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Background: The aim of this study was to evaluate the serum lipoxin A, (LXA,) and neutrophil/lymphocyte (Ne/Ly) ratio in
individuals with achieved systemic risk factors for periodontitis.

Material/Methods: One hundred and eighty volunteers (69 male, 111 female) who were categorized as systemically healthy control,
diabetes, hyperlipidemia, obese and menopause were recruited for this cross-sectional study. Sociodemographic
characteristics and oral health behaviors were recorded via questionnaire. Clinical periodontal parameters, in-
cluding plaque index (PI), gingival index (GI), probing pocket depth (PD), clinical attachment level (CAL), sulcus
bleeding index (SBI) and decayed, missing, and filled teeth index (DMFT), were assessed. Systemic parameters
and LXA, levels were evaluated in serum samples.

Results: Clinical periodontal parameters and DMFT were higher in subjects with achieved systemic risk factors than in
healthy subjects. The systemically healthy with periodontitis group had higher serum LXA, levels than the sys-
temically healthy with non-periodontitis group (P<0.05). The Ne/Ly ratio was higher in the hyperlipidemic group
with periodontitis than in the hyperlipidemic group with non-periodontitis (P<0.05). In the control group, se-
rum LXA, levels were positively correlated with the PD, CAL and SBI.

Conclusions: In the presence of periodontitis, an increase in LXA, levels and the Ne/Ly ratio in hyperlipidemic patients could
contribute to the hypothesis that these parameters could be an indicator in periodontitis and its systemic risk
factors.
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Background

It is noteworthy that low-grade inflammation has a central role
in several systemic diseases such as diabetes mellitus, hyper-
tension, osteoporosis and cardiovascular disease (CVD) [1].
New therapeutic strategies related to host modulation are cru-
cial to eliminate inappropriate inflammation, which can result
in disease due to the current health situation or periodonti-
tis due to gingivitis [1].

Recent studies have been shown that arachidonic acid (AA)-
derived inflammatory mediators also facilitate the resolution
of inflammation [2]. Lipoxin (LX) is one of these pro-resolving
lipid mediators (PLMs) and is generated via 15-lipoxigenase
from AA. Unresolved inflammation can be responsible for the
development of periodontitis, and LX could have therapeutic
value in periodontitis by decreasing neutrophil (Ne) produc-
tion of reactive oxygen species and pro-inflammatory cyto-
kines [3], which damage tissues, and increasing phagocyto-
sis and the production of anti-inflammatory cytokines such
as interleukin-10 [4].

It is well known that periodontitis is associated with achieved
systemic risk factors and the presence of systemic disease
leads to an increase in periodontal breakdown [5]. The risk
factors related to periodontitis can be classified as unmodifi-
able or modifiable (achieved) risk factors [6]. The relationship
between periodontitis and diabetes [7], hyperlipidemia [8],
obesity [9] or menopause [10] has been demonstrated previ-
ously, and protective and treatment roles for PLMs have been
reported in various systemic diseases [1].

Neutrophils have a key position in the pathogenesis of peri-
odontal disease [11]. The Ne/lymphocyte (Ly) ratio (Ne/Ly) has
been recently used as an inflammatory marker, and increases
in this ratio have been related to various cancers and an ele-
vated risk of death due to CVD [12].

To date, no studies have investigated serum levels of LXA,, one
of the first PLMs recognized [4], in patients with achieved sys-
temic risk factors for periodontitis. Therefore, the aim of this
study was to evaluate the serum LXA, levels and the Ne/Ly
ratio in patients with periodontitis and its achieved system-
ic risk factors.

Material and Methods

Study population

This study was conducted in the Department of Internal
Medicine at Siileyman Demirel University. The study pro-
tocol, which was performed in accordance with the ethical
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standards outlined in the 1964 Declaration of Helsinki as re-
vised in 2000, was approved by the Local Ethics Committee of
Siileyman Demirel University (protocol number 21.08.2013/179).
Volunteers for routine medical controls from September 2013
to March 2014 were invited to participate in this cross-sec-
tional study. Five hundred and fifty volunteers were evaluat-
ed, among which 180 were eligible for study inclusion. Oral
and written consent forms were obtained from each patient.

