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WE . BY SR AR R ERmiRz (COPD) &3tMaitkd E (PH) &4 Pk
B, SATILA A KPR FELS COPDASF PH# X %A, FFik 59 4] COPD 4-3f PH % 44 166 %] COPD
ZPH &4, AmILA A RKIpH Z ARk (BNP) RF, SHEBRIFELECENRPBE, CELENE
MAFFIRE S (SPAP), SPAP = 40 mmHg ##€ 4 PH, = RMMIOKL% BB (TAPSE) < 16 mm A &
CHETR A, mEMEE. kA, 6 min FHAIEH, FHR KFE 2254 COPD £4, COPD &JF PH %
# & 26.2%(59/225 ) ; COPD 4&-3f PH £LWLI A& K47l & F= BNP /K-F & T COPD & PH 48, #H4LLR] & K47

B F KT 5 R P 16.4 F2 12.8 ng/L, ZFA LT FESL (P <0.05); BNP RF45 52 (147.8714298)
Fo (114.61+53.47) pg/ml, ZFA % FEL (P <0.05); A8E M : BNP AL £ K474 & 2 B4 % ; AL
B & K ApH] E e SPAP ZEA8 X 5 DLA A KIpHl £ 5 TAPSE =& £ S I AEFE AR % (P <0.05); BNP R 5
SPAP 2 EAEE( P <0.05 ), £518 COPD 45F PH &%, e ZIULA A K A5 £ K F38m, 5 o ¢ BNP K-Fpbdzg,
BTS2 S SRR BT BRZ RS @, WL R R R BB e AR KM, LA A KPR T ARAL T BNP &
COPD &3t A 3 ik & JE 04 - 4045 i

KA RIS A EE LA AR RE ;A

FESES : R563.9 XERFRIRAD : A

Plasma myostatin in patients with pulmonary hypertension
secondary to chronic obstructive pulmonary disease*

Tong-sheng Wang, Xiu-li Su, Yu-xia Sun, Yi-min Mao, Hong-pei Qu
[The First Affiliated Hospital (Clinical Medical College), Henan University of Science and Technology,
Luoyang, Henan 471003, China]

Abstract: Objective To investigate the expressions of myostatin in patients with chronic obstructive
pulmonary disease (COPD) combined with or without pulmonary hypentension (PH), and analyze the relationship
of plasma myostatin level with PH in patients with COPD. Methods The levels of myostatin and BNP were
investigated in 59 COPD patients with PH and 166 COPD patients without PH. Echocardiography was used to
evaluate the function and morphology of the right ventricle (RV), and the value of tricuspid annular plane systolic
excursion (TAPSE) less than 16 mm was considered as RV dysfunction. PH was defined as systolic pulmonary artery
pressure (SPAP) = 40 mmHg assessed by Doppler echocardiography. Lung function, arterial blood gas, and 6-minute
walking distance were checked. Results A total of 225 patients were recruited, 26.2% (59/225) had PH. The plasma
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myostatin level was 16.4 ng/L (2.2 - 25.7 ng/L) in the patients with PH and 12.8 ng/L (3.2 - 20.3 ng/L) in the patients
without PH, the plasma BNP level was (147.87 + 42.98) pg/ml in the patients with PH and (114.61 + 53.47) pg/ml
in the patients without PH, the plasma myostatin and BNP levels were significantly higher in the patients with PH

than in the patients without PH (z = -2.741 and -2.023, P < 0.05). There was a positive correlation between plasma

myostatin level and BNP level in the whole study groups (P < 0.05). Plasma myostatin level was positively correlated

with SPAP (P < 0.05). Multivariate regression analysis suggested that myostatin level was significantly correlated

with the values of TAPSE and RV myocardium performance indexes among the COPD patients (P < 0.05), and that

BNP level was only positively correlated with SPAP (P < 0.05). Conclusions Plasma myostatin level is increased in

COPD patients who have PH. Stronger correlations of plasma myostatin level with echocardiographic indexes of the

right heart suggest that myostatin might be superior to BNP in the early diagnosis of PH in COPD patients.

