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Study on Protective Mechanism of Proanthocyanidins on Phenylephrine-induced Cardiac Hypertrophy

DING Wenwen?, XIA Hong?, ZHOU Jing®, MIAO Yuanxin®(Jingchu University of Technology, a.School of Medical,
b.School of Biological Engineering, Jingmen 448000, China)

ABSTRACT: OBJECTIVE To study the protective effect and mechanism of grape seed proanthocyanidins(GSP) on
phenylephrine(PE)-induced cardiac hypertrophy in neonatal rats. METHODS A model of neonatal cardiac hypertrophy was
established by PE(20 umol-L™!) stimulation for 48 h, which was divided into normal control group, model group, GSP low,
medium, and high dose group(10, 20, 50 umol-L"). After 48 h of continuous administration, Image J was used to measure the
area of cells, Western blotting was used to detect the expression of atrial natriuretic peptide(ANP) and B-myosin heavy
chain(B-MHC). Subsequent experimental groups: normal control group, model group, GSP negative control group, GSP medium
dose group, fluorescent probe DCFDA was used to detect reactive oxygen species(ROS) content, kits were used to detect
intracellular superoxide dismutase(SOD) activity, malondialdehyde(MDA) content, lactate dehydrogenase(LDH) activity of
supernatant, Western blotting was used to detect RhoA protein and ROCK activity. RESULTS Compared with control group,
GSP intervention could significantly reduce the area of cardiomyocytes(P<0.05), reduce the expression of hypertrophic genes
ANP and B-MHC(P<0.05), and reduce the fluorescence content of ROS(P<0.05), improve SOD activity, reduce MDA content
and LDH activity(P<0.05), and significantly inhibit RhoA protein and ROCK activity(£<0.05). CONCLUSION The protective
effect of GSP on cardiac hypertrophy is related to the inhibition of ROS and RhoA/ROCK signaling pathway.

KEYWORDS: cardiac hypertrophy; proanthocyanidins; reactive oxygen species(ROS); RhoA; ROCK
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SRR 5 N6 A (reactive oxygen species,

ROS) B A # &P, U Jernigan 55 B4 52
RhoA/ROCK 55 W Nz R-1 #5300 NUER
& ROS /- F10, 7£ 2015 4, Dong Z5PHESL, ROS
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dismutase, SOD)ELI4I(MnTBAP)fEH 4% PE 55
) ROCK &M & o H ik rl I, ROS-RhoA/ROCK
&SR B O WU R R R

I FF)RAE T 2 (grape seed proanthocyanidins,
GSP)J&—Fl NE A FF I B M RRME B, T8
TLEYF, WF5ERE GSP Al &AL B . 20
75 N 1 A 2 e 1 2 A A 1115 e L
FEL ML, GSP HAT FEHT & . Bagchi %12
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BoRPUAATETE, AREHIMN ROS-RhoA/ROCK
G5k A B GSP ARy HLE], DRI B
T ONUIER B39
1 #8
1.1 5

GSP(Fti = Bl ik 35 ik F A R A A, L5 -
P04460; 4liJ¥>95%); B-actin HLAA (L T B A2k
YHARFRAFR, #5: AG07197903); IiLiE (BT
MU ZEHFEY TREMEARAAR, fits:
19090501) ; & M 5 3% 3 (DMEM)( it 5 .
AD24926277), T . BEE R PLELT . J130071)
¥ 5 Hyclone; II B )i (Worthington, L5 .
F8H18380); BCA &k [ &l e i 771 £ (L5
120720210514) . Western blotting & GRS
112020210209)¥04 F 27 K ; PE( IR F M 25FH
BRAH], #5: 07170201); F s &R ANP(HT 5
sc-20158) . HLmfERPL B-MHC(HT'5: sc-20641)
¥ H Santa Cyuz; HyefE ST RhoA(CST, #25 :
2117S); FATEREHP IMBS(H 5 : sc-25618). HuE
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BRI A AL bR IC 1L P R e BRI (S
103349). SEPTREES . 10552530 H A2 4
B A& W R & w; FLER B & B (lactate
dehydrogenase, LDH, #t*5: 20140117). N
(malondialdehyde, MDA, #it*5-: S01318). SOD(t
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51 S0109) IR £ 3 A me mt il ; AU
% 4 B & M (2°7-dichlorofluorescin diacetate ,
DCFDA)(Invitrogen 23y 7}, 555 : D399),
1.2 XA

1658033 Hi Kk {¥ (3£ E Bio-Rad A #l);
Tanon4200 25 1 & GEER R R G (1 RAERHY
AR F]); DFM-80D % it il Ba (I 28 B ta=AY
EnZ N L YNTINE
1.3 ¥

IEHE B SDELR, 1~3 dit, QIAK, 200
H, lidesg e sy b wt s it s &
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42000600036156.
2 &

