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ABSTRACT

Introduction and purpose: There are several important factors for prevention
of cardiovascular diseases (CVD). Out of all, diet modification has a great
amount of efficacy. However, the genetic differences in individuals make diet
effects dissimilar in various people. In fact, the difference in metabolic responses
of individuals to foods due to different genotypes is known as noregenetics.
Nutrigenomics represents a suitable approach to CVD prevention and treatment
through optimization of individuals’ dietary intakes based on genotype.
Methods: This review study was conducted to investigate the most important
polymorphisms associated with CVD risk factors. To this end, the English
articles related to polymorphism and expression of the genes involved in CVDs
and inflammation having been published since 2000 were searched in Pubmed,
Science direct, Google scholar. The search process was accomplished using the
following keywords: “Nutrigenetics”, “Gene”, “Polymorphism”, “Diet therapy”,
and “Cardiovascular disease”.

Results: Understanding the interaction of genes and nutrients requires tools for the
study of Nitrigenomics, Noregenetics, and phenotypic characteristics. The human
genome project revealed small changes in single polymorphism Nucleotide is
called Single-nucleotide Polymorphism (SNPS) and it's happening in the genes.
These changes in the genotype cause a change in function due to the activation of
the gene.In a review of studies, it was found that SNPS not only clearly affects the
level of cytokine production in humans; But also plays a very close role in mortality
in a wide range of diseases. In the present study, the most important polymorphisms
associated with risk factors for cardiovascular disease are discussed.

Conclusion: Therefore, from the perspective of health, knowledge in the field
of prevention and treatment of diseases, heart arteries, and general dietary
recommendations can be applied to each particular genotype group.

Keywords: Cardiovascular disease, Gene expression, Inflammation, Nutrigenetics

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

P Citation: Ramezani A, Ramezani A. Role of Nutrigenetics in Controlling Inflammation and Cardiovascular Disease Risk

Factors: A Narrative Review. Journal of Health Research in Community. Spring 2018;4(1): 49-64.


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

JHRC axols yu C1odew SULENT dlas

S3950 Mlan

oolw H9y0 & :._55)&: 9 b8 slasylow b ‘Sl&)}’a’flﬁ 9 Sladl Jyis™ 50 EXaiifeyigh gl

oS

(CVD:Cardiovascular Diseases) 8 (35, (sl (s jlows ozt J 287 55 Jale i 18R § docAio
%,.u_{g;j6u¢}wme;,ub&btsw;.;ﬁ&\;\;ﬁ;)d)&;dmgmg”usm;y
S e ol Sl (a5 LB B 1 ) SWS st e Gy S 55
2550 3 KBy 555 g gn 4L S5 S 5 Ol e Sslite Glacd 55 s 4 (S 3l se 401
3w 5) el olde il s (gle polazt b b By e slagsslow Oloys 5 (6 Kt
ol 0313 &1y panlin 5 S5 5

Sl eslizal L Google Scholar s Science Direct (Pubmed ol 5 setuar b 55 ol 512507 R3]
Yl Polymorphism s Gene «Cardiovascular Disease (Diet Therapy (Nutrigenetics gAlS”
Y Jl S Ol 5 G e 5 B Sl 53 S 55 W05 Oy 5 by s b b o eSS
s B 1B 30 50

S 55 e o Sensip 5w anlllas 6l olaslpl el i esle —05 blize I s bl
S by gk b 53 S ST Dl i oS 31 0L 0Ll p i 035 Al e o553 Sl S s 5
BWIag ) 45 5555 0 o4l (SNPS: Single-nucleotide Polymorphism) V#.:é)}ndli R
Sldllas I3 b s e 0F iledle 1 s Ses uid Col Cdsf 55 Slais opl bl oo
sy S 63,08 a5 55 5 S e 5 e 505 4 BGSNPS o 45 8 asia
S 2 SRk 03 300 R slen Sl s b 53 e s S 03 S5 A
Al S 13 Eom 55m BB B se (sole ot sl sSTB L Lad e (Ut sn

Slsolen Olys 5 6, Ry Cogr 55 aa) ol 53 U215 (e s s 1 ol sl 26 8 o

3015308 o G5 bes, S A Sl srses iy Slrae s 5 I G e

S5 556G ,e 5 b (glew 105 Ol colgdl r gl Olols”

ol T
¥ sl aible

Wl ouSails wols Olidss S e Glskl |
ol ol hhasle (Sas e oLl

e 5l s 0aSizils (s s gs e 8 lslal Y
ol ol ohhasle Ko la}.\.:— o&zsls

Wl Slis S (gl Wl i) sai 5
ohasl Sas toke oLails ccutlig suSlasls
gl ol

Email: ramezaniatena@yahoo.com

APAV/ /N il ol
VWAV/Y/Y e iy b

S Sl Aloes o3l 55,0 G 155,89 5 (slacs sl ot sla, 5ST6 5 gl J 287 55 &Sss 55 i adble ¢ Slan, 45T ¢ Slie y 18kl 4

FAFF :()FNTAY Sl canal> o

Aol

S ol 03,5 b o3 Sl axd) &G Dlpea ke sl ol 4 0 Sl g 085 il ST adllas

F9-T8 ) oylacd £ 0,50 APV Ll Slotisle Sy psle sIS coublags suSiily cdmola o oMo lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

0N/ LlSan 4 ilida, LT

Sl 5 iz g o 6 o5 el ol g8 a4 7 o lad 5o
Sl 3l e o3le 5 5 iz 3 TNF-a Wy 53 g g LB
Jlasl hyls (S5 Jolss o8 sl 0las (63 DS ol ezl
S das e & ko) o MAJ}AGL? Y] sl o o8 358
S oo ;S 55 Bols J S Ol W5 e ol o
W5 5 I o ST o e gl STl e 5500
Wy s 5 05 b iledl (oldlls 5 i oS s
[F=F] 505 odge 15 A3 515555

(CAD: Coronary Artery Disease) ;5S 35,5 5 lew
G sbeslss 050 5l T SLESD s ans
O3S 1L (Myocard) 3,5 s 0uiiS e das &S Lil 0 (5 53,5
b oo 5 5 o 31 6k Jole CAD [AY] ol (gdin 3150 5
Solew ol LAl &8 ol Sy ol sl o Ol o
SRS (ol 53 5 A (0 552 olew S5k Ol o LS
Oloj 53 Culg 53 b S o Jsb bdle olen ol & D
o ahax 5168 Gy 5 Lalis 51 S 5 Oysen OT (63,0
I 505y ST gl 55 e odes Jlo I S o8
LY VL 0130 5 065 o e 58 0 S s odkes Y
V] 555 g0 o gues

Frodle s e Sl e S aT 53 g0 Lg) bl
53 5 s &5 lodnT 5 (ol o) & Ml dae Al
OiMoe s L5 G 0w a1 45T S L 0 5 e
laossTy bl olon ol b ahlie VL w50 il
o ks 5557 Y5 35Lks V90 35 o0t Jlu 5 odbelo]
=AY Jl s etdplal Slalllan el 35 010 53 Ve ] el
Slos S pl oo g (i Cae OLSLIST L bLo,l s YAF
033 dby 5,We VWV s5u= CAD Oleys aVWle a8 drel
dmel> clw 23 Golew opl Sl sdasOlis ol opl &S ol
S e o, Sely 5 55 o G35 () 2 el 55
33 3 50 Slalllae o BT[NV ] ol 0T Olays 5 6, Ki

£9-18 ) AJLA.‘ﬁrf AJJ.J(’Y”“V Jlﬁ ‘U()“L'J['OUS‘:'.);'/’\}ZC GKJJ/.J

Sl 56 5 6 5 Sl cwds o Jlise 31 mils &
535 A Golen A 5 e dsb  LOT o ol 5 Jalse o)
D30 e

Al bagoloy S ok 5 e i ST Ol
IV 3503 53 85 mside Sabis 5 5 ARty 5T o 5ie

A il & O el 6 Jali &8 Ol (S e
S e 3l Sl a5 ()05l ok
S S sl b il o s3ST el
9 e Silbesy yaly ool Olum Ol leds 2
le;}.iwua_ufc v.ij) SIS s 55,57 o 35 s L
3 Js ol S es S Y s s e ST
VY] il asls SY !

