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Protective Effects of Tatal Saponin of Panax Notoginseng and Notoginsenosides on the
Hypoxia induced damage of Cultured Vascular Endothelial Cells in Vitro
YAN Yarfang, ZHANG Zhuang, SUN Sulun, WANG Shuoren, HE Liyun, FAN Jiping, ZHU Lingqun
(1. Department  Neurology , 2. The Laboratory o Chinese Internal Medicine,
The Affiliated Dongzhimen Hospital ¢ Beging Uniwersity  TCM , Bejing 100700, China)

Abstract: The model of hypoxia induced damage in cultured vascular endotheliocyte cells was set up in witro, toxicity
was tested by MTT assay, effect was evaluated by classic pharmacodynamic criteria Trypan blue stain, lactate dehydroge-
nase (LDH) release, and MTT assay. The results showed the mortality rate and LDH release were significantly decreased
to compare with the damaged group, (P< 0.001), and the cell survival rate was significantly increased ( P< 0.001) in
the protective groups of total saponins of Panax notoginseng and notoginsenoside Rb,, Rg; and Re.
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BNy BB, W45 SR FLIBUA, I TCHE Earls WUEAH I 2
1 #H K, B I AL S 2T DMEM 55973k, 4k4k

1.1 4giffs  AJBF bk P B2 4 fukk ECV304, 11 H i
PUOK 2 WL ARG FE AR by, SIBG R 2R 13348,
1.2 2= LR B ARSI, FHEHUAS
AT Rby 114 83.2% 5 Fo A 4b 2% %) B i 240 B v [
2y AW SR e B, NS 21 Ry b5 0703 -
200015, AZ 2 1F Rb, fit'5 0704- 9701, AZ AT Re
L5 0754- 9810.

1.3 k7 DMEM E57R35E: 92 [H Gibeo 24 w7 i, B
AN I : 92 HyClone 723 7] 7% i JREER 1~ 25 2
ffe MTT 38 7 96 [ Sigma 24 &) 7% dh; 3L 0 60
(DMSO) K i RIA2ER T 43 B4l = i HoAth ik
FFE g [ = oy Mk, 7K R E = 28K .

1.4 {X2% 7E[E Heraeus cell B 4 b0 553540, b
B AR &S ) IT1300 B T A G 95
REVCO Legaci — 86 CAIK i vk 4i; OLYMPUS MIT-2 {5
B2 BB HA S AEG-45M + J7 4y 2 — K
#HL T2 BT RSP GDV 22 ) DV 990BV4 7Y il A7 X
J&[F Mettler-Toledo 320 %K% pH 11 Jb5TE HI 0
U LDSO-2A RS0 bl; b H B X ) 752
TR IR AN .

2 Ak

2.1 0% o Al A4 S, A & 1 x
10°/ml Fehf1- 96 FLEE FEHL, AL 1004, R 41 a3k
1% 10°/4L, & 37 CHiFEAEHEFE 24h .

2.2 #3255k HWUHREE TR, WA R IR0, AT 4G
24520 Ay 25 FLA B AN R LA 10% B A /N A I
() DMEM 85753655 i — L8 21725 254, MTT 5256
Dy E = BB 2T 100mg/L #225, JAth 254
1N T00MM S d5: e e P 1024 245, DL 10247 1 fi2F
PRI E B R 11 AN 2R BE (1) 25 13 DMEM £% 5%
B, S I 2455256 AL, BEFL 1008; 15 28 F X
FL AL T & 10% i A2 /N A 1ML 1F) DMEM 85 9% 3k
100M1, 37 ‘CH7 57 18h, HUHHEAT MTT Lol e .

2.3 g BT R MR SCRR™ SR A
BRI — Ut PR B e il A, AR 7% 24h 5, % AL
FEFEBEFRIE, R Barls WVEA0 M 2 WK, 1E % %R
LN DMEM 3557 3 B L0 N 75 3% = 06 PR A
RURTE N 1. 0mM [ TCHE Earls ¥, 3 B 40 0 B4 1540
RO | 2 N BRI A 2R FE 2 1. OmM
(FITCHE Earls Wi, 2590 LA ICHE earle WA R, w1 b I
3ANLRPE S AN 245 52 55 4L, 37 CHF oh, B

