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Abstract

Aim and Background: High-density lipoprotein (HDL) is known to be a protective factor against
coronary artery disease (CAD). In recent studies, investigating the function of HDL more than measuring
its level has attracted the attention of researchers. Therefore, the aim of present study was to compare the
level and function of HDL for the diagnosis of CAD.

Materials and Methods: This study (case-control) was conducted on 853 people, including 572 patients
with CAD and 281 healthy subjects. Lipid profile and hs-CRP were measured by enzymatic and
immunoturbidometric methods, respectively. HDL function was evaluated by measuring the activity of the
paraoxonase 1 (PON1) enzyme and its effect on paraoxon substrate using the spectrophotometric method.
ROC curve analysis was used to compare the detection power of the studied factors. Multivariate logistic
regression analysis was used to identify risk factors that have an independent relationship with CAD.

Results: A significant decrease in the level and function of HDL was observed in patients with CAD than
in healthy individuals (p<0.001). Based on ROC curve analysis, the area under the curve (AUC) for PON1
enzyme activity was higher than HDL-C. The results of multivariable logistic regression analysis showed
that diabetes, hypertension, smoking, hs-CRP, and PON1 enzyme activity are independent risk factors for
CAD.

Conclusion: Evaluation of HDL function is a more appropriate criterion for diagnosing CAD than
measuring its level. PON1 enzyme activity is suggested as a diagnostic biomarker for CAD.
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1 Coronary artery disease
2 Ischemic heart disease
3 Cardiovascular disease


mailto:ghayourm@mums.ac.ir
http://ncmbjpiau.ir/article-1-1677-fa.html

ry

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

8 Body mass index

NCMBJ, volume & issue, 14/55, July 20241V ¥ 3kl VF/00 o )lads 50595 ¢ J oS g0 5 S koo (655 555 g0 slae 55 anlihed

Research Article- iays, dlis

5 M Span iy b > Led CVD g los adles
aglo gl o8l .0us 5 (550l ez asliiony 3l 5l g)ls
4 e o8l ¢ ool (a30 sl (5 ko 2 D o1 31 CVD
5 00k By Geizen 5 (swons 9 S S gl g)lew
e 5 CAD & Mo ey i 75 anlllan 5 00,0
() 18 i oy S5 2 4 S anz o
09,5 b aslllae 55 3550 09,5 (e & 5 DLl agiee
S558 ool 5 o oDle 35, 4 (530,81 (aal) ol
095 b Bl iz g o Sl 5l g Wog 03,50 x5
b ol ol 3l g ol leas 51asads bl Wog ¢ leus
09 sla gl 50 9 0h 4l 9> diged o (e Vo LLSU
o digesd wa al>jo 10 .38 )F (5)5] mex sliwl ws ools
P o b gilulir Wl e g eud Saad il
A sles 58 00 5 ok s Az SlacgTy S
S35 2 5 990 SlialesT By )5 0,58 ograndes a5
LpeS 0 pol> gl 45 Sl S5 GLLs 0gh plovl Ll
WL e (SEp o pge oSl D

s, g 4 (IRMUMS.REC.1394.47)

S yog195] 9 (2 loowiiogm (S )9iSE (5 031l

5 o3l slaghs) b 4 NS-CRP 5 o Ly
S ph o)ls slaceS sl eoliial by (s tegangigigen]
ar S Wb xS ol (plpl —osesT eyl
Uiw 3550 PONL 51 el 5 HDL o Slee
@ e Wiged iy oo Vo ol yglate opl (6l 28,5 1,8
TriS-) S0l sl =3 3 Jolme y2ds Seoo YA
3,l5 Ve LoV Jols PH= A+ Yge Lo V- +) (HCI
o 3 039381 STl Vgo (Lo ) g (CACL) oS
bgi gl TAY zge Jsb )0 Joidg sl oy olyee
! Sadlad Coles 59 9 (655 oIl fegidg Sl oliws
S 03y arls LOA) we S o)8 UL & jga
5 oolaiwl g 059 9 98 e g0 ) solaxwl b (BMI)
e y2) 38 593508 2 s (P 9k > ) 039 908

