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Protective Effects of Oleanolic Acid on Oxidative Damaged Human Umbilical Vein Endothelial Cells

WANG Qiao-yun', LI Bing-hua’, ZHU Li*, LI Ping’, HAN Zhi-wu’(1.College of Pharmacy, Qingdao University,
Shandong Qingdao 266071, China;2.Dept. of Pharmacy, Qingdao Eighth People’s Hospital, Shandong Qingdao
266100, China; 3.Dept. of Pharmacy, The Affiliated Hospital of Qingdao University, Shandong Qingdao 266003,
China)

ABSTRACT OBJECTIVE:To study the protective effects of oleanolic acid(OA)oxidative damaged human umbilical vein endothe-
lial cells (HUVECs). METHODS: HUVECs were cultured with DMEM high glucose medium of 10% serum [containing ox-LDL
0,25,50,100,200 and 400 pg/ml]; the activity of cells was detected by CCK-8 assay to screen optimal concentration of medium.
HUVECs were cultured with OA (0, 10, 20, 40, 60, 80 and 100 umol/L), and the activity of cells was detected by CCK-8 assay
to screen optimal concentration of OA. The oxidative damaged HUVECs (induced by 100 pg/ml ox-LDL) were treated with OA
(5, 10,20,40 umol/L) ,and the activity of cells was detected by CCK-8 assay; the levels of NO, NOS, CAT and GSH-PX were
detected. RESULTS: For inducing model, the optimal concentration of ox-LDL was 100 pg/ml, and that of OA was 0-40 umol/L;
5, 10, 20, 40 umol/L OA enhanced the survival rate of HUVECs, enhanced the activities of CAT, GSH-PX and NOS and in-
creased NO levels. CONCLUSIONS: OA can protect the ox-LDL oxidative damage HUVECs, and the protective mechanism may
be associated with the improvement of CAT, GSH-PX, NOS activity.

KEYWORDS Oleanolic acid; Human umbilical vein endothelial cells; Atherosclerosis; Oxidative damage
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Tab 1 Screening of optimal concentration of ox-LDL on mo-
del cell(x +s, n=6)

JURIRIE  pg/ml AR, %
0 100.0214.37
25 02474383
50 7429592
100 S2U1H4017
200 39.1943.99
400 212844.11°

50 pg/ml He#z: *P<<0.05

vs.0 pg/ml: "P<<0.05
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H4% :*P<<0.05

Fig 1 Screening of optimal concentration of oleanolic acid
(x5, n=6)

vs.0 pumol/L: "P<<0.05;vs.60 pmol/L :"P<<0.05;vs. 80 pmol/L:*P<<0.05
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®2 FHRBEWEZMMETFREHZM(x s, n=06)

Tab 2 Effects of OA on survival rate of damaged cell(x+s,

n==06)
Eikl AR %
R 100014437
HH4 5241583
i REd 65.7345.92°
FEEROA 5408+ 441°
FERRRA 56.67+4.99°
FEERGA 58.28+397°
FEERD4 66744117

FIEH A HRZH AL : " P<<0.05; BRI AH LA "P<<0.05; 15 P IR
AR D2 AL :*P<<0.05

vs.normal control group: * P<<0.05; vs.model group: "P<<0.05; vs.
oleanolic acid (D group:“P<<0.05
£3 FHEBEIEEMAE CAT .GSH-PX .NO NOS 7k FEHy

ZM(xts, n=06)
Tab 3 Effects of OA on the levels of CAT, GSH-PX, NO
and NOS in damaged cell(X s, n=6)

45 CAT,U/ml GSH-PX, U/nl NO,mol/L  NOS, x 10°U/L
IER AR 254+0.11 139524783 16274056 12064031
euikil 1.69+0.11° 71544819 8264037 5514037
feKEd 22340.10° 130.91 £7.20° 1339£051° 1133102
FHRROH 171+0.12° 771214724 9274042 7084029
FHRROH 1.88£0.10° 93.10+8.86" 10.63 +0.40° 8.17£0.34°
FHRROA 1.98+0.11° 105.71£7.72° 11.88:£0.68° 9.09+0.28°
FHRRDA 2140117 123441764 1331£047 10324033

