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Effects of Xinfuli Granula on PPAR - « and ET -1 in Rats with Heart Failure Induced by Adriamycin. Guo Caixia, Ma Lihong, Shen
Qiming ,et al. State Key Laboratory of Cardiovascular Disease , Fuwai Hospital, National Center for Cardiovascular Diseases,Chinese Acade-
my of Medical Sciences and Peking Union Medical College, Beijing 100037 ,China

Abstract Objective To investigate the effects of Xinfuli granula on PPAR - aand ET -1 in rats with heart failure(HF ). Meth-
ods Sixty male SD rats were randomly divided into 5 groups: normal control group, HF group, low — dose xinfuli granula group, medium
— dose xinfuli granula group and high — dose xinfuli granula group. All the groups were injected intraperitoneally with adriamycin except
normal control group with isovolumic normal saline. All groups were given the corresponding drugs by intragastric injection every morning
for 4weeks since the fifth week. Xinfuli granula was suspended by isovolumic normal saline with the concentration of 0. 5g/ml, and the do-
ses of xinfuli granula groups were 0.675g/ (kg - d), 1.350g/(kg - d) and 2. 700g/ (kg - d) , respectively. Normal control group and HF
group were perfused with isovolumic normal saline as the same volume of medium — dose xinfuli granula group. Endothelin —1(ET - 1)
was measured by enzyme — linked immunosorbent assay ( ELISA), and the expressions of peroxisome proliferator activated receptor — «
(PPAR - o) was measured by RT — PCR. Results Compared with the normal control group, The expression of PPAR - adecreased sig-
nificantly and the expression of ET -1 increased in the HF group(P <0.05). Compared with the HF group, the PPAR — a expression was
much higher in all three xinfuli granula groups (P <0.05). The ET -1 expression was down — regulated obviously in medium — dose and
high — dose xinfuli granula groups compared with the HF group( P <0.05). But the ET — 1 expression in low — dose xinfuli granula group
had no significant diference relative to the HF group(P >0.05). Conclusion Our findings suggest that xinfuli granula can improve the
cardiac function and myocardial energy metabolism in the HF rats induced by adriamycin, and the underlying mechanism may be related to
its effects on the expression of PPAR - aand ET - 1.

Key words PPAR — «; Heart failure; Xinfuli granula; Energy metabolism

K40 ([ R SRR 4 VeI E (81071177) HF 2 £ Flocs JIE 22 95 10 2R By B, ™ 8 g A 2%
YE# ML 100037 [ 2R 2 ) 2 Bt/ bl B R B8 2 e [ 0 O (B .5 AEAE T 2 5 Sk i g AR 0 L 1 5 B0 1L A8 9

o A LS R B I T SR (BT
) g (KT /NS L
WL O ) 100850 e b A RBHEE gy o n A0 I TRRDL, D R 9 2 36 1A )

B2 R 5 4 5 B 2 BT (A ) B WRSE R, HE 500 JULAE B AR I & 4 1 48 A
B PE DA ZL, L F 5 4 : mlh4463@ 163. com ?V\]EZ% —1(endothelin =1, ET - 1) % YJ4H5% ,ET -

<41 -



J Med Res,May 2015, Vol. 44 No.5

1 RBAE I T 0 LI 4 , 0 ILBE AR 25 WL 7E HF 1Y &
e RBHER TR E MR Wik, K —
FA RGE O WURE R AR S ET - 1 Rk 25k 3R
JrHF QL X 0 R 4 A
TS JUSEE QI H A TR YT HE B 28 50 77 o R 4 R
WF 5T S B2 25 RE W DR 37 DR B P B 4 A JUL 48 L, ok
OB, E I LR R HEM MRS
1Z 245 %50 JLRE B AR A5, S W46 0 52 T 0K X 2
93 O JIEE S JULAE S A 355 10 52 00, AR 52 56 R K B, HF A5
A% PPAR — o J2 ET — 1 RS2, K0T 0 &2
J1mp G TY HE fAH AR AL

