


(polycydlic aromatic hydrocarbons, PAHS)
(nitro-polycyclic aromatic hydrocarbons, nitro-PAHS)
1- (1-Nitropyrene,1-NP)
(intratrached indtillation)

Sprague-Dawley rats (SD rats)

1-NP (Ferric oxide, Fe;0s3)
(dimethyl sulfoxide, DM SO) SD rats
:0.2ml 0.9 :3mg Fericoxide 0.2ml
DMSO :3mg NP~ 3mgFericoxide 0.2ml DMSO

:5mg NP 5mg Ferricoxide  0.2ml DMSO

(metaplasia) (Apoptosis)

(dose-dependent response)
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1I-NP  SDrats



The suspension particlesin the ar consgst of numerous mutagens
and/or carcinogens. One of the main sources of those harmful materidsis
mostly from the exhaust of motor-vehicles. They can be grouped into two
main categories according to their chemica compostions, i.e. polycydlic
aromatic hydrocarbons (PAHS) and nitro- polycyclic aromatic
hydrocarbons (nitro-PAHS). Since the mgor component of nitro-PAHSIs
1-NP, it was used as the main experimenta testing reagent in this
investigation. It is introduced into the trachea of Sprague-Dawley
ray( SD rats) by intratrached indtillation. The inducible changesin
trached epithdia ultrastructure were then monitored, using transmission
electron microscopy.

The experimenta animas were divided into 4 groups, suspensions
of 1-NP at different concentrations was given to each group:(1) 0.2 ml

0.9% normd sdine (NS) (2) 3mg Fe03in 0.2 ml DMSO, (3) 3mg

1-NP and 3 mg Fe,O3in 0.2 ml DMSO, (4) 5 mg 1-NP and 5 mg Fe;Os in
0.2 ml DMSO. Each group was introduced with the chemica once aweek
for 15 consecutive weeks. At the end of the 15th week , the animal were
sacrificed and their tracheae were removed and processed for TEM
observation.

Our results showed that animasin group 1 had normal
morphology of trached epithelium. The number of goblet cells and the
surface foldingsin both lateral and basa surfaces sgnificantly increased
in group 2. Of the group 3, epithdid cdlsundergoing metaplasa and



gpoptoss were observed. In group 4, not only the occurrence of cdlular
metaplasia and gpoptoss were further increased, but the basement
membrane aso became discontinuous. The results seem to indicate a
dose-dependent response might be involved.

During recent years, the number of motor-vehiclesin Taiwan has
been greetly increasing. The deterioration of air quaity and the increase
of carcinogensin the air become agreet concern in our daly life. Since
the respiratory tract is the main target of inspired carcinogens, the
pathological aterations of trached epithelia caused by 1-NP can be used
as aconvincing yet perplexing evidence to show the importance of the
relationship between the air quality and hedth. The control and
prevention of the deterioration of air quaity might be the answer of the

increasing lung cancer and respiratory tract disorders.



(Tuiominene et a.,1988)

(Leeet d.,19949)
(Qu et d.,1992) (Chenand
Lee,1996) (Lofroth et al.,1991)
(1998)

( Rylander, 1990 Folinsbee, 1992 Lewtas, 1993)

( Carnow and Meier, 1973 ; Menck et d., 1974 )



(Lee et
a.,1994a) 30-40% 1-
(2-Nitropyrene, 1-NP) (dinitropyrene,
DNP)( Tokiwaet ., 1986)
(nitro compounds) 1-NP
(Olahetd., 1981 SchuetzZle1983 Lewtasand Nishioka, 1990

Nishioka et a., 1982 Scheutzleet d., 1981)

(polycyclic aromatic hydrocarbons,PAHS) ( Nitration )
(nitro-polycyclic
aromatic hydrocarbons,nitro-PAHS)  Fu (1990)
@
(NO)
(Zidlinskaet d.,

1990) () (NO2)

I-NP 1,3

(13DNP) 1,6 (L6DNP) 1,8



(1,8-DNP)

DNA (DNA adducts) ( Djuric et d., 1988 Norman et a., 1990)

