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=9 —F: FEEEICBIALEWE, formaldehyde, NK#I, OVA ¥R IgE

TL®HIZ

Bl CIRFEOFE & B e AT X ) Fy e
R B->TWh, FRAERREOZICEY, T
BENTHETLRHEPES ZoTWwd, 2OLIH%
A TG B OMEEBRBE D NMAN O, FRIROARHH 7%
EANR TN T 2 BSMEE SN TnD25, i
PEAARIC RT3 B % B FEBR LD SRR IR
MESNLMEEL RV, RVAT VT FTA
(HCHO #A) 3T, BRI ML EWE TH
D, ENBREE CIESEEM TH B B, /S—F 7 VR —

R, BEWL, MRHERR, Zhoic@&IhTua bkt y
EWICHET 5", World Health Organization

(WHO) 12k o THRVAT VT FENEBIAFA R
FE1Z0.08ppm L FICRD X HHEIREI N TS,
ORI EE U CTEERMZ 5] Sk 2 3 REsZ Ot
DThars EFELD 2L, KO LEFOD
HCHO D#EFEMEATKIEICHIA L, 0.08ppm LA T 1A
F9 2 it CHEEZREBICR S, Lard, B
BEOHIZIE 0.08ppm DR TS 2, WK, i, <
Lo A2 TR 2 H600 WG Sh, BBLOIERDFEB
THTLVF—LOMEE LRSI o255,



DX H120.08ppm &\ ) BENEHNERBEICBWVWTE
ICHFHATERRETH Y, BESEEZLS 20
M LWL T b WHO offE s8Ik e % BER#L§ 5
FA Ao T 5,

7 MNE—MEERE EDOT LIV F R EREHAH
DIRG9 & ENBRBEPNIC D L WHE & OB EHRO
fRHDIIRE S N T2, RIFZETIE, HERBEOLY
W, AV AT7IVFTe F (formaldehyde, FA) 23444
WCRIZTRE, ThbbREk~op® (2L 213
IgE OEEER) LM ELEN, $-2088% K%
FTADZ AL RSN THILICLY, EEBEE L
REZATH T 2 M e Rt 2 2 L 2 HIY &
ERE

ik

FARBEHTTOXI ADEERE

FERBW, M4 C3H ~7 A (HARSLC) % H
Wizo fEIE, RO XD BARRTER L7 FA FTEs
FE R MRS A RENTIT 5 720 COEREHOr —v
ZEWEL, F—YOREZIE, RVATLVTFR K&
AR ER D 1720 RV AT VT FOREEC
X BIEEE T 572012, Control (&7 L), ik
(B 2K, HEE (B3 03507 -V %[
Wiz, FAREOBE % KHEE (0.04ppm) & HikE
(0.3ppm) IZHEET S &) BEBEBEIEL LI, T2
OVEBIEHIE T 60 x 40 x 30cm (fE, #, &) o5
ECEHBEHZIER L, FA OFEIREZMESEE
W& FERBA AR TE B> & B RO BEIAL 0 A1) 727 %
BN, 5 F Cifo7z. fHIX, 12 R, 12 W
MGt E Lz, Bilh:22 + 2T, %60 ~65%T
b %o ik (CA-1, HA CLEA %) KUK (Top
water) 1%, FHHERS L7,

FABERIERE

7 27 ) IVEHAE T 60cm X 40cm X 30cm (Fi
ZFhHE, B B E) © BOX O—f##Tic DMPH # ~ L
74Ny —FE L72. BOX OHIRIEE DA,

ff 40cm X # 30cm, 2BUT L, FHIEEOAHIL,
40cm X K% 30cm, 3MEXE L7z. & HICZDHITEF
DII AT —T% ANTze 2, N—=3IT—=F 2w
T, HWHAYIC BOX WIC 2L/min) OEE& TRLAZEA
L7z 20, DMPH 7 4 V& —% R L, AN X
DE» LTk 7B~ 279 74— (Shimazu;
SCL-10A) TH#lE L7zo FA BE 0BT & KR E
(0.04ppm) & EHiEREE (0.3ppm) 2725 L) IZEREL
7%, EBEAY— L7

