[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

(St liro S 3031 g 35 g8’ g e Afllae 9 90 (SWOSIGLS 30 (Juold (355 (332 1PN (s
Mo

TR 098 ¢ oudl pl dasl oy ao Sligg L bLS Blaws oyl (S ol pelS 65l ge 001y i dedbold
”,,.;.&Jla Ololw o 0

Ol e e (S pole olSails crucdailio g 505 (49, d0d psle 0aSiingy ¢ J5Sse 5 (Jobo Dlido 35 00 ¥

Ol 485
FOT-55) Lao \WAD (g0 - 3 im0 Lot paojily Jlo
VWAVIYY sallis i pdy gl

(20 590,508 V8 = el 31 Gy Sy iUl ]

odusa

b g LogiiliS 50 59 (Js el s LDL (VL cldale b oS cosl oz e silbio (5,1 SV 0 il 51 (S (sl 055 (002 G2l
Gl L LDLR (5 0 ISYYYAPY) o jgo sl BL | o & eyl aslllan 355 o o0l mpiets B 1ig S Ggp Loy08) 6 sbaws sV
el a3l 5 (TLGS) ¢l 105 o § 08 Coman addllas 8,50 slooolgils o Lol 9> o)z

Ol 5l oo o855 0l 85 (g5 0 v lan ol L LDLAR (5 51l sy s g bl (s pslaie & 50l sabaite saslllas
S oslial U g gl el ol 81 agiy digod s il (oolgils VY e 19) i Vo8 Ll anlllas js i olonil TLGS aslllas e 5,3 10+ -0
o133l by oy (s )lal Sl 5 455 G S G5 (e A0 3590 (] e y30 Sk (TEMMA Primer ARMS-PCR i,
A5 plol aslllas 5,90 Cone 3 SPSS, PROGENY, PLINK, FBAT, POWER MARKER

Jsmie JT lsh 3 (P= 1Y+ 00) 5, 5575 Loals (ys5 stz il 6 bos 5 TSYYYASYY jgim s slolins LL3 | aS sl ol ,ols asllas
Cnaz 30,500 Way caes T T Jlglyd ais <ol TT gy Jol ol 3l sy 8550 Comoz 50 0005 drloes <1V V8 L il (MAFR) T
@z Rl o Blie o T T (alidlone (285 il Wlgi oo aslllas 950 Copmazr 53 TT (uisif 0975 pas (eizman 5 051 oS aslllas 350
Sl p 33,5 (o Slering Glpl Conex don ) prond BB @l & (o 5 Glebl Jpax sl a8l (Fgie (ol Sleeslom 5 (sl (9>
255 oLl e yge syl sl (i Slabee 5 Jsse SlialojT L plgs i S8 olass b so

TLGS LDLR a8 YYYASYY acd g0 (b o hold (95 oy (inl331 10 319 Quls

12ECRIES 94.02.15 : §MA| &5

N
i S (S pole olSails madpilio 5 30y 9,0 39E ple 0aSiamghs Y S wlyy Ll Shal ipe HLLS Sty () oz duted ol,5 55 ¢l 5 1555wl 0dian 55

YYFYYOra u,ol;

E-mail: daneshpour@sbmu.ac.ir


https://dor.isc.ac/dor/20.1001.1.16807626.1395.15.6.5.5
http://payeshjournal.ir/article-1-140-en.html

[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

r
Pk (2l psle oaSings, 4 4

>l jlas o )ls SV p3905)5 (595 52 LDL 0i S Lo
(o310 3l e sl et e FO LS VWY L VY
Ol ol oo LSCis acel auwl AYA I LDL o0 15 s
(G 0y S Jeld (60 ,Shes 0392 A SIS (o0
ol oty Jele ad sl e WSS g JLast e
5 sl (S-0) lhaweg S Jlasl oKl (EGFP)
el o 2l e Gz DVF] ) cadlygis pogs 5 ol
O 9 ST (Jlasl (rag0 50 Dl o o Lol i 351 0
Dol coiloas 3,135 oo yoml oy Jole s sl

lro i) azdys b (g 50 o Jsbo s jo LDL (laons .5
S5zl Ly asylo sl ST a0 51 g e (logtdiy
03,51 Jolow J51o a5 005 5 @y e LDL (ls g (sloo o
oy JopalS o5l Cgz Lapgjoid J515 5 0580
il oS e L ol 5l ST Jg s ralidl 00 5 o
oS5 LS50, A 3155 o, b5l8 e Y Sy e Y
DF] s o 2alS 1 8155950 Jg yiadS