U s oS gwle Ol 45 s o Ol (b dalgd
g b Se3p byl 3 55 a3 edld g slad S
B gr (515 1S5 S5 ) g by ST o oSl )
) o g Sl (Sa 55 65 53 SNPS I (S 5
23S J ST (golen 5 el SladS e 4l 5o oLl
o35 oy e dsb Sl Sas (055 G S 55 ool e
S olem oo 505 eIl 5 Sste wb L slag,les 5o
[¥]aas 3 5b cosly e

5 gl O bl L3 Sl e gl sl
Slalllas dins o a1 gl el )8 Loltws | =T
slae ol gl O Ol & den OT I S 5
Jx ac opl 51 g oS )5 el o BT SNPS L 5 plde
Sks 6 S gl Jalse 5 55 esdae ol SV
ST 4085 dhy 4 Oloys Coa 4y il s )ley 53 Sl
V] aS o

55 Lov Gl Glabaly sbala oyl 51 S
Gbdshe dows 4 TNF-a Wy a&KilsT Sllas s

b bl s el Wl s Slen S35 05 Slaasss

condlags 0uSiily cdrala o crodew SlEdaT dns


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

Booe 5 2B slag,lay sha la, S 5 Ll JHES o S5 535 B8 /oY

L 4wslis 55 (Lewdly (C-reactive Protein) CRP —ble L g

IVV] sl o s O i ¢ 5 Jol- S (sl
O G

el Con S5 la ST 3550 53 okiplanil Solallas

b @olial Ol (Sl 4 by se (S85 b ose
e w5y S T Sl 03 S gl sl
5 O Ll Sl 8 e Tl S ek 5
S S ie 5 ol S st 551 535, (6ol
Pubmed Cylo )3 e bl Lo e bagd ) 5o )
" Sl eslazul L Google Scholar s Science Direct
«Cardiovascular Disease Diet Therapy {Nutrigenetics
et sn sk b LS e w:lfsl < Ys Polymorphism s Gene
¥ Jl 5l GBs,e 5 8 sole 53 S 55 Ge05 OL
S ole Ol bl WL Y] 88 1E e 3)se ey
5 @ME 1S OLS 5 (oM Bl o LS (e
iS58 e FI el Glp 1y oy Sl (Ses oS 5
o g3 e gl 4 b 5 35l Hlees i

.Jéfou))}dﬁi.&:i

adl

Y A9 b e 55 RS )3 uir b o e slao s
S by ol OUJ ) o a3 0§ soe 3

SULYRY] Lol Sl ams p Suds  Ssi Ol a
U 5 S e S LT (555 3)5m 53 edbplnil Slallae
LOls o 53 o 5 &8 0 Ol oS 35 g0 2L Zigshe |
S 13,0 b awlis 4 (LTA+252 AA) TNFB22 s 55

Loys VY czea (LTA+252 GG) TNFBIL 5 45 Iyl

Ll sl o 25 (S3lo o2 (S5 5 (J5Usn Sl e
] ol Clq;?\ s ool 3 Lg\e:j,wf Sl lae u.lf Jsba
b Ld) Sl (o e s o b BLDL o) dles )
w5 3y S5 Gl g oz b s CAD
O 55 e Gl Sy sS6 s p Jols & olew 0l 5o
u.a.é;ﬁiL;\J.!wbéhf}bd‘ﬁgbgﬁfﬁa);ﬁ‘.w\
T LG5S G Solen DS 5 Sy e s
[ ]t e
e B e I8 G5 e slagsslen b sl STB ) S
Al e BB e s Wl s S s Azes
Sa Jelse Ol o Sladis DY plasil L ST (g 5bae
Wt s Fok Wil Gyie s S Slaissley it
S Sl ok odalie Lol e3ls 15 5b Cou 1) Cubs 5 Sl
fdins o ey (glapdis SO Ie & IS G @ 13 ples
2> Dglise Glapdysn Sl 5 $SEp 55 Eom g ool
LBl s N3] s 8 7 e (sl dis SN Ie 4y ey
Sludes Ml S Al g oo oS B sl S e
) B, 5 b g len b, S beSn, J 2S5 L L e
T 2 S5 Slpdsa 4 Ol oo s 13 3T o
LDL-C: Low-) J&0S slaotisnsd 5 ¢ Jspds
S ‘_;Larw_.’a ss sk «(density Lipoprotein cholesterol
Sl ) 52 N (TG: Triglycerides) & ,udS s 5 e
PUFAD (b pas g LS L o 2 ladew] e b 2 550
zhe 2 S5 by h s (Polyunsaturated Fatty Acids
S Wlosls OLEs ol Dlallan [IV=Y 1] 5 505 o Ll it san
S 5d 0 Sl 05 s5sesn 02 S b pll I golan
Cds dizws ((Leukotriene) LT LS5 55 S w3 3L
50350 [YNV] ins oo ok 1y s A s 5T s 3 Shas
S (5 ey st At izt (35655 ol 487 Jleilee 0L

0 ki b 551 o se DLl S iV a5 5 s 5T 4

F9-T8 ) oylacd £ 0,50 APV Ll Slotisle Sy psle sIS coublags suSiily cdmola o oMo lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

OF/ LlSan 4 ilda, LT

&S (63l ol auwslas 53 [Yr] Lyl 35 E3 JJT Gy Carex
55 b a3l 53 &S i WL des B3/E3 g5 syl
Ll 3l ys gesp S Ao n Yo (B0 — ol (ol s (E2
So RIBILEA 555 Al e i b I B4 G5 65
oomed (Sl L e 55 GRe Go e Ssslen 5 el T
LDL-C ,Kle cble dwoys ¥V B2/E2 Csy) L sl
ods il . Lls BA/BA Cspl b slpl a4 s (g S
oS 5 I pedS e S I LES (55 oS o
LYY sl o b5 o LDL gy ialS

s S eSS eiS Ul slaeds S
O i S san 53 o8 dtn WY 4 als (6513 e
 ERGE S s A i laedi 5 ) Sl Ll
AR 5 I8y Sl g s Sl S s oy el s 5 )
315,15 Sb s b JBa oS e s O gl S
Lo sl T W5 CHT (55 5 0 T GU 055 5 5
S Sl 53w oY sk o kel O pliST 4
Peroxisome Proliferator) PPAR-o o di..;) Ja
S5 St cos 1y ad ol cble (Activated Receptor
Js dS L L5, ,5PPAR-0L 05 Leul 62Val . kins oo
oS S5 8 5l QWS B 55 53 T s LDL-C (il o5
apoB (LDL-C ¢l Jj el clale 5151 L V162 JI mls
Loy cpl el o ol pon Ol5 0 j3 L162 Yl 4 Cwsapoclll
L] Cals 5 s (6 S ol L 0L o

(High Density Lipoprotein Cholesterol) HDL-C
S Ll Gop s B bl ade Bl ,sS6
AS 4 e slacal 1 ds zadS Jlast 0T ol 5 Shes
sl o Shas 5 ol e Al 555 5057 Ol
o ey (OWls sl & AsL e HDL-C
G el 50 Sl Corpe S el el s lis ol o3 3

ol 33,8 o (PUFA) ¢Lal 2t © o sladonl O3 e

£9-18 ) AJLA.‘ﬁrf AJJ.J(’Y”“V Jlﬁ ‘U()“L'J['OUS‘:'.);'/’\}ZC GKJJ/.J

) Sl 05 Ololey 53 e 5 8 n F 5 ol Sl 035 i
Slandlae 53 [YO] il so o )3 ¥V 5 OF 5 ja s 9o
oBaws O o (2l Jor o i Gl b BLI s
Jos 5l e CRP &8 w5 5 outalive sy 4 5 515 5,18
el 035 0L 51 3V Hlew Ols 0 j3 IL-6 Chle 5 1 >
Slestl s 1 TNF2 T 687 Gl e copuitedin (sla Jos 53
G e Gy Bl 1y JT ol &7 Gl e 4 S il
S5 S sk S de Eash 534S Sl S5 0L L Lsls
adlan 6§ 5 s o 51 [YPNV] s K 218 0L s
&S Wb sdalive Olldle 1 il e Ol ylows Ollews 3590 5o
L s B12 (OINFBII 553 l)s Ol o 55 Obileoiy il
s (ol pesdle ol ails _2alS Jle aw IL1-511CC
33 s 05 oy il das 33 FA L 05 5o 55 ILI-511 T JT
i WL 55 065 L DL, s [RYOT] Sl ol en Ol slas
(TNF-308 A T 5IL 6-174G6) el iy slacs 55 4
PGS 55 s 3 Bl e ol pen O3 53 2he (S5 L
AT Ol s elen oS s SRl ey 53 S
s o Ob) 4 1y gie Su5 Wl bl 6,108 b e
255 AT 53 i L edie & S

