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A brief introduction of dental education in mainland China

Jia TANG, Takashi SAITO

Division of Clinical Cariology and Endodontology. School of Dentistry, Health Sciences University of Hokkaido

Abstract

China is one of the most populous countries in the
world, with a population exceeding 1.3 billion. An un-
derstanding of its current dental education status is
therefore of interest. This paper shares some of the ba-
sic information of dental education in mainland China,
including the entrance examination, financial source,
admission requirements, tuition fees, curriculum, and
dental license system. A five-year undergraduate educa-
tion leads to the Bachelor of Dental Surgery (BDS) de-
gree. The dental school students in China must then
pass the nationwide licensure examination before they
could practice dentistry. The disparities of geographical
distribution of dentists remain a major concern. More-

over, the overall number of dentists is not sufficient to

cover such a huge population from the perspective of a
standard dentist to population ratio set by Fédération
Dentaire International (FDI). Majority of the Chinese
people suffered from a number of dental diseases such
as caries, periodontal diseases to different extent, how-
ever, some of them rarely seek professional dental care
due to the traditional concept that dental diseases are
not life-threatening. Therefore, the dentists in China are
facing the daunting task of improving people’s oral
health care awareness and promoting the oral health
care knowledge, nevertheless, the comparatively under-
developed Chinese dental market are poised for growth
and leaves open unlimited possibilities for Chinese den-

tists as well as dental companies in the near future.

Key words : Mainland China, Dental education, Curriculum, Dental license

1 : Introduction

Previously, three national scale oral health surveys of
mainland China were conducted in 1982, 1995, 2005 respec-
tively : the fourth round of this investigation is about to initi-
ate in the beginning of 2015 with completion of the data
analysis around 2016. According to the latest investigation
in 2005, the prevalence of caries in Chinese population (35
yrs-44 yrs) was 88.1% (Qi XQ, 2008) : later, Zhang and col-
leagues reported the occurrence rate (18 yrs- 44 yrs, 45 yrs-
64 yrs, over 65 yrs) of calculus, and shallow periodontal
pocket to be 62%, 24% (Zhang Q et al., 2014), indicating an
overall lack of oral health care awareness among the public.
Since attitude is a vital predictor for oral health care

(Jiirgensen N et al., 2011), those data suggested that the ma-

jority of the Chinese people still do not put a priority on the
health maintenance of their teeth. Though the dental dis-
eases, such as caries, are not always life-threatening, it is be-
coming increasingly clear that sound oral health is an inte-
gral part of the overall health of human body. Therefore,
Chinese dentists are facing the arduous task of dental care
knowledge dissemination and preventive dentistry practice
(Zhu L et al., 2005). In 1989, the national Love-Teeth-Day
(LTD) campaign was initiated by the Ministry of Health on
every September 20 in an effort to enhance public awareness
about oral health care and to further encourage the imple-
mentation of community-based oral health education (Zhu L
et al., 2005).

With the advent of the landmark book “The Surgeon Den-

tist” by a French surgeon, Pierre Fauchard, back in 1723,



modern dentistry has experienced nearly three-hundred years
of development and evolution. Later in 1840, the first dental
school in the world was founded by Horace Hayden and
Chapin Harris in Baltimore, namely, the Baltimore College
of Dental Surgery. This dental school was merged with the
University of Maryland in 1923. Since then, many dental
schools have successively been established in other coun-
tries.

Today, the idea of internationalization is deeply rooted in
this prosperous field, with hundreds of academic and clinical
conferences being held every year, witnessing numerous
dentists and dental researchers from different countries ex-
changing concepts and sharing achievements. Furthermore,
knowledge of dental education required for licensure and
secular trends in professional development in each country is
helpful in promoting international communications, since the
world is developing toward a highly interconnected one in
terms of medical care. There are some studies addressing the
issues in industrialized countries, particularly in Japan, and
USA. However, less information is available on dental edu-
cation system studies in mainland China. Here, we attempt
to briefly review the history of Chinese dentistry and the
current dental education system in mainland China, hoping

to provide some basic information for readers.

2 : Dental school history in China

In the ancient Tang dynasty, a four-year program in the
specialty of dentistry was established by the Imperial Medi-
cal Academy and marked the earliest formal institution of
Chinese traditional dental education (Yang J et al., 2014).
Before the founding of the People’s Republic of China in
1949, there were few dental schools, most of which were
private and run by foreign missionaries. In 1907, the first
dental clinic was established in Chengdu by Dr. Ashely
Woodward Lindsay (1884-1968), a medical missionary
graduated from Royal College of Dental Surgeons, Canada
(Wu ZY et al., 2010). Subsequently, the first modern dental
school in China was founded based on this dental clinic and
integrated with the West China Union University in 1917.
This dental school is the predecessor of the current West
China College of Stomatology, Sichuan University.

The second dental school in mainland China was the
Aurora University Dental School in Shanghai, which goes
back to 1932 and was established by French missionaries
(Wu ZY et al., 2010). After decades of transformation, this

(2)
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dental school has become the current College of Stomatol-
ogy, Shanghai Jiao Tong University. Nowadays, the two
dental schools, in combination with another three (School of
Stomatology in Peking University, the Fourth Military Medi-
cal University, and Wuhan University), represent the five

most famous dental schools in mainland China.

3 : Current status of number and distribution of
dentists

The number of dentists in mainland China has increased
rapidly along with the increased number of dental schools
since the early 1990s. According to FDI data in 1990, the
number of dentists was 11,044. The ratio of dentists to the
total population was about 1 : 100,000 ; currently, there are
over 119,000 dentists in mainland China, yielding an aver-
age ratio of 8.5 dentists for 100,000 people, according to a
recent report from Xinhua news agency in 2012. The ratio
of that in Japan was 69.7 (dentists) : 100,000 (population) in
2000 (Okawa Y et al. 2011). In case of the number of den-
tists, there is still a long way to go to achieve the standard
set by FDI, which proposes the ideal dentist to patient ratio
to be at around 50 : 100,000. Further, the geographical dis-
tribution of dentists is quite uneven ; the actual dentist to
population ratio ranges from 0.9 : 100,000 to 5.6 : 100,000,
with 40%-50% of the dentists concentrating in wealthier re-
gions (i). An investigation carried out by Gu and coworkers
revealed that the dentist to population ratio was 19.2 :
100,000 in Shanghai (Gu Q et al., 2012), significantly ex-
ceeding the national level and ratio of many other cities. Mi-
gration of dentists to more affluent areas is now becoming a
major concern, as it may lead to shortage of dentists in the
rural areas. Meanwhile, the affordability of oral care for the
less wealthy in large cities also poses a problem, especially
when it comes to the treatments that are excluded from in-
surance coverage (for further information, refer to chapter
6).

4 : Dental education system in China

4.1 : Funding source of dental school

Generally speaking, the universities in China are classified
into five types : 1) national (directly administered by Minis-
try of Education) universities ; 2) national (administered by
other ministries) universities : 3) national key universities
(highly regarded and getting higher amounts of funding, see

table caption for explanation of project 211 and project
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985) ; 4) provincial universities (administered by provinces) ;
5) municipal universities (administered by municipalities) ;
6) private (privately owned and funded) universities. There
are over 50 dental schools in mainland China (Table 1), all
of which are publicly funded and belong to national univer-
sities, provincial universities or municipality universities. In
contrast, the funding source of dental schools in Japan is di-
versified. In addition to one public dental school (Kyushu
dental college) and 11 national dental schools, there are an-
other 17 private dental schools (partially supported by gov-
ernment).

4.2 : Degree classification

Three types of degree are currently offered in dental
schools :

| : Bachelor of Dental Surgery (BDS) degree. This five-year
BDS degree is similar to that of the six-year Doctor of Den-
tal Surgery (DDS) degree in Japan.

2 : Master of Dental Surgery (MDS) degree. BDS degree
holders are qualified to apply for this two-year MDS degree
program. Admission into this program is determined by the
scores in the National Examination for Entrance into Post-
Graduate School (held every January), which includes sub-

jects of English, Politics, and Dental Sciences. The tests of

English and Politics are compulsory and designed by the
Examination Center affiliated to Ministry of Education ; full
points are 100 for each. The tests for dental sciences (full
points are 300) are designed by the individual dental school,
incorporating anatomy, histology, pathology, materials sci-
ence, endodontology, periodontology. prosthodontics and or-
thodontics. The total score for this three parts test is 500 :
usually the minimum score for admission is set at around
340~ (60~ for Politics, 55~ for English, 180~ for Dental
Sciences). Those who pass the exam should prepare for the
interview held by each dental school ; the final decision is
given based on his/her exam scores and performance in the
interview.
3 : Doctor of Philosophy (PhD) degree. MDS degree holders
are qualified to apply for this three-year PhD program. The
examination (held every March or October/November for
entrance into graduate school) is organized by each dental
school instead of by the Ministry of Education. Subjects of
tests consist of English and Dental Sciences.

It is worth noting that some dental schools offer the seven
-year consecutive master program and eight-year consecutive
PhD program, meaning no examination is required as above-

mentioned. The admission process is the same as that of the

Table 1 : Distribution of dental schools in mainland China. *211 refers to the Project 211, which
is the abbreviation of the 21" century and 100 (approximate number of participating universities),
was initiated by Ministry of Education in 1995, with the purpose of improving the research level
of Chinese universities (total 118) and cultivating strategies for socio-economic development. 985

is a project that was first declared by former president Zemin Jiang at the 100" anniversary of
Peking University on May 4, 1998, with the intent to promote the development and academic
reputation of Chinese universities (total 39) in the 21" century.

