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PPAR-a R0 )y e it P 0L O L RERI LI 72

FHY e, B X PN T
VB L EFTPSER, " BAOERESFA, T EREEFH, T D JE 463000
SBAZAVEF oAt 5, FAREE BT 5805 15 9 0 L R, Email : wly202202282022@163.com

WE: B 50l L Y s AR 5 Y 0 52 K- (PPAR-o) G 76 0 F1 2 0 o VB T IR s AR FAPLL . T3k
2018 4F 1 7 Z 2020 4F 1 A, i i A% 1) F2 sk 4 7 (TAC) T AR K HE0 ) ZE s A 4 20 H CSTBL/6 /)N B Bl AL £ 7 2= 15 Bl AL 43
9 TAC-DTG 2 \TAC-{TA £ . Sham-DTG 21 . Sham-tTA £, 520 5 . TCA AR J5 5 J& 5 24 A0 (a3 12 (HPLC) K& ATP FF-31-4%
WML WLIR/ATP 7K s TAC AR 8 J& 30 7 S5 - B Wt 4 S5 7 ( RT-PCR) VL A6 PPAR-o M HATUEE PRl A mRINA 363% 5 28 i 7 0
SRR 22 0 58 PSR W A (LVDA) (AT 3K LY J5 BE (LVPWd) KR L2080 CER ) 5 oo U 5 e 5 A 8 RO A B 88 B i
B 5IREKEN LA (HW/BW , HW/TL .LW/TL) ; F§ Masson Trichrome J& £ k6300 LM M A5 48 T AR O WLET AL 2 )3 RT-PCR
PG A £ K (BNP) TV B ol (Collal) BB el (Col3al) mRNA 55 5 FHES (40U JIE 70 5 60 A 00 il 2 4 f b 8 256 47 24
WA bR, &R TACARJG5H, TAC-DTG /N ATP ¥ Ji [ (13.33+0.83 ) nmol/mg Lt (9.56+1.05) nmol/mg ] FI 2 JJLER/ATP
JKFE(2.2120.13) [ (1.6620.09) 134 W i 25 T TAC-1TA 2 ; TAC R J5 8 J& , TAC 4/ B PPAR-a[ (0.64+0.05) [ (1.00£0.04) ] .
CPT1[(0.56+0.06) £ (1.00+0.06) ] [FATP1[ (0.40+0.05) £ (1.00+0.07) ] .CD36[ (0.76+0.15) }t.(1.00+0.20) JImRNA &1k /K44 0
Y7 T Sham 417N TAC 41/ L LVDd [ (4.41£0.07) mm [ (4.02+0.10) mm ] . LVPWd[ (0.87+0.02) mm [t (0.7420.01) mm] . EF
[ (37.22+1.90)% Lt (64.91+2.34) % ] %5 Sham 20 /)y B PH {8 ik 55 ; TAC-DTG 41 /)N L HB/BW [ (6.26+0.18) 1 (7.21+0.29) | . HW/TL
[ (8.80+0.27) [£(10.56+0.54) ] .LW/TL[ (13.67+0.76) [ (16.97+1.25) 1% TAC-tTA 21/ B W] 589855 s TAC-DTG 4/)> Bl JUL 4 i
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RER T AL (694.64+23.31) um’ H (766.90+20.98) pum® | /0> ILEF 4E AL R [ (4.25+0.99) % Eb (8.24+1.08) % 155 TAC-TA 21 /N A
I8N 3 TAC-DTG 2H /)8 B BNP [ (5.29+1.02) H (9.33£1.42) ] . Collal [ (2.76£0.19) It (4.40£0.33) ], Col3al [ (3.08+0.21) k.
(7.80+2.05) JmRNA 323k /K V-4 TACATA ZH /N BB i A AIK s TAC-DTG 2H /) BURR A 1R 42016 388 2 [ (0.52+0.06) wmol/g [t (0.28+
0.03) wmol/g |4 TAC-ITA 2H /)N BB PR, 17 88 28 B 4T R [ (237.31+8.96 ) nmol/g LK (267.16+14.93 ) nmol/g |55 TAC-TA 41/
SR W18 . g5i8 0 i G PPAR-o i 3 b 385 g 1 2 84K (fatty acid oxidation, FAO) 4ERHuO LY BEFIRE i,
WO LT 3, 3R A O 58 R PPAR-o TTAE N LRI 1045 B4R I .

