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The Histologic Findings and the Expression of Laminin in the Mucosa of the Rat Trachea During
Healing Process after Exposure to Sulfur Dioxide Gas

Hyung-Seok Lee, MD, Kyung Tae, MD, Seok-Hyun Cho, MD,
Jang-Hee Han, MD, Jin-Suck Jeong, MD.
Department of Otolaryngology, Coliege of Medicine, Hanyang University, Seoul, Korea

Background and Objectives : Sulfur dioxide gas is one of the major airborne pollutants noxious to human in
industrialized countries. The most vulnerable areas in the human respiratory system were the trachea and main
bronchi and a gradient of decreasing damage was observed in the peripheral tracheobronchial tree. Induced
functional alteration was increased mucosal permeability, and morphological changes were epithelial sloughing,
intracellular edema, mitochondrial swelling, widened intercellular spaces, and ciliary cytoplamic extrusions.

The laminins are a family of extracellular matrix glycoproteins localized in the basement membrane. Their
primary role is cell-matrix attachment, but many additional biologic activities, including promoting cell growth
and migration, tumor growth and metastasis, wound repair, and graft survival, have been demonstrated.
Materials and Methods : Histologic changes and expression of laminin in tracheal mucosa sacrificed at 1
day, 2 day, 3 day, 1 week, 2 weeks, and 3 weeks after continued SO2 exposure of 250 ppm for 30 minutes a
day(to 7week) were studied in rats.

In this study, mild immune reaction for laminin was noted at the apical cytoplasm of epithelial cells and
basement membrane one day after a 7 week SO» exposure. The cilia and nucleoi of epithelial cells were normal
and no immune reaction was noted in Goblet cells. The lamina propria of the tracheal tissue was infiltrated by
monocytes and lymphocytes. Results : At 24 hours after exposure, all tracheal cells except Goblet cells revealed
a mild immune reaction for laminin. No immune reactions were noted in the basement membrane. At 72 hours
after exposure, mild or moderate immune reactions for laminin was seen in the tracheal cell cytoplasm.
Irregular faint immune reaction for laminin was noted in the basement membrane. At 1 week after exposure,
strong immune reaction for laminin was detected over all tracheal cells, and the basement membrane was seen
clearly. At 2~3 weeks after exposure, strong immune reaction for laminin was seen in all tracheal epithelial
cells except Goblet cells and a mild immune reaction was partly revealed in the basement membrane.
Conclusion : Our study suggests that SO, produces histologic damage on the tracheal mucosa. Longer
duration after exposure of SO, makes more progressive healing on the tracheal mucosa and increased
immunoreactivity for laminin.
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Flg l A m(crophotograph of rat trachea! mMUCOSa expressing
laminin at one day after 7 weeks SO2 exposures. Mid
immune reaction for laminin are seen apical cytoplasm of
epithefial cefls and basement membrane(lmmune  reaction,
stain, X400)

Fig 2. A mscrophotograph of rat tracheal mucosa expressing
laminin at 48 hows after 7 weeks S02 exposures. Al
tracheal cells except Goblet cells revealed the mild immune
reaction for laminin, but no immune reaction on the
basement membrane. (Immune reaction, stain, X400)

Fig 3. A microphotograph of rat tracheal mucosa expressing
larninin at 72 hours after 7 weeks SO2 exposwesMid or
moderate immune reactions for faminin are seen in tracheal
cel cytoplasm. Irregular faint immune reaction for Jaminin on
the basement membrane. {immune reaction, stain, X400)

PG (+ )0l vhepen dulo HR(clia) 9 3,
ol A E(Goblet eell)ollt= ¥hgo] Atk 39, N1@
I+5(lamina propria) & @79} Y=
&5 Atk Fig 1). S0: &2 % & LA 2
GofAe WM EE Aog dREY 71344
RolA laminin®] AYNESo] BE A ¥4 124
okt ¥hE(+)o] BEENUD, 71AZNA laminin ¥t
& AY T&é}ﬂﬂ L4TH Fig. 2).

SO 22 F9 F 124k 283 84 718xd
< ZgAEg %‘%ﬂ?i@ﬂ] oAt e dX
AZodle %Y laminin #+go] FFHARR, 71A
TefA] whgo) Falska EsAvkFig 3). 50, 2
9 F 1FY AT ABYdd 49

.&2

Fig 4. A microphotograph of tracheal mucosa expressing
laminin at 3 week after 7 weeks SO0Z exposures. Strong
imrmune reaction for laminin are detected over all tracheal
cells, and basement membrane are seen clearty. {Immune
reaction, stain, X400)
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Fig 5, 6. A mxcrophoiograph of tracheal mucosa expressing faminin at 2 weeks and 3 weeks after 7 weeks 802 eXposures,
Strong immune reaction for laminin are seen on the cefls of tracheal epithelial cefls except Goblet cells and the mid laminin
immune reactions are partly revealed in the basement membranes(immune reaction, stain, X400)
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