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285 4% . TGF-Bl mRNA & 3% & & ik 3/ ,PPAR-y mRNA B 1 & & £ A8V (P<0.01), HAERMLE, FK S HEHH T4
Fofde 8 20 R R B 38473 9 2 45 (P<0.05 & P<<0.01) ;38 K % & F # 20 X R LVEDP ,PPAR-y mRNA 9P 4 &35 4%
H o B E(P<0.05 2, P<0.01); % ¥ % #34&5) 228 K AL —dp/dts A B9t 5 . TGF-B1 mRNA £ ik ¥ 2 41K (P<<0.05) , L4 &
1847 £ ¥ Rbit & L(P>0.05). 25 F K %48 T & & SHR & 24 4 Fo s LLF 424K, AU T A 55 F 48 L2 22 TGF-B1 &
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Study on the Effects of Astragalus Polysaccharides on Heart Function and Myocardial Fibrosis‘in Sponta-
neously Hypertensive Rats and Corresponding Mechanism

JIANG Zhengkui', LI Xiao®, TIAN Fenggqi', ZHAO Xiuli' (1.Dept. of Phafmacy | _the Affiliated Cancer Hospital of
Zhengzhou University, Zhengzhou 450008, China;2.Henan-Résearch Center of Plant Natural Products Develop-
ment Engineering and Technology/Henan Academy ofiSciences, ‘Zhengzhou 450002, China)

ABSTRACT OBIJECTIVE: To investigateithe' effects, of Astragalus polysaccharides on heart function and myocardial fibrosis in
spontaneously hypertensive rats (SHR) ‘and corresponding mechanism. METHODS: 50 SHR were randomly divided into a model
group, a captopril tablets group,(pesitive drug, 30 mg/kg) and the groups of high, medium and low-dose (100, 50, 25 mg/kg)
Astragalus polysaccharides, with 10 SHR in each group. Another 10 Wistar Kyoto rats were included into the normal group. The
rats in the drug administration groups were given corresponding drugs ip, while those in the normal group and the model group
were given isometric distilled water ip, once a day, for 12 consecutive weeks. The left ventricular systolic pressure (LVSP), left
ventricular end diastolic pressure (LVEDP), left ventricular pressure rise rate (+dp/dt..) and left ventricular pressure decline rate
( —dp/dt,.) of the rats were recorded. The heart mass index (HMI) and left ventricular mass index (LVMI) thereof were deter-
mined. The level of hydroxyproline and the mRNA and protein expression of transforming growth factor-B1 (TGF-B1) and peroxi-
some proliferator-activated receptor-y (PPAR-y) in the cardiac muscle tissue thereof were detected. RESULTS: Compared to the nor-
mal group, the rats in the model group had lower LVSP, +dp/dfw. and —dp/dtw., higher LVEDP, HMI and LVMI, as well as high-
er levels of hydroxyproline and the mRNA and protein expression of TGF-f1 and lower level of the mRNA and protein expression
of PPAR-y in the cardiac muscle tissue (P<<0.01). Compared to the model group, all the above-mentioned indexes of the rats in
the group of high-dose Astragalus polysaccharides and the captopril tablets group were significantly improved (P<<0.05 or P<<
0.01); except for LVEDP and the mRNA expression of PPAR-y, all the above-mentioned indexes of the rats in the group of medi-
um-dose Astragalus polysaccharides were significantly improved (P<<0.05 or P<<0.01); no statistically significant difference (P>
0.05) in all the above-mentioned indexes was shown between the model group and the group of low-dose Astragalus polysaccha-
rides, except that the —dp/dt..« of the latter was significantly higher and the level of the mRNA expression of TGF-f1 was obvious-
ly lower (P<<0.05). CONCLUSIONS: Astragalus polysaccharide can improve heart function and myocardial fibrosis in SHR by a
mechanism which may be related to downregulating the expression of TGF-B1 and upregulating the expression of PPAR-y in the car-
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RIS MR B 2 - I T R T T AR SE R LA RO WUIE TR
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1.1 %8s

