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i E:BH W AS L Rel 2R A F B ABR (Hey) 3 F A K # bk A B 29 1 (HUVECs) 8 = 69 48 ) B AR % Ll . 77 ik
o oh 3 Ik HUVECs 0 6 . R A 35 B 4 K b, i A R 5 B A% 48 4 3 B 46 45 B A - 04 8k @ R 3% 4792 3% (TUNEL) ¢ & 4 2 29 J6,
M. 84 - F A4k R M (RT-PCR) A= Western blotting 447 & 20 R & & — &AL £ 4 8 (eNOS) mRNA Fo & g 69 & &,
R OREBEREKRE KT T 5B A Rgl A%, Hey AT LA IEH DNA 9“4k 74 %, TUNEL & 2 7.5 B a4
Rgl A48 Hey R m A = 3 m 2 F A % F &L (P<0.01);RT-PCR B+ : 5 aF BB 4= Rgl 2048 16, Hey 41 eNOS mRNA
KTk A E A %t % E L (P<0.01);5 Hey 2485k, Hey+ Rgl 42 eNOS mRNA K F 2k £ F A %5 & L(P<
0.01) 234k T 3T BB 20 = Rgl 20, 2 F A %+t % & L (P<<0.01), Western blotting £ 7~ : 5 2} B8 20 /= Rgl 2048 b, Hey 28 eNOS
B KT R EFA G2 EL(P<0.01);5 Hey 4481, Hey+Rgl 48 eNOS B @ K -F Ak m £ F A %4 2 & L(P<
0.01) A2 & T 3+ B 4 Aw Rgl 40, £ F A 4t 5 &L (P<C0.01), 418 A KL Rgl #4474 Hey # 3 09 AR 30k 1 K 20 18
B AR TH S LA s E R R 4900 eNOS KT H X,
KPR ALLF WA TR A F AR QA — ARS8
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Inhibiting effects of ginsenosideRgl on human umbilical vein endothelial
cells apoptosis induced by Hcy and its molecular mechanism
He Guoyang ,Li Yongzhen ,Li Xingiang s Zhu Hui fang , Han Fangyi ,Qian Xinlai”
(Department of Pathology » Xinzxiang Medical Universerty , Xinxiang, Henan 453003 ,China)
Abstract; Objective To investigate the inhibiting effect of ginsenoside Rgl on apoptosis of human umbilical vein endothelial
cellsCtHUVECs)induced by homocysteine(Hcy)and its possible mechanism. Methods HUVECs were incubated in vitro. The agar-
ose gel electrophoresis and the terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling( TUNEL) were applied
for the detection of apoptosis of HUVECs treated with Hey and Rgl. RT-PCR and Western blotting were performed to determine
the expression of endothelial nitric oxide synthase(eNOS). Results The results from the agarose gel electrophoresis displayed that
DNA ladder was seen in HUVECs treated with Hey group. The results from the TUNEL staining displayed that compared to the
control group and Rgl group,the number of apoptotic cells in Hey group increased significantly (P<C0. 01) ; compared to the Hcy
group, the number of apoptotic cells in the Hey+ Rgl group decreased markedly(P<C0. 01) ,and the apoptotic percentage decreased
from 33.733% to 9.200% ,but the percentage was still higher than the control group and Rgl group(P<<0.01). The results from
the RT-PCR and Western blotting showed that compared to the control group and Rgl group,the expression of eNOS decreased ap-
parently in the Hey group(P<C0. 01) ;compared to the Hcy group, the expression of eNOS increased visibly in the Hey+ Rgl group
(P<C0.01),but the expression of eNOS was still lower than the control group and Rgl group(P<C0. 01). Conclusion Hcy can in-
duce the apoptosis of HUVECs. Gisenoside Rgl can protect HUVECs from the injury induced by Hcy. Upregulation of eNOS ex-

pression may be one of the possible mechanisms.
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L A8 A BE 45 14 70 X1 RE 151 477 2 3l K o6 A A8 1k Catherosclero-
sis. AS) B 4R B 31 A5, 6] B 2F I 44 % (homocysteine, Hey)
J& AS S0 B BRI B A ST A I R, BOR L 2 — s
SRR N 2 B — 1k A & B (endothelial nitric oxide synth-
ease, eNOS) {15 BUFITE P, (4 Y B2 40 i NO Az s 2, 5 2o
N R TR o I P B A0 M BT T 3 oA U T R R B T R
B NS5 Tl i i A FE TR S 1R AR R 2
L A8 A B A B B 53 00 B R R R AR BT . AR Hey 5% A
ek N Bz 40 e Chuman umbilical vein endothelial cells, HU-
VECS) T BB, /T A S 24 Rel A M Hey 55
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1 mREFE

