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Effect of Calcineurin transduction pathway on skeletal muscle remodeling

He Jie, Qi Zheng-tang, Ding Shu-zhe

Abstract

BACKGROUND: Skeletal muscle remodeling is an adaptive change of morphological structure and metabolic function to response
to multiple stimuli. In the past years, the role of Calcineurin (CaN)/nuclear factor of activated T cells (NFAT) signaling has aroused
increasing attention in skeletal muscle remodeling.

OBJECTIVE: To summarize and discuss the functions of CaN signaling transduction in metabolic remodeling from anaerobic
metabolism to aerobic metabolism, myofiber type conversion, and skeletal muscle hypertrophy.

METHODS: A compute-based online search was performed by the first author ISI Web of knowledge database (1998/2010) with
key words were “calcineurin, skeletal muscle, hypertrophy, NFAT, muscle fiber type” in English. The functions of CaN signaling
transduction in metabolic remodeling were introduced from anaerobic metabolism to aerobic metabolism, myofiber type
conversion, and skeletal muscle hypertrophy.

RESULTS AND CONCLUSION: A total of 186 papers had been searched and 33 papers were chosen. The result shows that the
activation of CaN/NFAT signaling contributes to the differentiation of myofiber type | and the improvement of aerobic metabolism
and endurance, but not only CaN can improve the endurance. CaN/NFAT signaling transduction pathway may regulate skeletal
muscle hypertrophy by the activation of utrophin A. Accordingly, calcineurin plays a role in skeletal muscle metabolism, fiber
transformation, and hypertrophic remodeling, and modulates adaptive response to stimuli.
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¥ 7 i fA A AR IE 5A K| % AR (peroxisome-
proliferator-activated receptor , PPARs) #=
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activated receptor-gamma coactivator-1 ,
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iR #% CaN.
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Fa ULt Y th 3 F P, BHILEQRAOREES IGF-I/
PI3k/Akt/ mTOR/p70s6k 1% 5 44518 3438 4%, 1t L4
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F o R 4 g beik & K. Utrophin ZILE R AR EE
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Ji. ABARILET S 8 6948 ) A1, i w UL, utrophin
R IR )\ UAn#T A LT 42 JE £ oA . CaN & 69 NFAT 48
%54 utrophin A KR 49 2 3)F, KA@M eE3h T utrophin A
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A(mdx s &)+, CaN/NFAT 12 5 i@ Lt utrophin A
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utrophin A #92H & iA, @ H CaN 5 GABP 13 5@ 3%
# % PGC-1a #iE. PGC-1a #3834k i 4 4855
utrophin A A R 4 % . &9 utrophin A & & & %
CaN/NFAT #3438 z), GABP 5 PGC-1a A 51X —# %
#EPT, Utrophin A 1% WL 48 R 545 %, &9
CaN/NFAT 13 51 35 £ 5 -F 12 LA 4 0L e B B, 4T
%238 it utrophin A 845 B 8L K .

MSTN #A%IA # & CaN 1z 5@ 369205 B F.MSTN
RLAKRAG RATEFP, MSTN ABE#BREES
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FIHEFHIAER P B4 R 4 R4S CaN
g, A MSTN mRNA & VB e sk,
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AR, AT ILA A K. 42 MSTN ok k44 S 505
B AL K. BRFaE A ToA A f F 0 R E L
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B A ES R AR AREAER, EEZHRAEHEFN
LR e kit 2+, CaN 5 MSTN X 14 44 & Z Ak A A B)
THBFBBRIF ST B ERMHRE. LT H LA
Z 18] 6P 4, A Bk B R ILA S K. £ IGF-l %
R LA Kit42 F, CaN 5 MSTN X i) ¢ 48 Z4F A
BB le, AR ST, MSTN & k3 hnfa IGF-l &L
kAL T RE AT ALt LA 450, IGF-1 i34
TR LIE K it #2 4 CaN-NFAT 12 5@ 369 2 L, IGF-I
s Ca?BE MR TR MK Ca¥ A & misE
CaN-NFAT i %,
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EIRFeE AL mIeZ P, T2 mitey it Azadr
#); £ CaN ZFieymiezd b, TEapeynfbidfek
3%, %9 CaN A= ey T B F T4 AR T
T2 mip, BRI R s R R, A TBILE K
FAEY, BORAGREmE T2 mI0g T A a A
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