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[(HE] By MEEFMBEAKXETAS 2R Red XA R BI04 M 5 40 i (HRCEC) # 4 | i 4
MERERKER, FiE EEFEZFERERELF.DMA 0.0.0.1,0.5 mmol/L f A2 B & Re3, &
¥ h AB.C 3 M 150 pmol/L FALS BRE & 0935 52 58 0P, 4 BIAN A 0.0.0.1.0. 5 mmol/L #g A %
B Re3. KT DEF3MH, HFRRG 24.48.72 h FIREm: i & 558 HRCEC B384 78 24 h,
Al Transwell N WA MGTHE HERERMAREER R . THEAERIE R BERARNMEN
FARZENBERUARFNENEERNTF(VEGEH)mRNA B M HEX. &8 EESREL4ER
b A MEBIA S W Re3 X HRCEC 38 A: 940 #1 4 F , 3 B i fb 30 %1 7 F 2 ok BF 5 Bt (84K # o
(Fegmgr = 30. 331, Fywmun = 33- 402, Frgaurm = 85. 462, Fyamum = 136. 045, P ¥<C0.05), Transwell
NELEREAR.AB.C.D.EF 4 HRCEC 40 M &9 % 17 40 0 #0451 4 (103. 33 +£3. 54),(92. 25+ 3. 68) .
(78.64%4.66).(125.7613.11),(90. 2743, 55),(77. 81 +5.01) 4. IE& FIELE &4 F % 415 HRCEC
MR BITHRBER, ZRARITFE X Fraaan =28. 801, Fyggan = 117.594, P $<C0. 05), HHEE
RMERER,AB.C.D.E.F# HRCEC MM Z B EBH MK S B N (24.3+2.2) (15.7+1.7).
(10.1£2.3),(26.2£1. 9. (15. 1£2.6) (8. 6+ 1. A, EH M E 4T 54 HRCEC 21 M i 52 %
BEEEBRBUE . ZREEHFE L (Feganm = 35. 364, Fagaan =50. 989, P ¥1<C0.05), At e 8
WER-BERARMNBENERER,AB.C.D.E.F 4 HRCEC By VEGF mRNA M £k B4 2N
1.00+£0.06,0. 79%0.06,0. 68+0.02,3.88+0.12,2.83+0.09.1.15+0.05, FHMEBEEEMHT R AN
HRCEC #i i 9 VEGF mRNA #iX R A B E . ZR A K i+ ¥ B X (Frgaae = 31. 303, Fagany =
682. 668, P 19<00.05), BHERENBELB LR ER,AB.C.D.E.F 4l HRCEC # iy VEGF 4
FEAE XS ik B4 HIH 0. 6210.03,0. 4140. 02.,0. 3240. 02,0. 9140, 03.0. 8240, 03.0. 71+0. 02, FEFH
BREKMT A4 H HRCEC il VEGF EAFRMMELBUR, ER AR ¥ 8 X (Fesaum =
125. 471, Fugmam =41. 045, P $<C0.05), & AS 2R Re3 Al@ M4 HRCEC 40 e 4 P F1 8
FEE 2 18050 90 15 36 A 1 AT B, ECHL A T BB I VEGF B Rk L.
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[Abstract] Objective To observe the eflect of ginsenoside Rg3 on the proliferation, migration. and
tube formation of human retinal capillary endothelial cell ( HRCEC) cultured in normal and hypoxia
condition, Methods HRCEC was cultured in normal condition and treated with 0. 0 mmol/L (group A),
0.1 mmol/L. (group B) and 0. 5 mmol/L (group C) ginsenoside Rg3. HRCEC was also cultured in hypoxia
condition and treated with 0.0 mmol/L (group D), 0.1 mmol/L (group E) and 0.5 mmol/L (group F)
ginsenoside Rg3. The effects of ginsenoside Rg3 on HRCEC proliferation were measured by
methylthiazoletrazolium assay in 24, 48 and 72 hours after culture, In 24 hours after culture, the effect of
cell migration was evaluated by transwell chamber; the effect of tube formation was evaluated by Matrigel;
the expression of vascular endothelial growth factor (VEGF) protein and mRNA were detected by Western
blot and real-time quantitative reverse transcription-polymerase chain reaction. Results Ginsenoside Rg3
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could inhibit proliferation of HRCEC, depending on the concentration (F=30. 331 and 33. 402 in normal and
hypoxia condition, respectively; P <(0.05) and time (F = 85.462 and 136.045 in normal and hypoxia
condition, respectively; P<C0.05). The number of cell migration was 103. 33+3. 54, 92. 25+3. 68, 78. 64+
4.66 in group A, B and C, the difference among three groups was statistically significant (F=28. 801, P<C
0.05). The number of cell migration was 125. 76 +3. 11, 90. 27+3.55, 77.81%5. 01 in group D, Eand F,
the difference among three groups was statistically significant (F=117.594, P<C0.05). The number of
tube formed in Matrigel was 24. 3+2.2, 15.7£1.7, 10. 142. 3 in group A, B and C, the difference among
three groups was statistically significant (F=35. 364, P<C0.05). The number of tube formed in Matrigel
was 26.2+ 1.9, 15.1+ 2.6, 8.6+ 1.9 in group D, E and F, the difference among three groups was
statistically significant (F=50. 989, P<C0.05). The expression of VEGF mRNA was 1. 0030. 06, 0. 79+
0.06, 0.68+0.02 in group A, B and C, the difference among three groups was statistically significant (F=
31. 303, P<C0.05). The expression of VEGF mRNA was 3.88%0.12, 2.83%0.09, 1.15%0. 05 in group
D, E and F, the difference among three groups was statistically significant (F=682. 668, P<(0.05). The
expression of VEGF protein was 0. 62+0. 03, 0. 4140. 02, 0. 321+0. 02 in group A, B and C, the difference
among three groups was statistically significant (F=125. 471, P<C0.05), The expression of VEGF protein
was 0.91+0. 03, 0.824+0.03, 0.713+0.02 in group D, E and F, the difference among three groups was
statistically significant (F=41. 045, P<(0.05). Conclusion Ginsenoside Rg3 can inhibit the proliferation,