Municipalities
Beijing
Shanghai

Tianjin

Universities/colleges with dental schools

Capital Medical University ; Peking University (211/985%)
Shanghai Jiao Tong University (211/985) : Tongji University (211/985)

Tianjin Medical University (211); Nankai University (211/985)

Chongging Medical University ; Third Military Medical University of Chinese

Chongging

People’s Liberation Army (PLA)

Autonomous

Universities/colleges with dental schools

regions
: Guangxi Medical University ; Guilin Medical College ;
Guangxi . . . - N
Guangxi University of Chinese Medicine
Xinjiang Xinjiang Medical University ; Shihezi University
Ningxia Ningxia Medical University

Inner Mongolia

Tibet

Baotou Medical University

None
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Provinces Universities/colleges with dental schools
Binslon Sun Yat-Sen University (211/985) : Guangzhou Medical University : Guangdong
glong Medical College ; Jinan University(211) ; Southern Medical University
Hubei Wuhan University(211/985) ; Huazhong University of Science and Technology

(211/985) ; Hubei University of Medicine ; Xianning Medical College

Harbin Medical University ; Jiamusi University ; Mudanjiang Medical University ;

Heilongjiang

Qigihar Medical University

Anhui Anhui Medical University ; Wannan Medical College ; Bengbu Medical College
Gansu Lanzhou University (211/985) ; Northwest University for Nationalities
Guizhou Guiyang Medical University ; Zunyi Medical University
Henan Zhengzhou University (211) ; Xinxiang Medical University
Hebei Hebei Medical University
Fujian Fujian Medical University
Hainan Hainan Medical University
Qinghai Qinghai University
Provinces Universities/colleges with dental schools
Shandon Shandong University (211/985) ; Qingdao University ; Binzhou Medical College ;
& Jining Medical University ; Taishan Medical University ; Weifang Medical College
Lisoiiin China Medical University : Dalian Medical University ; Dalian University :
A0
HOnRE Liaoning Medical University : Shengyang Medical University
Frs Nanjing University (211/985) ; Nanjing Medical University ; Nantong University ;
B Xuzhou Medical College
Hunan Central South University (211/985) ; University of South China ; Changsha Medical University
Sichuan Sichuan University (211/985) ; Luzhou Medical College ; North Sichuan Medical University
Shaanxi Fourth Military Medical University of PLA (211) ; Xi'an Jiaotong University (211/985)
Zhejiang Zhejiang University (211/985) : Wenzhou Medical University
Shanxi Shanxi Medical University : Changzhi Medical College
Jiangxi Nanchang University (211) ; Jinggangshan University
Jilin Jilin University (211/985) : Yanbian University (211)
Yunnan Kunming Medical University

five-year BDS program. The students are enrolled upon their
high school graduation ; the admission is based on their aca-
demic scores in the National College Entrance Examination
(NCEE) (the admission scores are higher than that of BDS
degree program), and run parallel with the recruiting of BDS
students (For details, please see section 4.3 Admission Re-
quirement.) ; after five years of study in schools, those stu-
dents go directly for the next two or three years of research
training without any need of extra examinations. However,

there is a minimum requirement in the academic perform-

ance of each year, those who fail to achieve that standard
are required to take the exams again, and if they fail again
in the makeup exams, they drop out as a seven-year master
or eight-year PhD candidates and are rearranged to the same
grade five-year BDS class.
4.3 : Admission requirement

In Western countries such as the US and Canada, it is re-
quired that the applicants for dental schools should have a
bachelor’s degree with pre-dental courses from an accredited

college. However, in Japan and China, dental school stu-
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dents are recruited directly from senior high schools (Sun H
et al., 2012). All dental schools in mainland China require
applicants to take a NCEE which is held every June. The
number of high school students who take part in the NCEE
reached its peak in 2008 (10,050,000 students) (ii) and de-
creased annually thereafter : however, the number still re-
mains high (about 9,000,000) as compared to that of the
other countries including Japan. Although the absolute num-
ber is high, the student to population ratio is similar between
China (0.69 % in 2014) (iii) and Japan (0.44 % in 2015)
(iv). Each major area in each university usually sets a fixed
admission quota for each province. The number of students
recruited in a dental school per year is approximately 30-60
(Fu Y et al., 2006), which indicates that the quota of one
dental school for each province is only one to two per year.
In this regard, the entrance into a dental school is quite com-
petitive.

The NCEE covers a broad range of subjects including
mathematics, English, Chinese, physics, chemistry, biology

and sociology (specifically, history, geography and politics).

Dental schools make admission decisions based predomi-
nantly on the results of exams. The minimal admission score
varied among dental schools and depends on a number of
factors, such as source of financial support (local or central
government), the location (metropolitan, middle-sized cities,
or small cities), types (dental school in medical college or
comprehensive university), academic reputation at home and
abroad, and the history.
4.4 : Tuition fee

The tuition fee is much cheaper in mainland China as
compared to that of Japan. In Japan, the tuition fee of dental
school varies and is higher than that of mainland China. In
national and private dental schools, the tuition fee is 500,000
-600,000 JPY per year and 4.,000,000-6,000,000 JPY per
year respectively. In mainland China, the tuition of a 5-year
dental school bachelor program
RMB (about 120,000 JPY by the current exchange rate) per
year based on personal experience of the author in Tongji
University (TJU) from 2004 to 2009. In Japan, the students

is approximately 6,000

are required to purchase the training instruments and text-

Table 2 : Curriculum of School of Stomatology in Tongji University (From 2004 to 2009). Dental courses are underlined and in bold.
Medical courses are in italic. Note : Prefix S means this course is selective, which varies between students, and it is required that the
student obtained a certain amount of credits of selective courses (13 credits for selective liberal arts courses ; 3 credits for selective
medicine courses). Number in the parenthesis means the credit for each course ; dental courses percentage in each semester is given

in parenthesis.

The first semester
(Sep-Jan)

The second semester
(Mar-June)

The first academic year
(Dental courses credits percentage
in the first and second semester :

3% ; 0%)

English (4.0), Mathematics (3.0), Medical Physics (4.0),
General Chemistry (5.0), Cell Biology (2.5), Fundamen-
tals of Computer Science (2.5), Database Technology
and Applications (2.5), Introduction of Stomatology

uI'“EuIIcgc Students” Psychology (1.5), S-Religion and
Culture (1.5)

English (4.0), Mathematics (3.0), Organic Chemistry
(4.0), Svstematic Anatomy (3.0), Histology and Embry-
ology (3.0), Computer of Programming Language VB
(2.5), Sports (1.0), Moral Philosophy (1.5), Military
Training (2.0). S-Public Relationship (1.5). S-Bioethics
(1.5)

The second academic year
{Dental courses credits percentage
in the first and second semester :

0% ; 0%)

Intermediate Oral English (3.0), Biochemistry and Mo-
lecular Biology (4.5), Physiology (3.0), Multimedia
Technology and Applications (2.5), Health Service
Management (1.3), Experimental Physiology (1.0), To-
pology (1.5), Sports (1.0), S-Introduction of Refrigerat-
ing Engineering (2.0), S-Appreciation of Chinese Tra-
ditional Music (1.5), S-Appreciation of Selected Works
from TV/Movies (1.5)

English Audios, Videos and Speaking (3.0), Pathology
(3.0), Medical Inmunology (2.5), Fundamentals of Law
(1.5), Medical Social Service (2.0), Medical Microbiol-
ogy (2.5), Medical Genetics (2.0), Sports (1.0), Volun-
teer Service in Library (1.0), S-History of Western Cul-
ture (2.0)

The third academic year

Oral Pathology (2.0), Oral A y (2.0), Oral His-

Fndad

logy (including Oral Medicine) (3.0),
Prosthodontics-1 ( 3.0 ), Oral and Maxillofacial

tology and Embryology (1.5), Oral Physiology (1.0},

Surgery-1 (2.5), Dental Materials (1.5), Dentofacial

(Dental courses credits pert 2
in the first and second semester :
29.5% ; 51.0%)

Pathophysiology (2.5), Diagnostics (3.0), Pharmacol-
ogy (3.5), Internal Medicine-1 (2.5), Surgery-1 (2.5),
Image Diagnostics (1.5)

Diagnostic Radiology (1.5), Occlusion (1.0), Medical
Staristics (1.5), Internal Medicine-2 (2.5), Medical So-
cial Practice (2.0), Surgerv-2 (2.5), 5-Ophthalmology
(1.5), Literature Retrieval (2.0)

The fourth academic year
(Dental courses credits percentage
in the first and second :

Prosthodontics-2 (3.5), Periodontology (3.0), Oral
and Maxillofacial Surgery-2 (3.0), Preventive Den-
tistry (1.5), Orthodontics (1.5), Oral Biology (15),
Pediatric Dentistry (1.5),0ral Implantology (1.0),

79.5% ; -)

Oral Clinical Pharmacology (1.0), Medical Psychol-
ogy and Psychiatry (3.0), S-Pediatrics (1.5),

Medical Clinical Internship in
Shanghai Tenth People’s Hospital
affiliated o TIU (10.0)

The fifth academic year

Dental Clinical Internship (37.0)

Dental Clinical Internship (15.0)
Graduation Examination (1.5)




books by themselves. In mainland China, the students also
need to purchase the textbooks by themselves ; however, the
equipment and instruments for pre-clinical training are all
provided by the schools.