The exclusion criteria were as follows: pregnancy or lactating
at the time of the study; history of chemotherapy, radiotherapy
or renal diseases; history of systemic antibiotic administration
within the previous 3 months and hormone replacement ther-
apy; history of periodontal treatment within the last 6 months.

Participants were requested to complete a questionnaire re-

garding their sociodemographics, systemic diseases and med-

ications, oral health behaviors and smoking status. Body mass

index (BMI) and waist circumferences (WC) were measured.

BMI was calculated as the body weight (kilograms) divided by

the height squared (square meters). A BMI >30 was defined

as obese, and a WC >94 cm for men and >80 ¢cm for women

was classified as abdominal obese according to World Health

Organization (WHO) criteria [13]. One hundred and eighty

volunteers who met these inclusion criteria were categorized

as follows:

1. no systemic disease or systemically healthy control (C);

2.type 2 diabetes mellitus (D);

3. hyperlipidemia (H);

4. obese (0);

5. postmenopause (Post/M). Women were subcategorized as
premenopause (Pre/M).

Metabolic parameters

Venous blood samples were obtained to measure the fasting
blood glucose (FBG), glycated hemoglobin (HbA1c), triglyceride
(TRG), total cholesterol (TC), low-density lipoprotein cholester-
ol (LDL), high-density lipoprotein cholesterol (HDL), aspartate
aminotransferase (AST), alanine aminotransferase (ALT), blood
urea nitrogen (BUN), creatinine, alkaline phosphatase (ALP), cal-
cium (Ca), 25-hidroxy-vitamin D3 (Vit D) and Ne and Ly counts,
which were determined in the Clinical Biochemistry Laboratory
at Siileyman Demirel University Hospital, Isparta, Turkey.

Serum lipoxin levels

The remaining serum samples for routine biochemical param-
eters were collected into Eppendorf tubes and stored at —-80°C
until the laboratory analyses were performed. LXA, levels were
determined using a sandwich enzyme linked immunosorbent
assay (ELISA) kit (Cusabio Biotech, Wuhan, China).
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Table 1. Sociodemographic characteristics (n [%]) of the study population.

