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RVLTILVTFL FRERSEREDELEY MEEETFVICRITT
%@O%?%ﬁn

IRKFEEFHEZFHNE S ZEE (EF  8E g
it % Z

KL T VT F (formaldehyde, FA) OEERBETORARZED, TLVF—FEOFH - BERT L2 -oTwaT
HEYHD, REEYHMEBOREHRENHNCERLEE L OMEITREENTnD., LaL, 2ORFRILESIZEMASNAT
W\, KT, TORFEERRATAD, ELEY POAY I FERRETIGERSRMEFRRE LI UC IR
T FARERZERBEOREB ML, EBREELEY MI, 01%FA, 1.0%FAH 2\ IdEBEAEKEE3RE, 6EMK
ERAaRY Ltk 293 ¥ (50, 100, 200 xg/ml) %55 MBTIERBAE €. KIZ, AEO7T ba—-1i2T, FAD
HVITABAEKEREREREELZEVEY MV E, HIBEF YL POTAMZFINAT VT I Y ME GLOAIME) ZHEERN
BELTEZERELL. 3SBEEOY Y -XELT, ELVEY M2 OATHRBIEEL, FAH L dABEEEKLiRo 7o b o

-V EEEOFETRERERS L. MEBETELE Y FOREXNHBRICOBEL LT, LENEOME (pressure at the
an'way opening, Pao) #HlE L7z, FEBURIEETNE v P OMEFRIZ L 5 Pao DM OB MMIL, FARESIZX ) BHEKS

—ﬁﬁ-aﬁéﬂt.L#L,X%UU/Tﬁﬁéﬂthwﬁm$@m§ﬁmﬁﬁk,m@@ﬁ%»%v}@ﬁﬁ%%ﬁ
L B Pao DI ORI ML, FARSIZLI - TCEIbk Lado, SFEETF 71 7% L — (passive cutaneous
anaphylaxis) fir%)ﬂb\’CYﬂﬂEthOAHﬂ( PUikRfl (gG) &, BEEIRMEELTEY MIBWTAHEICLAL WA, Thbo
B LY, FAORKERNRKERS T, MBI TABELAMBTAZLIC o T, TLAF—HRETIUBRICZ MM 5
A REEDTRIE S sz,

Key words bronchial asthma, formaldehyde, transnasal exposure, enhancement of sensitization

i, W, TrE-MERE TLAX-EBRLZLEDT
VAKX —REOBFHENEML TS, ¥=, 2, &L
DA LR (TLVAFY) BINLTLLF—EBROKEKE
EALNTVAEY, BERBL ETHEEROMBIZEHENT
WEHRHEEUAERILEY, LAV LAT AT
(formaldehyde, FA) 75, ZOEREWES S [7 LV F—{KE]

BRHELZTTVLIEREENKF T, MEgFHEI N L
WESNTWBEY. L Ladsh, @7 FARFE L IFReEEE
REDHBEIZTE WL NIZENTH RV F Va7 LTE
FREE TIEZOMMEF L LT, FAIZ L2 RE~OBEEFRH
e, FLLT VTR FIZ§ 5 0EMIE, FAOBERKE X
¥ 3 EEER R AT ENR TV A Y,

PEDBR - MERTFIZ o'CwZaTaEHw)%é FAIZ L %
TR, BRaEEe ILMMEEEL L
PEidhmeonctws?, F7-, E#ﬁﬁéﬂ%’éci, N LB g £
N:EAM FA%ﬁﬁb\(b)f:%éﬁﬁ%ﬁfﬂﬁﬁ}im%t Z L7 HipA
BESNTWAEY, ZDL312, FAOAMRIIRITTHEIR, L
%m%%hw%ﬁu;%%ﬁ*%ﬁﬁ%aéﬂfwt#,ﬁ$
T, EHEBETICB VW TFAZ AT 2 EEH MR+ 41
L7-&R, B8, S, tEEKEOBRIIMAT, £
BEOERC L 2 GHEEOBERBIC BT 2 £ #E08m
L, HEEFTCOBURBIFHMEL Z-oTETHEY,

