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[ Abstract] Sarcopenia is a kind of senile syndrome related to aging, which is characterized by progressive decline in skeletal muscle
volume and muscle strength and dysfunction. Chronic heart failure( CHF) is the terminal manifestation of various cardiovascular diseases. Its
symptoms are related to the decline of skeletal muscle function and changes in skeletal muscle cell,and are closely related to the occurrence
and development of sarcopenia. Exercise intervention is an important means of treating sarcopenia. Among them, resistance training is closely
related to reducing the readmission rate and improving the life quality of CHF patients. This article reviews the pathogenesis of CHF
complicated with sarcopenia,the effect of resistance training on it and related mechanisms, in order to provide scientific basis for clinical
diagnosis and treatment of CHF patients with sarcopenia.

[ Key words] Sarcopenia;Chronic heart failure ; Resistance training

FIL/E 2 — -5 AR I AH 5 19 B AR LR B, LAEAT
PEE UL i LS R W B 3 R R S RRAE, 1T ™
S A N AR T I i, 44t 4 R 50 B Y SR 0 R 6 4
SR FH BH UL/ RE T 2H 38 Wb e, WL/ 76 3% 3 A 45
O\HE TR BB R 2 N 10% o 18 10> F1 5538 ( chronic
heart failure, CHF ) J& 4% 2.0 ML 45 2 055 1 J 11 0 300
Bt W 2B I TR Z ) B VR R S 5 S
SPRANAN 55 0 JUE 2 100 30 B 52 457 I3 30 3 2 S L L
AR T A, 55 B B L i AR AU 5 B UL i 2
1A 5, SUVEE 9 % A R R B YR G . — T e Tl
JIEER A IFAE IIBE ST (SICA-HF BF5E) ™ 45 1 BR,
CHF F535 0 1L/ £ %6 LU (B A 47 A 85 H I 20%
CHF ] S50 L/ 5 18 BB b S 36 58, I 2%
WL B R O 06 5, T AR B R AT T,
SR TG CHF 45 37 UAE SRR 80T 7 ik, (B K £ 35

BIS1EE . 25, E-mail ; wujing3052@ 163. com

WFFE R, HUBHYI 2k (resistance training, RT) 1] ig 2 #%
FEREIL LA &, BX CHEF & 3: U RE ) &
R BIL LA K RT % H 52w S AR DG AL 2 47 2534, U
g CHF 5 IR U B8 B R2 T T AR IR AR
1 CHF §#HADRER & RHLH

ILE N CHF % WL & 2 — , A BFge ) e
CHF A] 3 2 22 Fojps £ A= BEAIL A2 LD ) &k AR R
Ji& ARG TIE S CE IR R 8 PERAE 2 R
PR R 0 f 2o B 90 U KPR L -0
B RIRR RGOS DL YA
L1 EFAR

CHF #F AL T RER P APIRES , S EUE B i-RE i
EIRARAESY . EHOBGR R CHF 3% 1% LR B,
WAL TR AR CHF % E il
PR, AT R AN ik s WK o R 5 s 45



- 1006 -

OB 2023 4F 11 A5G 44 & 55 11 ] Adv Cardiovasc Dis , November 2023  Vol. 44 ,No. 11

AL AR , Joe 2 LR FVE RO R . B4k,
—UL3GYT CHF {259, a0 i &5 =, 2 IR B I i 7
JEET
1.2 BREZEHEDD

CHF J8& th T Z A )1 5 s 2= KM ENR, %
THFL s %) &5 0 % 2 8 45 H ( mammalian target of
rapamycin, mTOR) {5 % % T J 28 Bk W2 e 15 2 11 1 &
i, PECE IR BT A B 5 L
Z40 NIRRT B o I RN ARt 23 [ A 52 4R S8 B e
By 2R AU, g — 2B X B g SRR S P AE AR
A T
L3 MAmRER

CHF B0 Hh 0 ool /0 m] 5 B0 # UL M o i
K, sz L S LA & X T CHF 8%, i34
I AUk, A LR HEA . CHF BE 25 5 BN
B DI RERE AT , 20k iR B2 T A ik 2 AU e 1oy e
FE ML LA R R UE A B LA
1.4 RERRE

