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Abstract

To evaluate the effect of systemically administered lavender essential oil on circulating in-
flammatory cell counts in a ligature-induced rat model of periodontitis. Periodontitis was in-
duced in 18 rats using a 3-0 silk ligature placed around the maxillary right second molar the
first use of this model in Irag. Animals were randomly divided into three groups (n = 6 each):
control (no ligation), ligated-only, and ligated plus daily oral systemic lavender essential oil
(600 mg/kg). After 11 days, blood samples were collected via cardiac puncture and analyzed
using an automated blood analyzer to quantify white blood cells, lymphocytes, monocytes,
and granulocytes. Data were analyzed using one-way ANOVA with Tukey's HSD post-hoc test
(SPSSv19). The control group showed no evidence of inflammation, while both ligated groups
showed significant increases across all inflammatory cell types (p < 0.001). No statistically
significant difference was found between the ligated-only and ligated-plus-lavender groups
for WBC, granulocytes, or monocytes, indicating that lavender oil did not attenuate the sys-
temic inflammatory response beyond ligation alone. Systemic administration of lavender es-
sential oil (600 mg/kg) had no significant effect on inflammatory cell counts in ligature-in-
duced periodontitis in rats. Future studies should investigate topical, rather than systemic,
application.

Introduction

Periodontitis is a chronic inflammatory disease
affecting the tooth-supporting structures the
gingiva, periodontal ligament, cementum, and
alveolar bone and remains one of the most
prevalent oral diseases worldwide, affecting
over a billion people and representing a lead-
ing cause of tooth loss in adults [1]. Its patho-
genesis is driven by dysbiosis of the subgingival
microbiome, in which keystone pathogens dis-
rupt host—microbe homeostasis and trigger a
dysregulated immune response [1,2]. Both in-
nate immune cells (macrophages, neutrophils,
monocytes) and adaptive immune cells (B and
T lymphocytes) participate in this response,

releasing cytokines, chemokines, and matrix
metalloproteinases that ultimately degrade
periodontal connective tissue and alveolar
bone [2]. Because periodontitis does not occur
spontaneously in rodents, ligature-induced
models in which a suture is placed around a
molar to promote local plague accumulation
remain the most widely used and reproducible
experimental approach for studying periodon-
tal inflammation and testing candidate thera-
peutic agents [3,4].

Lavender (Lavandula spp.) essential oil has long
been used in traditional medicine for its seda-
tive, antimicrobial, and anti-inflammatory
properties [5]. More recent mechanistic work

has shown that lavender essential oil and its
major constituent, linalool, suppress lipopoly-
saccharide-induced production of pro-inflam-
matory cytokines including IL-6, IL-1pB, IL-8, and
TNF-a in human monocyte/macrophage cell
models, an effect attributed at least in part to
modulation of the NF-kB signaling pathway [5].
In vivo, lavender essential oil has also been
shown to reduce acute inflammation induced
by carrageenan and croton oil in animal models
[6]. These findings support a plausible anti-in-
flammatory mechanism, but whether this ef-
fect extends to a chronic, bacterially driven in-
flammatory process such as periodontitis and
whether it holds when the oil is delivered
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systemically rather than applied locally has not
been established.

Given the established anti-inflammatory activ-
ity of lavender essential oil in acute and in vitro
inflammation models, and the reproducibility
of the ligature-induced periodontitis model in
rats [3,4], the present study used this model
established for the first time in Iraq to test
whether daily systemic (oral) administration of
lavender essential oil could attenuate the in-
flammatory cell response associated with liga-
ture-induced periodontitis.

Material and Methods

Ethical approval and animal husbandry

This study was conducted in accordance with
institutional and international standards for
the ethical conduct and reporting of animal re-
search, following the ARRIVE 2.0 guidelines [7].
Ethical approval was obtained from the Baby-
lon University's College of Sciences institu-
tional committee (Project No. 2230901) in 1-9-
2023 [8-10]. Eighteen albino (New Zealand)
rats of both sexes (females confirmed non-
pregnant), aged 2—-3 months, were obtained
from the Animal House at Babylon University's
College of Sciences. Males and females were
housed separately from 10 days before the ex-
periment through its completion to prevent
unplanned breeding, and all animals were
maintained under a 12-hour light/12-hour dark
cycle with standardized diet and environmen-
tal conditions. Only animals free of visible dis-
ease and exhibiting normal activity were in-
cluded.

