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Abstract: The aim of this research was to study the protective effect of polyacetylene compounds isolated from the stems and
leaves of Chrysanthemum morifolium Ramat on human umbilical vein endothelial cells (HUVECs) damaged by oxidized low
density lipoprotein (ox-LDL) , and explore the preliminary mechanism of effect. HUVECs cells were treated with ox-LDL
(200 wg/mL) to establish the endothelial cell injury model, and polyacetylene compounds 1-10 (100 wg/mL) were given at
the same time. The cell survival rate was measured by CCK-8,and the target compounds with cell protection were screened.
The compounds 5 and 9 (12.5,25,50,100 wg/mL) were used to treat the cells for 24 h,CCK-8 was used to detect the cell

survival rate,and flow cytometry was used to detect the apoptosis rate and reactive oxygen species ( ROS) production rate.
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The contents of inflammatory factors interleukin-18 (IL-18) ,interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) in

the cell culture fluid were detected by enzyme-linked immunosorbent assay (ELISA). In-Cell Western was performed to de-

tect the relative expression levels of Nuclear transcription factor-«B (NF-«kB) pl100/p52 and NF-kBp65. The results showed ;

compared with the normal control group ( Con) ,the cell survival rate in model group (ox-LDL) was significantly decreased,

and the cell apoptosis rate ,ROS production rate, inflammatory factors IL-18,1L-6 and TNF-a were significantly increased (P

<0.01). Compared with ox-LDL group, compounds 5 and 9 significantly increased the survival rate of HUVECs cells, re-

duced apoptosis rate , ROS production rate,and inflammatory factors IL-18,1L-6 and TNF-a (P <0.05 or P <0.01) , down-

regulated the expression of NF-kB2 p100/p52 and NF-xB p65 proteins( P <0.05 or P <0.01). In conclusion, polyacetylene

glycosides in stems and leaves of C. morifolium can improve ox-LDL induced HUVECs cell damage and dysfunction,and the

mechanism of action may be related to NF-xB signaling pathway.

Key words : the stems and leaves of Chrysanthemum morifolium Ramat ;polyacetylene compounds ; HUVECs ; apoptosis and in-

flammation ; NF-xB
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Table 1  Structure information of polyacetylene compounds from stems and leaves of C. morifolium

e ez P
No. Chemical structure Name

1 (2E,9Z) -Pentodeca-2 ,9-dien-12 ,14-diynoic acid piperidide

2 2E ,4E-Undecyldiene-8 ,10-diynoic acid isobutyramide

——a—— \
o /
3 / 2E ,4E 12 E-Tetradecatriene-8 ,10-diynoic acid isobutylamide
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2E ,AE ,10E-N-Isobutyl-2 ,4 ,10-tetradecatrien-8-ynoic acid amide

Tetradeca-2E ,4E ,12E-trien-8 ,10-diynoic acid pyrrolidide

Tetradeca-2E ,4E ,10Z-trien-8-ynoic acid pyrrolidide

8E-Decacnc4 ,6-diyn-1-0-B-D-glucopyranosyl-(1"-2") -
B-D-glucopyranoside

Tetradeca-2E ,4 E-dien-8 ,10-diynoic acid pyrrolidide

1.2 Zmfakk

NJBEHE K N K 40 s HUVECs H i) g o B2 24K
SR B T 2 e 2 R S I BN L AR L SR T 10%
54 IML7E 1Y DMEM @S 1 F e vh (5 A 1% 197 %
R-HERR) SR A :37 °C 5% CO,, HUht
Bk KA T 95T
1.3 FZEiH

ox-LDL( )7 JH 22 AR W) B A BR 28 7], it 5
YB-002) ; DMEM =i # 5 CCK-8 2t & (b
R EFRHLA B A, 415 : 2105004 ,310R016 ) 5
FITC {8 5% Annexin-V J5 T4 13457 & ( 26 [# BD 2y
Al it 5. 8176893 ) ; if 7 5 ( Reactive oxygen spe-

cies, ROS) 50 & ( 138 = RAEWHARA R
5], 4IE5 : S0033S) 5 4 & -18 (interleukin-13, TL-
18) 4% -6 (interleukin-6 , IL-6 ) Az &8 TR 5E K F--
a( tumor necrosis factor, TNF-o) #6375 (28I =
JEA ) B R A BR A Wl it 5 : KE00021 , KE00139
KE00154 ) ; #%%% 5 [N F-kB ( nuclear transcription fac-
tor-kB,NF-kB)2p100/p52 5 NF-«kB p65 ik (5
CST A #],#t5 :4882T .8242T) ; IRDye700CW Conju-
gate ZEPL R _PL (5[ Licor, fIt5.C80911-11) ,
1.4 FENHF

iMarkTM i} #5 {% ( 3 [& BIO-RAD 2% ) ;
AVANCE I 500 #% % L3R4 ( Bruker 23 5] ) 5 Centri-



