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ABSTRACT. Economic animal husbandry workers exposed to organic dust can be suffered from
immunologic disorders. Our study was to determine immunclogical parameters related with occur-
rence of respiratory allergic diseases to animal husbandry workers in Korea for the first time. Periph-
eral blood were obtained from twenty-five pig barn workers, forty-nine chicken farming workers and
fifty-one non-agricultural control workers. Significantly upregulated plasma IgE level was observed with
pig-barn workers than that of chicken farming workers or healthy community control subjects. Further-
more, level of histamine, a hallmark of allergy induction, was upregulated in the pig and chicken farm-
ing workers in comparison with that of the control subjects. Downregulation of IFNy and TNFa
production from T cells was apparent in the animal husbandry workers compared with the control
subjects. Meanwhile, T cells collected from the pig barn workers demonstrated significantly higher
production of IL-4 and IL-10 than the other groups. There were also alterations in 1gG subclass distri-
bution. In conclusion, immunological modulation probably leading to occupational allergic diseases
can be occurred in the economic animal husbandry workers and the pig barn workers could be the

most risky group to the work-related allergic disease.
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Weiris A2 = wiA 7]l gk A7) 2as] 3
=3 dtHLefort et a/, 1998; Liu, 2002; Regal, 1997;
Ulevitch and Tobias, 1995). 23&7] 28 & ¥4, 7|
AG, 71IATEFTS FHkeldaA AR 3E71A4 A&
NE fFdshs gE=rAd 3857 A AU 2wy
Lol & g B, 719, ¥ 550 9L n)H
= 8% 7l R AN 22 A% oA A%
A&7t AxF ok FAZ R24=E 5 JdoHBunger et al,
2000; Heo er a/, 2001; Leaderer et a/, 1999; Nel
et al, 1998). H4-& A FAulnkgo| o3 5717
o 7w Ao Z 1990t TR S &
d=27] 3 5ol IgEvt wivliske ALeE deiA Uik
Z, IgE7} AR BRI X)) e IgE 8o AT
TFo2H olF HYAHEZE GA3} A7 o)E MEER
E] 3]2Elloly} leukotriene 7+ 35714 9l whe-
fe 2Fo] BHEoEN o 71 YdEAe) SaEE
noz dHA AUJrHWillis-Karp, 1999; Vogel, 1997).
e H2eE IgEy IgEE AAsRE B Y9t gle
BAeole $57] GHE7] Fd0] fdEe AL HEEE
ArE ol ERIFgezN W wiA 7 A gk
A= T 999 5 type-2 helper T cell®] g&o) 23
& EOoF g Mol UtHKorsgren et al, 1997;
Mehlhop et a/, 1997; Ono, 2000; Willis-Karp, 1998).
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FoPHA FAYol FAIA @ dz2Te 51y 2yst
(k. B3] AL AL old SA Aake 23
2 3 ol AU AP HAIEo| A AR
S A3 AEFY(informed consent}E B 5
Bml Axe] dxdNE AP ZARNIAIES]
7 AFol AUA FEY TARELS 44.6(= 11.404,
ALY BAREL 43.6(+ 9.8 = 2t 46.6(+ 8.8)
Aot vlaste] folgt Apolzh giSlel. ey AR}
5o A 3o o G eS B dEe AS
92%=E A 61%°l Hlal F<)3lA(chi-square=6.3,
p=0.012) E}o} 2] 84%9= Fogt 2ol
Holx] gkttt

0% o 19

A % LEsoysix 2y

AFHFRAEANAA F 6mle] BRELE EDTA-
vacutainer tubeel] 2|83t o] & 1 mIL o]83] Coulter
counter(Ac.Tdiff; Beckmancoulter, Fullerton, CA, USA)
o s A BHFUY Fo BHYROE
= F WETs, AE7F, a8, 98F(monocyte)
&, FYE 5, ) AT (%), dnhEelE
(%), SIL2ER T=(g/d) 5 oAtk =3 2 mie] H
< 2400 rpmeliA 15%-37F f4EE st @7 plasma)le

