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Clinical Process and Pulmonary Function of Workers Exposed to Dusts in
Manufacturing Industries : Potential Biomarkers of Pneumoconiosis

Kyoung Ah Kim, Jung Wan Koo, Young Lim,
Ji Hong Kim, Hwang Sin Chang, Byung Young Ahn,
Young Man Park, Chee Kyung Chung

Catholic Institute of Industrial Medicine and Department of Industrial Medicine,
St. Mary's Hospital, College of Medicine, The Catholic University of Korea

Alveolitis is believed to be a primary response after dust inhalation. Activated inflam-
matory cells by dust and their mediators are major participants in the evolution of pneu-
moconiosis. Therefore evaluation of degree of alveolitis is useful for assessing disease
activity and estimating of prognosis in pneumoconiosis. This study focused on the workers
with pneumoconiosis who are working and worked in manufacuring industries because the
occupying fraction by them among total pneumoconioses pateints in our country is
increasing recently. In order to identify and validate biomarkers to early diagnosis and
better predict for the suceptible workers, the release of tumor necrosis factor(TNFa),
interleukine-8(IL-8), platelet-derived growth factor-AA(PDGF-AA) and transforming
growth factor-B(TGFA) from alveolar macrophages and blood monocytes, their concentra-
tion in BAL(bronchoalveolar lavage) fluid, pulmonary function test and Gallium index of
lung were performed on 25 patients with pneumoconiosis who worked in manufactory
industries.

The results of this study were as follows;

1. No significant differences were demonstrated between large opacity group and small
opacity group, however pulmonary diffusing capacity in large opacity group was signifi-

+ o) ERE 19959 E FFAEIZTATY RIARAATE A7A AFvld 3 AFHUE

— 450 —



cantly lower than that in small opacity group.

2. "Gallium index was significantly correlated with increase of category in pnemoconio-
sis (r=0. 83, p<0.05).

3. Numbers of total cells{r=0.583, p<0.05) and alveolar macrophages(r=0.499, p<0.05) in
BAL were significantly correlated with the category of pnemoconiosis

4. Spontaneous(r=0.474, p<0.05) and LPS(r=0.463, p<0.05) stimulated release of TNFa
from macrophage, IL-8(r=0.464, p<0.05) and TGFB(r=0.460, p<0.05) in BAL fluid were sig-
nificantly correlated with category of pnemoconiosis.

5. Significantly positive correlation was demonstrated between spontaneous(r=0.443,
p<0.05) and LPS(r=0.573, p<0.05) stimulated release of TNFa with the category of pnemo-
coniosis,

6. Release of TNFa from alveolar macrophages(r=0.61, p<0.05) and blood
monocytes(r=0,48, p{0.05), IL-8 concentration in BAL fluid{r=0.52, p<0.05) and “Gallium

index (r=0. 53, p<0.05) were consider to sensitive biomarkers for alveolitis by dust.
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Aol 4FAHE A ol &3l XA EAU A
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invasive)ol® HlmA H]-§o] HA Fol KL}
Begin(1983) & Gallium scancl 2]8 WX 4=
276 o3} A HEFe] Thet FRAMAG
YL g4 £ gign Ny, HddAF A5
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?}7‘}"’1]*1—4 Gallium scan °©]-&°|\} Xd7t
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dEE st Ao diA AR WAEEE V)
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£ Agatgen AR HAEE A
4 ¥91°] HFE HAe “Ga NER Q)
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Body plethysmograph Med Graphics Model
1985/D (Medical Graphics Corporation, USA) 2
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Table 1, General characteristics of the subjects

Study population

(n=25)
Age(yrs) 55.9+6.4
Smoking status
Non smoker 4(16)
Exsmoker 13(52)
Current smoker 8(32)
Smoking (pack-years)
Exsmoker 16.50+9. 80
Current smoker 26.30+9.65
Type of manufacturing industry
Foundry 8(32)
Masonry 7(28)
Glass manufactory 5(20)
Pottery 5(20)
Years in dusty industries 15.4%7.3
()%