C3H ¥ 7 X Mg E & NK gD &M E
DRITE

W 4 4> C3H ¥ 7 A (Control #: @ 10 P&, Low
Level FA # : 10 P, High Level FA #:10C) % fw
T, HHOMBEHTLHMAETEL, ZoRWELTT-
720 LUF o NK Al oflsE Ji%1E, Ebata 5O FkEIC
fitoTHro 72"

VMBI Ty A2 KL, KEKIIE 70% 7T v
I—VCH#E L7z R LIy bTH
FAEYEL, PEEROI Lz, 72—y XVFHT
W L 728 B2 T, W LB Ay a2 kT
ANTRHAVTT D LAz 30 & L7 Wb Lc
PBS it 10ml &Nz T, B THilaz WE L7z
WIZZ N m O 22T 72 (1,500rpm, 3min) o Hll
FATICEE > TWDOT, LikD PBSHAEIHETT,
RPMI1640 ¥ 28 # M2 T, 2 x 10°cells/ml 127 % X
DN L7z MBI IS PBS # 10ml 2 hn 2 C, A%
e L7z WML 2 X 107cells/ml & YAC-1, 10
cells/ml % Ut &4, 100Ci @ 'Cr 2z, 37CT
1 KR incubate L7z RPMI1640 5384 C 3 [mlE#H
t, BRI E UCEM L7z RPMIL640 K548 %
A CHiR & 7] U5k TR AlE & 2iRa L, 0ok
L (1,500rpm, 3min), £ ¥ ¥ 2X—%F NT 4 KR
Fe L7, itk 96 AT~ A 7 07 L— }Z 100 ul
o, KM (A:2x10° B:1x10°, C:5x
10°, D:2.5 x 10°, E:1.25 x 10°) (24 C, 24 KRy
BiE L7 20k, BEhi"Crazrrr~—nho v
& —THWEL 70



ANVLTVFE F (formaldehyde) (2X % NK MHEOMEMAL K O IgE, 1gC OFEICH T 5058 3

BALB/C ¥ 7 XM % Total ISE DEITE

M 4 8450 BALB/C 7 A% flwiz, filE 4,
Hi L FRETdH o 720 FEERRIRE R Y 2 DIRO M
25 1 HOMEZ R L, ZOHOBIUZ 5 HEH%
AT o 72 (M OEER 2 B <7212, i 0.2ml &~
%) ¥ 0.4ml = A b 7). IgE, 1gG @ #ll % &
ELISA (Enzyme-linked immunoadsorbent assay) ¥ >
N Ry ~¥igm) 2V, WY Rkviddy bo7n
b=V TAT o 720 $RILL 72 LRI 55 O 0 B LS
22372 (1,500rpm, 3min)o KIZFRERET N O Fi % L
D BRE, MLIE I3 s TR L 7o AWK E wash
buffer T, 9: 1 OEIET500ml 1B L, IfiLik %
BRHIAML 720 WIZ, 96 /PR~ 70T L— |} %
M, i (R85 25— FOT7FEXy P ORERE)

0.4, 2, 10, 50, 100, 250, 500ng/ml) % 100 wl 53
FTANTz, 72, 8FICAML 721iiE b 4 100 wl %
Yy M T TART, 96 PR A 7 a7 L —
NI 2§ XTAN, W2 Colilkzido7z
AAROTIZ 30 /T HIRE Lo TOREROEY 2T
VI ETEGWEEC Lz 300k, 96 STFER~ A
ru7L— MNOMEZIET, wifizo Tt
ARG Y o 720 WICA ML 72 wash buffer & 7
L— FAIZH 100ul 2 AN 720 Tz 7235
Tlzo TOWHZ WYKL Lo TOEEDPED S
725, Antibody-HRP % 100 ul A7z, ¥tz B <7z
DI E L > 72RO 30 75 B E L7z Z DR
BaOAN 27V IR ETHVEE L7z, 30 4514,
96 R~ A 712 7L — hND Antibody-HRP % %
T, W IAiZe EO LT3R G 28 o720 WITH
ML 7z wash buffer % 96 /PFE~ A 7 a7 L— A
R 100pl 2 ANT, Thax £ Th. 2o
Ha3mEY KL, ZOEEF#D-725, TMB
substrate % 100wl A7z ¥l % Bl 721K %
Eo 2B LGOI 15 P HRE L 7ze COREGDOR
DETIVIFHEETED R o7, 165K, 96 7P
JK~A 707 L—FMANO TMBIZIETIIZ, 2ol
stop solution Z 100 ul A#17z, EIA XV F 7L —