Kig® 12h .
2.4 Ky gk
2.4.1 MTT ekl MTT il LA 0.01IM PBS
(pH7. 4) FLHIE% Smg/ml 9 T AE W, BLHIBLAC, 0. 22Hm
UL DB ek 98 B B . W 3 % AL O, N T I
DMEM 15 7% 3£ 100M, F i1 Smg/ml MTT I 1 &
20M, JE4), 37 CHER 4h, BHBUEFE AL B R, B
FLIIA 10081 DMSO, $%3% 10min, {5 78 43 % iR, 7E bR
1 492nm A AR W 1L L OD 5, LAAS I 4 i £L 14
%, Wb B AT EpGE 4L . LLIE % X 41 oD i3y
M 100% , VEETANIRAETE (%) = &4l OD {8/ 1E%
21 0D {H 4% % 100 .
2.4.2 HSWIEROEGENEMRET R A
WL 0.0IM PBSD ( pH7.4) B il 1% 4% £F, 4 TR
17, A I 0.01IM PBS( pH7. 4) Fi ke, 0. 4% TAE
W1 x 10/ ml 40 J $5 F0 T 24 L5 FE M, B LA TR
Tml, e i/ P8 3 3 S S 50 05, HCH B IR, &AL 1
T VR I 2 5 o, 40 )23 0. 35% Jie il 3
b, BT A= /N2 il 2 % 260k s, &R SL N 0.01IM
PBS(pH7.4) Iml, Y& 4 40 Jifd 2k 9 %0 b i 0 4
1, 800rpm 250> Smin, W3¢ FIEH, 7 0.3~ 0. 5ml, %
AW U g A0 A, X AN B s 9 R AN ARG
N3 0. 4% 6 Wy W W0 A, 78 3min P, I
BRTEEOH VT B G 1 6 40 i E R G 0 36 40 i 3
200 4, AIMAET R (%) = FEAN a5y (35 40 M %+ o
A %) % 100
2.4.3 LDH JathizRmille sk 24 FLEF IR B3
W EP & rh, 85 IR MR IO\ I DMEM 5 7% 3
Iml, 7351 — 86 CAIK L VKA ¥4 47, 50 LDH . W &
AUECHE, b vBOR AL P9 40 B 5 il e, AT A 4 i
B2, 2], 3000rpm 250> Smin, % 8 LDH-L 455 &2
i3 3 E, 20 Y66 T 340nm Ab il a2 5 43 B
B BEARARAR, A At 500 A 35 RORUAH BV e Sk
H LDH 3P, LDH 3 % %) = b3 LDH 35 7%
/(L35 LDH 35+ Be2% LDH 35 1E) x 100 .
2.5 HdiibEE KA SPSS 8.0 for Windows ' ONE
ANOVA FEIFEAT4evt 2400 B, LAJT 25 e B ideidb AT 41
[HESE- g
3 H#R
3.1 LR R <R AT Rby Re .
Re X 1E 5 15 95 10 ECV304 1155 4 Bz 40 i 34 4 B0
. 35 .
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SR B A0 RN, . AR A A 25 W ) OE H 8 5
ECV304 IfiL 5 P4 B2 40 B A2 1 1) MITT 5256 45 5L, 1iff o

DU A B AN B i 453 3 1) 245280 52 6 T P 5 25 2%
W FERER T K2,

F1 ZEREHM ECVIM ME X KMMEEENFE( 0=

ZEHE(mg/L) 0 0.098  0.195 0.39 0.781 1.562  3.125 6.25 12.5 25 50 10
x(%) 100.0 106.6  109.9 109.9  119.3 115.3 117.1 107.9 112.3 96. 1 108. 8 110.5
s(%) 19.2  31.0 27.0 30.8 23.7 29.2 32.0 25.5 30.3 26.8 29.0 32.7

#£2 =+t2HRb Rg Redf ECV34 ME A FEARTEELEA M n= 8)
S JEE (M) 0 0.098 1.195 0.391 0.781 1.563 3.125  6.25 12.5 25 5
— LT Ry x(%) 100.0 113.2 111.3 124. 6 109. 8 126. 4 113.3 112.3 93.3 94. 1 94.7
s(%) 16.5 24.7 18.6 20. 1 13.1 25.1 13.7 19. 4 10.7 150 12.4
LT Re x(%) 100.0 88.3 89.0 91.6 93.0 95.0 95.6 98.3 98.5 100. 1 99.3
(%) 2.2 24 3.4 2.9 2.2 2.1 2.6 1.8 1.5 1.5 2.0
—“HE Re x(%) 100.0  81.0 78.7 85.1 82.2 89.0 81.1 91.5 105.2 97.7 98.6
s(%) 9.6 6.9 10.7 5.7 4.5 8.3 5.7 9.2 8.1 7.7 9.7
3.2 ABHEREIANIET KGR FRES. R4 SCRERALBRNT LOVIM BRI
£3 SEREFRHEBRHT ECVIM ARG DY AR EE(%) BRI
BT T (%) BIS20E 15 Fil 4t n ¥ Es(%)
215 il bt n x Es(%) 1 ) 1 4 40 100t 2.1
1E 0 1 8 6.812.1 H A A 42 24.8%17.7
7R 8 89.4 *4. 8" S SRR e 3. 125mg/L 8 56.2 £14.8""
e S e 3. 125mg/LL 4 48.4 5.3%" =BTt 1. 563mg/L 8 60.10£ 9.0""
S TS E 1. 563mg/ L. 4 36.1%5.0"" LaRr 0. 78 Img/L 8 69.7 £15.9*"
bR Ry 0. 781mg/L 4 35.1%6. 1% MNZEAF Rb, 3. 125K\ 8 85.4 124.4" *
NZ AT Rb 3. 125UM 4 40.4%5.1%" NZ AT Rby 1. 563UM 8 gl.1x12.1" *
NZ AT Rb 1. 563HM 4 37.1%6.3*" NZEAT Rhy 0. 781HM 8 73.4 £18.5%"
NZBAT Rby 0. 781:M 4 36.0+4.9*" NZ 2T Ry 3. 1250M 8 51.0% 6.7°°
NZ AT Rey 3. 1258M 4 42.1%6.9%° NZ AT Rey 1. 5634M 8 58.9+18.7%"
ANZ AT Re 1. 563HM 4 39.1+4.6"" ANZ AT Re 0. 7811 8 63.1+22.8"
NZ AT Rey 0. 7814M 4 34.5+5.4*" NZ T Re 3. 1258M 8 66.0E 8.9*"
ANZ AT Re 3. 125HM 4 43.817.6"" NZ AT Re 1. 5634 8 85.8 F17.1" *
ANZ AT Re 1. 563HM 4 33.516.9*" NZ AT Re 0. 7811M 8 87.0%16.6" *
AZ 21T Re 0. 7811 4 33,1445 Vs 5 A& T AL e X P < 0.001 .