ui 2| W 84St v

HgAoz & & 3mlel FdlM  Ficoll-paque
density gradient centrifugationfAmersham Pharmacia
Biotech, Upsala, Sweden) o] o8 dutgs Balst
Aot FElE Y3 DPBS(BioWhittaker, Walkersville,
Maryland, USA)Z 33] &3 & complete RPMI Al &
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B eF (1 mM nonessential amino acids, 1 mM sodium
pyruvate, 1% sodium bicarbonate, 2 mM glutamine,
50 uM 2-mercaptoethanol, 10% heat-inactivated fetal
bovine serum, 1% penicillin-streptomycin-fungizone
mixture E7HE AHE-8F] 24 well plateol well @ 1X
10° cells W32 A8l WIS st} T Ju 2493
E4 2= PMA(phorbol 12-myristate 13-acetate; 5 ng/
1X10° cells; Sigma, Saint Louis, Missouri, USA)e}
ionomycin(500 ng/ 1X10° cells; Sigma}e &g ste] A}
&3kt cytokines Z437] A% M zujgdae Bl
T 7277kl Ao HTHKIm et af, 2003).

ELISA 2ol 2|8t cytokine B

Aol AAE  interleukin-4(IL-4), interferon
gamma(lFNy}, tumor necrosis factor alpha(TNFa), IL-
10& A#=37] 918l sandwich enzyme-linked immuno-
sorbent assay(ELISA) W& ARE-sIiT ZhdsiAl Wi
< 713 WA Immulon IV plate(Dynatech, Chantilly,
VA, USA}l Z} cytokined] W capture antibody(2
pg/ml) 100 pliwvellE B3 4°CollA] overnight AXIAIZ
o} thSd automatic washer(Biotek ELx 50, Biotek
Instruments, Burlington, VT, USA)Z 33] A3t 5, o
o] HEolx FAS oAsl7] 93l 10% FBS(fetal
bovine serum)-PBSE(200 pliwell) Bl 2417F 2204
ARAXMATE. ARG ThA] 38] A siar Al zelekels) 7t
cytokine standard® %¥-& % 4°CellA| overnight AdX|A]
At thed 73] AL detection antibody(1 ug/ml)
100 pliwellE HaL A2 2A17F FRAIZ o, T
73] A2 3 avidin-peroxidase(2.5 ug/ml) 100 pliwell&
WA A1 A2l AAIH T 2,2 azino-bis(3-ethyl-
benzthiazoline-6-sulfonic acid; Sigma}E AFgsle] 2k
T SHEE 406 nmollA4 ELISA reader(Biotek EL800,
Biotek Instruments)® =331t} cytokine® AMEE
antibody pair(capture vs detection; BD PharMingen)
E U o 1L4(8D4-8/MP4A-25D2), IL-10(JES3-
19F1/JES3-12G8), IFNy(NIB42/4S.B3), TNFa{MAb1/
MADb11). 7} cytokine ¥ FZFdA= thsa 2t IL4
(15 pg/ml), IL-TOJES3-19F1/(15 pg/ml), IFNy(100 pg/
mi), TNFa(60 pg/ml).

ELISA ol 2|8t immunoglobulin Z2¢

g 245k IgG1, 19G2, 1gG3, 1gG4e] 58 &
Zal7] 3 isotype-specific ELISA ®H-& ARE-3HA
o} ZhsiAl S 7]&shd 94 Immulon 1 plated]]
7} IgG subclass @Al digt capture antibody(2 pg/

ml; BD PharMingen) 100 pliwelld ¥32 4°CollA over-
night BXIAIZTE Thed 33] AlA g H TR o] 5o
F2e AAE7] $18] 1% BSA(bovine serum albumin)-
PBSE (200 pliwvell) B2 227k A-2ol|x] ZXA AT} A
25 oA 33] MFHESL 1% BSA-PBSZ slAlst ¥4
{(IgG1, 1/10000; 1gG2, 1/50000; 1gG3, 1/5000; igG4,
1/25000)& 7} 1gG isotype standard® 22 FH 4°Col
A1 overnight BXAZTH thed 73] AlF3IL biotin-
mouse anti-human 1gG(1 pug/ml; BD PharMingen)
100 plivelie ¥aL A2olM 242 AXAIR] o oA
78] A& 3- avidin-peroxidase(2.5 ug/ml) 100 plivelts
W3 IAZE AolA HAAZ Y. 2,2-azino-bis(3-ethyl-
benzthiazoline-6-sulfonic acid}& AME-sle] ) 5 &
F5E 405 nmolAl ELISA reader® Z743sl%ich 7t
isotype 8 A= o3 2} 1gG1(5 ng/ml), 1gG2,
lgG3(15 ng/ml), 1gG4(1.5 ng/ml). o}&2 IgG subclass
Aol digh =)= WHO reference serum(National
Institute for Biological Standards and Control, Hert-
fordshire, UK} Human IgG subclass profile ELISA
kitZymed Laboratories, South San Francisco, USA)
£ o]&ste] AAET 7 total IgEE IBL kit(IBL,
Hamburg, Germany}g AR&-3led 450 nmellA A st

