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Background: It has been recently shown that monounsaturated
fatty acids inhibit endothelial activation and reduce tissue responsive-
ness to cytokines. The present study has been planned to investigate
topical application of a novel monounsaturated fatty acid complex
(1-tetradecanol complex) for prevention of Porphyromonas gingivalis–
induced periodontitis in rabbits.

Methods: Experimental periodontitis was induced in New Zealand
white rabbits with silk sutures tied around the mandibular second premo-
lars bilaterally, followed by the topical application of 109 colony forming
units (CFU) of P. gingivalis. 1-Tetradecanol complex (1-TDC) was topi-
cally applied at 1- and 10-mg/ml concentrations in five animals in each
group, whereas control animals received olive oil vehicle (five animals)
three times per week for 6 weeks. Negative controls included ligature
alone (14 animals) or ligature + P. gingivalis (non-treatment; 15 ani-
mals). Rabbits were sacrificed after 6 weeks, and mandibular block sec-
tions were obtained; tissues were decalcified and embedded in paraffin.
Thin sections (5 mm) were stained with hematoxylin and eosin or tar-
trate-resistant acid phosphatase. Macroscopic and histologic evaluation
of samples was followed by the characterization of cellular inflammatory
infiltrate and quantitative histomorphometric measurements.

Results: Treatment with both concentrations of 1-TDC and vehicle
resulted in significant prevention of macroscopic periodontal inflam-
mation and bone loss (75%; P <0.05) compared to the non-treatment
(ligature + P. gingivalis) group, where significant periodontal tissue de-
struction characterized by attachment and bone loss was detected. How-
ever, there was no statistically significant difference between the vehicle
and both 1-TDC groups. Histologically, 1-TDC inhibited inflammatory
cell infiltration and prevented osteoclastogenesis, whereas treatment
with vehicle did not show the same effect as in the 1-TDC groups; the
difference between vehicle and the higher concentration of 1-TDC (10
mg/ml) was statistically significant.

Conclusion: Topical application of an esterified monounsaturated
fatty acid complex (1-TDC) was found promising in preventing bone
loss, inflammatory cell infiltration, and connective tissue destruction in
the rabbit periodontitis model. J Periodontol 2007;78:924-932.
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P
eriodontal disease is a lo-
cal inflammation initiated
by dental plaque bacteria.

In chronic periodontitis, the pres-
ence of periodontal pathogens
such as Porphyromonas gingi-
valis and Tannerella forsythen-
sis are necessary for initiation of
inflammation; however, the pro-
gression of periodontal disease
depends on the host response to
various bacterial products and
components.1 The destruction
observed in periodontal disease
is the result of an improperly reg-
ulated innate immune response
to bacterial infection character-
ized by the recruitment of in-
flammatory cells, generation of
proinflammatory proteins such
as cytokines and chemokines,
and activation of osteoclasts.1-4

Several inflammatory mediators
including cytokines (i.e., inter-
leukin [IL]-1b and IL-6) and lipid
mediators are associated with
periodontal disease.5 Among the
lipid mediators are the arachi-
donic acid–derived products, in-
cluding leukotriene B4 (LTB4)
and prostaglandin E2 (PGE2).6,7

Indeed, some of the pathophys-
iologic events that occur in peri-
odontal diseases, particularly
early events, can be explained
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by the activities of these lipid mediators. For example,
LTB4, a well-appreciated and potent chemoattrac-
tant, also initiates the accumulation of leukocytes
within inflamed sites, stimulates the release of gran-
ule-associated enzymes, and was found to stimulate
bone resorption.8 LTB4 exerts chemotaxis,9 induc-
tion of leukocyte aggregation,10 degranulation,11

