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New Era in Dat Research

Dr. Haroun Shah visi ted our

Faculty in December 1990 to

pafiicipate in the MRC Site visit

lo ' .  h is Development Grant

application. Dr. shah will be

taking uP his Posi t ion as a

Facul ty member j  o int lY

appointed between Dent istry

una Medicine in JulY 1991 '
Haroun is one of the toP dental

microbiologists in the world. It

i  s  indeed fortun ate for

Dalhousie that we have been

able to attracted Haroun to join

our faculty. Our International

reputation in certain areas of

research wil l  now be supple-

mented with an impressive

internat ional  reputat ion in

microbiology. This edit ion of

The Dental Research l.{ews is

devoted to Some of the current

research of Dr. Haroun Shah' A

total of 8 abstracts have been

accepted for Presentat ion bY

Dr.  Shah's grouP at  the 1991

Brir ish society for  Dental

Research meeting. These eight

abstracts are reproduced in full

on pages 2 to 7 .
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New Research Era in
Canada? ?

The House of  Commons

Committee on industrY, Science

and technologY, regional and

northern development released

31 recommendat ions to the

government on the Lzth

December 1990. The most

important was a doubl ing of

budgets over the next three

yeais for, MRC, I\TSERC and

SSHRC. These agencies had a

combined total budget of some

$734 milt ion in 1990. The aim

is to increase this to $ 1 ,468 (+

inf lat ion) bY 1993. The

recommendations form Part of

a larger national commitment

to science and technologY,

which will push the spending to

!.9Vo of the GDP bY the Year
2000 and 2.5Vo bY the Year
2005. currently canada spends

only l.3Vo of GDP on research'

$$$$$$$$$ $$$$$ $$ $ $$ $$ $ $
Happy New Year
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Periodontal  Pathogens
The appointment of  Haroun
Shah marks a maj or break-
through in the develoPment of
biological  research in the
Facul ty of  Dent istry. An
indic at ion of  the area of
re searc h which is current lY
being pursued by Dr. Haroun
Shah's research group can be
gained from the following eight
abstracts. These abstracts have
been submit ted and accepted
for the Br i t ish S ociety for
Dental Research Meeting 1991.

1) P. A. Lawsoo, S. E Gharbia,

H. N. Shah & M. D. Collins*.
S trategies studying
p er io d ontal  p athog ens :
(1) 165 rRNA sequence
analysis.

I t  is  now universal ly
recognised that comp arat ive
analysis of 165 ribosomal RNA
seq uences currently represents
the most powerful method for
investigating the natural inter-
relationships of microorganisms
and is also of  considerable
value for construct ing nucleic
acid probes. In the present
study we have therefore
examined the partial 165 rRNA
primary sequences of members
of the genus Fusobacter ium,
P o rp hy r  omone s,  T r  ep o nema,
P r  ev ot  e l la,  Tfss i  erel la,  Leptotr i -
chia,  and Bacter iodes by
rev ers e t r  an s cr ipt i  on.  The
sequencing strate gy generated
a continuous stretch of about
1350 bases for each organism.

Novel  delet ions def ined each
genus. For example, Fusobacte-
rium were ch aracterised by a
22 base delet ion in the V6
region of the molecule whereas
Treponema pos ses sed maj or
modifications prior to the V3
region of  the smal l  subuni t
ribosomal RNA.

The present study
revealed considerable inter-
and intrageneric heterogeneity
among per iodontal  pathogens.
At the species level taxa were
character ised by unique
oligonucleotide signatures.

2) S. E. Gharbia*, H. I{. Shah and
P. A. Lawsotl.

S t rategi  es for  stu dying
per iodontal  pathogens:
(2) Physiology and
Metabol ism.