Al Al 358 58 sl (e

4 High density lipoprotein
5 High density lipoprotein- cholesterol
6 Paraoxonasel

" high sensitive C-reactive protein

Yo JBs b eSgnemd (0) 09d &y Soe ol oy
L oS sl b 5eBgnsed iy wee 3l S (HDL)
oS JUHl b sgx ggiie g wpde slas Sles
O el w5 GheST T sleeled (s yds
)1 (ol k) 3o,y 5T 5l oSl po (ot
HDL-C zhs iyt swsSne abal, dl olalllas (5Y)
e o b5l (AA) Wl esls Llas CAD 59, ylas 4°
o8 Sl SBlam a5 el sad ylE e Sl
Sl odls F VL L g Jloy HDL-C zhaw L gol)dl ,o
2 1, HDL-C (oYU mhaws (05 sube ldize ol plo
ales S ol g il ooy Jlgw 25 CAD o 5l (6 5ol
HDL Sk o5 cusl p3¥ CAD L b3l gl o5
S(PONL) V5bguSTL (Vo NVAY) 0,050,138 oy 0 090
s 3] o o 02 OF) Cend HDL b b o o357 S
Jate HDL @ (55 olyz & iy 5 oS bwgs (o
liee OVF) sl laenST 5T colad gl g 59,5 o
g 3 O S sz Bosb 51 PONL 5T ol
Cllad) sliad L8 b (il codled) oSl
bl 00) wilis 6yeS o3l B (g3l i,
- 8 @By 55 5 PONL 31 colld o eolellla
Ll OVFAY) 0,1 0529 5 1o (sxo 5 weSme bl Bg,e
collad anids 0> e i pll Sldllas o y5:5Tb
4 s ol 5l ol 83l lolis cga PONL o350
mhs ol aalllas 1 by ool sads ;5 CAD
5 oo o8l ;o PON1 51 claé o0 4 HDL-C
Uit bl 2 5 4 (6,505l CAD &y Mis Lo
anlie 0050 by et Jlom 5l @il oLl Gl 81 g
HDL o Slos g o deslio candllas ol 5l Lo CBun .0y ,5

25 CAD asis slp

gy 9 dlge
axdlbo 390 cSL“ g Olaiw

a s Jlaws OYY) L& ADY gunls =350 aslllas ol 4


http://ncmbjpiau.ir/article-1-1677-fa.html

re

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

NCMBJ, volume & issue, 14/55, July 20241V ¥ 3kl VF/00 o )lads 50595 ¢ J oS g0 5 S koo (655 555 g0 slae 55 anlihed

Research Article- iays, dlis

P<efe o)) 2l 0929 (5410 S Dglay yuilin] 8 pas
P HDL s Sloe g s ©)08 (o) 2 Sz caalllas (5
IS 50 .00 ,5 soliiul S, i 5JUT ICAD auseis
95 oy PONL o531 e Jled s HDL-C ST, sla simeie o
e %05 b CAD s s s 5 ol oLl 05,5
S 5 ghe Sl g BT Gl el
o 4 PONL 51 el g HDL-C 41, "“(AUC)
HDL- (gls by 4 oy 2g kel Cansd 45 =AY g < [F5Y
U/L jlaie PON1 o 5T cdled sl o F2 mo/dl jloie C
ool e @l Geby b s VYV
G Sl s et B )l wieme olais
S IV JFE SXNA IVVD s 5 & HDL-C (gl iio
JVYIY sy 4 PONL mopl codled gl 5 75O/
eli ad syl L0 5 JAYIE JVVAY VAN
iy & PONL 51 e Jls s HDL-C I, Youden
ot )d Cond yuiomen g0 </FYT 4 VY L Ll
Al el Cund g (S (gletin;d Cumd (Eude
cdles gl 5 YIEY 5 +/0A O+ s 4 HDL-C (o,
el Caws o FIFY 5 /¥R VIO 55 4 PONL 50
Vi dgez 5o S la g 51 S e a4 bgy e Slasiie
255 Sy quy (8l e el 00l 00 5]
56T 5w g0 CAD @Ml j0 Jitee jobo 4 45
bl eloly 050 ,5 coliu] alfais Sowad fgaw S,
Yo o5 lis (ORSYVEY P=o/c o ¥) cubs (glauiio
P=+1+-Y) Sew Gyas (OR= BIFOY P<-/--1)
5 (OR=YN¥\ p<-/--\) hs-CRP (OR=Y/aY¥
LLs,l (OR=-/30% P<-/++1) PONL a3l collsd
6,551 S ) laie 4y g wisls LS CAD L g,l0 sse
ol L poiie L ot 4l CAD M, i
P=+/0A) o (OR=-/ATH  P=-/FAV) x>
LDL-C «(OR=-/a6Y p=:/\AY) BMI (OR=Y/-\0
p=+-1Y0) HDL-C (OR=-/aY4 p=-/oY%)

