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20 Speech from President of IADR
Dr. Sally Marshall

I would like to thank JADR President Hiroshi Okada for inviting me
to participate in the 47th Annual Meeting of the JADR Division. On be-
half of the IADR | welcome you to the meeting of the second largest
division of the IADR. This is my second JADR meeting, and | am look-
ing forward to my third, in 2001. In my role as |ADR President, one of the
things | would like to do is to help you understand how our association
works and to thank you for the efforts of your division members over the
years to make our association successful. Members of your division are
leaders in the world in dental and oral health research and certainly have
made major contributions to the IADR. | have had the pleasure of work-
ing with Professor Mamoru Sakuda for the last 3 years as an officer. He
was an outstanding President and will be remembered as the person who
rebuilt the developing regions program to help our colleagues in less re-
search intensive parts of the world. Professor Takayuki Kuroda also is
making excellent contributions as a board member. In addition you have
a strong and active division with 1792 members and your members con-
tribute significantly to the committees and scientific groups of the IADR.
The next major contribution from your division will be as hosts of the
IADR General Session in 2001. The site was selected by the Council, the
governing body of the IADR, which ultimately approves all activities.
The rest of the decisions are made primarily by the Annual Session Com-
mittee, which will be chaired by Professor Graham Embery, who will be
IADR President-elect at the time of the meeting. The Local Organizing
Committee, Chaired by Professor Kuroda assists the Annual Session com-
mittee and the Central Office Meeting Planners. Financial matters are
considered by the Finance Committee, which recommends to the Board,
with approval of Council. The Board of Directors consists of elected and
appointed officers, such as Professor Sakuda, and members at large, such
as Professor Kuroda. The Council consists of elected councilors from
Divisions and one representing the 20 scientific groups.

I would like to say a few words about current activities of the IADR.
The 3 areas in which | think the IADR can play a major role in the near
future are: helping scientists form multidisciplinary teams to address the
most exciting topics facing us in the next millennium; identifying and
nurturing the next generation of scientists who can carry on well into the
next century; and helping enhance communication among scientists
worldwide. With respect to helping scientists form multidisciplinary teams,
at the 1999 general session in VVancouver we implemented plenary ses-
sions, which were intended to introduce IADR members to some of the
cutting edge fields of biomedical science. Each plenary session was fol-
lowed by a related symposium directly relevant to dental research. This
seems to be a very popular approach and | know that Professor Embery
intends to follow a similar structure in the 2001 meeting.

Some of the areas of research that are poised to make major contribu-
tions as we enter the next century are: the relationship of oral health and
systemic health, the use of genetics in predicting disease and gene therapy
in preventing or curing diseases, tissue engineering and biomimetics, and
the use of informatics. Since progress in all these areas will require
multidisciplinary teams, the IADR can facilitate such progress by having
its scientific groups co-sponsor symposia and oral sessions on these top-
ics.

The development of new knowledge is only part of our role as re-
search scientists. We must also communicate our progress to others: to
researchers in the more remote areas of the world as well as to the dental
community, government agencies, private industry and the public in gen-
eral. The 2001 meeting will be very effective in providing research com-
munications in this part of the world. We now have an online journal,
Advances in Dental Research. The issue from the 1998 ICOB meeting
was published both as paper and electronic versions. We intend to expand
our online journal publication efforts.

The last area of dental research in the new millennium I would like to
mention is an area where the IADR should have major role, that of ensur-
ing that the progress in dental and oral health research will continue, by
helping develop new scientists. We have many members who are stu-
dents and we need to encourage them to continue with dental research as
a part of their careers. One way of encouraging this is an awards system.
The IADR has a number of awards for new investigators. For example,
the Hatton awards, are in the process of being modified to have 3 catego-
ries, to make competition fairer across different educational systems. In
addition, there is a constant stream of new awards for new investigators.
The most recent additions will be sponsored by the Lion Corporation and
will be presented at the 2001 meeting for the first time. Such opportuni-
ties are constantly expanding for our new scientists. Another area of new
scientists includes people in less research intensive countries. To help in
this area we have the Regional Development Program. 5 proposals have
been submitted for the larger amount of money available this year.