L1 bR 5 2 B # KON B 41 i (HUVECs)
H ] O % SR DR b0 4R At 5 iR 4R 1l (FBS) g | BT Y
ZET AR TR A B 58 5 100 bp DNA Marker 4 3¢ [ Fer-
mentas A & 7 i s A S B Rel W B A6 a0 b B 25 6 A W&
K E .95 0703-9711; RPMI1640 B #F . RNA fiff A.&EH
i KR A W55 o 26 [ Invitrogen 24 & 7 & B A7 AL A 2 [H
Thermo 23 &) 7 i W T2 ) & W 3 78 E ROCHE A F] . B-ac-
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tin BT A HLHT (IgG) . eNOS Ryt A £ i B b ik (1gG) BN B
Fric i et B (TgG) FBRAR B AR 10 1Y F B Sk (1gG) —Hi 4l B
% [ Santa Cruz 23 A .
1.2 K
1.2.1 #if3E9 &F  HUVECs 8558 5000 & R B0k
10%0FBS M /R R (8% 100 U/mL. 5% 2 100 mg/L) 1Yy
RPMI1640 8575 5, 78 37 “C RT3 800 5% CO, AE P35 7%,
1.2.2 AR O B bl B I v Dk « 6 L e AR 1 6 T
A 1 SR X B02E K 3 IR 4L 200 pmol/L Hey (Hey 40) . 200
pmol/L Hey fl 40 pg/mL Rgl 4 (Hey+Rgl 41) & 40 pg/mL
Rgl 20 (Rgl ZA)4b 3 24 h () HUVECs 40}l , 3 4> 5o e 5 3k
PRBGER 4 DNANY , E /)5 DNAFES S EREZmm 5 ¢ 1
(/RS INFE 10 pL E S A IR Z BER 15 g/ L SRR 5E K
HL YK EL K 4 hy HLFE 50 VL HL Ik G i 1 X TAE, Bk 45 )
Ji FEBE I A ZR GE W 2R AT T WS I 40 B 43 A 40 i R T I O
(2) 2K wiig JBd 40 4% M A% 0 TR 5% B8 B8 A 3 09 B 1R o AR T R
(TUNEL) 4 8 L5 4 T 40 ffd . & #J8é lE v8 fb HUVECs, it
B 40 ¢/ L M2 R AL HLT A 3B v . B IR E @ HU-
VECs 60 min, #R /50 3% AL E-H = EAEM 10 min,
BERR R 22 0l (PBS) #h & 3 1K 4% K 5 min, PBS ot ¥ % I 4w
LR AW 50 pl, T 37 CREHREE S 60 min, B4
X B 50 pL 43t A 2 M. PBS bk IS OTE R &
g 3 Wetk4s 50 pl, T 37 °C .56 B 30 min, DAB &
(SN UG N N R C o S D K R UL =5 W
1.2.3 eNOS mRNA ¥l TRIzol 2 71 £ B X % 4= K 4
X R4 . Hey 40 . Hey+ Rgl 40 1 Rgl 4043 24 h 1y HU-
VECs #H il & RNA Jf & # . #% RT-PCR 350 & 77 % & B cD-
NA %5 1 4% . L) cDNA FHRR . 3% i RT-PCR J7 %K eNOS
mRNA Kk, 1R B LR 1, Jopy & .94 °C Bl g
PE 2 min,94 CAEPE 45 5,60 ‘CiB 2k 45 5,72 CZEf§ 2 min, §"
30 NMEP L I T 72 CCHEAH S min, HILL 18 g/ L BAR M E
Je Uk JE A T REAH . DL GAPDH £,

*1 Sl FFIMBMA B

R 51975153 FrBe ) (bp)
eNOS(F) CAC CTA CAT CTG CAA CCA CAT C 762
eNOS(R)  TGA TGG AAA ACA GGA GTG AGG C

GAPDH(F) AAT CCC ATC ACC ATC TTC CA 580
GAPDH(R) CCT GCT TCA CCA CCT TCT TG

1.2.4  eNOS 2 R 5 B0 28 B T 1h vk s o B0 K
WX L Hey 41, Hey + Rel 21 J¢ Rel ZHAL3 24 h iy HU-
VECs 4 i, 40 it A 26 (3 B & S8 1k L Semk (7], 42 B
SR 2 T RSB ER S (SDS) A5 P R4 5 T M 19 M 5 v 3K
$ )5 4T Western blotting #:/E . #:0 eNOS H 3£k, &
FI L FRERE R 50 pg, Bractin AT A B HE (1gG) . eNOS Fbi A
Z S PR (1gG) | BAR B AR 10 19 e T B (TgG) 1 BUAR Al A i
MIEHT R (IgG) ZH M R AEE /514 1+ 2 500,1 ¢ 200,
1:7 50015000,

1.3 Guibepsb B A SPSS1L. 5 G 3T 84 it A7 5045 40 #r
Z PR AR RO B SR T BR IR Ky 22 40 . R ELBCCR T LSD
M SNK #5555 /Ki#fE N «=0. 05,

2 % B

2.1 QMM TR S xR R Rel A EE . Hey H 7] 0L
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B i DNA Bk 4547 . 11 Hey + Rgl 4R WRRAFE £ DNA 1) 4%
W& (1) TUNEL Jefa 25 5 57K . Hey 2040 i 98 12 2 B &
TR B4 Rgl 41 (P<<0.05), W 2,

