VISVE/IPAY OLT 5 go /Foslas ()5 0,93 /3,5 0 (K pple olKiils almo

gy Jlio
1 — 30guS )l o 3T Cadled 9 Ldgighd 31 (S 9 Wil

) + . S . v o & v . b #) . & \ .
u.>r.l>).gr» L;as9§.w J.«a.oJ‘y‘ ¢ rwa.u 0 ¢ L5)')L’ L;“"M‘c T Ml.a» ¢ LJu.o& |,a»)
s s b ol b Olgion] G o 5 A5 Sl 3508 50 o) cOlgio] (Oloy D6 s poSleal ST ol o et g 09,5
Ol 3 ol gy A o gt Ky ke oS (e g 03,5 (Olgl Olgin] lgiol Sy o sle oS>

W70/0 sk sl AWV iCils Al

oS>

b il b og 558 e KL HDL b oS WSl (o aedS 4 iy 3T V5 mSIiL il g s
ST A dy o S e Wl e ss Al 5151 6Kk 3 e 3B LDL O geaslienST 51 (5,5 gl
oop B b addlae cpl Bl r Fn SU STl T SIS Ol p a5 M Je e (sla Ol
1 P Iy QPSSO | PR e PR WP EI g

B 20 09,5 4 & lny 315 31 gl e ge sae £0 31w Tal (g o addlae pnl 55 w0 S
Gy L;LA e‘gjfﬁ..&i WAL J};U‘jﬁj J}L?:A}::JL;L:A\ ASU}) Jald 6\& 0‘9; gl}.&u\ AJ;Q.JQM
(et gt e p S S SN 5 S pf e 10 HlAae 8 B gl o5 8 ;'Jf e VIO jlaae 0
O s peils s 0l 5 /Y0 JUT 1l e N esdhe 4 O ) pf,l.;,a‘_;ljl w Jg S 5 u5¥E
38 elin 1 0y S o 53 0 plovil o)\;m;i,aue,;mﬁ;i s

jV/O jjb}éﬁ)buejjfww)w ﬂ.)aujﬁPON-l v.lji C,._.)La.; Q‘M w{?\:ﬁ Q_’w il 4:3'13
s 5SSl S 05 8 b demlis 53 ppizman (P=2/08) 35 )5 ime O O35 p 8 5hS (513l 4 p 5 (e VO
b Bl ol e sk a4 Bl s a5 WIS g8t a2 bwy PON-I g'-i}ﬂ e el
L&-\.;‘,Sjw B] &gs:a 6‘}.’ PON-1 ".;}J u.gl.-.%,. oalaw! 3,90 393 83 O sols ey <l Ll ((P<+/+29)
(P>1/00) CI gy

3UamSThl w7 I Olee caddlan 350 Gladi M oled 45 W3 S pasiie Gokod cal b g 4T
slws b o o Wi oW o 5 56 0mS Tk 5T o Clad Ol Rl ol Ylatml kins o Sl
AEL o DS 5 opl 50 2 3 JemS ok 5l 0s 8 kb pe

Y (J g alS (s 35S s e V=30 S g klST slo 055

(8) AL LDL & geslitenS 1 51 (5,8 g LHDL lgdl
do Sl 555 Gop sl ol fad b
35 0l 3 o OT 51 (30 5 &8 o 55 5 55 Ky 3T
b Wl oS SLS 5 ol 1 () Cl Sl o
5o ASKulg 5T 3 o, Ki s das il 1, 25T ol
S s gh LT o k4.l dals gl 5b
Vpore 5 (V) dzer oY S8 =T b sl ls

) s oo JSCi5 15 Ol @135 M w55 3l (Adw

L PRVT
4 il 3 31l p o &G (PON-1) V=3 557154
LU HDL b o ail o bajbsuSTHL ol gl VWJS
4 536 L6k ples o (535 L .(V-T) »f
ooy b ST 5 &SSlog,T sl 058Y 5
&3l T 5 63U s PON-1 sl oo
Sy OSGl  ge ol dalss (F) syl
Sosb w2135 355 5T 0T 5 > PON-1 hislows

ds 5, Shes 53 dol Jole PON-1 0T o 5w oS

E-mail:nayeri@iaufala.ac.ir o+ FIr=ve re 118 il — i oo 055 0l 556 Ly _ooMsl 31T ol 1> = Olgio] i plams oukivny 5"

