[ BRO MR 2R a5 2011 4E 5 A48 38 %% 3 Int J Cardiovasc Dis, May 2011, Vol. 38,No. 3

UL B AR A= ¥ K A2 N PGC-1a 00 4E F
T &R BTREK

[HE] BHHEBECBEXEREDRAELFEONER. CHRBFRELL.
SEREDEERHTHEAR BB E OSBRI LK DNA L4 X BEhRES
SRGHARL AL, TENDEREADN R EZTRBLER T (PGC-lo) ELBEKRED K
AV EETFOHR,PCCla 5L TFEEAERTA T A(TIam) ¥R T LHR S HF R
FHEER, L THREAREZA T oI A DBEREADRETHR . FTRIEE T B
RS EMEE MR ENELIKR, PGCla X EA R RB IR AE X3, FHY KA
SPFRHE A, PGCla EEABREDERTHOFTCAETHAAZEZ T CARBFRK

.« 149 .

WERLGITETRE,

[XBAY ZE4AHBERT;PCC-la; s ERM; S RB

DOI:10. 3969/j. issn. 1673-6583. 2011. 03. 007

A J7 3 98 BE B2 VLR A L S 7E 5+ 4F B R Bk 4R
L EXTREE AR MR F A EA A, EF
K4 FHEYF R R &R SRR A W) K A BB 5T 2
BET ML, A SOXF E SN R 4 R X0 LSRR i AR
W & A Rk S AL W i A 2GBTS 2 AR y B EOE
F (PGO)-1o 1EH o & ¥ By .0 AE A BIF 53 3 8
GE Y
1 ZREEMRE
1.1 ZX

LML A W) R A TR A8 SRR A A /Y A K N 43
. IEH B SRARA W) & A A AUA BT %5 g
MEAMERME A, T H %R ZEZ%HK K DNA
(mtDNA) & i 1 &b (K b & 5 43 2L A9 B A .
B3 ER RERSH AN A R E A
SUEREENHXFEIFERBGEEY K E. XT
SRR AW & A B B A2 R B0 LR & L 0 T R
SRR R, ER R LRAR LY KA B
PR EALSE R E X,
1.2 ZE#HmA

RIS LRBLAEE B FE 0 M N B . 40 M %
R 5 5 RNA(mRNASs) 78 40 Jfd 57 A #
BEAT AR B, X SL R (2R B A 1) 5 57 ZORE 14 0%
WES. EFFHENP T, XEEH LR

W H HREARB¥ESE (30873398)
YEH BAL:071000 R E , MRS 252 BE Be .0 WA}
WIEVEH . W FH I ,Email: cxb252@yahoo. com. cn

B, B AMEE G B A LBLRSNE ., SMNER B
58 UG » — LEH MK SRR BB 1 N IR BB E 1] B A
LRBLIARE R, B S, 3% oA R 4T B A KT, B4R
MAEANHEAERITE. A, BEELPIARAE
HAE AN NRumi S 55 M 2E AR T 5N
BERSRFRE. HAMPLH 6 R T LBK PN R &
N R BE B A R R T R R IE B 36 RN 4G B
SN L
1.3 ®eE55%4

G 50 ERBLIARE G 52, IR LR
RAEYERETRNIAMBEHHIERE. 735
FiEEE GTP BRER, # ¥ I RE Lk ER
FRBIIASHEE 1 M OPAL jJ a3, MRS H
RiEEE 1M 2(Minl,2) #4§| . Mins 7.0 JLF&
B RERE, XMRBENERMETESF
BENEFU R T GBI X 45, MIn2 38 il ¥4k
LA B TR AL 40 M I L OB IR RE S RE , R R
HARRELBARBIR ZREVFH T RESR
FEEAR, 52 %, OPA1 N2 5 Ik & 8.
Mins MI&RIA G HE R 1 WRESAKEHRIEZ
e MR R & B R EMARD . R, X
EOEFHEAERSHRZBIER.
2 PGC-lo B OER
2.1 ZBEKREZAT A

mtDNA %% 551 &2 1 i 40 o A% g B9 1 SRR
Rk HEF A(Tifam) 53, OERFA K Tfam Hk
32 mtDNA KB, WK 45 DR 32 461, O WLIE &



