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This Was The Year That Was!

As 1991 draws to a c lose we can
look back and say that our
research act iv i ty and research
efforts within the faculty during
the past year were exceptional as
measured by any standards. We
have received for the first time an
MRC Development Grant to
support the work of Dr. Haroun
S hah. The establ ishment of
Flaroun Shah's Microbiology
Research Laboratory represents a
major research expansion for our
Faculty. We have received over a
rni l l  i  on d ol l  ars f  or re searc h i  n
1991 .  Our success in negot iat ing
and submit t ing a large MRC
Universi  ty l lndustry Grant for
1992 is a major achievement. We
have submitted a record number
of grant applications to MRC and
NHRDP worth a fur ther $3.63
mil l ion" The number of  papers
submitted to the AADR and other
rssearch meet ing s together wi th
anticipated further submissions

to the IADR in Glasgow wi l l
prod uc e an an t ic ipated rec ord
number of our papers being read
at internat ional  meet ings.  In
addition we have a large numb,gr
of AADS papers which are to be
read at the meeting in Boston next
March. Never before in the I 1
year history of the Dental Fae ulty
have we had such a volumo of
research funding, with so many: of
our members involved with
genuine scholar ly and research
act iv i t ies.
gggsgggggggggggggtgg
GREETINGS OF TFM SEASON A}{D
BEST WISHES FOR A HAPPY NEW
YEAR TO ALL OF OUR READERS.
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Triv ia Quiz
What weighed 36.8 Kg, had a
potential value of $ 1 ,780 ,297 ,
had approximately 30,000 pages
and flew to Ottawa on the 30th
October?

Answer on Page 2

Derek VV. |ones

Assistant Dean



Canada'German Research
Grant APPl icat ion

An application has been made

to Canada Council for a research

granr under their  c anadian-

German Research Award

programme. This will provide

np io $95,000 to fund a German

academic to come to Dalhousie.

A proposal has been made that

Dr. Joachim viohl pay a twelve

month v is i t  in 1993 to

Dalhousie UniversitY. He wil l

be involved with our ongoing

research Programme in

biomaterials. In addition it is

hoped that Dr. viohl wi l l  be

pa;t ic ipat ing in our Research

s"minar ser ies and wi l l  be

giv ing some lectures to our

undergraduate and graduate

students as w el l  as f  acul ty

members.
Dr. Viohl is a celebrated

and di  s r in g ui  s hed G erman

Dental  B iomater ia ls Scient ist

and Clinical teacher. Professor

viohl is vice-Dean and served

for one year as Dean of the

Dental  school  at  the Free

University of Berlin. Dr. Viohl

has puut ished 1 16 scient i f ic

papers and chapters in books '
He is recognrzed as a

dist inguished scholar not only

in his own country but

international lY. He also has

international recognition for his

outstanding work on ISO

Standards for dental materials'

We are Pleased that the

canada-Germany Research

Award gives us the opportunity

for a distinguished scholar such

as Dr. Viohl to PossiblY PaY us a

visit. The plan is that he would

start his visi t  in early 1993 .

we are sure that if this grant

appl ic at ion i  s succe s sful  the

roi laborat ion and interact ion

will be extremely valuable and

enr ichin g f  or  our re search

programme and wil l also be

u"ty beneficial for Dr' Viohl

Answer to Trivia Quiz
Twelve coPies of our
Biomaterials MRC Programme

Grant APPlication.

Not So Trivial

what weighs twice as much as

twelve coPies of  our

Biomaterials MRC Programme

Grant and fl ies to Detroit in

February. SadlY the answer is

one of our clinical Researchers,
'Bruce Graham.' The Research

News on behalf of Faculty wish

Bruce well in his new role and

perhaps we should shed a tear

as he as he leaves us for his

mission of MercY.

Measured Thoughts!
"Unt i l  a Phenomenon can be

measured i t  cannot be

unders tood. "
Lord Kelvin.

"The most important book in

biology is Darwin's 'or igin of

the species' and there are no

measurements in it. "

J. B. S. Haldane

" I f  a th ing exists in some

amount it can be measured"
Max Hamilton
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The fol lowing paper was
published in the Journal of
General Microbiology page 5,
Volume L37, 199 1.