2.1 FLECLAE RS R
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o R EE, OO, FHIERER FIERUK L 4 °Cad
WAk 12~16 h, YK H ,37 CIEIEAKME , A% H 2 mg
1T BB S A A, RO AE 10 min BL 2T A4
MW, 5%C0,. 37 CEFRM IR 1 h Ja &bk
AL, AR, USRI L,
JIMA 5-Brdu {# HZ9%E % 0.1 mmol-L', 7EE:F#
FEPEESE 24 h 5, FBRSCRTT TR SR BEAL A0
ATHIHZE, Hedr, PEWRE N 20 pmol- L', #5357

48 h151,
2.2 IR S
WEF XTI . IE R ANRERE TR, AT A B

FERIZH . A PE(20 pmol-L-)/EH 48 h; GSP [
PEXTHRZE : A GSP(20 pmol-L")/EFH 48 h; GSP
R F &4 . Wi A PEQ0 pmol-L~") fl GSP
(10 pmol- L")/ 48 h; GSP Hsfl&4H . [almim A
PE(20 pmol-L~")#l GSP(20 pmol-L-")/E 1] 48 h;
GSP =l &4l : [ EFm A PEQ0 pmol-L™") Fl
GSP(50 pmol-L-)fEH] 48 h,
2.3 B ROS K43

ROS &8 F/f] DCFDA #7460, 5535 48 h
JE A 440, JH PBS TR 3 Uk, &HE 11000
FH G L 35 15 9% W #s B¢ DCFDA , i & ¥k E ol
10 pmol- L1, JA R AAL L BEFE 40 5 A5 40 A R L
37 CHRM RS SRR NI 30 min, FEJH PBS Wk 2
W, LAFesr BBEAR#E AN DCFDA, i T%5¢
6 AR R I 43 BT M P 7 A T B Y AR Ak
DI 4 ROS 7K
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2.4 LDH G . 42N MDA & & f1 SOD %%
e

I 4% 2 A0 R 5 77 3 R X701 6 ol P 5 B )
LDH {5k, 44 ab )5, WHREFRH,
FH PBS ¥ 3 Uk, 80 °CuKFE S & VRl , LW,
PR B A N E MDA 2811 SOD I 1% .
2.5 Western blotting #2514 34

LI MR 1, BCA A S & vk B
AR TR R A ORI Sx EREGE i,
FATIRAIETE 100 °CHY T3 H IR #F #4410 min,
(G S0 et N A B = < s = LW B
HRE Y SDS-PAGE Jig, fikf)EH 100 V fE FEik
THLUK . HLIKEE R, T 4 °CyK %% PVDF i,
FIRPEIRA LTE A& A B 1 h J5IA—HL(ANP,
1:1000; B-MHC, 1:1 000; RhoA, 1 :500;
pMBS, 1 : 200; tMBS, 1 : 200; B-actin, 1 : 5 000)
S, WH, TBST ¥k 30 min MIAZdE, =i
% 1 h, TBST FRE¥UE 30 min, ECL &%, KA
EER UG o RGEREENE, Tmage T 3K 4E47 K
JFE 53T o
2.6 GLiteEoaHr

SCES AR R SPSS 17.0 B4k 7481
ST, BAELL X 5 R, DL P<0.05 AESHESIT
R AR BRI R Ty 250, s
FHF R LSD %, FZEAFFHI R Dunnett’sT3
Bio IEEX ARG EH—1k, s 3
PRSI ZE AT R
3 Z#R
3.1 GSP X} PE % 5090 LA A i R 52 0]

2 PE AL 2 d B0 WIAIIE R, S I1EH X I8
ZHAREE, AR 2 20 At e AR 3 T 5 (P<0.01) ;. FHR
R4 BE Y GSP AL FE.C LA AR 48 h, Fifi GSP &k
JERRIETAC S C IL 200 s AR %) 400 )V FH 328 i 34 5
e SR 7 R AR50 5 4 40 i 1 AL A (1 007.6+
165.5)um?, 5IEH X A MBI A L, 22554
A G R X (P<0.05), 1 55 a2 A S Rl
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ZRIgitEE X, SERAMLE R BA51t
22 L(P<0.05), ZEHRWFE 1,

3.2 GSP X} PE 35 S 0L IUIE R 3 P ()52 1)

HIEE X BAM, PE ¥ ANP #l p-MHC (¥
A RIRER T4 2 15(P<0.05), GSP S 7 HHK#i
PRSI PE 5509 ANP Fl B-MHC ¥4/, S5H#iR14
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L, MK A GSP B BRIk ANP FIl B-MHC
F131K(P<0.05), {H51EH XA, 22 4759%
HA G738 L (P<0.05). 1M 7)Y GSP Ab UL
SERT DLSE i, SRR AN L 2E R A ST
HX(P<0.05). K, 7EARSLEEMsE,
20 pmol- L~ GSP fERiRyr . 4RI 1,

F1 TEAE GSP QL4 i E R #E (X £, n=30)
Tab. 1 Effects of different doses of GSP on cardiomyocyte
area(x s, n=30)

24 5 2 0 I AR/ pm?
1EH X RR 4 789.7491.1
eIV 1201.0+140.4?
JEALTE RARG a4 1 007.6+165.5D%
JRAET R R L 902.2+101.4%
AL 2 R Al 842.6+80.7%

TE: HIEHE XA LB, DP<0.05, 2P<0.01; SRIAIZ LA, 9P<0.05,
Note: Compared with normal control group, "P<0.05, ?P<0.01;
compared with model group, ¥P<0.05.