[YA] Lol o oy I s g (ol <l

3 Gked Blon pske o SR Glaed; ek
W 5 9 5 5 501

LDL-C o354 s miskw 2ol Oleys adsl O
Sy e Chle jy lda>Me JB ondfs e ol
S5 6 S )5 s 13 ke 53 0T ple 5 JEs0S
(Y]l o adis 5 05 il

IS Jl 5 e e sl 3 B 55 5 5 T 28
APOE 55 ol 55 pjdss) dw ol oki jainia g 4
uﬂjfu'r.a 51 o ys 00-%+ L (apoE4 4 apoE3 w@poE2)

condlags 0uSiily cdrala o crodew SlEdaT dns


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

Booe 5 2B slagslay sha la, S 5 gl JHES o S5 350 i /0t

OLE b3 bl &5 oz @ b5 gLl o r lls 5
[FF] Ll
gLild L Gy el 2 S50 Glapd)so
P

Fatty Acid Desaturase) o 2 slad! o,\;;ftl?fulx‘p 05
18:3 sl &SI 53 WT 5 18:2 W-6 el ¢ 2J (FDAS:
b 5 015 BT 5 &yd S laci s, 5 S W-3
So5re o Gkl Olsisa Lpd o 3L o 5 538
Al 33 ol AL gad LOT i 4y 536 Oy 15 81 S ol
DHA ((Eicosapentaenoic Acid) EPA i 5l jiu o~
s (Arashidonic Acid) AA «(Docosahexaenoic Acid)
LC-PUFA:) ¢ ;i3 Atk Ll O slacenl IS by
e ol 33 &S sl o (Long Chain Polyunsaturated
Sl T 38 g eslizal jlhpmlas Sy sl 5T
S dil § 50 oyled lygmles Ws e 53 S
G35 5 3 Ssd g A FADS2 5 FADSI abus & o 4
S s 5 S Glasle iy Lyl S50 £35503,5
ooy Lk P LA e O ladenl 4 b5 ) e
eMo:\:QU&.M@QB)MJWJML;L&ﬁ;T
byl e Gkl s LA E 05 S el
6555 o o e pn Sl 53 3131 gl o ga oS 3l
o Sl 7w (51530 ols SNPs s Jbs Ol ses
OT JLis a5 (18:2w-6 520:2w-6 20:3w-6 4sb) 5%
5 Wl LSS Bl O men (6 pae D]
Sldeal 22l s (s gm 35 das e ) Sk IO
20:4w-6 22:4W-620:5W-3) o) Lk plale o
dool &1 4 a5 L [YVAOA] 555 e sdalie (22:5wW-3
odiOlge e Sl LG oo op o) b pLELE o
w250 Bk N Bl pa 5 358 a3 bl iy

t555 O3 e (glys SWIIE O e Jbe Olgen) olde

AL o STSGIA S0 OF Fsns g aml 53 edy sk
Clle niplats g A P glhls oS @sl 3l Shass ol o
Ola pLsl Lo sladeel (5ae mI51 L1, HDL-c
L3y O 55ea G Fuls Pl S g3 Ll el
gLl slagds, Gpae i3l L 1, HDL-C tals
Clwl ol jadein 6 G bl cpl s sls Ol
B slyls b5 5,40 s Framingham asdlbs ;5 o7 (g sba
NS HDL-C 213l e Ll e slagdsy O e b A
i odalin (e 31 G/G 0L s S Jlys s §
sy B pae LI, HDL-C 5 (6,08 Ols 0 (S ) 5ba
S Lza 0T 51 S basl [FF] Lslw ol glLil
ssba olde sdey I e s kEL Sl g3 5 TG Chile
olper o, -l Sl b BIHN L JR
oS oo Jolse 4313 53 TG polie Sslis . dil
6 5 s G 51 YO] il bsiie 53 o) lize S
oo 5 3 ookt oS (S5 p S 5 21 5
3590 534S Hebolan 3yls EE 555 5T 534S 34h e slowl
010 C/T SNP (s i HDL-C , o (glaqcd ;s b
a3 g i ) Gled e e (ST 5L 05 Fses s oo
[¥9] das o 0L 1, TG 5apoB 3wl aw T JIL 5131
ol A i e plie 53 Ad g AL 555550 5T 5o
4 feoly APOAT-TSG/A b ygo & ol ot b
Mono) MUFA ¢Lal 2 S oy sl I b ~50
Cos LDL-C Ol ks 11, (Unsaturated Fatty Acids
S e 3 B ws Dan Sl e e 1S St
LDL-C chle )3 o 58 LB (2l 31A 10N cplsl 2
g S i odalie G/G 5 31 53 el cpl 487 Lisls Ol 1
0L LDL-C b )3 1 (J3lize slageuly 55 APOA4 S5
Sl |y (6 iy 2alS 3748er P oML a5 (g5 sbas ¢sls

2l L LDL-C mlaw 53 347Thr & &5 gen 3131 &

F9-T8 ) oylacd £ 0,50 APV Ll Slotisle Sy psle sIS coublags suSiily cdmola o oMo lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

00/ ,lan 4 ilise, LT

(ol e gdle il oo g sle 5ok £ 5 ol s (Sl
T2DM: Type 2) 55 g5 Cubs S Ll 53 (g Sall
(Hypertension) O g ,Lié 5 Leded us s «(Diabetes Mellitus
S kS (Wsh r B35~ o S len 4 e S
3 Sy Sl e slasiy o 1B el kT o s
TEPeED] 5 0n YU liysT on ol pon 4 1y o Bnss5 &5 e
4 e 58 oS G551 O e ol pen 4 SN (6551 8L 5o
SOl pl 5 pale S (g SL > g hl
5 sl plp 53 Caaglie dates |y O 4 6355 0 S
S Sl odd S| s ol [FY] aS o e YD
SFAs: Saturated Fatty) ediplil oz ladesl O pae
o sl Chle g WlBl o1y e o g (Acids
st 45 655 0B slad s 55 5T 4 2t VU (glewsdly 55T
03V Ll d cpl 5 S e S8 el s 55 3 Sas
lanw g (slaysaS 53 33 e s S plioya S et
3 Sl bl [FAFA] 555 o 4l ez arw g -3 5
gl ol Bl o0 By 2 (B lacilen OLS p)355
53 5 Blasle M 1y oK 0T Obl 5 5 Aoy F 058 on
[0l S pls Ol s Ol

So s 4 e B30 -l st lay SBeS,
Ll o gl & Cslin OT 3 o5 dipd o S e skt
Chle e e 0l 1) S ple 5 Sl s gon SV oy
e 313 3 5 S e p gyt 5 Vyors S liml o
o) 20 O 5ty 5 ST (5T 1 5 Ll ey LIl sl
3557 O o sl VL Ol5e [0Y] 355 o o 5 S S8
P2 F Gl o 3L il e S s 5T
& Sanslin Sl 53 8 oa sl3T ESatim 5 Sy by
[OYOF] dial o s o g

Lol OT (5la g 5 adly (51531 Bl ol 315 TNF-0 i 5
ARl T Sldlls 55 [0F] 53 5 o o gl 4 Conglin 3 5

£9-18 ) AJLA.‘ﬁrf AJJ.J(’Y”“V Jlﬁ ‘U()“L'J['OUS‘:'.);'/’\}ZC GKJJ/.J

Gkl e 53 LOT (K55 Sl 4 a5 L sl 3l cpl ol
gLil e oz ladenl O pae 4 Ok 3 0y Lk o

LEV] 405 50 0T (K55 5w daes s I 31 sl (1

(e o o ) 50 gued ) 30y
Sslen S by s 51 ekt san gl 20158
85 5 e Jolss ST S 8 Sl By -
S 53, DY, 15 phite O eedysady 5o L s
OT 3 4 (Methylenetetrahydrofolate Reductase) MTHFR
w51 ol b 2alS (677C/T) wak et € o S T
SV s Gl Sal 4 g b plpl 058 e el
S $a,dal S fme Vo 50 Dy 3 slo IS )
36 T ol e DY Sl s e 0 o Shes S8 4
e o a3 5 Bl AalS (65 Slee SV il s
O 52 O mhaw de 55 5 555 Jld oste & il g oad