Experimental design

Animals were randomly allocated into three
groups (n = 6 per group): (1) control (un-
treated, non-ligated); (2) ligated-only (sham li-
gation, untreated); and (3) ligated plus sys-
temic lavender essential oil treatment. Group
size was determined based on prior methodol-
ogy for experimental periodontitis models in
rats [11]. The maxillary right second molar was
selected as the ligation site owing to the acces-
sibility provided by adjacent teeth, consistent
with established ligature-induced periodontitis
protocols [3,4].

Periodontitis induction

Following a 7-day acclimatization period, ani-
mals in the ligated groups underwent place-
ment of a 3-0 silk ligature around the maxillary
second molar under anesthesia (ketamine 100
mg/kg and xylazine 60 mg/kg, administered
per Institutional Animal Care and Use Commit-
tee protocol). The ligature was secured with
two knots (palatal and buccal) and adapted
passively to the tooth surface. All animals in-
cluding controls received the same anesthetic
protocol to standardize experimental condi-
tions. To promote plaque accumulation, all
groups received a daily supplementary diet of
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cheese and sweet cake alongside standard
chow. Animals were monitored daily for gen-
eral health, body weight, and ligature stability.
Periodontitis was allowed to develop over 11
days, consistent with previously validated liga-
ture-induced models [3,4].

Lavender essential oil administration
Lavender essential oil (J.L.P.L. Panadora, Sri
Lanka) was characterized by single-quadrupole
GC/MS using an Agilent J&W HP-5ms Ultra In-
ert column at the Baghdad University College
of Science and Technology. The compound
profile is presented in Table 1. Group 3 animals
received 600 mg/kg lavender essential oil de-
termined by multiplying the animal's weight,
administered orally via disposable syringe and
stomach tube once daily for ten days prior to
sacrifice, consistent with dosing used in prior
anti-inflammatory studies of lavender essential
oil [6].

Sample collection and analysis

Onday 11, animals were euthanized under ket-
amine—xylazine anesthesia. Blood was col-
lected via cardiac puncture using a 5-cc syringe;
1 mL was placed into an EDTA tube to prevent
coagulation and transported to the laboratory
within one hour for analysis. Inflammatory cell
counts (white blood cells, lymphocytes, mono-
cytes, and granulocytes) were quantified using
an automated blood analyzer.

Statistical analysis

Data were analyzed using SPSS version 19. Nor-
mality of distribution was assessed using the
Shapiro-Wilk test; all inflammatory cell varia-
bles showed p > 0.05 and were treated as nor-
mally distributed. Descriptive statistics (mean,
standard deviation, minimum, maximum) were
calculated for each group. Between-group dif-
ferences were assessed using one-way ANOVA,
with Tukey's HSD post-hoc test used to identify
pairwise differences between groups.

Results

Identification of an oil sample characteriza-
tion of lavender essential oil

The chemical composition of the lavender es-
sential oil was determined by single-quadru-
pole gas chromatography—mass spectrometry
(GC/MS). Eight major constituents were identi-
fied (Table 1), with linalyl acetate (44.01%) and
linalool (39.61%) representing the predomi-
nant components the oil.

Distribution of inflammatory cell data

The distribution of inflammatory cell variables
was assessed using the Shapiro—Wilk test. All
variables demonstrated normal distribution
(all p > 0.05), supporting the use of parametric
statistical analyses (Table 2).

Inflammatory cell counts
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Descriptive statistics for total white blood cells
(WBCs), lymphocytes, monocytes, and granu-
locytes are summarized in Table 3.

Compared with the control group, ligature-in-
duced periodontitis resulted in marked in-
creases in total WBC, lymphocyte, and granu-
locyte counts. Animals receiving systemic lav-
ender essential oil also exhibited elevated in-
flammatory cell counts relative to controls.
Among all evaluated parameters, lymphocyte
counts were highest in the lavender-treated
group, whereas granulocyte counts were com-
parable between the ligated-only and laven-
der-treated groups. Monocyte counts showed
relatively small variation across groups, alt-
hough the highest mean value was observed
following lavender administration (Figure 1).
Comparison of inflammatory cell counts
among experimental groups

One-way ANOVA demonstrated statistically
significant differences among the three experi-
mental groups for all inflammatory cell param-
eters, including total WBCs (F = 42.48, p <
0.001), lymphocytes (F = 97.76, p < 0.001),
monocytes (F = 13.71, p < 0.001), and granulo-
cytes (F=38.32, p < 0.001) (Table 4).