and superoxide generation.12

Fatty acids have been proposed to reduce chronic
inflammation in individuals with arthritis by reducing
the release of LTB4 from stimulated neutrophils and
IL-1 from monocytes.13,14 Among these fatty acids,
omega-3 polyunsaturated fatty acids (PUFAs) are
essential fatty acids provided by dietary sources
and exert anti-inflammatory effects that limit the in-
flammatory cascade.15 Their attenuating effect on
triglyceride levels that ultimately impairs the syn-
thesis of eicosanoids has been shown to be effective
in the treatment of various inflammatory conditions
such as psoriasis and rheumatoid arthritis.16-18 Expe-
rience with PUFA supplementation in other chronic
immune-mediated inflammatory conditions such as
rheumatoid arthritis,19 systemic lupus erythemato-
sus,20 Sjogren syndrome,17 ulcerative colitis,21 psori-
asis,22 and atopic dermatitis23 initiated studies on
periodontal diseases, which share several important
common pathways with these inflammatory con-
ditions.24 However, when dietary supplements of
omega-3 PUFA were used to treat or prevent gingival
inflammatory conditions including gingivitis and
periodontitis, no significant differences were found in
controlling the gingival inflammation, most probably
because of the lack of sufficient concentration of the
systemic use of omega-3 PUFA in the local environ-
ment.25 On the other hand, the high epithelial pene-
tration ability of fatty acids26 makes it probable that
local application is useful for the treatment of local
oral inflammatory diseases. Indeed, topical appli-
cation of omega-3 PUFA has been shown to be
successful in the treatment of other inflammatory
diseases, such as psoriasis,27 as well as experimen-
tal periodontitis in animal models.28-30

Parallel to the findings with PUFAs, there is evi-
dence suggesting that the substitution of monounsat-
urated fatty acids (MUFAs), another group of fatty
acids, instead of saturated fatty acids (SFAs), may
favorably affect cardiovascular risk.31-33 MUFAs are
distinguished from the other fatty acid classes on
the basis of having only one double bond, whereas
PUFAs have two or more double bonds and SFAs have
none. Epidemiologic studies that controlled for a
number of potentially confounding variables have re-
ported protective effects of MUFAs against coronary
heart disease (CHD).34-37 Moreover, evidence from
controlled clinical studies has shown that MUFAs fa-
vorably affect a number of risk factors for CHD, includ-

ing plasma lipids and lipoproteins, factors related to
thrombogenesis, in vitro low-density lipoprotein (LDL)
oxidative susceptibility, and insulin sensitivity.38-41

Likewise, experimental evidence suggests that MUFA
diets favorably influence blood pressure, coagulation,
endothelial activation, inflammation, and thermogenic
capacity.42,43

Recently, 1-tetradecanol complex (1-TDC), a
novel MUFA mixture, which contains a blend of ester-
ified MUFAs, has been shown to inhibit endothelial
activation and reduce tissue responsiveness to cyto-
kines. Preliminary results revealed that 1-TDC sig-
nificantly inhibited thromboxane A2 production in
human recombinant embryonic kidney (HEK)-293
cells through the inhibition of thromboxane synthase
receptor (MDS Pharma Services-Taiwan, Pharmacol-
ogy Laboratories, Taipei, Taiwan, unpublished data),
which may suggest inhibiting platelet aggregation
through the cyclooxygenase pathway. Preliminary
data have also revealed that 1-TDC inhibited the
growth of Actinomyces viscosus in vitro (MDS Pharma
Services, unpublished data). Based on these prelimi-
nary data and the reported high epithelial penetration
ability of fatty acids,26 which may eliminate the previ-
ously reported limitations in the efficacy of systemic
administration of these fatty acid compounds, we
studied the preventive effects of a topical formulation
of 1-TDC on experimental periodontitis in a previ-
ously established rabbit model.4,30

MATERIALS AND METHODS

Animal Model and Experimental Design
The test agent was the esterified MUFA composition,
1-TDC,‡ which was given in two different concen-
trations (1 or 10 mg/ml). The vehicle was pure
olive oil, which was the carrier used for the test agent
and the placebo. Fifteen male New Zealand white
rabbits (3.5 to 4.0 kg each) were purchased,§ equil-
ibrated, and housed at the Laboratory Animal Sci-
ence Center at Boston University Medical Center.
The study was approved by Boston University Med-
ical Center Institutional Animal Care and Use Com-
mittee (BUMC IACUC) prior to study initiation (IACUC
protocol # AN-14580). In addition, the BUMC Institu-
tional Biohazard Committee (IBC) approved the use
of P. gingivalis in this animal model to induce peri-
odontal disease (IBC protocol # 06-010). Animals were
randomly assigned into three treatment groups: vehi-
clegroup(fiveanimals): ligature + P.gingivalis + vehicle;
testgroup1(fiveanimals), ligature+ P.gingivalis+ 1-TDC
at a 1-mg/ml concentration; test group 2 (five animals),
ligature + P. gingivalis + 1-TDC at 10-mg/ml concen-
tration. Furthermore, in a separate experiment, the
established negative controls including ligature alone

