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[ ABSTRACT ] Aim  To investigate the effect of Xuezhikang ( XZK) on apoptosis induced by oxidized low density
lipoprotein (ox-LDL) and its possible mechanism. Methods Human umbilical vein endothelial cells (HUVEC) were
cultured and divided into three groups, namely control group, ox-LDL group and ox-LDL+XZK( different dosages ) groups.
Cell counting kit-8 was used to test cell survival, Annexin V-FITC/PI apoptosis detection kit was used to count apoptotic
rate of HUVEC among different groups, reactive oxygen species (ROS) were detected by ROS assay kit, expression of cy-
tochrome C (CytC), caspase-3 and PARP-1 were analyzed by Western blot. Results XZK (25 mg/L, 50 mg/L and
100 mg/L) showed an antagonistic effect on apoptosis and ROS production of HUVEC induced by ox-LDL, and 100 mg/L
XZK downregulated the protein expression of CytC, caspase-3 and PARP-1. Conclusion XZK reduces ROS produc-
tion, leading to less expression of CytC, caspase-3 and PARP-1, thus prevents mitochondrial apoptotic signaling from acti-

vating, and eventually protects HUVEC from apoptosis.
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Figure 1. Effects of different concentrations of Xuezhikang

on ox-LDL-induced cell viability decrease of HUVEC(n=3)
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Figure 2. Effects of different concentrations of Xuezhikang on ox-LDL-induced apoptosis of HUVEC
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Figure 3. Effects of different concentrations of Xuezhikang on ox-LDL-induced apoptosis rate of HUVEC by flow cytometry
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Figure 4. Effects of different concentrations of Xuezhikang on ROS overproduction induced by ox-LDL in HUVEC(n=3)
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Figure 5. Inhibitory effects of 100 mg/L Xuezhikang on ox-LDL-induced expression of cytochrome C, caspase-3 and PARP-1

in HUVEC (n=3)

LDL 155 /) HUVEC Jd T, BA — R4 1048 N L
B PE

B SCHRARAE , HP 24 1 A B T 38 2 410 1 9 Bz 4
ffl ROS 3o B A= jli A ok 35 480 Ak 1 3 & 45 4T As AE
FHT PR PN Sz 6 45 SRt R I i BE 41 [ 300 mg/
(kg - d) THY As K Rt 2% 42000 D S0 F8 B A 790 i |
1 E A A A Y IR T R AR A, Ll R
FALRE It B TR R4 (P $9<0.05) 7 AsE
B S B, i R T S R AR A BT ox-LDL i
HUVEC it B2 48 5% ROS. Chu 25 % 3 ifiL fig )3 7] 58
TR K R MR PN AR AR S B N A R T Y
KA ox-LDL il 5 S ROS i & 7= A4 5] A AL by
W SR AT B LB, EE

IMAE B 26 B (1 200 mg/d) iG77 8 Ja RN
ox-LDL 7K S 26 - 1 {H (49.20+15.01) U/L R
[ 22 (36.36 = 5.31) U/L, @ KT AR A AL 3 1) X}
WRAH[ (47.43 + 11.08) U/L,P<0.05], A58 %
I, 3¢ ox-LDL 41 , 22 1ML Ji B T3 4b B9 45 21 ( ox-LDL+
IR ) ROS A= i /b B[R] B, HUVEC 771 % {3
T, HLBEE I fs vk B K, 4240 HUVEC #1118
BEWD

Bt J T 1l B B 45 T ox-LDL 55 HUVEC 1
IR HEA TR I & B, L] RE 5 g BERD # ROS i
FEA S R B 2R R R T TR AR A G, 4B Y ROS
f T B R LA ROS 1 JBE AR i AT 2 R kL
TS B P LTS 2L CytC B M5, K43



578

ISSN 1007-3949 Chin J Arterioscler, Vol 27 ,No 7,2019

AT P A BRI AN 1B CytC 7E IR T 19 2
Ji rh AT B A I 3], B SRR Y CytC R ik 2 A B
A GRAMIAT . CytC A7 T LR A I K 0[] i, >4
CytC B 2 5T )5 fil & Caspases K 5 7, 1% 1k
Caspase-3 H cleaved Caspase-3,PARP-1 J& Caspase-3
T AT 5 4, ROS A it BE A UG 0L T,
PARP-1 o E S0 # 5 WU DNA 1852 5, 3 804 i
PHT I S E 0 A P S A A AR S 4%
F| PARP-1 5 ox-LDL 45 19 PN 5z 4 B 9 7~ % 11 #H
K, ox-LDL AN F= 30 ik A K2 40 J5 PARP-1 33k
BE R, OAETEHGEDN S8R R A SRR
AR R T LS IO T 0 A B, IR R (1
200 mg/ke) ZH AT T B Wk /> H Cry C BR324
il o AWE ST A B, i FE W] 3 B IR HUVEC
CytC 9 % i5; 5 ox-LDL 4 A Lk, IfiL B i A 28 41
Caspase-3 Fl PARP-1 335 /K F- 24 i 2 FE AL, X
FE7 , I REE AT A8 i #01h) ROS i B AR A, 40 il
CytC BE E M I 340G Caspase-3, #1i] PARP-1 1
JEEPG 5 B0H DNA 8 & 5 &, dF 1fi i > HUVEC
U

