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Effect of pronuciferine on apoptosis of human umbilical vein endothelium cells
induced by angiotensin I
CHEN Ai-hua, XIAO Hua, LI Zhi-liang, WU Jin-jia, JI Ai-min
(Zhujiang Hospital, Nanfang Medical University, Guangzhou 510282, China)

Abstract; Objective To investigate the effect of pronuciferine on apoptosis of cultured human umbili-
cal vein endothelium cells (HUVECs) induced by angiotensin I (Ang I ). Methods HUVECs cell line
ECV 304 was cultured in vitro, pretreated with Captopril (10 pgmol/L) or pronuciferine 10, 1, 0.1, 0.01
pmol/L for 30 min, respectively, then treated with Ang I (1 pmol/L). Cell-morphosis was observed by
light microscope. Cells viability was assessed by MTT assay. Production of nitric oxide (NO), activities
of total nitric oxide synthase (tNOS), and inducible nitric oxide synthase (iNOS) were measured by col-
orimetry. Apoptosis rate was measured by Flow Cytometer (FCM). Results Ang I induced typical en-
dothelial cell apoptosis and the apoptosis rates were significantly higher than those of the control group
(P<20.01). The cell-morphosis was improved by Captopril and pronuciferine. Captopril and pronuciferine
could significantly increased the production of NO and the activity of tNOS, but pronuciferine had no effect
on activity of iNOS. Captopril and pronuciferine significantly inhibited the apoptosis rate of ECV304 cells
induced by Ang I with reducing the apoptotic cell number. Conclusion Pronuciferine could decrease the
apoptosis of ECV 304 cells induced by Ang I through increasing the level of NO so that it is potential to

protect endothelium function.

Key words: pronuciferine; human umbilical vein endothelium cells (HUVECs); angiotensin I (Ang

I ); cell apoptosis
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1.1 2950 Bt oA A B LR E S
Bailk JRESE>98%) . FHEERIW A H XM 5t
E/A7 ., DMEM 355 B X E Gibco A7, 4
mMEIAMRMNUEEFELEY TEMBHEEF ™G,
0.25% BEEEFM MTT W H *E Sigma /A &) ,Ang I
% 5 % B Phoenix 2A®],NO & NOS EH & HXNHE R
#RAEY LRI ™ M, Annexin V-FITC 5|
£ % 8 *E Bio Vision A7,

1.2 FEMEF:COIEFM (FEE Heraeus), M
B#M% (Olympus), £ H 3 B4R (X E Labsys-
tems A8, MR M (E£EH Caulte A7]),721
R E T (LBHEAE ).

2 A&

21 AEERMEFR AFSKAEZARR
ECV304 A BER KEREA BN ERY ., &
#F DMEM ¥ FBP KPP EFHFME 10%.F
BE (100 U/mL) MEB X (100 U/mL), B F
CO,E5:48,5% CO,.37 C.95% M Fi#piL1E5k.
2d B 1 K. FAMRBWEFBIKH,H 0.25%
BB LR

