone; therefore, this method can be used as a complementary
liver  therapy in people with NAFLD.
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Extended Abstract

Introduction

on-alcoholic Fatty Liver Disease
(NAFLD) is leading liver disease in
the 21st century, and its prevalence is
expected to increase in the world [1].
Proper nutrition and exercise are im-
portant for the prevention of many diseases, including
NAFLD [11]. Most of the studies conducted on the effect
of exercise on NAFLD have used traditional methods
such as continuous exercises [12]. Recent studies have
shown that High-Intensity Interval Training (HIIT) has a
more favorable effect on NAFLD [13]. In addition to the
need for spending less time, HIIT can cause more adap-
tations and improve aerobic and anaerobic fitness [14].

Purslane (Portulaca Oleracea) is one of the well-
known plants in traditional medicine, which has been
used since ancient times for the treatment of many dis-
eases [17, 18]. It is an annual plant with succulent green
leaves, reddish stems, tiny yellow or white flowers, and
tiny black eggs that have medicinal properties [18]. It
has been shown that the fleshy leaves of Purslane have
the highest amount of flavonoids and ascorbic acid with
a protective effect against free radicals [21-23]. Since
the pathogenesis of NAFLD is related to the metabolic
syndrome and its components, HIIT in combination
with purslane supplementation may provide a new ther-
apeutic strategy for people with NAFLD. Therefore, this
study aims to investigate whether HIIT exercise along
with consumption of purslane supplement can have an
effect on the lipid profile of rats with NAFLD. Methods
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Method

This is an experimental study with a pre-test/post-test
design. Twenty-five wistar rats were placed in two con-
trol groups and three experimental groups by simple
random sampling method. One group received standard
dietary regimen (healthy control group). The other four
groups received a high-fat diet for 12 weeks to induce
NAFLD. After 12 weeks, four groups were randomly
assigned to NAFLD control group (n=5), HIIT group
(n=5); HIIT + supplement group (n=5) and supplement
group (n=5). The HIIT program in the first week was
performed at an intensity of 75% of VO2max with seven
one-minute attempts at a speed of 30 meters per minute
and an active recovery interval with an intensity of 15%
of VO2max. The intensity was gradually increased to
80% of VO2max in the second week, 85% of VO2max
in the third week, 90% of VO2max in the fourth week,
and continued until the end of the eighth week. Purslane
extract at a dose of 400 mg/kg body weight was adminis-
tered by gavage to two groups of supplement and HIIT
+ supplement. All rats were anesthetized 48 hours after
the last training session. Then, blood sampling was per-
formed and plasma levels of High-Density Lipoprotein
(HDL), Low-Density Lipoprotein (LDL), Triglyceride
(TG), and Total Cholesterol (TC) were measured by a
photometric method using a kit (Pars Azmoun) specific
to animal samples. To check the normality of data distri-
bution, the Shapiro-Wilk test was used. After determin-
ing the normality, one-way analysis of variance (ANO-
VA) and Tukey’s post hoc test were used to statistically
analyze the data and compare the groups. All statistical
calculations were done in SPSS v. 20 software.

Table 1. Mean and standard deviation of lipid profile variables in the study groups and the results of ANOVA

MeantSD
Veriables Healthy Control NAF::;IC on- HIT Supplement HIIT+ Supplement ’ ’
TG (mg/dL) 48.20+3.69 50.40+8.84 43.00+4.52 40.60+4.11 37.0143.08" 3.345 0.03*
TC (mg/dL) 58.8+6.76 63.41+3.50 58.01+2.07 54.41+2.07" 51.21+2.58*" 6.938 0.001*
HDL (mg/dL) 27.01+3.93 23.80+3.70 26.6+3.04 27.60+2.51 34.40+2.81%" 4.816 0.001*
LDL (mg/dL) 25.01+1.22 29.20+3.56 23.01+1.41° 18.80+3.63* 16.40£2.32" 9.632 0.001*
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*Significant difference between the groups (P<0.05); + Significant difference compared to the NAFLD control group; ¥ Significant

difference compared to the healthy control group; 6 Significant difference compared to the healthy control, HIIT, and supplement

groups, #Significant difference compared to the healthy control and HIIT groups.
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Results

