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HE.HY BTN IFRETE(GSPIMAARSaEKXRA(SHR) Z SR EMBKENER, ik 8 A
#meb SHR 24 RIEAHLLH 4 40,4528 6 X :SHR 28 .GSP &3] ¥ (50 mg/kg) . & #1 ¥ 28.(200 mg/kg) vA & F &
£H)20(30 mg/kg). 6 R Fl#-HrE Wistar—Kyoto K % A BE4E,, 4 B 2 B3 Hok 45 /& (SBP) ;w4 47 6 A )G
HE # & Tl & i £ 3h Bk b AR @ AR (MCSA) L& b= @ A2 (LA ) & MCSA/LA; Masson = &, 3% & ) £ 3 bk ik
JR A4 (CVF);ELISA &m  Jg 2 3h bk | Ak R (Col 1 )4 ; A sknl K R4 £ 3 bk F it AL A Bs
(CAT)#EH A A =B (MDA) A& ; & & %92 %P i i (Western blot) 1l i £ 2h ik F ERK1/2 & & ik, R
GSP 4t 2 ¥ M{% SHR SBP(P<0.01), & & % T ALK, & Y A ZH Bk MDA 4% & ERK1/2 & & # &k,
RECATEH, 4it GSP &k & SHR Mk EM, LA Ta L@ KR, 240 A B i Fe 37 4]
ERK1/2 & & &k S,

EEiE WMBHBRIEFE; AARGREXR; EM; A4 R#ERKL/2

hE4ZES: R544.1;R282.71 XERPRIZED: A

Effect of grape seed procyanidins on improving aortic remodeling in
spontaneous hypertension rats*

Shuang-zhi Huang!, Xiao-ling Wang*, Xian-jie Zhang*, Yan-ling Chen’,
Jian-tao Tang? Jun-feng Jin', Xiu-xiang Wu*
(1. Department of Pathology and Pathophysiology; 2. Department of Computer Science, Zhuhai
Campus of Zunyi Medical College, Zhuhai, Guangdong 519041, China)

Abstract: Objective To investigate the effect of grape seed procyanidins (GSP) on improving aortic remodeling in
spontaneous hypertension rats (SHR). Methods Twenty-four male SHRs (8-week old) were randomized into 4 groups
with 6 in each group: SHR group, low-dose GSP and high-dose GSP groups (50 or 200 mg/kg) and Captopril group
(30 mg/kg). Meanwhile, 6 Wistar Kyoto rats (8-week old) were served as control group. Tail systolic pressure was
measured every week. After 6-week treatment, media cross-sectional area (MCSA), lumen area (LA) and MCSA/LA
of thoracic aorta were calculated after HE staining. Collagen volume fraction (CVF) was examined by Masson stain—
ing. ELISA and biochemical techniques were performed to determine the type | collagen (Col 1), malondiadehyde
(MDA) and catalase (CAT) levels respectively. Western blot was used to detect the expression of ERK1/2 in thoracic
aorta. Results GSP could significantly decrease tail systolic pressure (P < 0.01), improve vascular remodeling param-
eters, reduce MDA content and the expression of ERK1/2 in thoracic aorta (P < 0.05), but increase CAT activity (P <
0.05) after 6-week treatment. Conclusions GSP significantly improves thoracic aorta remodeling of SHR by lowering
systolic pressure, inhibiting oxidative stress as well as suppressing the expression of ERK1/2.
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TR, A5 ARTRFISUE T FO0F R v i SR S Dk EE A A A B

