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(# ZE] BB ASEH Rgl (ginsenoside Rgl )%t 322 ik 78 B2 2 M0 JE K AR A OR 4P AE R, O X HAE FPLIIERD 25
PRV, F7ik g LA R BUM == 2 ki b 78 K B O LB JRABE AR W i 2 s ks 75 s A i D 1 24 1 SD K BB AIL4)- Ay
TR (TAC ) K Rgl WITH (Rgl ), ok KHBRESFI E Sk 12 LR BWEA T ARA (Sham 4H), 4 J8)5 738 A2 ZEFR
T, 0 A2 K BRUZE 0 2 T 846 21 (left ventricular mass index , LVMI) ;% F HE Yt X050 BEELRE WO ILALZTE548 5 R H Real-
time PCR 3246 1 22 2 O JULZH 4 0 3 FIAN KL F- (ANF) B 25 Jii 1) 44 K (BNP) B 40755 1 F 1o (hypoxia inducible factor-1a,
HIF-1a) B mRNA 323K ;2R Western blot 4 72 2.0 UHZ P HIF-1a A FRIE, SR 5 TACHM L, AS 2 Rel 4424
WP 2O RS A O I AL RAR B ANP BNP 3RiA A W T FE(P < 0.05) ;HIF-1o 19 mRNA FIEE FI YR IAHA
FHIN(P < 0.05), &it: AS BT Rgl ARUZE MR I8 7 55 R B0 UL IF g A2 DIRe WX A 4P V5 R AT g
SN HIF-1o 356 5%,
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Beneficial effects and mechanisms of ginsenoside Rg1 on left ventricular hypertrophy after
transverse aortic constriction

Zhang Xinlei,Li Minghui, Yang Shaohua,Zhang Yaojun,Chen Shaoliang,Zhang Fengfu*

(Department of Cardiovascular Diseases ,Nanjing First Hospital Affiliated to NJMU , Nanjing 210006 , China)

[Abstract] Obijective;To investigate the beneficial effects of ginsenoside Rgl (Rgl) in the treatment of cardiac hypertrophy
induced by transverse aortic contraction (TAC) and the potential molecular mechanisms in rats. Methods: Adult male SD rats were
conducted in the study;twenty-four rats which are managed to present left ventricular hypertrophy (LVH) after TAC were randomly
divided into two groups:the TAC group and the Rgl group. Another 12 rats which was absence of the aortic artery ligated after
analogous operation was included in the Sham group. The administration of Rgl was conducted at 10 mg/(kg-d) for 4 weeks. After
that, the left ventricular mass index (LVMI) were examined as hypertrophic parameters;left ventricle sections were stained with
hematoxylin and eosin for ventricular wall thickness and myocardial microstructure. The mRNA transcription of ANP,BNP and HIF-
la was detected by Real-time quantitative PCR. The protein expression of HIF-1o was evaluated through Western blot test. Results:
Compared with TAC group,the treatment with Rgl significantly reduced the LVMI, the size of cardiomyocyte,and the mRNA
expression of transcripts of ANF,BNP (P < 0.05,respectively). In the Rgl group,the protein and mRNA levels of HIF-la were
significantly increased comparing to the control group (P < 0.05,respectively). Conclusion:Ginsenoside Rgl attenuates the left
ventricular hypertrophy and improves the cardiac function in the experimental rat model after TAC undertaken. This beneficial effects
may be partially attributed to the increase of HIF-1a expression.
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SO U B2 S 350 o I AP0 0 B AL I
T kST fE R P ZR Y 20T g AR 1] 2 AR
PR Jos 25 250 AT 386 [ AN T 36 R 119 DS o
BE, RO TR ek i B AR BEIEAL . IRAFIE DL
BRI EERESSHE, FRABIELC AL
JEERI 2458, % T A I 995 1) 2 2B SR R SE 3 LA
HEME X,

NSRBI R—AS T EENIETER 22—, 5t
X RGO | N R R R )
I E R AR Re 1 3@ i {2 k.00 i
B A NIEPE-E LA (NO) P s s 2=
153 LG AL AR R & 4P O U RN SR
I, O WURE S — A2 2% Ay B 24 o R 22 ol T
Rgl M RPLONUEEER , T2t —20 525 it
AT T - la (HIF-1o) J&— MR T8 845 1 %
ST HA e a S m R EE AR . IF 2
DB A AN RIFR B A G4, ST HIF-1a 7]
DARS e ML ZR3A , DA T 42 — R A e a0 DG 3K I 1) 3=
ik, HafRaRiAny s S aea A, gipasE e 51y
B, M HTA . LLANMEAE R IR A K DA R R
2yt 2556 A5G, Rl PRI IR R AT BE#5 KL
A HRIE 2>, Horp HIF-1a 27525 o B A
SRANTERE WA SR B, Rl 3 B iLC LI R
W HIF-1o 7K, RO IR VR, i — 254
T Rl X0 WUAE IS A5 FHLH