AL Exfst= SIAERI HE

S| 2~ERR] J7S 98]+ IBL histamine ELISA kits
ARESIEH], WH S ksl e ok 94 20 we)
dPEE 9 XF 7, positive control FAe] 20 ple]
indicator bufferg 3 &gk tl2, 4 ule] acylation
reagents Wi tA] EFS $F F H20A 30870 A
RAIZITE, o] 160 pwe] diluted assay buffer® %il
st H, o] £ 50 piE goat anti-rabbit antiserum
against histamine A7} #-2H8 96 well plateo] ¥We
v} ZHLE peroxidase-conjugated histamine 50 pl&
FoVetaL AFA O Z rabbit antiserum against histamine
< 50 ul #7Fs o) orbital shakerollA] 3A)17F &3t
o]% plateE AMH3Z TMB(tetramethylbenzidine) &
kg Hrkgk & 2080] Agd tE 450 nmireference
wave length 610 nm)ollA] ELISA reader® o] &3t} &

BT FYa

SAIXz2I

2003 ezt 24 379219 23 Aol SigmaPlot
FAZET(SPSS, Chicago, USAXS oj&sdle AEs)
Ak Yo g Apge] AFEE RS 2AE3 9 single
factor ANOVAS} Dunnett's ¢-test &2 KruskalWallis
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ANOVAS} Dunn's test2 f9]4d& ARt Zaol
m} Student's 7-test =& MannWhitney test® 37}
oA AR AaAEIIL p valuert 0.05 ol3td HE
ot pol= B3It Afol] AAIE 7F 2FoA] *
£ p<0.05 F5o4 BAFSE {3 Aot Ues
LEeRdTEH

a4 o

B4 BAXHES B IgE X SIAE}

ol $E 24
YAHom BxPh EAKE 4 F BYHLEY)

TAE B - syt BT Sk Yok, @
7, FgTel vl Yol FAkiel BAkskn 9
QA iz Abole] frel@ Hole LAY F 2
o geow WA e U] 48 AN 37

t YEAQ weEs AgA2A RIHT e ¥
slE B IgE $Eg B F09F F PENS

= ZAk1Ee] dA IgEQ] £7°](1158 = 329 ng/
ml) FAY &=41(665 = 188 ng/mije|ut 27505 =

121 ng/mijell ¥l f-2JatA EUTHFig. 1A). 27174
Feuks- B3 A Br7hY SUtske dRRERRl FF 9A

FE=Q] ZARIEC](1.35 + 0.25 ng/ml) FAIY =4kl
(1.17 = 0.15 ng/mlE  BFAF th22(0.76 = 0.12 ng/
mijl B8] Egkorm E3) &4 gzl vleiM e F
Ao 2T Folgt AolE EATHFg. 1B).
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Zite] BAIKIES| T YU cytokine MM 53 24
ZAL A= ‘?s_i@"""ﬂ/\i 2% YIE T A

T Eo] 43} £49 PMAS ionomycin &S A}
L3la] B 3)s)ed type-1 cytokine®} type-2 cytokine
o] A4 L H I 1149 IL-102 type-2 helper

T cellor] Eu]HE= fEAQ type-2 cytokine® =, [FNy
2 TNFa2- type-1 helper T cellollA] AJA == dlzE2 <t
type-1 cytokine = A17Adste] At 4], of
EgA miEd, olJEgA| A 5 immediate hypersen-
sitivity 28 71"l oA type-2 helper T celle] 34
2] e x&Ho7 B rhHeo et al, 2001;
Willis-Karp, 1999). IL-49] 7% F= SARE 2o
A 260 = 31 pg/mlZ FAAD FSAHBT = 13 pg/ml) 2
NZ7+(72 = 30 pg/mliel] sl foJsiA =2 AEE 2
ATHFig. 2A). IL-10 A4 HA] IL49F FARE 43S 2
o FEY FARE oA diF R E BAEE
1 tHFig. 2B). B¥HA, type1 cytokineol IFNy 2 TNFa
£ A 221 B oz Hja] FEHSAERE o
A Rl ARk ;%% A3-e BHATHIFNy: ¥=4,
17448 + 1722; %A, 20732 + 3106; thE-, 23682
+ 6230 pg/ml, TNFo: =%, 10162 + 733; YA,
11448 + 1446; =27, 123302 = 1800 pg/mi).

