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Abstract

Objective: To monitor clinical and microbiological changes during experimental
gingivitis in type 1 diabetics and non-diabetics.

Materials and Methods: Nine type 1 diabetics with good/moderate metabolic
control and nine age-gender matched non-diabetics were recruited. Probing pocket
depths in all subjects did not exceed 4 mm and none were affected by attachment loss.
According to the original model, an experimental 3-week plaque accumulation
resulting in experimental gingivitis development and a subsequent 2-week period of
optimal plaque control were staged. Subgingival plaque samples were collected at
days 0, 21 and 35 from one site per quadrant, pooled and analysed using checkerboard
DNA-DNA hybridization.

Results: Diabetics (mean age 25.6 £ 5.8 standard deviation (SD), range 16-35 years)
had a mean HbA . level of 8.1 £ 0.7% (SD), while non-diabetics (mean age

24.8 + 5.7 (SD), range 15-36 years) were metabolically controlled (HbA ;. <6.5%).
Between Days 0, 21 and 35, no statistically significant differences in mean plaque and
gingival index scores were observed between diabetics and non-diabetics. At days 7
and 21, however, diabetics showed statistically significantly higher percentages of
sites with gingival index scores =2 compared with non-diabetics. Mean DNA probe
counts of the red and orange complex species increased significantly (p <0.05)
between days 0 and 21 and decreased significantly (p <0.05) between days 21 and 35
in both groups.

Conclusion: Both diabetics and non-diabetics react to experimental plaque
accumulation with gingival inflammation. Type 1 diabetics, however, develop an
earlier and higher inflammatory response to a comparable bacterial challenge.
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Type 1 diabetes mellitus is a systemic
autoimmune disease characterized by
insufficient insulin secretion of the
pancreatic f cells. This metabolic dis-
order involves abnormal regulation of
both glucose and lipid metabolisms
resulting in hyperglycemia and hyperli-
pidemia. Major systemic complications
of uncontrolled diabetes such as retino-
pathy, nephropathy, neuropathy, vascu-
lar and cardiovascular disorders are the
result of a prolonged hyperglycemic and
hyperlipidemic state. To this list of
long-term diabetic complications, perio-
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dontal diseases have been added as the
sixth complication (Loe 1993).
Periodontal diseases are multifactorial
diseases characterized by a chronic inflam-
matory process initiated by the presence
of a Gram-negative anaerobic bacterial
infection (Haffajee & Socransky 1994).
Although chronic periodontitis affects
an estimated 7-13% (moderate—severe)
to 22-40% (mild) of the adult popula-
tion, respectively (Papapanou 1996,
Norderyd & Hugoson 1998, Albandar
et al. 1999), studies have suggested that
the bacterial challenge accounts for a re-

latively small proportion (around 20%)
of the variance in disease expression
(Grossi et al. 1994). On the other hand,
studies involving adult twins have
demonstrated that host factors account
for about 50% of the variance in disease
expression (Michalowicz et al. 1991).
Although bacterial biofilms are an ess-
ential prerequisite for periodontal dis-
ease development, a susceptible host is
required. Hence, a new concept of peri-
odontal disease pathogenesis has been
proposed (Page et al. 1997). In this
recent concept, the model of a biofilm-