I would like to say a few words about the 2001 meeting. It is most
appropriate for our second largest division to host our general session and
we appreciate how hard many of your members have been working to
make this meeting success. With your world leadership in dental research
we are sure the scientific program will be unsurpassed in its quality. Fur-
thermore, based on our own experiences, we know that the Japanese hos-
pitality will provide a most memorable experience for all that attend.
However, we need your further constructive ideas and energy in one more
area. Currently there is a significant projected deficit. This arises from the
high cost of the convention center and audiovisual and poster prepara-
tions, the high cost of exhibits and the relatively low projected attendance
when compared to meetings in North America. There are many ways for
us to think about dealing with this situation, including: raising the regis-
tration fee, which might discourage some members from Asia from attend-
ing; eliminating the exhibits, which are projected to lose $64,000 if all
booth space is sold; or increasing attendance or contributions. It is in the
latter 2 areas that you can help. Soliciting more contributions to help fund
the meeting would be excellent. Efforts to increase attendance are essen-
tial. The IADR will promote the meeting at large, but the host divisions
must make a considerable effort to encourage not only their members to
attend, but also other interested dental or biomedical scientists. We are
confident that, with your efforts, this situation can be rectified, as it was in
1998 in Nice. That meeting was also projected at a great deficit and with
greatly increased attendance it was a highly successful and profitable
meeting.

The IADR is ready to work with the JADR as partners in innovation
as we move into the new millennium. Together we can foster the devel-
opment of new scientists and multidisciplinary international research col-
laborations. We will work together to develop the IADR’s most outstand-
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ing scientific meeting in Chiba in 2001.

Again, | thank you for having me participate in your division meeting.
It is a great pleasure for me and | do appreciate the substantial contribu-
tions of your Division to the IADR at all levels.

30 speech from Vice-President of IADR
Prof. Graham Embery

It was indeed a great pleasure to be invited as a guest of the JADR at
the 47th Annual General Session held in Kobe. The occasion was all the
more poignant since it brought together the President of IADR Sally
Marshall, Past-President Momora Sakuda and myself as Vice-President.
It allowed us to discuss a number of IADR issues particularly the forth-
coming IADR Annual Session in Chiba in 2001 with members of the
JADR Council.

The timing of the meeting was fortuitous for me since | was in Japan
funded by a collaborative grant from the Japanese Ministry of Science
and Education on a project with Dr Joji Okazaki of the Osaka Dental
School. | was also accompanied by two of my senior lecturers Drs Rachel
Hall and Rachel Waddington, allowing all of us to gain a very positive
impression of Japan and will allow us to transmit encouragement for Eu-
ropean IADR members to attend the 2001 Chiba meeting.

The visit also permitted me to visit the International Conference Cen-
tre at Chiba with Professor Kuroda and the local organising committee,
an important function for me since | will have the honour of becoming
IADR President in 2001 and will be responsible for the organisation of
the scientific programme at that meeting.

The planning for the meeting is well underway with the Gies Lecturer
already chosen in the field of biology and with the two plenary lectures
possibly in the fields of biomedical devices and healthcare issues respec-
tively to be announced shortly. In this regard | intend to follow the pat-
tern of plenary morning lectures so successfully initiated at the 1999
Vancouver meeting by Sally Marshall. Suggestions for Symposia will
need to be submitted to IADR Central Office and will be selected by the
Annual Planning Committee on the basis of scientific merit but having
regard to subject and geographical factors. The plenary lecturers are his-
torically given by learned authorities outside dentistry, whilst the Sympo-
sia deal with topics relevant to the advancement of current issues in den-
tal science and given by an international mix of speakers.

The absolute priority for the Chiba 2001 meeting will be to encourage
the attendance of as many members as possible, an initiative which must
be led by the Japanese Division and the co-host Divisions of KADR,
South East Asia, Australia and New Zealand. Although the scientific
status of the meeting is paramount, it is difficult to escape the financial
consequences should attendance be below par.

| see no reason why the Chiba meeting should be other than an out-
standing success and a tribute to the major contribution that Japanese
researchers have made to the furtherance of knowledge in the field den-
tistry.

