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(27.5% )~ IREEER3 A (8.1%) - WOGEEER L& @S TRIEYT TDI jife » H—1E IgE &
IgG FE N RS TR 5 (3 1B ZHE(E - W ICE BRI RS TRAEFZREHEER -

A RETRETES T BEMESREES TITICERBUERE 7 e K ESERTAE
AHERRAFE LR WAREHEFR H BB IRER 2 - WIGE MR EReR S - #n]set TDI 5 —1%
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BESRST - 5 L - REMRE RE - Wi

HE

il

=TI
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M —EYE  HElTRkBZ&RESETIRER
0.005ppm(5] » {HEH SR TE HIAEAR IR IE— IR
LN IR [#R [6-8] o FHFR TDI A Bl 2
5 SR 4 — i S B B iR TR AR SRR
B UH 2R - FHREE - H
H 33% {EBERH IR TIFE MR & 56 2 K18 [9-10] -
T B S 5 R 2 28 S FE T TR R EE S
T3 53 — K3 Wk (one shot) K FHE &%
(prepolymer ) WfE o —REWEGRRE — FRFK
B ~ polyol ~ LRI ~ 7K ~ ININAIEFIRRR &
MmE ~ —RE B GX - THRES
%2R Polyol Bl — B BR SHE - F R I 52 4
FREITER &Y - FEINGELAE - #ENE &1F
RER RS o BUE S R AR 2 T S e AR
W RERETYE 355 EOFREFTR
FORBIIN T 5 TR G B SES R AT
F—TREEFREE  EERENEEES -

ik RE - AR ECEE TR T 5
EmE  RIERE - RieRAEE - REH

WlC & & - g ESIE R - (H3 TDI index 315
NERERE - SRR - BERI e 2 PR
PRERZYE IR RE - BUE BRI E IR B
HIRLE S TRREE (11] -

WHREE 2RI TITRMER - RE -
RGBT HZBEE - IREREN - JEsrsii = TH
- FHEEESEHERETE  TEEEETHE
ZH - [HREZEING - TFEZITHESALE
WILETE - RIZEZ AT 92 FF I E R EE R
[12] - EEEERPETEABIE=ZTA
e e WRRESE TR B - RN TR
% BEHEEHRESFIE (FEAEZS LT
fRslG iR E hREkEE - T S KK E
ZeE I RINBRBINE S E £ 55 THE
R - fr a1 ES TR TIFERER T -
WA HERES B (1) EREREED
TDI » —E2=& WM _FH 5 (Diphenylmethane-4,4-
diisocyanate, MDI ) <385 B BUME R » 20AR
R R WBGEERSE (2) S
MR A1+ MEK ~ PR s B D e s 2
(3) WM TIEERE & AR B8 ARG S I %
REE W R AEE (4) R ARERIEUE
M (5) g~ YRGS -

HERUEE L ) g i A R SR O
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TS T2 BB TDI I ATEE RS - e
Rl L o SRR R BT ¢

TR T B A B T DL R it 0 6 P BV 7 B e
ERIZ feENRA - B EREGEE
e fER © BEAb - IRl 2 2 0 0% SO RERY B
HaE  CEXMEELEYERBEG S #MH
Bt A 2 A~ B AR BR B b [ I BR A%
17~ MIEEEE W F R IR SORE [13-15] @ #E
sz B CEY) - | E B R Y) 2 R 2 M Ek
WU A IR DE - TN T EEYIRRE 5
MBS B R IE N E - ER g [ B
R &~ WEURGEAER A 5 R A2 AL B 2 AR I
NI FE A& 9 [16-18] 5 T — 52 4 i FR 2 1k
BERERE - NERRE S TR GE -
i {F £ Y TDI 15 2 i /2 TR 78 H 5 3% -
[ MDI J 1,5- — 5 & [ 7% (1,5-Naphthalene
diisocyanate, NDI ) 1% i FH /2 [ 78 - jAn&&
A AR o TIFG & MR B RS IR A A
M DI RGP RN EREK - MRS
—RERERTEEEY) -

BFEIE AR ELE T TES TR RS FE(E
EANET $96 5% ~10% G2HHE > ME&
T RIRYERPRAEAR - B & AR - DLK
HAAIEAR » ISR E R ~ BR -~ fEIRR
R AL R3S [19-21] » HEGIARHE R B
R BB T\ AE TE S5 A il < w0 & AE A
M o BUAUER & B R AE RIS AE R - T LIFZ
RN E R W4 W0 B [E 5 PR RS - 25 BB
TAESGEH - RS ESE - RIIZEE
R T EEECE TR RElEmE - FEEEN
R S Lot & fer - BE R Y - —SE B k55
T —MARBEERLT - GHHEIAIR
P [22,23]

