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Abstract

Background and purpose: Coronary artery stenosis is a progressive process associated with
artery calcification. Although the role of matrix Gla protein (MGP) is not completely clear but its
expression in vascular smooth muscle cells (VSMCs) and sub-endothelial macrophages suggests a role in
vascular calcification. The rs1800799 is one of the polymorphisms oriented within transcription factor
elements in the promoter region of the MGP gene that may modify MGP expression patterns resulting in
artery calcification. In this study, we examined the serum level and rs1800799 polymorphism of MGP
gene promoter in patients with stenosis of coronary artery in Tehran.

Materials and methods: One hundred sixty three individuals undergoing coronary angiography
were divided into two groups: patients (n=100) and controls (n=63). The lipid profile, serum MGP
concentration and rs1800799 genotypes were measured by routine laboratory, ELIZA, and RFLP-PCR
assays, respectively.

Results: In this study, we observed positive relationships between the two groups in LDL, total
cholesterol, and TG levels (P< 0.05). The HDL, BMI, history of renal disease, diastolic blood pressure
and systolic blood pressure were not significantly different between the patients and controls (P> 0.05). Also,
genotype and allele distributions did not differ significantly between the cases and controls (P> 0.05).
Furthermore, the serum levels of MGP were not significantly different between genotypes (P> 0.1).

Conclusion: In this study, the rs1800799 genotype distribution and serum MGP value were not
significantly associated with coronary heart disease. Moreover, the serum MGP level showed no major

role in the progression of coronary artery stenosis.

Keywords: stenosis, MGP, rs 1800799 polymorphism

J Mazandaran Univ Med Sci 2016; 26 (144): 144-151 (Persian).

144


http://jmums.mazums.ac.ir/article-1-9250-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-08 ]

o)l s (— S B} yee— L colfl dBiba L as
(1IE1E-101) 1W90 Jlw 3 1€ oylads @l g Cauyy 0)9s

UJ 19799 rs1800799 muusjga iyl g o pw calale azllian
Fgys §gpe L2 b glylay ja MGP

' Sdero yiol
'35 i L)
Y2l jkwg, ,3UI

\"‘;n’um
" 5S2 9 pel dllsee

23S

R sd gn ol pon 5,0 0 gunlSnndS L oS ol 0y T3 5K (39,8 Gg 8 e sl 1830 9 dlslas
3 WLl La3ls Sl 55 0T 0Ly Lal e et LS (MGP) (55 1 Gla oS jle (285 i 4
ey 3ol S or 3y (B350 0 5emlSKendST 03 1) 55 5 ) 2B (VSMICS) G50 Ol (glamanle (glad e
0352 MGP 05 555 305 5 55 55 30 (6,15 ddums L;u),{u,au;ﬁaf)\;éurg)yswérsmoomg
oz alae (ol 53 5 58 Gy o 0 eelSidendST Ol )3 o 42 wie (MGP Oy Ol e o b ol S &8
.ﬁ;\;ﬁy,«;ﬂ:ﬂﬂ;@fﬁpotjuﬁ,gmep 03 35 343, 151800799 (o g by 5 g0 ikt

S 5038 s QB AY) S8 5 (i Vo) slag 4 53 s od 318 5 5T 5131 51,8 19F by 9 3lgo
MGP o v il ¢ i 3T (55 slaend b sibd BB 2 05 S 45 5

sobemos,S 53 55 b el€ 5 5 5 gl (DL o s o (5503 nn e andllan ol 55 adidly
Sl 5 65l Gl (ol il BMI HDL (o poo o o (615 imn by i o (P <2 /20) b outaliue J 257
03,5 33 o 5555 5 AT s P >0/00) s S adalin J 287 5 Jley 05,5 55 93 (Jsmels 5 St 05
P>2/Y) 555 5ls gme S 85 o MGP o Cﬁl“‘df-"‘?r"'(P>'/'°) 550 15 sme J S 5 slew

