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D INREFFURHI KX B3R

HEk, RER, B2

(HE] LT Z5RBECAHRB (CHF) EHFEFNIE, —HZMMEH R, X7EW, WHEKIH
% (MSTN) B T#HALAKEF B ik, LAk 2R WH B RIIEm, FFRLIE T MSTN 7 2 % F CHF 245
WY S L BA, TUBE R R ER T, B 3RITLF CHF &5 MSTN 545U 5 S it TG 69 X £ o
Tk ESMEIR 201843 A—2019 F5 A TEREAKXSMES —ERKEERE TGS CHF B4 120 61 447
Tt MAEBFSFMYEEL, BE> ANV ELL (n=49) Fext B (n=71) , KEBF KA. MSTN,
HHedeAr [ 246 N KB4k ATk (NT—proBNP) | 6 min ¥ /7% & (6MWD) . A EAFK KM AEZ (LVEDD) |
A Efibias (LVFS) . £ EHhgi (LVEF) | A5 E# 4R 0 Mm% E%S A%iE (K/A) ] .
FERRFMRLAFIL, I LVEF, ¥ EF 5 A4 05 R B0 H %5 (HIEF) 22 (LVEF < 40%, n=16) .
e o3P RIME 698 A %38 (HFmeER ) 28 (LVEF 4 40%~ < 50%, n=61) F=4tfe 4% G #5538 (HFpEF )
21 (LVEF = 50%, n=43) . RBEEZ T ERRFHAAEN, BA>ATFERFAE (AL AT ERRFMH, n=85)
FoE AR (RAZTEZRREN, n=35) o HER MV EH BMIIK T BA (P <005) . MUY Een s
MSTN, NT-proBNP, &R & FH L 4 £ F TR, 6MWD 42 T x40, LVEF A& T 5841 (P < 0.05) . HFmrEF 42
HFpEF 28 %% MSTN. NT-proBNP. % %R R FH L 4 FA&TF HFEF 42, 6MWD % F HFrEF 28 (P < 0.05) ; HFpEF
28 % % NT-proBNP A& F HFmrEF 42 (P < 0.05) . #E R B %&H MSTN, NT-proBNP & F g R4F48, 6MWD 4T
TG BAF4E, LVEF & TS B4F48 (P < 0.05) o Z518 £ CHF %% MSTN J-& TR 5 A5t Y 52 . o Zh Ak BAL
e 2H %,
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[ Abstract] Background The elderly patients with chronic heart failure (CHF) often have sarcopenia, which is
closely related to each other. Myostatin (MSTN) belongs to the transforming growth factor B family, and its function is mainly to
inhibit the increase of skeletal muscle. Studies have suggested that MSTN may be a bridging factor among elderly CHF patients
with sarcopenia, deterioration of cardiac function, and poor prognosis. Objective To explore the relationship between MSTN
and sarcopenia, cardiac function and prognosis in elderly CHF patients. Methods A total of 120 elderly patients with CHF who
were treated in the First Affiliated Hospital of Chongqing Medical University, Dazu Hospital from March 2018 to May 2019 were
selected as the research objects. According to the patients with sarcopenia, the patients were divided into sarcopenia group (n1=49)
and control group (n=71) . General information, MSTN, cardiac function indexes [including N—terminal pro brain natriuretic