ALY 19G subclass 2E 4
EA 257 #aEEo] IgG subclass E74 tisiME o}
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Fig. 1. Significantly upregulated plasma IgE and histamine level in the pig bam workers than that of the chicken farming

workers or the healthy community subjects.
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Fig. 2. T cells collected from the pig barn workers demonstrated significantly higher production of IL-4 and IL-10 after 72 hour

polyclonal stimulation in vitro than the other groups.

A7 ggdo] Y8 397t =8tk ey 9G4l A%
Gl =7] Fro FHEEo] Uths Bivt et st 23]
2] IgEdl] 23t g 27] S AojIrie 4T By
o] 913z, Bk IgGlelvt IgG37F B 4kt E‘Tjr%ﬁ—e—
IR °P°4 el 27] AL wrlsichs A= BaE vk 9l
(Boluda et al, 1997; Custovic and Woodcock, 2001;
Kaneko et a/, 1995). o]0l A4t H2Fds) PAS S5717
A% 54 1gG subclass W& g dSstaat o
AArEe] A 19G1, 19G2, IgG3, 1gG4 552 sl
o} B4 A3 1gG1, 1gG22] 458 HAl(igGT, 17.1 £ 4.4;

[l
h

A * chicken farming

— . ig barn
é 20 corremunity control
E 2
g
E 15 - //:

7
s ‘f/’
o. 5
@ 10 Z
= 7
= /
O 5+
=2 /

.

19G1

IgG2, 7.3 = 0.8 mg/ml) ® F={gG1,15.1 + 3.4; 19G2,
6.7 = 0.7 mg/mIBAelE B5oAl oA dizHIgGl,

78+ 1.4; 1gG2, 47 = 0.7 mg/miell vls) F-ol&lA =9k
tHFig. 3A). 84 IgG3E 3t Al e, IgGde 2313
ol HlsiA FARIES] f0] wgkon B3] JAY
STAAES 52 gl Hlal frelsiAl WekvkFig. 3B).
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Fig. 3. Altered distribution of IgG subclass among the animal husbandry workers and the control subjects.
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HeiRg A3 A3t FES] FABE AFE Yol

M 8% IgE 7, 312E FE, 14 2 10 A T
g ool dxzz % HAY SRR Bls) fofsAl &
A=) UATHFig. 1 & Fig. 2). ol =Y SRS

HAAAZE e 2AMdAES] Y8 type2 helper T
cell®] 71%5°] type-1 helper T cell®] 7)ol e A)
How AIFHE Riddhe A9E AztEY. SAIME
T, €, ARE, MAE, F27] Fo] ERE f1Rd
RE ofuz} kR, oliksieta, Felea, JE A
oF 22 E}f‘fm %%HORMI xZE 4 AHILO, 2000).
579 A =2e FAAES H 75 S5
Zdkst Z Al D}H7]a+;<1 = 3E7)A Fuuke oy
TRHZ(farmer's lung)e Z#sh= Aog BT 9
HKarjalainen er al, 2002; Kronquist et a/, 1999;
Radon et a/, 2000). $HH {7]1EZlol= A4, ol EdA
BF 5 JPAT = HESIA 92 = Zlog ¢
A agSAdA T AExT AEQ UlEA7E g
o] 2 fafiAde] HallA L UTHF 5, 2003; Liu, 2002).

2 Ao gide] B FEFENAM AFHE B SN
T ZFEA(total dust) FolE Hd 5745 EU/m°, =37t
A F4E F e i—g—“-\% (respirable dust) ol
F3+ 906 EU/mMPe) WS527) %JEP‘E} %, 2003).
HIE 2 =fdXe &4RIEe] Harls Wss H@7)s
AAL B 557] 427 BE S AT Ade dAg
APAQN BT AXSA ZIGAT, FEGA F

AbBHE AGAFEC] §7)1 870 T Ho R %P‘*Qi

SHOEN 7193 22 a7t ARl H7)F Aol S g

= °
dE717 ZF71A 28] T 5 ASE dS5Y +

s171 @k
S 53] FEYel FAkskE 3}%]7(}501] AX A
oz Jepd THE B Y9 715 #E type-2 response