Table 2, Distribution of dust exposed workers by
ILO category

ILO category No %

1 7 28

2 8 32

3 4 16

Large opacity (A, B) 6 24
3}, EE cytokine £AAl] 7+ AEE vl

2 243 1 WIARE
Ak

cytokined] ¥¥|Fo=R

9) Z|ZAjEzz MEYLH cytokinedl BT

1B AL A¥YU cytokine FEE 718AH
¥ M#H g Centriprep(Amicon, USA)22 10
Wl &5 F A XA Z A st sR R
indirect ELISAYH o2 238t

dAgiges HA+EFTHAZ FAEH oY
£ Wilcoxon rank sum test, 2 H]
ol 3dufol = Kruskal-Wallis test®
ARsATG. FHENY ABRBAT
ABAFE Pl golByrh AHF

49

Spearman

3 Z1BAAE Ay MEAste] JUVBAE
M o FREAM] ARG HA2do] AAdHAUR o
€ Astn BAsiqich

£

AFZET
1. SATChARLS YursS Y

% 25% dpdiAxiel 9%, 23 28 g §d
¥ F2 Table 194 Ex utel vk didate] 4
TAHL 55. 94 B2 ARIANA Y Ft &
Fzhe 15430100 AFUAAE 253 A
Fog BRIAE W FEFTFo)] 8¥(32%), A4
ol TH(28.0%), ElEFel 54 (20%) z2x
£4 %ol 58 (20%)°1ct. 259 ddAE 89
(32%)°) A A5 Ao 139 (52%) &
AFQART 4% (16%) & v FAAN). SujE 2
& A 2@ ol ATE AETE A FAAE B
Fatad

2579 AAFE 99 (36%) 2 A A ALY
o AAFQA TEA|AL YA 16(64%) & B
AP o MR Aol BAA}L Atolo] FA™ &
A Z2YFL F§ 2ozt gdch

2659 AZPA NN EXe] E2E ZEAES] &
TEF A AR AsdEe] ILORRESE
Table 29} Z°] category 1°] 7% (28%), category
27} 88 (32%), category 3°] 4% (16%) 2813
2gol #FE A7t 6oz 4%t hg&dol
#ZHAD 68F category Al ABHE A7) 4
Holln YR] 282 category Bl sEH AU

8% (32%) A FH PARY AR HY)Fo] #E
HA3 T (28%) oA HAHo] A=A ow 47l
Me AN #H7)Fo] Furd Rz HzhEdch

939 A A7 TEAFNM category 10} 4%,
category 27} 4% 223 diggol #FE A9t 1
Holgich, A ARzt HAAL Alole] ILO cate-
gory®] F¥u el Futge] Afole glAth

2. &Y

AAZFHAEE FFPA AR ILO catego-
ry(1980) 2 #F3tdE& o 7t category Ateldle

#7159 =ol7t ATt 4289 AHFA 2HA
Aol profusion Btie Futd A7 dyg &

AR At T2l
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Table 3. Characteristics of dust expoged workers
according to size of opacity

Table 5, “Ga lung-uptake index in patients with
pneumoconiosis by ILO category

Small opacity large opacity

(n=19) {(n=6)

Agelyrs) B5.68+6.86  56.50+5.39
Smoking status

Non smoker 4(21.1) 0(0)

Exsmoker 9(47.4) 4(66.7)

Current smoker 6(31.6) 2(33.3)
Smoking (pack-years)

Exsmoker 15.89+9,92 17.75+10.96

Current smoker 26,00+11.24  27.00+4.24
Type of manufacturing industry

Foundry 7(36.8) 1116.7)

Masonry 5(26.3) 2(33.3)

Glass manufactury 3(15.8) 2(33.3)

Pottery 4(21.5) 1(16.7)
Years in dusty industries 15,37%7.38 15.33+£7.71
() %

Table 4, Pulmonary function measurement
according to size of opacity

Small opacity Large opacity

(n=19) (n=6)

FVC L 3.5+ 0.6 3.0410.58

% pred. 88.4+13.8 80.4+14.5
FEV1 L 2.5+ 0.7 1.91+0.66

% pred. 69.5+18.2 55.1+18.9
FEVI/FVC % 70.7+12.2 61.7+13.2
FEF25-75  L/sec 21+ 1.1 1.3+ 0.7