The results showed that the plasma TG level in the
HIIT + supplement group was significantly lower than
in the NAFLD control group (P=0.035). The level of TC
in the supplement (P=0.013) and the HIIT + supplement
(P=0.001) groups was significantly lower than in the
NAFLD control group (Table 1).

The plasma HDL level in the HIIT+ supplement
group was significantly higher compared to healthy
control (P=0.021), NAFLD control (P=0.001), HIIT
(P=0.006) and supplement (P=0.018) groups. p=0). The
plasma LDL level was significantly lower in the HIIT
(P=0.01), supplement (P=0.001) and HIIT + supplement
(P=0.001) groups compared the NAFLD control group.
The LDL level in the HIIT + supplement group was sig-
nificantly lower than in the HIIT group (P=0.001) and
healthy control group (P=0.001) (Table 1).

Discussion

The HIIT combined with purslane supplementation
has favorable effects on the lipid profile of rats with
NAFLD. Therefore, their combination can be used as
a complementary treatment method to prevent disease
progression in people with NAFLD.
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1. Non-Alcoholic Fatty Liver Disease (NAFLD)
2. Triglyceride (TG)

3. Low Density Lipoprotein (LDL)

4. High Density Lipoprotein (HDL)

5. Total Cholesterol (TC)

6. Aspartate Transaminase (AST)

7. Alanine Aminotransferase (ALT)

) &g 31 4d B JoSKo b puo by oy 19l (32905 3l 110 9 148 iy

Yv¢



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

¥ oo AY 6593 AP+ 5y

iy 23 Al s ot el g0 Cansd 43 (B (5S]
Ca yu (s 203 o0 LS sadiplonl tghs (VY VO N F) 0l
Ol 392y GBS (Bras (Sl Sl g )3l
S ya 4y 4295 s (o5 g0, ol 5(P< /e« B ar=2/AF-+/A)
355 09l by 5 o) (b yan (imnST S0 (5a a0
OS] 250 (55 03lil 5 i almya 5l pug 53, ¥ Y]
a5 12Vl Sl b s ool SS9y ¢ 8 pae

ey i yd YO oo b Vb o b 9l tolesl aaliyy
94885 )0 e Ve oy g glamBo ) (Y Joleo diitey
Al Sy 200 10 Sl b baedlad o Jlod (5580,
Sy oy Ae b3l b e jas 4y .0 plodil ol azae jo
Qe cpgas dhd 4O donlion Cue o Mo ;3 AD ¢pgd Aad (0 Ay
ot 4o Ll B g dalol o )lg> dsan 40 Ardin e s oy
b ooags aids ¥ Jold Jlad ol il slacgls o plox]
0oy Ve g pguw U Jol atan jlaciy copw oo Ve Cud
L Cr e 905 092 Cryed 09 GLL U p e i shol po
4280 Y gaids o e Ve CadlbaidoV e ay (0,5 6,5
850 ) ey (50)5 Sy by (40,5 Sp g 5 VO D
42,85 1 e Ve Sad baaBo Vdads o s VD cal b
395 VL azan 0 59, 0 ¢ halojl 09,8 5o o sy by 4
$50,5 ya po5 Azid A Sde 4s azin (3 g Jawg 4o o il
IV