An appreciation of micro-
bial activity of subgingival sites
necessi tates detai led phy sio-
logical and metabolic studies of
the resident f lora. 'We have
undertaken such studies on the
key periodontal pathogens P
gingival is,  F.  nucleatum and T.
dent icola using radiolabel led
substrates,  enzyme assays,
transport  studies,  c onduct iv i ty
measurements,  e lectron trans -
port studies and other methods.
Al l  species ut i l ised pr imari ly
ni t rogenous substrates.  In
general acidic and basic amino
acids were preferentiallY taken
up but their biological function
(Cont on page 3)
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(Cont from page 2)
v aried " For example,  P .
gingivalis utilized glutamate for
biosynthetic reactions whereas
F. nLtcleatum catabolized this
amino acid for  energy
assimilation. Both P" gingivalfs
and T. dent icola possessed
electron transport systems but
the latter had the capacity to
biosynthesize all i ts precursors"
Label led uptake studies and
c onduct iv i ty measurements
revealed a higher affinity for
pept ides compared to amino
acids,  however,  both their
molecular weight and
composi t ion var ied among
species.

The s e re s u l ts ind ic ate
that per iodontal  pathogens
u t i  l ize nitrogenou s subs trates
for energy but differ markedly
in both their catabol ic amino
acids and corresponding
anabolic metabolism.

3) H" N" Shah*, S. E. Gharbia and
P. A. Lawson:

S trategies for  studying
p er iodontal  pathogens:
(3) Microbial  Interact ions.

Our preliminary observa-
t ions that the combined
hydroly t ic  ac t i  v i ty toward s
drazo-labelled proteins by P .
gingival is and F. nucleatum
increased by >307o prompted
detai led studies on microbial
interactions among key period-
ontal pathogens. Such investi-
gations require initial detailed

metabol ic s tudie s of  key
fermentable substrates,  which
were unde r taken u s in g a
var iety of  b iochemical  tech-
niques. Two major proteinases,
the cysteine proteinase
(gingivain) and a cathepsin-l ike
enzyme of T. denticola were
potent hydrolyt ic en zymes
ag ain s t  f  av oured pro te i  n
hydrolysates suc h as proteo se
peptone, trypticase or proteins
of crevicular fluid. fn ail cases,
pept ides released had growth
promoting effects on both the
parent species and other
organisms that colon rze the
same ecosystem. Many of
these reactions were regulated
by the metabol ic act iv i ty of
another species. For example,
the reduct ion required for
maximum activity of gingivain
(from P. gingivalfs) was met by
the rele ase of  1o w Mr
mercaptans from the
catabol ism of cysteine by F
nucleatum.

Resul ts obtained so far
indicate that  var ious interac -
tions occur among periodontal
pathogens which may have a
direct bearing on the process of
disease development in subgin-
gival sites.

Do you have any ' :  RF'SF'{  RCH
NEWS ITEMSI'  which you would
like to share with your colleagues.?
If so, please forward such items to
the Research Development Off ice,
or call 167 5 .
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4) P. A. Lawsofl*, S. E. Gharbia
and H. N. Shah

Ribosomal RNA sequence
analysis of  F uso bacter ium
species;  phylogeny and
cl in ical  impl icat ions.

The phylogenet ic inter-
relationship of members of the
genus Fusobacter ium was
inve st ig ated by c omparat ive
analysis of their 165-ribosomal
RNA sequences. The sequence
data revealed considerable
intragener ic heterogenei ty.
The four species F. nucleaturn,
F. alocis ,  F. periodonticum and
F. simiae which colonize the
oral cavity, exhibited high inter
species sequence homology and
formed a coherent group quite
dist inct  f rom the cluster of
species,  F.  mort i ferum, F.
ver ium and F. ulcerans which
normally reside in the colon.
Other fusobacteria displayed no
specific relationship. The key
per iodontal  pathogetr ,  F i
nuc I  e atum was genet ical ly the
most diverse and contained
four sub species nucleatum,
subsp. polymorphum, subsp.

f us i f  o rme and subsp. enimalis.
Studies on the distribution and
frequency of  th is species
revealed that 82Vo of  subsp.
nuc leatum were isolated from
diseased si tes whereas subsp.
polymorphum was only
recovered from heal thy s i tes.
Only 6Vo of isolates were subsp.

fusif o rm.