% pred, 71.0+34.3 46.7+30.4
DLCO ml/min/mHg 21.7+ 3.9 17.0%+ 5.3*

% pred. 85.4+16.6 71.5+21.1
* 1 pK0.05

A7t ke Begin$ (1986) 2] A7-2As)e] wat o)
71%0] ¥HE F& Ao vlms] Egtoy
ILO categoryell W& #7159 #93 Aole ol
A}, SEFFEA ARG AFYT BEsHe
category 1, 2, 3& AgYTLE FHet de4d
o] B e BEAAMNFIoR EF FIFN9
Aol g doliytt, ASPTH dgdFNe] I,
F99 9 B3 23 & Table 35 #o] %3t
Aozt AT ARG ¥R Aol Th

9 FRRAR AR AEdTl viEt] oS

ILO category “Ga index
1 0.54+0.16
2 0.58+0.16
3 0.64+0.06
Large opacity 0.99+0.09

Table 6, Correlation of cellular pattern of BAL
fluid with ILO category of pneumoco
niosis Cellular pattern of BAL fluid

ILO category r P-value
Total cell count 0.583 0. 0055
No of macrophages 0.499 0.0213
No of neutrophils 0.315 0.1647
No of lymphocytes 0.265 0. 2450

GEeln H7lsel gadel ANSU KT o]
9T ARGAsTe] WEdTel 17.0 m
/min/mHg2M 2897} 21.7 nl/min/mHg ¥
ok felaAl F289r (<0, 05) (Table 4).

3 “Ga scan

Ga A3 &L H P “Ga indexE category
Ztell R2l g 2ozt AU (p<0. 05) (Table 5).
Category?t #7182 “Ga index7} F7}8le= #
% kol ARBAE HPH(r=0.82, p<0.05).

4. J|YX|HE MEHHo| MEHEL

71 AR AFAY AELAN GEFFEAR
AL 252l category el BAlE Table 69
713 vke} 2o

NBANE A FH XS (r=0. 583, p<0. 05)
o} WM ESF (r=0.499, p<0.05) € BT FRHAL
A ARG ZEF9] category?’t F7HERE Fobsl
© ¥ AREAE BAck 2uF category7t
Z7VE5E A Ee] HELL Fhshl T
Axe Adee F71t 2AHAFY category’t F
71 BEdAAEe Adert Fotske o
ool AAPAE EHTHr=0.499, p<0.05). 4T
o] NE-&3 Hdse AHF categoryst F%
o] glich,
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Table 7, Percentage of cellular components of BAL fluid from the patients with pneumoconiosis

(%)
Macrophages Neutrophils Lymphocytes Eosinophils
Small opacity 82.28+11.57 8.09+5.95 8.00+10.96 0.53+0.34
Large opacity 81.32+ 9.44 12.01+7.79 5.84+ 2,47 1.53+2.05

Table 8. Number of cellular components of BAL fluid from the patients with pneumoconiosis

(x10° cells)

Macrophages Neutrophils Lymphocytes Eosinophils
Small opacity 11.44+4.13 1.21+1.40 1.11+1.62 0.05+0.04
Large opacity 14.50+4. 14 2.50x1.66 1.14x0.71 0.21+0.25
Table 9, Correlation of cytokine production from 80
alveolar macrophage and cytokine con- O Spontaneous release O o
centration in BAL fluid with ILO cate- 70 4 [ LPS-stimulated release a //
gory of pneumoconiosis 60 P
Cellular pattern ILO category = 50 r=0.57, p=0.0QZEf//
of BAL fluid r P-value 3 g o)
8 40 - O o - o -
Spontaneous production E 20 - 8 e 9 o ///9/
IL-8 0.3065  0.1082 ks 5 06 5 o
TNFa 0.4742 0.0347 £ 20 | Q// ~6 r=0.44,p=0.0a2 O
LPS-stimulated production 10 4 //_/C/
IL.-8 0. 3455 0.1355 g
TNFa 0.4634 0.0356 0 e
BAL fluid
IL-8 0.4644 0.0336 catt Calegg:; ?)f pnel?:lto?:onLi:;?se opaclty
TNFa 0.2743 0.2303
TGER 0. 4604 0. 0404 Fig., 1. Correlation between spontaneous and LPS
PDGF-AA 0. 2025 0.3787 stinulated release of TNFa from blood
monocytes and category of pneumoconiosis
29w ZIgAAE AFHAW FAEXFE U TNFaAMTt §208 el AU (r=0.474,