migration, and tube formation of HRCEC through the inhibition of VEGF expression.

[Key words] Endothelial cells//pathophysiology;
endothelial growth factors

AZBR Rg3 BB HAS R A B E G
R4y R E EEATHEMGT . BEFk.AS
B Rg3 BOPUHT AL L8 I 4 7 7 32 3 6 ik (B ZE IR
R AN EN AOH. A TUEASER Red &
B A I A ) B A o B AR R BRATTRE A SR R
O 1t B P9 B2 4 i (HRCEC) & F IE % Ak B A&
#TF ,MEASBR Red X R A T EREE MM
Xt L P B A KB T (VEGF) k& i, DL A
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1 #EMAEE

HRCEC 4ifily B LAl m A RERAENHE
FRAHE]L7ES 10% /MR Dulbecco B B Eagle £%
F 2 (DMEM) 155 . HAMA 100 ku/L FER K
0.1g/LEHBE,BETF 37 C.5% CO, EFRMNEERF
({8 H Heraeus A 7),2.5 g/L BEABHLER.
ZHICHk(3], - DMEM ¥ 3% i % i & AL 8 (CoCly)
Z 150 pmol/L il 1E 4 Ml Bk EAR AL,

AZER RS HRAYS - KRECGERERHZ
BHBERATHDMEEBA. BHAHA_ZHREER
(DMSO) Bh ¥, R 5 F§ DMEM % B 0. 1.
0.5 mmol/L 2 M, —20 CREEH.