1 #RF7EE

1.1 A

TG RMENE SD KB, /R H 180~220 g, HFg 5t
RIS s AR [ S AR IIES . SCXK (F5)
2008-0004 1],

NS B Rgl (BRI , bt Bl HIF-1a
(Santa Cruz 2y ), 3EH) , /NPT B-actin (Santa
Cruz A ) BRI AL B R IC A BT R 1gG

Prik (CST A W], L) MR i AL Wb ic i 9T
B IeG Pk (b2 am ARG IRAR),
TRIzol (Invitrogen 2], 5[ ) B EGAF & (5
UL YIRH & RARR /A F]) | real-time PCR 7]
& (TaKaRa A ], HA) KA L UKAE (BIO-RAD
AN EE)
12 Fik
1.2.1 SRR H &R

FEMEPE SD KB AT T 44 sl kA 2230 S 3l ik = 8]
¥ B KA LT 8 G £k 117, BEEKH £ LB H D
Al EFARAARGEFLF AL, HAh 5 TAC LUAHIF , 3h
PRSI, 22 0, KB 32 Sk 4 7 b B A BRUBE L
I R EEREE 7S (TAC 41 ,n = 12) A S BAF
Rel JA¥72H (Rgl 4 ,n = 12),Sham 441 TAC 4114
FHER K E Rel 4HH Rl [(10 mg/kg-d) 1B,
RIG 4 AT R ARRE
122 #ml3gts

LVMI 4 JH G R 25 A KEUIAE (n=5),4035E
Y, F RO O, 4% R BSHEDE , DL SN
D AN TN =2 N D e ST RS S S Y STIINE -G 243
W SR PRS0 2 i, LVMI DL AE 28 o i ok AR
FiTE (mg/g),

DWIEHE HE Jefa, 255 O LAHES | L 2 20
i K AL SIS L R RO IR JE A 2 22800
B2 3 F R 1 ) L, A s U f, )R
4 um, HHHE Jeta, H 1PP6.0 UL HT 4 1
400 fEAET R B AR AS BEAILER 5 S OLET B LT
TERRAN L S R EL 20 A T A rh g 10 A4~
L LA, I LA #R TR AR (cardiocyte area,
CA) , HHEHAFBEAE A R A5 R

AEFEHLUS RNA B2 PRI — e i A2 = 24
241 A TRIzol 3857 , #£HUE. RNA | real-time PCR JZ
NARZA 20 wl, BB S5 EGR E Ui 1T, PCR
SIIFHIILE 1,

*1 PCR3I#FFI
Table 1 Sequences of PCR primers

A 44 b7 2] B

HIF-1a 3% 5'-TCCTGCACTGAATCAAGAGG-3’ 103 bp
T 5’ AGGACTTGCTGGCTGATCTT-3'

ANF % 5'-ACCACCTGGAGGAGAAG-3’ 141 bp
T 5'-TCTGAGACGGGTTGACTT-3’

BNP % 5'- GTCTCAAGACAGCGCCTTCC-3’ 132 bp
T 5'- AACCTCAGCCCGTCACAGC-3’

GAPDH % 5'-TGTCGTGGAGTCTACTGGCGTCTT-3’ 151 bp

T 5-GAGGGAGTTGTCATATTTCTCGTGGT-3'
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Kl HIF-1o B ARG . DIRAFE LK
BROCo I A2 2 ZH A A A 1 B B e e e, il
AR IR 1095 P TG BE I FL VK o8 ),
TG B LUK A B B (10 T A 8 PVDF
B L 5% S AR A EEREF 1h, &350 HIF-1a
Uk (1:500 FiBE ) slHL B-actin FLAK (1:750 Fi )
TAAERN —PT, 4°CHFE L, H TBST Bk 3 I, B
10 min, HRP #Ric i=EH/ N 40 (1:2 000 Fi )
SCHRP ARic IUEPT R =P (1:3 000 Fivks) , = i
A 2 h, I TBST ¥ 3 IR, K 10 min, 51b2% k00
| ECL [0 Je Wt | i e | e X 45 Rk i 7
W SERE RGBT, LA F NS K IERFE AW
AX A
13 %it$5%

B A BRI T SPSS16.0 48 3k #4748 -2
0T BARSAR AL £ FRifi2E (X £ 5)FRoR, 24
Fede BRI R 7 250 B, 2HL BRI  Eb AT 1LSD, LA
P<0.05 rnEFHAGRITFEL,

2 & R

2.1 Rgl * £F kB EAFHSNIEFERXRCE
T ERENTH

TAC 405 Sham ZHAHIES  LVMI & 5 (P <
0.05) , KBTI s Rel 415 TAC 4iAH HAL, LV-
MI 2L (P < 0.05), £W Rgl AE 2 M
TACIESHLEE(E 2),

F2 3EBYEE(BW) EEFE(LVM)NEEDNE
EEH (LVMI) BILL 8
Table 2 Camparison of BW,LVM and LVMI among 3

groups (x = s,n=5)
20 531 BM(g) LVM(mg) LVMI(mg/g)
Sham #H 372.00 = 17.09  690.00 + 10.00 1.85 = 0.06

