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The Stromal Cell-derived Factor-1 Expression Protected in Periodontal Tissues

Damage during Occlusal Traumatism

Kazuko T Goto", Hiroshi Kajiya®®, Takashi Tsutsumi”, Munchisa Maeshiba®, Takashi Tsuzuki”,
Kimiko Ohgi”, Minoru Kawaguchi®, Jun Ohno” and Koji Okabe”

" Department of Dental Hygiene, Fukuoka College of Health Sciences, Fukuoka, Japan

¥ Department of Physiological Science and Molecular Biology, Fukuoka Dental College, Fukuoka, Japan
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Y Department of Oral Rehabilitation, Fukuoka Dental College, Fukuoka, Japan

¥ Department of Odontology, Fukuoka Dental College, Fukuoka, Japan
(Accepted for publication, December 3, 2020)

Abstract: Mechanical stress (MS) during hyperocclusion results in elimination of the alveolar hard line. enhancement of
bone resorption, and shedding of a tooth, resulting in trauma of occlusion. Several studies have indicated that MS induces
cytokine and chemokine expression during alveolar bone absorption in periodontitis and orthodontic treatment. However, it
remains unknown regarding the effect of hyperocclusal MS on maintenance of alveolar bone metabolism. Using i» vivo and
in vitro hyperocclusion models, we investigated the effect of MS on relationships between the expression of stress-depend-
ent and osteoblastogenesis-associated chemokines. In the in vitro model with 6-weeks old mice, MS upregulated the expres-
sion of stromal cell-derived factor-1 (SDF-1) in periodontal tissues, a self-renewal chemokine in bone marrow stem cell day
4 after MS. In contrast, in the in vivo model with 30-weeks old mice, SDF-1 expression was significantly upregulated at day
1 after MS in periodontal tissues. MS induced the expression of SDF-1 in the PDL root branch and of the SDF-1 receptor
CXCR#4 in the dental pulp and bone marrow on day 4 in an in vivo mice model. MS upregulated the expression of SDF-1 in
PDL cells. SDF-1 binds to CXCR4, resulting in MS-resistant alveolar bone protection during occlusal traumatism.

Key words: Alveolar bone, Occlusal traumatism, Periodontal tissues, SDF-1

Introduction

Early contact and lateral rolling of abutment teeth in partial dentures
exert intermittent mechanical stress (iMS) on the periodontal tissue. MS
with regular occlusions suppresses tooth movement, and excessive MS
is associated with disappearance of alveolar bone wiring and expansion
of the periodontal ligament (PDL). Further, MS reportedly caused dam-
age to periodontal tissue, including bone resorption and loss of teeth.
thereby causing occlusal trauma'™. The regulatory role of MS in the
process of alveolar bone remodeling has been considered crucial™ ™.

Chemokines are basic, heparinous, 92-99-amino-acid-long cy-
tokines; they have a low-molecular weight of approximately 8-14 kDa.
Approximately 50 types of N-terminal cysteine residual sequences re-
sponsible for intramolecular disulfide bonds have been identified.
Chemokines are divided into the following four main subfamilies: C,
CC. CXC. and CX3C™. Chemokines play functional roles in the migra-
tion and infiltration of leukocytes into tissues in inflammatory and im-
mune reactions as well as in the maintenance of ecological homeostasis
and pathology. Stromal cell-derived factor-1 (SDF-1) is a chemokine for
the imperative maintenance of hematopoietic stem cells in the bone
marrow. and is reportedly involved in the movement of teeth by ortho-
dontic forces and in the migration of blood stem cells. SDF-1 bind into
its chemokine receptor CXCR4. This ligand-receptor complex plays im-

Correspondence to: Dr. Kazuko T Goto, Department of Dental Hygiene,
Fukuoka College of Health Sciences, Fukuoka, 8140193, Japan; Tel: +81-92-
801-0411 ex4153; Fax: +81-92-801-4473; E-mail: kazuko(@college. fdcnet.ac. jp
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portant roles in the development, leukocyte migration, and metastasis
processes. SDF-1 reportedly promoted new bone formation upon topical
administration in a rat skull defect model. It has also been recently re-
ported that SDF-1 and bone morphogenetic protein-2 (BMP-2) induce
bone formation”.

Here, we postulated that hyperocclusion MS induces the production
of protective chemokines, including SDF-1, to maintain alveolar bone
density and quality during occlusal trauma. Using in vivo and in vitro
hyperocclusion models, we examined the effects of iMS on the rele-
vance between chemokine expression in PDL and the maintenance of
the bone marrow.

