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Enhancement of Allergen-related Eosinophilic Airway

Inflammation and Airway Hyperresponsiveness
by House Dust Particles in Mice
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Abstract

The number of patient with allergic asthma and atopy have increased in the cities of Korea steadily. In order to
elucidate the primary factor, we investigated whether the house dust particles collected from an apartment of the
middle classes has promoting effects of allergen-related airway inflammation and airway hyperresponsiveness.
Mice were treated with 0.1 mL of 1 mg/mL of house dust particles suspension by intratracheal instillation once
weekly for 10 weeks combined with ovalalbumin (OV A} sensitization. Intratracheal instillation of house dust parti-
cles and OVA sensitization caused an increase in the level of serum L-lactate dehydrogenase (L.LDH), immunoglo-
bulun-E (IgE) and histamine, and an elevation in respiratory resistance. It also ephanced infiltration of eosinophils
in the bronchoalveolar lavage fluid (BALF) of mice, IgE and eotaxin expression in blood, and T helper type 2 cell
derived cytokine levels such as of interleukin (IL)-4, 11-13 and 1L-5 in the BALF. However, it did not influence T
helper type | cytokine such as interferon-gamma in the BALF. These results indicate that house dust particles
elevate allergen-related airway inflammation and airway hyperresponsiveness in mice and may play an important
role in the aggravation of asthma and atopy in Korea. |
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BAIA S el 931 2000 d3E 3=l gF
AFFE FollAM HG AbtEo] 1971 Hlx, A4, 1
AZ1RA 93 HB 22 A sl =S 23t
APEE dvie S8l ekl S =3 b7 L
Z 53] v|AHA (PM)2 Q3] A& - A - A7
Sl Mgt A7k 17F 1000975 o] 27| A}rt-a}
, o]l M AAH EALS A7 Hd 102Ul o
Zolets A7 AT BTl §lo] ghEjle] Ab

= W78 ] A= A= FF(EE) gk A
W3} g)o}(Park ef al., 2008; Kim et al., 2006;
Kim et al., 2003).

dub ofwtEol| AL 7HA L] mAHA = ¢
B37123E 4% 29Ed 293 e v
17, e, A, 7P, 94, Wk, AW § g
A2} AlF FHA A AHSEE HRAA, FAE Fell=
HerEARQ] HlAl, S5, AL, JdgulAl 2] 3
UA F713REE ol B S5Ee sl £
e AFTE 95 EEAA v AN 5 &
Wl W yE 3 9ok (Miller et al., 2007). A A2
A 7| BA AR, ARG, 23 5, T} A=
2~ 5 o7 7ER] el A ATIARE A A=
17 F2) A ] 372 20 B Az gom,
2 FAME A - 7Bl Fell A1 sl AR =
7], g2 o, ZrRE 1% 4R APt &
B =L X3tz 4 X1 ¢lo} (Sharma et al.,
2007). A1A7F AREE-E deogle 24, 54 %
A, 24 2 33} B, 24 23, 3F 2 A" JE
= RS do 4 9} (Nielsen et al., 2007). &t
R 1 s P R i oo ol g d Sl Bl O i B Bt Bl
= F3e] daME B2 A7 o] FoH $HLim
and Lee, 2002; Sagai ef al., 2000; Lim et al., 1998). L
Hip el A Ad Ll diste] AEEA
€ 3} dFAIN}= wor}(Park ef al., 2008; Kim et
al., 2005; Jo et al., 2003) 7}A]-B-A )x}e} 72+8- w|A
WAt 557 A wAE d3e) AT AT 2
= A9 Qe A oleh

getd B Q7 A5 3 ojmhEelA] PR
WAE TART 2 AREA AL 105 5 &
HAE doslt 9% A A4A A=l

o ki it ki oft «2
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2.1 7ZIEE% ixte] =3

7HAEA AR FAEE AFA AT 9T
ZAolgl e FASolgtal AdkEE & 71 of
e g Aoz xAsg . olutEx W 47), AAL,
Frloz o]Folx glT, AE 119me|H, YFE
199832 & A 9d Hd 7 FALE 40
o] By yesty, Fetw, 253w T F 5
oln], 87} 2B L otEd FAo|rt 7HAF-
A gdAte] AL 20068 % 29 6YEE 20471A|
o)Ze] Eol ujd oA 10A]0l] AZAL7) (A VC
-N-900, Korea)Z A gFS AL3HAM HAar|= Ay
A ARA AR SRSk, BEL(-200)] A
AspA] Aol Al&-stgdT). Colt et al. (2008)2 7}
oA AR A WAe TR S5
HAEA YRS TAY 9 7S AFAHLT 29
xZA o] 71 & oletx B 318k vt =3 7MY
FA A 3 2ok H AAe] 0.4umdd A
vl 7] 7} 28 &) 7] (Sagai et al., 1993)e} B3-S
o o] v A3k H-