% Receiver operating characteristic
10 Sensitivity

" Specificity

2 Accuracy

13 Positive predictive value

4 Negative predictive value

15 Positive likelihood ratio

16 Negative likelihood ratio

7 Diagnostic odds ratio

8 Area under the curve

‘5)LoT ‘_glb}iJUT

Mann- 5 Chi-square sla ;yge;l &,k 5l o ools LT
e85 alosl SPSS (o Lol l38la 5 51 solizul L 5 Whitney
Sz al a8 S Gl s (P4 0) syl pxe mhaw g
Kolmogorov- cyge;1 51 lassls o4 Jloy (omwyp
oAl G,08 awslie gl ol eolixwl Smirnov
5 ((ROC) &1, somie 3JUT 5l asllas 8,50 (slo,g:56
O abals oy tes 095 eolanwl MedCale (s Ll 15816 5
Doy alall o ol e Youden asls sleslatsl b
Ol ol pansis i) le el b conds s
uuj)‘ 6\VCA¢.1A 6)Lh>‘ L)dj)l ‘“’W 6\\%AOLa;}‘
o i glotin,s cowd F e g,LS
Geess 8l BB St (9 55 50T 05 5155
5 4 w)ls CAD L Jiies bl )| a5 slo g5l S
59,9 &l (Enter Method) ylejen (g, 5l g 0l 0oy

00,5 oolatuwl Jae 4 b piie

Lasl

Slost 5 il S pliasdins 5 (sl Slasits i
s bl el 0o 03,91V Jga> ;0 CAD @ diee
CAD @M o)llew 9 ol sloog,5 ol s @
LDL-C g (p=+/+7Y) (po «(P=+/F2)) iz ks
ol Hhas sl Ll ciilas 5929 (g 1o (Sxe oglas (P=4/YYF)
S Gyae (P</e0)) YU e lid (P</e-Y)
{(p<-/-+V) HDL-C .p<-/--Y) BMI (p<-/--V)
hS- «(=+/-Y1) pb Jg, S o(P<+/+ 1) & jucdS (55
(P<:/++V) PON1 3l cdlé 4 (p<:/-+)) CRP
553 bl 50,8 caslive 0,5 50 (5l Sre Dol
O Mo olhlews 31 g0l de o ols adllas (o aS Cul
plaS e 45T 550 50 Wiog Guwiliwl b leys oo CAD
a5 50,8 90 (a2 30,S ced B pan bl Wl o8l


http://ncmbjpiau.ir/article-1-1677-fa.html

Yo

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

NCMBJ, volume & issue, 14/55, July 20241V ¥ 3kl VF/00 o )lads 50595 ¢ J oS g0 5 S koo (655 555 g0 slae 55 anlihed