KR O AR EOE R BRITRR AL B O IERER ;O LTIRE

Mechanism of activation of PPAR-« in myocardial function in the early stage of heart failure
WANG Liya*,SHAN Yanhua®,LIU Yongping',SUN Ding"
Author Affiliation:'General Intensive Care Medicine Department, "The Cardiovascular and Critical Care Medicine De-

partment, Zhumadian City Central Hospital, Zhumadian, Henan 463000, China

Abstract: Objective To study the role of activation of peroxisome proliferator-activated receptor-a (PPAR-a) in the early stage of
heart failure and to reveal its mechanism of action.Methods From January 2018 to January 2020,A heart failure model was estab-
lished by transverse aortic coarctation (TAC) surgery, and 20 C57BL/6 mice were randomly assigned into TAC-DTG group, TAC-tTA
group, Sham-DTG group, and Sham-tTA group according to the random number table method, 5 cases in each group. High performance
liquid chromatography (HPLC) was used to detect ATP and creatine phosphocreatine/ATP levels at 5 weeks after TCA. PPAR-a and its
mRNA expression of target genes were detected by reverse transcription-polymerase chain reaction (RT-PCR) at 8 weeks after TAC.
Left ventricular end-diastolic diameter (LVDd), LV posterior wall in diastole (LVPWd) and ejection fraction (EF) were measured by
transthoracic echocardiography. The ratio of heart weight with body weight and tibia length, and the ratio of lung weight with tibia
length (HW/BW, HW/TL, LW/TL) were measured. The cross-sectional area of cardiomyocytes and the degree of myocardial fibrosis
were detected by Masson Trichrome staining. The mRNA expression of brain natriuretic peptide (BNP), type I collagen al (Collal) and
type Il collagen a1 (Col3al) were detected by RT-PCR. The rate of palmitic acid oxidation and glucose oxidation were detected by iso-
lated heart perfusion experiment.Results 5 weeks after TAC, the ATP concentration [(13.33+0.83) nmol/mg vs. (9.56+1.05) nmol/mg]
and phosphocreatine/ATP levels [(2.21+0.13) vs. (1.66+0.09)] were significantly higher than those in the TAC-TA group. 8 weeks after
TAC, the PPAR-« [(0.64£0.05) vs. (1.00£0.04)], CPT1 [(0.56=0.06) vs. (1.00+£0.06)], FATP1 [(0.40+0.05) vs. (1.00£0.07)], CD36
[(0.76+0.15) vs. (1.00+0.20)] mRNA expression levels were significantly higher than those in the Sham group. The LVDDd [(4.41+0.07)
mm vs. (4.02+0.10) mm], LVPWd [(0.87+0.02) mm wvs. (0.74+0.01) mm], EF [(37.22+1.90)% vs. (64.91+2.34)% | of mice in the TAC
group were significantly weakened than those in the Sham group. The HB/BW [(6.26£0.18) vs. (7.21£0.29)], HW/TL [(8.80+0.27) vs.
(10.56+0.54)], LW/TL [(13.67+0.76) vs. (16.97+1.25)] of mice in the TAC-DTG group were significantly attenuated compared with TAC-
tTA group. Cross-sectional area of cardiomyocytes [(694.64+23.31) um’ vs. (766.90+20.98) wm’], the degree of myocardial fibrosis
[(4.25£0.99)% vs. (8.24+1.08)%] of mice in TAC-DTG group were significantly lower than those in the TAC-tTA group. mRNA expres-
sion levels of BNP [(5.29+1.02) vs. (9.33+1.42)], Collal [(2.76+0.19) vs. (4.40+0.33)], Col3al [(3.08+0.21) vs. (7.80+2.05)] in the TAC-
DTG group were significantly lower than those in TAC-tTA group. The acid oxidation rate [(0.52+0.06) pwmol/g vs. (0.28+0.03) pwmol/g]
was significantly faster than that in the TAC-tTA group, while the rate of glucose oxidation [(237.31£8.96) nmol/g vs. (267.16+14.93)
nmol/g] was significantly slower than that in the TAC-ITA group.Conclusion Activation of PPAR-« in the early stage of heart failure
can maintain its myocardial energy and reduce myocardial remodeling by regulating fatty acid oxidation (FAQ), which indicates that ac-
tivating PPAR-a can be an effective strategy for the treatment of heart failure.

