[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

alnl 2188 galue g 41d8 pole aloo

4w o ylows 58 (S j9md 9 s lml 3o g (0T G 3T p I3 dils 3L
Sy (Bolai (Sl lojT HU (ISl 0y oS

5 T4 .3 2 1 .
Cawgd CaaS L5l Glye endlpl ol C tingy e Cglas ) e o)L 1iag

Ol RS i S (S pole olSails (LI mlio g 4dis 0aSLadls (a8 LIE wlio g (landas lidss gl @ dss pole ad )l pwlid )5 axsgal s -1
Ol Ol (S pole olSils ¢ calid 05, 9 4305 0aSitils caydas pale as )| puliis IS aisgal 2ils -2

Ol ol (S psle oSl (gt (bl &S5 G5 oS (5o s lony i S 50 Jlotg -3

Ol el (S pgle olKils o Koy saSails auS 4 o )18 olbuwl -4

Ol el st St (S5 pole olRils (liE i 5 43T uSl 935 (I o 5 GladE ik ftndl il 4335 095 Ll g 00y -5

a_hekmat2000@yah00.com : S Sl oy

9416120 : o pdy o, 94/3/30 b ,o 0,6

oUuS>

4

oot o s g Odgun! 45 Ceaglie (S alex> 5 leSJl,..c oz a8 s olee Co e bl oo sled Zé.\bsdﬁ;h
5ot 5 3l e oS Slamil 2 S il g adllas (al Ban ol oad a3l S b Sl 5 laneST o
g MUt oz S 4 e Sl o g0

e 4 aalh 09,8 oS d mand 098 90 4 (S 0z 0S4 Mie 9,5 50 lo ST b alojT S ol o laghg s g S0
lodog ool odle |y ol Slwl )5 (0,5 30 wilowy o aljy, alslis 09,5 o3l 5 S cudld g Glads sloaoy wian 12
00,5 (g pSeill passlys atae Ll g Ghegly slanl 0 Sl G0S j5ped 5 spiliiul e (rized 5 G0 lam T s S il
20 a5 SPSS 33l 5 51 oslizal b (g ybel 5IUT s s anlllae Ll 5 I 1o 55 931 Gy clled liee 5 iy sbaasls
25 alx

Oll @ |y Glaghy wald 09,5 3 5 22 5 aldlas 058 o ,a5 24 wis)S S5 Ghaghy cnl 53 alidbgls o5 i 50 G ) (a8l
cdale wian 12 51 L iois esliv adllas 8550 09,5 90 oo adllae slosl ;o 0aiiS Jhgase sloprie [0 (g lo me Oglas Lasuil,
Ssp rizen (PON05) il giriey 2alS (s)logine jsba wals 058 b dwglic j0 aldlie 05 0 05 glag il oy
095 o 5 5y5ba (P<OM04 5 P<O/03 s 5 a) 032 aals 05, | 5jlosime alshas 09,5 15 a8 sl 5 39,8 (slagasls
sl ol aS Jls o cusls Srals alslae glanl 4 cos 47 dB/m 126KPa s 5 4 jeiliinl 5 59,md olime oS5 ooisScdl o
54 15/45dB/m 4 0/78KPa ui v &y aslis 05,5 ;o

ol et 4 (S Gz S Dol o saaz Slops by, Wl o S5 ol lad Ghaghy (ol 16 T AR

SIS 593 g sl (suS lap TS (IS Gy 0 6l LGS G 319

5 %5l JSIN G pan diylus a5 098 o0 00ys (g0l,8l 5o YW
logls wiiS oo B pan 39, ,0 SIS 20 5l S L
oo il d (60 (g ke 900,50 B rne SSeigile
(i Gl L (e ol 90 (2-5) Wl (5,500

Aodio ©
Non-Alcoholic ) NAFLD ISUlé oy > 0 (s, Low

2 =2 15 51 i e & yg0a (Fatty Liver Disease
Sl 5l ary el 5 (1) 593 o iy ya5 ripugiln
NASH cuslegilowl Ls solw jeiliwl alos 3l (gaS
& lowr (2les al> 1o <59 58 ((Non-Alcoholic steatohepatitis)


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

OhlSen 5 o) Los L 608 lam 3l 5 S5 b b

Shews” (slixe 4 Linum usitatissimum .5Y ob L S5

Olgear oF slizl 5l 3 o olym bl 4y a5 035 e
LS5 (19-21) 05 oo a3 5 Jlai 1o siesgul B oole o
(OS] cannl Sl oo W (oYL (geixe o 4 Flaxseed
s ol s Plesga Joone o 5 g5 5]
09> Sledd (Saals g Sije sl Bl Gl ]
Jolis a5 cenl oy 35-045 gol> 5,5 (21-25) ol
%18 .(Saturated Fatty Acid) SFA gLl &> (slaasw! %9
Mono Unsaturated ) MUFA sl_il,é S5 oy slao!
5 059 (Linoleic Acid) LA ol g %16 (Fatty Acids
(a-linolenic acid) ALA ol S gid LaIT 551, - T%57
Sy s s5me (1920 26 2) was oo S
o5l 9 (8916%) YU pie o yo slyls a5 ol %20-%30
b i T atol sl (5801 g sl (TT/40) Y (So55)see
Qb o oy Al Cpl 00isS Sgame aiw] dl g 039 b g
08B 55 S by, el ple wsles (19 21 26)
il 555 | S 3 028 o (26) el 55
236 U4 o T Jshomsl pod a0 Jolomo pud Cn g o0l
o g sl JuS 0 Sy s (21 26 27) el i
28-30) el 53e 053 stz S 5 @ g 9>
L 4t B oy, S slacreling (57, 51 5,5 .(26
35 5Ll Bacae 5,50 50 95250 E (aling (21)
by 05 oo 2 S90S 5 il 05 0o 52 p0 5
Oyl 0 g n g o) jlas o)ls 5925 E
e S e oalS ol ;5 .(21 26) w5 o bl
oelaisl 53 a1 alo 159 15 g0 a5 el (LS ake
olSd (21 27 31) ols 559 ymlyid olym g ol ool
Sz Sladl HarwlinST a8 Col 658 o> & S
54>4e (Poly UnsaturatedFatty Acids) PUFA gLl e o
|y o ol 5,3 a5 (g pbody 0iS o lils S 50
ool &l g 8905 (6,l0e55 361 sled ;o ole 20 B )lg5 e
S bl cels S G 4 100-350°C sles o )]
(26) s))s ()T cyguslonnST g 0y > slaswl S5
SDG (L5 5 loo5gidls S Jgib glaoe
S_J g8 SLoS 5 alex 51 (Secoisolariciresinol diglucoside)