The take-home message for my part is that of a friendly well-organised
country where standards are high but priced competitively with European
and American counterparts. Accommodation, food and eating out were
of great variety, and equal to prices in many other countries. This infor-

mation will be of particular importance to younger attendees and will
hopefully overcome the widely held belief that prices in Japan are out of
range.

1 would like to take this opportunity to thank Professors Okada and
Ohura for the kindness and hospitality shown to me, and to all those at the
JADR meeting who made my visit so memorable.

4[] Summary of plenary lecture: “ Transferring genes to sali-
vary glands: a powerful way to probe biology and a potentially

useful clinical tool”
Dr. Bruce J. BaumO NIDCR, NIH

In 1989-1990 the first human gene therapy clinical trial began with
Michael Blaese and his colleagues attempting to correct a severe immune
disorder due to a deficiency in the enzyme adenosine deaminase (1). Since
then, around the world, many human gene transfer protocols have been
approved, for conditions as wide ranging in etiology as cystic fibrosis and
malignant melanoma (2-4). Although to date there is not a single report
establishing the unequivocal success of a human gene therapy trial, the
progress made has been remarkable. Indeed, it is clear that many medical
conditions, which do not benefit from effective conventional treatment,
are candidates for novel gene therapy approaches.

The major salivary glands present inviting targets for gene transfer
for many reasons, but most important is ease of access to parenchymal
cells. Through cannulation of the orifices of either Stensen’s duct or
Wharton's duct, the clinician or investigator has direct access to the lumi-
nal membranes of almost every epithelial cell in the gland (5). Further,
this procedure clinically requires neither surgery nor anesthesia. \We be-
gan to utilize gene transfer methods for salivary glands primarily to ad-
dress a clinical problem for which there is no suitable conventional therapy
available: the irreversible tissue damage that accompanies exposure to
ionizing radiation during treatment for head and neck cancer. Actual ex-
perimental work with gene transfer to salivary glands has been conducted
for O 7.5 years and the feasibility of achieving successful gene transfer
clearly shown many times with several methods (both viral and non-viral;
6). Furthermore, proofs of principle in animal model studies for several
potential clinical applications of salivary gland gene transfer have been
demonstrated (6).

Salivary glands consist of two general portions; the relatively water-
permeable and salt-secreting acinar cells, and the relatively water-imper-
meable and salt-absorbing ductal cells. lonizing radiation leads to the loss
of acinar cells making fluid secretion impossible. Our initial aim was
rather simplistic: to convert surviving ductal cells into a secretory pheno-
type, capable of osmotically obliged fluid movement. We hypothesized,
based on a still incomplete understanding of ductal physiology, that the
major impediment to fluid flow from ductal cells was the absence of a
water channel in their luminal membranes. Our strategy was to transfer
the cDNA for the archetypal water channel, aquaporin-1 (7), into radia-
tion-surviving cells via a recombinant adenovirus (8). The virus,
AdhAQP1, successfully directed the production of functional aquaporin-
1in cultured epithelial cells and was then tested in an irradiated rat model.
After 4 months, rats exposed to 21 Gy had alJ 65% reduction in salivary
flow. When these rats were given AdhAQP1, three days later there was
an increase in fluid production to near normal levels (8). Conversely, when
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irradiated rats were given a control virus they showed no increase in flow.

While“ classical” gene therapy was conceived as correcting an in-
herited single gene disorder, e.g. cystic fibrosis, it has been increasingly
realized that genes could also be delivered for use as drugs, for either
short-term or long-term therapeutic courses (9, 10). The proteins result-
ing from this application of gene transfer may be useful for a variety of
conditions from clotting disorders (e.g. Factor X deficiency) to endo-
crinopathies (e.g. diabetes) to obesity. We have hypothesized that sali-
vary glands may be especially well suited for gene therapeutics because
they produce and secrete large amounts of protein, albeit typically in an
exocrine manner. A novel potential application for salivary gland gene
therapeutics is to direct the therapeutic proteins across the gland’s
basolateral membranes for secretion into the bloodstream, i.e. in an endo-
crine direction. While this latter application may seem unusual, there in
fact exist many reports suggesting the possible endocrine function of sali-
vary glands (11, 12).