L ol ine LLISIMGP o mlas 5151800799 d s 3o by (o 535 3 55 (ol amslr oyl 55 gl
DK S 55,5 B sl L iy 53 ot B MGP (o o mlas i en (LI 655 S G5 slaslen

rs1800799 YN MGP ¢ s j sl 35348 (sl 0l

doddo

o ad B3 -8 O gl Sl L 4™ il 0y iy Sl 5l b e 568 1 2alS 5 L
S Ulesls OLis Slalllas 3 5 5 (V355 s Csldg Slem Ol SLaIS By e 5
ot o b 5 JLad Ul S B8 O eSS Gsre 4 Ly o Gl 5 das s 0L (WHO)
S OT 3 487 bl o O el S5 Ao LBl e 5 S5 e Jolo o S o8 S50 S50 S
E-mail:rezahoseinifard1@gmail.com Ol (K sle oils 10165 = 3 98 (haaws L) iglame lgo

Ol ) €015 01t (S 3 gl ol S5y 0Lt (ol gmd g Ll (ili2 )18 (5 gl )

Ol al o e (S8 p ke ollils (Il oz 03,5 ookl Y

Ol 2l 05 0l (S5 sk oils ¢ J ST pns o Sl 35 o o 2l gm0 5 Ll ¥

Ol Ol <Ol l (S5 p ke ol (g y & uim Ol sl €53kl F

WAN/P/N &y g WP Sldol g ol b AR 1 dl s fu sl

1E0  1W90 (53 « 1IEIE a)Laild (@uiiaidd § Cumyy 3)9s ohjle (Al ok oGRSl dlas


mailto:rezahoseinifard1@gmail.com
http://jmums.mazums.ac.ir/article-1-9250-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-08 ]

¥0)S o) (333 b ohlews 13 MGP (9 1956.00)3 rs1800799 euad)gs ¢y § opw Calble

OFANA2L 5 151800799 vy 50 Ay MGP 0§
(10) 5 S s MGP Lo pnd )0y s Al
0 eSS 5 015 155,57 B3 - O gl
30 alllas Az 53 (NS 3 Al 5T LY Sl
A3 Gl e U s bl il S 15
535 G35 praisl gy 4 6 Slaallln iz oa
aadllan ol Con ol a5 S5 oLl ksl aet s
35505, 11800799 oy ya by 5 oy ke (o)
S0 s s S Bse S5 L Ollen 53 MGP 0

L b9 9 330

e 5= srlaie &) o aalls )
4 5,8 4 s 5 (Descriptive  Cross-Sectional)
(Randomized Sampling Method) _ssl.as &) 50
S 1 NPF aalllan 35 ge 5131 1 A5 o
C 6535 Gap M 5T plil ) slite 4 S Loy
L3503 8 anrl o Ol s gy & o Ol sl
number per group=%Y p =+/0) =+/F4 Za =1/4%)
oLST 5 ol S Sl s (ZB=V/YA d =+/Y4
analr Ll el 4y aslllae oyl &7 ol 5153 058
el s 31 Sy i 63,5 a5 5
S0 oy 315 55T Jaadie S bwy
5 (FBS<120mg/dl) &sbs ¢ 8 a8 aislw L
L Cods allls 1 g8 5 (58 sla by
wodd 4 S 5 S, slam el , (s Vo) Ollay
AL V’-““E abf 4w

Olylew ool 55 :(SVD)Single Vessel Disease -
bl g Aoy 00 K 8 filas b as S8, S

Olylew o) 55 :(2VD) Two Vessel Disease -
oS 8 s o3 b0 S5 8 filas Las 865 5
WLl 3 ey S

Olylew ool 55 :(3VD)Three Vessel Disease -
23 doynb (K5 s Las S oS, an
WZls 5y S i plaS