4.5 : Curriculum

The curriculum of dentistry is, in fact, a subspecialty of
medicine (Table 2). As is shown in this table, in the first
two years of dental schools, students studied many science
subjects as well as selective liberal arts courses. At this
stage, the dental school students attend classes with those
from other schools ; this mode of training students is
adopted by many dental schools in China, and is believed to
offer a good opportunity for students from distinct back-
ground to communicate with each other and unconsciously
enhance their awareness of interdisciplinary cooperation. In
addition, it is evident in the table that a large number of
medical courses are given in the first three years ; this is
based on the fact that after the founding of People’s Repub-
lic of China (PRC), since 1949, the dental educational sys-
tem followed basically the former Soviet Union’s pattern ;
dental classes are given in the third and fourth years as is
shown in table 2. For example, in the School of Stomatol-
ogy, Peking University, the percentage of dental subjects in
the curricula from the first to fourth year is 5.9%, 0%,
64.3%, 100% : however, in Dental School of Tokyo Medical
and Dental University, the percentage is 23.8%, 27.8%,
30.6%, and 81.3% respectively (Sun H et al., 2012). Dental
subjects are allocated predominantly in the third and fourth
year of the undergraduate education in mainland China.

In the first and second year, students study basic knowl-
edge together with students from school of medicine. Those
courses include basic sciences such as advanced mathemat-
ics, organic and inorganic chemistry, advanced physics, bio-
logical science, law, social science, English, sports, and
computer science, etc., and basic medical sciences such as
human anatomy, histo-embryology, physiology. pathology,
biochemistry, pathophysiology, medical immunology, phar-
macology, medical statistics, etc. Some general knowledge
about dentistry is also taught--such as introduction of stoma-
tology : however, more professional courses of dental spe-
cialty are not taught until the third year.

In the third year, clinical medicine courses such as diag-
nostics, radiology, general surgery, internal medicine, pediat-
rics, otolaryngology, dermatology, ophthalmology, etc., and

basic dental sciences (such as oral anatomy, oral physiology,

(6)
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oral pathology, oral immunology, oral microbiology, dental
materials, oral pharmacology) are incorporated into the cur-
riculum.

Up until the fourth year, the students further engage in
clinical dental science such as endodontics, periodontics,
oral pathology, oral and maxillofacial surgery, prosthodon-
tics, orthodontics, preventive dentistry, pediatric dentistry,
oral radiology etc. In the fourth year, the students are intro-
duced to preclinical training and start dental observation of
treatment by senior dentists in a dental hospital.

The fifth year is the final year of undergraduate study :
the courses are focused on clinical training. Students partici-
pate in clinical internship and prepare for the graduation ex-
amination. The clinical internship is carried out by the form
of rotation in different subspecialties (such as oral and max-
illofacial surgery, endodontics, periodontics, oral pathology,
and prosthodontics etc.). The duration for each subspecialty
is approximately three months ; however, variation might ex-
ist in different dental schools. After training in each subspe-
cialty, the students are tested by clinical and written exams,
and then rotated to another.

All the dental students in mainland China use the same
textbooks (Fig.1), which are organized by the Ministry of
Public Health and published by People’s Medical Publishing
House with the purpose of ensuring consistency in under-
graduate training.

4.6 : Training mode

Lecture-based teaching remains to be the mainstream in
the first two years. In the third and fourth year, students ac-
quire their clinical competency by observing and practicing
on mannequins and patients during instructor-led pre-clinical
and clinical sessions. With increasing need for international
communication, the adoption of Case-Based-Learning (CBL)
(Zhang SY et al., 2012), Problem-Based-learning (PBL) ap-
proach (Zhang Y et al., 2012 ; Huang B et al., 2013) and
Objective Structured Clinical Examination (OSCE) have be-
come a trend and part of current educational reform in the
most well-known dental schools. Besides strategies such as
multimedia education, simulated preclinical training, and
community-based practice are gradually included in some
dental schools. Those approaches have been employed with
the purpose of training students to be more concerned with
the needs of patients. Moreover, emphasis should also be
paid to the recognition of oral manifestation of systemic dis-

ease, since with social development, people are exposed to
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an increasing risk of HIV infection and other immune-
deficiency diseases.
4.7 : After undergraduate graduation

Most of the undergraduates from dental schools choose to
work in public comprehensive/dental hospitals ; there are ap-
proximately 300 dental specialty hospitals in the country.
However, the major providers of dental service to the people
are the thousands of state-run hospitals with dental depart-
ments. Thanks to the relaxed government regulations for pri-
vate health care centers, small private clinics have sprung up
in large numbers recently. Over 50,000 of those are esti-
mated to be in operation to date (v). It needs to be pointed
out that the government provides a marginal amount of fi-
nancial support to the public hospitals, i.e. 5%-10% of the
total cost (vi). Since 1992, the hospitals are granted auton-
omy and permitted to keep their surpluses generated from
treating patients, meanwhile being responsible for their own
debts and operating losses. Given the large population, the
doctors are overloaded with daily patient treatments. Patients
from all over the country flock to hospitals in cities such as
Shanghai and Beijing for better health care service. Hence,
improving the health care service of hospitals in middle-
sized, small cities, as well as townships, and ensuring that
all the people have equal access to comparable levels of
health care are the pressing concerns faced by policymakers.
One should recognize that the health care system reform is
complex, and requires policy consistency, stability and gov-
ernment with credibility and strong implementation capacity
(vii).

On the other hand, the rest pursue further postgraduate
training or work under academic institutions. Currently, for
those who intend to work in university affiliated dental hos-
pitals in metropolitan areas such as Shanghai, it is preferred
that one possesses a dental PhD degree due to a marked in-
crease in the number of applicants. In mainland China, it
takes three years for one to complete his/her Master's or

PhD degree respectively. For the Master's degree, one can

|

choose the clinic-oriented or research-oriented types, while
the PhD degree is only research-oriented.

As for the promotion system in dental schools, it usually
takes five years following graduation to be appointed to an
instructor position. Promotion of instructor to associate pro-
fessor takes another five years. Similarly, it also takes five
years for promotion from associate professor to full profes-
sor. Instructor, associate profession and professor can all
give lectures to undergraduate students (Komabayashi T et
al., 2006). Associate and full professors are qualified to re-
cruit Masters and PhD program students given they have re-
search funding sponsored by the National Natural Science

Foundation of China or local governments.
5 : National examination for dental license

In mainland China, the National Dental License Examina-
tion (NDLE) was officially initiated from 1999 as an annual
examination. Before that, all dental school students received
both BDS diploma and dental license after the graduation
examination, which was conducted by individual dental
school. Nowadays, NDLE is the only exam to take for those
who want to practice dentistry in mainland China.

The examination consists of a clinical skill practical exam
(usually in July) and a written exam (usually in September).
A candidate must first pass the clinical skill practical exam
before he/she applies for the written one (Table 3). The
exam results are reported on a pass/fail basis and a mini-
mum score of 60% is required to pass (Komabayashi T et
al., 2006). The pass rate for the first exam in 1999 was

70%. Recent pass rate is about the same as that of 1999.

6 : Dental insurance system

Currently, there are three medical care insurance systems
in China : the Urban Employees’ Basic Medical Insurance
(mandatory basic health insurance for urban employees of
state-owned or private enterprises, covered 220 million of

the population in 2009) (UEBMI), the Urban Residents Ba-

Table 3 : Content of National Examination for Dental License in mainland China.

Exam

Clinical skill exam

Content
I : Basic and investigation skill
I-1 : Clinical oral examination
I-2 : Operative skills assessment
I-3 : Special investigations
11 : Oral diagnosis and treatment planning

Written exam

600 multiple choices including basic and clinical
dental sciences (four sections, 2.5 hours for each
section)
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Figure 1 : Textbooks used in Dental Schools in mainland China. Those textbooks are regularly revised
and edited. The latest version is the 7" edition. Upper : left to right, Oral Anatomy and Physiology, Oral
Histology and Pathology, Oral Biology, Oral Clinical Pharmacology, Dental Materials. Middle : left to
right, Operative Dentistry and Endodontics, Periodontology, Oral Mucosa Diseases, Prosthodontics, Or-
thodontics. Lower : left to right, Dentofacial Diagnostic Radiology, Preventive Dentistry, Occlusion sci-

ence, Pediatric Dentistry, Oral Implantology.

sic Medical Insurance (voluntary basic health insurance for
urban residents not eligible for UEBMI, specifically, seniors,
unemployed, children, students, disabled, covered 181 mil-
lion of the population in 2009) (URBMI), the New Rural
Cooperative Medical System (voluntary basic medical insur-
ance for rural residents, covered 833 million of the popula-
tion in 2009) (NRCMS). A professional dental insurance
system has not yet been established, while some treatments
in dentistry are covered by the above-noted medical insur-
ance. Take Shanghai for instance, the dental treatment in-
cluding pit and fissure sealant, amalgam restoration, root ca-
nal therapy, and teeth extraction are covered by URBMI,
however, in case of esthetic dentistry, to name a few, nano-
composite resin restoration, esthetic restoration for anterior
teeth, whitening, implant, orthodontic treatment, and other
prosthodontic treatment such as porcelain-metal-fused crown,
ceramic crown are all excluded from the insurance, which
indicates that the patients themselves are required to pay all

the fees.

