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[ ABSTRACT] Aim To investigate the protective effect of grasp seed procyanidins ( GSP) on homocysteine (HCY)- induced

Methods Cell viability
The levels of superoxide dismutase (SOD), glutathione

cell viability in human umbilical vein endothelial cell (HUVEC) and related molecular mechanisms.
was analyzed by using MTT and lactate dehydrogenase ( LDH) assay.
peroxidase ( GSHPx) and malondialdehyde (MDA) were examined by kits and the level of intracellular reactive oxygen species
Re

The levels of intra-

(ROS) were determined by flow cytometric assay.  Proteins and phosphorylation levels were examined by Western blot.
sults Treatment of cultured HUVEC with HCY for 48 hours induced a significant decrease of cell viability.
cellular ROS and MDA were enhanced, and the activities of SOD and GSHPx were decreased.
with GSP exhibited cytoprotective effects, reduced formation of the MDA and ROS, maintained the activity of SOD and GSHPx,

Comr

However, simultaneous treatment

prevented the phosphorylation of exrtacellular signal regulated kinase ( ERK) , p38 and ¢ Jun N-terminal kinase ( JNK) .
clusion These results demonstrated that GSP had the protective capacity to antagonize HCY induced cell toxicity in HUVEC.
The protective effect of GSP may be partially dependent on an antt oxidative stress effects and then mhibition of the activation of
mitogerr activated protein kinase (MAPK) .
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AW EALEE( superoxide dismutase, SOD) 4Bt H ik
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FF 2454, BE5 I R B RN, GSP 7E O IfiL 5 7 T 7% IR
HEZERERY . B, GSP X HCY NS KM &
YA EEMEAE F B R, E R TC A 2 I I T HROE .
AHFFRIERDT GSP %F HCY 175 5 4 9 Bz 40 i 25 12 1)
Ry, et — B4R F A A 2 L

1 #RAEE

1.1 #st

REEFaFEEFRFRAMA KRG,
GSHPx.SOD . 7 = B ( malondialdehyde, MDA) 4 ]
& A Promega A 8 = &by ZRARKAEK(2, 7’-di
chlorofluocin diacetate, DCF-DA) \MTT % Sigma /2 &] /=
¢ ; DMEM 5 fif 4F i 7% 1 3% F Calbiochem /4 &]; 41 4
FANME 5 VB T B 1/2( exrtacellular signal regulated
kinase, ERK1/2) \p38 # ¢ Jun & 2 K 3% ¥ B (¢ Jun N
terminal kinase, JNK) # B% ft. 5 3F 8% B2 fb 0 (R 35 4
Santa Cruz /\ 8] = @ . FLE& fit £ B8 ( lactate dehydroge-
nase, LDH) 4 1K 7| & % Cell Signaling /2 8 /= &
1.2 NBr&#bk ™A K ApaiE

W& TRERSE4 %5 3 h W 20~
30 om, ¥ Ff # ik —om & E, 7 — o A AL 4 4 B, A
D-Hank’ s ¥ R & JE JE R #8 fik 3~ 5 K, R 24 JF 8 ik
R M™%, ¥&E DHank’ s RH R 5, BN
0.25%HZ e Sml, FELAFHFETLHEAE
7,37 CH f 6~ 10 min, B & E 4K & ¥ K, A&
20% /N4 1 VE B 3 7R (A 20% fiE 4F M L 100 mg/L
P2 K E F.300 mL/L L, 4 & B 2100 mg/L
FF£.10 WL #E £/ 10 o/L #F %) 10 mL E %k
e hi, AR AR ERE—FOEF, £ET 1000
t/min &0 10 min, ¥ L7EF A, A E &4 20% fiE
FMFHEAE CHAMER. H—BARSR, H
ER=REE, TREAR, HEEARKEN 5X
10°/L, ¥ & L B o % T 7+, BT 37 Ch 5%
CoO, WHMERFA TR, GARREREERE
THEHERHEFRE, &2~ 3 RABR— K. RH
MDA BR#FATER, BE 4SS KRELCAERSHARK
% fik W % 28 B (human umbilical vein endothelial cell,
hUVEC) 4 A # 1T E 42 £ %o
1.3 SEIRYRAERY A FNAL IR