(19 26) ol o ool yLis byl yo LT Slowans'| 5T

szl ogills v )5 (g Slidg aem 5 SVl el

NAFLD g4 .(5) axwa NAFLD & i Lo ol %125
03— u»)b_f 21/5%-31/5% t5"‘)’| UYLMJ’))J Coroz 50
il ¢332l 5 (Bl 50 0938 55, Gl b (7) ol
o (13) el I3l Jo 5 55 s
(8) el Jlo yo Yo o)Lles S5
AST 51,4l 5giel b LT (Alanine aminotransferase)
GGT jlagiy il JuwsliolS o (Aspartate aminotransferase)
Sial3l oy Lews oyl ,o (Gamma-glutamyl transpeptidase)
~11) 55 e 00 Wl 5l (ko 53 (oo o 5 3L
ol (124) 65 51 yias (142) olose yo s lews g9 (9
(5) 098 o yiiin (Sl 5l L B 40 4l

LoDl 5101 Gz slaawl cails p b oS a8 bl
) ot 515 g il el 3 1 ol 2
om‘ O‘)] e LgLﬁM‘ GLauAi)ﬁ))M 9 LQA.H.J )..u.....»
WD S8 eolaiwl 850 (65,51 aine Gl b g Wigis
LQ)LZAL) )| 6|u9w A)H‘;A J;_.a..\.ua L: 9 IR W) c)oo
e o JoLas A5 Sal s 5 xdge gl g5
el gl 4 unglin (5) wisdh oo 05 50 &y e85 o2
45" gy 50 sled 4 NAFLD 5355L ;0 noe paie 93 (Jlx
5 s ) 7 ol oz sl gz g0 0
oo,z oS (g0 i g osls Giulidl 1) oS & Hlae]
L-) Jﬁ)’—“‘K &A?!) aS el onls o0l (5 ‘6) A)))LSQ YL)
9 Sl 555 3l i) glienST 4 Sl blS
3,10 NAFLD i ;0 s ppte i (o] oy (slovn!
(12) 05 o0 gl 42 Ceaglio (a5 o T U525 5

NAFLD e Mo liloss (yloyd sl (o)l Dl
owb 1, LT 51 5 g (Food and Drug administrator) FDA
Oleyd Glp (ool 59l o (oi5u il 59 5 (1.9) 03,
NAFLD ls,s bz optol (5) cmul oais ol NAFLD
oo Sdlad g ol o) Slal Bk Sl 5 rals
SINAFLD oz Jlge o paw opizmen (9 (13-15) el
P 27 2y ke g gl 4 Caaglie (Sl alex
ooyl 53 63Lad i) s bl Sl g5
(1.35.16-18) sls s Lo


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

9 2rz m2y Al o 00l SuINAFLD (22l » (g
S andllas pae 45 4> 65 b .(38) wal axsls YU JgdS L
Ohless 3 S5 Al gy ey (ol b oo
2elon Gl b b e laysiS B Sy lejs 5 iy
= Sy S ey palieas ] pol adlllas b s o]
Ollbosr 5> 6 joyed 5 55l Oliee 5 605 o]
plol Bolas U olejl IS & y504 NAFLD 4 Sl
POrS
Lovgy golge o
Gobai (L olesl )5 S & jg0a ol hagh
Sgh onl slaaiges .ai aloul (Randomized Clinical Trial)
an ouiS a8 O S 4 M o) )le 5
oBisly andss pade caSiils gloyomes, § 4dns SolS
595 los,lom maass Clas e lie Sy S
S o cal o plsp e 51 45 5oLl 5 b5
500 (5,9] gz tiog 03,5 dxxle Slalll b lew 4o
9 S5 ool y08 oyl Jlaw 18-60 (s ¢ s
Gl 500 51 28,8 SaS 30y (S5 el ool LUl
Syl 5 (ALT) jlhail s sial 5a¥T oS sl 3]
Ol Sl 0l 15 51 iy (AST) el s gl
BRI LV SO SN B VY PRI COP o =
pace (CAP score>260) YL ¢ g0 4z 0 Ly S wlyold
0 o5 10 51 iy JSI G s by S G e ales ozl
S yan pac 1o ye 50 555 30 08 20 51 iy 5 U5 50 59,
Sl 9B (pmaling c0g5 08 0093 (27 2 Fhe slag)ls
S 5gla slagyls 5 (UDCA) SsS ST (505ms 5
sl a Ml poe gl 5 8 (oS gal (55 (8 e
(. 3C B cuilia) oS o> g cyae SIS g las Lo
ol axsld ‘5_.«;.)‘ o092 slos,law (g9l oo 5,k
ol Sl (6 low 4 Mol pae (o g o el (glopusd
(S35 s)lem 9 B9 Golom «(Boe = (A8 slogs Lo
3 15 0 elS asliy (o35 RS (i Jes abils pae
J._.o.ia d)._.a.o P (559 5 Mo Ayl s ‘J.~>| olo
bdm)swﬁk|ﬁxswﬁou3 (5b3_KA|3J""9
&yle aallbs jl 79,5 sla,las .12 51 YL Fibro score
asbolay Joled pae casllas Job o ol o)L il aiog

ST 5T lacad b 45 aiied (saiesgulyd lié
(32) w5l

Sl G151 S (sl salsd 5 (Sl gronal Slalllas
395 50 5 20 51 Gy polie )3 035y S5 B pae &5
slopazls 5 oledl camd Ry p - anie SIS
=250 5 (6 )Ly Slalllas (33) 5l o131 )3 S zagy 0]
LOL J&z o5 oefonsed ol JoymdS (25 01, )5
JLzd cpw 35905 g 0y jedS s 5 (Low-Density Lipoprotein)
alo 5l oS )l Lo eSSy JRalS (5>
ol Sagm Seeligls gl 4 Caeglia 5 (594300
ez wlosls (Las jlaniy Gl Sl LS 5 sl
HDL YL (JUSa L g pgmd (2l o S50 S s
slaes 3l cullad g Lo iol58l (High-Density Lipoprotein)
ST 59559l 5 Sbgens dpnSThsm (oS VBE
A caglie pals (22 23 25 31 34-36) 55y
SIS (AU el S S5 S Bh 3 5l e gl
Cia Ol 51 pamizme (36) wisl o] LK SlansT T
(95 5 B Slos sl St 5 xSty 30 S )
Sl oy ST 4 lb g (Bl eobd (oo o
Phwge 03294 b YL Glyime bl 4 5,5 (25 37)
adox 5l obos,bon 5l 655t 3 (oo B Wl (oo
Sl 00 5155 (32) wsly axsls lbopes 5 (Blz cobs
YU S STV S E S N EXWHE Sty
9 595 OgrlienST Lo 0500 1 ogdle 5 a0 (oo alS
ol b G sladsSdse olo Wlg oo Biend 28l
b S, B yae a5 ol o] a9 b1 S5 (16 ,5) wis oS
(21) wb oo (il (2 )l5e S8 54, 50 0,5 50

