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SO.7} 315 =z ot &8 AH=e] Glycoconjugatesol|

25 10y} A7 BEAE ic&@vu W4 g73elAkel glycoconjugatessl] A= d e FHE HHo=
200~250g°] Sprague-Dawley7] 47 3172 A}4-3}o qufﬁr SO, gl o2 el SO, A2 10ppm,
25ppm, 50 ppm, 100ppm ¥ 200 ppmZ o2 Yr 7+ 2 thA] 1A 7H 3417 2 6A7F 22202 Yol SO,
wred g Az nAE Qe dren viwsklch YeHe Meke H-EY PASYd oz Ao,
glycoconjugates®] =3#k7]2] ¥W3l= DBA, SBA, PNA, BSL-1, sSWGA, UEA-1,LCA ¥ Con Az #Asolt).
SO, F2zo] ) HFFo) vIAE JFE Fx, F2 AR e} Aol Agert Wi SO
357 Qe vrEe 245 A G nHon AxmelME Fz Azke] Zejile ute} vehh: SO,
o) Jgpe wrwsh FAE A% dehlgich SO, S2 7o) :%F Pohdule] du A o) HEela PNA,
RCA-1% UEA-142-2 10ppm 2 25ppm SO, 2 2o Z=r}al: osoh—g,— Jehf= ubd 100ppm 2 200
ppm S0z .22l A ALk Lol i ConAS) W E 2 E 274 Z7lekgeh £
oAl DBA, SBA, PNA, RCA-1% UEA-1¢] H-4-2 50 ppm SO, =2 e A ‘sgo] Z7}3}9] 21} 100ppm =2 200
ppm SO; F2FA A 3] a7 2AF S 2ol FFHA] dud Ao Az A=
SBA, PNA, BSL-1 UEA-1% Con A¢] ¥l4-2 25ppm 2 50ppm SO, Z-2 FolA= Z7}slg] o} 100 ppm Y
200 ppm SO, Z-2 Fo M= FHa -5}# AL B on] SWGAS Hlee Za A|zto] ZLolA42 Zy)sl= A
+ B9k Y1ZF A9 PNA HkE-2 50ppm % 100ppm SO, E=2 oA Z718lg]or] SWGAS] Hb-&-2 dx
A M E 2o ConAg w2 25ppm 3l 50 ppm SO2 %iwﬂ*i 642% Bl —7}6}%14 °}?41i 011
NE LCAZ AT mE gelo) ukg
PP SO, S 2ol A A4S e 1l Mo BA Lz A PNA 9 ROA-18] Mol Hly-2¢) *J_ e
oA xRt Z718191ar, BSL-19 UEA-12 50ppm o] %} SO, T2 FME =715}l o} 100ppm 2 200
ppm SO, F2 Fel| A= ZFAsts 43S B4k Con A2l ¥H-4-2 25ppm 2! 50ppm SO, F2 el A F7}13k43 T}

2l9] A}z Hol SO Zgtdl 2 ek wslwal ole} glycoconjugatest] Alol| = Ale]t o3 8ke w| A
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FolH 7| ot : SO, glycoconjuagtes, 49, 3%

N =2 @ 59 ds2 2ol EANME WAst 7]

£ 29AIZH (IARC 1992). | el o] =28 Abg]2]

SO, (e}8HA7k~) = shak x o] a9l Za)E W, 2] S 2 =9 QA F Fer 4l

ZA], TR HE S2|AY] So| = o] 453 =) 3] SOzl °J3t wj7] 92 Alzbat ALs] oJ&hA £
A, ARARE oln] Ak, vk, bl 9 mES AR B24E 3 $lo (Kenneth 1973).

9] SO; ui &k 19944 7]Fo2 dzk 190
correspondence to : - (YA st A & w43 Tk Eolu] Ao Al oF 4571 Eo] wjEEw, SO;

331



o
—

o] s 7187 71E> A7t - 0.03ppm o3},
24X17y 4 0.14ppm o|&}, 1= 1A 7t I
0.25ppm °]&l= WHO #127]&4l
~0.023 ppm3} 24A17+ = 0.04~0.06 ppmE.th=
A AAE Sla (375 1997), A= 1990
5B 19961374 el di7] e Abs SA el
A ZAA Aoz =2AF SO 2 ¥y
MEE HRT B =AECAM 1994 o] Aol =
2477k 335tgke] 0.1ppm ojst2 SA = o 7,
b 50 RAES 1996 7K ® 24417 W
el Hx:A7k 0.1ppm ooz ZAHE Ao
Wl (3733 1997) A BAA o} Fbo] 9l
AN 2447 B SO0 S &, Aol w 147

°

=

HF S0z2] F=7F 0.1ppm oA 7hsAde] ww
QAo = e ke njH 7oz Az
SO7F QA FUHH A7 =] Hute)] FFE

of Aol AW AFE A=z Hete) v A
A ¢u|e] F7F o= 39| A3} (nasal resistance) 2t
s3le] F7] Z ] d3dF #]3} (pulmonary flow
resistance) o] =7}sle] s Eo] of7| ¥t} (Frank
1962, Yokoyamag} Ishikawa 1962, Frank 5 1962,
1964, Frank 2} Speizer 1965). 12| 17 SO= %Oﬂ 4
T gAY W] G EFIA HA F5E
F5592 BE 5~30ume] Yxp= e
A, 1~5ume] JAE 71HA] A, Lum o] 3}2]
SAR= SFEtEe A AAEE Hloz oy o,
ol = obF Mg YAt= Zte] FAAEH
a2l x glok (Menzel#} Admur 1986, Schlesinger
1989). 53] SO,7+ A} iﬂ ol AEEW yste] A
o BLHSONE Yt w2l Aeh P,
RE R ER L babn) (334
1974), 25A%5S B ¥ o

o] Fo] 7<]_1_(Balchum %- 19593, b, 19603, b, Frank =
1969) 5= F5E= geba 20ppm o] Ake] B
AL 95%7} 437 el A i#lﬂﬂr 0.1 ppm |3}
A= 5%qto] A=A F4E T} (Strandberg
1964) EH]-;G o7 S0O,9 i/\] 7]- I.ad—izl

1+

o] A

%_‘i

5EEe) Fol Wt SOrb AA mAL A%
& AR Aelr) gle} A, 71U @ AH Fol

A S0z el 2ol disix 2F7E Aol 7}
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4 e AL Sl m AR 14 oka

a1 3}9iv} (Leong 5 1961).
mE Hze] FHREoEA o] &2 oF, ue

2loht wpolel o] wjgk 48 B mA o) YA
Sol| Fodsie] F23 98-S 3} glycoconjugates
o] HeolAX whiAlel] AZ=e] 9y AFF] ¥
o e =l & A== o3 HEF
£ SolHeoz gtopd 4= 9l Zle] I (lectin)o]

L Stillmark (1972)7} castor (Ricinus com-
munis) ¢} abus (Albrusa precatorius) 2| &-Zx19] =

o},

X FEE gkl Agoz gAson, By
g He FEel SE vwe 7199 W
5o g de AQse, ol H T 4L ofw §
H9) whpstezel Selden A olg) 3
e Yo AAe ol 4% 99 2A R AHE

