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fRE T R 2 KA 2 T NREE RS, AR AR T DU 28245, 350000

[(FEE] B MO SARM A BRI S B G 7 1S ) %38 5% e i 6 ST RE A A ALH) . ik 60
RSD KA MAS AEAELSO Rfe G410 R, BEA K AR EIREILERA B FR, PUREELIZH
O F B AR S FAEAER AR T 46 R K R MM AR M0 R, S aAr g HEA, T, SHE
A 9R, HiEMLT T 2mg (kg-d) HVIHEE, oBEK, P, SHAZTALSANLT 1.6, 3.2, 6.4
o (kg+d) AEHRCHEHET, AL T OUERRL T Inl/I00g L HARERET, SWYHFRH
B2k, 24, HE = Masson 3 &L KX RS ML RIRIEL A K, A Ko MR R M4 [ LIEhE
RIREH. PEWER(FA) RSUBRRE . Z BB 3 (ATP) R E |, A hnsk (EF)., MU LT B
BRI M 8 E %k o (PPARQ) . i B ALY BRI A M 8 7 AR y B AL B F-1a (PGC-1a) . 300 KDA
Megm A 1A 246 % G (P300). F4&mtih sl A BLE B (MCAD) ., MR8 #i5 4k (ANT) % @ & mRNA &
ik, 58 HE#AMassonF &R I, BRAKXR MR EERK. 7K, SILFLEHE, maF4H
e = E I A AR K RiiE, AL AL T, RRALIE AN R, HVe el S B & A B4 L
RBGF R R AN ARRAREARE, S5T4AREK, EAEAR KA CIALFARILBREHAS,
EF. #RRE5%. ATPREAPPARa, PGC-la, P300. MCAD. ANT mRNA 2% & &k B4k (P<0.05); 5
A LA, A0V 3B 2 Fo oS BUE & B 20C ILLE LR FA Ao SLER IR B4R, EF. R E 54, ATPRE f=
PPARa. PGC-la, P300. MCAD. ANT mRNA 2% @& % ix & (P<0.05); A4S HEDHH THEIEIRK
EHT o AF e SBEK, PR (P<0.05), #oHE TN BAEEARKRESD ST EMILE £ F
G FESL (P>0.05), Fit O HETREEZRERZES A RBAE oFGER TS IEZAM, B
B R A, M T Ak 38 139845 PPAR/PGC- 1o i % 52 3L,
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B E TRy BB ELE T -1a; O A

18440 /13 (chronic heart failure, CHF) 2
H O IS S B — R 2 2R I PR ZR B A, 0ol
EPIRRZARIIBT B " B TR ELN DA
Jil, CHF (RN R EBETH B, R Eik
0.9% %o L LR = AR 578 J& CHF &A= & ey &2
WL Z —, B9 E CHF (2 2, CHF &40
O MER ST RRSERE AN, O LA IS 1A R 1 ik 2k

HEETE AR dA DEERRHEIT R (20206GA068) ; 47 244 H S8 FH
2345 (2022)01835)
DB AEE : cchenjun1979@163. com

flir B ak AR Ak A Tl A 3 BE P B 2K o (PPAR@)
WAL LR A A T E A RN T, @
3 By Ao AR A Tt A 8 B O T 2 Ay il B A PR T
la (PGC-la) P40 WUBE 8 AR I AH G il 174 8 I PR
B sk, BMERRNR TR (FA) BTG, MR
FA S AL, MR 3F =81 (ATP) 2L,
SCELHI ] CHF BUFEH . PGC-lo & — ik s AT
WHOE R, BRRS IR T ZRLR 7 B B SRR
W AR G () e ik, MR UEMRTTIRFL 121K (ANT)
FIATP 894 1 LLE S CHF ' PPARa/PGC-1o 18 %
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£ CHF [ & 4 & it B vh R4 CHEE R . B
I R L 3RY7 CHF EZELARI PR . 48 Bk R e
AR (ACED . B 32 M BH 71 L) Kbt CHF 254
LR E, (HIFROREEAR, FR WA 5K E
YER 7o A0 TURLE AR S MR I 53 51 19 2855 7 1]
S e w1 E AN 111751 N R 5 O 12 S
7N TR CHEF 50O B35 . AR WF 90 2o 4 4
CHF <K I 975 3F A BB Y, X {0 SR X CHF
AR I UE KRR 0 DL AE AR s e, IF A
PPAR/PGC- 1o 3 A BE 44858 HomT BEAE FHBLI
1 #R5H*
1.1