v N OBERFETE, GHMOFAREIZ L > THEED

BREERENSE LA LRESR T, BEE, BHENIZFA

BAETHI &N

SERCI14E 1 B 11 H3AF, FR11E3 A 5 HSH

BEOMFETIE, FAILREZE LY 7 XIIBWT, FHMIC
S ENAEC AT D R IGE LR ATE 25 72 & D
B ELTy MIKIBEOFARRRETLE, TLAY Y
WA D REAERR L L OBMEN R SR TWEY, Lalh
A, FABREIZ L2 KEXIHRIE & RIEFWN IO HHE
2, INSOBEIZET AWMEIEASNE. £ I TERAET
IFENLEY Myuﬁ“ﬁ@a&—?w%ﬁﬁwf FA&?E?‘%%EE%)%JE
FHEE LI U & S BEEIC RIZTRBIIOWTRE L
oo 502, FHEET 7 15 %L — (passive cutaneous
anaphylaxis, PCA) & % F W THE 23S 2 IgG Hifkifi % fl 5
L, FAREEE ORIEFEMNRIGIZ RITTHEICOWTHIRE
L7

Abbreviations . BAL, bronchoalveolar lavage; BALF, bronchoalveolar lavage fluid; CFA, complete Freund’s
adjuvant FA, formaldehyde; IAR, immediate asthmatic response; OA, ovalbumin; Pao, pressure at the airway opening;
PCA, passive cutaneous anaphylaxis
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HHRb LUFHE

I. =EREMY

RE250~350 gDN— M L —REEENVEY b (ZITF,
HE) #HWAL, SRAEHYERBEZANOERAFT K (B
B23+2C, WEESS£5%) TEMLLEE L, WIRMES
2k D EEE LB LB EERCAER L.

I. ELEY FORIIATI T I > (ovalbumin, OA) MiE

DIEH

Santives 5 DOFEIZHE - THOAMBEER LA, T4b
LRS00 pg D OARSTEETHEA ¥ T ¥ 287 b (complete
Freund’s adjuvant, CFA) (2 CT<A T a Y OIREEIZL, TVEY
b OTEEBAEES, WA, HEO 5 @ISOV TN
L7z, 2BABMBAZSKOLEICL DENREEITo. 5112
SEMBIRILL, 5% 5H L CR—FRIEO T —L L2,
NAE Y VICHELT—20CI THERFE L. ERL R
OAIMIED 45, 24 B L 7 HE O PCARIGIZ & 5 Hifk
ik, ZN#N12,8001%, 6400f56 L U512 TH o7z, FH
BRI EROTHANS, PTOAIME 1 ml/kg & BEPNEGT 5 2
I T,

. EBREES L CREER

EENT, BROEREEBB L UHEZHVTERLZ @D,
Thbb, ~¥ MNALVEF—)L (sodium pentobarbital) (Abott
Laboratories, Chicago, USA) 75 mg/kg DIEMERE S L > TE
VE Y b ERKREELAE, BRI TRE L& L) TR M
TREVRL2T-oCREN 2 -T2 EF L, DEWAESX
LA¥ L —%— (Model-1680, Harvard Co. Inc, South Natic,
USA) #AVTHERREIT7:. REV=2—-71F, K=
FL BT, 4ME2.5 mm, RE2.1 mmTHh4b. 1ERAEIT
10 ml/kg, MABEIIES60EE Lz, KEZIERIC DG
BELT, REN=2—FOMIE (pressure at the airway
opening, Pao) #E# b F ¥ A7 2 —+— (Model TP-603T, H
ARE, BR) # AV THIE L. Paold, FEERPFIEXYL a—
F—IIEBMICESL, ERRTHR2OEETEL AN 72,

Venous line .
N Respirator

—>Olut

~= |n

Equipment for
prevention of water
drop influx into a
OA or

£ Imethacholine

Guinea pig

Pressure
transducer *

Ultrasonic nebulizer

Fig. 1. Design of the experimental system. An anaesthetized
guinea pig was placed in the supine position and the trachea
was cannuled with polyetylene tube. The animal was artificially
ventilated by a small animal respirator and nebulized with
methacholine or ovalbumin (OA) solution. Pressure at the
airway opening (Pao) was continuously recorded as an overall
index of bronchial response using a pressure transducer and
an X-Y recorder.