&Séu%)J)J‘@}_ﬁ'éugjjﬁaw
G0 eSS (L g P 0)AS 0 g
wbgp pie 68 55 Ulin bt (S B30 5
o oS JSE 5 SSLT (S 50 @)1
dw\o.wov\p)v\fdeg}w)é))&)a«f&lf
P95 B ol L Oles dpyn A0 S A 5o
0 5melSendS” 9098y o YU 0T - 5la e (CAD)
s e s A s Sk o
il 5 i 53 JSKl 5 5T Asle e sl
Slaos g i s Asl o (B Slado 3
0 5elSdindS” s 5550 55 J s ol S5 5L
o 3ty pm 55 Al 5T gl Jol o 53 (S50
03 B9 o)l sad s duy o b4 (A V)
1y cile Bl il 5 535 OS5 il g r ol S
Lo s Ol 53 ol (S a8 i g
Gla S il 085y e Jsburls S5k
sbd s 55, 3 MGP ()il 5,5 (MGP)
3 5 ajky S (VSMCs) §s e Lo glaseale
Ol el szl 5o (Jy ol Ol by yuS”
5 550 0dd I Ol gl 51 1asl 53 MGP s 45 as
o | Cadiies Glacosl 53 4 ol odld odaline
S35 Gso )23 VSMC 5 O ib b ey cadS
T AWl AF (gl 55 0 ool (N D358 0 Ol
—L s T s 5035 (015 ASTNY 55u)
Gla slaa iy il o (Gla) dol ¢Sl J& S5 S
ol Sbaly) 05 sy SLE dhws 4« MGP 5
S S S 5T b g el &S S S
AN 5 o 5 il gn K s 5 L IS e
95l— 69, (NCBI-Gene ID: 4256) MGP o}
OS5 2l 51,5 VYPIYIINY pg550s 8 S S
dbSNP s MGP o3 s b 8 5 s
O8NPl 0k o, & (www.nebi.nim.nih.gov/snp)
) 2 SNes Al g oa La et sy ) 5

2 LSLAVM:-;)}‘;;E J! u-i* s Ry s

11990 (53 ¢ 1I€IE p)lasd (@il § Cumyy 2)9s

ohdjle (i) eolc olGibils alas 1%


http://jmums.mazums.ac.ir/article-1-9250-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-08 ]

pl)lSnsb g 5anan pal

Annealing Lss :(Annealing) ., Jlasl-
S PY0C ,o b YD S 4

4 Extension sLss :(Extension) ois | sb -
SeVYC 55 b YD Sk

Olye au VYO0 loss y3 aiss F ool s
Al sk ol Extension

J35 69y eliils Jsbo 5L PV oS PCR J oz
DNA Green Viewer ¢85, g5l (4,3 ¥) 5,ET
45 rs1800799 .ui sualine (Bioran, Germany)
Vosleci ygad 3348 Hib Olea il g 5, 0SG
Hinfl o 55T i oSSl (ol 0 035 0L
3T 5 158 s A5 o5 (Fermentas, Finland)
3y das o S5y BGANTCS L S s
AT 05,8 LS| g e b )y el
S35 ot pdon Y suames PCR J s 555
DNA Green ViewereSsy sl (dosys ¥) 5,87 U5
UV transillumination ke y au e 5 0l 03
PCR Jyams &8 55 526 HINfl o 5T . stalice
Sy e Ll das B 1y AL T T g5l o571,
FA 5 FY0 Jyb 4 labass (TT (slas K5 san > 457
FVY b 4 (slankas CC o 555 5mm 5s Sl i
Job o Gl CT Lo K55 20 53 5 5L Cdm
sy b odalin ,LST (6o, 5L i FA 5 FYO FVF

Y c)wﬁ}@')

6)[47@[3’
pLosit LT (A 405 SPSS 1 j3lp 5 31 eslin
Sl dewy 4 Uﬁa;f&s RPN j)‘;
5.aT cews 4 ANOVA ;5 Chi square cstudent-t
SLa)sS6 b5 ) shte 4 S O g 85 ST
o MBP Clle 5 55 S Gy,0 ralsel 53 ot
B3 Hls Sae Olme 4 /00 jljrfp Al eslasl

A as 8

O fS1=) Jleji 65,5 Bs,e (S8 FY) ad 25

23 68 Wy Azbls (555 B3p SBS Aoy
O y3liml Lo 36 s EDTA slisl b ssl= 4 )
45 8 aallln 550 3131 51O g5 (oo o 0 plIS” j2)
L O alanil 6 gl e 0557 Mo ghate 4 S
5 OA) 5o 5L 2500 RPM 55 53 4ids Vv Socke 4
el 5 ps g jelS Jals st s
O 9y Sl—a iy, dhwy 4« HDL-Cholesterol
LDL-Cholesterol .i—s s S ojlusl s& zlesT
O 9 delome Friedwald J s 3 al s 4y
Antibodies ) | Y Cos dwy 4 o« MGP Lo