ollyz o o)l g, ddlate 5l 485 oS @‘9“’_6“”&’9
ledolS led 5wl 5l 9 03 pslae 5995
o)%gwglﬁ.m&zswjoolo,%wd{u,s
48,5 odi S (093 o ool yailuns g, 5l 48,5 ‘SJ
9 bobo (g5 4 yhaiio O (39 lp O L 5l O S 50
O - 0l el YY C;Mﬂg_é).'é)éo;mjw
@Lo A o 5 sl g laallis g lo sud San byl
8,5 ojlac .0l (g S ush, oS ol plos 0 Jol> (Son
u)af)fbl;)“cs‘)l“-!f’)fssl-:-‘f‘ : L{‘).?“L."L")B)"’)S"‘L.’
48,5 JoSot gl alejl 09,5 948, JoSa 09,5V 4y
TIV] o oaslyg5 51gl5 & ygu0

G Lestayed dulz 55l g sl A o, plas

Gl 4 pSides 00) GueliS 5l (oS5 (Blhoggy
S92 (P 5keS o sl 2 )5 e B) 35 5 (oS 5keS
aloldd 05903, Jlaastio Jawgi (6 5u8 )55 (e i
ol 31 Ly e g0 4 g s dan (18IS ) sy
Stalesl g A5 Jla 5o ol Ty 95 diged. o ploxl lacs
ol slacSalr 10 Solojl sladlsl o adss o oo g5l
3O 550 Voo Cao s (69, olSws g o oold )8 §euy yiils
b padass Leadly (gillo oz adBs Vo Coe 4y adds
9 Jie ¥ 095980 1 leons Langs s ¢ty s ) (g

-“)'gs‘-“ffs*“-*‘“"i@

JaSo lajon Cyan g W o b osls ltaleg LT a5
Solosr 4 00iMie § sl ) (o Fypas 2 Wlg5 o0 48>

T

Rzl S ,3b oz 22 025y b AU oy 05
B ) 93190

YL ogaslom b b o ol (25 £95 ) gy ol
POy YO slass ol plowl yiolesl 0,8 ¥ g J S 09,8
o ool p SVAD B VP Sigandolgatan ® by Al
o gl 3 Sipegle olKiils bl olKitylojl 51 45
oo S Jayl s o lilgan olftglasl o lacs .ol (g by 5
stlidy) £9,8) (o6 Ceelo VY 5 (olidy; el VY ¢ 8
9 é‘;‘sz.il.u# YYEY Gl (pas # ‘5.35.al.> E9r% 9 e 1
Jaao by (gldian V Sow 4y 5 (5 keSS duo s FO S0 Cugbo
i Ll 0,5 los g9y allad g s

S4B s § S IES b o5lus bolai by b o)
M 135, 09,5 lgie 45 09,8 ) ad sols J8 09,5 0
Pl gy 059 Jobo 55 (339 Dl (guy 2 sl o il
55 S act S Ctr 23 09 ¥ s LS 00 02
Ca 2l il cod alis 1Y G @ (S G
L B sisr 4l ghié bl 2 oz 28 w3, 08,5 )3
Wy Vg JoyudS wo s Ve glaa ()7 woyd VY (1959
003\ e g ydlS a0 Ve g2 900 )3 VY (55l>) SdgS s
woyd Vg (plign woyd T il )S doyd B0 oS
YO YAT o ool oy S (£l g (ol sl

09,5 Olore 4 (BolaS Sj90 4 09,5 ¥ eaiin WY 5l Ly
Ghale3l 09,5 s 0) Ghalojl 09,5 (s ) m 48 S
B Loy ) 4ot 5 sl (o ) JoSo 09,5 5 (o 8) JoSo 5
Iy om0 )5 o aalol )2 3 (I 025, b gy slecd!
logiagsy ;0 IS ateeS” Joall gt 4 4295 b o3y
Ly Jed pluls (Sbjpese olfads (Sbpcan)
. pleil IR-NKUMS.REC.1400.075