L LDL-R 05 (555 Sl ess BL )l (oo pos & 2255 L
g Bad (b laeslgls )3 (Lol 95 (02 I B
L LDLR 5 ;o ISYYYASYY oucdjgn b bLS,| s,y yol>
Sz dslllan 390 slooslgls )3 (Lals o3 (22 I
(Tehran Lipid and Glucose Study) 45 a—eed 5 03

el

B b9 9 dlge

OIS S g a8 adlllas by S0 Come (59, p GBS 0
Neb slasdllas o5 annd 5 03 addllas Canl 418 5 plo]
5o Slaslom 5l T sl Soa b Sanl> 3,505, b Sae
alllas Jol 55 Canl 00l (>1b )45 VY dilate Conex (55, 2
sl ez JSe Jlw s o SLedlbl 5 £9,5 VYA L |
bwg soilag 55Tye dy 0aisS anxl e o3l 5LV YO Mgt o
sbgae LML 3 luslin] dslizn 53,5 s 2l Slules
(P A barye Slaosls (riizren 9 (SAgy azdu,bie)byo
ailee (a5 )Lt (95 (ceBige Slialol B g
S S Bran g S Cdlad (slaudss Condg g S
adllas ol 5o saisS oS i ol 8l oles 5l VY]l says 5
A0S (gl adllan g cwl oad o8l o oS Al cyls,
Sl (Sby pole oA e lio 5 2y (99,0 398 pole B

Fof

!
-y

Ao dito

(Familial Hypercholesterolemia) L.ols 53 o, il
Ll 4 el Loty ngd gl yo Pl (g)loe S0
D s @)l 4 Jais ilgd b gollae

o leslons al3l 5 Gma Sl 5T LDL-C 2l s,
Jo 5l ogmsy 031 (sdamy )3 9 s e 55 (CAD) (B50
olis Slalllas [¥] sgmi o 00ms pir SLLI s g Lggash o
092 =2 ol 8l jaid b ol 8l sden (IS el a4 il cols
3,8 plge 4y (CAD) (Bgpe ol lonjlons sl sl (Lol
L B L P
e 3 (S el 09 oz GBI L b e s Jalge
JUNCOURE JSUREL S L SUCINN BP S PUTIN IPUY SRS NG J00
9 YL 95 jLad (Bl oS o (Sos) S JonlS 0>
0] Wi o gime (55l ol 3 Jelge alaz 5l ol
(S )be (=l (S5 9 e Jalse Sl el o Jelge ]S
290 s Jol a4z s (lays 5 &80 4 (i Grizres
el Eel alyi oo (dsld (95 (252 1P ks oy
cz IV F] 05 g )lam ol 5 (8 yo 9 S o g (252
VT sjls 0925 (—ilisee (sLosjlan 5 )lom !l panieis
Gl ok ante i3 Gl (G5 (o e slaghles]
Ol & oo Gl s g 00,5 wal 3ol Bl o1y (Ll 9> (052
L8] el a5yl ol caseis sl o sl oo,
Sy Foohe 43 a8l ol Sile Sy sla iagh sloaiily
yob as 090l el LDL-R 5 o &l pess ()l e 0150
G159 (2l 558 L ol Susie (slauen g0 b csloasls
Slallls pol> o o [A] casl oty 5155 Lols 95 o)
2451, SNP cza g oy « GWAS) oy 55 0055
03,5 (e 0iS (oo Lial poe (25 (Leald (395 (202 14
LISYYYASYY ;o T T Sl cunen (59, oipg (8] ool
b g o8 595 Bgse ol blie po (ladlre Jalo plgie 4
69, izt Cyeizmen [V o] ol 00,5 & lae LDL mlans o0 g
S)bom 59 = 5953 peadygaish 55U ko (2lg)) e

ol e Comez o ax STV calos s anli|) Sge 8
5 o ol aalllas pimmen [V Y] cil sacis s LLS))

Ll gl paecans i LI cmon (g5, (il )LSon
<5 Sl Dyl el o cdd 139, S ilewr b Hgei0 mamed 90 b


https://dor.isc.ac/dor/20.1001.1.16807626.1395.15.6.5.5
http://payeshjournal.ir/article-1-140-en.html