e L7 33— L P ML A7 080 . J 22— e By
B FEUNAE A &R, 2RI A8 L
B AL JEE K 240 il 8 S TR, S 1 sl DK R AR A L
G 101 A7 B A S O ARE R BLER R, DRt
U7 R A 1A EE AR R VA YT I R SR
AHIF 5 2 1 S 06 U0 5% 21 4 28 FF )R A6 75 2R (grape
seed procyanidin, GSP ) L7 FAIK ' 4 v 1t K L
JE., B0 I/ PN B 40 M ) R R il A o R A FH R, 1%
W5 R 1 &4 5 1K B (spontaneously  hyperten-
sive rats, SHR)MHFFEXT 4, #E— P 45%15F GSP Xf SHR
6 == 2 Jik AR A S BLA , R filE GSP B R 7 37
I35 R BRAR 24 ) B AT 1) S 4R
1 #eERE
1.1 SKIGH#
111 #h4n  SPF itk 8 Ji#% SHR KR 24 H,
[m] I M (Wistar-kyoto, WKY) KL 6 H, A&
180 ~200 g, H-Jbnt 4 ML SLEG S Y ARAT IR
AR, VP ] IE S : SCXK(51)2012-0001
1.1.2 2453850 GSP o K ERIE KR =W 5%
TF A BR S w) B, 4l > 95% , 4531 (captopril )
b3 Bt st R 25 A PRAE =, T A5 (Col-
lagen type 1 ,Col I )MfHR Gy Al it 7] & i A 1k
Al ( Catalase, CAT) . N % (Malondialdehyde, MDA)
K Masson Y3 G 40 A R o A 1 TORET
FERT, ST B A A T 8 1S 1/2 (extracellular
regulated protein kinases1/2,ERK1/2) K #iAR i & 1k
YrsbRic i P o 15 5 Abcam /4w ,BCA
Jo s HE R S B DU A TR BR A ] .
113 2ME  HABIKIL(Bio-Rad A7), K
SRR E R E . ZiEAMGE S RELHRS
RM6240 24 (JlAMLAR ).
1.2 EIWH*
121 #hana a5 42 24 HUOSHR FEALS K 4
20 :SHR 41 AIKF & GSP 41 . &7 & GSP 41 & RHEE
FIH, B4 6 H 36 H WKY KECxHIRZ . 241k
Bl HEE 2525 11K, 739024 : GSP 50 mg/kg Fi1 200
mg/kg R G F 30 mg/kg; X HEZH K SHR 245 755
HARKHES . BRHEE 2ml, LT 6 4.
1.2.2 KRB 3ok 4s & (systolic pressure,SBP) #9
mE SR tail-cuff M H 2, R BRICE 2 sl bk il
E % B R 2230 1 A PR S R AR AL B R G A T R
BEJAME 1K

123 MEHREMYESFHEFNT BOKRED
k5 F 1 cm kb 35k 0.5 cm, 10% TS [ 72 , R
AR YR (BN 4um), 17 HE Jefa, 624
T8 T K 400 £5 0842, 1] Image pro-plus 6.0 [#11%
A3 AT AR 43 I R B e 3 B0 ik e R R A AR
(media cross-sectional area, MCSA) %&£ (lumen
area, LA )1 MCSA/LA.
124 Jela @ A2 o0 AT
Masson 4{f,, H Image pro-plus 6.0 KGR fd-it
B R AR50 %0 (collagen volume fraction, CVF)
(%)= FE KT AR / Bl L8 A x 100%.
125 Col I &Znlx  BOKEM F 30 ki 4 10%
I, T AR AR S BH 5
1.2.6 MDA F= CAT #9ml % K B 32 3h k4
2 i 10% 9 LA 9K L 4°C .12 000 r/min #5.0> 5
min J5 BV, A4 R AGR & Ui AR
127 B&aeR R fe kG % P i ik (Western
blot)#ml ERK &% & Fuik  BOR S 32 30 ik i i
10%ZHZI S M, INAGEIRTRAY 2 x EAEZR il , .
Wb 10 min fifi 8 (475,12 000 r/min 4°CE5 0> 5 min
WU W, BCA SEMERE S R EE . AT RN
IETENCEE RS LUK, ~E TR ENRRIRA R |-, &
A L3 1A 1 BSA B BERES It ERK $TiAR(1
1000)4°CHFF I, VEIR S in =4t (1 : 15 000)37C
FEPRIE T 60 min, PERE, in ECL &% & (A7), 5 & &
A B B ER TR . B &S Im-
age J BURS I A2-A T IR BEAE 43T, LA 52 36 45 2H
MR A YA S R —FE S N 2550 1 3ME
FEABAE R B AR 5 1
1.3 SitEFH*E