T100 & Wi v (PCR) $194Y  PowerPac B 7K AY (35 [
Bio Rad 74 ] ) ; CPA225D HL - K (1 [H Sartorius £ A1) ;
DU-530 24N EE i (34 Beckman 23w ) ; Multiskan MK3
AR (3£ [E Thermo /A 7] ) ; PowerLab 2254k Hi0 s (K
FJ3F. ADInstruments 23 5] ) o
12 #R5iEH

WS 2 (R R 25 B Al L /b5 20140622, 46
FE:=98% ) s RACEFI A (Hr 25 1 it 5 52 2 4 BRAS =)L 41t
5120140906, HLAK : 12.5 mg/ ) s RNA 336 7 55500 & (L5
20150709) . TGF-B1 . PPAR-yLA K f-actin . H JHH - 3Bk i bt S iy
(GAPDH) mRNA 5| ) 5 81 5 W {1 E 3 T A TR R
TGF-B1 . PPAR-y i K FRBTIA AR i S AL P REbRIC M “EhT e
e BR3E 11 G (1gG) B AR (32 [ Abcam 23 w] ) 5 — M ok FH iR
(BCA)ZE e BEIN 387 & (VLIR30 = KA H AR B, #it
51 P0010) ; R 2 AR BEIPE 528 (ELISA) iat5rl 4 (il Ak
IRFNG B |, S 20150812) ; HLAHR Y J 404t
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50 H SHR 10 H [m] 5 18 mUER R B, SPF 2%, & , 14 iy,
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BRI R, H0.5,0.25 5 R ARSI b AR ;
RHEHE A 4K B ig R HEEF] 30 mg/kg (R4 143 I AR 5K
B, S BN PR FH A B SR ARG L ) 5 TE R A AR L4 K R ip
ERFZEIK  BER LK, 482 127,
2.2 fEFRET
2.2.1 OIIFE RIRAZE 2 h,ip 10% KA SRR B 45
KR RE , T30 1E a8 B2 YD Bz ik L sliMead 2 43 15 Rk L
A, 3005 2 W S AL Sl Ik, VIR B T HLGE < VIR
U B kA A T5E SR 0.3 % R AR BRER K 1 PE-B0 345, 3%
2 Powerlab A= LT SEAN , AR K UL R M ikl e . #E 1155
LB RESEEN N G S ER AR R A 0 E, il 5k LVSP .LVEDP |
+dp/dt. —dp/dt.
2.2.2 FZOENESRRE KBRS BW))E, SRR,
FERGELCE , IV A FRER A IS8 I3, DR AT T O /K 43 FE
FEDE R (HW) o FEBY A7 DS ALG B S FRE 220 = R
2 (LVM) , FHH R R O E RS EL O T2 F5 2 (HMD =
HW/BW, c.0 % B R (LVMID) =LVM/BW .
223 HOEONHLURMER G E RATELISATL . FRE
100 mg O ILALZY, A | ml @R £R 28 b (PBS) , ok o
A1 DL O2EAR S 15 em 3 000 r/min 5.0 15 min, B FIE,
Foe IR0 6 U8 B A5 B0 I 45 21K RO LA 8O il 24 e 1
T
2.2.4  FEOEONHH P TGE-p1 PPAR-y mRNA %1k R
S e E Tk B8 A B SN (RT-PCR) B 42 o B 100 mg 72
DS, 2132, F Trizol iR EE GO L 2R RNA, SR H
KON IEIEEE TN E FAEEE R i, B RNA 304 53¢ A eD-
NA, fE R PCR AR o 4 5 0 : 10xPCR 22 9 2.5 pl,
10 mmol/L it SE A i1 =W l2 0.5 ul, 25 mmol/L 541k %E 1.5
ul, 10 mmol/L I Fii#51414% 0.25 pl, 10 mmol/L TagMan #54}
0.25 ul, 1.25 U TagDNA %45/, cDNA 2 pl, T 25 85 T /KK
JEARARZS 25 pl. 805E B PCR UGS HE , 115 B ry 5L A
270l DL E PR 27 SEGE T A 1
53K MIE TGF-B1 R p-actin VE A 2, M iE PPAR-yR H]
GAPDHIENNZ . 5T 4 B 8400 B R/NLER 1
x1 SRS FHEEGEUARFH RN
Tab 1 Primer sequence, amplification condition and prod-

