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Abstract

BACKGROUND: With the aging of population, sarcopenia in type 2 diabetes mellitus has gradually emerged in front of people. Increasing physical activity is
an important approach to prevent and treat type 2 diabetes mellitus and its related sarcopenia. However, current intervention plan, effect evaluation and
mechanism of different physical activities in type 2 diabetes-related sarcopenia are still not detailed.
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OBJECTIVE: To analyze the intervention program, effect evaluation and mechanism of physical activity in type 2 diabetes-related sarcopenia, thereby providing
theoretical basis and practical suggestions for physical activity to improve the disease.

METHODS: Search terms included “Diabetes Mellitus; T2DM; Sarcopenia; Muscular Atrophy; Exercise; Training; physical activity” in English and Chinese.
PubMed and CNKI were searched for relevant literature published from January 1986 to February 2022, including review papers, research papers and meta-

analysis. Finally, 53 literatures were included for the review.

RESULTS AND CONCLUSION: Appropriate increase in non-leisure physical activity (daily steps above 5 401 per day) can reduce the probability of sarcopenia
and maintain physical exercise function in elderly type 2 diabetes patients. Increasing leisure physical activity can prevent the incidence of sarcopenia in elderly
type 2 diabetes patients, and any regular physical exercise can be effective. Resistance exercise is significantly superior to aerobic exercise in the prevention
and treatment of type 2 diabetes-related sarcopenia. A resistance exercise of moderate intensity and above (3 times a week, 70%—-85% 1RM) can effectively
increase muscle mass and strength performance in type 2 diabetes patients with sarcopenia, while aerobic exercise mainly delays skeletal muscle loss.
Combining resistance exercise with aerobic exercise, nutritional intervention and health education can increase patient compliance and improve treatment
efficacy. Resistance exercise mainly improves protein synthesis by activating IRS-PI3K-Akt, mMTORC1, p70S6K and 4EBP1 signaling pathways, and improve muscle
mass and functions by stimulating muscle satellite cell proliferation and differentiation. Aerobic exercise mainly delays muscle loss by inhibiting ubiquitin

protein ligases Atrogin-1 and MuRF1 and skeletal muscle autophagy.
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& MEALA) Fe,5 (p70S6KThr389 F= 4EBP1Thr37/46) 44 BEER AL K-,
T ALE 3 B &g HLTiE 3 BP o7 2 % mTORCL Az 5 i34, 25
2 BVE JR R K ORMER LG A R A= LKA R &5 BT ALEG 2, A
B2 R R IA ST BHIE G RASRAARZS, (2l
B 09 F B4 L mTORCL 43 5 38 3430 & Fo B & ILAR K 3
FEA LR

APRO & M0 4 X 5T & 482 oy F 40 [1E 3 49 ALk k) L A
4% mTOR Jk 5 F ik £y & S B T A KB T 1(IGF-1) 8k &
MAZO % " ¢4 &R 50 M A B — 5 BE 5 T 4 [IE 3h38 7T vA I8 itk
& IRS-PI3K-Akt 15 5 14232 & 2 AUME Ik 64 i By 2 A3, 3t
R G T 49 mTORAZ 5@ 345 1, L p70S6K. 4EBP1 44 5%
ALK,

SRIN R R AR I, 2 BRIk IR K R R IUILT 2 fm AT &
# Pax7 #9 kA R EIK, BINMAUZ ESE R E AR, mAR
AT RAF L 6 FLLIE 3 M) T w48 it 355 LT 2 4m e 76 A= 41k,
A AZ R F IR e KRR, 427 2 BAE SRR AR E AL
T2 mftshfe Aotk F, @ H0 A Sh4 o] i R HOE S5 ILeY 3G 7E
AR F IR 3L K 1O,