Research Article- iays, dlis

o] adllas 0550 hlow o5 (pSojluil bl Jus
N=Y1) NON-CAD 55 55 ;o 31,5551 mls Lulul,
8,5 N=VY) CAD 5 (aopo b0 5 S (Bge (8,5
@l Si3eyl Glocums 5 a8 S 15 (aop Vo g
35,5 s sl i dglin 5308, L CAD Gy anieds
S 3 HDL-C (sl 4 PONL 551 5,8 350l oS
ol 095 0 CAD (ot ©308 S50 s S sl
s Sy o Lo imgss 5l ol gl b o] azdly
p> & Olgie Sose adlae b Lo adlas slacslas
Sl 95 5 axdllan 390 slo wiges Slasiine wiges
o)Ll PON1 o 51 cudlad (5,5 05l0l capr ooliiu] 8,90
Sy govie 50T by o asdllas jo (il 5 0gdle 25505
el Cut-off o e olgeas VVYV/E UL lade
Gy b e CAD awias gl PONIL o5
o> lade ol jo a5 glaalllas 9SE wgzge el
3 ol oLl lolis cgz PONL o5 el apseis
b el o0t 2l aily oad a5l CAD & Mis o)l Lo
&olyz 0 ol Sl o ys 395 b g CAD coenl 4y 4z
o slar ol @ ) 5 g Jelse ool chlie
oy S 50T 51 o0liiasl b dallla ol )0 (Y) ool Eorn
Wabs Glaysie a5 Wo S asie @wilfas Sosd
iyl clld 5 hS-CRP 5w Grae L 95 Lid
CAD a Ml jo Jotws sloyi51s Sy lse 4PON1
syl clhe L8 s slaasily b L gl ansl
RABAAT)

5 OR=V/-\0 P=+/BYY) s sl 555 (OR=-/ATY
b 6yl e b, ORSV/-$+.p=+1919) o Jg s
2 oz Stsd e ) 50T s aslas CAD

ol 00 03,91 ¥ Jgax
39Sl T 0o Sy 50 5 HDL (slas Slas 51 (S,
wibse (STl clled S oo Ll o 285 O]
LLs,l s HDL 55, 5 PONL 5 oSl s 4 .(13)
codlad e (V) HDL SlownST ool 2 b o] Soop
=32 0530 CAD 4 Mo Lo 5 olles 0131 50 0351 0
0 PONL 51 codled oo cmls g 52 3,5 8
&l 55b 4wl ol 8 4 ©os CAD Mo )l )los
Oy Olallae ol bl jo Lo axdly (ol aS o9 el
g zhaw &8 oLyl sl addllas pl o (VYY) wil
HDL-ST, csls xie CAD _awiets js HDL o Slae
0355 9 o (HDL o Sloe ;Lao) PONT o 5l codled oC
bl Bab i duglie ;S00Ss b jles 5 ol o3
PONL 5l codlad gl STy i o) zebans codel s
oS Cewl o] 5l (Sl aidl ol 09 i HDL-C & s
Slages HDL-C b b aumslie ;s PONI o551 el
g oS (sl aslllas 5 bl o CAD Lpmuieiss gl (6 it
W plmil Vo ggi Cobis Jlows FA (g9, 5 (YY) S g 5900
g 31 ool b PONL 5T (g5l ]


http://ncmbjpiau.ir/article-1-1677-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

NCMBJ, volume & issue, 14/55, July 20241+ ¥ ol VF/00 o5les 50,95 ¢ S5 50 5 Jshon (655555 g (sl aalihoad
Research Article- s y3, s

CAD &l ol ylows g ollo 013 olaordign 5 (b Slastin awlio N Jyox

CAD 4w ol NN L jio
P-value (OYY=0lows) (YA =0lows)
ARN (Fa/Y) YA £212) Y (Ao ,0) olass ¢y (i
<efee (¥+/£) VY0 (F/) Y (2o ,0) olass «olys
<o (OFIB) YAY /E) Y (duo,0) slass Vb 55 Lad
<efee (YAIA) YYY YN ¥E (20,8) Slass Ko B pan
o[- £Y ofF (V) 00 (O) (JW) o
<o YVIEN (F/29) YZIAQ (YIAR) (kg/m?y BMI
<Yy VY. (V) 1+ (YY) (mg/dly LDL-C
<efee) £F (V) ££ (V) (mg/dly HDL-C
<o) YWE (V) Ve (F0) mg/dh o 5 5 5
[o¥y VAV (YO/F+) WY (YV/F) mg/dly ot Jg yunds
<efe) YN (YIY0) VIO (VFY) (mg/dl) hs-CRP
<o V£ YN (DVIYY) VAYIYE (OF/- ) (U/L)PONL 51 cllss
56951,k PONL YL el L C b o550 :hS-CRP VL IS ol o (5,155 (Sl oles aels) ailio b (o)) slass & g0 4 gl
A ILDL- . sas 0055 Lazls BMI (555 55, (55l :CAD el lazs|

