[ Downloaded from sjimu.medilam.ac.ir on 2025-11-02 ]

[ DOI: 10.29252/5imu.25.2.55 |

9Y 135 (0> d)Laid Ak § Caay 2)9) ol 30 egle oGl (iG] (alc alas

P95 Ol ohlen 3 Lol ha (S0 )L L LDL @1y 051t oy bLS 1 (o) 2
eié\dj)_gufs FINAE cYL;waJ. r.))\ff 4\3\5..! JUUQ S

Slp) ‘é_)i:wd wes0w) i) S80S ¢é.>aLLUJ 229 sl cawj 598 ()
SRl oda) qoda) Sy ogle AlSui)y wesSbpy £aSUD el cduban 295 (P

AENY/E: 5 pd fu b AFNAYNA Bl f,b

s

ol b Je) bl Sleblo Sliogas 5 (aw Lo g5) 2 LDL b (lsims 15 i Slilllas (ol ;oo
S o1l e US| 35 ol 5 33,5 g b o o )3 s 5 JSCb s g s () 5 45t 50 (Lo
2550 B (o 290 S 09,5 b dugllio 53 (65398 (b iles )3 b ol (55 ity LLDL

slojlre bl 5 Wlls 3,8 Yo 5 Jlan 3,8 Yo Ll o0d plodl aals =350 Gy 4 adlllas oyl B gy g Do
i 5 ol553 S b LDL &b gl (585 Jpusll 5 58 (0o 55 sl 3,551 cslo el 5 (il
A S 03l

s (P=e/o - NTENAE V-5 1M Yylogs 31,31 55 LDL 3 b Sk «Jools gl ool 1 3 yidgy (saxdl
Ol adllas oyl 55 ol (P=+/Y0er + + V/YEE/EY M) Qo 5131 )0 LDL clyd jlad ,Sks 1 208" (o)l ixe yobo
ol 5 ol (VYIS0 V05 MV) 38 313l 51 208 o)l sineyslo s (YO <A YNV ) logs 31,31 5 b5 iy
o 35 i sl 039 )5S 00,5 5l i oot ol 59 LDL 3 g 53 i 5,5 45 03k (o Lins ol
25 osnlie 35S oliyd hlaw 0 b ol e (55 Juuslty 5 LDL cl)3 8 (ySilhe s (e bl
98 5> (e wllo 313l 3 LS| cpl wiz 0

Sl olon s GRIBIL i hie LI L5 5 SosS LDL )b o ols ol ol adlllas 36 5 ol 9 S
bls)l ol gaw b Jeily ) yuetd b LDL @IS jla8 53 jd sy o o 4 iz oo e baye i) (59,s

595 9o KBS JBa 5 Sos LDL b Juuslsy 15345 5o 231y

Q\ﬂ\ cCJ\.M.w ‘@)L,.,‘ )bT ali.f...;‘: ‘C.L\M» .\:—b ‘J‘”L"‘;’ S ajj§ J_,.‘w.a e.k.....i_,a B3
Email: gol.keshavarzi@gmail.com

Copyright © 2017 Journal of Ilam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

[AIA



file:///C:/Users/m/AppData/Roaming/Microsoft/Word/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.25.2.55
https://sjimu.medilam.ac.ir/article-1-2543-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-02 ]

[ DOI: 10.29252/5imu.25.2.55 |

OhBas g 5))9lnS asbls ... (,33)331 )0 L LDL 313 2jladl 33 bUI)) (W)