2.2 FEEFEME I 1X10°/mL HARWEMHT 96
FLEEFER Il 200 pL. 3E5F 24 h J5, 8 M E B
FWHER 24 h, A . SEHMEBH CRMZE) Ang I
4 (1 pmol/L), R HE R +Ang I 4 (WA 10
pmol/L KL M, F 30 min JFMA AngI 1
pmol /L) , B M ¥ +Ang I 41 (4 10,1,0.1.,0.01
pmol /L H A BT - 58, ¥ & 30 min JSHIA Ang I
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1 pmol/L), AR 6 MNEFL, BhLEEHF 24h 7, F
HETRRAREE .
2.3 MTT %88 ECV304 MfREH: FREHA
RMBEABESE, BFLMA 20 uL MTT (2 g/
L), %% E 4h, ML LEBR SBAM_FREER
150 pL, &% 10 min, FHERKBEKHEIER. 28
MR ET 570 nm M ERAE (A) .
2.4 NO K NOS Bl & : ¥ 1X10°/mL ¥ 4 fa 8
T I12HAEFER. B 2mL . EF 24h B, XM
HRFABMEES 24 h, % ERSAME. BH 64
B, 24 h EREHEB HRREHABYE NO &
—HUEEH NOS). R -E AL W
GNOS) K&,
2.5 WAMMEUKEBAMA LT % 1X10°/mL #
HAREERT 12 FLERR, Bl 2mL EFHF 240 )5,
B XM I FWEESR 24 h, R ERYAMSG . &
46 NMEFL, WELM, MA Annexin V-FITC #
PT X3 , I 2 40 MOS0 0 40 M o 1= 8 .
2.6 SrithbE . BEELL o+ FR,H SPSS 10.0 &
TERGEHEFT T 547, SNK 3374 R L.
3 &%
3.1 4IEANK . FESBHMETHENETRLS
BXRAMREFERE, BB AaRERK. Ang T 4
TREHMBERE, RN, R REEF
HAMBTE AR ERAIRE Ang 1 HBI B WD .
3.2 HEIfrHMXT ECV304 SIMRBEHNOER. RE
1, 5 A BALE, Ang T 7 B B REAK 40 M 15
(P<{0.01),10 pmol/L £ ¥ ¥ F # 0.01 ~10
pmol /L Hij fif 9 7T B B &l Ang T F/EFH, 34
A M TE Y (P<<0.05), A 1 pumol/L i
PR GRS 4 55 16 40 B E B B X 53

%1 WEHEN Ang I %8 ECV304 FBMFEEHEM

(xts, n=6)
Table 1 Effect of pronuciferine on viability of ECV304
cells induced by Ang I (x+s, n=6)

3.3 BifFHXT ECV304 40 A NO,NOS M
INOS WEm . R& 2. 55 AMBAHALE Ang 1 4
tNOS W EHEREE NO WERBL> BERLEE
#H RIEEFIREA B M NO £/ (P<0.01);
0.01~10 pmol/L RAIFFHMIYATHE M NO &£ &, 5
Ang LA HEBERFBF (P<0.05), H 0.01~
1 pmol/L & 7 M98 2 ¥R EEAR B £ ¥ I NO 4 i,
1~10 pmol/L METFREHE. 5 Ang L AHE, F
HHFH (NOS JEHERE B3R (P<<0.01),0.01~
10 pmol/L #i i M %% BH B 3 in «NOS E#: (P<
0.05), LA 1 pmol/L fEFI &R (P<<0.01)., &£448
fs INOS W ERFHLHBER.

3.4 WiffM#BX Ang I %S ECV304 MRF 1T
Em.AEx3, STAMBHANL . Angl HBHES
WEARBAT M EZE (P<0.01). 10 pmol/L £

EFEHEMHA 1R, BOMRBTHEE
%2 MEMHMHN Ang I %% ECV304 M NO &
tNOS 5 iNOS FHHIEM (x+s, n=6)
Table 2 Effect of pronuciferine on production of NO,
activities of tNOS and iNOS in ECV304 cells
induced by Ang X (x+ts, n=6)

wE/ NO/ tNOS/ iNOS/
o (gmol » L™1)  (umol + L™1) Ueml™)  (Ueml™)
b1 | - 3.09+0.65 2.6140.30 2.1540.20
Angl 1 1.78+1.03 2.3930.55 1.9840.19

*AA32740.20% * AA 2,1240.21
*A47.9910.3944  2.2040.22
141 18.4612.59" *AA3 474027 * &4 2,2140.24
0.141  14.3242.55" *AA3,1940.31* A4 2,1040.17
0.01+1 8.4911.69%4  2.7910.374 2.1740.29
Sxt B4 . *P<0.05 **P<0.01
5 Ang I 4 1L% . AP<<0.05 4AP<0.01
*P<0.05 **P<0.01 vs control group
AP<0.05 4AAP<0.01 vs Ang I group
3 HHEHM Ang 1 % ECV304 @AMR KM
(x+s, n=6)
Table 3 Effect of pronuciferine on apoptosis of ECV304

cells induced by Ang I (x+s, n=6)