CHF S5 % A 18 MAR K P42 B RAE R, R AE
PRAEY IR - o [C OV R A 4l A 226
K- T 5 LPA 1 R LT 1T R G, ORI i
TR P 5 K i — 20 0 4 B RAE SOV, X B B UL AR
FRELES I, PRI ZESE " oAk, WL E VE R
JHE R AR 41 2 4 L PR3 1 B, T AR 2 A i PR -t 2%
WL B RUIL D= A B mT s
L5 #HETK

e CHF B 1A N G o AR R A, JB 5 R AR
K HT-1 (insulin-like growth factor-1,IGF-1) FliA= {18
B AR R AP Bk it i 8 LA T
BE TR AL E L CHF (803 I 3% i 45 5% 9K K 11
IKPAEAN 28 N 43 AT AR BILIR T T ey, e i 5
Wi IGF-1 {5556 T, s 40 0 1 , £ 0 1 s UL 1
il LA SAM R, e A B L R o 200 5 HE R
ZARGE G A Sy RS AL 1 8 O R AR A 2R
I sg AR JE LD 2 1 B A8, T CHE B8 25 52 i 7K
AR AT DRI B FI T RE RS . LA A KA
il % (myostatin, MSTN) J& T #2418 FK ik, J2&
HRIAEKE T WA ER T, P CIEsS:, CHE &
H MSTN /K- R b &r . th4h, CHF (835 B LR K
SRR, B OV ER & — Fh IR AR A B A
AR B IR 5, HOK AP [R5 22 4F CHF ()
A UDRERY R A ARG
1.6 ZR-ZEOBMERSHE

CHF 5B 5 L2 4 ] 3 B JULJs 2 4 28 F1 K
A, B E B I . 2 R-EE R R R

A SRR, B R — 4 E3 2 R %
FEBGSE A, F 45 Atrogin-1 FIALAIFAFE R H-1, 2B # L
R R i R R, EATFE MSTN/ 4k
HEREF-B F T EEER THES, AL ER &
R B SRR
2 RT 3t CHF &3 A ER R

CHF & IE U E i A KR F B el 254, th
Bz LRI R IZY T e B AR, BT, i23h4i 58
FT BRI A R 7kt . #HX) CHF &
FENUVRE 5 RT (I R 56 45 /0, (5 BE AR A 5% 2 31F
5S¢ RT A lgsi CHF S8 WL FILIAT ), [ Bt m ek
2 WL SRS RN A T RE T, 2 s SR H o ARG
e S TG B
2.1 A

Groennebaek 258 %} 36 4] CHF % 7£ RT F i
RS AT T WL IR UL PR A, PRAS LA 25 4E 25
FERARIFIR DI RE AR fb . AR R R, 5 X B4l
FHEG, RT i e RAER WL G 7 29. 7 Nm (95% CI
10.8 ~48. 6, P =0.003) | £ ki {4 o GE £ 22 50 38
19.1 pmol/s(95% CI 7.3 ~30.8,P =0.002) , Atk , RT
Al CHF B E L), B LR AR D) g, Fisher
41904 17 35 CHF f % 547 RT R4 4815 31 ( aerobic
exercise, AE) T TS HEAT T 2526507, 55 AE 414
e, RT 3488 T R %[ SMD 0. 76 (95% CI 0.26 ~1.25) ,
P=0.003] 1 F i UL 73 [ SMD 0. 85 (95% CI 0.35 ~
1.35),P=0.000 9], FHIL,RT HBiis CHF 8L H
ERMAMT B
2.2 ALAMm A

WLPRTR 5 2 46 LA 7 1 52 iz g s RH ) B fr T 41K
PO AR RE J1. Selig 257 Xt 39 f] CHF % #E47
TS RSG5 R OCTT [R I RT J5 (& 3 W, ¢
212 JA) AL LA AL i e T 21% +21%
(P<0.01), %X} CHF #8236 sr8h A7 e & —Fh
AT 22 42 1038 SR VR AL 7 58, Pu 25 Xt 16 43
4 CHF 2Pk 835 55 80 1] [m] % ft o & Ve AN HE AT LL
BB A CHF Byt & WL W 8 58K (P <
0.000 1), ZBFFEXS 521038 FEHLIEAT 10 JA (Y RT B0
MRz iz 2, RT 41 58 35 L IR TS 7 °F- 12 42 155299 % +
66% , X RRZHAE = 1% +3% (P =0.001) ,6 4340471k
PR RT3 (49 £ 14) m ($215 13% ) , X BRZH Ky
(=3+19)m(f&fE3% ) (P=0.03),
2.3 FaEKHBE