obe > e SILDL (i (Y )ogr salss
s Oblen 5 5 egide by CHD liles
Ol yide a2 ST hboe BRI (VWAT) ot
ot e )l e olgis 4 1) LDLC w2381
Moty $9,5 Boys Kol sl s by
955 S)lons 4 Mz 381 1 ()l Lol ((IT)3los )5
32 (VF)azsle b LDLC aiej (sl igsS
Saw)) iz Jelgs 25290 Sllllae polal
g ol > (olel Gl el (B laygsé
Wl Jluuss 465 Ngd 0 LDL &lyd 5 Sas
by cpl (raw (oSl k e b galiens]
Sl o o o] il cpols o Vb 4 e
Lighse CAD (Gilom 4o )0 g ujgiSsly sl
Se ol 4 g @l kb plea b oojlul ) s
ol Sl cols bl 3 ppe S S
ey & @S (o Hpai Lo gd o0 Cgucme )
d29 ol aw (oS g y8he b b
dwlis ;3 CAD llew o daly ol o bl atsly
) oS ol Pl L WS ooy J S 095 L
OB e g 35 (o0 )18 adlhas 390 dlad
5 Sy b byl o gl (S8l 5l g b jlad
B Gis 350 CAD (gilew upisl
25 o0
b sdg; 9 dlge

Ao dadd glod)y cle 4 &S (o8l o
b Gljlon & (B gla b 4 SeSie
bl S alie P e (s
Teoglon 3% S0l cus g b olo )l
EpSgs Sy S8 b wad Sl 8 5,8
oblew 5l shyg 053 Kged il (e Ve (Jgene
38 Vo) S S8l g (low o) s99)S by
Sy 4 by oMbl wus obwl (Jus
ablo e LS wuld g Gl sle s
Bpae g oy o )R (Soye = B Slow
09 bl (Kb 0kgn 59y 5 ohlew lag)h
Ohlew  adllas pl o el cwoss b ol b aslas
@alg> b g (3l olo £3) 3, gu0 g )il &4y Mive
g5 olyw (3l ole Y(b) (Bl (Bgpe — (A

s

AoNo

(eSS b 5 5) LDL 3
o 5 A (550l (gnd oS ) g dpusly ¢ o3l
9 Wubliee ome (S0l 58 il @S ol oy
2 bt b o] Sliwly xSl Sluogas )3 puss
9 (VWS o S iy s mudglie 59,
osds ool LDL @l (glpy B g A )L cusgid
ol b g Sy LDL @l Jols A ulgid sl
LDL il Jols B Cuigid g i b yiegls YO/O
YO/O3l yeS o3l b g (sd-LDL) J&s 5 Soo8
IS oos pbol Glllas (Y)asl o jregl
Bos — B slaslon Wl jlad g9y (Haw
Y 5 & g 5 SosS sl LDL gyl ol,él 5o
ol p Pl e S Sl gt
LDL Slyie 9 o958 @l ¢liime Slalllas
RIS 5 s pelS (55 Ll Gl L (B s5S))
YU a8 g eidgus] yun She s HDL clale
sl Soo Jolss & ol o8y (o (F)u)ls bls)l
O WAV P T sd-LDL ALY &)9).\1
sd-LDL pg K551 lp cde pais Ll
o Ylis! LDL 5 o6 @l el onds slpiuiin
raw i3 L g b laast T e Lials s
ot ol ol el ) (quA) oy il
Sy (0)cw! amoliwsST & dxiwe 5 S5 @l
aildy Bgye il bwg 5 ol LDL 5 Koo
sy Sy opl JWanl JWsl 4 > g ol
& Cond yiaS Sy Jee SA-LDLOIS (F)cwl
Sy (S5 o g W) 4S5 LS sla g,
(V)35 Bgye slo Sl 555, 4

o ol OMlas oSy sl (e 5o
s SlopBsn 9 Boe S gl wl b Jols
Slgzme b (89 gl (e 5)L (A)asle Jol

(Plosg a) Sognl slodnd gt ¢ (pZigy o o
Q) 35 paits bls) NEFA Gy cslasal

g 5559, ¢ LDL 5 wins o i lalllas
F ool amlis] 4 Cuns g 03 SeuSy


http://dx.doi.org/10.29252/sjimu.25.2.55
https://sjimu.medilam.ac.ir/article-1-2543-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-02 ]