M zat o Fel EAEE 'pstEe] 2, 54 2
2|3 ol el sl o}F s ool A 4 e
9 3lo} (Sharonz} Lis 1972, Debray 5 1981, Bullo-
cke} Petrusz 1983). &l #3328 o83 AF

A% st FAske o slel AAole WA
ol whelzty A= A 'hpEE FA e o
4599 periodic acid-Schiff (PAS), periodic acid-
phenylhydrazine-Schiff (PAPS) =2 colloida iron
reactionE3} -2 A\ shakA el SlsA 7
3 WA Zske ©@abrle] Aok 723} (compart-
mentdlization) 2 24 A 4 Y= 55T A=
¥ & A Tt} (Scheehanz} Hrapchak 1980).
Glycoconjugates®] E4J3l #17)o] =2 F3}Aa E
o]A]E 7}A]= A 38 oiojul] o] dlele] =&
T2 24 o 2IFL P LA o] 4]
(Bellz} Skerrow 1984, Spicere} Schulte 1992), ==l

3}elx o 7 Balolal wolo] ulsky] 9|4 9
SF A7) dojube 22 wisle] whel 9
Agreltel deAe AAE o83k A=xd

suppressor cell 5-2] &A1 3}, A £2tel] Ex) 3}
F4A 2 Wy 5 AEINA V)5S dohldl
glo] X2 o| &3t} (Debray = 1981). =3t 2
ghol] whel Alzo] GA= B 7] o3 A
Zabof| A 2] Heinb-g-e] wste Faf e w3
(Toppozadas} Gaafar 1973, Mygind 5 1974, Dama-

, T-
2

1:

do % P oa ol rlo
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janov 1987, Bendow 5 1988)7} Jehtr] Ao &=
N5A e F28 5 9ol A= wrge] Aole
Yoz Fd 9w zi=v}h(Toppozadast
Gaafar 1973, Mygind 5 1974).

Glycoconjugatesy= M 7]l Sleix Az
oz Fed BAdz 9ed L3 (Lethems)
Atkins,1986), s1ohd o] whel7]5 el F83t
= (Lis¢} Sharon 1986), ¥ = ’\PEHOH/\{ I %A
W3ls BRAToz Awye HA =S 4 97
) Fof] (Theate 5 1981), 354 % 2,4*#/] 7154
WekEAe] Gele) 7ot v) FLsh} Yy
o) 477t AT AT A7 el o

zds Al gde) @7
Lundh 5-(1989)2 124% AF Fgte]
Az F2 Az Zel A Der)e] Az ohe 7
o] ZAjgcka B shelch. Pastor 5 (1992)2 ¥4
°) &) Aw=e WGA, SBA, PNA 2 Con
A2} uke-S 319l guineapigel A= WGA, DBA,
SBA, PNA, LTA, UEA-1Y Con A2 =E €l
WS Bolom 2F ] &AMz WGA, PNA,
SBA, UEA-19 LTA¢} ¥l-83}m ConAell:= vlS-
o] Yotz s}glom guineapigelAE= Con Adl =
¢ ehitka sl $5%7 4 (dorsal septal
gland)& 217 A= WGA, DBA, Con A 2! PNAS}
whg-a} SBA, UEA-13 LTACI: kgl veht
A okokm =7 AR (ventral septal gland)& WGA,
DBA, SBA, Con A ¥ PNA¢} 23} UEA-1Y
LTAC= gletx shodot 13y} guineapigs $4
Aol HE Con Aclit W& viehista shgich.
Klaassen 5 (1981)= 319 ZZAA-Z PNA,
WGA % ConAsl| 4l %—g— Yehdghy sl

2UdFE 5(1992)2 HH3 Fo] Il (UEA-L,
DBA, GSI-B4) 4 n]Eo] = (SBA, WGA, RCA-
1, Con A, PNA)& o]&3le] =gk ete] Aol A
ABO g9 3| we} oehifal s wekz|e] xp
o] 2 A7st Azt A3 Eo]F A=l
I ABF M uk-g-o] vebdi, B
GSI-B4:= A3, B3 3 AB3el uk-g-S
03 Eo|& #HElel UEA-12 A3, B3
0f =RoA W, dy W 5

o

o &
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SBA: A3 AB3of|A HE-g-& Bl uF
BE A Hbgo] FFHZA %m‘
WGA$} RCA-12 Halde] A gle] =

A zte]ol| A HE-g-o UrE‘rkkt}i 3l Con As
YA el FA ] BE HAHHg A E 1FS-o]
e}z okgtor} wE Aol almlale] HlLS 3}
= 7lo=2 Mo} WGA,RCA-14 ConArtSS 3§
Aol A= Aeleta sl o] - 5 (1991)
2 77} €€ (Con A, WGA, RCA-1, PNA, SBA,
UEA-1,DBA) & 7| s&5Aqte] ArAze Ax
2 ConA 2 WGAd| ¥ Bo|3 Aol zla
oﬂﬂ% WGA = PNA7} ¥l2-g we] UEA-1L A
M Ee] dr9} %“’—‘.‘*BEPEMW@ L}E}%iﬂ% =
TN ZES 771 F¥l 2570
sl on, 74419 ¢ “E%ﬂ
A" WGAo| 8-S ®BT BT A2 ConA,
WGA, RCA-1% PNAo| 58 nyorn 354
w3t $7bA)E] o] F'le] whgAde] Aol slua

pE:)
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néilo
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3Lk 44 (1983)= guinea pige] ZHA o
FEaE gl Wits 24 F A= 9 2
Sz $23 A3 ConAgt RCA-19] ul-g-2 A4
% 19%E], DBAS] uhe-e AF 7913 UEA-1
I WGAE: A= 34 HE, SBA: A& 7IdHE &

SFEAT A FEE e, UEA-1, WGA

9 SBAL AF 19el: £FY F ;e =%
Aol 5 malul gebgulelAnt wge ngo

b 35 Auelds A 105 PNA, WGA 1

ConAf] Hh-g-& AT 4 lglont A5 Al

2 Wshe dalaa skl

e 98 d7E5S FIs 2 AT SO
F2HY 3% 4% AR 1 nAE A
=E 3573 wel 22 |de)zte -9 ut
gh 58] Foll wel SO v, F2AZ diel
oA odFe] HEE & 4 UsEd HREe
A7l ZF7IAL] 7 713kl W3 il =
A Fxol WA= el FE olFI 9l
B dFME § ATES V22 3l 3t
SO} HefHel 729 AelH 7wl od 3%
& ATt 7HE 5oz, S0, v, F=
Azkell we} scke] 2AFA Fxol v|AE 4