peptide (NT-proBNP) , 6 minutes walking distance (6MWD) , left ventricular end—diastolic dimension (LVEDD) , left ventricular
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fractional sshortening (LVFS) , left ventricular ejection fraction (LVEF) , ratio of peak E to peak A of blood flow spectrum during
diastole of mitral valve orifice (E/A) ] and the incidence of major adverse events were collected. According to LVEF, patients
were divided into heart failure with reduced ejection fraction (HFrEF) group (LVEF < 40%, n=16) , heart failure with mid-range
ejection fraction (HFmrEF) group (LVEF was 40%-~ < 50%, n=61) and heart failure with preserved ejection fraction (HFpEF)
group (LVEF
prognosis group (no major adverse events occurred, n=85) and poor prognosis group (major adverse events occurred, n=35) .
Results The BMI of the sarcopenia group was lower than that of the control group (P < 0.05) . The MSTN, NT-proBNP, and
incidence of major adverse events in the sarcopenia group were higher than those of the control group, 6GMWD was shorter than
that of the control group, and LVEF was lower than that of the control group (P < 0.05) . The MSTN, NT—proBNP and incidence of
major adverse events in the HFmrEF group and HFpEF group were lower than those in the HFrEF group, and 6MWD was longer
than that in the HFrEF group (P < 0.05) . NT-proBNP in the HFpEF group was lower than that in the HFmrEF group (P < 0.05).
MSTN and NT—proBNP in poor prognosis group were higher than those in good prognosis group, 6MWD was shorter than that in

= 50%, n=43) . According to the occurrence of the major adverse events, the patients were divided into good

good prognosis group, and LVEF was lower than that in good prognosis group (P < 0.05) . Conclusion The increase of MSTN in
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elderly patients with CHF may be associated with sarcopenia, deterioration of cardiac function and poor prognosis.

[ Key words ]

AU 73U S0 I P I B A R SRR A, BEE R E B
$ kA Z WA 2, BP0 J1E# (chronice heart failure,
CHF ) KM AK. JET-RAERRZ AR . CHF /F
F—RpE R RO, B O IIREM B A G St — R
PRNBER AR 2, U R B B LIS, SR B A
BTN, BEZEFSIaEsE L U R — R % AR
MM AT A A B R R IR AR, FR s LA S b,
AT AEA LR SR R R RLP A B R iR L R, B4R
CHF B#H W GINNE, H o ZEAHE N, KRBV,
WFEEW], CHF ANV B F IRRBUR 822 0 ALK
HIZE (myostatin, MSTN) J& THALAERKHNF B Hik, &
REFHBIAL, DaREFONHE, HIjfe 2
HE RGN O DR, AR BURAS RO 414 H MSTN
FEIRARA AHLO F7 5208 SR WO L2 2 MSTN 26k 1A & 7,
FLI R S0 DA R 156 . Kk, MSTN ] fig i Z4E
CHF (5 WU/DRE AL I RE G AL Z M AR R 7. A9 B AE
WMEE A CHF 835 MSTN 54 W/ME . OThEE. WA 2 [E
EZ, DI EAE CHF BEIRRIA T IS 2%

1 g5FH%

1.1 WF9EXT4 SELRPEREER 2018 4F 3 H—2019 4E 5 A THE K
BRI 2= 20— R B K AR BR B iR Y7 141 CHF J3 120 14
KT G  HARRHE: (1) FFE (R I 2R it .
2016 ESC Zutg i i sEmis Wi A P is R ) 7 iy CHF 2
WibnifE;  (2) CHF RS R AT . el Codig A BR B0 UL
s (3)AEME N 65 L Iy (4) LB AEREB . HEBRARIE:
(1) WAfART R T 14, DIREMERIAIE; (2) &k
CUEZE G105 KI0L . BREERESES A 20 J150 (acute
heart failure, AHF) ; (3) J*HFIfig A4, Child-Pugh 5
KR BHI CY; (4) HEDREAS, WU > 400 pmol/
L e e tidE b, (5) @iRWaZ; (6) IR, R
WA ANV RERE L, KA W NLAELL (n=49 ) FIXH
M (n=71) o WUEMIZEIZSIR 2016 4P HLE TAELL S
SERISIERE S BIRE A LU S 1 AR A 4 2 ks

