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Effect of respiratory muscle exercise on ET-1 and VEGF in elderly patients with chronic
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Abstract: Objective To investigate the effect of respiratory muscle exercise on endothelin-1(ET-1) and
vascular endothelial growth factor (VEGF) in elderly patients with chronic obstructive pulmonary disease
(COPD) complicated with pulmonary hypertension (PAH). Methods A total of 180 patients with stable
COPD complicated with PAH treated in the Department of Respiratory Medicine of People’s Hospital of Ding’
an County from January 2018 to January 2021 were randomly divided into the routine treatment group(n =_80)
and the respiratory muscle exercise group(n =80). The routine treatment group was given oxygen inhalation
and other conventional treatment, and the respiratory muscle exercise group was combined with respiratory
muscle function exercise. Serum ET-1 and VEGF levels were measured by enzyme-linked immunosorbent as-
say (ELISA),the lung function and the differences of ET-1 and VEGF between the two groups were com-
pared. Results There were no differences in the first second expiratory volume (FEV1), forced expiratory
volume/forced vital capacity (FEV1/FVC),ET-1 and VEGF between the two groups before treatment (P >
0.05). After treatment,the FEV1 and FEV1/FVC in the respiratory muscle exercise group were higher than
those in the routine treatment group, while ET-1 and VEGF were lower than those in the routine treatment
group, with statistical significance (P<C0. 05). Conclusion Respiratory muscle exercise could reduce the lev-
els of serum ET-1 and VEGF in patients with COPD complicated with PAH,which may improve the condition
of PAH.

Key words: chronic obstructive pulmonary disease; pulmonary arterial hypertension; endothelin-1;

vascular endothelial growth factor

x  BEEMB .G LA ERETLRIE H (20A200489),
EEFA . LU, B FREN, EEAFIER RS MR, © @EEEE.Email:383054138@qq. com,



« 1608 - M E¥ 5K 2022426 A% 19 %% 123 Lab Med Clin,June 2022, Vol. 19,No. 12

6 1 B P i 55 955 (COPD) S8 —Ffr 3 UL 19 18 1 46
FEPERTE UL BB . TEFRE 40 % LA EABER WG R LR
9. 4% Jlish k& E (PAH) & COPD g% W.3F %
JiE » FO R R IA 55, 4 %61 28 5 hn o il o B A B &
SO IR O ERE . B R -1 CET-1) I B A=
KW F(VEGE) & 5 & M 0 I8 A A 56 1 1 i
W, 5 COPD Wy &k & g4 5" . HAr.COPD &
Jf PAH 82 43000697 T B, WFI L) R R 0k 2
COPD iy — B ER & 36 97 16 i, (L xF PAH (19 52 i) Jz He
01N I T N 0 B LV S R 2 @
COPD &3+ PAH B # i th i &% ET-1. VEGF 15
me, LU XS PAH Bi2ia 2 e kde . e T .
1 BEME5RHE
1.1 ekl YEE 2018 4F 1 H % 2021 4F 1 A7
R A BN R B B I N B B 1) 2 A R
COPD & 71 PAH #3 160 f4], B 92 i, 4 68 #; 4F
1% 60~88 &, F-1(65.13+4.38) %, ¥ 160 ] %
BE ML 53 Ry 8 FIG 7 4R T W L 6B o 41, 9 21 4% 80 4]
GANRHE : (DA 60~90 %5 (2) FF A (15 4 BH 26 M
Jili B 955 12 36 48 B (2021 4EME T /O ) COPD Y2
BRUES A RSk gk 0% P R W IR AT i R S
A COPD fa [ &R 4 fal s i FH S Y kAR 46 1
FE 1S5 B 0 B3 & (FEVL/FVC) <<70% .
LW % R iy B AR IR GE E R R = 1 A
(O 54 PAH 2 Wiks e . i %R 19 1 7 B B2 2R B
FHR A 2238 W 7 o ARG I SR FH = 4 P 25 A
T 50 22 R 2SR Y il 3 ik Wi 45 FE (PASP)Y™) MR
kL7 ], PASP=40 mm Hg & X & PAH., HEBR#r
HE - CONG R o H A R BE L A R A 5 (2[R
AOCPE R M EE R IR L IR P O R TR O O
R I B35 XU O FOE S0 L b gRE o Zh R T 9 ) b 3
() PEHE T E IREZ A (D BOA I R 50 AT
PERGEPI A 5 ()T 1A~ H Al 3 e B i R e
TR ZEHT A 25 ) B Ha 9 30 i) 390 3 5 (6) 1F 76 JIR B2 Lk 2%
S5 410 1) B B B P W b X 2 0 5 (7D G O A PR I R
Gipem i S B Y G IR SRR E . AER &
MR W BN R R B B2 B &b, Br Ay 2k
P B R B
1.2 Jivk WHIRITAS T CRIT R Pk
SR G HIRTT VLR M 2 A H RLIR T AL Y
Wl B4 T IF LD RE B . (DD R NP . 48 F 3
W WUT JCTE 1A iy B T o R T B AR UE 5 N B 7 I
A o Al T e S S T A A RO i
FHME S g % bt % 6 7 A AR GR , 4K 10 min,
BR 3 W, ()F P . 15 5 5B 35 ] 5% 0 03 3, %
BT FH S R TR R R T AT A R AR 2 0
We, AR E R IE L2 1 2 2, 5K 10 min, 5K 3 1K,