2.2 AYEE AISEZT J|EW JHHET
X}t Fof

B g FeoA] AFE-% A ZE-2 Daehan Biolink
Co. (Eumsung, Korea)o| A F+%38+ Balb/cAl AFH=
S e o]l &3tk AFAE AHAE, OVA X2+
9 HAEA AL M 2Fe® vy 3 IFY
16m12] 4 ARSsle] 7|=HulA EA Sl vl
AEslE T, A 7= MAA AR L FAe] 8
nl2]y ARS3lsivh FEANSAIS] 2712 conventio-
nal system ©.2 &%= 20+2°C, $5+= 40~60%, 3
71 A7 12~ 153] 2 dlgjow, 1Y F 1277k
200~300 Lux®. 293}7, [2A]|7Fe- =& 4-g 2
slsich A¥ 552 A8 () A%AF(Seoul, Korea)
A Fo] AR (A 22.1% o)A}, &AW 8.0%
o] 8}, ZA-§ 5.0% o]}, =3]H 8.0% o}s}, Z4 0.6



AN AR A

% o2, /1 0.4% o)) AR E AREEIY 2]
polycarbonatez| 2 2 W= 72 Al2-3)9]
o 7ZAE (F) JRS (MK-2000 Corncob. Germany)
AFL AHEo AR EEY AN 28 AR
A FEo| 8] U3 AA- Fiheod AAEIA
t}.

AREA kel A Solx Lim 59w
(1998)ell F3le AAelAT & 71AE2 A=
0.05% Tween 80 3FH-f-3F 50 mM Q1AkEE AP
e Y PBSpH74) 22 1mg/mle] %7 H%
F suspensione 9= o8 —4°C=E AN =
€3 MEE47] (Tomy UD-201, Tokyo, Japan)&
50% Z| ) Z25}ol] 5 Z<} sonicationd}t). 7}A
B2 FolZ AFHE 10% chloral hydrate2 u}3| 3}

= 71=W Fol& cannula$ o] &3l 1 PR
Z1 YA} suspension 1 mg/mL £ 100 uL& 105 %
b QFPol 18 Jmfz Felaldn, 4
OVA xgZ2 0.05% Tween 80 &3t 50 mM
PBS £-94 (pH 7.4)%tE 7|2 2 Fof 3o}

al cagey

2.3 OVA Zt=t3 9 &4

A% 55| Ovalbumin(OVA: Sigma St. Louis, MO)
7423} 9l E9).2. Hammad et al. (2004)2] vhie| o}
g} AlA]slel & OVA/alum £92 WA 50 mM
PBS-&9 (pH 7.4)2.2 OVA %57} 500 ug/mLe] =
=5 "gHEX, 10%(w/v) aluminum potassium sulfate
(Sigma, USA) &3} 22k 5315t & Ao A 605-
=4t Hobc]ﬁl- t}-2-, 10 N NaOHE- A}8-3}e] pH 6.5=
ZAT £ 1,000rpmol| A 58 =9 YART S =
At OVA el 71482 AelFol bzt
OVA/alum-£-94 0.2 mL (inhallation 1443} 74 %)=
a8]3 1% OVAL-9 0.1 mL (inhallation 113} 24
AE 27 234 B3 Y2 Foshlut. =g 250 x
300 X250 mm®] polycarbonatez] = (DJ-435, Daejong
Inc, Korea) chamberglo|A] 105 X<t dFAde) 3}
H, Aol 30 Buxco Aersol Dilivery System (NE-
CT10, Buxco Co. USA)E o| &3} 637+ 1%
OVA &9, 12|31 vlx|%} 45742 2.5% OVA £