ARV EIENE

PF5 =B ol 9 (sl & Sl o B r
550l ol 53 0T e 5 Sl Gler (o) K Bl
ST s il et YooV Jle o [FrePY [ iil oo i) 4
S E 065 53 deeys YA 5 013 e 55 desys YH/F Jls
Oj90lal ¢ s Al anm g J-js gla, a8 s [FY] Al
L YO - (BMI: Body Mass Index) 04 o35 aslad eL3)
OVLE 5 51 oy B0 3 Ly 5 (o B e SIS
S 0130 31 Aoy VWP 5 06 Sl a5 V974 5 Bl
3590050 Olgm 53 L& Osds ¢S5 Ol gl [FY] 5405
b o 8 8 55 Bl sl 3l e 8 53 i ke ¥er 5 Ll
33 L0 sl 53¢V Yo ¥ Jlu U aST ol old 03 paades
[PF] b S Bl 4 85 050l V/Y 5 05548L50 & 185 0 ks

lﬁ,'e.mu:@\fg;@lﬁ\,;.u;g@lw\b&wcﬁ\

condlags 0uSiily cdrala o crodew SlEdaT dns


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

Buoe v B8 slaggolan sha sla,; oKL o GLEN JHES 50 Sami 5 )5 65 a8 /07

S pome (f L3l o (Slacl oS sl 0l it bl 5153
5 Sl 05 Ol @ e 5 AS 0 S5 o 1y Sk 51
Slr ot L;Lam;&, [PV 53 8 o gl 4 Canslin b
35 el Jol (53 a1 Jols S S 5l d i O S,
x5 3 » «(Nuclear Factor Kappa B) NFKB (g jludled ¢l 0
S0 5ledlab 5 05 e oS Jlab laLS™ 55 € LS
Siledled Sals e pal Glad s 5 oz ot 3L 5 led)
o 457 355 53T &Y sa2es s PPAR-y coactivator-1 a/b
bk b o oz sladeal 5 S I8 O palinST 2alS
Gladshe 5 Wy sy dails S b el lad sk
A i S3L 5 amale 4 Ol el e S Gt 65550
[#0 &V ] aal s

gLil o gladed Sl Sl Gle O jae 2l
5 b S i drogs (Slg JolS a1
S bk 5 caeS M DYsams (b f e
38 o S gk Soley pard S o Kl
Al o ST ME w3 4 S sl SsSI ol o
DVOFY] 558 oo odalie (¢ 2 olgdl 5 ¢S plze sla Ly

@ME 5585 LS 5 5 (ME 5l ge 4 6315 - a0 0L
SLS 5 5 slo il 33 5 o oo 0T (gl 5 axils bl |
ool 3 ekas s 1 OS5 Ol ASlg o0 4 Iy sy olde
53 okl Slalllas [5Y] IE o 5b oLl e 9y
S by g Lol 4 e (S5 (sla 2S5 L bl
el 5 ke Slacsslamial (ol Blor s sl 3l 4y by e
o ool (S 023 S 1 055 ilodys S TS
i s 2 47335 (Sley 5 2V Ly ol ks
[YE¥] 558 00 (S slie 5 el SN ol st ol 53l 4,

@M S LS 5 olHE Sl o B RSTy (w)
0 liS (5,8 S 55l Sl 1y oy Sl SKas i 55

W) 93 fhe S B 4 e 5 S5l Hlses gt

Ll 8 Sy 0 OLail b LU )3 08 5 JBge 3550 53 o8 oS
S 0 1) CamnswsT 3 5d TNF-0 a5 Gl ol adeios
.MJ@C@‘MJ%OL&J@K&}];}H))\SJ\).1;56»
e gl 3 b Sl S Bl S dias o OLES al gl
Sl m bl 53 [008] 33 8 o il 4 Conglie slows]
w2 Yo ¥ Jl s Hotamisligil baw g oJb o Ol
b g Ol 5 Bl o BL) ladn A8 0ol b5 5 4
S sl S olesy ple gl ble 515304 by e glaasdl
Lle sl 6 Glay s 9 A S Sl S Il asle)
1oV s 8 sl Gl 5131 s (¢ KasTly 55

o bt INF-o oaisi;T Ks sm
SIS ol 1 o g 05 5 5T 5 0k ol
.[Vb]x:f@(:ﬁ@bﬁfﬁyﬂQQ;L&.«:Q,&:{J)
ROS:) 0581 315T (ISl s o sl o abnts
Il il 35T &S e S (Reactive Oxygen Species
J513 o il SIS (5l e 1 Cd ki k2
LGty ( a3l Ll e 5 L1085 Sl
Osed i (o gudl 0,8y e O3S ST
IRS-1 & s 3L PI3 (3ludle 5 ARSI Y o3 05,8
P sl 5 S I8 0 plS S il 5 03 Sas) 4 S 55 0
[0A] 555 oo e i =15 4

o (o5 G Sl 5 e 3L O eae) Ope (S5
TS | R VR | KPS IR V- S V5 | W T ge g A |
Olsie 2wl 1 pgr cpl 45T eSaS Bl sTOLs ol 3
Sy Ciblos 4 i i s S S 55 5 e
2 e 5 S e 5 Solen s gr 0303 S LY Sly 3l
) op e B
Slllae Wil oo oS (Wil on gLl 2 slasead 1L
Sla) Bl i S w0 Ol U bl s 4 S s
S o S8 S 5 e e IV 55 (112 4 Loy e

F9-T8 ) oylacd £ 0,50 APV Ll Slotisle Sy psle sIS coublags suSiily cdmola o oMo lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

OV/ LlSas 4 ilida, LT

S 2 pan 53 65555 Ok 4 5L Cul S (313
D9 B13 L 5 Bl sy el 45 34 Ok 51 0
AL ey
s 4 53 ealy SNPs 4 Sl ol o3ls Ol o
Jls Ol sieas ttins o 5l 3 51 S |y ldE 315e (5 e o
30 o 0 ESead el 55 ® J gtees Sl Ses SNPs
oy BIZ ool g o Jilie BLS1 5 sl (12 55 )3
ol Jl s aias 15 5T Cou 1) tteengen 5 Y B
Sl s ol sl dac 5 Gn el ) 4 Sl
2 3 b s Gl G OS few A5 lee o Lilatls

VYY) okt 57 aze SInSTT 5T ol &y

33 7 B Sl &5 ghe OIS 55 o 35 5T
@A w3y
S L S Sy ed st 5 Sl
G liS J 28 5 OV g (gl (badanls dizn Lo
2 by pedabe QL ol Gl
M50 23 s e Ol 53 i Gl IV das
.,m@)b;,;‘uM\,O%J@,\,)aléu@ru@u;
T R Cp T VE P PO FN Py (PR v
3 (shdu Olgoa Sb tdian bas o Sy - o sl les
Fo e el Jsb s S S ke Dk ) (sl s
LSy slatd (15 SlapedlSe il oo (Rl a3 o
S i S s ol S e 4 Ll tls odony
b sboSonsd b5 RIBhskue S Kb by
(VLDL: Very Low-density Lipoprotein) 5'5 Sl LsJl.<>
P RPN e D86 s MBS Glams Olsea
Sl O gl ST Hlge 5 lde nOVO US O 2 slad
I 5 4 ol lS o OB g 35 5 e pll
oS I b s el Al 5 (sUS Uy S

£9-18 ) AJLA.‘ﬁrf AJJ.J(’Y”“V Jlﬁ ‘U()“L'J['OUS‘:'.);'/’\}ZC GKJJ/.J

g Bl sl el ol s Oleys 5 o,y
[P 0] 48 o oSS 5,108 s

Ll 5 I8 530 O jan g Gl 85
Sgn 2 pan S 35 i 5T Cow Sl Wiy, Sl
S b S gME sl (IS ke sl 1
L8 o gl (asle i 033 (Slora) Slazia L o)
OSan e sl se bl Kaw o1dE Slge 3 Shas o5l 4
S (o s psbas 1) ol Sladanls o 55y ol
3D ol wSoods 63 VYO sy 5 &S Hsboles
3550 03 plns p8 O 304 b 5 5 5 0 0 dalie Lol S5
L 5sS 550055 5B 5 C lagmbys w5k o bolanST =T
Sl [$5-FA] 53 5 o odaline NFKB (gjludle , 506
21 oin b O J1 (PUFA) 81 5 Y&l pLsl e
3 oS s Mg oS L1y LI ol & S e el Ol
2556 5 s 555K wle oLl ladanly Syl s Lk
ol 8 Cale Ol bl L s e plal SS s Il
Jos PPAR &5 o (32 b 1 ool S gL slagsis)
@l dn gl sS6 Al & Oled) mlaw a8 st S
oS Wlosds plonil  gdleee Il Sligle3T el oy 31 (3185 5
3,50 1yNFKB (s5ledlab 5 Lol ol i ol S oo A 5
LT Sl b byl s e e [IFOFSFA] Wlosls 15 ot
b3, st Oy oo 1y ol 5o SUT LB (g bl Ol s
s 53 Sl )l a7 ol Jl i ol sl 31 985 ¢,
IV ] Llasstls gl e 131 el 5 55 s asdllas o
OseVgte & Ol ey 87 ol o = Jae Ul Qi\’\,_;'-\
Jin g ) 47 (a3 )5 4 ey 5L0) sy o 4,8 (sl B8
o 4 abiasguly 5 3 b amsle 2 55 LT SGIL 5 55