4 Gialojl 09,5 (glacs, ol o5 loi b (g3lulid] e

dudz 2 0 a8 VDL Ve Sow &l B) iV o
63y Sadlad 4y az 0 ¢ b baids e VB P Ceyuly
LaT 5T o5 cotago 69 g o 5 lai b b sl (oS s
A1 903l e 03 DS 3280 (prenl gl g g
Pl prdine o b9 4 00,5 g 3l oalitin] L (a9 < pus

ol ol b 0,8 0,8 Al ds Vel am ool oyl g

LS aiBo ¥, o5 i e jun g 89, sy (290 (3905
adly yiols8l (adBo o VB VA) 4l y yie /oY ey
S2Slas o] 1048 e e 350945 pdugd s 06 K0 aS Sl b

) ot 32 40y JoSKo b guo y oy 190 (32905 3 K0 g a8 iy



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

Jﬁé‘fﬁ#m"@

¥ oyleuis Y 0595 AF+) 5wy

iz (sWog S (yg03Tms 5 903l 8 W g39el (a)5) (39 Ammlis ) Jguar

Serocdl 50l E (Sl
- - Wog)5
o9slom oR3jlgd dxin O9eslote
YYEIVAEIA/YD YYOIASEN - [5Y Y SIFALD] Y ol J S
ToUFALYV/AD YSO/EYEVYA YoVID VY e S s
YENYYEIV/FY \A/AgE ARTRN Y-a/yARO/VS obalefl
YAS/\SEVF/VY YSFIE- N0/ VA Y-Q/DALS/SF JoSo
YYVISAENY/YE YOUNSEIV/AY Y NOFEF/YR JoSo g il
ofoy* NV JMA P

JoSo o dlomo ¢ L

_n)wsu,f,umﬂ\ &

ko b5 JoSio B e b ol yos Y i b gl tala]

9 I8 o5 59,005 ol Jo S s punalS (553 plowdly

S (5 xlow 4 Mo 5 gl oo sloige S 5 et on)
Sl 00l ASU (BB 6[@03;)0 GK.“):.: —yes

&5 gl G ol (it 4oy il g 5T ¢y905 s
3,18 5425 (5 loline Cglds Fulond (glog )T ;0 Lowsdly &y yuanerS
shnd yea3l 5 ol gl (Y ojleds Jguz) (P=+/+Y)
il 095" 0 Loudly 8y puelS (55 ha (o Sl L5 (S
Ol SouSs b ad > JoSo g GalejleJ S 0z &S S
LoDy & S (6 55 gedans Lal (P> /2 ) 5|5 3925 (5 ylobins
09,5 &) G (g jfoline yobo 4y 485 JuSor Stlejl 095 o
P=21Y0) 092 il S @z S

o o o s 4,y il ly 5T (ygesl s
3929 (6 lolime gl Gz glaeg,S 50 Lawdly o g yianlS
09051 3l Jeel s (Y ojleds Jodz) (P=+/++V) ol
P JoydlS mhaw (2al38l 092y b ol (LS (S5 (grudia
Ol Ll e J 58 wllos iy S 0y 057 J 555 09,57 5 LoDl
0L ol o (P>+/+0) 9925 jloline (5 kel HLas 51 al3l
43,5 JoSot iolesT g (P=+/+ 1Y) 485> faSo 8 pae 09,5 5o
27 &S S8 098§l Sl s oline ysb 4y (P=+/- - V)
Y
oS Ghalesl 09,5 15 Lowdly o5 Jo 28 grbans Gy Lo
oanlie (g oline coglis iz 0 iS5 Yo o b
Loasdly o6 JoyiaadS gelans cyas cypizmad (P=+/YY) ats
Coglis a8, JaSe 5 oSt iolog] ctule] sloog,S o
2 el ol maw o (P>4/40) wis csalie (g lolise
Sglis J S pllo 09,5 4y o 485 JoSa g talejl 05
2 S Vol oS 5 Ll (P> 0) wis sualive (5 lobins
6 slolinn 5k s S 0l 09,5 &) s oS il og 5