Variable C D H (o} Post/M
Age (years)*
20-30 4 (%14.3) 2 (%2.7) 7 (%7.1) 6 (%5) 0 (%0)
30-40 14  (%50) 9 (%12) 17 (%17.2) 23 (%19.3) 0 (%0)
40-50 6 (%21.4) 18 (%24) 32 (%32.3) 36 (%30.3) 7 (%18.9)
50-60 4 (%14.3) 29 (%38.7) 28 (%28.3) 34 (%28.6) 18 (%48.6)
60-70 0 (%0) 15  (%20) 13 (%13.1) 16 (%13.4) 10  (%27)
>70 0 (%0) 2 (%2.7) 2 (%2) 4 (%3.4) 2 (%5.4)
Sex*
Male 19 (%67.9) 33 (%44) 40 (%40.4) 39 (%32.8)
37 (%100)
Female 9 (%32.1) 42 (%56) 59 (%59.6) 80 (%67.2)
BMI (kg/m?)*
<25 28 (%100) 15  (%20) 21 (%21.2) 0 (%0) 7 (%18.9)
25-30 0 (%0) 21 (%28) 28 (%28.3) 50  (%42) 11 (%29.7)
>30 0 (%0) 39  (%52) 50 (%50.5) 69  (%58) 19 (%51.4)
Abdominal obesity*
No 26 (%92.9) 10 (%13.3) 14 (%14.1) 8 (%6.7) 1 (%2.7)
Yes 2 (7.) 65 (%86.7) 85 (%85.9) 111 (%93.3) 36 (%97.3)
Education*
Primary school 5 (%17.9) 43 (%57.3) 53 (%53.5) 64 (%53.8) 26 (%70.3)
High school 2 (%7.1) 20 (%26.7) 31 (%31.3) 40 (%33.6) 7 (%18.9)
University 21 (%75) 12 (%16) 15 (%15.2) 15 (%12.6) 4 (%10.8)
Osteoporosis*
No 28 (100%) 66 (88%) 89 (89.9%) 103 (86.6%) 24  (64.9)
Yes 0 (0%) 9 (12%) 10 (10.1%) 16 (13.4%) 13  (35.1)
Smoking
None 23 (%82.1) 46 (%61.3) 60 (%60.6) 77 (%64.7) 30 (%81.1)
Former 0 (%0) 15 (%20) 16 (%16.2) 20 (%16.8) 3 (%8.1)
<10 cigarettes/day 5 (%17.9) 5 (%6.7) 10 (%10.1) 9 (%7.6) 2 (%5.4)
>10 cigarettes/day 0 (%0) 9 (%12) 13 (%13.1) 13 (%10.9) 2 (%5.4)
Tooth brushing
2-3 times/day 4 (%14.3) 7 (%9.3) 11 (%11.1) 11 (%9.2) 6 (%16.2)
1 time/day 3 (%10.7) 22 (%29.3) 24 (%24.2) 35 (%29.4) 10 (%27)
Less 1 time/day 21 (%75) 46 (%61.3) 64 (%64.6) 73 (%61.3) 21 (%21)
Flossing
No 24 (%85.7) 40 (%53.3) 61 (%61.6) 75 (%63) 23 (%62.2)
Yes 4 (%14.3) 35 (%46.7) 38 (%38.4) 44 (%37) 14 (%37.8)
Periodontal
d'afe"r?;'; e 13 (%46.4) 40 (%53.3) 59 (%59.6) 67 (%56.3) 37 (%100)
15 (%53.6) 35 (%46.7) 40 (%40.4) 52 (%43.7) 0  (%0)

Non Periodontitis

* Statistically significant difference among the groups (P=0.000).
Periodontal and dental parameters

Only one calibrated dentist (B.D.) performed the periodontal
and dental examination by measuring the probing pocket depth
(PD), clinical attachment level (CAL), plaque index (PI) [14], gin-
gival index (GI) [15], sulcus bleeding index (SBI) [16] and de-
cayed, missing and filled teeth (DMFT) index [17]. All of the peri-
odontal parameters were evaluated at four sites (mesio-buccal,

mid-buccal, disto-buccal, and mid-lingual) around each tooth
(including wisdom teeth) using a periodontal probe (Williams
periodontal probe, Hu-Friedy, Chicago, IL). Participants were
classified as periodontitis (P) or non-periodontitis (NP). The
groups were assigned as follows: NP group, individuals with
teeth having PD <5 mm; P group, individuals with >1 tooth
with PD >5 mm and CAL >4 mm [18].
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Table 2. Clinical periodontal and systemic parameters (mean +SD).
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Variable P::;/;v‘

Pl 1.24+0.35 1.73+0.71 1.74+0.68 1.70+0.67 1.61+0.61 *
@ 1115024 1435045 1405037 1425039 1485048 t
CPD(mm) 2645034 3011065 297063 300:058 287:053 -
CCALGmm) 2662037 3381093 328:089  331:085 3274083 - P
S 1826045 247:080 2413069 2474071 2581078 - P
ComEr 14961500 15674778 13521677 14821763 18974792 5
CFBG(mg/d) 88413660 202019651 160139103 1505418130 139346177 1
CHbAlcG) 570 916:301 8504321 8334300  740:162 NS
CTCmgdy 16084£1258 199016119 1008245347 1891584918  19987+4810  NS.
CTRG (mg/d) 93424523 2184913920 2083012325 20495812737  19472£12591  *
CHDL(mg/d)  4495:412  4S19+1155 42844981 448741158  4983+1518 NS,
CoLmgd) 1043749.83  11365$5620 1073984795 1059614166  11477:4216  NS.
CTOMDL 3795013 449£110  ASS+l12  442:117 4248122 NS,
Castom 088511 265481617 2365:1387  2521:1321  27.63:1490  NS.
CATWUA) 424482357 30792306 258741900 280582049 271641937 NS,
CBUN(mg/d) 13388160 13626582 13018573 13496572 13495554 NS,
 Creatinine (mg/d)  093:0.11  096:026 0948027  093:027 093:026 NS
Carom 790741571 956582837  8446:2091 886242770 1115743950 NS
CNelly 2828227 248t156 2414143 2433149 257¢136 NS
CCa(mg/d) 8891048 9441064 9445059  950:063 954059 NS
CVitD(mol)  67.23+2842 283262220  29.00+2107 309082523 3675:27.07  t
LA, pg/m) 016620037 01612005  0155:004 0158:004 0165:006  NS.