3 J1#% SPF 2% SD A M KB 60 2, & it i
(232.26+20.17) g, W H i30S 55 sh ) h
L, EREHYEMIES . SCXK (1) 2018-0005.
SYEFE T SPF AR FE ], A MR ESEK, 12 h
ARG IR, TR 20~22 °C, 1R H 50%~60%.
1.2 Y BAXA

AWk A 333 g, FF2167g, 405
167 g, HAR167 g, 2P F 167 g, X167 g, 1
k2100 g, B 100 go LA L 2B MIKIR L 1 h 5 BT
F3W, PIKFIZLSh, 2. 3IREHE1h, 3
WG I BURE, T4, AL 1000 g Tk,
SRR 10 HERM (L LER
FARAR, 5 HS3026); 4iybiH Wi T4
L2 I A BR 2 A, #E45190511) 5 /KA Ak
(LRt EY AR, #E5 JKSI840) 5 MR |
FA, FLW2. ATPILH & (LA B R A R
oNF], IS A043, A026, A040, A0S5); FhARKZHE-
frer (HE) il & (36 [E Biovision 24 ®] , #it5
P1527-50) ; Masson {7 & (3&[E GENMED /A A,
#5 GMS80013. 1) ; TRIzolikHl & (I EEEC A4
BHEA A, 5 ML4410) 5 5 i DLTE v
(RIPA) gl (LIRS RAEVBEARAIRAA,
1t P0013B); %Pt A PPARa. PGC-la, 300 KDA
N BE E1A 255 8 (P300) . Bk B L Al A
A (MCAD) . ANT. H i/ -3- B B W & i
(GAPDH) FRFCREBUMAR (WM B E AR By
FHBRAF], 145190522, 191104, 190518, 200122,
200116, 200414) ; 11 £ 4T % PPARa. PGC-la,
P300. MCAD. ANT. GAPDH Z wif&Hiik (B
UM B E R AR R R A BR A F], 45 200224
200113, 201104, 191230, 191207. 191203); fk

2R OGIRF (2 E AMRESCO 24 A, %5 N223-
KIT) .
1.3 SR

VentElite BN FFIE AL (32 [E Harvard Appa-
ratus A 7)) ; MACS500HD L0y ML (5 [ GE &
JY v Hl) 5 DW-T3 BLO AR R L [ K EyT (I
71) HRRAT]; Forma 88000 & MK vk 4l (351
Thermo Fisher 28 F] ) ; Ntegra SNOM %l 5t 2% g i 58
(% W NT-MDT A w] ) 5 CG-05 B R 4 il £ [ )i
(PCR) X (JIRAEYEIF R E KA BRA A ) ;
CMVC GT & 3 B 0 Hl (8 E CMVC A Al ) 5
BFEP-300 I B 3k A (T Huas €5 2L PRk A B
25H)) 5 GelDoe Go BUEEIE iR 28t (3£ [# Bio-Rad
NEIDI
1.4 #HHi%