Key words: Heart failure; Peroxisome proliferator-activated receptors; Fatty acid oxidation; Perfusion of isolated heart; Myo-

cardial function

fe A B AR LE O ) 520 (heart failure,, HF)
14 R rh ke B AR Y TR R AR h I TR 1) 4R
AR AR AL T D BEFIFRS ATP B 70% , HoAx 0 R34
Sk TN R R 1% 4804k, T AT R R ) AR AR A 5 W T A
FFLER 09 S8 A AE R BOM A5 T e 3000 ) 22 0
AR 0 IRt e AR R M, O HAEARORFEE |
WS A0 2 W SE A, AN S AR TR A Se AU IR

YR RE IR AL (FAO)™ o (E, H FI i ASTE X
PR 2 98 2 S BOHF & A R0 % R 0 38 1o M ML A
JETE AN R R

o S AL T AR 1 58 W U A7 1R (PPARs ) A& fic 14
PR A% A2 B S5 0L, I FR O LR R
R FAO BB J7 19 SC B &% S 9 7', PPAR %
PPAR-«, PPAR- B/HI PPAR-vy A =R 51, Hiep
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PPAR-o 750> UL A b i 2R3k, I3l i i s 42 v
e DX S B 11 198 5 R 1140 B Sy 0 R 18 4 i 7 T 8 L
Pie fb RN A SR DG R A i 263K AR IR R,
PPAR-o ik = 25 5 SO0H8 14 He 77 8 1 far O s ALK
PEA K AL IE D) BE B A%, 1X R B PPAR-o 230 4% TR
JyEB a0 BEE A . AR, PPAR-o (MH-
PPAR-a) i) 3cf B 21k 25 5 | B ot 5 A, U L2 76
PRI E R SR R BOO AUR I R A B R
W, S1ad 2% HF 5 PPAR K R