— AL, s, MU, m|T, =28 —

<+ AAM oz vlmATeta sF7| e s FE2 ol EE A7 UM el 37 =5 2
2% 7152 F9shs dlycoconjugatese] A7) 9] SEHEA AAT F ZHEE%FAoﬂ uA4 s}
o M= oJ3s AEl zAIFE o= vlwATF T o] 2 w3k4%] Y (ion-exchange resin method,
5191, Giddense} Fairchild, 1972) ¢ = =33t 3 g+
= (incisive papilla) Fell Al A QA 287 (first
palate ridge)7t =] 2] 3¢ (level | Uriahe} Maronpot
M= & gh 1990)2 7} =A% (transverse section) 3+ ). B3
3z FAEZAR TAsle] A9 AF
1. M ESEQ Mg Y XA U3 S4AAHE AA paaplast (3 56° C)el
Xu Zojg %28 5~6ume] FA=Z 4
Laasss A= & Liﬂ_—% tj}% ZH,Y— Al —,—ii jem_'a_tt?(])ﬂxylm—

AT ES AFFAHeE AR AlF 200~ .
} 3 eosin (H-E)s3 A =} periodic acid Schiff (PAS)¥F-S-1]

250g°] AJ<%3 Sprague-Dawley7] 471 2FE o

b AYZel 10042, A2zl Sutel, A2 45
mle) & Wl ste] ALgsielet.

=53 o}z z wHE 100X 50%
40cm 517].4 gas chamber <of] 3ulg]¥ o] 3F =
Yol wua ohe AAe B B (72.9ml
min/head)& 7|Fo 2 3l Al F=Z =2 gascham-
berdjel 44 F=o SO& ZFit /‘lﬂ—t— Al
WA FY Bxe 2P U el
224 gaschamberdiel = 4 44 F=71 7

e

Oo.w_,

Hx= 3lgon] 308uld SO, 7AX % (Kitakawa
A, Q) oz ZH3le] SO, LEZFS A& BZE3)
o 9dAg Fwst FAHA s SO AlF
A BeEE % 99.9%2] SO, (EX%Y 27}
A5 AH-3E -

SO, 3 xH, T2 Azhd=z Fghe)] w|X& o338
4 zA3}EH o=z Arslr) ¢ste] 10 ppm, 25

ppm, 50 ppm, 100 ppm 2 200 ppm3-=2] SO¢l 3l
AT A% 1N F27, 347 F2z 9 647

F2Fo2 o] gas chamber Zellx F2 A%
o x> 7 2AF 3utEE SOE FYsHA

Qe gas chamber ol 6417+ Bt Aol A
o) Abg-ahed e,

iy

StX
=75t
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(McManus 1948) 0 2 M3k & a5t}

3 sggdel xxsist
Az Ao 5dde A7 S8
et} 3k 539kS 3% methanolic hydrogen perox-

ideol] Al2o|A] 3087+ x]2]3}3, phosphate buffer
saline(PBS, 0.01M, pH 7.4)4-o] o 2 1037} 33] A
A3 F n| 5ol wh-E glel7] $138ked 1% bovine
serum albumin (BSA)-&-2¢]] Al-26| A 3087+ F4l
B} hE REA g AAR F 4C &
Ao A HFE=E fA3HA 9%-72| biotinylated 2
&l (Vector Lab, Burlingame, CA, USA) & DBA,
SBA, PNA, BSL-1, sSWGA % UEA-12 Hepes
buffer (10 mM Hepes, pH 7.5, 0.15M NaCl, 0.1 mM
Ca™", 0.04% sodium azide)ol], LCA} Con A= At7)
Hepes buffere]] 0.01mM Mn?to] =3txl Lo,
RCA -1 phosphate buffer (10 mM phosphate buffer,
pH 7.5, 0.15M NaCl, 0.08% sodium azide)el] Table 1
3 2o wE2 HAste] 2447 WA} PBS
2 A3 & ABC kit (avidin-biotin-peroxidase
complex, Vector Lab.)A] eFel] Ao A 608-7F uk-$-
AlZlem PBSz Ax3l & TB(Trisbuffer, 0.05M,
pH 7.6)¢l] 0.02% 3.3'-diaminobenzidine tetrahydro-
chloride(Sigma) £} 0.01% H,0,E &33F 8o Al
2ollA oF 10%7t WA A TBe} PBSel| 747+
1082 A-3 ¥ FHs= AlHsted Mayer's
hematoxyline.z wjz <At % polymount (poly-

5
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Tablel. Lectins used for identifying carbohydrate residues

ofoll ojXl= & —

’ Origin Major sugar Common name ) -
Lectin specification (ug/ml) inhibitor Concentration Binding
: ! o-N-acetyl-D- Dolichos biflorus o-N-acetyl-D-
DBA Dalichos hiflorus galactosamine agglutinin 10 galactosamine
. o/B-N-acetyl-D- - o/B-N-acetyl-D-
SBA Glycine max gaactosamie Soybean agglutinin 10 gaactosamine
" galactose-3-1,3-N- -
PNA Arachis hypogaea acetyl -D- galactosamine Peanut agglutinin 10 Lactose
Bandeiraea Bandeiraea
BSL-1 simplicifolia a-D-galactose simplicifolialectin-1 10 Lactose
- ’ Ricinus communis
RCA-1 Ricinus communis B-D-galactose agglutinin-1 5 Lactose
. : B-N-acetyl - Succinylated B-N-acetyl-D-
SWGA Triicum vulgaris D-glucosamine wheat germ agglutinin 5 glucosamine
Ulex europaeus
UEA-1 Ulex europaeus o-L-fucose agglutinin-1 10 o-L-fucose
R a-D-mannose, Lens culinaris o -D-methyl -
. Lensculinaris o-D-glucose agglutinin 3 mannose
) e o —D-mannose, ) o -D-methyl -
ConA Canavalia ensifomis a-D-glucose Concanavalin A 2 mannose
science, USA)Z 3-l3kgieh 1] b A=t glow, Az mwd: ge AR (a7 2493
WHo] gl AeE 0, FAMQ W & okt )z FAMoz widsEe] dUs FAAE ¥
W +, TE5=e vk ++, e vk H]3l= &% E (goblet cell) 52 ARAFHEE
++4, s A S 2 el & Aol vElden 7I7b 2 Az =
Alskge Eo) 9o A%T AP 2Fe su Ao
5549 9) upEelel gl el (basal cell)E
2 o B ey =x A5 A4 kw9
o e Aol gt alo] viekkon el
_ #2] (serous acinus) 52 Ho] glgoer ol mEA
1. SO; EZ2Ae 2B & AAH ( :)oa MUM o
o) Aol PAS FHELE 7HA 2 AN
SOl ZF=2d 3HE SO F=2 F FA w3 F ov AZFAA] Az Eel= PAS WA
FHE Pz ugon XYL TER skl BAo| vrhiA @itk ol mEAdsel s 9
Fastgon e QA g3 A% gHed, A o FAAW JmFANA BN o wig =
T BFEAT AT FA4E volthh F2 A o oI YTk AT Abelel: AzFEE B
o] ZA=}alel] wel BE-& 7] W33 gaschamber 2= %]
o) gz wAle] ARHoE wel ;B WjFoE .
QAET
BT 4327 ol ok mET ahHe
= N ~ (1) 10ppm SO, E2 7
ArgIAM|Ze] AriAlal € ) Al 7 3=
o I=Z o Mo xxsN AA FI A 2] AHmAAls) €gte] 1417 SO, F=
ZolAE okl dehtor Fz Azke] Zeln
1) =2 5 Adledzier E38] 647 SO, FaIAAME
2t sFHPAE AAFTAHELFET (psue- AIAE Abo]o] AATE BEASG e 3431
dostratified ciliated columnar epithelium)= =o] <) J 647 SO, 22 oA A sle FAEYL &
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— HEx 8L,