* Statistically significant difference among C and D, H, O groups (P<0.05);  statistically significant difference among C and D, H, O,
Post/M groups (P<0.05); * statistically significant difference among C and D, O groups (P<0.05); § statistically significant difference
among Post/M and H, O groups (P<0.05); N.S. — not significant (P>0.05).

Statistical analyses

Statistical software was used to evaluate the study data (SPSS
20, IBM, Chicago, IL). The Kolmogorov-Smirnov test was used
to identify the normality of the data, and Levene’s homogene-
ity test was used to assess the homogeneity of the variables.
One-way ANOVA and t-tests were used for normally distrib-
uted metabolic and clinical periodontal parameters, and the
chi-square test for non-parametric sociodemographic vari-
ables was performed. Correlations between serum and clinical
periodontal parameters were determined by Pearson’s corre-
lation analysis. A value of P<0.05 was considered significant.
Multiple regression analyses were performed to examine the

relationships between independent variables (systemic param-
eters) and dependent variables (periodontal parameters). All
variables that showed a significant correlation with each de-
pendent variable in correlation test were included in the mul-
tiple regression models.

Results

One hundred and eighty volunteers (111 females, 69 males)
categorized as C (n=28), D (n=75), H (n=99), O (n=119) and
Post/M (n=37). Sociodemographic characteristics of the study
population are shown in Table 1. Individuals in the risk factor
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Table 3. Intergroup and intragroup significant comparisons of periodontal and serum parameters between NP and P groups according

to the systemic risk factors (mean +SD).

NPC PC

Variable

n=15 n=13

CAL (mm) 2.56+023 3.04+0.54 * 2.52+0.39  3.44+0.92 *

86.77+5.11 95.60+8.17 * 229.20+179.8200.06+89.76

0.153+0.02 0.205+0.05 *
(pg/ml)

2.68+0.34

2.68+0.34

106.27+49.10169.86+93.61 *

NPPre/M  PPre/M

n=35 n=39
1.14+0.31 1.45+0.04 * 1.07+0.35 1.3840.38 *
s som06s ¢ 250047 3052006 © 26003 310064
bo33909 ¢ 250047 340083+ 26003 328076
- 1921056 253007 1761069 2443077 ©
""" s aswsors

Ne/Ly 2.05+1.31

2.56+1.50 *

0.141+0.03 0.163+0.04 *

* Statistically significant difference between the groups P<0.05; ' statistically significant difference among PH and PPost/M groups
(P<0.05); ¥ statistically significant difference among NPD and NPC, NPO, NPH groups (P<0.05); § statistically significant difference
among PD and PO, PPost/M groups (P<0.05); & statistically significant difference among NPC and NPH, NPD groups (P<0.05);

¥ statistically significant difference among NPC and NPH, NPO groups (P<0.05).

groups demonstrated an older age and higher BMI and ab-
dominal obesity ratios with periodontitis but a lower educa-
tion level compared to group C. There were a greater propor-
tion of females in the risk factor groups, and the prevalence
of osteoporosis increased with Post/M. In all of the groups,
Post/M group had the highest DMFT value. There were no sig-
nificant differences regarding smoking and oral hygiene hab-
its among the study groups (P>0.05).