b4 — Y — & — TP 450nm OWIGEE 2 #lE L 720

BALB/C ¥ Z DI Total IgE, OVA
F R IgE, Total IgG, OVA 55 IegG @
W

438D BALB/C 7 A & H W72, fillH &1,
ﬁﬁk Iﬁlﬁ‘f‘ﬁ)/)f:o

OVA R U ALO,D¥R5 %

OVA (2mg/ml) 127 % X 912 OVA % B AKX
WZHEfE L7 —H, ALOE ALO, (30mg/ml) 127 %
LA KRICHER L, 2L CHBLAE®
%, BALB/C~YY A 1EH7-1 0.5ml [(OVAIOug
+ ALO;2mg)/ =7 A] ZJEFENTEG LT, RIEET
& L7zo MERENIEST I Control #f (4% 5-), Control
+ OVA + ALOJM (FBRBMGE % OVA + ALO,, 1
HH#K OVA &), MKiERE+ OVA + ALOME (525k
BAATE 2 OVA + ALO, 1:8[H#% OVA ©&k), Hik
JE+ OVA + ALOJJE (FEBRBHAAIE S OVA + ALO,,
1% OVA O&R) 12475 72,

OVA 521V IgE DEIE

Coating buffer & rat anti-mouse IgE $Tfk % 200
wg/12ml OFETIHEL, 96 PRI A 727 L —
P12 100wl 32 AN 7z, rat anti-mouse IgE P IZ
MCA (MigE) ME-01-DE Cat#YA7627 (200 ul) ¥
< VAR LS TR 2 /2. % 72 Coating buffer
OF#IZ, Na,CO, (1.59g)+ NaHCO, (2.93g) \Z#H
AKEMZ 900ml & L7z PHI.6 2% 5 X912, NaOH
F721F HCl 2 W CHRE L, A& % 1000ml & L7z,
ISR EROBEHIZ 6 ]OPIKY A 70T L — b %
AN, 37C T2 W[ incubate L7z. € D%, 96 /F
K~ A4 270 7L — b %% X2 LT Coating buffer % %
T720 4 LT Rinsing buffer # A, Sera washer T
9% KPR~ A 707 L — %2 EF2 KT3I HITD
Pk L 72, Rinsing buffer ® %1%, Block Ace % 7%
HAKTIORFICHRL 725 0% 1000ml fEK L, £
Tween-80 % 0.05% 127 % & 9 Zhz 72 (0.5ml/1L) .