4


www.SID.ir

ObKas 5 bta> [0

SF I 5 b g S 25 oy 4 a0y S anin
Vs, dals sla oy 8 Olste 4 ) sl 0y 8 4 8
Y slrog S 4.t oals Y0 J bl 5 T slows 2d s
g 5l S p? e VIO e 0 b
Gl a JoialS 5 p3VE (s e 5SS
0l £ Y0 J 561 ) e ) esBle 4 0 035 0,5 S
jté;\cﬁ&\h\m«wsuwﬁu
3l 5 p VG (g o (5557 (Mol 55308
b1 ) oo ) oo @ 0y 035 p S S o (sl %
bl Oy e tole3T oy3 OLL Iy B S e VYO
b OT I8 51 (6,0 5 5 Lk 5 s 2 5h15 5 kS
38 S5l O Sla &ad oy e 413 S plonl
3 8 atntie o 5T e Uyl d o tilen o)l 5
ras 4 PON-1 3T ol (.8 o5l
Oljen oy gal bl 2 0)) s 8 gl Beltowski
s (6,8 ol el 5Tl o S Jleb
KRR UENIRS O Y TY- U PR
5 Ve e Voo Tris-HCL (gl>) Tris-HCL 3L
F O3Sl S gl s A 5 pH 5 ;¥4 s Y CaCly
ML o 5T Sl ot b o 5305 8 g Vi e
23 O3Sl &0 ruL 5 Tris-HCL ot ¥%+ uL o B
am s YO (los jo Cdo Ol 5 Ad asey S S
Gb OLY 3 i ol FIYIM £ 50 Sk 5518 Sl
103 8 b 00 5T o SIS Ol 5 g0

ACtiVityPON_l (U/L) =AA/TXF
F= (TV/SV)/ £412

Gy g TSV (W Se) S5 e =TV
(4300l =T ol Ols =AA (1, S0

-1 -1
(uM~em )Or“fb‘i. P e =

SJOAYAL
S ol ars b ol Mo g4 Cer
s dljiesS 3l e m) 5 4 5e oS S o e
S e ks 8 aslisad & bl sla ol
s 3 o3l b o ool S 1 55 5Tl
4 5 (one-way ANOVA) aaly ¢S il yls 56T (g LT

\Al

V=S Tyl o jiT led o ladiipin s i 50 i

Slalllas sl wils o 3T ol Sl 53 (S B
2 BAS N 5 S ST ST Sl (65 e
Ol Olaies il 03503 gy p PON-T 0 5T b
Ll Ol 5o s ludsM &S Ll el
LS 5T S Bl o eSS
S ol Gdd M dlax Sl i 58 Q) L3 §
N ViVO &) 50 & PON-1 o 5T ol 0T oo 3G
&l andlae O gS6 Ll ¢V 0) ol 0 318 N VitrO
ol 0k il WS 5556 L (555 2 4o opl 53
S ols 05 LS 5 gl el ey o S
(o5 sS Je (gl a0s s b 0T o wlal wlis
055 sl 53 Lo &i}"}l\f 5 Ja,slS (e e
ﬁu;ls‘ﬁ\?ﬁ;\mh@\;g,wﬁp&sﬂu@
ppl b I ST e sk
Al Gds )3 (wl edii gw), PON-1
G 2 5 5 Ukl (e e (sl 553
harg s 8 15wl syse 5T ol Sl
ol adllas ol I dads 5N ol Sl wlis
ole 055 slaw o daly s 0S4 Ol o
Clled 51530 s 5% (655 2 g0 JouS 5ok

SIPTESAIN]