Deschamps 55 DART G (# A PR KB DTS
ST 44 (ZEDRE PU AR S 3 RAhm 25 1 IR
S BRI ETTRE A BA (24] - PU TERRERZE TSR
I 2% 1. 0] BE FH A 22 145 il 22 & % (isophorone di-
isocyanate, IPDI) &% &% fili & %€ % » Germanaud
I 5 N LU &0 I ¥ 6 PH 28 Bl Dh RE 22 55
B PR E IR DL R SRV T TR VR A B2 A A A
B 58 E A S o IR RE S R A BT e
( Hypersensitivity pneumopathies, HSP ) [25] °
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BENEE T H s EMmElE e E - 41T
PO~ AR - KEFERSE  Hiuims
B TAE—F ; BRETRTEY ki E R 2
FThRE ~ PERGEEAR K B E m U iR i e - M
e S ff R [ REL PR B DA 243 3745 T 77 T/EHT
TAERIIIRE NREIETE - 2 TR S B M Sl
iz R Rl 25 T LG 9 B [ AN A B0 [26] < A
1% S8 L2 37 ) X TE W 9 — SO o DA~ 8
Hi e 5 Bl R 858 TSR 576 A\ HH A SRS
T » #RPE—BE SR FE - MEF RS
B IgE PLER 51 ~ BOHEAE T K HY SR I I 58 i
TEOR B T HA R EE 2 T (R S A - RGBT o
GRS =2 E T ERESERE
B E M B E Rl H [27] - HEAE SR
% 5 B 55 TR S E WU S SRR HLA-DQI
AR AR G YRR ELAS T % TDI FEIE &
fU< AR HLA-DRG B 57 & f50E 7 28]
W R Iy FE A AU A FE HLADQI %8 1 tf 0503,
0601, 0402 ZFEE[A [29] -

FOBNESREEENTEAE  AEZN
2 T A RE R T - AR RUROE RS
R TIDI GEENE oz — mEEE R E S
HIBGIE 2 DL TDI SRl Ry 22 & A » [5G
—MEPTRE(E DUG R R Ry oo I3 - B2
& R R PROE B2 B R 2 B2 MR IS S E - B
it 5 S IR MR R R« IR A DAR
T HREMARNE RSN - AR
FERESAREFETHEGE  ZREYEH
fil - TERZR/ AEEREYERN Z2E
1% FE 2R PR E A o AWFSE Ry R FE I &R
HMRRE - (EERIR AR~ BRI R RE R —
My s Bkl R RE(EET - REYE
B AR TSGR ESRH A
& B R S AR A T B T VR BR B R A A
ARITHIRA R » MERERRZ 1TSS TR S B 2L
IR A -

HRBLE

1. FEHA

AW 58 R 55 22 & HE 1t 2 0 i 4 g
FERLIRER - RGN SE R TS - PE(E
SEARR W S TG T 55 TR\ 6 3 2 e f
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By e e N il s == N ke SN
HSERB P EER - LR USHERERA
o TR BEAIRORE - S 520 BURE R
BE A INLER A EMERT - RGEE
fmEERRE R EimEr - 55 TIEmAEH
FHP - 25 T AMBLS TEES KT U
5 wa s WARRER - 5RER KRR
REEL AT EE =0 - B0 T 2R ILH
HE AR RIS FA B AR b -

2. MR B E YR Z I E

MR BB AR 734728 ( Sysmex ) HIE -
FIIRE ~ BEIhRe A2 HE (L3 (Hitachi)
HIE - R EH E R E D R R R AT
HE - E—MRERER S8 lE R llE
( Pharmacia ) ° I & KI9E AR HE AR IE
Horfae L EE I = EEE T SEIE
FHLKAE 2 AR SIEE 2 CV iR EH E A
10% DA -

3. TDI E—M:hiag . HE

M FH & B2 32 0 9% 0 i R B T E 0 1M
1B Bk AN E & H TDI Pt By I [T $€ (Immuno
CAP, CAPI Pharmacia) fE Fi 1% > ¥F £ K K &
Y RImAEE 8 —FAEKER (8 —
galactosidase ) % T T A IgE ~ IgG ~ 1gG4 Z —
RULEE; Bk EEMEEEZ ZRPTHE - 0
ABEZEZEEH » SEREBRAIERIE - DLEER
TN EE A 2 B E R A TR E—
PR - SEAT BT ER &
—(FEHIE A - B Ant-IgE W §E CREEHML
5 ) KA TDI @ U 0 b SE e H A —(E i =
SyAfTisEeR > 43 B S0pl FY IgE FEHETR K2 50 ul
L2 S A A 55— 3 A i = A AR A
ST B RE AR o AR 10 (ERR RS In—fH A UE
SEREAR » HEITEHB) CAP SRR - EFEIME
AT TDI Y IgE ~ 1gG K 1gG4 & & -