(3) A AP 45 48 T FRH AL TERR IR b DR BAF,
PEAT I O T il R A 1 0 25 T il A A R I e
We, B2 8 WK Z I HEAT 4 WIRIF I ; @ JE R I 45, 7E
Jr& T I W2 S 0 g I RS, RE A8 U O U e A I
Gk, 8T R BUR SR T s W AU BT A i A
it OB T4 Fe B, S8 B AT, 4 8 W D48 IR &
AT B B eI g A 8 IR, AL E T 6
N
1.3 WEHEbR WU B AR PR I R BT A 4 4L
(BMD) . Ifit F W AR 50 oA ot A 55 — 8 95 8k, Ha il
Yihe % K H MasterScreen PET 2 Jifi Ty fi i 5 434G )
THEE RS 1 I ERERFEVD 2B 1 ]
JIRFRAE R 0 I B E 3 L (FEVL/FVO) 45 45
Bro ABETEHE BT 5 2 RIS R a5 Il 35O # ik il 5
mL, ) 3 000 r /min B.0(EE .20 min), [l EP &Ik
B IR M BT — 20 “C AR R KA R A7 R I
ET-1 A&l A L a K AEYHARERA R, VEGF
R B A I I A ) BB RS L AR T K
G 328 W B3 560 CELIS A K I o phy 52 56 5% 7™ A% e 1 7 £
Ui B AR
1.4 Suitsfhb s SR SPSS22. 0 48 it 1 1 ik 47 %k
P dr. FFAESSHTTEREL 2+ R M
ZH B PR ¢ A s T HRORE LA B B A A R R
SR L BCR T XP RS, DL P<C0.05 A 2ERAH S
TR
2 % ES
2.1 — R e WAL R AR R L R A s
BMI, ifil i . %5 i i W% | 6 I8 [ B PASP L 4%, 25 53
TGI8 L (P>0.05), k1,

x1 WABRE—MERNB[zLs Ha(X)]

HRIBITA PPIRAUREA
i H X/t P
(n=280) (n=280)
LD 65.46+57.25 64.72+6.98 0.66 0.51
Bk 48(60.0) 44(55.0) 0.41  0.52
2 A 34(42.5) 29(36. 3) 0.65 0.42
BMI(kg/m*) 21.51+£2.74  22.25+3.83 —1.41 0.16

15 4 £ (mm Hg) 127.054+12.01 126.16+11.21 0.48  0.63

£ 3 JE (mm Hg) 71.8248.37  70.6246.79  0.99  0.32
23 I 1fil 4 (mmol /L)

JEb JIH [ 5 Cmmol /L)