K BEHLEC 72 2 M 60 H R R AP e B 50 H 4]
BGERLAL, P4 10 Hohas gl w gl R BUR L
MRS, St [11] 7 e S 10% K
AT 0.3 ml/100 g BRI, A4 RIS A BRI M 2
R/ NI AL, MR, MURTEEE, FTOT
i s ol 0 IR R 6, R A e R B KT B S e
2 ~ 4 mm S EZE A ONAEA, o lEE ST
Wl It g 2 e G0 0, RERFIRERUS Wi /sl
PINEIEAIL . O H AL, O H R R ) G ST-T
BTt B EEFLE " RIS B R4 7 5
firkg Wi I, R 1R, 3K, RJ5H RS
LJE L DS 2 JRL R R Rl 0 225K 5 /100 g {A
FHYUE, R OB R BRURCE T KR (30+3) °C
KA AT 1R 1B ek, AR RS 2E T IT
3, HAWELES s SN RETE K Ik ) 38 b
HE T REgz 2 J8 o WA R B AR i R A
AR IESIERRR, HWERE, BARIRIOL, MK
SR, OEAEFRAR, Z0ERINE A% 5
IBUEF) <50% | g CHF <R M e A sy o
1.5 R4

HE 2 AR T 1) 46 K % BB AL 2250 0
FERIAL 10 H, VD H 4] R fd O ki . P L
BRI H, BHAL T 7.2 mg/ (kg-d) HivbiH
7T 1 ml/100 g K FRUA BT & A9 Jo i AR JER K e i
fE RS . b m RS T 1.6, 3.2,
6.4 g (kgd) FlEMETRET 1 ml/100 g K
AT Y JC P A R K PR R RO ORI R &R
I R AR i s WAL R s AL B RN T
1 ml/100 g TCRAEHEIKFES . KA R2IK,
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a4k,
1.6 MEIGAFE T ik
1.6.1 <SHEIEAFEF KKEBFEE 120, %
ZH R BT O IR RS U L T BB A EF
1.6.2 SMALBELE HEYA( . KEWBdiLt
USRS ONE, 200 I e o i AR B
AHEFERE, BIBRIENT . M4 SR AS. H
WA T 240K 5y, WO %5 B F-80 Cld
TR VKFA AL, 0N LR 4% 2 5
[f5E 24 h, A, B2 mm FHLAY F . B
HAY AW ZRBEES , ARG Y S 4.5 min,
K ME R R, PHELR A 3 min, K
VER UG BA R QBRI K, —H2REM, i
BE, L W NS R B A
Masson 4 {0, . B O O ZY R, i
ZK, WIREEKIRI . BRI ARE . WAELL. B
M2 . ARGt , 1% LFRIE WAL 3 min, TT/KZ
B, ZH2REN], I E A, Ot AR
SEL LA AL I DL
1.6.3 WAL ERAIEARER 254 KR
100 mg Zc 0o 28 LEH 2, R HT B €3 43 30l i 7 R
RO LA 2L RE A4 b, A 458 0 it o o 0 4
FA NFLRRVEFE . ATPYRIE, 2 B0 G A0 98
STi
1.6.4 WML PPARa, PGC-la. P300. MCAD,
ANT mRNA £z 4#m &4 K IS0 mg 220 % 0
WUVAHZURI AR, SR FH 25 B0 43 B8t B AR
YHMIA% , TRIzol %73 W HR UL EAXHERZIRZ (RNA),
WG S U AN A2 (cDNA), 47 PCR
P38 51 R A s A MR e A7 BRAA Rl
G, Hr PPARa LIS 5'-CTGATGTCAGTA-
GTAC-3", TFiiE5I4¥ 5'-TTGCGTAGTACGTACG-3,
FE ) K BE 248 bp; PGC-1a b 3751 %) 5'-TCGTCG-
TAGTAGTGTACGTA-3", Tii#5% 5'-CGTGTGTG-
TACGAATGACCT-3', ¥ J% 290 bp; P300 I it
51#15'-TCAAGTACGTAGTACGATAC-3", Fig14¥
5'-CCTGATAGTAACGTAC-3", 7= % K J¥ 185 bp;
MCAD |51 %) 5'-TTAGGACCGATAGC-3", N iif
51415 -CTTGATCATCGAAGCA-3', F=HIKE206 bp;
ANT #5149 5 -CTGTATGTATTAGCGCGC-3", T
519 5'-CCTGTGTGTAAAGTAAGT-3', P2 i
262 bp; GAPDH Lii#5]4) 5'-TAGTAGTCGTAAGC-
GCCT-3', 5145’ -TTGTAGCACGCACGAGTG-3,
FEYK B 255 bpe W ZH: 94 °C 2 min, 94 °C