A5 T —CTHHE L THEM L 720 Block Ace % &M KT
ARHCAHML 72 D%, 96 PRSI A 707 L — M
200wl oMz, =i T 1 KM incubate L 72,
Incubate £ 96 /PR~ 4 707 L— 2 S |TLT
N—=/X—®D FTK5 % Y) - 72 Blocking buffer i
5% Block Ace (K HARIE cat#UK-B25) & Z&# K
T4 fECA ML TH Wz, KIS Test serum anti-
OV A whole rerum (test samples) % 2-fold THBL,
% well 12100 wl Nz, 2 R0 C incubate L 720
Incubate %, % #5C Sera washer T 96 /TR~ A
rua7L— & ETF2HET3ETOWEEL
Rinsing buffer & OV A Biotin-Rat anti-mouse IgE %
20 wl/12ml 2% B K HITHER L, 96 /PR~ 4 7 1
TL—MZ100pl oM, Zim T 1KH incubate
L 7z Incubate f%, % # T Sera washer T 96 /¢
K~xA 707 L— bz LT 200T3mTO%EL
720 K12 Rinsing buffer & Streptavidin-horse
peroxidase % 12 l/12ml (27 % £ H 12/EK L, 96 KX
W< A 787 L — M2 100l $OMR 72, SE4E
Jt: L Cincubate L7z, 1 RfZE R T incubate L7z
Incubate %, % #5C Sera washer T 96 /TR~ A
rua7L— & LT 24T4 R O%E L7z, KIC
Substrate buffer Z fE % L, & ® 20ml 2 O-
phenylenediamine % 20mg Iz 7z (7 v 3 {5 CHEIG) -
Streptavidin-horse peroxidase & radishconjugate,
ZYMED, S. SanFrancisco, CA, 2.5mg/2.0ml % H \»
720 Incubate & THAEIZ, ZOHEWIC H0,% 2.4 ul
A 720 & OFEE % 45 well 12 100 wl 372z 720
i T 30 7 G L 72445 12 A4 incubate L 720
Substrate buffer @ ##1% citrate acid monohydrate
9.6g IZAREK 400ml M 2 pH4.5 ICHH L, iy
12 500ml DA (stock solution) ZVERK L7zo BUSE
13 6N H,SO,% % well 12 50 ul 3201 2. 720 ETA A
XNVFTU—bA— ) —F—TW¥E 492nm OWIE
B2 ME L 720

Total 1gG DEITE

Total IgE D #ll5€ & [F] CliLig 2 v THEBRZ 17 -

720 Coating buffer & anti-mouse IgG % 10 ul/ml ®
HETHAEL, 96 /PR~ A 717 L — M2 100wl
3 ON 2720 Coating buffer D% 1%, Na,CO,(1.59¢g)
+ NaHCO, (2.93g) 1ZZBAK %M 900ml & L7z,

PH9.6 2% % £ 912, NaOH F 7213 HCI %= H v CTill
WL, &F®E% 1000ml & L7z, RISEREZROEL
1296 RFE~ A 7 a7 L — &2 A, 37CT2 KM
incubate L 720 96 /XFE~Y A 707 L— b2l S|
L <, Coating buffer # ¥ C 7zc % ® % Rinsing
buffer # vy, Sera Washer T 96 /XK~ A 7 07
L— &3 LT, LT 20T 3§ O%E L7

Rinsing buffer ®##ix, Block Ace % Z&5 /KT 10 1%
WKARL72d D% 1000ml fER L, £ 42 Tween-80
%0.06%12% 5 X9 ZmA7z (0.5ml/1)e A% T —
THYE L CTHM L 72s KIC Block Ace 27 KT 4
HCARL b D%, 96 RPEI A 70T L — b
200l ¥ 2, 1 KM% T incubate L 72

Incubate # 96 /CPIE~Y A 708 7L — F&2#HSIILT
NR—= 83— b TK5 %Y - 72, Blocking buffer ® i
#13 Block Ace (KHAREIE cat#UK-B25) % 25K
T4 RICARL THW2, KIZ Rinsing buffer % v
TIE 2 50 B L 720 2z 96 PR~ A 7 1
7L — M2 100wl $2M, 1K 37C T incubate
L7, ML 7-ME %4 T/ £ LT Rinsing
buffer % >, Sera Washer T 96 RFIK~ A1 717
L— PEJEEHLT, ETF240T3ETO%E L7,

P12 anti-mouse IgG,-HRP % 1200 B I2A R L 720 &
NE 96 RFIE~ A 707 L— M2 100wl $2M %,

1 K¢/ 37C T incubate L7214, ZOWEIETz. £
L T Rinsing buffer % fi\v>, Sera Washer T 96 /X3¢
K~ A 77 L—bE{EHFLT, LT 2H0T 40T
O LIz, BERIUS % L% 72912, Substrate
buffer #1EH L, % ® 20ml 2 O-phenylenediamine
% 20mg Mz 72 (7)V I §EES) . Streptavidin-horse
peroxidase (¥ radishconjugate, ZYMED, S.
SanFrancisco, CA, 2.5mg/2.0ml # 27z Incubate
BTN, ZOEHEIC 0% 2.4pl 272, 20
B % 45 well 12100 wl 3 2MZ 720 L 72754