7 : Associations and Societies related to dental
research and practice

In Japan, different associations and societies (such as The
Japanese Society of Conservative Dentistry, The Japanese
Society for Dental Materials and Devices, Japan Society for
Adhesive Dentistry) were established quite early ; some go
back to as early as the 1940s. Those professional societies
offer rich opportunities for dentists to follow up on the latest
development in dental field in terms of state of the art mate-
rials, instruments and cutting-edge treatment therapy. In
mainland China, the Chinese Stomatological Association
(CSA), a national academic nonprofit organization of scien-
tific and clinical practitioner of stomatology and regular
member of FDI, was founded on November 7 in 1996, for-
merly known as the Oral Science Society of Chinese Medi-
cal Association, which was established in 1951. The organi-
zation structure and sub-societies of CSA is illustrated in
Figure 2. The CSA is playing an increasingly essential role
in press releases of domestic or international dental confer-
ences, symposiums, forums or exhibitions, providing latest

dental related regulations, and news of job vacancies in hos-
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Figure 2-1 : Organization structure of China Stomatological Association (CSA).

pitals or dental clinics. Each province, autonomous region
and municipality has their own association of stomatology,

which is considered as the sub-unit of CSA.

8 : International communication

In recent years, more and more dental schools in main-
land China signed cooperation contracts with dental schools
abroad, especially in Japan. Some universities, for instance,
College of Stomatology in Shanghai Jiao Tong University
has forged cooperative relationships with a number of for-

eign dental schools (Fukuoka Dental College, Dental School

in Showa University, Osaka Dental College, Dental School
of Kyushu University, Dental School in University of Cali-
fornia, Los Angeles etc.) (viii) ; also, in School of Stomatol-
ogy of Wuhan University, they have established cooperative
relationship with Queensland University of Technology. It
has been twenty-two years since the establishment of a sister
relationship between the Dental School of Health Sciences
University of Hokkaido (HSUH) and School of Stomatol-
ogy, Tongji University (TJU) (Fig. 3). Previous collabora-
tions between the two schools have included faculty ex-

changes, joint training of undergraduate students and visiting
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Figure 2-2 : Sub-societies of CSA. -scholars, recruiting of PhD students.

List of sub-societies of CSA Those cooperative activities provide opportunities for stu-
Society of Cariology and Endodontology

dents of each school to gain international experience by
Society of Oral and Maxillofacial Surgery

Sociéty of Prosthodontiés completing part of their education in the foreign host dental

Society of Orthodontics schools, thereby fostering goodwill and mutual understand-

Society of Preventive Dentistry ing between schools. As mentioned in the beginning, the

Society of Oral Pathology

world is developing toward a highly interconnected one in-
Society of Periodontology

: ternational communication is indispensable and will become
Society of Oral Implantology

Scioiety of Ol Misorsl Diseases the trend in near future in not only the dental field, but also

Society of Pediatric Dentistry other industries.

Society of Geriatric Dentistry

Society of Oral and Maxillofacial Radiology 9 : Concluding remarks

Society of Temporomandibular Disorders (TMD) and Occlusion

Soetity o€ il MatsHal Siece The number and quality of dentists in mainland China are

Society of Dental Laboratory Technology increasing and improving over time ; however, current dental

Society of Stomatological Education education models have not yet been able to adequately ad-

Society:of Drd-and Maxillotisel Snsthesiology dress disparities in oral health. To better equip the students

Society of Digital Dentistry

T = , = ™ for the challenges ahead, potential avenues include revising
Society of Integrated Traditional Chinese Medicine and Western Medicine

Society of General Dentistry educational curricula to take account of a stronger focus on

Society of Oral Biomedicine public health and epidemiology, as well as placing more em-

Society of Dental Practition phasis on critical thinking, team management and inter-

Society of Stomatological Institutes 5e 8 3 -
A . disciplinary education. Further advocacy for global vision
Society of Dental Equipment and Material

and standards of competence to educate and train the stu-

LR AR AP ™
[ L4 L ERT TS iy 4

Figure 3 : Up-middle : the collaboration contract renewal ceremony between School of Dentistry, Health Sciences
University of Hokkaido (HSUH) and School of Stomatology, Tongji University (TJU) in May, 2014. Left : Dean
Zuolin Wang of School of Stomatology, TJU ; Right : Dean Takashi Saito of School of Dentistry, HSUH.

Lower left : Dean Zuolin Wang was meeting with Dr. Nishimura and three undergraduate students from HSUH.
Lower right : Dr. Nishimura and the students were visiting the dental clinic in Hospital of Stomatology, TJU.

(10)
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dents up to the task of optimizing the oral health of Chinese

population is highly desirable.
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Abstract

Japan is becoming an aged society, and the rapid in-
crease in the population of the elderly requiring dental
treatment is an important issue in dentistry. However,
dental students have few opportunities to learn about
dental treatment of elderly patients, as many of these
cannot visit University hospitals regularly, and live in
community healthcare facilities for the elderly. The pur-
pose of this study was to evaluate the clinical practice
of fifth year grade dental students in community health-
care facilities for the elderly using a questionnaire.

Collaborating with welfare facilities for the aged, a
clinical practice course for dental students was started
at the Health Sciences University of Hokkaido in 2013.
A questionnaire survey was conducted at the end of the
course in 2013 and 2014. In the clinical practice
course, 67 students (male 49 female 18) participated in
2013 and 47 students (male 38, female 9) in 2014. Dif-

ferences in the number of participants who answered
the questionnaire was evaluated using the Mann—Whit-
ney U test.

More than 90% of the students evaluated the course
as “valuable”, and more than 80% thought the “team
approach™ and “communication competency” learning
as important. These ratios were not significantly differ-
ent in the two years. Before the clinical practice course,
about 80% of the students voluntarily studied about
community healthcare for the elderly prior to the clini-
cal practice, and those students evaluated the course as
valuable at a significantly higher rate than the students
who did not, indicating that the more knowledgeable
(well prepared) students appreciated the course better.

These results suggest that the program is effective for
dental students to understand team approaches to medi-
cine in community healthcare facilities for the elderly.
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Abstract

Background/Objective : The aim of this study was
to investigate the effects of exposure time and bracket
position adjustment under ambient light (room light)
before light-curing of orthodontic light-cured composite
adhesive on shear bond strength (SBS) to enamel.

Materials/Methods : Bovine incisors (n=112) were
divided randomly into 16 groups. The incisors were en-
capsulated in epoxy resin and the surfaces were pol-
ished with 600-grid silicon carbide paper. The brackets
were bonded with two different types of light-cured
composite resin adhesives, the self-etching primer type
(Transbond Plus) and the etch-and-rinse type (Enlight,
Ormco). We compared four exposure times (0.5, 1, 2,
and 3 min) under room light with 1,000 lux after resin

paste placement on the bracket base, as well as a 45°

Introduction

Since the direct bonding of orthodontic brackets to enamel
was introduced in 1965 by Newman, the direct bonding of
fixed appliances has been used widely in clinical orthodon-
tics (Eliades and Eliades, 2001). To achieve precise position-
ing of brackets, an indirect bonding technique, which was
first described in detail in 1972 by Silverman and Cohen,
has been developed over the last 40 years. With both direct
and indirect bonding techniques. bond failure is a primary

concern of both clinicians and researchers. Laboratory tests

rotation of the bracket at four working times (0.5, 1, 2,
and 3 min) after bracket placement on the tooth. After
stored for 24 hours, the SBS of the bracket-bonded
specimens was examined (n=7). Data were compared
by one-way and two-way ANOVA, and Tukey’s test.
Results : The exposure time after resin paste place-
ment on the bracket base did not influence the SBS
value for either adhesive. In addition, rotating the
bracket position for the working times tested did not in-
fluence the values of SBS for either adhesive.
Conclusions/Implications : If it is less than 3 min,
exposure to room light in indirect bonding and adjust-
ing the bracket position in direct bonding do not cause
bracket bond failure using light-cured composite resin

adhesives.

have been performed to investigate the characteristics of or-
thodontic bracket bonding adhesives (Eliades and Eliades,
2001). In addition, clinical trials have compared the bond-
failure rates associated with the direct and indirect bonding
techniques (Zachrisson and Brobakken, 1978 ; Thiyagarajah
et al., 2006). Currently, light-cured adhesives are more
popular for bracket placement than chemical-cured adhesives
because they offer a longer working time and immediate
archwire placement. Light-cured composite resin adhesives
polymerize through a reaction between the catalyst in the

adhesive and the photo-activator by blue light (peak wave-
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length of about 470 nm) from the light-curing source, such
as quartz-tungsten-halogen (QTH ), light-emitting diode
(LED) and plasma-arc (PAC) (Niepraschk et al., 2007).
Typically, the syringes of composites are made of opaque
plastic to protect the materials from exposure to ambient
light, which might advance the polymerization of the com-
posite materials. Within 60 to 90 sec after exposure to ambi-
ent light, the surface of the composite may lose its ability to
flow readily against tooth structure (Powers, 2002) and long-
time exposure may influence bracket bond strength. Little
information is available about the relationships between the
bonding characteristics and exposure to ambient light during
the bracket bonding procedure.

The purpose of this study was to investigate the effect of
exposure to ambient light (room light) and bracket position
adjustment at extended working time before light-curing of
orthodontic composite resin adhesives on the bracket bond

strength.

Materials and methods

Materials

A total of 112 bovine incisors were divided randomly into
16 groups. The criteria for tooth selection included the ab-
sence of any visible decalcification and cracking of the
enamel surface under a stereoscopic microscope (SMZ 1500,
Nikon, Tokyo, Japan) at a magnification of x10. The bovine
incisors were encapsulated in epoxy resin and the surfaces
were polished with 600-grid silicon carbide paper and then

cleaned using non-fluoridated pumice with a rubber cup on

a low-speed handpiece for 10 sec. The enamel surface was
rinsed with water to remove any pumice or debris and dried
with oil-free compressed air. Two types of light-cure com-
posite resin adhesives, a self-etching primer (SEP) adhesive
system (Transbond XT + Tarnsbond Plus, 3M Unitek, Mon-
rovia, CA, USA) and an etch-and-rinse adhesive system (En-
light Light Cure adhesive, Ormco, Glendora, CA, USA),
were used to bond the brackets. Both adhesive systems were

used according to their manufacturers’ instructions.

