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ABSTRACT
Objectives: This study evaluated the clinical parameters [plaque index (PI), gingival

index (GI), probing pocket depth (PPD), clinical attachment level (CAL)] and the
levels of Nadph Oxidase (NOX-1) in gingival crevicular fluid (GCF) samples of pre-
menopausal and post-menopausal periodontally healthy and periodontitis patients.

Materials and Methods: Study included pre-menopausal periodontitis 15, post-
menopausal periodontitis 15, pre-menopausal periodontally healthy 15 and post-
menopausal periodontally healthy 15; a total of 60 individuals were included.

Results: Clinical periodontal evaluation indices in the 6th week after treatment were
found to be statistically significantly lower than the initial values of PI, GI, PPD, CAL
in the periodontitis groups(p<0.05). Pre-treatment baseline NOX-1 values were
singificantly higher in both periodontitis groups than healthy groups (p<0.05). While
the pre-menopausal and post-menopausal periodontitis groups before treatment had
similar P1, PPD and CAL values, the GI was found to be significantly higher in the
post-menopausal periodontitis group(p<0.05). While NOX-1 values in pre-treatment
GCF samples were similar in pre-menopausal and post-menopausal periodontitis
groups, NOX-1 values in the post-menopausal periodontitis group at the 6th week
after treatment were found to be statistically higher than the pre-menopausal
periodontitis group (p<0.05).

Conclusions: According to the results of our study, oxidative stress that increases
with menopause may negatively affect the healing potential after periodontal
treatment. Accordingly, antioxidant supplementation can be predicted with hormone

replacement during this period.
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The Effect of Menopause on Nadph Oxidase Levels

INTRODUCTION

Periodontal disease is a chronic inflammatory
disease occurring as a result of the complex
interactions between the periodontal pathogen
bacteria and host immune response, characterized
by periodontal tissue destruction and tissue loss,
in which environmental and genetic factors play a
role in its etiopathogenesis and progress.*

Although the primary etiological agent in
periodontal diseases is gram-negative anaerobic or
facultative bacteria in microbial dental plaque,
abnormal contact responses formed against such
organisms and products cause periodontal tissue
destruction.

It is reported that the chronic inflammatory
state is inducted and inflammation becomes
intensified due to the joining of some cytokine
and hormones secreted systematically, bacteria
and bacterial products to the blood circulation.? It
was determined that there was a rise in saliva,
GCF and inflammatory mediators in serum due to
the periodontal destruction in individuals with
periodontitis.*

Environmental, genetic and acquired factors
may change the host response that forms against
pathogen and modify the amount of destruction in
periodontal tissues.’

There are two mechanisms responsible for
periodontal  tissue  destruction. The first
mechanism is the direct effect of the bacteria
through the toxic materials that it produced,
proteases and endotoxins; the second mechanism
is the indirect effect mediated the inflammatory
mediators produced by the host.® The difference
of inflammatory response for every individual
causes difference in the rate of progression and
severity of the destruction.

It is shown that oxidative stress plays a major

role in many diseases such as obesity,
periodontitis, rheumatoid arthritis, diabetes
mellitus, cardiovascular diseases, hemolytic

anemia, systemic lupus erythematosus, multiple
sclerosis, Behcet disease and Guillain-Barre
syndrome.”*®
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NOX enzymes are proteins linked to the
membrane, and their main function is transferring
electrons from the plasma membrane to molecular
oxygen. O,- is formed by the transfer of the
electrons to molecular oxygen. It causes the
formation of O,-, H,0, and OH radicals and leads
to reactive oxygen species (ROS).'**°

The principal center of the ROS formation in
the cell occurs in the plasma membrane and
mitochondrion. Cytokines activate NOX through
growth factors and hormones. The activated NOX
causes O,- production. One to two percent of the
electrons transferred in a manner to follow each
other in the electron transfer chain is directly
transferred to molecular oxygen through leakage,
resulting in the production of O,- radical.*

It is determined that NOX enzymes are
essential in the immune system, protein
translation, cellular signal transmission and gene
expression, furthermore in the modulation of the
redox-sensitive  signal pathway related to
functions such as growth, differentiation,
migration and proliferation of cells.®

The protein regulating NOX enzyme activity
comprises two sub-units and four cytosolic
proteins bound to the membrane. Two cytochrome
heterodimer components (gp91phox and p22phox)
bound to membrane and four cytosolic
components (p47phox, p67phox, p40phox) and
RAC?2 activate NOX to produce H,O,. Activation
starts with combining the membrane-located
gp91phox and p22phox of NOX at the rate of 1:1,
and cytochrome b588 occurs. This activation
combines the cytosolic components of the NOX
enzyme (p47, p67, p40) with cytochrome b558
and the joining of GTP- protein to this complex as
an activator. Lack of any of the four components
of NOX (gp91,p22, p47, p67) and GTP binding
protein (Rac2) terminates NOX activity."’