A EE] 57k 3417 SO, F2zel A el W]
a wol Z7leigon) 147 SO, F2 g HET
AA)

3 AT 6417 SOFEZANE A &
5|9k PAS OP Hhe-& el ol g A s
2 $i 107 SO FE el e Pzl wal
dssistent Aol B S0 £ 2ol S}
o) @A F2A20l PR Bl

nolon} ojsf Waden 9mFH
117 SO, F2gela b wetn
7ol AolASs Aasts A%E waHh
ZHel} 6417 SO, Fzze] Aelse
27 zolsien] Ay An: 3
ASIAZS) QA AAS 17kl 34
SO, F2 ol At okall dehgon 647
SO 2ol N ARG ol AAHY). 4]

ul

(T P N L - o )

Yol &27-So] wo| HAEglom, mfTel M
HETEo| wo] IAFHNUT (= Al A
=el A=t

(2) 25ppm SO, Z =+
A ZEe] Auaal gt 1 Tysie w

M el

SO, F el At defton] Fz Azke] Heid
42 1 Al Asga 347k} 647 SO, =
2ol Ae ATle] BRes} BY9IeA defrim

A Aol o] ZAAZE BEAS AT £ 2] =
1A Zkol L} 3A|7F SO, Z2 A= x| H]3)

astgort 6417 SO, ezl Nt F7hshe
Aste wolvh AV Ee] A3t Wgw wE
SO, F2olA wE BAFSIEH 147 SO, F

2204 B s vehde okl 25443 o)
v %2 A7k RelAST F7bsle 6417 SO
2ol A 7h4 gl vehitont SlmEA)
1647 F2aeld: Bz 279
o1} 37k SO,
Wste)
=717} ZobAl 3 shalsk Al defuiel. T
A= o] A I FZT-Eo] wel
(3) 50ppm SO, Z-=
SO, F2 M ZEE

i

RN
—

x

o

o)
=

e rlo
Y

o

Z 2 FolME ozt 4T A
Bk a8y Z=2 A|7te] ZojAL=E
F
3}
5 At

N

o] W3E 1AM SO &
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6217k SO, F2 ol A=
d AIHEES] J17F Yol 1
,—E—Ei‘r 2 ARG 37t A ek

ZAA 7 BFA ST AFeAl 2
i} = A3 53] 647 SO F
ﬂi *Moﬂ IFTEC] wol A

E Azl vl wel Fast

sxadd g Wl BAALe
el W2 08 1,640 S0, 2
QA asd 53 642
Jol el ool Basglon ¢
AEEE A9 FAS} Aslet okehm
G Hze vl
A 147 SO0, Feaola] ok asislont 34
Zroli} 6417 SO, Ezel A 23] WA 27}
sigon Amee] e 9557, B} e
A delwet d s} =79 %‘%5 HEH
Xt

(4) 100 ppm SO, &=

A% AlZEL W7 SO, 2= o
MEESe] 33, &etEe] AFAIM 2] 3
wFH A dsten 3xztelut 6417+ SO, F
2FAAE AT A EE A9 HAHFHA U=
AN EEE 1A 7 SO, Z2 MR &7}
ollsi ot 3 7kelut 6A17F SO, F2ZAME =
T A A gt A ZE Abe]oll A
A}3] Zof| = 2] ol A o] :'_:'_oﬂ A #aEbE ook A uta
)

)

e

>

H ol oo

LY

_& M

ML x2 ko jo g o h
néiH

HZ 7

o

4 rlr r{m

\
¢

A, ol ZEF AR FE 52 BE SO F2 Lol A o
270 1 47t A3 gaste] 2wt A3
Ko fl@mFAAR = oFE 2AFHAY IR
=3 A" AR el Fz7of sFFE0
2= e

(5) 200ppm SO, Z=-

A 252 W= 100 ppm SO, F2H )

S AP Qelsken] dppel AmEol W)
Hygon £AEEL 1A7F SO, Z=2 FZoj|A]qt

A4 FAE g om A7k} 6A]7F SO, Z 2 Fol
AMe dR2E 2AERT 2 99 #W3lx 100 ppm
SO, F2 oA ek FAHAY o AlsHAl defyd
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Table 2. DBA and SBA binding pattern to the respiratory mucosa of the rat exposed to SO,

Concentration of SO,

Stins Region CG 10ppm 25ppm 50 ppm 100 ppm 200 ppm
Exposed times
lhr  3hr  6hr  1hr  3hr  6hr  1hr  3hr  6hr 1hr  3hr  6hr  1hr  3hr  6hr
CL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CcC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GC 0> 0> 0> 0>+ 0> 0> 0> 0>++ 0> 0> 0> 0> 0> 0> 0> 0>
+-++ ++ ++ 4+ 4+t e+ + + ++ + + -+  * +
DBA IEMC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SSG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
s 0>+ 0>+ 0> 044 0> 0>4- 0>+ 07 0% 0% o5 0> 0> 0> 0> o>
Bt sttt it NN + + + + +
DC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CcC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ce 0> 0> 0>+ 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0>
-+ + —++ = -+ 4+ + + + + + + + + + +
SBA IEMC 0>+ 0>+ 0>+ +>0, +>0, +>0, ++> +> =+> 0>+ 0> 0> 0> 0> 0>
—++ -+ -+ e+ A+ O+ 0 0 -++ = N +
SSG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
s FHZ FE> b b D> b b b b 0> 0> 0>+ 0> 0>+ 0>
+++ +++ >++ >+t >4+ >4+ >4+ >+ .+t o+ o+
DC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Abbreviations : CG, Control group; GC, goblet cell; IEMC, intragpithelial mucous cell; SSG, superior septal nasal gland; 1SG, inferior septal nasal
gland; CL, cilia; CC, ciliated cell; DC, duct cell
Degrees of staining : + +++, very intense; + + +, intense; + +, moderate; +, weak; +, trace; 0, abscent.
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(Fig. 2A) 3 Con Aellqt 44 wke-& el
Zloz Hol neke] galactose-f-1, 3-N-acetyl -
D-galactosamines} m]2<2] a-D-mannoses} a-

et AR 294 L dycoon - goces ghgesta glgie
jugatess] = HRe] ALY Table 276N gz UBA-1(Fig. 4A)E R AE
e e e 740 UEE Ao A AZEL 4 Y