Post hoc analysis using Tukey's HSD test identi-
fied significant increases in total WBC and
granulocyte counts in both ligated groups com-
pared with the control group (all p < 0.001),
whereas no significant differences were ob-
served between the ligated-only and lavender-
treated groups (p = 0.09 and p = 0.992, respec-
tively).

For lymphocytes, significant differences were
detected between all experimental groups.
Lymphocyte counts were significantly higher in
the ligated group than in controls (p = 0.012)
and were further increased in the lavender-
treated group compared with both the control
and ligated-only groups (both p < 0.001).
Monocyte counts did not differ significantly be-
tween the control and ligated-only groups (p =
0.138). However, the lavender-treated group
demonstrated significantly higher monocyte
counts than both the control group (p = 0.017)
and the ligated-only group (p < 0.001) (Table 5).
Overall, systemic administration of lavender
essential oil did not reduce total leukocyte or
granulocyte responses associated with liga-
ture-induced periodontitis. Instead, lympho-
cyte and monocyte counts were significantly
higher in lavender-treated animals than in un-
treated ligated animals.

Discussion

The present study evaluated the effect of sys-
temically administered lavender essential oil
on circulating inflammatory cell counts in a lig-
ature-induced rat model of periodontitis. The
ligature model successfully induced a systemic
inflammatory response, as demonstrated by
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significant elevations in total white blood cell
(WBC), lymphocyte, and granulocyte counts
compared with the non-ligated control group.
However, daily oral administration of lavender
essential oil (600 mg/kg) did not significantly
reduce total WBC or granulocyte counts com-
pared with untreated ligated animals. Further-
more, lavender-treated animals exhibited sig-
nificantly higher lymphocyte and monocyte
counts than the ligated-only group. Collec-
tively, these findings suggest that under the ex-
perimental conditions employed in the present
study, systemic administration of lavender es-
sential oil failed to attenuate the systemic in-
flammatory response associated with ligature-
induced periodontitis.

The significant elevation of circulating inflam-
matory cells observed following ligature place-
ment confirms the successful establishment of
experimental periodontitis. The ligature-in-
duced model remains one of the most repro-
ducible animal models for investigating perio-
dontal inflammation because the retention of
dental plague promotes microbial dysbiosis
and persistent activation of the host immune
response, ultimately resulting in inflammatory
cell recruitment, connective tissue destruction,
and alveolar bone loss [12—14]. The increased
total leukocyte and granulocyte counts ob-
served in the present study are therefore con-
sistent with the acute inflammatory reaction
that accompanies bacterial accumulation
around the ligated tooth and reflect systemic
activation of innate immune mechanisms.
Neutrophils constitute the predominant gran-
ulocyte population involved in the early stages
of periodontal inflammation and represent the
first line of defense against periodontal patho-
gens. During disease progression, excessive
neutrophil activation contributes to collateral
tissue destruction through the release of reac-
tive oxygen species, proteolytic enzymes, and
neutrophil extracellular traps, thereby amplify-
ing periodontal tissue injury [15,16]. The
marked increase in granulocyte counts ob-
served in both ligated groups supports previ-
ous reports demonstrating that ligature-in-
duced periodontitis is associated with en-
hanced innate immune activation and systemic
inflammatory responses extending beyond the
periodontal tissues [13,15].

Lavender (Lavandula angustifolia) essential oil
has attracted considerable scientific interest
because of its documented antimicrobial, anti-
oxidant, analgesic, and anti-inflammatory
properties. Experimental studies have demon-
strated that its principal constituents, particu-
larly linalool and linalyl acetate, suppress the
production of pro-inflammatory mediators in-
cluding tumor necrosis factor-alpha (TNF-a),
interleukin-1B (IL-1pB), interleukin-6 (IL-6), ni-
tric oxide, and prostaglandin E2 through
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inhibition of the nuclear factor-kappa B (NF-kB)
signaling pathway and modulation of macro-
phage activation [17-20]. These biological ac-
tivities formed the rationale for investigating
lavender essential oil as a potential adjunctive
therapy for inflammatory diseases, including
periodontitis.

Contrary to our initial hypothesis, systemic lav-
ender essential oil administration did not sig-
nificantly reduce total leukocyte or granulocyte
counts. These findings differ from previous ex-
perimental investigations in which lavender es-
sential oil reduced inflammatory cytokine pro-
duction and inflammatory edema in acute in-
flammation models [18-20]. Several explana-
tions may account for these discrepancies.
First, most previous investigations evaluated
acute chemically induced inflammation or in
vitro cell cultures, whereas ligature-induced
periodontitis represents a chronic, polymicro-
bial inflammatory disease characterized by
continuous bacterial stimulation and complex
interactions between microbial biofilms and
hostimmune responses. Consequently, anti-in-
flammatory effects observed under acute ex-
perimental conditions may not necessarily
translate to chronic periodontal inflammation
[18,20].