RS LY
Sla o e oK S sl anllas s
b st s 015 515 2l e (Bge o FO Sl ikl oL
4 Oyl il s2ndl s g VO Y g S5g 5 Sbe
VY=Y J S o slos 3 gl oo sl ige s S
bl VY oldyy SOt K Lol sle ar o
L (5 M s S e 4y Lo b Gl slate
S50 0) Sslon 05,5 4 & Dbl Sl y5b 4y e
Ok g 3 S Ll s (35 255 gl o
5ol 6,8 05 ol i o e 455
X 1pm 553 b 5k Sl Lo g p e (5lalon 51y
F e & o Ad (5,8 0301 PON-T o 5T =l


www.SID.ir

I sy PON-1 03T cdls 0 g
25 bes,S aes n sles Sl day 5 8 PON-1

053 p S S Gl 08 (ke VO 5 VIO a3 5

}rlqudé/‘;/.@o/f:o)u;)f o/;a/djf/.@ﬁ‘;@)ﬁ/a}lc ol dlxo

355 03 8 o (Version 15) SPSS il o 5 oSS
& )WT ) Post Hoe JJUT ioeas 25 5l 5 4uglis
s 038 o 5T Sl (Kibe alis (s (S

> s Do AgP<~/~bT.'.~.o' .v\ib;rl?v.‘}é&\;jb

duslin 55 uoman (P=2/0F) 55 )5 e O Mw;,bﬁ
e b S Sl A e f
33 A 53 45550 ¢ 5 F a L i PON-T 5T b @il

(\ c‘)Lo.»i' d_}b)

6)‘.) U:"M Q;LAS (.J-él> @L:J wLﬂ‘ r
555 ¢SS 53 08 e 10 5 VIO (lasss

IS 510/ mgkg 5V/omghkg 555 ,3) bds 5 M Jlas o (gl 0y S e - ST 51 S lab i 4o Ao o S

\o/*mg/kg v/omg/kg FYSTH
dry g b ks o 1 dxy S NS Ay e led Sl e Sl 5 S ooy S
AJAVEE /A YY0/0TEE/Y s YA/ /40 AYNEV Y YYE/YVEO/e YAV VEY/N J s
VY/AYE14/4Y YAV/YEN4/A YYE/VYEE/A) TE/YYEA/ Y YAY/40LY/V s YVAUVYEVOY oyt oo
TY/OVEA/OA YVO/YVEA/0) Y VFEER\WWAY  08/VeE) /Y YN0/ EONY YV /YAENY/08 o S eS
£VAYEY Y/AN YUL/OYEV/ N YAVVAAY £4/8 $£V/EH YVVEARAA YAV 82T /0 e g jauls
Y E/AYEY/ VA YEo/NVEE/ 4 YY0/0VEV/AY YV/§ AV O YWUYARV/AT YA AAMEVYVA 536

P=e/es 4One Way ANOVA (5050 ias o o iuleilisls a5 dos o losi il e S T ol 5T uglin P00
P<e/v+q 40ne Way ANOVA (pail) s 53 a0 iploil slo o35 4as oy loni il ey s 5 s 5T Colled oy 50 Soles eyl
Colled o SClho gl P>4/20 (5K 30D o 55 o oo S8 b sl (sl 05,5 05 oy 3] Colled o oSSl sl

il o ylme Sl el £ 5o o 0 b 03l 45 (3050) o sl U;M,;,yywjufg/@juuﬁjf

sRosenblat zmas 0A) dgs S 1Y+ 6 3651k 0o 5T
Ui S35 2 g Sl e 36 s b 51,50
gty 5 03505 S ) UsuSH 05T o S
Ol il 5 (o o (Sl (glo OltnST ST 87 Wl 03 505
SAIA s JB b 4y B STl o 5T e e Cllad
5 Tas Laws e gl GanST ST 31 .(10) das
gl ) Sk ) 135 g ALK
(3l o i g2 I (8 o) G sl S 3L
wlie Hob @ (Y0)s,a @J'Uf.fbl.; e Lais o 50
Sl Ol 35 DA e s s Koo Dl s