4. ¥+t

55 LB N A MEARER K TIERIE - DA
oz ft R s SR B LV R SRR DR I E A 2R
LA Excel $# A\ B8 A SPSS $ - @ IEf H 1%
B plER R T BB E Y fall PR R T &k
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DUSEIg8 + 18 HE 2 H > AR SRR I Se = T Y
MBS BE A 8 TE K T 5 B T 45 1 DA
ANOVA 7 Chi-square #fi5T /7 iE Mg EFEE =5 -
p B/ 0.1 Ry R E0E - /R 0.05 2R R FREH
% o

s R

1. TR AR
R U B A TDI {F RS2 W04 T -

LTI G o THESE S T B30 foE A 5%
W LT B ES - & IR 3 R iR A 5
o M ATTEENFEIER - 5 T ABRINE
FRAHSGABN =7 — - DIEEBHHE LT
WZAERITEE - ERACEME S ERS
TAE - AIREREERIS T AE - (% (EFFT)
Al 8 EE i A BB R R B
B - £ 6 Z2. 2 LR 2 IRk ~ iy
o BB R & 30 SR I LI DARH
AHBR(F S - DA 2 A S BRDUANER 1 Al

k1 BHBEEIRERMER DA T A

HE Sk A g B & C & D i E i F % &3
FERATEZE N 34 54 29 23 15 5 160
eV IR

TDI v v v v v 6
MDI v v v 4
HDI v 1
eI v v v v v 6
e wi v 1
[EEE 0 2 ~20 ~15 0 —FEOFE
CiR(Wabe

E PR v v

B frUiEE A A ] v v v v 5
R R R & =

N T v 1
A B v v v 3
B B8 =UE A v v v v 4
HAthERA (F 3 PU fZ5ERl PU 2 il il i i 2
IR B 5 HL AR it v v v v v 5
FEERHER v v v v 4
R frEE v v v v 4
BT EmEr v v v v 4
feEYEER v v v v 4
i A2 v v v v 4
RigE A v v )
LR AJ AJ AJ % % AJ

RS R  RAmMEERIIE - BRI RER SR EF R -
YRR 5 F S O A VA T R Rl T A S M {5




TR (ESESS TRRGIRDLZ TS

it #EEF 6 Z2 360 F TDI » 5 Z AT HE AT B I
ERWG A IZFETYIEIER - WHRMG
Bl o R IER A PEREE ~ RS TRER &1
N ~ BEERRER S EEED 2 A5
HIERSR A B R DL - G R OREE T fite DA IR 5
g ERRAEREERRIEENE; RE
ESERGRE 6 M2 AR DL Ry ] A o

2. MG aRERS R
s L2 MR aAh ~ e~ &~ TF
B R AE N E R AT S R SR 2 0 SEIFES 38.9
+ 19.5 5% * SEHEE 9.1 £ 7.7 BiE 112 A
(70.0% ) ~ 2214 48 A (30.05) ° EimEEErHR

k2 BHEESFIAAAHRMBALS

HiE
SEEE 1 N
R H e (@)
(%) 38.9 + 19.5
FEE(FE) 9.1+ 77
) % 112(70.0)
e 5l 8 48(30.0)
i} B mE 97 (60.6)
Tz ;@E
IS Ik 60(37.5)
2XENT 89(55.6)
FEREXRE 3~5% 37(23.1)
5 RPE 16(10.0)
M F5 46(28.8)
WHEE AR 103 (64.0)
B 3(50)
I 1 32(20.0)
HEE i 128 (80.0)
JFEHRE S HE 40(25.0)
iR 48(30.0)
NEkE It 2 16(10.0)
TAER
fet YEIRE R A 9(56)
P e 8(5.0)
fTEU 5T 17(10.6)
=l 160 (100.0)

MR G EEE o A (6.0%) » HEEE
60 N\ (37.5%)  KEHCOER 83 A (52.0%) ;
A O ERIELE - fE B 8.1% @ TH1ENx
CIEEAG 15.0% » {ETEIRIERENS 18.1% » JE TR
RHEDER 4 N (2.5%) » HAMA=X2 A (1.3%) -
FERVE R 2 RELUT 89 A (55.6% ) ~ 3~5
K37 AN (231%) 5 %A E 16 A (10.0%) 5 &
AR B 46 N (28.8% )~ RIEFEAS T 103 A
(64.0% )~ EHFE T3 N (5.0%) ; HlEEE
1832 A (20.0%) ~ &5 1121 N (75.6% )3
HHEFEEEZTER TDI BIFRES - WFEE
BEBEEE4 A (25%) MERRE B 48 A
(30%) ; MERBHRBIERES T AL
MHEE2EE T f9F 16 A (10%) INTY)
HIRFEEIEEE 9 A (5.6% )~ TEHEHRMEESSS T
#18 N (5%) ~ TTEUZEERFT 17 A (10.6% ) ©

3. fFR T ARG R

el 5 s SR AP R s SR U 8 25 e 9 B Y L B
FE S Eean e 3 Frs o MEIRGE B DUE R S
R 15 A% - HfaplRAEER 2 A~ 1812
RERS N TRERBEELA Eli3 A
fik 1 A~ FlisafE2 A Flidsez 1 A - Hsx
I 7 A (4.4% ) 855 18 1A Dg
LN EERE 2 A mImEE 2 A~ BRSNS 1
AN 1347 (8.1%) BHRIEERS T > 1 ik
TS - 12 (R IRFE BRER - BRI 46
N (28.8% ) DR K7 18 22 By £ 45 K7 /8 1% I
195.7% » (44 N) »