18.32+6.09x 10702 £&9Fe] 14.1245.47
x10°7) 2} ggtoy feldt = gl AT
o BEEY HulFe ST &897 B F
7Vshe 7388 HYgtH(Table 7, 8).

4, MHX|FRAMS| multiple cytokine &gk

1) HZCHAMEL) cytokineMMEnl J|REX|H|E
MIZ LY cytokineST
71BN EANH o2 FH4E FHEdAAEY] V1A
Jelol el cytokine EM|FI WEALAZ AFA)E]
cytokine®H|%5€ Table 9914 Ry nisg} 2ol
ILO categoryZ} 371845 Zrlste Ao

p<0.05). 3y Z|#AHE AHAY ] cytokine
FrelMe IL-8% TGFA7F ILO category’t 37F
45 g5t F71skd fo@ 4o dRBAE 2
At (p<0. 05).

cytokine #¥lge A&9F3 diSAFNe A
ol¥ Table 103 2t} HEAAEZEE TNFa
o] AAEI AAAFAE A 1L-8 L TGFAF
T7F 2gdael Hlgt] g Tl felstA ®
st} (p<0. 05).

2) wEHAY chT2 cytokine MAS
TP dale] 714 g WEL Sl o
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Table 10, Cytokine production from alveolar macrophage and their

level in BAL fluid of the patients with pneumoconiosis

6. HMEZEHFE X|E2 BMZ

) .
Cytokine{ng/ml or 10° cells) Small opacity

=]
Large opacity ¢} o WS FCX|E

(n=19) (n=9) 24| ARTEEA|
Spontaneous production
IL-8 66. 0630, 92 77.77+20.80 olv) ZlEd o8 71zl 2
TNFa 34.65+12.62 54.98+16.34* Zo) HBEA AREH HEQ
LPS-stimulated production %__%_ mﬁg _)_’x_ 9\1%“: 7] T—}Z]Bﬂ
IL-8 145.26+102. 35 158.86+44.25 .
A~ 57
TNFa 60. 45+ 19,78 78.42512.40  * AR SATeiel A
BAL fluid A= g3 2
IL-8 25.51+23.15 75.77+24.69* WA Ze] TNFaeRu| %
TNFea 3.19%1.69 3.77+1.87 (r=0.61, p<0.05), Lx¥e]
TGF8 0.52:+2.97 1.49+0.68" gz HE e TNFaiuls
PDGF-AA 0.17-0.08 0.23+0.06 (c=0.48, p(0.05), 7| BANE
* pl0.05 AHy IL-89 = (r=0.52,

Table 11, Cytokine production from blood monocyte in the patients

with pneumoconiosis

p<0.05) 183 “Ga X &7} 7]
BAAETAHAY FHES

(ng/10%ells) (r=0. 53, p(O 05) < ol <
; ) o] AEHAE BYer HEY
Control Small opacity Large opacity Zuleo) =& x A
(n=25) (n=16) (n=9) SNk Fa% A8 2 A
o2 AAHYY,
Spontaneous
1L-8 10.23+7.89 43.44+11.90 + 53.17+12.94 +
TNFa 1.8043.30  15.30+12.43 +  30.00+12.43% RUN
LPS-stimulated
IL-8 75.51+32.91  101.28+49.48 A A Agwe] 70%0)4
TNFa 35.92:£60.17 60.17+14. 39*

AA S AR Eo] Mz

* ¢ p0. 05 compared with small opacity group
+ 1 pf0. 05 compared with contro! group

TNFe 8435 AMF categoryst 9%k Aol
ARt Fig. 1.