Despite the high mol Vo
G+C of some Fusobacterium sp.
from the oral cavity (eg. F.
alocis ,  39Vo),  they form a
phylogenetical ly more coherent
group than colonic species.
Considerable inter- and intra-
species diversi ty exist .  This
study revealed, for the f irst
t ime, that in relation to oral
diseases, subsp. nucleatum is
cl in ical ly the most important
member of  th is group of
organisms.

5) H. N. Shah, S.
M. J. Kelly*.

Locat ion and
interact ion of
proteinase and
haemagglut in in
Porphyromonas

E. Gharbia and

funct ional
the cysteine

the
of
gin giv al i  s .

The haemagglut in (HA)
and cysteine proteinase
(gingivain) of P. gingival is are
considered important virulence
factors.  We examined their
interaction using 5 1 Cr released
and electron microscopy. HA
was not accompanied by
simultaneous lysis, but instead
a slow process of attachment
and speci f ic  at tack on the
surface of the red blood cells
(rbc), leading to the production
of minute pores and eventually
leakage of its cellular contents.
Antisera against the HA of P .
gingival is 381 inhibi ted the HA
act iv i ty of  strain W83 cel ls,
vesicles and supernatant. The
(Cont on page 5)
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(Cont from page 4)
neutral i  zed supern atant
(1:1600) lost 70-80Vo of BAPNA
act iv i ty but the residual
activity behaved similar to the
nat ive supernatant in that
stoichiometric amounts of 2,2'-
dipyridyl disulphide complete-
1y inhibited proteolytic activity
which was fully restored upon
addi t ion of  a low Mr
mercaptan. Binding of  the
antiserum to the HA receptor of
P. gingival is st i l l  permit ted
ti trat ion of the active centre
cysteine of gingivain. Gingivain
caused lysis of rbc and was not
neutralized by antisera to the
I:LA.

These results suggest that
although the HA and gingivain
are most l ikely separate, they
are closely sited molecules on
the outer membrane of  P.
gingiv al is and may
functionally related.

be

6) H" Y. Fraser*, S. E. Gharbia
and H. I\f. Shah

The production of D(-) and
L(+)- lact ic acid among
Leptotr ichia buccal is
strains,

L. buccalis is phylogeneti-
cal ly c losely related to
F us o b a c t  e r  i  um, but di f fers
markedly from the latter in
producing major levels of lactic
acid as a metabol ic end
produc t . Ap art from its
dissolut ion of  enamel,  the
presence of the D(-) isomer of

lactic acid in the blood stream
is severely toxic.  We have
shown previously that a single
strain of L. buccal is produced
mainly D(-)  lactate and
signif icantly less L(+) lactate.
In the present study, we
extend these observat ions to
include 9 cl inical isolates and
the type strain of L. buccalis for
their production of lactic acid
isomers using enzymatic assays
involving D(-) and L(+) lact ic
acid dehydrogenase s (LDH).
Lactic acid was produced in the
absence or presence of glucose.
Al l  but  3 strains produced
mainly D(-)  lactate (ca 0.6
2.65 g.L- 11 and lower levels of
L(+) lactate (ca 0.045 1.69
g.L- I ;. Two strains produced >
40 times D(-) than L(+)-lactare.
LDH electrophoretic patterns of
strains revealed heterogenei ty
but th is did not corroborate
with the profiles of strains that
produced abnormal ly hi  g h
levels of D(-) lactate.

The results of this study
revealed heterogeneity in LDH
patterns among clinical isolates
of L. buccalis. These patterns,
however, do not correlate with
dispar i ty in D(-)  and L(+)-
lactate levels among the test
s t ra in s .

Just i f ied Research Act iv i ty
"no research activi ty need be
justif ied by its probable contri-
bution to comfort, convenience,
or profit."

p
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7) P. A. Lawson, S. E. Gharbia,
H. N. Shah and D. R. Clark* :

Dehydrogenases and
r ibosomal RNA gene
restr ict ion patterns among
p er iodontal  pathogens.