30s, 65°C30s, 72°C30s, a5 PMHEH ., YU
GAPDH AN Z, H2™“HiBE&EEMRL, H
HFAC=COFE (HEYEER) -CoFE (WSt
H), AACt=ACt (SZ504]) -ACt (BFH4),
1.6.5 AL PPARa. PGC-la. P300. MCAD.
ANT & & &k #m £ 4RI 100 mg 220 % 0
WU ZURI AT 0K, SR FH 25 SO0 03 B8t R AR A
YUMIAZ , FH RIPA 2408 5350l % vk v 24 4# 40 min,
12 000 r/min (B§.L>2F426 em) 4 “CES.L> 25 min, X
£ BSOS EISW AR+ e AR
(SDS) My 245 EAHEZZ v, E W5 mine AL LA
20 wI/FLINFETE 8% 1) SDS BN MGEEL ', 80~130 V
THRHIKT B, R ERMBM LM (PVDF) L.
TE 5% IS0 B 1 h, IIAFEEELL 1 1000 Y
—Pi, 4 CHRMTHE LR TBST ZZ vl viisk 3
W, AR 1 2 10000 =35, %I F#H 1h,
TBST & il v 31k, fb2z &k ik B A, Image
Lab BEIE AR 2250 4%, Tmage J v1. 8. 0 G Hrk
P BT AL B, THE 4 AR 1 5 GAPDH &4t
IR PEAE A EL AR RP hy FEAR X ik i
1.7 %itsrE

K HISPSS 26. 0 BAF AT Gtk g, 1B
BB G IES M HIr 2257, R (3ss) iR,
ZREARECR BRI R T 2001, MFEAS LR
FH SNK-g Kz 56, WREAS (8] L3R FH 0 ST REAS o 4656
P<0.05 FREFAGIIHE L.
2 &R

1557 20 R B 1 Tt ad A% rh RO ) S I AE T 1
s R LT B R A R 2 g O BRI L
AR N, 410 H,
1 BAKRFCIALRILLER

HE 448 . 25 AR BUD WLEF4EHED 355, 4
MIAZFE LA R, B ark, MRIEESIER ; B
RUZH AT ULCo LR LB R AR . HEBIRA Y, A AEAZ R
ge, MBLONEFERT 2L G, [A] 5T PN 4T 4 240 Pt 15
AT IR R AR 5 O ORISR 40 L
Ye s sibn, AR ZAL, O LA B BB
N, T A 20 A i AR AR R AR AR AR D
IHAL RN fg R R A O WL K, A R
PEAHME, O WA AEHESN AL, AR BRRTR,
BCET A 20 i A% BERG A= 5 {0 JOURE g 7] o 2 2 I
Wz, MMEEEEARIER . JLTJCH 40 1E R
SRR AR A, WAL,

i

[\ EH
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e BOFTELER UL L OFLIE RO UL SOFELE R IR, o
R LARRIRET ARG AE s i AR R AR AT (TR
Bl AARRONNALHHIES (HEQE, x200)

Masson Je {0, . 25 (AL LAl 5 (A3 5], G
B W SR A MG A TR A A A ) LT
b, BEIRLTAER Bk, W2 (a0 ok Ik =4l
OWEFEAL L, IR LG A Sivb Il
fat e ok i S AL O WU BE AT Ak, A I R 1 213
Az AR R AR D B R A, WU
Feife, WE2,
2.2 ALK RS H AR AT EF oS LA 2R 4R = X
FeAR b A