7o) i AesiMe] TNFa 44d%5 e s
Fol 30.09+12.43 383 &89 7e) 1530+
12.43 B4 tixFe) 1.80+3.30 Yt} HolatA &
stEtgen =& dedTe TNFe: 4§9dF9
TNFaRth #28tA] 713tk W A ==FAlg
TNFa= t&%97°] 60.17+14. 3924 -7
35.92+60.17 Bt} #&A S8l 7)x]43E
9] IL-8& AL97T digd ol T} {9
A EUAT NFAEH 2 Abeldle f9
& 2tolzt gldch(Table 11).

a2 ¥lgol A2IAD(EAF,
1992) A& Fe] 2L HA o
= Fadtn e FAeld 1
v A ARE An B 3 Fo=
APsAY AMEA E4E F sidke S B4
o] B2 22 AGAFeo] ofF® HAfot 3
BEE A% AT ] FAAGE AS 2n
Ak,

AAF L FUsle B9 FRA Bet 278 5
Qe ole A9 Fid wat #Hel 2Hrgeint
Aol Fdeol dz2A vehdr] WEelth dx ¢
2vtel A F BAF &F SN s @
FRAAFo] 7P B s AR U 2
2vt 19881 FH-o] Mgt e A2 ©F
o FAtete 22 7 A FasArh ol |
st felvert Aab FhstEe] AxYA M £
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=

Ao E25E F2AF 71 Er7bstn A7 %8
v TEAE woldd wel Al x2dAM e AAF
Aol Frksta qUth,

A Ee ditdoz deFy WA HAL a7
o] mwal 229 & HHF (simple pneumoco-
niosis) % WY EFIHAF (complicated
pneumoconiosis or progressive massive fibro-
sig) 8.2 TEsted] 239 AT T4 FAo]
1 am o]3}Q] Zolm W& AHFL FA9 =77t
O ol4de|th(ILO, 1980). ©l¢f o] dFH WA}
A HAR 289 JHAFH QY IHFo=R
FHRle AL d4dHew & ouE zied dF
o] F 9 dAFdolt A 2, aelm o
F7 23 Hrled A=Y A&7} Aol
¢ Aoz AAHI Y7l HEold(Cochran,
1973; Morgan %, 1974; Ortmeyer %, 1974).
ot B JdFoMe FEPARD AR TILO cat-
egoryl W& WIE e W A AHASH o
+9 JAFT Aol 71 AR AL FTHEAS T 2
v B o) Wsle] AfolE ol WigPez A
Yol Jgrg val 5 e Aeld Wzl Ag 28
£ daat skt

Z1AAHZA AL Aol glo] &3] AR HA
o] A F83 AXE AA s, wol mabd
H4Z (lung biopsy) & AT & 3o 27 oA
A #H A7 (liquid lung biopsy)°l&tn%E 3tgch
AAF= A A uU=zA A78A HAay
S Al e X GFHTET H ¥
ARzl T3 FRE AE4 ot dEdol A7l
7] A7 = Agdo] 4] o] Frm HaeiR
Ne A 2Aoge HEE U FRE AVt
AETh a8y EAAZAEERE g2 AR
7NRA2HE AZE do] o {83 FRE A&
pi1=3

7NBAHEAHAM e ME FAL 2 &AL A
¥ &34 (pathognomic) ©1A & ol Edg 743
4 HAgS JdE EFe gAY, AEE Uy
© o BxAQ 483 AP $YEE ZF s
UoiAe] 8L 1 F8A4S e Yok B 9
Foll oty FRUAMAEALZ TaAY AHFY A
AT wel 7] BAHEA A FHEFY FA
T A Ajgrt vtk em 7| RAHE

2

AUl AR TRV AT WAHER
AdEs =% 2HFe] APo] HEFE Frishe 4
HAHAE Bge vt IS e tF o Zoiyt
LAEEE A O o] &S FEHA e
ol &8 g AoT AZHD oo T AP
B o4& Ao 23 ATt FukEo]of Ao
I E o] Ade OE 7HEA HAdBdx oj&¥dF
UE 2o yZgrc