M5 7%

LA RE: (1) 250 39 - MR 4 R SD KB 60 H, f ZE8i B2
SRR S S5 PO SR AL, SEE B W VR W IE S SCXK - (E
2007 -004) , {& T 200 +20g, 3§ 5 P o #4560 H R FREEHL I K 5
MR IR AL, 002 IR [0.675g/ (kg + d) ][ 1.350g/
(kg - d)].%5[2.700g/ (kg - d) 5054, 2 12 R, (2) 24
Py Bk )« B 25 2 (adriamycin, ADR) fy %891 5 2R 2500 A R 24
FIAE 7,10 250/, 4 CARAE, 7= R AL 5 - 110362500 52 3 UKL
HEHERANIEIR, hE e EL R S D F5A
G, K B LA e g TR T SRR, A S, SRR
18, T, fff 1 Az R UK O IR B . U . ELISA 17 & 1
T RO YR R B B PCR 50 & A i 7h
JE A ) BB BR A D 5 AR UE 4 F R & DNA — marker 1 { (b
) RMAABHEARAE ., (3) 513t KBl PPAR -«
SR PCR 34 1 51 50 1 e S Mk B8 55 ( 1) R 5 A IR A #
B, it A PPAR — o B{iE5I#):5" -~ CAGAAGTTGCAG-
GAGGGGATTGTG - 3', T % 5l #: 5 - CAGAAGTTGCAG-
GAGGGGATTGTG —3' ;3R FHH IMEE - 3 — Wi MR I 2L ( glycer-
aldehyde — 3 — phosphate dehydrogenase, GAPDH) fi }§ & &, |-
W54y .5 - TCA CCA TCT TCC AGG AGC GAG A -3', Fii5l
#5.5" - GCA GGA GGC ATT GCT GAT GAT C -3,

2. 05 W s (1) A5 20 A s 5 T 2 38 ) 4 7 3 0 AL
¥ (dilated cardiomyopathy, DCM) 5| & HF #5584 . F A= 3 45 KK
ADR i 5 2mg/ml [ 750,48 i A8 K BR324 75 8 Il 1 4 ADR
(2.5mg/kg) , 12 FUIE# 20 K B O S5 AR AR A S koK, 15 )8 1
W6 Yk R T b o R 6 T R (D B HLE BT
KRR AR ZE B LA 2 S A R U0 R, 08 AR — BHAL (he-
matoxylin — eosin, HE) 3 {8 522 W G058 N &80 LA, W
O LA B R SR BE LA 4R 4L, 455 DCM YO UL B R
75 (A 7RI R BT I 3 A B AT SRR AR B A W
K, MGEFHILKERARITFEE L (P <0.05) i
T R R 4 TR 3R RO K. (2) 25
T I ZE MK 0 5 D BURLIE A 0. Sg/ml R BRI, S B ik
OB 3 BORL X ) 5 38 KRR BB B iR o AR T, AT S5 ADR
555 B FIRUE B A 25, 8. b L 0 AL 48 2 0 & 4 o

.42 .

0.675g/ (kg - d) .1.350g/ (kg - d) .2.700g/ (kg - d) , K& #I2
KOEF A MNGA T 5 H SRR E MK, BRIk,
R4 8 JA L (3) 1 ARA I AR IR 45 24 I A £ A8 UK 24h,
5% 7K G A BEIRR I (4ml/keg) RN ELAE , FF B BRCHE O i, DKoV A2
FUER A ph e, I8 AR 7K 43 T, P 43 72 0 2 T BE O LA
LR T 10% R Vi v B8 15 AB003 JEAG I , A% 20 00 B S A
AR R . DR B 2 028 BORR I 2 0 =5 R 21 8K
F 10% FEVE Wb g 120 R KA, DI R 3 ~4pm JBE, &
HE 4, 5688 T (10 x 20) BE47 W% ; @QRT - PCR J5 v I &
PPAR — o mRNA [ 35 : UK B Z2 .0 3 &8 200 L2 4L, 4 1L
J7 B3R B RNA 3% RT - PCR i ) & 25k BEAT I 3% 5% = 0 #l
PCR " # PPAR - o H Y B BE,PCR JZ M 254 94°C 3min, Fi
ASPEJE ,94°C 1min,60°C 1min, 72°C 1min, 30 4§ 35 J5 , 72°C 4E
i Sming SN S5 HIE B Sl BCRL P, 1% B 0 E I A
VKA B R RS, ) CMIAS — T UG 43 BT 3 1 30 47 6 2% B 43
Br, W W Pk B B 23 O % B (integral optical density,
iOD), LA GAPDH fER NS, LU H W i Bt 5 GAPDH 1y i0D
L {f (PPAR — o/ GAPDH) /E 2 PPAR — « mRNA {9 #f % 3 i
KA @M I3 P BT -1 8 & R ISA 58 Mk b ET -1
BRI AT