£ aerosol 3}l B3¢

2.4 N J|=HMHY =3
Ad 28 F Y= 10% chloral hydrate S 27}

FLAAY 3ATA Ve 954 7= A F 323

Woll Foi3t & Y AP o2 4517, ¢
28] 3,000 rpmel| A 102 5t HAlEesle X
& dglem, —70°Cel| RIpsbHA] AFel AL8-3}4
o 234Es 545 PHEE ol ewAY
(%) (Cheongju, Korea)ell 2|F]3sle| ZA314H. 7=
H AN (BALF)2 37°CeollA FA7]1E 10% FBS
DMEM sjjol g 7]sol] whastel o) 27
webzeld) lglon, o BAe 33 WRBUL o
H A A M e] M EE Cytospin centrifuge (Cellspin,
Hanil, Korea)& o] §-3lo] &gfo|= Tk 9o =
2k} 31 Diff-Quik 2 GAM3te] AL M ESS X
ARSI #) AA B ApZel 2 —T70°Ce| HBatsid
A Qg AHgshelek

2.5 7|3l &3

TR EETES
2]l Biosystem XA (Buxco research system, Wilming-
ton, NC, USA) A]E AF&-3}e3 Finotto et al. (2001)
o] ulde)| ulz} AlX]sldT) & Pehnt-2- Pause-PIF/
PEFe} 7o of7|A Pause=(Te—TR)/Tr2A] PIF
+ peak inspiratory flow, PEF+=

whole body plethysmographs

peak expiratory flow,
Tel= expiratory time, Tr relaxation time 2.2 Bio-
system XA software (Buxco Research System, Wilm-
ington, USA)Z ]88} FAetqet 1057 714
Z ARLe] 7l 2] Fo e} wlAjEl 2.5% OVA inhalla-
tion 24A)7F Fel|, =5 methacholine (Sigma)$-£-
oB-& 50, 25, 12,5 6.25, 3.125 mg/mL8 ==
aerosold}31, Z}7+e| ol i3t 7| =2 uks-AlE 10
¥ gk dgd oz BuEYsE sk

2. 6 Enzyme-linked immunosorbent assay
(ELISA)

H A A B A Interleukin (IL)-4, IL-5, IL-13, IL-10
o] 3t=ka} interferon (IFN)-gamma ELISA kit Bio-
sourceA} (Invitrogen, USA)YA & AFE-519 1L, o=
£.2]3} &) ~eful sk Beckman CoulterA} (Fuller-
ton, USA) A F3} & le)| A immunoglobulun-E(IgE)2]
&}eF2- ShibayagiA}l (Shibukawa, Japan) A]%-2] mono-
clonal antibody-based mouse interleukin ELISA kitZ
o] 8-3le] FA s = 2 wellel] HAHHE A F 2
A3 A 100pLAE 7t BFes, 1212}
Zol Al2oA] vlX]8F & 23] washing 9+ £l o
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Table 1. Change of serum components.

C{}zggglll?nts Normal OVA Ho?:;e%gust
ALT® 9.140.8 104410 13.8+4.8
AST* 75.1+45 82.4+7.7 83.44+9.0
LDH® 341.5+41.3  395.0+52.0  570.0+71.7%
Creatinine® 0.404+0.05 0.30:+0.04 0.304+0.05
T-cholesterol®  87.646.6 81.7+4.1 728472
Glucose” 140.4+2.4 161.24109  150.9+12.7
T-Bilirubin®  0.018+£0.005 0.0204+0.010  0.0254+0.003
T-glyceride® 4394117  44.6+126 56.3+12.0

a: units/L, b: mg/dL.

ALT: alanine aminotransferase

AST: aspartate aminotransferase

LDH: L-lactate dehydrogenase

Mice were treated with 0.1 mL of I mg/mL of house dust particles sus-
pension by intratracheal instillation once weekly for 10 weeks combin-
ed with ovalalbumin {OV A) sensitization

Values recorded are the mean£SD with 8 male Balb/c mice per each
group
*Significantly different from OVA group (p<0.01)

2 Al&38F o}2 antibody biotin-conjugated & 17
3027t Wskeleh oA 28] 4 F 93 gAoz
A #8 o3& antibody Avidin- HRP conjugeted 100
LULE Aslar, 147 A2l A ‘%}5‘??‘"} F oA A
Asheieh. TMB 7)4-S 100 uLA 255k1 oFio)A]
30-27F Whx|gk ¥ 100 uLe] stop 3-‘-'211-‘1 23k &
ELISA reader® o]-8-8ted 450 nmeljA] & & &
Feka g Aakslsio.