HANE AEo7ig A9 v & Tdu7e &
szl A ¥l Fa% 4S5 s, oz}
A ANBARE AR iyt Frkgic) #H4d
& Shzte] Z|HAHE MH Ay AX 5 Yot
ME-go] 20-30.1 %L 1P viE 3o} AHE
o oJ§ Z1BAHAE AH A AEAZe] g 2A}
of HolZ 7IAE 4 Yo AAFI 71FAHAE Al
Ay MEsie] ARAAS BHE o FRA}
A AR B2 HHUY o Alstn 4
Eyii=4

Z1BAAEAHEL Ay} 250 FHEd)
AAE, da77 FAT 59 HEY JFHAEE
et AY Wi 45y o8 AERE 233
o B2 HAGANA 9 Hejde 3 dHr5e AF
g 7PeAgt ANFE oln] diddiz hEA
HAZe|m a8l A)rt kst wEA A &
ARt HERAAZY FATFTY AFEFAEESH
O AEERRE BulHE osfgdEe] 238 o
&2 sty Aoz Addga ok 84 2 9 4
4 HAF8e FEHA Wedde 4549 A=l
o)stal ZAslE A FENA cytokined ¥}
o Haddod dFAES} 2AEA Hiu dFHEE
FE @l as, 54 e, 4R i
E2o] Bv|=o] A8t dolviAl = 53] 54
B2 & ®o] ¥¥ldle 2579 X&H Ffol F
83 9&-¢ ka9

HZ AHZAM cytokined] ¥4l 2 HHge Fa
o] GERAA HAERAMEERE YxjHog B
H)glo] g&o] A4 (proinflammatory stage)
oA FFure-g wisigctn <2l IL-13 TNFe
(FLAARAD, FEHd JSAES T4
chemokine, Z8l1 A#Hoz HH{RAEFAE
do7lye AR growth factor)F tHztEelA 9]
ATEel AYPHT Y, B AFAEZ olE

ik
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cytokine networkel4l 2z} @A #AQ3e
cytokineE-& AH3le] YAAIBANMY FEE 24
sle] S Welelo] Bo3he cytokines] 9
g YA EZ Mo {8A4E DolRnat s

TNFae IL-13 ¥ proinflammatory
cytokine2 2 F¥ A& g% AXgME
2XE s dx $¥HE e Ao YztEm ey
AR dZuke-g 2. 3o 23t TNFag]
Aee T2EYY T oy g RN
o #AsA vehte ez Adda ok & 4
Tl @ejFoael TNFa 44 %50] o]
A Hohe gojAd giaM ¥ vl g 2 F
9] Mot} HEFFy YHFT AVAAEZ Yo
2 AsFe 3 URY 4 Ue 88 BAR
2718 4 AL Aoz YAt

AFHEES #dste IFYFREIRE
leukotriene, C 5a, prostaglandin ¥ <o, A
FUlolA zZe} ofs Az A= FulEe
chemokine ¥°] $it+(Taub$} Oppenheim,
1992; Miller®} Krangel, 1992; Baggiolini %,
1989; Larsen %, 1989; Schall, 1991).
chemokineE< 10-50 % F=9 olrlwAt 27}
A2 vlsdin, B3] 449 cysteine Mg 94
¥ F32¥ EF chemokineEol 714 F%4€ ol
I, 2 F2 et 3A 7IRZ FFER Ak
2 o] 47} cysteine ¥&E Fol A F s Alolo]
& oimlichte] 7ljEit C-X-C(£E alpha-
subfamily) 83 % 7h9] cysteine #A15°] 1t
2 92% C-C(beta subfamily) ¥o.8 ¥-FH&
t, C-X-C¥ole IL-8, GROz/MGSA, platelet
factor-4, IP-10, ENA-78 Bo] 43la, C-C8ol
£ MIP-le, MIP-18, RANTES, MCP-1,
MCAF, MCP-2, MCP-3 2 [-309 §°] &3%0
(Taub®} Oppenheim, 1992; Millers} Krangel,
1992; Schall, 1991).

olEL % E ¥ oY JFHLEE Ao
7t sle] C-X-C¥e F2 5F7F #U%3 84
A e BAsn, C-CHL £2 Y7o 24
e Aoy gBiA ok