Keywords: chronic obstructive pulmonary disease; pulmonary hypertension; myostatin; brain natriuretic

peptide

12 PERHZEPERIZ ( chronic obstructive pulmonary
disease, COPD) & 7% Wi 31 Wk & & ( pulmonary
hypertension, PH ) i35 (9 52 W Ao AR OG5
Jixi 4% BK ( brain natriuretic peptide, BNP) J& PH fil 45
OEINEA SNBSS IR — " PLA KM & A
( Myostatin ) 3Rl AFIA B JILIA) A= 1989 [R5 78 25 4
1oy TSR0 ) v AR T ek 5 L e PR R
OISR B RBACE TS Y ARRFSEIEAE COPD &
JF PH B Z A I Myostatin 31, N H 5 COPD
A PH SRR

1 RS

— R A

sk 2013 4F 1 H -2016 4F 6 H i B RHE K5
—Bb IR B BE IR 12 RUERE ] COPD 3, Akt
. OFFE COPD Fase BIMARfE, MZk. K. <
i SRR IR AR BB AR AR B Y, HRE 8 LA | 5 4F
% >50 % . QRWAHEHAR 3 42 L)L o FERFSE I,
BFANRYT T EALR WA TEY KA 7 Bibt
NRBRRE 5. MEAL, 85% I A TE W AN B T %
RIS T A M2 7856 400 ~ 800 mg/d ). HAFBRARE : D
ZE LSS (LVEF) <50%, AR =JMWRi -
QHEBR AT RE S | EL Al S KT T i 5« BRI
HCIRERERT 5 3L 2 N H A COPD 2UEIE S ; i
2 AE A RN ARAR ZEH 5 REIRT T B ZE R R IR
Wi 5 BEVELAEALE 5 FTMIE O M sV 2%
FERMEONERE 5 IFREAL RGBS . @45
FIBE B BRI 5 ASPEBo «

AR BHIPR 5 RGEMERAE KL ; B DI6E
A4, WishkESs (systolic pulmonary artery pressure,

1.1

SPAP )= 40 mmHg #y PH", #2749 PH /3> A4 .
COPD &3F PH 4 59 i, Hovlr, 554 47 491], 2otk 12 491,
Fy 62 ~75%, 1 (678+55) % ; COPD L
PH 4 166 ], Hor, B4k 133 4, <otk 33 7, 4Ei%
61 ~ 76 % V1 (65.7+5.1) % PHLLEAER M5
WeAR S (RFEFEH. COPD ™ HFEE 34 KW A 254
BT ML, ZREGHE (P>0.05), AHF
REXBACPEZE b ikl (S < 20120307 ),
AW G 4 2 8 FE R 15 .
1.2 Fik

105k COPD S PRI . AR08 . RIS . By
RS — IR ERE, IR TIRES . Sl 5 .0 3 ]
Ky . BiTHBEMIE . 6 min ATHEES . A& Myostatin |
BNP 7K~ S sl ik i <
121 el e SRS E A AR, WA )
g (FVC). 28 1 B IFRAETR (FEV,), &S
i (RV)Jifi S (TLC) ifi—% b yRicE ( DLCO ).
it 75 B E A AR R IC I, DLCO 3 ik — 11 A3
WP ML EARIE . SRIEW AT T el < 25 71 — i
(200 g), 15 min J5HEM FEV,,
122 6 min FATIEHRE (6 MWD ) ZBEICHR [1]
RIRTEK 30 m 1Y ECE k17, BE AR RElT
A, 1F 6 min WEEZE A AL B . W IF e 1T

(IR PN
123 SREEA TN SR R

HEEI B KR (PAMP ), HOR F £38 #h 75 2
SRR (TRV), 2% 107 B X5 b
Sl ik I 46 = (SPAP ), B SPAP=4 x ¢ KR it i &
(TRVmax ) + 56 (RAP), M 2009 4E 9 F Wi
WP~ o R Co i 2 23 A 1 PH 2648, Y
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SPAP = 40 mmHg (1 mmHg=0.133 kPa) Hf, HJAJiA
AEAE PHY, K Philips iE33 % (0 2 3% 81 75 12
10, %k 2.5MHz, B BAEMIEM SCOFEMY, [F2EL
ST RHGO L 8O 8 B 2 1] 2010 ki
ASE AL OHERS s SRR« R AL
#% (TAPSE ). fi =0 U450 (RVMPL), 47 % 1
AR (FAC ). ]I 72 28 51l 7342 ( LVEF ).
HEME (RVD), A0 EEE (RAD), ADEE
BEJELRE (RVWT ), SPAP.
124  Myostatin /2 BNP M & N HBREZE 12h
HURATE KL 6 ml, FANA 10% & e R —
B 30 w1 BAM KR 40 w1 HLEERIE T, TR, 4C,
3000 r/min 5.0 15 min, &5 10K -80 CLRAERHINE -
Myostatin F ELISA #:5%E (N ELISA i{#I &, |4k
AR A RAR ), Myostatin NN N
BEpLiR ( BIEEHR AR AR ), ik I
YEULAIASUEA T , 50 ng/ml. BNP 2R ] ELISA #:% ,
kg i SRR E UL BT, 07 pg/ml,
1.3 #FitEFZE