2l Cad) 3l S b LBl Bl sy S )

condlags 0uSiily cdrala o crodew SlEdaT dns


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

Booe 5 2B slag,lay sha la,siSB 5 Ll JHES 5o S5 55 B8 /oA

2oz 56 ol San el G55 S 215 3
Bl ey oo S s Lol caisl wils S ksl
BN Y TR QRGO Y- L PG I N7 B R U N e )
A el (5 5 ST Ble S ) glatens ale sy Ul 3550
S 038 )8 e Ol Ol e s kab Sl s LSl
555 Lol s 05 sa 5 YOSBMI Ll 3l s g5 abe o8,
4 ol by VO] das e SRS 1y acbale LTA+252AA
LTA+252AA SNP ;3 A JIT (51,1 4 ol 3131 53 487y oo
s el oS o 4y ey Jgb s ool S izn
05 5T ol ol s 4 Oslagealy 44 55 b Lol eil axdls s &
T N T N e

G e ) A S (e 2550 53 Olalls
spmsn s o2l el )3 05 5 olE olse Ole (ST 0s
S oKa Llesls @l o edsln 5 glde w3 5
3 Bz 53 1, ILO_174G/C oy yo O K
Al ys (isls I3 andlas 350 e sla oLkl 5 SIS T
B33 G e 55 155 03 bkl Aot 5| 3 OLe 5o &
GG 595 piomed 3,03 35 (5,lskme Sslis mbs b
G T s Spls (abo s 213l 4 S b 4 0L 5o
Ole s "y Gnli.a bl (g i C}:.& g_g.’.lgf.]"’T Ol gs 55 54
dslin L3 gy 33 £ 55 abd 4 Ve &7 (93131 L Il SIS T
3 s BB osbe GG (gf o o 8 edalie il
[VA] 3 oo S mls Sl 4 0L

(o g lle 53 pleSlil p Comasr Dl 35 5055 Olalllae
e 5 03 3 s Sl sS bS5 &5 3 1y ol LIS
sl & Oslsgemly Llesls €yl 3y e -8 ol sl
tlpesdle Ll it Sl gME w5 s S5 LBl
oS s 051001 oSl 53 by g 4 355 n ) s
IVA] sl o ki Sl 55 o Oljee 1 e 5 B

G2 W ol 1 (b et sl 6K 85 Sladlae

Js dS =i 5 5 S5l oo Gladewl 4 5 2dS™ Ji 45 «(LDL)
e R P St L
4 i dzn ogo (HDL) YU J&a U 55 5 50 o oo
Js plS” o g5 I 31 5 s ST o S J&5 5 oo 208
O el eS| 87 ol S5 0L s 8 o sl slad sl &
Jds HDL 5 b o 53l olgdl Jsb 45 VLDL 5 LDL
oal o 53 oS s 5o Gt IS S e
4 e 3 Lpdigm Sl oo Skl 5 sl o558 S
IVF] 85,8 o oy ST bow 5 Clr ol 3

Ll oles Oleys 53 ple s, sla JoSe ¢ IS sbay
slgy So 50T (oledl Glagslen o 51 VO] L S5
L1 1y WOleys o 5 e T Cid g 033, Sl slags los 5
30 INF W5 5lee G b 51 ol (S Sl s o Se
[Vowvg]s .8

LS gr ST S5 5 ISl 5T Sl JolSS 4 Sl
P 5 W&l 5l b i 28 on 3T 0T oozl s
A3 o — B sk S 6,8 s sl PUFA
S g 5 28 ogde n-3 BUl PUFA .38 s 4 S
Mos Olsles 03 o 5SSl sdes S5 28 Eol el i
05 sy O e glallan 5 [54] s 5 e o s5le 4
VOB Ve Ol 4 1y e Sl sdoe g 5 Ol PUFA YK
S5 e 30 ) e ol Sl e das o alS Lo
SIS 5 St S st 05 3 W 5n Ly LT 457 oo
PUFA 06 5113 (5 jae 53 &85 5 Mty 5T (sloeS™L fenly L
Sl ol Jos 51 S o b s ol e oM 055 5o
Ol ST e, ¢ ale gla JoSo 55,8 lacS ™ ozl
550Kl 5T 4 Mo Olsles 4 Gy /0,8 9) Kos slasls b s
LTA (INFA lad; 53 SNPs (gl,; Olles & o313 Ldd
SNl le 5 ks 55 mns TGFIB 51110 dL6 JIL1B

Izl s W] 2 83 aslllan 55 50 (5 2o 85 58 st Jas

F9-T8 ) oylacd £ 0,50 APV Ll Slotisle Sy psle sIS coublags suSiily cdmola o oMo lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

08/ LlSan 4 ilda, L]

AU 56 i Szl wapoE2 s b sl 3l 53,8 415
Lno gy e B30 51 o 03 (2l B0 G55 5T ST
Glls 3131 S 58 55 68 pl Oy o [VOAY] L 5o oo
Seol st op pho (8 e 3 B4 G5 L e (0 2 1
IVE] L5055 3 s 55 Al s 5T &
3 APOE ) o bl hash 53 s Ggw )
by b Ll Cualbes &y oty oS 35,187 55 Sl 5T
ol (s %5 s 3 YO<) gl 3 IMT: Intima-media) 45 5,18
O3 VFA 55,1710 twﬁ.aﬁ)\;wmumcw\
I ATl gl sl S oSl b 4 b e (slaesl o
laosls . Lkd o 55 cpns APOE lacilyls (sl 5 i §
dex 3D APOE2 i3 & os 5 425 i 55 dm bl
APOE4 , (E3/E3) APOE3 (E3/E2 5 E2/E2 slacy s}
245 L3ls Ol s (B4/E4 5 BA/E3 o 55 dhes )
S5 e GBS (GIIFL 5 85 o Jlie D)
SNVY olas 53+ /8Y) 45 5,8 IMT GAPOE2 65 0L 3.3,
tglie 53 LOT 53 gzl a8 g ool 5 dizils (6 5l (e oo
55 I3 55 505 Saw i sdalie APOE3 o5 5 L
Cabs (b ol s g ol e §sul b 5 45 5,8 IMT L APOE
Olbe 3 313 ki 1y 45 5,I5 IMT 5 APOE 5 55 5w b5 )|
APOE3 o5 § 4 s APOE4 05 5 (ubs 4 D Ols e
OL S IMT L (e oo */AF) APOE2 05 S 5 (e s +/4+)
FT 55065 5. G oo VYY) 350l o (6 5L Jols A5 5,87
335 ol pan 15 9,8 s 59 MKty 5T 51 (55l zskaw LE2
LUl s 0la e 53 ¢ VL 1 4558 IMT L B4 )T

JAYAY] sl
/ - .
S S i 9 S

bl Glagal p (S5 oy L daly s

£9-18 ) AJLA.‘ﬁrf AJJ.J(’Y”“V Jlﬁ ‘U()“L'J['OUS‘:'.);'/’\}ZC GKJJ/.J

a3 o DL Comazr 53 ey Jg fdS CBLE 5 o 2 3 e
o U g by 235 oo Jite 5 250 o 5 J g S
&35 55 4 30 APOE .dias oo 15 56 Cou 1 ad 50 50 )
o i 3l ge LS s e 5o 8 pkis L
24 Glodes 56 5 LOT L 5 VLDL dlaoys Soa skt
(Jéjyu..ujb.\,.fja.w;;obs@!@wg,o.gfgﬁm
7+ 500 o (apoE4 5apoE3 @poE2) ApoE Kl
ol 3 iyl3 3 s B3 T (6l G 05 g0 51 oy
23 Al By JoSa B pan Sl pu) 4 b 03 il
22 €555 5T 58 e S 55 SIS ok > b Ablie
b osn sk U (ol posdle IVONVFA] As a4 Ol e
Fly 02 5 e O s I e 5 EL I 3 apoE J sens
Dbl s 8 (ool glie s 4 by SLIGH 4
J S ST U ol SelS & oot 1l o8 ol S5
(0525 o83s) 593 gl adsmsS 5 Al es) o)l
Sl oS (b Gl b B sg glE o)) o
el 5 e oy YO LAl o b i,
4oy ¥ Ol 4 TG ruly 2als il Sl 5o Lty
2l bs SLDL-3 o, Y8 2alS 510 oo 51w
HDL 4 jslie 45 S5 odalin Clale 55 (6 ,od et «Jlm
S slde=Me LB, gba apoE4 s Jal= 5 50 Jg mdS
el 0> e 5 BB ST apoE 5 55 el sl 5
apoE2 JITL sl 315,05 ale 2 sy a by o Sbldla o o
e Oy 5l s TG il 31 Ol s g 58 BB alS
33 xS b6 10 @poE4 PT L sl sl 55 5 Lsls olis
Js 2dS HDL 2alS G o 2ol £ 5 Jg S JS Sl
39 Ssghe Jgams OS5 s B3/E3 by, 4 Cow
Gl 168 s OT 51 (Sl addllas o) 5 copl b
23 &S5 5T e flbs 035 i 5 (e sy o
b Cos apoE (555 b 5 G555 oz 4 Vs 5l 3

