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Background: Toluene diisocyanate (TDI) is known to be (healthy control group).

the most common cause of occupational asthma (OA) in  Result: Eleven (6.9%) among 170 workers complained
Korea. Although TDI can elicit humoral immune responses  symptoms of OA, and 7 of 11 symptomatic workers showed
including specific-IgE (sIgE) and specific-IgG (sIgG)  positive airway hyperresponsiveness to methacholine (4.1%).
responses, the exact role of these immune responses has not  One worker with spray-painting job was confirmed as having
been clearly clarified yet. TDI-induced asthma by showing positive responses to both
Objective: This study was carried out to estimate the methacholine and TDI BPTs. The prevalence of slgG to
prevalence of TDI-induced OA, and to evaluate the clinical TDI-HSA conjugate was significantly higher in TDI-exposed
significance of TDI-related humoral immune responses in  workers (10.1%) than in unexposed workers (0%) and
currently TDI-exposed workers. healthy control (2.7%). However, no significant difference
Method: Questionnaire interview for respiratory symptoms  was noted between symptomatic (18.2%) and asymptomatic
was conducted to 170 workers with direct exposure to TDI ~ workers (9.5%) among the exposed group. The prevalences
(exposed group). After screening survey, workers with sus-  of sIgE to TDI-HSA conjugate and sIgG to CK 8, 18, 19
pected occupational asthma were selected for methacholine ~ were not significantly different between the three groups.
and TDI bronchial provocation tests (BPTs). Serum sIgG  Conclusion: The prevalence of TDI-induced OA was noted
and sIgE antibodies to TDI-HSA conjugate, and sIgG to to 0.58% in the current working environments. The clinical
cytokeratin (CK) 8, 18, and 19 were detected by enzyme-  significance of TDI-induced humoral immune responses may
linked immunosorbent assay in 170 exposed workers, and be clarified by further prospective studies. (Korean J
compared with 61 unexposed workers in the same work- Asthma Allergy Clin Immunol 2005;25:276-283)

place (unexposed group) and 75 unexposed healthy controls
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A4 9 g2 A8l A AEZALE A
£ ISAAC (International
study of Allergy, Asthma in Childgood) A FX|E o] &35S
o, 23 ) AG 12708 ¢ w4 W TkEelA A
cEnt A% U7k @ Aol Yk 2 A 1249
T EE TolY &F Foll 52 W Tkl AA A=
et A% sk @ Aol Qe 3) A 1249

& 7] Ee A@o] ofyuA, Zhert he A g 713
& Wl & Aol AMFU7R 4 A 1270 B3t Fol A
Ad 5Fo] 7hA= 497k dsu7k o 2w F 270 o
Fol FEoAN SAE sashs A HA S8 e A
o2 grste, vetEd 7|AAFEA PGS 2 F7h A
AHE FEs AEEdnh” E& Kim 5] d2je AW
d85 Alshe o] 83 Al 7HA AR FES AREk] A
dHdde Bk
3. MEHSE ¥ TDI 7|EX RLAIH

AEEAIA R4 S8 Qe AUAE PR, v
BE™ 7)BAFEAE S ABste] M50l Al 7]wA| 3
W& SAsk B3 d4 4] e =E7 A4
= Wdo= TDI 7| #A A G5 Ald st TDI 7] %
AFEAGE o] el Hug oz Agsgin” =

Devilbiss 646 nebulizer (DeVilbiss Co, Doylestown, PA)Z 2§ 2] 4]
HFE AN EFFOR 103 FY3ta AT AAE Al
et 127 ZA SV HEFEV)E S35t o] & J|AAZ
sttt Ao dH A WA 24-TDI (CHN,O,, Sigma-
Aldrich Corp, St Louis, MO)9l| 2027 =2 H &2 519 o
A Fol YUY =58 FTs49 .S M, TLD-1 (MDA
Scientific, USA)S. 2 =& 8 TDIS] F&=& 3 20 ppb o] 3}

2 §A5A Sk 9 F A AT Fhe 1023

8, 302010} 18] 3715 AALE Aldsiger, o)F Azt
A2 INWAA A% AAE AlBste] FEV.o] 714
W} 20% o4 Padhe A9E P4 weoe B,

4. Vapor TDI-QIEH LH0] M M=

TDI-Q1 8 A &H W (human serum albumin, HSA) & g+ (0]
3} TDI-HSA)= 7|E0] R A Fej ] TDIE o] &35}
ULE liquid TDI-HSAES o] &31# ¢, ojHut} Wizl 2 &

o|=7} =3 A U A0 o e Aoz H uE R
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vapor TDIZ ©]-§3} vapor TDI-HSAS A| Z3}o] AFE3F Tt
Vapor TDI-HSAE # o] R d HHS dF HY5lo A
ZaQoh"” oksld S4aiA 1ete A 32 F) o)A

Autostep monitor (GMD, Pittsburgh, Penn)Z ZH3}HA, 2, 4
9 2, 6 TDIZ} 80 : 20 H]-&Z H| ¥ TDI (Sigma-Aldrich Co,
St Louis, MO)E ©]-8-3}4] 20~200 ppb FE2] TDI vaporE
WA A ATE 60-mm Petri dishes (Becton Dickinson, Franklin
Lakes, NJ)ol| 0.5% HSA (Sigma-Aldrich Co, St Louis, MO)& 4
£ & TDI vapord] =%A17] &, 0.2 um ZE | EHA|A