LSNAFLD o S5 5| mgas 4o glaalllas oy5iS
Slom addllas iz jo ol 1L 5 el oais plil Ll
S 5034 .38) el ad S 5 sy 85 S0 me
o3t Ay s Sy 4S5 A 00l Lt oy yz anlllas
—ln 3 i (Gl e - STbe o (a9
Olyeds Wlgioe 9 018 (605 il 5 (cods S (6 5 0
9 oS 6 e AalS (sl wax (Slays 0S4y, S
4 (6,500 anlllas ,0.(39) 0,5 1,3 eoliiwl 8,90 ©y> AS
At osls ol ab plowl Sindd yop (Sl Yo (595 2
L @S JormlS 5 % S 605 o 555 69, &
OS5 1) oS ol g 0dls palS oz 95 BB ek
UL 31 Wl e 5 a5 wd ol andllas oyl o aui oo


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

OhlSen 5 o) Los L 608 lam 3l 5 S5 b b

IR @)l )50 JoSe B pan Sl 51 e Cole) ol
Iy ol Bl 0 S5 oylime 10 51 i aS Shlew 59,5
G dad 4 BldS (LS gaasd 5l aiog 00,50 8 pae
B yman b5 Sl o] JyuS jshiteds (ragh cpl 5o olles
595 10 o Loy Loaisad Goin) 5l 6ol 5 5,5 il
S pll il oo LSS

shl 55 1S agyg il (sl s ld (ol i)l o)
L, 5100 cdo by S uld b Lo o 55 anlllas
b 0 S g W3 L Lo ;2 03 5 S0 (5955 51 oolasul
o il 05 do b guiw 08 Lawgs (58S (g g ool
o sl 05 Cdo b (o lg o b poS jg0 .08 (80l
Oelea izl 10 g Cad 1 3G ,L 0 g coliwgl Cdl> o
R L) 6)‘9" ).uc L\ ‘J,..uLJ 99 b\SLAaL’l Q‘}M‘ 9 033 U")’.—‘
98 Lo e o pidin 50 g ooliw] cl> o e ke 0/5
L ohlos (BMI) oy 0055 asles s (550l (psly
8 i S5 & (35 e) Jpap 5 eolicd
WHR: Waist to Hip ) oyl 598 4 505 598 G g (g0 50500
(81) 005 aaloms (ol y30 ;oS 530 i L (Ratio
Slont 2 ol )50 5 505 )90 () Sr9a> anzlie o 50
6Lﬁ‘“" 9 fo! ST LgLﬁo)‘Lxﬂ s Lol cols Lgﬁfo)‘bﬂ
2,5 56T Sas

5 gi shnl ol gumS slaw 3T (6 mSo5Il bs
celw 14 612 51 G oo)low plos 5l pojlgs atin LG
s L 50 293k 59 G55 el sew O LU
10 cos s ladigas (ol oo a8 )5 Jloaws Joro 55,
Sguiy il aiBo ;o 90 4000 e o b 5UT slos ;o aidos
oead > pwos, Sl Lglp,wlsao s
Sl 55l Siomis Sz oo UD slaigiig So
3 olesl 5oy L g o ols 1,8 1l o550 oloondisn
chale oo 3 gl o, 3 mlvasge -80 38
S5, gy L GGT g AST ALT ol i (605 slaps !
o951 b <8 5 euS 5l ol b (Colorimetry) o

. plil (Parsazmun Co., Tehran, Iran)

o 50 onds odls sl JoSe %10 51 i B pas pae g 059y
(S b
AL ke Olgasds (oo ALT oS Cunl S5 LB
slods an (At Cyz 0 glen Camdg 05l 6l
bl addllas (ol (6l diged e (ess W g 09 o0
Jol e bbb 23,5 L oo g o w ALT oo
51 Sosm sl aiges slaws (B H20) e 55 5 (o =0/05)
GLoil (i3, 44z b aS wo S 5550 jlew 21 Laog 5
a8 13 50 Lo 25 oy S 51 S jo 50 (110) Laaiges
sdel Cawd 4 (slo,Lire Bl il a4 bl b diges e o
S92g0 sl o, 5l ooliwl U §(22) (L3 Slalas |
-ages Ly, L aiged andllae ol 50 .(40) 0o )5 aculxe
9 000 ,5 oLzl (Convenience Sampling) QL_M,T Sy
00l aS gl Bolay & jgody Loy, 5 ey ol )8 o
& 90 i § o wlwl p (Blocked Randomization)
@l aallae ol 3y, 5 SBlaal oz asllias g4, 4o
bl (e 4S5l G g 00l md95 Gl Le
ol &y gody HEALSES 8 0l 48§ a5 asbicyls,
ddllan ol 50 W0l s Bl 5 alSlas 09,5 g0 4
sl og 1 odle atin 12 Suw 4 a3 los 09,5 ) Lo
slodosi s Al 0z 05 G)lon b bas 1o i
oo sl 5y JolS” il 0,5 30 il ¢ oy ullad
Sludss gladogs L dali 09,5 ol lew 4 g 00,5 il o
i Sy 5l e S50 elS il s ol oy cdld
o oad cealy 008 250 (slasanatay o 5 oud ol
g ad ooly )13 ey Lasl o 0)F 30 ailows G ol yo
S e 3l aley S ailyg, a5 ol ools xusgs o3 5l
oo oo | o 50355 bsbe 0 o plsd S o1,
30 S 5 0o olewl wly la sdie o oS 5ok
2 S ol slaaiws (26) col oo 08,91 1 Jga
S5 Ol 4 pie 5 o)l slaatin (L cadlas g9,0
S cloaiws as awles Ll 5l o ools ol Ly 4
L5 a5l 095 olyem Cugi y0 0 1) S5 enilardly o Josee

oA g_JL..wT J)J.: als f’)f 30 &_JLA.AS}J 1 Js-\#

w25 3 Slyases S e AL:“ el oz &35 1yl
(¢2) ) () (o) () (5 )55Ls)
8/25 8/6 6 6/75 12/4 135 polie



https://nsft.sbmu.ac.ir/article-1-1942-en.html

Gl psie Sl e 4 nlin g o oolax I Chi square

Student’s t-test yg—o3l L 09,5 50 (s (oS 00isS hgasee
720 =S Sl ysie (ke aalie Sz 3,5 o) 2
OO e )l g ool oolaswl Paired t-test gl 5l cog,S
o3liiwl ANCOVA (y903] 5l 00isS jhgaste (sl S8 ol 31
&bl 5k 510005 51 aS P-value Jlade Lidgh cpl jo .0
L Loosls (g)lal Julos g 450 0k a8 5 )15 o jlo txe
2 pdy ploul 20 ases SPSS l58le 5 5l eolazl

il D aeS 0ol 5l ey Geizs onl sl
S—b pade oKy 925" Sl wlio § 4dss Slido
Gipgy opl s S 1,21054-567 5Dt oS b stigy duged
o lo—is Ly LS ol (il (bl JLS o 5 S5 o
Lo s NCT02395900
badl e