(Ohgaki et d., 1985 Tokiwaetd., 1986 Widocki et al., 1986)
1-NP CD
(mammary adenocarcinoma)(Hirose et d., 1984,
Imaidaet d., 1991, Imaidaet d., 1995) 1-NP
CD (mammary tumor)(El -Bayoumy et

a., 1988, Imaidaet d.,1991) 1-NP CD

(McManusetd., 1984)  1-NP
(Chinese hamster ovary cells, CHO cdlls)

(sster chromatid exchanges,SCES) ( Nachtman and Wolff, 1982,
Lafi and Parry, 1987) 1-NP (ratstrached
epitheid cells RTE cdls) RTE (relative
colony-forming efficiency, RCHE)(Mitchdl and Thomassen, 1990)

1-NP
(Tokiwa et a., 1986; Robbat et d., 1986 )
(Kinouchi et d., 1988; IARC 1898 )

( Lofroth et al., 1980 )



(Li et d., 1982; Denniset a., 1984,

Ohnighi et dl., 1985)

(nitroreduction)
DNA
a.,1988; Mermelstein et d., 1981)
(SD rats)
1-NP
indtillation)(Saffiotti et d., 1968)
(Light microscope, LM)

microscopy, TEM)

(ring hydroxylation)

(Chou et al., 1985 Delcolos et

(intratrached

(Transmission electron



Paraformaldehyde reinst for electron Merck

microscopy
Glutardiadehyde solution 25% for Merck
electron microscopy
Dimethylarsinic acid sodium  sat Merck
trihydratse for € ectron microscopy
Sucrose (GR) Sgma
Osmium  tetroxide for electron Merck
miCcroscopy
Ethanol absolute (GR) Merck
1,2-Propylene oxide for electron Merck
microscopy

( Spurr’ sresin) Energy Beam Sciences
Toluidine blue (GR) Sgma
Uranylacetat (GR) Merck
Methanol ( GR) Merck
Lead(l1) nitratse( GR ) Merck
Sodium citratse ( GR ) Merck
1-Nitropyrene TCI
Fearric oxide Merk
Dimethyl sulfoxide Merk

Sodium pentobarbital ELC
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TED PELLA
#200 Energy Beam Sciences

ILFORD ILFORD
25mm X 400mm Agar Scientific Ltd.
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SD rats (Sprague-Dawley rats)
200-250gm (intratrachedl

inillation)(Saffiotti et ., 1968)

1-NP
DMSO Fe,Os carier
0.9% 0.2ml

3mg FeOs 0.2ml DMSO 3mg F&,0s
3 mg 1-NP 0.2ml DMSO smgFe0Os; 5mg
1-NP 0.2ml DMSO

15 ( sodium pentobarbital,
80 mgkg) 0.9%

4%
paraformadehyde 2.5% glutarddehyde 0.2M  cacodylate
(pH7.3~7.4) 7% sucrose 0.2M cacodylate
30 1%  (OsO,)

(pogt-fixation)2
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50% 70% 80% 90% 95% 100% 15
propylene oxide 10

Spurr’ sresn Propyleneoxide 1 1

(Reichert Ultracut E) (0.5~1.0nm)
(50~90 nm)
Toluidineblue (light microscope)
(uranyl acetate) (lead citrate)
JEOL JEM-1200EX (transmission

electron microscope)
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cdl)
ribosome ER

2. (basal cell)

(stem cdll)

(intermediate cell)

4. (goblet cdl)
5.
Group 1 ( Contral )

SDras 0.200.2 ml

14

1 (ciliated
Golgi apparatus lysosome

(microvilli)

(neuroendocrine cell)

(N.S)

(Fig. 1 2



(cliated cdl) (goblet cdl) (basa cdl)
(junctiona complex) (Fig. 3) (intercelluar space)
(microvilli) (clia)
(mitochondria) (basd cdl)
(basement membrane)
(goblet cdl) (granules)
(Golgi gpparatus) (rough endoplasmic
reticulum,rER)
Group 2  Ferric oxide + DMSO-treated
SD rats carie-3mg (Ferric oxide, Fe:0s3)
0.2ml (dimethyl sulfoxide,
DMSO) (goblet cdl)
(Fg. 4 (folding) (Fig.
5) (mitochodria)
MV B(multi-vesicle bodies) (bad layer)
(cytoplasmic interdigitation) (Fig. 6 (basement
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membrane)