8 FEUIE AR 35 2 DA R S 8 R 0 A5
30.6% (49 N ) o FZEEFUEAR K 2 A4 27.5% (44
N ) BTN By Y ARE - WEIRGE B ESS T
v BRI Rk B PR SRy S SR T A E AR HE 3R
HIELBIAEE - Horb 8 A7 H il E LIE A sl
g B E R ~ M = R IR SR A ESS T
5% 37 (1.9%) HEFERER » 567 (3.1%)
H 25 E A R T 52 o R R BUE AR DA
fLEEE R ERZNERE TRI(EEYE %
BN IR EAR TR RE R R By 2~6 /NI < £
o — R RERELS T Al KRBT -

DA%S T M0 7 1 AR 52 BT D RE fR R A Z AH A
HEEATE - 2EEREEES THREEF
YHE - EE2EEEE N > K 4w - R
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k3 BHEEES T RBEEEBBEER

BT R
B A )+ B
30(18.8)
ERERR 15 50.0
MAMGE 5% 2 6.7
BT RER 5 16.7
IFICERE — SCRERER 1 33
Rl 3 10.0
il 1 33
fifi SR 2 6.7
fiiAei % 1 3.3
Rz & s 2 44
KIRESH R ER  44(27.5) 95.7
13 (8.1)
AR e IRIE AR R 1 7.7
NR A 12 92.3
7(4.4)
s 1 14.3
WAL 1 14.3
S B B 2 28.6
S 2 28.6
B 1 14.3
49(30.6)
T %%%%Qh 8 163
A H@ BAlGES IR 3 6.1
@E%Eﬁw 5 0.1
Rl EAR

CEREIEREIFIAGHE - 73 BELA N=160 &t ;
* DB SEEFE R A BRI R TE -

RAFBREEE LRI DUCE RIS H 8%
SAHEEY B W& D i - S IEATThRERHBRH H Y
e ERET o R B R - BHEH » BKE
HOORBHEH /BREALE LAFEEER @&
AIRVLZERI D g - HEHEVFERE - KE
H VP ERS - R ILEERR - S
MER; HIEFREGEARHM D UERS
AR AR 2/ B i - AR5 LTI IIRE S
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FHAVEAFEFRENLNE (SGOT) KBk Py i 4 i

(SGPT) #J#REE R ESER s &/ B R AFHY D
W BEARCERAE RS - AP E RS
CREMRT AR REES A REH S LR IIREE
5HE - EEEEZENKN TR RN - 18
EARAF BENE  ept oy TRELE ARt 55 T
s MR is S e R -

4. ILYEPL TDI G Bk e H Bl R 14

B ERUEAR 55 T B EAR 45 T TDI it
BEVRIE - WI5R 5 P o R 2% T8 - Bl
JEERAS TR L > H TDI 5 IgE » IeG &
1G4 PIBE I H RIS » (HAEREHEE
o 187 S 3 g B S g A% TR - H TDI 5 — 4
IgE K 1gG PL#g /A &I S - (B{EA 1gE IR
MERZEIEZNEE (p=0.1)  HHGRIE
TDI & WU S 58 5 55 T /Y B B AR 2 - TDI
H—1% 1gG4 P & &I EAE N E R U
IR IE =SS T > (HARZEEN - SR
R BN RSB E 5 TR B R R B R
RS 8 TDI B — % IgE K 1gG fiigE
B o I FNE B Bk = E P S R
ERE (p>0.1) 5 WET55 TEER 1gE # . » BN
UEE %5 TR B2 BB (p<0.01) -

&Y

AT 5 2 e B o ff 6 R S S L
A~ BkTEE > RECHEESE - BN EEERR T
WS ) 7 SR ] - S e W 2 Ry N R T
55 T NBUREEAN TR 2 hir il — » Zahm L
M RS A S T - AR TER e %
i 55 LERAEEEMRIN - DRI TRGE 65
WFEEFING - REEHT 20 - FH(GEE A
EHREEANRERNE - 5 LRELFRRBEYE SRS
EBERTE  SPYRBEFEHELT 104 > 7]
RERYEURIUE A IR - LI SE AR B S s JLE AR
IR 70 PR B B A o B B S 1 S 5-10%
Fe BB [30-34] 5 MNENEI A AR BUESS TH
MGl RS R RO R - N ARG
VSR b -