Heart failure; Aged; Myostatin; Sarcopenia; Cardiac function; Prognosis

3WENAIAGIZ: (1) MXTERIUG RIS < 7.0 kg/m®,
Tt < Sdkgm’; (2) RHFEN B M <26kg, Lt
< 18kg; (3) BATHE < 0.8 m/s. AW FPKERK
B JE A — BE e R AR R B AR T B o L
1.2 —MRBORHICEE BB —RBORE, M. AR
A A S AL BEDRS A ARG DL . SO A AR TR B .
o CELR RN 6 A H B RL L SCHAE IR ) L R
S (BRI B o 2 ), IR R > 2 P/ OE LR
AU ) o BML, fE. A0S (New York Heart
Association, NYHA ) 43%%.
1.3 MSTN Gl RS 2 W ER KL 10 ml 2247, T4 °C
TLL3000 r/min B0 15 min ( B0F42 10 em ), BICET
W, T -80 CHRMETRHERA . KA MSTN ELISA {5 &
( LR F MR A R, 185 YEO1354) Al
MSTN, ™ #% 4% B & i A T
L4 D REAE AR A DI SR T ML T N R I ik Bk ET AR
( N-terminal pro brain natriuretic peptide, NT-proBNP ) | 6 min
HATIEZS (6 minutes walking distance, 6MWD ) D ERR A
LRI B E OIRE . A ML NT-proBNP A6 i A B 6z
YRS O PR AR e O A AT Philips iE33 B4
Z A BARAL (BRELALVS N S5-1) SEm, Ha R dsize
D EE KR N (left ventricular end—diastolic dimension,
LVEDD ) . 7 .0 = % %l 45 59 2 (left ventricular fractional
shortening, LVFS) . IO EHNE0 (left ventricular ejection
fraction, LVEF) | 72552 M &F SR LA E 1615 A WG 1L
{H (ratio of peak E to peak A of blood flow spectrum during diastole
of mitral valve orifice, E/A) . #4 LVEF, ¥8E 0 MEH05
BUEAG 0 J15238 (heart failure with reduced ejection fraction,
HFtEF) 41 (LVEF < 40%, n=16) . i s4chiEm .o
v (heart failure with mid-range ejection fraction, HFmrEF )
41 (LVEF 3}y 40%~ < 50%, n=61) Fl5} ifi 5314 88 10 71
£ (heart failure with preserved ejection fraction, HFpEF ) £
(LVEF = 50%, n=43)
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15 BV FTAREFALEN R AER T RIGEEYT, St
ANEFM CFEHEL S8 ABEMERIET ) KAERKN. 1R
PERH TR RFFRAERGN, BHA B RIFH (KK
HEFERREMN, n=85) MG ARA (&EFEARF,
n=35) ,

L6 itk AUHRITA BT SPSS 20.0 SuitaE Kt
A0 FFEIES AT REELL (x£5) Fom, 24
) AR FH B R 25 2240001, 2L 1) G R LR T SNK—g #6560
WL ) FL R ARSI AR A ¢ K556 5 THECROR AR ER R, 2
LA x 2 e, Pl P < 0.05 HESASITE X,

2 H#R

2.1 U AEZH S0 R A R — RO b LR 2 5 X R
UEEMR . R, mIER AR BRI R ER WO
R MMEER L AR TR NYHA 4 Ib e, 2R
giits B L (P> 0.05) ;5 WUDAEZ B BMIAR T X R4,
ERAEGEEL (P <005) , WE 1.

22 AUDRE4L AN AL i MSTN ., DIhfEfElr . FEAR
FEEAREE  NUPAEH B MSTN, NT-proBNP, FZER
R R AR TR R, 6MWD & TX 4L, LVEF R T%)