2018 4F 1 1 2 2020 4F 1 A, &A1l 5 5 4%
FE SRS | fiff FAE 1) 2 Sl ik 4 728 (TAC) F AR BB
778 B A 175 5 100 R RE SR HF 79 /)N BRBSE AR 4F 5%
PPAR-o (363K X HF 32 J 39 1) 52 i) S 40 25 HL A
1 #EE5H*®
1.1 NERER ¥ C57BL/6 BN BT VR B AR 7
W5 1 ZARIC A9 /N B PPAR-a ¢DNA W 3 [ %] pTet-
Splice (Invitrogen) ) Hind I {37 i , U1~ DNA f B I
FHFIFREST . it PCR % N BHE )G B H 25
#| C57BL/6 /NR LA A2 1Y Tg & (TRE-PPAR-a) ,
DIASAAE O 1 0 L) PPAR-o OIS o RN 4%
C57BL/6a-MHC-PU 3R 2 2 2030 - (1TA) 7N BRUAE
SFIBAPEXT R L e JE S AN BRE T TAC A,
INFU S I 2 (SN-480-7) X5 sh A TS A 4 45
A, TFE N 1.0% 1 5 S0 A LAZEH7 R IR 285
TR A2 2 ) [ A T B b — 2% 7-0 1R 224k 28 ik
TC 44 580 kRN 22 350 sl ik 22 1] 0448 1 B 3= sh ik, I
FH 28 541 e EZh KA BT 4 . 454005 , sk
EERIFHIA B o RTFARAAT RIRRAE  (EASS L.
¥ 20 2 C57BL/6 /N B 4% [l AL 25 5 3% v B AL 43
TAC-DTG 4 (17 TAC TR 1 W% B Kl /N B L TAC-
tTAZH (47 TAC FARAY (TA B3 PR B X HE/NERL)
Sham-DTG £ (5 F-A A XL FE R /INEL) . Sham-tTA 21
(B TF AR CTA B B P B PE X BE/NERL) , 241 5 .
AFFEHL 1A E] A 2018 4F 1 2 202041 H .
1.2 ZRBEOHE WA 1% 7RG E G , i
JH B %5 18~38 MHz £ 3k 1% Visual Sonics Vevo 2100
HEATRE 7R 0 Bl 2 BT o B 1 55 A A0 T v DA
2o U B AR AR I BT SRR I 43 ) e Ry e 0 E
/N R B . IFLS WLEL LVM B e vk
A2 O FEEF AR N AR (LVDd) (&7 5K LV J5 B
(LVPWd) K5t il 7385 (EF) .
1.3 RT-PCR fdi Jf] TRIzol MA.CrJE FF 4385 5 RNA
fd J Prime Script RT 1255 & X5 &0 RNA #4710 5% 5%
{#i FH SYBR Premix Ex Taq II (Tli RNaseH Plus) F1
Thermal Cycler Dice 5Z 2 48 #5171 12 55 B i % 5t
PCR(RT-PCR) . MR 45 %% s e iy [ 19 2R I8 7K P4

AL () IR IKEARIEAL . RT-PCR A9 519 751 1N
F1R,

=1 RT-PCRTH|HFEH]

JZ 151415 -GAACTCGCGTGTGATAAAGCC

PPAR-a
S 51#% 5 -GTGTCAGGCTCCCAGGTCTC

- E514) 5 -AGACAACAGTGAATGGTGAG
JZ 5195 -AGGAACTTCACAACCGTTGT

D36 EMm514) 5 -GAATCTGAAGAGACCTTACATTGTACC
S 5145 -CACTCCAATCCCAAGTAAGGCCAT

- EMBIH 5 -AGGCGAGACAAGGGAGAACA

S 51415 -GGAGATCCATGCCGCAGA

1.4 Western blotting # ] i F RIPA %4 fi# & 4k
D HLEE il i BCA 2 0k B I 5 125 2 0
JUURE i B 2 R . BR40 wg B A5 _EREZE Pl
RAYSE S8 KIS min, 76 5 %Tris- H 2 R
SDS- 58 14 4 Bk i BE e 1, 150 V HL K20 85 1 h i, %5
F R 2 PVDF I, H 5% BIR 0k = iR B 1 h
JE B VERR, T4 CT 54 —HiE i (1:1 000) 3
BRI . LA TBSTIETE =K, BHK S min, I PE5E K
&, TR TR 5 (1:2 000) 202 5 B/, 2L
TBST {5 3 K, 54K 10 min, B 5 408k B s il
HIECL Western blotting il iz 1) & ki fb 2% & 6 IF
F Image JHEATAGIN . (i FH A HTIRF PPAR-a, GAP-
DH K Lsh & Fhifa.