Exposure to Room Light before Light-curing of Composite
Resin Adhesive.

A small amount of composite resin paste was placed on
mesh processed bracket base surface of the stainless steel
bracket (One Piece Bracket, Shofu, Kyoto, Japan) and it was
exposed under a desk lamp with fluorescent light for four
working times (0.5, 1, 2, and 3 min). The distance between
the working environment and desk lamp was adjusted to ob-
tain an illumination of 1,000 lux, measured using an illumi-
nometer (LX1010BS, Yueqing Hecheng Electrical, Yueqing,
China). Next, the bracket was placed on polished bovine in-
cisors and then a force of 0.98 N was applied using a
custom-made device (Figure la), which was used previously
to mount brackets for friction testing (Muguruma et al.,
2011). Excess bonding material was removed with a small
scaler. All samples were light-cured for 20 sec at a distance
of 3 mm (10 sec from each proximal side) using a light-
emitting diode (LED) curing unit (Mocha, Pierce, Tokyo, Ja-
pan) with 1,600 mW/cm’.

Figure 1

(a, b, ¢) Custom-made device for applying force to the bracket-slot and rotating of the bracket. (d. e) Custom-

made device for holding encapsulated bovine incisors. The device is fixed to a universal testing machine, and a knife-
edged shearing blade is secured to the crosshead with the direction of force parallel to the buccal surface and the bracket

base.
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Bracket Position Adjustment before Light-curing of Com-
posite Resin.

A small amount of composite resin paste was placed on
the bracket base (One Pierce Bracket, Shofu) and the bracket
was placed on polished bovine incisors. A force of 0.98 N
was applied ; as described above and excess bonding mate-
rial was removed with a small scaler. After four different
working times (0.5, 1, 2, and 3 min) under desk light with
1,000 lux, the bracket was rotated 45° using a custom-made
device (Figure 1b, c). The samples were light-cured for 20
sec at distance of 3 mm (10 sec from each proximal side)

using the LED curing unit (Mocha, Pierce).

Measurement of the Shear Bond Strength (SBS)

Following the bonding procedures, the specimens were
stored in artificial saliva at 37° C for 24 hours. Next, the
specimens were fixed to a custom-made device connected to
a universal testing machine (EZ Test, Shimadzu, Kyoto, Ja-
pan) (Figure 1d, e). A knife-edged shearing blade was se-
cured to the crosshead with the direction of force parallel to
the buccal surface and the bracket base. Force was applied
directly to the bracket wings. The brackets were debonded at

a crosshead speed of 0.5 mm/min.

Adhesive Remnant Index

After bond failure, the bracket bases and enamel surfaces
were examined under a stereoscopic microscope at a magni-
fication of x10. Adhesive remnant index (ARI) scores were
used to assess the amount of adhesive remaining on the
enamel surface (Artun and Bergland, 1984). The ARI scores
ranged from 0 to 3, as follows : 0 = no adhesive left on the
tooth surface, that is, the failure site was between the adhe-

sive and enamel ; 1 = less than half of the adhesive was left

50

Exposure time
40

30 f

Shear bond strength (MPa)

0.5 1 2 3
Working time (min)

on the tooth surface ; 2 = half or more of the adhesive was
left on the tooth : 3 = all of the adhesive was left on the
tooth surface, that is, the failure site was between the adhe-

sive and bracket base.

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for Social Science software (version 22 for Win-
dows, IBM SPSS, Chicago, IlI). The bond strength data
were tested for normality with the Kolmogorov-Smirnov
test. The mean SBS for each adhesive obtained at the four
exposure times under room light and with bracket rotation at
four working times were compared by two- and one-way
analyses of variance (ANOVA), followed by the Tukey-
Kramer honestly significant difference test. The chi-square
test was used to evaluate the significance of differences in
ARI scores among the different groups. For the purpose of
statistical analysis, ARI scores of 0 and 1, as well as 2 and
3 were combined. Statistical significance was defined as P <

0.05.

Results

The SBS results are illustrated in Figures 2 and 3. Expo-
sure to desk light after resin paste placement on the bracket
base did not affect the SBS of either bracket bonding adhe-
sive (p=0.733 for SEP adhesive ; p=0.959 for etch-and-
rinse adhesive). Similarly, adjusting the bracket position by
45° after bracket placement on the tooth did not influence
the SBS in with either bracket bonding adhesive (p=0.680
for SEP adhesive ; p=0.674 for etch-and-rinse adhesive).

A chi-square analysis that compared the ARI scores for
the 2 adhesives revealed no significant difference in the dis-

tribution of frequencies among the ARI categories for the 8
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Figure 2 Mean and standard deviation of the shear bond strength (MPa) for the SEP adhesive system. There was
no significant difference in shear bond strength as a function of exposure time (P=0.733) or bracket position adjust-

ment (P=0.959).
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Figure 3 Mean and standard deviation of the shear bond

There was no significant difference in shear bond strength as

tion adjustment (P=0.674).

Table 1 Frequency Distribution of ARI Score of the SEP adhesive.
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strength (MPa) for the etch-and-rinse adhesive system.
a function of exposure time (P =0.680) or bracket posi-

Table 2 Frequency Distribution of ARI score of the etch-and-rinse adhesive.

ARI scores ARI scores
Condition Working time Condition Working time
1 2 3 1 2 3
0.5 min 0 5 2 0 0.5 min 0 3 2 2
I min 0 5 0 2 I min 0 1 3 3
Exposure time Exposure time
2 min 0 6 1 0 2 min 0 1 5 1
3 min 0 7 0 0 3 min 4] 2 3 2
0.5 min 0 4 2 1 0.5 min 0 5 2 0
1 min 0 5 2 0 1 min 0 3 2 2
45-degree rotation 45-degree rotation

2 min 0 4 3 0 2 min 0 I ) 1
3 min 0 6 1 0 3 min 0 2 4 1

adhesive groups (Tables 1 and 2).

Discussion

Bond failure of bracket bonding to teeth is a primary con-
cern in clinical orthodontics. As described in a textbook on
restorative dental materials (Powers, 2002), the surface of
the composite may lose its capability to flow readily against
tooth structure within 60 to 90 sec after exposure to ambient
light, suggesting that light-cured composite resin adhesive
may start to polymerize under room light, and this exposure
may influence the bracket bond strength. However, this pro-
cedure may take a few minutes in the clinical setting be-
cause the transfer tray for the indirect bonding technique
usually contains multiple brackets and it is necessary to ap-
ply composite resin paste to multiple brackets at the same
time (Siliverman and Cohen, 1972 ; Zachrisson and Bro-
bakken, 1978 ; Thiyagarajah er al., 2006). For this reason,
we investigated a working time of 3 min in the current
study. Similarly, we used an extended working time of 3
min before light-curing with the direct bonding technique.
The mean SBS of the two light-cured composite resin adhe-

sives ranged from 18.3 to 24.0 MPa. These values are well

(24)

above the clinically acceptable bond strength (6-8 MPa) de-
scribed by Reynolds (1975). In addition, the measured bond
strengths were not influenced by exposure time or adjusting
the bracket position under ambient light (1,000 lux) prior to
light-curing of the resin.

The human eye can discern wavelengths from 380-780
nm, which are interpreted as a range of colors comprised of
violet, blue, cyan, green, yellow, orange and red. Visible
light is derived primarily from artificial sources, such as
fluorescent and incandescent lights. Most composite adhe-
sives are designed to cure by irradiation in the blue spec-
trum (440-480 nm) ; thus, the composite paste may be po-
lymerized by general room light. The European standard (SS
-EN 12464-1) recommends that ambient light (illuminance)
in a dental practice be 1,000 lux. Therefore, we selected an
illumination of 1,000 lux as the test environment in which
composite resin paste would be applied to the bracket base.
On the other hand, the International Organization for Stan-
dardization (ISO Standard 9690) describes that the level of
illuminance for operating light should be adjustable with a
minimum level <8,000 lux and a maximum >20,000 lux.

These operating light sources, powered by either halogen or
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LED, should not be use during composite resin paste place-
ment on the bracket base because such high illumination
would advance the polymerization of the composite paste.
The use of operating light is assumed in the direct bonding
technique. Because the direct bonding procedure under high-
illumination operating light may influence the polymeriza-
tion of the composite paste, further investigation is needed
to investigate the effects of bonding characteristics with op-
erating light 8,000 lux.

In the current study, bovine incisors were used as a sub-
stitute for human teeth. Most bracket bonding studies used
human premolars that were extracted for orthodontic treat-
ment. However, the morphology of human premolars varies
widely, which can influence the thickness of the adhesive
layer between the enamel surface and bracket base. Previous
studies have reported that the bond strength to bovine
enamel is less than that to human enamel (Barkmeier and
Erikson, 1994 ; Qesterle et al., 1998). In this study, the sur-
faces of bovine enamel were ground and polished as re-
ported previously (Attin et al., 2012 ; Parrish er al.,
2012)."" This polishing procedure of bovine enamels re-
moved approximately 200 um of the tooth surface ; the use
of such flattened enamel is advantageous for the standardiza-

tion of specimens.