condlags 0uSiily cdrala o crodew SlEdaT dns


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

Buoe s 2l slagslan sha sla, sSB 5 Slell JS 50 S5 56 i -

st 3L S g g g0 b LI s s sl ls o
ol edal oo O s Sl 358 Jlesl 4 3l &S ol (g s
Ol G S131 lyls &8 Sl pwlidCs o) 95
P Sledul ) sbar o) el Ll 03 STy s 2o |y A
@alﬁﬁjjgbﬁfgwIM@qum,&ﬂ
il 55 AT
Ll €315 gy g,y Sledb! wﬂc‘,“? ol Jl= s
Gl 53 Sl w a5 b .Sl @il S 4S Eils S sba
(S5 Sl lT slasy ja J2alS 5 Sl gas o0 b |
ol FOWT 5131 i85 3550 55 SleMbl LS a5 g s
S5 ladss slagaly o SNPS s (g gm 51 5 o
ESnpodnT 5o T o 5 4 cdies o lulis s 1,108
IS 5 6Kt 55 5 358 joolant! Gl Slaawy

.::f oslizul s 3 o (ol colantl gla s avo 55 51 e law
@b)-lé

S 4 Glae, atble 5 il I o Sl abawsopds
.>).Z@L;)|j§4\.;.wwlb.e;ﬁb>;g)l§&b

References

1. JiL, Jiang B, Jiang X, Charlat O, Chen A, Mickanin
C, et al. The SIAH E3 ubiquitin ligases promote
Wnt/B-catenin signaling through mediating Wnt-
induced Axin degradation. Genes Dev 2017;
31(9):904-15.

2. Shimokawa M, Ohta Y, Nishikori S, Matano M,
Takano A, Fujii M, et al. Visualization and targeting
of LGR5+ human colon cancer stem cells. Nature
2017; 545(7653):187-92.

3. Martin ML, Zeng Z, Adileh M, Jacobo A, Li C,

G5 b S plly l ge (55559 @M
b5 35,5 jasie Gladl Gl olastl jsba 53
e w255 45l gl 55 (S5 Gl ol 4 e 5
oles! Glads o s 33 a2 (G55 el Sl
5L azil> (Personalized Nutrition)
Sl @5 ol i e Sl (R s
2 5 Al Ll O 55 BOS 5L atue Al RIS
GHES L a4 Gl sba Llg e S Sl gl
23 L 6 Ak0LS S8 Sl el e gdle 5,5 Doaka s
den Olgy Ol glyls S Slag les 31 (glos 28 b
ST -V PRI W <SP PO P PP
GaoS g ol b 1 Wil e LS e oIl
Sagls 5 sl (o 555 S, S b Sledls 5 Ol iy
2 Sllls L,10E e S Rl Sy SIS ST
Slo3T G (63 5 (Slaslis &7 Wlosls OLis Oluil p 45 b bl
0315 OLE i p3 Ol ol (sla s oS o7 dzen 0T Sl
G538 55 ST (sla g0 k3 (AU 4S5 ol Sl 0k
G 03 e (o L Al e Ol B L LS e sla0) 5o
03 Sledamsy Ol S1 6lyls Oledl el Ol wul b ,u8

et b (S35 sl dlaily e ol el Oy e e

Vakiani E, et al. Logarithmic expansion of LGR5+
cells in human colorectal cancer. Cell Signal 2018;
42:97-105.

4. Michelotti G, Jiang X, Sosa JA, Diehl AM,

Henderson BB. LGRS is associated with tumor
aggressiveness in papillary thyroid cancer.
Oncotarget 2015; 6(33):34549-60.

5. Mebarki S, Désert R, Sulpice L, Sicard M, Desille
M, Canal F, et al. De novo HAPLNI expression
hallmarks Wnt-induced stem cell and fibrogenic

F9-T8 ) oylacd £ 0,50 APV Ll Slotisle Sy psle sIS coublags suSiily cdmola o oMo lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

N/ lSas 5 ilide, 5T

networks leading to aggressive human hepatocellular
carcinomas. Oncotarget 2016; 7(26):39026-43.

6. Qian X, Tan C, Wang F, Yang B, Ge Y, Guan Z, et
al. Esophageal cancer stem cells and implications
for future therapeutics. OncoTargets Ther 2016;
9:2247-54.

7. Sacks FM, Lichtenstein AH, Wu JH, Appel LJ,
Creager MA, Kris Etherton PM, et al. Dietary fats
and cardiovascular disease: a presidential advisory
from the American Heart Association. Circulation
2017; 136(3):e1-23.

8. Mirmiran P, Esfandiar Z, Hosseini Esfahani F,
Koochakpoor G, Daneshpour MS, Sedaghati
Khayat B, et al. Genetic variations of cholesteryl
ester transfer protein and diet interactions in
relation to lipid profiles and coronary heart disease:
a systematic review. Nutr Metab (Lond) 2017;
14(1):77.

9. Rosenson RS, Koenig W. Utility of inflammatory
markers in the management of coronary artery
disease. Am J Cardiol 2008; 92(1A):8-10.

10.Lloyd-Jones D, Adams R, Carnethon M, De Simone
G, Ferguson TB, Flegal K, et al. Heart disease and
stroke statistics--2009 update: a report from the
American Heart Association Statistics Committee
and Stroke Statistics Subcommittee. Circulation
2009; 119(3):480-6.

11.Larijani B, Fakhrzadeh H, Mohaghegh M,
Pourebrahim R, Akhlaghi MR. Burden of coronary
heart disease on the Iranian oil industry (1999-
2000). East Mediterr Health J 2003; 9(5-6):904-10.

12.Takahashi H, Ishii H, Nishida N, Takemasa I,
Mizushima T, Ikeda M, et al. Significance of Lgr5+
ve cancer stem cells in the colon and rectum. Ann
Surg Oncol 2011; 18(4):1166-74.

13.Saboori S, Koohdani F, Nematipour E, Rad
EY, Saboor-Yaraghi AA, Javanbakht MH, et al.
Beneficial effects of omega 3 and vitamin E co-
administration on gene expression of sirtl and
pgcla and serum antioxidant enzymes in patients
with coronary artery disease. Nutr Metab Cardiovas
Dis 2016; 26(6):489-94.

14.Ramezani A, Djalali M. PPARy gene expression
changes in patients with coronary artery disease.
J Mazandaran Univ Med Sci 2016; 26(142):68-81.
(Persian)

15.Widmer RJ, Flammer AJ, Lerman LO, Lerman
A. The Mediterranean diet, its components,
and cardiovascular disease. Am J Med 2015;
128(3):229-38.

£9-18 ) AJLA.‘ﬁrf AJJ.J(”‘“V Jlﬁ {u()JJJLOuS&z‘);’[Q\}ZC 0@/)

16.Kretzschmar K, Clevers H. Wnt/B-catenin signaling
in adult mammalian epithelial stem cells. Dev Biol
2017; 428(2):273-82.

17.Doo M, Won S, Kim Y. Association between the
APOB 15146951 polymorphism and obesity is
modified by dietary fat intake in Koreans. Nutrition
2015; 31(5):653-8.

18.Cabo R, Hernes S, Slettan A, Haugen M, Ye S,
Blomhoff R, et al. Effect of genetic polymorphisms
involved in folate metabolism on the concentration
of serum folate and plasma total homocysteine
(p-tHcy) in healthy subjects after short-term folic
acid supplementation: a randomized, double blind,
crossover study. Genes Nutr 2015; 10(3):456.

19.Rousseaux J, Duhamel A, Dumont J, Dallongeville
J, Molnar D, Widhalm K, et al. The n-3 long-chain
polyunsatured fatty acids modulate the impact of the
GCKR Pro446Leu polymorphism on triglycerides
in adolescents. J Lipid Res 2015; 56(9):1774-80.

