[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

Journal of Shahid Sadoughi University of Medical Sciences O (Bgo st (S iy pole oKLl Jhdgfy oode alxo

ale#® A, A _
Vol. 24, No.9, Dec 2016 J,‘;{ﬁﬁ;ﬁb&?fﬁ,% 1A 15T A oyleds YF 0590
' ¥
R
Pages: 724-735 Writ VYF-YTD camio

gl yld 35 (315 9ilog 5 31 Jolo (suigighd Gilus 5y
LDL (ygmwioawSt g (Rhus coriaria L) glow ol o ylas

T30 etk T s itln L Lo e alle

oS

SPLS Blows 095 o0 Cgme 555951 )0 mae Slygy Ko (JLbigail ojlgrs o 2 GlaS slml b LDL (ygrnlspnST oo
Sl b oS gy o0 sled 4 GlanST (Sl SlaS 5 cnl alez I 5 laagdgiadls 5 oo (Jsib 5 GlanS| ST oleS 5l 2
3 Jrol sagigdls slil 31 s jgline a ot cl dA) S WS L Jlge 1) 53,08l 5T (5l Sl ;38 LDL (el
1285 plnil ae Slilgs 5l (LU LDL (gauslanaST 2 Blows ojlas grl2hd J5 (315 95leg S

5 iz bugie SRS Cod g, 4 s §se lol sl ol sleslinul L LDL salfiales] (raghy oal 59 iomsn b9
@ bgpe SELS e 2358 o LH-20 (oSoliw 005, b g gommlthd J5 S Loy Glows o)las (g0dgigdl (soime
5 052> 50 (el yrns 5l 30 el 63 lle wd gy Blows ojlas Gaidsisdls sl j5a> 45 LDL (genlapes]
A (6 S 03Il (] SO 900 ,b9.5) TBARS g, 44 0 )lac jga> pac

Gl oley Pl o) o gime (il cam Blow ojlac ouigigdls soime a5 ols slis eael Caws 4 @l @b
15 DL faralipT 5l onss Jol apaallies oyslle (i omizmad 05 c0 LDL oygmmslinT Kz e o (Lag time)
28l S (5l gine jsb 40 las jpax

5 3,00 LDL ygmuloneST ol 2ol 5 e ,5b 3low o)las cubgidld (sgiome 45 ams oo lis aatily 1o S ams
oz 51 LDL (ygelapnst Slilas 51 256 Clloe &3 sl 6550 Jole rizron 5 o Sldllas Cqz (nlin 2008 Wil oo
il 9, 0ulg 51

dLo.w cuﬁm‘)...l.d J) u.\.:sya)b ‘)9)1&‘9)"] LDL QW|M| ‘SAJJS ‘5'.#:0)'3

Olgiuol  solusl ST 28313 (Ol s U 19 ¢ somiogns 89,5 i)l swolis IS (G92eiiils -

Olgiuol  sollanl 31T 881> (Ol yoUd 31y « sondga 9,5 ¢ )b Sbirwl —F

Oleinol Olginol (S jy pale sl8E1S Oleol @9 e 9 il Slidiond 55 po csondigm 09,5 ludils -V
hnaieri@gmail.com :;Suig Sl Cummy ¢+ PI=FYEY o | PF 100l ((J ghumno 0 3kuu 95)%
1PAD/V/10 1gb p 3y )b 1PAD/P/VY 2edlys gl


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

YYO

ol en g (2L Jlawe adle

al> Vol JSise cslow oS 10 0590 (slouSgigNs
o 50 Ygore a5 Cewl pS ¥ L s B g A Ssbeg)]
S OY) o4l 0925 (635 po ST € adl> L pyran aal>
iSly a5l Gleo S b Wl olS s
5 SelolSena (JeuSon (JeSone la i)
S ol 8 S laie a5 00,5 JWl ) (0pnSTyy5m
el by Jie 1) e 5 ol w3l slegs
Sl jon s (el csl s> 58 Slas| il
S DS 5 el el V) 85 5o i5ls 5T 5 el
9 é)S.Lo.C- JGL».:)I OMQQL&J FL J-..MSB)M 6&:05;
OF) col ST sla IS5l les

IR P9

s 4 pledol o 3 VAT Jlo jo (028 aslllas (]
OlaS 5 b L LDL gewlonnS] Sy, Slpeds oy
P dged 59) 2 Blow ol o las | oad eSS (sudsigdl
R PUIINERY

s gy 5l Blow obS r3lem oS 5Teslas
ols ol Slasin 5 gpslanr Gy pliol jo wley>
4285 18 anl ayge YY) pgilie oS L ]
5 S by 39 3l Blom oS o3an 5l (55 eslae yshaie
hiie 4 6y ojlas gl al> e ol oolinul uilags
9 f‘ ‘99.‘.15).».) J)L‘> )‘ solarul l.> ‘OL""“" ol,: 3 C‘).?Lhad‘
ged )5 Ve 090> &5 ol 4 o plonil AlaS g
G 3 g Jite alaSgm w595 09y 0dd o9
J)L‘> f““‘[u;l"" \O- Sgd=> uﬁ; )|)3 Ko oS C‘)M‘
Salpel Joe polaie 4 g 0d aizu, Gl (9,8 5 590
3 om oS 50 09z ge Ly LS 5 g colaiul 800C gles
oylac zl il dalol (ool aslds LS g e cels £ Cos
Blow obS digas 9 Joilio Pl oslitul b iilass (g 4
45088 pll il 2l0) (22 625 ojlas Jgl dl>ye )3 &5
b Jol oy 5l dol> (002 o obS jo &5 <5 ol