Conclusion

Based on the current findings, we can conclude that when
the working time is less than 3 min, the bracket bond failure
using light-cured composite resin adhesives is influenced by
neither exposure to room light at 1,000 lux in indirect bond-

ing, nor bracket position adjustment in direct bonding.
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Abstract

We report a long—term follow—up case of congeni- congenitally missing upper lateral incisors on both
tally missing maxillary bilateral lateral incisors. The sides, as well as a missing lower left second premolar.
case was improved by orthodontic to including move- Orthodontic treatment was performed with a quad—helix
ment of the lateral incisors into the canine regions and appliance at the mixed dentition stage and with a multi-
maxillary expansion. bracket appliance from 12 years and 1 month. The re-

This boy aged 7 years and 10 months with cleft pal- tention treatment was started at 14 years and 3 months,
ate. There was a narrow upper dental arch and crossbite and then followed up for 3 years and 5 months.

without upper and lower left central incisor. Further
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HEhTwsd (ALS, 2001). SSICHAEO#HNEH
W2 B 55T T A 15518 o 5 1 iR S 2GRl L AW
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HHLEMELTYS (S, 1995 &S, 2002).
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3 IEH OHPHIN Tskeletal Class I &MLz &5 E
WA EEOMEH L 2w e Lz Zo%k, —MH
BHER TR O£ 7 7 O3 h 5 3R LA % i T
Y THADVHHMLTHo 72D ODIEE V) i S
LFM T EORRSH F WV WRFTE LWL L
WIIE L Aoz, ZHIEHE TR B v T D skeletal
Class I @10 C, fREMEH 3 4F 5 2 HREIZIE TR0
AW ED SRS L o7z, BRIIZIE, EBR R
WEPE DHMERE & iR DA RSS2 H i & L THligk
Wil & T o7z, CORBEPS, BIRNEROTEEZ T
TAHILETERVWLOO, FWBEEIZE VT L3N L
FlIEEAEHT 2B S EZ OND. EET
I EENB RSB ICBIERA v 752 b (L=}
547) WAL, ThE LFMHESXREBEEZLT X
TAYIRHRIEICEY, EHFOREEZRTIEHNT
SWMELDHY, BHEUERAI TR & L REDOTRL
FAEESN TS (BK Chaetal., 2011). ZOHEDIS
b —JUEHERE TR & AR HE G £ < oI RS
HEGFEEEHNTAILL—DOTETH L ER
HMb.
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Effects of altered biomechanical environment caused by modification
of dental occlusion on TM] disc reactions of the growing rats
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AUPHAEIL, BEAL, BRI CEEREFHEETDH
0, FHEAEE B H ORI & Z OF bR AT R 2T
ML RoTWwaD, LaL, HEARRCPEENH &3R4,
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Phylogenetic and Ecological Study of Oral Veillonella in Biofilm Formation
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Introduction

Dental caries and periodontal diseases are caused by oral
biofilms. It is already known that oral biofilms consist of
various bacteria that form three—dimensional conformations
and confer resistance against immunity and antimicrobial
agents.

It has been suggested that oral Veillonella species have
important roles in the early stages of the formation of oral
biofilms (Saravanan & Kolenbrander, 2010). However, their
role in biofilm formation has been not clarified in detail be-
cause of difficulties associated with their proper handling.

The aims of this study were to establish the phylogenetic
relationships between oral Veillonella species and reveal
their ecological roles in oral biofilm formation. Furthermore,
this study aimed to establish a novel preventative method for
dental caries and periodontal diseases by the regulation of

oral biofilm formation at an early stage.

1. Phylogenetic Analysis of Veillonella Species in Human
Oral Cavities

The genus Veillonella is composed of strictly anaerobic
gram—negative cocci lacking flagella, spores, and capsules.
The distribution and frequency of oral Veillonella species
(Veillonella atypica, Veillonella denticariosi, Veillonella dis-
par, Veillonella parvula, and Veillonella rogosae) in human
tongue biofilms of healthy young adults have been analyzed
by PCR using species—specific primer sets to clarify the
constitution of oral Veillonella during an early stage of
biofilm formation (Mashima et al., 2011). In the process of
above study, 12 strains that were not classified as any previ-

ously described Veillonella species. A sequence analysis of

three genes, an analysis of cellular fatty acids, and various
biochemical tests were carried out. As a result, the 12 strains
were established as a novel Veillonella species, Veillonella
tobetsuensis sp. nov., named after Tobetsu, the town where
Health Sciences University of Hokkaido is located (Mashima
et al., 2013). The type strain of Veillonella tobetsuensis was
deposited in the Japan Culture Microorganisms and Ameri-
can Type Culture Collection.

Furthermore, a species—specific primer pair for V. tobet-
suensis was designed to estimate its distribution and fre-
quency in the human oral cavities of healthy young adults
(Mashima & Nakazawa, 2013). It was also reported that oral
Veillonella might contribute to oral infectious diseases
(Mashima & Nakazawa, 2013). In addition, the distribution
and frequency of oral Veillonella species in periodontal
pockets were revealed using PCR with 6 species—specific

primer sets (Mashima et al., 2015).

2. The Ecology of Oral Veillonella in Biofilm Formation

In early ecological studies of biofilm formation, a novel
method for biofilm assays in vitro, termed *the wire
method,” was developed to overcome the disadvantages of
plate assays and flow cell methods (Mashima & Nakazawa,
2012). This novel method enabled a quantitative analysis at
the species level in biofilms formed by multiple bacterial
species.

To determine the roles of oral Veillonella in the early
stages of biofilm formation, biofilms formed by a combina-
tion of 4 Streptococcus species as the initial colonizers and
6 Veillonella species as early colonizers were analyzed. As a
result, biofilm formations composed of 24 combinations of

species were divided into 4 patterns, and V. tobetsuensis sig-
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nificantly stimulated the formation of biofilms with Strepto-
coccus gordonii (Mashima & Nakazawa, 2014). Based on
the results of these studies, the combination of V. tobetsuen-
sis and S. gordonii is considered a model for biofilm forma-
tion at an early stage, and has been used in subsequent stud-
ies.

Although co-aggregation is one of the important factors
in biofilm formation, it was not observed for V. tobetsuensis
and S. gordonii. These results suggest that molecular factors
produced by V. tobetsuensis stimulated biofilm formation
with S. gordonii. Therefore, an autoinducer—mediated quo-
rum sensing system in V. tobetsuensis was the focus of this
study. Autoinducer—1 (Al-1) and autoinducer—2 (Al-2)
from V. tobetsuensis were detected and partially purified
(Mashima & Nakazawa, 2015). Furthermore, the effects of
Al-2 derived from V. tobetsuensis on S. gordonii biofilm
formation were examined.

The highest AI-1 activity was observed during the late
exponential phase. When the crude Al-1 obtained at the late
exponential phase was analyzed by two—dimensional thin—
layer chromatography, two spots were observed at a position
similar to Cs—HSL. The highest V. robetsuensis Al-2 activ-
ity was observed during the middle exponential phase. The
partially purified AI-2 showed 10 times more Al-2 activity
than the control strain. This result indicated that the partial
purification of V. tobetsuensis Al-2 was successful.

Furthermore, the partially purified Al-2 from the superna-
tant of V. tobetsuensis significantly inhibited S. gordonii
biofilm formation.

Many previous reports regarding Al-2, especially those
related to oral bacteria, have indicated that it promotes
biofilm formation. These results indicate that V. tobetsuensis
Al-2 might be a new type of Al

Further studies including a structural analysis of these Als
derived from V. tobetsuensis and a biofilm assay to examine

their roles in oral biofilm formation are required.
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(5) 491-497, 2006.
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undergoing vitreoretinal surgery under sub-Tenon’s anesthe-
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6. Effect of &-META/MMA-TBB Resin containing CaCl. on dentin mineralization

(ONahid Al Nomann, Shuichi Ito, Takashi Saito.

Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,

[Purpose] Recently, restorative materials with multifunc-
tional properties have been incorporated into clinical adhe-
sives. The antibacterial monomer MDPB (12-methacryloylox
ydodecylpyridinium bromide) is good example for such a
material. However, the long-term durability of resin-dentin
bonds continues to require improvement to avoid occurrence
of secondary caries. Incomplete resin impregnation into the
collagen network leaves an exposed zone of demineralized
dentin at the base of the hybrid layer. It has been known
that the exposed collagen fibrils in this region are suscepti-
ble to degradation over time, leading to a reduction in bond
strength. The purpose of this study was to determine
whether ions released from 4-META/MMA-TBB resin con-
taining CaCl. can accelerate apatite induction by a model
demineralized dentin and increase durability of resin-dentin
interface.

[Materials and Methods] Phosvitin (PV) immobilized
on agarose beads with divinyl sulfone was used as a model
demineralized dentin. The PV-beads in mineralizing solution
were incubated at 37°C, specimens were taken at several
time points during the incubation. Then the PV-beads were
analyzed for bound calcium by atomic absorption spectrome-
try. Additionally the specimens were observed using scan-
ning electron microscope (SEM). Flat dentin surfaces in ex-
tracted non-carious human third molars were created and
sample was prepared (Isomet, Buehler, Lake Bluf, IL, USA).
The sample was divided into 4 groups ; 4-META/MMA-
TBB as a control group, 4-META/MMA-TBB with 5%,

(53)

Health Sciences University of Hokkaido.

10% and 30% CaCl: as experimental groups. Micro tensile
bond strengths were measured with EZ Test (Shimadzu) and
analyzed statistically after 24 hours, 3 and 6 months.