L 5590 JoadS HDL-C ool S8 b (g pgnd Jgynds C

100

80

60

Sensitivity

40

20 .
B 7 | ==—— HDL-C
/ —— PON1 enzyme activity

0 20 40 60 80 100
100-Specificity

(CAD) 1558 356 s ylons Laninis sl (HDL o Shae 5 6 boas) PONT 57 e g HDL-C ST, lo _ooonie )05 dumgliia ) S5


http://ncmbjpiau.ir/article-1-1677-fa.html

LA/

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

NCMBJ, volume & issue, 14/55, July 20241+ ¥ ol VF/00 o5les 50,95 ¢ S5 50 5 Jshon (655555 g (sl aalihoad

Research Article- s y3, s

CAD _ais gl PONI g1 s s HDL-C 51, slo e claieice . ¥ oz

ST HDL-C ST, e
PON1 a7
SIMY NZas AUC
< IYAY =+ /AF N AT SRR 720 o ylabs] alols
<efee) <efee) P-value
\YVIP \id Cut-off
YY/¥ YV/D el
YA/ FAIA Copolazs|
\ATANY ¥ oo
AYIP vE ORIPPR I RSN
o0y FOIV e 5L o3
-IfYE UARM we>lYouden
0 \/f- oo (olaiin;d S
AR - 1OA it oolaiin,s o
#1) Y/FA s Gl o

o b CUL-OFF . i o5 o AAUC (55,8 55,6 5 5tons :CAD o) 5LgeST L PONL WU S b utis s Jsyonds (HDL-C o lazs

CAD w3l ;5 5ise Jalse oo

$lp WBaiz Sad g )S ) RIUTY Jgoo

P-value 730 olelsl alols ol G L uiio
(Odds Ratio)
“/FAN “IOYA-VYD - A0 35 o
ooy VB - 4-£/AFA YIVEY ORI
<fee) FIYY1-94Y - o/FaY Y g5 Lis
“feeY VEVY-F/00 ) Y/OvE s By
-1DA] -[AFY-V/- VY VAo o
SIAY “IAAD=Y/ - YY -/a0Y BMI
-/BY4 V-V PY -/avq LDL-C
AN NS IN - AYY HDL-C
-IOYY -/A£4-1/- £ VAo R P
-1 SIAFEVYY Ve b g ymds
<efee) VIVY Y /55E YAEY hs-CRP
<o -V -+ A5V -/204 PON1 57 cllss

ij..wlf HDL'C ‘g)"jl) gslli> L: U’"i"sf’}““'l ij.u.lf LDL'C ‘LS"'\J 0093 ua}LMJ BMI ‘)45; da).c d)LM CAD ul)l..a..}‘
) 5bgaSTl PONL YU ol L C Jlad yaiig s NSCRP U IS b a5 5500)

Mo hhlow jo a5 vy (o . (V- N Y) ol cillas o)
HDL sbx! ,5 (G 50 bglasT 5T g laglans Jolas
2 (V9) cwl awsls i (Dysfunctional HDL) ol 56
o0 Obeys lp aS wiwn Hlag s b pstinl coldlas bl

Mo olilows 3l as ;0 A/ ols adllas jo oS cowl S LLS
Shlews 3l a0 VY 5 (F+-F) HDL-C zhaws ¢l,ls CAD «
Lo anlllae jo cde ped 4 auzils 0+) HDL-C xlass
CAD & Yl ;5 Jitecs 52516 S, 5 lgis & HDL-C
Slalllas ;5 o @) sloi, S b Lo azsl ool i anslis


http://ncmbjpiau.ir/article-1-1677-fa.html

YA

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

NCMBJ, volume & issue, 14/55, July 20241+ ¥ ol VF/00 o5les 50,95 ¢ S5 50 5 Jshon (655555 g (sl aalihoad