ST FT 5T Olge 1) 3658k 0 5T (o

VY

ey
Slakigh G ol gla il Wl
VIO a3 53 o 3VE 5 U a0l ¢yt 5 S ¢y o
GiIBl g Ok 059 p SIS p gl 4 p 8 e N0
SWls 05T wus PON-1 3T e Sl
3 bk 8 Ll sl g 1 535 2 GSUS
ol I sl o Kos Sae TS ey
3b) B ST 5 e (6l o o ol v,‘;T
a0 B el b gl pee la hse 4 (3506
G 3 OV) Gl oss § (36 5u8Hb Il 76 2ol 30
ST o e 8 Sl OT | (S (6 803 aalllan s S5

st Sl Olie (IR o ge ol Do e L 50


www.SID.ir

OlKas 5 bta> [0

350k Ol o il 53 bl (oo SHIH i e
33 A5 oy LS g yus 09 8 sliw il L S
A4l (o I 3T ol (gr e I Ol 1
5T e S O I CAB S AT
5 ol b bie Yol g bawg 68T
LS ol G5 3 JoeS ks sla o5 8 b pe
3 il i S s g S S G F 4 ABL o
38 Yy FOF s s o4 K p iYE

ML@)?QWLN)JM}JV\:A

35 e
e lad Ol adS 5D Sds pl s
Jo opl boas o 2l 1, PON-T 5T
w3 e S Ol 0T (b S el
Sl e Bl SLS 5 ol baw s PON-1

ol 5L (g Dl 4 aS ol ai LS

28 g Sl
Sidnid e I S s oY 35
5 s Oleal (S psle oKl Soj oiKals
g 3 Sl o7 o> 51 5y 0 5 s 0uiSiia g,
5 S Loyl alp gl gl b KT

V=S Tyl o jiT led o ladiipin s i 50 i

Oli oy Lo Aviram s Fuhrman (YY) &Gsls 21530
5] Sl i o S glads 506 ST sl
Silp o> & jatmtie § G4 8 4358 o suSTk
AL E gla pge 5336 58S 5T e b
eSIgs b g oS 5T g2 3 LDL O gl
()5l (o Jad o 5o 3 15 53 3 g e
Sdisd I ga) » st Dlallas Ll
Sl Kea o Sl odd plondl dafy ol 5 Al
eSS s dher Sl e3sad g 1y RS
win gy Do s (mle e 2 2 il p 8 eV )
5GSBS )l 2l Ol a6 kS 5L 5uSThL O O e
IYR 5 TOVIND 5 o ly oy 69uS ol I O e
Oods & i S8 3 e plie 5 b 4 (0F) s> ol 3!
5y 8l S ABLLT Gl s baus wis e
MRNA Ol (shoys 40 5 ¥+ I35 el (ks LDL
38 5uSTl o 3T o lab 5 65Tk (5487 s
Sloan Sl oyl ot L o adlae sl sl S (V0)
Sl sy A8 B Y S 4 Slea bl 6l
Sl 53 DS 5 ol oS das o O Callides (glacks 4D
S Gyl Ssls Kb S 5 kn sl 05 8 Zoige 5
sl ol T o8 s o IS5 23 3 1y Jlgw o)
ol 96 L Sl ol er (93 Shas Sogli L (gl
PON-1 @ 5T (oo oo Sl 2ol 31 0 oo Lo alllas (sl 4l
oS AS 2l a8 e )0 VIO 595 53 a5 panly

5 oS WS (YE s i e 0% O

1&be
1. Arslan M, Erzengin M, Demir D. Comparison of serum paraoxonase 1 (PON1) activities
among different sheep breeds in Turkey. J Anim Vet Adv. 2011; 10(4): 489-94.

2. Beltowski J, Wojcicka G, Jamroz A. Effect of 3-hydroxy-3-methylglutarylcoenzyme A
reductase inhibitors (statins) on tissue paraoxonase 1 and plasma platelet activating factor
acetylhydrolase activities. J Cardiovasc Pharmacol. 2004; 43(1): 121-7.