3. G015 05 W R 1 SPSS 16. 0 B AT e it A= ab L, 1t
HERORE AR+ AR UE 25 (2 2 s) R {8 B DR R O 25 43 T 1L
WU ) 2% 57, LSD K B i AT I L #, L P <0.05 R
et Lo

] LS

Lo Ao B A b, B X IR KRR E 6|
A OGN R RS Ak SRy 7R 8, AT S B s HAY R R
B B, A, B AR LR RS, DR
N R R NI NCET ST T N SN R P R
R R I BRI FE T 5 5% 6 J] IS SR bR B A
58 S A AR B A 4 HAET 0B R
E AR A A 4 H.2 B3 HAET (BRAME 6 JH 4
ZH R AL IEHL P 2 AbFEH WA R B D 5 ) .

2. 25 R B LA i R S0 (1) e
U T WL, TR 2HO LR I SO B, TR S
R LT 2 38 A RO LA SR E 5 AU 20 T ULC UL
ARIRTE , 335 BEVE O ILEF 2 IR TE |, 25 WA AR 1 08 1R
PEAR M EL 20 WU M 7 5 A T8 2R 11 18] B 2F 4E 1L
Fol BB BN 2% 5 A% L rh ) i A DL AR FOR N R R IR
FE S ARAF O LSS5 Y i AL v PR S M s o L TS i
ARIRFE 5 55 7 £ AL AT UL 21 2 b R0 A8 P 55 g A8, (R 4
B,

3. 244 K, PPAR - o mRNA X ET -1 EH £ K
100 5 IEH 4 e, B 2 0 fL4H 21 PPAR - o mR-
NA Py FRIEVI R REAR(P <0.01) ; SR [, 0 &



BB SAE 2015 S BB B

- 1E

.

A B

1 JBAXRROCIMEERER

=6 D E

FT B (HE 34,10 x20)

AVIEW B B CO0 B R B A D O E PR R4 E O AR R

S B F 4] PPAR — o« mRNA (1323500 B T+ 55
(P<0.05) , HyAyTH Z A L ZF L& ITFE X
(P>0.05,K2 %1), SIEWAHLE A ET -1
FHEUEIE (P <0.05) ; SEAVH LK, 0T
E R ET -1 S TP <0.01) {H.0HE T
R 2 SRRIZH 2 F IS B X (P >0.05) ;34
STTHZE R Z 5 TR I E X (P >0.05, & 3,
1),

2.00 A
1.50 1

1.00 A

PPAR-a/NZ

0.50 4

FREIEH Y- N VY - |

=

(S v N R e = s |

B2 E&Hhmix&EAKR PPAR - « mRNA
FRIE W

HIEWALE, " P<0.05; 5HIAA K4, 4P <0.05

IEHH

®1 HBAHAKXROIMEALR PPAR - oRNA RiZ R
Mm% ET -1 KF(x+s)

PPAR - o/
24 51 n ET -1(pg/ml)
GAPDH (i0OD)
EH 4 12 1.53+0.12 9.87 +1.33
R 2 8 1.10 £0.12" " 15.92 +1.97*
LDEIEHEH 8 1.44 £0.164 13.77 £1.50
LEIhHlaEd 10 1.42 £0.274 10.37 £2.3244
DENEREH 9 1.46 £0.094 10.53 +0.9444