P<-/b- &3.523 6[005; O )bl.’\.uu ojus alast

059 e el o (685 0l Sl az po Ve 5558 50
PU JoyndS s sl 63 4S8 05 000 S5
S (Glardiod o 3l ool b Sy yagid (g, 4 Lewsdly
<S5 Jaallygins Gobo g (Sloe> diged (aiee G5l iy

Wy ).:f o)‘L\sl o..\S)‘L,..:

Y,

oolitusl Sy g 9,slis 9051 5 Lools 091 Jlo i (snsyy 51y
)5.'5.5.5 4 dosls &9 09 ‘51.:.\.‘4 uduf: &5&&4 )‘ o W
56T (o031 51005 )5 cyas sl 5 Laools (ke Sk 9 4152
S obine o b (55 (el (93] 5 153l 48,105y (il g
38l 5 5l oolazsl b (g yleT Eoluslno plos .ol oolassl P<+/+ &
b ploei ¥+ 4 SPSS (5 o]

sl

05e510te 10 039 53 5100y (1091 (Sam il (lizabl g
S0 ol gl a5 o ooliil 48 by uils g LT 9051 5
Sloosls 4y azgi L.l o ool 1,8 Y o )leds Jguzr jo ygtw
S8l plgise ad NS (5 loline haw 9 ) ojleds Jor
el (alo glaghye 0 (Ml 0pz oS g)lon Sl
Sl 55 48,5 JaSe il o YU i b g5 lasles]
(P=+/+Y) 0 oanliwe Guiod 6L°°3)§ O ‘5)L>L:.u
15 sl oyl (55 oDl ok dulic s
B85 (slaog )T 1 S8 52 (reSg pgeel 9 S8 05 oo s

ooliiusl (S8 (sraiind (9031 5 40,y iyl 50UT g3l 5]
Slauslie o)byd bl (g0l (sloazdl ¥ o,lods Joao .00

) &g 31 4d B JoSKo b puo by oy 19l (32905 3l 110 9 148 iy

Yvs



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

¥ oo AY 6593 AP+ 5y

-“)'g;‘-“ffs*"w’i@

u...ab)lj J.JL»‘ u}.a)‘ sazsly 9 (Budxd (5““5)5 3 ()L.u ;.5‘,7:4‘5 U.S;,L.a) Gt 6[.90051.3 C"‘“‘" auslio ¥ Jguo
Smedl 20l £ (ke
P F oadls
ays JoSor plulosl s JoSe oAalesl C s JyiS P S
TG
ooy YIVED Y/ VEY AT (Y ATAY Y/ E5/0Y O+ /F-ENAF FAY-£Y/54 (mg/dI)
i TC
ofsey® £1AYA INYAREATINY OF/FVEY/-YE  ANSVEY/AY SYIEVEY D ONAES|VS (mg/dI)
s HDL
ofeey® £ INVG TE/E YA YVISoEY/0) YEISAY]F YY/AEYIY YY/ YAy (mg/dI)
LDL
ofeeyt sy VEIE -/ WA/ vty eyt Ya/y-1y/08 Yo/+ VEV/YY (mg/dI)
b dlxo ¢
:‘}:“i:ﬁ#w &g>

u,LnaG ﬂJLa JJ.HS05;4;M)‘.>L.’.A usl.n.n¥ J}JU)’&\ASOS;AJM |¢L..:u&_:5lm+ P<- ol

§udnd leboj; u.o.:)‘ol.uu ujlm ailas*

w..vLa103;5J)ijboj)fm”)hL..uuij#sﬁ?k}ogadra.njwula] J}HS‘QJLAOj)?MM)léLH

sobo a3 (P=+/+VA) 48,5 JoSe b pe g (P=+/+ +#) jtulej]
g9 YL (g, lolize

o o ol Glas )by uilyly 5T (pgal b

oS i sloogS 55 Ludly Sz o5 (eSinpaed
Jols b (Y o lois Jguz) (P=+/++ 1) 5,15 5525 (5 lobine
Ol oads ) ¥ o ey Jgar 10 45 (S5 (oradind (39031 ]
05,5 13 Lowly I 05 sl s G5 357 o
A 5 I e S s by 5 55
b3l 08,5 3 Ll ) el Ll o(P=+/V YD) agus Joline