A% S o311 (Online, Cusabio Biotech Co

DNA /s 5 &Sl (s il

EDTA (55l g o058 b sibulier sl &
S sS SU 5 5ses 5L 2800 RPM 53 53 4ids Ve |
i sLad 8 DNA (0 0)us (g jluli ods S5
()AE ) el (SaltiNg-0UD) (S 25 31 o3lizal b

(Restriction Fragment Length Polymorphism-
RFLP-PCR ¢S5 5l sslizal L (PCR) RFLP-PCR
M e 25 5o 4151800799 s ) g

5 A S YO U 1, PCR 2ST15 ol pn
MQCI2 15 45 5 Sy s 4 0l oslanal 5l 50 Chale
Hot start (1.5U) 31 A <SG oGV 50 oo V/0)
primer(1uM:; c(rj_f 50 /Y) 55 DNA

5-ATAATTATATTATTGGCACTGAACTAGC
R-primer sF-ATTGGAACTTTTCCCAACC-3'

(IpM;5-TTATAATATTCTGATTAGTCTGG
GATTGATAGATTGGTCTAGGATTGAG-3Y)
:Jﬁj‘jQ)ﬂA{oMabL&;ﬂ‘PCR g_s‘.’.LAJJg’T)Jl
O gal y 5 6s 2(Initial Denaturation) 4 gl & gewly 50>

.sﬁ‘\boc los 53 42850 e s DNA 4 4

Sogedr s JSeu Yo b 21 PCR S sl —
S P
O gl 5 563 (sLes :(Denaturation) & seul, s -

5580°C b Do w

NEY 10 (53 « 11E1E o)Las (@dind § Caunyy 5)9s

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-9250-fa.html

¥0)S o) (333 b ohlews 13 MGP (9 1956.00)3 rs1800799 euad)gs ¢y § opw Calble

F-primer R-primer

» <&
» <

TTATA(32b) TCTAGGATTGAG(C/T)CCTACTGG(359b)GGAATGACTCCAACCCTTTTC (30b) TAATA

HINfl Lo 5 a5l a3y s Sl (51800799 e 30 s

HINfl o 5T Lo 5 0T (3 Jows sPCR Lot ol 285 aalsd 2 oslads 9

9 A o anlllae 3590 Come 5w 3 TT g5 oIS

[ Downloaded from jmums.mazums.ac.ir on 2026-01-08 ]

(Y oyl J o) >ﬁ)JUCT sf.:?yj uj\)\}é Q’i‘_)’.ti

500 bp
473 bp
425 bp

8 bp
wm:,ywéuj;u N ooleds Jgus
o S 9
= = AL
shgn (W00 (N=63) DNA . b c d f B
e [ FONA (5305 ) i Iadder
O WARESVAY  \FVE £ 00/FF QL) e el ot 4 Hinfl V"';T L« PCR J ) osled e
AL FIFA £Y8/Y) FI¢ 2Y5/5\ BMI(kg/m2) oo
A YEYEWOAL VRRENESA (s e ) e 055 LS slgafsdecdan,jlocir FYY s PCR J 4>
XYY WOLEVANA  NFY VY (opar e o) Jstlbs 05 )i ﬁ}_;T‘S(J__: S ,\_{_1,._ pos J:j;‘\fgv\;,ﬁcc Q,}i.).}“"‘
% VoS BVAY /) ;8 _ .
N 345 55 CT & 59580 5, 5a . Ldile 03 ) s3i Cows Hinfl
e YSEVEVYVAY YA ERV/YY LDL-Cholesterol (mg/di) N > D570 G 2 20—
i WAFEE AV VBRI HDL-Cholesterol(mg/dI) Pl s slawl 5L Sk FA 5 FYO PV b 4 Slabas OT
SO YNYWENRD SRR ENIAY (s 5o p 8 k) el s 5 .
DSy peTT 5540
SeYRBARWINA PR RINNA (il 50 S ke o Iy S
Al4 AV iad (,15/3,))8) (55457 (6 slows atlw

Slow 5 U8 sy 8 55 N5 o555 SERLENIT

g (n=100) Loy

(n=63) J S~

> 4l

simer sl Sz

S sme (A 3) sl (4 )3) sldss M L 20— el L;l_ku }ij j| o . 7
rs1800799 . R . o .