Pao DEALIE, FEFIMERIE T FAE A & R A F TORM
ELTRMET BIBETH LYW, REIMRICIE, MERARE
BIOMEHZMEE Lz Pao DR E LTRL:., BEYDIRA
B5E, MOPHBELAETHERASFTURE LA/ HARA
BEBAHERAL, Pao0LTEL I5HHMERLTH S, HFRIL
BERAIEDI LU (EHRATTRATEILIZL YT
72®, TV VDREERITI52 ug/FTHY, FDL6.4%H
ENVEY POMICIEET AP, EHOBEERES L, SHET
AR LCEEARSSEEHCTHREICRS LA, &8, TVE
v MIEEEYOBRE I FNFROMEREE LTORESY
BIRA S5 5L, BEEWE —FICT50121 ml/kgd
BERE L.

V. OABEEIE/EET IV OIER

WH OFEICE L TOARBBAET ST VEERLE. 4
bhH, ENMEY MO 74A77 3IF (cyclophosphamide)
(RPN, KK 30 mg/kg FEMEMES L, 2H#IZ0A
(Sigma Grade V) 2,000 g & 7 ¥ 2/8 b & LCKEEET V3
=74 (FIGMEE T, KBR) 100 mg = BEREPIEST L 7. &5
\ZFDIAEEZI, BIN%REE LT, OA10 g & AKEE(LT N3
=74 100 mg % EIEPIIEST L7z, GEDNRERSEE I,
BAEET ML LCERICERLZ.

V. FARERAREBOFE

FA (f18) % A= AHKIZERL, 0.1%DFAFIE 1.0%D
FABHEHEM L7, SIBEOFABH250 pl/kgs, Tvy
FL7 - Exy F2HCTELEY hOFRBEAIC2@IZST
TEPIEALZ. E3E, 6EMB (§318[1), FHOBERIX
Sxfioiz. &4 DWNER, ENVEY MEVZFLI-F I
F0YE) CHERREEL -, MBS L TABEAIEAK250 p1/keg & R
WZIEA L. #18HEORBIEEH 5 8KEMEIC, TLEY
k& EERIZFAW .

Y. SEXMI%ES

KEUEBICBALLZEEAIZ2—506, ZRORFEEH
R0 ml & EA L TIVERERNRS | 282 2R VB L
T, S X% (bronchoalveolar lavage fluid, BALF) %
AL 72, BALFIZMINE Iz — ¢ L, 1,000 rpm T10
SR L7211, ihiE % RPMI-1640 553 (Grand Island
Biological Co., Grand Island, USA) 3 mi |2 iRl & & 7:. BALF
AR B, AR 100 pl 2 FEOF 200 7 Beth i 1R
LT, Wed—FabyBEaReMeCcgE Lz £, #
W 3 1%, WINIE#EH 100 1% ¥4 b A Y » 2 (Shandon
Southern Products Ltd., Cheshire, England) % B\ "C 800 rpm T
S MR L L THHRER TR L, A4 FLF il T
SPAMEE T I CROE bR A R IR % 300 Mg L TRE L 7.

. ®®70bha—-0 :

1. FARER&ESOREBBIEIIW§ 2328

Ay (R #AMAIEKTHEML, 50, 100, 200 1g
/mld A7) VEEEER L7 BEEOFAREREE TV
Ev b (0.1%, n=11; 1.0%, n=11) 123 L, FNFNKERE A
Fa) yEEE ) SOMBET20BMARNTL, Paod R bt
BELA. HEEL L TER EOERERKNERRAELEY
FIIEEfER L.

2. FAREREAR S ORERG BRIC (mmediate asthmatic
response, IAR) 12449 5 855 ‘

1) SEE/EELE Y MIBITARE



254

KEROTHANIZERBIE L A FARBEREELVEY & (0.1%,
n=6 ; 1.0%, n=8) 2% L, M AHEKTHEMRL T1 mg/mlDiE
JEIZEE L 7 OAFH % S0 MM A BT L, Pao DELE 305
MIBZE L7, THR# L L CRBRICSBYRIE L 72 R B AR SR
BRI LEY FOEEHHELL.