PJCCPVD  August 2021, Vol.29 No.8 hitp: //www.syxnf.net

B, Z2RAESGITHE N (P <0.05) ; USRI 4]
B35 LVEDD | LVFS. E/A [b#8, 2RI E X (P >0.05),
W22,

2.3 HFYEF 41, HFmrEF 4], HFpEF 418 % — %R i
HFrEF 2. HFmreEF 2. HFpEF 20 58 & PE 9. 4RI . & i
KA BRRIRE AT, O AR R AR
BMI. #fRlbE:, ZRIgit#EYL (P>005), k3.
2.4 HFEF 20 HFmrEF 20 HFpEF 20 33 MSTN O IIBEFEFR |
FERN LI LA R HFEF 4], HFmrEF 41, HFpEF
2 % MSTN ., NT—proBNP, 6MWD. FEARFff k4RI
i, ZERAGFE Y (P <005) ; HFEF 40, HFmeEF 25
HFpEF 41873 LVEDD. LVFS. E/A WL#, ZRTaI¥E X
(P > 0.05) . HFmeEF 41, HFpEF 41 f # MSTN, NT-
proBNP., F 2R R F & £ A% T HFEF 41, 6MWD K T
HFEF 4, Z5 A5 E X (P <0.05) ; HFpEF 4183
NT-proBNP ik + HFmrEF 41, 225 /4 2¢E L (P < 0.05) ,
W4,

25 FEARHASHIR RIFHBE BRI E WAaR
TN AR IR R AR BRI R AR O R A

R WUIEH 5] IRE R E —RPORH LA

Table 1 Comparison of general data between sarcopenia group and control group

NYHA 4% (n (%) )

w3l g i3l B R B LA Uik PR% - BMI(xes,  fiEE
(Brg) (x5, %) (@)) (%)) (w)) (%)) (%))  km®)  (rzs, F) 14 % Mm%
X HReL 71 39/32 71453 35(493)  22(310)  30(423)  50(704)  35(493)  240£23  88:28  12(169)  30(423) 29 (40.8)
MpfEd 49 26123 725465 20(429)  19(388)  26(531)  31(633)  28(571)  232:L1  95:26  T(143)  23(469) 19(388)
X2 (o) fif 0.041 1.085" 0483 0.782 1.361 0.677 0.716 2330° 1.552" 0300
P 0.840 0279 0487 0377 0.243 0411 0.398 0.021 0.123 0.861

e "N, NYHA= 41200 000 s

R 2 NUDEA X HRALE R MSTN, DINREE bR . EEANRFO AR

Table 2 Comparison of MSTN, cardiac function indexes and the incidence of major adverse events between myopenia group and control group

215 wige _ MSIN NT-proBNP MWD LVEDD LVFS _LVEF E/A FEARE
(x£s, pg/L) (5=s, ngl)  (xxs, m) (Fxs, mm) (5£s5, %) (xzs, %) (xxs) M in(%)]
xR 71 152+3.1 630+ 160 440.8 + 80.5 554+13 372+ 15 481+42  095+0.08 12 (169)
WL EZH 49 23.1+6.3 696 + 196 405.6+ 1063 559+ 1.7 37.4+1.1 462 +5.1 0.94+0.11 23 (46.9)
t(x*)fE 9.170 2.032 2.062 1.829 0.855 2222 0.576 12.661°
PiA < 0.001 0.044 0.041 0.069 0.393 0.028 0.565 < 0.001

TE: b x 7 fEH; MSTN= WUAZLERKMEHZE, NT-proBNP=N K fkFT&R, 6MWD=6 min 217 HiE, LVEDD= Z2. L& &F R WINAE, LVFS
= LU FE MRS R, LVEF= Z50F S8, B/A= 42538 e CUAF SR A B0 | g5 A Wb (i