4 89,9 Lol 45 135 50 c0aisS axxlje 75 oy
5 o0 sl izl |y b )0 &8 58 4y e g anlllas
05,5 15 (0510 5 0,0 14) ;5524 45 wiss (a0l
aols 09,5 10 (0512 50,0 10) ;a5 22 4 (%96) als-loe
Wad gl 64 g sl oL 4o 1) (rags (488)
53 et (Drop-out) (355 (liee 55 51 (gl sine D
Ol S j9boass .(P-value = 0/609) cilss 5924 09,5
oles .05 192 zagsy ol o (Participation Rate) .S ,Liwe
gy 45 el 0l31 4y Lgsp i 5 oas ) glaaily
(1 ) wails oLk & |,

Lo piie dom a5 ol (L& L it 595 0976 (o) 2
O Soloime Dol i bl Jloy g jr aslllae ()
3 Logy S o (il g 108 598 09 05 (o (Sl e
(2 Jgoz) cuslas g9 andllae gl

5 et 035 55 (i slrojlail g 0,8 Sl Shs 2 Jgu

adlllas (] )31 GusS j9ymd 4253 (S 03ll g,
OS—ly s olRiws Lawgh G0 j95md 5 seliiul 4z o
S5 ol (5 peF el (Sgal gl (1,5 5Y)
(S1E55) e ol by ol 55t 5 S
JEwli sk S jgodn j9,d ulis 3,5 (oo o5luil 1 a8
S | 5l (a1 29 00 00l 2155 (KPa)
Sy yu 8 olSiws CAP (controlled attenuation parameter)
(dB/M) o 1o Jo (o S y90ds gulis a5 ouds ooliul
Sy ot Sl S S g sl 3y T
23 89S 39 Ol gy ol 5o (42 A3) wily oo
OSly s Lwgs p00jle0 atin Ll g i £9,0
Log 6,So3lul g0 o .05 (6 uSejlusl (a3 (Echosense)
8 pdy plomil ol G b g Cnjelln S,
sty aslllas (ol ol pldd gacdl ;o b))
Sl ,S 55,5l adl e a5l e lde o,
MUFA (6 LXal 3 3 LSl) PUFA SFA « oy S opuigp
2 e 553, € reling B (reling ¢ jd ¢ Jg ndS
aeloly 59y dw lilews 3 pjles atan LU g asllas gla!
= 39y 99 9 Jmbass 59, S 89 50 atelw 24 515 5
e i oS5 gl 5 5 e b oo
5 oolitol b aielo 24 (ST55 saloly (sladeliios  als
8,8 &g Nutritionist IV (N4) glasdss |l58le 5

53 88 Gum cJld Gl l Fur Cadled Gliae (2L
lg) dsbicdion pp JooSS L pa03lgo atin (L 5 Ghogl o
30 delidow p cpliael Cuws a5 01,8 L aslas 35 b 51 LL
CSA: Computer Science & ) Inc 4 ] )Ll g ool ag5 Lyg)|
5 Accelerometer (Model 7164, Shalimar, FL) (Application
Sl ooy b Sun e aeliiny b aimen
b 5 Ol o aslicis yy ol (2l 5 s, - (44)
plsl (Ulyz 55 55, 45 stegly o (45) olSem 5 olals

= - b - . 0l bl gine yobas g cenl a3 5 113 00l 590 0B

value &92";; ‘d’mzr’: oo IPAQ: ) oy S o dlad aslin 5l ol Cawsd
9 I ) . . . - . .

/989 45 +10/03 4504 + 1101 o) o cublooly i g (Internatlonal Physical Activity Questionnaire

0061  160/14 +11/63  166/92 + 12/21 (cm) a3 g b e Slnl QUlszg G cdled o3, 7

0/607 81/38 + 13/88 80/5 + 21/8 (kg) 39 1) S o URLIEY IR FYI :,_S)LJ Jodxi g a9 3 (g,

0273 10255+0006  100008+8/63  (cm) a5 5
0083 106773504 11025795  (cm) el 50

Gl piie gl e 4 (as)0) gl g (Hhas Byl

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

Loools 2395 (090 Loy wCowl o ools (jlid 2S 9 (oo

Ol ao )0 Djgmod Slen ple g jlae Bl E Sl O jods polie L . ) ) _
oss dwlie Cpz 0l oLyl shapiro wilk ¢yge3! 5l eslaul b

Student’s t-test 9=yl 09,5 90 u 00 S Jhga st (25 sla e


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

OhlSen 5 o) Los L 608 lam 3l 5 S5 b b

23,5 dexl e mghy

J?J‘)%sm‘né%’ﬁ-‘fsé)lﬁ-!“-!)t-ﬂﬂ-‘?S

3959 Hlro W3 a8 25

(05,5 99 4y (Bolar poniis)

Nogs axlllas 45 39,9 (slo,Lxs (sl,lo ,a5 50

A
v l
.\.QLJQS;JJJZS db‘.\.qas)f).mZS
A lgss
(anzy0 pue 1)
v
poloz e ;3 65 R
(i 24 slaws) (5 25 slaws)
A2 i1 s
Alzss
aexlie pacicde) e > )
) (axzlye puse e
(&8s 5
v v
il alhs ;0 (6 S e alhs )0 (6 Sy
(5 22 slaws) (i 24 slaws)
4 v

203190 axin

B ol 5IUT ol a5 22

S ol LT ol 44524

20 3lg0 axin

(..\mL.i) os;) L93'1.;\{: 5y oS Cdl o

@l oS Sp T ooy CBLE 1 S5 JoSo 5]
2 oS slappl clale (W Sile was o lis 4 Jso
KVIRY LQ)L)‘S_J.A L;)La] ;_ABLKU 05; 99 Oy uﬂ.ﬁs).! LQ“M‘
GGT § AST ALT cobilé calslas bl 5l L .(P>0/05)
soban ol 05 )0 08 5 Sy oS Cdl )0 05 )0 o
5 sealS olaS cdl els slanl 4 cans (gl S
(Mo Ok )3 09 wald 09,5 5l iy alslae 098
2S5 0 S Edl 10 09,5 10 oS laepl clale
aS ol s gyl e SralS sali 09,5 Ly auslas
=S Sl gl (2ol » S5 cte leanmalis

ke BL

el oo o0ls yLis 3 Jeam jo S adled 8l
3o g lal jo La psie oo jlade oo (60 S gl
Ol ) WS Lel s 00y0 09,5 12 50 allae plos!
Ole 99 50 (2l o3, dnalie 3525 5 ire 09,5 55
)_.E.S )| 05; 9o u_SL))Q als u‘_.w..» U’“Qs)—‘ LQLQ"')| 9 |.)_..)|
JoradS 0z (o9 n Dliaps S (65l polie b0
€ 9 E slapmalng gludlie 5 elodl o)z glavewl
ploos ol 0 Limgh e, dald g dslas 09,5 90 2 (o
3l y0 g alS (gl e jobar w25 (v n 3590 s3>
8l il hlo mae jadoa 095 90 2 ;o PUFA-W3