2) BEBNR{EENL Ty MIBITHHE

#E OA%S X v 6B/ FA & IERERILE L -REBNEIEFA
RIERBELTY b (01%, n=11; 1.0%, n=11) (Zxf L, 48
RIEACTHERL T1 mg/ml OEEIZHE L7 OABIK % 308 H
WABW L, Paod 2 b# 300 MEBIE L. xR L L CHE
ZREBY AR L AR ERRELEY PITIERFERHL
7z,

3. FARER RIS O IAR% O BALFHIRERL 4 1- RIZ T2

1) SHBRIEELE Y MIBITEEE

EBROTAMICEEBRME L - FARERETLVEY b (0.1%,
n=6 ; 1.0%, n=8) &L, OA (I mg/ml B % 30 M AR
ML, 300%ICRE MBS (bronchoalveolar lavage, BAL)
7o/, *IREEE UCHEBIC S L /o2 B A KR
RENVEY POICEME L.

) BBBMEENLE Y MIBITLEE

BEENRSME L - FAREREAELEY b (0.1%, n=11 ; 1.0%,
n=11) 123 L, OA (1 mg/ml) #R% 30 ERART L, 3045
BIZBAL% 4T o 7=, MMEEL L CHEBRICREBIRME L -4
EARERAETLEY P UEEERA L.

4. ¥ OAIgGHAKMORIE

PCARICDEEIZ LD o TiT-7:. T4&bbH, FA (0.1%,
n=11; 1.0% n=11) & % VI3EBRIEK @=11) % LERAES
LZZREEIEEENEY ML, OABWERA SR LI LI
I DIARZ ER &4, 3040FICHEENR L DR LAz m %
2,000 rpm T104-MEL L THONME LR EAF/RL, 20
0.1 ml¥"2 % {5 & 300 ~ 400 g ® Hartley REEMEE L E v DO
BIEH R PIES L7z, MiEES o 48 KM 212, 5 mg D OA,
1% T2 27 V— (Fik) B L EBRATKORAH0.5 ml %
EILVEY POGPRERRAICKRS L TR &R L. 3049%
2, EVEY P OFEMEMITL CERL, BHEFRHICZST
YWEHEL, EMZHMELL. KEANE?»SRCOEEE LTER
MERNEL, EES mm EoFaM* 2T 2 BEGRERD
WA b o> TPCAHIRME & L7,

V. fEFRZEH

FERLAEYRUToLBYTHS. T74b50A (Sigma,
Basel, Switzerland), CFA (Difco Laboratories, New York, USA),
N MW E S — )b (sodium pentobarbital) (> 7 ¥ — L ®jE
5 ¥, Abott Laboratories, Chicago, USA), A% 21 »
(methacholine) (F13t), w47V F e F (formaldehyde
solution) (f13), ¥ X F IV —5 ) (diethyl ether) (FI3), T~
IN¥ A 7 V— (Evans blue) (f176).

K. #reEtenmgn

BRI TN T PIE HRHERRE TR L7z, UER AR O Pao
DFEGEE, Pao DEFEME S DIEE OB S OEINES X U Pao
OEKEMEOZDOKE L, BALFHOMAEL, ML
BLUPCARIGIZ L AHAMOEDOREICIE, SBLULOBEE
{213 Kruskal-Wallis #R %€ %, 2B D34 121X Mann-Whitney ® U
BREZ BV, FEBRIZBITAHERAED Pao DIABEED S
DEMEORIFHEIICET 2 EZDMREICIE, BV ELAED

i

& AEAT (analysis of variance, ANOVA) % FHu 7z,
EWLTHRRESWDLTEEEEZD D LHEL .

T 3%

B &

1. FARERBHES O KEBHME T2 28

A1) YR AER O Pao DEIX, 0.1%FARERBERSH
9.7+ 0.1 cmH:0, 1.0% FARER &3 58 9.6 + 0.2 cmH,0,
*FHEFEQO £ 0.3 cmH0TH h, SHMICEF RO adh o7 A
a0 YR ARO Pao DN HE—CHMRE R 212K L
72 RA AT VEREE200 pg/mId A2 Ik ABED Pao
DWEMEIL, 0.1%FA, 1.0%FAB L CERAEIE KT KGR
BG LRI BWT, 158.1£44.6%, 1500+ 423% B LU*
1827+314%Thh, FHEICEEELZRO LD o7, 50 ug
/mlB L1000 pg/mld A3 23) IR AREO Pao DIEMNE D,
EHBICEEEZLRD L h o7,