Fn, SEAdE, BRI, SibHgi
{0 JURE 45 700 1 4H 0 JLZH 20 FA RN L R e 8 T
EF. B 55540 0R ATP ¥ B A (P<<0.05) .
1 SN b AR i MW TR v il B R

TE: #ikifm o4l

BRI R T

HYFA FFLIR U BERRAG, EF ., SR &4 BOf
ATP R TFn . SE4vb I 2H P, o ORI 70
O FA FZLRR W B 7, EF . BEJE BT 40
BORN ATP e B BRAIG , A0 J00RE 25 7910 2t 210 LA 41
FA FIZLER MR BE FRAR, EF . 5 T it 3 B0 ATP ¥
FETFE (P<<0.05), filt.Cof50kr A 5] a2t 410 fIL4H 21
EF. MR8, FA, FLIR X ATPYRE 2 5% T0
Gt L (P>0.05) . 5 filt0 0k A 57 s 4l He
B, g ok R AL O WL S FA FIFLER T
FEREAR, EF. BEIF TS50 ATP R TS (P<
0.05) . 5 fit 0t i A A, gt R i 7
HALD WAL FA FFLIR MR EREAL, EF. MR
SPECRATP R BE T+ (P<<0.05).

N e

ek o DR e 7R it 4

B2 HHAKFONMALURIIIEA (Masson4efh, x200)
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F1 SYUREEF LONAB R R AR bR 35 L (%s)

21 531 AL EF/% BH T i 5 B/ mg - ¢! FA/mmol-L™! FL#R/mmol - g™ ATP/U-mg”'

24 10 73.686.24 4.1520.70 0.58+0. 11 118. 03%21. 67 4.1620.77

PRI 9 41.54x4. 80" 1. 98+0. 35V 1. 34+0. 26" 313.51£52. 83" 1. 0320. 18

AP I 9  55.23+5.26" " 2.84+0.51V " 0. 89+0. 16” " 202. 24+30. 35" " 2.55+0. 43" "

A PRARA ] 9 48.49+4. 7790 ¢ 2.37+0. 427" 1.07+0. 18V < 259. 55+41. 17" 1.88+0. 317"

APk hEA 9 57.91+5.08V " @ 2.88+0.53" " @ 0. 8520, 154 " @ 208.27+32. 442" Y 2.52+0. 429" Y

fR PR EFIEA 9 65.4425.17Y "0V 9 3.4720.61V " 0V 0.71£0. 137 P 9V 171.91426. 267 " VP 3,170, 54 9 V)

TE: EF, ZEZS5050G FA, JRIITR; ATP, —BERRMRHE .

a) HEHHELE, P<0.05; b) SEHAHLE, P<0.05; ¢) SEHUMHALLE, P<0.05; d) SELCPRAGHEHLE, P<0.05; e)

o ok sp 4L g, P<<0.05.
2.3 &1 K £ U ML 22 PPARa. PGC-la. P300.
MCAD. ANT mRNA & ik b2k

LK2n, HEHALE, BAA . SrPHAm
.0 UK 45 77 i 410 LA 21 PPARa. PGC-la,
P300. MCAD. ANT mRNA ik (P<0.05).

SR A, ABUD AR AR O ORE 25 50 410 L
41 21 PPARa, PGC-la, P300, MCAD, ANT

mRNA FikFHE (P<0.05). S4vb3H4A ke, i
DR R 4O WLZH 2 PPARa, PGC-1a, P300,
MCAD. ANT mRNA FiKFEAL, 0o ok & 55 i 21
L L4 21 PPARa. PGC-lae, P300. MCAD. ANT
mRNA FiATHE (P<0.05), 0Bk sp 7 B 410