ANVLTVFE R (formaldehyde) (2X % NK MHEOMEMAL K O IgE, 1gC OFEICH T 5058 5

IZAM, =i T 30 4 incubate L7z, Substrate
buffer @ F# 1% citrate acid monohydrate 9.6g 17
f7K 400ml % iz pH4A.5 ([CHE L, H&A%MHIZ 500ml
DVEW (stock solution) ZAVERK L7zo BUGE IR 6N
H,SO,% %5 well 1250 ul oM 2720 EIA IR VF7
L— b4 — M) —%—T¥E 492nm OWILEE % #l %
L7z

OVA £/ 1gG DAEIE

Total IgE @il %€ & [ Ui % F v CHEBRZ 1T -
7z Coating buffer & OVA % 10 ul/ml D& & THitE
L, 967K~ A4 727 L— M2 100wl 320z 720
Coating buffer ®##1%, Na,CO, (1.59g) + NaHCO,

(2.93g) ZARKZMA 900ml & L7z PHI.6 1%
% X912, NaOH F7213 HCl # W T L, &
% 1000ml & L 720 RIZH@S % RO FEERIC 96 TR
~A4z7ua7L—F& AN, 37CT 2 KM incubate L
720 96 RFIER A 707 L —PEHSITLT,
Coating buffer # % C7z. % ®1% Rinsing buffer = H
Vv, Sera Washer T 96 /PR~ A 707 L— &3k
LT, ETF2KMAT3AETOWE L. Rinsing
buffer O FH %, Block Ace % # KT 10 f5 12/ M
L72% ®% 1000ml fEH L, €42 Tween-80 %
0.05% 2% 5 L9 Zmz7 (0.5ml/1))e A% 5—T
B L T L 72o RIZ Block Ace % 789 KT 4 1%
AR L7zb 0%, 96 /PR~ A 707 L — MZ200
wl oM Z, 24T 1 R incubate L72. Incubate
%96 /7P~ A 707 L— b &SI L TR—8—
DL TKG %Y - 726 Blocking buffer ®##x Block
Ace (KHABIE cat#UK-B25) % Z&R KT 4 f5 1A
LU CTH w7z, KIZ Test serum anti-OVA whole
rerum (test samples) % 2-fold THL, & well 2
100wl Mz, 2 KM% T incubate L7z, Incubate
#%, W% ¥ T Sera washer T 96 XK~ A 717
L—bF2ETF2HAT3HTOWEL . KIZ
Rinsing buffer % H W CIliLiE % 50 f5ICA R L 720 2
% 96 FOPEE< 4 2 07 L — M2 100wl TOM%,
37°C T 1 B¢ incubate L7z, AR L 7-1i% 245 C

72o % L T Rinsing buffer # V>, Sera Washer T 96
RVPIERA 70 7L — 2L <, ET27T3
B\l O P L7zo KIZ antimouse IgG,-HRP % 1200
BICAHM L7z ThE 6 PR~ 7 a7 L— b2
100 wl 372z, 1K 37C T incubate L7z, Z®
W% ¥ C70 % L T Rinsing buffer # JJ \», Sera
Washer T 96 /¢~ A4 707 L— MaPEiEL T, kL
T2RHBTAETOWE L7 BESE D720
2, Substrate buffer ZfEW L, £ @ 20ml (2 O-
phenylenediamine % 20mg 27z (7 )V 3 §EE58) o
Streptavidin-horse peroxidase (X radishconjugate,
ZYMED, S. SanFrancisco, CA, 2.5mg/2.0ml % F v
720 Incubate #& THEHIIZ, £ OEWIC HO,% 2.4 ul
MZ 720 Z OB % % well 12100 wl 20 Z 720
ST 30 77 G L 724212 A, incubate L7z,
Substrate buffer @ # #1Z citrate acid monohydrate
9.6g IZZE K 400ml Z N2 pHA.5 IZFRE L, i)
12 500ml DA (stock solution) & VERK L 720 BURME
1E3 6N H,SO, % 4% well 1250 wl 3202 72 EIA H
INVFT L — A= M) =¥ —TE 192nm QPO
B2 JE L 720