S {5 4 et AT s e A B KA AR AR g 7 A
UL PR 4802 Py R MAC R R P A /7 . Munch 261220 0 ¢ 3
6 JERT Al CHF 5 10 (48 i (0. 15 L/min)



OB 2023 4211 A% 44 % 55 11 W] Adv Cardiovasc Dis , November 2023 Vol. 44 ,No. 11

- 1007 -

TG IR (11 W), 3 HL RT 775 i 15 1 B 5 14 46
b AE A1/ R W] RT & —Fh B A I 24 PE 1918 s A
KX, AR FREALLEE0H 1 ~ T 5H) CHF B3
X B B HIHE .
2.4 BELERNSEFRES

AE B A2k A LS, B R BE 2 1E 45 L/ 4
FASE M B AR5 . ZWBE5E 7 EAFES2, RT J5 CHF
SRR AT RE A TR S A B T B AR R
() 5 A 5 e DR A Hh i o8 BH JE 95 3 0 ) 36 0 A 7 o
= 0] 4 ( Minnesota
Questionnaire , MLHFQ ) 340> 7 08 FB & fd B AH 56 A
I B, MLHFQ J3 {8 5 25 i it B 5 A 56, Sadek
4 BVREGE I EEE] 3 4~ H RT J5, CHF i 3% MLHFQ ¥
O 3 AR (A% 30% , P <0.05) .
2.5 DBEZEMITHAE

RT w] 23t CHF J85 45 W00 IE 25 F DI RE S 8L, IE
ST RT (92 4Pk Palevo 251 % 41 2.0 73 S
Il ~ M4 CHF % 34T 24 W RT J5 (434 3 %,
8 JH) , BH A2 BTN (0. 32 ~0.37) Flfibif i
(46 ~53 mL/YR) B HRZH 3 W] 4. (P <0.05) Ik
b, Sy scae sk B F W RT Bkt CHE KR % A IE
T EARAAGHE R ( + dp/dt,, ) 5% P E TR S
RAFHAR (= dp/dt,,, ) (40918 33% F129% ) , HAS
S GBI U ZE MG T BE RS F 1 S AR T2 R 2w i
Vi sh 1 2 3 R AR 2014 4F 55 [ Y — T A
F51 % CHF K RUEAT 8 J8 19 RT J5 M £¢ ], RT bk
S CHF K U4 I3 30 3 24 R K i, 750 28 A P A
KUK EE 28% (r=0.41,P=0.01),
3 RT %% CHF &3 ERHLE

RT M3% CHF & 3FHILAME B35 B HLH i R A5 i
YI4EiE . Gielen %57 LB, RT J5 CHF 3% L 3145
-1 KRR, R TR T2 2 AR R %
AL D B JLER [ PR A . Lenk 25072 Mg 5], &5
Tl AER L, CHF £8 28 83 UL B0 UL PR A A ol
B RNA /0 T 2 £%5(P =0.05) , LN A KTl = &
I T 1.7 4% (P =0.01), 7E#£47 12 J& RT
J& WU AE I HI R A5 4 RNA 3D 36% , (LA AE KA
BB 23% . Hofl o] RE AL IR (245 . RT W]
S EHE mTOR/ A Wi ih 14 it 1 . PI3K/ Akt/mTOR L),
J IGF-1/PI3K/ Akt/mTOR 25 503 4, 35 25 JUL P 6 40
SN B I CR, EEE BLEE T R
HRIUTR S Y RT AT 33 48 1k 4y s A g
FEIOE R v WEOE R T 1o B935S AL G
TRIGTE YIS Z AR v FEOE T Lo S50 5 28
AR W 42 e 097 T UL A T 25 R A B O R A 15 3

Living with Heart Failure

B PRI ILIA 032 20 SN SRR 405 L 40 I ) v 0
T UL B /K A S R R W s L) i %m0 RT
O] 3E o JE YA WE bR C & 1 LC3-11/LC3- 1 L fi.
Beclinl | B WA RFE 5/7/12 J¢ HAE H , 900§ B 855 L
4 W, M G BT By AL A & 2D 5 T RE R
g2 RT L ek ik 3% [N NDUFB6 a5t L4
it 16 FE P VT A2 AR B A ol %, DL & ] pS3 B
FIk B LSRR 5 M A AR RE T, 2 i
el 5y FHHL LA CHF B E LR RS ™ .
RSN, RT 38 AT 380 33 9/ S A N 38 A il S E SO Tt
IGF-1/MSTN [ {5 45, e 3% CHF B -H 8 Ila w5
e,

