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Protection of Angelica sinensis extract against left ventricular hypertrophy of rats
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Abstract: Objective To investigate the protection of Angelica sinensis extract on the left ventricular hypertrophy (LVH) of rats and
explore the possible mechanisms. Methods Male SD rats were randomly divided into Sham, model, and low-, mid-, and high-dose A.
sinensis extract (25, 50, and 100 mg/kg), and L-arginine (200 mg/kg) positive control groups. Except for Sham group, the rats with
LVH were induced by abdominal aorta coarctation and were administered from the next day after surgery once daily for consecutive
21 d. Changes of cardiac hypertrophy parameters and hemodynamic indexes of rats were observed. Left ventricular myocardial fiber
diameter (MD) was determined. Electron microscopy was used to observe the ultrastructure of myocardial tissue. RT-PCR was used
to determine the mRNA expression of atrial natriuretic factor (ANF) and calcineurin phosphatase (CaN). Western blotting was used
to determine the expression of a-subunit of calcineurin phosphatase (CnA). Results Compared with Sham group, the left ventricular
hypertrophy index (LVHI), the left ventricular weight/right ventricular weight (LVW/RVW), and MD were remarkably increased, the
expression of ANF, CaN mRNA, and CnA protein was obviously elevated. A. sinensis extract could remarkably decrease LVHI, tend
to or significantly decrease LVW/RVW, improve the indicators of systolic and diastolic function, and down-regulate the expression of
ANF, CaN mRNA and CnA protein. Conclusion A. sinensis extract has the protection against LVH induced by abdominal aorta
coarctation in rats, and the mechanism may be related to its inhibitory effects on CaN signaling pathway.
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M TE R 4 H Angelica sinensis (Oliv.)
Diels [, A EALG 2, waE, H, . D,
JURZE, A7 NI I 77 10985 D B3 i Ak s 4 o1,
B B S e R 187 A AN (TR 2 S = R
OO, PRI R . Bmas & &, i
DR, BUEIG TSRS AEREAL . OUUREZE, BT
OIS, Bila PO A 2 R B R
AR (nitric oxide, NO) &k, il &~
TS, BRI S, S O UL 5 10 %
O, AHIFSR 4575 1 B KO R A0 5
JEAERL, R A BU O U E R, 4]
AT S 5 R 2 IR 1 (calcineurin phosphatase,
CaN) {55l MK R
1 w8
L1 AR5

LRSI (RN BR TR E 1%, Bk
Biig REAE D) TREAT IR A F], 5 090618, I HI T LAZE
TRKEC R T E . HE Jeyi, dbntrh A2 4EHiR
s B-LBIER A (B-actin). /05 AN ¥~ (atrial
natriuretic factor , ANF ) . 5 ii] fit & o FR i
(calcineurin phosphatase, CaN) 5|43yt KiZE w4
) (TaKaRa) TFEATFRA FIERME: 25 A £ i IR I
o3 [ 14K Ca-subunit of calcineurin phosphatase,
CnA), FE[H Sigma-Aldrich A #]; B-actin HiLiA. “F
i/l 1gG, F2[H Santa Cruz Biotechnology 73 7] ;
T-PER™ & AIHEHUR A9, 68 Pierce Chemical 24
Al BCA S € sii &, Rl TR B2 vl
Syngene #tIK G 748, H[E Syngene 227 .

1.2 @4y

HEPE SD KB, 2~3 il TH s 9%, i 200~
240 g, HIEEIRER = F B KA RSN RHIE T rsh &
P, SH%IES: SCXK (1) 2007-0005,

1.3 X3

Power lab/30series ! )\ G AEBL AL, R
V. Adinstruments A &]; DM4000B ! Leica K% 7
Mr& e, HEE-RAR; H—600 X H iFE i R,
HAHSLAH: TU—1810 BUESMM 6, b
SO AR AR BeckMAN coul TER B5.0 41,
JE[E D vg = /2] ; Eppend of Mastercycler Gradient
PCR {¥. Centrifuge 5415D K 5417R FU B0, 4
Eppendorf /A #] ; Icycler 1Q S 2¢ ) 52 7 PCR 1X«
BIO—RAD HiJk{¥, [H Bio-Rad A #]; Syngene
B AG AT A, Je[E Syngene A o