lod jo celw YT e a0 LS il g o8 bole P>

IVAD 43T uts 0ylos oo yle g Comn 0590

doddo

=5 5 dMeld Sl spe lmial Sy o Sl 51
4.:....454 9 él.?u‘ L| ralio.(b aS ol m.\...?u.u @515 L_s)l.?v...(bl.u
a5 4 e gl S sla sl 5 Sig ISls 5T S
LS s @ a5 spdoe baplyd o)lns (oanb ploisle
sl g GJﬁ o> iSw ale éjj.c ‘_;J5 sl e
Cpiny 5 obml a4 e LDL (geslannst b alié
0,8 les WS lawg adjle ol g (F) dgd oo 3, Sly 5T
5 pelS JoiadS oz @ea g Ggre Dol (JLbigul
S (F) 30,5 o0 obles 5, sbooylgs ;5 Joku Ll
g canl 00 S Gl 09> 4 ) HBaS Bras ax g oLS
095 yea> dadis (l pled S ie il sla Sy
cdld bl sl ol a5 cel JeuSeyae b
shls a5 Sl aks 51 .(0F) sl oyl lows] sl
(Y) o; o)L.i:‘ dLo.w oS @

4 sumaga” | eads aslis b olsieas Yeems slows
UL Blow 0pS (o0 detiz i Slbyw 0L 50 3 (S
L &5,0 Oyg0 4 dhwy 0,5 5l (Rhus Coriaria L)  ole
odlgils a4y lete a5 ;e O U ) gl 4 S oS glases o
sleaies Oig0 4 ol ol o 5 .ol Anacardiaceae
Sogs 4 bas as o)l 18 Lol a8l sleal jo meizme
ol ) S8 ol ogme pdise SzsS 5 (59,5 L

S el ol GlamSI ST ol Bl Copols (2 ete
Cugl el olS (nl )3 9290 GASPMN 5 (LS LS 5
5 Ugemsd aenSTyaw ol gslan S ézﬂ Lgl.a»m}ﬂ o0 Y-
51 56 (ROS) ol sla JISsol, ypee Sl L 5 oads YIS
ml} oD UL"""' as ob; =LL:L‘Lo =) QSLQ“'\'C d)m
QO cwlolS ol asg LB SlownsT

O3 (PB9owe sl Sl yo = Sbloge wlous g (S pole o KLSIS alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

e gl yiled J5 (BT 5ilog,8 5l Juolo suigighd wluS i 3G VYF

b Aol (o o)las Ldx Jlade gols JIE L s 568
30 d92ge Al aSeid lade wjlaibisl e 4 bgipe
Pl Jobe ool wolpsye al alxe aS13
2o ole ojlas o8 n uies oS
38 Sy 3l g5 Wised ks Vot s Wil s pslaex
slpill 5 (Sop b slaanlae) oo s> Sie
3 an (Lo 55 slore 3l 5 (stnsd by asle Seicls
O Sae ayaids oy Verr Lgad ass ool b S
20,8 oz 5l s g s aiBs
$9° 9 A8 wlidow 3550 ;0 LDL oy DL (55lulax
b gale Gl atmgal B, b pledal (Si5 pole o2l
31 ool b SaS5 ol ol o miy bl 2l 5 ooliil
Ol JB oy 4 mads duayy 0,5 a8lal L Bronzert s,
59 bl ol oSt Lawgs o oawle, (@CMVIAY
g7+« ,90 L Backman Coulter Optima L-100XP .S
oty b ilesl cpl o plal o5 ol az 0 V8 sleo
JSGgp cov el VY o ol Cow b g slal> o g0
Jol a>pe bl )3 i 4y el ppe (55, himac
©yge 42 LDL pgo al> e (b ;0 9 VLDL g lagyg Segle
oSS jslaie 4 s (1) Wad ilula ;05 Y
5 45 EDTA wiils golge o5lo z 5 5 alol> LDL Sl

ol Silblpgw S e JSie sbml GarulannS] plia
LS VYo v+ Jobes CUL OFF L s 4S5l oolizd L LDL
SMM Y+ s Slicd) VoMM ol Sl 3L 5 (opgllo
YE St 4 (PBS) PH= VIF 10 (Vs oo 10 myis ap,15
Cd)5 18 b Jes cou ol 5 gl 4> 0 F slos o cels
LDL (ef9n Ol a9 Ohoy Sl osliiwl b Gugew (V)
(YY) al (ascice ool (g5lulas
5 o0l b LDL ¢y peenlonST Saiioms DL ygashincS]
Solss J5i5 5l Sarm 9 (6 regide Sl o labial s,
Ve ol wald aiged i 5 cnl 4 0l ead (CD) 45558
0) e Slilgw L oadanst LDL o) doolp 59,500
D995 ;0 PHEVIF L (Yge (oo V+) PBS 3L 5 (950950