As YR A S — M H A R i 3 A B 7, 5
PER R 40 i 98 B U AR OGN P ) R R A
J& As BHEMIREIIRAY, As B FERE ox-LDL 52
R PN B2 A A3 1 o A BIF 5 485 R B UAIE W 1f i B T
i8> ROS BB il CytC BT 982D Caspase-
3G AT PARP-1 3o B 0 S0 i S 14 9 T ik A2 )3
B, F5HT ox-LDL 3755 19 I A5 P K2 20 0 0, B2 1
JEBRAE LR A K BN REFNHT As Ty TN BEAE I RIS |
PR PR SEEG 2 FEAT AR FE , SO Il B R FH T 20 ik o
FEREAL RS BB 16 S HEBT RO R AR

[ SE k]

(17 5k B, QPP BN AR H R B0 P Rk 5 5
HER[)]. PEBIKEE R, 2016, 24(6) : 633-638.

(2] BRUE, 2= 42, FAmsC. JEMAR B 2 S0 A iy B 163405 15 266 B o

TR R[], P E S KAE 223K, 2017, 25(3) .

314-320.

op ] AP RN AT B 2 2 O il I A ol 2 R 2y, I AR

(B ) W PRI F v & R AR . I e (e 48 ) ifs PR g T v

L FIR (2017 BITHR) [1]. Haem B, 2018, 57(2) .

97-100.

PR, VT e, £ 5, S 8 X i R A AR AR Y

M B LR LRI I B B E [1]. T E R, 2017, 12(1):

28-32.

[5] pRBAR, T o5, REEE, S5 IMBRHEXT B & M i R B 45
W RREE AR [T, o E 3 bk EE e ik, 2015, 23

—
w
[

—
~
[

(3):256-260, 294.

[6] Feng SJ, Tang ZH, Wang Y, et al. Potential protective effects of
red yeast rice in endothelial function against atherosclerotic cardio-
vascular disease[ J]. Chin J Nat Med, 2019, 17(1) : 50-58.

[7] Zhu XY, Li P, Yang YB, et al. Xuezhikang, extract of red yeast
rice, improved abnormal hemorheology, suppressed caveolin-1 and
increased eNOS expression in atherosclerotic rats [ J]. PLoS One,
2013, 8(5): e62731.

[8] Chu S, Hu L, Wang X, et al. Xuezhikang ameliorates contrast
media-induced nephropathy in rats via suppression of oxidative
stress, inflammatory responses and apoptosis [ J]. Ren Fail, 2016,
38(10) . 1717-1725.

[9] Huang L, Dai F, Tang L, et al. Distinct roles for ROCK1 and
ROCK?2 in the regulation of oxLDL-mediated endothelial dysfunction
[J]. Cell Physiol Biochem, 2018, 49(2) : 565-577.

[10] Xu RX, Zhang Y, Guo YL, et al. Novel findings in relation to
multiple anti-atherosclerotic effects of XueZhiKang in humans [ J].
Chronic Dis Transl Med, 2018, 4(2) . 117-126.

[11] Tang ZH, Li TH, Peng J, et al. PCSK9: a novel inflammation
modulator in atherosclerosis? [ J]. J Cell Physiol, 2019, 234
(3): 2345-2355.

[12] Eleftheriadis T, Pissas G, Liakopoulos V, et al. Cytochrome C as
a potentially clinical useful marker of mitochondrial and cellular
damage[ J]. Front Immunol, 2016, 7. 279.

[ 13] Fatokun AA, Dawson VL, Dawson TM. Parthanatos: mitochondrial-
linked mechanisms and therapeutic opportunities[ J]. Br J Pharma-
col, 2014, 171(8) : 2000-2016.

[14] Wang Q, Zhao T, Zhang W, et al. Poly ( ADP-Ribose )
polymerase 1 mediated arginase Il activation is responsible for oxi-
dized LDL-induced endothelial dysfunction [J]. Front Pharmacol ,
2018, 9. 882.

[15] Lu WN, Zheng FP, Lai DW, et al. Xuezhikang reduced renal cell
apoptosis in streptozocin-induced diabetic rats through regulation of
Bel-2 family [ J]. Chin J Integr Med,2016, 22(8) : 611-618.

[16] Jacinto TA, Meireles GS, Dias AT, et al. Increased ROS produc-

[

tion and DNA damage in monocytes are biomarkers of aging and
atherosclerosis [ J]. Biol Res, 2018, 51(1); 33.

[17] Wang Y, Li L, Zhao W, et al. Targeted Therapy of atherosclerosis
by a broad-spectrum reactive oxygen species scavenging nanoparticle
with intrinsic anti-inflammatory activity [ J]. ACS Nano, 2018, 12
(9) : 8943-8960.

[18

[

Zhang T, Tian F, Wang J, et al. Atherosclerosis-associated endo-
thelial cell apoptosis by miR-429-mediated down regulation of Bcl-
2 [J]. Cell Physiol Biochem, 2015, 37(4) ; 1421-1430.

[19] Stark J. Oxidative stress and atherosclerosis [ J]. Orv Hetil,
2015, 156(28) ; 1115-1119.

[20] Shen L, Sun Z, Chu S, et al. Xuezhikang, an extract from red
yeast rice, attenuates vulnerable plaque progression by suppressing
endoplasmic reticulum stress-mediated apoptosis and inflammation
[J]. PLoS One, 2017, 12(11) : e0188841.

(HECHER VS