The groups with systemic achieved risk factors demonstrat-
ed higher clinical periodontal parameters and FBG levels and
lower vitamin D levels compared with the C group (Table 2).
The entire menopause groups had periodontitis. For the C and
Pre/M groups, individuals with periodontitis had higher serum
LXA, levels than the non-periodontitis controls (Table 3 and
Figure 1A). For the hyperlipidemic group, PD, CAL, FBG and the
Ne/Ly ratio were higher in the periodontitis group than in the
non-periodontitis group (Table 3 and Figure 1B).

Significant correlations between serum markers and clinical
periodontal parameters are shown in Table 4. In the C group,
TC/HDL was positively correlated with PI, PD and CAL. Pl and
Gl were positively correlated with the Ne/Ly ratio for the D
and H groups. For the C group, serum LXA, levels were posi-
tively correlated with PD, CAL and SBI.

The significant coefficients of the variables included in the
model after multiple regression analyses are shown in Table 5.
In D and O groups, TC/HDL was significantly associated with
SBI. While in the D group, Ne/Ly was significantly correlated
with Gl, in the O group, LXA, levels were significantly nega-
tive correlated with PD. In the H group, TC and LDL were sig-
nificantly associated with Gl. There was also significantly as-
sociation between Ne/Ly and Pl in the H group. In the Post/M
group, TC/HDL and Ne/Ly were significantly associated with CAL

Discussion

To the best our knowledge, this is the first study to investi-
gate serum LXA, and the Ne/Ly ratio in patients with achieved
systemic risk factors for periodontitis.

Multiple chronic diseases are very important in the determi-
nation of health costs or health-related outcomes, and the
available evidence highlights the significance of achieved sys-
temic risk factors [19]. The relationships between periodon-
titis and common systemic risk factors for periodontitis such
as diabetes [7], hyperlipidemia [8], obesity [9], and postmeno-
pausal osteoporosis [20] are well known. Thus, the achieved
systemic risk factors evaluated in our study are based on the
results from extensive epidemiologic and clinical studies that
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A Figure 1. (A) Intragroup comparisons of the LXA,
0.30 . .
levels according to the periodontal
0.25 * * diagnosis. (B) Intragroup comparisons

of the Ne/Ly ratios according to the

0.20 s periodontal diagnosis. * Significant
T T T difference between groups (P<0.05).

0.10+

0.05-

0.00-

NPC  PC NPD  PD NPH PH NPO PO NPPre/M PPre/M

LXA4 levels (pg/ml)
(=]
i

NE/Ly ratio
—
_‘

NPC  PC NPD  PD NPH PH NPO PO NPPre/M PPre/M

Table 4. Significant correlations between serum markers and clinical periodontal parameters.

Variable
PI-Ne/Ly 0.278 0.018* 0.233 0.022*
"""" PLHDL  -0542 0016
"""" PLTC/MDL 0977 0000°
©GHOMFT 0491  0008' 0457  0000' 0351  0000' 038  0000' 0573 0000
"""" G-Nely 0291 0013 0225 o002*
"""" GFTC 0925 0000
"""" GG 0781 0000
"""" GHDL 0574 0010'
"""" POHDL  -0617 0005
"""" POTC/HDL 0978 0000°
"""" CALHDL  -0617 0005
"""" CALTCHDL 00978  0000°
SBIDMFT 0471  0011* 0461  0000' 0271 0007 0371  0000' 0632 0000
"""" SBLTC 0811 00000
"""" BTG 0753 0000'
"""" XAPD 0564 0004
"""" A-CAL 0609 0002
"""" LXA-SBI 0461 0023

* P<0.05; " P<0.01.
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Table 5. Multiple regression analyses of systemic and periodontal parameters.