K SPSS 17.0 it R EHE AT /3 Hrab 2R,
A IER T TR IS = ARt (xxs)
FR, SR ¢ KR THECTORMA B LR xRS
R ER TR P A AL (AR ) Fox, P4
B8] FE %R Mann—Whitney u £ 56 . JF 1E 25340 766k
JazE| log I RE S ARGk, SR UEAT Pearson 4
KT RN Z e A A 404, P <0.05 h2ERASE

PED-9E

2 #R

2.1 IfGRYFAE

225 {5 COPD f8# , Hory, S5 180 191, 2 45 441,
150 A& 8 T HE (30% < FEV,<50% ), 75 &
WEE (FEV,<30% ). COPD &7 PH 41 59 {4, COPD
JC PH 41 166 7, PHZLAFY | PRSI | (REFEE . WL,
TLC. FRC. RV. DLCO diiHa A, Shik =%k
fiie sy e B A 25 L 25 R IEge 4B X (P >0.05) ;
T PH BFE ML, PHERFWZRS FEVL & Hi e
g3, FEVIFVC, ik EAL, COPD ™ HAEfE
ST, PHBETEE, ZRASITFEL. WA
MWD FI SPAP [ #2, 2253 Geit4 8 3L (P <0.05),
W3k 1.
22 ILEEXBSE

W2 4 . %, LVEF 2 3 B85 X ;
COPD 4 Jf PH # # TAPSE. FAC {& F COPD &
PH ¥, 25 A5 %E X, COPD /3 PH ¥
RVMPI, RVWT, RVD. RAD & T COPD J¢ PH &3,
ERAEGIFE L (P<0.05), W2,
2.3 Myostatin #1 BNP 7k

COPD & 7 PH 41 Myostatin 1 BNP K F & T
COPD JG PH 41, Myostatin 7KF43J J& 16.4 ( PY43{ir
[E B, 2.2 ~ 257 ng/L.) 5 12.8 ng/L ( Y 43 {37 &) B,
32 ~ 203 ngL), ZRALGITFE X (Z=-2741,
P =0.011) ; BNP /K ~F- 43 %l j& (147.87 £42.98) i
(114.61 £53.47 )pg/ml, 22 R A Gt L (Z =-2.023,

%1 COPD &3 PH 5k &3 PH BE &M REFAE L3

COPD . PH 41 (n =166) 65.7+5.1 133/33 222+26 342+ 14.0 472+ 14.6 48.4+13.2
COPD 49 PH4L (n=59) 67.8+55 47/12 20.1+5.1 34.1+15.0 41.1+11.7 42.1+92
o x 0.656 0.214 0.562 0.654 1.32 1.321
P 0.420 0.138 0.341 0.232 0.043 0.042

COPD JC PH 4 (n =166) 57.7+8.2 105.1 £17.4 117.1 +30.1 128.3 +32.0 575+4.8
COPD A3 PHA (n=59) 51.9+6.1 107.7 £20.7 111.6 +23.6 131.6 + 18.4 533+79
i x M8 1.421 0.076 0.125 0.214 0.321
PiE 0.031 0.883 0.782 0.672 0.132
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COPD J& PH #4 (n =166 ) 643+5.1 49.1+438 379.5+35.1 65 (39.2) 20.6+5.3

COPD &Jf PH 4 (n=59) 46.9+59 541+52 286.9 +34.2 22 (37.3) 459+6.7

o x i 1.457 0.259 1.654 0.659 1.697

P1A 0.031 0.494 0.011 0.230 0.020
X2 7ECOPD&H PHEXREH PHEBEDHERBESHLR (xxs)