dominated process was extended to one
in which the host response emerged as
the dominant effect modifier in perio-
dontal disease expression. Data indica-
ted that subjects exhibiting generalized
severe ‘‘chronic’’ periodontitis may
present with an exaggerated immunoin-
flammatory response to the bacterial
challenge (Salvi et al. 1998). Acquired
risk factors, such as diabetes mellitus,
may account for a hyperinflammatory
host response to the bacterial challenge
(Salvi et al. 1997a,b), thereby influen-
cing periodontal disease susceptibility,
progression and outcome of therapy.
The association between diabetes
mellitus and periodontal diseases has
long been debated on the basis of con-
flicting results. On one hand, several
reports indicated little or no association
between diabetes and periodontal dis-
ease status (Barnett et al. 1984, Tervo-
nen & Knuuttila 1986, Rosenthal et al.
1988, Hayden & Buckley 1989, Sand-
holm et al. 1989, Sastrowijoto et al.
1990). Others, however, including large
epidemiological population-based sur-
veys, tended to support a higher pre-
valence and severity of periodontal
diseases in diabetic patients compared
with non-diabetic controls (Hugoson et
al. 1989, Emrich et al. 1991, Katz et al.
1991, Tervonen & Oliver 1993, Oliver
& Tervonen 1993, 1994, Seppild &
Ainamo 1993, 1994, Grossi et al. 1994).
This relationship appears to be corre-
lated with the status of metabolic con-
trol as indicated by blood glucose and
glycosylated haemoglobin levels, the
onset and duration of the diabetic
condition and the presence of medical
complications. Moreover, the prevalen-
ce of periodontal disease increased
among diabetics after puberty and with
an increasing age of the population
(Cianciola et al. 1982, Gusberti et al.
1983, Rylander et al. 1987, Hugoson et
al. 1989, de Pommereau et al. 1992,
Karjalainen & Knuuttila 1996). This
susceptibility, however, did not corre-
late with increased levels of plaque and
calculus accumulations (Rosenthal et al.
1988, Seppild et al. 1993). Collectively,
these studies support the concept of a
mutual relationship between the two
diseases, particularly in subjects with
poorly controlled diabetes mellitus.
Therefore, the aim of the present
clinical experiment was to monitor
clinical and microbiological changes
occurring during a 21-day period of
undisturbed plaque accumulation and a
subsequent 14-day period of meticulous
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plaque control in type 1 diabetics and to
compare these changes to those of age—
gender matched non-diabetics.

Materials and Methods

The study was designed and conducted
as a controlled 35-day experimental
gingivitis following the model proposed
by Loe et al. (1965). The study protocol
was submitted to and approved by the
Ethical Committee of the Canton of
Berne, Switzerland.

Patient selection

Type 1 diabetics attending on a regular
basis the Department of Endocrinology
and Diabetology of the University
Hospital (Inselspital) of the University
of Berne were screened and recruited.
The diagnosis of type 1 diabetes was
based on the laboratory and clinical
criteria routinely applied in the Depart-
ment of Endocrinology and Diabetology
of the University of Berne. Subject
recruitment and matching was per-
formed by one examiner. Assessment
of clinical parameters as well as micro-
biological sampling and processing was
carried out by another examiner blinded
to the medical status of the patient. In
order to be enrolled, diabetics had to
meet the following inclusion criteria:

o Age <40 years.

e Confirmed diagnosis of diabetes
mellitus type 1.

e Insulin therapy >12 months.

e Good/moderate metabolic control as
determined by mean glycosylated
haemoglobin level of <9.5% in the
past 12 months.

e No diabetes-related systemic com-
plications.

e No other relevant medical condi-
tions.

e A dentition with a minimum of 24
permanent teeth.

e Pocket probing depth <4 mm at six

sites/tooth.
e Willingness to comply with all
study requirements and signing

informed consent.

Patients were excluded for one of the
following conditions:

e Diabetes type 2.

e Smoking >5 cigarettes/day.

e Antibiotic therapy within 3 months
of the baseline examination.
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e Chronic medication known to affect
the periodontal status within 4
weeks of the baseline examination.

e Pregnant or lactating females.

e Uncontrolled type 1 diabetes.

e Periodontal attachment loss any-
where in the dentition.

e Alcohol or drug abuse.

e Incipient carious lesions which
could potentially exacerbate during
a period of oral hygiene abstinence.

e Stomatological diseases.

Age—gender matched non-diabetics
(mean glycosylated haemoglobin level
<6.5%) subjects were recruited from
the pool of the Department of Perio-
dontology and Fixed Prosthodontics of
the University of Berne.