c g7 QVE Y @Q3/)VA ok 0305 DL ojled dor 52 (O3 9F 53,010 0)
T ()Y Y A gs"'*"JJ'b & Olles ‘Jﬁs °ﬁj§ L deslie s .ol

o s s AN
TC ®mY MY M 53 Ohles 45 sls plis L @l:;' WS g s (G510

™ OF OF
SV o ()13 sme 5 sb 4 IS 51 3L s e
bS5 o5 Js IS (LDL-Cholesterol j|

MGP . clad

slacss5 s MGP Cb,w O Sl e sl

) s sdalie J =8 5 slag 05,5 43 CT 5CC
e () oslad la5ad) (P=2/NYF 5P =2/YFA s 5
s HDLCholesterol (LDL- Cholesterol ¢ ..o ¢
Jsd>) L3l MGP clile 1 g 51y S s 5
oS 3l s A ki St o O o S5 TN oyles
$1800799 vd ) o by coks anlllas (LT analr 5

el et cLble O Lsi"’gf'” Q)Lé.? l”u‘.’.‘ BE) Lkl
i , & 5, 2s BMI HDL-cholesterol
055 )Lid 5 (J s 055 HLES (6 505 S)La

A edalie °)Jf)"g;}:‘“’L.’."

C/T)rs1800799 . sif

3CO L 55 ot 1y 3 ne Dslis Lo s
Q[_;-;)\_‘,,ﬁ)dj:;fejf&ﬁjb(T)C)L“LpT)(CT

1190 (53 ¢ 1SS p)lasd (@il § Cumyy 2)9s

ohdjle (i) ol slEibily dlas 1A


http://jmums.mazums.ac.ir/article-1-9250-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-08 ]

pl)lSnsb g 5anan pal

by 30 sy 45T Lol Ol Dlalllae 5 355 o
05 0l u#i 4 2xe MGP g5 405 ,, 45151800799
by sy Sabse ST 0T 1T 55 MGP
G s 5la,y 56 JLas| s 53 1S1800799
I3 a5 )5 ey 50y ol o 1 )15 1 8
o= el 0l 4 b sl 6l b addlle ol s .08 S
LMGP 55 g5 4 b gs» 151800799 ooy 4o Ly
3575 ol b pitls 1 CAD Ofley 55 MGP alan
adllas )3 539 ESU Hlaw Colu opl Sl i Slsl
S 8 edalin &3S0 5s ) O Les L
g Herrmann alas 4> 51 (63 g Slalllas s
o AN 5 (il B S 53 (19001,
Sladllas 31 (65l 53 Jg el sl Gz & 2l
Sl i o)Ll @S g0 b O ) ool 4
sl Les Herrmann aadlas 5 558" anllles 5 )le
L S bl gad (o |y Cumbse () &7 A
(ramOLusl e 5 Harbuzova Ataman s gl
53181800799 o wud o by 45 S5 03,8 5,18
;)4.;33;&,‘&4&56;};;\,@“;@
a3 ol 1 J,mS 5 e glag 8 L aslllas o
S Jom 53 Lk G 55,5 By ) 55!
b 535S G5 e 3,5 55T blond Sl Slalllas 5T

G35 T Olg e 5 iy i 3 03 S5 5L 5

Golslime alaily . Cils (g yl3 sme 4ol , 3VD 5 2VD
(F oylad Jyu) wi oualin 3VD L LDL-C

2t Jbon o o e gl S osled Jaua
MGP o Chli 53,

. Standardized Unstandardized
N T  coefficients  coefficients Ak
s
e Beta B SD
¥ =\/fA EAN Y —/\A () o
AV AVFD «\YA ArAld O/FA (33,2 o
NS AR Y al <& LDL-cholesterol(mg/dl)
Y PV — /YA «nte -5 HDL-cholesterol(mg/dl)
o /YM Y S/YE Y Gl o2 3305 ) e 6 55
B8O
70
60
% 50
£
& a0 Jus
s -
F
E 30
A
20
10

cC TC

CT 5CC sla i 55 LMGP Sl -y abasly ) 0bods sloge

0 gl SiendS” 55 (555 048 g S MGP
23 g o pl s Al e g 8 5 O
53,5~ B S len 53 5 LETH Ol SKidnndS

