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(HE] BR . UEHEPEXMmE N K ARRE/EERG P RE F- «B(NF -«B)RXH T HE
A.AE AFBKAEAERERER EZ3EHENS N 3A. BE  FHER A/ EEH Rt 4HE
1Th, BEE 1 h; Y T HAE SEFRMPIMALKKE S F A 20,40 1 80 mg/L R EFFHAE, 12 h 576k
S/EELE. 4B AR RMER R E 2580 40 5 40 8 BB F- 1ICAM - DIk
EA_BMDAEE;ARBELERNesnEREAK NF - «BHERE, R . 5 BALE,. rE/EE48
MG R T MDA & B .ICAM - 1 ¥ ¥ 8 & 8 i (MDA (6. 98+ 1. 15) pmol/L H, (2. 384 0. 49) pmol /L,
ICAM - 1(3169.014132. 75)ng/L H,(995. 14+ 74. 93)ng/L,P ¥<C0. 01, Y L 48 NF - «B FHHE A EH 8
WER(58.02412. 01) % 6 (6. 284+1.43) %, P<<0.01), S8/ EEMA L, 25 T FH ML FHF K F MDA
F BRI RE /D (P #<<0.01) . ICAM - 1 ¥ E 8 B RK (P #<0. 01, AR 413 NF ~«B FHHE I R RIHE G
fEAR (P<C0. 05 B P<0.0D), &it . HEFHEES ZFMH S/ EEFI BN MR EAM NF -«B £k, B2
BREE . RE/RERGONENEAREERIFEA.
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Effect of astragaloside (B ¥ ) on the expression of nuclear factor - kB injured by hypoxia/reoxygenation
in vascular endothelial cells YANG Fu-guo, LIU Ge-xin, WANG Li. Nursing School, Medical College,
Qingdao University, Qingdao 266021, Shandong, China

[Abstract] Objective: To investigate the intervention effect of astragaloside on the expression of nuclear
factor - kB (NF - kB) injured by hypoxia/reoxygenation (H/R) in vascular endothelial cells. Methods: The
human umbilical vein endothelial cells (hUVECs) were cultured and passaged. After the third generation,
hUVECs were randomly divided into three groups: control group, H/R group and astagaloside group. The
cells in the control group were cultured under normal conditions; the cells of H/R group were cultured under
hypoxia, in a closed container with oxygen concentrations below 1% for 1 hour, and then under normal
conditions for 1 hour in a CO; foster box; the hUVECs in astragaloside group were pretreated by different dose
of astragaloside (the final concentrations of 20, 40, 80 mg/L) at the time of pre ~ hypoxia, after 12 hours of
‘the pretreatment, they suffered from H/R. The concentration of intercellular adhesion molecule - 1
(ICAM -1) and content of malondialdehyde (MDA ) in supernatant were detected respectively by
ABC -enzyme linked immunosorbent assay (ELISA) and thio - barbituric acid method. The expression of
NF - «B of the vascular endothelial cells was analyzed by immunohistochemistry. Results: Compared with the
control group, the content of MDA and concentration of ICAM -1 in the supernatant fluid were remarkably
increased in the H/R group (MDA content (6.98+ 1.15) pmol/L vs. (2.3840.49) pmol/L, ICAM -1
concentration (3 169.014£132.75) ng/L vs. (995.14174.93) ng/L, both P<C0.01], and the percentage of
NF - kB positive endothelial cells was remarkably increased in H/R group [(58.02+12.01)% vs. (6.28+
1.43)%, P<C0.01]. Compared with H/R group, the content of MDA in the supernatant were remarkably
reduced (all P<C0.01), the concentration of ICAM - 1 were significantly decreased (all P <C0.01), the
percentage of NF ~ kB positive endothelial cells were markedly reduced (P<C0. 05 or P<C0. 01) in astragaloside
group with different dose of astragaloside. Conclusion: Astragaloside can significantly inhibit the expression of
NF -~ kB induced by H/R in vascular endothelial cells. These effects may be attenuated by administration of
different dose of astragaloside, and the effect is dose - dependent. Astragaloside can protect vascular
endothelial cells from the injury caused by H/R.