IYAD 43T s 0ylos oo yle g Comn 0590

5 oolil b Jsilio o )lae s s plonl [ (53, Lama
dyo g0 5l e Ll 0 5wl Gyslaer Glo S5
» Jol> ojlas (Pl Bl jslaie a4y ogliie (650 )las
(V) cd,8 1305 o el Sllas cos (6)bg, oliws

3 i8lew obS o)las ;5 35290 (APl sl (gilulax
Gllas LH-20 nSolaw J5 b (gt (BS5leg,S 5l (b,
(S leg,S STl ol eoliiul e Se g, L
Syl bz slagle; j3 Sgline (JoUge 0j9 L lasSUge
Sglaez sloalg) (e il VXF+ i (Peristaltic pump)
ool J5 9 3 ol 4 gl gyl 5 Syl (bl aiges
Jj ol &5 sl LH-20 (Sigma-Aldrich) (Sephadex LH-20)
> @ ogllglS 100 -V e JoSIge (39 b slaJeSUge
Salenz 5 J5 cha 2 Wised 0938l ) Gy 05 0 SSE
Aoyl YPO zge Job )0 S0 y2 (5,98 Qi dapasl
O iz GVl azgi by (VPOV) WS o ] Jloged 5
e Ky by o6 aSgdld SlS 5 loged 3 Aiges

S leg,S 5l Jol ol (gadgigdlh SliS 5 (g S ojll
Sy Ghey 4 el adgd (e Blews ojlae Gerl LS 5
Ol b9y 0l o b 6pSoilail w5 psripagll mis
Do A0 Jolbl iy Sao YO+ b paS1s 5l i 5See YO
ooy, Sl g S B0 N+ 0l poitiagll 2dg See
5han o) belos jhaie ol 2 Sea 100 5 Voo S
bolre Cio @ddo Ve o 4y 301 sloo ;o laaiged (5,10
7 ) H9he 4 (it 555 1Al ouileS yiegll TAD o
2O S S (oo con @l g wd ookl o lustil
ON) 0 s ojlas o5 0

I e T =
o 038 and S den ppSg,See Ve clale b oole
S eSae Voo g Vo) o) Gl locdile aly sl oyl
ke cons ;53 Sl ploml 51 ey g 99,5 e0lel (i e

UW‘)““JB/ (SR oy )‘ o W) od.a‘5> lecbs.o.) ud.>

O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

YYy

ol en g (2L Jlawe adle

VO g aope Vel Saulg IS 65 od e Vgl
LS 5 ol 4ol sy 8 sl S5 g i oo
VO 5 g o o0ls J18 e Ol plas jo aido Yo Sae 4
9035 gy Bpgn PM)Y = e 593 ;0 Goudy Yl aiBs
A (5 Sl fegls OYY il )3 5 ilelaa (29) Jslxe
Shgy 5 eslatal Lokl s a4 slacds> lads
2ooad LS wsillies oalle plsie 4 (6 gty Sl
(YY) 20,5 dwlxe NM/Mg-LDL protein o>
J5dle s 5l oolinad b laesls oo 5 4o feg lel 5l
Jos i 5l ools lazl jo b dy plool 1§ ases SPSS
ot 2330 By yransl — 89,5 5alsS (gal 5l ool b (pog:
5 ad ol MY IS5 b dw b baislojT sled 25 13
5 obe Hlae Gl Sl 90 4 odel Cawd @ s

o M T L)}A)] )l solazwl L> LQOB; O ‘_g)‘»)s..&n u_:5Lo.:

b 4§ L s P< /0l

GoSgdls SlS 5 Ll g cdale G jelate @

sk b i S o Glam ol (slapisl
43‘)‘ \ )‘.55.43 ) C.)L..: &S ol eolaul ).4-49-\[.’ Yeh T

S0 diged dnd Slp e 285 1B (65 e VFNSS
Sy y aigdlh ol S8 s S O lales]
LDL g5locnS &l s 2000 ,5 03933) sl diges (gl p oaisols
bl ysle i (6 Sowl b paST s 3 o g diges o
GrSoslail el O Sae a4 LSS alBs 00 2 Zegil YYF o
Lgiye sovie (28,5 )13 Gialeyl 8y90 S5 T L diged) 0
o ialesl 5l eael cans a4 slacds elel 5 ol @
Sl cdale 5 (Lag time) 5t by 5 ob pw, olos
5 Yl S Lol canlie a5 a8 slaglse
OeSan9e) OaeolaenST (Soie )3 45T i lie (2 F0ml
g 0 odalin Cele O 5l G yegil VYT zge Jsb jo
Gl dse 2 55 VA0 +) oo od5els o
(YY) 05 acwlxe
©d ol TBARS LSis b, & MDA (5,50l
u*’L“‘ xr L“Ls.’)?.f Q%"""M‘ LS‘L‘L‘ JS“"“’ Q‘ﬁ"“‘c . "'#‘Mﬂ
A5l 51 s LDL digs .ol (5,5 ojlasl Buege ¢ Aust s,
LEDTA 10,5 aslol by oynlinns] (2STy wcaeles O Ste &y
ol pSoslul gly al aBgie Ve Lo ¥ SLL clale

el 00
-0
T\
A
,), Al
2
o
et N
- §
3
o0
Y-

¥-

SES13 0yled

st PP 90 Jsb 5o Blow oybae gmnl il J5 IS 5es 5 5l ol o6 (s55isds S 5 gl plasily ) Jloges