[ DOI: 10.29252/5imu.25.2.55 |

9Y 135 (0> d)Laid Ak § Caay 2)9)

el (30 el olElily (ihag)y (alc adlas

sl bl o o8 @oles cpl b (V)05 eolal
laser light scattering ) (,5) ,9 Uslp b9y
dynamic ) (Sealo> )8 ly (s3glgaie 51 (LLS
sokaie pd 1,5 edlazl (light scattering; DLS
Jyd e VL LDL oiS1y8 5l ) Le /0
A S 3l g w5 byl ,55ke axssly Jslre
cellulose acetate membrane, 30 ) (o
o3l yee (MM, 0.2 um pore size, Millipore
Joloee 35,8 Gl Jlasl 5 (Ko b @l b s
LS ol b ke S ess il
LDL&lys jhaé g 455)5 55,5 (DTS0012)cs o
Malvern, ) ZS ,plub; ob olSws oS L
25 aSooL 5l eslawl L 4 (Worcestershire, UK
)9 b 65 ojlul yiagl OYY e Jsbo L juw
b 423 WY dgly 55 )90 G awgi 03,05 iy
Non-Invasive Back-) NIBS (¢5555 5l oalawl
s9MysS b g W08 (gyglaes (Scatter
SaS L odly w58 colun oKy (cOrrelator)
DTS, nano series, ) ,plw Uj oKuws 38l p
version 5.02, Malvern, and Worcestershire,
3 ojlnl 4 bgsype wleMbl g 1515,5 5JUT (UK
oS s 7w Gpo ol Ojeo
&5 9 LDL ol ple 6Kle olSiwd )5
o Gl sle 4 bape e Sy 5 dag]
5 Y0 "C lod o oS slo i ded S 0
A5 e Gl 085 Copge Jlgd ©)ped,
Olgea ol (Wbl pSaal) Ry ajeSng «l,d
boalyd ylad (605 o3l Cono b a8 5,1, SOP
Gold ) sjlull  plegh <l 510 eolazl
Nanoparticles, 20 nm, 0.01% (w/v) aqueous
olea cos (solution, Nanocs Inc, NY, USA
Lasgs o 1)) Jad b 5 3338 gy talof] il
09 Shed coyps )3 calks ol exjle
TAIY 393 (lusy Liomaw Ve lp (ACV) o
oiese A lp (o Gen Sl cupe 3
Y/ VARYRES
Aiwss 43 55 LDL & (555 Juslty (55 o3l
ol L Malvern Jse nano ZS,;leb; olKuws
zoe Jsb b e 55

98 plosl yagl OF

oy

iz b W5 )y el gla slew b g igie
sios JoalS ol |y g azals Y4 CRP &8 (ool 3l
s 5 65 w3550 Vo o s
sx ol olgs s a5 Sllay 0 Gl adllas
SoS bl joas adlles j> wind S,Se 3l
o8 Nge i) o Ve Jgene (5SS i
o J5S 33l g 6398 Glyd ohlew Sl s
wla o g5 paw g ord ans Slsb cel YY-VF
42,8 VO o 4y Yoo o TPMygd b 5auty sl alowg
sl dg > aAloliM 5)8 & iy diged Do o I
Sosleen pogase (ugn ol gy Setedly
3 ey LDL &l)d (gilolir gl 80 a5 pyu
ok (V) b ool ilySan o Bronzert o,
2ol b Soieyilul gl sladg) 4 bl 5> oM
Optiseal, Beckman/Coulter, Fullerton, CA, )
DA )y il e MR as )3 iyluS 45 (USA
Joloee yid (o ¥ g 20,5 4L3] ppu ) (e
b sl L3l joS3e pyw g9) 4 &Y o Sjpar A
2 dg pl b dbul diwsnl diwdl cud S
Beckman Coulter ) jsa ysluldgl oKiwy
asli 55y 4 e (Optima L-100 XP
P g el £ Saedy Feeeerpm joo L Tide ol
" 5" Acceleration 5" (sla el )l 4 VFC® (slod
e a5 e ke Deceleration7
Mo 4Y) VLDL oishs b jeinslo
@Yl Y Jobre Iyl (e ¥ olyenas (<bl g
YUy e ady ad ) 90 g andly A
» NaBr 55 Y¥/A g5s) B Joboeo ) Lo
PN 93 b A s )5 Lol (A Jplons
5 VPC° sled o g celw VY ey Feees

