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Re?ulatory mechanisms of Ca2+ signalin% and expression of drug-induced gingival
enlargement-related genes in gingival fibroblasts
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Drug-induced gingival enlargement caused by the anticonvulsant drug
phenytoin occurs in about 50% of patients taking phenytoin, but the details are unclear.
Comprehensive genetic analysis of HGF gene expression changes induced by PHT revealed an increase
in the expression of several collagens and a decrease in the expression of enzymes involved in
collagen degradation. In addition, the expression of several genes involved in cell proliferation
was decreased. These results suggest that PHT-induced gingival enlargement may not be caused by
gingival fibroblast proliferation but by an imbalance in collagen biosynthesis.Furthermore, the
results of elevated expression of inflammatory cytokines and prostaglandins suggest that PHT-

indgced gingival enlargement is associated with oral inflammation, leading to exacerbation of the
condition.

Ca2+



enlargement DIGE

PHT
C a2+
PHT  HGF ca*
C a2+
C a2+
PHT  ATP
DIGE
NGS
DIGE
HGF
DIGE
PHT
C a.2+
C a.2+
PHT Ca*
C a2+
DIGE
DIGE
ATP
HGF
HGF

PHT
50%
HGF
Fura-2
Na*/Ca?
PHT
PHT
HGF
PHT
C a.2+
MMPs  TIMPs
Ca* PHT
PHT
Ca2+
PHT
C a2+
C a.2+
NGS
PHT
RNA

RT-PCR

C a2+

C a.2+

DIGE
DIGE

Drug-induced gingival
[Ca*];

ATP Ca*

DIGE PHT

DIGE

DIGE
Ca2+

DIGE

C a2+
Ca2+

HGF

DIGE

NGS
PHT
DIGE
DIGE

24

PCR



NGS

(1) PHT DIGE

Collagen type 21a 1 Matrix metal lopeptidase 28

MCM10 MKI67 PIK3CG
Prostaglandin D2 synthase

DIGE HGF

2)
ATP
E2 PGE2

PGE2 EP

PGE1~4 4
PGE2

ATP
HGF EP1
1 3
EP1

PHT
GPCR
PHT

GPCR

SARS-CoV-2

SARS-CoV-2

GO upDEG
extracellular malrix organization
extracellular structure organization
carboxylic acid transport{
arganic acid Iransport
regulation of lipid metabolic process

divalent inorganic cation transport

regulation of cell morphogenesis |
sensory organ merphogenesis @
ossification @

positive regulation of cyloking production| @

0.060 0.065 0.070 0.075

GeneRatio

0.080

Gene Ontology

2

e o H

PHT HGF
(fold-change)
EGF like domain multiple 6
MMP12
1L16
DIGE
QY
¢ 2
Ca2+
PGE2
G GPCR
Ca* EP1
EP2/EP4 IL-6 MMP-
HGF EP1
Ca2+
HGF PGE2
Ca2+
HGF  Ca*
PHT
3  SARS-CoV-2
IL-6
PHT DIGE
©
° . :
- 1:PHT
. 20
@



GO downDEG
organelle fission{
nuclear division
chromosame segregation
mitotic nuclear division
nuclear chromosome segregation -
sister chromatid segregation+ [ ]
mitotic sister chromatid segregation- [ ]
regulation of cell cycle phase transition- L]
regulation of mitotic cell cycle phase transition- L]

DNA replication ®

0.150

0.175

0300

‘GeneRatio

Pathway upDEG

Network map of SARS.-CoV-2 signaling patway-
Nuclear recepiors meta-paihway

PI3K-AK signaling pathway

Malignant pleural mesothelioma {

Adipogenesis {

Oraxin recoptor pathway

Gircadian rhythm genes:

Spinal cord injury { ®

Sudden infant death syndrome (SIDS) susceptibility pathways | @

Focal adhesion{ ®

0050

0055

0060 0065
GeneRalio

0325

0670

0.075

p.adjust
5233425048

2527804018
5085667618
783501018
1031138047

Count
* @

padjust
0z
03
o4
0s
08
o7

2:PHT
Gene Ontology

3:PHT
Pathway



2 2 0 2

Minowa Erika Kurashige Yoshihito Islam Syed Taufiqul Yoshida Koki Sakakibara Sayaka Okada 54

Yunosuke Fujita Yusuke Bolortsetseg Dembereldorj Murai Yuji Abiko Yoshihiro Saitoh Masato

Increased integrity of cell-cell junctions accompanied by increased expression of claudin 4 in 2021

keratinocytes stimulated with vitamin D3

Medical Molecular Morphology 346 355
DOl

10.1007/s00795-021-00299-1

Islam Syed Taufiqul Kurashige Yoshihito Minowa Erika Yoshida Koki Paudel Durga Uehara 12

Osamu Okada Yunosuke Bolortsetseg Dembereldorj Sakakibara Sayaka Abiko Yoshihiro Saitoh

Masato

Analysis of the cells isolated from epithelial cell rests of Malassez through single-cell 2022

limiting dilution

Scientific Reports

DOl
10.1038/s41598-021-04091-0

2 0 0
Ca2+ Ca2+
63
2021
Ca2+
60

2022