Clinical assessments and procedures

After a prophylaxis procedure, includ-
ing instruction in optimal oral hygiene
practices and a thorough scaling and
polishing of the entire dentition, diabe-
tic and non-diabetic subjects were asked
to perform optimal tooth cleaning pro-
cedures for a period of 3—4 weeks. The
ability to perform proper plaque control
was assessed for each patient before
entering the experimental phase. At the
end of the pre-experimental phase, sub-
jects were evaluated for the presence of
plaque and gingivitis, the objective being
the achievement of low plaque (PII) and
gingival index (GI) scores at baseline
compatible with gingival health.
Subsequently, the subjects were ask-
ed to abstain from all oral hygiene pra-
ctices for a period of 21 days during
which plaque was allowed to accumu-
late on all tooth surfaces. Following this
period of no-oral-hygiene, all subjects
resumed their optimal mechanical pla-
que control practices to reach pre-
experimental levels of oral cleanliness
and gingival health. At baseline (day 0),
after 7, 14 and 21 days of undisturbed
plaque accumulation and 14 days foll-
owing re-institution of oral hygiene pra-
ctices (i.e. day 35), the following
clinical parameters were assessed at six
sites of each tooth in the entire dentition:

e Supragingival plaque accumulation
according to the criteria of the PI
system Silness & Loe 1964).

e Gingival health or inflammation
according to the criteria of the GI
system (Loe & Silness 1963).
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Third molars were excluded from the
assessments.

Subgingival bacterial sampling and
analysis

After removal of supragingival plaque
and isolation of the area with cotton
rolls, subgingival plaque samples were
collected with individual sterile Gracey
curettes from pre-determined sites (i.e.
disto-lingual sites of first molars) in
each quadrant. The sites for plaque
sampling were selected at baseline.
Plaque samples were collected at base-
line and again at Days 21 and 35. The
four subgingival samples were pooled in
an Eppendorf tube containing 600 pl of
TE solution (10mM tris-HCl, 1 mM
EDTA, pH 7.6) (Syed et al. 1980).
After dispersion, 400 pl of 0.5M NaOH
was added.

Counts of 40 subgingival species
were determined in each pooled plaque
sample using a modification (Haffajee
et al. 1997) of the checkerboard DNA-
DNA hybridization technique (Socrans-
ky et al. 1994). The samples were lysed
and the DNA placed in lanes on a nylon
membrane using a minislot device
(Immunetics, Cambridge, MA, USA).
After fixation of the DNA to the
membrane, the membrane was placed
in a miniblotter 45 (Immunetics) with
the lanes of DNA at 90° to the lanes of
the device. Digoxigenin-labeled whole
genomic DNA probes to 40 subgingival
bacterial species were hybridized in
individual lanes of the miniblotter. After
hybridization, the membranes were
washed at high stringency and the
DNA probes detected using antibody
to digoxigenin conjugated with alkaline
phosphatase and applying chemifluores-
cence detection. The probes and their
source strains have been described by
Ximénez-Fyvie et al. (2000). Signals
were detected using AttoPhos substrate
(Amersham Life Science, Arlington
Heights, IL, USA) and a Storm Fluor-
imager 840 (Molecular Dynamics, Sun-
nyvale, CA, USA). Two lanes in each
run contained standards at concentra-
tions of 10° and 10° cells of each
species. Signals were evaluated using
the Storm Fluorimager 840 (Amersham
Biosciencies, Piscataway, NJ, USA) and
converted to absolute counts by com-
parison with the standards on the same
membrane.

The outline of the experimental
procedures is summarized in Fig. 1.