4 CHF §HFIVEZREN RT BT AR

RT &5 & 86 WUAE 5 iR BE T i 4710 F 3hiz 3l
H I LD E AR 41 & A 1 KL GE 12 Wi S 3R )7 3t
) (2019 BT R ) O 4 . RT A 235 42 2 WLk A
HHBIEG S 6, A B T4 B ARNLEE, WL
AEXT RRE AR B RS ), O R PR o (gL )
TEVR O RE A P ) (2020 AERR) MU AR O
MRS 25T 2E CHEF B 2B A 25 A R 7 4
fith, 3 5 KA HE : 25 Ak Jr 2 sk i VB SRR TT
FCURAL 5 R BRAL 7 45, o ig B4k Uy & CHF %
CDNERRESR (A% 2225, AN TCES ik, AR 3 AL 7 ) 3
S R 2 RT Ab 77, 3558 B 0% Rr 2L At
B 7R ST, RT M2k 24 136 B
SHUE 7 WS RT Z50k  v 48 50 74 F it 0y 48 4
CHF & H-WUE B E LT WL 8T R, i
FUHABE PR T /N2 5% 3 R 45 ve ik B SR )]
ro WRIEANUEEZETT 2 ~3 IR RT(2 WK D
[f7 48 h) , i m B S B L S5 1. Bk
Yk 8 ~ 10 NHURE, AF4H 10 ~ 15 Wk, HAR B ILEE
Y1 ~3 4, AR E 2 ~3 min,

X 2 e ik 25 A AR B O R R L
A Ak B S I > 16.7 mmol/L | Ifil
R SR 00 N AT RT, CHF &3 AL>
JERE Z W BN, LR 2, BIRTE SR %
iz gt R W ol C I RE A2 AT AN 53 4 R I 4 A
653,32 Bl A v ™ % W AR ) IR O R AL
EISh 5284k, LMRRE RT 148 2Pk K I730
5 BEERE

SR A IS BB () 2, LA RE W TC R — 12
WibnifE . 1 CHF A5 Ay I8 4538 s i L B — 21 IR
CEAE, AR K A F LIS CHF &3>
SERIRE H 2238 2, B i B IJCEN X PRI 7 R i, (H R
Kk Z A58 &I RT A8 o8 45 o HL I A2 1 -85 L



1008 -

O ML R 2 2023 45 11 A% 44 3 45 11 #1 Adv Cardiovasc Dis , November 2023 , Vol. 44 ,No. 11

EEA B2 LA B R I RE . TR R AR, n]
1 3 O iz Sl 25 O PG 8 HAA v, il E
PRALH RT iY77 %, A BGE SR CHF 835 I/ E 1) 3
J& s B A

(1]

[3]

(4]

(5]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[17]

& * 3 @k

Fiilster S, Tacke M, Sandek A, et al. Muscle wasting in patients with chronic
heart failure: results from the studies investigating co-morbidities aggravating
heart failure ( SICA-HF) [ J]. Eur Heart J,2013,34(7) :512-519.

EWRE, SR YR AR 8O ) B S I NUME B SR R [T ]
AR AR PRI ,2022,21(7) :552-556.

Poehlman ET, Scheffers J, Gottlieb SS, et al. Increased resting metabolic rate in
patients with congestive heart failure[ J]. Ann Intern Med, 1994, 121 (11) .
860-862.

Hughes CM, Mcgartland C,Cran G, et al. 680 Evidence of reduced food intake
and poorer nutritional intake in chronic heart failure patients[ J]. Eur J Heart
Fail Suppl,2015,6(1) :148-149.

Ilhan B, Bahat G, Erdogan T, et al. Anorexia is independently associated with
decreased muscle mass and strength in community dwelling older adults[ J].
J Nutr Health Aging,2019,23(2) :202-206.

Ardahanli T, Elik M. Nutrition in heart failure[ J ]. Sryahwa Publications,2018,2
(2):41-42.

Boman K. Digitalis intoxication in geriatric in-patients. A prospective clinical
study of the value of serum digitalis concentration measurement[ J]. Acta Med
Scand,2010,214(5) :345-351.