TAC2H  390.33 + 7.51 643.30 £ 145.72 421 +0.31"
Rgl 4 402.33 £ 39.07 1 262.70 + 231.86 2.94 + 0.24*

LVMI=LVM/BM; 5 Sham 4 H., *P < 0.001; 5 TAC LA,
P =0.002,

2.2 Rgl *F £ 3k £ A-F 090 LIS B X RS AL
o JL AR, F AR 6 R v

TAC 215 Sham Z1AH L3, O WLAREHES ZE L,
YA K AL S A CA B K (P<
0.05) , FZIIERNI) ; Rel 2405 TAC AAHELEL, OWL
YHRHES HE 55, 40 S A A A RS | CA BH S0
/N (P <0.05),7W] Rel fig 24 B TAC 20
CDUEE(E 1),

23 Rgl A £ WRB X H FHSMIEEXRAAE
ANF BNP #= HIF-1a % mRNA &k 8%k

55 Sham ZHA{EL, TAC 41 /% ANF BNP %358
B EH (P <005, K 2A),Rgl 1% TAC 4, E=
ANF BNP ik B8/ (P < 0.05 B 2A) ; 5 Sham
ZHAH HE , TAC 41 HIF-1a ) mRNA ik £ (P <
0.05, ¥ 2B), 5 TAC 44t ,Rgl 41 HIF-1a #Y mR-
NA k£ (P < 0.05,F 2B) .
2.4  Rgl *F £ bk % #F-F 095 MUE R X & HIF-
la & A &K MR

5§ Sham Z1AH H, TAC FAR4] HIF-1a (YEE 155
AL (P < 0.001), 5 TAC 404 L, Rgl 41 HIF-1a
HYEE R IAE 2 (P < 0.001, & 3),

RIS =

O UIE SR A I Ty A far i 8T R 0 UL
1, S B WA TIREAIS 15 K0 130 . AR SCRH
ANGE RN E SR 7, il O IS SRR A 51
IS 2E REW], Rl AT LAREARO WL JE KBS =5 o it
G BCFR/ DU LA AR T AR, i3 A2 0 JEE s R W]
DLy LA JE K B AE 2 ANF BNPU- 365K | s
D IIRE ; Rl o] LIS oo WUAE R K BUZAE = B s
KT 1o 3635, ATREIE L EJH HIF-1o R & X0
WU LR

O WUBE A RAE N Z RS, NG
JEDD BB IE WA S W12 SR, FEARFEE Y R ) B 4
HET ONERREEIRAEER B, A RO K
Fcrhfeste s, O NUAEIEREE AR UM A1 67 o
MR ARG, B TR I HEA R L
FEFIPRE O S A R B R, KA S
Rl PR 12 S 5 Bl AU D R IS R A5 O
P e D WU YE 1) R ZE S T,

HIF-1 & —F i S E0E S A0 | AT DA ik
AL S DNA 856 E A, DU IR T RIRE
R, o LR B IR ™, Ho o 7
B HIF-1 B 19 M2 566 SO0 PR 5L | R HIF- 1o
SEHEBFR I A RS HIF-1a TERH 2R
FALBRROERR , H 402 (A1 564 {37 Bl iR ik 3k
Bk B HIF-1oc 7] 5 BbRg 4 & 14 (VHL)
b, FEENN E3 2 R-EAEEME AR ERT
HIF-1o FRRSIFEAL, DI HIF-1o 8% 85 FBAARE
il AEBENEN T HIF-1a 12 LAFASE , [7] HIF-18 B4
It 8 Z2F0 T e 0 A PR R 3K DA I W il S v AR e
HIF-lo VR —Fhie s R IR 7R L R it rh )
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Figure 1  Effect of ginsenoside Rgl on cardiocyte area of myocardial hypertrophy induced by TAC in rats (HE,x400)

A
O Sham 41
12r
s B TACH
. lof B Rgl A
B "
B3
|
®
=
Jimed
=
:

ANF BNP

o — N
i — o

wil

Sham £ TAC 41 Regl 4

(=]

HIF-Tae mRNA A4 5K T

A: ANF 1 BNP mRNA [#383i57KF-; B HIF-1a. mRNA [3Ri%7K°F-, 45 Sham 4141k, *P < 0.001; 5 TAC 414H1L,*P = 0.001(n = 5),
12 Rgl % F3hk4n7E 35200 UUEJER Bl ANF BNP F1 HIF-1lo mRNA ik H520
Figure 2 The mRNA transcription of ANF,BNP and HIF-1a in each group
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PO UABIER AL S HIF-1a B33, &R
P B IEVER . FRATHEN HIF-1a X0 LI TR
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Figure 3  Effects of ginsenoside Rgl on the protein expressions
of HIF-1a of myocardial hypertrophy Induced by
TAC in rats
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