K JH SPSS 16.0 Gei e A T8I 3, T B
BEAAEL £ brifE2E (X £ 5)Fom , ZHMIES AR 1)
THECTORHL B $LA 22 07 22 731 (ANOVA) , ] LSD
AT R E Y P LA, P<0.05 2 R A giit

2 #R

2.1 GSP Xt SHR SBP &0

FHEGHT, SHR 40 3 > H 252 K R 3l ik SBP
PR R B e e s 24 1 T, 5 SHR 41 ke,
3 MNARIT AR U IR PR3 A T RRAIC  (H 25 7 T4
B (BRI RIEEFI4L) . 2 2 FEF, 5 SHR
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N T 26 %
H LR, mifliE GSP AR AT AL b Tidg bRty RFE 4l Heds, P=0.000). ULIE 2 Filgk 3,
BB FAIG, 2 3 ~ 6 J8], SXF IR 4, SHREZH KR, 2.4 GSP 3t SHR KiEzhk s Col | E=2/IFM

FEshlik SBP BTt ; 5 SHR 2H Hude,3 2G4k
L SBP YR FRE. WLk 1.
2.2 GSP X} SHR EZhEkEMESFESHEIF N
555 HRA L, SHR 1 =5 ol JIk A 10 JEE. 45 sk
%5 ,MCSA il MCSA/LA B @35 ( P=0.000), LA A i}
18/N(P=0.000); 5 SHR 4 L%, 4% H 2541 MCSA 3
K (P =0.01.0.004 #1 0.000) # LA Ji /N (P =0.047 .
0.000 #1 0.000) FYFRILIIA 2 , MCSAILA 3 =1
R R [%(P=0.000), LI 1 FiIg 2,
2.3 GSP 3t SHR MiFE zh kIR & =R R0
Xof 2 A BRI == 20 Bk i AL i ) e e S 2
/b HEFVEEST , A 45] o SHR 20K BN 3 k-1
T USR] LA B B 21 e iR, HESZEAL, CVF 5
WKY 41 B & F5 5 3 AN 25 2 K BBl 55 Bl 3404 for
W% (] GSP 411y CVF 2R i3 X, P=
0.061), LA 7l GSP 4 AR HLH FIH/E 3% (5

H#EH 6 JJ5,SHR iy 3= 3h bk Col I (9% 5t
FRTXIEYL; 5 SHR 41 H8e, 3 AN 25 41K Atk
TR AR A BTG, 3 dliRYr AR ZE g &
o WL 3,

25 GSP %t SHR fgFEzhEkA MDA F1 CAT BIZZNm

SHR i == Bk i CAT Fl 335 P 45 X B 2 At [
i, T MDA % it 5 5 SHR 4 L#,3 41~
220 K U £ 3k b CAT BI& P 7+ MDA &
SRR, B GSP 41 RG-S FIZH AR e

=, Wk 4,
2.6 GSP Xt SHR BIEZIFkH ERK1/2 EEHFRIZH
=AU

SHR 2 g 3 2h ik i) ERKL/2 85 1 28 385500 R
I RIZ 5 SHR 41 i, 3 2G4 B LI 5 b
I A, LU GSP ZH AT I ERKL/2
A RIRRELI 2. WL 3 gk 5,

#1 GSPXf SHR SBP HIZM (n=6,x+s)
13 (?r?g% g/) s éﬁ,ﬁm g YA¥7 ) SBP/mmHg
14 2 J# 3 J 4 4 5 J& 6 J&