IVAD 43T uts 0ylos oo yle g Comn 0590

O3 (PB9owe sl Sl yo = Sbloge wlous g (S pole o KLSIS alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

e Ol yiled I3 GBS 5ileg S 31 Jeolo susdgigds wluS 5 5T VYA

=192 7 X -0t
R2= '/QQAQ

M £40 & o Job s ol
>

(G gl 53,50 e S il

chm: oS c)La.c .nl.'\' d.x.jyj)ls &_JLA.AS)J u;ﬂfc)“..x}l res W,‘; o)ijL';.....l (ST Y )L}B.o.i

Blow oL o)lac ;3 Syzse suigidl olS s b )
Vologed (P<+/+)) 8g (gylogie OS] snimsylis
JAS 8505 65058 oloj amlin 5l Jolo b susaslis
GSgigé sliz>l jea> o LDL (ygewlonS| Lag time L
aS 5 sb 4w o lii |y ghlo s Dl psd Blews o jlac

g2 olyen (63l 5 il b &l s ol

&

>

wd

T »

o ¥

S

2 ”

A
-,c

oS ojlar 3 sabzlRiul sasgid BluS 5 el ke
olas o5 10 Cortas oS oS dee VUSYVE /YD ol slows
Ol GVl sl eadlar AS18 cnl ol (g Seslul
Dy b iS13 ol 4 Cod (aSgigd LS 5 cdalé
gl 5505 5l ooel Cews 4y 6,50 B anslie o

ol sl s, 5| ol Jlogas b J i aigas LDL

dals

momoe ool S o GeaabS)

Q= = = Gl Ul BB Ol 0l Cod sl ST

To To P A Yer AT+ AT VP AAe Yoo YT YT T2 YAS Yoo TY TYs TP TAs Too

(aa3s) b

LDL fomslanast oo 5 3lows ol ojlas (gadgighd wloS 5 31 SLaiS ¥ jloged

Ole oy 3l Jols mls eamoplas ¥ jloges
aS Sl Blaws oL o lac ;5 0szge (US55l )...:L
o gme JyuS aiges b awslio ,0 MDA Jlsie Lials ()l

1¥a0 L7 e 0 yloud (e 9 o 090

Jol a0 a5 canl 58 4w lylo LDL ¢ gulonST loged

SbolonnS| 5T Gpae b (ag phase) b 6 Jels
L (propagation phase) il ;1 il o 0,3 (9,0
B ommen g gl i lases] @y eralanS]
adg eaumslis a5 (Decomposition  phase)  acsl>-

O (Bgo vt Sloyd — (bl wlous g (Sbj pole ol LSS alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

Yya

olHes g (Lo Jlose adle

VA

lein ¢SSl
<

dadll g3 Oyl
R

%*

jl J.al.'— el \5.\_‘;}.«90 QL'."SJ.T
dalews oL 0 Lae

ohalel 2,50 cla 0g,F

LDL gpemlannsl 5l (26 scasll 55 iglle JoSi5 g 2 3l oLS o)l 5039396 S5 51 aalin F Jogas

ol 1) Glogae (malS e Slilgw ol> S diged
.(P<‘/~(b) MJCSQ

VY

W

v

iS58 ol g chile

]

aSe5S sloples Gl lae esxmoglis B Lloged
Ayl b cos DL fgewlannS] anld b osdolds

L aslio jo aS ol Blow olS o lac ;0 35590 (535598

aalls o Olalg s

Pl s atgilt SluS s
dLiI_MJ oL_3 oJ.L.a.r- J‘.' ULab—

ohlesl 200 slaeg S

LDL ypeslaneST 51 256 45555 o)) 60 o5td e o Blows 0T o L (s0igisdls Sl )3 3l eyl 10,5903

sl 4 G b S e Jpaze S e 5 2l
b i ols s ol s S o okl (glos S
S 6rNan 0 oo OB Glew olas 0 dg2ge
Caols shls uizmen g aidly olb e leys 5 59, 05ly 51
(VYA sl S 5T 1 g Seiglign T e olgidlans
BT ooty 553, plsie 4 saspdle Slus s |l
@ Jlal b olaS 5 onl &5 )9k 4 (V) 09800 05y gL
JsdsS55 O 0,8 4 isyed ol Ky ghal b DL o3

1¥a0 L7 e 0 yloud (e 9 o 090

Sk g s s Nigy 4y o aloel Slalllas ol

Al S b 4 a5 ansS e lSuls sl S s ad
(YEX0) col a)le 0l 5950 sbol Jole LDL (gnslionsS|
4 6obj Bl LS s lSuly il ws colld (556
5 Sl 00y Sl &y 59 ISl 5T a4 Myl Slas talS” jslacs
floo log)ls sl (srmbie (3Rl SLaS 5 cnl Sl ool
SlE oy 10 d9zge lawnST BT Slge cplply (YA
St g obml Gl LDL GeralannST e b Wl oo