Vol. 36

F/NEEGE AR TP RS S YT ox-LDL 5 S HUVECSs 402453 5 B 474 1745

fuge-5804 R 1y I v VR 25 Lo HL (7[R Eppendorf 23
A)) ;Forma 3111 40 i 5% 3246 ( 32 [E Thermo Fisher
Scientific 247 ) ; FACSAria 11 3 20 40 g % ( 2 [# BD
73 H]) 5 Odtssey CLx XA LT AMBOG MR R 458 (L H
LI-COR 722 7]) ; TS100 {8 # & fsl B2 ( H A< NIKON 2>

Al)
1.5 A&
1.5.1 BRELbHags &

BB M3 16250 (35 kg) FH 50% 557K P
12148 h, =5 AL YN PR vE R 2 IR, 1 g
GIFUEM . PEBOR R — 8 5 R MR 4 1512 5 2. 8
kg, 12 F MK VS A Fe P VO 7 2 G , A5 380 Ay Yo Tk
£2(10.0 g) . LW LBEHERAL(90. 0 g) IE T BEFRAL
(160 g) FI7KF A7 A &E B | %E S . ODS | Diaion
HP-20 JFf-45 G il 4 W2 R0 0 25 5 RO 55 435 T
25 X G AL ZE 25 3B o Al iU A T RGN 3 B
BEIAR G . kG 5 19 LR L EEH
A7 53 A3, HA SR e 2 A0 G- 9 W) H 1 T B A5 43
B8], FIA MS IR UV NMR %5 J5 %k & W ik
Fratty et
1.5.2 CCK-8 Al m fof5 7% &0 %o

O KB40, 0. 25% TS AL )5 , A
BEAIMIHE 1 x 10° A~/mL J5, 4FL 100 pL, 7 F
96 LA 855 77 M, & L 0 BE Ji5 L ) 96 FLAR Hohm A
ox-LDL(200 pg/mL) , [l B it A& 1 ~ 10 (200
pe/mL) FEEZZALEY) S F19 B, AR EE R
12.5.25.50 100 wg/mL, F4HEE 6 DAL, R
FEZS XS B (Con ) S5 AAIXT BE 2 (ox-LDL) , K% 5%
24 h J5 , EHE EE FR AL 100 WL, BEFL A 10 pL /Y
CCK-8 ¥ ,37 CHRZIG S 4 hy bR i 4 41
& 450 nm LbROERE (A) 2 BRLLT A0 HR 40
TEIE R AR R = (NZGH A H-ATHA ) /(=
FIXT AR A {E-E4 A {H) x100% .

1.5.3 e 550K

YRR R A 1. 5. 27 FE A CCK-8 ¥
T E T SR A A A A R LS dH 4
MBS
1.5.4  Annexin-V-FITC/PI 2% #m| m jeL 8 =

¥ HUVECs 21 B R0 T 6 L B A (4
11 x10° A~/mL) &L 1 mL, 40 00 BE J5 , 56 e G
ML R FR LG 57 24 b gl AR K IR AR, s 24
TFALAY) 5 F19(12.5.25.50 100 pg/mL)24 h 5,
AT mL 5% (A REGH AL 5 ~ 10 min, PBS 3R 14

. 4 CHIR R PBS PEAHAPIU, FH 250 L 45
B G PR TR AL, B 100 L ) H B T 5
mL 7 A, A FITC 1 PL(5 pL) Yefa, %
ST X RS VRS E T A G E 15 min, 7R
XA 400 WL PBS, i 2040 M A o3 BT A6 0, 38 &
YKy 488 nm 5 535 nm,, AEAEEFAIN 1 x 10* 4~
AN, FEH E 5L 3 YK, Flow Jo 10. 8. 1 B4t 43 1 4
1.5.5 DCFH-DA & tiR4F &4 m ROS £ 20 e
RS

¥ HUVECs 4 2 i 4% 70 T 6 FLiz Wik (4
x 10* 4/ mL) , 4L 3 mL, 400G RE IS, B0
ML ARG IR HERE 77 24 b (i A KRB AL, 7 2 45
FALEY S F19(12.5.25.50.100 pg/mL)24 h J5,
FBRRG IR, 7 B ROS K3 551 & Ud A, A K5 37
HFFBES 9 DCFH-DA (10 pmol/L) ,37 CHE#E 20
min , SR FJC LI 9 55 77 FE DR A M 3 1, WSO 4t i
Ja R AL T 488 nm UK G A T, R il
ROS Az 3, A BE SR AT 1 % 10° A4, £ 41 T
523 1K, Flow Jo 10.8. 1 #4347 ROS 2B %
1.5.6 m ke %, 9% ¥P i (In-Cell Western ) # | NF-
kB2 pl00/p52 NF-xB p65 & & 483} k& ik &