uct size

i S PR g

TGE-1 fif:S'-CTTCAGCTCCACAGAGAAGAACTGC-3' 95 1805395 C.505,56 C 305, 298 bp
Tf:5'-CACGATCATGTTGGACAACTGCTCC- 72 C.60 5,30 /MR 72 C 600

facin 15 -GATGGTGGGTATGGGTCAGAAGGAC-Y 95 . 2105;95 € 455,56 T, 255, 632bp
Ti:5'-GCTCATTGCCGATAGTGATGACTGC-' 72 C 455, 30/ME#R; 72 C 600

PPAR-y Liif:5'-CCCTTTGGTGACTTTATGGAGCS  94C.270 5394 €,305,56 C 305, 266 bp
;5" -GTGACAATCTGCCTGAGGTCTGS 72C 305, 30/1MF; 72 T 3005

GAPDH Lif:5'-CCTTCATTGACCTCAACY 05180 5,95 € 255,56 305, 482bp
T -AGTTGTCATGGATGACC-Y' 720 455, 30MER; 72 T 3005

2.25 FHOFEOIHAL T TGF-p1.PPAR-y E [1£ik KM

Western blot i 5E o B 100 mg /Lo JULATEY, A B 111 247 i 24

fife, VKB AT AR IBURER 11, SR FH BCA R 6 o 2R R

TR WP SN FREGE s sk A7 T T A SRR R AN SR TN

Jis Tt e (SDS-PAGE ) HL UK , % I ) FH 5% I e 0 b . i 34 1A 2

ho fILA TGF-B1 ., PPAR-y it K BB sw BT AA (i % L1911 45

1:500),4 CHFH 10, H TBST 22 sl e 3 U SR A A B

Mk AP AR 1 1 - BT 9R TG PR (R B HL 1]y 121 .000) ,
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FEHFFE 1 h, BEEE%. R A Quantity One {4 U7 K 4
Bro LIRS TGF-B1 K B2 A 55 P9 2 B-actin JK FE {H 1 LU ME 3R
TGF-B 1 % [ f A0 X 2 1k &, DLRE 5 PPAR-y JK {5 N 2
GAPDH K {H 1) L 367K PPAR-y AR Fe ikt .
2.3 HitFEHE

K FH SPSS 18.0 G| 4 (4 743 M. B5d Flx £ s o, 4
8] FL A2 R 7 2293 M, 4L IR) I 7 EL AR AT e M . P<<0.05 R
ZREG R
3 H#HR
3.1 FEESHEXAROIIEENZME

SR A R R B LVSP \+dp/ b . — dp/ i 8.5
[, LVEDP . 5 T 25 (P<<0.01) . SHLRIL s, & 45254
KRR FEAR AN [ R B i, Hop B EE 2 i =i 2
AL H2H K ELLVSP | +dp/dne B 35 T 50 5 85 205 25 5
20 AR B A H2H K B LVEDP 535 FRAIG ; 4% 25 245 20 K R
— dp/dtn. i % T+ 5 (P<<0.05 8], P<<0.01) . 4541 K K LVSP,
LVEDP . +dp/dtuu — dp/dtue I 7 25 F W52 2 (1 mm Hg=0.133
kPa)
K2 BHAKRLVSP.LVEDP . +dp/dtm. . — dp/dt.. N E 45 R

(xts,n=10)
Tab 2 The LVSP, LVEDP, +dp/dfn. and — dp/dt.., of rats
in all groups(xX £s,n=10)

451 LVSP,mm Hg LVEDP,mmHg  +dp/dt.,mmHg/s  —dp/dt.,mm He/s
F4 128.19+831 8024113 305735427425 32350335057

R 1021511204 1149£2.00° 248070429976° 227885 +317.50°
WEZHEAES  DISLRT  959£167 2953.00£30425% 3 072.74£37739%
HEABTARA 1168911287 984181 28B27E3041 2753504391157
WEABICAIRA 1083021064 1055166 261126425790 2662.70£335.10°
FAEER A 1248512197 91611597 29675229883 307639+ 364.84%