RenEreHFERTEAMNFEEIL,
FiEE> B 0%HAKERATER. BERNE
2~ 3REMAATER . 4 I A% 0%~ 80%
B, % & 1% 64 fvE B DMEM 3 5 £ 3 5% 24 h
B, ERARAATEN A, mMAE L EERME

Flo IE#XBA: LE 1% fe4F fi & 89 DMEM 3 5%
ISR EMIENEE X B, HCY 4: HCY WA K E
4514 0.1.0. 5.1 mmol/L. HCY+ GSP #: 1 mmol/L
HCY+ GSP(5 g/L); 1 mmol/L HCY+ GSP(10 g/L); 1
mmol/L, HCY+ GSP(20 g/L) «
1.4 ZZREPYGMEE N E LR pa g sE

HAKEIFH 3~ 8 RAMF REEER, LS
x 10°/L % E BT 96 ILIK, F 4K = 80% L4
B, F& 0.1% # A4 78 DMEM 7= 24 h, B
MAaE, FH% 6 NMFATHN, WMATELERE S
%W E 48 h, GSP £4 HCY # 1 h im A( L T2 %
W), EREFERH 4~ 6 h FI WA 5 g/L MIT
10 ML, DMSO %1t R R, & % 9841 J5 il e 5% % )& DL
£ 570 nm S HUROL EE, UBOEE(A) B R B4 i
BAEENL.
1.5 ZFLERER SEEREAERAINE

BN E B E| FEx %+ LDH 89 2 Kk # 5 4
MBERIN. KEEFRNAZBRARATHRESTE
H1Ix10Y/L, B F 24 AR (E 1 mL), 4 L
0%~ 80% Ja, 74 F L. &LBAERERER
#EER, AR TREESI L ER PR E 4,
A 100 ML 20 f R R R R NAR B & Flo B3
0.5 mL %0 A % #% 7% ( 150 mmol/L NaCl, 150 mmol/L
Tris HCI, 1 mmol/L. EDTA, 1% TritonX-100, pH 8. 0),
40 CH#E 15min EIR FH 24, WELH MR,
3k M 3 5% E B R An 4 M SR F LDH K E .
1.6 ZERARSWENEFTHS

BT # 4 K #1 hUVEC, B 10% A& 4F 1 % DMEM
BHREH1x10/ILEMT 6 1LIEHK+,37 C 5%
CO, AP RERMBh FHREKERLAE, & T
mEFRE, FAREEE 254 (HCY 0. 1~ 1 mmol/L) 5%
i 46 m N T B WK Z B9 GSP(5~ 20 o/L) 5 i & 1
h, 4k EF A 0. 25 mmol/L HCY %% 1 h. &
HEFAT3I, SERAR AN ERE TH1h
Ja, FILAEFRLEER. SKEF PBS kA 1K, v
A4 10 Umol/L. DCFH-DA # 7¢ i1 7 DMEM # 7% 4 1
mL, # %, 30°C## & 5 min. PBS ¥ 41 2 % /&, A
0.5 mlL PBS £ 7% b i 3 40 fg O Il
1.7 BEAEIE . SBEKE SRS L
BAZEIRE RN

HE A A TR, KM 40 Bl PBS 2t 3 iR, fm
A 0.25% EEE— 0.02%EDTA (1: 1, pH7.2) # AT
WEWEFABRNE R LFER T B E M, # &4
& %, 4 000 r/min x 5 min /UK % 240 f, F PBS ¥
H AL 3 IR, Am N\ 4 8 2 A (150 mmol/L NaCl, 150



CN 431262/ R tF [H s ik ik 2% & 2006 55 14 55 11 969

mmol/L. TrisHCI, 1 mmol/L. EDTA, 1% TritonX- 100,
pHS8.0), Ak % &9k % & MM EME, T 4°CT 12 000
r/min &4 10 min, B L& &, & AKX 5 &0 B 4
LA A SOD f1 GSHPx EHE R T B4 &8, W
& 8 Fi 2 & K B3R5 (Lowry) %o
1.8 Western blot

F Bradford M 2 R HE WG E. REEFH
an, HAT SDS T T M Bt Fi 6% P Lk o AT B v B R
ZIRIEE SOV, 4 BKEE 120V, # k%7 80 min.
PVDF £ B EE 4 15 min /5, EHREBE L A #
W B IEAR 77 4R K 45 £ IR 4K —fk —PVDF & —IE 4K,
EE 100V 2% 120 min. A L% & % % 4 54 0
PVDF f b & fr & G &k 3A. B # A VILBER LOUR-
MAT % fR 6 % 07 & S x4 % % E 9 3, UL GAPDH
HHSH, MEEHRHNEB XL,
1.9 ZiFESH

HERBA v £s T, A G5 SPSS10 #
THEFERR, EH7EZ1F, RATHRKEZR
MNEEERE, KB T EFREKRE BT ES.

