©
2018 2020

COPD

The influence that the influence of the different exercise length, the i
neuromuscular electrical stimulation (NMES) in skeletal muscle, Vitamin C intake
and exercise on alveolus and cytokine

maruoka, hiroshi

3,400,000
(NMES Cc(ve)
TNF-a  Cathepsin-L
NMES IL-6 MuRF-1
VC IL-4 IL-6 Drp-1 IL-6
NRF-2 NMES

COPD

In this study, we investigated the influence of the differences in exercise
duration, neuromuscular electrical stimulation (NMES) in skeletal muscle, Vitamin C (VC) intake and
exercise on Alveolar and cytokines. The differences in the exercise duration also affected TNF-a
and cathepsin-L expressions. Mean alveolar diameter and the number of macrophages decreased in the
exercise group. The NMES results showed significant decreases in IL-6 levels in the lungs and MuRF-1

in the muscles. (3) The VC intake and exercise resulted in an increase in IL-4 and a decrease in
IL-6 in the lungs and drops in Drp-1, IL-6, and NRF-2 levels in skeletal muscles. Moreover, a
decrease in mean linear intercept was observed in the absence of VC intake and the presence of
exercise. These results indicate the exercise and NMES, VC intake affect cytokines and cause
morphological changes in the lungs and affect cytokines in the skeletal muscles.
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Figl. mRNA expression levels of cytokine factors enzymes

The A group exercised for 4 weeks (five times a week): the B group did not exercise for 4 weeks; the C group
exercised for 12 weeks (five times a week): the D group did not exercise for 12 weeks. A/B: Group A /Group B. C/D:
Group C /Group D.

Table 1. Change in the mean linear intercept values and Immunol staining

Mean linear

intercep & Immunol staining Immunol staining Immunol staining
Group (um) CD68(count)™™ CD206(count)™™ F4/80(count)™™
A 42.3+36.0 52 *£03 10.5 =0.8 11.0 =0.3
B 50.6 = 46.8* 14.3 =1.5% 23.8 £2.4% 21.4 =32
C 39.9+36.3% 11.7 £0.9 15.4 £0.4° 8.2 0.8
D 47.4 + 42 .9°° 19.1 £1.3%¢ 27.9 +1.7%°¢ 18.6 +4.9%&°¢

Values are mean = SD. p Value by ANOVA test for the comparison between groups and

Tuky test for the Mean linear intercept and Immunol staining.
**p <0.01l.ap <0.05comparison A, aa:p <0.01lcomparisonA. b:p <0.05 comparison B,
bb:p <0.01 comparison B, ¢:p <0.05 comparison C, cc:p <0.01 comparison C.

(2) NMES NMES IL-6 Muscle RING Ffinger protein-1(MuRF-1)
p 0.05 Fig.2 F4/80
(MMP-12) ( p 0.01)
NMES  COPD
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Fig2. mRNA expression levels of cytokine factors enzymes (muscle tissues) <
Group A: Control (non-COPD. non-amyotrophia. non-NMES). Group B: COPD.
amyotrophia with NMES. frequency of 3 times/week. a period of 12 weeks. Group C: COPD.
amyotrophia without NMES, a period of 12 weeks.
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Fig3. mRNA expression levels of cytokine factors enzymes (Lung tissues)
Group A: COPD. amyotrophia with Vitamin C. Group B: COPD. amyotrophia with non-
Vitamin C. Group C: Control (non-COPD. non-amyotrophia, Vitamin C). Group D: Control
(non-COPD. non-amyotrophia. non-Vitamin C). A-C; A (Group A)-C (Group C). B-D; B (Group B)-D (Group D)

4 VC VC IL-4 IL-6
Drp-1  IL-6 Nuclear respiratory factor-2(NRF-2) (Fig.4,5)
VC VC
ROS Mitochondrial DNA(mtDNA)
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Fig. 4 mRNA expression levels of cytokines factors enzymes (lung tissues)

A (Group A): COPD/Amyotrophia/Intake vitamin C/Exercise. B (Group B): COPD/Amyotrophia/Non-
vitamin C/Exercise. C (Group C): COPD/Amyotrophia/Intake vitamin C/Non-Exercise. D (Group D):
COPD/Amyotrophia/Non-vitamin C/Non-Exercise (see the text in detail). A-C: A (Group A)-C (Group C). B-
D: B (Group B)-D (Group D). *p<0.05
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Fig. 5 mRNA expression levels of cytokines factors enzymes (muscle tissues)

A (Group A): COPD/Amyotrophia/Intake vitamin C/Exercise, B (Group B): COPD/Amyotrophia/Non-
vitamin C/Exercise. C (Group C): COPD/Amyotrophia/Intake vitamin C/Non-Exercise. D (Group D):
COPD/Amyotrophia/Non-vitamin C/Non-Exercise (see the text in detail). A-C: A (Group A)-C (Group C). B-
D: B (Group B)-D (Group D). *p<0.05

COPD NMES VC



5 5 0 5

Maruoka H, Tanaka K, Zenda M, Ogawa A, Kido S, Inoue K 7

Effect of Exercise on Muscle Protein and Mitochondrial Function in Mice Model of Skeletal 2019

Muscle Atrophy

Int J Anal Bio-Sci 19-25
DOl

Maruoka H, Tanaka K, Takayanagi M, Zenda M, Ogawa A 51

The influence of the different exercise length on alveolar and cytokine-The analysis of chronic 2021

obstructive pulmonary disease (COPD) and skeletal muscle atrophy model mice-

J Clin Physiol 23-34
DOl

Maruoka H, Tanaka K, Takayanagi M, Zenda M 33

Effects of neuromuscular electrical stimulation on pulmonary alveola and cytokines in chronic 2021

obstructive pulmonary disease (COPD) and skeletal muscle atrophy model mice

J Phys Ther Sci 1-8
DOl

Maruoka H, Tanaka K, Takayanagi M, Zenda M 51

The influence of the heat-not-burn cigarettes on alveolus and cytokine-The analysis of chronic 2021

obstructive pulmonary disease (COPD) and skeletal muscle atrophy model mice-

J Clin Physiol 35-45

DOl




Maruoka H, Tanaka K, Takayanagi M, Zenda M, Ishigami A 7
Effect of Vitamin C and Exercise on Alveolus and Cytokine: Analysis of a Chronic Obstructive 2021
Pulmonary Disease (COPD) and Skeletal Muscle Atrophy Model in SMP30/GNL Knockout Mice-

J Phys Med Rehabil Disabil 1-8

DOl
10.24966/PMRD-8670/100063

5

Zenta M., Kiko R., Tsushima K., Hattori T., Kiyofuji K., Nishikawa T., Maruoka H., Kido S., Kakuda W.

Is swallowing function related to ADL level and spatial extent of life space in patients with respiratory failure?

13th International Society of Physical and Rehabilitation Medicine

2019

Mechanical insufflation-

2019

38

2019




COPD

56

2019

2018

(Tanaka Ken-ichi)

(20281313) (22401)
(Ishigami Akihito)
(50270658) (82674)