M +Agl 1041 15.68+2.92*
WA R+Agl 1041 15.56+2.94*

a4 3 B/ (pmol « L™1) A A # B/ (upmol » L) MPmETE/ %
Yt B - 0.532+0. 033 it - 14.45+3. 95

Ang I 1 0.40140.021** Ang 1 1 44.2744.37" "
FHEE M +Ang 1 10+1 0.52940. 03644 FHHFA+Ang 1 10+1 24.5313.62%AA

B MM +Ang I 1041 0.44740.029* A Bt M+ Ang I 10+1 28.1713.844
1+1 0.5231+0. 01344 1+1 21.33+2.52% A4
0.1+1 0.47340.027*4 0.1+1 25.07+3.85% A4
0.01+1 0.469+0.025* A 0.01+1 32.95+6.39" * 4

HxtRAHE: *P<0.05 **P<0.01 ExRALH: “P<0.05 **P<0.01

5 Ang T lL 8. AP<<0.05 44AP<0.01

*P<0.05

* * P<C0. 01 vs control group

AP<0.05 AAP<0.01 s Ang I group

5 Ang I 8 AP<<0.05 4AAP<0.01

* P<0.05

* * P<C0. 01 vs control group

AP<0.05 AAP<0.01 vs Ang I group
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(P<<0.01), KK B EH KF (P<C0.05);0.01~
10 pmol/L R H BB B D ABMB T- W R A&,
S5Ang l AHLKERABEN (P<0.05), L)
1 pmol/L fEFRE (P<0.01), {52 {5t RAM
H ¥R BB 3% BIIE % K F (P<<0.05),

4 itig

Ang Il RER-MEEKR-BEMKRASIRS
PEENAEVEEYR, RRA S B RLER 7
mE NI NEMTE R K0 UUER G EY P
EEEMEM, TRIKEEE (ROS) K4, #S
mMEREABEEFETS., MDENEARATR
Bk EAEZHOMBERRREENEIT.
Ang T ERHNEBE L ARM A FRE, MIEEB4M
BABRTFMEEBEEALEFMHH-1 (PAI-D,
R PR ME TS, RENEIIERA.
TiETE## DNA E 4L, Serl5 Fl Ser20 B%®
1k, N 81&E p53, [ B 33 NADPH ®{LE§, ™4
KREAHENMEATY. DEFEKEERBEDE
il (ACED RIGE M AKIR L 7 %58 53 338 eNOS
MTEHE, I NO 4 R, 3 caspase ZHEBK KLY ,
IR E R E eNOS 5#IREEH 90 (HSP90)
ZHEHBEXR, HMPH Ang Il ESHRANEAKR
A,

7 5L B B 35 R ) HUVECs, SR 28 i fif o 58 Xt
Ang T FSARARFTKE W, LT ELHY
B NO AR MEEM. SR AH,Ang 1 7B B &
K ECV304 i EH . BERTF AN K UARERER
T,i% 5 Lin SPM B MM . R BT E Z B Ang T [
& tINOS K% ¥, & 2> HUVECs 433 NO,{8
5N EHMEER LB EH, X 5 Desideri

&R 5T % B Ang 1 H] $(9% P9 52 41 i NADPH &
1LRE R ROS =4, NTTHI 55 NOS BIE 11,
NO #4330 K A= Y #) F B O 5 A 0L, T A7 O Bk
B8 B EHIW (NOS HITE#E, T Xt iINOS H 7% #: X B
BB, T8 B HUVECs 433 NO; [ Bt 85 75 0
WA T Ang 1 BB ARF T, LR
Y FRZERT AT BRI N 1 pmol/L B B3R, BEBAE
YR RTAT O BE T TR (NOS HIE H R £ eNOS
¥ ¥k 3 it HUVECs 433 NO,# % Ang 1 %13
ROS Wi7=4, AW/ Ang 1 #% % HUVECs %
oL R AR B AR RO TH B
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