2 7
2.1 REHE

KRR 5T & 5 DU 240 (40 mg/kg) ip
JRRIE, J% 0 Anversa 25U MR ) 5 925 4% 156 1L O
UL JEAERY,  BIFEXUE Sk L0770 B IS sk, K
ZORM T GRS E kIR AL, IR
i Sk, RIS R SRR A o 4, AR IE
AL RIS, REIURRE T 12 7 U 8T
Bk, RS E ST TR, AR P s B
KK
22 HMASHRY

KE 60 KB A 6 41 (BR2 10 JD: RFA
H CRRTBEE TN, NFLALI), KA,
MY 25, 50, 100 mg/kg 4254, L-KSEE
(200 mg/kg) BHPEXIRAL. 4529413 A5k H
% 5 mL/kg ig 4524, BERST 1 IR, JELEE 2 3 4,
T AR RS 2 25T R AR B8 ARK
2.3 MiREh 7 FHEARA N

KRG, KR ip REZ8 (40 mg/kg)
JERIE, AMENSE, LHUNSIKIEE B A0, ik
TR AFE AL, dsg AL =W AR (left ventri-
cular systolic pressure, LVSP). Zr/y%EE&F5KARN
(left ventricular end-diastolic pressure, LVEDP). /-
L E d KA /BT TROE 2 (£ dp/dima) -
2.4 CHABEERRAECINAHEEZNE

MFE) Sy FARFR RS RS, ALK, s
TEBELLE, EBRObs . RIVEFOEAZ, HI
A AEBEER K e T4, T IEARR T K 43, BRI
Jeaa (ARG ) W FiiE (left ventricular weight,
LVW) FUf 0% fiie (right ventricular weight,
RVW), 115 250y = I8 )& (left ventricular hypertrophy
index, LVHD #&5%" (LVHI=LVW/{k i &)
LVW/RVW . /0 % BE KAl g A5 7 1) DK
OVHEZ, H 10%2 R TR, AW, JBE
35 um, HE 3¢5, H] Leica BRI R MEL (X
4000 Y1y, RFFKUIABEHLE 5 ADHLEF, 3 30 A0
W4T 4E 542 (myocardial fiber diameter, MD), H°F-
Ve, MBI RS .
2.5 EEWEOINBELBHMENRFELT

A E R TR G TR PBS IR, BT
WEAR I T K FBE S, PO 1 mm?
HL T BRI E , FEASIR S =B i =
BEATARASTHIE, RATH B, Mg (X12000)
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MEEPRA A k% A
A AR .
2.6 ERIETEE PCR #NADEDH ANF &
CaN mRNA F£Kix

FARF G UL HEATRE i B RNA 4 HS 4lifk,
LL PCR %% 5% J5, RT-PCR {479 9. ANF 5]
Y. 1IE17 5" -TGACAGGATTGGAGCCCAGAG-3,
i) 5" -TCGAGCAGATTTGGCTGTTATCTTC-3’ ,
P E 75 bps CaN 514): IE 7] 5” -CTGAGAT-
GCTGGTAAACGTCCTGA-3" , J¢If] 5” -TGCTCGG-
ATCTTGTTCCTGATG-3" , ¥ /MK JE 122 bp;
B-actin 5|#: IE[H 5" -TGACAGGATGCAGAAGGA-
GA-3", [x 1] 5" -TAGAGCCACCAATCCACACA-3,
PP 104 bpe KNAAF: 95 °C, 10 min
HEAPEIR; 95 C. 15 s, 60 C. 1 min, {F¥ 45
o LA B-actin N Z, HAMX 2 EETHH ANF fl
CaN mRNA [FJZRIEK o LAMEIRBIME (Ct{E) N5
S5, HHIMIERRIE / B-actin FE K IEXT ANF
FT CaN mRNA ZEATAHHXS 2 5 o
2.7 Western blotting &1l CnA EHFRIE

DI ZIZ T-PER™ 2R (IR BUR S i b L

ISR LRk S A 5 A

DL BCA & H e Sl A &ille e A&, B 10% SDS
RN S Ik 25, R 36V, 3h ik, —
LA CnA (1 110000 2 anti-B-actin (1 & 2 000),
JE 2 hy ZHUONFEBUMR 1gG, WE 1 h it
BCIP/NBT #AT . 7, KM Syngene #1524t
SR
2.8 FitFEAE

