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Fig 1. Increase of tyrosine-phosphorylation induced
by hypoxia/reoxygenation(H/R) in bovine aortic en-
dothelial cells. Lane 1: normoxia; lanes 2-6: 0, 1, 2, 4 and
6 h reoxygenation after hypoxia for 14 — 16 h, respectively.

Tab 1.  Time-course of tyrosine-phosphorylation
induced by hypoxia/reoxygenation in bovine aortic
endothelial cells

Reoxygenation time/h Increment rate/ %

0 2+15
1 15456 "
2 23+82" "
4 189£76™ "
6 22+18

Increment rate (% ) = (integrated absorbance of H/R — integrated
absorbance of mnormoxia )/integrated absorbance of mnormoxia x

100%. x +s, n=3. " P<0.0l, compared with normoxia.

J1 K% TPP /K-
2.2 ABEFH Ry K 12-epi-R; MR E/ BE R
B4 E 3Bk N R AR RIPIER

MTT 305 Ry & 12-epi-Ry %} H/R 1) BAEC 1Y
PRPER (3% 2) 0 DLIE® 407715 R 0 100%
115, H/R 41 BAEC Y75 2L (50.6 £2.8) %),
T Ry S 12-epi-Ry 24 h F-E4T H/R 1) BAEC, &3k
FERAATE R B2 = T H/R AMAAE %, 7E4H
[FIMRBETT , FliE Ry AOFEIE 2800 2 T 12-epi-Ry
IFETE (P <0.05); HUiF Ry MY KAETE R ] 35
(72.7+1.5) %, & T W 12-epi-Ry (R85 KAFIE R
(70.0£1.5)% (P <0.05); Ry PA¥" H/R 1455 BAEC
) ECso A (1.06 £ 0.19) pmol + L™1, B BAK T 12-epi-
Ry i EC5(1.88+0.55)pmol*L."' (P <0.05),
2.3 ABEHER, X R-epi-R, R E/ BESRFL
F Bh Bk A Bz 40 B B S ER TR ER 1L 7K F A9 B2 M

2 R 3R, Ry M 12-epi-Ry (1 ~ 16
pmol - L™ V) TR i ] H/R 51219 TPP /K- 1y 2
s Ry 7E 3 NHREE 5.(1,4,16 pmol - L™ 1) B4 il 4y
e 12-epi-Ry Pl (P <0.05)

Tab 2. Protective effects of ginsenosides R4 and 12-
epi-R; on hypoxia/reoxygenation-induced injury in
cultured bovine aortic endothelial cells

Group C/O:;(;zllt.ritfn As70 m
Normoxia 0.698+0.009" "
H/R 0.355+0.010
Ry 0.5 0.403+0.003" ~
1 0.428+0.002" "
2 0.455+0.004" "
4 0.477+£0.006" "
8 0.490+0.006" *
16 0.501+0.007" "
32 0.503+£0.003" "
64 0.506+0.003" "
12-epi-Ry 0.5 0.384+0.006"
1 0.400+0.007" "
2 0.428+0.002" "
4 0.448+0.004" *
8 0.464£0.004" "
16 0.476 £0.006" *
32 0.482+£0.004" "
64 0.485+£0.004" "

Normoxia: normal cell without H/R treatment; H/R: 2 h reoxy-
genation after 14 — 16 h hypoxia. Treatment with Ry and 12-epi-Ry
was conducted when cells grew confluently, and lasted for 24 h be-
fore H/R. x+ s, n=6. "P<0.05, " P<0.01, compared
with H/R by independent-samples ¢ test.

Marker 1 2 3 4 5 6 7 8

105 ku
765ku i o e
Fig 2. Inhibitory effects of ginsenosides Ry (1 — 16

pumol-L~') and 12-epi-Ry(1 - 16 pmol - L") on ty-
rosine-phosphorylation enhanced by hypoxia/reoxy-
genation in bovine aortic endothelial cells. Lane 1: nor-
moxia; lane 2: H/R; lanes 3 —5: treatment with 1, 4, 16 pmol*
L' R, for 24 h before H/R; lanes 6 — 8: treatment with 1, 4, 16
pmol* L= ! 12-epi-Ry for 24 h before H/R.
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Tab 3. Effects of ginsenosides R; and 12-epi-Ry on
hypoxia/reoxygenation-induced tyrosine-phosphoryla-
tion in bovine aortic endothelial cells

Group Concentrat_ic:n Inmjerinent rate/ %
/pmol - 1, (Inhibitory rate/ % )
H/R 243 + 20
Ry 1 185+307(24.3+6.8)
4 117 38" " (52.6+8.7)
16 6627 (73.4+11.4)
12-epi-Ry 1 211£107(12.8 +4.4)
4 186 357 (24.1+10.3)
16 137+19" *(42.5+13.0)

Treatment with Ry and 12-epi-Ry was conducted when cells grew
confluently, and lasted for 24 h before H/R. Increment rate is de-
fined as the same in Tab 1. Inhibitory rate( % ) = (increment rate of
H/R - increment rate of H/R treated with Ry or 12-epi-R,)/ incre-
ment rate of H/R x 100% , shown in parentheses. x + s, n=4.
“P<0.05, " P<0.01, compared with H/R by independent-

samples ¢ test.