2.7 SAIAa]

= HolHy AT BFHAR 4‘5}‘%‘31_-”-1
g o] Eﬂ +A]-2 StatView version (4.0 Abacus Concepts,
Inc. Berkeley, CA)& 6]-9—%]-9331, Fisher’s protected
least significant difference test 3-2- Scheffe’s F teste]]
olsf T 2|+ Alelol pzlhol 0-051';} 22 e
el glE o BAHes oAl Avtar HAE
it

3. 27 2 EE
3.1 HHMER 4

= 1 430 105 $3b OVA 22tsis) @A 7)

el HEA AT RS W Aadge)

€ Erd Aeldh AL Fnjshe aa)

st 7] 8§88 x) A 24 4 A 35

aspartate aminotransferase (AST)&} alanine amino-
transferase (ALT)= AW W Prlo] 2ass
Az 5anA 53 Az wEEs EAF
7] @Eol] 7715 Bee) oE AAppEos Alg
= 31 9)v}(Titcomb, 2003). 5

w3} L-lactate dehydrogenase (LDH)¥ <48 A7)
of Hxalal 9l7] W&ol Asfol] HaF Holgd

AR Zh AR 28 5 A selx £8A WE
59 geagwa ohel AAele] 43, FF
3 Aok 59 AHdME At dHA dH

(Von Eyben, 2001). AST¢} ALT A =2 A% o=
OVA A% OVA+7IAER HelFe] AL
vls) opzt Flshe AwE veisdd 22y L
lactate dehydrogenase (LDH) A=+ = OVA 3]

F& e vage @ FA4 F24 gl
Z7lsh= Ase RAoul OVA+/REA He2
& A oF L7 FUbskadh T 8 A elA
creatine, T-cholesterol, glucose, T-bilirubin3} T-glyc-
eride?] S = OVAA-Z 2 OVA+7ERIEA
Aol GJaln YA SAHos $old Feolt
JehdA ek |

3.2 7i==aly |

7wl &AL dl¥ % methacholine, acetyl-
choline §-2] 7|=4&A1E FYAAA o= Az
F& FUAIIH 7 =rt 5817 AlAshe A8 A
AsAG olEE pEEE FUAAES ° SE3he
Qg Pehngtoe 375t Al Sloh(Vig er
al., 2006). & A3 ol A]= asthma Pehngl e 2 A &]t
2 ulmste] 7= Ao W FuIHE 2 ssdch
105 59 AdAR}e] wel H2]3t A<, OVA A

= 3 OVA+ 71AEA Xl methacholine-&
FEEE B, Pehnft-& v A 17 1
# 7ho) A AFoll A methacholine B-% %8 3.125,
6.25, 12,5, 25.05} 50.0 mg/mL Z7}A1 7€ o PehnZk
2 Z+zb 0.65, 1.23, 1.39, 1.463} 1.862.% metha-
choline ¥-F-xx9l| a}e} Pehnzt-S 2F7F Z713l9 o)
a2} OVA x8)ZolA] Pehnzhke- z+7t 0.68, 1.26,
2.34, 3.35, 4.260]] 3, OVA+ 7F27 Al el A
Pehngt-S 7ZHZ} 0.74, 0.94, 2.09, 3.69, 4.752 AANF+
o] B])3] methacholine %ol wel =A 7159
Z, OVA A8lv-9 Pehnt® methcholine %%




6
~o— Normal .
5 ~&- OVA I
o —+ (3¥ A+ House-dust
= 4}
-
=
&
E
£ 2]
<
[
0

3.125 6.25 12.5 25 50

MCH concentration

Fig. 1. A increase in respiratory resistance with MCH con-
centration.
MCH: methacholine (mg/mL}

Values recorded are the mean+SD with & male Balb/c mice
per each group

*p<<0.01 represents significant difference between OVA group
and normal group, and between OVA+ House-dust group and
normal group

125 mg/mLEE HAZHT =9 om(p<0.01),
OVA+7IAE3 A= z—l/g:g_o;; H|aj A= =9}
21} (p<0.01), OVA HzlF~l v
A% B2 S fAEed F A
ARoz folgt abel vhehiAl stk whebAl 10
F-2o Ao OVAR He)sl3 v 3 methacholin
BY5=E S7H7IH AFe JlEawiAge 2
Z7rsb, =3k A7) MRS e OVA 2H3}
22l 3 He AMEge v OVA ¢5 AeEldw
o 7= ApSel] dg A4 J=ANAgL o o3t