(w‘ oais ools UL.V.J uLC)Uo‘) (P< 0/05)


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

Faddlas 5l g JoB 055 90 (Slgibie ouiiS Sgass Julse . 3 Jgur

(L5 24) alslae 05,5

(5 22) sali oy 5

# P-value adllas syl axlllas gloy! adlllas syl axllas gl Ut
0/031 “778134+13/46 81/38+13/88 7415610124 80/5 + 21/8 (Kg) 3
<0/001 “"30/35+2/14 31/53 +2/23 "7 26/83+3/14 29/96 + 3/96 (kg/m?) BMI
01147 “70/93+0/05 0/96 +0/06 “"0/86+0/08 0/90 + 0/05 WHR
0/465 771896/98+284/92  2212/31+396/01 T 2117/47£378/46  2379/41+473/73 (keal) 3l s 5,0

0/823 "33/6624/79 32/03+4/63 "33/39+3/52 32/69 + 3/65

il )55 are Gl & puSilee g0y polin
Student’s t-test®
P<0/01 " . P<O/05 =~ NS :Paired t-test ;ygo3l b jieg} (ghl dr s Sglis

(MET.hd) Sw cullsd oo

25y QLS EL 1 09,5 g (Al 09,5) 5 JoSKo 00l 10 09,5 90 0aiiSES 15 oLl 10 oS slaws 3T (sopw cbile 4 Jgum
axlllas 5l Gy 5 U3 (aals o5 5) 12

(i 22) wals o5 )5 (5 24) alslas 05,5

°P-value  *P-value CHJUE RN TS anlllas sl asllas glazd VRN IO anlllae sl asllas gl e
<0/001 <0/001 -3/7 (-5/02-2/38)  73/0172+6/03 3571 +4/93  -11/12 (16/13-6/12) ™17 + 705 28112 £16/94  (IU/L) ALT
<0/001 <0/001 -4 (-5/85.-2/15) T'30/13+7/05 3413 +5/1  -8/29 (-13/09 ~3/49)  TT19/29+583 27558 +15/88  (IU/L) AST

<0/001 <0001  -2/62 (-3/41-1/84)  TT4182 + 164  A4A5+ 125 -15/7 (-28/15 ~3/26) 2372 +13/87 3942 +34/61  (IU/L) GGT

il )55 are Bl £ i Silie & g0ty yolia

Student’s t-test g0l b JoSo i3l 6l @ P-value

o Saullsd e 5 55,51 WHR BMI (gl o0y Jass ANCOVA (55051 L s 5l ey JoSo o531 (sl " P-value
P<001  (P<005 NS Paired t-test -y5o;1 L Liwgh (shinl 4 o oglis

el (6o e jebdy wald 09,5 b annlie (o jeil]
05]_)’ B (P=0/04 9 pP= 0/03 u_.u): 4__:) u_SL:
KPa i i a ekl g 59,8 oyliwe S5 caisedl o
2 ccsls jials aallae gl 4 cuns 47 dB/m 4 1/26
5 078 KPa i 5y 4 aalis 09,5 o als oplas Jb>

.o4; 15/45 dB/m

LS 39,8 9 59l Glie p Sy JoSo i
2 635 9 rd g hiliml Glime sl Blioul E . Sks
350 0975 99 = (A e 02 a8 A Slie Lo
ou 03ls LD Jsaz po (gt 3l G 5 Jed o
wshal 5o sl 9 59,d skl 5uSile gl
55 (P<ON05) 55: Jlosime s ylel Sai 5l 09,5 93 o g,
9 397 Oliee Ao plol 5l (g o553 00iS 23l 50 095

w25y 00iiS il 10 09,5 5 (Alslas 09,5) 5,5 JoSo 0aiiS el )0 09,5 48 0aiiS S 1 o3l 18 oS 59, ¢ siliial e D Jgus

allas 5l Gy g 5 (00l 05 5) ol
(5 22) sals o5 5 (85 24) alslas 055
°p P CHJUE RN < TS addllas sle! anllas glazyl Sy ko asllbae gl anlllas (lozy! e
003  <0/001 -0/77 (-1/32 -0/22) TIN5 + 2111 7192 + 2/17 -1/26 (-1/82-107) A5 + 1129 6/01 + 1/96 oS 55t
(kPa)
0/04 0/5 -15/45 (-16/24 -14/67)  TT265/91 +20/62  281/36 £18/99  -47 (-61/84-32/16) 725962 + 38/48  306/62 + 32/77 &5 bl
(dB/m)

il )55 are Bl £ i Silie & g0ty yolia

Student”s t-test 503l b JoSo 5wl sl * P-value

oy Sllad s s (65, WHR BMI (s 005 yoss ANCOVA (ygoil b yoaed §1 oy JoSo o3 (61, ® P-value
.P-value < 0/01 ™" P-value <0/05 ™ NS” ‘Paired t-test ;5031 b iy} chsl s Conm oglis