LR EAT

WCRTANTIE, 7 — & 13 Pl + fR8E R (SD) T%
L7z0 2 BEMFI9MEOMEHINA BAOKIE R t Mg T
1w, P<0.06%b->THEELE

i
1. C3H ¥ I XDiFfEME & NK B2 iE
i3

WA D %1%, Control #: (2.07 x 10'% 0.26) (2
3 LT, Low Level FA # (2.36 x 10"+ 0.33) Ti3f
BICEMEZ D (P<0.05), High Level FA # (1.68
x 10'+ 0.34) TRARICKMEZRLA (P <0.005)

(Fig. Do 2O &H 5, FA OUREIC X1 M
DRIEF D 5 EBBOOLNT, $72CHT Y
2 O FIEMILIC B 5 NK MO 2w T,
FA 2 #5012 5 ¥ S95 &, NK MR ANETEAL
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Fig. 1. FA DZBE I T 5~ 7 X DREMIRBDOE(L

P value; "P < 0.05 "*P < 0.01, #P < 0.01
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Control Low level FA High level FA
EHDFARE

Fig.2. FA IZX9 2 ~ 7 XPZEEHMARD NK B2 DE4EE

P value; "P < 0.05 “"P < 0.01

T 52 L w2l bR S L7z (Control £ (657 +
125), Low Level FA #f (835 = 46), High Level FA
# (1168 = 273) (Fig. 2)o

2. FAIZ& 3 BALB/C ¥ XD M #E I1gE

Fig. 31Z 5 H DR IgE iz /R L T b FA Zif%
B 5 BBEHS-12 X 1, Control # (2.5 + 12ng/ml)
& Low Level FA #f (19 = 17ng/ml) & High Level
FA# (15.9 = 18ng/ml) EICHEERD SNz (P

<0.05), DXz,
%5‘%.?: (Flg 3)0

FA JREEIZ# IgE fHICZH)

3. FAIZ &3 BALB/C ¥ XDM#&ED OVA
EEM IgE

Fig. 4 1Z5H® OVA f MW IgE flEx /R L T
%o FA 52 5 M52 X 9, Control # (8.1
= 5.3ng/ml) & H~XTOVA + Control # (13.8 +
10ng/ml) WCHEADRD SN/ (P<0.05), 7,



ANVLTVFE F (formaldehyde) (2X % NKMHEOMEMAL K O IgE, 1gC OFEICH T 058 7
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Fig.3. BALB/C ¥ XD M H F 542 IgE
P value; "P < 0.05, "*P < 0.01

45
ok *%

40 -
35
30
25 -
20
15 -
10

IgE (ng/ml)

o}
L
gt

aUA=)b OVA+1 bA-)L
Groups

Fig.4. BALB/C ¥ 7 XD M&ICH T3 OVA + IgE (531BH)
P value; "P < 0.05 “*P < 0.01

OVA + Control 12T OVA + Low Level FA #
(22 = 15ng/ml) & OVA + High Level FA # (26.8
+ 13ng/ml) FLICHEEEPARD LN (P<0.01),

4. FAIZ& % BALB/C ¥ 7 XD M& Total
IgG DAZRFAIZEE

Do X512, OVA HRE IgE fEl3 FA KA ZHO1EHZIMEE L TRE LZER, FA 2/
WZmL 7 (Fig. 4) BIZ5 AP G12X D, OVA + Control & X

T OVA + Low Level FA #, OVA + High Level FA
HEHIHEEA I o7 2HE TIX, OVA +
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Fig.5. BALB/C ¥ 7 XD M- H (3 Total 1gG (1-5:8E)

P value; "P < 0.05 “"P < 0.01

Control # & [t-XT OVA + High Level FA # T3 &
flizRL7z. LA L, 3-58HTIZ, OVA + Control
# & IbXT OVA + High Level FA # T3 A E R
PROLNIZ (P<0.05), PLEDXHIZ, FAILXS
# 1gG fHiX, OVA + High Level #EIZBWTEH) % #%
W7: (Fig. 5)o