1.5 DA SEEBERENE KON AU
TWA T o KRB AR AT IR T
B SRIEH 10 mg R TR ZUIMA 0.6 N VKA 1Y
R (GE ), 29, IFAE 4 "CTF L 500 g 7250
10 min, _F 5 W DL S A AL B A1 = pH R 5.0~7.0,
10 min J5 ¥ B2 B0 B0 DABR 25 i SRR, 0 1
W T . BERRILER , ILRR , — B2 R 1 (ATP) ,
T BERRRR AT (ADP) FIERBERR AR 1T (AMP) SR H = 5508
AHEIEVEI E 43 HrHE N STR ODS-M C-18 (A4 .
1.6 BROMEER DL 1.0% 85 U A BRI/
SR, BT GO IR IR A TS 1Y Krebs-Henseleit 2% K
B S AT SR . B AR/ BRUC IEAE Lan-
gendorff #2037 “CHE 80 mmHg B9 1H € HE K
TIHATHEE . BETERCH Krebs-Henseleit 28 #hg , 3
T2 7E 1 mmol FLEE .5 mmol &2 HH . 1.2 mmol £
PR 3% 1 4F I3 2 AT 2.5 mmol 1Y 3 25 475 5
T, LL95% A S 5% — A ALk (pH R 7.4) P-4
& A [U-"C I B[ 9, 10-"H VA BR g 1Y 3 v
KT IR E 1 20 min, 38 35430 DA [ U-"C ] 28 4
FL9, 10-H K IR e f WUAR CO, FPH,0 SR E
A B S AL R R ) S A
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1.7 SitZFAHiE  RIUSPSS 17.034 5785300, W
MR BRI REE, L5« s 2R, R G50 T
WAL A . X BRI ) 05 B 22 A1 EL 38R FH one-way
ANOVA 53H7 , X 224~ B 8] 5 10 Z2 21 A i A 7 J 4 )
H ANOVA M. P<0.05 %R EFA/ G Fm L.

2 #£R

2.1 PPAR-aRIEXENEARTATE HF O AEIhEER

BOm N T E PPAR-o S 75 BE WS IR T 77 48 £ far
HF .0 IE T BE B RS, 76 10 JE W X (TA B 3L IR
/NEUFI PPAR-ae DTG /NERIEAT TACFAR . 7E 12 JAl#%
i, 2V (DOX)AFE BN R AR . FRATIEAS
T TACARJE 0.4.6 F18 JHIF TAC LM JF 1 PPAR-o 55
RN R, B BTEP IR R, TACTF ARG
PPAR-o Z2 ik FIFRARAE PPAR-o RUFE KK (TG) /N EL AP
S R SE 0.4.6.8 843514 (1.00+0.03) . (0.90+
0.08) .(0.66+0.09) . (0.58+0.05) ], TAC FARJ5 8 J,
DTG /N H PPAR-o SCHAE L 1Y mRNA 635 i T
o (TAFIDTG/INRTE TAC TR 55 8 J (e A
1£1(98.7/2.9 mmHg [t 95.8/3.0 mmHg) . #7051 K]
AT, STA/NRAI L, TAC /S 8 &, DTG /NEUHY
LVIZEhRerS 28] T B E R 8 . A kimdifs
PPAR-o [ 23R T BH B8589 . XS5 R fE R
A G f HLF 3] ] PPAR-oc (8 84005 AT 24038 O JDE e 4 7 5
WALV 5K, 2 .3K3 K1,

F2 TACARJG 8 JEIF TACZH 5 Sham #H /)N FL PPAR-o
T HAEEIE R A mRNA 2618 7KF e /7 + s

215 % PPAR-a CPTI1 FATP1 CD36
Sham#l 10 1.00:0.04 1.00+0.06 1.00+0.07 1.00+0.20
TACH] 10 0.64+0.05 0.56+0.06 0.40+0.05 0.76+0.15
2 17.34 16.32 2233 3.05
Pl 0.007 0.004 0.001 0.007

VE : PPAR-o Aol S AL A S PG 52 (-, CPTT A P BB
FEARBE L RS W 1, FATP1 WIS IR S5 A 1.