20.Mokuno J, Hishida A, Morita E, Sasakabe T, Hattori
Y, Suma S, et al. ATP-binding cassette transporter
Al (ABCA1l) R219K (GI1051A, r1s2230806)
polymorphism and serum high-density lipoprotein
cholesterol levels in a large Japanese population:
cross-sectional data from the Daiko study. Endocr
J2015; 62(6):543-9.

21.Dwyer JH, Allayee H, Dwyer KM, Fan J, Wu
H, Mar R, et al. Arachidonate 5-lipoxygenase
promoter genotype, dietary arachidonic acid, and
atherosclerosis. N Engl J Med 2004; 350(1):29-37.

22.Susam S, Ilhan N, Ilhan N, Akbulut M.
Research article endothelial lipase 584C/T gene
polymorphism in coronary artery disease in Elazig
population: a pilot study. Int J] Med Biochem 2018;
1(2):72-6.

23.Yoshino S, Cilluffo R, Prasad M, Best PJ, Atkinson
EJ, Aoki T, et al. Sex-specific genetic variants are
associated with coronary endothelial dysfunction. J
Am Heart Assoc 2016; 5(4):¢002544.

24. Winham SJ, de Andrade M, Miller VM. Genetics
of cardiovascular disease: importance of sex and
ethnicity. Atherosclerosis 2015; 241(1):219-28.

25.Schréder J, Kahlke V, Book M, Stiiber F. Gender
differences in sepsis: genetically determined?
Shock 2000; 14(3):307-10.

26.Grimble RF, Thorell A, Nygren J, Ljungqvist O,
Barber N, Grant S, et al. Cytokine genotype and
gender influence the inflammatory response to
surgery. Clin Nutr 2003; 22:S44.

27.Tower J. Sex-specific gene expression and life

condlags 0uSiily cdrala o crodew SlEdaT dns


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

Buoe v 8 slaggolan sha sla,; oKL GLEN JLES 50 Samis 560 o8 Y

span regulation. Trends Endocrinol Metab 2017;
28(10):735-47.

28.Klein SL, Flanagan KL. Sex differences in immune
responses. Nat Rev Immunol 2016; 16(10):626-38.

29.de Keyser CE, Becker ML, Hofman A, Lous JJ,
Uitterlinden AG, Visser LE, et al. The rs13064411
polymorphism in the WDRS52 gene, associated
with PCSK9 levels, modifies statin-induced
changes in serum total and LDL cholesterol levels.
Pharmacogenet Genomics 2015; 25(3):134-42.

30.Bennet AM, Di Angelantonio E, Ye Z, Wensley
F, Dahlin A, Ahlbom A, et al. Association of
apolipoprotein E genotypes with lipid levels and
coronary risk. JAMA 2007; 298(11):1300-11.

31.McClanahan T, Koseoglu S, Smith K, Grein J,
Gustafson E, Black S, et al. Identification of
overexpression of orphan G protein-coupled receptor
GPR49 in human colon and ovarian primary tumors.
Cancer Biol Ther 2006; 5(4):419-26.

32.MacKay DS, Eck PK, Gebauer SK, Baer DJ,
Jones PJ. CYP7A1-rs3808607 and APOE isoform
associate with LDL cholesterol lowering after plant
sterol consumption in a randomized clinical trial.
Am J Clin Nutr 2015; 102(4):951-7.

33.Fan XS, Wu HY, Yu HP, Zhou Q, Zhang YF,
Huang Q. Expression of Lgr5 in human colorectal
carcinogenesis and its potential correlation with
B-catenin. Int J Colorectal Dis 2010; 25(5):583-90.

34.Uchida H, Yamazaki K, Fukuma M, Yamada T,
Hayashida T, Hasegawa H, et al. Overexpression
of leucine-rich repeat-containing G protein-coupled
receptor 5 in colorectal cancer. Cancer Sci 2010;
101(7):1731-7.

35.Mackay DS, Eck PK, Rideout TC, Baer DJ, Jones
PJ. Cholesterol ester transfer protein polymorphism
rs5882 is associated with triglyceride lowering in
response to plant sterol consumption. Appl Physiol
Nutr Metab 2015; 40(8):846-9.

36.Chen W, Fu Q, Fang F, Fang J, Zhang Q, Hong Y.
Overexpression of leucine-rich repeat-containing G
protein-coupled receptor 5 predicts poor prognosis
in hepatocellular carcinoma. Saudi J Biol Sci 2017;
25(5):904-8.

37.Carmon KS, Gong X, Lin Q, Thomas A, Liu Q.
R-spondins function as ligands of the orphan
receptors LGR4 and LGRS5 to regulate Wnt/f-
catenin signaling. Proc Natl Acad Sci 2011;
108(28):11452-7.

38.de Lau W, Barker N, Low TY, Koo BK, Li VS,
Teunissen H, et al. Lgr5 homologues associate with

Wnt receptors and mediate R-spondin signalling.
Nature 2011; 476(7360):293-7.

39.Yamamoto Y, Sakamoto M, Fujii G, Tsuiji H,
Kenetaka K, Asaka M, et al. Overexpression of
orphan G-protein—coupled receptor, Gprd9, in
human hepatocellular carcinomas with B-catenin
mutations. Hepatology 2003; 37(3):528-33.

40.World Health Organization. Obesity: preventing
and managing the global epidemic. Geneva,
Switzerland: World Health Organization; 2003.

41.0gden CL, Yanovski SZ, Carroll MD, Flegal KM.
The epidemiology of obesity. Gastroenterology
2007; 132(6):2087-102.

42.Centers for Disease Control and Prevention (CDC).
State-specific prevalence of obesity among adults--
United States, 2005. MMWR 2006; 55(36):985.

43.Instituto Brasileiro de Geografia ¢ Estatistica
(IBGE). Diretoria de Pesquisas, Coordenac,~a de
Trabalho e Rendimento. Pesquisa de Orc,amentos
Familiares 2008-2009. Rio de Janeiro, Brazil:
Instituto Brasileiro de Geografia e Estatistica; 2010.

44.Kelly T, Yang W, Chen CS, Reynolds K, He J.
Global burden of obesity in 2005 and projections to
2030. Int J Obesity 2008; 32(9):1431-7.

45.De Lorenzo A, Del Gobbo V, Premrov MG, Bigioni
M, Galvano F, Di Renzo L. Normal-weight obese
syndrome: early inflammation? Am J Clin Nutr
2007; 85(1):40-5.

46.Kopelman PG. Obesity as a medical problem.
Nature 2000; 404(6778):635.

47.Boden G, Homko C, Barrero CA, Stein TP, Chen
X, Cheung P, et al. Excessive caloric intake acutely
causes oxidative stress, GLUT4 carbonylation, and
insulin resistance in healthy men. Sci Transl Med
2015; 7(304):304re7.

48.Girousse A, Virtue S, Hart D, Vidal-Puig A,
Murgatroyd PR, Mouisel E, et al. Surplus fat rapidly
increases fat oxidation and insulin resistance in
lipodystrophic mice. Mol Metab 2018; 13:24-9.

49.Luukkonen PK, Sidevirta S, Zhou Y, Kayser
B, Ali A, Ahonen L, et al. Saturated fat is more
metabolically harmful for the human liver than
unsaturated fat or simple sugars. Diabetes Care
2018; 41(8):1732-9.

50.Sinha R, Fisch G, Teague B, Tamborlane WYV,
Banyas B, Allen K, et al. Prevalence of impaired
glucose tolerance among children and adolescents
with marked obesity. N Engl J Med 2002;
346(11):802-10.

51.de Mutsert R, Gast K, Widya R, de Koning E,

F9-T8 ) oylacd £ 0,50 APV Ll Slotisle Sy psle sIS coublags suSiily cdmola o oMo lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

W/ oKes y ilis, LT

Jazet I, Lamb H, et al. Associations of abdominal
subcutaneous and visceral fat with insulin resistance
and secretion differ between men and women: the
Netherlands epidemiology of obesity study. Metab
Syndr Relat Dis 2018; 16(1):54-63.

52.Furukawa S, Fujita T, Shimabukuro M, Iwaki M,
Yamada Y, Nakajima Y, et al. Increased oxidative
stress in obesity and its impact on metabolic
syndrome. J Clin Invest 2017; 114(12):1752-61.

53.Sato F, Maeda N, Yamada T, Namazui H, Fukuda
S, Natsukawa T, et al. Association of epicardial,
visceral, and subcutaneous fat with cardiometabolic
diseases. Circ J 2018; 82(2):502-8.