‡ Imagenetix, San Diego, CA.
§ Pine Acre Farms, Norton, MA.
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(14animals)and ligature + P. gingivalis (non-treatment;
15 animals) were prepared. On the first day of the
experiment, weight was recorded, and rabbits were
anesthetized using 40 mg/kg intramuscular (IM)
ketaminei and 5 mg/kg IM xylazine.¶ Ligatures (3-0
braided silk suture)# were placed around the second
premolars on both sides of the mandible. Multiple ap-
plications (every other day for a period of 6 weeks) of
carboxymethylcellulose gel containing P. gingivalis
and subsequently topical medications (1-TDC or
placebo) to the ligatures were carried out under in-
halation anesthesia** (4% induction and then 2%
maintenance). P. gingivalis (strain A7436) was grown
using standard procedures; 109 CFU was mixed with
carboxymethylcellulose†† to form a thick slurry and
applied topically to the ligated teeth to induce peri-
odontitis as previously described.30 After P. gingivalis
application, test agents were applied topically to the
same areas for 6 weeks. At these times, the sutures
were also checked, and lost sutures were replaced.
Animals were monitored by daily health check includ-
ing food and fluid intake, urination, weight gain or loss,
and general behavior. At the end of the 6 weeks, an-
imals were sacrificed using an overdose (120 mg/kg,
intravenously) of pentobarbital;‡‡ the mandible of
each rabbit was dissected free of muscles and soft
tissue, keeping the attached gingiva intact with the
alveolar bone. The mandible was split in half from
the midline between the central incisors. The left half
was taken for morphometric analysis of the bone, and
the right half was used for histologic evaluation.

Morphometric Analysis
One half of the sectioned mandible was defleshed by
immersing in 10% hydrogen peroxide (3 to 4 days;
room temperature). The soft tissue was carefully re-
moved, and the mandible was stained with methylene
blue for good visual distinction between the tooth and
the bone. The bone level around the second premolar
was measured directly by a 0.5-mm calibrated peri-
odontal probe. Mean crestal bone levels were calcu-
lated for each tooth as the average of the bone level
at buccal and lingual aspects. Similarly, for the prox-
imal bone level, measurements were made at the
mesial and distal aspects of the tooth. The measure-
ments were taken from both the buccal and lingual
side on both proximal aspects of the second premolar,
and the mean proximal bone level was calculated. The
sectioned mandible was mounted and photographed
using an inverted microscope at ·10. The captured
image was also analyzed as above, and the mean
crestal bone level around the tooth was calculated
in millimeters using imaging software.§§

Radiographic Analysis
The percentage of the tooth within the bone was
calculated radiographically using a modified Bjorn

technique.4 The radiographs were taken with a digital
radiograph.ii To quantify bone loss, the length of the
tooth from the cusp tip to the apex of the root was
measured, as was the length of the tooth structure
outside the bone, measured from the cusp tip to the
coronal extent of the proximal bone. From this, the
percentage of the tooth within the bone was calcu-
lated. Bone values are expressed as the percentage
of the tooth in the bone (length of tooth in bone ·
100/total length of tooth). As dictated by the BUMC
IACUC, we used historical data for healthy tooth bone
levels of the rabbit that represent ;90.2% – 0.3% tooth
length within the bone radiographically.4 Using this
information, the percent bone loss was calculated for
each animal compared to healthy conditions where
no bone loss detected,4 and the mean bone loss (mean
– SD) was used to represent each of the groups for
comparisons.