(P=+1-¥Y) 09s yicymls

o o ol s 4yl uily)ly 5T (9ol s

Sl Guiis (loog,S o Lewdly S 5 (g need
=l (Vo ojled Jguz) (P=+/+2V) oo 0929 (5 lolins
2 O n9m) glaw oo (LS (S (oriias G905l 3l Jeol>
oialesl (S oz &S (S plls 0,5 po Ledly S5
cla..o Ll «(P>+/+0) Q)LAJ S99 6)‘.>L2.v.a Cajuﬁ 45)9 J.o&a 9
S JoSot Sialosl 09,5 50 Lowidly J& 52 (59 090
P+ V) S5 oz &S (P=+/-¥Y) S5 plles 4

g, duslie 5 Shuge) Fopes Sl juitte (S5 ouisd (9o3] ulis ¥ Jgur

S &t 3 5P (xS 9051 P 3l

LDL HDL TC 16 895
(mg/di) (mg/dl) (mg/dl) (mg/dl)
oyt oIovye o[ A% ol
AR AR AR NRYS R 4
) FEYCECA |

oy ofeest oY Al Shabej]

</ VA¥ VA A [ayY e

/%) AV +[3ay vy s

ooy AA -I¥Ya g Y 4 Shales]
AN /AR 5% +[AVA e

ey Y Nisls JEe¥ ol .

s

[++y® ian) oloyye \AY Y 4

-/\Y8 YA ¥y <[AAF ol oy &S

P<:[by+ Guios slrog,S oy jloline Cglas aslias®

) ot 32 40y JoSKo b guo y oy 190 (32905 3 K0 g a8 iy



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

b dlxo &Y
ﬁéf#%ﬂégpj

65 rolie 3gd dslllan 18.055,5 gw) p (Blar 9 (339 48LS Sl
S loline sobo s JRa o5 225 50l 5 AU Jg yieadlS eyl
28l il s loline yobo 4y S 1 (g s s 20l
03,5 ) Wy yuelS (655 LS oy i 45°f Bl5S gl
09,5 15 £ JoyulS” falS (i ca3)3 JoSe Sras
JE 4 e ORI it Ll odls ) iala]
4 Ghalojl 09,5 o J8z 05 (g uged RIS iyt 9

IVF] o (355 46,5 oS G e ol ot

9.65l9m Stoleyl axan V£ ,“.j‘ls o & o )Sen g oylins
53 5 5ASly 5Tl dassye (slagasls 48,5 als B pae
S 05 (aanged golaw wiSh ¥ egs Cubis 4 M
5485 JoSarcslgn ieles slogS oy yucdS (5 5 Jg S
09,5 s dunlie yo (5 loline yobo 4y 45); JoSersilon tule;l
25k 4 S8 5 egnged 4 J> o el ralS Ladg)ls
TY0] <l aal;l s lobine

98 JordS olodly ol oo L5 (pgy cnl s
Llecdly pals 48,5 JoSo b pan 51,0 S 05 (52259 090
oaaliue JIz 52 g el 9 S0 yuealS (55 obans 5 (6003
Sl S 2 48,5 JoSto B pae Sl lalllas (5 0t
loazdly a5 ailod S (w2 (AU 02 0S5 ilows 53 (19
win A 3t oy dy o Ke g il ol Soglisie (o> b
slagiogesl 33 SIS o5 (IE 03, L olyad 485 b yme
Jortds oline uals g assslsyy (ASHue 0y S (5 Lo
b oo pls o Lelin S 515571y S8 o5 (reSg rygeed o
JYP] oo svmlie S )L)L;.u gevey)