COPD JE PH 4 (n=166) 81.2+6.1 622+59 21.3+32 43.1+54 452 +4.7 475 +0.5 32.7+5.1 40.5+4.9
COPD &3 PHAH (n=59) 822+69 56.2 +6.1 15223 341+14 559+39 5.68 +0.7 36.8+3.5 48.8 +4.3
{8 0.678 0.632 1.213 2.098 2.097 1.643 1.843 1.812
P1E 0.450 0.430 0.033 0.020 0.021 0.032 0.020 0.032
P =0.042 ), * 4 Myostatin RiZKEZIMEE L TLE S
BRGEASTER

2.4 Pearson XA TER

Myostatin 7K - i F log %% 4 i 1F 75 43 41 %5 K,
Myostatin 7K °F- 5 TAPSE., FAC £ 1 A1 % (r =—0.315
1 -0.241, P =0.002 1 0.003); 5 RVWT. RVMPI,
RVD 2 IEAC (r=0.351, 0.209 F10.195, P =0.001,
0.003 F1 0.005 ); BNP 7K-F-5 SPAP S IEAHSE(r =0.201,
P =0.009 ) ; Myostatin 7K *F- Il BNP 7K *F- & 1E A 3¢
(r=0.295, P=0.002 ), W% 3.
25 ZRILLMERPEASTER

SEUDl Myostatin 1 BNP 157K A 52 B AH 6
PERRAT L2 IeE B AL BIHS T, BRI B A5
Wi, 455578, TAPSE . RVMPI 1 SPAP Xf Myostatin
B 2 54500 F 8 X (P<0.05), I
* 4,

% 3 Myostatin #1 BNP 7k £5 COPD £&

BESHWEERD

TAPSE -0315  0.002 -0.107 0.092
FAC -0241  0.003 -0.099 0.201
RVWT 0.351 0.001 0.107 0211
RVMPI 0.209 0.003 0.119 0.121
RAD 0.108 0.059 0.121 0.109
RVD 0.195 0.005 0.112 0.116
SPAP 0.209 0.003 0.201 0.009
BNP 0.295 0.002 - -

T 51.039 35.987 67.092 5127 0.002

TAPSE 0.498 0.204 0.631 2920 0.012

RVMPI 0.593 0.209 0.783 2371 0.009

SPAP 0.487 0.211 0.721 2.198  0.003
A A

3 itig

AWFFRA 24K . O COPD A I PH 41 1 2%
Myostatin 7K - & F COPD J& PH 4 ; @ Myostatin 7K
FEALE (RV) IR AALEA X 5 IF5 coOPD
G I PHA O, SEFAHOC R B, 5 BNP 48 b B AURE
ARG — KRBT T COPD FasE 3% 1K Myostatin
A D EMPOHRSENER, LU S0k

AT ABER) COPD S 2280 JEH ™ B A<
ZBR, S FEV, SHHEE LG <50%, &9 PH 1
B 59 (26.2% ), BLHATE COPD f& 5 KA fE 4 i
HAIE PH R AEAE . RV HAEREAG A i 1 7= 2F 1 2k
EEZ COPD 1y B R FE . A SCikdi & ud 7, AR
RO SR 2R Pﬁﬁﬂﬂfﬂ,ﬁ@uﬂ&ﬁ%%, R
f£ COPD JC PH &, RV 2 HHMThgEAR 4 . LR
ik WFFEIRIETARRRIRE , Al i R, TR
RV JJREA 4,

GRUSON %™ #z 38, 18 M 58 i v .0 ) = i &
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5 28 &

H XA, 1% myostatin KT, AT,
GEORGE 25" R, ik O MES sl sk B0 U
SR A0 1 5E 0, 112 Myostatin K SE3E I, ARHF 5T
#E— %W, COPD 1K Myostatin K5 I v
RV IR B A SHOMOC ., SRR, R b
Myostatin KT E R BES COPD Ml RV ThEER AT A
Ko Myostatin LA . BHIUBT RS 7, F2AE
HHEILERL, e WIE OIS PR, AT
SRR T AR ¢ 2K Myostatin Fh 57 4 Ji R 2
frang? 20 77 5 R D RS Y Myostatin 7

e L IUBE 5E 3l 9 A 24 v & 3, W0 WLAE i |
Myostatin ) 235 TH sy, 7EMERE S04 1.0 L2 35 30
JIEERE, WL myostatin KPR P 0 1 KR
LU Myostatin A3, I B HG 7 0T REAG0 HL
Myostatin KPS T S R Myostatin IKEAE
JEEA AL LR RSN, AWF5EEB: COPD B A
DY, A PH B TEFRINL Myostatin T o] BEFIL
WU A RERERG T, J5 35 AT BE B PRI Myostatin F+5
)5 A . HEINEKE 45 " 108, 150 ) Z20, Ok
RS PEr=4: Myostatin, (i 1f13% H Myostatin 7KFH410 3
| 4 FEIEH K.