Studies from our laboratory, and many others, have used gene trans-
fer technologies as in vivo biological tools. In particular, we have ad-
dressed directly the issue of protein secretion from gland cells into the
bloodstream. Our experiments have shown clearly that salivary glands
can secrete proteins in an endocrine fashion (13-15). For example, we
have demonstrated that following adenoviral-mediated gene transfer both
human alpha-1-antitrypsin and human growth hormone can be secreted
into the circulation from salivary glands (13, 14). Further, in the case of
growth hormone we showed that the secreted hormone is active systemi-
cally in a rat model (14). In order to utilize this basolaterally-directed
secretory pathway for gene therapeutic applications, it is necessary to
obtain an understanding of the signaling mechanisms in gland cells that
control secretory protein sorting into either the saliva or the bloodstream.
We have recently shown that rat salivary gland cells in vivo can recog-
nize signals encoded within transgene products and sort secretory pro-
teins to distinct pathways (16). We expect that manipulation of these regu-
latory mechanisms will allow the efficient delivery of a secreted transgene
product to their required site of function.

Despite considerable success, effective clinical gene transfer to sali-
vary glands still faces several significant problems. Of most importance
are (i) the vectors currently available for use; (ii) the host immune re-
sponse to existing vectors; and (iii) the stability of transgene expression.
Most published studies conducted with animal salivary glands have used
recombinant adenoviral vectors. While these vectors result in initially high

transgene expression, and thus are valuable for establishing proofs of prin-

ciple, the expression is typically short-lived (CJ 7-14 days). Adenoviruses
also cannot integrate their DNA into the host chromosome. However, the
primary reason for the very transient level of transgene expression seen is
the potent host immune response elicited by adenoviral vectors. This in-
cludes innate (macrophages, neutrophils), cellular (T cells) and humoral
(B cells) aspects (17, 18). Although the promise of gene therapy to sali-
vary glands and other tissues remains high, there remains the need for
more fundamental studies to surmount these and other currently identi-
fied shortcomings (19).
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50 summary of plenary lecture: “ Antibacterial Effect of
Polyphosphate on Oral Bacteria”
Assoc. Prof. Jin-Yong Lee: Kyung Hee Univ.

Introduction

A majority of oral diseases we are encountering in clinic are bacterial
infectious diseases. Among the infectious diseases are dental caries and
various forms of periodontal diseases. Ample evidence suggests that such
bacterial species are closely associated with the diseases as mutans strep-
tococci and Porphyromonas gingivalis. It is conceivable that antibacte-
rial agents which can control the growth of these bacteria may be used for
treatment and prevention of the oral infectious diseases. Since teeth and

Dr.Bruce J. BaumO O QO QOO
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periodontal tissues cannot be restored to their original conditions once
they are affected by the infections, efforts need to be focused not only on
treatment but prevention. To be an ideal antibacterial agent, it is required
to have selective toxicity and bactericidal rather than bacteriostatic on its
action but needs to be the one to which susceptible bacteria do not be-
come genetically or phenotypically resistant and effective against a broad
range of bacteria. The antibacterial agents that are currently available in
clinic do not satisfy the requirement. Often, they are appropriate for a
short-term treatment but not for a long-term use as preventive measures,
vice versa. It is, therefore, important to develop antibacterial agents that
are safe and effective in controlling bacterial infection and subsequently
diseases.

