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The Effect of Dexamethasone on Airway Goblet Cell Hyperplasia
and Inflammation in TiO,-Treated Sprague-Dawley Rats

Gune-ll Lim, M.D., Do Jin Kim, M.D., Choon Sik Park, M.D.

Department of Internal Medicine, College of Medicine,
Soonchunhyang University, Seoul, Korea

Backgrounds : The pathophysiology of chronic airflow obstruction, such as bronchial asthma, is characterized
by mucus hypersecretion, goblet cell hyperplasia(GCH), smooth muscle hypertrophy, and inflammatory cells in-
filtration. In fatal asthma patients, one distinct findings is mucus hypersecretion due to GCH. However, the
mechanisms of GCH in these hypersecretory diseases remain still unknown. In this study, a rat model was rap-
idly induced with GCH by instillation of TiO intratracheally. We intend to confirm GCH and association of con-
comitant inflammatory cells infiltration and to observe the effect of potent antiinflammatory agent, that is
dexamethasone, on GCH with inflammatory cells.

Methods : Twenty-one 8-weeks-old male Sprague-Dawley rats were divided into three groups. Endotoxin-
free water was instilled intratracheally in group 1(control) ; TiO, was instilled in the group 2 ; and dexametha-
sone was injected intraperitoneally to group 3 before TiO instillation. After 120 hours, all rats were sacrificed,
and trachea, bronchi, and lungs were resected respectively. These tissues were made as paraffin blocks and
stained as PAS for goblet cells and Luna stain for eosinophils. We calculated the ratio of goblet cell to
respiratory epithelium and number of infiltrated eosinophils from each tissue.
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Results : (1) Fraction of goblet cells was significantly increased in group 2 than in group 1 in the trachea and
in the main bronchus. (10.19+11.33% vs 4.09+8.28%, p<0.01 and 34.09 +23.91% vs 3.61 +4.84%, p<0.01,
respectively). (2) Eosinophils were significantly increased in the airway of group 2 than that of group 1. (5.43
+3.84% vs 0.17 +0.47 in trachea and 47.71 +16.91 vs 2.71 +1.96 in main bronchi). (3) There was a positive
correlation between goblet cells and eosinophils(r=0.719, p=0.001). (4) There was significant difference in
the decrease of goblet cells after dexamethasone injection between group 2 and group 3 (p<<0.01). Also, infil
tration of eosinophils was suppressed by dexamethasone.

Conclusion : We made an animal model of TiO,-induced goblet cell hyperplasia. GCH was observed mainly in
the main bronchi with concomitant eosinophilic infiltration. Both goblet cell hyperplasia and eosinophilic infiltra-
tion were suppressed by dexamethasone. This animal model may serve as a useful tool in understanding of the

mechanism of GCH in chronic airway diseases. { Tuberculosis and Respiratory Diseases 2000, 49 : 37-48)
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Fig. 1. Protocol of study.
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Fig. 2. Main bronchus in the control group. Gob-
let cells are rarely seen on PAS stain{ X
100).

Fig. 3. Light photomicrograph of rat main bron-
chial epithelium after intrairacheal instil-
lation of TiQ, This photo was stained
with PAS to identify goblet cells{ x 400).
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Fig. 4. Light photomicrograph of main bronchus
was stained with PAS afier injection of
TiO; and dexamethasone. The number of
goblet cells was suppressed by dexameth-
asone ( x 200).
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Fig. 5. Light photomicrograph of intrapulmonary
bronchiole was stained with PAS( x100)
after intratracheal instillation of TiQ; In
bronchiole, number of goblet cells was
slightly increased.
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Table 1. Goblet cell and epithelial cell number in the trachea

Goblet cell number

Epithelial cell

Goblet cell/

(cells/mm) number(cells/mm) Epithelial cell( %)
group 1 10.88 +3.81 265.9+20.01 4.09 +8.28
group 2 27.27 £6.65 267.6 £24.84 10.19+11.33
group 3 16.04 £8.01 241.8 +46.08 6.63+11.13
*Values are mean + SEM.
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Table 2. Goblet cell and epithelial cell number in the main bronchus

Goblet cell number

Epithelial cell Goblet cell/

(cells/mm) number(cells/mm) Epithelial cell( %)
group 1 9.49+3.49 267.94+15.48 3.61+4.84
group 2 86.15+21.35 253.7 +£27.58 34.09+23.91
group 3 30.45+15.98 272.4 +35.96 11.18+10.87

* Values are mean + SEM.

3 A AEe] FRBAE AR A r=0.719
2 oule dauAE R (p=0.001)(Fig. 9).
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