Groups Variable Constant PI (B) Gl (B)
TC/HDL 1.016 - -

c ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
LX 0.015 = -
TC 232.45 - 29.75

H LDL 146.12 = 27.83
Ne/Ly 1.56 0.49 -
TC/HDL 5.45 - -

D
Ne/Ly 1.016 - 1.01
TC/HDL 5.72 - -

O
LX 0.0207 - -
TC/HDL 6.67 - -

RO S I
Ne/Ly 0.221 = =

PD (B) CAL (B) SBI (B) R2 P

1.060 = = 0.57 0.000*
- 0057 - 0371 0027*
"""" - - - o004 o0&
= - - 005 003"
"""" - - - 006 002
"""" - - 03 008 003
- - - 0085  0013*
= - 052 0093 0004
0016 - - 005 0018
1658 0679 - 0433 0002°
- o718 - 0194  0007*

B — partial standardized regression coefficent; ‘-’ — not applicable. Significant coefficients of the variables included in the model after
multiple regression analyses (significant level — P<0.05). * P<0.05 (significant level of the model).

are comparatively common in the population [7-10]. Both CVD
and metabolic syndrome are complicated diseases character-
ized by complex risk factors related to morbidity and mortal-
ity rather than a single disease, and it is clear that all of the
risk factors evaluated in our study are predictable risk factors
for CVD or metabolic syndrome.

The prevalence of systemic diseases such as diabetes mellitus,
hyperlipidemia, obesity and osteoporosis has been shown to
increase with age [21], and our study provided compatible re-
sults. It has been stated that periodontitis risk ratio increases
from 1, 4 to 5 times in smokers, and use of the cessation pro-
tocol contributes to periodontal healing [22]. In our present
study, almost the entire population consisted of non-smok-
ers, and therefore, the results were interpreted as indepen-
dently of the effects of smoking. The contributions of educa-
tion level to oral and systemic health have been shown, and
oral care constitutes a part of systemic health [23]. In accor-
dance with those results our study groups with systemic dis-
eases had low education level and poor oral hygiene habits.

Obesity is a global risk factor for various diseases including
diabetes, hyperlipidemia and hypertension [24]. Additionally,
obesity related to low vitamin D levels lead to increase in the
risk of CVD [25]. Similarly, our study results demonstrated that
the risk factor groups had higher BMI [24,25], and abdominal
obesity ratios and lower vitamin D levels compared with the
control group. Clinical investigations have demonstrated sta-
tistically significant correlations between periodontitis and
BMI[9,26,27]. Our current findings revealed that the risk factor
groups had a higher BMI and periodontal parameters. Thus, our
results are consistent with other studies demonstrating positive

correlations between periodontitis and obesity [9,26]. According
to our findings, significant correlation between TC/HDL and SBI
in the obese group could also provide an important support
the results of our present study and other researches [9,26,27].

Menopause, which causes decreased estrogen levels, is one
of the most important factors in osteoporosis, and postmeno-
pausal women have an increased risk of developing periodon-
titis [28]. We confirmed that the prevalence of osteoporosis
increased with menopause, and the entire menopause group
presented periodontitis. In our study Pre/M with periodonti-
tis had higher serum levels of LXA,. When taking into account
that LXA, has significant clinical effects as an estrogen recep-
tor regulator, this knowledge may be useful for describing
the anti-inflammatory effects of estrogen [29]. Thus, it can be
speculated that LXA, may have a protective role in the devel-
opment of periodontitis in premenopausal women according
to our present findings.

In this present study, most of the population had hyperlipid-
emia, which is also an important risk factor for many systemic
diseases [24]. The association between serum lipids and peri-
odontitis in systemically healthy [30,31] and hyperlipidemic
patients [32,33] has already been reported. Our findings have
been confirmed by Fentoglu et al. [8,33,34] reporting signif-
icant positive correlations between the TC/HDL ratio, which
is more useful for CVD risk assessment [35], and clinical peri-
odontal parameters in the hyperlipidemic populations. The
present results suggested that the TC/HDL was significant-
ly correlated with PI, PD and CAL in the C group. Additionally,
while clinical periodontal parameters were positively correlated
with serum lipids, there were negative significant correlations
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between HDL and clinical periodontal parameters. These find-
ings are also consistent with other results obtained for non-
hyperlipidemic populations [30,36].