[ Key words ] astragaloside; endothelial cells; hypoxia/reoxygenation; intercellular adhesion
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Pk 55 Sk Il 26 47 A4 1L 7 B O R LSRR L YA 9T PR
B RRA Y B, SR, 24 55k 1B A — B R O L
mEEEERMEE—EmELCIBRE ZEEHR
FEERREAEEA, BB/ EEEJ/RHAG.
WE R I/R 45 XA AMRE B2 F-1
(ICAM -DERZX LARAEMARBELWEELE,
ENASNEAREERHEEANEARS G418
HEAAX - FREERIBEO RS> FEG. &%
FHF-«B(NF - «B) X KA EF 7l 6 FHE
REGAREERPHBELERY.E /R BGPE
TEHEMERY RENERRSUEER . FBER
BEFR AFL.EHES IREEARTLA.BER
FRYEATEL LR Y IE . 5E O B
HERBRHERCT AERHFRANBEELT P BES
B — Rk b &Y, xR B R B/ E B 45
MR R W RIE . ABFR PR A # Ik K 40 i
(HUVECO) Bt 8 /B EH BRI B EHLR /R FiE
SHONEXRE MEAEFHFIOEANRAR
(VECO B/ H & #H i NF -«B RAW T BIEH,
RU/RBHEIEIT R AHIKE.

1 HH5HE

1.1 HUVEC ER¥EFHEC EXHEFZMETRIE
BB JLBFHF 25~30 cm, A Hank ¥ # 3T
HoEA1g/L W] BIRKIRES, 7€ 37 CRA TR
18~20 min, WA H L, LA 1 000 r/min (B .42
20 cm) &L 10 min, F EF . MASEHEL B 2045
/N LTE F A K B F B Dulbecco B B Fagle 5 3%
% (DMEM) i35 35 W (£ B GIBCO 2 ) #i B 48 i
BB 37 CHEEBAE 5% CO, B P iy
BEAhEBR.-FHARKBRBAERDEEHARYE
E. VECEHZBHBET2REMB AR
AiE  FH G 95 5 0 28 36 VIR AH L B R 2 BRI
ERNEAREBERER RE=ZREKBRTH
VEC #AXLE.

1.2 SBRE/EEERMEE BERE N RHERK
24 FLEEFMMA—F BHI AR D M REH AL
BABRERESMHE(E 5%C0;.95%N;)5 L/min,
BREBPHO. . FREHNO, KBESBRKT 1%
B EIEBAREBASKE ZHKAES BT 37 C
PHBEFAPEFR LD BITHAER B 24 LERK
BT 37 C.5% M CO, rMitiTEE R,

1.3 TRAHE - OBA.BETF 37 C 5%CO, ¥
C EEEA . HEE Q970 0,8 QUK LRE A BB A,
T, BA 2856 o 5 66 2 Bt 0 1 R 5, R B3 10 85

FPHITEAER;ORE/ EEA FAHRE/ZE
BELGQAY THH: X4 3 MREH AEFRE P
B ALY S B R 20,40 F1 80 mg/L M EERH
(#E:0781 - 20031 D FALH 12 h, R BRI SRE /&
AL,

1.4 RWEEKETE

1.4.1 HMEFELHFEBRPH B MDA FERM
ICAM - 19K BERY I - 48 &5 A 40 MR 38 5% L W L 8%
B 1 ml 433, B-70 CHAEEH. RABBRRE
% bt 5 AR WAL A& 92 0 3 (ABC - ELISA) W 58 40 B 3
FEFEWP ICAM - 1 Mk E. LGN % RER
M & (PR RN A F]) UL 81, F 8w 400
SEAFLIEAK 450 nm IR EE (AE , AR R B R
HERE A AR, E AR P ICAM -1
W, ARAE RZEEN MDA &8, RikE B%
B & (R EABERAEY TEBR ) R FEE,
1.4.2 REAARN NF -«B KRE - BERNE
THEAVTRARAFRENETR-FENE-4£Y
- E Y BE (SABO) S d 67 &3
HHERHET. EAEHEIB I SUHWERFE
& %€ 20 min, 3R A NF - «B p65 Z B EHE (RS
TEAYTRERATDE L CEAR . FRANKBTE
Y BEIRCR LR oG FLERER, 3,3 - & &K
ZEDOABRE, ERBETRN, FIEHEYZ
HREHERE A NGB A B B B0,
WRMHEHRRE, BFETRE 10/ EERE.HHE
FH 14 40 L o5 B 8 G IR AR T 4% 3

1.5 SGH%24BE FALERRBUHKLIRESE
(x+s)FR,H SPSS11. 5 44T AL B, 4 1A He
BH T EM,P<0.05 HERBHIFEEX.

2 & B

2.1 HEWHFEMNBE/ZERG VEC HFEP
MDA & EMICAM -1 ENE (K 1. 538
ALE.E/EEHAAEEFR P MDA S ER
ICAM - 13 EHHBFA & (P 3<0.01), 5H%/
FEHARK . Y THAMERET FHAHEKE
BRI, R W R MDA S B ICAM -1 k¥
B BREEP 3H<0.0D), HERN S HEFHFR
Aib 2 v BE B 0 B AR BN