3 e

NS LR Ry )y 12-epi-Ry AEVR ARSI 1) £
" H/R 1) BAEC, 3 P BB K 2 1 e KAFTE B Ep
K ECo¥IfFE B EME2ZF (P <0.05), I8 R AS 2
H Ry CoFHEmRAA Y 1 b 28 %) AR Y H/R P9 Rz 4 g
VR R — 2 B RE M

VEAE S F 5T 211090 PTK (1938005 Al BE7E /R
B H/R #5455 0y % T LAY AR €, PTK BELIRT 57 ]
TELRVEZI RS EH /R 5 H/R 3 A 45 ,
WA E NS BAF Ry vIARENH H/R J5 ARk i
FEANL ) TPP /K- 4 &, AT il H/R 5 300
GIIC 4455150 . FRATHY S B0 45 S 55 b — 5K, R B S
AL H/R 5 BAEC H TPP /K- FA 355 , 12-epi-Ry
WAL AER BRI B AL T Ry, #88 Ry &
12-epi-Ry X} BAEC H/R Ji5 TPP 7K 38458 it 30 il £ FH
AREEIHAR Y H/R P9 R AN A AL 2 —, =%
X TPP I F2 BE AN [A] W] fig 1FE /& =3 %) H/R BAEC
MR ERGFEE RN EEFTHZ — H_FXf
H/R J& BAEC WL 1E FHJE 5 A7 7 A AL, 40
TATAENT ) H 5 S 8538 38 17, i A 1 Ttk — 4
HIRIESE

MRIEE S LB R T Ry X 12-epi-Ry X224,
B AR AR R R E S ERE s R B

HVEI A BE S PR Co TR B B
Xt Ry AR 25 BE PR R RS A R A o HED Cp, T
PEBRAL TSR 2 BSOS A T
JIT R MR 83K T 5 A A 2 B P v B R  4 FH An
g7 AERIR, B MR Al RERIR s VE I/ S0 T BERL /N
{H Ry Cop TERRAY T B8O Un ey 52 Wi 3 14544, T
RGP 3 2T TR AT I
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Inhibitory effects of ginsenoside-R,4 and its C;, isomer on tyrosine-

phosphorylation induced by hypoxia/reoxygenated injury

ZENG Sa?, GUAN Yong-Yuan', LIU De-Yu?, HE Hua', WANG Wei?,
QIU Qin-Ying', WANG Xue-Rong', ZHOU Jia-Guo
(1. Department of Pharmacology, 2. Department of Chemistry, Zhongshan Medical College ,

Sun Yat-Sen University , Guangzhou

Abstract: AIM  To investigate the relationship
between the construction of chiral Cj, of ginseno-
side and its pharmacological effects. METHODS
A hypoxia-reoxygenated (H/R) model of cultured
bovine aortic endothelial cells ( BAEC) in vitro
was established. The protective effects of ginseno-
sides Ry and 12-epi-Ry on H/R BAEC were stud-
ied by MTT. The effects of Ry and 12-epi-Ry on
tyrosine phosphorylated protein ( TPP) improved
by H/R in BAEC were studied by Western blot.
RESULTS Both R, and 12-epi-R4 (0.5 - 64
pmol * L™!) remarkably increased the survival
rates of H/R BAEC (50.6+2.8) % in a concen-
tration-dependent manner. The maximal survival
rate of R4(72.7 £1.5) % was higher than that of
12-epi-R4(70.0% + 1.5)% (P <0.05); the
ECso(1.06+0.19) pmol*L™" of Ry to protect H/
R BAEC was lower than the ECsy(1.88 +0.55)
pmol* L™ of 12-epi-Ry( P < 0.05) . Both Ry and
12-epi-Ry had inhibitory effects on TPP in H/R
BAEC after 2 h of reoxygenation. When the con-
centration of Ry and 12-epi-Ry were 1, 4, 16

pmol * ™1, respectively, the inhibitory rates of

510089, China)

R, were (24.3+6.8)%, (52.6+8.7)% and
(73.4+11.4)% , while the inhibitory rates of
12-epi-Ry were (12.8 + 4.4)%, (24.1 +
10.3)% and (42.5 + 13.0) %, respectively.
Their inhibitory rates all had significant differ-
ences on each concentration (P <0.05). CON-
CLUSION The changing of the construction of
chiral Cj, of Ry did alter its protective effects on
H/R BAEC and its inhibitory effects on TPP in
H/R BAEC. The reduced inhibitory effects in-
duced by the changing of the construction of chiral
Ci, may be one of the most important reasons for
its reduced protective effects on H/R BAEC.
Key words: ginsenosides, ginseng; isomer; en-
dothelium, vascular; hypoxia; phosphorylation
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