Histologic Analysis
For histologic analysis, the other half of the mandible
was immersed in a volume of decalcification solu-
tion¶¶ equal to at least 10 times the size of section;
solution was replaced every 24 hours for 2 weeks. De-
calcification was confirmed by serial radiographs,
which were taken every other day. After decalcifica-
tion, the tissues were rinsed for 3 minutes in flowing
deionized water and kept in formalin for ‡24 hours be-
fore embedding in paraffin. Thin sections (5 mm) were
cut, and sections were either conventionally stained
with hematoxylin and eosin (H&E) to identify the cel-
lular composition of the inflammatory infiltrate or with
tartrate-resistant acid phosphatase (TRAP) to detect
osteoclastogenesis.

Statistical Analysis
The data obtained by direct measurements during
morphologic assessment and by histomorphometric
measurements were used in multiple statistical ana-
lyses. Mean values for linear and area measurements
were used to determine the changes in bone level. Ra-
tio calculations were used, and multiple comparisons
within groups were made using analysis of variance
(ANOVA) with Bonferroni correction. Statistical com-
parisons were made between the two control groups
(ligature alone, N = 14 animals; ligature and P. gingi-
valis, N = 15 animals) and treatment groups to test the
effectiveness of the vehicle and two different concen-
trations of esterified fatty acid formulation.

i Ketaset, Fort Dodge Animal Health, Fort Dodge, IA.
¶ Anased, LLOYD Laboratories, Shenandoah, IA.
# Sharpoint, Surgical Specialties, Reading, PA.
** Isoflurane, Hospira, Lake Forest, IL.
†† Sigma-Aldrich, St. Louis, MO.
‡‡ Pentobarbital Euthanasia-5 Solution, Veterinary Laboratories, Lenexa,

KS.
§§ Image-Pro Plus 4.0, Media Cybernetics, Silver Spring, MD.
ii Schick Technologies, Long Island City, NY.
¶¶ Immunocal, Decal, Tallman, NY.
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RESULTS

Macroscopic Analysis
Figures 1 and 2 show the gingival tissue and defleshed
bone specimens from buccal and lingual aspects of
mandibles of rabbits treated either by vehicle or
1-TDC applied at two different concentrations. All
three applications resulted in a statistically significant
(P <0.05) preventive effect on bone loss compared to
the ligature + P. gingivalis group (non-treatment).
However, no obvious differences were detected be-

tween the test application groups and vehicle. Topical
delivery of two different doses of 1-TDC before P. gin-
givalis application did not show any difference in the
prevention of gingival inflammation or bone destruc-
tion compared to vehicle group, and no apparent
dose-dependent effect was detected between 1-TDC
groups. Figure 3 shows the quantitative analyses of
defleshed bone specimens. The quantitative findings
further showed that all three groups (vehicle and
1-TDC groups) demonstrated inhibition of bone loss

compared to the non-treatment
group (P <0.05), with no signifi-
cant difference between the vehi-
cle and test groups.

Radiographic Analysis
Figure 4 shows the radiographic
images of the animals in all five
groups and shows comparison of
the percentage of bone loss be-
tween groups. Radiographically,
the vehicle and both 1-TDC
groups presented obvious inhibi-
tion of bone loss versus the non-
treatment group, where clinical
periodontal destruction was con-
firmed with significant bone loss
around the second premolar.
Statistical analysis of the radio-
graphic measurements revealed
that the difference in bone loss
between 1-TDC treatment and non-
treatment was statistically signifi-
cant, whereas the vehicle group
failed to show statistical signifi-
cance. However, 1-TDC applica-
tion did not show any statistically
significant difference compared
to the vehicle group.

Histomorphometric Analyses
Histomorphometric measurements
were performed at the ligated site
of each tooth on the H&E-stained
sections. Linear measurements
were made at three points: crestal,
mid, and apical third of the alveolar
bone. To quantitatively analyze
periodontal disease progression
with 1-TDC treatment compared
tovehicleandnon-treatmentgroups,
the mean value (– SD) of the linear
distance was calculated for each
group. Linear distance was de-
scribed as the horizontal distance
between the tooth surface and

Figure 1.
Macroscopic evaluation of soft tissue changes around second premolars where a ligature and
P. gingivalis were applied to induce periodontitis over a 6-week period. Bacterial challenge together
with ligature placement led to significant soft tissue changes in this rabbit model versus ligature
alone. The red arrows show the buccal surface where there is a detectable gingival inflammation.
In treatment groups where vehicle and 1-TDC (in two different concentrations) were preventively
applied before periodontal disease induction, the gingival inflammation was minimal.