C-X-C chemokine % 3shiel IL-8& 274
= g7 g8 25T EFAHAA} (monocyte-

derived neutrophil chemotactic factor,

o]%

MDNCF), %7 84 #Eel= (neutrophil
activating peptide-1, NAP-1) E¥ 57 38
FAAANCEH 2 g2iey e IL-822 9
B} FABoze AEF} TFTF HEFAP9
dx ZFTe Aaeirid AEI LS, leuko-
triene ¥4 §& AFaEw, deglole] o=
(lipopolysaccharide) 2.2 A=Al dejxxel iz
MEM PuiED olg)ox TNF-e, IL-1, GM-
CSF z28ja IL-3 Fell o8] WeAxE, Y42,
AOAE FolME EHjEc} =% & 3l
2bob Wl @Ete] ehlES B WA, 4, pH T
e 7 RAVIE AW A &HQ] 3FT AR
9] #E dedle Aoz ¥8lx Utk (Standi-
ford &, 1990; Steven &, 1991; Shinichi &,
1996).

ddHe e HAYY FH AR, H)
FERA FFT(ARDS) ¥ 9434 A¥olA o
2 giAAE o8 IL-13} TNFe ¥ul7t 718
¥ IL-89] wd¥o] F7etR o (Parsons %,
1985; Philippe &, 1991; Yihong %, 1995) 21
9] M) ojs) S XAME TL-89) W) F
2 g dodled U0 FRE JEE 3 HoE
2214 UtH(Alice &, 1992),

£ dfMe dAAz gl IL-8 4%
< AEdFeovt Al Fe AP FAIAV}E &9
A ghsta Z1EASE Aoy 11-89) Fx=w &
2% FPRAE BT B 71WAHE A4y
479 WEEoIY Frox g 4FUAE B
fovt feF Wi ohct, zEhvt TRy Ae
el ol eldt 11,-82) MAdFE iz sk A
&4 2 e ANEFTAA FgsA FUEAn
B AFadA A ohE dTFRIESE, 1996) o
ofsld YA IL-8 57 JARIH FME B2
o Z£2¥ v gle 2T visld HojsH Ft
ol qlo} 43t dolur) el T2EAY 11-8
o] WHo] NZE Ao AHe v Gy o
AAE [L-844%%3 AXE 9 WA Ade
e v gL A9E ez 3 A oy
#lo] WRd Aoz Agzdrt

Exlo] ogk JFRkgo] A&Eo] HxHo] no
HA o] A go] FAE HARAMELYG o] HE2Y
B FHge JA2 A8EE ol d&3En @

— 459 —



th, AfRAEe] 248 2Ase AELS A REA
¥ AARIAESlH TGFet PDGEFr tig&olt},
A1AAAE AHAN TGFY %7t B3 999
AHZA ZF7Vegent ol TGF7F Af3 v
I Pz E #FHAGo] v WELR PAEY. TGF
9} PDGF+ 4A2 438 dovled dd3tes
g dd oz o o 73 whgel AER
A gxEAulel olE AARAALS] Apgol] BT AT
Eol ¥ AFqidA e Fef 3Tt
g8 8 AgdA Fit F2F de A
AT AHd) GSNE HES BH dAI 35T
9l Z71E & 4 den oed a5 ke #
A #Holy ngA B vjg) E2 & 2057R)
= A7 BAAW 24284 2719 535307 &
A AZGeNM AlRete TG Zo] AHEHAA
Zgder qA"HeE dR/3Es 32 5 U
(Adamson® Bowden, 1984; Bowden¥
Adamson, 1984; Begin %, 1986). wahA v)7}
AAA AF3rt A7) ofd AXH el
25 dAsn MAMAERYEE g2
TEFF] A&E AARATIE 3lo] 2HF
WA g EREY Aoz AztEn olE )
Z7]Zdko} M=o ok & ot}
¢t AHAFe 2AEE A3t Ao