£ 3 HEEF 41, HFmeEF 41, HFpEF 2418 & —Bvok i
Table 3 Comparison of general data among HFTEF group, HFmrEF group and HFpEF group

o3 il P51 AR o lINES WERIG LG ek PREg: - BMI (x+s, R
(Br1&) (xx5,%) (n(%) ) (n (%)) [(n(%)) (n(%)) (n(%)] kg/m”) (xxs, )
HFrEF 21 16 9/7 71.9+59 10/16 6/16 10/16 11/16 9/16 230+£25  97=+18
HFmEF 4l 61 34/27 71349 28 (459) 21(344) 27(443) 41(672) 32(525) 233=x2.1 9.4+2.1
HFpEF #1 43 22/21 70.9+44 18 (41.9) 14 (326) 19 (442) 29 (674) 22(512) 23.8=%15 8.5+29
F(x*) 4 0.245" 0.256 2.025" 0.130° 1.860° 0.014° 0.121° 1.274 2.343
PH 0.885 0.774 0.363 0.937 0.395 0.993 0.941 0.283 0.101

e O xMH; HFrEF= Shii s 80 AR ) gl , HimekF= Shi5-8oh a0 ) 8, HFpEF= 41050500 B (1.0 ) 5l
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MM . PRI s BMIL, AR R, ZR TSI EE N
(P>005), W#kS,

26 FEARHAEHG REHBE MSTN, OIIFEHE 5 L
B UGS R4 # MSTN. NT-proBNP & T 15 B 441,
6MWD 4 T J5 B 4f4H, LVEF K T Hn R4, #5F
Gt E X (P<005) ; WEARASHG RIFHBE
LVEDD. LVFS. E/A b5, 2ZRTg0t#E X (P> 0.05) ,

E B R A . WUREL BB MSTN i T R4, $m B 4F
CHF 5 IFNUDSRE T AE 5 MSTN T S B WL 246 n &
B, WUDIEL B35 NT-proBNP, EEARRFIFLERKE T
TR, 6MWD & T*HE4, LVEF R TXHRA; 2R IUE
A BFOIIBERNIGE IR TS 22, BIIZZS A E R ARG .
WU 1) e A S AR S AR DG, BRI G 40 WL/ i A S F 5
BRI G B . WIMEEFRN CHF B9 5 B HHEHGE

WA 6. WA 2385 R TRV AE I 2 4R CHE (B B IUB | B
3 tig JILNRE M INREIFEAR, APER T (AR 6. IRIRSER

CHF B3 T LY RESE AT M Ak, 5350 18 I 1l 2 H
M g e, A P RE AR A2 B, LR AR
CHF (B3, Sl st R R RERTER 40 KT BRI A 1 1 0
KL, B4R CHF B W A IFNUNE, & Z AA B0,
KREY . MSTN J& THALEKH T B Kk, HoggEZE 2
B AL . AWFIE B A M B4R CHE BB MSTN 54
HHUE . LIIEE . BUGZEMSER .

TATIRF T R I, EAT MR BT R g sl 98 2 CHF &R
FPUG A RIS AR 2 L R T L 4 S A
PRZER Ty I AR R B D RE SR ARG, T i — 2P i
Oy P RBRIE A R WK, 120 £ 4F CHF B,
B 49 IS IIUNE, & 40.8%, PiHEAE CHF BES IV

T o) BEBIAREY Clq KFTHE 0, (HIRB SR8 K
BAF CHF BIFNUAE B E IR BUS N2, XRS5 AR T
D WPk XU X 182 AR CHF B BT 2 4F, 4%
AR, WUDSE B PO ) R AR T AR a8 L0 ) A B R
B, ARG S AL, RIS K R L D T
I . AFTEEE R R, BlE AN R4 MSTN B T .
PE7R MSTN ACSF# 5y, Z4F CHF B I R UG 22
AWFFEEEH B 7%, HFmeEF 240 . HFpEF 28 H % MSTN
NT-proBNP, FZIR R H4F & A 4K T HFEF 21, 6MWD K
T HFrEF 4H; HFpEF HEHE NT-proBNP T HFmrEF 4H; 4%
7R MSTN F} 5 1] G5 & 4F CHF % O I g kA 55, MSTN
T 1997 4R R 26 EAR S A R R, H SRR