Figure 2.
Macroscopic evaluation of hard tissue changes on defleshed bone specimens that were stained with
methylene blue to indicate the changes in bone level in the areas where periodontitis was induced.
Similar to soft tissue changes, the red arrows show detectable bone loss around the ligated teeth in
non-treatment group compared to the ligature-alone group. Conversely, in treatment groups (vehicle
and 1-TDC), the hard tissue changes were minimal.
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the alveolar bone at three chosen levels: the apical,
middle, and coronal third of the root (Fig. 5).

1-TDC application at both concentrations showed
significantly less bone loss compared to the non-treat-
ment group (P = 0.02); however, compared to the ve-
hicle group, only the higher concentration of 1-TDC
showed a statistically significant difference (Fig. 5).

The difference between vehicle and
non-treatment groups was not statisti-
cally significant.

Histologic Observations
Figure 6 shows the histologic changes
in periodontal inflammation and in re-
sponse to different treatments. In the
non-treatment group, local P. gingivalis
administration in addition to ligature
placement led to significant bone re-
sorption and increased inflammation.
The H&E-stained sections of the ligated
and diseased sites showed disrupted con-
nective tissue layers with irregular fiber
arrangement. Numerous blood vessels
and inflammatory cells were localized
adjacent to the basal layer in the con-
nective tissue. Dense inflammatory in-
filtration spread to the lamina dura of
the alveolar bone, leading to bone de-
struction, and the alveolar borders were
extremely ragged. The non-ligated sites

showed no evidence of bone
loss. Simultaneous vehicle ap-
plication at the same time of
the disease induction showed a
limited prevention on the devel-
opment of periodontitis where
the inflammatory cell infiltration
and bone loss were less but still
detectable.

Treatment with 1-TDC at 1
and 10 mg/ml, however, showed
significant prevention in both
bone loss and inflammatory
changes in rabbits where peri-
odontal disease was induced by
P. gingivalis and ligature place-
ment (Fig. 6). In these groups,
theH&E-stainedsectionsshowed
intact epithelium, dense, con-
nective tissue fibers, fewer blood
vessels, and reduced inflamma-
tory cells. The preventive effect
of 1-TDC treatment was compa-
rable to the non-treatment and
vehicle groups, whereas both
concentrations of 1-TDC showed

similar prevention with regard to inflammatory cel-
lular infiltration and bone loss induced by periodontal
inflammation.

Osteoclastic Cell Activity
The TRAP-stained sections of the ligated sites of the
non-treatment, vehicle, and test groups are shown

Figure 3.
Quantitative analyses of bone loss on defleshed bone specimens. Clinical bone loss was
calculated using the distance between alveolar crest and cusp tip of the tooth. Statistical
analysis showed a significant difference in bone loss between non-treatment (P. gingivalis
and ligature group) and vehicle and the two 1-TDC treatment groups. However, there was
no significant difference between any of the treatment groups. *P <0.05 compared to
ligature + P. gingivalis.

Figure 4.
Radiographic analyses of hard tissue components. The non-treatment group clearly showed the
amount of bone loss that was observed clinically, and it was significantly different compared to the
ligature-alone group. Treatment groups showed a slight difference between the vehicle and both test
groups; however, this difference was not statistically significant between any of the groups shown.
Conversely, there was statistically significant inhibition in bone loss associated with animals in both
1-TDC treatment groups compared to the non-treatment group. *P <0.05 compared to
ligature + P. gingivalis. Arrows indicate radiographic bone level.
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in the top panels of Figure 7. The non-
treatment group (ligature + P. gingiva-
lis) showed disrupted connective tissue
and increased inflammatory cell infil-
trate, especially at the alveolar bone
borders. In the vehicle group, vehicle
application during the experimental
periodontitis showed limited prevention
in osteoclastic activity where the TRAP+

osteoclastic cells were still detectable
(Fig. 7). The disrupted connective tissue
and increased inflammatory cell infil-
trate were obvious, especially at the al-
veolar bone borders. The alveolar bone
borders were extremely ruffled, with in-
creased numbers of irregular-shaped
Howship resorptive lacunae presenting
multinucleated osteoclastic activity.