=T $& B9, DBAL: &40 HZES o3 ubE

%7 5349 ARAZS] ARE ConAds  Ex FEE H&%%, SBA (Fig. 1A)ell= 2% wt
5% WS, UEA-1(Fig. 4A)ll = wii#e] A &= deblie 23 o s dehlis Aol
w7} 748k wkg, - A PNA(Fig. 2A)ell oFgk Al Slslar PNA (Fig. 2A) 51 RCA-1ol= %
qh¢ 9 RCA-1el: &34 ukee yehgdw, Ak £33 dbe-& vehliged 2 9] 9=l
3 99 Fele: ulg o] g Aoz Heol m o HEEAe] gl AoFE Hel diRie] &34
E dmo: FE%o a-D-mannose ¥ a-D-  EX a-L-fucoses AFH =x dF HEz: &
glucoses, )82 Axmels AFeFe a-L-  F FHet dsder 25 AEE2 &% WA
fucose=, 9B Mwx Az gaactose-B-1, 3- F5%2] a-N-acetyl-D-galactosamine}, w| & ]
N -acetyl -D-galactosamine =+ u]&<2] B-D- A A=2] a/B-N-acetyl-D-galactosamines-, v| &

gdactose® -3k 2

_,VL

AT Z A= PNA 9] galactose-p-1, 3-N-acetyl -D-ga-lactosamine

337



.|.

A S s
— HA, 2US, B2

2, =7]7

=225
(LI ]

Table 3. PNA and BSL -1 binding pattern to the respiratory mucosa of the rat exposed to SO,

Concentration of SO,

10ppm 25ppm 50 ppm 100 ppm 200 ppm
Stains Region CG -
Exposed times
lhr  3hr 6hr  1hr  3hr  6hr 1hr 3hr 6hr  1hr  3hr  6hr  1lhr  3hr  6hr
cL 0> 0>+, 0>+, 0>+, 0>+, 0>+, 0>+ 0>+, 0>+, 0>+ O> O> O> O> O> O>
+  4++ +++ H+ A+ A+ o+ A+ o+ + + + + + +
cc o> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0>
+ + + + + + + + + + + + + + + +
GC 0> 0>+0>++0>+ 0> 0> 0> 0> 0>+ 0> 0> 0> 0> 0> 0> 0>
+ o+ A+ c++ ++ -+ 4+ o+ 2+ 4 + + + + +
PNA IEMC +- Rl S S T e e i Sl o e +- 0> 0> 0> 0> 0> 0>
++  H+ A+ A+ e+ + ++ + + + +
sSG 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0>
+ + + + + + + ++  H+ 1+ 4+ + + + +
1SG +> x> 44> 44+ ++> ++> ++> ++ ++ ++ ++ 0> 0> 0> 0> 0>
+ + 4+ >4+ A+t A+ . >+ >+ >+ >+ 4+ + + +
bC L=+ x> ff_ ff_ £>  £> &> £> &> x> &> x> &> x> &>
B N + 4+ + + + + + +
CL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CcC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IEMC o> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0 o> 0> 0> 0>
BSL + + ++ + + ++ ++  ++ ++ >+ o+ ++ ++ +
-1 ssG 0> 0> 0> 0> 0> 0>+ 0>+, 0> 0> 0> 0> 0> 0> 0> 0> 0>
+ + + + + ++ 4+ -+ -+ £ + + + + + +
1SG ++ > At A+ 4> -+ A+ > >+, > 0> 0> 0> 0> 0>
>+ >4+ ++ >4+ + 4+ >4+ >+ +++ A+ A+ + + + +
DC 0> 0> 0> 0> 0> 0>+, 0> 0> 0> 0> 0> 0> 0> 0> 0> 0>
-+ + ++ £+ ++  ++ + £+ -+ * + + + + + +
Abbreviations are the same as in the Table 2.

B-D-gaactoses Ffrsta Slslet. 12544 oFd W&, DBA 9 RCA-Iell= of3h whg ==
selols) Con At 44 W&, PNA (Fig 24)  F5= 08¢ deple Anel Sl 4ld e A
R BSL-1 L Aselel gt 4 Weg b 02 ol mE Awe): vl a-D-mannosest
epidx 2 9le) A=l WeAel g Aoz a-D-glucosed TR Ao FEF =
Hol bR Ro] AMule]l= nlgke] a-D-mannose 2 Abedeko] a/B-N-acetyl-D-galactosamine, A~8F =
o-D-glucoses, d3 Mzte|dA= m|=gfke] gaac- = ZF%gko] a-D-gdactose, B-N-acetyl-D-glu-
tose—-f3-1, 3-N-acetyl -D-galactosamine %! a-D- cosa-mine % o-L-fucoseZ, vljgF == 489

galctoses F-f-3ta 9lsich okl ZF A s oA

LCAZ A3t Ymiz] =ele] wkgo] Jehyg]

L

I ConAdl:= =& Axtg]rt £44 ul$-&, SBA
(Fig. 1A)ol| = o & FE= kg,

we) Aol Eol g
Dy AT 2% e BT PNAGE TR
® o AdE E44, 93 s ok Bhee,
BSL-1 (Fig. 3A), SWGA @ UEA-1 (Fig. 4A)¢]| =

grae sl FEE S 9% Adde

olxr
=T

galactose-B-1, 3-N-acetyl -D-galactosamine, 4~3F
Y] F52k9] B-N-acetyl-D-glucosamine 9 B-
D-gaactoses i3t AHelEe] Aol A+
HAFA ZES UEA-1(Fig. 4A)e] bl RE Az E
o] o= HFEE, 4R AEE g HES-E, PNA
(Fig. 2A), LCA 2! ConAd|:= &4 ul-2-8 BSL-

1(Fig. 3A) ol &= vl3--e ok whg, A Az
FA4 e debls Aoz wol HYBAx
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Table 4. RCA -1 and SWGA binding pattern to the respiratory mucosa of the rat exposed to SO,

Conentration of SO,

10ppm 25ppm 50 ppm 100 ppm 200 ppm
Stains Region CG -
Exposed times
lhr  3hr  6hr  1hr  3hr  6hr  1hr  3hr  6hr 1hr  3hr  6hr  1hr  3hr  6Ghr
cL 0> 0> 0> 0>+ 0> -> 0> 0> 0>+ 0>+ 0> 0> 0> 0> 0> 0>
-+ + + -+ o+ + -+t o+ + + + + +
cc 0 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> ©O>
+ + + + + + + + + + + + + + +
cc 0> 0> 0> 0> 0> 0> 0>+ 0> 0> 0>+ 0> 0> 0> 0> 0> 0>
+  E-+ -+ 4+ EF -+ ot - -+ o + + + + +
RCA +- +- +- +- +- +- ++ ++ 0> 0> 0> 0> 0>
-1 IEMC w4+ TP s T L s >4 > 4 + + + +
SSG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ISg T2 FHZ AE> > > > > > > > > 0> 0> 0> 0> 0>
++ + + 4+ o+ + + + +  +++ o+ + + + + +
+> ++> +4+> ++> +4+> ++> ++ 0> 0> 0> 0>
bC * * * e T Lah + >+ 4+ + + +
CL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0> 0> 0> 0> 0> 0> 0>+ 0>+ 0>+ 0> 0> 0> 0> 0> 0>
IEMC
SWGA + +  *-+  * E ok St b S o S = + + + + +
SSG 0 0 0 0 0 0 0 0 0 0 0 0 0 0+ 0 0
Isg Tt OFF> o Ht > > b b 4> 4> 4t 0>+ 0>+ +> 0>+ 0>+
>+ 44+ >+ >4 A+ttt >+ >4+ A+ >+ e+
DC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Abbreviations are the same asin the Table 2.