54.Ursini F, Russo E, Ruscitti P, Giacomelli R, De
Sarro G. The effect of non anti TNF-targeting
biologics and small molecules on insulin resistance
in inflammatory arthritis. Autoimmun Rev 2018;
17(4):399-404.

55.Wang Z, Yuan D, Duan Y, Li S, Hou S. Key factors
involved in obesity development. Eat Weight Disord
2018; 23(3):267-74.

56.Makino A, Hullin-Matsuda F, Murate M, Abe M,
Tomishige N, Fukuda M, et al. Acute accumulation
of free cholesterol induces the degradation of
perilipin 2 and Rab18-dependent fusion of ER and
lipid droplets in cultured human hepatocytes. Mol
Biol Cell 2016; 27(21):3293-304.

57.Hotamisligil GS. Inflammatory pathways and
insulin action. Int J Obesity 2003; 27(S3):S53-5.

58.Gwathmey TM, Westwood BM, Pirro NT, Tang L,
Rose JC, Diz DI, et al. Nuclear angiotensin-(1-7)
receptor is functionally coupled to the formation
of nitric oxide. Am J Physiol Renal Physiol 2010;
299(5):F983-90.

59.Lustig RH, Malhotra A. The cholesterol and calorie
hypotheses are both dead—it is time to focus on the
real culprit: insulin resistance. Lung Cancer 2018;
15:5.

60.Kennedy A, Martinez K, Chuang CC, LaPoint
K, McIntosh M. Saturated fatty acid-mediated
inflammation and insulin resistance in adipose
tissue: mechanisms of action and implications. J
Nutr 2008; 139(1):1-4.

61.Chavez JA, Summers SA. Characterizing the effects
of saturated fatty acids on insulin signaling and
ceramide and diacylglycerol accumulation in 3T3-
L1 adipocytes and C2C12 myotubes. Arch Biochem
Biophys 2003; 419(2):101-9.

62.Godos J, Zappala G, Bernardini S, Giambini I, Bes-
Rastrollo M, Martinez-Gonzalez M. Adherence to

£9-18 ) AJLA.‘ﬁrf AJJ.J(”‘“V Jlﬁ (u().JJJ[.aUSAZ_);'[aJIC 0@/)

the Mediterranean diet is inversely associated with
metabolic syndrome occurrence: a meta-analysis
of observational studies. Int J Food Sci Nutr 2017;
68(2):138-48.

63.Thorburn AN, Macia L, Mackay CR. Diet,
metabolites, and “western-lifestyle” inflammatory
diseases. Immunity 2014; 40(6):833-42.

64.Rana BK, Flatt SW, Health DD, Pakiz B, Quintana
EL, Natarajan L, et al. The IL-6 gene promoter SNP
and plasma IL-6 in response to diet intervention.
Nutrients 2017; 9(6):552.

65.Gomez-Delgado F, Garcia-Rios A, Perez-Corral
I, Corina A, Delgado-Lista J, Rangel O, et al.
Polymorphism at the telomerase ribonucleic acid
component gene interacts with mediterranean
diet to influence inflammation status and its
relationship with telomere attrition, from the
CORDIOPREV clinical trial. Am Heart Assoc
2016; 134(19):A15575.

66.Garimella R, Tadikonda P, Tawfik O, Gunewardena
S, Rowe P, Van Veldhuizen P. Vitamin D impacts
the expression of Runx?2 target genes and modulates
inflammation, oxidative stress and membrane
vesicle biogenesis gene networks in 143B
osteosarcoma cells. Int ] Mol Sci 2017; 18(3):E642.

67. Thiel G, Rossler OG. Resveratrol regulates gene
transcription via activation of stimulus-responsive
transcription factors. Pharmacol Res 2017; 117:166-76.

68.Yu MM, Yao S, Luo KM, Mu QF, Yu Y, Luo GH,
et al. Apolipoprotein M increases the expression
of vitamin D receptor mRNA in colorectal cancer
cells detected with duplex fluorescence reverse
transcription-quantitative polymerase chain
reaction. Mol Med Rep 2017; 16(2):1167-72.

69.Pahlavani M, Ramalho T, Koboziev I, LeMieux
MJ, Jayarathne S, Ramalingam L, et al. Adipose
tissue inflammation in insulin resistance: review of
mechanisms mediating anti-inflammatory effects
of omega-3 polyunsaturated fatty acids. J Investig
Med 2017; 65(7):1021-7.

70.Giacomini KM, Yee SW, Mushiroda T,
Weinshilboum RM, Ratain MJ, Kubo M. Genome-
wide association studies of drug response and
toxicity: an opportunity for genome medicine. Nat
Rev Drug Discov 2017; 16(1):70.

71.Minihane AM, Khan S, Leigh-Firbank EC, Talmud P,
Wright JW, Murphy MC, et al. ApoE polymorphism
and fish oil supplementation in subjects with an
atherogenic lipoprotein phenotype. Arterioscler
Thromb Vasc Biol 2000; 20(8):1990-7 .

condlags 0uSiily cdrala o crodew SlEdaT dns


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.24236772.1397.4.1.5.0]

Buoe v B8 slaggolan sha sla,; giSB o GLEN JLES 50 Sam s 390 (& 1

72. Andreassi MG, Botto N, Cocci F,
Battaglia D, Antonioli E, Masetti S, et al.
Methylenetetrahydrofolate reductase gene C677T
polymorphism, homocysteine, vitamin B12, DNA
damage in coronary artery disease. Hum Genet
2003; 112(2):171-7.

73.Masoodi M, Kuda O, Rossmeisl M, Flachs P,
Kopecky J. Lipid signaling in adipose tissue:
connecting inflammation & metabolism. Biochim
Biophys Acta 2015; 1851(4):503-18.

74.Jung UJ, Choi MS. Obesity and its metabolic
complications: the role of adipokines and the
relationship between obesity, inflammation, insulin
resistance, dyslipidemia and nonalcoholic fatty
liver disease. Int J Mol Sci 2014; 15(4):6184-223.

75.Lobo BW, Lima CK, Teixeira MS, Silva NL, Takiya
CM, Ramos MF, et al. Fish oil attenuates persistent
inflammatory pain in rats through modulation of
TNF-a and resolvins. Life Sci 2016; 152:30-7.

76.Jeffery L, Fisk HL, Calder PC, Filer A, Raza
K, Buckley CD, et al. Plasma levels of the n-3
polyunsaturated fatty acid eicosapentaenoic acid
are associated with anti-TNF responsiveness in
rheumatoid arthritis, and inhibit the etanercept
driven rise in Th17 cell differentiation in vitro. J
Rheumatol 2017; 44(6):748-56.

77.Kordoni ME, Panagiotakos D. Can dietary omega-3
fatty acid supplementation reduce inflammation
in obese pregnant women: a discussion of a

randomized double-blind controlled clinical trial.
Hellenic J Atheroscler 2018; 8(4):121-8.

78.Yan J, Greer J, McCombe P. Interleukin 6 promoter
174 G/C polymorphisms in acute ischemic stroke:
G allele is protective but not associated with 1L-6
levels or stroke outcome. J Neuroimmunol 2016;
293:22-7.

79.Kalsbeek A, Veenstra J, Westra J, Disselkoen C,
Koch K, McKenzie KA, et al. A genome-wide
association study of red-blood cell fatty acids and
ratios incorporating dietary covariates: framingham
heart study offspring cohort. PloS One 2018;
13(4):e0194882.

80.Shatwan IM, Winther KH, Ellahi B, Elwood P,
Ben-Shlomo Y, Givens I, et al. Association of
apolipoprotein E gene polymorphisms with blood
lipids and their interaction with dietary factors.
Lipids Health Dis 2018; 17(1):98.

81.Macedoni M, Hovnik T, Plesnik E, Kotnik P,
Bratina N, Battelino T, et al. Metabolic control,
ApoE genotypes, and dyslipidemia in children,
adolescents and young adults with type 1 diabetes.
Atherosclerosis 2018; 273:53-8.

82.Elosua R, Ordovas JM, Cupples LA, Fox CS, Polak
JF, Wolf PA, et al. Association of APOE genotype
with carotid atherosclerosis in men and women
the Framingham Heart Study. J Lipid Res 2004;
45(10):1868-75.

F9-T8 ) oylacd £ 0,50 APV Ll Slotisle Sy psle sIS coublags suSiily cdmola o oMo lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.1.5.0
http://jhc.mazums.ac.ir/article-1-110-en.html
http://www.tcpdf.org