(S =85 Bo s sl yo A ibails A

S8 i S 0 g B3 T ol 3 i 8 B8 a5l S35 2 (5002 2050 SWiia 1 iF ooled Jgur

3VD 2VD SVD o il

P value OR(CI) P value OR(CI) P value OR(CI) :
YN NYE (4 /AA-Y /4 £9) YNV (VONVAYY) \/oVe—e [APF (VN0 +/084) (JW)
efeee YA (/YA IYYY) [VER SEERVATA N QYN CRV/ TR} AN NS (/8N VED) (03138) iom
¥ NCRY (VNFY /) AN/ (/840171 00) LVARE S VOO CN CVARN S VE¥ 4 9] LDL-C (mg/dl)
CVEY /A4 (1/4FF—Y /) VS N/NO (/48T AL SR VA N QYN TR VARE S| HDL-C (mg/dl)
CNSY A/ (1/A4F-) /4 08) CAFY NV (/28A-1/4\0) C/OOF V/e ¥ (1/A4Y=)/4NY) ,;‘qu}r,fs\,u_,,@&,:
CIFAY /A8%(+ /AA Y4\ F) CAOYY e /84F (1/AV0-Y /YY) 2 O VERY A QVLVA SR VAR )] o3 53 (,? o) s S
VD +/AAY (+/ARY-Y/VY) CAA0 /AF (/ABD-V/H YY) Ve A8 (S/AFFS1/Y YY) BMI(km/m2)
CASYV/0YA (+/334-)/:04) A VY (S/3AFSY /000 EYe LAY (A=Y F) * SBP (mmHg)
CYEY AV (+/AYF-Y /YY) VARV /e (+/A0V-/400) COSY A/ (+/480-1/FA) **DBP (mmHg)
Y /A (4 /A5V=Y /01 F) CFFA1/40 (S/AAFS/0TF) SYRD /AAF (+/A0F-)/414) MGP(ng/ml)
CVAY N (4000 —4/80A) CADFV/VE (+/+AY-1T/44) S/AAD +/AAF (+/40F-1/414) rs1800799

* SBP: J st 05 520 ** DBP: Jguls 0 b

1Eq 1990 (53 « 1IE1E o)Ly (@ind § Caunyy 5)9s

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-9250-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-08 ]

¥0)S o) (333 b ohlews 13 MGP (9 1956.00)3 rs1800799 euad)gs ¢y § opw Calble

aj,}:f}ﬂr31800799‘,.m:;,y&1gﬁ:};é,gﬂ:y'j
Lk{‘)&:_;?:-v.h Al odalin B9 ,6 w5 sl L MGP
Olsie 0 MGP (155 1 (oo oo (0 (Sl 50
233 NS als 5T AT 3 55 (S oS gyl S5
S (38 0 eSS s S eta Lt
il by e IS 50 adadlab Gls s Lo 4 ol
ol aadllan 5s |5 ST Iy aelsl WL Oladlas a2l

39Nty 5T SLaesS™ 55 (555 MGP 5 Slas

A5 b5yl S S B ,e oo

References
1. Erbel R, Budoff M. Improvement of

cardiovascular risk prediction using coronary
imaging: subclinical atherosclerosis: the
memory of lifetime risk factor exposure. Eur
Heart J 2012; 33(10): 1201-1213.

2. Lee KB, Budoff MJ, Zavodni A, Polak JF,
Jeffrey Carr J, Burke GL. Herrington DM
Coronary artery calcium is associated with
degree of stenosis and surface irregularity of
carotid artery. Atherosclerosis 2012; 223(1):
160-165.

3. Takeda Y, Hoshiga M, Tatsugami F, Morinaga
I, Takehara K, Hotchi J, et al. Clinical
significance of calcification in ascending
aorta as a marker for the requirement of
coronary revascularization. J Atheroscler
Thromb 2009; 16(4): 346-354.

4. Brancaccio D, Biondi ML, Gallieni M, Turri
O, Galassi A, Cecchini F, et al. Matrix GLA
protein gene polymorphisms: clinical correlates
and cardiovascular mortality in chronic
kidney disease patients. Am J Nephrol 2005;
25(6): 548-552.