+ 150 - ] B0 ML A 2 35 2011 4 5 46 38 %45 3

Int J Cardiovasc Dis, May 2011, Vol. 38,No. 3

DA B AT RO LR . AN B R B R R H T
B1 #1 B2 BN E A 5 AW L RLK RNA K& 5
M Tfam [ B, BB % 3 #% #5578 31 + mtDNA #%
F. REBRABRFrRrtE, 5L DNA %
A EFFET RS EBER L (OXPHOS) & A&
TWHMZ 5 mDNA R B LR R EHE G 37
F.RANEBESESHANSE. XEXFARE
OXBOX/REBOX, Mt, Sp1 #1 # #F % B F (NRF)
P,
2.2 WA AT

MR B F 1 f 2(NRF1,2) 518 £ 40k
A 5 R 1Y B Si 4 1 2 VIR O 5 3 e b 1 3k R 7 o
HILFEFEBBMARY TS . RIS A O WL
& F LR R & B 3, X — i 72 & A 7 NRF1
FRRBEZEBRT NRF1 720 L& R A 4 Y &
AFRER. Tiam 331 F8& NRF1 5 NRF2 [
TR R AT (58 48 00 44 A= ) & AE v b A 0 4 i
HEEZ B R AR AT RE. A A S EE W%
KB I Z NRFs J#¥# . Hn, 5B %z &AM
S B P 32 B 32 2 Ak W A B ) O 2 Ak
HF «(PPARQ) JE#,
2.3 PGC-1a

PGC-1a DNA & H DNA 48R 1, 50
fF Tfam #3538 F /9 NRFs ZEN MR E 57 HF
HHEAER, M E 2" . PGC-1o it A 1 #35
T NRF1 #l NRF2 3 H Rk, flE OB R4 Y R A&
MIFH KA, PGC-la ERA R ARSI AR
hERFERE, WO MW AR BT L, WA L.
BFHEF & BRI, PGC-lo STEER B3 8%
REERREMHAHETHIARESEST. A% PGC-
lo RN Y R ERREEY R AN FERAEEF
IR AW R . WL H PGC-1a BRI R A
BELES T T R B T 41 NRFs il Tfam 93
U8R, 5§ NRFs 8% Tfam A A, PGC-1a B9 7K
5.0 LA B B LA L RE T A 2%, R B PGC-1a 1E
RELP ARG EPEEEERA ., ERILBLT
AERFRDNROE, DR REY RERBERE
A PGC-1la WRBE Bk KIER. /RO
S PGC-1o i E R KR BRI A R, F Y
AL UL M & AN EFHAEDRFEFON
PGC-la i ER X B LR LR AR FRIRHY, 7]
B PR GBI A W R A2 A SR B R A b 1A 5 78 AR R
FL, 00 PGC- 1o IR R B I B T RE K EZ M

B, (EAE A ZeobL AR 8 45 4 B 3R DR B0 LAY &
AU S B SR AR FE /N BRC L4 B o5 4R B9 E R
Fb B CRLAF B 29 45 90 AR 1K 40 M R (R R (2 4%
~T70) s BRI B B AT 7T 38 0 # 2x LA LR &F 4 A
FURARAHY 5 DT 5 00 U A4 Wi 4 Th RE 8L 55 . R Ik, 7E
JAE o I A AE — T 0 B OB AR & B AR AL
DARHFRER P15 LR A 4y R B L Bl fE 2. B4
PGC-1o #R K Y /N B, Al AT 7E -0 JIE 3 B8 R 7% 7 T
UK Ak 22 50 18 AN BB 2, 35 4/ RO I A
- #8783 F 1E 5 B SohL R (R AR g o) (H X
ANRAZ PRI BN J) i 3, S B TR 2 fERE O T
T8 I BRRE IR N, $2 78 76 PGC-1a B9 3K T B AT
RETEL N ER AR P REEEER ., HE, LBk
TRFR A B0 00 2 35 3R B A Hofh 2R 1R AR ) R AR 45
LI FETE .