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

OhlSen 5 o) Los L 608 lam 3l 5 S5 b b

duslie ;0 S5 il o a5 ob lid Lols aslllas ol
=S 5l 5 5o pd liee Rl 4 yomie all 095 L
adl cnl i Slallas U gced gl cpl 05 o0
Slor Oldlas 5 oaid plouil aiwey (ol jo glusl Sldllas
XU aadllas ool S35 529, 1L alayl, o 55 o plov
o9, L s )ladeSe a5 ol (i o (55, (2) o, 5en
oS )0 (e e SpSeinr Heban Wlgi e S
S s29,5 5295 TC 3 TG (goime 4S5 5bar dos als
9 S )m Oty b atan 10 wow 4 a5 alBisle;] by
oLl 09,5 4y S Wogs 00l ()b oS sl Sl g
(38) o),Lsen g Yang aalllas ;o .09 4l (g i ials
Oy S8l o ol (LA S e sla e (59,
o 055 9 JoS )6 59, b Al ;0 atin B e 40 S5
5 TG gime 9 05 o3Il ey sloded )0 (5t alS
A S amd e LS @l (nl 45 058 00 S TC
Sl anlllae aidn oo o9 |y 052 55 5l A6 oz
sls oy Lizs (49) il )Lseon g Kelley aalllas bawgs 500
039 oI5l Ble il 0o el b Sy G895 oS 5
5 ol i il 95,5 o (g7 a5 1 5
Sl s g b o2 (Sl SliTa Gl l) S )5
Sl s S5 LS SlaST (T @l s 4 315!
035 55 2 5 S3yed 5 5l Gliee S5n Calid 55 (2)
S0 o5 adS e bbb il suimolid casdliae oyl
sl (5509 5 2198 25)
B sl g cnl o plonil (gla gy ulsl 2
oo a1, S5 sl 5l as conl Bolas b ol
I s 950 (U2555 5 2138 025)) (S35 o5 sl
o) Gae Job andllas oyl g8 bl ) g 1 Cal o0ls
Wog sol 3l S o Sogejl addllas opl 1o .0 (azin 12)
adllas cpl joamsles 18 6,50 leys S me Cou aS
o ool )1 e, b LSS sl 4 Sy JelS &l )
Sor b bdeSe FOL sl sl addllas (nl jo Grizren
9 S35 18 i 350 oS Sl 5 5958 Ol
9 59 ymd (639 Cuel diadgul B dils pl a5l eoly L
a8l a5 00,5 o NAFLD 4 M ol 31 jo oS o5kl
slam T » lagles 558 15wl Jlod 4 (oo sl
5728 Olme 2 JaSa ) 58 Lol el DoaolssS (sS
azgi Ll JoSo sl 5 Saeaddy Sl olgi o 1) oS

WL TR

30 S50l o a S oy lis ols egh slbaxdl
Sbale s gyt alS 4 ymie sl 09,8 L anlie
&l o 05 00 (GGT 5 AST ALT) (55 (slap T oy
g 2t abp el cde (w0 )90 095 50 58
o SBlE )3 1) 6)lo e Sgte (35 Sladney
Al 09,5 jo malS cplas wisly lid guS slops 3!
ko 5l e g 390 wald 095 5l iy (553 Sxe jebes
o=l e dom adld e 9 65,5 WHR BMI (gl y Waosls
L s oo Loasily o) i ligad 3 gine e
5 Fukumitsu a_sJUao .05 picn sl idgin sloail
100 L 20 L ,L Jo5e 512010 Jlo o (22) o) S
4 Mie 0,030 ;0 1, (SDG) 5,5 LS 0,5 e
Sl 5 ) 3y90 aiie 12 e 4y (alg S e
2 SDG p,5 Lo 100 sl o L1y (o ls sine 950 L]
(%20) GGT 4 (%15/3) ALT (slaws j5T ooy gxhaw ialS
S mine Laigyls 09,5 a4y s @glas ol adl wols L
aS el gyls g 5o AST mhas andllas () ;0 .04
g Yang asllas .ol ol aalllas uls U g 8
WSy gy Ol dslie 4 2009 Jlo s (38) oK
B S e Gl 5 05 5 LSUU (08,
Auolio ;0 Sy g, Cdl o ol eols las dsllas pl jo
SALT) oS ol slagasls 0,5 5 5,6 g, b
JLo 50 ;508 Sl adllas os o ialS i | (AST
4 Mie Jliwsg slacs; - (25) Al-Bashir lawgs 2013
2 S, sladeSe ol plas a8 al el (55 5 Lad
Ol g0 Sy Sgn 1y aS o Sles Wilgs oo (238 w25, LS
Lo, it 023, %10 o5 40 S5 b g5k JaSo anllla
slom il cble o gl sre (malS cow abin 4 Sow
59— Ol ) 3.8 il 050 00 AST g ALT (suuS
etz slapacille (o5 0525 (I b S pateiee
ez ol bugi (G5 (gemlanST Ly S5 Gezran
SoalS Sl g SlapST T ol (46 A7) 3-8
Syl 5119 27) 5 ks j0 S5 sl plgi e |y e
el o 513 el oy sl a5 ol s a4y ,S0
3,10 i gl 4 Conglie ralS jo b ¢ (48) anals
Sgrtp 4 Wl o Sy JalS wls 4o 31 g8 ol oS 5 (36)
20,5 e oS Slam T gl (205 5 0z WS


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

anlllas 3 oo sl OIS 51 (S pizred ABL o0 AliSe
S E3l () 58S oo o)l (L 59 2
e (o Sl gt Wg) FESS (o ssbiieds 1S
Sl 5o Dlnsd gom Slo gy 50 45 958 e Slpiig
DS B eeon 350 5SS

aS ol s odb oleyl I ol slaasdly ggame jo
e &lgs o atin 12 G 4 S5 0,5 30 ailyy, bl o
5 sl o) Ty oged o Aslas cis T Gl 4
S5 09 4o adslae b aslie o (S cudled i3l
slom il gt esl S5 b )b JoSo 058 aleiay
4 e 0l 31 )3 0 jeiliinal 5 59, (e 5 G0
Ao a6 oyl la o &Bly yo .0l axdllas 5,90 NAFLD
P9y 25195 e dresgl B 0sle (nl b 51k JoSe a5 28 S
il Ml 0z S olen Mol )0 sz Sl
&l Sl

gli—e 5 sl das SLidos gl p i ol g S
Gl 5 0 sl len SlLiEnS 15 00 5 905 (o6
ek ol slman e el sl i Gl o
U1 abippbl 5laxs S 25k cnlogd o (5]l
D5 6k o) el ol

References

Torres DM, Williams CD, Harrison SA. Features,
diagnosis, and treatment of nonalcoholic fatty liver
disease. Clin Gastroenterol Hepatol. 2012;10(8):837-58.

Xu J, Gao H, Song L, Yang W, Chen C, Deng Q, et al.
Flaxseed oil and alpha-lipoic acid combination
ameliorates hepatic  oxidative stress and lipid
accumulation in comparison to lard. Lipids Health Dis.
2013;12:58.

Ong JP, Younossi ZM. Epidemiology and natural history
of NAFLD and NASH. Clinics in liver disease.
2007;11(1):1-16.

Mishra A, Younossi ZM. Epidemiology and natural
history of non-alcoholic fatty liver disease. Journal of
Clinical and Experimental Hepatology. 2012;2(2):135-
44,

Brea A, Puzo J. Non-alcoholic fatty liver disease and
cardiovascular risk. Int J Cardiol. 2013;167(4):1109-17.

Petta S, Muratore C, Craxi A. Non-alcoholic fatty liver
disease pathogenesis: the present and the future. Dig
Liver Dis. 2009;41(9):615-25.

Ghaemi A, Taleban FA, Hekmatdoost A, Rafiei A,
Hosseini V, Amiri Z, et al. How Much Weight Loss is
Effective on Nonalcoholic Fatty Liver Disease? Hepatitis
monthly. 2013;13(12).

