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Abstract

The aim of the present study was to investigate the
effects of retinoic acid on gingival epithelial cells using
the level of an antimicrobial peptide, an innate
immunocompetent factor in human gingival epithelial cells.

The human gingival epithelial cell line Ca9-22 was

used. Ca9-22 cells were cultured until a monolayer was
formed. After adding all-trans retinoic acid (ATRA) at
predetermined concentrations, culturing was continued.
When culturing was completed, total RNA was recovered
from the cells and reverse transcription performed. LL-37
mRNA expression was determined using reverse
transcription polymerase chain reaction (RT-PCR) and real
time PCR  assays, with glyceraldehyde-3-phosphate
dehydrogenase (G3PDH) utilized as an internal control.
LL-37 expression was evaluated by ELISA.

ATRA stimulated LL-37 production and mRNA
expressions in Ca9-22 cells as well as the mRNA

expressions of retinoic acid receptor (RARa , S ) and



retinoid X receptor (RXR 8 ), ligand-inducing transcription
factors present in the nucleus, was simultaneously induced.
These findings indicate that ATRA activates the
intraoral innate immune system by promoting mRNA
expression and peptide production of LL-37, an
antimicrobial peptide, in gingival epithelial cells.
Furthermore, these effects of ATRA are induced by
acceleration of the expressions of the nuclear receptors

RAR and RXR.
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Fetal Bovine Serum (FBS, SIGMA, St.Louis, MO, USA),
Tris-EDTA buffer (TE, f1 )t #i 2, K Bk ), Dulbecco’s
modified Eagle’s medium (D-MEM, SIGMA, St.Louis, MO,
USA), PBS-Tween buffer(PBS-T, H /K« # # | 5 ),
ISOGEN-LS (futf ¥, KKk) zHVwEZ, VF /A B8
& L T all-trans-Retinoic Acid(ATRA, f1 ¥ f &, KK)%
A w iz,
2. BEMRE

MR X e b BR R BB MK Ca9-222% H W 2,



Ca9-22 T EZ 60m» 77 XF v 27 ¥+ — 1L (IWAKI,
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50mM-HEPES &4 D-MEM (2 # 2 &# L, 1uM, 2uM,
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= b — /X G3PDH # H W 7%, LL-37 & G3PDH @ 7/
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vy VPEWMTHLDHZ LIz ERL L,
4 . Enzyme Linked Immunosorbent Assay (ELISA)
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Primer sequence Reference
RT-PCR LL-37 Forward: CAGGACGACACAGCAGTCAC 22
Reverse: CAGCAGGGCAAATCTCTTGT
G3PDH Forward: TGAAGGTCGGAGTCAACGGATTT 23

Real-time PCR LL-37

G3PDH

Reverse:

Forward:

Reverse:

Forward:

Reverse:

CATGTGGGCCATGAGGTCCACCA
CATCATTGCCCAGGTCCTCAGCT
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