3. Yeung DT, Josse D, Nicholson JD, Khanal A, McAndrew CW, Bahnson BJ, et al.
Structure/function analyses of human serum paraoxonase (HuPON1) mutants designed from a
DFPase-like homology model. Biochim Biophys Acta. 2004; 1702(1): 67-77.

4. Draganov DI, Stetson PL, Watson CE, Billecke SS, La Du BN. Rabbit serum paraoxonase 3
(PON3) is a high density lipoprotein-associated lactonase and protects low density lipoprotein
against oxidation. J Biol Chem. 2000; 275(43): 33435-42.

\4


www.SID.ir

}r'qr/dé/‘;/.@o/f:o/[wﬁ;)f o/;.)/.aj)//.@.ﬁ‘fc.ﬁ)j/o}lc ol dlxo

5. Amengual-Cladera E, Nadal-Casellas A, Gomez-Pérez Y, Gomila I, Prieto RM, Proenza AM,
et al. Phytotherapy in a rat model of hyperoxaluria: the antioxidant effects of quercetin involve
serum paraoxonase 1 activation. Exp Biol Med. 2011; 236(10):1133-8.

6. Lapidus L, Bengtsson C, Larsson B, Pennert K, Rybo E, Sjostrom L. Distribution of adipose
tissue and risk of cardiovascular disease and death: a 12 year follow up of participants in the
population study of women in Gothenburg, Sweden. Br Med J (Clin Res Ed). 1984; 289(6454):
1257-61.

7. 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.

8. Vaya J, Mahmood S, Goldblum A, Aviram M, Volkova N, Shaalan A, et al. Inhibition of
LDL oxidation by flavonoids in relation to their structure and calculated enthalpy.
Phytochemistry. 2003; 62(1): 89-99.

9. Kaplan M, Hayek T, Raz A, Coleman R, Dornfeld L, Vaya J, et al. Pomegranate juice
supplementation to atherosclerotic mice reduces macrophage lipid peroxidation, cellular
cholesterol accumulation and development of atherosclerosis. J Nutr; 131(8): 2082-9.

10. Boesch-Saadatmandi C, Egert S, Schrader C, Coumoul X, Barouki R, Muller MJ, Wolffram
S, Rimbach G. Effect of quercetin on paraoxonase 1 activity--studies in cultured cells, mice and
humans. J Physiol Pharmacol. 2010; 61(1): 99-105.

11. Beltowski J, Wojcicka G, Jamroz A. Leptin decreases plasma paraoxonase 1 (PONI)
activity and induces oxidative stress: the possible novel'mechanism for proatherogenic effect of
chronic hyperleptinemia. Atherosclerosis. 2003; 170(1): 21-9.

12. Aldridge WN, Serum esterases 1. Two types of esterase (A and B) hydrolysing p-nitrophenyl
acetate, propionate and butyrate, and a method for their determination. Biochem J. 1953; 53(1):
110-7.

13. Freese R, Alfthan G, Jauhiainen M, Basu'S, Erlund I, Salminen I, et al. High intakes of
vegetables, berries, and apples combined with a‘high intake of linoleic or oleic acid only slightly
affect markers of lipid peroxidation and lipoprotein metabolism in healthy subjects. The Am J
Clin Nutr. 2002; 76(5): 950-60.

14 Leckey LC, Garige M, Varatharajalu R, Gong M, Nagata T, Spurney CF, et al. Quercetin and
ethanol attenuate the progression of atherosclerotic plaques with concomitant up regulation of
paraoxonasel (PON1) gene expression and PONI1 activity in LDLR-/- mice. Alcohol Clin Exp
Res. 2010; 34(9): 1535-42.

15. Rosenblat M, Volkova N, Coleman R, Almagor Y, Aviram M. Antiatherogenicity of extra
virgin olive oil and its enrichment with green tea polyphenols in the atherosclerotic
apolipoprotein-E-deficient mice: enhanced macrophage cholesterol efflux. J Nutr Biochem.
2008; 19(8): 514-23.

16. Fuhrman B, Aviram M. Preservation of paraoxonase activity by wine flavonoids: possible
role in protection of LDL from lipid peroxidation. Ann NY Acad Sci. 2002; 957:321-4.