Statistical analysis

The null hypothesis of no significant
clinical and microbiological differences
during an experimental gingivitis period
between diabetic patients with good/
moderate metabolic control and non-
diabetic controls was tested. Clinical
data are presented as mean values + 1
standard deviation (SD). Paired and
unpaired t-tests were used for differ-
ences in PII and GI scores. Odds ratios
(OR) were estimated by the Mantel—
Haenszel test. Differences in mean total
DNA probe counts and relative propor-
tions of the complex species were tested
using the Wilcoxon rank sum test. The
level of statistical significance was set at
o= 0.05.

Results

All 18 subjects entered into the study
completed the final examination at Day
35.

As shown in Table 1, there were no
significant differences between dia-
betics and non-diabetics with respect
to age, race, gender and the number of
teeth present. The mean age was
25.6 + 5.8 years (range 16-35) for the
diabetic and 24.8 £5.7 years (range
15-36) for the non-diabetic cohorts,
respectively. The mean percentage (%)
of glycosylated haemoglobin (HbA.)

Scaling/root Plaque Index Plaque Index

amounted to 8.1 =£0.7% (SD) in the
diabetics and to <6.5% in all non-
diabetic subjects.

Figure 2 illustrates mean full-mouth
PII scores &+ SD at baseline (day 0) and
days 7, 14, 21 and 35 in diabetics (D)
and non-diabetics (ND). Both diabetics
and non-diabetics displayed a statisti-
cally significant increase (p <0.05) in the
mean PII score during 3 weeks of
undisturbed plaque accumulation, i.e.
from baseline (D: 0.2 4+0.1; ND:
0.1 £0.1) to day 21 (D: 2.0+£0.1;
ND: 1.9 £ 0.3). Within both groups, a
similar statistically significant decrease
(»<0.05) in the mean PII score was
observed after re-institution of mechan-
ical plaque control, i.e. from days 21 to
35 (D: 0.1 £0.1; ND: 0.1 & 0.05). No
statistically significant differences, how-
ever, were observed when comparing the
mean PII of diabetics to those of non-
diabetics at any observation periods.

Figure 3 shows mean full-mouth GI
scores = SD at baseline (day 0) and
days 7, 14, 21 and 35 in diabetics and
non-diabetics. No statistically signifi-
cant difference was found at day 0O
between the two groups. Both diabetics
and non-diabetics displayed a statisti-
cally significant increase (p<0.05) in
the mean GI score from baseline (D:
0.3 £ 0.3; ND: 0.2 £ 0.1) to Day 21 (D:
1.4 £ 0.1; ND: 1.2 & 0.1). Within both
groups, a similar statistically significant
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Fig. 1. Study design of experimental gingivitis (Loe et al. 1965).

Table 1. Demographic data of both type 1 diabetics and matched non-diabetic controls

Type 1 diabetics Non-diabetics

N

Age (years) = SD

Age range (years)

Male/female

Race

Teeth present = SD

Mean HbA.(%)

Duration of diabetes (years) £ SD

9 9
25.6 £5.8 248 £5.7
16-35 15-36
3/6 3/6
Caucasian Caucasian
27.0 £ 1.4 276 £1.3
8.1 £0.7 <6.5

9.0 +53 -

SD, standard deviation.
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Fig.2. Mean full-mouth plaque index
scores at baseline (day 0) and days 7, 14
and 21 of experimental plaque accumulation
and at day 35 (after 2 weeks of re-institution
of oral hygiene practices). No statistically
significant differences were found between
diabetics and non-diabetics.
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Fig.3. Mean full-mouth gingival index
scores at baseline (day 0) and days 7, 14
and 21 of experimental plaque accumulation
and at Day 35 (after 2 weeks of re-institution
of oral hygiene practices). Statistically
significant differences were found between
diabetics and non-diabetics after 7 (p <0.05)
and 21 days (p<0.01).
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Fig.4. Mean percentages of sites with
gingival index scores >2 at baseline (day
0) and days 7, 14 and 21 of experimental
plaque accumulation and at day 35 (after 2
weeks of re-institution of oral hygiene
practices). Statistically significant differ-
ences were found between diabetics and
non-diabetics after 7 (p<0.05) and 21 days
(»<0.05).