R il
Sham 8 J#]

i

TACS i @

3 4 5 6

D | T —————— . ——

! r----ﬂ-ﬂ- ®

H 1—B- LB 1 (B-actin) ; 2—i 58 1k 400 A 18 Bt 90 9 475 A2
-0 (PPAR-a) ; 3—#8 i) B ik i %8 (TAC) RJi5 s 4—TAC AR5 4 )i ;
5—TAC ARG 68 ;6—TAC ARG 8 A
Bl 1 PPAR-o (¥ 03E e 1 8 67 i O o S0 v 18O JIE ) i PR «
AN PPAR-a I 5 B 4 TAC TR PPAR-o [ 335 5 1 ] 5C R

R3 TACAKJF 8JH TACHL S Sham 41/NR LVDd .LVPWd

EF K- #/x « 5

20 31 Bi%  LVDd/mm  LVPWd/mm EF/%
Sham 2] 10

RIG 44 4.00+0.08 0.80+0.03 63.00+1.76

AR5 6JH 4.02+0.10 0.80+0.04 62.12+2.64"

ENERYG 4.02+0.10 0.74+0.017%  64.91£2.34"%
TACH] 10

AR5 4)H 4.06+0.08 0.91+0.04 50.55+1.76

AR5 64 4.28+0.08"  0.88+0.03"  43.96+2.05"

A5 8 JH 4.41£0.07"%  0.87£0.02"  37.22+1.90"%
ARSI (HF 250 1.000 1.000 1.000
] F, P18 58.56,<0.001 95.01,<0.001 566.48,<0.001
mHE] F, PAE 44.87,<0.001 25.12,<0.001 104.41,<0.001
ZHF,PE 35.19,<0.001  6.04,0.005  184.01,<0.001

HLVDd N 220 PSRRI A4S, LVPWd I &F 5K LV J5 B EF
B AT
O5ARE 4 WA, P<0.05, @556 WAL, P<0.05,

2.2 PPAR-oBFRIEXIE N T HF D EEEH)
#M  TACTFAJE 8JH, 5 (TAOHEA L, DTG /MR
4 O I JB e 5 A B o 22 BRI 5 e 5 R K
Z AR KBRS . 7E DTG Ok fili T i 5 {4
i Z LA s 55 (% 4) , R W15 S PPAR-a 36
IR ALY R A e IS RO 1 A HE
A DTG /N B TAC 375 5 100 UL 20 it 468 v A
38T ek 2 S AL 2R K B a2 (3R 5 TR 2A Al
2B) . A TR PPAR-o ik X O LET AL VR T
% FH Masson Trichrome 4% {0, 338 o LV ] 5 (2 40
2o MR WL ZE DTG /NER Y, TAC 15 S 10 ILEF 4
A R /b (325 181 2C) , [ 23 B 21 A AH G BRI
) mRNA 2235 , W2Z 5] PPAR-o 63k I 08055 1
TAC S TR I ol (Collal ) A Col3al mRNA 7K
Vo PPAR-o HYERIA M EGE T B BRI MR FIC AN R
BN (F6) o BRI , X Lo 2k J R )
far HF 3 [6] 1) PPAR-o 19 3 35 AT BF I8 9k 55 0 O i 9

*4 TCARJE8JHTA LS DTG 4H/NE HB/BW . HW/TL .
LW/TLIKY L B/x + s

4151 Bi%  HB/BW HW/TL LW/LT
Sham-tTAZ]l 5 4.2320.07 4.33+0.54 7.22+0.22
Sham-DTG# 5  4.1220.09 4.88+0.17 7.2620.22
TAC-tTA 2] 5 721£029"% 10.56+0.54"% 16.97+1.25"%
TAC-DTG4L 5 6.26:0.187%% 8.80+0.27"%% 13.67+0.76"%%
FAE 360.37 267.87 210.65
PAH <0.001 <0.001 <0.001

T HB/BW Ay O IS /A ST A, HW/TL O I e/ B K
LW/TL 2y i ot i A

D5 Sham-1TA 4 IL %, P<0.05. @5 Sham-DTG £ L %5 , P<
0.05. @5 TACATA 41 H#¢, P<0.05,
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R5 TCAARJG8JEITAH S DTG 4/ Bty LA RS AR i A
U UEF AL R B K L3 + s

415 Bl AR R O LA AR %

Sham-tTA 2 5 377.62+16.32 0.87+0.29
Sham-DTG4l 5 400.93+9.32 0.9620.44
TAC-ITA £ 5 766.90+20.9802 8.24+1.08"%
TAC-DTG 41 5 694.64+23.3172% 4.25+0.9972%
FAE 595.96 100.08
PE <0.001 <0.001