¥ HRCEC 4iffi4rH 6 4. 53510 IEH RM4T 5
FHIEEXBAA S ;7 A BEME, EFREPM
AO0. 1 mmol/LIIASEM Rg3 H(BH) ;7 AHHE
RE b 3EFESMA 0.5 mmol/L HASEH Reg3 A
(CH);fE AHERM E,FFEPMA 150 mmol/L
CoCl, #yfkE Xt B4 (D 40) ;7 D B b, B+

Ginsenoside/antagonists & inhibitors;

Vascular

MA 0.1 mmol/L I WASBR Re3 H(E4); DA
Eut b EFREPIA 0.5 mmol/L B AZ B R Re3
H(F 4H).

FAsEm g (MTT; % E Sigma 2 &) b 12 4 1
A At B SUE KB HRCEC A T35,
#Lw.2.5 g/L BEAMHEL, MAE 10% 4 m
&) DMEM 55 35 %, il B 40 MUYk & R 5 X 10° 4~/ ml
B MR . B 200 pl BERPF 96 FLIRVEE 24 h fa
FEERER . B LATASHMALEBFRFEFRE.
3% 24.48.72 h G, BILMA 5 g/L MTT 20 pl, B¢ &
4 h, FRE, HEER TR, MA DMSO 150 pl,
%% 10 min, HBAEERAAESBEBHN(ER
eppendorf A& M 570 nm KW EELA, IBFRCE E
OD) M. MAZHTEELR I K. MHEOD=
[GIBAFH ABE-—HYRMATLH A B /M RAH
T AEIX100%, EEFMBEKZET, 25U
A.DHERXRA .,

% A Transwell /N2 (8.0 pm RHEER; X H
Corning 2> B AW 41 MU #6175 . Hisem DMEM #;5
WEIEFRILA Transwell NE N E LK, FBIE M
& 10%H4 4 I ¥ ) DMEM ¥ 32 W 600 ol B3 57 1L
t,E Transwell /NE FIEFFL P, #EF HRCEC 4
FLE,BAEREYR5X10° 4, B4 LEEHARH
43 4R A KR R B G IV HE 3R B 100 pl, HEFE 24 h R
HWAE , ARSERRBER/NZEANRWREE L REHH
M, 4% ZRFBEEE/NE 20 min, BB & W
(PBS)¥ 3 . /MUK RKEEE A L EEEM T 1
ETR,AAERLE 1 min, HFKEE, —HEEH
2~3 min, PHREHR. HETRKEETREY
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A0 M AE R T BEALEL 5 LK 100 £5 49 ¥ 57 B AR .
B i5 B8 5 1 f TPP 6. 0 R 43 Hr 8 44 3¢ Transwell %
AT GBI, BHE 3 ANE . BE
53K,

JO7 FH 3 Tl (Matrigel ; 35 [ BD 24 @) 46 0 9 B¢ 48
8 BE L . #& Matrigel U6 B $5 82 1E. 4 C gb kb
Matrigel i3, HU 96 fLAR , BEFLINZEME A 100 pl &
A Matrigel, W AEFE VK E #8197, 4k HRCEC 44 e,
& 107 4 M DMEM $ 35 HRi B E 2 X 10°
A/l B AR 50 pl, 3 A4 4 A A
M) TCIM IG5 R 50 pwl. FEF 24 h G AR Z B
TEL BEALEL 5 ALK 200 £35 B9 W0 B BEAR L 3B B 19
TEEETECBEYE., SARIANEL. EELR
3.