2 HE R

2.1 BEHFRMNEBRFERIEERN SHABFREKA
R4 41 A RN

A B2 R R 1E ] 48 h 5 S 3 hUVEC 1735 %
TFE T 78.9%, T GSP Fi4bHE 1 h f5(5~ 20 g/L) M
EANH HCY Fri& srI g0 sE T, I 23— E 177
BARHME(E 1) . LDH B ilgs B 5 MIT 458 —5.

2.2 BEHBEERMNERERIBEFISHERER~E
oA

2 hUVEC 5 0. 1~ 1 mmol/L HCY 1/ 1 h )5,
YA DCF & 2 77 8 AR P A = . 3B HCY W]
TSR L 7 A v 1 4. T 24 WUVEC TS 5 A8 Rk
FERT GSPAER 1 h J&, W AN & B3 D>, X
PEA B 2 ILA ER . RWE 1 iR,
2.3 BERBFHRMGBEUYBZHE . SRERITE X
VIEEM AR A ZBIRENF

ANFEREZRHCY 5 W AL A E 48 h 5,
#4H SOD H1 GSHPx ¥ 14 B HCY ¥ FE - = 1 %
K 1025 40 B P9 P B R U B HCY IR 7t
AN . H R, & GSP ALFE S5, %4 SOD Al
GSHPx HIiE M EANBEE HCY ¥R FE - & i BRI, 2
HEFFLE— DR K. TR B & B U 4k 3 7
— MK, R IEH AR 1) .
2.4 BERHBERMNERERIBEFTSHLEFEEL
BHHEE MRS

AR EE ) HCY IS BB 1L 1Y ERK1/2. p38
K INK 7K 7B & T+, 1 mmol/L HCY £ F 60 min J&
B . TR F) ERK1/2.p38 A& INK ik KT
A, {HZ, GSP TiAL# 5, HHCY 7 5 1 ERK1/
2. p38 J INK MR AL L P e & H0HE 7T (B 1) .
F ERK1/2+ p38 B JNK %5 5 4 #1 1l 571 PD98059
SB203580 & SP600125 1 A J&, B HCY H 1% 5 1Y
YT B B 1 2 B B IR (3R 2)

* 1. SXLWAMBREN GEME KT RARRSE. ARHE RIS B LR UEEENR ZBRENESR

9 4 2 % LDH (wL) W (mmol/L) GSHPx (u/g) SOD (ku/g) PR k)

xit B2 100. 0% 258 £61¢ 1.17 0. 02¢ 47.5%6.7° 31.2%2.3¢ 100. 0% ©

0. 1 mmol/L. HCY 41 84.2% £7.3%* 267 £52¢ 1.3 %0. 07* 41.7%3.4° 29.5F1.8°  128.6% £20.6% ™
0.5 mmol/L. HCY 41 47.5% *4.6%" 495 *ggP 2.53%0. 11" 31.2%3. 6™ 23. 1324 267.3% 421%™
1 mmol/L. HCY %41 22.1% *3.6%" 869 +82" 4.33%0. 15 16.3+2. 8 14.3%1.2>  428.3% £30.6%"
HCY+ 5 Mg/LGSP 41 63.4% *5.2%" 265 £44¢ 1.23 0. 02 30.4%3. 8 25,117 123.5% £22.6%
HCY+ 10 VgL GSP 40 76.4% *6.2%* 250 £51¢ 1.23 0. 02¢ 40.5%4.1¢ 27.6%2.7*%  117.5% *12.3%°
HCY+ 20 Ug/I. GSP 4 87.8% £5.3% 248 £34¢ 1. 18 0. 03¢ 43.9%3.1¢ 29.3%2.1¢ 104. 6% £11.2% ¢

a N P<0.05, b P< 0.0, 5XIEAL; ¢ N P<0.01, 51 mmol/L R PrERALL .