Materials and Methods
The protocol was reviewed and confirmed by the Research Ethics
Committee (Approval No. 116). All animal experiments and follow the
necessary procedures the guidelines established by the Animal Care
Committee.

Cell Culture

Mouse PDL cells isolated from healthy mouse incisors and molars,
as described previously'”, To avoid contamination by the gingivae and
dental pulp, only the middle of each root was used. The cells were culti-
vated in a silicon-rubber chamber in o-minimum essential medium con-
taining 10% fetal bovine serum at 37°C in a humidified atmosphere with
5% CO,.
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A 3-year Survey on Jaw Deformity Treatment of Kyushu Region
in Fukuoka Jaw Deformity Study Group
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Izumi YOSHIOKA?, Skt KONDO®, TETsURo IKEBE?,

SEIG0 OHBA®, Masaxk1 ITO', ETsuro NOZOE'™
and TosHIHIRO KIKUTAY

Japan and to consider the differences among surgical
facilities and the discussion topics for treating jaw
Abstract B : 5 ; :
deformity in the region. A questionnaire survey of jaw
The aims of this study were to investigate the current deformity treatment between April 2014 and March 2017

treatment of jaw deformity in the Kyushu region in was carried out and 19 surgical facilities were enrolled
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Consistency assessment of practical training contents in on-site
and on-campus clinical practice training :
Assurance of consistency of study contents between the two
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“ Fukuoka Dental College Hospital
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Abstract ! In addition to the conventional on-campus clinical training at Fukuoka Dental College Hospital and
Fukuoka Dental College Center for Oral Diseases, on-site clinical training at dental clinics (40 facilities) has
been provided since FY 2019 (August to December)for dental hygiene students (3-vear course) studying at
junior colleges in Fukuoka Prefecture. To examine the consistency between on-campus and on-site training
contents, the contents of training were divided into “assistance” and “observation,” each of which was classi-
fied into nine categories (patient support, medical assistance, conservation repair {reatment, endodontic treat-
ment. periodontal treatment, dental prosthodontic treatment, oral surgery treatment, orthodontics treatment,
dental prophylaxis and dental health guidance) and a comparison of each category was conducted.

As a result, the value of (number of cases/hours) was higher in on-site training than in on-campus train-
ing. Of the 18 categories of training contents, on-site training showed a significantly higher value in 10 catego-
ries. On the other hand, on-campus training showed higher values for the highly specialized training catego-
ries (oral surgery treatment and orthodontics treatment).

The results of this study suggest that consistency was maintained between on-site and on-campus clinical
training, as ne maldistribution was observed in terms of training contents.
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A Survey on General and Esthetic Dental Consultations
KUROKI Madoka'', AOKI Hisac” and SHOYAMA Shigeko!!

Y Graduate School of Human and Environmental Sciences, Fukuoka Women's University
“ Department of Dental Hygiene, Fuluoka College of Health Seiences
" Fundamental Health Nursing, Division of Basic Medical Science and Fundamental Nursing,
Fukuoka Nursing College
(Accepted August 5, 2021)

Purpose @ To achieve health and beauty around the mouth and improve oral health, actual dental consultation
and esthetic dental treatment were examined from functional and esthetic aspects in general adults.

Methods @ The subjects were 206 men and women (aged 20 to 69 vears old) among general adults, and a web-
based survey was conducted.

Results @ More than 80% of males and females responded that they had consulted a dentist for functional
symptoms. The rates of routine consultations and esthetic treatment were significantly higher in females than in
males. Females had more interest and experience in esthetic dental treatment than males, with lower satisfaction
levels of health and beauty around the mouth. Of note, they were dissatisfied with vellow {ront tecth. White teeth
attracted many positive responses, such as “clean” and “clean/beautiful” Some respondents said that excessive
whiteness would give an unnatural impression. The experience of esthetic dental treatment was positively corre-
lated with routine dental consultations, suggesting its relationship with oral health management. The relationship
between interest and experience in esthetic dental treatment suggests that males did not seck dental treatment
even if they had an interest in esthetic dental treatment. and did not recognize the effects of esthetic dental treat-
ment on the health and beauty of the mouth.

Conclusion : Thus, to alleviate tooth and oral symptoms that impair the quality of daily life and improve oral
health and quality of life through the health and beauty ol the mouth, further educational activities should be pro-

vided to raise awareness of prevention, and the importance of routine dental consultations should be recognized.

~% 45

F—17— I toral health (LIFEERUE), actual dental consultation (HFFZIZOUIE), esthetic dental treatment (85 X T
#6), white teeth (1w #H), routine consultations (i IWZ3%)
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