RS 20 2 & 5 % (RT)- & B 65 & 0
(PCROEK M4 VEGF mRNA %35, % M F e
i (Western blot) &M 40 B VEGF & H R £ 317,
WA SE B 2 9% E 8 PCR X (3 E Applied Biosystems
NEDFT RT-PCR, ¥ HRCEC #ii#% 1 X 10° ~1 X
10" A/ ml BFEEMTRERNL.BIMMAS 10% K4
il 7 ) DMEM 8537 3%, 5% 358 W5 BE , 30 G i 3 5% 3% 3 1%
I 4 h, FHARFESGHEMAMBBEFRELEESE 24 h, #il
B 43, Trizol #3240 M 5 RNA, 484043 6 6 3 i (4
[E eppendorf A ®D M 260 nm P K A {H,i+E RNA
. -2 RT R & (£ E invitrogen 4%
DB 48 E. VEGF Fif514 5'-GCAGAATCA
TCACGAAGTGG-3', F#i#5| ¥ 5-GCATGGTGAT
GTTGGACTCC-3', =¥y K BF 212 B35t (bp) s B FK
2 U6 L5148 5'-CTCGCTTCGGCAGCACA-3',
T 5% 5-AACGCTTCACGAATTTGCGT-3', j#
WK E 94 bp, RT-PCR B KBk RN 25 pl, %
RNA 5 ul,2 % Master Mix(Taq f ., i B 1% . loading
buffer BB ) 12.5 ul,50 % SYBR Green [ #%#
AR REL 0.5 1], 10 pmol/L B £ Fi#5I 4% 0.5 ul,
IR — R ALK & 25 pl, HAKF R &5 M
BEH A5, P74 45 K. 10 PR B K B {E I B9 3R 8
(COLVERGREHIT Y MIERREN E. B8
i # VEGF mRNA #%}F U6 mRNA fy % ik K 4R
¥ 27t g, Hdb, ACt=Ct(VEGF)-Ct(US6), Z4j#y
W4 iy VEGF mRNA #M % T xf B 0 9 VEGF
mRNA B EEKERH 27294 VEGF mRNA #f
X E R, H P, AACt=ACt(Z Y HE ) — ACt (R
)., e EAMBRNERABHENRSER . %
s o P R B 1 R AT A U B R L R

W, TP 2 R — BNBL B Ik, 5 —
FALRI AR AR, 500 4 M iE (12 M, VEGF —3, — 41
SRS ERE, DA, kERLHEEN. BAE A,
Image J 3BT 8000 E A IREE(E . 1T B 07,3t
BHOEAKEMHESHNS B B W& G (Bactin) K
EHHAE .

K HI SPSS 13. 0 5 #E AT et b, AL
BB bR 2 (o) R, ZAH W L
FHE R BUHE £ 25087, P<<0.05 B ERA ST
FEL.

2 HR

MTT Wk e R 4 AELK. 2578
Bt #F B L (Fipmpn = 30. 331, Fyuug = 33. 402,
F yiemutig =85. 462, Fyqmarm = 136. 045, P $1<C0. 05) ,
EHEBE KM RED, T WEIASER Rel
Xf HRCEC M3 A g i Ve . MBIE R E S
Ao ()R M (K 1, 2)

F1 AZREWK Red W EFMBAZMT HRCEC 40 i 4: 1
AL

; W] (h)

#E KR ” 18 7

Ad 3 0.208+£0.009 0.4924+0.012 0.76240.017
B# 3 0.189+0.005 0.403£0.014 0.552+0.018
CH 3 0.144%0.007 0.265+0.011 0.371+0.010
D# 3 0.180£0.006 0.408+0.016 0,549+0.009
E4 3 0.167+0.004 0.35740.009 0.465+0.009
F @ 3 0.139£0.004 0.264£0.007 0.316+0.004

®2 AZEW Re3 X IEH MR LM T HRCEC 41 #9384 4
Uk ES

! it [6] (h)