Second, differences in the route of administra-
tion may have influenced the therapeutic re-
sponse. The present study employed systemic
oral administration, whereas several studies
reporting beneficial anti-inflammatory effects
have investigated either topical application or
direct local administration of essential oils
[17,19]. Systemically administered lavender oil
undergoes gastrointestinal absorption, hepatic
metabolism, and extensive biotransformation
before reaching periodontal tissues, poten-
tially reducing the bioavailability of active com-
pounds at the site of inflammation. Local drug
delivery systems have been shown to achieve
substantially higher concentrations within per-
iodontal pockets while minimizing systemic
metabolism, suggesting that topical formula-
tions may provide greater therapeutic efficacy
in periodontal therapy [21,22].

Another factor that may explain the limited
therapeutic response is the complexity of the
host immune response during periodontitis.
Although lavender essential oil has demon-
strated inhibitory effects on selected inflam-
matory signaling pathways, periodontal dis-
ease involves numerous interconnected im-
mune mechanisms, including activation of neu-
trophils, macrophages, dendritic cells, T lym-
phocytes, B lymphocytes, osteoclasts, comple-
ment pathways, and multiple cytokine net-
works [14,23]. Modulation of a limited number
of inflammatory mediators may therefore be
insufficient  to  suppress the overall
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inflammatory cascade generated by persistent
bacterial challenge.

An interesting finding of the present study was
the significant increase in circulating lympho-
cyte counts following lavender treatment com-
pared with untreated ligated animals. To our
knowledge, few studies have evaluated the in-
fluence of systemic lavender essential oil on
lymphocyte responses in experimental perio-
dontitis, making direct comparison difficult.
Although lavender has generally been re-
garded as an anti-inflammatory agent, several
natural products possess immunomodulatory
rather than purely immunosuppressive proper-
ties, and their effects may vary according to
dose, disease model, duration of treatment,
and immune cell subtype [18]. Consequently,
the observed increase in lymphocyte numbers
should not necessarily be interpreted as evi-
dence of increased tissue inflammation but
may instead reflect altered immune regulation
or redistribution of circulating lymphocyte
populations. Confirmation of this hypothesis
would require characterization of lymphocyte
subsets and cytokine profiles using flow cytom-
etry and immunological assays.

Similarly, monocyte counts were significantly
higher in lavender-treated animals than in un-
treated ligated rats. Monocytes are circulating
precursors of macrophages and osteoclasts
and play a pivotal role in periodontal tissue de-
struction through production of inflammatory
cytokines and differentiation into osteoclasts
responsible for alveolar bone resorption [23].
However, monocytes also contribute to tissue
repair and inflammation resolution depending
on their phenotypic polarization. The present
study quantified total circulating monocytes
but did not distinguish between pro-inflamma-
tory (M1-associated) and anti-inflammatory
(M2-associated) phenotypes. Consequently,
the biological significance of the observed in-
crease remains uncertain and warrants further
investigation using immunophenotypic charac-
terization and molecular biomarkers.

It is noteworthy that although statistically sig-
nificant differences were detected in lympho-
cyte and monocyte counts, no corresponding
reduction was observed in total leukocyte or
granulocyte responses. Taken together, these
findings indicate that systemic lavender essen-
tial oil did not produce a clinically meaningful
attenuation of systemic inflammation in this
experimental model. Rather than demonstrat-
ing a protective anti-inflammatory effect, the
results suggest that the selected dose and
route of administration were insufficient to
modify the systemic inflammatory response in-
duced by ligature-associated periodontal infec-
tion.

The present findings should also be interpreted
considering several methodological factors.
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Essential oil composition varies according to
plant origin, extraction technique, storage con-
ditions, and chemical profile, all of which may
influence biological activity [17]. Although
GC/MS analysis confirmed that the investi-
gated oil contained high proportions of linalool
and linalyl acetate, variability in minor constit-
uents may contribute to differences between
studies. In addition, only a single dosage and
treatment duration were evaluated, preclud-
ing assessment of dose-response relationships.
Future studies should investigate multiple
doses, longer observation periods, and differ-
ent delivery methods to determine whether
therapeutic efficacy can be improved.