i H X £5 %os, NH SPSS 13.0 #f14
BTG 20T, AR LGSR T S R 35 5 2290 #T
3 #£R
31 WEOCEREXRZAZCEDCIEERIEN

SEFRAMEL, BYK R E (SP),
LVSP ¥ EETIE (P<0.01); SHERMME, 4
HEE Y E . RRIEA KR SP TR (P<<0.05.
0.01). AL KR LVEDP Wi TRTFARY (P<
0.01); SAEARIAIAHLL, HIAFERYm . PRI A
L-FEZ IR K B LVEDP A [F)F2 & i P IR (P<<0.05.
0.0, HETFARAMLIL, BRI £ dp/dtmax I
ik (P<0.0D); MHFEEMH . il Ed] & LK
PR 2K B £ dp/dimax 9 21 B 2 2405 (P<<0.05. 0.01).
ZERIE 1,

x1 HEARBYMELCEREXRACECNEMENE (xts5,n=8)

Table 1 Effect of A. sinensis extract on left ventricular functions of rats with LVH (x+s,n=8)

4 5l i 7/1 SP/mmHg  LVSP/mmHg LVEDP/mmHg o /dt‘“"‘f/ i /dt"“f/
(mgkg ") (mmHg's ™) (mmHg's ™)
HFEA — 123.0£11.8 130.0+11.3 8.5+ 5.4 3670.04+426.7 —3380.04+423.0
ki) — 165.0+ 82**  169.0+ 7.1** 29.74+13.9** 2239.0+639.3**  —2095.0+540.5**
EVRERAINGY) 25 162.0+ 7.9 167.0+ 6.9 207+ 7.6 2252.04+266.3 —2158.0+264.3
50 154.0+ 6.3 163.0+ 8.0 148+ 3.6 3173.0£726.7 -3 111.0+659.1"
100 154.0% 60"  163.0% 7.7 724+ 34" 3860.02912.6"  —3661.0+£720.9"
LK% 1% 200 169.0+ 8.8 1740+ 95 8.7+ 5.07 3536.0624.9" ~-3419.0+433.6"

H5ETFAR4LE: **P<0.01; SHMALLE: P<0.05 “P<0.01, TH

44P <0.01 vs Sham group; "P<0.05 P <0.01 vs model group, same as below

32 MEAEOLCEREXROMEBEREROMER
RASFH T HE N

SEFARAML, BAMA KK LVHI. LVW/
RVW K¢ MD ) & 2 THa (P<0.01) . SR FEL,
YIFPEE SR S LR E R4 LVHI i35 P4
(P<0.01); LVW/RVW & MD ¥J g 2 [F#{%(P<<0.05.
0.01). Z5HNR 2. H2EBMEBMEETTIL, RTFA
YR RO ILEF4EHEP S, O UL i 52 1 R Bl O
B, FRanfurhde, U S, o

SERIES, JoP R KO RN AR I BB
B WL 4ERH . R0l Wi, IR, TSR
WUp, AL BT AR A R s I BRI R A K RO
JULH M 25 R e v T, VLT 4 R AT RSSO
JLTEL S b B S ke, AEL OV ULET S [ BRATY I 5 o 45
RIKE 1,
3.3 MEOCEREXRAZOCECIBMEHNEITE
BFARAK RO WU HEZ RS, WU & 45
Fais o, L2zl gepifh=F ' HZehifiig 24, B



- 724+ 23

Chinese Traditional and Herbal Drugs 3% 44 % % 6 ¥ 20134E3 A

*2 HARBYMELEREARLUECIEEESR OCNALERZNEM (x+5,n=8)
Table 2 Effect of A. sinensis extract on LVHI and MD in rats with LVH (x + 5 n=8)

M FIE / (mgkg ") LVHI / (mg-g ") LVW/RVW MD / pm
(EERZN - 1.80£0.13 4.0040.46 40.28+3.02
et — 3.10+£0.414* 5.301+0.5344 55.26+3.35%*
VS 25 2.50+0.16" 4.80+0.54 52434321

50 230+0.16" 4.60+0.43" 46.56+3.03"
100 2.20+0.14" 430+0.24" 45.4542.98"
LAGH IR 200 2.10+0.16" 430£0.70" 435243217

o ’
A
.
[Nt ‘ -

LI 25 mgkg !

BRI 50 mgkg !