[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

s
u/»é IHSes 5 jgrtils Slols o e
elal S L gl el g, owgs DNA 0 sio s
SIS 81,5 (il az 0 Ve (slos 4 5 gyl Kl pleas
L >l DNA a5 5 oS w5l e [Y8] 0
Tetra Primer ARMS- U v g0 by (o) 2 ¢ yogidy yiSon]
4 LSy byl 4o o0 (2aSTy plil (g1, .0 plowl PCR
CFIYOUL) oS e Jolis ;dy S VV/O olgs oo
L >3 sle ety cax < /YUL T (/- FHUL) of5le o juio

sla Jlgs
F1: TTAGTTGGCAGGAAATAGACACAGGAAAC
R1. ATTCTCTCCCCACCTCCTAATTCATGAT

Sl b 31 glo yalyy i +/FUL
F2: TCTCTCTCAGTGGGCGACAGTTGT
R2: TTGGCACTGGAACTCGTTTCTATCG

los byl i o | die ISGL g 5 ol s ay s
et o (V 239 9)l50 Gl Jold (65l dinge 51 o ASoLage 5
>0 Welos joa 8o ploul (b yuwly) Hgwlygilbo
AF slos j0 asli Ve o 4y el g3lis sal> 1o (V 0,5 0l
DNA & o el Jlash) Selsl gal> o (F ol 5 cole ax o
Gt yo (F 0l )5 ol az 0 £P/0 sloo ;0 4B Y- (Bon
VY slos o sl Ve (Ban JoSho sas, L) EXtension
(0 «(wos [, S5 S YO oz U g0 Ul e ol 5 il ax o
a>,0 F slwo ;o SB Y. Soe ay (gl gilis gad> yo
a0 FFI0 sles jo a sl Ve SLil gal> o (7 ol 5 ol
el ¥ Sasay Extension Gl o (V w0l 5 ol
0 oly EXtension gal> o (A «ol, 5 sl a0 VY sleo
g, 40 PCR slaazsl S8 il ax 0 YY sles jo aads
W e 1Y 59,L5T 5 (59, Lol sosalin b g 55589 25!
s\ Y¥ bp. F03bp) CC 5555 sl o Jool> sloaasl 555!
3l Jeol> slaasl o9 (FORbP. YAT bp \ Y bp) CT 1=
O 5 99 pwud 90 b Tetra Primer ARMS-PCR
Jedos g 4550 cg el samline JBBY S 0 LDLR
oo ooliiwl V& gasens SPSS 581 6 5 51 el als” gLl
sl o s s al ls do 0 Dhgo 4 4S5 sl st
580 e L (sl 5 T Slglh8 s 48,5 Sl o </ 0
o B3| oy 6l 0 alsl YIYO axs POwer marker

700

08 @ I

VEY Ggmae b i @31 08) 28,5 )8 anl o 9e o5 oiiee
3 el dmd g 03 gasllas pg0 (gad> o 0 (V- T JLu
50 a&8lg ad 9 a8 Slidod axly 4y 0uisS asxl e ol Bl sdan
2 PSS 4 0js pee Jol>) o o058 saled 5 5 o
mnd y90 s (sanlllae caga V4] s aclne (o 4 0B | gdone
Ty 5 0 Cyas 381 lie 51 s, 9590 slaaises LDLR
ad> o 5o alea s Gzl o)l and g 08 aslllas LS
Db ams F e i L O lree codiie o815 alKasles]
5 Gyl laz (480 0 g0 Yrev) foudy il adBo Ve b pyu
ES 5 GaiaS) ab S ojluil (9w Gh9) 4 g pelies By,
)‘)_9 ool S, 9—0 Y(_gb,&l_w ))beTy‘ oo 9 (u}.ﬂ)" u,u)l_v
i 55 (TC) b Jg oS 5 (TGS) oy oS 55 Y] i 5
SreSoilal 950 (sail Gyl <555 o) el s,
aloee LDL-C adlg 0y 3 Jge 3 5l eolizal LYV o5 )13
Sl 2508 o g ,d 5113 905 conlio 05 )ls £+« mg/dL

2 a5 soldl asdllas ol 5o [VY] wi eslizul LDL-C aclons
Lo ol 8l g (o) 31 plsie 4y wiaeiS oo )R (257 L 55,
Olge 4 e (Vb Sgials 9 VP (Yl S (55 Lid
Jlw YA O30 pizmen a4 )3 las s YL a5 JLad L ol 8l
LDL-C 5o mg/dL YL sl JopmdS L o] 51 528
P Jgyieds b Jlaw VA 51 5,5 0l 81 5 Ve mg/dL oYL
olese 4 V4. mg/dL VL LDL-C v . mg/dL YL
O3 o=y oimlidl as Ml Jleisl" sogame jo a5 g0l 8l
3348 sleoslgls [YYEENF-YO] was s aiten " Lold

aSog 392 bl 2 b 93 (o IRl shile A 90 5l A )]
S8le s 50 Laoslgls (il (o) 2 L s 0l (a5 de
C85 518 sy 0y5e (sl alaly 0925 pae b 0925 Progeny
5085 oz ORIBl Lo a5 99 5l i a5 pleeslsils ()T 50
o3 Glge 4 ivgy (Bype (8 s)low il b (Lusld alai
solo Al yo o it Sl Lol 55 oy Ll Jlais! L
by Laadsed lal o053y DNA gl 3ol cqz aiges 3l
Bi> L= | LaRBC iz PBS 3L 4 Lysis Buffer


https://dor.isc.ac/dor/20.1001.1.16807626.1395.15.6.5.5
http://payeshjournal.ir/article-1-140-en.html