AE s el Aok AL veplis Aoety wd
o}

3.3 M| Ede| MEF

dutd oz rixe) 5P BuA, 3EA, A8
Al - acldl 2sir A7) AL whgo A
dulxi ol Bxl.e. oz go] A-ft REa gy 7]
BR AL u)e, el A ) F7h Se) Wel e
82 W3}y A7k 8o} (Takizawa, 2003). 28w}
Db FYLZAAE G20 ool AT
T 2FF A4z, ’3}"3 FEoAME T2 HIT
A W 1R A48 e
ZARE7E Agsle] Zl=AE Y AN fsle &
Zlol olv)(Takizawa, 2003). & 2% AF ] 105 %

P sabtA Ve g5

71% A S 325

Table 2. Change of Lung weights, the number of total
cells and eosinophils in bronchoalveolar lavage

fluid.
OVA+
Normal OVA - House-Dust
Lung weights® 0224002  0.33%+0.07 0.40£0.05"
Total cells’ 1704040 11.8£025%  15244£2.58%
Eosinophils®  1.50+0.50  37.0:4:10.00°  54.5:£9.50%*

ag

b (X 10° cells)

¢ X400

Values recorded are the mean + SD with 8 male Balb/c mice per each group
*Significantly different from normal group (p<0.01)

*Significantly different from OVA group (p<<0.01)

ot OVA 73ztskel A 7| =diel 7P EA o
2oigle o H9) TAM) APl F A
So BATS 5% FAT Azl A9 7
73-5- OVA+7}%"~W Aol AlHez 7P K
Ao, ohg-2 OVA &5 Heldat A= o
ik SR OVA BE AelE SR
AAFZol 8lsl] oF 6.9u) Z7}8lgd on], OVA+7}AE
A AT oF 9.0 Z7kskde AN &
A7) = OVA REHATL A4l W3 of
2479 Z=7}elga, OVA+7FAREA A2l &2 <
36.3u vt F7tsleict wheba] AAFe A A7IZE 7}?%*
B2 dAE OVA 2338 3 V=i S8l
el q Agshe AESE 24 Frbske o
Fol M=, B3] ZATG7} FFohe Aoz wo} 7}
Jaal YA glow AT A AN WY
z9) 71d A7} @ 4 eka Bk,

Y
sﬁmﬁlﬁ

[

3.4 oMol IgES} S|AED] FHet

dubd oz e ubg- I3l IVHZEA] F5
Ha QAL o] FolAl Z1:|A] A AHE A1
3 oAb g o] uk-3-2 FAE Wdstke A
2 IgE 84| 2} mast A 3 o| v} (Theohatides and Kalo-
geromitros, 2006). o] ¥h-&-& Ud#x|E Yo §
o] A 9la}, macrophage?} 14, helper T 4| 3o
A 33 cytokineo] -§-2|, 18|51 BAM|E oA IgESHA]
7} 9r5ol A mastM]Eel] RAAIZIT}H L T8 mastA]
F= 3|lAE,
leucotriene C4, leucotriene D4, leucotriene E4 W PAF
& QS felohe 3L 23 Yrd, 59 5
2eble] gely Aol ri@AlzAd] ZAE

ECF-A, prodtaglandin, tromboxane,

J. KOSAE Vol 24, No. 3 (2008)
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Table 3. Change of Histamine and IgE levels in serum.

OVA+
Normal OVA House-dust
Histamine® 29+1.1 28.4+3.17 43.7+2.6"
IgE(x10)* 170422 3339468 = 3670x6.7"F
a: uM
b: (ug/ml.)

Values recorded are the mean = SD with 8 male Balb/c mice per each group

"Significantly different from normal group (p < 0.01)
*Significantly different from OVA group (p<20.01)

TAIA BAS S 2H-E sl 4R 713

q EFe $a3 9L I3 Az 3

=
) (Pawankar er al., 2007). A F | 105 T2 OVA 7+

z3kel 3 Zimdel ZRAER] YRS Fod s A
Aol A odefA] wkg-ol FAQl d|xeiwl
IgEe] §ekg &Alslw wiwdl Aae & 33 v}
RN AT AF Y 82l gepe 29uM
olglevt OVA w5 &9 s|Aer] ke 284
UME ¢F 9.8u] Zr}slel o, OVA+ 732 XE
2 437 M= o 151 2718kt w3 gA
oAAM IgE s AHAFZA 1704 pg/mLe]g ot