4.9740.93 5.1140.78 —1.03 0.30
4,1240. 84 4.2340.93 —0.79 0.43

PASP(mm Hg) 52.7644.68 53.15%£3.74 —0.58 0.56

2.2 WHBHE T RS MSIRE b M4 B T
HI FEV1.FEV1/FVC l#., 2R WL ait ¥ 5 X
(P>0.05); 43 6 A M T HE, M4 FEVL,
FEV1/FVC B8 #ii b A (P<C0. 05) , FF 0 JILHR 5



I EFE SR 202246 % 19 %% 12 8 Lab Med Clin, June 2022, Vol. 19, No. 12 » 1609 -

4] FEV1, FEV1/FVC & % MBI 4 ¥ & (P <
0.05), WL 2,

2.3 WY FWHRIE ET-1.VEGE K¥E i Mgl s
#HTia ET-1.VEGF KFE . 2R B RFEIT %=

X (P>0.05); THi)5. M4l ET-1,VEGF K% T
THHS T R (P <<0. 05) , FEZ WLE B4 ET-1. VEGF /K
AR T BT 41 (P <<0. 05) ., L% 3.

®2 MABETHATEMINEELL & (2 L)

FEVI(L) FEV1/FVC(%)

20 n - - - -

+ i FHE + i FHE
HHIBIT 41 80 1.4240.25 1.5240. 34° 51.48+7.27 56.57+5. 46°
N LR HRAL 80 1.4040.27 1.6140.19° 52.15+6. 34 59.18+7. 03"
¢ 0.49 —2.07 —0.62 —2.62
P 0.63 0.04 0.54 0.01

5 R4 #iET g, P <<0. 05,
x3 WMAFHRE ET-1,VEGF /K E L% (2 +5,ng/L)
ET-1 VEGF

21 51 n

T T Aiy T 5 T A T 5
HHA YT 4L 80 6.32+1.03 5.46+0. 94" 247.62+10. 27 242.18+12.16"
M LR R 80 6.184+0.95 5.11+1.13° 248.57+13. 34 238.46+11.03"
t 0.89 2.12 —0.51 2.03
P 0.37 0.03 0.61 0.04

5 R 4L F W L P<20. 05,

3 i it

COPD J& & UL 0 W 0% 2R G0 2 s . A T8 48
COPD B #H WA I PAH, 5 4E A 17 RN 36 %,
Hihsk 2 A 80697 PAH WFBL, PP ILE S2E A
WA T B I i 2 LA 2 B A B IR . IR
WL 95 4 COPD B I i i B JEH 22—,
IR L) BE 8 R 1k XF COPD 4 Jf PAH B35 1 5%
M 5L A o S (14 e PR

WEA:AF 58 2% B . 4> B A% 3% 1 BHL 32 3l Ak ok
COPD fi 35 1 Jili Ty fil A0 A5 18 AR 45 1 1% 25 L B2
BE e MR REY . Hir 2 KW EE
COPD g8 35 11 £ & I M U O J0E 9 50 9 L 7™ B 8
JT AR 4, AT R 1 G 8T BEL A2 Bl T L ) e R
PRk 7R 2 R0 3 b i U e/ o DRI 1 B
I ARG KB, B X COPD 4 9f PAH 3, 1Tk
WL REsR B4 T Wi )5 19 FEV1.FEV1/FVC & F & #
RIT AL, BRI W UL ) e B BE % COPD & f:
PAH B #WIGIIRE . W UL R Kk T A A B T 42
0 IR UL WAz 4 A7 388 o i 8 P AT il 3 S f
et L G PAH %9 LA o A 2 5 3R I% 42
JiE K fili i 4 AR, T A B T PAH R K &
VEGF J&—Ff 5 1fiL 88 A5 1 25 U0 A 5 0 40 g I8 5, 76 i
VP A3 v A D R A I A e R Ak R
K7 B B2 R S AR KO 2 5 R