"

9 "Acceleration 9 sl el )b
Al o cpl 5l s 03,5 594 5l ' Deceleration?
—55 Bl Sy Copes) LDL a1 okl
g <3 b g8 pplb Ciblpgw > (26l
Gogleer Gppuyl U Sy gl cy K
sed (6,8 ojlul loy U -AC® gley o S
Gl b 5 Sile s (gly - 0B g)has @)
Uil Ko g EMeErson yoq, alie g, 5l LDL


http://dx.doi.org/10.29252/sjimu.25.2.55
https://sjimu.medilam.ac.ir/article-1-2543-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-02 ]

[ DOI: 10.29252/5imu.25.2.55 |

OhBas g 5))9lnS asbls ... (,33)331 )0 L LDL 313 2jladl 33 bUI)) (W)

obej e b (5,80l (LDVLVelocimetry
Doy 4283 0§ yie8 g5 0ilul S plos]
Mi8le 5 5l oolauwl Ly Lavosly des adllas oyl yo
L o Jloy @jo5 23,5 3JUT VS aseus SPSS
ool g sl — LS 5 alsS y90j] 51 o3lizl
Sly sl £ Sl b @ Jols glaodly o )5

W s )5 L )0 b Lixe

oA slaasl
3,8 5 sl cowty b Clastie wlal
oy i SO ojleds Jodn o &S ddlles cod
Blod 51 ) 5 slows 331 45 cpl & 4058 b o
ol (sl Sy it s s 3 o
i A8 6y39)S by e Ole > Boe

0599 93U DTS 381 a5 51 odlazwl b laosly 5JUl
A (o /D tslajl plosl (gl 0,8 oo ploxil B/-Y
Ab) sl 3 ) o Sy L LDL 8153 5l
b comesdl 0uBign V-HOML (5ol \MM ey 5
Sagld 5 ensS b (VF Ll pH
cellulose acetate membrane, 30 ) 5wy
o3l s (MM, 0.2 um pore size, Millipore
b S ol Gy Jolo S 2 008 jild Jgloce
U5 Jesly 9 23,5 3055 (DTS0012) B yas

Hplly gl oKy S L LDL @l
ZS(PCS,Malvern 3000, Worcestershire,
DY zso Jsb b 5u 534Sl 3] oslizl L 5 UK)
il edel cants Sledbl b 605 ojlul yiegil
295553 Jl ygee e jegil Y+ 5 o5 cutS
5 o025 Ailbp Hnlel; ol Il ey bawys
e g SSS ool b lyd (5989 iSU1 8 >

29 JS 05t Laser Doppler ) (o5 kb o
adllas cou al,8l b clasuie WY s
P (5 V) s Jert e [ 7) 5 o i
e PTEI: 2T (Jle) oy
-IYA Y\ (V) Y- (F5IY) S 3l
R 5 (¥ \ (YY) 6B ol 3l
ooy V(YY) (1) 8 ol SLels il Lol
ey A (V1Y) Y (HY) &S 33
ey Ve (VYY) Y (51Y) YU 55 L ol gl
A A (%) () sty ol (5g)l> o
e YA (AV/¥) () Ol By
o) v (YY) ) SN 15 eyl G o
e (YY) () Ot ydlS 9y 428 e
ofeeeey A (5+) -(+) ACE (o 0158 lgo b yuao
ol 3 Jae w23l « ACE x5l o 03y (Lt (a0 )3) 3w b opSilee T jlne Gl y5ul 004y b 03l

5 me by Ky sl p2eS JymS aLal 5l gl
gaw Uj Jewiliy 9 LDL @ 1) )8 (550ke
03,5 oalie (5595 pbyd ghlew gl
sl 5 bl ol ws e . (P=0.0001, r=0.66)

