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The Roles and Mechanisms of MSTN in the Developments of Obesity
and Diabetes Mellitus and the Regulation of Exercise on MSTN

HE Yong', FU Shaoting?, WANG Xiaohui'*

('Shanghai University of Sports, School of Sports Health, Shanghai 200438, China;
*Shanghai Normal University, Institute of Physical Education, Shanghai 200234, China)

Abstract In addition to negatively regulate skeletal muscle mass, MSTN (myostatin) also plays an impor-
tant role in the occurrence and development of obesity and diabetes. In obese and diabetic patients, serum MSTN
content and the expression level of MSTN in skeletal muscle are significantly increased, and reducing MSTN ex-
pression or inhibiting its activity reduces fat accumulation in body and delay the occurrence and development of
obesity and diabetes. The inhibition of MSTN expression or activity delays the development of obesity and diabe-
tes, which is achieved not only by increasing skeletal muscle mass, but also by increasing glucose uptake, promot-
ing adipocyte development, metabolism and browning of white adipose tissue, improving leptin sensitivity, reduc-
ing inflammatory response, and improving mitochondrial function and so on. Exercise can also reduce the level of
MSTN in obese and diabetic patients, which may be one of the mechanisms about exercise reducing fat, improving
insulin sensitivity, reducing blood glucose and lipid, and thus preventing the occurrence and development of obese
and diabetes. This review focuses on the effects and mechanisms of MSTN in obesity and diabetes, as well as its

regulation by exercise, which provides a new target for prevention and treatment of obesity and diabetes, and a new
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perspective about the mechanisms of the improvement of obesity and diabetes by exercise.
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Table 1 Changes in serum MSTN levels and skeletal muscle MSTN expression levels in obese and diabetic individuals

GIFINIES MSTNZRIE KA P 2 22 BN (NP e R 27 R

Subjects The change of MSTN expres- Other indicators References
sion and activity

Obese patients Serum MSTN levels 1 Serum MSTN levels are negatively corre- 202110

(148 cases, 45.9+14.3 years, 37.2+8.0 kg/m?)

Diabetic patients Serum MSTN levels 1
(10 adult males, 3244.9 years, 26.6+1.04 kg/m?;
21 females, 32+2.4 years, 26.04+1.17 kg/m?)

Obese patients Serum MSTN levels 1
(74 outpatients, 30 males and 44 females,
BMI=25 kg/m?)

MSTN propeptide overexpression high-fat MSTN activity |
feeding rats

MSTN propeptide overexpression high fat MSTN activity |

feeding mice

Obese mice treated with Berberine
and mRNA levels |

MSTN propeptide overexpression db/db MSTN activity|

mice

MSTN knockout type I diabetic mice

Skeletal muscle MSTN protein

Without MSTN expression

lated with lean body mass/weight and serum
adiponectin levels
MSTN levels are negatively correlated with 2020/

lean body mass and muscle strength

MSTN levels are positively correlated with 20181
insulin resistance

Glucose tolerance 1, 20194
skeletal muscle content 1,

serum insulin levels |

Body weight and body fat |, 20201
blood glucose |,

lipid metabolism 1,

skeletal muscle content 1,

insulin sensitivity T,

mitochondrial function

Body weight and body fat |, 202001
inflammatory status |,

skeletal muscle mass 1,

insulin sensitivity T,

Blood glucose |, 20175
lipid metabolism 1,

insulin levels |,

mitochondrial function 1,

skeletal muscle content 1,

insulin sensitivity 1

Body weight and body fat |, 201613
skeletal muscle content 1,

glucose uptake capacity 1,

insulin sensitivity 1

R N S o B =7 2L N Sl A 8

1: the levels of indicators upregulate; | : the levels of indicators downregulate.

/N BRI MSTN R IR B iy, ELVL PR o B A0 LT 4 e
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T e 5 2 L DT I 97 2L 23 MIS TN 5 0 6 b A% R 01,
F B L MSTNE R FRE AR SR A e v R 4%
HEEVER, FAZAEF E /058 2 8 A 4% 1 5 LR
BSIL .

2.2 FERERT B BALRER BT

22.1 i#BitPIBK/AktAeAMPKAR 3t %] 4535 &
BEWURMUA EZ s a8 s, R R R 3 23

It 76 % B #5125 1 4(glucose transporter 4, GLUT4)
ST 1R A R e s 2 5 B s LA 1) 2P IR
LA VEST AAV-MPRO J5 #5411 MSTNE M J5 , Al
3N GLUT4E AR IE KRk s IRk & ik 31
JIE PR 7I % Bk AR JUTL AT R B T UL ] 26 0 11 8 L L)
1R A 206t 22 B, AAV-MPRO il &b B 7] 38 3o ¢ i3k
GLUT4 4 0 5 A7 57 v 5 B 3R K470 C2C 1241 i )
WESLERE S AR I A R

Ttk B 5 LI 3 384 (phosphatidylinositol-3-kinase,
PI3K)/# [ # M B(protein kinase B, PKB, X FK Akt)
R T R U0 1) B 1 I (5'-AMP-activated kinase,
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K TAR G H LN 2 A L BOE R 1, vl
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1: the levels of indicators upregulate; |: the levels of indicators downregulate.
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Fig.1 Effects and mechanisms of myostatin in the development of obesity and diabetes and the regulation of exercise on myostatin
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Table 2 Modulation of MSTN in obese and diabetic patients or rats by various exercise regimens
LIFIWSEA BENITR MSTNZFIE KT HAtFabr Ay SR
Subjects Exercise programs Changes of MSTN expression Other indicators References
Obese middle-aged and  Twelve weeks ski rac-  Serum MSTN levels | Blood glucose level |, 202118
elderly people (9 men and  ing, 60%-70% HR max, insulin resistance index |,
23 women; 61+12 years) 3 times/week total cholesterol |
Type 11 diabetes males Twelve weeks of com-  Serum MSTN levels | Serum irisin level 1, 20204
bined aerobic-resistance follicle inhibitory hormone level 1
or resistance-aerobic
training, 3 times/week
Elderly men, postmeno-  Six months aerobic exer-  Skeletal muscle MSTN levels | Body weight |, 201480
pausal obese women cise + diet intervention, in women; serum MSTN levels |  total fat mass |,
3 times/week; incremen-  in men fasting plasma insulin |,
tal intensity exercise fasting plasma glucose |
Type I diabetic rats Six-weeks incremental ~ Serum MSTN levels |, Blood glucose |, 201947
intensity running exer-  skeletal muscle MSTN mRNA  plasma insulin 1,
cise, 5 times/week levels | TNF-a, IL-6, IL-1B |
Obese rats Eight weeks climbing  Skeletal muscle MSTN levels | Body weight and abdominal fat 2016!"”
training, 2 times a day, content |,
every 3 days training; muscle mass and grip strength 1,
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ing and 45 min in the
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gastrocnemius muscle mass 1
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1: the levels of indicators upregulate; | : the levels of indicators downregulate.
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