decrease (p<0.05) in GI scores was
observed during the resolution period of
gingival inflammation, i.e. from days 21
to 35 (D: 0.3 +£0.2; ND: 0.2 £0.1).
After 7 (D: 0.9 +0.1; ND: 0.8 £ 0.1)
(»<0.05) and 21 (D: 1.4 £0.1; ND:
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Fig. 5. Mean total DNA bacterial counts at baseline (day 0) and day 21 of experimental
plaque accumulation and at day 35 (after 2 weeks of re-institution of oral hygiene practices).
No statistically significant differences were found between diabetics and non-diabetics.

1.2+ 0.1) (p<0.01) days, however,
diabetics displayed statistically signifi-
cant higher mean GI scores compared
with non-diabetic controls.

Figure 4 illustrates mean% =+ SD of
sites with GI scores >2 at baseline (day
0) and days 7, 14, 21 and 35 in diabetics
and non-diabetics. In both diabetics and
non-diabetics, a statistically significant
increase (p <0.05) in the % of bleeding
gingival sites was observed from base-
line (D: 1.8 £2.8; ND: 0.3 +0.7) to
day 21 (D: 38.8 £ 13.2; ND: 23.6 £
8.7). Within both groups, a comparable
statistically significant decrease (p<
0.05) in the % of GI scores >2 was
observed from days 21 to 35 (D: 1.2 £
2.9; ND: 0.0 £ 0.0). After 7 (D: 7.8 +
4.1; ND: 4.0+2.4) (p<0.05) and 21
(D: 38.8 + 13.2; ND: 23.6 £8.7) (p<
0.05) days of development of gingival
inflammation, however, diabetics dis-
played statistically significant higher %
of bleeding gingival sites. After 21 days,
diabetics were 16 times more likely to
display a substantial % of bleeding sites
(i.e. =35%) compared with non-dia-
betics (OR 16, 95% confidence interval
(CI): 1.3-194.0, p<0.03).

Figure 5 shows total DNA probe
counts x 10° from pooled subgingival
plaque samples collected at baseline
(day 0) and days 21 and 35. No
statistically significant differences were
detected between diabetics and non-
diabetics at baseline and at days 21 and
35. In both diabetics and non-diabetics,
a statistically significant increase (p<
0.05) in total DNA probe counts was
observed from baseline (D: 9.5 x
10" £6.7 x 105, ND: 5.0 x 10* £+
4.7 x 10% to day 21 (D: 15.5 x 10* &
6.2 x 10%; ND: 16.2 x 10* £ 4.8 x 10%.

In particular, diabetics showed from
baseline to Day 21 a statistically sig-
nificant increase (p <0.05) in DNA pro-
be counts of the red and orange complex
species. In non-diabetics, a statistically
significant increase (p <0.05) was noted
from baseline to day 21 for the red,
orange, green and blue complex species.
Within both groups, a statistically sig-
nificant decrease (p<0.05) in total
DNA probe counts was observed from
days 21 to 35 (D: 7.1 x 10* + 3.5 x 10%
ND: 7.5 x 10* + 5.4 x 10%. At day 35,
samples from diabetics harboured sig-
nificantly fewer (p<0.05) DNA probe
counts of red, orange, green and yellow
complex species compared with day 21.
In non-diabetics, a significant decrease
(»<0.05) in DNA probe counts from
days 21 to 35 was observed for red,
orange and green complex species.
Figure 6 illustrates the proportions of
bacterial complex species from subgin-
gival plaque samples collected at base-
line (day 0) and days 21 and 35. No
statistically significant differences were
detected between diabetics and non-
diabetics at baseline and at days 21 and
35. From baseline to day 21, a statisti-
cally significant (p <0.05) increase was
observed for orange complex species in
diabetics and for red complex species in
non-diabetics, respectively. Concomi-
tantly, in both diabetics and non-diabeti-
cs, a statistically significant (p<0.05)
decrease was noted for blue complex
species. From days 21 to 35, a statisti-
cally significant (p <0.05) decrease was
noted for red complex species in dia-
betics and for red and orange complex
species in non-diabetics, respectively.
During the same time period, a statistically
significant (p <0.05) increase in blue
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Fig. 6. Mean DNA proportions of bacterial