(P=0.19 r=-0.261) 555 ,l5 _ixe o

Cunds lowdgn Olasule olul p (piz oo

olod Jpio )3 &5 Sy 5 oo 05,5 93 5l el
Obe &S 20,5 o odalin wilodd edld sl ¥
FaS ()1 (dme ysboas loy S181 )5 LDL )y jlad
o cal w33 5 LDL @l s 3 Sls )
e o Jlow L3 3 B el e 0ix

dolllas con o8l Slewdign Clasuie Y Jais

Polie  (#5¥4) s o oblen (58 ¥+) S o3 s
oo YEAA LN/ YolvYs £ . /5Y (MM)LDL o5 jbs Sile
ofeeed -vol-A£ < /vY -YY/s0 £\ /o8 (MV) 5 Jemsilsy 0:55Le

DA


http://dx.doi.org/10.29252/sjimu.25.2.55
https://sjimu.medilam.ac.ir/article-1-2543-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-02 ]

[ DOI: 10.29252/5imu.25.2.55 |

9Y 135 (0> d)Laid Ak § Caay 2)9)

el (30 el olElily (ihag)y (alc adlas

RTINS 1 C P | WP R S
N9y ol g oad S (SHb el gl jdliny S
o sl leyon; slaunlp s b el
P95 G » SBe 9 b L bey
O 38 Pgme daly S b adlas )3 (VY )25d 0
b of o U5 Jiwiliy 5 LDL ) jlab (S0l
byl cpl 0,5 osnlie (653958 by hilow 5
Dy okl wyp jo il Ken o Belle adlas j»
5 LDL 5 Sags @l o 15355 )5 g
S g 0 I8 ¢ 5S,n el LAl
b o e Jyilty g il (gyidn Si)5h9 Sl
o) @l ol Sl (YY)l 5 e
seb 4 Hlew 08l > LDL @l jhad 4, Ske aslllas
sldl s LDL el)d b 5Silke 51 a8 o)y ina
by by deily 5:0ke iz o2l ol
OeSle I peS (6513 (dme ygby jlaw 0,81 > LDL
oty sl ol 331 5 LDL @l (gbj il
Jlaws 33l 3 LDL @lyy oedaws it §,L5 45 _jina
Gr B gee BLl S g8 (b el i
b o) gaw (665 Jouily g LDL @) jlad (4Ska
2 oonlnle 23,5 edaliie (5595 lpd Ghlew
odel Cawdy gulis 5 5 0ad )by daxie Olalllas bl
LDL <l jlad Jio oloygS le o bo aslllas
Sy ol a1y o ol )3 (oo )L Sl
A e = o gl e ln ola)ssl
ol 2 5 Gl poyp g adlas ol wIS oS
o P3Pl e Sp al) b SeS Slg e diej
o) puedgelio b Ladyo slo (g)lons 25T e 5
Ale

&l Sl

Ayl ol )8 0y90 dol ULl 2 et dlis oyl
b obwd S clidss pole asly oMl sl ol
e il (oo O] (S pole ol ()l
Py 5 olSutily 93 Ctslue g (550 I by