Conversely, in 1-TDC groups, osteo-
clasts were in fewer numbers (Fig. 7).
Although both doses had a preventive
effect on bone resorptive activity in-
duced by periodontitis, the higher dose
showed significant prevention versus
vehicle and the lower dose of the
1-TDC group (P = 0.01 and P = 0.03, re-
spectively). Overall, the TRAP-stained
sections in 1-TDC at the 10-mg/ml con-
centration showed intact epithelium and
dense connective tissue layers with few
blood vessels. Intact, regular, and well-
defined alveolar bone borders were seen
in most areas, except for a few TRAP-
positive cells.

The number of osteoclasts at the ap-
ical, middle, and coronal thirds of the
root was another variable that was com-
pared between groups (Fig. 7). In the
vehicle group, there was more osteo-
clastic activity detected in all sections
compared to both 1-TDC groups. Both
concentrations of 1-TDC suspended os-
teoclastic activity; the 10-mg/ml con-
centration had a statistically significant
(P = 0.02) preventive effect of osteo-
clastic activity at the coronal and mid-
third of the root compared to the non-
treatment and vehicle groups.

DISCUSSION

In this study, we showed that local
administration of an esterified MUFA
mixture (1-TDC) inhibited P. gingivalis–
induced periodontal inflammation in
rabbits as evidenced by the reduction
of inflammatory cell infiltration and bone

Figure 5.
Histomorphometric measurements were performed at the ligated site of each tooth on the
histologic sections. Linear measurements were made at three points: crestal, middle, and
apical third of the alveolar bone. The ligated sites in the non-treatment group showed
significant bone loss compared to all three treatment groups. Although there was no
significant difference between the 1-TDC groups, the higher dose resulted in significant
inhibition of bone loss compared to vehicle and non-treatment groups. *P <0.05 compared
to ligature + P. gingivalis; †P <0.05 compared to ligature + P. gingivalis + vehicle.

Figure 6.
Histologic changes in P. gingivalis–induced periodontal inflammation and in response to
different treatments. In the non-treatment group, local P. gingivalis administration in
addition to ligature placement led to significant bone resorption and increased inflammation
compared to ligature-alone and all three treatment groups. Vehicle application at the same
time of the disease induction showed a limited prevention on the development of
periodontitis where the inflammatory cell infiltration and bone loss were still detectable.
Both doses of topical 1-TDC applications (1 and 10 mg/ml) showed a preventive effect on
both bone loss and inflammatory changes in rabbits that receive P. gingivalis and ligature
placement. *Inflammatory cellular infiltration.
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loss. Interestingly, the vehicle (olive oil, also a MUFA)
also had preventive activity macroscopically, which
was limited compared to 1-TDC; however, it failed
to present the same activity on the histopathologic
changes ofperiodontal inflammation.The rabbitmodel
of periodontitis was previously shown to be a rele-
vant model in which the physiology and pathology
of periodontal tissues resemble humans with respect
to proinflammatory and anti-inflammatory mecha-
nisms.4 To study the efficacy of topical application
of 1-TDC in preventing the onset and progression of
P. gingivalis–induced periodontitis, silk ligatures were
placed around the second premolars, and the peri-
odontitis-specific human pathogen, P. gingivalis, was
applied. The test agents were compared to two nega-
tive control groups in which 14 animals received lig-
ature application alone, and 15 animals received P.
gingivalis in addition to the ligature. The ligature +
P. gingivalis group exhibited periodontal tissue de-
struction, where bone loss and osteoclastic activity
were detectable in macroscopic and histologic obser-
vations. Conversely, the ligature-alone group did not
show any measurable soft and hard tissue destruction

with the absence of P. gingivalis,
indicating that bacterial chal-
lenge is necessary to initiate the
host response. Topical 1-TDC
application inhibits the patho-
logic changes in periodontal
tissues. There were statistically
significant histomorphometric
differences between the non-
treatment (ligature + P. gingiva-
lis) and 1-TDC treatment groups.
Although there was no signifi-
cant difference between two
concentrations of 1-TDC, the
higher dose (10 mg/ml) showed
a statistically significant differ-
ence compared to vehicle.