FE B BUIE IR 5 > B SE IR 2 R A
B TEmAMBRECHGR  MENED

=
aff




TR (ESESS TRRGIRDLZ TS

R4 RHREESTHEDRERREL R

Mean = SD iR 2= & e i
P
W H B fif DI 'pfE £ 'pfE o & 'pfE
=g § H—v a
%ﬁ@fﬁ%) UTH11 234471 01 276+88 2384108  S00 257+ 125 25+59 >0 245+ 105
BT R
&??@ﬁ%ﬁ% 236+ 189 15073 >01 275+161 21.1+18.1 >0.1 244 +212 257 +125 >0.1 222+178
o P T T i
E?L%&i%ww 488+ 165 453198 01 34+160 465+ 147  >001  S19+178 424+76 <01 477+ 150
s £, 3
’ﬁ“f)’i‘;@fl ImgiL) 07402 06+02 01 06+02 07+02 >0l 07402 0702 01 07+02
2 i 7 5
%iﬁ,}?%?ﬁlg/dm 03+0.1 03+01 >01 03 +0.1 03+0.1 >0.1 03+0.1 03 +0.1 >0.1 03+0.1
REHH + + + + + + +
(65~ 8.5g/dL) 69+04 721204 >01 7.1 0.6 7004 >0.1 7005 7003 >0.1 7004
HEH 47403 44102 <005 46F03 46+03 0.1 46103 47102 001  46+03
(3.5~ 5.0g/dL) T1x0. 4102 <0 60 60 >0. 6T 0. T x0. >0. 6T 0.
HEH
(2.1~ 4.1 gdL) 22403 28+04 <005 25+06 23+03 >0l 24404 23103 01 24+04
= 3k
EJ?E')/?EEE 21+04 1.6 203 <0.05 20+09 20+03 >0.1 2005 21103 >(.1 20+ 04
3 Hﬂ B Hﬂ
ﬁ’f{)ﬁ{fﬂf} 209+ 169 338+379 0.0 322+247 19942001 300  238+205 213+254 0.1 229+215
"ANOVA ; “ 2%(f + "No Data
k5 BHBAEES TBBIEKM A E TDI 4088 2 48 B> 47
IR =d Anti-TDI Antibody Mean + SD (mg/mL )

ERUEAR IgE IeG IgG4

HIEMR (N=44) 168.4 + 37.7 677.2 + 278.9 60.5 + 274
RS EAEAR (N=124) 150.2 + 11.4 550.4 + 132.6 532 + 7.4

pfE’ 0.07% 0.18 0.72

BIEAR (N=49) 162.7 +29.7 627.5 + 129.0 51.8 + 5.0
R SE S, HEAR (N=111) 147.0 + 8.9 582.8 + 238.7 58.5 + 20.5

piE 0.10% 0.54 0.26

H (N=99) 1523 + 16.2 650.0 + 129.5 515 + 423
5§ il (N=61) 157.4 + 26.6 584.8 + 216.4 57.1 + 18.3

pfE 0.60 0.44 0.37

H (N=128) 150.8 + 11.3 639.3 + 204.0 56.8 + 17.9
NS pilia (N=32) 180.4 + 48.3 480.1 + 110.9 51.7 + 4.9

p1E 0.013%* 0.4 0.06*

Total 156.3 + 24.5 602.2 + 197.0 55.6 + 15.9

"ANOVA » #p = 0.1 **p = 0.05
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BET BT R RIHEERE EAEEEE
N B R BREERE SRR - a5 RI# AR
A HE L TIHERSLER /) BRIEABHE
PRS0 BT SRR I 2E R 3Rl R g - AR IS )
IURK ~ IR R K R A R RE AL 2 T
Bl IERSE AR EREWNEETES TR -
0 SE S B A RO 30.6% » TE S IREBIIN G
P 355 T I S B 1T R 1Y 23% A FE R
[35] °

RS RN o FESEE AR AN R R
'S 1 S < T BE B s BT HTE AR [36) HEFRAYSS
TIHBIMHES - 8 (i T (5%) HifE LIS
Bk~ Mo Esa R MR IR g 3 (%% T
(1.9%) B EMRER > TTRERF K& 32 4T
FEVERN oS (3.1% ) BB E A AR %
RN I 2 75 B AR 2R S 1 Sl A R = &5 5T
I o e 2, B ] 0 7 8 B 2 1 R e Y 55 A
it o AR ELE LS TRMIER B 2 AR 7%
SRR - BIIERER  WARERTE R
FRRIEZES THRMIEAR 4~5% BAITRFMER
R o BRITUR E @ U E AL 3 & 45 THY 30.6%
EA R B R LS T 28% S - ZSEFFEIR
ZEIRE R EBUE RS TR » IR 2R
SREEEE S TR 22.1% M BBERTERR
ey [27] e

Bl S G5 i T N B 1 P2 R ST % o B 7 R
75 B RE AR 1955 T JEAR G & TAE®R B W
W BEUNF R I MEROEE RS T
M AR 2 1% F W (H A7 R B E AR R
BB AR I A AR PR AR (B0 RS P 52 -
AN GE AR R AR 0 25 BB TAES AT
RIBREH % - ERFEE LS - fiiThRe g &k
EEIEFE - K BERIER A IS G
EEARPGEEE RS - HET RS IR S [REAR
M L6 5 25 ST A fi L 250079 B 1) o 2 g 21 2
[37-39] » HHIRE K BB ES - DU H
FFBES L T #HREEE R LSS VI BLE RS E
WHETh2 FEHH'E 45 (IL4 K IL-5) EXE
IgE & 1gG4 H—1EPTHE [16] - =& 1] LAUEHTE
B R I S MR B RO 8 7 [40-42] K R EARERR
SERS I o

AN FE IR 55 3R A AT B D RE R R AR A G IR
A ET TR - HEH » BRERU K EE
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B TR R e BE = R AR =
05 25 H) 5 TR A O TR T Il i P T 5 g 2
HREHES - Bl IR S T HE 7

HLLGEER S AT U A AR TEARR TR RS, - HER
EREE > ISR BEER - R DIEA
R A M T 5 A YRR A SEE AT B P L - (R Rph
IR R R RS TR - IR 25

