[jiflifirn! « 1; 3titunm:
[>no<imfdjjvn =

2
21
02
Cco2 (respiratory organ)
(respiratory tract) (gas exchange)
211 ( 2.1)
3
1 (upper respiratory tract) (nose)
(oral) (pharynx) (larynx)
2 (lower respiratory tract) (trachea)
(terminal bronchioles)
(cilia) (mucous)
3 (alveoli;
(pulmonary venous system)
(pulmonary arterial system) (capillary)
(interstitial tissue) (pleura) 2

(pleural cavity)

( 2.2) (nostril) (nasal cavity)
(vocal cord) 1,
C
(bronchus) 2

(brochiole)



Co,
21

Airway

Traches

Main bronchus
Lobar bronchus
Segmental bronchus
Bronchi with
cartilage in wall
Terminal bronchus
Bronchioles with
muscle in wall
Terminal bronchiole
Respiratory
Bronchiole
Alveolar duct

Alveolar sac

(alveolus)

Genera-

Tion

14

16

Number
per
Genera-
Tion
1
2
4
16

260

16xI0

w

66 x 103

260 x 103

2x 106

8x 106

b : At aFlow rate of 1.0 L/s

, 2535.

Diame-
Ter

(mm)

8.3
4.5

19

11

0.74

0.60

0.50

043
041

Length

(mm)

120

39
23

16

12

0.7
05

(respiratory bronchiole)

Total
Cross
Section
(cm2
25
23
21
25
6.9

20

69

180

3.2 x 103
12 x 103

Velocity Residence

( ) Time

(ms)b
390 30
430 n
460 41
390 32
140 44
52 74
14 16
54 3
19 60
0.32 210
0.09 550
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Keeton,

sinuses

nasal
cavity *

external
nares

lung

bronchus

alveolar
duel alveolus

. T. and J.L. Gould ,1986.



/

hard palate
solt palate
4— pharynx

Bl epiglottis

2.2

:Keeton, . T. andJ.L. Gould ,1986.

2.1.2 (23

(negative pressure breathing)

(diaphragm)
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A W N p

10

: Campbell, N. A. ,1990.

20 (12-24

)

a)

700

2,000

Diaphragm relaxed
(moves up)

®)

b)

30
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3
1,100 1
(Lobar bronchi)
7-8
250
(Respiratory bronchioles)
(Alveolar ducts)
(Diffusion) (C02 (02
tidal volume
500
vital capacity 4,000-5,000
vital capacity
residual volume
residual volume vital capacity
( 2.4)
INSPIRATORY
RESERVE inSPi arory f‘eeb' /I/_I\ 2500-3500
N VOLUME cap.Krty inspiration |
5 &
g0 *
IR VAVAY A N A,
3 :
"= ¥  EXPIRATORY - 0,tjjn3\1 \
RESERVE breathing % 1200 ml
VOLUME
greatest exhalation v
RES5IDUAL VOLUME r>00ml
24

. Storer, T. |., et al.,1978.
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213 (Spirometry)
05,1,2 3
spirometer
(spirogram)

passive process (
2535 62) spirogram 25

FEVS.O FEV. FE
1.5 mm. §5 mm. 68.

e FvC
145 mm. e

/ env
43 mem

FEFys 75
TIME (39 mm ) U

EXPIRATORY TIME
143.5 mm
25 spirometry

,2538

FVC (forced vital capacity)

(TLC total lung capacity)

2.6
BTPS (BTPS body temperature 5ambient pressure , saturated

with water vapor)
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|, i

Vital capacity (V¢)

gy
=

%o MAAAANAU 0 1
FEVU0>SO%\/C FEVUD<60%yc FEVUO A
V(e \C Ve
2.6

,2538

FEV] (forced expiratory volume time)

(TLC) 1,2 3 FEVj ,
FEV2  FEV3 BTPS
FEV,/FVC% FEV, FVC FEVIFVC% |

FEV~AVC/o, FEVIFVC%

(FEF forced expiratory flow) FEFjj.,S* (forced
expiratory flow 25-75%) 25-75 FvC MMEF

(maximal mid expiration flow rate) BTPS
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214 i

16-18 7-12
0.8 0.25

(aerodynamic diameter)

(aerodynamic equivalent diameter)

10

27
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215

1.0f
08}
<
S }
[N
% o
Q
Q
W b
Q
Y oa
B
Q
ks R
I my n
02 w2
\f A
o 05t S 0

AERODYNAMIC DIAMETER, um

1,450

. Reprint with permission from seminars in Respiratory Medicine, 1980.