A 9 S D ol A R R A AR L ET-1 R m
BENEMBRE T2 —, 0TS S E BT IR AR5
Wh S OIS A 45045 PN B A B 3 S T T L R
TSI ST 1 UL Rt S B £ A 240 g A, AT o
fili g ik B oAb, BRAE A BF ST R WL COPD 1 &
TRHLE 5 %8 T B9 e g A 5L M s B %
S EOF L RE AR R A 5 SR LA T, &
P 200 i Y52 Y i L 2 s B P R 8 A o il
wE MUY VEGE, ET-1 ¥ 5 il 35 % K 26 8 &
S Rt AT I 4 2 e 8 E R AR I T S 45
i AWEIE KB PEI LR 41+ W5 /) VEGE ET-
L 35K IR 9T 4 R AIG L 42 0 0P 2 L ) g £ o e ok 3
PAH 51 ./l fE 5 AL T VEGF.ET-1 K. 3% T
PAH % 5 HL I i 38 o A =m0 A oG, Rk, X
COPD & Jf PAH B3 7% MU A 5187 I 3L 6tk I
SRR i O I R R T IR L RE SR K TR BY T
M3 PAH W5 .

L5 LR L A BF 53 45 B B n O W L6 O 1T e
COPD &3 PAH & & % 5 15 A 25, xF PAH 134
I RE HAEENIEIR S E M E A ES P,
fHJE AR AN COPD & If PAH B3 K B 5
HEAT R D o 3 B0 5 05 B0 v S B . T L AR BF 5T
H AR A A2 AH X 55 /0 o Sy R UG A 5, B AT — R R
PEL AR T B 2l L R REAS A M B ST — 2P



+ 1610 -

B EEEIER 2022 £ 6 A% 19 %% 12 #]

Lab Med Clin,June 2022, Vol. 19,No. 12

Kk
£ % Uk

(1] JRfd, RHoZn DR 5 Mg . 55, 2010 — 2019 4Erp [ 40 % K L)
e N BEL 2 A T R 4K Y Meta 43 HT [T ). BEAR
T B2 2% ,2020,47(13) : 2305-2309.

(2] WRZSHE, Bt & A= 5. 18 B 2 P M 5 005 & O M 3 Jok =5
JEB A MG RAEE SR N RSl ] mie2ELHE
PR 275, 2018.,17(5) :371-375.

[3] YAN F,PIDAYI M, XIA Y,et al. The prognosis value of
C-reactive protein and endothelin-1 in chronic obstructive
pulmonary disease patients with pulmonary artery pres-
sure[J]. Pak ] Pharm Sci,2019,32(4):1697-1701.

[4] GAO X,WANG X,JIAO N,et al. Association of VEGFA
polymorphisms with chronic obstructive pulmonary dis-
ease in Chinese Han and Mongolian populations[ J]. Exp
Physiol,2021,106(8) :1839-1848.

(5] AR EE 2 2 W WG 25 43 22 18 P B 2 1 i 952 6 % 2, v [
2 T 1P 2 W R 5 0T 3 2 1 44 BEL 2 A I 958 o5 T4 2% B 2.
1 L P A 12 35 46 B (2021 ARETT RO L], Hh e 4
AN I 24 75, 2021 ,44(3) 1 170-205.

[6] FISHER M R,CRINER G J,FISHMAN A P,et al. Esti-
mating pulmonary artery pressures by echocardiography
in patients with emphysemal ]J]. Eur Respir J, 2007, 30
(5):914-921.

[7] SUBIAS P E. Comments on the 2015 ESC/ERS guide-
lines for the diagnosis and treatment of pulmonary hyper-
tension[ J ]. Rev Esp Cardiol,2016,69(2):102-108.

(8] w Ak, i, ol 6. 1% Pk BH 2E 1 i 5 s B8 i HIF-
Lo OPN JK 145 4% % Jifi 2l Jik 85 R 195G R LT 1. I R 52 3
BE2E 423 ,2020,19(3) :279-282.

(9] 26, A 502 2 R & IR 2 T BHL I3 ) Uil 25 7 15 808 4 B

FE M o B A i s LT . I ol R 4 B, 2021, 13
(2):115-118.

[10] CHIU K L,HSIEH P C,WU C W,et al. Exercise train-
ing increases respiratory muscle strength and exercise ca-
pacity in patients with chronic obstructive pulmonary dis-
ease and respiratory muscle weakness[ J]. Heart Lung,
2020,49(5) :556-563.