1 : (D5 Sham-tTA 2 4%, P<0.05, @5 Sham-DTG 4 145, P<
0.05. 35 TAC-tTA 20 He 45, P<0.05.,

&6 TCAARJGSHTAH S DTG4 /N BNP . Collal .
Col3al mRNA /K¥ & /x + s

2H 51 %  BNPmRNA  Collal mRNA Col3al mRNA
Sham-tTA4] 5 1.02:0.11 0.98+0.04 1.29+0.06
Sham-DTGZ] 5  1.28+0.09 0.88+0.09 1.29+0.09
TAC-TAZH 5 9.33:1.42"%  4.40+033"%  7.80+2.05"%
TAC-DTGZ 5 5.29+1.02"%% 276+0.19"2% 3.08+0.21"%%
FAH 100.00 363.97 4431
P{E <0.001 <0.001 <0.001

H:BNP AR, Collal Jly T B aul, Col3al A MAYHE R al o
D5 Sham-tTA 41 . %¢ , P<0.05. @5 Sham-DTG 41 H. % , P<
0.05. @5 TAC-ITA 4 48, P<0.05,

JFekE T HF A ERE

2.3 PPAR-a XD BEFAO RO ALBEERI MM F
— P HILPPAR-a KI5 T IR W) A HIZR AL JULRE
Bk, TACFEARIGS A, X0 USRI T
HPLC 3471, LU %E i PPAR-o 323K 5 R 6 5 BERE 2
A AR L . 5 TA BRI RN, A
PPAR-a i S AEH 9 DTG /N U7E TAC 15 S HEF
HATP Wk B2 AN IR LR 5 ATP L3R I 3 42 & (3R
7)o ARk A WE E T BF AT AR AR TAC O BE H
PPAR-o A X IR R A 52 . Rt , 5
tTA FAEEILIR/INEUMT G, DTG /N LY FAO ik 2 i
R, [ a A AR A A AR BEAR . TACF ARG
8 Jil , P L1 FAO I % W S AL 947 BT RGBS

RT TCARJGS5HTAL S DTG 4/ ATP BERR NLAR/
ATP /K- Lg% + s

215 %5 ATP/(nmol/mg) WL LER/ATP
Sham-tTA 41 5 19.12+1.14 2.340.17
Sham-DTG 41 5 20.22+0.88 2.31+0.09
TAC-TA 4] 5 9.56+1.0572 1.66+0.0972
TAC-DTG 4 5 13.33+0.8372% 2.21+0.13029
Fii 129.33 32.35
PE <0.001 <0.001

e ATP R = 8RR -
D5 Sham—tTA 4 [ #¢ , P<0.05, @5 Sham-DTG 4 L4 , P<
0.05. @5 TAC-tTA 4 H#% , P<0.05.

{TA ZHAH L, DTG ZH 1% FAO L 35 88 (F8) . 45
TR HF B8] ) PPAR-o 5934015 0T 385 HEF O )
AARTE A R 58 FAO ks O LA & .

#8 TCARJG 8JEITA LS DTG 4/ s e A AL 3R |
e AL ROK O e x +

il P FERRR AL A Bl b R/
(pmol/g) (nmol/g)
Sham-TA 41 5 0.55+0.06 674.63+28.36
Sham-DTG 4 5 0.7620.04" 529.85+26.87"
TAC-tTA 21 5 0.28+0.03"2 267.16+14.937%
TAC-DTG 4 5 0.52+0.062% 237.31+8.96"%%
il 79.231 486.248
P <0.001 <0.001

1 : D5 Sham-tTA 41 H %L, P<0.05. @5 Sham-DTG 4H b5, P<
0.05, 35 TAC-TA 41 Fe# , P<0.05,

3 iFig

FEATIFFE T FRATT 8 A 15 T TR 2 L PR /)N R TR
AL T PPAR-a 23 3R IK7E HF #F J& 152 A , & 3L HF
18] PPAR-o B ST6 D855 T 0 JUE ) R o A% R HF 3F
J'& S B0 T I A 98 , HE 8] PPAR-o A5 1k
A T FAO FLO LAY RE & .