D)5 oo

Reference

AN

S35 Al g S

Sy & L5 s b adlas
obyd bl gl > (Boye —(8 slaygsl
ool it o JpS A 4 Cans B (g5 8
e o5k 4l 331 3 LDL @l jld (4SSl
Il 33l ) LDL @b b cuSibe 51 oS (s
sk slowr 381 55 65 el Glise ciz oo ool
Uao by cnl g conl JS 3 1 a8 (gl ine
Ol > LDL @)y maws )3 (e §)L5 &5 0l oo
bo cnl g ogMencusl o392 J S 09)5 jl yidis o lows
Ok O ol (e B S & e
» ol e b Jesly 9 LDL o 15 L
Slllas olul 20)l> 3925 59,5 (b Ghlew
P B olen 4 Mol Sy 9800 lgis 29250
1L JSs 5 a8 g 5l LDL o)l o8 ool 5
£ 3 LDL o)l 45 canl (o)l 5l it il ¥
S 053 by Glow & bl 1 (F)ewsd S
a2 5 g Sly il o 5 otee sl g8l Sy
Slllae )3 asle By =l sl s)low o &5
ol Canl 0l pluil b lilew (59 &S (gusi0
o B Cwigd &S cuwl oty ol 4 ass
Sl ol 4 oo Wl 3l 5 jin olew
g ) o glglen 4 Mol jlas 515
o adlls > 4l & avgi b gy cpl 3 (VAOV)azS
e gk sl 3L 3 LDL @l)d jlad (ke 3
Il 33l ) LDL @b b cuSibe 51 iS5
dgyeo Jenle ;5 cldllas 4 slawl b 35 g Cunl
s LDL @l 5 SasS ojlul o 58 bls)
adlae (VA)asl ausly dgvg ba ol atunse
Olie &8 wad e sl ulKes 4Okada
e 3 L e LI LDL @l)d (ygalasTy
¢ o Lo Giali8l b b @l )l pdaw
sl )pSe a5 g 4Bl Gl e (gelinST
55 Jubaul o Jolo > el Ly 9 Sl
O b 9555 9yl LDL (V4] b (il 3l
Pl JoyadS Gl idling S cae s cunl (S


http://dx.doi.org/10.29252/sjimu.25.2.55
https://sjimu.medilam.ac.ir/article-1-2543-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-02 ]

[ DOI: 10.29252/5imu.25.2.55 |

OhBas g 5))9lnS asbls ... (,33)331 )0 L LDL 313 2jladl 33 bUI)) (W)

1.Niccoli G, Baca M, Spirito MD, Parasassi T. Impact of electronegative low density lipoprotein on
angiographic coronary atherosclerotic burden. Atherosclerosis 2012; 223:166-70.

2.Wilson PW, Pencina M, Jacques P, Selhub J, Dagostino RSR, Odonnell CJ. C- reactive protein and
reclassification of cardiovascular risk in the framingham heart study. Circ Cardiovasc Qual Outcom
2008;1:92-7.

3. Packard C, Caslake M, Seperd J. The role of small dense low density lipoprotein a new look. Int J

Cardiolog 2000; 74:17-22.

4. Packard CJ. Triacylglycerol rich lipoproteins and the generation of small dense low density lipoprotein.

Biochem Soci 2003; 31:1066-69.

5. Stocker R, Keaney JF J. Role of oxidative modifications in atherosclerosis. Physiol Rev 2004; 84:1381-
478.

6.Hirano T, Ito Y, Koba S, Toyoda M, lkejiri A, Saegusa H, et al. Clinical significance of small dense
lowdensity lipoprotein cholesterol levels determined by the simple precipitation method. Arterioscler
Thromb Vasc Biol 2004; 24: 558-63.

7.Hirano T, Ito Y, Saegusa H, Yoshino G. Anovel and simple method for quantification of small dense
low-density lipoprotein. J Lipid Res 2003; 44: 2193-201.

8. Boucher JG, Nguyen T, Sparks DL .Lipoprotein electrostatic properties regulate hepatic lipase
association and activity. Biochem Cell Biol 2007; 85: 696-708.

9. Grammer TB, Kleber ME, Marz W, Silbernagel G, Siekmeier R, Wieland H. Low-density lipoprotein
particle diameter and mortality the Ludwigshafen Risk and Cardiovascular Health Study. Eur Heart J

2014; 35:1-17.

10. Khan MS. Small Dense LDL: New Marker for Cardiovascular Risk Assessment and its

Therapeutic Inflection. Biochem Anal Biochem 2012; 1:1-4.

11. Mello AP, Dasilva IT, Abdalla DS, Damasceno NR. Electronegative low density lipoprotein origin
and impact on health and disease. Atherosclerosis 2011;215:257-65.

12.Sanchezquesada JL, Benitez S, Franco M, Franco M, Blancovaca F, Ordonezllanos J. Density
distribution of electronegative LDL in normolipemic and hyperlipemic subjects. J Lipid Res 2002;
43:699-705.