[11] BASSO-VANELLI R P, DI LORENZO V A, LABA
DESSA 1 G,et al. Effects of inspiratory muscle training
and calisthenics-and-breathing exercises in COPD with
and without respiratory muscle weakness [ J]. Respir
Care,2016,61(1) :50-60.

[12] Yo 2eme o WUREAE. 175 VEGF .bFGF /K7 5 18 P fH
FEPE M SR M Bl ks I O R LT B BE 25 2 4l

2019,16(26) :125-128.

[13] ZHANG Y.XU C. The roles of endothelin and its recep-
tors in cigarette smoke-associated pulmonary hyperten-
sion with chronic lung disease [ J]. Pathol Res Pract,
2020,216(9):153083.

(147 JRERDY  SRACAS . 18 4 B 2 1 i o 2 1 o 340 A6 5 ol v
PGRN,HSP70 . CTRPS5 /K35 fifi 2 B Lz & 1 7 5 19 ¢ &
WEFELT]. 35 37 W JR BE 2 5% 2417, 2020, 41(21) : 2655-2658.

(157l BRB . 7P X i o, 4% 1 BH 2 P i ¢ 5 2 P i 2 400 A8
JU LT Bl 9 SR B8 R o FTER LA R 6B C- I i
AKFBEFELT . B 5 2SS E T EE %, 2020,8(5) : 383-384.

[16] ANSARIN K,RASHIDI F,NAMDAR H,et al. Echocar-
diographic evaluation of the relationship between inflam-
matory factors (1L6, TNFqa, hs-CRP) and secondary pul-
monary hypertension in patients with COPD. A cross sec-
tional study[J]. Pneumologia,2015,64(3):31-35.

Qs f H 3. 2021-09-16 & 18] H 1] . 2022-01-08)

(4255 1606 7))

(5] XU, 25, 4 R, 46 132 ] JL 38 £ 4 R it 32 45 31 4y
M)l ZRER K224 .2015,50(7) :1033-1035.

L6 wymemi, % 2R %5 HI X 1049 flBREEY
Rt 52 55 5 v 1gG B AAg I [T 0. o [ 0 A= A ofis 4 3,
2018,9(8) :11-14.

(7] BRERAS, kil B0k, 45, P2 X 1 233 & 4 AR it 52 1
WA ]. K6 BE 22 S5 PR . 2018, 11(15) : 3443-3445,

(8] XIZE BIE, MR . 45, 3 744 ) W) ANTif 52 4 25 15
BLAHTLT ] [ PR G PR 2 2% 5, 2015,37(11) : 1552-1553.

(9] AHARFF, XISCHLREE . 4. Kb IX 1 510 il B & WA
ffif 5% J8 A A M T, SE TR S 2%, 2014, 7(21) . 811-813.

(107 Xar 75, im0 . 5K AF , 55, Mk AR /N 22 ATt A7 BA M 3 I
AT 5 BT R FE )], K 88 B5 2% 56 R, 2017, 14 (19) .
2827-2829.

(110 KB A, T8 %, LiFHIX 2 437 fl & ¥ i 52 L

I 5B A D 43 B L) . A 38 PR 2, 2018, 33(9) 1 786-789.

[12] W, ARG 1R, 45, 608 fil JL 3 K& & /4 8 W R i
ZAG B R A BTLT ] KB 05 2 56 IR . 2020,17(9) 1267~
1271.

(131 FAENL LI, fe e (A A AT £ W AN T 52 119 i AT 3R 2
ARG R SE LT . iR i 4901 B 1% 2% 4% 35, 2020, 38(6) : 73~
75.

[14] TAO R,FU Z,XIAO L,et al. Chronic food antigen-spe-
cific IgG-mediated hypersensitivity reaction as a risk fac-
tor for adolescent depressive disorder[ ] ]. Genomics Pro-
teomics Bioinformatics,2019,17(2) :183-189.

(157 # it W h 8. B Wy AN il 52 4G 0 28 SR AK £ 48 5 19 I DR A
g5 [17. R EE ¥ .2015,44(20) ; 2835-2837.

%A H 11 :2021-09-21 B mH W :2022-01-19)



