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Ultra-Structures And '“C-Mannitol Transport Study
of Human Nasal Epithelial Cells Using ALI Culture Technique
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Background : The information on nasal transport and the metabolism of peptides have been obtained from
pharmacokinetic investigations in experimental animals. However, there are no transport and metabolic studies
of human nasal epithelial cells. In this study, the permeability characteristics and the metabolic properties of i
vitro human nasal cell monolayers were investigated.

Material and Methods : Normal human inferior nasal conchal tissue samples were obtained from patients un-
dergoing endoscopic nasal cavitary surgery. The specimens were cultured in a transwell using an air-liquid in-
terface (ALI) culture, and the transepithelial electrical resistance (TEER) value of the blank filter and conflu-
ent cell monolayers were measured. To determine the % leakage of mannitol, 4 mol “C-labelled mannitol was
added and the % leakage was measured every 10 minute for 1 hour.

Result : Human nasal epithelial cells in the primary culture grew to a confluent monolayer within 7 days and
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expressed microvilli. The tight junction between the cells was confirmed by transmission electron microscopy.
The TEER value of the blank filter, fifth day and seventh day reached 108.5 chm.cm? 141 ohm.cm® and 177.5
ohm.cm?, respectively. Transcellular % leakage of the C-mannitol at 10, 20, 30, 40, 50 and 60 minutes was
35.67 +:5.43, 34.42 +5.60, 32.75 +5.71, 31.76 +-4.22, 30.96 + 3.49 and 29.60 + 3.68 %, respectively.

Conclusion : The human nasal epithelial monolayer using ALI culture techniques is suitable for a transcellular

permeability study. The data suggests that human nasal epithelial cells in an ALI culture technique shows some

promise for a nasal transport and metabolism study. ( Tubercuiosis and Respiratory Diseases 2001, 50 : 205-212)

Key words : Air-liquid interface culture, nasal epithelial cell, “C-mannitol transport.
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oA barrier functione] IEAE LolEr] 93t

o Bjok 1294 ““C-mannitol-& monolayerol] 3]

Fig. 1. Phase contrast micrograph of the cul
tured nasal epithelial cells.
The full confluent cultured cells showed
typical shape of epithelial cells( % 100).
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Fig. 2. TEER values of cultured nasal epithelial
cells.
*p<0.05 compared with blank filter.
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Fig. 3. Transmission electron micrograph of cul-
tured nasal epithelial cells.
The cultured cells formed cellular sheets
exhibiting cilia(—) and tight junction
(w) (x12,000).

Table 1. % leakage of *C-mannitol on cultured
nasal epithelial cells.

Time (min) mannitol leakage(%)*
10 35.67+5.43
20 34.42 +5.60
30 32.75+5.71
40 31.76 +4.22
50 30.96 +3.49
60 29.60 +3.68

*values are mean+SD (p>0.05)
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functiono] 9J&-& ¢ < Uti(Table 1).
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