Wl S lsie 4 Glew a5 wle s pSsl 9 Slg 5T

O (Bgo vt Sloyd — (bl wlovs g (Sbj pole ol KLS1S alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

e ol yild J5 (GBS gileg,S 3 Jolo sugighd wluS 5 3T VY

oz 5l 5 5ke 50 39790 Sadgide SLuS 5 (V7)) was e
GoolSuls il ws Cools gl ezBlS 5 e S
6ol 5t PONL codlad plais b a5 (laigs ab anily o
ol Hlie ials uoes g LDL ygewlonnST als o
sl as ol olas oldlas o (YY) 8)ls ol o
g Gayb 5l OX-LDL by Jlbisal slashe 5505,
S0 005 JWB L 58 g bshe cnl 5o JWb (5enST 4555
Sl 4 e (95w SO jeum] wlg as was e ¢, JAC2
2 Bagdgide il gy b el 5o Sly 5T angs
Jl:ﬁ).‘.c 5 05)19 LS‘“\':’B"S)L’ A—iLn-S)J FLERW ua.‘zm.a reweew
LS 5 (Siga sl (BT g GlaaST (] Cools saimsglis
SlaSy eo,Nes pw lp S5 slapanslSe
e el w0z (2138 olge Lol en SlaST T SloS 5
J)L.?" Lngw] )‘ ;).:‘53‘5:' 9 03 LAS:F &”55}’1 u‘).:l
Sl S sy 5l ol s @ i b avslie yo uled
L ez g (V) LDL jopwlocnsS] jials o S b,
2 sl oge Cangy ojlas e Sl gwyp Sl ol S
adlas 5l Jol> sloadly 55 ¢ (F+) LDL jgmlanns]
s 9 S Ohlem 2 Glew olS sulgdls DlaS
seallgopgle 5 lgsl Glime Rl LS 5 o0l 3l
uM_mlS » ‘) 6)‘°<5;*'° C"L"’ 03 ‘nl:;u‘ Sldlas dan (FY)
85555 slaplss gl (ol 5 5 weadll g (glle Gl
3 deols gloaisl b con 050 gl Gl a5 aao o lis
Blow o)las GaSgigdld szl a5 o)l oo Gl fol> ek
ool she g sl o palle (e Srals 4 0B

)1 39,Sly 5T g slae 55 (il G2 5 032 45555

IYAD 43T s 0ylos oo yle g Comn 0590

el ¢ J9Bo5 55 O slaJoSge o Shoe Zugli 5 3Lk &)k
OsmsldanSl £9,0 play il 23 g b Yk
el 4 b Gudgdls SloS 5 cul (Byb 5l sdioe g
Ssleeyl coed o i g3l slagn oSl
oals el dagpl cnl el Ll 5 gslas]
Cools Sl a5 (P X)) sediee Oseelins]
doz 5l gadgdl oloS 5 gl plS (SlhasT K
SlaS 5 P 380 el a5 wiz e sl Glows olS
o bl s asie LDL aewlonST 5 (603559000
Gl b SlaS 5 ol 45w asedis o plol Slidss
2 e Gl gl a8 sl @l el e
SalS sly 55 eole el San il 5951 anl )
SlaS 5 oK hagh 45 (TY) ail LDL splapns]
e ws S (B 3l eds G plie a4 sadgiadl
g 0a LDL yguwlannst ials celb ROS [l ol 51 55 )b
sl 5 59,8051 355l col Sen Bk ol
SlaS 5 eon b O Silile e a1, (Boe (8
e 225l abe ) Jee ojlas )0 sz ge (a5
» e Bl e ROS o b OlaS 5 ool o5 0
4 egilanS] (I sl 3T codled Gl 5 jsnl cwnsis,
5 LDL (sl oo o1l ole Sy lgie
02 e (1F) aidlige S5e 5o I5ly 5T anmss Jles
S age Mo syl DS eyl b
oo Hlad LDL jgmoloenST &l i g 05,0 5 Cpuiinnsis
Ol Gl 2 baadgihs alide glacdile o5
592 Jleio! cypmnlannST Wig; 2l L g g NS,50
slagialol b ()b 51 (F0) whiee (tals ol
LDL (ygmslannsS] 5 (so3gighls S8 5 53b a1 Slov
dn vivo Lalps s Gge JLbswl 63, Shes PS4
035 Bk 5l eS|l Gl 5 Gl S ad Rt
pls 4 el 0 plaisle B adl> )0 d9zge JouSs 000

u...calf &55}"; ) |) uw‘m‘ u‘;..a 9 oas ROS u.._‘>‘..b‘

O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

VY

ol en g (2L Jlawe adle

5 $Ipgdl LS 5 8l o LDL graslanaS| jloges b
G losine D Jilejl 0,50 diged 45555 lplso Srals
SlaS 5 aS cwl goe s ol g (P<e/e ) ol las |
ol 3l Wl oo Blaw oS o)lac )3 39250 (GSeigdld
OS2 Jgame (lyie 4 MDA oy Jles 2
Aol asls

wadplnl sS4 b sl il s a5 Wi e
S5 5 ogelinsS] 40,3 51 53 s S 5,0 (slaes o
Sy n 5l Jol mls 5l bl wwlaS) )3 (02 anls
Blows ol 45 23,5 Al (g5 o0 g (nl ) ot b
S5 g goie L8 b SlS S pom b s &
A Jleel b sl 08 doaggigdls aloz I (558 (Sl T
plosl b g3 o )lac ;0 39250 (GaSgigdld slizl oS gl
0050STLDL 1 555 i1 00 ;873 (gbpmsilSs 51 S5 0
Ny SRl by olierbgid ols> by eoges S
JLid s o |, LDL Caglie 5 4nildS 5l o gealons]
YU in vitro Luls o e Bb 5l ol Jlesl gslals]
Oy