Certain fatty acids have the
potential to attenuate inflam-
mation by the synthesis of me-
diators of the 15-lipoxygenase
pathways, which show opposite
effects to the proinflammatory
arachidonic acid metabolites
such as LTB4.13,14 Fish oils are
the main source of omega-3
fatty acids, where the major
PUFA components are eicosa-
pentaenoic acid (EPA) and do-
cohexaenoic acid (DHA).15 Soy
oil is a rich source of omega-6
fatty acids, where linoleic acid
is the major fatty acid compo-

nent. Beneficial effects of PUFAs have been shown
in many inflammatory conditions, including peri-
odontal disease, through regulation of a variety of en-
zymatic processes.44,45 Fatty acids can decrease the
amount of arachidonic acid in cell membranes,
reducing eicosanoid production through cyclooxy-
genase and lipoxygenase pathways.46,47 The integra-
tion between arachidonic acid byproducts and their
involvement with leukotriene and prostaglandins
leads to the control of inflammation.48,49 These mech-
anisms were also shown to play important roles in
the development of periodontal inflammation. Thus,
studies have shown the effects of dietary fish oil sup-
plements in experimental and clinical periodontal in-
flammation models.25,50 The systemic administration
of fatty acids, however, failed to show any signifi-
cant influence on gingival inflammation.25 Although
improvement in some clinical parameters has been
shown, especially in gingival index and bleeding
index, the results could not conclude that systemic
administration of omega-3 PUFA were effective in
preventing experimental gingivitis.25 Because of
the high epithelial penetration ability of fatty acids,26

Figure 7.
TRAP-stained sections of ligature + P. gingivalis + vehicle and two different applications of 1-TDC. The
non-treatment group showed disrupted connective tissue and increased inflammatory cell infiltrate,
especially at the alveolar bone borders. The vehicle application during the experimental periodontitis
showed limited prevention in osteoclastic activity where the TRAP+ osteoclastic cells were still
detectable. Conversely, osteoclastic cells were at fewer numbers in both 1-TDC groups. The number of
osteoclasts was counted at all three levels (coronal, middle, and apical) to detect osteoclastogenesis
associated with inflammatory changes. The ligature + P. gingivalis group presented markedly increased
number of osteoclasts (osteoclastic activity) at all three levels versus all three treatment groups (vehicle
and two test groups), whereas comparable and significant differences were found between vehicle
and the higher dose (10 mg/ml) of the fatty acid composition. *P <0.05 compared to ligature +
P. gingivalis; †P <0.05 compared to ligature + P. gingivalis + vehicle. Arrows indicate osteoclastic activity.
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local application may be a better route for treatment of
oral inflammatory diseases than dietary supplemen-
tation27 and in experimental periodontitis in animal
models.28-30,51

Because the present formulation of 1-TDC has not
been previously tested in a gingival inflammation
model, there are several considerations that may be
relevant. First, the concentrations used in the experi-
ments may not have been optimal for in vivo models.
Second, because olive oil has been shown to have
anti-inflammatory properties in several clinical
trials,52-54 using olive oil as the vehicle may have con-
founded the actual results of 1-TDC. Third, the dura-
tion of the topical administration of the test agent used
in this study may not be sufficient to show its complete
anti-inflammatory effect. This is evidenced by the
finding that, in the TRAP-stained sections, osteoclas-
tic activity was significantly suspended in response to
the high dose of 1-TDC application. Despite the con-
founders identified post hoc in this study, a trend to-
ward improvement was seen in active treatment
groups, especially with a higher dose.

CONCLUSION

Although the mechanisms remain to be elucidated,
topical application of 1-TDC was found promising in
preventing bone loss, inflammatory cell infiltration,
and connective tissue destruction in the rabbit peri-
odontitis model, and these results warrant further stud-
ies to fully assess the potential effects of 1-TDC on
periodontal inflammation and mechanisms of action.
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