Liu JC, Dong SS, Shen H, et al. Multi-omics research in sarcopenia: current
progress and future prospects[ J]. Ageing Res Rev,2022,76:101576.
Drummond MJ, Dickinson JM, Fry CS, et al. Bed rest impairs skeletal muscle
amino acid transporter expression, mMTORCI signaling, and protein synthesis in
response to essential amino acids in older adults[ J]. Am J Physiol Endocrinol
Metab,2012,302(9) :E1113.

Coker RH, Hays NP, Williams RH, et al. Bed rest worsens impairments in fat
and glucose metabolism in older, overweight adults[ J]. J Gerontol A Biol Sci
Med Sci,2014,69(3) :363-370.

Dos Santos MR, Saitoh M, Ebner N, et al. Sarcopenia and endothelial function in
patients with chronic heart failure: results from the studies investigating
comorbidities aggravating heart failure (SICA-HF) [J].J Am Med Dir Assoc,
2017,18(3) :240-245.

Rossi FE, Lira FS, Silva BSA, et al. Influence of skeletal muscle mass and fat
mass on the metabolic and inflammatory profile in sarcopenic and non-sarcopenic
overfat elderly[ J]. Aging Clin Exp Res,2019,31(5) :629-635.

Chun SW, Shin SK. Effects of changes in frequency of low intensity aerobic and
resistance exercise on inflammation factors in sarcopenic obesity elderly women
[J]. Korean J Sport Studies,2018,57(1) ;:307-319.

Onder G, Liperoti R, Russo A, et al. Body mass index, free insulin-like growth
factor I, and physical function among older adults: results from the iISIRENTE
study[ J]. Am J Physiol Endocrinol Metab,2006,291(4) : E829-E834.

Consitt LA, Saneda A, Saxena G, et al. Mice overexpressing growth hormone
exhibit increased skeletal muscle myostatin and MuRF1 with attenuation of
muscle mass[ J]. Skelet Muscle,2017,7(1) :17.

Doss HM, Kim JY, Kim KS. Taurine supplementation inhibits the expression of
atrogin-1 and MURF-1 , protein degradation marker genes, in skeletal muscle of
(26-induced cachexia mouse model [ J]. Adv Exp Med Biol, 2022, 1370
129-136.

Yin J,Lu X,Qian Z, et al. New insights into the pathogenesis and treatment of

sarcopenia in chronic heart failure[ J]. Theranostics,2019,9(14) :4019-4029.

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Groennebaek TS, Sieljacks P, Nielsen R, et al. Effect of blood flow restricted
resistance exercise and remote ischemic conditioning on functional capacity and
myocellular adaptations in patients with heart failure[ J]. Circ Heart Fail ,2019,
12(12) :e006427.

Fisher S, Smart NA, Pearson MJ. Resistance training in heart failure patients:
a systematic review and meta-analysis [ J ]. Heart Fail Rev, 2022,27 (5):
1665-1682.

Selig SE, Carey MF, Menzies DG, et al. Moderate-intensity resistance exercise
training in patients with chronic heart failure improves strength , endurance , heart
rate variability, and forearm blood flow[ J].J Card Fail ,2004,10(1) :21-30.

Pu CT, Johnson MT, Forman DE et al. Randomized trial of progressive resistance
training to counteract the myopathy of chronic heart failure[ J]. J Appl Physiol
(1985),2001,90(6) :2341-2350.

Munch GW, Rosenmeier JB, Petersen M, et al. Comparative effectiveness of low-
volume time-efficient resistance training versus endurance training in patients
with heart failure[ J].J Cardiopulm Rehabil Prev,2018,38(3) :175-181.
Jankowska EA, Wegrzynowska K, Superlak M, et al. The 12-week progressive
quadriceps resistance training improves muscle strength, exercise capacity and
quality of life in patients with stable chronic heart failure[ J]. Int J Cardiol,
2008,130(1) :36-43.

Savage PA,Shaw AO,Miller MS, et al. Effect of resistance training on physical
disability in chronic heart failure[ J]. Med Sci Sports Exerc,2011,43(8) :1379-
1386.

Sadek Z,Ahmaidi S, Youness M, et al. Impact of resistance training in patients
with chronic heart failure[ C]//The Seventh International Conference on Global
Health Challenges. Athens, Greece: TARIA Press,2019.

Palevo G, Keteyian SJ,Kang M, et al. Resistance exercise training improves heart
function and physical fitness in stable patients with heart failure [ J].
J Cardiopulm Rehabil Prev,2009,29(5) :294-298.