OVA =©t= x2ldo| A= 333 9pg/mL& ¢ 2.08) =

713l o™, OVA+ 71 8A 222 367.0 pg/mL

2 oF 2.2v Frbeldc). aelA AF A A7 )
AE2 YAHE OVA 7ha3tel g7 7| =ufol] Fo9)
€ W HAFA IgES] gk} S| epule] ek
ZA F7Feh, o) ZPAEA IR GBRA 7]
A A Pl 7] £ Qv RS B A
sets A7l

3.5 mMEMo|M Cytokine &3

£ 4% 105 59 OVA 7H213te} 3 7)=vol
7Hd 27 JAE B3-S o HAAHelA cytokine
o ¥ereg A48 Zojolr) IL-43 Helper T2A &
oA FelHe] B Az IgEFAYYE S48 3}
£-& zv3 glola ebe X3 ¢l (Nakajima and Taka-
tsu, 2007). HjA| A Hol| A [L-488F2 AAFF2] AH$
125 pg/mLelgl o} OVA = Aol A]= 1188
pg/mL2 At ujs] oF 9.54) Frisielon,
OVA+ 7 E7 A 2]ZedAE= 2094 pg/mLz A4
Zo W)s) oF 16.8¥] =7}35lgdvt. 7y} interferon
gamma (IFR-y)= Helper TIA| Z oA Ev|=d, influ-

A7 s A A 244 A3z

Table 4. Changeof cytokine levels in bronchoalveolar

lavage fluid.
. OVA+
{Cytokine Normal OVA House-dust

1L.-4? 125410 118.8+18.6° 2094+22.7%*
IFN-gamma® 44.8+3.1 39.9+62 474449
-5 22411 25454268 312.5%20.3%
JL-13 103423  221.34+18.6Y  451.34112.3%
a: pg/ml. \

 Values recorded are the mean £ SD with 8 male Balb/c mice per each group

*Significantly different from normal group (p<0.01)
* Significantly different from OV A group (p<0.01)

enza virusth ©]% 4k AP L W FAHE o
A2A BHAAZE dulo|H i A= F=3 3
43 ZAgA 9 gghag-g Zt3 93, 53] WY
Al Al3ze] th3F immunomodulatory 2h8-0] & #]s}c}
3 A3 9ok (Kumar ef al., 2006). Ao OVAZR
A2-& wivt OVA Zhatat 3 78l Ak
Sojslod® HA AR A IFR-yS] FeF-2 A4l
vla] fo)E WEE Be)A skt =¥ IL-5:

- macrophageel] 23} 3glo|2ki AAE ut= Helper

T2M 24 fFl=Es b2 24 eosinophil dif-
ferentiation factor (EDF), B-cell growth factor II (BC
GF II)o]™, B-cell®] ¥3}9} A AAE A=3laL
IgA QAHE F7HA7]E 288 Zh3 g1, =8 34t
& A3 A8E 23 gle] ZHA] HA L
BAQ 7| WA G GIpE, AR Fr), ERFIA
ghxlzhgo] FQ3F 98-S Hskar ¢)oh(Nakajima
and Takatsu, 2007).

s AN IL-5e] Fape IL-4gadst ol 4
Aol sl OVA =5 A2l OVA+7HAEA
MelollAl Zhzh oF 115748 124.000 2 ZA] 7}
9ot =3 Helper T2A 2ol f2] vt U4l
[L-139] % OVAR 105 F<t A8& o A4
ol vl#] s AelA oF 2154 F718FH L, OVA
Zhatgkel 7 PR AR FosslE we of
43.84) F71E90c) mety AANA A7 AR
A UAE OVA ZHasiel 3 71 xdle] Fige
u} Helper T-2 A 323] cytokine2 A Z7}A1F7] X4t
Helper T-1 M| 3Z3 cytokineS ¢33k U]i}?] ol
Aoz et



QAN 7R EA AR 2 Qg

Table 5. Changes of IgE and ectaxin levels in broncho-
alveolar lavage fluid.

Normal OVA OVA+
House-dust
[gE* 2121121 1705+ 11.6 326.5 124 9%
Eotaxin® 206160 R0.5+7.6* 2077 £ 10.2%*
a: pg/ml

Values recorded are the mean -+ 5D with 8 male Balb/c mice per each group
*Significantly different from normal group (p<0.01)
* Significantly different from OV A group (p<0.01}

3.6 mMEAollM IgE X eotaxine| &

T-helper 2 type2] IL-4, IL-5¢} IL-13-2 eotaxin
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