HIEHAE," P<0.05,"" P<0.01; SHMA LK, AP <
0.05,44p<0.01
Tt %
e R )R T EALIAER, BIGK LE T 3%
Vo, BA — oI EE T . HOR B

20.00 4

15.00

10.00

BHET- 1 R

5.00 4

0.00 -

ERH BEHH oFh oB) 08N

CHERZH R Rl

B3 KHAARMIEET -1 kFLLE
SIE#HLE, " P<0.05; SHAH i, AP <0.05

Al O UL AN B RN P9 R AN R R T, HE T 51 R 2
DCM HE0 A8 DL R AE LAl |k 2B HF, FE R W, I8
JE T S B g R 2. Sme/kg, B4 1Smg/kg 1977 1% 0]
5 R B0 LB R IRAE T K 2F Ak, £F A AN K HF
(L JUL B S o HE S 2 e JUE 05 1 26 K B
B R O bR PR E E RN B
00T WL I 17 R (fatty acid, FA) 17 %5 4 A 4L
PR BERE , Horh FA I 25 05 20 031 o O L AE f2E 75 5K 1
60% ~80% 1 20% ~35% , HF B0 JJLAE & A i
WA S Ak, FA AR/ 1 4 2 0 s A
T FA S0 IERE 09 T BRI, PRI FA 4040 1 i A8 4
A AP 3 A2 X6 0 U T R 1Y) S e BT R, FA AR
DS EE B R B BR (free fatty acid, FFA) HEFR, FFA fg
T kLA UJST pod FEJS A AR 0 , 0 AkE AR T
RE AN W 55 , [W] ), o0 ILZH 21 v FEA e FR AT 4000 i % 7
fift 5.0 WLRE B AR E — 20 WAk, X b A3 A4 RE % fin
HOWUE G, RO D RE R
ARG R W, PPAR - o 5.0 1L B R A & %
PIMER R o PPAR — o J& T2 S Ak Wy il 1A 38 A= 0 800G
% {& ( peroxisome proliferator activated
PPARs) ZJE M 51 , /& PPARs ZXJE S 1 Rk AL &
FI i M — BE % 4t F 3o 48010 ) Il A 08 9, i 30E 20 i Y
<43 -

receptors,



J Med Res,May 2015, Vol. 44 No.5

FA S AR 19 32 0k, 5 FA AL i 32 R Rk B
R VE R, AT A2 SF 40 B T FA ) S ORI A A s
B AL FA RIS PPAR — o 7643 % FA 140
EARlE 1 O (0 1 A = e L 1 O S A 2
1, GBI 25 FA SO AL KO8 A 0 &
LB FE R B, Tian"™ 76065 200 235 0 J6E K B AE 1%
AR 58 R & B, FFA R0/ 1T BB 5 PPAR -« 3%
KA O IR IR BE9Y R B, HE B30 WLAE & Qi
FEfig 5.0 WIZH 2 PPAR — o R HAEFTH B A0 3L R ik
WA O, HE T 51 R R B FA B AR R A A2
O SIEE J A AR O 1 5 VR AR ], PPAR - «
FIRFEAR S BT BRI BRI R T B, b 5 R 0 L RE
AR B ARSI A R R AR 41 K B PPAR -
a mRNA F£iRKFEE N, 5 ERig iR

ODENPRREE NS SIS R B T EU
B, 4277 T BH AR A R KRS 0 =, Hh e A
SN IR BARIK AR 25 5 PFS L SR AE Y, i iE
iU K Z A 52 D7 - AT s T W, A1 K b, 5 iR 2
ZE LA L K S, = O R 2 R A
FERRAT KT & BB AR R, A DL I =
ZRGER IR R A 25 . 0 B URLAE I A Y
50 RAF TR A E AR . IR AT IRAR SRRSO R
T3 FURLRE DA H R b R R BT B K B R O L
HESE B 20 ST, T A AP O LA 5 1 P W ¢
RO, ZZYRE N HE F835 I JRRE IR 3 0 3% 2 it o,
IS HE B 0F i 40 50, s o g o ik — 4
BT HAH SR ML, A S 50 % F ADR i Jis 7 G 80K
S HF SR A7 5280 i 9, DL SR IR & ) JUkE X) ADR
F HF K PPAR -« % ET -1 (520,

220 J R X HE KRR 15 & 30H AT DL R
42 PPAR — o i mRNA £k, %3 HF K R8O
WLAE & AR 3, JF 7T 2 BRI R B 3 R ET - 1 /9 &
LM ET -1 ZFE st HF &4 kR o #2 vl 2
HEEAEM . MFRFEWET 7] 515 HF &85 09 1 3 3)