Inorganic polyphosphate (polyP) is a linear polymer of many tens or
hundreds of orthophosphate (P,) residues linked by high energy
phosphoanhydride bonds. PolyP was first seen as metachromatic gran-
ules in microorganisms. Various biological functions of polyP have been
demonstrated. Among these functions are acting as a substitute for ATP,
as a chelator of divalent metal ions, as a reservoir of phosphate, and in
physiological adjustments to growth, development, stresses, and depriva-
tions. In industry, polyP can be used in such a way that sanitary engineers
employ a biological process in which bacteria take up Pi and convert it to
polyP, which is removed along with the bacteria as a sludge. PolyP is a
safe additive used in virtually all processed meats, poultry, and fish prod-
ucts. The use of polyPs in the products has greatly stimulated research on
the applications of polyPs in foods. Although polyPs have not been clas-
sified as antibacterial agents, recent studies have shown that polyPs have
indirect and direct antimicrobial activity. However, the antibacterial
mechanism of polyPs remains largely unknown. Current hypotheses of
the mechanism include chelation of essential metal ions in the cell walls,
repression of enzyme synthesis and enzyme activity, and change in the
water activity of the media.

The present study was performed to observe the antibacterial activity
of polyPs against oral pathogenic bacteria such as Streptococcus mutans,
Prevotella intermedia, Porphyromonas gingivalis and Porphyromonas
endodontalis, and to investigate the antibacterial mechanism of polyPs.
Materials and Methods

S. mutans GS-5, Pr. intermedia ATCC 49046, P. endodontalis ATCC
35406, and strains of P. gingivalis 2561, A7A1-28, 9-14K-1, and W50
were used for the study. The bacteria were incubated in brain-heart infu-
sion broth (BHI) with or without hemin and vitamin K anaerobically.

P., pyrophosphate (PP,), and sodium polyPs with various chain lengths
(P, residues ranging from 3 to 75; P3 0 P75) were added to BHI at the
very beginning or at the early exponenetial growth phase of the bacterial
cultures. Minimum inhibitory concentration (MIC) of polyPs for the bac-
teria was determined as the lowest concentration of polyPs which pre-
vented increase of turbidity (optical density) of the cultures at 540 nm,
and antibacterial activity of polyPs was assured by viable cell counts.
Bacteriolysis was determined by measuring nucleotide release from the
bacterial cells at 260 nm. Changes in morphology, protein profile, and
proteolytic activity of the bacteria were observed by transmission elec-
tron microscopy (TEM), SDS-PAGE, and gelatin zymography, respec-
tively. Absorption of polyP to bacteria was measured using *2P-labeled
polyP synthesized by E. colipolyP kinase. In order to find polyP-binding
proteins, bacterial sonicates were incubated with polyP-coated hydroxyapa-

tite (HA) beads and then the HA beads were subjected to SDS-PAGE,
followed by immunoblot.
Results and Discussion

PolyPs were added to the cultures of S. mutans, Pr. intermedia, P.
endodontalis, and P. gingilvalis from the very beginning of the bacterial
growth and the cultures were incubated for 48 h. Most polyPs at the
concentration of 0.08% inhibited increase of turbidity of S. mutans GS-5
culture. In the case of Pr. intermedia and P. endodontalis, polyPs at the
concentration of as low as 0.05% effectively inhibited the bacterial growth.
Strains of P. gingivalis 2561 and 9-14K-1 were also susceptible to 0.05%
polyPs. Strains A7A1-28 and W50 appeared to be less sensitive to polyPs
and their growth was inhibited by polyPs at the concentration of 0.07% or
higher. It is noteworthy that strains A7A1-28 and W50 have shown to be
more virulent than 2561 in mouse models. MIC of polyPs added at the
very beginning of the culture was, therefore, determined to be 0.05~
0.08% for these oral bacteria. However, P, and PP, did not inhibit bacte-
rial growth at the concentrations. In order to observe effect of polyPs in
the MIC level on the bacteria in a large number, polyPs were added to the
exponentially growing cultures of the bacteria (O.D. 0.4~ 0.6 at 540 nm)
and incubated for 18 ™ 24 h. The turbidity of the cultures of all the tested
bacteria was sustained in the MIC level of polyPs during the incubation
period. At the higher concentrations, the turbidity was maintained or
decreased. These results suggest a possibility that polyPs have bacteri-
cidal activity and may cause lysis of the bacteria. To check the possibil-
ity, first, viable cell counts of the bacterial cultures were determined. In
the MIC level, 95~ 99.9% of the exponentially growing bacteria appeared
to be dead, confirming that polyPs are bactericidal against the bacteria.