IE¥ A FEER FEER FEFR
X L fRFIEA PrIERA wlEA

L D w— ——

B-MHC

ANP -" D - — —

P-actin | e — — — —

B 25 o B-MHC

4o O ANP 1

ﬁ 20 R 12)

Ay T m
= ki
% 1.5F 2)
o

E 1.0+

A

v;;é 05}

<

EW B FEETR FATR BETER
pupiiitc| EFIEA PRIEH A

1 TR GSP*f ANP.B-MHC & & Hy & (x £ 5, n=3)
HIERMIRAMLL, DP<0.05; SR, 2P<0.05,
Fig. 1 Effects of different doses of GSP on ANP and
B-MHC protein(x + s, n=3)

Compared with normal control group, "P<0.05; compared the model
group, 2P<0.05.

3.3 GSP X} PE 5 A9 LA ROS B350
T HR5Y GSP & 1538 1 B AR 41 ML N ROS 7K
I ROCK, ZEHE 5T T GSP X PE S
ROS F=A: (520 . DCEDA %¢ a3l S U L4 it
N ROS 7K, EMGHrds R s, PE LB 5 A4
I ROS FZK-F-HE IO IE 7 X HRZH R 2.6 %,
P<0.05), SR, GPS H5E 4 ROS KK
R N, BLAh, A PE REOLR, BRI
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A GSP(GPS X} HEZH )% 41 ROS A HA%ER
My, 2SR UL 2,
A

DCFDA % ¢Hast & &

2 -
2)
11 L 5 i
0 T T T T 1
B
% & D
£% $ A
&4

B2 GSP*f PE % 5 i /0 AL 2 i ROS B9 (X £ 5 ,n=3,
20%)

A-IEE XTI B-RIAI ; CIRMEF KPR el ; D-JEH =
A SIEEX ML, VP<0.05; SRAIEALL, 2P<0.05,
Fig. 2 Effect of GSP on PE-induced cardiomyocyte ROS
(X 5, n=3,20%)

A-normal control group; B—model group; C—proanthocyanidins negative
control group; D-medium concentration of proanthocyanidins group;

compared with normal control group, VP<0.05; compared with model
group, PP<0.05.

3.4 GSP X PE &S00 ILAN AR AL R AE AR )
Al

HIEHE XA, BB N4 LDH T
M. MDA &8 8 # 75 (P<0.01), SOD Gk R
TREP<0.01), SHAIZHAEL, GSP Hoifl 4 Bl i
F#Ik LDH 751 . MDA &4, Jf & SOD 15k,
Z R G F R L(P<0.05), GSP BT BE 46 %t
DL EFEPR T B R, S5 LR 2,
3.5 GSP Xf PE S0 NL40H RhoA 1 ROCK
) 5

RhoA/ROCK {55 & A2 16 O LAE KA % A &
R HAEEEH . TS GSP L0 ALIER

R AN P22 2021 4F 8 A4S 38 4545 15 1

YEHRTR S5 ROCK [E5REBA &, AR
F pMBS 5 tMBS 19 L3k &R ROCK i, %07
)iz T E ROCK {1

SIEH XA A, SR f RhoA Y FE &
ILF1 ROCK [RIGPEE N 2 £i5h_[(P<0.05), X5
PE $li#%i% S ANP Fl p-MHC & [ —3, 58
RIZHAH L, GSP A EA I 20 pmol- L' ) GSP
LB S, RhoA # H & IAF ROCK i M i 35 9l 4 il
(P<0.05). #2718 GSP A #4400 WAL KAE & i 1t 41
ifil RhoA/ROCK i&ts. AR ILE 3.

2 GSP il 414 LDH 7& t£ . MDA 4 & % SOD & £
AF (X s, n=3)

Tab. 2 Effects of GSP on LDH activity, MDA content and

SOD activity of cardiomyocytes( x £ s, n=3)

15 LDH it/ SODfitk/ MDA &t/
- U-L! U-L! mmol-L™"!
1EH X BR 4L 30.88+3.17  44.23+4.38 0.613+0.076

(e 80.7249.412 20.56£2.192  0.967+0.1352
JRAET ZBAMEXT IR 31.4543.65

JRAETE Z Rkl

43.78+3.16 0.74240.071

57.76£8.35D¥ 36.51+4.30  0.603%0.0913

H: HIEFXREMIL, DP<0.05, PP<0.01; SHAHMLL, YP<0.05,
Note: Compared with normal control group, "P<0.05, 2P<0.01;
compared with model group, ¥P<0.05.

3 GSP X L4 f RhoA F1 ROCK #y & v (X + 5 ,n=3)
HIEWX AL, VP<0.05; SHBIHML, PP<0.05,

Fig. 3 Effect of GSP on RhoA and ROCK of
cardiomyocytes( X £ s, n=3)

Compared with normal control group, VP<0.05; compared with model
group, 2P<0.05.
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