TDI-HSAES A %3}t
5. TDI-HSAO| st 50| IgG & IgE &Hl FH

Vapor TDI-HSAO]| th3F Eo] IgG & IgE 34| S ELISAY ©.
2 =A39 9" ek&3l A carbonate S A pH 9.6)9] TDI-
HSAS A3 22 343 g5 ol
plate (Costar, Cambridge, MA)9] wellol] ¥ o] 4°Co| A 18] 7}
Zo} "2 A A th. Tween phosphate buffered saline (PBS-T) 2.2
33] A& & 5% bovine serum albumin (BSA)-PBS 350ULE- well
o el ISl 49 9 AT st 33 42
S48 w7 AU EE 2P GG 1150 B
IgE 1:2 3A)3 souL¥ o] 25°Col| A 1A]3t REg-A]7] 2
A& 5,112,000 v/iv 3AH alkaline phosphatase-conjugated
anti-IgG (Sigma-Aldrich Co, St Louis, MO) == 1 : 1000 v/v 3]
21 ¥ alkaline phosphatase-conjugated anti-IgE (KPL, USA) 50pL
£ B A2oA 1A AT Al H F 50uLe] sub-
strate solution (Sigma-Aldrich Co, St Louis, MO) 2. & HFA1 A] 7]

T, 405/450 nmol| A FHEE SHSA o] YT PO
F &3 % oA TDI-HSA Al HSATF microtiter plated]]
5% A4S ABeled 24P FAEE W 2L
DI0] )@ o] B wg oz Wt EA0] A
g 374 dzw 7590 HEEREdl v xFUAE °
aled kA HE29] cut-off X E AFEEF O, 1 oAl A
$ ol g4l Fyoz sk
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6. Cytokeratin®{l CHE} E0| &H =X

=5, H=ET 2 A4 o
1990 thgk 271 FAE o] el
E}.m Sodium bicarbonate buffer (pH 9.5)°ﬂ CK 8, 18 ‘3—1 19 ¢
S Z}ZF A3 e o] 96 well microtiter plate (Costar
Cambridge, MA)9] welld 100 ng & o] HFS-AIZ]l & 10%
fetal bovine serum-PBSE H]E-0]2Z <] Tz A3LS X]-‘?_]'/\]
Atk AlE & 1:200 A E B AEA B 2T
P& sopL 2 o] WA A &, 112,000 viv
3] 4 = biotinylated anti-human IgG (Sigma-Aldrich Co, St Louis,

MO) S0pLE ¥l 1A1ZF RESAIZITE AlH $ 111,000 3]
2 & streptavidin-peroxidase (Sigma-Aldrich Co, St Louis, MO)S
Yol WkSA1Z 01, 33’55 -tetramethyl benzidine A -8 A
(Sigma-Aldrich Co, St Louis, MO)S o] dHAA]Z] & 25N
H,SO4 (Sigma-Aldrich Co, St Louis, MO)Z X S-S =9A 7] o
& 450 nmol A FHEE SASAT A7 tET 1208 9
BEEBEe) MY HEBHE uw S cucolfZ 3,

2 o] S 5ol A FAdoz AT
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EF HeEF 2 A RS Ao, a8a §54 =
S0 T =E2T Aol Fo| FA| GAS Jto] AF
ARE o]&ate HlustAoH, 54 =E3TH F
&7 AbolY EAL JMY AlF 24 2 Mann-Whitney U
ARG S o] &3ty B AT BAl= SPSS 100 Z2 1S
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3| A8k A o
P | n);
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Table 1. Characteristics of TDI-exposed workers according to the
presence of asthmatic symptoms

TDl-exposed workers
P value
Symptomatic Asymptomatic

Sex (M/F) 6/5 116/43 NS
Age (year)* 45.6+4.1 40.8+9.0 NS
Work duration (year)* 11.0+7.6 11.8+8.0 NS
Positive rates of specific (n=11) (n=148)

IgG to TDI-HSA conjugates 18.2% 9.5% NS
IgE to TDI-HSA conjugates 9.1% 4.1% NS
IgG to CK 8 0% 3.4% NS
IgG to CK 18 0% 3.4% NS
IgG to CK 19 9.1% 5.4% NS

NS = not significant. *Age and Work duration are described as
mean=S.D.
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Fig. 1. Specific IgG binding to TDI-HSA conjugates in serum sam-
ples of exposed workers, unexposed workers, and healthy controls.
Horizontal dotted line indicates the positive cut-off value of specific
IgG to TDI-HSA conjugates, which were derived from mean+2x
SD of the absorbance values of the healthy controls.
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Fig. 2. Specific IgE binding to TDI-HSA conjugates in serum sam-
ples of exposed workers, unexposed workers, and healthy controls.
Horizontal dotted line indicates the positive cut-off value of specific
IgE to TDI-HSA conjugates.
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Fig. 3. Specific IgG level to cytokeratin 8 in serum samples of
exposed workers, unexposed workers, and healthy controls.
Horizontal dotted line indicates the positive cut-off value of specific
IgG to cytokeratin 8.
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Fig. 4. Specific 1gG level to cytokeratin 18 in serum samples of
exposed workers, unexposed workers, and healthy controls.
Horizontal dotted line indicates the positive cut-off value of specific
IlgG to cytokeratin 18.
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Fig. 5. Specific IgG level to cytokeratin 19 in serum samples of
exposed workers, unexposed workers, and healthy controls.
Horizontal dotted line indicates the positive cut-off value of specific
IgG to cytokeratin 19.
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