P. gingivalis 2561 and P. endodontalis ATCC 35406 were subjected
to further investigations using polyP75. To examine lysis of the bacteria,
the cells grown up to O.D. 0.4~ 0.6 at 540 nm were washed, incubated
with 0.06% polyP75 for 5 h, and the supernatants were obtained at 1-h
intervals. Cell lysis was determined as measuring the release of intracel-
lular nucleotide from the cells into the supernatants at 260 nm. In the
presence of polyP75, lysis of both bacteria was increased by approxi-
mately 20% in maximum. The lysis was not reversed by the addition of
Ca™ and Mg**. These results indicate that chelation is not the mechanism
involved in bacterial cell death by polyP75 and in fact, polyP75 does not
really cause cell lysis. The observation was supported by TEM finding
that only a few cells of both bacteria were apparently lysed. The rest of
the cells appeared to be atypical in their shape, demonstrating highly dense
granules and bodies of condensed nucleic acid-like material in the cyto-
plasm. The highly dense granules are assumed to be endogenous polyP
as seen in other bacterial species.

Binding of polyP75 to P. gingivalis 2561 and P. endodontalis ATCC
35406 was examined. First, radiolabeled polyP (approximately 750 P,
residues) was prepared by incubation of E. coli polyP kinase with [g-3?P]
ATP, ATP, creatine phosphate, creatine kinase, and MgCl, in 50 mM
Tris-HCI for 30 min at 370C. The bacteria were incubated with [*2P]
polyP ("10 nmol in 1 ml), washed, and then radioactivity of the bound
[*2P]polyP to the bacteria was measured by liquid scintillation counting.
The binding was time-dependent and saturable. Within 30 min, 47.2 and
32.8% of the radioactivity added was absorbed to P. gingivalis and P.
endodontalis, respectively. After the 2-h incubation, more than 50% (56.8
and 53.4%) of the radioactivity was absorbed to the bacteria. PolyP-
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binding proteins of P. gingivalis were detected by incubation of the sonic
extract of P. gingivalis 2561 and polyP75-coated HA, followed by SDS-
PAGE and immunoblot using anti-P. gingivalis 2561 whole cell. At least
four polyP75-binding proteins were detected. One of the proteins was
determined to be 43-kDa fimbrial protein by immunoblot analyses using
anti-fimbriae and fimbrillin.

The presence of polyP75 in the MIC level changed the protein pro-
files of the bacteria. However, major proteins of P. gingivalis, 43-kDa
fimbrial protein and 75-kDa protein, were not affected by polyP75.
Zymography using gelatin as a substrate showed that as compared to con-
trol, proteolytic activity of P. gingivalis in the presence of polyP75 was
generally lower at a given time during the 18-h incubation period. De-
crease of proteolytic activity of P. endodontalis as well as P. gingivalis
was distinct at 18 h of the incubation.

Taken together, polyPs have a strong antibacterial effect on these oral
bacteria and the effect seems largely bactericidal. Chelation in relation to
bacteriolysis may not be an important mechanism involved in the bacteri-
cidal activity of polyPs but unknown mechanism causing changes in
morphology and physico-chemical characteristics of the bacteria may be
important. PolyPs may be used for prevention and treatment of oral in-
fectious diseases like periodontitis and dental caries. The fact that polyPs
with as few as 3 P, residues are effective in inhibiting the bacterial growth,
but not P, and PP,, remains to be elucidated. It is noteworthy that alkaline
phosphatase of bacteria may hydrolyze polyPs. P. gingivalis, P.
endodontalis, and Pr. intermedia are known to produce alkaline phos-
phatase. The questions whether the alkaline phosphatase hydrolyzes
polyPs into smaller polyPs and how the polyPs affect the bacterial viabil-
ity have to be answered, if polyPs are considered as antibacterial agents
for clinical effect.
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