Domingues WJR, Germano-Soares AH, Cavalcante BR, et al. Influence of the
order of aerobic and resistance exercise on hemodynamic responses and arterial
stiffness in young normotensive individuals[ J]. J Bodyw Mov Ther, 2020, 24
(2):79-84.

Mckelvie RS, McCartney N, Tomlinson C, et al. Comparison of hemodynamic
responses to cycling and resistance exercise in congestive heart failure secondary
to ischemic cardiomyopathy[ J]. Am J Cardiol ,1995,76(12) :977-979.

Pinto CL, Botelho PB,Carneiro JA, et al. Impact of creatine supplementation in
combination with resistance training on lean mass in the elderly[ J]. J Cachexia
Sarcopenia Muscle,2016,7(4) :413-421.

Albert V,Hall MN. mTOR signaling in cellular and organismal energetics[J].
Curr Opin Cell Biol,2015,33:55-66.

Gielen S, Sandri M, Kozarez 1, et al. Exercise training attenuates MuRF-1
expression in the skeletal muscle of patients with chronic heart failure
independent of age: the randomized Leipzig Exercise Intervention in Chronic
Heart Failure and Aging catabolism study [ J]. Circulation, 2012, 125 (22) .
2716-27217.

Lenk K, Erbs S, Hollriegel R, et al. Exercise training leads to a reduction of
elevated myostatin levels in patients with chronic heart failure[ J]. Eur J Prev
Cardiol ,2012,19(3) :404411.

Naseeb MA , Volpe SL. Protein and exercise in the prevention of sarcopenia and
aging[ J]. Nutr Res,2017,40.1-20.

Sakuma K, Kinoshita M,Ito Y, et al. p62/SQSTMI but not LC3 is accumulated
in sarcopenic muscle of mice [ J]. J Cachexia Sarcopenia Muscle, 2016, 7
(2):204.

Kwon I, Lee Y, Cosio-Lima LM, et al. Effects of long-term resistance exercise
training on autophagy in rat skeletal muscle of chloroquine-induced sporadic
inclusion body myositis[ J]. J Exerc Nutrition Biochem,2015,19(3) :225-234.
Beyfuss K, Erlich AT, Triolo M, et al. The role of p53 in determining



OB 2023 4211 A% 44 % 55 11 W] Adv Cardiovasc Dis , November 2023 Vol. 44 ,No. 11

- 1009 -

mitochondrial adaptations to endurance training in skeletal muscle[ J]. Sci Rep,
2018,8(1) :14710.

[37] Bowen TS, Schuler G, Adams V. Skeletal muscle wasting in cachexia and
sarcopenia; molecular pathophysiology and impact of exercise training: muscle
wasting and exercise training[ J]. J Cachexia Sarcopenia Muscle,2015,6(3) .
197-207.

[38] Fioravanti M, Lukaski H, Perna S. Whey protein, amino acids, and vitamin D
supplementation with physical activity increases fat-free mass and strength,
functionality ,and quality of life and decreases inflammation in sarcopenic elderly
[J]. Am J Clin Nutr,2016,103(3) :830-840.

[39] Nunes RB,Tonetto M, Machado N, et al. Physical exercise improves plasmatic

levels of IL-10, left ventricular end-diastolic pressure, and muscle lipid
peroxidation in chronic heart failure rats[ J]. J Appl Physiol,2008,104(6) :
1641-1647.
Chen LK, Woo J, Assantachai P, et al. Asian Working Group for Sarcopenia:
2019 Consensus Update on Sarcopenia Diagnosis and Treatment[ J].J Am Med
Dir Assoc,2020,21(3) :300-307.
PP E AR R 2 0 LA 0 TR 5 B ol % B 2%, R — WL, 45
PR ) S DS P [ ZR AL T ] AR AR e ik, 2020,59 (12)
942-952.

MAE B #7.:2023-08-01

111111111 1111111111111 1111111111111 1111111111111 111111111 1111111111111 1@ -1

(L4235 990 T1)

[27] Toldo S,Kannan H, Bussani R, et al. Formation of the inflammasome in acute
myocarditis[ 7. Int J Cardiol ,2014,171(3) :e119-e121.

[28] LiY,Bouret T,Andreoletti L,et al. Enteroviral capsid protein VP1 is present in
myocardial tissues from some patients with myocarditis or dilated cardiomyopathy
[J]. Circulation,2000,101(3) :231-234.