[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

r
Pk (2l psle oaSings, 4 4

B oaiiS 55,5 Gy Solow 4 2,0 BT 5 (5 p0e bl
Sobe ST oS (e 2 5l o (V) JS2) 009 Do
wlolds o,leds G opols plais! g oolgls 8 ;0 IS YYYASY)
8l g mlis wolgls slasl l So 0 a0 et
o oo 55 5l gl s o) 2> PEAChek
Jyaz 3l G 8005 (o) p 100ome S3Sie 390 s 33,5
T sl glales g Laools ules ciwys 5l luabl
sa> pae by jod> slae p adlllae 390 Sl 81 Wad (o) 2
Ol slin 5o S8 oy, onss (eld 5 (1 il
e 5 Dl 05,8 0wy (eald 55 oz il el
=3 o 30 ey e e e
o eanline « (Family Base Association Test) FBAT
09> 2z ol ylew 9 ISYYYASYY S L C T YT o a5
o Gezed (P=r170) S)las g2 jlo e L3I (eeld
38 s callas 3,50 Emar S 43 T5 C sl gl
sl ao s ME e & T T sl 5 0o, AV/F 1, C T
05> 27 Il L a0 y90 e gy BLST Gl ogdle
TDT jgs;l abgs o Plink Al lawgs boslgils o Jld
as ols olas Plink-tdt 51 Jol> mls e85 J18 vy 9590
=z il ol LISYYYASYY pucdjoa b T T L5 )|
a>o gy ol (OR) il Cond sl Lol 9>
SISYYYASYY s jls ime b1 g el 740 (C) (bl

(P=- 1Y+ 00) 0l 0525 (eald (355 22 Sl 55le

asdllan 3 30 Cumoz 53 (olsonlign 9 (SuelS aidl (Sl S 900 1) Joua

Glre Szl Sk

YV (Y10) (JW) (s

Sy Dligles
G 50 0,5 (o) S g (495 )Lid
Gl 53 p 5 (o) Sdgalis (95 L3

(250505 ,55k5) BMI

VVEIVE (Y-/¥A)
YOINY (V1/a8)
YFIVE (F/9F)
ordae byl
(Rl 2 p5 ) TC
G 2 p S k) TG
(id o 50 p,5 o) LDL-C
(el 5 o35 oke) HDL-C

YY#/A- (0F/FF)
VAP (BY/-Y)
VEO/FVEOY Y

71va (VV/YF)

508

Ut
“y

byl Ble = 5l (el 093 (22 B olon 5 etz
PROGENY (Progeny.Suite.v7.1.03), FBAT,

g 00lgils o Jslas FBAT asliy jo .008,5 oolawl PLINK
b a s S L o (i allelicy U7 g0 J A Mode
& )lowr 59, p o8lgils s b3 Judow g 4555 PLINK
Y Sy | I O SR N e - | 3l
a—l>xs (Transmission Disequilibrium Test) TDT

EYVL]H
Ao 0aisS dexl e (6@ VO 0 D el 3l ol sasllan o
Sliso 2 36 3 59 S5 5550 e3ly duped 5 3 Dlighons 3550
B s 4l 5 Lols ala 8l 5 55 2 el
VY adllae polye aions Glousl adlhae o)50 Comex (Bgye g
05 ooz oyl s LT ,a FY a8 e Ve fels) eolgils
V Jgdz 50 (03) 0V g0, VoY) wanh ool (Wog Leeld
Loyl g S liles o Koy ails 3l Fes SledL]
Sao )3 Cel BT )15 w3550 Come S50 (oondon
Ao, VY g e jliad uli8l a4 M a0 AIVY dalllas o )50
Sl Lol s Lacaisiy (Glsld gy 00,5 (o0 Brae S
T e T T 1,5 48 ol 5 55,50 0.k
s JIT (Slelyd ol ,eS aalllas 0,50 Crran 4o 500
o deule <V V2 L ol (MiNor Allele Frequency) T
Syl oy 2 y3kie 4 (UV) 99 G (305l mizeen (Y Jgo)
Sl o955 (Slolp a5 ams S eslaiul ()5 5 3,0 095 e
dlas ULMAJ )lob_;.m uaL&u os)f 99 O oo S)90 M)?'A(SL'
P ISYYYAPYY b jon b (oodeis s T aoje (P=+/12F)
9 La 1 gl P peiored g aid 0ds S le- g0l Jolss
sybie bl g3y Dolis Gla e g 01 ez 50 oS o5
09> =07 ORI LTS YYVAPYY (g0 y bLS)| (o) 2
IS YYYARY) S, Lo o] o 45 Laoolgils &y Loy o cledlbol o Luals
(05 8TV g0, ;2 VF) 8 FY il () (Shgn 4l 5o
PYIY a8 Wil (s Jlazml Lsls (53 yz Gialydl & e
il A ae s YVIE (B 5 S Bsye (s)ler 4 il oo