48 5 o las Cilise (g5 e fSom 5 x50
D @t md) b eddadis o) (93 o Enes 2
ok Gtalesl il 3l g 398 anlllan y0 508 a1,
9 sl G5eSiz 2l 2alS g blins b 4; Jgynls
¥ Kl 5 STl GV 0515 4 1y 2alS el o) Sen
gt Jg plS s g sl S g3les 5 48,5 oS o Sy7ye
LYV] wsols e )

2485 s e 13 0 b K 5 ity onizeon
0L (sbons e 065 50 Sl e pg s (sl sl
Pyt 4y e (415 Jawgs axaa VY (gl 4d > 8 pae ol
9 igted sy gk 5 (6 yageg il (sloas L Ssiie
s lina oo 4y |y L2l (yg5- w5 g ol J2ulS (B o5
WYl e 5 sigles e Jl el b [YA] s o 2l
vﬁ%so‘)kxdwbyéﬁ“);&gﬁdf“m
455 o)las B pas loline ;30 pae g 00,5 (o) 0y S d
Sladiges o 605 jlerd b pae 5 Gard B 2
LYl o 5 )15, (M 02 oS (s )lews S

¥ oyleuis Y 0595 AF+) 5wy

JoSatysp03 g (P=2/++)) a8 )5 JaSe Bran «(P=+/+Y)
A5 J5S 09,8 5l oy g loline jobo g (P=+/+ - 1) 4>
éyu).g-

JoSat gtalasl 095 5o Lowdly JB o5 (a9 90 ek
(P=ele 1) Sy s g (P=ols + V) talos 09,5 &) o
095 12 (aLS ol e oy Lol 092 Sy 5 loline 5o 4
Sololine coglis JoSot Stalojl 4y Corn 48y5- JoSo e
(P=+1\AF) ot oaslie

(W)
4

4 Cwglie Sl Jele (MUé 0y oS olen
S g3 et [VV] Sl 39,8 03 5 ¥ 68 Calasd el
e cnl U5 sl 8LS cslaglo S eolid 5 (S
ol 3 Ban by sl oad WS T 5 26 Lo Jlee 5
Span 5 Vo 0 b b5 Sltalefl b gyt e 0532
4 088 Mo 5 (Sl () Eopes 2 485 JaSo plojen
S (ISl 0y S (5 )len

g g5 il S 5 oo it il allne gl
vﬂéescs)kﬁﬂ)beﬁduﬁ’)ﬁé);dﬁi“-éf“ﬁ
‘6%—*-‘?..-! oS LgLﬁua:&L& )L)L'.no g ga ‘SJS."ﬁ.c
9 S8z 05 et 090e) s pulS (555 pli Jg S alacx

(195 a3l 9 48,5 0 e S 5 a3 g0 (L3 s ol
Jo7ialS 82 S 55 okans 35042 12 VL o 3l 208
slogise J& o5 eBenged 9 S8 5 oeSansed U
Pl 5l plis a5 s s (JSUué 0z S (5 len 4 i
2ol Cgllas sl 5 48,5 JoSa g o359 iy o3
256 0 4 900 )L:*:‘f Slalllas ol (g8 E o
Ohlos G Eypesd R 48)5 0 )las Bpan g (559 Sliy o5
aalllan aliie g axsloyy (Sl Cpz oS (5)lon 41 Dlte
...\.ﬂoa; uf‘)‘)’f |) ‘5%?.4.! C)ﬁ'&" Sgude J.al.>