PGC-1o B2 H M A I H B = AHKE H 4H
MRGBRRZ—, XS EAEH EEZHREII6E.
M PGC-1-H 63 808 H F M R B R , PGC-1q
AR RAEE & GO ik i A 2L n 0 LR8I
B, dREMRER PGC-1a M B RIEHRKWEY
RERABROL, Ko PGCB EFMREBE RS 5 iE
AHEBR A ALY, OAEH PGC1B KB BB 4TS
P, 12 i 194 35k TR 3% 36 ot o 0 R AR B 43 SRR AR
SET X ZEB T BB R . SR,
- HA PGC-1a Xt R AR 45 14 a0z 3l YLK =X 58
VAN R Y PGC-18 7T BB TE LR AL (K AE ) K A
A B R .

2.4 PGC-lq #9 3 toie b,

BT NRFs,PGC-1o if 7] V5 FH T 04 i 0% He At
¥ F 1 PPARs, R BRCR W R R
E MM EZ AR EZIK(ERR) o« fl Y. ERR o fl
YR BSL AR ZEREN T -ESS5ERER
BRI ATP SORE A I 5% iz 7 D 7 B & 2 0
BIWTE 72 . ERRY WIHRE S B T /ARD 1298
S %L EE BRI MIESR, £ ERRq 2
AW RE B E N MR TR E DY, 52X,
ERRy Mtk B RE & OB RESS
ALY R A B EE R R B R, R W] ERRy 7] 8
FE/N R AR R A AR AR R AR B BR R B B Ak R
REER

PPAR #% 5% [ F F G 1 SRR SN g B B ¥ i
MENFAO) IR EARSTHEEEAG. T
A PPAR 7E.L L #R R ik, H o PPARa 1 B/5 2



] B o B A% A5 2011 4F 5 H % 38 85 3 3

Int J Cardiovasc Dis,May 2011, Vol. 38,No. 3 e 151 -

OEFHEETRE, PPARe 455 M EBEE X 2k
(RXR), R(F) —RIK B/0, 25 TH. %52 EAM
FAO & [ i # , PPAR/RXR & 4 14 5 1
E T 1A 3, 5 4 T A B A 6 Y 2 K I I R X
HAB =Y. 0 WUL4IHRTE T PPARG 1 PPARB/S
BLik BT, FAO 2158 1Y, (H 2 58 T PPARY Bt (KB
KEAHM, X5 PPAR ZE L LA R B K —
24, PGC-1a 5 PPARa [ 8 35 & ki & FAO
filf F % 32 T A R Rk, T FAO 38 B 16 1 3% n
AP F) SR 2 ) R A
3 4iE

LR FORNEBREEZEXREENIEM.
SR RS BB D IR R R EY R AESFHL
NE, RAFERMAHERARE B2, Lk
HEYRERTET ZMER, XS RZER% D
B, RELBAEEYERANERDAEF—H%
HHEF PGCloa ELRBAM KT RETIEM. ER
BEZ M PGC-1o 5 FRIBAIE A T B2 O IET) 6B
B R PR - SRR ZHROEBERBT
R, AT 02 5 W 45 393 0 T 0B W R 4 . PGC-1la 7E
SR W A R B B HR O AR B AT RO R T
R EE AL J7 3298 1 B IA T R

& % X #

[1] Baker MJ, Frazier AE, Gulbis JM, et al. Mitochondrial protein-
import machinery: correlating structure with function[J].
Trends Cell Biol, 2007, 17(9): 456-464.

[27] Hood DA, Adhihetty PJ, Colavecchia M, et al. Mitochondrial
biogenesis and the role of the protein import pathway[]].
Med Sci Sports Exerc, 2003, 35(1) ; 86-94.

[37] Bach D, Pich S, Soriano FX, et al. Mitofusin-2 determines
mitochondrial network architecture and mitochondrial
metabolism. A novel regulatory mechanism altered in obesity
[J]. J Biol Chem, 2003, 278(19) ; 17190-17197.

[47] Soriano FX, Liesa M, Bach D, et al.

mitochondrial regulatory pathway defined by peroxisome

Evidence for a

proliferator activated receptor-gamma coactivator-1 alpha,

estrogen-related receptor-alpha, and mitofusin-2 [ J J.
Diabetes, 2006, 55(6): 1783-1791.

[5] Garnier A, Fortin D, Zoll J, et al. Coordinated changes in
mitochondrial function and biogenesis in healthy and diseased
human skeletal muscle[J]. FASEB J, 2005, 19(1) ; 43-52.

