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Effect of Hesperetin on Release of N itric Oxide From Endothelial Cells

XuDongme, LiulL,i Cheng Yiu

(Pham aceutical Infom atics Institute  Zhejiang Unversity, H angzhou 310058, China)

Abstract Ob gctive to mvestizate the effect of hesperetin on rekase of nitric oxdde fran culured hum an um bilical ven
endothelial celk (HUVECs) and possble mechantm. M ethods F liomwmetric assay with 2 3-dian nonaphthalene
(DAN) was empbyed to detem nate the concentratbn of nitritt n med im, ndicating NO production fran HUV ECs
Them odified M CF— 7 cell poliferatbn assay and the reporter-gene assayw ere used to evaliate the estogenic actwity of
hesperetin Results at rehtive bw kvelof endogenous estrogen hesperetin (12. 5~ 100 Hmol/L) pranoted the release
of NO from HUVECs i a dose-dependentmanner which could be nhbited by ICI182 780 and actmanycin D. W hen
HUV ECs w ere treated w ith comb nation of hesperetin and E,, the level of NO released fran HUVEC sw as bw er than that
of single treatment Under high level of endogenous estrogen, hesperetin nhbited he release of NO from HUV ECs
H esperetin significan tly promoted the proliferation of MCF— 7 cells which could be comp ktely b bcked by ICI182 780
M earwhile hesperetin appeared to can promise efficiency of E,. A lso hesperetin activated estiogen receptor and nduced
the expressin of Luciferase ( reporter gene). Conclision hesperetin can be classified as a partil agonist of estrogen—re-
ceptor and possess regulation activiy on NO producton from HUVECs The possble mechanisn nvolves n estogen
actwity and regu htion of gene expressin
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( Pro- Table 1 Effect ofhesperetin onNO production fran HUVECs

under d fferent lkevels of endogenous estrogen

(x*s n=6)
FBS &'BS
(50Hmol/L) (50 Pmol/L)

NO,™ /(Mmol/L) 2.6330.51 1.78%0 11" 21740.09 2 5530.19

¥ P<0.05

2 HUVECSs NO (x*s n=6)
Table2 Pranotion effect of hesperetin on NO production from
HUVECs(x 5 n=6)

/(Bmol/L) NO,™ /(Mmol/L)
— .77 2015
A23187 5 32326 017"
E, 0. 01 3.9 £ 086"
12.5 2.75 £ 040
25 3.0 £ 028
50 3.8+ 029"
100 412041
+ 1182 780 50+ 0. 1 1. 85 0. 06
+E, 50+ 0. 01 217 £ 018*
+ D 50+ 0.8 1.0 * 0074
:% P<0.03% * P< Q01
(50 Hmol/L) :4P<0.05
3 (xts n=6)
Table3 Swudy of estrogenic activity of hesperetin(x X5 n= 6)
/(Hmol/L) Mo
— 100.0 = 4.8
E, 0. 01 201.1 £7.8°
50 190.2 £ 6.3
+ L1182, 780 50+ 0. 1 106.2 £ 4. 044
+E, 50+ 0. 01 1386 £63" 44
2k ok P <001
(50 Hmol/L) ;44 P<0.01
4 (x£5 n=4)

Tablk 4 Hesperetin induced the expression of reporter gene
controlied by ERa (x £s n=4)

/(Mmol/L) Luciferase /GFP
E, 001 4.68 £ 0.30
625 1.15 £0.08
2.5 1.83 £0.09
25 2.44 £ 0. 30
50 3.64 £ 0. 44




3.4
4 , E» ERa, ERa . 6. 25~ 50Mmol/L
ERaq,
4 Wik
DAN NO s
HUVECs NO . : FBS ,
NO; cFBS s NO, NO
” 9 12 5"'
100¥mol/L NO, . ICI182 780
D ,
. R E, NO
MCF- 7 R
B . B EZ ’
NO , )
[ 9]
NO 1ol
NO s
2 NO 2
s , , HU-
VECs NO ; , HUVECs NO
[ |

[1] LeeNK ChoiSH, Pak SH, etal Antiallergic actiity ofhesperidin & activated by ntestmnalmicrofbra [ J|. Pham aco}
ogy 2004 71 (4): 174-18Q

[ 2] HirataA, Murakan 1Y, ShojiM, etal Ketis of radicatscavenging activity of hesperetin and hesperiin and their nh b ite-
1y activity on COX — 2 expressbn [ J|. AnticancerRes 2005 25 (5): 3367-3374

[3] JnYR, Han XH, Zhang Y H, etal Antplatelet actiity ofhesperetin abbfhvonoid ismainlymediated by nhibiton of
PLG-ganm a2 phosphorylatbn and cycboxygenase-1 activity [ J|. Athewsclkrosis 2007, 194(1): 144-152

[4] ChalJY, ChoYS Kin ] etal Effectofhesperetin a citus flavonoix on the liver triacylglycerol content and phosphatid-
ate phosphohydmwhse actvity n orotic acid-fed mats [ J]. P hntFoods Hun Nutr 2001 56 (4): 349-358

[5] OmnalloF, AlvarezE BasarmnH, etal Comparative study of the vasorehxant actiity supemxide-scavenging abiliy and cy
clic nuckotde phosphodiesterase-inh b iory effects of hesperetin and hesperdm [ J]. Naunyn Schm iedebergs Arch Pham &
] 2004 370 (6): 452-463.

[6] Ignaro L ] CimnoG, CasniA, etal Nitric oxide as a signalngmolkcule i the vascular system: an ovewviev [ J]. JCad
iovasc Phamacol 1999 34(6): 879-886

[7] Jaffe EA, NadmanR I, BeckerCG, etal Culiure ofhuman endothelial cells derved fran umbilical veins Identification
by mowhobgic and mmunobgic criteria [ J]. JClin Invest 1973 52 (11): 2 7452 756

[8] Payne] Jones C Lakhani§ et al Improvig the reproducbility of he MCE-7 cell poliferation assay for he detection of
xenoestogens [ J]. SciTotal Envion 2000 248 (1): 51-62

[9] , . [J]. , 2002 23(2): 113-
115

[10] , , , . [J] , 2006 34(10): 2038
2039 2042