2. FARERBZE O IARIZN T 5 558

D) ZERIEENEY MBI AR

PUER A ST Pao DfEIE, 0.1% F721X1.0%DFADH B
BEBREK T KERBES LAECT, Zh£h9510.2
cmH:0, 10.5%0.2 cmH20, 10.2+04 cmHO CTH Y, KEM
HEZEZRO LD o7z, FFRRARKD Pao D HEINZE O KM%
WERSIIR L, FURWAED Pao DEOKEINEIL, 01%F
7213 1.0% DO FA & i3 B AR NERBRS L-B#IcBw
T, #NFN3T6.7146.1%, 368.0+36.4%, 394.3+10.6%
ThHY, FHBMIIEEZERO b7 .

2) BEBIRMEELE Y MIBIT D E

HUER AERT O Pao DfEIE, 0.1% E 7213 1.0%DFAE 21
AR E RERERS LAEIBVWT, FRFho1+02
cmHy0, 9.1+0.2 cmH;0, 9.2+0.2 cmH:0 T& 1, KEERIC
HEELRD L d ol ERAHKD Pao DM O EHEH
AR L7z, HUERARD Pao DR AIEMRIE, 01% 7
121.0%DFAFE 73 A A K E REZRIES LB TE4
302.5+30.2%, 333.6+=359%, 214.8+13.6%THH, 0.1%
BLULOBFARERER S B WBE LR L TAE I EHE
R L7z (FNLF N p<0.05, p<0.01).

250
200—

150~

100

Percentage increase in Pac
from the baseline value (%)

2]
=]
1

0 T T
50 100 200
Concentration of inhaled methacholine ( . g/ml)

Fig. 2. Effect of repeated intranasal administration of
formaldehyde on percentage increase in Pao caused by
inhaled methacholine in non-sensitized guinea pigs. The
group, treated with 0.1% formaldehyde (FA) (n=11) (@);
treated with 1.0% FA (n=11) ({J); treated with saline (n=11)
(M) . Each point indicates X = SEM.




FLATLVFE FERELHE

3. FARTEEENS O IAR %O BALFHILR M R IZT 8

) SEHREELEY MBI AES

01%F7231.0%DFAD L VI AEBAIE KT KERERS
LB EE LTy b &BEICB) 5 BALFRILE X, #h %
N13220.7ml, 133+07ml, 11.8=11mlThhH, FEEZ
HOLdo7z. BALFFOZMBEIZELTY, £hth
(2.02 £ 0.19) X 10°#if8 /ml, (1.73 + 0.49) X 10°# 1 /ml,
(1.38 £ 0.26) X 10°Hifa/ml TH W AEEZ B Lr o7, Hil
SEIBVTH, FREFNOBHICEAEEZLRO 227 (B
5).

2) BEBIRMEELE Y MIBITABE

0.1%F72131.0% DFAH B\ IZEBE KT ERERS
L72BEBB/EELE y b BBEIZBIT 5 BALFRINEIX, #h2

500—|
400—]
i
e
‘o3 300—
g>
B2
£5 200
oo
g€ 100—|f
[
(1] T T T
0 10 20 30
Minutes after antigen challenge
Fig.3. Effect of repeated intranasal administration of

formaldehyde and saline on percentage increase in Pao after
inhalation of antigen in passively sensitized guinea pigs.
Inhalation of OA as the antigen at 1 mg/ml. The group,
treated with 0.1% formaldehyde (FA) (n=6) (®); treated with
1.0% FA (n=8) ([); treated with saline (n=6) (Hl). Each point
indicates X £ SEM.
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n13.0£08ml, 134+09ml, 129+07miTHY, FEEL
BOLh ol BALFHORMBEIZIELTY, th¥Fh
(2.93 £ 0.43) X 10°#0 M2 /m1, (2.97 £ 1.15) X 10°#1f2/ml,
(2.52 £ 0.40) X 10°HIM/mI TH Y, FEEFDO Lo/, #l
BAHTh, ZRLFNOBEBIZEEEZRDOL 107 (K6).