17. Aviram M, Dornfeld L, Rosenblat M, Volkova N, Kaplan M, Coleman R, et al.
Pomegranate juice consumption reduces oxidative stress, atherogenic modifications to LDL,
and platelet aggregation: studies in humans and in atherosclerotic apolipoprotein E-deficient
mice. Am J Clin Nutr. 2000; 71(5): 1062-76.

18. Boesch-Saadatmandi C, Niering J, Minihane AM, Wiswedel I, Gardeman A, Wolffram S, et
al. Impact of apolipoprotein E genotype and dietary quercetin on paraoxonase 1 status in apoE3
and apoE4 transgenic mice. Atherosclerosis. 2010; 211(1): 110-3.

19. Boesch-Saadatmandi C, Loboda A, Wagner AE, Stachurska A, Jozkowicz A, Dulak J, et al.
Effect of quercetin and its metabolites isorhamnetin and quercetin-3-glucuronide on
inflammatory gene expression: role of miR-155. J Nutr Biochem. 2011; 22(3): 293-9.

20. Tas S, Celikler S, Ziyanok-Ayvalik S, Sarandol E, Dirican M. Ulva rigida improves
carbohydrate metabolism, hyperlipidemia and oxidative stress in streptozotocin-induced
diabetic rats. Cell Biochem Funct. 2011; 29(2): 108-13.

21. Jung UJ, Lee MK, Park YB, Kang MA, Choi MS. Effect of citrus flavonoids on lipid
metabolism and glucose-regulating enzyme mRNA levels in type-2 diabetic mice. Int J
Biochem Cell Biol. 2006; 38(7): 1134-45.

Vo


www.SID.ir

Journal of Shahrekord University of Medical Sciences
(3 Shahrekord Univ Med Sci) 2014 Oct, Nov; 16(4):71-76. Original article

The effect of some flavonoids on paraoxonase-1 activity

Hamidia Z', Nayeri H*l, Naderi GHA?, Boshtam M?, Shokoohi-Nahrkhalaji A’
1Biochernistry Dept., Falavarjan Branch, Islamic Azad University, [sfahan, [.R. Iran;’Isfahan
Cardiovascular Research Center, Isfahan Cardiovascular Research Institute, Isfahan University of
Medical Sciences, Isfahan, I.R. Iran; *Biochemistry Dept., Shahid Sadughi University of Medical
Sciences, International Campus, Yazd, I.R. Iran.

Received: 7/May/2013 Accepted: 27/July/2014

Background and aims: Paraoxonase-1 is a calcium dependent enzyme which is related to HDL.
Paraoxonase LDL plays an important role in prevention of atherosclerotic lesions by having
preventing potential. Different antioxidants such as flavonoids affect serum paraoxonase activity.
In the current study, the aim was to investigate the effect of some flavonoids on serum
paraoxonase activity.

Methods: In this animal experimental study, 45 Wistar rats in 9 groups of 5 animals received
flavonoids by gavage feeding as follows: Group 1 as control group received 1 ml water daily and
ethanol with concentration 0.25. Group 2-5 and 6-9 was fed with 7.5 and 15 mg/kg for per
kilogram of body weight (BW) of the one of myricetin, quercetin, kaempferol and galangin
flavonoids along with 1 ml ethanol 25%. The mean of changes in enzyme activities due to
performed intervention between groups was compared using one-way ANOVA.

Results: There were significant differences between PON-1 enzyme activity changes before and
after intervention in both dosages 7.5 and 15 mg/kg body weight (P=0.04). There were significant
differences in increasing concentration between PON-1 enzyme activity changes before and after
intervention (Gavage for 4 types of flavonoids) compared to control groups (P<0.009), but there
was not any significant difference between PON-1 enzyme activity changes used two dosages of
flavonoids (P>0.05)

Conclusion: In this study, it was shown that all of the flavonoids increased paraoxonase activity.
Probably, the potential of flavonoids in increasing serum paraoxonase activity is related to the
number and location of hydroxyl groups on these compounds.
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