&l Rl

9,5 9 b eaSaaghy QLS 5 Cupae 5l el b
Mg g DU a5 lhasl  (Sop pele olKasls
233 )51 ool B B ol (6l |y ol

References:

Azl 8b pwyp 3 Jel @l ol uagy e

oS ols lis LDL ypmlinesT 5 glows ojlac cadgisdls
5 LDL fgelannsT oo ol (5550 55k 4 SLaS 5 (nl
o 53 45 Zel T Sl gl Wigd e (B e
el Gugnle 5 98 STy Bk 5l e &5 GgemlannST]
ST 1, LDL 3o, cpl 5l g oo ol3T sl 5ol ol
slolss 5 oSy s Ol ol Jis 4 5 008
OgalienST g, Gl ws el g Rl ) aSe5sS
Sgy 2 588 L law ojlas GadEdl izl s s
S See s 053 (JsSlse plaidle 4 azgi b g gemlannS]
03,5 &S 1, ypanlipunS] Wg, Wlgi o o oz (b gunilSn
00mSTLDL 5l (236 S5s 5T slas rals cely (oizean
Gr3b by amslio jl oael Cans a4 golel @bt Logd
$5b ey b sasigisds izl b o Jlsgs 51 ol
aS ols o ly wald diges gewlalST Jloged 5l Jol>
Sl v9g bl il lagle) G o ks ime OMS
Sk 5l sadgdle SluS 5 &S (gme ooy P[0
256 4 el LDL 6,3 (9,8 slas $55 5500 b (iSan
50 &5 oad (lag phase) ygewlonST g905 oloy oSl
o3 ol iy DL g aald 0g,5 b anlio
e 2 Sk Sl eamoplis & cel i 530

ay a8 Galle M duglin el ganlinnsST

aall aged LDL ygewloeST 248 Jaase laie 4 onl

1- Kooi ME, Van Engelshoven JM, Daemen MJ, Nelemans PJ. Is There More Than C-Reactive Protein and

Fibrinogen? The Prognostic Value of Soluble CD40 Ligand, Interleukin-6 and Oxidized Low-Density Lipoprotein

with Respect To Coronary and Cerebral Vascular Disease. Atherosclerosis 2006; 187(1): 18-25.

2- Steinberg D. Low Density Lipoprotein Oxidation and Its Pathobiological Significance. J Biol Chem 1997,

272(34): 20-63.

IVAD 43T uts 0ylos oo yle g Comn 0590

O3 (PB9owe sl Sl yo = Sbloge wlous g (S pole o KLSIS alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

e Ol yild J5 (GBS gilegS 3 Jeolo sugigdd wluS 5 5T VYY

3- Willcox BJ, Curb JD, Rodriguez BL. Antioxidants in Cardiovascular Health and Disease: Key Lessons from
Epidemiologic Studies. Am J Cardiol 2008; 101(10A): 75-86.

4- Yoshida H, Kisugi R. Mechanisms of LDL oxidation. Clinica Chimica Acta 2010; 411(23): 1875-82. (Abs)

5- Frankel EN, Kanner J, German JB, Parks E, Kinsella JE. Inhibition of oxidation of human low-density
lipoprotein by phenolic substances in red wine. Lancet 1993; 341(8843): 454-57.

6- Rice-Evans C, Miller N, Paganga G. Antioxidant properties of phenolic compounds. Trends Plant Sci 1997;
2(4): 152-59.

7- Islambekov S, Mavlyanov SM, Karimdzhanov AK, Imailov Al. Anthoctans and Organic Acids of the Fruits
of Some Species of Sumac. Chemistry of Natural Compounds 1997; 33(2): 279-80.

8- Kossah R, Nsabimana C, Zhao J, Chen H, Tian F, Zhang H, et al. Comparative Study on the Chemical
Composition of Syrian Sumac (Rhus coriaria L.) and Chinese Sumac (Rhus typhina L.) Fruits. Pakistan J
Nutrition 2009; 8(10): 1570-74.

9- Marcela C, Kamaran A, Adriana K. Effect of sumac on cholesterol and triglycerides content of rabbits.
Mimoriadne C 2010; 4: 133-37.

10- Hassanpour M, Zarban A, Malekaneh M, Najari MT, Abad M. Evaluation of antioxidant properties of 28
medicinal plants. J Birjand Univ Med Sci 2004; 11(1): 3.

11- Candan F, Sokmen A. Effects of Rhus coriaria L (Anacardiaceae) on lipid peroxidation and free radical
scavenging activity. Phytother Res 2004; 18(1): 84-6.