Xif B4 98.80 +13.45 103.96+10.80 105.69+11.01 103.13+874 103.43+1479 109.80+13.68 110.28 + 13.66
SHR 41 161.26 +8.90" 166.91 +6.59" 173.69+4.72" 178.76+585" 183.62+6.78" 184.43+6.95" 187.44+9.28Y
K4 GSP 40 50  162.48+560Y 162.34+5.722 164.62+5.86° 163.03+3.87Y 161.38+8.03° 158.38+11.11° 154.08 + 11.16°
B GSPZH 200 161.91+7.08" 157.89+4.817 152.13+6.55° 147.43+4.80° 144.80+6.56° 135.61+5.83° 12514 +5.58°
FHEE R 30 158.75+9.7° 156.41+10.21° 152.91+10.74% 145.17 +14.39% 132.16 + 13.44° 125.62+5.49° 116.98 +7.349

1) 5% R Heg, P=0.000; 5 SHR 2 H#4¢,2) P=0.338;3) P=0.069;4 ) P=0.004;5)P=0.001;6)P=0.000;7)P=0.079;8) P=0.034

50 pm

D

50 pm

50 pm

A:NFHEZH ;B SHR 4 ;C ik FI 4 GSP 41 ;D : i ¥4k GSP 4 ; E. RILE-FI4H

1 BAXRMENRERENL

(x40)
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55 14 Wi

R, A AR ISR FOM 1 R R 0RO B S DK A Y e AR TS

AR B SHR 4 ;C ik FIH GSP 41 ;D : i ¥4k GSP 4 ; E: RILE-FI4H

B 2 GSP 3t SHR Esh kPR & ERI 7N

% 2 GSP 3t SHR MIE sk EMFESFZSHAR M0

(x400)

£ 4 GSP 3} SHR EZhEksh MDA F1 CAT BYS20H

(n=6,x%59) (n=6,Xx5)
e (?ﬂﬁé ) ( X'\fgf;f‘ m?)  (x 1I6§}L my) MCSALA — (?rﬂjgjﬁig/ ) (nm(':f/%’g{)rot) (S/An11;;/)
X HE2H 321+040 10.65+0.05 0.30+0.02 X HRZH 9.06 + 0.36 18.89 + 0.40
SHR 41 3.89+0.17 7.47+014 052+0.01 SHR 41 15.22 +0.81" 8.16 + 1.06"
i GSP 4l 50 3.65+051 815+004 0.45=0.01 I GSP 41 50 13.73+0.74? 9.49+0.19°
RIFIE GSP4L 200 361+1.12 916+057 0.39+0.02 7l GSP 41 200 10.09 + 0.88% 16.46 + 0.51%%
RIEEFIH 30 3.32+265 9.02+120 0.34x0.02 RIEEAIAH 30 11.17 +1.88%9 15.74 + 1.40%

% 3 GSP 3 SHR K zhfk CVF #0 Col | B9800

(n=6,x+s)
4L (?nijgiiig/ ) C%F/ ( ng?rg:;:)/rot)
of HRAH 49.27 +1.35 1.17 £0.34
SHR 21 66.59 +1.13" 2.80 + 0.59"
Ik GSP 41 50 65.06 + 0.42? 2.13+0.39%
a7l GSP 41 200 53.03+0.797  1.74 £0.36%9
FHEE R 30 51.60 +0.20°7 169 = 0.80°”

1) S5XFE L, P=0000; Y SHR 41 148 ,2)P=0.061;3)P=
0.039;4)P=0.000;5)P=0.002;6)P =0.213; 515 & GSP ZH k.4 ,7)
P=0.000;8)P=0.001;9)P=0.159

1 2 3 4 5

Rkl Tt R = = e
ot T ———

1: % B2 ;2. SHR 41 ;3. i 574 GSP 41 ;4. %74 GSP 41;5. F
R
E 3 KAKXRMEESKH ERKL/2 EARIE

1) 5% REA A, P=0.000; 5 SHR 41 He#,2) P=0.024;3) P=
0.011;4) P=0.000; 515 & GSP 4 H#:,5)P=0.000;6)P=0.003

# 5 GSP X} SHR BEzhRks ERK1/2 EEFRIZR =Y

(n=6,xxs)
25 itk /(mg/kg) ERKL/2 BOGEE(E /B —actin BOGEEE
of B 0.493 + 0.006
SHR 21 0.977 + 0.015"
{714 GSP 41 50 0.777 + 0.015%
FE 7l GSP 41 200 0.627 +0.016%%
LRI 30 0.727 +0.0122%

