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Effect of amitriptyline hydrochloride on microbiome and anti-microbial peptides of oral

cavity

Dedy Ariwansa', Osamu Uehara?, Durga Paudel’, Kazunori Ninomiya®, Tetsuro Morikawa', Koki Yoshida', Ar-
iuntsetseg Khurelchuluun', Hiroko Miura?, Yoshihiro Abiko!

!Division of Oral Medicine and Pathology, Department of Human Biology and Pathophysiology, School of Den-
tistry, Health Sciences University of Hokkaido

“Division of Disease Control and Molecular Epidemiology, Department of Oral Growth and Development,
School of Dentistry, Health Sciences University of Hokkaido

3 Advanced Research Promotion Center, Health Sciences University of Hokkaido

*Department of Pharmacology, The Nippon Dental University School of Life Dentistry at Niigata

Introduction: Amitriptyline hydrochloride is a major tricyclic antidepressant. Apart from its antidepres-
sant activity, it has been commonly used in relieving neuropathic pain as well as chronic orofacial pain
such as burning mouth syndrome, trigeminal neuralgia and postherpetic neuralgia. Owing to its anticho-
linergic effect, dry mouth is one of the common symptoms. The oral and intestinal microflora is very im-
portant in maintaining overall systemic health. Alteration of oral flora can cause alteration in intestinal
flora. Although the effect of amitriptyline on intestinal flora have already been demonstrated, it is still un-
known how amitriptyline affects oral environment, including oral microflora and innate immunity. The
aim of the present study is to investigate the effect of amitriptyline on oral microflora. Also, the effect of
amitriptyline on the expression levels of antimicrobial peptides (AMPs), an important component of in-
nate immunity was studied.

Methods: Sprague-Dawley rats were randomly divided into amitriptyline group and control group (n=10,
each group). The amitriptyline group rats were intraperitoneally injected with Amitriptyline hydrochloride
(20 mg/kg body weight) for 2 weeks. After the treatment period, the oral microbiome was collected using oral swab
and oral microbial DNA was extracted using DNAeasy Blood and Tissue kit. The buccal mucosa was excised and
RNA was extracted using RNeasy Mini kit. 16SrRNA sequencing was performed to evaluate the oral microbiome.
Quantitative Insights into Microbial Ecology 2 was used to analyze the sequencing data. The microbiome was evalu-
ated for taxonomic abundance, alpha diversity and beta diversity. qRT-PCR was performed to evaluate the alteration in
expression of AMPs (beta defensin-1, beta defensin-2, cathelicidin and S100a7).

Results: The taxonomic analysis showed a significant alteration in bacteria such as Corynebacterium, Rothia, Ru-
minococcus, Porphyromonas, Akkermansia, Bifidobacterium, Prevotella, Lactococcus, Streptococcus,
Lactobacillus, Veillonnela, and others between the amitriptyline group and control. There was a significant
difference in beta diversity between the two groups. The qRT-PCR showed a significant difference in ex-
pression levels of AMPs mRNAbetween the amitriptyline group and control.

Conclusion: Amitriptyline alters the microflora and AMPs of oral cavity. The alteration may affect the

oral environment.
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5
Effects of Biomimetic Hydrogel System on Odontoblast-Differentiation in Vitro

(OYaxin Rao', Youjing Qiu', Bayarchimeg Altankhishig', Hsin-Yu Tsai', Chi-Hsun Tsai',
Keng—Liang Ou“?®, Takashi Saito'
'Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation,
School of Dentistry, Health Sciences University of Hokkaido
?Department of Dentistry, Taipei Medical University-Shuang Ho Hospital, New Taipei
City 235, Taiwan
®3D Global Biotech Inc., New Taipei City 221, Taiwan

Aim: To evaluate the in vitro effect of the Pluronic F127 with modified tripeptide
Gly-Arg—Gly—Asp (GRGD) copolymer (hereafter defined as 3BE) hydrogel in its prolif-
eration, differentiation, and mineralization of rat odontoblast—like cells.
Methodology: Rat odontoblast-like cell line, MDPC-23 was cultured in Dulbecco’ s
modified Eagle’ s medium (DMEM) supplemented with 5% fetal bovine serum. 3BE was
diluted by DMEM to yield final concentrations (500 g/ml, 1000y g/mL). Addition of
dH:0 served as a control. Cell viability was determined using the CCK-8 assay. Real-
time RT-PCR was used to quantify the mRNA expression of odontogenic markers. Miner—
alization inducing capacity was evaluated by alkaline phosphatase (ALP) activity and
cetylpyridinium chloride (CPC) quantification. Statistical analyses were performed
using one-way ANOVA and post hoc Tukey’ s HSD test and Student T test, with the
significance level at 5%.

Results: Cell viability was no significantly change in the 500 u g/mL 3BE hydrogel
group, compared to the control group (P > 0.05). Higher concentrations (1000 ; g/mL)
of the 3BE hydrogel decreased the viable (P < 0.05). mRNA expression of odontogenic
genes, representing the potential of 3BE hydrogel in 3D cell culture applications.
The 3BE hydrogel augmented the expression of odontogenic genes (P < 0.05). The
calcific deposition of MDPC-23 cells was accelerated by the addition of 500 u g/ml 3BE
(P <0.05). ALP activity was significantly greater in the 3BE (500 x g/mL, 1000y g/mL),
than that in the control group (P < 0.05).

Conclusions: The novel 3D cell culture system, 3BE showed low cytotoxicity and ac—
celerated the proliferation, mineralization, and differentiation of odontoblast—like
cells under appropriate concentrations. Our findings suggest that the utilization of
3D hydrogel system enables better understanding of odontoblast behavior, and 3BE is
effective inducer of dentin/pulp complex regeneration in novel vital pulp therapy.
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