il W vk ” " P
AfH 3 - — -
B4 3 9.3% 18.1% 27.6%
CH 3 30.7% 46.1% 51.3%
D# 3 — —

E#H 3 7.5% 12.5% 15.3%
F# 3 23.1% 35.4% 42.5%

Transwell /N EHE R E R, A.B.C.D.E.F 4
HRCEC 40 Mg 69 % 17 40 MU 353 50 4 (103. 33 £3. 54)
(92.25+3.68),(78.64 +4.66),(125.76 +3.11).
(90. 27+3.55) . (77.81 5. 0D AN (W 1), &%
FTHMBHE ZRERITFE L (Feynau —
28. 801, Fygommm = 117. 594, P ¥7<C0. 05), i€ % 55t
AEMERET . HEBRMAS 2R Red Wk E M1
i HRCEC 4t i 19 85 47 40 M 505 #7088 /0
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A2 1B R ) R AR T SR MR AR G R
REBAL B G EBFE ME KA, BB
HFHiE VEGF®, ABE® Rg3 BMAS FILE
WA B, A EE BT O E A& g R Rs,
TEAHFT, RITAHAS BR Red, ZBHA T
A i B PERE R B . R TR A R Y S A
Tk 7 HRCEC, B M, A& L 86 F| A 4k 4b 3 % B
HRCEC, ¥ H & FIE# Mt & &4, R & &4 7 A
CoCl, AL B & RS R MY, B 88 Shinkai 1 i
MR, T 0.1.0.5 mmol/L 2 ANFHIKE.

EHEHFEAAS 2R Red GEM B 5% 4 M &
55 37 VR 5 T 1Y) UL P B M 3 A EC ML T BE Rl
RSN S N AR T RN R,
AL PR S 440 LK P 960 40 B 43 I A A KR T R R
16 TS0 T P9 B S AR A3 A . RATHIBF R4 R
U, EFSBREXGEREP HTUEIASER
Rg3 Xf HRCEC 4t lfd 3% A4 #9410 %1 4 F , 3 % 3 il 46
RWE S5af AR

Shinkai '@t R IR B RB LA AZ R
i Re3 AT LIS B 40 i /s BROAF 8 40 i . B 6 E /B 4 e
NANHRIF R A RRBAENRZRE, B AS
B Re3 3 0] LUE #0679 B2 40 M i 5 B S 400 4
AmEMER. BRI A Transwell NEWRBEAS R
K Rg3 % HRCEC fifi BT W, SR EZH,. E¥
BB ERMEFRED EERMASBR Re3 IREM
B, BT AR BRI,

BEY Y EHASHAEREETERNET AS
ER R MEAFEMEEMOER. EREHAAS
B Re3 AT LAXH& py 37 AE i B A5 &Y 3 400 ) 4B A
AR A Matrigel LB MW A S BR Rg3 ¥ HRCEC
MM RE RN, SRR, EFRBRERMGHEF
P BEERMAZER Re3 ¥ E R, HRCEC 41
HEIE B B A LR

PLESERYEB, A5 B W Re3 7] L4l i3 M
HRCEC 40 ff 3% 4 , BH 1F 40 B 5E 6, 10 ) 40 B iR » &%
KRBIERFEMBEERMESN, RIOFE—EHRT
AZBE Rg3 % HRCEC 488 VEGF H& k1%, %
REETMAZER RSB ZE, EXRBE LA
5 F,HRCEC 4iii VEGF mRNA MIEH R E T
BE EEREKSEE. —BIAN . BRELXGFERRE

FEREF 1(HIF-D A RE, M HIF-1 % VEGF #
R, BEBRIOHAT T AEEH LML RHE
#4F. %A S BM Re3 J5, HRCEC 41 i VEGF #
FEHTHE. X#EA, ASER Red 7 LB M H A
ARk VEGF RMBI N E AR S 5% £ ILEWN
R (B HEAHLH 5 HIF-1-VEGF #9155 % 338 % 7/ fk
MK, TR H L VEGF 1ER

F Ak M8 BT AL R B e hy B TR TR R 42 %%,
RATEIBIFALRLL T 2 AT HORE, R A MW
R, FHit, A2 E® Re3 Xt F HRCEC 41
BB, TR A TR, T 25 g e
Y At 40 ML B, LA T At 9 482 B 4 R A
At B T A 400 o R o 2 e R — 2B BT
Bl TLHE AR ERRA KSR EARME PR
TREHR B, 550 BOs
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