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ABSTRACT Objective: Effect of cardiopulmonary rehabilitation training on cerebral apoplexy patients and its effect on serum
Brain-derived nerve growth factor (BDNF), neurotrophic factor-3 (NT-3), matrix metalloproteinase-9 (MMP-9) and cardiopulmonary
function. Methods: 129 stroke patients treated in our hospital from January 2020 to January 2021 were selected and divided into
experimental group (n=65) and control group (n=64) by drawing lots. The control group was given routine rehabilitation treatment, and
the experimental group was given cardiopulmonary rehabilitation training treatment. Clinical efficacy, serum BDNF, NT-3, MMP-9, left
ventricular ejection fraction (LVEF), left ventricular end-systolic diameter (LVESD), maximum heart rate, resting heart rate, peak oxygen
uptake (VOap.u), anaerobic threshold (AT), peak energy metabolic equivalent (MET) were compared between 2 groups Peak), Ve pey,
Fugl-Meyer Rating Scale (FMA) and Modified Barthel Index (MBI) scores. Results: After treatment, the total effective rate between the
two groups was significantly different (P<0.05). Before treatment, there were no significant differences in serum BDNF, NT-3 and
MMP-9 between the experimental group and the control group. After treatment, serum BDNF in experimental groups and control group
increased with time, and NT-3 and MMP-9 decreased with time, and the difference was significant (P<0.05). Before treatment, there were
no significant differences in LVEF, LVESD, maximum heart rate and resting heart rate between the experimental group and the control
group. After treatment, LVEF and maximum heart rate in experimental and control groups increased over time, and those in experimental

groups were higher than those in control group, while LVESD and resting heart rate decreased over time, and those in experimental
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groups were lower than those in control group, with significant differences (P<0.05). Before treatment, there were no significant
differences in VO,, AT, Met peak and VE , between the experimental group and the control group. After treatment, VO, AT,
Met . and VE ., in experimental group and control group increased with time, and the difference was significant (P<0.05). Before
treatment, there were no significant differences in FMA and MBI scores between the experimental group and the control group. After
treatment, the scores of FMA and MBI in experimental group and control group increased with the passage of time, and those in
experimental group were higher than those in control group, with significant differences (P<0.05). Conclusion: The clinical effect of

cardiopulmonary rehabilitation training is better in patients with cerebral apoplexy, which can improve the patients' serum BDNF, NT-3,

MMP-9 and cardiopulmonary function.
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Table 1 Treatment effect evaluation of the two groups[n( % )]

Groups n Excellent valid Invalid Total effective rate
Experimental group 65 39(60.00) 21(32.31) 5(7.69) 60(92.31)
Control group 64 28(43.75) 16(25.00) 20(31.25) 44(68.75)
x* value 11.455
Pvalue 0.000

% 2 WA M 7B BDNF NT-3 MMP-9 {25 45 R Lh 8 (w5 )
Table 2 Comparison of serum BDNF, NT-3 and MMP-9 test results between the two groups( x+s )

BDNF(ng/mL) NT-3(ng/L) MMP-9(pug/L)
Groups n Before the After the Before the After the Before the After the
intervention intervention intervention intervention intervention intervention
Experimental group 65 24.45+2.14 35.06+3.14 227.56+40.14 131.05+22.14 262.15+31.17 141.25+14.23
Control group 64 24.51+2.32 30.11£2.75 228.01+39.89 175.46+30.59 261.09+32.05 220.16+35.16
t value 0.153 9.519 0.064 9.457 0.190 16.755
P value 0.879 0.000 0.949 0.000 0.849 0.000

R 3 TEDEERE LR (s

Table 3 Comparison of cardiac function examination results between the two groups(x=s )

Maximum heart rate ) )
LVEF(%) LVESD(mm) ) Resting heart rate(next /min)
(next /min)

Groups n
Before the After the Before the After the Before the After the Before the After the
intervention intervention intervention intervention intervention intervention intervention intervention
) 144.16+
Experimental group 65 46.13+7.87  58.11+4.78  53.61+2.48 50.10+0.91 125.41+15.61 1787 92.62+12.48 82.14+11.78
134.18+
Control group 64 46.09+7.81  49.68+6.35  53.58+2.53  52.46+0.59 126.08+15.58 1651 92.57+12.51 88.59+12.23
t value 0.029 8.527 0.068 17.448 0.244 3.293 0.023 3.051
P value 0.977 0.000 0.946 0.000 0.808 0.001 0.982 0.003
24 WMACHHIIEEKREERIEER K VE o BT A HERS M m , FLIIS 3 T X IR, 22

VEIT R, IR I BEZH VOypes AT MET oy K2 VE i tb REE(P<0.05), WL 4,
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Table 4 Comparison of pulmonary function test results between the two groups( x+s, mL/kg/min )

VO, AT MET VE

Groups n Before the After the Before the After the Before the After the Before the After the

intervention intervention intervention intervention intervention intervention intervention intervention

Experimental
65 13.10£1.79  16.79£1.28  11.58+2.14  14.79+1.78  4.07+1.01 5.13+0.81 33.61£7.54  41.79+6.78
group
Control
64 13.08+1.47 14.12+1.08 11.63+2.18 13.08+1.82 4.09+1.05 4.28+0.83 33.28+7.63  36.58+7.48
group
t value 0.069 12.795 0.131 5.395 0.110 5.887 0.247 4.146

P value 0.945 0.000 0.896 0.000 0.912 0.000 0.805 0.000
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Table 5 Comparison of FMA and MBI scores between the two groups( x+s, points )

FMA MBI
Groups n
Before the intervention ~ After the intervention  Before the intervention  After the intervention

Experimental group 65 40.51+11.71 69.78+20.13 44.34+17.78 75.14x15.18
Control group 64 41.16+11.68 55.14+13.20 44.61+18.19 65.28+22.10

t value 0.316 16.109 0.085 2.958

P value 0.753 0.000 0.932 0.004
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