[67] Hansson A, Hance N, Dufour E, et al. A switch in metabolism
precedes increased mitochondrial biogenesis in respiratory
chain-deficient mouse hearts[J]. Proc Natl Acad Sci USA,
2004,101(9) :3136-3141.

[ 7] Falkenberg M, Gaspari M, Rantanen A, et al. Mitochondrial

[8]

[91

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

transcription factors B1 and B2 activate transcription of
human mtDNA[J]. Nat Genet, 2002, 31(3): 289-294.
Garesse R, Vallejo CG. Animal mitochondrial biogenesis and
function: a regulatory cross-talk between two genomes[]J].
Gene, 2001, 263(1-3) . 1-16.

Kelly DP, Scarpulla RC. Transcriptional regulatory circuits
controlling mitochondrial biogenesis and function[J]. Genes
Dev, 2004, 18(4): 357-368.

Finck BN, Kelly DP. Peroxisome proliferator-activated receptor
gamma coactivator-1 (PGC-1) regulatory cascade in cardiac
physiology and disease [ J]. Circulation, 2007, 115(19):
2540-2548.

Wu ZD, Puigserver P, Andersson U, et al. Mechanisms
controlling mitochondrial biogenesis and respiration through
the thermogenic coactivator PGC-1[J]. Cell, 1999, 98(1);
115-124.

Garnier A, Fortin D, Delomenie C, et al. Depressed
mitochondrial transcription factors and oxidative capacity in
rat failing cardiac and skeletal muscles[J]. J Physiol, 2003,
551(Pt 2): 491-501.

Lehman JJ, Barger PM, Kovacs A, et al. Peroxisome proliferator-
activated receptor gamma coactivator-1 promotes cardiac
mitochondrial biogenesis[J]. J Clin Invest, 2000, 106(7):
847-856.

Russell LK, Mansfield CM, Lehman JJ, et al. Cardiac-specific
coactivator peroxisome

induction of the transcriptional

proliferator-activated receptor gamma coactivator-lalpha

promotes  mitochondrial biogenesis and reversible
cardiomyopathy in a developmental stage-dependent manner
[J]. Circ Res, 2004, 94(4): 525-533.

Leone TC, Lehman JJ, Finck BN, et al. PGC-1alpha

deficiency causes multi-system energy metabolic
derangements: muscle dysfunction, abnormal weight control
and hepatic steatosis[J]. PLoS Biol, 2005, 3(4); e101.
Arany Z, He H, Lin J, et al. Transcriptional coactivator
PGC-1 alpha controls the energy state and contractile
function of cardiac muscle [ J]. Cell Metab, 2005,
1(4) . 259-271.

Arany Z, Novikov M, Chin S, et al. Transverse aortic
constriction leads to accelerated heart failure in mice lacking
PPAR-gamma coactivator lalpha[J]. Proc Natl Acad Sci
USA, 2006, 103(26) :10086-10091.

St-Pierre J, Lin J, Krauss S, et al. Bioenergetic analysis of
peroxisome proliferator-activated
coactivators lalpha and 1beta (PGC-1alpha and PGC-1beta)

J Biol Chem, 2003, 278 (29):

receptor gamma
in muscle cells [J].
26597-26603.

Lelliott CJ, Medina-Gomez G, Petrovic N, et al. Ablation of
PGC-1beta results in defective mitochondrial activity,
thermogenesis, hepatic function, and cardiac performance

[J]. PLoS Biol, 2006, 4(11): e369.
(F# % 158 ®)



[13]

[14]

[15]

[16]

158 5] 0 ML 45905 2 7 2011 4E 5 H 45 38 %45 31 Int J Cardiovasc Dis,May 2011, Vol. 38,No. 3

the assessment of the probability for venous thrombosis
recurrence after the completion of anticoagulatory therapy
with warfarin[J]. Klin Med(Mosk) , 2006,84(12) ;:51-53.
Hinterhuber G, Bohler K, Kittler H, et al. Extended
monitoring of hemostatic activation after varicose vein
surgery under general anesthesia[ J]. Dermatol Surg, 2006,
32(5) :632-639.

Fleisher LA, Beckman JA, Brown KA, et al. ACC/AHA
2007 Guidelines on Perioperative Cardiovascular Evaluation
and Care for Noncardiac Surgery[J]. ] Am Coll Cardiol,
2007,50(17) :1707-1732.