L 20 21 PPARa. PGC-la, P300., MCAD, ANT
mRNA A2 R G E L (P>0.05). SHig
TR VA (3l S o 2O s F1NS VAL K= v = Y | e
41 PPARa, PGC-la, P300., MCAD. ANT mRNA
FibThm (P<0.05). Sfdc ok b &4 th i,
fdt .0 UK & R i 410 LA 21 PPARac. PGC-lac,
P300. MCAD. ANT mRNA FikThE (P<<0.05).
2.4 &K F 8 ML L PPARa. PGC-la. P300.
MCAD. ANT & & & ik b4k

K3, SEAALE, BRI SvPIHA R
fat o ORI . L A o 40 L4 20 PPARG .
PGC-lae, P300. MCAD. ANTZE R ILEE (P<

R2 BAUAKRRONHLPPARe. PGC-1a, P300, MCAD, ANT mRNA Fik i (27829 Fs)
415 Rk PPAR« PGC-la P300 MCAD ANT
AR 10 0.96+0. 15 1.03+0. 18 1. 05+0. 18 0.92+0. 18 0. 98+0. 16
k| 9 0.25+0.04" 0. 41+0. 07" 0. 34+0. 06" 0.31+0. 06" 0. 37+0. 06
£ RUpeEE 9 0.64+0.11V" 0.64+0. 11" 0.61+0. 117" 0.55+0. 10" 0. 57+0. 10"
AL TR £ 2 9 0.44+0.08" " 0.52+0. 10" " 0. 47+0. 09" " ) 0.40+0. 077" 0. 45+0. 08" " )
T UK HR ) 2 2 9  0.66+0. 127" ¢ 0. 660, 127" @ 0. 64+0. 127" ¥ 0.52+0.09” " ¢ 0. 60+0. 11V " ¥
e O JORE o 7 4 9  0.79+0.13V " Y 0,80+0. 15" <P 0,83+0. 157" P 0.710. 147 P <V 0.7420, 137 P D)

T : PPARe, i ALY AR S FE A G 2K o PGC-1ou, 3o S AL W)l A3 58 W 005 A2 1A v 4l B VS AL H F 1o P300, ETA £56 2511 p300;
MCAD, HEBEEAHES A B EES; ANT, MRiFmRiLicik,
a) A4, P<0.05; b) SERIAIE, P<0.05; ¢) SHUPHAILE, P<0.05; d) SHEOFRAAGIEA L, P<0.05; e)
5t o ok th R R A, P<0. 05,

K3 BHRFOUHL PPARa. PGC-1a., P300, MCAD. ANTZHEZEA

(/GAPDH, x+s)

2 5] R PPARa PGC-la P300 MCAD ANT
2 HH 10 1.37+0.21 1.02+0. 18 0. 6520. 12 0.75+0. 14 0.95+0. 17
T RIUEE] 9  0.610.11" 0. 42+0. 07" 0.230. 04" 0. 18+0. 03" 0. 2620. 04"
EA U A 9  0.910.159" 0.70+0. 139 0.38+0. 07" " 0. 3420. 06" " 0. 4620. 08"
> ORG24 9 0.76£0.14Y" 0. 54x0. 10V © 0.29+0. 054 0.25+0. 047 » 0.3320. 06" " ©
T O UK HR ) 2 2 9  0.93:0.16"" ¢ 0. 68+0. 129" ¥ 0.40=0. 079 ¥ 0.36=0. 07" " ¥ 0.52+0. 09" » ¥
A O AR e 75 2 9 1.14+0.19Y " <Y< 0.85+0. 15" " <Y 0.5120.09V > 2V 0.5320.097 V0, 77£0. 149D D

