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The study on the role of pulmonary rehabilitation and irisin in enhancing
physical activity in COPD
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In patients with COPD undergoing pulmonary rehabilitation (PR), we
investigated: 1) the longitudinal association of myokines, including Irisin, with physical activity
(PA), and 2) the potential of myokines as biomarkers.

The study involved 29 stable COPD patients participating in outpatient PR at Akita City Hospital.
Of these, 18 patients were enrolled in an 8-week program aimed at enhancing PA. We measured myokine
concentrations (Irisin, GDF-8, BDNF), inflammatory cytokine concentrations, PA (number of steps,
mean time of activity of 3 METs or more, body composition, quadriceps strength, respiratory
function, and exercise tolerance. After 8 weeks of intervention, the number of steps significantly
increased from a median of 2367 to 2452 steps/day, but there were no significant changes in myokines

or inflammatory cytokines. No significant correlation was found between myokines and PA. Caution is

required when interpreting myokine concentrations in COPD patients continuing PR.
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Variable Unit Value

Age years 77.7 (6.3)

Gender Male 25 (86)

Heihgt cm 160.2 (7.9)

Weight kg 59.0 (10.4)

BMI kg/m? 229 (3.3)

FFMI kg/m? 16.3 (2.9)

SMI kg/m? 7.2 (1.1)

FvC L 290 (0.9)
%predicted 95.1 (23.6)

FEV, L 1.50 (0.63)
%predicted 64.5 (23.6)

FEV,/FVC % 53.6 (17.0)

GOLD stage (1 /0/M/1v) 8/10/10/1

Step counts steps/day 2136 (841,5512)

MVPA min/day 26.4 (15.6,49.4)

QF-wsl % 60.9 (23.5)

mMRC 0/1/2/3/4 4/6/10/6/3

CAT points 127 (5.7)

6MWD m 331 (21.6)

Irisin ug/mL 73.2 (22.4)

GDF-8 ng/mL 4.08 (1.4)

BDNF ng/mL 28.6 (8.2)

IL-6 pg/mL 1.7 (1.3,2.8)

TNF-a pg/mL 6.4 (5.2,7.4)

Irisin 720 £

FFMI SMI
FvC
2020

29 25
( 77+ 6 ) 28
(96.5%) GOLD stage I
1
18
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SD
IQR
8

Step count 2367
(11003, 4427) vs 2452 (985 , 5930) steps/day

(p=0.012) 3METs

(MVPA)
8 37.8 (179 , 52.7)
min/day vs 37.2 (185 , 49.7)min/day
(P=0.609)

23.4ug/mLvs 73.2+21.8 ug/mL (p=0.778) GDF-8

404+158ng/mL vs 4.40+1.87 ng/mL (p=0.158) BDNF 28.3+8.5ng/mL
vs 26.2 + 8.5 ng/mL (p=0.067)

1 3METs

IL-6

+ 2.0 kg/ mz, (p=0.209)

(p=0.226)

6MWD

MVPA

1.59(17.9,52.7) pg/mL vs 2.07 (1.54, 2.82) pg/mL (p =
0.702) TNF-a 5.6 (4.88, 6.76 ) pg/mL vs 6.24 ( 5.28 , 7.80) pg/mL (p = 0.130)

2
(FFMI) 17.0 £ 2.0vs 165

(SMI) 73+ 12kg/m2vs7.1 £ 1.3 kg/m2

(QF-WBI)5.2 + 24.0% Vs 66.2 = 24.4 % (p=0.698)

338 + 130 mvs 368 + 122 m (p=0.103)
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Outcome measures  Unit Baseline 8 week after Mean difference 95%Cl P-value

Irisin ug/mL 72.0 (23.4) 73.2 (21.8) 1.2 -9.38,7.14 0.778
GDF-8 ng/mL 4.04 (1.58) 4.40 (1.87) 0.36 0.87,0.15 0.158
BDNF ng/mL 28.3 (8.5) 26.2 (8.5) -2.1 -0.17, 4.41 0.067
IL-6 pg/mL 1.59 (1.30, 2.99) 2.07 (1.54,2.82) - - 0.702
TNF-a pg/mL 5.6 (4.88,6.76) 6.24 (5.28,7.80) - - 0.130
Step counts step/day 2367 (1003, 4427) 2452 (985, 5930) - - 0.012*
MVPA min/day 37.8 (17.9,52.7) 37.2 (18.5,49.7) - - 0.609
FFMI kg/m? 17.0 (2.0 16.5 (2.0) -0.46  -0.29,1.22 0.209
SMI kg/m? 7.3 (1.2) 7.1 (1.3) -0.27 -0.18,0.72 0.226
QF-wslI % 65.2 (24.0) 66.2 (24.4) 1.0 -6.4, 4.4 0.698
6MWD m 338 (130) 363 (122) 25 -50, 6 0.103
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Qutcome measures BMI FFMI SMI QF-wsl 6MWD IL-6 TNF-a FVC FEV,
Myokines
Irisin 0.113 0.123 0.063 -0.138 0.038 0.044 -0.387 -0.200 -0.342
GDF-8 0.245 0.468* 0.225 0.108 -0.133 -0.089 -0.097 -0.233 -0.118
BDNF 0.300 0.259 0.283 0.345 0.290 -0.176 -0.441* -0.042 0.087
(Frequency) (Intensity) (Time)

(Type) (FITT)
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