&4 HFEF 4, HFmeEF 40, HFpEF 4183 MSTN ., OIIRERFR . EE AR PR AR LR

Table 4 Comparison of MSTN, cardiac function indexes and the incidence of major adverse events among HFrEF group, HFmrEF group and HFpEF group

o %k ~ MSIN NT-proBNP 6MWD LVEDD LVFS E/A B NEE SR
(x5, pg/l) (x5, ng/l) (x£s, m) (x+s, mm) (x+s, %) (x+s) (n(%) )
HFrEF £ 16 27.1£82 824 +214 334.6 + 56.0 55.7+1.5 373+1.0 1.0£0.1 12/16
HFmrEF 4] 61 11.3£52" 633 + 183" 408.6 +87.1" 554+1.0 372+13 0.9+0.1 17 (279)"
HFpEF 4 43 9.4+23" 529 + 96" 4402 +57.2" 552+ 1.1 372+1.2 0.9+0.1 6(140)"
F(x*) 79.718 19.508 11.912 1.276 0.085 0.525 21.136"
P < 0.001 < 0.001 < 0.001 0.283 0.919 0.593 < 0.001
otk x 2 MH; 5 HREF 4158, 'P < 0.05; 5 HFmeEF 41 H48, P < 0.05
x5 HUGARMASHUG RIFAEH —RTOR
Table 5 Comparison of general information between poor prognosis group and good prognosis group
415 %k P i [ (10 DRI RN WA P BMI (x5, ke
(Bi&) (325,%) (n (%)) (0 (%)) (n(%)) [(n(%)) (n(%)) kg/m’) (x=s, 4F)
W ARA 35 22/13 72759 17 (48.6) 13(37.1) 18 (514) 25(714) 19(543) 233x19 93+25
WS R4 85 43/42 712+35 39(459) 28(329) 38(447) 56(659) 44(51.8) 238+15 8.9+2.9
r(x*)1E 1503 1.725 0.072° 0.195° 0.450" 0.348° 0.063" 1.532 0.714
P{E 0.220 0.092 0.788 0.659 0.502 0.555 0.802 0.128 0.477
W xCE
F6 WEARMSHUG RIFAEHR MSTN, OITREFEIRLLL (x+5)
Table 6 Comparison of MSTN, cardiac function indexes between poor prognosis group and good prognosis group
205 % MSTN ( wg/L) NT-proBNP (ng/L) 6MWD (m) LVEDD (mm)  LVFS (%) LVEF (%) E/A
SN =8| 35 26.3+7.3 755 + 253 379.2+101.2 55.7+ 1.4 37.5+1.2 453+6.5 0.9+0.1
e BT 85 13.1+32 610 + 123 433.7+94.6 553+1.1 372+ 1.4 49.0+3.4 1.0+0.1
i 14.166 4.194 2.807 1.431 1.014 3.984 1.393
P < 0.001 < 0.001 0.006 0.155 0.313 < 0.001 0.166
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BEFEAREI D, A i AN R D) E CHE 3% MSTN
IR, MSTN KR O UIRER ST, I H5 IR
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IZHFE R HE— 24 ST

AR EE R R, WG R4 8 #H MSTN, NT-proBNP
TR RAFA, 6MWD % THilJa RAFH, LVEF T ila )
WAL, $ MSTN Jhis nf B 5 &4F CHF [ BUS A RA G,

B HAATE—E R ARWFT O itse, B
AEUIN, [F = 258 T WORLO IR R SR SRR O K, A
—ERIE R R, ELERZ AR AR / S St — B A EA
WA, XSO R I e 51 5l .

L5 LRIk, BAE CHF 3% MSTN Jhi T fig 5 H A R AL
SiE | DITREEAL . TR 254 G (EADISE R EEAT 1IN T,
FERHEBRIRA R TR, AW S5 18 W4 it — PR .

W H Tk BT L FOMEE &R, BE 55T
Foh, RN ZHATREKSE . B St F o £EBRE
ATRFERATR, P FEERA T, BEEE,

ALRA Z R
S L Hk
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