FE: PPARa, i3 LB S B Z 1K o PGC-Tor, 3ot S A0 I AR 386 G0 0 380005 22 AR y S B G AP T 1as P300, E1A 254 8 p300;
MCAD, FPHEBEILAHR A AR ANT, IRHMFEIZA.
a) A4, P<0.05; b) SERIA S, P<0.05; ¢) SHUPHAILE, P<0.05; d) SHLLPRAAGIEA L, P<0.05; e)
L0 ok R L B, P<<0.05.
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0.05) . SHREARIZH A, 470 HH 41 F s ORI
b R4 0 L4 21 PPARa. PGC-1a, P300.
MCAD. ANTHEFHFEILTE (P<0.05). S4ibiH
2H L, s ORI R 5 2 0 WL 21 PPARa
PGC-la, P300, MCAD. ANT % H £ iLRFEAL, fd
TR 2O L 2L PPARac, PGC-1a, P300,
MCAD. ANT#HEFHFRIETE (P<0.05), fHL.CF0k:
RO NIZHZ PPARa, PGC-1a, P300, MCAD.,
ANTEHRBZRF LGB (P>0.05). 5
fa O RRAIG R B 2H H s, IOk L R L
414! PPARa, PGC-la, P300, MCAD, ANT %&
HERT R (P<0.05) . 50 ok 5] 2 41t
B, AR Roe s R E AL 2T PPARa . PGC-la,
P300. MCAD. ANT#EHFIEiETE (P<0.05). 4%
ZH KRB ILZHZ PPARa, PGC-1ae. P300. MCAD.
ANT & T HL KR LI 3.

kD

PPARa . e . - - - 52
PC-le N ems @D - G &
P20 D e G -— o @G 50
o ) — - — e &
ar ) == a» o as O -
«n () G G @ a e -

WEEE  EAVE  HREAA LR fROER RS
RER hiEa SmER

£: PPARa, JT4LY)RBIARIESEY) G Z K s PCC-1a, 1
S A0 it A B B ) OIS AZ R y B TS ALY F 1a; P300, E1AZ56
A p300; MCAD, HfBiskiliig A i Am; ANT, BRITmRILiSI.
B3 SAKRBOCIHLPPARe, PGC-la.
P300. MCAD. ANT & [ H ik
3 Wit
AN, CHF AR AL O RS | & O B
Mg, SR SRR, AR, SO T CHF <
1T R W e | RN 237 81 N R i 7 1L IR 2
LR B R R AN, LS EKER, WO E
2y, W AFEohEZy, DB ESEI, EA
MK EEAGH PGB 2, RN BR A,
B TISIRIK, B2 RGBT
W A2, W IEZRIE <. WK ZY)
Ao ATHADRSE o, (a0 FURE n] A7 U IO ) R
KERAELC WUCERE T, SO U 7