https://dor.isc.ac/dor/20.1001.1.16807626.1395.15.6.5.5
http://payeshjournal.ir/article-1-140-en.html

[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

!
-y

OhlSen g gl Slol s 5o

09 @ ORIBl

Sy S & 9 Comoxr J5 50 cuigif 9 M (Slgly3 Y Jgor

obs ol Corez 5
(8las) do s (laws) s yd (olaw) sy ISYYYASYY
QYA (\YY) AWIFA (1Y) QF/AY (TFY) I _
BIVA (A 1Y) @) BI-YA (VF) T S
AIBY (V) ATV BF) AJAY (110) cc »
VVEY (A NEY () V- (VF) cT TEE

2 3 4 5 6 7

CcC

8§ M9

laddery.

(DNA Marker 100bp) DNA 5, M s, s CC sy Vo oV o8 o oF oY s, CT gy VW ) A Y0 sy, scilisee o3l 10 CIT i o S 39,57 5989 5501 ) S

32572

Individoal name ‘ 11587

Age 71.00
Chot 240.00
LDL 166.00

CHD_Defined Definite CHDDefinite CHD

rs22286

A A

Individual name 11603 11604
Age 45.00 54.00
Chol 183.00
LDL 135.40
CHD_Defined
£32228671 A a@
Individual name 19868 26269
Age 14.00 12.00
Chot 155.00 178.00
LDL 81.40 79.40
CHD_Defined
rs2228671 | PN |

53 33l Jg el g LDL ¢ e 0l oo CHD ay Sico ol ol 55 5 (s 55 oryz ial33l @ Ml ol 3l saims ()Lt jo,8 Sy (Loald (55 o2 Giol33 4 Sie 00lgils aali o ,meis Y S5
Sl oo (5 Lo ol 8l Cadgi .l ol aseie O 5B

oY


https://dor.isc.ac/dor/20.1001.1.16807626.1395.15.6.5.5
http://payeshjournal.ir/article-1-140-en.html

[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

r
Pk (2l psle oaSings, 4 4

sy plowl ol 3,2 YAY 5 S 59,8 3950 S )lom b 92 PAY 6,
Carrier ) o TT: /AN ,CT:/y /12 ,CCL /YA WJlu ol 3l Cosos
LCCIYAUT e ol 8l csgsy Ll o 0,155 T (Vs cC
sl s alllas mles ays 5 Jol> TT 204 ,CT: 714y
CAD) b8 ;55,5 39, s)lom 3 55250 padysn b 2 45
30 &l asdlas 4o Dyl P=-1vav) 3, 392 Lo gme bl
A5 ad At de (e g bl Cume 59, VT L
rh GalS Eeel jsuie pand oo (o Hpax 2l Corex
5 58y f(P=+/v -+ 0) 055 o (CHD) 8 G50 (5 low
DN P=+/£9) aiis samlie s e L3 opl (s Conox
el oz by VY Jlo )0 6500 addllas jshaices
Sprez 0 pllw 03V F g 59,5 G950 Silem L3NV s,
CCLIVAINY Wl o, 8 o gy Slgl ed 5 el Sl
CT:/AvoY ,CC:/ARIFY JLag ol 3l 55 CT: /YVVA
O 45 0D (65 S W8 (nl 55 GBS (nl )0 b A1S
alul; Eea ISYYVAPYY undjse (b g b 59,5 Bgpe 5low
5 oliabl Jsma> sl [YAL P=170A) 505 5525 Jlo xe
Sl (Hlnl Comezr aen e ond B LS 4 o,
sl o=l Glm syt o8l slaws b som slo oy 90,5 0
5 AEbejl gloadl wlaly aslllas (nl 358 plowl pasd 5o
il 095 o0 Sleiin (nlplo <855 plonl o3l (old azs )b
Sl eizmed 09 plowl (b dblee slaaidl L gl Koo
Ol el 3908 (B9 Ay 50 (5 i Slalllae 595 o
=B sl e dbml o SIlBs 5 i len 5o (S5 (A9