The appl i  cat ion of
chemotaxonomic and molecular
techniques to the study of
per iodontal  pathogens has
resulted in clearer circumscrip-
tion of many taxa. However,
diversi ty st i l l  exists at  the
species level .  B ased on a
knowledge of  the metabol ism
of these species,  we have
selected key enzymes to study
species diversi ty based upon
their electrophoretic migration.
Addi t ional ly,  we have used
ribosomal RNA gene restriction
patterns (RFLP), generated by
sequence homology to chromo-
somal DNA of test strains, to
study inter species diversi ty.
P. gingival is showed minor
var iat ions in malate dehydro-
gena (MDH) mobilities and was
confirmed by RFLP using Pst I.
F. nucleatum, proviously shown
to comprise 3 groups based on
glutamate dehydrogenase and
2- ox og lu tarat  reduc tase, was
found to c omprise f  ur ther
subgroups using Taq I and E c o
RI .  T. denticola strains were
homogenous by MDH and
fumarase patterns but hetero-
geneous by RFLP using N ci I.

These studies conf i rmed
that heterogeneity still exists at

the species level  among
periodontal  pathogens. The
present method is useful for
probing the heterogenei ty of
periodontal pathogens.

8) S. E. Gharbia, H. f\f. Shah and
R. A. D. Williams*

Growth studies and
physiology of  oral
spirochaetes.

T r ep o ne ma species repre-
sent a significant portion of the
colonizing f lora of subgingival
sites but remain poorly studied
due largely to the difficulties of
cul tur ing these organisms by
convent ional  laboratory meth -
ods. Poor cel l  y ie lds and
growth rates have hampered
studies on their physiology. In
the present study we have
used a variety of modifications
of the standard 'NOS' medium
to improve the growth yield of
species.  The best cel l  y ie lds
were obtained with cel ls
cultured on sol id ' I{OS' media
trapped between fi l ter papers
(0.22 p m) and glass s l ides
embedded in agar. In liquid
media,  the best method was
'NOS' containing 0.3Vo agar
utihzing the Hungate System.
Attempts to cul ture cel ls by
t issue culture procedures were
highly successful.  Monolayers
of several  cel l  l ines were
prepared in t issue cul ture
f lasks and the cul ture f lu id
replaced with an inoculum of
(Cont on page 7)
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(Cont from page 6)
the test strains and incubated

anaerobically at 37oC. Electron
microsc opy rev ealed large
numbers of spirochaetes within
4 days attached to specific
points of the host cells. Both
amino acids and peptides were
metabol ized but arginine rich
pept ides were preferent ia l lY
cle aved.

The growth of  oral
spirochaetes can be significant-
ly improved by t issue culture
methods. Arginine r ich PeP-
t ides were rapidly hydrolysed
and represented the favoured
growth substrates.

Empir ical  Evidence.
" 'What dist inguishes science
from the other works of the
human im aginat ion is Preci-
sely the insistence on test ing,
on subjecting hypotheses to the
most intense scrutiny with the
help of empirical evidence. If
we are to dist inguish science
from poetry, we must have a
theory of  ver i f i  cat ion or
c onf i rmat ion that te l ls  us
exact ly how to make that
dist inct ion.  "

Pat Langley et QL

The Final  Solut ion
Famous biologist E. B. Wilson
predicted in L925 that the final
solut ion to every quest ion in
biology would be found in the
cell. A human being is made

of more than 100 tri l l ion

cells, and each is a l iving unit.
Almost every field of science
n ow u se s cel l  c ul  ture
techniques dentistry has been a
bi t  s low in establ ishing cel l
biology laboratorios, but that is
beginning to change. In our
biomater ia ls research cel l
cul ture techniques are wel l
estabt ished as a method of
evaluating biological effects of
compounds bein g c on sidered
for use as biomaterials.