A 5% WL %E 2| Myostatin 7K F- 155 SPAP 2 [8] £ 1F
K. COPD B, frla s 2 PH . Fl
B2 BRAR BE Y H 25 ™ HOA S PR A E , i i
S R I A REL T s, sl O MR X R R
&, AU IR S e AL g, S
O RACEE, Z R A aEs, JE B PHY, X g
BT AW COPD B ' Myostatin 7K F- 1 RV T 5
& b5 4 TAPSE . FAC. RVMPI 2 [A] 4 56 1 11 Ji [
Myostatin K5 RV DIgEFE s . LLACS i L7 3h F1 27
bR (SPAP) FHCME, ATAES COPD H A0l T
F Myostatin A .

COPD & 3 PH %, RV H 129" K. Myostatin
5 RV H & H %, 5 RVMPI A 3¢, RVMPI # K J&
A EINEEA AR AR AL RV &7 5K 1Y — > [A] e 45
b Mo BEFEAREN], 3K Myostatin /KF- AT 25 RV
BRI IAT G TR B OAEL S Em iy, KA
JIL Myostatin f23k 13 "™, W LA RE 3R LR A
FERHI™, Myostatin AT LAFE RO UAR S A= M AR A A
T AR, KRZ%COPD & Jf PH 4,
RV ER 5472 B REIR <5 mm DL b, H0Ah, 52 H)
Myostatin IR O SRR R IEA G ™, g5t |

NERE RV 5 i firask B i A 5 . Ry Z BERY S |
RV T IE AL A B GE 2. COPD 3 9F PH [
PR, BRI D BEAEEIL R, BERRAES, RV YT
ik, AT, R R, Myostatin ATREYE M 1
ANTETERY SR A 8 100 ) S i R N, (X
TP LG g g AR . BT EL, ABFTE AR R,
% IHRES KL (TAPSE F RVMPI) K SPAP 5 Ifil 3%
Myostatin AR A HE . DEFRRREE [, 7E
COPD 1, If13% Myostatin J& RV IRERRATAT 1 3645,
AR A5 PH.

Bk 5¢ % BLAE COPD. A7 .0 3 38 35 /¥ BNP
1 K ity i 44 BK AT 4R (amino—terminal pro—brain
natriuretic peptide, NT—Pro BNP ) F+#& 5 [A]if, EA1AT
P12 PERE E PH A 1 AN 7 . A
LM% BNP /KFAE COPD 43 PH 411 T COPD &
PH 2. OGS TSR] BNP 7K F- 55 SPAP AHG . Hx
UCATFERI, COPD 571 PH AR MK BNP KF-THE
BNP Al NT-Pro BNP Ji& H {if 1 12 Wi PH A9 29 1L
HFbREY Y. fE COPD HEL, BNP Fl Myostatin 2
WA, X & F A BNP Fil Myostatin AR 75 0 )L 28
ik, HEBENIANA G, EATHER AT LA U I
ATER . KL, M3 BNP /K5 Myostatin 7K-F 9 4
KRBT, SR, MHCRER R, ER RV I
eS8 b, BNP KB H Myostatin KFEERZ 5 whAb,
W57 7R, 2 N EZE RV DIRESEL (TAPSE Al
RVMPI ), SPAP 5 Myostatin 7K 4%, {H BNP 7K
UL SPAP M15G. ARWFTEBA A 8L BNP KF-5 RV
JEAZAROE, Bk, XIBFFRRY], 1 BNP MHIL, 78
il COPD A3 PH J51fi, Myostatin 1] & 5 BUR

HRTEIWFSE R, COPD &3 PH, Ifiid¢ Myostatin
JKEREN, 113 Myostatin ZKEH1 COPD £ OIIRE M IE
AR S BNP KLU, 7EEAliA O D RE &
fiti sl ik 5 K 5 1, Myostatin 7K/ B 55 AUAH G 1X
SeZE BB, Myostatin A BELF BNP Xf COPD 4 Jf:
PH (2T, (EARRADIR .
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