E%

C3H ¥ X DZREAMAE D & NK #E D&M
E

C3H ~ 7 2 O lis#ie o %, Control #EIZH LT,
Low Level FA #£Cidmi% /R L, High Level FA #
T2 R L7z %72 Low Level FA BEIZH LT
High Level FA #i3fifitiz /R L7zc 2O Z &1E, C3H
<7 AR (0.04ppm) @ FA %= 5 M RET S
LX), PRI OMATRD bl & 2R
Fo Wi, hormesis (& AT R) Gk RET %G
W DY TIUTHEY R ATHIHEE L DL TR
L ORTHIBEIR O Z & TH S5, AT O
CEDHEMTE S, FA OiREE (0.04ppm) 23K\
BT, MRICERZELZ RIZTOTIERL, L LAM

S OREFIC &0 PUEHINE Z BN S ¢ 2 R0 5 &
WY ZETHDo F72, FA OREE (0.3ppm) A5\
e Tld, MM E A S 2 e, EATT
DOHIIE, FA ORI X 2 BEAAAAES % LRI
SNz ToZlhs, BfE, WHO 2L A FA ofk
JEEMNILHEL 0.08ppm & XN TWBDS, Sk L
HF7E2 EARQL 2 LT, AONLFERT—F IO »
TSR ENEEOREDVTRRIC R D EEZ BN D,
C3H ~ 7 A D PHANLIZ BT 5 NK Mo i
1%, Control #12xF L T, Low Level FA # & High
Level FAREE HICHEEZ/RL72. $72, Low Level
FA #1248 LT3, HighLevel FA #FiZE % /R L 72
oI Enb, FAZKRWIIKS TS5 L, NKA
MEHALT 5 2 L 2D LRI SNz LI,
FA OEHESE T ORED, NOT LVF—FKEDHE
BeWMEBICHETAZE2RBLTNE", 51T,
FEME 512 X AUX, NKT Mg 2 &ALy 5 Lo T
Mila < B MilleZ LT NK Ml Gt S 41, NKT M
NADIEHALD Z DRDORIZISE IR E R EL 52 %
eI LHE LTS, R TIE
FA 12X ) NK Ml oEHALAZRO S 7225, FA H°



ANVLTVFE F (formaldehyde) (2X % NK MDA OB IgE, 1gC OFEICH T 058 9

RIS SN TH L, LD L) 287 T NK MR
ZIEMAL S €200, ME 2 HRL LEEDNDH B L%
ZHbNb,

BALB/C ¥ XD IM#&EHFD#E ISE & OVA 4FE
8 IgE

BALB/C ¥ ZA DI [gE WH D728, 534
HICHRIL % 1T > 720 Z D #5E, Control # & Low
Level FA # & High Level FA B3 ICHEAEDHD 5
hiz,

Riedel 5%, ENVE v MIHKEE (0.13~0.25
ppm) O FA #5 HMBET L2 LICL-T, 7L
TS BBMERRIR S E LG LT, A
WIZEICB VT 5 H O IgE X, % FABCTHIML
TWwiz, TOZEH5H, BALB/C <7 AKX, Wi
DOFAZREHETHILIZXY, IgE EAEZHINSES
TENRDHLENIEEZEND, LA L, Riedel 5D
WMEICL D FA OEE (0.13 ~0.25ppm) & ARHfF%E
THw72 FA ® OVA + Low Level FA # @ it f£

(0.125ppm) (ZiXIF L A LI VDL, OVA +
Low Level FA # T IgE fEOHMAERD S e H o
722 liZonT, Sk, WhRLHMERIT ) LEND L
EEZOLNS,