bl
213}

£ o L

of

2%
e ABAAE QA 4% AE Asht 7|
e B9 47 T A4AA PEH FRAR,
FHERAY 5 PG PEo gFHe]
He vHol slew, 7% AARESE B
ol £AF PAA, ARANE AU o]
8750} RAZEs] o2l Aotk oo uA
Holea A7l BReA @m il 41 Akl
"ayol ELRD, Algel Aoy BsH
WHe el 22T A2E & e A A
HAle) W0l 2A VB M2 WS AN F
Aoz sldgn A2 WAZo stz Vagske
HAoA Bulge Aew d3A PDGF, TGF-A1
o] A¥Aoz AE4H1 A (Limper %,
1991). webd A EE7] A% Z7)Weelnt
2 ABe) NN setalr] 98 Pyel shiz
Gatel Wiz ol wimd AT A AANA
AR AZbvith B AT AASER AEoANR
Ag 2xgeny AU 1 992 Ggd

Aol 7ledd Re g Azt

B A7 oty ERERZ ] gl dHET ¥
sla} AHZE BRI F2EY FAT79 eytokine
Aol FrhEe ARen I AFAFdME
EFAIFIA] oot B Aphola] AAIgE AEol
o3l AR HFNME hEFo] visle] 25}
Z7tEl AT mEka] RRE Y FEl o g
cytokine F&e] £2lol| 23 4-f3hikgo] s
7] olARE TS & b den o2 A
< AHFe 272 oy AX AEAE o
2% 5 sle 7Fsd & AR

2y g2 AHF A9 ATEE e &
Z A YoM 71 BA AXE Ay AXoAEE
s va, 4FAxe W #F, g8n IS
NYP&xe] B Aot A Fe] HelAde
T8 27)AGe A3EAE AF2A 9y AX
fAEd 3o f845 Hiled 2o 2 A2
2 Azt olgd FEBAYEL E3T cytokineol
gk g9 S ¢ o2 I S48y M8
A Ebol it A& A7 FutEojor & A
oF AzZtd

ol4e] AAE Hol HERAMES cytokine:
H'z& Efoln dx¥e d3lFel cytokine®H]
T deFA AR AdEe) AP %
BA AT AN AAG Bas e HEde] ¥z
T U AUACE Uk 2R o
cytokine®Hl e H|HEHoR HA FHE + 3l
on HEPE Y AW Se] Ay YA ABHA
7b slol ddFide] JEhr] He] subclinical
stageol Al AEFol it AHEAALL] A FZA o] &
95 g Rez 47 HAyoh E3 “Ga AE=®
AAZE xe] AXY P9 HS TAS 9l
Y AR 2T o} 4 UL AR AU,

2 £

AR Ze] 27IHEe Hxgeln] HEHel AEF
A fa W= MR v7pdH AE2 W
AgEct, a2t JdFe) 27 HEd
z AHF BAe] ol FL3H
EZQo Bdte ARES Lol owA 27



t gAE MY & ALLE AHF ARE ¥

3 71RAEE AH-E = U
] B dpe J2 A4 AuFE aaF vg

ol AdAe s ZFrET dv AMRAA HF 2

=g ez o7 7R 24 vyl AF

A Agstna ste AAARE vladtd 2HF

g glojA 1 AR E gote Ane g 2

ig=1
1. @ F2HAMA ARAA 229 T BlEle o

Fielld #Hrlgel ZaHEdey A% g4

gro] agdwol HEte REFGTLNAM Fel
st Zado)

2. “Ga index® ILO category®} #2i3t <ke]
ArgaEAZE Ak

3. GEEFR A AR A Fe] AyEsE
ABAHNE AHAN FAEF} M E7)}
ZF7¥he iRt e AREAE B

4. AZARAME] AL E WEL 2FA
TNFe ¥4]53 7182 #ZA3d) 1L-8 &
TGFS 527t F¥AHE AR 2HFe) 2
PH e folF ol FRPAE B

5. TAFEA T V1A W WEL 2T 9
3 TNFa BH]go] Fukabd ARl 283
o] APH o} Fogh ko] JUWAE BH,

6. Gallium 67 scann, HMEiAAE 9 HZg
dds el TNFe 445 223 7@ %
AdAY 1L-89 ¥E7t AXIFE HEsle
71 B EA A FAES9 Folgh Aas
AE Bgch
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