(coarse filtration)

(fine filtration)

15 5

20

14



3.
5 (respirable dust)
(macrophage)
!
22 (Dust)
(Pneumoconiosis)
(firme)
. . 2535 - . 2539
PM-10
2535 3(100%)
2536 24 (96%)
2537 26 (93%)
2538 73 (94%)
2539 29(91%)
22

(cellular level defence)

( (Particles)
(dust) (smoke) (vapour)
10 (PM-10)
2 22
PM-10 PM-10
24
( o) ( Joo0)
405-1204 702.2
118923 519.7
93-1232 400.3
36-1541 556.3
74-1516 677.8
(PM-10) 2535 - 2539

(PM-10) 24 120 ./

15



impaction
20%

5 70%

Particle size (um)

1 and >11
7-11
4.7-7

3.34.7

2.1-33

11-21

0.65-1.1

0.43-0.65

23

: Wilson et al.,1995.

Impact

Sedimentation

16

( 2.3)
sedimentation
30
70% 10
(Larynx)
100%
Respiratory penetration

Do not penetrate
Nasal passages
Pharynx
Trachea and primary bronchi
Secondary bronchi
Terminal bronchi
Bronchioli

Alveoli

(Tracheobronchial Region)

20

2.8 29
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L B A5 RS R B LA
06— : —
05— . ot —
e
/ .
S04 /’: 1\ =
g -
e } Aiveolar
via mouth
0.2} . Seong
Alveoiv\ . V
R - via nose | £ .. o
' .
0 R P = [ T ) I (G 1
o1 . 02 03 050710 2 3 s 7 10 20
G Aerodynamc diameter [y}
2.8 alveolar
. Reprinted with permission from Lippmann, 1977.
1.0 I-
0.9 -
08
0.7 Nasal-P
?| Pulmonary
Lg: 0.6
§ 05
g} 04
03
oV 1+
0.2 .
« y1I-bronchial Mia
01
|
0

001 0.05 01 05 10 5 10 50 100

Mass Median Aerodynamic Diameter (pm)

2.9 ICPR

Task Group at atidal volume of 1,450 ml.

: Wilson et al., 1995.
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221

1

( ) (
)
2
2
(Byssmosis)

(Berylliosis)

3

(Pneumoconiosis)

(Stannosis) (Baritosis)

4.

(Tuberculosis)

(Anthrax) (Ornithosis) (Brucellosis) (Histoplasmosis)

(Legionnaires’ disease)



5. (Cancer)

(chromates)

aromatic hydrocarbons)

6. Diffuse interstitial fibrosis

7. Nodular fibrosis

8. Extrinsic allergic

9. (emphysema)

obstructive lung disease)

10.  Acute pulmonary edema

23 (silica)

19

(polycyclic
(mesothelioms)
(fibrous tissue)
(nodule)
restrictive lung disease
polymorphonuclear
(chronic

(filme)

SiO, 1
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1 (combined silica) .
(Feldspar) (Talc) (Mica)
(Asbestos)
2 (free silica) ,
(amorphous) (crystalline)
(Opal) ?
(Tridymite) ? (Cristobite)
(crystalline  form) (Crystalline
tranformation)
870° 1470°C
4 ? > 2
(silica-bearing)
(crystalline)
2.10
inorganic dusts organic dusts
metallic non-métallic manmade naturally occurring
(lead)
(coal) silica-bearing plant animal
( cotton)) (dander)
combiner! silica free silica (grain)
(talc)
crvstilline amorphous
('sand) ( deatomeceous earth)

quartz tridymite cristobalite

2.10
Plog, B. A., etal., 1995.



LM T

imn-j ! !
pal
! (free silica) !
(
)
Threshold Limit
Values (TLV) American Conferrence of Govermental Industrial Hygienists (ACGIH)
01 (mg/m3
8 40
(Permissible Exposure Limits : PEL) Occupational Safety and Health
Act (OSHA)
PEL for respirable crytalline silica (quartz) = 10 mg/m3

%respirable quartz + 2

(cascade)

10
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(Silicosis)

( )

1

2

5-15
0. 55
05
(mononuclear phagocytes)
cytoplasm foamy macrophage macrophage
(lysosomal enzymes) chemotactic factor

3
1 (chronic silicosis)

20-40 simple silicosis

22



6-7 ,

20

(pumonary fibrosis)

accelerated silicosis

5-20

acute silicosis

(accelerated silicosis)

(acute silicosis)

(2530)

simple silicosis

2

(respiratoryfailure)

24

(2529)

167

5-20

(respiratory failure)

25

(bilateral pneumothorax)

16-40 ( 85)

14

23



24

10
3 35 ( 20.9)
(2530)
- 392
20 20 (19.26% )
2 14 Glover et al. (1980)
FEV1 240
FvC 300 . category ,
(2535)
174
173
44
(2536)
210
210 British Medical Research Council
15
2 55 3.3

(small airway)



25

(2537)

21.1 ,
125 19
95 , 18
(2538)
2538 33
31 ( 93.9)
61
( 9.0) 13 1.9)
(2538)
2537 2538
7-12 6
( 119.57 o) (65.31-72.7 o)) (54.75 o))
10
(2540)
630
303
British Medical Research Council
spirometry FEVj FVC
(2540)

Tc-99m DTPA
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