Research Article- s y3, s

p
.t
S e

L oanslie ;o HDL o Slos (o) a5 ol o Lo IS j5boa
Sedle oldl Slubs jo 63V cds ol mhw (55 ojlul
ols Hlis asllae ! ol pizren 0)ls CAD 4 M o )los
Ses Ko oyt @ wlsge PONL o3l el a5

29, ,5 4 CAD 4l casis

QS)‘}S'“L&*‘"
axJlas e oS us)...u \51)5‘ LSAL""’ )I 4.1......:5 u.u.\) ulfdwy

igled g 10,08 5 S

Lo anlllas yo aSul & 4z g5 b (YY) wigd (o ooliinl (coss
Oelial b pleye o CAD w M ol jlews 51 g0l slows
5 U JsyedS 5 LDL-C zohw alS s jal onl wiogs
Odsl =57 pol addlas 03,8 CAD L s (e bl )l pas
clld aas e Jlbe et Lo ool Sl
CAD « S o jlow 51 1y ol o131 ailss PONL 53l
alllae (nl Dg8 L 5l aiges (YL oo (uizren 2o 3123
Ioesd @l ik jliel cow Wlgie & il
Syan Oliee J S poe 4 Olg5 ooyl aslllas slacusguze
Al 4 ax g5 b .0ges o,Lsl CAD a M oyl les jo puslewl
9 g0 Sty W sl oo Alss slas Slas lyls HDL
I8 sy 350 eoi] Slalllas ;o HDL sleo Slae p3Lus

=

255


http://ncmbjpiau.ir/article-1-1677-fa.html

re

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

NCMBJ, volume & issue, 14/55, July 20241+ ¥ ol VF/00 o5les 50,95 ¢ S5 50 5 Jshon (655555 g (sl aalihoad
Research Article- s y3, s

&lw

1. Khan MA, Hashim MJ, Mustafa H, Baniyas MY, Al Suwaidi SKBM, AlKatheeri R, et al. Global epidemiology
of ischemic heart disease: results from the global burden of disease study. Cureus. 2020;12(7): €9349.

2. Vaduganathan M, Mensah GA, Turco JV, Fuster V, Roth GA. The global burden of cardiovascular diseases
and risk: a compass for future health. J Am Coll Cardiol. 2022;80(25):2361-2371.

3. Said MA, van de Vegte YJ, Zafar MM, van der Ende MY, Raja GK, Verweij N, et al. Contributions of
interactions between lifestyle and genetics on coronary artery disease risk. Curr Cardiol Rep. 2019;21(9):89.

4. Ghayour-Mobarhan M, Moohebati M, Esmaily H, Ebrahimi M, Parizadeh SMR, Heidari-Bakavoli AR, et al.
Mashhad stroke and heart atherosclerotic disorder (MASHAD) study: design, baseline characteristics and 10-year
cardiovascular risk estimation. Int J Public Health. 2015;60(5):561-572.

5. Oliveira FLC, Patin RV, Escrivio MAMS. Atherosclerosis prevention and treatment in children and
adolescents. Expert Rev Cardiovasc Ther. 2010;8(4):513-528.

6. Endo Y, Fujita M, Ikewaki K. HDL functions-current status and future perspectives. Biomolecules.
2023;13(1):105.

7. Chiesa ST, Charakida M. High-density lipoprotein function and dysfunction in health and disease. Cardiovasc
Drugs Ther. 2019;33(2):207-219.

8. Ahn N, Kim k. High-density lipoprotein cholesterol (HDL-C) in cardiovascular disease: effect of exercise
training. Integr Med Res. 2016;5(3):212-215.

9. Satoh H, Tomita K, Fujii S, Kishi R, Tsutsui H. Lower high-density lipoprotein cholesterol is a significant and
independent risk for coronary artery disease in Japanese men. J Atheroscler Thromb. 2009;16(6):792-798.

10. Aghasizadeh M, Samadi S, Sahebkar A, Miri-Moghaddam E, Esmaily H, Souktanloo M, et al. Serum HDL
cholesterol uptake capacity in subjects from the MASHAD cohort study: Its value in determining the risk of
cardiovascular endpoints. J Clin Lab Anal. 2021;35(6): e23770.