complexes at baseline (day 0) and day 21 of

experimental plaque accumulation and at day 35 (after 2 weeks of re-institution of oral
hygiene practices). No statistically significant differences were found between diabetics and

non-diabetics.

complex species was observed in both
groups.

Discussion

The present clinical experiment has
demonstrated that, irrespective of the di-
abetic status, a cause and effect relati-
onship was established between the
bacterial challenge and the host respo-
nse as visualized by the development of
gingival inflammation resulting from
undisturbed plaque accumulation. In
that respect, the results fully confirmed
those of the original model (Loe et al.
1965). The elimination of the bacterial
biofilm resulted in complete resolution
of gingivitis and the establishment of
gingival health. Owing to the fact that
pre-experimental levels of gingival he-
alth were reached by the mere control of
the bacterial challenge in both diabetics
and non-diabetics, the basic concepts
for prevention of gingival and perio-
dontal disease apply to type 1 diabetics
as well.

Nevertheless, the development of ex-
perimental gingivitis in diabetics app-
eared at an earlier time point and was
more pronounced than that observed in
non-diabetic controls. Since no differ-
ences were identified in the bacterial
amount and composition of the two
groups, this clearly indicates a hyperin-
flammatory response to the same bact-
erial challenge in young type 1 diabetics
with good/moderate metabolic control.
Similar results of a higher inflammatory
response during experimental plaque
accumulation in systemically healthy
elderly (e.g. > 65 years) compared with
young healthy adults were reported by

Holm-Pedersen et al. (1975). However,
in that study, the influence of a more
accentuated plaque accumulation in the
elderly group cannot be ignored.
Previous studies have provided evi-
dence that the composition of the sub-
gingival biofilm of periodontally healthy
and diseased sites did not significantly
differ between diabetics and non dia-
betics (Sastrowijoto et al. 1989, 1990,
Mandell et al. 1992, Sbordone et al.
1995). In the present study, PII scores
did not significantly differ between the
two groups at any time point of the
experimental protocol. Moreover, no
significant differences were found with
respect to the composition of the sub-
gingival biofilm between diabetics and
non-diabetics at baseline, Days 21 and
35. During the period of undisturbed
plaque accumulation (i.e. days 0-21), a
significant increase in total DNA probe
counts was observed in both groups. In
particular, the significant increase in the
red and orange complex species reflec-
ted a shift towards more Gram-negative
anaerobic bacterial proportions. This al-
tered microbiota resembled that obser-
ved in chronic periodontitis subjects
(Ximénez-Fyvie et al. 2000). Clinically,
this microbial shift was accompanied by
a transition from gingival health to gin-
givitis. After re-institution of oral hy-
giene practices (i.e. from days 21 to 35),
a reverse shift of the microbiota towards
more Gram-positive facultative aerobic
proportions was observed. Specifically,
a decrease in proportions of red and
orange complex species was accompa-
nied by a significant increase in propor-
tions of blue complex species in both
groups. This may reflect the re-estab-

lishment of a microbiota compatible
with gingival health (Ximénez-Fyvie et
al. 2000). This transient shift of the sub-
gingival microbiota during the experi-
mental period from a health-associated
to a disease-associated microbiota and
back to a health-associated microbiota
following re-institution of optimal oral
hygiene appears to be the consequence
rather than the cause of the immunoin-
flammatory response. Such longitudinal
sequences have been documented fol-
lowing the placement of overhanging
fillings into the subgingival environ-
ment of otherwise healthy young vol-
unteers (Lang et al. 1983). Gingival
bleeding preceded the peak levels of the
colonization of the area with Gram-
negative anaerobic bacteria. The fact
that gingival inflammation, as defined
by bleeding on marginal probing, pre-
ceded peak levels of Gram-negative
anaerobic bacteria was based on the
hypothesis that bacterial nutrients could
be provided by bleeding sites associated
with inflamed gingival tissues.