1 000 bp
800 bp
600 bp
500 bp
400 bp

M:100 bp DNA Markers; 1. X} B2 401l ;2: Rgl ZH 40l 3: Hey+
Rgl 41400 ;4 : Hey 4140 .
1 IRREME R R ik ST HT4H A DNA B 1R

*2 TUNEL MM BTIiER

21 5 M EE ety BETES LD
popiEEl 1 000 23.670+6.123 2.367

Rgl 41 1 000 28.333+8. 387 2.833

Hey 41 1 000 337.333+15.476" 33.733
Hey+Rgl 41 1 000 92.000+10. 435" * 9. 200

F 151. 369

P 0. 000

L P<C0. 01, 5% M4 Rel 4L A1 Hey +Rgl 4% . P<
0.01, 5%}l Fn Rel 4l L%,

2.2 eNOS mRNA il 255  RT-PCR &5 WK 2.5 3,

800 bp
700 bp
600 bp
500 bp

Lot IR 20 i s 2: Rel ZH 20005 3: Hey 4203 4: Hey +Rel 440
MisM:100 bp DNA Markers,
& 2 RT-PCR AiE# M eNOS mRNA 7k FRIEZZ K
HIE R RIS R

=3 eNOS mRNA 7k F R LT RT-PCR #&ifll 45 R

2157 eNOS/GAPDH JK JE L (T £ 5)
popcl 0.798 740.013 0

Rgl 41 0.806 740.035 0

Hey 20 0.104 340.007 8~
Hey+Rgl 41 0.590 340.022 0% *

F 671.972

P 0. 000

L P<<0. 01, 5% B4 Rgl 40 M Hey +Rgl 41 tb#; " . P<
0.01, 5%t B0 Al Rel 41 Lb4¢.
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2.3 eNOSZEHFEiAEHM  Western blotting 45 % L& 3.3 4,
1 2 3 4

eNOS

B-actin

T X BRZH 40 s 2. Rel 4140 i8:3: Hey 414018 :4: Hey + Rgl 4

i fifd
& 3 Western blotting A& A ERKR M eNOS EH

KEREZUER
x4 eNOS EHIKFRKIEZZ L Western blotting
WilgE R (1)
2 5 eNOS/GAPDH J& JiF L {4
X B 21 0.409 34+0.011 5
Rgl 41 0.406 7+0.005 7
Hey 241 0.091 740,005 5*
Hey+Rgl 4 0.304 3+0.007 6" *
F 1053. 428
P 0. 000

*:P<C0.01, 5% B4 . Rgl 44 Ml Hey+ Rgl A L#; " : P<
0.01, 5% B 41 Ml Rgl 41E04K .

3 3t e

A8 P B2 200 0 A7 T o 6 s 1) PR R T S S I 9 5 o A R
Z I bR B 45 44, 1 L A 5 004 IE T RE M S B &L A
T Bl ik i AR B I R e T A LN B SR AR L R AN B R R
AR 0 AR A A AF I PN R T A R AR 2 RO I A
9 e [F] 1 9 2HR A 3 S04 , O L AE AS 0 LI i % st PR 1 4
i3 B v & P T SR T, G AR SR BB 5 & B 3K Hey K
TR AS O LR I A O I R — S R R E R . i
B AN B PR T AE AS. 2t IR B Bk gE A A AE 0 1l A
P R AR SR TR T AR R ) Hey 55 09 18 9 52
B el R N | K= - ] R RO R N R 4 s sy D
Hey fEF T HUVECs 418 24 h i, 5 X} B4 A4H bE, 40 i 08 7
Lo 1) 5 25 T v (W R ZH R 2. 367 %, Hey 2020 33. 733%) , RT-
PCR #ll Western blotting 45 % £ 7~ » Hey 8892 il ] eNOS mR-
NA FITE AR5k, JE T M % eNOS % ¥ DT 98 20 9 Bz 41 i
NO (A4 B [5]B if A5° P4 RZ 40 Bl eNOS 2235 7K - B i B AIR

NS B A — R IELE T R B By v O 108 5 9% 1 8 245 B i
T2 A 30 Z Rk, H 25 A0 45 A RIS A S 2
H Rel MFEAS =M T B4R 4y 2 — 0 e 5285
RIMANZ B Rel agi0H Hey #5511 HUVECs 40 i =, fiff
JATS L B 33. 733% R F] 9. 200% ., Rgl # ikl Hey S
HUVECs 41 i 8 7= 1) [F] B 38 58 1 98 8% Hey 41001 19 19 52 40 i
eNOS K, B HEM Rel M Hey 55 P9 B 40 1 94 T 9 4
FAMLH AT e 5 E i eNOS /KF 382 75 148 9 & 40 NO /)
o hE U 2 0 B B AR A ke S B

g8 LTk, NS RAT Rel AT Hey 55 09 M4 2 B2 40
M T, b fE R AT AR S A i A N R 40 eNOS K P
Ee S
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