[Results and Discussion] Mineral induction time was
decreased with increasing concentration of CaCl.. The 4-
META/MMA-TBB with 30% CaCl. reduced induction time
compared to other groups. Micro tensile bond strength of 4-
META/MMA-TBB with 5% / 10% CaCl. stored for 6
months in distilled water showed no significant difference
compared with control group. In case of 4-META/MMA-
TBB resin with 30% CaCl, bond strength were decreased
compare to control group. Ca™ binds to phosphoprotein can
mineralize the dentin so, in mineralizing experiment in case
of 4-META/MMA-TBB resin with 30% CaCl. amount of
Ca’™ was higher and mineral induction time was shorter than
5% and 10% CaCl. group. In micro tensile bond strength
analysis in case of 30% CaCl. group the bond strength were
significantly decreased than the others groups, but in case of
5% and 10% CaCl. group there is no significant difference
than the control group. Further analysis of long term dura-
bility is important for identify the adequate percentage for
dentin mineralization by maintaining the bond strength of
the materials. These results suggest that 4-META/MMA-
TBB resin containing CaCl, have a self-repairing potential
with regard to interfacial leakage. In future, further analyses
of long-term durability and self-repairing property are neces-
sary to develop new adhesive materials.
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10. REEHERAZEERBCSII3FEHFTORGRICOVT
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(B8] HESREFHRORE FBEYROMERE L
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FHEOEFEMLGEIRM ML HLITo 2 L ls
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gL LT, HEHEORE LIZETFE S 25320
Melhot, ZOBAEMRKELSRICOVWTESRET
5.

[Hi&] WEEw AL [EERME L 85 % i 2 7o AW %
HFETS. ] Lw) T E2ERBEL LTHEITTEY,
EEMOFE TR A LRI THENRET 2HE 2 &IT T
Wh, ZTOEAITEAICEEL THEMEETED, KK
ME#EE B CREFEEZREL TS, ZOY AT LI
RINDEHICEEICER L WA 22— HESIZTH
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A OEEFTRETHD LHBIL TS, LA LEFIE
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WA 2) BFEOMEPHEORARAL L HEFEA T
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1. BFRRBREOHIVY 7 LISENHIER & T OIERRE

[BR] RATREESE MR S 2 2 L idmsh
TWBEN, ZOAH =X AIMBISA TRV, 46
Feald, MAEHTRIER M 5 BT FEEE O i) X % i
TAHRDIZ, RBHKEESETHL) KAy, Ju¥ b
Ly, AENHA Y, FOh4 > OMIBHNC HEEEIZ R
THERZ AT L7z, ZO/E, RPTFRERSE R FEA)
HNa—)b (CCh) (2 & BHMIAIC EEED FR %I
MTsZ %8R L, ZOERBEE B L.
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[#R] V) Fo 1>~ (150uM : #0.0035%) X, CCh
(50xM) 2L AHIMEACS ED LA MK Lz, *
7z, 7o ¥ rHh Ay (50uM), AENH ALY (50
eM), 7ah 4y (10uM) T RERBEOIPHIER RS
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BEO ESE, QXTLIMGIEH S A2 L6, QXA

ORAHA, OFMRE, B, SHHEZ
L PR HE AT 3 4R, bl PR R AR A 4y B

JABOH D SIEH L TWA I AR EN:. ¥ 7
H—F (ThG) IFHIPEAC A b7 OCa K T a4
L, AMT7OMBIZE > THIKEOCE F v F V&0
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2QX!E, ThGIZ X 2SOCEIZHIHIL Zed o7, — QX
ik, MifasticCat # FAE SR WEMETY, CChizk b
HIRLAICa® e FE D 52 0 L 7.

(8] SHEOERTIX, FFTREEERCQXAMIILA A
FT S OCH i EF RIS S Z AR SN QX
MR R % %58 L e WA S, TS oW IHIEEIC T
FETDHLAN) X MeZHEZ WG] T 5 0 fetEARD &
iz, Lo L, REFHEESEOERPMZER O R L
L) PEHLA TRV, 58, Zho0iEY
A, a7 FLH) »ZHEEEL M3 5Ca I5ERMAE I
MBS % I3 2 THEME 2 AT 3 2 LB H 5.

(#5658 5 TR EREE 2 QX ASCChIZ & % M P Ca* it
OEFEIRLE. Zhs o, MBECHEES S
LAAN) MeZEEOWRICL B EE L LN

12. 4 RPHEMRER L X X EEH R OEFIC A A O P REM

(B8] W75 — 7 NOMAEWIZ L > THRER L %
0, JHfihZe lOOERISEORKE 25, #HEEERL T
LA O A RS 5 2 E AT EIUE, DIREERGE
FUHTELLEZONS, 4 AROHPIIHASTES
FTOM, At ERICEZ D & DI, Hibrpi2gk
GHLEVEHF L - MR oo A F AR E A -
GWTAZENBHOSNTWS, FIT, 1 FFHRIZ
EEND A & AF A EEEFE L CEEISHTE 2
WhkEZ KR TIX, fFFHoKkELEFHIYEH
WTIRA S L7z 2 F i Eat L, ZOPRM: &M
P RETEE 5 2 B B BIZ DWW TRET L 72

[FHi&K] v bRy hEHWTRELEF T Y EHREZ
i ohyg L, AU RaE L. iRFndo iz
ML 7-80% % 2 —VCHEEYEL, Mt EEILL
7o iR, T8 — v E R L b O A FRHE
PRI E L, Sk VIEREEE TAF AR E EE L
AN ] ‘Fﬁ’.iiS{repmmccus mutans, Porphyromonas gin-

Candida albicans % v T 4 56 5 FH Ak 8% B

givails ,
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OB 3me, FIIML, i A
AW 5 4
BB B R LR 2 R B 0o 57

(MIC) LRAEME (MBC) 2i~<2 L L b, ¥
W EAEOREA 1 % MR 7236 DMICRMBCIZS 2 %
FEOREIZOWT MG Lz, 72, ithikok 2z
V2R3 % AT BB TG 1 2 WST- 1 & w72 Tl L
7,

[(BRBIUEBE] KERMLRO A FAEREIZF v b
TH L728460~67ug/ml, 23y b OH;E12. 8ug/ml,
F AL 6 ug/ml TH -7z, AF A WBOIHEER
ETOWMTHRLINIZDY, S mutans X C. albicans £ 1) &
P. gingivalis T & ) 5\ WHLHTEARRO A7z Bl & i
L 72855V 2UES. mutans 2 C. albicans TIEPTHEPEIZILT L
7%, P. gingivalis TTIXIZEAEEAL L ol
72, MRS REEE B L iR o F At ik
HT OMdE %R 245, ZRUA IR ST
ZZfeiZREd b o7z DL Eo#ER, A FFEHEP R
I E E NS AFRERITIIR S A L, Alasg
ISR RE VI ERL, HEHZBWTHEHTS
HI EHIRES N
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13. Veillonella tobetsuensis FA3&Autoinducer- 1 D&M & 7 DERD 5SS
OFEEWIA, FIE #OE% MEHIEE dyE K

(B/)] WR O KERTH 5 D il & HRHO K IE
JENAATANALATHY, TOREMEKRE &L L TStrep-
tococcus I, FIERH & L T Veillonella A5 & 41T\
AH. INFTOWIEREET, LPEStreptococcus 4 HTE,
[THE Veillonella 6 WHED 224 DM E€ O T, 8. gor-
donii & V. tobetsuensis DML G H A, LEFEL R 2§
12, MOBLDNAFTANLERET A EFHLH
L7z, AT, ChOMEMEIZL B34 711
LI SR ERE I L Yl S hTwb &F
7., V. tobetsuensis 71540 T M5 #H (2% % & T H 2 Autoin-
ducer- 1 (LLFAI-1) %L L TWD0 20T L7

[FHi&E] o EEm R DV, robetsuensis ¥ 3% Fii % [A]
HOFFRE=FILT 2 i L, a8, e L7,
CHZE D BSNREEEEYE Ly ) — VIERSE
7ob DR RAE LAY & L, BRAE i & i
raw b7 74— (LUFTLC) EHH, T F >t aF

i RS SE BE R S ZE R
AL HEE IR R S U A W o R e W 2 50 B

2 =55:45) TRHML, BHAZROTLCIZHEIL (254
nm) #MBE LT, BEHTE 1~ 7 OW5 245 THI
Do 7z, oK% 1mLT ¥ / — )b Tl
L., MIEERRE, 450LT % / — VISR L7z, &l
Wizxf LC, R radiobacter NTL4 (pZLR4) % L —
F—¥ELIETL— T vt A TV, AI- 1 OFEEO
AL, FAWOBEEICLD, FoiiEdEmL
7z,

[(BREEE] FL— b7 vt 0L TLCH 4,5
IZAI- 1 iGtEDsRo b, FhFhbxERL, Al-
LGPk % e LREE, W5 4 108 O 5RVAL 1{EMEA
MOLNI, INLOERNG, WM Ko,
tobetsuensisSAL- 1 AT L AL ELRD, F
OO PR SN 4% IZGC-MS % v
T, TOWERN 2179 LI, A4 7 1 VAT
X3 HEEOFNTEIT) TETH 5.