[29] Chai D, Yue Y, Xu W, et al. AIM2 co-immunization favors specific
multifunctional CD8 " T cell induction and ameliorates coxsackievirus B3-
induced chronic myocarditis[ J]. Antiviral Res,2015,119:68-77.

[30] Ridker PM. Residual inflammatory risk: addressing the obverse side of the
atherosclerosis prevention coin[ J]. Eur Heart J,2016,37(22) :1720-1722.

[31] Tardif JC,Kouz S, Waters DD, et al. Efficacy and safety of low-dose colchicine
after myocardial infarction[ J]. N Engl J Med,2019,381(26) :2497-2505.

[32] Lee KM,Kang JH, Yun M,et al. Quercetin inhibits the poly ( dA :dT) -induced
secretion of IL-18 via down-regulation of the expressions of AIM2 and pro-

caspase-1 by inhibiting the JAK2/STAT1 pathway in IFN-y-primed human

[33]

[35]

keratinocytes[ J]. Biochem Biophys Res Commun,2018,503(1) ;:116-122.

Su Q,Liu Y,Lv XW et al. LncRNA TUGI mediates ischemic myocardial injury
by targeting miR-132-3p/HDAC3 axis[ J]. Am J Physiol Heart Circ Physiol,
2020,318(2) : H332-H344.

Liu T, Tang Q, Liu K, et al. TRIMI1 suppresses AIM2 inflammasome by
degrading AIM2 via p62-dependent selective autophagy[ J]. Cell Rep,2016,16
(7) :1988-2002.

Zhang MJ,Zhao QC,Xia MX, et al. The HDAC3 inhibitor RGFP966 ameliorated
ischemic brain damage by downregulating the AIM2 inflammasome[ J]. FASEB
J,2020,34(1) :648-662.

Habib P, Harms J, Zendedel A, et al. Gonadal hormones E2 and P mitigate
cerebral ischemia-induced upregulation of the AIM2 and NLRC4 inflammasomes

in rats[ J . Int J Mol Sci,2020,21(13) :4795.
W AE B A7 .2023-01-27

1111110111111 1111111111111 -1 1111111111111 1111111111111 111 1@ -

( L##5 1000 T1)

[32] Chomette L, Caravita S, Dewachter C, et al. Pulmonary arterial hypertension-

associated genetic variants in combined post-capillary and pre-capillary
pulmonary hypertension;a case report[ J]. Pulm Circ,2021,11(1) :1-5.

[33] Hoeper MM, Badesch DB, Ghofrani HA, et al. Phase 3 trial of sotatercept for
treatment of pulmonary arterial hypertension [ J]. N Engl J Med, 2023, 388
(16) :1478-1490.

[34] A study of sotatercept for the treatment of Cpc-PH due to HfpEF ( MK-7962-
007/A011-16) ( CADENCE ) [ EB/OL ]. (2021-06-30) [ 2023-01-22 ].
https : //clinicaltrials. gov/ct2/show/NCT04945460.

[35] PADN-CFDA: pulmonary artery denervation shows promise for treating PAH
[EB/OL ]. (2022-09-18) [ 2023-01-22 ]. https://www. acc. org/latest-in-
cardiology/articles/2022/09/16/18/24/sun-1215pm-padn-cfda-tct-2022.

[36] Adler J,Gerhardt F, Wissmiiller M, et al. Pulmonary hypertension associated with

left-sided heart failure[ J]. Curr Opin Cardiol ,2020,35(6) :610-619.

[37]

[38]

Zhang H, Zhang J, Chen M, et al. Pulmonary artery denervation significantly
increases 6-min walk distance for patients with combined pre- and post-capillary
pulmonary hypertension associated with left heart failure[ J]. JACC Cardiovasc
Interv,2019,12(3) :274-284.

Zhang H, Kan J, Zhang J, et al. 3-Year outcome in patients with combined
precapillary and posteapillary pulmonary hypertension ; results from PADN-5 trial
[J].JACC Heart Fail ,2023,11(8 Pt 2) :1135-1146.

TReatment of Pulmonary Hypertension Group II Study (TROPHY-II) [ EB/OL].
(2018-08-02) [ 2023-01-22]. https ;. // clinicaltrials. gov/ct2/show/NCT03611270.
Kennedy JLW, Mihalek AD. Update in approaches to pulmonary hypertension
because of left heart disease[ J]. Curr Opin Pulm Med 2022 28(5) ;337-342.

M AE B #7.:2023-09-01