4. HOAIgGHLf

0.1%F72131.0%DFAD B WIFHFAE kT KERARS
L7-BEBRIEENEy P EBIIBIT A, PCARIGIZ X % IgGit
HOPERLRERTITRT. 0.1%FA, 1LO0%FAT -ldEH
AR ERER SO gGHAMIL, FhFN837.8+£142.7
f&, 1,256.7 £ 333.71%, 471.3 £ 985 TH Y, 0.1%B LUV
1L.0% FARERBES IR LB L TAECBEETL
7= (FF L p<0.05).

400—
g2
£8
om
@ >
o
ge
23
=
33
£2
8¢
F4:
0 T T T
0 10 20 30
Minutes after antigen challenge
Fig. 4. Effect of repeated intranasal administration of

formaldehyde and saline on percentage increase in Pao after
inhalation of antigen in actively sensitized guinea pigs.
Inhalation of OA as the antigen at 1 mg/ml. The group, treated
with 0.1% formaldehyde (FA) (n=11) (@®); treated with 1.0% FA
(n=11) ([); treated with saline (n=11) (M). Each point
indicates X = SEM. **p<0.01, * p<0.05 compared with saline
treatment group analyzed by repeated measure analysis of
variance (ANOVA).

Neutrophils Eosinophils Macrophages Lymphocytes

Effect of formaldehyde (FA) on bronchoalveolar lavage cell component. Bronchoalveolar lavage was performed 30 minutes after

antigen (OA) challenge in passively sensitized guinea pigs. Guinea pigs were divided into 3 groups, one group treated with 0.1% FA
intranasally, one treated with 1.0% FA, and other treated with saline. Group : B , treated with 0.1% formaldehyde (FA) (n=6); M, treated
with 1.0% FA (n=8); [], treated with saline (n=6). Each column indicates X + SEM.



256

5.07 100—

4.0

Cell differentiation

Total cell number (X105/ml)
in bronchoalveolar lavage fluid (%)

Total cell

Fig. 6.

=

Neutrophils Eosinophils Macrophages Lymphocytes

Effect of formaldehyde (FA) on bronchoalveolar lavage cell component. Bronchoalveolar lavage was performed 30 minutes after

antigen (OA) challenge in actively sensitized guinea pigs. Guinea pigs were divided into 3 groups, one group treated with 0.1% FA
intranasally, one treated with 1.0% FA, and other treated with saline. Group : @, treated with 0.1% formaldehyde (FA) (n=11); M, treated
with 1.0% FA (n=11); (], treated with saline (n=11). Each column indicates X & SEM.
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o
= 256 L]
c
<
128 4 .
64 L]
Saline 0.1 % of FA 1.0 % of FA
Fig.7. Effect of formaldehyde (FA) on anti-OA IgG antibody

titer in actively sensitized guinea pigs. The titer was assesed
by passive cutaneous anaphylaxis (PCA) reaction. Guinea pigs
were divided into 3 groups, one group treated with 0.1% FA
(n=11) intranasally, one treated with 1.0% FA (n=11), and other
treated with saline (n=11). Each horizontal bar indicates
median value. * p<0.05 compared with saline treatment group
analyzed by Mann-Whitney’s U test. OA, ovalbumin; FA,
formaldehyde

% =

SEEMBEILT L — b & KEBRETTED 2ODER
RESLBRENTVARERTH), REBICBIFLT LAY
— R 2 iE Coombs & Gell® 1B 7 L V¥ — FIEHHEE L,
WRT LY ST 5 IgEHk O, MM S & U1
EHROMBERTMTOGEN R L 7 LY » ORIGIC & 2 1b5#E
EME O, BMINIeRAFIY, POYFRFFLA2B
oA o) o FEOLRTER R LA AMMKE, L)

BERENSERINTHS, —7F, JREREIGEY R 12K
T ARELFBHOBIEEE, ThabbREBRETER, #
MEAEAOBRSE KRS SIHEI L Lb0T
BN, TLAF-OESIFAHETHH2AREHREIZBNTY
ROLNLIRELHBADEBENEANFETHSD. £ I TH
T, FAOT LV F—HRETIMEISIC RIZTEE %,
BEBBRIEENE Y F EXEIBMEELET Y MZIARZERSES
Tk o THRET LAz, F72, SEBEEIZOWTIE, MEEME
ENEY PEAOWTAY ) CREREEZEE L THREL
7o, FOME, RBB/EELEY N OFESEEIC LB KEN
WY, FAORBEHS LY HBRENICARICHEMEN
7. LdL, 243y THERSNAEZIUERIGOHEX
SRR L, ZEUBRMEELE Y P OFIEERIC LB 5E IR
i, FAORBHS L > TEIL LR 2 -7, PCARILETMN
WTHIE L 72 BEBIREE L E v b O OA MBI AM 1gG) 14,
FAOREHSIZE > THEEIZER L.