This study possesses several strengths. The lig-
ature-induced model employed is well estab-
lished and highly reproducible for investigating
periodontal inflammation. Random allocation
of animals, standardized induction of perio-
dontitis, chemical characterization of the lav-
ender essential oil, and objective quantifica-
tion of inflammatory cells using an automated
hematology analyzer enhance the internal va-
lidity of the findings. Furthermore, this study
represents one of the first investigations eval-
uating the systemic effects of orally adminis-
tered lavender essential oil on circulating in-
flammatory cells in experimental periodontitis
and, to our knowledge, the first application of
this ligature-induced rat model in Iraq.
Nevertheless, several limitations should be
acknowledged. The relatively small sample size
may have limited the statistical power to de-
tect subtle treatment effects. Only circulating
inflammatory cell counts were evaluated,
whereas local periodontal parameters—in-
cluding alveolar bone loss, histopathological in-
flammatory infiltrate, osteoclast activity, and
cytokine expression—were not assessed. Simi-
larly, inflammatory mediators such as TNF-a,
IL-1B, IL-6, receptor activator of nuclear factor
kappa-B ligand (RANKL), osteoprotegerin
(OPG), oxidative stress biomarkers, and macro-
phage polarization markers were not meas-
ured. These biomarkers would have provided a
more comprehensive understanding of the
mechanisms underlying the observed immune
responses. Finally, because only systemic ad-
ministration was investigated, the potential
therapeutic benefits of local periodontal deliv-
ery of lavender essential oil remain unknown.
Future investigations should combine systemic
and local inflammatory assessments, evaluate
cytokine expression and oxidative stress bi-
omarkers, characterize immune cell pheno-
types using immunohistochemistry or flow cy-
tometry, and quantify alveolar bone loss using
micro-computed tomography or histomorpho-
metric analysis. In addition, topical formula-
tions, nanoencapsulation systems, biodegrada-
ble local drug delivery devices, and
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combination therapy with conventional perio-
dontal treatment should be explored to opti-
mize the therapeutic potential of lavender es-
sential oil in periodontal disease.

Overall, the present findings indicate that sys-
temic administration of lavender essential oil
at a dose of 600 mg/kg did not attenuate the
systemic inflammatory response associated
with ligature-induced periodontitis in rats. Alt-
hough lavender essential oil possesses well-
documented anti-inflammatory properties in
other experimental models, these effects were
not reproduced under the chronic inflamma-
tory conditions of ligature-induced periodontal
disease. The significant increases observed in
lymphocyte and monocyte counts following
treatment suggest that lavender essential oil
may exert complex immunomodulatory effects
rather than simple suppression of inflamma-
tion. Further mechanistic studies incorporating
local periodontal outcomes, molecular inflam-
matory markers, and alternative routes of ad-
ministration are required before systemic lav-
ender essential oil can be considered a poten-
tial adjunctive therapy for periodontal disease.

Conclusion

Within the limitations of this experimental
study, systemic administration of lavender (La-
vandula angustifolia) essential oil at a dose of
600 mg/kg did not attenuate the systemic in-
flammatory response induced by ligature-in-
duced periodontitis in rats. Although lavender
essential oil has been widely reported to pos-
sess anti-inflammatory and immunomodula-
tory properties, no significant reductions were
observed in total white blood cell or granulo-
cyte counts compared with untreated ligated
animals. Conversely, lymphocyte and mono-
cyte counts were significantly higher following
lavender treatment, suggesting that lavender
essential oil may exert complex immunomodu-
latory effects rather than simply suppressing
inflammation under chronic periodontal condi-
tions.

These findings indicate that systemic admin-
istration of lavender essential oil, using the
dosage and treatment protocol employed in
the present study, cannot be considered an ef-
fective stand-alone approach for reducing sys-
temic inflammatory cell responses associated
with experimental periodontitis. The discrep-
ancy between the present findings and previ-
ously reported anti-inflammatory effects ob-
served in other experimental models highlights
the complexity of host—microbial interactions
during chronic periodontal disease and under-
scores the importance of disease-specific eval-
uation of phytotherapeutic agents.