9o $AHE 71EY A7 RIES B 87 71HS Ay
g = 2tk =, type-2 helper T cell25-E 1L-49] A
o] Frtsted B Il A IgES] isotype switching -
Tt EXE9A, IgE 5 FUe HITAIEE 923
HAH7E9 IgE 7E8A AF FVHR o)A 2 A3} 3
2N Bu7L EREEA SHEr] S g Hles
5o 9Z=nyl zopd Aol %, 2002' Willis-Karp,
1999). 4, Zr2 FAFIAHE At TEo] =RV 7
ojufel mg} W7)Fe] walo] 2olzt ALt 53]

A FAREAANE ded SAREANAAN Yepd
A2l type2 responsed #2E F UATHFig. 1

Fig. 2). o]afgt zpolofl &g vE 4 e HFRE
A o2 IdAESY] A%, A, AL § 95y

AE & e, B A7 uiide] ' HAA, &

(i _Ilm mg 2o r}i ol

4 2 iz IAEY A Age HgEed g
Tl AAM A, NEAD(4L 9L 108 =
e ‘_7J FrolatAl thEx] FUTHALR PIAA]). §HR, S=
TAE FollA gAY Hlgol Y TS
wAE gl vla] o3kl Eol ¥ T Aol
7} 4t H Q) type-2 response Ao FEFE mIR= A
A" AzE Aok ey o] TheAe SE AR
ARRFE FollA gl e] vlgo] tizate] FAHE R
s th2R] gtths A 7AtehH o] A 749
Aol 7t iz B YA SARE BlE] FELETAR
EAAM FestA Yebdd type-2 response?] $AIE
A gt A7y Sl E2s fR7 5
Tr6H° A 2ol e HEEEA AT A TAPIZL
2 22 ARSE AlE AI7F S oA FER) o
A AJAE ZF &7t dS ¢ AT “Xﬂ %‘“ﬂoﬂ/ﬂ il
T3 Az mEd E»—*é?:%lo 73
0.45 mg/m°.Z 0.23 mg/m ¥=o) l?sH =
A Ak Takai et a/, 1998). 0]‘—5 F=7 A
WA HE52 A Tz FIE WAE
Eol 7] Wiy 7*°§ "37—}5“1} vt 2 AqtolA]
= A B3 %

—

ol
L

[oF
Al

on FEsle YEIN U AREIAA SH
ARAR %‘aﬂéﬂ Jeke o wells oldo] B

A%e] AYREE B o5 3 A0 AL
AT Y B4 9% 5

ZH gtk 2 7HA S %

4B ARS S 88 293 ogel o
So @ #7524 5 B YA
TARQ AU 5 ezl Aol WaEo] BAE]
& Aol B Sl FARKE $9UEe
IgG subclass ¢ 225 vl W=w(Fig. 3),
Pgol S AP0 YT B AT B @
7159 Wb USS oSA St IgErt wivlske
type-1 immediate hypersensitivity '238-g A&
e dge] BHaE 1gGae] FEol A ARl
Al frosiAl Har, SAte] gayslE skl ¢
d27] 2L F28 = Yok BH IgG1(Boluda et
al, 1997; Custovic and Woodcock, 2001; Kaneko et
al, 1995)] 30 FAIY AAAFENAN tizol v)
8 Rolsbl BUE e WY APAS AN Sl
BaiA QAT G2 AE o8 Thsel o=
Aes AAske et Bzbdnh a8y 54 196

subclass®] ¢ E7] WA AH XE2 4L YsiME

-
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% wo AAFe| 2 JFA] AFrt Fasteest 2o

AEAoR B AFE 53 WAL = HEAt
9 sl W YELe] Sashe S| YoIA
type-2 response?] $-HE U £ Ut olHgH
7159 Wale AL AL A $HE5H
eb AABl AA Q] M-S FoEN F4Q1 5o] <
= AQAEL] LA gl Ee] o8 sl
gk wiA7|d e R ERlg & g Ziolr

i

d )

<4 (2000) HF Hel ¥ B SEARAL

$E5, %o}, 318, AAY, oW, HEF (2003) A7 Y
A 58 FEAIRS A W 5L B @FAYAY
37, 13, 45-52.

f=4 y a1
‘IC'I)’E»S’—, AAY, E8l4, 318, AGE, Ao, AAF, S5F
(2003): =4 °l "'°“W_§F e glslael d3gst 9 &
A HelA g A FEXEH BaA

dRe, wiZ, 753, A4 E (1998): el HAL Aul Fwlol
A sl 571 4. dEELl 3R, 23, 250-268.

&g, Aen], &34, AFH, 2Eet (2002): H=A] FA 3
FTEAT L£EA 71—.—6?% Z25E0 "Ar)E Hold
gk A7(). =38 5H2EA, 12, 106-114.
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