5. Agatston AS, Janowitz WR, Hildner FJ,
Zusmer NR, Viamonte MJ, Detrano R.
Quantification of coronary artery calcium

using ultrafast computed tomography. J Am

3131 (sl Lo gt sty (51 (5 5lone O 504
o ey Slallls (S e Sy s (oS (oL
) (555 0SS Ol e b g0 MGP il
MGP 3545 oo b0 53 bl (Y Ls g 03 S i)l
MGP o o pelae 2l 531 el ok 032 o 51 8 OT
L Lo s (1) i Hlge 1y (F5 0 O s SinndS”
o 4l e 550 55 H1Ses 4 Farzaneh-Far ol

@5 On sl el adlllas anelr 5 Culg o

Coll Cardiol 1990; 15(4): 827-832.

6. Proudfoot D, Shanahan CM. Biology of
calcification in vascular cells: intima versus
media. Herz 2001; 26(4): 245-251.

7. Sanz-Garcia A, Oliver-de-la-Cruz J, Mirabet V,
Gandia C, Villagrasa A, Sodupe E, Escobedo-
Lucea C. Heart valve tissue engineering: how
far is the bedside from the bench? Expert
Rev Mol Med 2015; 17: el6.

8. Mohler ER 3rd. Are atherosclerotic processes
involved in aortic valve calcification? Lancet
2000; 356(9229): 524-525.

9. Dhore CR, Cleutjens JP, Lutgens E,
Cleutjens KB, Geusens PP, Kitslaar PJ, et al.
Di?erential expression of bone matrix
regulatory pro- teins in human atherosclerotic
plaques. Arterioscler Thromb Vasc Biol
2001; 21(12): 1998-2003.

10. Murshed M, Schinke T, McKee MD,
Karsenty G. Extracellular matrix mineralization
is regulated locally; different roles of two
gla-containing proteins. J Cell Biol 2004;
165(5): 625-630.

11. Hansson K, Ma X, Eliasson L, Czerwiec E,
Furie B, Furie BC, et al. The first gamma-
carboxyglutamic acid-containing contryphan.

A selective L-type calcium ion channel

1190 (53 ¢ 1SS p)lasd @il § Cumyy 2)9s

ohdjle (i) ol slEibil dlas 100


http://www.ncbi.nlm.nih.gov/pubmed/26399177
http://www.ncbi.nlm.nih.gov/pubmed/26399177
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hansson%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15155730
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20X%5BAuthor%5D&cauthor=true&cauthor_uid=15155730
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eliasson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15155730
http://www.ncbi.nlm.nih.gov/pubmed/?term=Czerwiec%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15155730
http://www.ncbi.nlm.nih.gov/pubmed/?term=Furie%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15155730
http://www.ncbi.nlm.nih.gov/pubmed/?term=Furie%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=15155730
http://jmums.mazums.ac.ir/article-1-9250-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-08 ]

pl)lSnsb g 5anan pal

12.

13.

14,

15.

16.

17.

18.

blocker isolated from the venom of Conus
marmoreus. J Biol Chem 2004; 279(31): 53-63.
Farzaneh-Far A, Davies JD, Braam LA,
Spronk HM, Proudfoot D, Chan SW, et al. A
polymorphism of the human matrix gamma-
carboxyglutamic acid protein promoter alters
binding of an activating protein-1 complex
and is associated with altered transcription
and serum levels. J Biol Chem 2001; 276(35):
32466-32473.

Crosier MD, Booth SL, Peter I, Dawson-
Hughes B, Price PA, O’Donnell CJ, et al.
Matrix Gla protein polymorphisms are
associated with coronary artery calcification
in men. J Nutr Sci Vitaminol (Tokyo) 2009;
55(1): 59-65.

Proudfoot D, Shanahan CM. Molecular
mechanisms mediating vascular calcification:
Role of matrix Gla protein. Nephrology
(Carlton) 2006; 11(5): 455-461.

Jono S, lkari Y, Vermeer C, Dissel P,
Hasegawa K, Shioi A, et al. Matrix Gla
protein is associated with coronary artery
calcification as assessed by electronbeam
computed tomography. Thromb Haemost
2004; 91(4): 790-794.

