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Regulation of mitochondrial biogenesis in skeletal muscle
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To elucidate the mechanism underlying the increase in skeletal muscle
mitochondria, we investigated the effects of two factors: local factors such as muscle contraction
activity and systemic factors such as sympathetic nerve activity. First, we injected norepinephrine
into rats and measured sympathetic nerve activity and mitochondria-related proteins. The results
showed that the increase in sympathetic nerve activity had no or extremely weak effect on
mitochondrial increase in skeletal muscle. Furthermore, it was also revealed that propranolol did
not inhibit the increase in mitochondria caused by exercise. Based on these results, it is
considered that the contraction activity of skeletal muscle is important for the increase in
skeletal muscle mitochondria, while the involvement of systemic factors is minimal.
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VT —ILNFEL, TON, PGC-la-b BLO ¢ OFBUITEEBIRE DEELZ T, T OHEMN
IZB27T R U U BRGNS ARE 5 LTV 5 ATREME N S S 41TV 5 (Tadaishi et al.,2011)
DX ITAEARIE N K o TERH OIS E LD AfREEN R SN TS~ T, L
—= U SN XD H RO DN TE, HL 0 BERMEDFRIENSH D Z EARO LTS, B
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Wistar SRHEVET > BT Img/kg D/ V= X7 U & EIENIZTES L 30 4071%, 6 BjfE#, 18
IRFfEI 2 (AR RE R MRS & HERE 4 KO B —SAM 2650 L7=. 1S 30 oo %> 7 i3 B
TZUUBMMERHLTWAZ L 2MERTH7-%D, cAMP-response element—binding protein (CREB)
DY U bOFEELARE LTIl L7z, £y ha— AR CZT ZAa L oA L. 7
Nanrbe ot LS/ Vv e 7 Y U 6 BRI KOV 18 B # ofgH Li=v > 7 vidsy
WrE T-80C CHFEMRIFE LTz, Vo 7 MEIRIPANRNy 7 7 —IC X VIRfR L=, 7T v R74—FR
EICE D Z Ry PR ARIE L 2mg/ml 12785 X 5 % L=, = D%, SDS-PAGE BB IKEN 24T\,
VAR LTy T 4 T ERWNTHRNZ R DERE{TIR-T-.

HIET A% 23278 LV mRNA 1E, PGC-1a, UCP-1 (BEAENGHIME), UCP-3 (B
Citrate Synthase, Cytochrome c, COX I, p38 MAPK (8= & U o E2{k p38 MAPK), ATF-2 (§&
B U UEREATF-2) & LT-.
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Ty hMz7urT Ju—n (10mg/kg) ZR FEHLE. a7 ) a—WZ7 KL+ Ua2R
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5HHBDKK RN L—=0 78T 48 RERIZ IZHIECE#AD D Epitrochlearis (EPT) Z#§H L, £
BR1 LR, =R Z T ay T4 S THINZ VAV BEDERIToT-.

HIETDHH NI EIZPC-1aB LI ha v RU T X /37 @ Citrate Synthase, COX I T
H5.
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Results (18h after Norepinephrine injection)
PGC1« protein

Brown adipose tissue Skeletal Muscle

— — — — — — — —

2.0 +P<0.05 15

1.5/ I
1.0

1.0

PGC-1a protein
(fold expression)

L 0.5
0.5

0
Control Norepinephrine Control Norepinephrine

1. /xR 7 ) U 18 FEE#% O PGC-1 o L. /£ : B tfslifiiaf « B

Results (18h after Norepinephrine injection)
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MR of LKpKEB) 2 5 B T -7, Kk b —=2 VOFER, BHGOPGC-1avI ha v R
U7 %87 (Citrate Synthase 72 E)IEF 1.3-2.0fF# ML=, =L CrarF J o— LUL#
X OEINEME Lol (v ha—Affl 7 arT ) a— Vit e ORISR A EZE
NRD LN oT).

FEBR 1 KO 2 O HEENSERGOI Far R 7 OMINITE G OIGEEENEETH
D, IRIEMERFOR I3 20D EEZLRD.

WFFED MR & 50 T7E

FEROFER, BHHO I h = FY 7 ORISR £ 5 BFRE 7R EETH 5 2 LAVR
SR L LARRD, BIREATIRY > T D72 EI AL 4 A Aa—RITH R8T Y%
BRLNTEY, LOFMARMPLELEZOND. A%IEI Far KU 7/ A AV =R
(BI5GB 5 /37 R uRNA DRTETR EPLETH S,