P SRR A R P< 0.001; HHEUA AT P< 0.001( B
FI] . #ifyr dlim b, 22 R Eg i 2 (P> 0.05) .

3.3 MIT Lbtaykanfofiim R e WK 4.
3.4 LDH JsHiEMEL R HENES.
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#z5 ZEREBEREZEMS X ECV304 4 ARk M/
FBHEE LDH B (%) B1 %0

x Hifie) 7] n
T3 X 1 10 122+ 3.2
e 10 69.4% 7.4*
=-hReir 3. 125mg/L. 4 36.2%10.7*"
B Ry 1. 563mg/L 4 31.8% 8.9 %"
=Lt 0. 781mg/L 4 26.4% 897"
NZ AT Rb, 3. 1250 4 26.6% 6.6""
NZ AT Ry 1. 5631M 4 29.5%11.4*"
NZ AT Rby 0. 781HM 4 27.5% 5.3%°
ANZRAT Ry 3. 125MM 4 32.5+ 7.3%"
NZ AT Rey 1. S63LM 4 2.9+ 7.7%"
ANZ AT Ry 0. 7814M 4 27.4% 7.4
NZ AT Re 3. 1254 4 32.6 £10.3*"
ANZ2AF Re 1. 563HM 4 28.1% 7.4
NZ AT Re 0. 7814M 4 29.1%10.7*"

e HIEE ALY P< 0,01, %397 41 LR, 2 R R4
iFF (P> 0.05) .
24 £ R LR ke e/ RS ) 401 4 R S R Y
2 A Y ) 5 3 ) S e R i B ) 58 A 5
L) SN 73111 |2 oY S O TR E S
BE— AN, & WY i 2 2 e ot/ P 3 4040 A o 7K e
R0 RN 22 JE it R b A S 1, % P 2 gt
i 7K J A ) SR AR 22, AHL v 2 08 155 5% (1) 1L A5 N ¢
0 e gk i/ PR A 505 R0 ) 0 R ARG, AT I T
TRUAH SAIE 0 8 7 v 2470 o ZA I £ 4 F DL 2 v g
e .

JRVAE AT B R A U Tl I A P 2 4 I )
B JEFETVE, AR K S REOR TR e v sk L
P EOKI 25 2005 9 6, JLASE Mk L% . ECV304
ML DA 440 i Dy N T 5 KI5 P B2 4 TR, K o S
RRFR T 2 W N JBF i K LB P B2 40 M ml P 3 9 22 el
DR 28 5% 22 Fofo 100785 453 4% P 9 AL 1) B 245400 11 1AL 655 P B
RG], BEWE 1t W 55 22 i I A5 1 I A P Bz 40 i 454
34 SRR BEAN 24 B e 0 ", LA SCHRIROE S i
JH A7 A Bz 4 LA e e L A P R 4 i ) %
W SRR WL T R 4 IR A A B 5% 4k A
N TR K LA P9 R 4H R ECV 304 4il L A T
BRAAA 7 S50 B AE — s RS b i XU Sk S
0 ZEL 23 G SN IO 0 5 o L P 2 4 L ) 4540 1
B, LA T8 55 v 24 06k 1 i e s Gl i A P S 4 i

AL K20 259

kR E =L B 2 Rb, Re'" HAT B
FEIBUI ZK i A FH, A S0 45 SRR B i AL AR R Th 24
SRR A EEA S = B2 Rbr Rg Re
B AT W& UL A ) B i 1E . g 2R 3R
N =G PR AP AL AT B 3 15 X S 4T 3
ML A B A0 45 00 B DR A F AT G, =B 521 Rby
Rgi Re LM BEORY VI 3= 200N By
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