¥ HUVECs 40RO 4270 T 96 FL R (kD
BT (1 x10° A4/ mL) Bl 1 mL, 41 I BEfS
THTC NS B SR ARG 37 24 h A i A= K R4,
SRS TAEY S F19(12.5.25 .50 100 pg/ml)24
h 5, A 100 wl/fL Ay 11. 1% S %5 W 18] 58 20
min ; 2R [ E WG, K 0. 1% Triton (200 wL/fL)
B S W, B S ming K BR Triton J5 , &FLINA 200
pL 4= LG AR (BSA) BEATETIA 15 min; B A 45
Wa , AL R4 A — Bt NF-xB2 p100/p52(1:
200) NF-«kB p65(1:200) ,4 CIE 7%, WH L
Je A A [P —4$T,200 WL/ L PBST 3% 5 Ik,
YK 5 min A 50 pL/FL=H1(1:1000) , ke 12
1 h, [ —4%,200 wl/fL PBST 33k 4 ¥k ,5min/ Ik,
ELLAMNEOE R R S8 700 nm AR Z,

1.5.7 %it¥ 7%

K SPSSI8. 0 B it 4 b it , 596 %54l
B+ BRIERE (v = 5) i, & SHECH R K )7
2250 HT, R 2 L RCR i/ B E M 22 Rk
(LSD),P <0.05 RmZRAG I #E X, RH
GraphPad Prim 8.0 44K



1746 RIRFII 5 T %

Vol. 36

2 KB4

2.1 ﬂgA:m 1~10 3¢ HUVECs 4HBa75iE E IS0
W1 fras, 5 Con 414 HE, ox-LDL 21 41 i £7

TR (P <0.05) M2 e h R A Y S

9 77 100 wg/mL A, ox-LDL 155 ) HUVECs

._.._.
o
T2

Y AR
Cellular survival rate (%)
[=))

o

P AT R I B T & (P <0.05) , HALL &9
MI%F ox-LDL %5 ) HUVECs 40 M4 1705 R A
IR A (P> 0.05) , Kk, A 10 SR A
YRk AL A 5 9 A AN AR P sk S 2k
SH LK A A 5 H b o

*

* a:_

I I 1
Qoﬂ* ’VQV %
&

Ll igANAaans

I
A 5

B1 & 1~10 3 HUVECs BETEE R (x 5, n =6)
Fig. 1 Effects of compounds 1-10 on the cellular survival rate of HUVECS(; +s,n =6)

2 5 Con HILHR,#P <0.05,%P <0.01;5 ox-LDL 2 [t %¢, * P <0.05, "
#pP <0.01 ; Compared with ox-LDL group,

2.2 {LEYS 9 X HUVECs 4RSI 20
I 2 fros, WA T Con ZH 200 i G B B 1 %

BIEHES, T B 1L S 2048 5 5 Con 2 AH H, ox-

LDL 2 4 i ki B S sl AR 8 95 4 , A 2

B2 &S NERES
5 and 9 on the cell morphology of HUVECs ( x100)

Fig. 2 Effects of compounds 5

2.3 k&S5 9 3t HUVECs 4R S ER 2N
e 3 R, AR EE LS4 5 F1 9 XT ox-
LDL 53 ) HUVECs 48 Jf 453 475 £7 15 2 00 = AR A BT
AN[A) ;5 ox-LDL g AH EE , ¥l B 7E 50 100 wg/mL A4
MLAE % W T (P <0.05) , Fl 3= AIK T 50 pwg/mL
B, 20 A7 I R T (R g (P >
0.05),
2.4 &S 9 X HUVECs ZABA T E A &0
K AT AR T 4 H 4R TR, an ikl
4 IR HOSE T Q4 ST 4R L3R, Q1 SHIRAE

*P<0.05,""

*P<0.01, F[f], Note:Compared with Con group,*P <0.05,
P <0.01 ,the same below.

BPIRE . L1 5 4850 100 pg/mlL 5, 2
R A A5 A B W A A3 s A5 9 9 A 25
50,100 wg/mL I B4 A AR B2 Bl , o Ak 590
9 7£ 100 g/ mL Xt 240 0 ) -3 11 P A o A

=M ( x100)

YA LG, Q3 S ALY AR T LR, Q2 Ay e 1 U
ToARME LR . dHRER PR TR Q2 5 Q3 Z AL HIE
BIZER R, 5 Con ZHAH LL, ox-LDL 41 (1) 41 JL 95 T
R RFHE (P <0.01) ;5 ox-LDL AL (b &9 5
9 BEFAAIL ox-LDL 5 HUVECs ZHffl 1% (P <
0.01),
2.5 {L&Y 5 F19 3 HUVECs 4 ROS 4 mX ZE i
A
K TR AT M AR I T 45 L 40 B ROS A= il %,
FITC-A * [AME/832 ROS (48 %, il 5 s, 5



Vol. 36 TN 225 R REZE T R RS S YT ox-LDL 355 () HUVECs 41 #5455 A4 4 1747

il apeSngEs
Cellular survival rate (%)
[+
(=]

dfﬁy a2 PPy P LS
S 5 (ug/mL) 9 (ug/mL)

3 &S 9 Xt HUVECs HRRATEIERMIHM (v 25, n =6)
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