OBENEEIE W LT, FA O NLAE RS
FEALRE Y B, w] AR ALK T TR 29 60%~70% 1Y
ATP, A2y 30% W2 i pE A e 4k ', >4 CHF
RERR, OIRe R RE, X FA BRI
WEBE RS, O WL ZURE B & 5 R ATP VR FEFRAIK,
T3 FA FIUE A ) FLIR A HE AR, 2 I o ) 440
WA FR R L O LI e 1. BF & MO IE D BEAY
HERIRZ— P AR, S A, B
RIHKFOMH L FA FIFL IR TS, EF. B
JoT o 43 BRI ATP Ve B RGO AL 40 b 0 I K
HEGIRATEL, O NLEFAERTL, BT 4 20 i A= ™ 5 F:
PEA RN, DA™, RS 4
B, 3R B CHF MR I UE o A2 v A2 76 B e 10
JULZH B fi A S, R T 5 R0 JUL A B ™ 4
B, DL AL LA S DI REREIR o S 4V DI
AN TR BE A0 B0k T BA YT e, RGOS FA
LR e B2 AR, EF . BE 55T 5 20 BOR ATP Yk B2
Fhi, OUHLURGE] T ORRIRR R Ak, Horp
O JURE 1 1 FH 228 700 S AR, D v 9 o 8RB
FE,  FLA 0 ORL A 55 e 2 A T ROR S 4 vb 2l e B
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Effect of Jianxin Granules ({&.0>%%:) on Myocardial Energy Metabolism and PPARa/PGC-1a Pathway in
Model Rats of Chronic Heart Failure with Qi Deficiency and Blood Stasis Syndrome
CHEN Juan, HUANG Feixiang, WANG Yong, ZHOU Yiwei, CHEN Meihua, YE Ying
The Second People’s Hospital Affiliated to Fujian University of Traditional Chinese Medicine, Fuzhou, 350000
ABSTRACT Objective To investigate the potential mechanism of Jianxin Granules (f#.0>%7) in the treatment of
chronic heart failure (CHF) with ¢i deficiency and blood stasis syndrome from the perspective of myocardial energy
metabolism. Methods Sixty SD rats were randomly divided into modeling group (n=50) and blank group (n=10).
The former established the rat model of CHF with ¢i deficiency and blood stasis syndrome by coronary artery ligation
combined with exhaustive swimming and starvation. Forty-six rats were successfully modeled and were divided into
model group (n=10), valsartan group (n=9) and Jianxin Granules low-, medium- and high-dose groups (n=9 each)
according to the random number table. Valsartan group was given 7.2 mg /(kg-d) of valsartan by gavage, while the
low-, medium- and high-dose groups of Jianxin Granules were given 1.6, 3.2 and 6. 4g/(kg*d) of Jianxin Granules
by gavage, respectively. The model group and the blank group were given 1 ml/100 g of sterile normal saline by ga-
vage. The above interventions were administered twice a day for 4 weeks. Hematoxylin eosin (HE) and Masson stain-
ing were used to observe the pathological changes of rat myocardial tissue. The indexes of energy metabolism in rat
myocardial tissues including glycogen mass fraction, concentration of fatty acid (FA) and lactic acid, and adenosine
triphosphate (ATP) concentration were measured. Left ventricular ejection fraction (EF), peroxisome proliferator ac-
tivated receptor o (PPARa ), peroxisome proliferator activated receptor <y coactivator-la (PGC-1a), 300kda adenovi-
rus E1A binding protein (P300), medium chain acyl CoA dehydrogenase (MCAD) and adenylate transporter (ANT)
proteins and mRNA expressions were detected. Results HE and Masson staining showed that in the model group,
cardiomyocytes were severely hypertrophic and loosely arranged , with broken myocardial fibers, seriously proliferated
fibroblasts accompanied by inflammatory cell infiltration, as well as serious myocardial fibrosis and obvious collagen
tissue hyperplasia. The myocardial tissues injury and collagen tissue hyperplasia in valsartan group and all three Ji-
anxin Granules groups were improved in varying degrees. Compared to those in the blank group, the concentration of
FA and lactic acid in myocardial tissues increased, and EF, glycogen mass fraction, ATP concentration, and the
mRNA and protein expressions of PPARa, PGC-1a, P300, MCAD and ANT decreased in the model group, valsartan
group and three Jianxin Granules groups (P<<0.05). Compared to those in the model group, the concentration of FA
and lactic acid in myocardial tissues decreased, and EF, mass fraction of glycogen, ATP concentration and the
mRNA and protein expressions of PPARa, PGC-1a, P300, MCAD and ANT in the valsartan group and Jianxin Gran-
ules groups increased (P<<0.05). More changes were found in the high-dose Jianxin Granules group than the low-
and medium-dose groups (P<<0.05). The differences were not statistically significant in the mentioned indexes between
the medium-doseJianxin Granules group and the valsartan group (P>0. 05). Conclusion Jianxin Granules can improve
myocardial energy metabolism in CHF rats with ¢i deficiency and blood stasis syndrome, presumably by regulating
PPARa/PGC-1a pathway. And the high-dose Jianxin Granules shows best effect.
Keywords chronic heart failure; gi deficiency and blood stasis syndrome; myocardial energy metabolism; peroxi-
some proliferator-activated receptor a; peroxisome proliferator-activated receptor y coactivator-1 o; Jianxin Granules
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