Five or s ix years ag o,
there were few cel l  culture
papers presented at  the
IADR IAADR meetings. At the
1990 IADR ses sion in
Cincinnati, cell culture studies
accounted for about L3Vo of all
work presented.

l" lurphu's LatYs
of Research

18) The number of text books
on statistics increases
exponentially with the
level of your frustration as
you try to find a statistical
method which will enable
you to draw the desired
conclusions from Your data

mffiAffiffiffiWA
up
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The House That Crest Bui l t .
The American Dental Associa-
t ion gave Crest tooth paste
provis ional  approval  in L969,
and full approval in 1964. By
L964 Crest had about a third of
th e d en t i f r i  c  e marke t .  A
number of the early research
cl in ical  t r i  a ls wi th f luor ide
dent i f r ices fa i led,  th is was
be cause the f luor ide was
inactivated by the abrasive in
the toothpaste. It wasn't just a
c ase of  adding the f luor ide.
Three Indiana Universi ty
researchers Muhler (dentistry)
and D ay and l . {eberg al l
(chemistry) held rhe patenr on
the f i rst  successful  Crest
formula,  which demonstrated
that heat treating the abrasive
could make it compatible with
f luor ide.  f  ndiana Universi ty
made a contractual agreement
with Proctor and Gamble
Company to use the patent.
Royalties from the sale of Crest
were u s ed to bui ld the
Prevent ive Dent istry Research
Inst i tute at  Indiana of ten
referred to as 'The House That
Crest Bui l t . '  The patent on
Crest expired in L967 and the
inst i tute has never received
that level of income since.

When the Inst i tute was
dedicated in 1 968, i t  provided
an opportunity for all preven-
tive dentistry researchers to be
housed under the same roof for
the f i rst  t ime. Researchers
previously had been scattered
in var ious locat ions in

Bloomington at  the medical
sciences bui ld ing,  dental  and
medical  schools,  and S tate
Board of Health.

In 1972, when Dr. Muhler
moved the Prevent ive
Dentistry Research Institute to
the Fort  Wayne campus, the
facil i ty on the IUPUI campus
was renamed the Oral Health
Research Inst i  tute,  wi th Dr.
Ralph 'W. Phillips appointed as
director and Dr.  Stookey, a
197 |  graduate of  the PhD
pro gram in pre v en t i  v e
dentistry, &s associate director.
Dr. Stookey was named director
in 1981.

Today, the Inst i tute is
virtually bursting at the seams
of i ts modest-s ized quarters
(and, in fact, has had to house
one of  i ts  newest programs
across the street at the dental
school). The institute which is
div ided into f ive sect ions
employs about 50 ful l - t ime
facul ty and staf f  members;
their work is supplemented by
nearly 100 individuals who are
employed on a temporary
basi  s,  dependin g upon the
number and size of the studies
being undertaken at any given
t ime.

The pace in our Biomaterials Research
Laboratory in swift. (Unless, of course, you
count the times when a grant application or
abstract deadline is looming up then, it is
frantic.
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Misinterpreted
"f t is important to realize that
science does not make
assert ions about ul t imate
questions about the riddles of
existence, or about man's task
in this world" This has often
been wel l  understood. B ut
some great scientists, and many
lesser onoS, have misunder-
stood the situation. The fact
that science cannot make any
pronouncement about ethical
pr inciples has been misinter-
preted as indicating that there
are no such principles while in
fact  the search for t ruth
presupposes ethics.  "

Karl Popper

O) Do frogs have
teet h ?

l f  so in which jaw?

Have You Read
"Publ ic Pol icy and Human
Research, " by Albert R. Jonsen,
published in Biomedical Ethics
Review, edi ted by James M.
Humber and Robert Almeder.
Human Press, Clifton, N.J., 1984.

N ev er forg et
Concern for man himself and
his fate must always form the
chief interest of al l  technical
endeavors. Never forget this in
the midst of your diagrams and
equations. Albert Einstein.

An Age old Problem
"If you thought that cancer was
complex,  look at  aging. I f
you're are a researcher ,  you
can' t  go into a better f ie ld.
We're at the point now that the
lay public is recog nizing the
importance of  research in
aging, and the funding from the
government sector and private
sector is increasing."

Edward Schneider

Anuromorpha Research
Did you know that the frog's
oral mucosa is enough like the
human's to be of possible use in
dental research.

Answer:

's l , rBI
uloq u! qlaal sBtl
,uopo{}eu6lqd uv,

0or1 lo snua6 aql

Supposing that you conducted an implant research
experiment on six birds. The implants in three failed.
What type of statist ical analysis would you use?

The Tukey tes
natural ly

ffiffiWHH