2.3.2 R RGE AT 2 BAB IR LY JE 0GR

(1) A BB 2 F T 2 BB SR IR UL S 69 5 e Ae ORI A
2 )R8 LB BRBE R IE ) F X, welZsh. k.
e EARE. THRARREF. BAXKEHRCLIRE T WRMEFH T L
A BB E 2 BN SRR LY R, A2 52 R ARAE P 2K I K345 2
R JR g B A AR B AT A S 2 A RAE S E A
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g ik

TR ) S ARt A AN, T AR A iAo b R 6 B S TR BRI
o LA Iz B AR AR Y Bk (48 ) AIE 2 BB R RA
EHBA E Y BIF 150 min ¥ FIRE R BB ANRE T EHNTT
ROE AL,

FFRE T WEFR ST Ek. Akt S AR T 69 A
FEFHRE (ot £k, FAFITF ) RAAAH BiE g3t 2 B
Mo Sk TR LY JE 69 Fh, LA AR R ARG R RS 3 T vART
hIE L% 2 RIAE SRR BB R RO R R B, M) 2 B
ALY I 8 K Rt AR B Y, (a2 St IR R ILE A B KN F 2
WILRARME SR FI P> LK 3,

*3 | AREFTM 2 BERKBIDERN S ZRMERITN =

& Wt B3R (B35 ) IFpEEE S
GEl) et

2014 BELLO®™ Wbl iEahB: £AMES), BIEAERSIT. WL A IEE)
SR Pz E AR LEE (GHRZH)

WIE iEshmpE: - DL RO i L

2l A 40 min ok, TR

IR B3 W (& LIERIZS)) ariim 2 B R

ZRhFAM: 32 CERIERERE

L iE
2019 GARCIA i iZ&hER: 47 38.6% [ & #% A fiE
DIAZ™ LB iZBHHRIE: - WA Iz, 4

9% 18z 30 min B E B AT LAY
BEER. AEE S IR IR RS 2
EEh I 6 M H EIE )RR
2020 JEON"™ [Nl J&shfa: FiHik R SR HREG G
W ZBRE: 55 1-4 JH (RPE) Jy 11-12  BHIZZh W RS

WL (4%4n), 5% 5-12 J& RPE13-14( A nilN Ak ) 4522 /51 2 B IR

JZ#hIE: 20 min 97 L P B R 1
EEER. AFE 3K A BAUR &
ZEh AW 12
2020 KIMURA™ [m]Jiii iEzhTFak: fdsR HHE RS HRIE 3
M3 iEahEE . EaE. S - Al DL RRAE 2%

BB G221 F 3. 5 2016 4F 9 H % 2017 4 3 4 2 AU HF JR i &
go o A FHHE BT
(SMI) F 3
2020 DE BT I 242 GG 2 BB IR B K HE P AT T REAE A 2
FREITAS™ [T AT BT 4T, DRA R TS ah . LA R pRs i i
Jo o B MM SRIZS) 6 LA R REAT
R EH]

FlE: “=7 NSCRReR R DA BB
(2) A BB 2T TR 2 BB SR IR LY S B9 HUA] . A BB FhTiE
BABER R L LR THBIRELL A 2R E
RHA FEH G E G AR A BT RILE ), BN
HHE A ) 2 BB RAIRE T, A DB ST F IR 69 3N
RART BIFER, A2 AN X AP AUH] 09 22 18 AR K A2 _EAAR
T E R ARNMABER, KREGHRCEERH, £2AE
BRXBAABRF, 25 EOBKRAGLELEHENL Y, af
B35BT AL FRS 2 BM R A K R E B ILILL AR

R, HAhFTRIRE, X5 REHERETBITZEES
% 8 Atrogin-1 F= MURF1 9 & &35 A B A7 5| B 86U @ w18 A
k.