2.2 BEPHEXE/EEMM VEC NF -«B %
BPHREMGED . EXHARREEHERE, BHH
MEZTHB A, PRAREE —EBEHR
B BE/EEE. . ERAREEVBWHEERA. S5
XL M B/ E 4 NF -«B FHEE IR R B E
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AE.ZREZEHFEEXP<0.01); 5HE/EEH
HILE, Y THAME R H AL B R E 8
Hn, NF - «B PR P4 48 i 2 2 0] B F B 88 5 (P<<0. 05
HP<0. 0D, RPN E RERFHHLEKRER
BRI .

1 ERPEMNRE/EHHG VEC 5 L#F RS MDA
2R].ICAM -1 RER NF -«B RiXPH%
HRBHEME (s
Table 1 Effect of astragaloside on MDA content,
ICAM -~ 1 concentration in supernatant and
expression of NF —«B in vascular

endothelial cells injured by H/R(x+s)

A5 BARA) MDAGumol/L)  ICAM-1(ng/L)  NF-«B REEMME()

HEA § 2.3840.49 995. 144 74.93 §.28% 1.43
BE/Ea § §.9811.15%  3189.01%132.75%  58.02%12.01%
BT HM 20 mg/L 8 4.3840.83%  2454.191100.54%  47.58% T.458
10 mg/L § 3.2540.66%  1530.67% 83.70%  23.25% 641"
80 mg/L § 2.2240.58% 1011614 95.05% .98+ L12%

W A P<<0.01; SHE/E HH 4 P<0. 05,
#P<0. 01

3 it i

PR R, MR O I/R R4 K8
fii. I/R B4 XRERNE B B E, VEC %%, BE
BN R A RER I ZMEMR 2 F (0 ICAM - 1)
JEAFEE T (TNFs) F1 5 40 fl A~ F (ILs) %, i i 15
R LR AE FRE R 455 A T-FIIRFE . NF - «B %
EWREEM AN TFrLZRAAEEFSRERY
HFHENEX,NF -«B B IEE /R FRBIRIE
RGP RETEEERT.

BRE/BERNEARESEYEN, A HEEM
T 40 e BT 5| 2 A B AL RN, 724 K B MDA,
MDA & 88 EFEFMEE Lol Kbl kR A
NI HRSE CEHRERV. RERHFREABRE
HEE RS EERY., ALRERER &
ARIEERER FRAEE, 40 EH B MDA
SETR, BEERAEAAERENE, TRRERER
HEL MR HUVEC ERE B mee 7, @5 R
o AR R, SRR MDA S8 T,

TR SRR+ NF - «B p65 5 HMH &
HB)45 &, NF ~«B B ENEERERSE,
AL FAERERES B8/ HEN AN E A HE
AT 1B BERRIL KM%, AT 5 NF - «B X 4 5, B
BNF-«BREZBMN, FAMBEESMERER )
KR F H i NF -«B &40 g4, 1R 8 40 g
REZE. WA TFMAKRETF N ICAM -1

TNF -« Z)#EXC ICAM -1 ENFHEARS
HAMRMEERAIBPEXREE,ICAM-1RiKT
32 J00 A b B P9 Bz 40 MO 2R T 5 E A -5 R0 AR N G A 4
AN RE S M R A I B A TS
B 4 R T B R TR 3 — R BB AL , |
S B M ROAE R R IR R, 3 B B AR
MEFEBERHAT ALK . XEREAL. Wi
NF - «B {E AT B ADRH I FHERE. 2451 E
NCEAFRERER LG, VEC 7 NF - «B
FEBER . AMEFBF ICAM -1 KERELS, AR
EREENBKEY. RVURERHFTRELFER
HHEME, B kB BRI KME, IPH NF -«B R4E
B AL, M B A ICAM -1 ik, B 40 M
NF - «B £iEW A, BHBH ICAM - 1 EREK.
R BRERFRERASMMREEHHRE/EL
$ 15 VEC o NF - «B MRL, M Re#E— 25 .

g PR, e/ B E TR VEC iR €k
P45, 6 NF - «B R HE#ER ICAM - 1 Rk,
HERHF A REE T T 8 NF - «B 5 . i m i H
ICAM - 1%k, RO ULE /8 S5 40 8 R
R, Xt ) VEC BERFEA.
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