Pathways of  g lutamate
catabol ism among

Fusobacter ium species
by

S. E. Gharbia & H. N. Shah
ABSTRT{CT

Glutamate is a major source of
energy for Fusob acter ium
species but i ts mode of
c atab ol i  sm h as no t  h i therto
been elucidated. Cel l  suspen-
sions of  F.  nucleatum and F
var ium, as representat ive
species f rom the oral  cavi ty
and gastrointest inal  t ract ,
respect ively,  both decarboxy-
lated posi t ion- label led gluta-
mate bu t  by di f feren t
pathways. I4CO2 was released
only from C-5 by F. nucleatum
whereas F. varium decarboxy-
lated glutamate at either C-l or
C-5. In both specios, 2 mols of
glutamate fermented yielded 7
mols of acetate and 1 mol of
butyrate,  suggest ing the possi-
bi l i ty  of  three metabol ic
pathways: the 2-oxoglutarate,
mesaconate and  -aminobu-
tyrate pathways. En zy mes
representat ive of  the three
pathways were assayed for in
cel l- free extracts of fusobacte-
ria. All species tested possessed
high levels of  both glutamate
dehydrogenase and 2-oxoglut-
arate reductase, indicating the
presence of the 2-oxoglutarate
pathw ay . En zymes represen ta-
tive of the mesaconate pathway
were detected in F . sulci,  F .

u lceref ls,F.  mort i ferum and F.
var ium, whi le the lat ter  two
species also possessed the 4-
aminobutyrate pathw ay.  The
pathways of glutamate catabo-
l ism therefore bore no
relat i  on ship t0 the s i te of
i  s olat ion of the fu s obac teria
tested but instead c orrelated
with their  chemotaxonomic
properties. Thus, F. varium, F.
mortiferum, F. ulcerens and F .
s u l  c i ,  which possess a
pept idoglycan structure based
on diaminopimelic acid, have
either two or three pathways
for glutamate catabol ism
whereas F. nucleatum and
other species that  have a
lanthionine-based murein me-
tabol i  zed glutamate solely by
the 2-oxoglutarate pathway.

Hindsight
"  Retrospect ive recogni t ion of
the value of  good science is
often much easier than trying
to predict  i ts  v alue from
research proposals. "

Robert Genco

Breakthroughs
"Although the analysis has not
been done, I  contend that
dental research has as many
breakthroughs p e r  100
scient ists as any biomedical
research area, and we should
be proud
breakthroughs. "

Robert Genco

Have You Any News ltems
for the Research News?

of these
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f  ondon f , inkage$
MRC GRANT AWART)
(Dalhousie and the

Universi ty of  London)
Even though Haroun Shah has
now travel led 3,000 mi les
across the Atlantic to join us at
Dalhousie he managed to have
one final parting shot. He was
successful in a joint application
for an MRC (UK) grant. This
wil l enable Haroun to continue
col laborat ive research with
colleagues in Londoil, UK.
Dr 's.  H. N. Shah and K.
Brocklehurst  (Universi ty of
London) have recent ly been
a w a r d e d f ,6 5,362
(approximate. $ 13 1,000) by the
MRC (UK) for  a two-year
operat ional  grant ent i t led
"Characterrzat ion and
physiological  funct ion of
protein as e s produced by key
per iodontal  pathogens. "  The
grant supports a postgraduate
research assistant (who wil l  be
based in London but wil l work
per iodical ly in Dr.  Shah's
laborator ies at  Dal)  and a
technic ian. The grant which
was put together by Dr's. H. f{.
Shah, S. E. Gharbia and K.
Brocklehurst was based largely
on their successful isolation and
ch aracteri zatton of the major

a

protelnase virulence
determinant (gingivain) of the
key per iodontal  pathogen
P orphyromones gingival is. The
project  seeks to undertake
studies on the molecular
recogni t ion character ist ics and
act ive center chemistry using
stopped-f low kinet ic analysis