@ 0 Bl Alse g onl 0 SHp S8l oS Gl @
m250) (S5 0 alle (i il Galil 4 e g bl
38150 (LS ails ol (o)l JoSe cats (555 5 (2138
O3y leys cddge oyl ilgs <o NAFLD 4 M
V-

3leslawl pae 4y g5 o adlllas slagdgass
oS 0 lailiwl by, a5 NAFLD i glp (cwoge
eizer &5 bl Sl @dly 550058 o Lil il (55l
4y g w09 ol szl @ 0B Lo sl (paxles g, S
S—oly b ol lagi (g0 jeilil g 55,
S5 ol 5 peF el (Sgal g (1,5 5Y)
(Stffness) sem lyon bsie sarlis s ooty 5 L]
813l g 0045 555 anlllas 1l (50) wiS' o (6 S o5l 1, WS
Gy b lasog oS T wl bl g JoSe g5 5l oaisS s i
090 o) o a5 ais ooliwl Laigyls 5l andllas cpl jo Koo
(B1) 55 5,5 caulie SlS slass,ls

Sl ySlas o S5 lyo 51 5ds g5l s
S el ) aizmen 5 S g (G95 leerBo
lo b JolS wily) cilisee SISl 4 o] o2 5 5 oS
slaple; Job yo siie slatagy aiojls (sad ol

Ghamar Chehreh ME, Vahedi M, Pourhoseingholi MA,
Ashtari S, Khedmat H, Amin M, et al. Estimation of
diagnosis and treatment costs of non-alcoholic Fatty liver
disease: a two-year observation. Hepat Mon.
2013;13(5):e7382.

McClain CJ, Mokshagundam SPL, Barve SS, Song Z,
Hill DB, Chen T, et al. Mechanisms of non-alcoholic
steatohepatitis. Alcohol. 2004;34(1):67-79.

10. Krawczyk M, Bonfrate L, Portincasa P. Nonalcoholic

fatty liver disease. Best Practice & Research Clinical
Gastroenterology. 2010;24(5):695-708.

11. Cortez-Pinto H, Camilo ME. Non-alcoholic fatty liver

disease/non-alcoholic steatohepatitis (NAFLD/NASH):
diagnosis and clinical course. Best Pract Res Clin
Gastroenterol. 2004;18(6):1089-104.

12. Enjoji M, Yasutake K, Kohjima M, Nakamuta M.

Nutrition and nonalcoholic Fatty liver disease: the
significance  of  cholesterol. Int J  Hepatol.
2012;2012:925807.

13. Conlon BA, Beasley JM, Aebersold K, Jhangiani SS,

Wylie-Rosett J. Nutritional management of insulin
resistance in nonalcoholic fatty liver disease (NAFLD).
Nutrients. 2013;5(10):4093-114.

14. Shifflet A, Wu GY. Non-alcoholic steatohepatitis: an

overview. J Formos Med Assoc. 2009;108(1):4-12.


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

e 5 6k Lyl 1S sl p S)p ab b

10

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Te Sligte K, Bourass I, Sels JP, Driessen A, Stockbrugger
RW, Koek GH. Non-alcoholic steatohepatitis: review of a
growing medical problem. Eur J Intern Med.
2004;15(1):10-21.

Di Minno MN, Russolillo A, Lupoli R, Ambrosino P, Di
Minno A, Tarantino G. Omega-3 fatty acids for the
treatment of non-alcoholic fatty liver disease. World J
Gastroenterol. 2012;18(41):5839-47.

Adams L, Angulo P. Treatment of non-alcoholic fatty
liver  disease.  Postgraduate  medical  journal.
2006;82(967):315-22.

Assy N. Nutritional recommendations for patients with
non-alcoholic fatty liver diseases. World J Gastroenterol.
2011;17(29):3375-6.

Goyal A, Sharma V, Upadhyay N, Gill S, Sihag M. Flax
and flaxseed oil: an ancient medicine & modern
functional food. Journal of food science and technology.
2014;51(9):1633-53.

Tarpila A, Wennberg T, Tarpila S. Flaxseed as a
functional food. Current Topics in Nutraceutical
Research. 2005;3(3):167.

Martinchik AN, Baturin AK, Zubtsov VV, Molofeev V.
[Nutritional value and functional properties of flaxseed].
Vopr Pitan. 2012;81(3):4-10.

Fukumitsu S, Aida K, Shimizu H, Toyoda K. Flaxseed
lignan lowers blood cholesterol and decreases liver
disease risk factors in moderately hypercholesterolemic
men. Nutr Res. 2010;30(7):441-6.

Brant LH, Cardozo LF, Velarde LG, Boaventura GT.
Impact of flaxseed intake upon metabolic syndrome
indicators in female Wistar rats. Acta Cir Bras.
2012;27(8):537-43.

Akhtar S, Ismail T, Riaz M. Flaxseed - a miraculous
defense against some critical maladies. Pak J Pharm Sci.
2013;26(1):199-208.

Al-Bishri WM. Favorable effects of flaxseed
supplemented diet on liver and kidney functions in
hypertensive wistar rats. J Oleo Sci. 2013;62(9):709-15.

Morris DH. flax - A Health and Nutrition Primer. 4
ed2007.

Ganorkar P, Jain R. Flaxseed—a nutritional punch. Int
Food Res J. 2013;20:519-25.

Kristensen M, Savorani F, Christensen S, Engelsen SB,
Biigel S, Toubro S, et al. Flaxseed dietary fibers suppress
postprandial lipemia and appetite sensation in young
men. Nutrition, Metabolism and Cardiovascular Diseases.
2013;23(2):136-43.

XuJ, Zhou X, Chen C, Deng Q, Huang Q, Yang Je, et al.
Laxative effects of partially defatted flaxseed meal on
normal and experimental constipated mice. BMC
complementary and alternative medicine. 2012;12(1):14.

Torkan M, Entezari M, Siavash M. Effect of Flaxseed on
Blood Lipid Level in Hyperlipidemic Patients. Reviews
on recent clinical trials. 2015.

Prasad K. Flaxseed and cardiovascular health. J
Cardiovasc Pharmacol. 2009;54(5):369-77.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Silva F, O’Callagahan Y, O’Brien N, Netto F.
Antioxidant capacity of flaxseed products: the effect of in
vitro digestion. Plant foods for human nutrition.
2013;68(1):24-30.

Machado AM, de Paula H, Cardoso LD, Costa NM.
Effects of brown and golden flaxseed on the lipid profile,
glycemia, inflammatory biomarkers, blood pressure and
body composition in overweight adolescents. Nutrition.
2015;31(1):90-6.

Jangale NM, Devarshi PP, Dubal AA, Ghule AE,
Koppikar SJ, Bodhankar SL, et al. Dietary flaxseed oil
and fish oil modulates expression of antioxidant and
inflammatory genes with alleviation of protein glycation
status and inflammation in liver of streptozotocin-
nicotinamide induced diabetic rats. Food Chem.
2013;141(1):187-95.