14. BEHERDEVICK BGLP- 1 BD I

OF &, BTHHR, e RAaoI3, NIERN FHERL BY &
JLHEM AR o TP R AE S 1 - PR R & PR R 0 I

[BW) ZVhTr542_7FF-1 (GLP-1) 138
HHEIUZ RN O A 4 AT T & 2 LI 2 & 433
SNBENVESTHY, A 2A) ygweiEEL, Li
L7z =il 3 26 L 2. 2ok E L Cidii
o B3, W X 5 BESOBERMAIET A Sk
LONPHMESRTWEY, ZOho—2(2RKEMEE N
L 725 AR B b s ShuCw b, Sl (X, NS
DEEMEE ML, GLP- 1 O % LA SELE 0D
WHOT, EIEE R E 72 S SR | X
ZILMGEREO#E VDS, MAHEOME WS § 2GLP- 1
DI 2 5OV TRGET L 72,

[HiE] £85I 4 H il Wistar R HEYES v b 28PL%
M7z, B0 - BEmAEREN (=27 )F v F

M AHHER) 2B A8 GEEME) &0 - &Y
T S 3] & 6] — DR IERAT D & 7 B [T A % RS
LB (HMRE) ZiELl. UBEMMGEIEH Fh
ZNOEF % 10kcal/kgiB I S 472, FIE QIR ASEER
SR 7z 2o 72 b IR L 72, fRHEHUBAA T,

IR, 309014, 6040 E L U904 12, DPP
- 4 OMERF 2w L 7280105 % B CRIER £ 9 #R
MO Z 4T 7. MUl 2 05E L7, i o
HIGLP- 1 i/ % Enzyme Immuno Kit (EIA) (Bt 246
JEANEGERT) A Hl v TEnzyme-Linked Immuno Sorbent
AssaylZ X DIISE L7z, Wiz, THMEEE, JEmHMgiE o 2 B
Z2ARFMM A S, IS AR T o ¥ iEE [
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T (HA=EREgRSH) 0. 1g/kg % BENTRS-
L. fERHRNGHAATT, ARG5S R, 30514, 605514
B L U905 IZDPP- 4 OFHER) % i L 2 8 14E =
WCRHE R & B IR Moo FR 1M & iU o Ml 52 % 17\,
EIA % i Wi O T Tiniflc 34 5 4 GLP- 1
WEREEHIE L7z,

[BRBLUEE] fMEOENGOMmMABEHIImEEE LI
LA L7zA8, G, EINEOEREEIC BT A R
FEEIEOON Lo/ [GHHERIGLP- 1 3 EE I EHL
BgETT, ERBE15TB L U605 Tl b A s
WD 6N i 728, G305 B L R0 O &
STCIEMMEEE I L TR A EICE VW ER L
7o 7 ThoEreHwWTEEMRTOY 2 2175
Fob A, MEEOFEEIZBT S EHE, [EHERGLP-
1IBEICHEEEIRO N o7, ERRTHROLNL
AEEFHEMRE 7Oy 732 EICEoTHELT:
ZERS, M X A2GLP- 1 @4t ER) S 12 B
BAREMNAL, REENATWLLEEZLNLL,

[#55R] AWFZED S FEIRIC X 5 IHEEEHE D #E A
GLP- 1 Dbl BT T BII DV TR 2 To 72 & 2
A, LT o E 5.

1. JEMHMREEL D L IHNBREIZGLP- 1 O il BE DS 35
ICE o bh,

2. M- X BGLP- | MEEERIZ7 boE 2 &
- THE .
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15. Effect of type | collagen on MDPC-23:
an in vitro comparative study of collagen derived from porcine skin and tilapia fish scale

(OJia Tang, Takashi Saito
Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,
Health Sciences University of Hokkaido

[Purpose] The purpose of the current study was to com- proliferation on 2d and 3d (p<0.05), while P-COL only pro-
pare the effect of tilapia scale collagen and porcine skin col- moted the cell proliferation on 2d (p<0.05). ALPase activity
lagen on MDPC-23 cell in vitro. was up-regulated on T-COL and P-COL for the three time

[Materials and Methods] MDPC-23, a rat odontoblast- points (p<0.05). ALP and BSP mRNA expression was
like cell line, was used. Type I collagen from tilapia scale (T slightly enhanced by T-COL and P-COL at 7d without sta-
-COL) (Taki chemical, Japan) and from porcine skin (P- tistical significance. T-COL and P-COL accelerated the min-
COL) (Nitta gelatin, Japan) were used. Cells were inoculated eralization by two-fold to that of control (p<0.05). No sig-
on those collagen coated 35mm tissue culture polystyrene nificant differences were detected between the two types of
dish. Non-treated plates were taken to be control. Morphol- collagen in each experiment. Matsumoto (Matsumoto R et
ogy of cell was observed under phase contrast microscopy al., 2011) reported a five-fold higher ALPase activity of T-
(19 hours, 44 hours, 3d). Cell number was counted manually COL in comparison to P-COL on human mesenchymal stem
by hemocytometer (2d, 3d, 4d). Cell differentiation was cells. The potential reason for inconsistent result obtained in
evaluated in terms of alkaline phosphatase activity (6d, 8d, this work to theirs might due to different type of cells used.
10d) and real time RT-PCR (7d, 10d). Cell mineralization [Conclusion] This study demonstrated T-COL and P-
was observed by alizarin red staining (10d) and quantified COL both enhanced initial cell proliferation, promoted cell
by Cetylpyridinium Chloride (CPC) extraction. Tukey multi- differentiation and mineralization, no significant difference
ple comparison test was used for statistical analysis. was detected between these two types of type I collagen.

[Results and Discussion] T-COL promoted the cell

16. LPSTEH#H I h/-b MERESHFHOtype I, V, Hcollagen Fibronectin® X FJL{L

OFRHIcl!, EHErAe, sEre s, i, MK &
THSEA, ERE 1 WRET, TILEREE EEn
VA 508 [ A A e A A A B - M'fE B PR B 22 47 B
bl A R UG - BRAESEE R IR AR 2R BT

[B®] DNAXFMALIZTEY = A7 1 7 AOMFEM  BRIIL 72, RNAZEBUBATIZNIE L 7-Md 2> & mRNA % 4l
b O THY, DNADIRILAH DEAL % tEH 3712 # = L, 7E&Mreal-time RT-PCR{% (SYBR Green®) I K
FORBDPZILT LR TH L. WIRBHHEFMILTO  URT-PCREE (KAPA®) (2 X D1To7z, DNAX F 1L
AFWVALDZELIZ DV T AR R A%, AWFETIE AT X ER I L 72 DNA % Bisulfite 2L B f% , % & /)
P. gingivalis HIPRLPS T & b SitRIBS#AHESEAINL (HPDLs) Methylation-Specific PCR (MSP) i (SYBR Green®) #
BN L 7256 O WO 4 Td % type MW TiTo 72, 156 7245 3 1 Mann-Whitney URESE 12
I collagen ( I -collagen), type IV collagen (IV-collagen), TR - BeEt L7z,
type XI collagen (Xl-collagen), fibronectin (FN) %] (R LOBE] LPSOEMHHEIZ LY T -collagen,
el 2607 0E— & —FIHODNA A F VLT IV-collagen, Xl-collagen, FNDFEHBIL PSR 64/, 2
1o NS OBIETF O 7 0 E— ¥ —FIHCpG island|ZDNAFE) A

[#i%] HPDLs (LONZA) 1Z10%FBS&#ADMEMEH  FLATBo S/ BlEoZ &4°5, HPDLsIZREMIMH
\ZP. gingivalis HH#DOLPS (WAKO, ATCC33277) 1pugl  P. gingivalisHEOLPSHIBIZHEE S5 2 L IZ L ) mRNA
mlZz 3 HECRM - SRz R L a2 ohes  OBRBKTEZET L2, L IZIIDNAOHL A F L1k
#L1~4+H f‘rﬂf%ir% L7z, ary ba—VICi3EEKkE APHELTWAEZ EARES .
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17. MEMFESREMAT v MEREEHICRIETHECHT 28E8FNERE
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5. LizAto T, FMAEOETZENITRS %8555
DAH=ALMB I LI, BEERIZBWTHDTE
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L, HEEAMICEIZE L.
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I, Ao U BERHIARG 12 B4 2 ML E OB X
UTBEEEDIL T A5 Sz, () HEEETIE, PE
MR IEES T EEICRE L CREDA Y 70~ T —
R RBOTzAS, % EBETIX PSS FIMR 7 R At 2 5 v
Ay ruwY =%l (4% FEOFEEE#MEIC B
TR OB, EIRHRRO BRI,  JofiE th HA% AL o
BHEEHEI L o7 D EoMBFnEIE, Bme
ZE FAZPE ) S ETEBAOfif EEAT O TUHE 0 3 5 AP E
DM EE Z 67z,

[#EER] BN T v MHBIE MR, maZE R B
MIWEOMARICL > TEILTZZ LWL L Lo



60

= B ® &5
WERIE
1) BBRE
(1) &B% (2) #&A
E&H 8194 R 8%
ey | 5% B 271%
BW&R 14% BOH 2%
A EE S| 20%4 iF ik B 71%
HERER 164
8744
(3) SFH:
SEIR264E
1 mPEHS ER264E 1 H 8 HK
BREEHROATRR S hr
g2 mEHS  FR264E 2 HI2HK
WEHHE  EEBEERE WS SEEy Fofh WFREmS) 12owT
W CPRCOERE Y LPB26E TR (B) ILonT
Z ol 5533[m AT R TH Y
CIEHE - BAERE YR BHESE ORE HI %)
% 3 MBEEHE  PR26%E 2 H26HK
FEHIEH  (DEEMREORE 77 A Ny — R 22\ T
QFEAEIZOVT
(CERE264E 4 H 1 H~F284 3 A31H)
%4 mEES FH265E 8 H2THH
W@y KR S h,
5 MRS FR26E11H12HK
@D KR S .
56 MBESS  PER26%E12H 3 HK
Tt ()EREEESHEM R OCBRAIZ2WT

RaSCHIZ 2T (BRFHERERAR)

(60)



61

2) WERS
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# H & £ 7 5 84 £ o 5 #srs s H & # F & @4 4 & 5 s
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300+15 5.4%2.3
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