11. Bonizzi A, Piuri G, Corsi F, Cazzola R, Mazzucchelli S. HDL dysfunctionality: clinical relevance of quality
rather than quantity. Biomedicines. 2021;9(7):729.

12. Sacks FM, Jensen MK. From HDL cholesterol to measurements of function: prospects for the development of
tests for HDL functionality in CVD. Arterioscler Thromb Vasc Biol. 2018;38(3):487-499.

13. Kulka M. A review of paraoxonase 1 properties and diagnostic applications. Pol J Vet Sci. 2016;19(1):225-
232.

14. Shunmoogam N, Naidoo P, Chilton R. Paraoxonase (PON)-1: a brief overview on genetics, structure,
polymorphisms and clinical relevance. Vasc Health Risk Manag.2018;14:137-143.

15. Khodayar MJ, Seghatoleslami M, Salehcheh M, Jalali F. Paraoxonase and arylesterase activities in patients
with cancer. 1JBC. 2017;9(1):5-11.

16.Zhao Y, Ma Y, Fang Y, Liu L, Wu S, Fu D, et al. Association between PON1 activity and coronary heart
disease risk: a meta-analysis based on 43 studies. Mol Genet Metab. 2012;105(1):141-148.


https://pubmed.ncbi.nlm.nih.gov/?term=Bonizzi+A&cauthor_id=34202201
http://ncmbjpiau.ir/article-1-1677-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-07-09 ]

NCMBJ, volume & issue, 14/55, July 20241+ ¥ ol VF/00 o5les 50,95 ¢ S5 50 5 Jshon (655555 g (sl aalihoad
Research Article- s y3, s

17. Shekhanawar M, Shekhanawar SM, Krisnaswamy D, Indumati V, Satishkumar D, Vijay V, et al. The role of
paraoxonase-1 activity as an antioxidant in coronary artery diseases. J Clin Diagn Res. 2013;7(7):1284-1287.

18. Saffar Soflaei S, Baktashian M, Saberi-Karimian M, Esmaily H, Moohebati M, Ebrahimi M, et al. The
association of paraoxonase 1 activities, serum mRNA expression and polymorphisms with in-stent coronary
restenosis; a case-control study. Gene Reports.2023;31:101773.

19. Soran H, Schofield JD, Durrington PN. Antioxidant properties of HDL. Front Pharmacol. 2015;6:222.

20. Litvinov D, Mahini H, Garelnabi M. Antioxidant and anti-inflammatory role of paraoxonase 1: implication in
arteriosclerosis diseases. N Am J Med Sci. 2012;4(11):523-532.

21. Thakkar H, Vincent V, Roy A, Singh S, Ramakrishnan L, Kalaivani M, et al. HDL functions and their
interaction in patients with ST elevation myocardial infarction: a case control study. Lipids Health Dis.
2020;19(1):75.

22. Mahrooz A, Khosravi-Asram OF, Alizadeh A, Nosrati M. Comparing atherogenic ratios using paraoxonase 1
and HDL-C in diagnosis of severity of coronary artery disease in type 2 diabetes patients with nephropathy. J
Mazandaran Univ Med Sci. 2023;33(220):132-138 [In Persian].

23.Shi A, Tao Z, Wei P, Zhao J. Epidemiological aspects of heart diseases (Review). Exp Ther Med.
2016;12:1645-1650.

24. Mirzaeipour F, Seyedmazhari M, Pishgooie AH, Hazaryan M. Assessment of risk factors for coronary artery
disease in military personnel: a study from Iran. J Family Med Prim Care. 2019;8:1347-1351.

25.JiaY,Wen W, Yang Y, Huang M, Ning Y, Jiao X, et al. The clinical role of combined serum C1q and hsCRP
in predicting coronary artery disease. Clin Biochem. 2021;93:50-58.

26. Pirillo A, Catapano AL, Norata GD. Biological consequences of dysfunctional HDL. Curr Med Chem.
2019;26(9):1644-1664.

27. Zodda D, Giammona R, Schifilliti S. Treatment strategy for dyslipidemia in cardiovascular disease prevention:
focus on old and new drugs. Pharmacy 2018;6:10.


http://ncmbjpiau.ir/article-1-1677-fa.html
http://www.tcpdf.org