9 plxil (Bge 4

O Sduussgs mams

ol b LSS 5o S jLlie b ouul 1 giisls Slolldl o 1o
Alie 5,5 0 oS L )b gl 2! ool o oSl
b szl el 7 b LS o o8 i ol 85 aabld
Al 5K o oS lie

dlie 5,5 5 25k izl jo oSl (1S Gl

e 3,5 5 b szl e oSl bl (SBlas o)l
Alae 5,55 0 8 L ol aeY olyes

() dlie 5,55 0 a8 lin : caml gl ezl

Ao g 4ol 7,k 3,5 o a8 liw )b ol isie g,

FOA

!
-y

S5 Azis 9 ey

053 =z oI ole 4l o (DY Jalse BB o)
Sl LS 5 5w 5 sl e S0 0 | Lo wilgs oo (el
Shord slealy 8L ate) ;o Hsbinen WS S (5)ben
35 B esliiul j50 ;538 caiS slahs; 9 5 s
2 = S L gslen L b e gt go y Grizren
@lld b gogin lp eaPls plpie 4 Oglite slaceres
1S oy p ol @l disl) e 501053 )5 0wl (5)le
Sl ol 55 2z GRIBI L LDLR 5 o BLS I et
as conl ol 5l Sl el cass a4y lies o ool o Ll
L ISYYYASYY osdyso b T 5 C T I ine L))
o e Sl 392y (el (53 oz Gl 65 le
Ao, AVAY oo JS 0 a8 ol las dsss 9 S Slsl,8
30 0509 CT g Jol auoy0 V010 3 CC gl sl o
pmoz J5 50 0t Cb TT gl oo 2 9590 e
O+ Y sga> T JIT Jlglé 5 amys AF/AY 1, CC JT sl )3
25,5 55 3955 5 M sl o stzrs? BB sl 05 a0y
slace e 0 T T Sl aglie o eass 65 5 lo e
Sl BT Comoz )3 550 T Slsly3 a5 wms e i il
lacaraz 10 VO X s Conez o VA F/e LISl
ol adlllae o g [ YV] /8 el ls g 010 sl S e
T T (Slgly8 a8 o ovmlice cpol> imgh 5o il egs O/ VA
Ormzpad (el JiaS aslllae 0 )90 Loz )0 500 a4 o
G Sl Wil oo aallan Comaz 50 TT (osgis b ol 05
3 Sheals (55 oz Gl et blha 3 T T obilons
o525 plo )3 &5 ol 2 (b 5L (B9ye 9 (B oo slon
S2alS sl ISYYYASYY dioe L T T ol ous olonl
Wlgs oo Boyb ol 5 45 09 (o LDL-C 5 6l Jg 2dlS zshas
g B )5 B9se (5ylem Sl ralS el
g5 A & 0 o—hbi Yoo A Jw o
s )8 aloul byl coumen 5,85 VSFF oo, » Nitschke
Ol 42 LDLR (5 15050 mucdyge By T JT a5 0l (s
T jpa> 048 oo LDL-C als el yod Jgo (Lo <14
e ably g8 Bgye (6 )lens Sl 2l b pandyge (b 5o T
Jlw j0 (pizen Dl P= vy ~’v) aes e olas |yl
oS lasdlas o ol San 5 (J Gdyle WL a8 0 Ve -

Linsel- L

0y



https://dor.isc.ac/dor/20.1001.1.16807626.1395.15.6.5.5
http://payeshjournal.ir/article-1-140-en.html

[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

!
-y

OhlSen g gl Slol s 5o

p3Y 055y Babod Sl o eolatul )l yed a9 08 b
5 =l o as LS goauses b ol 8l slas 5l wls oo
5 ol dilosao wla ol o8 )lie 5553e slaosls (5,5l aex

&l

1. Livy A, Lye S. H. Familial hypercholesterolemia in
Asia: a review. Journal of OMICS Research 2011; 1:
22-31

2. Chater R, Ait Chihab K, Rabés JP, Varret M,
Chabraoui L, El Jahiri Y, etal. Mutational heterogeneity
in low-density lipoprotein receptor gene related to
familial hypercholesterolemia in Morocco. Clinica
Chimica Acta. International Journal of Clinical
Chemistry 2006; 373: 62-69

3. Goldberg A C, Hopkins P. N, Toth P. P, Ballantyne
C. M Rader D. J, Robinson J G, Ito, M. K. Familial
hypercholesterolemia: ~ screening, diagnosis and
management of pediatric and adult patients: clinical
guidance from the National lipid association expert
panel on familial hypercholesterolemia. Journal of
Clinical Lipidology 2011; 5: 133-140