FAIZHTE LOOOLL T RS FHETH H, HEAEd: &
&b O E (micromolecular substances having both
irritating and sensitizing properties) D—2 & &4, KE~NOE
HWORIEIER, BREWE L LCoER, EENC A I
ERD3ODERD?SH B EEZLN TV VOW,

b ERE LZFASKEEOMRITIX, 5 ppmll DR
FETik EEAE T L TEENTIEER S5 L2 T
W msEmmE s T LT, ERENICRETNMLES
WRERSHHELI . —F, RBEFAOSMRECHEL T
ML EB)TICFA Q ppm) 2 RELBEAD LHEES
2 I3, RS EE LB x RO b oot HRESNTY
%, L2L, 3ppmDBRETIL, BEATIASSARI—HEN
38%ET L7=7%, MEBEZETRILLzZRO Lok biE
ENTWAED, ZThODORELY, FARREREIIDWTE,
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BEANEREIHBRE TRRE~NDEHEMNERD» R LD L
PACY (-

BHEREOME T, Kilburnb? FMELTWVWAE LI,
FA (0.2~ 19 ppm) ZH DD EHEITREBL TV BH50L Lo
e A, FAREUD D) £ b > T WREE A L LB
LT, MEEENKRTHFRD LN TS, —J, Harving 52
12, ERBEETOMEEOFAZE1E, IAMESRL THAR
I LCRE Y, —RE, [RERE, BENERTE, WE
ERVRENB TR L 2o REL, BElEE LTFAIL
FHEETERIBESNTHRETOLHERT 20 L
EELTWD, Thbb, FAOR FREXIZRIZTEEIL,
EMRETHENRETY, WEEELEEZTIIBILIREX
IR IC E R ARSI, TERBFEOR R 2T REIRIEEN
5.

FAORE % VI 7-HBFEOREZNFETIE, FAREIZL
DI S RERAFAANE 7 V7 3 V1234 5 1gE, IgGHik
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Potentiation of Allergic Bronchoconstriction in Guinea Pigs by Repeated in Vivo Exposure to Formaldehyde
Toshiyuki Kita, Department of Internal Medicine (I), School of Medicine, Kanazawa University, Kanazawa 920-8640 — J.
Juzen Med Soc., 108, 252 — 259 (1999)
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Abstract

While it is widely recognized that exposure to indoor formaldehyde (FA) may worsen an allergic constitution and may be
a factor in increasing the incidence and severity of asthma attacks, the exact mechanism remains unclear. The present study
was conducted to elucidate this mechanism. The effects of repeated exposure to FA on methacholine- and antigen-induced
bronchoconstriction were studied in guinea pigs in vivo. Nonsensitized guinea pigs were transnasally treated with 0.1 or 1.0 %
of FA or saline three times a week for 6 weeks, and increasing doses of methacholine (50, 100 and 200 x g/ml) were inhaled at
5-minute intervals. Secondly, guinea pigs pretreated with transnasal administration of FA or saline by the same protocol were
passively sensitized with anti-ovalbumin (OA) serum 7 days before antigen challenge. Thirdly, guinea pigs were actively
sensitized with OA and pretreated with transnasal administration of FA or saline by the same protocol. The lateral pressure of
the tracheal tube (Pao) was measured under anesthesia. The time course curve for antigen-induced increase in Pao in actively
sensitized guinea pigs was significantly potentiated by the FA treatment in a dose dependent manner. However, the dose-
response curve of methacholine-induced increase in Pao and the time course curve for antigen-induced increase in Pao in
passively sensitized guinea pigs was not altered by the FA treatment. Transnasal administration of FA significantly increased
the anti-OA homocytotropic antibody titer (IgG) in the serum as measured by passive cutaneous anaphylaxis (PCA) reaction
in the actively sensitized guinea pigs. These results suggest that repeated exposure to FA worsens allergic bronchoconstriction
through enhancement of antigen sensitization.