= }\]_

¥ el a-L-fucoses, vl 2]
galactose-3-1,3-N-acetyl -D-galactosamine, o -
D-mannose @ a-D-glucoses, 42 =i u]ske]
o-D-galactose, B-D-gaactose ¥ B-N-acetyl-D-

So] Aol glglet.

et
Flo

L
F EE

glucosamine - &-§-3}+= A

2) AdEE

(1) 10ppm SO, ZH= 7

AmAze] ARo|AME RCA-19
2A|7be] AojAd 5 ozt F7le}
PNA (Fig. 2B)2] Hl-oA2
ok 2 9o o] nkgA
A BA Zel A= Con A2
3] F7Fskd 2, PNA (Fig. 2B)
st om ezl B
UEA-1(Fig. 4B) @ LCA¢] Q= A
T oFgh uh3-S vepilt

Lo}
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S E2E dxLdA whgo]l #HAHA U=
ConAedl] =27 Hh-$-& 19l on] DBA, SBA, PNA
(Fig. 2B), RCA-1 2 UEA-1(Fig. 4B)2] uk-s-A-2
dxzzol vls) F7hetsl ot 643k SO, F2el
M Fadhe 7] vkl

Azl #2EA b AW A 3 2o
A1 PNA (Fig. 2B), BSL-1 (Fig. 3B), RCA-1 ¥
SWGA2] uh-gA2 6A17F SO, F22] 44 A=
A F7hstsie

AzFAA B A Fele] ub R ES,
FAFat et ot ZEA A el e A DBA, SBA,
PNA, BSL-1, RCA-1% UEA-19] Hl-¢-Ao Zz
Azl AelAde= bzl v Frksh=
S B3lom SWGAd: 147k SO, 2 7o
qb kAol ofzt Fhelel oo F=le] b
AL Az FAFs -

#A ZE2] PNA, RCA-1, UEA-1% ConA
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Table 5. UEA -1 and LCA binding pattern to the respiratory mucosa of the rat exposed to SO,
Concentration of SO,
10ppm 25ppm 50 ppm 100 ppm 200 ppm
Exposed times
lhr  3hr  6hr  1hr  3hr  6hr 1hr  3hr  6hr  1lhr  3hr  6hr  1lhr  3hr  6hr

Stains Region CG

0> 0> 0> 0> 0> 0>0>+++0>++0>++0>+ 0> 0>+ 0>+ 0>+ 0>+ 0>

cL +++ +++ ++ A+ A+ A o o+ A+ o+ o o -+
cc 0 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0>
+ = * * * * * = o x££ %
GC ++ A+ A A A > > 4> +> +> 0> 0> 0> 0> 0> 0>
UEA >+ >4+ >+ >+ +++ ++  F+ A+ A+ + + + + +
-1 IEMC 0> 0> 0> +++ IR o 0> 0> 0>+ 0>+ 0>+ 0> 0> 0>
++ 4+ 4+ >4+ +++ +++ F++ A+ -+ -+ + ++ 4+
SSG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1sg T FT> At > b A > D> b b f > 0>+ 0>+ +>+ 0>+ 0>+
++ A+ >+ A+ >+ A > >+ >+ o+ o+ A o A
DC > > b A A b > A A > 0> 0> 4> 0>+ 0>
>+ it A+ >4+ >+ >t >4 A >4+ >4+ >4+ A+ -+
CL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cc 0>+ 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0>
4+ £ 0+ ++ + + £ + £ * +£ * + £ &+
Lca GCC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IEMC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SSG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1SG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DC + + + + + + + + + + + + + + + +
Abbreviations are the same asiin the Table 2.
Table 6. Con A binding pattern to the respiratory mucosa of the rat exposed to SO,
Concentration of SO,
10ppm 25ppm 50 ppm 100 ppm 200 ppm
Stains Region CG -
Exposed times
lhr  3hr  6hr  d1hr  3hr  6hr  1hr  3hr  6hr  1lhr  3hr  6hr  1hr  3hr  6hr
+- 0> 0> 0> 0> 0> 0>
CL e

CcC + 4+—+++—+++—++ ++ ++ ++ ++ ++ ++  ++  ++  ++ A+t
GC 0 + + + + + + + + + 0>+ 0>+ 0>+ 0>+ 0>+ 0>+

ConA +- += 4= 0> 0> 0> 0>+ 0>+
IEMC ST s o SN o SN o e ST T ST
SSG + + + + + + + + + + + 0>+ 0>+ + 0>+ 0>z
1SG + + + + + + + + + + + 0>+ 0>+ =+ 0>+ 0>z
DC + + + + + + + + + + + 0>+ 0>+ =+ 0>+ 0>=

Abbreviations are the same asin the Table 2.

o AL el wlsl ofzk Frlsiglont (2) 25ppm SO, F=

BSL-19] u-5-A4d-2 6AIZF SO H2 Lol ozt 3 ARAE] AR PNAX 647t SO, F=2-

23k o4 ozt Zast: Wbl RCA-1, UEA-1 (Fig.
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4C) % Con AE 6AI7F SO, F27oAl F7}shad
oh. AmAZd A Con A oz uls ¥I-LA
o] Z7hshe Aee Wl

%72 Zo A SBA (Fig. 1B), PNA, 2 UEA-1
(Fig. 4C)°] ®hgA-Z 6AIZF SO, FEFolAM A4
s whH, RCA-12 ZF7hstela 7 ¢ dxle] W
3= g9t

Aol 314 o A} SBA (Fig. 1B, 1C), PNA, RCA-1
% UEA-1(Fig. 4C)¢] ul-¢-A-2 10ppm SO, =
ol vlsl @43 F7hshsder

s)zFAMe| A= BSL-12 ConAx 347t
o} 647t SO, Fz oA uFeA o] Z7lslgde).
ok} mZA WA A LCA Y ConAE A93 =
qlo) whse] Frkehe APE naloh
HA M 2o A= PNA 2 BSL-12 6417 SO,
FzpolA sk W RCA-1& 647+ SO,
F27, WGAL 34]7ke|u} 6417k SO, F2 o)A
Z7ketel s, 71 2)e) gelel: 10ppm S22 &
Akatgiet,

(3) 50 ppm SO, ==

ArAxe dE MRr] Z=2 A|7le] Z
42 PNA 2 UEA-I9] uleide

RCA-1& =75l 7AsEs Byt A=RA ZeA
# el o] uk-g-Al-e 25ppm SO,

=

=

2oid

7‘:}-/\6‘]__‘:_ v

o)

e 275 A
SR EN N F2A|7be] Zo]A4% DBA 1
PNAL whAje] Zhass A% dehis w
RCA-1% UEA-1& Z7ls}: Age iei\:}
ol 54 o Al DBA, SBA (Fig. 1D), PN