4. Robinson J. G, Goldberg A. C. Treatment of adults
with familial hypercholesterolemia and evidence for
treatment: recommendations from the National Lipid
Association Expert Panel on Familial
Hypercholesterolemia. Journal of clinical lipidology
2011; 5: 18-29

5. Nordestgaard B. G, Chapman M. J, Humphries S. E,
Ginsberg H. N, Masana L, Descamps O. S Defesche J.
C. Familial hypercholesterolaemia is underdiagnosed
and undertreated in the general population: guidance for
clinicians to prevent coronary heart disease. European
Heart Journal 2013; 34: 3478-90

6. Hopkins P. N, Toth P. P, Ballantyne C. M, Rader D.
J. Familial hypercholesterolemias: prevalence, genetics,
diagnosis and screening recommendations from the
National Lipid Association Expert Panel on Familial
Hypercholesterolemia. Journal of clinical lipidology
2011; 5: 9-17

7.Austin M. A, Hutter C. M, Zimmern R. L, Humphries
S. E. Genetic causes of monogenic heterozygous
familial hypercholesterolemia: a HuGE prevalence
review. American Journal of epidemiology 2004; 160:
407-420

8. Bourbon M, Alves A. C, Medeiros A. M, Silva S,
Soutar A. K. Familial hypercholesterolaemia in
Portugal. Atherosclerosis 2008; 196: 633-642

9. Oosterveer D. I. M, Versmissen J, Defesche J. C,
Sivapalaratham S, Yazdanpanah M, Mulder, M,
Hofman A. Low-density lipoprotein receptor mutations

£04

08 @ I

S35 9 HSks
o play ol iile) ol )l bl )I5 asl Ll bl yol> asllas

9 =y 9 99£ pode couSiagh gl a5 W (5,

)|)J WLQD D)9 (gl o S ."‘" éu:).v rn5lc oKl M?JL».A
5 oaiS a8 b ol 3l glaools 5l ol ) pocwl 488

generate synthetic genome-wide associations. European
Journal of Human Genetics 2013; 21: 563-566

10. Linsel-Nitschke P, Gotz A, Erdmann J, Braenne |,
Braund P, Hengstenberg C, Schaefer A. Lifelong
reduction of LDL-cholesterol related to a common
variant in the LDL-receptor gene decreases the risk of
coronary artery disease—a Mendelian Randomisation
study. PloS one 2008; 3: 2986

11. Ye H, Zhao Q, Huang Y, Wang L, Liu H, Wang C,
Duan S. Meta-analysis of low density lipoprotein
receptor (LDLR) rs2228671 polymorphism and
coronary heart disease. BioMed Research international
2014

12. Yang X. ¢, Zhang Q, Li S. j, Wan X. h, Zhong G. z,
Hu W. I, Wang X. f. Association study between three
polymorphisms and myocardial infarction and ischemic
stroke in Chinese Han population. Thrombosis
Research 2010; 126: 292-294

13.Martinelli N, Girelli D, Lunghi B, Pinotti M,
Marchetti G, Malerba G, Bernardi F. Polymorphisms at
LDLR locus may be associated with coronary artery
disease through modulation of coagulation factor VIII
activity and independently from lipid profile. Blood
2010; 116: 5688-5697

14. Civeira D. C. O, Isabel, Pocov F. The genetic basis
of familial hypercholesterolemia: inheritance, linkage,
and mutations. The application of Clinical Genetics
2010; 3: 53-64

15. Al-Khateeb A, Zahri M. K, Mohamed M. S,
Sasongko T. H, lbrahim S, Yusof Z, Zilfalil B. A.
Analysis of sequence variations in low-density
lipoprotein receptor gene among Malaysian patients
with familial hypercholesterolemia. BMC Medical
Genetics 2011; 12: 40

16. Fahed A.C, Nemer G.M. Familial
hypercholesterolemia: the lipids or the genes. Nutrition
& Metabolism 2011; 8: 23-23

17. Azizi F, Ghanbarian A, Momenan A. A, Hadaegh F,
Mirmiran P, Hedayati M, Zahedi-Asl S. Prevention of
non-communicable disease in a population in nutrition
transition: Tehran Lipid and Glucose Study phase II.
Trials 2009; 10: 1-15

18. Azizi F, Madjid M, Rahmani M, Emami H,
Mirmiran P, Hadjipour R. Tehran Lipid and Glucose
Study (TLGS): rationale and design. Iranian Journal of
Endocrinology and Metabolism 2000; 2: 77-86


https://dor.isc.ac/dor/20.1001.1.16807626.1395.15.6.5.5
http://payeshjournal.ir/article-1-140-en.html

[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

r
Aol il psle euSings, &y

19. Azizi F, Rahmani M, Emami H, Mirmiran P,
Hajipour R, Madjid M, Salehi P. Cardiovascular risk
factors in an Iranian urban population: Tehran lipid and
glucose study (phase 1). Sozial-und Praventivmedizin
2002;47: 408-426