Further well-designed experimental studies in-
corporating histopathological assessment, al-
veolar bone loss analysis, inflammatory
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cytokine profiling, oxidative stress biomarkers,
and macrophage phenotyping are warranted
to elucidate the underlying mechanisms of lav-
ender essential oil in periodontal inflamma-
tion. Future investigations should also evaluate
different dosages, treatment durations, and lo-
cal drug delivery systems to determine
whether optimized formulations may enhance
the therapeutic potential of lavender essential
oil as an adjunctive therapy for periodontal dis-
ease.
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peak E:Zm'lon Compound name Area CAS number
1 5.738 Alpha-pinene 0.51 000080-56-8
2 10.63 D-limonene 0.45 005989-27-5
3 10.748 Ecalyptol 6.63 00470-82-6

4 16.86 1,6-Ocatadien-3-ol, 3,7-Dimethyl 39.61 000078-70-6
5 19.242 Camphor 6.1 000076-22-2
5 19.242 (+)-Bornanone 6.1 000464-49-3
6 20.881 Endo-borneol 0.57 000507-70-0
6 20.881 Bicyclo [2.2.1}heptan-2-ol, 1,7,7-trimethyl-, (15-endo) - 0.57 000464-45-9
7 25.976 1,6-octadien-3-ol, 3,7-dymethyl-,2-amenobenzoate 44.01 007149-26-0
7 25.976 Linalyl acetate 44,01 000115-95-7
7 25.976 1,5-dimethyl-1-vinyl-4-hexenyl butyrate 44,01 000078-36-4
8 31.485 Caryophyllene 2.13 000087-44-5
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Table 2. The distribution of the inflammatory cells.

Groups cells | Shapiro-Wilk test | d.f. | p-value
WBC | 0.818 6 0.084
LYM 0.894 6 0.341
Control
MON | 0.831 6 0.111
GRA 0.961 6 0.83
WBC | 0.882 6 0.28
LYM 0.96 6 0.819
Ligated
MON | 0.828 6 0.102
GRA 0.996 6 0.999
WBC | 0.972 6 0.907
lavender MON | 0.866 6 | 0212
GRA 0.97 6 0.891

Table 3. Descriptive statistics of inflammatory cells in different groups.

Icr;f|1|§mmatory Groups No. | Mean S.D. Min. | Max.
Control 6 11.517 | 2.214 | 9.7 15.6
WABCtotal Ligated 6 18.667 | 2.088 | 16.6 | 22.2
Ligated and lavender | 6 21.133 | 1.145 | 19.6 | 22.6
Control 6 8.417 0.553 | 7.8 9.4
LYM Ligated 6 10.017 | 0.945 | 8.8 11.3
Ligated and lavender | 6 14.833 | 0.924 | 13.6 | 16
Control 6 2.267 0.308 | 2 2.7
MON Ligated 6 1.967 0.28 1.7 2.5
Ligated and lavender | 6 2.733 0.151 | 2.5 2.9
Control 6 1.383 0.172 | 11 1.6
GRA Ligated 6 4.567 0.924 | 3.3 5.9
Ligated and lavender | 6 4.517 0.823 | 3.3 5.8
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Figure 1. Bar chart showing the mean values of all inflammatory cells in the three groups.
Table 4. Comparison the Inflammatory cells among the groups.
Inflammatory cells | ANOVA sum of d.f. Mean Square | F-test p-value
Squares
Between Groups 299.374 2 149.687
WBC Within Groups 52.855 15 3.524 42.481 0.000
Total 352.229 17
Between Groups 133.868 2 66.934
LYM Within Groups 10.27 15 0.685 97.761 0.000
Total 144.138 17
Between Groups 1.791 2 0.896
MON Within Groups 0.98 15 0.065 13.707 0.000
Total 2.771 17
Between Groups 39.908 2 19.954
GRA Within Groups 7.81 15 0.521 38.324 0.000
Total 47.718 17




Der]tist[—l:l =% %% Effect of Lavender Essential Oil on Inflammatory Cell Response in Ligature-Induced Periodontitis in Rats

Vol 14, No 2 (2026) DOI 10.5195/d3000/2026.1517

Table 5. The Tukey's HSD test for intergroup comparison of mean difference.

cells | Groups Mean -value
P Difference | P
Ligated -7.15 0.000
Control
WBC Ligated and lavender | -9.617 0.000
Ligated | Ligated and lavender | -2.467 0.09
Ligated -1.6 0.012
Control
LYM Ligated and lavender | -6.417 0.000
Ligated | Ligated and lavender | -4.817 0.000
Ligated 0.3 0.138
Control
MON Ligated and lavender | -0.467 0.017
Ligated | Ligated and lavender | -0.767 0.000
Ligated -3.183 0.000
Control
GRA Ligated and lavender | -3.133 0.000
Ligated | Ligated and lavender | 0.05 0.992