T AP S B T (PR B A AL TR

AN GRS 5 Wi & 2 1l AR AR T oo i L Bl
ERBUE AR R BT < AR R ME - SR 38 35 45 BH ZERE
T MR AE AR T 25 T BEUER K
T EEE L o BRI S R B R A R Z R AR T A
WIEZAN » WAHERR T E L 2R AERI KR Al
SRR RO 55 T8 A B2 i i A 20
B HIBE R S o S AR - BR T AT REEL TAERS
EEFHEBE RGN FTHERRESRE
F b EREBENKREZ » B FERE 2B
eV vy TV (o B IR M B R T E B R
R B AMNEIFE R TR %5 1T - Aot iE B inils
5T e LA B R 2 A W R E S 1
EAR B L s s S TR EIER
HIR AN A BRI A LR 5 R gEsE 2 HEbRE
HIFE e 2 -

THRERAERZ NERBE MDA
Ve R LR (E HIETT « AEYMEETDIZS TR
Je PR R H i TDI AR 3 Z&E ¥ — B B (Toluene
diamine, TDA ) 17 ; ENHtHH YT TDI- B
EHZHE M 1gG Jiig - nJE AP HIFH B
MR - BB A A2 [43,44] « KREFFELA
B FE YR FEEET IR o TS R B 5T TDI
H-MIgGCHEEMERME#ES  [HRZERH
FM o DARFIR B 08 R R S R e 25 TR » Bl
R RS TRFAH LA 5 H TDI B —1% 1gE
F 1gG4 P = » 1] MDI E— {4 IgE K 1gG4
PUEEANE > BRI EECEBVE ETE
TDI » £/~ TDI E—1%: 1gG4 PLie 5 E FIE ]
FE 0 S S O SO AR R TR g 55 T3 52 » Bl
IgE WY £ 2 2] 1gG4 HIH a2 EmH &
[47,48] °

FHARMFFCAE R - Bl RJE R IEZESS TR
KR E R S 0 ¥ P REEE TDI H—14 1gE
K 1gG ViR E R - Al E R e M s Bl i 1 5




TR (ESESS TRRGIRDLZ TS

H e RSB HE A
1o

T i BU5E TR TDI G2 % i Hofth 2 &
BAbay o 5 TP EREE mk - 585
THRERRNE - AMREESTES L &
Ho R E RS TG E B RBUER E 9tk
= S LI EEEUEIR - HIRAAE Ry E
L R Re T 2R BT E TR & -
N5 S e R T R 52 3Rl REEE TDI EH— 1
IgE K 1gG fiBE G B - /RN TDI W 535 555 %5
THOBERFE(LEYE -

&5

ARG SO SE B N 2% 22 R BGE T SCHF
& TAESFSPASER - R -

SE R

O’brien IM, Harries MG, Burge PS, Pepys
J. Toluene diisocyanate-induced asthma I.
Reactions to TDI, MDI , HDI and histamine.
Clin Allergy 1979; 9:1-6.

Wang SR, Wang SM. Asthma induced by
diphenylmethane diisocyanate. Chinese J
Micro Immunol 1983; 16:33-40.

Baur X, Marek W, Ammon J, Czuppon AB,
Marczynski B, Raulfheimsoth M, Roemmelt
H, Fruhmann G, Respiratory and other hazards
of isosyanates. Int Arch Occup Environ
Health1994; 66:141-52.

Saetta M, Maestrelli P, Stefano AD, Marzo
MD, Milani GF, Pivirotto F, Mapp CE, Fabbri
LM. Effect of cessation of exposure to toluene
diisocyanate on bronchial mucosa of subjects
with TDI-induced asthma. Am Rev Respir Dis
1992; 145: 169-74.

Hazardous Work Place Review and Inspection
Rules, 1995, announced; 2002, ammended.
Council of Labor affairs Executive Yuan,
Taipei, Republic of China.

=
off

=+
o\

[1]

(2]

(3]

(4]

[5]

165

[6] Vendenpals O, Cartier A, Ghezzo H, Cloutier
Y, Malo JL. Response to isocyanates: Effect of
concertraction, duration of exposure and dose.
Am Rev Respir Dis 1993; 145:582-7.

Bently AM, Maestrelli P, Saetta M, Fabbri
LM, Bradley BL, Jeffery PK, Durham, SR, Kay
AB. Activated T-lymphocytes and eosinophils
in the bronchial mucosa in isocyanate-induced
asthma. Allergy Clin Immunol 1992; 89:
821-9.

Fabbri LM, Ciesurs CP, Vecchio D. Prednisone
inhibits late asthmatic reactions and the

[7]

(8]

associatied increase in airway responsiveness

induced by toluene diisocyanate in sensitized

subjects. Am Rev Respir Dis 1985; 132:

1010-4.

Mapp CE, Boschetto P, Vecchio D, Maestrelli

P, Fabbri LM. Occupational asthma due to

isocyanates. Eur Respir J 1988; 1: 273-9.

[10] Chen-Yeung M. Assessment of asthma in the
workplace, Chest 1995; 108: 1084- 117.

[11] Venables KM, Chan-Yeung M. Occupational
asthma. Lancet 1998; 349: 1465- 9.