Some NOX enzymes are located higher in
some organs and tissues. For example, NOX-1 is
present in the colon, NOX-2 is present in
phagocytes, NOX-3 is present in the inner ear,
NOX-4 is present in the kidney, NOX-5 is present
in testicles lymphoid tissues, and DUOX-1 and
DUOX-2 are present in thyroid.®
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NOX-1 is expressed in endothelial and
smooth muscle and cells. Many studies showed
that NOX-1 is localized in cell membranes,
especially in the plasma membrane.”> NOX-1
activity requires its sub-units being p22phox,
NoxO1 (or p47phox), NoxAl and GTPase Rac. It
is shown that NOX-1 dependent ROS production
has a significant role in cell signaling, cell growth,
angiogenesis and cell mobility.*

NOX-1 mediates vascular endothelial growth
factor (VEGF) and matrix metalloproteinase
(MMPS) expressions; it can increase ROS
formation and support NOX-1 angiogenesis and
tumorigenesis.’ Furthermore NOX-1 plays a role
in cell proliferation, emerging and development of
angiogenesis and hepatic fibrosis.”*

It is shown that Nox-1 / Nox-2 plays a role in
developing endothelial dysfunction, hypertension,
and inflammation.?*®* The pro-atherogenic roles
of NOX-1, NOX-2 have emerged, and it was
determined that the most significant sub-unit is
p47phox.**

Neutrophils and monocytes show
antibacterial features with cooperating enzymatic
(non-dependent to oxygen) and non-enzymatic
(oxygen-dependent) mechanisms in periodontal
defense mechanisms. Oxygen-dependent, i.e.,
Non-enzymatic mechanism, is related to non-
mitochondrial oxidative burst and increased ROS
production; and causes tissue damage in host
besides its antimicrobial effect against pathogens.
The normally inactive NOX enzyme in the plasma
membrane of neutrophils is activated by this
mechanism and forms O,- and is used against
bacteria in the phagosome. The formed O,- forms
H,O, is automatically dismutated at a low pH
level in the phagosome. This phenomenon occurs
as intense radical accumulation within phagosome
is named as "respiratory burst" or "oxidative
burst." This process is detrimental to host cells
besides its antimicrobial contribution.?

Various pro-inflammatory cytokines (TNF-a,
IL-8, IL-1, IL-6), growth factors and
lipopolysaccharides exhibit triggering features for
the respiratory burst of neutrophils. ROS, which is
formed through these interactions, leads to
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proteoglycans in periodontal tissues, lysis in
epithelial cells, osteoclast activation,
carbohydrate, lipid and protein catabolism and
causes periodontal destruction.”®

Tissue destruction occurs through the
stimulation of cytokines through NF-«xB
activation; release of pro-inflammatory cytokines
such as IL-1, IL-6, TNF-o and prostaglandin E2
generation through lipid peroxidation and O, -.
Furthermore, ROS activity plays a role in an
inflammatory state caused by periodontal diseases
on other organs at the systemic level.”

According to the World Health Organization
(WHO) definition, menopause is the permanent
termination of menstruation as a result of the loss
of ovary activity.?®

It is stated that changes in female gender
hormones may affect the severity of periodontal
diseases.”® A decrease in the amount of estrogen
occurring by menopause causes 0Steoporosis
systematically and in alveolar bone, increase in
the CAL, and increase in the inflammation in
gingival tissues.*

Besides the systematic changes in
menopause, also intra-oral changes may occur.
The flow rate of the saliva that secreted by
submandibular and sublingual salivary glands,
decreased. The incidence of decay and formation
of periodontitis increase due to the decrease in the
number of salivary glands. Deterioration of flavor,
senile atrophic gingivitis, menopausal
gingivostomatitis can also be seen in the
menopause period.®* Changes such as puberta
gingivitis, pregnancy gingivitis are seen in
situations such as puberta and pregnancy in which
female gender hormones change, and it is
mentioned that periodontal situation is frequently
affected negatively.? It is stated that gingivitis in
periods such as pregnancy and puberta may be
due to vasodilatation, increase in vascular
permeability and increase in mast cells around
vessels caused by estrogen on vascular system.*