UEA-19] ukSA o] 647k SO, 2 7o) 4] 7‘%51
+ Wb RCA-1% BSL-12 Z7bsle Age
ek gde

9lz% Az}l A) BSL-1, Con Ae] uHs-4del
Z7kete Age e okl mFA 4 sl
4 RCA-17% UEA-1¢] whg4e Z2A3be] 2
AA5% ZFrlste AFE Bgou PNA I
BSL-19] whgA & Zhashi Aake neleh

AN FJA 4] PNA, BSL-1, RCA-1, UEA-1
9 ConA®) wheA4e %z A7kl AejA4s 2

7hehe Ads el

ot 5&H
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(4) 100ppm SO, ZT-&

Auarze] d3 Hmolr PNAS ¥
F2 A|7be] AoAASE ulSA] o]
Rojon} HEAZeME Yele) W}
At

%74 Zol A= DBA, PNA (Fig. 2C), RCA-1,
UEA-1(Fig. 4D) 2! Con A2] ulgAle ==z A7k
o] Aodas A3 FAaH At 24 743
< B3tk
ol 3}4| £ 4] SBA, PNA (Fig. 2C), BSL -1 (Fig.

(e} [}
HkS-A 2

RN
—

a4

=z
=

3C 4, 3D), RCA-1, SWGA 7 UEA-1¢
W s Ade v
FAR koA PNA (Fig. 20)9) ¥
SOz

7UL/\
Hs-Ad2> 6
F 2ol R AduEE] e uESA o
3] 7tAadlelen Con Ax 1X)7F SOZE=E e
ol wE k2t FrlEkel ot 3A|zke|t 64
SO, T2 M= AA3| FHA3 ol ZE
A #lz]o A DBA, SBA PNA, BSL-1, RCA-1,
UEA-1% ConA: Z2 Aj7te] ZHojA5 &A
3 A AY AAEHE AgES BT)

N7 oAl PNA, RCA-1, UEA-1 (Fig. 4D),
LCA 2 ConAx Zz A|zte] ZAojA4= A 3]
Ed Bt B 1‘33\‘:]'

(5) 200ppm SO, &=
A EZ, 5N Z, 125 EE, ol =
FAANEY W AAJA x F=l B
FE AA3] FaFAY DAEE
Nzl Zo] PNA (Fig. 2D) ut
Fotxle| wet Frleert 3417 SO &

AA3) 279,

l-N_%ir..dﬁ

U

=z

e A

al

M2t

SO= F2 Melo|) A8
stpddel 39 Foll wol TAse

I et s P 2

ol A4 A, 28 @
Al A=
de] Flgleln, 1952y 0] ¥

A§8t London smogrbzl& v &3t SA17] AlA =
Ao A LAY 7] 2Pl o3 A= F S5}
Agke] g2 o7} SO0 =l 1 Fe]e] wl=r}
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EREERES

E3] Fare] Zu

A=
AL}
SO0 FHhAkAL, A7 4 o]t
F3ES AA7IAY }%ﬁ}—t—
A 2R3 A= Al EE =
M 28 4 9l S0 %ﬂ_ﬂ}
20 SOl H2 @ 4 glon o]
A dshe AdAEe) dRaR 9 E
Aol A sk AEnd B4
153 9} (Archer 5 1979, Poukkul 2} Huhn
1982, Stjernberg & 1985). =3t SO,= %
(0.1ppm e]sh)el| M= 717t =25 A7 HA]
A} A 557 Qe gl Fksk (Ke
hol 1932), =3t SOx= ZFAE¥T ofvel 43}
Afol= A3E vlA 2% Fd= opr]sha (Sto-
ckinger 1965) ¥ Aol = F45 o] 2] 7] A
A 711 (Balchum 5 19603, b) 74 2ol °J3kS m|
A 33 e] §43] 71}5\_541:}(01 % 1987).

o7 ¢ SO ZAFe] HUHAL s
U B 474 4385 o] sulfurous acid (HSOs
+HHZ o] Aoz F4o}. Bisulfite(HSOs)
AbslE| o] sulfate(SO2)E Heo] oA 22 wiAd
=} (Mehlman 1983, IARC 1992). =3t @Al =)
Mere| sy, 7120 94, 7122

ow s A WAYIRAGL
E4= o]y (Jama 5 1984).
71% del 3=z 7k 3719
ol = skt 7)a
27F Ha FHEE o] BAE A
st} (Morgan 5 1995).
s:oke] BFATE ARNFFHE
qom Auszst $AAE 3 v
el (Kelemens} Sargent 1946, Katz

erzel 1977, Uriahe} Maronpot 1990) 17-§-39j|
el Al o] u}E}v‘ru‘r (Pastor % 1992, Bolsen—
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SOt BEe] melel wlHx
Reid (1968) & ©]%& (1997)2 213 <), Giddense}
Fairchild(1972), &<lx ¢} 71 %7}(1985) 2 Min %
(1994)- A3 F ol|, Greene 5 (1984) 2! Takenaka %
(1994)2 7} (beagle dog)el W3 AF-F sHalew
e T/ SO v F=2 A 3 FEa>
g2 Ak kel wA = HEjAHQl JFgFS A=
Aoz Ar 24, &2 9l Ak (Lanbs} Reid
1968, Giddens3} Fairchild 1972, Min 5 1994) 1=
o AG3} (A=) 777} 1985) 0| ] mdF Ao =
o) wlE, #H1BAL F7h 2 SAAE o) AN
el =7} (Greene 5 1984, 39lx e} 7137} 1985,
Takenaka 5 1994) @ o3 =4 wh-% (Giddensz} Fair-
child 1972) o] v}eldc}.

AT 2 sFAIE Z-l H]3|
SO, F2 7ol A A= 2ol °l°4 A|RE A=)
Ne Az Auad, FE WA Dete) of
37 dofskor} mEoAt WSS Lheht
or] Asle] B Aol A FzAZk]

A2 Lambz}

=2

=

A%, TEwlAt BE SO, Fageld 22
gom EiAE 9 IFANH FE F2AZ

of wel Pxzo
4 50ppm SO, F2 M HA 3] F7l8h=

= %9l 1002 200ppm SO, Z2 M= &
A3 s A AR 2AEE kel el
Edl olet 22 A3 F sFAI] Al W=
TE FFe SO0 F= well= A7t U
24k Giddense} Fairchild (1972), &<z} 777}
(1985) @ Takenaka 5-(1994)¢] 7479} dx3}

AFel: siA7E Asx<l 25ppm
kKl3

A AL o Sxk 2o} Hepl gz e] W
3= Zolmel 7177} (1985) W Greene 5 (1984)2)