Poldermans D, Bax JJ, Boersma E, et al . Guidelines for pre-
operative cardiac risk assessment and perioperative cardiac
management in non-cardiac surgery[J]. Eur Heart J, 2009,
30(22) :2769-2812.

Newsome LT, Weller RS, Gerancher JC, et al. Coronary
artery stents; II. Perioperative considerations and management[ J].
Anesth Analg,2008,107(2) :570-590.

Kertai MD, Klein J, Bax JJ, et al. Predicting perioperative
cardiac risk[J]. Prog Cardiovasc Dis, 2005, 47(4) ;240-257.

Yazici M, Demircan S, Aygul E, et al. Effect of sedation on

soluble p-selectin levels, coagulation and myocardial damage
following a coronary intervention[J]. Int J Clin Pract, 2006,
60(5) :526-532.

[19] Spahn DR, Rossaint R. Coagulopathy and blood component

transfusion in trauma[J]. Br J Anaesth, 2005, 95 (2):
130-139.

[20]  BreA, BB, ol o 50 0 R 3 i o S i (). o [ 4

Fe7,1999,12(4) ; 269-272.

[21] Kasper SM, Giesecke T, Limpers P, et al. Failure of

autologous fresh frozen plasma to reduce blood loss and
transfusion requirements in coronary artery bypass surgery

[J]. Anesthesiology, 2001,95(1) :81-86.

[22] Sk fiF,5 WE, 5K R, 4F. rPBE R A5 A O W R X

1 Yy B R W LT, [ B IR 2 5 SR A 3K 2006 5,27 (2) »
92-95.

[23] & #,ok@ue. AR bRk xh &% 8% A R 5 i 2 Ak /Y 5

[T, H AR Rk EE 2 24 5, 2006,26(1) :35-38.
Ok #%:2011-01-07 4= :2011-03-28)
(BEXHE £/

(E#% 151 )

[20]

[21]

[22]

[23]

Meirhaeghe A, Crowley V, Lenaghan C, et al. Characterization of
the human, mouse and rat PGC1 beta ( peroxisome-
proliferator-activated receptor-gamma co-activator 1 beta)
gene in vitro and in vivo[ J]. Biochem J, 2003, 373(Pt 1) .
155-165.

Dufour CR, Wilson BJ, Huss JM, et al. Genome-wide
orchestration of cardiac functions by the orphan nuclear
receptors ERRalpha and gamma [ J]. Cell Metab, 2007,
5(5): 345-356.

Huss JM, Imahashi K, Dufour CR, et al. The nuclear receptor

ERRalpha is required for the bioenergetic and functional

adaptation to cardiac pressure overload [ J]. Cell Metab,
2007, 6(1):25-37.
Alaynick WA, Kondo RP, Xie W, et al. ERRgamma directs

and maintains the transition to oxidative metabolism in the
postnatal heart[J]. Cell Metab, 2007, 6(1) ;13-24.

[24] Gilde AJ, van der Lee KA, Willemsen PH, et al. Peroxisome
proliferator-activated receptor (PPAR) alpha and PPARbeta/

delta, but not PPARgamma, modulate the expression of
genes involved in cardiac lipid metabolism [J]. Circ Res,

2003, 92(5): 518-524.

[25] Vega RB, Huss JM, Kelly DP. The coactivator PGC-1 cooperates

with peroxisome proliferator-activated receptor alpha in
transcriptional ~ control of nuclear genes encoding
mitochondrial fatty acid oxidation enzymes[J]. Mol Cell Biol,
2000, 20(5):1868-1876.

Ok #%:2010-12-21  #-91:2011-01-20)

(AXHE BT

X TFREIRATER

FEEIRE T E T g SCHRZR 51 A R B 52 1T 32 A B SR BRSO R S R R SR A . — BRI

S 3~5 A KR, IR B B, X R M3 7 B2 B MeSH #05E E
(http://www. ncbi. nlm. nih. gov) B R, KA SCFE L ] 2 R E E 22 R =B 5 B R T4 iF(E 2% £
FERFINRY. B RBEFEN B2 R EEZM AL, %R EBHE S EREIE S H . RgER R

A3 CH p TR o 0 ZE B T AR S S 8 1) A L (B HE P DL TR R