Estrogen decreases the formation of
inflammatory cytokines essential in osteoclastic
activation, and the lack of estrogen causes a more
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gingival severe inflammation and osteonecrosis
during periodontitis.*

Furthermorethe osteoporosis table, alveolar
osteonecrosis  occurs  systemically in the
menopause period. Osteonecrosis is seen most
dense in the first year following menopause and
increases its rate in a subsequent process. The
history of osteoporosis in the family, premature
menopause, lacking physical activity, vitamin D
and calcium deficiency, old age, regular smoking
and drinking alcohol may increase the risk of
osteoporosis.***

Oral atrophic mucosa is frequently seen in
females in menopause; burning mouth syndrome
can also be seen as a more severe symptom.
Burning mouth syndrome is characterized by
automatically starting burning and pain.* Tongue,
lips, palate, tooth-supporting tissues and gingiva
are also affected. Dense burning and pain are
present, although no underlying pathological
lesion is seen. Moreover, bad taste, desert mouth,
difficulty in swallowing may also be experienced.
Estrogen supplement psychological support and
use of tricyclic antidepressant are present in its
treatment.*

No study concerning how menopause
affected biochemical marker levels related to
NOX-1 among oxidative stress enzymes in
females with periodontitis has been seen in the
literature search. Therefore we aimed to review
the relationship between the NOX-1 enzyme
levels in females in the premenopausal and post-
menopausal period and some clinical periodontal
parameters showing the periodontal health
conditions.

MATERIALS AND METHODS

Approval was obtained from Cumhuriyet
University, School of Medicine Researches
Ethical Committee on 17.12.2019 with decision
no. 2019-12/05 for the study. Systemically healthy
30 individuals with periodontitis and 30
periodontally healthy individuals admitting to
Cumhuriyet University Faculty of Dentistry
Department of Periodontology Clinic between
2019-2020 participated in our research. The
patients signed a voluntary consent form showing
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that they participated in the study voluntarily.
The current classification, named as 2017
Classification of Periodontal and Peri-implant
Diseases and Conditions, was used to describe the
study groups to be studied in the research.

Study Groups

GROUP PRP: Pre-menopause periodontitis
patients who did not enter into menopause (15
individuals)

GROUP POP: Post-menopause periodontitis
patients who entered into menopause (15
individuals)

GROUP PRH: Pre-menopause periodontally
healthy individuals who did not enter into
menopause (15 individuals)

GROUP POH: Post-menopause periodontally
healthy patients who entered into menopause (15
individuals)

GROUP PRP

Periodontitis patients who stated that they did not
enter into menopause in their verbal medical
history, with probing depth (PPD) of >4 and <7 at
least at 2 non-adjacent teeth, with bleeding in
probing, inflammation symptoms, bone loss
extending to the middle of the root or apical trio.

Stage |11 periodontitis, degree B.

Group POP

Periodontitis patients stating in the verbal medical
history taken that a time longer than 1 year has
passed as of the starting of menopause, PPD of >4
and <7 at least at 2 non-adjacent teeth, with
bleeding in probing, inflammation symptoms,
bone loss extending to the middle of the root or
apical trio.

Stage |11 periodontitis, degree B.

Group PRH

Periodontitis patients who stated that they did not
enter into menopause in their verbal medical
history; who are periodontally healthy with the
whole mouth bleeding score below 10%, with an
PPD not exceeding 3 mm in teeth, with Decreased
or Non-Deteriorated Periodontal Health.
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Group POH

Individuals stating in the verbal medical history
taken that a time longer than 1 year has passed as
of the onset of menopause, who are periodontally
healthy with the whole mouth bleeding score
below 10%, with an PPD not exceeding 3 mm in
teeth, with Decreased or Non-Deteriorated
Periodontal Health.

In periodontitis patient groups 2 non-adjacent
teeth with PPD >4, 33% periodontal bone loss
was determined by sampling GCF before the
initial periodontal treatment. The GCF samples
were taken from any 2 teeth among the maxilla
incisor teeth on each half jaw in periodontally
healthy individuals.

Clinical Evaluation

A single researcher (M.K) carried out clinical
evaluation indices, Gl, PI, PPD and CAL analyses
in patients were carried out by a single researcher
(M.K) throughout the research.

Periodontal clinical treatment including PPD,
CAL, Pl and GI measurements in periodontitis
patients was carried out initially and in the 6th
week.