[12] Yeh WY, Chang CP, Lee LH. Study on
Consultation and Guidance System for TDI-
Related Industry. 2004; Annual Report 2003,
IOSH92-H342 -

[13] Ju C, Pohl LR. Tolerogenic role of Kupffer
cells in immune-mediated adverse drug
reactions. Toxicology 2005; 209:109-12.
Review.

[14] Boyle RJ, Hardikar W, Tang ML. The
development of food allergy after liver
transplantation. Liver Transpl. 2005; 11:
326-30. Review.

[15] Vassilakopoulos T, Roussos C, Zakynthinos
S. The immune response to resistive breathing.
Eur Respir J. 2004; 24: 1033-43. Review.

[16] Pichler WIJ. Delayed drug hypersensitivity
reactions. Ann Intern Med. 2003;139: 683-93.

[17] Phan TG, Strasser SI, Koorey D, McCaughan
GW, Rimmer J, Dunckley H, Goddard L,
Adelstein S. Passive transfer of nut allergy

[9]




BT EMRET REI95F9 H

F14BFEIH F157-168 H

after liver transplantation. Arch Intern Med.
2003; 163: 237-9.

[18] Hypersensitivity reactions to carbamazepine:
characterization of the specificity, phenotype,
and cytokine profile of drug-specific T cell
clones. Mol Pharmacol. 2003; 63: 732-41.

[19] Lubach D. Diseases caused by diisocyanates.
1. Irritation of the respiratory system and skin.
Derm Beruf Umwelt 1978; 26:184-7.

[20] Daftarian HS, Lushniak BD, Reh CM,
Lewis DM. Evaluation of self-reported
skin problems among workers exposed to
toluene diisocyanate at a foam manufacturing
facility. J Occup Environ Med 2002 Dec; 44:
1197-202.

[21] Park, H.S., Park, J.N., Kim, J.W., et al.
Clinical and immunological evaluation of
isocyanate-exposed workers. J of Korean Med
Sci 1992; 7: 122-7.

[22] Padoan M, Pozzato V, Simoni M, Zedda L,
Milan G, Bononi I, Piola C, Maestrelli P,
Boschetto P, Mapp CE. Long-term follow-up
of toluene diisocyanate-induced asthma. Eur
Respir J 2003 Apr; 21: 637-40.

[23] Nordman H. Occupational asthma--time for
prevention. Scand J Work Environ Health
1994; vol 20 Special Issue.

[24] Germanaud J, Proffit V, Janvoie B, Lemarie
E, Lasfargues G. Pneumopathy due to
isocyanate hypersensitivity: recognition as an
occupational disease, Rev Mal Respir. 2003
Jun; 20(3 Pt 1): 443-9.

[25] Deschamps F, Sow ML, Prevost A, Henry L,
Lavaud F, Bernard J, Kochman S. Prevalence
of respiratory symptoms and increased specific
IgE levels in West-African workers exposed to
isocyanates. J Toxicol Environ Health A. 1998
Jul 10; 54: 335-42.

[26] Kao MR, Guo YL, Huang SL, Chen FC,
Chang HY, Chen CJ, Chiung YM, Tsai J,
2001; An Preliminary Epidemiology Survey
of Workers Exposed to Isocynates. Journal of
Occupational Safety and Health 9: 37-50.

166

[27] Chiung YM, Yao CW, Tsai JJ, Chen CJ, Shih
TS. An investigation of hypersensitive disease
and identification of workers exposed to
Isocynates. J Occupa Safety and Health 2005;
13: 129-38.

[28] Lee F, Chiung YM, Leu YT, Chou CF, Chen
JG. A study of HLA typing and work-related
sensitization to isocyanates. J Occupa Safety
and Health 1998; 6: 129-38.

[29] Yao CW, Sytwu HK, Chiung YM, Lee F,
Hsiao MF. Sampling from oral Mucosa to
study HLA alleles in the allergic diseases
among workers exposed to diisocyanates and
developing the Prevention strategies. Annual
Report 2000, 2001; IOSH89M 146.

[30] Chen-Yeung M, Malo J-L. Occupational
asthma. N Eng J Med 1995; 333: 107-12.

[31] NIOSH Current Intelligence Bulletin 53:
Toluene diisocyanate and toluenediamine;
Evidence of carcinogenicity. Cincinnati, U.S.
Department of Health and Human Services,
Public Health Service, Centers for Disease
Control. National Institute for Occupational
Safety and Health, DHHS(NIOSH) Publication
1989; No.90-101.

[32] Newman, L.S. Occupational asthma:
Diagnosis, management, and prevention. 1995;
Clinics in Chest Medicine 16: 621-36.

[33] Bernstein JA. Overview of diisocyanate
occupational asthma. Toxicology 1996;
111:181-9.

[34] Jones RN, Rando RJ, Glindmeyer HW, et al.
Abnormal lung function in Polyurethane foam
producers. Am Rev Respir Dis 1992; 146:
871-7.