12- Hollman PC, Cassidy A, Comte B, Heinonen M, Richelle M, Richling E, et al. The Biological Relevance of
Direct Antioxidant Effects of Polyphenols for Cardiovascular Health in Humans Is Not Established1-4 The
Journal of Nutrition Supplement: Antioxidant Activity of Polyphenols and Cardiovascular Risk Application of the
PASSCLAIM Criteria. J Nutr 2011; 141(5): 9895—-1009s.

13- Lee MK, Bok SH, Jeong TS, Moon SS, Lee SE, Park YB, et al. Supplementation of naringenin and its
synthetic derivative alters antioxidant enzyme activities of erythrocyte and liver in high cholesterol-fed rats.
Bioorg Med Chem 2002; 10(7): 2239-44.

14- Chung SK, Chen CYO, Blumberg JB. Flavonoid-Rich Fraction from Sageretia theezans Leaves Scavenges
Reactive Oxygen Radical Species and Increases the Resistance of Low-Density Lipoprotein to Oxidation. J Med
Food 2009; 12(6): 1310-15.

15- Kosar M, Bozan B, Temelli F. Baser Antioxidant activity and phenolic composition of sumac (Rhus coriaria
L.) extracts. Food Chemistry 2007; 103(3): 952-59.

16- Asquith T, Butler L. Purification of Quebracho Tannin. J Chem Ecol 1985; 11(11): 1535-44.

17- Inoue KH, Hagerman AE. Gallotannin Determination with Rhodanine. Anal Biochem 1988; 169(2): 363-
69.

IYAD 43T s 0ylos oo yle g Comn 0590 O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

yYY oly)Ke 5 o9Lo Jlous adle

18- Chang C, Yang M, Wen H, Chern J. Estimation of Total Flavonoid Content in Propolis by Two
Complementary Colorimetric Methods. Food and Drug Analysis 2002; 10(3): 178-82.

19- Bronzert TJ, Brewer HB. New micromethod for measuring cholesterol in plasma lipoprotein fractions. Clin
Chem 1977; 23(11): 2089-98.

20- Rufail ML, Ramage SC, van Antwerpen R. C-reactive protein inhibits in vitro oxidation of low-density
lipoprotein. FEBS Lett 2006; 580(22): 5155-60.

21- Rudling M, Vitols S, Masquelier M, Peterson C. Cryopreserve LDL in the presence of sucrose to protect the
biologic properties. J Lipid Res 1996; 37: 2266-67.

22- Esterbauer H, Striegl G, Puhl H, Rotheneder M. Continuous monitoring of in vitro oxidation of human low
density lipoprotein. Free Radic Res Commun 1989; 6(1): 67-75.

23- Buege JA, Aust SD. Microsomal lipid peroxidation. Methods in Enzymology 1978; 52: 302-10.

24- Ross R. Atherosclerosis is an inflammatory disease. Am Heart J 1999; 138: 419-20.

25- Leopold JA, Loscalzo J. Oxidative risk for atherothrombotic cardiovascular disease. Free Radic Biol Med
2009; 47(12): 1673-706.

26- Souri E, Amin G, Dehmobed-Sharifabadi A, Nazifi A, Farsam H. Antioxidative activity of sixty plants.
Iranian J of Pharmaceutical Res 2010; 3: 55-59.

27- Fazeli MR, Ashtiani HA, Ataari AA. Investigation of anti-microbial effects of sumac extracts on different
dermal microbial strain. Med Plants J 2005; 5(17): 27-31.

28- Ozcan M. Antioxidant Activities of Rosemary, Sage and Sumac Extracts and Their Combinations on Stability of
Natural Peanut Oil. J Med Food 2003; 6(3): 267-70.

29- Liu ZQ, Ma LP, Zhou B, Yang L, Liu ZL. Antioxidative effects of green tea polyphenols on free
radical initiated and photosensitized peroxidation of human low density lipoprotein. Chem Phys Lipids
2000; 106(1): 53-63.

30- Capcarova M, Slamecka J, Abbas K, Kolesarova A, Kalafova A, Valent M, et al. Effects of dietary
inclusion of Rhus coriaria on internal milieu of rabbits. J Anim Physiol Anim Nutr (Berl) 2012; 96(3):
459-65.

31- Wan Y, Vinson JA, Etherton TD, Proch J, Lazarus SA, Kris-Etherton PM. Effects of cocoa powder and
dark chocolate on LDL oxidative susceptibility and prostaglandin concentrations in humans1-3. Am J Clin Nutr
2001; 74(5): 596-602.

32- Hamidia Z, Nayeri H, Naderi G, Boshtam M, Shokoohi-Nahrkhalaji A. The effect of some flavonoids on
paraoxonase-1 activity. J Shahrekord Univ Med Sci 2014; 16(4): 71-6.

IVAD 43T uts 0ylos oo yle g Comn 0590 O3 (PB9owe sl Sl yo = Sbloge wlous g (S pole o KLSIS alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

e Ol yild J5 GBS 5ileg,S 3 Juolo sugighd wluS 5 5T VY'Y

33- Chung SK, Chen CYO, Blumberg JB. Flavonoid-Rich Fraction from Sageretia theezans Leaves Scavenges
Reactive Oxygen Radical Species and Increases the Resistance of Low-Density Lipoprotein to Oxidation. J Med
Food 2009; 12(6): 1310-15.