and special ly designed t ime-
dependent inhibi tors as
reactivity probes. Init ially the
applicants wil l concentrate on
P" gingival is but wi l l
subsequently extend the study
to include the proteinase, of the
spirochaete T. denticola. The
latter microorganism (which Dr.
Gharbia has been working with
during the last year) has been
succes sful ly c ul tured by only
five or six laboratories around
the world. All work relating to
the physiology and metabolism
of the en zy mes wi l l  be
developed at  Dal  and should
help elucidate major aspects of
the complex microbial
interact ions that occur
subgingiv al ly.  Thi  s in turn
should lead to the development
of strategies for the control of
one or more of the processes
involved in the maintenance of
per iodontopathic species and
permit, in the long term, the
elimination of specific species
from this ecosystem.

How the World Works
" Science is a way of thinking
much more than it is a body of
knowledge. Its goal is to find
out how the world works, to
seek w hat regular i t ie s there
may be, to penetrate to the
connections of things from
sub-nuclear part ic los,  which
may be the constituents of all
matter, to living organisms, the
human social  community,  and
thence to the cosmos as a
whole.  "

Carl Sagan
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Helsinki  Bound
Dr's.  S hah and Gharbia are
part ic ipat ing in a Symposium
on Oral Microbiology, January
31-February 1,  1,992, in
Helsinki,  Finland. They are
presenting two papers at the
meet ing:

Physiological  Propert ies of
Subgingival  Plaque

by H. N. Shah and S. E. Gharbia.

Phy siological  c hanges that
occur subgingival ly are l ikely
to have a profound effect on
the proces s of  d isease
development. Because of the
physical inaccessibil i ty of these
sites, direct analysis remains a
di  stant g oal . In v i t ro
experiments must therefore be
designed and interpreted
against  a background of  the
chemical  propert ies of  th is
ecosystem. A survey of  the
physiological  propert ies of
subgingival  p laque bacter ia
indicate that nearly all species
are non/weakly fermentat ive.
Consequent ly ni t rogenous
substrates are catabolized for
energy assimilat ion. Of these
(acidic)  anionic and basic
(cationic) amino acids such as
aspart ate and glutamate are
key fermentable substrates and
also comprise over 50Vo of the
free amino acids of  dental
plaque. Peptides are, however,
the favoured substrates for
growth of  P .  g ing iv al i  s ,  F
nucleatum and T. dent icole.
Pept ides of  ca 10- 14 residues
long are rapidly incorporated
by these specie s and dur in g

active transport suppresses the
uptake of free monomers. The
kinetics of uptake are complex
and v ary with the
concentration of the amino acid
composi t ion
heteropolymer.

of the
These

peptides, released by the action
of hydrolyt ic en zymes, are
l ikely to increase as disease
progresses.

l ' lurphu's Larvs
of Research

22) Have you noticed that just
as you are about to publish
that clinical research report
on a specific commercial
item the company takes the

==::g::i=l'=:T:::===
More Abstracts

An abstract has been submitted
to the European Academy of
Osseointegrat ion Annual
Meeting, Brussels, Feb. 199L:"

Factors Inf luencing the
Prognosis of Dental Implants.
Moy P K. and Bain C. A.

An abs tract  has als o been
su bmi t ted to Americ an
Academy of  Per iodontology,
Orlando, Florida, Nov. 1991 :

Factors inf luencing implant
failure. Bain, C. A.
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The second paper being given
in Helsinki, Finland is:-

Gingivain a Cysteine
Proteinase

by
H. N. Shahl ,  S.  E.  Gharbial  &
P.A. Lawson.2 Department of
Oral  Biology, Dalhousie
Universi ty. l  Department of
Oral Microbiology, The London
Hospi ta l  Medical  Col le gez,
Londoil, UK.