Bk i i 0 RS A1, v I e 5 = sl BRI A 75 5 |
A 1) 7 7R A7 A AT 2 o 3 ) i DL R R AR
AR IE T, FAO 2 ATP 77 A= v K3 43 Bk IS 40 1 o
PSS MR, B B IE B FAO B8 A 8 T 48 280 4R
b, DRy A 2 W AL PO L L FAO &y, 6 T4 6
(1) ATP, JIF 35 S8 SE D 119%~12% , SR 1T FAO 2E 72
[ =T TR L Y L 7 W AL A A ) R R IR
215 %  WMEVEACEME HF [ JCAME2PE AL JE 1 HF Y
TR T SO6 ) AR A A AR . AR g R
B 76 BB R Lo I H 8 FAO AT L ZE 3R HE % i g TG
F 4k HE, AT JEE HE 39 8] i PPAR-o 3 3R I T5 T 51
AL FAO 4 B 385 AT 24 O IE D) RE AL O LBE

PPAR-a 2451 2 5 FAO (1) 3L K 36 ik 4% 5%
A, SO JIE RS 0 ) A S B 750 R R
168 St 8 HF 18], PPAR-o 2635 K E 2[4 . ]
i, FH PPAR-o S h B35 DL 4% 3R 77 7T i 35 2l 3 &
J1H8 G HE H A 22 28 I8 RORLC I T g (X
PPAR-o % 56 Rl /N BRI 5T 2R B, 38 58 19 FAO X0
WA Y Uk, FRATE A 1 .0 ) %28 (FAO
W) i T PPAR-o 23 X600 I 7 A B 52
PPAR-a, PPAR-B Il PPAR-vy iX =“> PPAR V. %! B
AL DI RE , IF B AEEAR BAE A . IR, 3RAT)
I T REFRIKRGE, MR H Ay %
KA /N U B ) PPAR-ace

i FHAS € 19 PPAR-a 383 7] WY-14643 X K B
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JE 78 G g 0 UE AT A A 5T 3 B, B RO U P A
PPAR-o 1% &/ E P FE O NEDIRE™ . EARDF S
W, 76 HF BEJR [ BE, PPAR-o B30 A A T 4k 45 0
WLAY FAO Fl i3 REB R R A3, I TTRAIS T 45 40 b
B , DTG /)N BRH 25 114 BB 1t BB 05O s 4
FUHF [ F . X 2e g5 BRI A6 HF (14 3F J B Bt
(R YU BL) PPAR-o 12 VRIS 1L 1T LR FRO L
1 FAO Ffg 2, T % IE K HEF 1 2 g B AT B
YEH .

B AZ VA BEL U 77 4% 31 52 A] LAt 2 B 3 HF U Y
ZeEDIRE AT , - ELiA nl BEXF O e 7= A (el A
PERIT S PR A 2 0] R 2R YT HF B E 1A
R RS o FEIG RIS o, PPAR- o 38 801 571 DL Ay
2% bR S Wk ok R R AL B AE T B A T
R B RO I S A XU (LG HF B4 XU V2 A
MY FRATAE /NP I E SR 45 R R, PPAR-a
B8 B TG, R AE I 2 5 5 PPAR-o 63K, T BB
X} HF A BRAEH

g5 L RT IR AR IE & BRAE L J7 5 v 3 [R]
PPAR-o 1T L3 33 9877 FAO 455 W0 ILAE &, It
Vo 2 B 0 A O g R 0l 4O U E 9, PR B AR R
PEHF B b R0 WL R A% a8 7 0 3 81
E RE YL B B AE BB B TS PPAR-oo, 3F 1M1 9
1% FAO AT 20Y7T HF A 805K 0

(AR 3CIE] 2 WA 1] 4-2)
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