TE - SIERH AL, " P<0.01; SRR AL, "P<<0.05,"P<<0.01

Note: vs. normal group, * P<<0.01; vs. model group, “P<<0.05,
#P<<0.01
32 ERSBWKRAEOERERHEAOCECINEAFE
S & SN

52 (AL A SRR B HMIL LVMI D K 52 i 220 R 75
R E RN (P<0.01), SEIRIL HEL, % 45 2541 K B HMI,
LVMI DA K 52 [ 2 R 5 it 34 AN [ R B AT 5 B3 280 B 2 A
A, R R AR bR 22 5 A et 2 2 L (P<<0.05 5
P<0.01). £ZHK B HMI, LVMI FLC L4 2 Al 20 & il
TEAR LA 3,
#3 |BAKXKBRHMI.LVMIFGAALEBERSENEL

R(¥+s,n=10,mg/g)
Tab 3 The HMI and LVMI and the levels of hydroxyproline
in the cardiac muscle tissues of all groups (X +s,n=

10, mg/g)

1% A1 mg/kg HMI LVMI AR
T4 298+0.16 2174013 33.93£3.56
T 33024 27440.19° 46.8545.04°
HELHEAEA 100 333+08" 2454020° 395245517
RSB 50 3404029 254+021° 40804587
RSB EA 2 356027 2614021 4514541
R A 30 3254027 25140.19% 4013560

T HIER AL, P<<0.01; SHRIA] 4% ,"P<<0.05,7P<<0.01
Note: vs. normal group, “ P<<0.01; vs. model group, "P<<0.05,
#P<0.01
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33 EERSHEMAKRAOGEOIALS TGF-p1.PPAR-y
mRNA B HE R/ FRIZM N
5IE R A e BUR 2 K B e 0 &0 LA 20 TGF-B1
mRNA K HHE (4 #15 B #F198 , PPAR-y mRNA & HZE %Kik
S (P<0.01), SHIAIZL HLES, & 45 20 4R LR F54r
VIR AR GE , i i 2 s A RIS 4ok
fl TGF-B1 mRNA Jz HAE 1 435 . 5 0855 , PPAR-y mRNA J¢
AR 1 Fe 0k 2 GO 5 0 ) 2B PR 4 K B TGF-B1 mRNA
K HAR (2R I 0855 , PPAR-yZE [ 3 1kl 5 50 s B (C 20
SR 20 K B TGF-B1 mRNA ik B #0855 (P<<0.05 8k P<
0.01). £ KO ILHZ H TGE-p1 . PPAR-y mRNA K H: &
FRIEMESGS IR DK 4, A REH UK E LA 1,
F4 BHXRADEONMALH TGF-p1 PPAR-y mRNA K
HEEAREMNELR (x£5,n=10)
Tab 4 The levels of the mRNA and protein expressions of
TGF-p1 and PPAR-y in the cardiac muscle tissues of
rats in all groups(x +s,n=10)

5 %U TGE-B1 PPAR-y
mRNA EA mRNA EA

T4 040£0.06 034£0.06 1.28+0.08 117010
fAg 0.63+0.08° 0.54+0.06° 1.03£0.10° 089+0.11"
HELHER R 047£0.05 041£0.06" 11840127 1074012
LB AEA 049£0.07 0462007 1L12£0.12 1054011
REZBINEA 0.54+007 0490.06 1.0820.11 098+0.10
FACER A 048+0.06" 043£0.05° LI7£0.117 1.060.10%

T GIER A LR, " P<<0.01; SRBIL 4L, 'P<<0.05,"P<0.01
Note: vs. normal group, * P<<0.01; vs. model group, ‘P<<0.05,
#P<<0.01
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E1 KAKXROMALD TGF-pl PPARyE B FRIEEKE
Fig 1 The electrophoregrams of TGF-f1 and PPAR-y pro-
tein expression in the cardiac muscle tissues of rats in
all groups
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