34- Afroz R, Tanvir E, Little PJ. Honey-derived Flavonoids: Natural Products for the Prevention of
Atherosclerosis and Cardiovascular Diseases. Clin Exp Pharmacol 2016; 6(3).

35- Naderi GA, Asgary S, Sarraf-Zadegan N, Shirvany H. Anti-oxidant effect of flavonoids on the susceptibility
of LDL oxidation. Mol Cell Biochem 2003; 246(1-2): 193-96.

36- Yi L, Jin X, Chen CY, Fu YJ, Zhang T, Chang H, et al. Chemical Structures of 4-Oxo-Flavonoids in
Relation to Inhibition of Oxidized Low-Density Lipoprotein (LDL)-Induced Vascular Endothelial Dysfunction. Int
J Mol Sci 2011; 12(9): 5471-89.

37- Jaiswal N, Rizvi SI. Onion extract (Allium cepa L.), quercetin and catechin up-regulate paraoxonase 1 activity
with concomitant protection against low-density lipoprotein oxidation in male Wistar rats subjected to oxidative
stress. J Sci Food Agric 2014; 94(13): 2752-57.

38- Choi JS, Choi YJ, Shin SY, Li J, Kang SW, Bae JY, et al. Dietary flavonoids differentially reduce oxidized
LDL-induced apoptosis in human endothelial cells: role of MAPK- and JAK/STAT-signaling. J Nutr 2008;
138(6): 983-90.

39- Ahmadvand H, Khosrowbeygi A, Nemati L, Haj hosseini R. Inhibitory Effects of Rosmarinic Acid on LDL
Oxidation In vitro. J Guilan Univ Med Sci 2012; 8: 1-6.

40- Ahmadvand H, Abdolahpour F, Bagheri S, Rashidipour M, Beyranvand K, Chash S. Inhibitory effects of
Oak fruit Husks hydroalcoholic extract on serum LDL oxidation in vitro. JQUMS 2012; 15(4): 38-44.

41- Rahideh ST, Shidfar F, Khandozi N, Rajab A, Hosseini SP, Mirtaher SM. The effect of sumac (Rhus
coriaria L.) powder on insulin resistance, malondialdehyde, high sensitive C-reactive protein and paraoxonase 1

activity in type 2 diabetic patients. J Res Med Sci 2014; 19(10): 933-38.

IYAD 43T s 0ylos oo yle g Comn 0590 O3 (PB9owo sl Sl yo = Sbloge wlous g (Sbj pole ol LSl alxo


https://jssu.ssu.ac.ir/article-1-3721-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-07 ]

VYo oly)Sop g s Jloue adle

Effect of Flavonoid Compounds Sumac (Rhus Coriaria L) Extract by
Gel Filtration on the Oxidation Serum LDL

Alieh Abdolrezaie (MSc Student)l, Hashem Nayeri (PhD)*z, GholamAli Naderi (PhD)3

1.2 Department of Biochemistry, Falavarjan Branch, Islamic Azad University, Isfahan, Iran.
8 Department of Biochemistry, Isfahan Cardiovascular Research Center, University of Medical Sciences, Isfahan, Iran.

Received: 11 May 2016 Accepted: 6 Oct 2016
Abstract

Introduction: LDL oxidation by forming and growth of the fatty plaques on the walls of endothelial is an
important event in atherogenesis. Sumac plant are rich in polyphenols and flavonoids compounds, with
antioxidant effects that inhibit the LDL oxidation could inhibit atherosclerosis. The aim of this study was to
determine the effect of flavonoid components sumac extract by gel filtration chromatography on LDL
oxidation induced-CuSos,.

Methods: In this experimental study, LDL was isolated by ultracentrifugation system and gradient medium.
The flavonoid fractions were separated from the sumac extract using Sephadex LH-20 gel filtration technic.
The LDL oxidation kinetics in the presence of sumac components flavonoid extract were investigated. The
formation of oxidation induced malondialdehyde were measured by TBARS (thiobarbituric acid) method.

Results: The results showed that the flavonoid content of sumac extract significantly increased Lag time (P
<0.001) on LDL oxidation kinetics curves, and the malondialdehyde resulting of the oxidation of LDL, in the
presence of the extract significantly reduced.

Conclusion: The findings show that flavonoid content sumac extract has a positive effect on reducing LDL
oxidation and they are can be a good candidate for further study as well as an effective factor to remove the
consequences of oxidation of LDL, such as atherosclerosis.

Keywords: Atherosclerosis; Low Density Lipoprotein (LDL); oxidation; Flavonoid; Gel Filtration; Sumac

This paper should be cited as:
Alieh Abdolrezaie, Hashem Nayeri, GholamAli Naderi. The effect of flavonoid compounds sumac (Rhus coriaria L)
extract by gel filtraition on the oxidation serum LDL. J Shahid Sadoughi Univ Med Sci 2016; 24(9): 724-35.

*Corresponding author: Tel: +983137420134, email: hnaieri@gmail.com


https://jssu.ssu.ac.ir/article-1-3721-en.html
http://www.tcpdf.org