Much of our understanding of
the role of  dark pigmented
anaerobic rods in the aetiology
of per iod on tal  d iseas es s tems
directly from an appreciation of
the taxonomic complexi t ies of
these microorganisms.
He ter o g e nei  ty among dark-
pigmented strains,  or ig inal ly
placed in one specie s,  B
melaninogenicus, was f i rst
reported in 197 6 (Shah et al. J.
App. Bact. 4I , 473). Following
a ser ies of  chemotaxonomic
analyses, 10 species are now
recogni zed, 3 of which belongs
to the genus Porphyromonas
while the remainder have been
assigned to the genus
P rev ote l la.  Current 165-rRNA
sequence data corroborates the
chemotaxonomic features of
these species.  P.  g ingival is is
considered the most important
per iodontal pathogen.
Virulence of  th is species i  s
undoubtedly mult i factor ia l  but
part icular at tent ion has been
f oc u sed on the protein ase s
which are generally considered
to be trypsin-l ike. 'We have

recent ly pur i f ied the
extracel lu lar  proteinases of
strain W83 and using a variety
of techniques shown it to be a
cysteine proteinase for which
we proposed the name
'gingivain ' . Gingivain has
several  funct ions including
disrupt ion of  the basement
membrane of epithel ical cel ls,
lysis of  erythrocytes and
probably plays a key role in
support ing the nutr i t ional
network of subgingival plaque
b ac ter i  a.

The authors of these Helsinki
papers would like to acknowl-
edge support from MRC Grant
No. 9009DG -20550.

Yet Even More Abstracts
Dental  Research I . {ews has
learnt  of  a f  ur ther tw o
abstracts submit ted for the
AADS meeting in Boston.

Implant Surgery- The Learning
Curve Wave it Goodbye!
C. A. Bain and P. K. Moy.

Introduct ion to Dent istry;  a
micro-teaching uni t  for
beginning dental students.
C. A. Bain

Abstracts were also submitted
to Academy of Osseointegration
Meeting, Vancouver, Feb. 199L:

Factors Predisposing to Implant
Failure. C. A. Bain

Effects of Smoking on Failure
Rates of Dental Implants.
C. A. Bain and P. K. Moy

J
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Mary in Print
Congratulat ions are due to
Mary McNally our fourth year
dental  student who is f i rst
author on a scienti f ic paper
publ ished in the Journal  of
Nutr i t ion. The t i t le of the
paper is: -
"Contrlbutlon of Sulfate and
Sulfoesters to Total Sulfur
Intake ln Infants Fed Human
Ildlk."
M. E. McNally, S. A. Atkinson* &
D. E. C. Cole, Dept. Pediatrics &
Pathology, Dalhousie,  & *Dept.

Pediatrics, McMaster.

ABSTRACT: Colostrum (d 2-4)
and mature human mi lk
samples col lected from eight
mothers giving birth at 31 t 7
wk. of gestation were analyzed
for total sulfur, free inorganic
sul fate and acid labi le
sulfoesters. The data presented
are representative of complete
24-h expressions. Total sulfur
was measured using a wet
digest ion procedure in which
al l  forms of  sul fur  were
converted to inorganic sulfate"
The sulfate was quantified by a
radiometr ic bar ium precipi ta-
tion assay. Total sulfur showed
no marked diurnal  var iat ioo,
but the mean concentration in
1 9 colostrum samples ( I0.2 t
4.2 mmol/L) was signi f icant ly
higher than in 14 mature milk
samples (4"3 + 0.8 mmollL) (P (

0.00 1). The range of predicted
24-h intakes of  sul fur  by
infants fed colostrum (0.78-
3.22 mmol/kg body weight)
was slightly higher than those

fed mature mi lk (0" 54- 1 .06
mmol/ tcg),  but  i t  was not
signi f icant ly di f ferent.  The
c ombined fract ion s of  f ree
inorg anic s ul fate and ac id -
labi le sul foester f ract ions
contr ibute ,SVo to the total
sul fur  content of  e i ther
c olos t rum or mature mi lk.
However,  the phy siological
s igni f i  cance of  these mi lk
c omponents remains to be
determined. J. Nur. 121: 1250-
L254, 1991 .

Intel lectual  Integr i ty
"For centur ies knowledge
meant proven knowledge
proven either by the power of
the intellect or by the evidence
of the senses. 'Wisdom and
intel lectual integri ty demanded
that one mus t  de s i  st  f rom
unprov en ut teranc e s and
minimizq even, in thought, the
gap between speculat ion and
establ ished knowledge."

Imre Lakatos

C hnf,stm&s Wf,sh8
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