Khalatbari Soltani S, Jamaluddin R, Tabibi H, Mohd
Yusof BN, Atabak S, Loh SP, et al. Effects of flaxseed
consumption on systemic inflammation and serum lipid
profile in hemodialysis patients with lipid abnormalities.
Hemoadial Int. 2013;17(2):275-81.

Rhee Y, Brunt A. Flaxseed supplementation improved
insulin resistance in obese glucose intolerant people: a
randomized crossover design. Nutr J. 2011;10:44.

Patenaude A, Rodriguez-Leyva D, Edel AL, Dibrov E,
Dupasquier CM, Austria JA, et al. Bioavailability of
alpha-linolenic acid from flaxseed diets as a function of
the age of the subject. Eur J Clin Nutr. 2009;63(9):1123-
9.

Yang SF, Tseng JK, Chang Y'Y, Chen YC. Flaxseed oil
attenuates nonalcoholic fatty liver of hyperlipidemic
hamsters. J Agric Food Chem. 2009;57(11):5078-83.

Bhathena SJ, Ali AA, Haudenschild C, Latham P, Ranich
T, Mohamed Al, et al. Dietary flaxseed meal is more
protective than soy protein concentrate against
hypertriglyceridemia and steatosis of the liver in an
animal model of obesity. J Am Coll Nutr.
2003;22(2):157-64.

Rosner B. Fundamentals of biostatistics. 7 ed: Cengage
Learning; 2010.

Organization WH. STEPwise approach to surveillance
(STEPS).Geneva, Switzerland: World Health
Organization 2012.

Rockey DC. Noninvasive assessment of liver fibrosis and
portal hypertension with transient elastography.
Gastroenterology. 2008;134(1):8-14.

Vizzutti F, Arena U, Marra F, Pinzani M. Elastography
for the non-invasive assessment of liver disease:
limitations and future developments. Gut.
2009;58(2):157-60.

Aadahl M, Jargensen T. Validation of a new self-report
instrument for measuring physical activity. Medicine &
Science in Sports & Exercise. 2003(35):1196-202.

Kelishadi R RK, Khosravi A, Famouri F, Sadeghi M,
Rouhafza H, et al. Assessment of physical activity of
adolescents in Isfahan. Shahrekord University of Medical
Science Journal. 2001;3(2):55-66.


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

11

46.

47.

48.

Jump DB. N-3 polyunsaturated fatty acid regulation of
hepatic gene transcription. Current opinion in lipidology.
2008;19(3):242.

Marx N, Duez H, Fruchart J-C, Staels B. Peroxisome
proliferator-activated  receptors and  atherogenesis
regulators of gene expression in vascular cells.
Circulation research. 2004;94(9):1168-78.

Faintuch J, Horie LM, Barbeiro HV, Barbeiro DF,
Soriano FG, Ishida RK, et al. Systemic inflammation in
morbidly ~ obese  subjects:  response to  oral
supplementation with alpha-linolenic acid. Obesity
surgery. 2007;17(3):341-7.

49.

50.

51.

Kelley DS, Vemuri M, Adkins Y, Gill SH, Fedor D,
Mackey BE. Flaxseed oil prevents trans-10, cis-12-
conjugated linoleic acid-induced insulin resistance in
mice. BrJ Nutr. 2009;101(5):701-8.

Malekzadeh R, Poustchi H. Fibroscan for assessing liver
fibrosis: An acceptable alternative for liver biopsy:
Fibroscan: an acceptable alternative for liver biopsy.
Hepatitis monthly. 2011;11(3):157.

Hutchins AM, Brown BD, Cunnane SC, Domitrovich
SG, Adams ER, Bobowiec CE. Daily flaxseed
consumption improves glycemic control in obese men
and women with pre-diabetes: a randomized study. Nutr
Res. 2013;33(5):367-75.


https://nsft.sbmu.ac.ir/article-1-1942-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-22 ]

Iranian Journal of Nutrition Sciences & Food Technology 12
Vol. 10, No. 4, Winter 2016

Effect of Faxseed Supplementation on Liver enzymes, Hepatic Fibrosis and Steatosis in
Nonalcoholic Fatty Liver Disease: A Randomized-controlled Clinical Trial

Yari Z*, Rahimlu M?, Poustchi H®, Ebrahimi Daryani N*, Hekmatdoost A®*

1- MSc in Nutrition Science, National Nutrition and Food Technology Research Institute, Faculty of Nutrition and Food Technology,
Shahid Beheshti University of Medical Science, Tehran, Iran

2- MSc in Nutrition Science, Dept. of Nutrition and Biochemistry, Faculty of Nutritional Sciences and Dietetics, Tehran University of
Medical sciences, Tehran, Iran

3- Assistant prof, Digestive Disease Research Center, Shariati Hospital, Tehran University of Medical Sciences, Tehran, Iran
4- MD. Professor of Gastroenterology and Hematology, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran

5-*Corresponding author: Associate prof, Dept. of Clinical Nutrition & Dietetics, National Nutrition and Food Technology Research
Institute, Shahid Beheshti University of Medical Science, Tehran, Iran, E-mail: a_hekmat2000@yahoo.com

Received 20 Jun, 2015 Accepted 11 Sept, 2015

Background and Objectives: There is evidence suggesting a relationship between flaxseed and NAFLD
risk factor management including obesity, insulin resistance and diabetes. The objective of present study was
to evaluate the effects of supplementation with Flaxseed on liver enzymes, hepatic fibrosis and steatosis in
patients with NAFLD.

Materials and Methods: A two-arm randomized controlled clinical trial was conducted on 50 patients with
NAFLD. The participants were assigned into a lifestyle modification (LM) on the NIH guidelines, or LM +
30 g/d brown milled Flaxseed for 12 weeks. Liver enzymes and hepatic fibrosis and steatosis were assessed
at the baseline and at the end of the study. In addition, data were collected on anthropometric measurements
and physical activity. The SPSS 20" version was used for data analysis.

Results: Among the 50 volunteers, 24 in the treatment group and 22 in the control group completed the
study. At the baseline, no significant differences were seen in the background variables between the two
groups. After 12 weeks, flaxseed supplementation was associated with a significantly greater reduction in the
liver enzymes of alanin aminotransferase, aspartate aminotransferase and y-glutamyltransferas (P < 0.05).
The mean reduction in fibrosis score in the flaxseed group was significantly greater than in the control group
(-1.26 vs. -0.78; P = 0.03), similarly as steatosis score (-47 vs. -15.47; P = 0.04).

Conclusion: On the basis of the findings, it can be concluded that flaxseed supplementation can act as a new
therapeutic approach in NAFLD management.

Keywords: Non-alcoholic fatty liver disease, Flaxseed, Hepatic fibrosis, Liver enzymes
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