TAKAMURA 5 ®2 43t 2 RU48 Ji s /s SARAL 89 B 70 B A B 7
A BGE ) T A AL Atrogin-1 F= MURF-1 49 &34, FBiET 2
23 A0 2 AV SRS SUEL B B ILF p70S6K ¢4 E ik, 4R AUE
S H] 2 A E SRR BRI R A S8 ) BT SR 9T el i 4R R
BAE A G R ER ZIETRIT B K, HREAAX TR
5 BaE SR Akt 69 BRERALAK B A &, Akt 69 BEBRALISE it
—F % mTORCL = p70S6K 492 & A MAL , 3k 45 BART
B IRIBENFIE Z) R0 B8 A RELRLIE A, 4B KIM P a4 B 5
HET, RERAEINRTEFRZEMK T HILT AMPK &

1276 | PEARTZAR | 5852745 | 5888 | 2023538

& Thr172 45 5 64585 840 K-F . &K Atrogin-1 /K-F, {2xF LK F
mMTOR A 3 T i S6K1 64 & & BB AL KT H R B vk, AR H
INAR BIE3h £ ZBid 96 & G R0 A Gk FIUAT 2 BB
AL R K 34|, TR ARG R E G RE].

3 i7if Discussion

Atk )& R0 2 BN SRm LY JE ey F oy ik, L
EFRAEDH XS HME, MEHFT L. RN Fo L AN
H3ANF IR T AR A FE AT 2 BN FRIRILY SRR, Btk
THRAFEE 2 BB Ry JEFom, T 2EANA: OES
W AE RIBAR A EFH (F B F T HEMB| 5401 F /dvd £ ) A
B F AR A 2 B fm B B LY IR, A A TR
FARE R e, B RBAR A E DA BT I %5 2 A
Jrgi LY 2 64 K A, MR SEATIRE 5 R R, @
FOPLIE Fhat 2 RN SRR LY JE 69 B v 3O B B8 T/ B3E 3,
¥ E RV EIRE G ILIIE F) (4B 3K, 70%-85%1RM) Ak
HIG m 2 RIAE g LY IR B W ILR R A BRI, WA A
BN LB REFTRIGREG 6, FMiEzh5H 85
. THRATRAERTIRRAOAR, TmEHQERMAMLE, &
26 AR, OWiE ) £ @i E IRS-PI3K-Akt. mTORC1.
p70S6K F= 4EBP1 512 Tl AR 5 & & M MRABL, FIHME L
MPRIG I IR R F AR B Ao D) R & H AGES
E 2840 H) 2 K & G £ 8 Atrogin-1 #2 MuRFL A5 49 & @ R
OISR Ao B BB L R S IR R AL ILRRK.

ARE VR LR BE 3 2 BRI JEZ 8 R
SREGHmTE, AREEEEEIERBAR D EHT 2 BAE
R IR JE R v MR B 5, IR AR — IR &, skoh, sk
R 8 EMAR N &St 2 BB IR LY 5 69 %ok, AR 52 PR
kA Fo A LA R 3K I 2 RO R R ILY R BB R E T
WHEER KB, FHRENTBAATILTR Y, HrR L
FLF AR5 . FTEMATR el AT R KIF R SRS, @
FAR GG AT R AR S £ 2 BB AR AR A Sk SR L.

1EBTH: Lo AT XFEMTTHEE, KEATLFE
ALk S AL, KAERTTAA45F.

FEZE: LFWAIEHF Y, ERAFRAFXFRE 2P RAELFH
FE,

FERRENERR: X2 — B AR L, BB (Foif b ZH T “F 4 -
R LML - ARF 7 XX 4.07 £, ESREIAGHLT, AFRAUER
bk B8R T RN R R AR R, REAKETR P @ik, TR HN.
b, ATPP. Ak, RBEEEIZ LMK, FAZET K5, AR I ASIER
AT AR R R,

RRAREELL : 3 AT AR 5 4 B30 5 F T LA i i,

HERHITE: XFRBET T (RABEMBENHIREHLY (PRISMA 7 5 ),
XFEMATCLZEE LRI G LR A AHTIRET. LFLIRATITE
RREINF, FATIFBUAAD LEFAMFILRTE.
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