S AL FAE ER B 3 390, %) HF 3 FE A7 1 4 604 ik
fER % ET -1 K5 HF B35 (0.0 D REA 2 8
WM&, fE HF (9 52 4% 9 72 Pkt 25 | BAE Y,
1T A 52 3 2 B0 A2 g R T S 2 ARG K R o 3 o
ET -1 (93235 & 9 $2 5 PPAR — o 97K, 9 B 2% 4%
BT 3 7 36 97 20 0 U2 B R B0 TN 27 4 A6 A8 ) d 0l 4%
FWOE o R RE B 2% HF R R0, %
ETIR, R J EUR RE 0 2l 3 HF R B0 LEE = AR
W, A% HF [ & AL & R, HHLE T g 5 R

.44 .

PPAR -a M ET -1 kA%,

10

11

2% ik

Gaddam KK, Verma A, Thompson M, et al. Hypertension and cardi-
ac failure in its various forms [ J]. The Medical Clinics of North A-
merica, 2009, 93(3): 665 - 680
K AT DR T A TR O SR AR D T R R
BT T]. PR AE R 2 ,2013,11(33) 15259 - 5260
Kalk P, Westermann D, Herzfeld S, et al. Additional lack of iNOS
attenuates diastolic dysfunction in aged ET - 1 transgenic mice [J].
Canadian Journal of Physiology and Pharmacology, 2008, 86 (6) :
353 -357
Chandler MP, Kerner J, Huang H, et al. Moderate severity heart fail-
ure does not involve a downregulation of myocardial fatty acid oxidation
[J]. American Journal of Physiology Heart and Circulatory Physiolo-
gy, 2004, 287(4) . H1538 — 1543
LhRRLL, Brdesh, fRaan, &, 08 00 vh R O SRR 4 i
HIEAN B (], E BB, 2004, 7(16) : 1
TR, e, A2, 4. 0 B ) 0K X B A 2R By ik o L
97> 7 3 08 R B0 LR ML O T i s o [0 ] o o py B A A
#%,2013,33(6) :783 - 788
JE, B, bR BTE RSO IR RO L R A ¢
sz [J]. hESLES W, 2010, 14(3): 4
ThRRLL, fRIgan, WPl , 5. O 07 vl R0 R B S g O DL
iz (1], hEPITBE L 4R, 2004, 24(6) : 10 - 12
SR, F ARG, R A, FIRE B R SIRTT 1 ih Bl 5 32 378
SO0 H9C2 AMLE A ()] [ 24 B 4, 2014,30(2) 1220 - 224
Lu L, Wu W, Yan J, et al. Adriamycin - induced autophagic cardio-
myocyte death plays a pathogenic role in a rat model of heart failure
[J]. International Journal of Cardiology, 2009, 134 (1) : 82 -90
Turer AT, Malloy CR, Newgard CB, et al. Energetics and metabolism
in the failing heart; important but poorly understood [ J]. Current O-
pinion in Clinical Nutrition and Metabolic Care, 2010, 13 (4):
458 —465
Tian R. Transcriptional regulation of energy substrate metabolism in
normal and hypertrophied heart [ J]. Current Hypertension Reports,
2003, 5(6) ; 454 -458
Jia Z, Xue R, Liu G, et al. HMGBI is involved in the protective
effect of the PPAR alpha agonist fenofibrate against cardiac hypertro-
phy[J]. PPAR Res,2014,2014.541394
Tuunanen H, Engblom E, Naum A, et al. Free fatty acid depletion a-
cutely decreases cardiac work and efficiency in cardiomyopathic heart
failure [J]. Circulation, 2006, 114(20) : 2130 -2137
Morgan EE, Chandler MP, Young ME, et al. Dissociation between
gene and protein expression of metabolic enzymes in a rodent model of
heart failure [ J]. European Journal of Heart Failure, 2006, 8(7) :
687 —693
Ohmae M. Endothelin — 1 levels in chronic congestive heart failure
[J]. Wiener Klinische Wochenschrift, 2011, 123(23 -24) ;. 714 —
717

(ks H i .2014 =11 - 17)

(f& 1 H 91 :2014 - 12 -01)