20. Hedayati M , Daneshpour MS, Azimzadeh , Ezadi
Arbabi. Comparison of precipitation and direct methods
for HDL-C assay. Research in Medicine 2007; 31: 289-
297

21. Azizi F, Emami H, Salehi P, Ghanbarian A,
Mirmiran P, Mirbolooki M. R. Cardiovascular risk
factors in the elderly: Tehran Lipid and Glucose Study
(TLGS). Iranian Journal of Endocrinology and
Metabolism 2003; 5: 3-13

22. Chen Y, Zhang X, Pan B, Jin X, Yao H, Chen B,
Chen H. Short paper A modified formula for
calculating low-density lipoprotein cholesterol values.
Lipid in Health and Disease 2010; 9: 1-5

23. Daniels S. R, Gidding S. S, de Ferranti S. D.
Pediatric aspects of familial hypercholesterolemias:
recommendations from the National lipid association
expert panel on familial hypercholesterolemia. Journal
of Clinical Lipidology 2011; 5: 30-37

55+

!
-y

24. lto M. K, McGowan M. P, Moriarty P. M.
Management of familial hypercholesterolemias in adult
patients: recommendations from the National Lipid
Association Expert Panel on Familial
Hypercholesterolemia. Journal of Clinical Lipidology
2011; 5: 38-45

25. OBrien E. C, Roe, M. T, Fraulo E. S, Peterson E. D,
Ballantyne C. M, Genest J, Hudgins L. C. Rationale and
design of the familial hypercholesterolemia foundation
CAscade SCreening for Awareness and Detection of
Familial Hypercholesterolemia registry. American
Heart Journal 2014; 167: 342-349

26. Miller S. A, Dykes D. D, Polesky H. A simple
salting out procedure for extracting DNA from human
nucleated cells. Nucleic Acids Research 1988; 16: 1215
27. Kim J. H, et al. Direct sequencing for
comprehensive  screening of LDLR  genetic
polymorphisms among five ethnic populations. Genes
& Genomics 2015; 37: 247-255

28. Jamaldini SH, Babanejad M, Mozaffari R, Nikzat N,
Jalalvand K, Badiei A. Association of polymorphisms
at LDLR locus with coronary artery disease
independently from lipid profile. Acta Medical Iranica
2014;52:352-9


https://dor.isc.ac/dor/20.1001.1.16807626.1395.15.6.5.5
http://payeshjournal.ir/article-1-140-en.html

[ Downloaded from payeshjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.16807626.1395.15.6.5.5 ]

Payesh

Journal of the Iranian Institute for Health Sciences Research

ABSTRACT

Familial hypercholesterolemia in Tehran lipid and glucose study: A cross- sectional
study

Fatemeh Naghizadeh mooghari !, Kamran Guity %, Bahareh Sedaghatikhayat 2, Behzad Laamerad *, Fereidoun Azizi ?,
Maryam S Daneshpour **

1. Faculty of Basic Sciences, Payam Noor University, Share Rey, I. R. Iran
2. Cellular and Molecular Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

Payesh 2016; 6: 653-661
Accepted for publication: 10 May 2016
[EPub a head of print-6 September 2016]

Objective (s): Familial hypercholesterolemia (FH) is one of the most common hereditary disorders in lipid metabolism that is
distinguished by high plasma concentrations of low-density lipoprotein cholesterol (LDL-C) and cholesterol, can be considered
tendon xanthomas and raised risk of premature coronary heart disease (CHD). This study aimed to assess the association
between rs2228671 polymorphisms in the LDLR gene with familial hypercholesterolemia in a sample of Tehran Lipid and
Glucose Study.

Methods: This was a cross-sectional study in order to examine the association between rs2228671 common polymorphism of
LDL-R gene with FH. The study sample consisted of 15005 participants of Tehran Lipid and Glucose Study. Genomic samples
of the cases were extracted and the polymorphism of the considered gene was determined by the Tetra Primer ARMS-PCR
method. The findings were analyzed by SPSS, FBAT, PLINK, PROGENY and POWER MARKER.

Results: In all 206 cases (in 22 families) were identified. The results showed that there was no significant association between
rs2228671 and FH disease (P=0.70). The minor allele frequency of T allele measured was 0.1016. No individuals carrying TT
genotype were found in this population.

Conclusion: The findings indicated that cases with rs2228671 polymorphisms had lesser minor allele frequency compared
with other alleles. It seems that the absence of TT genotype can indicate protective role of T allele against familial
hypercholesterolemia and cardiovascular diseases.
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