13. Genest JJ, McNamara JR, Salem DN. Prevalence of risk factors in men with premature coronary heart
disease. Am J Cardiol 1991; 344:1185-89.

14.Stamler J , Brown WV, Gotto AM, Right Greenland P, Grundy S, Stamler R, et al. Serum cholesterol

doing the thing. Circulation1993; 88:1954-60.

15. Bronzert TJ, Brewer HB. New micromethod for measuring cholesterol in plasma lipoprotein fractions.
Clin Chem 1977;23:2089-98.

16. Rawle A. PCS in 30 minutes. Malvern UK Inc Publication.1995;P.213.

17. Friedlander Y, Kindron M, Caslake M. Low density lipoprotein particle size and risk factors of insulin
resistance syndrome. Atherosclerosis2000;148:141-9.

18. Toshima SI, Hasegawa A, Kurabayashi M, Itabe H, Takano T, Sugano J, et al. Circulating oxidized
low density lipoprotein levels a biochemical risk marker for coronary heart disease. Arterioscler Thromb
Vasc Biol2000;20: 2243-47.

19. Sparks DL, Chatterjee C, Young E, Renwick J, Pandey NR. Lipoprotein charge and vascular lipid
metabolism. Chem Phys Lipids 2008; 154:1-6.

20.0kada M, Ito Y, Inano K, Miida T, Matsuto T. Structural changes in oxidative modification of low-
density lipoprotein investigation using lipid peroxidation products surface charge and spectrophotometric
patterns. Ann Clin Biochem 1997; 34:173-8.

21. Abela GS, Aziz K. Cholesterol crystals rupture biological membranes and human plaques during
acute cardiovascular eventsea novel insight into plaque rupture by scanning electron microscopy.
Scanning 2006; 28:1-10.

22. Belle ML, Blanche PJ, Krauss RM. Charge properties of low density lipoprotein subclasses. J Lipid
Res 1997; 38: 690-700.


http://dx.doi.org/10.29252/sjimu.25.2.55
https://sjimu.medilam.ac.ir/article-1-2543-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-02 ]

[ DOI: 10.29252/5imu.25.2.55 |

9Y 135 (0> d)Laid Ak § Caay 2)9)

el (30 el olElily (ihag)y (alc adlas

The Relationship between LDL Particles and Their Surface Charge in Patients with Coronary
Artery Disease
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(Received: March 9, 2015
Abstract

Introduction: According to recent researches,
changes in the composition of LDL particles
affect their surface charge and structural
features (their diameters, for example),
modifying their morphology and metabolism in
the plasma. In the present study, the relationship
of LDL particles size with their zeta potential
were assessed in patients with coronary artery
disease in comparison with control subjects.

Materials & methods: In the case and control
study, 30 patients with coronary artery disease
and 30 control subjects were selected based on
the clinical and angiographic parameters. The
size and zeta potential of LDL particles were
measured using zeta sizer instrument.

Findings: Results of this study showed that,
LDL mean particle size in patients (24.18 + 1.6
nm) was significantly higher than that of control
subjects (25.26 + 0.63 nm)( P=./0001).
Furthermore, the zeta potential level in patients
(-25.08 + 0.77 mV) was significantly lower than
that of control subjects (-23.65 £ 1.56 mV)

Accepted: February 23, 2016)

(P=./0001). This means that the negative charge
of LDL particles was further in patients than in
control subjects. On the other hand, there was a
significant correlation between LDL mean
particle size and zeta potential of the particles in
patients. However, the correlation was not
significant in control subjects.

Discussion & conclusions: Low density
lipoprotein (LDL) particles are heterogeneous
entities based on their size, density and
composition. It is conceived that among the
particles the smaller and denser ones would be
more  atherogenic. The  present  study
demonstrated that LDL particles with smaller
size and more negative charges are associated
with increased risk of cardiovascular disease.
Also, changes in the diameter of LDL particles
are associated with the changes in the zeta
potentials of the particles.

Keywords: Zeta potential, Small and dense
LDL, Coronary artery disease
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