1 HPERBYFNECERERRECECHEARKSFIZN
Fig. 1 Effect of A. sinensis extract on left ventricular myocardial histopathology in rats with LVH

EROEY, WM KB IER: MR EINETE, 4
Zotis, AW, EEEBLE G BEAIR
O VLR BT 4adl, RS 2 A0 . il KL,
UL SE AR, TEIASEANIE S, BOR, Zbr RIS 5 1,
BEoURE LR, Z0MAZ R, R TBANKIN, A% BN
HIE, SEAIR, WRLEY)E Evl Wb, I
BZAM%AT e IS EU) 0] 2K RO UL L
2B RS, AR RO, A5, R4
RE R, SRAARMGA, PATHES, 5 N B
JE, s . iR WK 2,
34 WELEREKXRRZAZCECH ANF #1 CaN
mRNA FRi& /I F2 0

SRFARAMLL, B2 K 0L ANF mRNA
PRI INY) 10 £%, CaN mRNA Fik#n 5 5% .
R A A L, Y U B B AR ) A A

ANF. CaN mRNA &L R, (AR %E5R;
MFEEAI R R AT ANF. CaN mRNA KA
WERL (P<0.01), REEBXR. SR LHE 3,
35 WEOLEREXRZAZOCECH CnA EBFRIE
A

MK CnA B AR IEH LXK CaN
mRNA FIAMF—3, EIEAIZ CnA ERIA
B2 TR (P<0.01), 143842 21 d J5
CnA EARIBEE TR (P<0.01) (B4,
4 itig

WY1 S ey 7 O = 35 ¥ P W 1
A GEFN S A O3 S8 VT 22 00 ML 55750 S 1 g 38
IR, O LA gy aak 5 5 A 1 — T 3 g B
U o BRI LI JZ A — P ai A Y
PSR SPAE o USSR 38 AF B i 5 e
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24U 100 mgkg !
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Fig. 2 Effect of A. sinensis extract on myocardial ultrastructural in rats with LVH
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3 YHIREMH A OCEREXR ZOE O ANF 5 CaN mRNA AR (x+s,n=4)
Fig. 3 Effect of A. sinensis extract on mRNA expression of left ventricular myocardial ANF
and CaN in rats with LVH (x £ s ,n=4)
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Fig. 4 Effect of A. sinensis extract on expression
of myocardial CnA protein in rats

with LVH (xts,n=3)

PR IR R e 28 0] 3 850 ik O U O ZE I BE
RS S V1 S EPED S =i NP INPS
G F RN A S R 4678 I s ik S B0 E TR
JEB G T R A S R, 5 PR L v i T
A F AR AT . A EUI S 2 4K R
LR JE S LA TR 2 34 W) S8 BAIG,  BRAR A s IR
I B AR NI i B2 M 5 B A8 A 1) ARy S M D T
P, BFEASZAR RS LVW/RVW AN A FE
R B, BN IR AT BHLE I 32 Bl kA 2 R
SIS (R OO LR A Je 0 R R AR o A A Jif O JEE A
(] ANF mRNA £ FH 1 i o LR S g 45 Art
ARSI gE RN, IS FEE AT 2 e 3 sh ik
FiAEARPTE ANF mRNA £iETHaE, #—53imY
IHEEEA B A PLOIURIEE T . SERGIALL, Y
JHHEH) 3 AN EUK) LVEDP AR R BEHh
B, tdp/dt e BRI ST, X AT RE R YA IE
V03 F 0 5 s 0 A7 A B SO oL EE AL, ATTT K
S OE AR IIRE, WIS A, X
A 4 BB P IUIE A F A T i
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O VU IR B Bt — AN S 2R R B A, L3
1 AR RN SR RS 5, Xt
PR 2R 30 4 T 5 a0 K15 AT S i M R i 5 ke
DAUVIEJE . CaN J&—Fh sz 8518 2 015 1 2 DhRefs 5
fig, |ZAHETZMALH, & CE ST RS
I FHZ R EY) DI RE AT . CaN {5 Sl
VIS =2 CISE a7 A WY TR T 1 G N T Sk <
BEARG 40 L P A5 PR 11 T O) . AR A Sz e, S AR CaN
mRNA K& CnA HEMFRE, H9HERYH0L
WUIE W S (A7 R A Ak Sl s, 45 R WoR, 40
PR 500 100 mg/kg BRI H A R FLE 1)
PrC VUL JE RN CaN mRNA RIAPIMEH, &4
100 mg/kg B Z 6] CnA SrFRIA . HHIEHERT Y
S I DT UL JFE RN PT i Ly JCAI A5 i 4 2 1
TR A5 5 1% P B AT %
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