1) 5% R A, P=0.000; 5 SHR 41 kb3, 2) P=0.000; 51k
FH GSP 40 4%, 3) P=0.000;4) P=0.001

g

MRS — DB, 5P DL )l
EFYERFAANEATIN B2 400 RS FE TR S R
JRIGUIRRE . ARZAF T8 K BUET, Ry i s L
AR A Ay Bl i e e ) MIUARR 87 4y ] ek 3= Bl ik &

3
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RS EAGE

5 26 %

AENEJEPE TG R AR R RN R A R
JE B A A . ARG A5 R R, SHR i 3 sh ik A
R JRL A R B vl JREASE A T ARG o, s T AR AR
I W USR] e ST 4 £ ) 12 Col [ &
Hhn, W] SHR M = shik &A= T HM . £ GSP iR
I7fE LIRSS FE bR, R GSP HAT W
SHR i 3= 2h ik A 1

e ML 00 A A A A A R el TR Il R T
A REXT S I N R 7 L i e AR Ak B I A e - 5
A — ZRIE W PSS T AE S, 75 A BEXT BT
JE 3 AT, AHA A e 2 25 e o i B B A 3
AR A o PRI, R R i A e T B
it B AR I RS, ASBIFST 285 5 iR, GSP fE i 35
i SHR %) SBP, #&71% GSP it 5 IfiLJE 3 sh ik A 1Y)
Bl Z — 2B BERAE

AR v IR 1) A R SR A G . 4]
AR, — 7 TR B AR P A K 1 7 14 4 (reac-
tive oxygen species,ROS) & FH, il i {16 £ Fp (55
e 30 A0 LA PR B2 200 BRI I ST T LA
T IV LA P 258 AN S, 35 I AR, 2B
i o A R RS f e 2 DT 5 | 8 L I A EE A 1Y
RAE, ROS F2E PR3 AU I Fr 2, BN 4R
BB FRIER A 3L . MDA 28 i A k=4 , i o
E A, AT AR AR N B Bk 2 S —TF
T 2 BN B N T B B 3% 1T Tk R G T RE
55, CAT JEAR T2 7H Biad A Ak S i , L5 o el
A S HGT EAL SRR AR A AL, A2
L& A AN T B A, 5 & R E AR, S
FO B AN AR CAT w] LIRS IR A
A TR A A I A IR AE 1) p38MAPK R iR fk,
W Ang A SAGIMAS EA . AL A B, SHR Mg 3=
Shfikrh MDA &880 H CAT 1% J1F&{%, %M SHR
RPN SEAL N B IAEAE . GSP RERAAE SHR il = bk
1 MDA ik, &1 CAT 16 J7, &/ AT 38 i Xt 4
AL, DT k2 v il R = sl Dk A4

WFFE 3], 400 PN 9 ROS AT VE K5 2 {35 i
ERK {7553 % 1 M 1F 98 i P 73238, e A Ak hiz
A PR IR A A KR . SR E 2K1C
I RS AY 1 BE, K RSk E AL £ p-ERK1/2
(ke AT ERKL/2 75 45 FA vh & 4% F B
o ABFFESEF R, GSP /] LAF#AE SHR i 3= 30 ik
H ERK1/2 A3k, $27~ GSP B3 SHR Fah ik iy
FIVE ]S54 ERKL2 B 3R H X

R A AW GSP ZEREIRRY IR 7R e
LA o A A 1 5 26 2P MDA 5 kAl ERK1/2 (1) 2R
[R5, W3 CAT 35 77 , LA e 9 10T A9 3 30 Dk
T, ST GSP A SR 2GS, HoAf L
BN (AL it — AR
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