OVA FFRM IgE ICx LTI, 5MHTIZIOVA +
Control # & JtXT OVA + Low Level FA & OVA
+ Low Level FA #: & OVA + High Level FA £ CH
HAENRD b N7z, Tarkowski & Gorski 75 OVA %
ReammIcH5 Lz~ A FA (1.6ppm) % 10 HIE
HH#THE, PUOVAIGE YU L 7z & #iiy L T
WA BEARBIE, OVA & FEHI KA O3 T
W& (suspended particulate matter : SPM) %~ ™7 &
(CHRERMIC 1 H 12 B, SHEMICh RELLL
A, MiEHRPUELERE IgE O AR 2 /R L7z &k
HBLTWw3Y, T2/ 51k, BALB/C ¥ w7 A I
OVA #JEIENES &R G- OM 5 A 547w, I
i OVA-IgGE @ k7 % i ®, Heme Oxygenase-1

(HO-1) 37 LV F — 1o RAE B LI B v THIAREE
EIFT AP 12 & LTS LTw b e

b ERET LMEE LTWAE"s Tarkowski 5
X, FA (1.6ppm) X 9 » 7% DKW, BALB/C
< AR (0.125ppm) O FA % B#ET 52 &
XD, OVA RN IgE FEAZ BN S &7 2 LA5HR
oz EZONLY, /2, FARKREHICHIE
BEMTZLrs, BASOHEICHS SPM &FH LU
EOBBERDH-oTOABHETERV, LaL,

OVA + High Level FA # D% (0.5ppm) T OVA
FeRm IgE HOBMATRD SN i o/ LiZDoWw
T, 58, B bMELITILEVPHLEEZ LN D,

BALB/C ¥ ™ 2D IM&HDHA 1gG

BALB/C =7 A DT O# 1gG lix, £AEITE
WCENENOBERE LG, HBILICHEEDR
SO EDRBDONT. FRRENELE KD
0 H %KM L UTHE LA, Control #ETIX1
~33H, OVA + Control #Ti3 2 ~43#H, OVA
+ Low Level FA #ClZ 2 ~3#H, OVA + High
Level FABETIZ 1 ~ 4 H THEBIMEZ R L 72,
Control HHICHBENRO ON-DIL, MohrDT L
W CHRICERBE L2072 L Bbh b, PiffitikE
IO IgGIZ 0HHE LKL T, ZhEhofT
THTREMNCHE LD, FADPEREEL Y
Z, 1gGHI%E S AL TWB EEZ bND, A5
Tl, FA 2°OVA R8I IgE & 1gG 12X L Tei %
JAE U720 Atk, FEMZ 00 E 5 8 O REST 208 B 2 70 T
ZRBEERZLBNL,
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Abstract

It has long been questioned whether exposure to formaldehyde in indoor environments may be a risk factor for
developing allergen specific IgE-mediated inflammatory responses, since there is limited clinical or experimental
evidence that formaldehyde is involved in the cascade for IgE production. Strict formaldehyde gas level-
controlled environment was established. Mice were primed with specific ovalbumin (OVA) allergen, followed by
exposure to gaseous formaldehyde at high (0.8 ppm), threshold (0.1 ppm) or null concentrations in this
environment. Plasma levels of IgE antibody and NK activity in mice were evaluated after 5 weeks of
formaldehyde exposure. Exposure at a low threshold concentration or higher concentrations of indoor
formaldehyde did not induce formaldehyde-specific 1gG or IgE antibody production in mice after a 5 week
exposure. When mice were primed with OV A allergen, exposure to formaldehyde caused a marked enhancement

of allergen specific IgE production above that seen in control mice. In unchallenged mice, exposure to
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formaldehyde at any concentration produced far greater expression of NK1.1" and NK1.1" NK cell activity than
the non-formaldehyde control. Thus, formaldehyde, even at low threshold concentrations, may lead to a risk of
developing allergic inflammatory responses that can be undermined by activated NK1.1" NK cells. The threshold
limit of formaldehyde did not reduce allergen-specific IgE inflammatory immune responses, but might be involved
in promoting allergic effects in subjects once primed with specific allergens by NK cell activation. It is conceivable
that preexisting allergic symptoms may be confounded by concomitant exposures to volatile organic compounds

(VOC) and formaldehyde found in indoor residences.
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