5539 Sl o3 945 JuSo oS 3 3145 hanllas e o
005 (grppt (M 0z a5 plilen sl B 2
Lolyon (oS 5 (03 a1 3l Ko 5 Lo e
Crz &S & e Bl 05 G sy 2 485 Byae
5 pae 4380 VY 530,555 ol .inS sy (oA
e el 53 folinn SIS Eucly 8 5 2 o7 548> JoSlo
gl Jolins Gialil g 0y puealS 55 9 o6 Joy2lS ¢ J87 05
b > JaSor oS 3 talesl sloog S 3o S8z 52 259 00]
IFY] 0l i3 JaSo g xS 5 alojl 09,5

oot &1y Syl (e tin A 43l ¢ Jliae g olly)3
OB 3 sleosdion sloygiS B Sy g 485 (5 b oS

) &g 31 4d B JoSKo b puo by oy 19l (32905 3l 110 9 148 iy

YYA



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

¥ oo AY 6593 AP+ 5y

Sorte ly (29)opE L) S ke 4 il iy ye
Sl 9 Sltalojlo394: 9 3l sl ealitl y95- (sl g 2
Ol 5l (6 ks 4295 8 590 Q%Sﬂjz‘.‘é Sz S Siles J S
2 syp Sl o3 618,56 sla Sgjl ol 4285 Jf 5

sl oot aS b oS jobo ay (gad Jldg

U158 e =)y9 Slacdlad sy o, a5 4y e > il L

&S 00l sl Uinipsed 3 olic ol sl | o2lS ol e
g s Lowdly (sl o)z hasw bl g0 el o0
0339 Dl po5 (o850 31 S8 S gl sy 0 i (riren
MJB-‘[:-" 2 2550 ool a4 s Eyee Sgae 2
als ylias Slalllas calay oyl jo [B FA] Wil Jogspo dundd

pxTa

9 ) g Called Gulil b (o550 plate iy ye
231 ¥ ool sl Jasye M g ST Jg S oy 051
JorndS 9 8 youclS (65 ¢ S8z 05 59 090 S o
el %0 g ) gdigo S8z 5y reanse! ORI 9
S ot Sl b (g ged e Sl (o899
230 halil) 5y Cellad sl ams S8 o5 (25950
Jo- F4]

0d)loil gl Ayl 0929 b ool i Olalllas
WS oo s |y (Sl QL‘L} o] oS30 1]
Sl S50l (Suyo 5l iy Cudlab plSin
Ofles 55 9 zolaw Ml
alox il [OY O] 9o (30y92 (S0 2S i
(S oo e 1 (o9 Collad o8 S0 gsLb Sg;L
MABCAL 4 aigi faio (slmossms sl o3 obe il
s nlS’ g Son o3 JLE iy o g 45 o
39Sy T e o cbilic- g Sz 53 (retig pgeed JoSts
LOY] 045 50

o Lo a8 o)l (g

s Olyass ols ol Slalliae

i )‘_)—’LM 8z 5 oeanged 9 S8z 05 Geianged]
Slislojlasilaz g3l g ol 2alejl a0y g poe
Lol ol Sgegs g ge plol Y i L Lagas sl
3979 L ol yob e il ) 590 (igls Sltylejl Ly
4 o |y (29l Sltlojl (091 3 50 lalllas 55 &S|
e ol b 100 BF] wlod S o fsS (saghts clitalas]
059 e 299553 A3 islafT 659 Y oot 53985 Clallne
ol 38 ity Sl plosl g 25l 5 (ooghs Ralesl 95 Y 52

1OV B8] ailos S 055 oguas

oﬁjda ng..\.u.J LsLQyL&

16. Lipoprotein Lipase (LPL)

17. Cholesterol Acyltransferase (LCAT)

18. Very-Low-Density Lipoprotein (VLDL)
19. ATP-Binding Cassette Protein A1 (ABCA1)
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11. Acetyl-CoA Carboxylase
12. AMP-Activated Protein Kinase (AMPK)
13. Acetyl-CoA Carboxylase (ACC)

14. Fatty Acid Synthase (FAS)
15. a-Linolenic Acid (ALA)
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