3 ¥ig

JFAEE 2 (GSP) 2 —F RSB I H AL 7, K&
WHFt 2 B GSP B B 2 O & -4 /E F, T3] i b =&
—FE R 25, BEE IR IR, GSP &
R I A PR O JUL < PR AP o R I DA S Bt 48 W PR 9 96

ST R B ERYY . T GSP X HCY
SHIEEMEMEH H AT v R WAROE . AHF 5K I GSP
T Ik 24 R A L P S T e T 2R AT 40 B P 9 1
K, B 2 BH BTG 1 EB0E 1 MAPK {5 5 38 2%, 40
#il HCY /5 HUVEC P4 &M . #8278 GSP X}
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2. 2 RFENE B AER D X 48 A E 1 R R0
5 A 4 M
ol B 100. 0%

1 mmol/L HCY 41

18.4% *2.4%*
1 mmol/L. HCY + PD98059 41 87.6% *3.5%"
1 mmol/L. HCY+ SB203580 41 88.2% *3.2%"

1 mmol/L. HCY+ SP600125 41 89.4% *2.8%"

a N P<0.01, 5B EL; b P< 0.01, 5 1 mmol/L 7] 2B &
TR L

HCY /30N AR Ry EH .

N T B GSP A AL, ARSI T GSP X}
HCY 1EF J& 40 B P9 73 — 8 B i M S K 7 B 5 i
SRR, SN N S S B RE HCY R E RN
TMHGIN . X Ee g M =4 ml 1 FH T 20 B s o9 A e A IR
R, J& 3l i A ik 48 B =X s D7, R HR 4 i g 52 2
PE, SR R AR RE R, BTV . FEAR T
T AR Ak S B HR = A A A i A ) B L A R )
AT —25 0 HCY Xf N R 4 i i A Ak 4. (1
&, 4 CSP B G, WEHEEKFE R B EENA
B B T B R R I, e HCY 1E
R BN, 254140 Bl P9 SOD 1 GSHPx ¥ P4 & i ~
F%. B/ SOD 1 GSHPx v 14 i P& 3R B HCY 1EH
AT RE I I B 4 A P T T R PR B E M, HIES T
BUADTEART LS, {615 H,0, 5% 3 A REHE
KBHER, EMTHMA, 5l K40 E RS Ak, §
MM 2. T RE T A S 8 0 DA K 4 BT
FALTIREAWT T %, W e 3L R EE T P R 4 i
HIEA R AR 5. T GSP 4 5, SOD 5 GSHPx

TETEYERFAE BRAD 1 5 K-F . AT DL, GSP A2 3 I 4 ¥
SOD 5 GSHPx F54t A i 10 755 14, A T Bée KR 37 14 480
5H B RKE, ERIPTEAER .

TEZ MK, S BT B0 2 R Al i (5
SO, 5 S M A [F] B MAPK 2 48 i ) B
EMESHS RSz —, BTN FEES 5
S L ) LSRR T AR . S THIEBE HCY 514
45475 & 75t 5 MAPK @ B Vs b o6, AR 7
MAPK V5% J#% %, 51 7 ERK.p38 &% JNK 7E HCY 1E
RIS B, 25 F R BUAS [ E () HEY {E RS,
ERK.p38 K& JNK i 8 [ 1) 3k & A 52 5w, 1T B
FRAL I ERKp38 A INK Rk 2 71 & K i M 48 oo
it —AE S ERK.p38 & INK 25 HCY NS W
R4 Hu 2 1k AE H, FRATT A p38 4 R M 40 ) A
SB203580- ERK 7 5 14 411 ] 771] PD98059 & INK F 7
PEFNHIF SP600125 J&, HCY 45 4 o 25 14 4F FH &
E K. & HCY /3 10 40 B 28 M 4F H 2 MAPK
WK . GSP AbPE 5, ERK.p38 2 JNK [ iR
ARFS 52 A3 T

2k B FriR, GSP X HCY £ hUVEC #5315 H A5 W]
S ER, HAER ML PR &8 it 4 Fr bt S AL B
(3 P, R 4 M vt 1 4 P 2 i % B T )t A, A
7 OEL DT 355 4 4L 805 11 MAPK. {3 53 B SR S B i . Fl
BT HERT GSP X7 8 P B2 3505 1 As 19 A8 1) kAR
R EEARME L.
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