SRR R R P<<0.05; S REAIAT LA - "P<<0.05

vs.normal control group: “P<<0.05; vs.model group:"P<<0.05
ox-LDL /K-, B4 B i R o Jilf I8 11— A~ S A Ab bR
Fu R %858 & L, ox-LDLYEF P % 4N fifd 24 hJ& , A0Ma P i) F
JIUEEE F (F-actin) BERBEIR , 52507 K A XS AR S5 15 4 130 375
B, RS M A (ROS) i BE AR B, 75 T 4PN 38, e AT i 4R
45100 , LB HLARTT S5 P4k R 56, SR 2F T GSH-PX . CAT %54
ARG A K e A b JE I 0 R ROS, & #E R A Ak
05 B U ARBIFSE LA ox-LDL $il3# HUVECs 2 il AS
Y IR ZH HUVECS A A7 15 2 0 W B A1 , GSH-PX 55 CAT 1
PE R N, W ox-LDL 3@ 1 M il GSH-PX 5 CAT it , i
SRR T FECRR AR, BEN% B8 $2 T HUVECS
AIHEIG 77, H.GSH-PX 5 CAT B915 71 B 385 . 3/ 5F8R
1% 18 5o 32 5 40 A Ak B GSH-PX . CAT 7 4 , Il 4% ox-LDL Xf
HUVECs 41 it (4 Ak 45 , BEA 20l ASiEf . SP3 R
PR B PE VR, AT RS s S AR AN I A 9 = s s
W BTAE AR A O

EFRREOCT , PR i A B P T — S AL A i (eNOS)
PAL P AR LA 9 B &F 5K K- NOM . NO i 3o T84 DU & AR 4y e
14 (BH4) , BRI ROS 5 1M, B IR P B 4 b e T4 Ak
RZEMIVER . ASHFFE XS AN o NO & DL K NOS i P k4 5
5E, &K I ox-LDL #1459 HUVECs 4 il , NO & 1 /b, NOS
TEPERRAR , 2B NO F1NOS 1E Myt S fLH T, 7 HUVECs 4l il
AL 2 B H] . Zad TR IR TRAL B, 3X W ITE BR Y
AR EE 09T, UESE R B2 3 806 NOS, {2 iF NO A=
LAY HUVECs 4N . 5%t , Gkaliagkousi E 28" 58 & FH

TEZD 20144555 25 45 43 1]

ox-LDL ] LA 2 #00f] A) Bz 240 D 155 I 240 i NO -5 Jl il [ 2

K, TS NO A . FHECRIREETHNO FINOS iy A B 4

TER 2T NO XF ROS By BT BRI, b2 L FINOS /Y

BEPRRAE AT PR SEIESE

S 3k

[ 1] 2F, FE0, WK, 5 0058 N B RERERT -5 3l kst HE A
AT R[] F B 236 75 ) 5 2 &, 2012, 18(8):272.

[2] KautzL, Gabayan V, Wang X, et al. Ross R: Atheroscle-
rosis-an inflammatory disease[J]. Cell Rep, 2013,5(5) :

1 436.
[3] E&r, M S FEUERm st R[]+ B 25 5, 2008,
19(9):711.

[4] Somova LI, Shode FO, Ramnanan P, ef al. Antihyperten-
sive, antiatherosclerotic and antioxidant activity of triter-
penoids isolated from Olea europaea, subspecies africana
leaves[J]. Ethnopharmacol ,2003,84(2/3):299.

[ 5] Sultana N, Ata A. Oleanolic acid and related derivatives
as medicinally important Compounds[J]. Enzyme Inhib
Med Chem,2008,23(6):739.

[ 6] Mestas J, Ley K. Monocyte-endothelial cell interactions
in the development of atherosclerosis[J]. Trends Cardio-
vasc Med,2008,18(6) :228.

[7] Papaharalambus CA,Griendling KK. Basicmechanisms of
oxidative stressand reactiveoxygen speciesin cardiovas-
cularinjury[J]. Trends Cardiovasc Med,2007,17(2):48.

[8] FuR, Wang Q, Guo Q, et al. XJP-1 protects endothelial
cells from oxidized low-density lipoprotein-induced apop-
tosis by inhibiting NADPH oxidase subunit expression
and modulating the PI3K/Akt/eNOS pathway[J]. Vascular
Pharmacol ,2013,58(1/2):78.

[9] BB, Hs A A o T 48 N B A3 (0], K&
& 25,2006,34(12) :907.

[10] MK E%. 3 bk 38 AR AR AP s o % 5 3k 28 55 16 R [M].2 B
JeaT AR TR ik, 2009:657.

[11] Paravicini TM, Tougz RM. NADPH oxidases, reactive
oxygen species and hypertension: clinical implications
and therapeutic possibilities [J]. Diabetes Care,2008(Sup-
pl 2):170.

[12] FE),BRE A05E , 5 FFECRIR IS5 B 5 4= PTG PR
FEHER[I] A B 52 ,2013,33(1) 1 46.

[13] Ulrich F, William CS. Nitric oxide synthases: regulation
and function[J]. Eur Heart,2012,33(7):829.

[14] Kalyanaraman B. Teaching the basics of redox biology to
medical and graduate students: Oxidants, antioxidants and
disease mechanisms[J]. Redox Biol,2013,1(1):244.

[15] Gkaliagkousi E, Ferro A. Nitriv oxide signalling in the
regulation of cardiovascular and platelet function[J]. Fro-
nt Biosci,2011,16(1):1 873.

ik F - 2014-05-25  f&1a1 H 19]:2014-06-24)

China Pharmacy 2014 Vol. 25 No. 43 - 4035 -



