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3. �� 

3.1 �� !" 

VC t356/v 4.21±0.5L3789:v 4.12±0.5L3(;89:v 3.98±0.4L v¯

¥356/�u>�(;89:vwx�gh>(p<0.0001)3789:�u>�(;89

:vwx�gh>X(p=0.00�) (# 5A)"TV t356/v 0.70±0.3L3789:v

0.65±0.3L3(;89:v 0.67±0.3L v¯¥3wxT0}~���X(# 5B)"IRV t3

56/v 2.11±0.3L3789:v 2.16±0.4L3(;89:v 2.14±0.3L v¯¥3wxT

0}~���X(# 5C)"ERV t356/v 1.64±0.3L3789:v 1.55±0.3L3(;

89:v 1.49±0.3L v¯¥356/�u>�(;89:vwx�gh>X(p=0.03) (#

5D)"IC t356/v 2.71±0.3L3789:v 2.71±0.4L3(;89:v 2.75±0.3L v

¯¥3wxT0}~���X(# 5E)" 

3.2 $��%&'�()* 

FVC t356/v 4.00±0.5L3789:v 3.94±0.5L3(;89:v 3.77±0.6L v

¯¥356/�u>�(;89:vwx�gh>(p=0.0005)3789:�u>�(;8

9:vwx�gh>X(p=0.02) (# 6A)"FEV1.0t356/v 3.48±0.4L3789:v

3.44±0.4L3(;89:v 3.44±0.4L v¯¥3wxT0}~���X(# 6B)"FEV1.0%

t356/v 89.4±6.1%3789:v 89.9±6.0%3(;89:v 91.3±5.9%v¯¥3w

xT0}~���X(# 6C)"PEFR t356/v 6.21±1.2L3789:v 5.98±1.2L3

(;89:v 6.08±1.1L v¯¥3wxT0}~���X(# 6D)" 

3.3 +,-. 

ijklmno�NORSTt356/v 7.5±1.9cm3789:v 7.0±1.8cm3(;

89:v 6.7±1.6cm v¯¥356/�u>�(;89:vwx�gh>X(p=0.02) (#

7A)"q 10 rsmno�NORSTt356/v 8.2±2.2cm3789:v 8.1±1.9cm3

(;89:v 8.3±2.1cm v¯¥3wxT0}~���X(# 7B)"ijklmno�U

V�A/t356/v 4.2±1.5cm3789:v 3.8±1.3cm3(;89:v 3.2±1.0cm v

�����
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¯¥356/�u>�(;89:vwx�gh>X(p=0.01) (# 7C)"q 10 rsmn

o�UV�A/t356/v 4.5±1.5cm3789:v 3.7±1.1cm3(;89:v

4.4±1.0cm v¯¥356/�u>�789:vwx�gh>Xf(p=0.02)3789:�

u>�(;89:vwx�[\>X(p=0.05) (# 7D)"ijklmno�UV�A/t3

56/v 2.4±1.3cm3789:v 2.1±1.2cm3(;89:v 2.3±1.0cm v¯¥3wx

T0}~���X(# 7E)"q 10 rsmno�UV�A/t356/v 3.0±1.7cm37

89:v 3.1±1.6cm3(;89:v 2.1±2.2cm v¯¥3wxT0}~���X(# 7F)"
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Û[ghÑ�����@§¨(chronic obstructive pulmonary disease, COPD)Ç��

a�!@AB/� ¡ÑRS/��!Â��¡¢>��X�1v¯!"%���«y

�t3 }�£�¤Þ�v¯�XÂ��13NO��Û¦ØÙ×Û[fgh>��X
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������f��>��� afgh>XX~�3
���vt����Sefg
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Vßá�!�3������f��>3�����y―Se���1�� afgh>

X�1v¯!���!"pX3V�1 11)t3
���f���^��°± =>0W
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�����>X" 

FEV1.0� FEV1.0%t3
����[\�]²¶§0}~���X"FEV1.0�t31 �

z��Y����ABv¯¥3FEV1.0%�t FEV1.00 FVC v«>XUv¯¥3Â�1

t COPDÑA����;�A�� �b!Ab��0}~!§¨vgh !��v¯

!"	�1 1)t3��+§¨0wy��
������� FEV1.0� FEV1.0%tgh>

���X�¡¢>�a¥3%���YZ�¢�>X"h[b¥3%���a��·

FEV1.0 � FEV1.0%�¶§f}~1����X�t3��+§¨�©ªf¯!�0«y

�1«�>XÂ��3����80ÊË/�>���XÂ�v3A�f��>��b

²�>X�1vt������! 
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cq 10 rs�UV�A/t3
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�!"f�ò��>�3+, 14)t3NF�9:0+-XÇ�vt3rF�:t�#�

�/v%=y�!Â���¥3rs�9#����t��y�3�Ae�+-!rs

�*[��f¶·���X�¡¢>��X�1v¯!"pX3rF�:��#���

��b��3rzf�á�!Â��b���rz����f�á�!Â��13�y

�Se���b��rs0.ß/��áá����!���·��1�!"h[b¥3

%���a�!de���Ae�a��·3rs�9#��������b��3i

jklmno�UV�A/fwx�gh>X�vt������1�!" 

q 10 rsmno�UV�A/�NOPQt356/�u>�789:vwx�gh

>Xf3789:�u>�(;89:vwx�[\>�a¥3
����[\�]�

X¢=�¯¸0�1����XX~3wxT0}~X°±����t�1��Y¹�

��X">�>3��1 15)t3[�NO������b!`ABgh03h�NO�

��0 ¡y2�0�>X���>�a¥3%���a��·3[�NOv¯!ij

�����



��������

klmno�NO����gh03h�NOv¯!q 10 rsmno�NO���0[

\y2��1>X�vt������>X"¢#3789:vtf��1fm¹�!

2Ô�
���vt���XX~�356/b¥·UV�A/fgh>X�vt��

����>X" 

q 10 rsmno�NORSTf3
����[\�]²wx�¶§0}~���X

�t3
����[\�]²NO���º��t3[�NOvVßá3h�NOv�y

��1vt������!"f�ò��>�3
���t33:Ñ©É���f���

¥©É��9#¸���¶§v¯¥3�9#¸����45Û¦6Û7o8GD»Ûç

f9��![�NOt��y�Ñ �f3:;#¸����4<s=6Û7o8GD

»Ûçf9��!h�NOt��y��á��1v¯!"pX3��>Xb²�3��

1 15)t3
����b![�NO�����t3h�NO����0 ¡y2�3`

AB�gh00�>X���>��X"h[b¥3%���a��·3
����[\

�]²h�NOª�=>t>���X�vt������!" 

ijklmno�q 10 rsmno�UV�A/�NOPQt3
����[\�]

²wx�¶§0}~���XÂ��13
���t3UV�A/�NOPQ�°± 

=>t>���vt������!"f�ò��>�3
���vtrsf�#��

/��¥3�Ae�rs�9#����f��y�!f3
����b���Ae�

rs��#����f��y�X��²©¡t���XÂ��13
���v·�(

/��v·UV�Ae�NOPQ�¶§0}~���X�vt������!"h[

b¥3��>X ERV �ght3NOPQ�¶§�b!=>vt�á3������e

gh�b!·�v¯!Â�f$¼y�X">�>3
���� ¡�]²�����

� a�¶§0W=>����X~3���0���
���f�����^��°

± =>0��>��á�Äf¯!"pX3?�t
��8@o0¤Þ�vÍA>X

X~3����Ý�!���f¯!">Xf��3¤Þ�à�v�á���abc§¨
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