(segment)(Fig. 6 7) (Fig. 7)
(rough endoplasmic reticulum,rER) (dilated)
carier-Fe:03

basd layer  cytoplasmic interdigitation

rER

Group 3 3 mg 1-NP + Ferric oxide + DMSO

SDrats 3mgl- (I:NP) 3 mg Ferric

oxide 0.2 ml DMSO

(Fg.9)
(chromatin)

(Fg.9
cdlular ghogts

(McCullochetd., 1989) (Fg. 10 11)

(whorls) (Fig. 12) (apoptosis)

ble) (g 13 14)

0.2-2Mm gpoptoss
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(filament) (Fig. 15)
(desmosome)  (Fig. 16)

(apoptotic bodies)
(macrophage)

(phagocytosed apoptotic body) (Fig. 17 18 19)

(necross)

(metaplasia)

(Fig. 20) 3 mg NP

gooptoss 1-NP

Group 4 5mg 1-NP + Fearic oxide+ DMSO

SD rats 5mg NP 5 mg Faric oxide

0.2ml DMSO

gpoptotic body (Fg. 21)

(mest cdll)(Fig. 22)
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(apoptatic body)(Fig. 23) rER

(whorls)
(Fig. 24)
(Fg. 25) desmosome (Fig. )
(free ribosome) (Fig. 27)
(basement membrane) (Fig. )
(Fg. 29) (Fig.
30) gpoptotic bodies(Fig. 31)
(Fig. &) TreER (Golgi apparatus)
(Rg33 (adnocarcinoma)
5 mg 1-NP
3 mg I-NP
dose-dependent
response
1-NP
(metaplasia) apoptosis

freeribosome  Golgi eppaatus  rER

gooptoss Necrosis

18



gooptoss active freeribosome  Golgi

aopaaus rER membrane protein
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(Frascaet d.,

1968 (Hansell et d.,1969) (Rhodin,1966,Watson et a.,1964)
(ciliated cell) (goblet cell)
(besd cdl) ciliated cdl (cilia)
(microvilli) goblet cdl basd cdl

3mg NP 5mg 1I-NP
(N/Crétio)

(chromatin) 1-NP

SDras 3mgl-NP 5mgl-NP
/ (N/Cratio)
(squamouscell
carcinoma)(Coason et d., 1970; Greene et d., 1969)

(Gene et d.,1991;Frasca et al.,1968 )

Tarin (1969)
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(processes)
(Tomakidi et d., 1999) (Tarin ,1969)

(Spiger et d., 1974; Lamb and

Reid., 1968) (Lamb and Reid;1969)
(metaplasia)
goblet cell
(desmosome) (filament)
(epidermoid metaplasia)
(Harriset d., 1976)
(adenocarcinoma) WHO(Kreyberg, 1967)
(Combined
epidermoid and adenocarcinomas) (filament)
(desomosome (epidermoid)
(Golgi gpparatus) (rER)
(adenocarcinoma)

1-NP  microsome cytosol  nitroreductase  ring
hydroxylation acyltransferase

(target cdl)(Kitamura
and Tatsumi,1996; Howard et d., 1995; Heflich et d., 1990; Lafi and
Parry, 1987) CHOcdl 1-NP
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6-hydroxyl-1-nitropyrene, 1-nitropyrene 9,10-oxide  1-nitropyrene
4,5-0xide 1-NP
1-aminopyrene DNA

DNA (adducts)

1-NP SD rats

( clock-face )
(bleb)
(membrane-bound
gpaoptotic bodies) (apoptotic bodies)
(macrophage) (phegocytosis)
(phagocytosed apoptotic bodies)

phagocytosed gpoptotic bodies
(apoptosis) (Clarke and Clarke,1995; Cummings et al.,

1997; Kwong et d.,1999; Kaneko et a.,1999) gpoptoss

(Walker et d., 1988; Wyllie et d., 1980)
(DNA)
200bp (agarose gd dectrophoresis)
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(ladder pattern) (Whilie, 1980)  p53  bd-2

apoptosis (mast cdl) (mediators)
TNF(tumor necrosis factor)(Plaut et a., 1989; Angermuller et a.,1998)
gpoptos§(Shen and Shenk, 1995)

apoptosis

1-NP  SDrats meteplasa

apoptosis
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