Currently, the Ne/Ly ratio has been used as a marker of in-
flammation, and it is suggested that this parameter should be
used in the CVD risk evaluation [37]. It has been reported pre-
viously that leukocyte counts increase in patients with peri-
odontitis [38] and decrease with periodontal treatment [39].
To date, no studies have been conducted to investigate the
Ne/Ly ratio in both periodontitis and its achieved systemic risk
factors. The present results demonstrated that the Ne/Ly ratio
was higher in the PH group than the NPH group. The increased
Ne/Ly ratio in the PH group and positive correlations between
clinical periodontal parameters and the Ne/Ly ratio in the hy-
perlipidemic group collectively suggest that the inflammato-
ry response related to periodontitis can be aggravated by hy-
perlipidemia. In fact, hypercholesterolemia contributes to the
monocytic activity associated with increased Ne functions [8].

The present findings demonstrated that the Ne/Ly ratio was
correlated positively with Pl and Gl in the D group, and it can
be speculated that it facilitates an inflammatory response in
both diabetes and periodontitis. Likewise, it is clear that dia-
betes leads to an increase in the risk of periodontal diseases
[40]. In addition to our findings for diabetes, the increased Ne/
Ly ratio in periodontitis patient with hyperlipidemia also can be
supported by literature highlighting the role of hyperlipidemia
rather than hyperglycemia in the increase in Ne functions [8].

As stated above, this is the first clinical study to investigate
the serum levels of LXA, in patient with periodontitis and its
achieved systemic risk factors. According to the present re-
sults, systemically healthy and premenopausal subjects with
periodontitis had higher serum LXA, levels than healthy con-
trols with periodontitis. These findings are supported by
Russell et al. [29], who reported that LX had considerable
effects as an estrogen receptor modulator. Several studies
have investigated the protective roles of LXs in periodonti-
tis [41-43]. Elabdeen et al. [43] reported that patients with
aggressive periodontitis have higher levels of LXA, but low-
er ©-3/0-6 ratios than healthy controls without periodontal
disease. In this present study, increased LXA, levels were ob-
served in periodontitis groups with systemically healthy. This
situation could be clarified as decreased desaturase activity
reduces the production of PLMs, whereas inflammation itself
increases PLMs activity [43].
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A strong positive correlation between inflammation and oxi-
dative stress in periodontitis has been demonstrated [41]. It
has been suggested that LX and aspirin-triggered LX have anti-
oxidant effects [42]. Considering the antioxidant effects of LX,
the present findings reinforce the hypothesis that increased
LXA, levels due to periodontitis can be associated with an in-
creased oxidant status to limit periodontal destruction. In fact,
an increase in oxidant activity in periodontitis has been re-
ported [44]. Our present finding which introduce that there
was significantly negative correlation between LXA, levels and
PD after further analyses in the obese group might strength-
en our hypothesis regarding LXs.

This study has some limitations, such as a cross-sectional study
design, which could introduce a challenge in terms of elucidat-
ing the essential role of LXA, in achieved systemic risk factors
of periodontitis, a lack of diet analyses and a rational com-
parison of PLMs and inflammatory mediators. Also, numerous
factors have been shown to affect LXA, levels and the metab-
olism of other essential fatty acids. Therefore, dietary habits,
drugs and other systemic diseases can modify production lev-
els of LXA, and Ne/Ly ratio [45].

Conclusions

Within the limitations of this study, increased LXA, levels in
systemically healthy groups with periodontitis could suggest
the importance of PLMs in the link between periodontitis and
systemic diseases. Increased Ne/Ly ratio in the hyperlipidemic
group with periodontitis could provide an important contribu-
tion to the role of hyperlipidemia in the increase in Ne func-
tion, which has major effects on the progression of periodon-
titis. An understanding of the role of endogenic PLMs such
as LXA, in the achieved systemic risk factors for periodontitis
could also lead to new therapeutic strategies (such as the use
of resolvins, protectins, statins, and ®-3, among others) in pa-
tients with periodontitis and its achieved systemic risk factors.
Thus, further controlled longitudinal clinical studies are need-
ed to clarify the potential inflammatory mechanisms underly-
ing periodontitis and its systemic risk factors.
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