Previously, several studies reported
that, despite similar plaque levels, dia-
betics presented an increased frequency
and severity of gingival inflammation
compared with non-diabetics (Bernick
et al. 1975, Cianciola et al. 1982, Er-
vasti et al. 1985, Sandholm et al. 1989,
Katz et al. 1991, de Pommereau et al.
1992, Pinson et al. 1995).

In the present study, the level of
metabolic control in the diabetics was
good-to-moderate (HbA ¢ 8.1 + 0.7%).
In the diabetic group, however, statisti-
cally significant higher mean GI scores
were reached after 7 and 21 days. At
day 21, diabetics exhibit a higher % of
bleeding sites compared to the non-dia-
betic controls. In diabetics, this reflects
an OR of 16 (95% CI: 1.3-194.0, p<
0.03), i.e. a 16 times higher probability
of reacting to a 3-week undisturbed bac-
terial challenge with substantial bleed-
ing (i.e. 35% with GI >2) compared
with non-diabetic controls. The findings
of the present study are in disagreement
to those of Ervasti et al. (1985) who
found that the proportion of bleeding
surfaces was significantly smaller in
adult diabetics compared with non-dia-
betic controls. However, a true compar-
ison of the present longitudinal study
with the latter cross-sectional survey
may not be appropriate. Nevertheless,
explanations for the discrepancies in the
results may be attributable to the diff-
erent age cohorts studied in the two
studies or — more likely — to the various



definitions of metabolic control. The
present study incorporated diabetics
with metabolic control that was consi-
dered good-to-moderate with a mean
HbA,. of 8.1%, while the latter study
considered an HbA . <10 to be a good
metabolic control in their patients. If the
metabolic control was poor as defined
by an HbA,. >12, the bleeding ten-
dencies were higher than those of the
well and moderately controlled dia-
betics and non-diabetic controls. Similar
findings were reported (Gislén et al.
1980) in another cross-sectional survey
in which metabolic control had a signi-
ficant impact on gingival conditions. In
that study there were no differences in
the GI between diabetic and healthy
young subjects in the presence of low
plaque scores (PII 0-0.69). However, in
the presence of substantial amounts of
plaque (PII 0.70-1.39 and PII 1.40-
2.00) only the young type 1 diabetics
with poor metabolic control (HbA,.
>160) exhibited statistically signifi-
cantly higher GI scores compared with
the non-diabetic controls.

In other studies, however, no influ-
ence of the metabolic control on the gin-
gival conditions was found in young
diabetics (Sandholm et al. 1989, de Po-
mmereau et al. 1992).

In the present longitudinal study,
good/moderate levels of HbAc in the
diabetic population were assured and,
hence, a relationship between the meta-
bolic control and the amount of gingival
bleeding can be excluded. On the other
hand, young well-controlled type 1 dia-
betics still seem to be more susceptible
to the initiation of gingival inflamma-
tion upon the bacterial challenge.

In conclusion, both diabetics and
non-diabetics reacted to experimental
plaque accumulation with gingival infl-
ammation. Young type 1 diabetics,
however, developed an earlier and sig-
nificantly higher inflammatory response
to a comparable bacterial challenge than
that of age and gender matched non-dia-
betic controls. Analysis of gingival cre-
vicular fluid inflammatory mediators
will provide further insight into the de-
velopment of a different inflammatory
reaction between diabetics and non-
diabetics.
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