AFAzel AL A8l ot 53] 50 ppm 647
SO, Z=z 3} 100 ppm 3A]7ke] v} 6A]7F SO, 2
3 200ppm 1417+ SO, 2o A7 E vielA]
Yzl F2HA] odd HHM o] et 9]
Byl zpe]7) glglom AFAES] HH35r)
FE3HA veld Aol HelatslH.
Ballenger 5 (1988) %! Sleigh (1981)= H A A w
o] MA Aol HAA ] M) o2 HE] B
= ANz AmAze] AHA=mrt oln] =

lorr A

9
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23 AR Abelol: ¥-3<l Al mubRE (pericili-
ay layen)ol gle} E3Hel o) AYtee
AARG T sgom waAQl M ge] doji}
A EshE 29l 52 gadde] 557 Aol
WEA Hel 557 AR LA Aekw sy
o} =3t Trumpe} Jones(1978) 2! Wanner (1978)=

frallEde] 557] Aol 2-83hA =W At A
Az mHFxe] WstE: A He o]
E2 79 AQ HEks AA Ase] A&E™ \gt
9 W3tg doA A A=z IJAE ZH s
Hed Az &4, 32 34, AREEA
(compound cilig)] ¥4, v =Z=elote] FREe
kA e ojugcky sgeh 2 Q7o
sebgute] 2Ashy Fxe] Ws: SO, F=}
212 Trump2} Jones(1978) 2 Wanner (1978)2] H.
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Legendsfor Figures

SBA binding pattern of the rat respiratory mucosa of the control and SO, exposed groups. x 400.

In the control group (1A), afew of goblet cells was weak to trace brown and inferior septal nasal gland was moderate or intense
brown with SBA. In exposing for 1 hour to 25 ppm (1B) 6 hours to 25 ppm (1C) and 1 hour to 50 ppm (1D) SO, exposed groups
the intensity reaction of intragpithelia mucous cells was increased according to concentrations of SO, was higher and exposure
times was longer.

PNA binding pattern to the rat respiratory mucosa of the control and SO, exposed groups. x 400.

In the control group (2A), a few of goblet cells were trace and inferior septal nasal gland was trace and weak and brown with
PNA. In 6 hours to 10 ppm (2B) PNA binding site of inferior septal nasal gland was remarkably increased than control group
while those of 3 hours to 100 ppm SO, exposed group (2C) was remarkably decreased. The staining intensity of intraepithelial
mucous cellsin 6 hours to 10 ppm and 3 hours to 200 ppm (2D) SO. exposed groups, it was increased according to concentrations
of SO, was higher and exposure times was longer.

BSL -1 binding pattern to the rat respiratory mucosa of the control and SO, exposed groups. X 400.

In the control group (3A), goblet cells were fail to reaction with BSL -1, while superior septal nasal gland was trace and weak
and I1SA were moderate and weak brown and doct cells were trace and weak brown with BSL-1. In 3 hours to 100 ppm (3C) and
6 hours to 100 ppm (3D) SO exposed groups, the staining intensity of inferior septal nasal gland was tend to decreased according
to exposing time and intragpithelial mucous cells were appeared and increased in the 6 hours to 10 ppm (3B) and 6 hours to 100
ppm (3D) SO, exposed groups.

UEA -1 binding pattern to the rat respiratory mucosa of the control and SO, exposed groups. X 400.

In the control group (4A), ciliawere intense, goblet cells were intense or weak brown, |SA were weak and trace brown and, doct
cells were weak and trace brown with UEA-1. In 6 hours to 10 ppm SO, exposed group (4B), the stainability of goblet cells was
decreased but which of doct cells were increased than those of control group, 6 hours to 25 ppm SO, exposed group (4C), the
stainability of doct cells were increased compared with control group. In 1 hour to 100 ppm SO, exposed group (4D),
intraepithelial mucous glands was intense brown with UEA-1.

348



A= st —
SO.7t A9t SEHat| o|x|= H&

ok - i
-, V Bt E .
- ‘- . --‘. n
: ., -H 'ﬁ
L TTREEI

e O

-




Abstract

SO, Effects on Glycoconjugates of the Respiratory Mucosa
in Rat Nasal Cavity

Kwun-Soon Jung, Mal-Sook Hong, Gil-Nam Jung, Gi-Jin Jo, Un-Bock Jo
Department of Biology education, Pusan National University, Pusan, korea

The experiments of this study was performed to investigate the effects of sulfur dioxide on the changes of
glycoconjugates of respiratory system of the rat. Sprague-Dawley male rats weighing about 200~ 250g were divided
into a control group and SO, exposed groups. Again SO, exposed groups were divided into 10 ppm, 25 ppm, 50 ppm,
100 ppm and 200 ppm subgroups according to concentrations of SO, and each SO, exposed groups were divided into 1,
3 and 6 hours groups. For the histological changes, H-E(hematoxylin-eosin) and PAS(periodic acid Schiff) staining
were used and to investigate the change of sugar residues of glycoconjugates, biotinylated lectins(DBA, SBA, PNA,
BSL-1, SWGA, UEA-1, LCA and Con A) were applied.

Generally, the effects of SO, on the rat nasal respiratory region were more serious at the high concentrations.
Moreover, as the exposed time was longer even at the low concentrations, the effects of SO, were similar to those of
high concentration. Compared with all SO, concentrations, the longer exposed time was, the more serious the effects of
SO, were. In the SO, exposed groups the binding of PNA, RCA-1 and UEA -1 of ciliain the nasal septal respiratory
epithelium tended to increase in the 10 ppm and 25 ppm SO exposed groups but it tended to decrease in the 100 ppm
and 200 ppm SO, exposed groups. In the cytoplasm of columnar cells of nasal septal respiratory epithelium, Con A
binding increased in all the SO, exposed groups. In the goblet cells DBA, SBA, PNA, RCA-1 and UEA-1 binding
increased remarkably in the 50 ppm SO, exposed groups but it decreased largely or disappeared in the 100 ppm and 200
ppm SO, exposed groups. The binding of SBA, PNA, BSL-1, UEA-1 and Con A in the intragpithelial mucous cells
which were not detected in the control group, increased in the 25 ppm and 50 ppm SO, exposed groups while it tended
to decrease in the 100 ppm and 200 ppm SO, exposed groups. The binding of SWGA increased according to the
concentrations of SO, were higher and exposed times were longer. In the superior nasal septal gland, the binding of
PNA increased in the 50 ppm and 100 ppm SO- exposed groups and that of Con A increased in the 25 ppm and 50 ppm
SO, exposed groups. In the inferior nasal septal gland, except for LCA, the binding of the other lectins increased
remarkably in the 25 ppm and 50 ppm SO, exposed groups but it tended to decrease in the 100 ppm and 200 ppm SO-
groups. In the mucous duct cells, the reaction of PNA and RCA -1 increased compared with that of the control group.
And the reaction of BSL-1 and UEA-1 increased in the lower concentrations of 50 ppm SO, exposed group but it
decreased in the 100 ppm and 200 ppm SO exposed groups. The binding of Con A increased in the 25 ppm and 50 ppm
SO, exposed groups.

Conseguently, from the results above mentioned that SO, affected serious changes on glycoconjugates metabolism in
the nasal cavity.

Key words : SO,, Glycoconjugates, Nasal mucosa, Rat
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