[35] Chiung YM, Huang JW, Du CL, Chang CW,
Shen HD, 1998. Evaluation of sensitization by
biological allergens for respiratory disorders in
swine farm workers. 465-71, Advance in the
prevention of occupational respiratory disease.
K. Chiyotani, Y. Hosda &Y. Aizawa (ed.),
Excerpta Medica International Congress Series
1153, Elsvier.




TR (ESESS TRRGIRDLZ TS

[36] NIOSH,1996; “NIOSH Alert: Request for
assistance in preventing asthma and death
from diisocyanate exposure,  Cincinnati, U.S.
Department of Health and Human Services,
Public Health Service, Centers for Disease
Control, National Institute for Occupational
Safety and Health, DHHS(NIOSH) Publication
No.96-111.

[37] Saetta M, Maestrelli P, Di Stefano A, et al.
Effect of cessation of exposure to toluene
diisocyanate (TDI) on bronchial mucosa of
subjects with TDI-induced asthma. Am Rev
Respir Dis 1992; 145: 169-74.

[38] Kennedy AL, Brown WE. Isocyanate and lung
Disease: Experimental approach to molecular
mechanism. Occup Med 1992; 7: 301-29.

[39] Mapp CE, et al. A follow-up study of subjects
with occupational asthma due to toluene
diisocyanate. Am Rev Respir Dis 1988; 137:
1326-9.

[40] West JB. Pulmonary pathophysiology--The
essentials. 1983; Williams & Wilkins Co., San
Diego.

[41] Tee RD, Cullinan P, Welch J, Sherwood-
Burge P, Newman-Taylor AJ. Specific IgE
to isocyanates: A useful diagnostic role in
occupational asthma. 1998; J Allergy Clin
Immunol 101: 709-15

[42] Council of Labor Affairs of Executive Yuan.
The regulations of protection about Worker

167

Health. 1997; Council of Labor Affairs of
Executive Yuan, Taipei, Republic of China.

[43] Maestrelli P, DeMarzo N, Saetta M, et al.
Effect of inhaled beclomethasone on airway
responsiveness in occupational asthma. Am
Rev Respir Dis 1993; 148: 407-12.

[44] Littorin M, Rylander L, Skarping G, Dalene
M, Welinder H, Stromberg U, Skerfving S.
Exposure biomarkers and risk from gluing
and heating of polyurethane: a cross sectional
study of respiratory symptoms.Occup Environ
Med 2000; 57: 396-405.

[45] Bolognesi M, Spallarossa A. Assessing the
chemical cross-reaction from cefixime and
some nonsteroidal anti-inflammatory agents in
a soluble formulation. Boll Chim Farm 2001;
140 : 445-7.

[46] Pauluhn J. Pulmonary irritant potency of
polyisocyanate aerosols in rats: comparative
assessment of irritant threshold concentrations
by bronchoalveolar lavage. J Appl Toxicol
2004; 24: 231-47.

[47] Heyman B. Regulation of antibody responses
via antibodies, complement, and Fc receptors.
Annu Rev Immunol. 2000; 18:709-37.

[48] Coffman RL, Lebman DA, Rothman P.
Mechanism and regulation of immunoglobulin
isotype switching. Adv Immunol. 1993; 54:
229-70.




Journal of Occupational Safety and Health 14: 157-168 (2006 )

An Investigation of the Health Situation of Foam-
Production Workers in Taiwan

Yin-Mei Chiung'?, Fan Lee’, Tsun-Jen Cheng’, Chiou-Jong Chenl’,
Pei-Shan Liu®, Tung-Sheng Shih**

Institute of Occupational Safety and Health

Department of Microbiology and Immunology, National Defense Medical Center
Divisions of Nephrology and Clinical Toxicology, Chang Gung Memorial Hospital
Department of Industrial Hygiene, National Taiwan University

Department of Microbiology, Scu Chow University

Graduate Institute of Environmental Health, College of Public Health, China Medical

University

Abstract

A large number of factories have been reported using isocyanates, and foam is widely used in
their diversified products. Toluene diisocyanate ( TDI) is the most frequently used chemical in foam
producing factories. It is reported to be first among all industrial chemicals causing occupational asthma.
For this study, from workplaces using isocyanates, foam producing factories were selected and their
workers investigated with health questionnaires as well as liver function, lung, and skin examination by
doctors specialized in occupational disease. The conditions of hygiene management were investigated
using questionnaires answered by management. The correlations between TDI specific antibodies and
allergic symptoms were analyzed.

Of the 160 TDI foam workers investigated, 49 workers (30.6%) were diagnosed with airway hyper-
responsiveness and 44 (27.5%) with allergic dermatitis, and 13 (8.1%) showed allergic syndromes in their
eyes. Groups with airway allergy or skin allergy showed higher titers in IgE and IgG antibodies specific to
TDI than non-allergic groups. Marginal significant differences were observed in the mean values of specific
IgE between allergic groups and non-allergic groups.

The percentage of respiratory hypersensitivity is found to be higher in foam workers than in other
isocyanate workers; skin hypersensitivity shows the same trend; and the effects of exposure on liver and
kidney cannot be excluded either. Specific IgE and IgG against TDI are also found to be correlated with the
allergic syndromes. These results indicate that the main cause of allergy in foam factories is TDIL
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