Herrmann SM, Whatling C, Brand E, Nicaud
V, Gariepy J, Simon A, et al. Polymorphisms
of the human matrix gla protein (MGP) gene,
vascular  calcification, and myocardial
infarction. Arterioscler Thromb Vasc Biol
2000; 20(11): 2386-2393.

Kobayashi N, Kitazawa R, Maeda S, Schurgers
L, Kitazawa S. T-138C polymorphism of
matrix gla protein promoter alters its
expression but is not directly associated with
atherosclerotic vascular calcification. Kobe J
Med Sci 2004; 50(3-4): 69-81.

Lv W, Ma W, Yin X, Chai Z, Li B, Situ B,

19.

20.

21.

22.

23.

24.

25.

et al. Optimization of the Original TRIzol-
Based Technique Improves the Extraction of
Circulating MicroRNA from Serum Samples.
Clin Lab 2015; 61(12): 1953-1960.
Brenier-Pinchart MP, Capderou E, Bertini
RL, Bailly S, Fricker-Hidalgo H, Varlet-Marie
E. Molecular diagnosis of toxoplasmosis:
value of the buffy coat for the detection of
circulating  Toxoplasma
Microbiol Infect Dis 2015; 82(4): 289-291.
Shaik M, Shivanna DK, Kamate M, Ab V4,
Tp KVL1. Single Lysis-Salting Out Method of
Genomic DNA Extraction From Dried Blood
Spots. J Clin Lab Anal 2016.

Ladich E, Nakano M, Carter-Monroe N,
Virmani R. Pathology of calcific aortic
stenosis. Future Cardiol 2011; 7(5): 629-642.
Ataman AV, Garbusova VY, Ataman YA,
Matlaj OI, Obuchova OA. Investigation of the

gondii.  Diagn

MGP promoter and exon 4 polymorphisms in
patients with ischemic stroke in the Ukrainian
population. J Cell Mol Biol 2012; 10(1): 19-26.
Harbuzova VIu, Hur’ianova VL, Parkhomenko
OM, Dosenko Vle, Ataman OV. The
frequency of allelic polymorphism of matrix
Gla-protein gene in acute coronary syndrome
patients. Fiziol Zh 2011; 57(3): 16-24.

Price PA, Faus SA, Williamson MK. Warfarin
causes rapid calcification of the elastic lamellae
in rat arteries and heart valves. Arterioscler
Thromb Vasc Biol 2006; 18(9): 1400-1407.
Pombinho AR, Laize V, Molha DM,
Marques SM, Cancela ML. Development of
two bone-derived cell lines from the marine
teleost Sparus aurata; evidence for
extracellular matrix mineralization and cell-
type-specific expression of matrix Gla
protein and osteocalcin. Cell Tissue Res

2004; 315(3): 393-406.

101 1190 (53 ¢ 1I€IE o)ladd (@il g Cuyy 5)9s

ohjle (Al ok oGRSl dlas


http://www.ncbi.nlm.nih.gov/pubmed/15155730
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lv%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26882821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26882821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26882821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chai%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26882821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26882821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Situ%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26882821
http://www.ncbi.nlm.nih.gov/pubmed/26882821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brenier-Pinchart%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=25957458
http://www.ncbi.nlm.nih.gov/pubmed/?term=Capderou%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25957458
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertini%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=25957458
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertini%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=25957458
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bailly%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25957458
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fricker-Hidalgo%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25957458
http://www.ncbi.nlm.nih.gov/pubmed/?term=Varlet-Marie%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25957458
http://www.ncbi.nlm.nih.gov/pubmed/?term=Varlet-Marie%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25957458
http://www.ncbi.nlm.nih.gov/pubmed/25957458
http://www.ncbi.nlm.nih.gov/pubmed/25957458
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shaik%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27074880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shivanna%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=27074880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamate%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27074880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ab%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27074880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tp%20KV%5BAuthor%5D&cauthor=true&cauthor_uid=27074880
http://www.ncbi.nlm.nih.gov/pubmed/27074880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pombinho%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=14762709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laiz%C3%A9%20V%5BAuthor%5D&cauthor=true&cauthor_uid=14762709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Molha%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=14762709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marques%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=14762709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cancela%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=14762709
http://jmums.mazums.ac.ir/article-1-9250-fa.html
http://www.tcpdf.org