The initial periodontal treatment, including
subgingival curettage and root planning processes
by Gracey curettes (Hu-Friedly, Chicago, IL,
USA) following oral hygiene training and scaling
and periodontal treatment of each patient was
completed within 14 days.

All clinical periodontal measurements and
GCF samples were taken from the individuals in
periodontitis patient groups 2 times in total
(before  periodontal treatment, 6th  week)
throughout the study; they were taken only once
from the individuals in the control group.(Figure 1)
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Figure 1: Study Plan Work Flow Chart

Collection of Samples

The patients were asked whether they entered
menopause or not, and the information on the
onset of menopause in the patients stating that
they entered menopause was  obtained.
Approximately 15 ml venous blood sample was
taken from patients in order to establish a final
diagnosis. The samples were centrifuged for 10
minutes at 15000 x g speed to decompose serum,
and then the serum was decomposed to eppendorf
tubes. Serum samples were kept at - 80 degrees
until the day of analysis. The measurements were
in the central laboratory of Cumhuriyet University
School of Medicine Biochemical Department on
the day of analysis. Two patients stated that they
entered menopause in their medical histories, with
FSH hormone levels at 40 -60 1U/L and E2 levels
at  20-22 pg/ml  were removed from
postmenopausal patient groups as they might be in
the perimenopausal period. 5 individuals among
the patients stating that they did not enter
menopause were removed from the study group
because they might be in the perimenopausal
period as their serum E2 levels were at 20 - 22
pg/ml and their FSH levels were at 40-60 1U/L.

The GCF samples were taken from
periodontitis patients a week following their
clinical measurements and in the morning (09:00-
11:00) in periodontally healthy patients using
Periopaper (OraFlow Inc, Amityville, NY, USA).
The PPD 4-6 mm-areas were preferred at the
anterior maxilla area to mitigate the risk of
slobbering in the GCF collection. Periopapers
were intrasulcularly positioned in the gingival
crevice. It was held for 30 seconds in the crevice
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to establish standardization in each sample, and Statistical Analysis of Data

GCF was retaken in periopapers contaminated by Descriptive statistics, regular distribution analysis
blood. Periopapers were put into eppendorf tubes (Kolmogorov-Simirnov), Dependent groups t-test,
and were held at -80 °C until the day of analysis. Independent groups t-test, Pearson correlation
Laboratory Studies an_alysis were conducted using IBM SPSS 22.0
The GCF samples collected were used by NOX-1 sult.

ELISA kits as per the suggestions of the RESULTS

manufacturer company (Fine Test, Wuhan, China) 15 pre-menopause periodontitis patients (Group
in Cumhuriyet University School of Medicine PRP), periodontally healthy 15 pre-menopause
Biochemical Department. patients (Group PRH), 15 post-menopause

periodontitis patients (Group POP), periodontally
healthy 15 post-menopause patients (Group POH)
were included in the study (Table 1).

Table 1: Demographic situations of the individuals participating in the study

Patients GRUP PRP GRUP PRH GRUP POP GRUP POH
Groups n:12 n:13 n:14 n:14

Age 4330 (=273) 42.43 (+2.30) 48.80 (£1.26) 49.88 (+1.37)
Age intervals 40-49 40-48 48-52 48-53
Menopause(years i i 279 285

ago)

Clinical Findings Pre-treatment initial PI, GI, PPD values of
The difference between the pre-treatment PI, PPD POP and POH group were higher in a POP group
and CAL values PRP and POP groups was not than POH group, and the difference was
statistically significant (p>0.05). However, Gl statistically significant (p<0.05).

values are higher in a POP group than PRP group,

. o o7 Upon comparing the pre-treatment and post-
and the difference was statistically significant

treatment 6th-week results of PRP group patients

(p<0.05) Pl, Gl, PPD, CAL pre-treatment values were
The difference in PRP and POP groups in PlI, higher than the post-treatment 6th-week values,
Gl, PPD, CAL values in the post-treatment 6th- and the difference was found statistically
week results was not statistically significant significant (p<0.05).
(p>0.05). Upon the comparison the pre-treatment and post-
Pre-treatment initial PI, GI, PPD values of treatment 6th-week results of POP group patients
PRP and PRH group were higher in the PRP Pl, Gl, PPD, CAL pre-treatment values were
group than PRH group, and the difference was higher than post-treatment 6th-week values, and
statistically significant (p<0.05) the difference was found statistically significant

(p<0.05). (Table 2)
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Table 2: Clinical and Laboratory Results

Parameters PRP POP PRH POH
Baseline 6th Week Baseline 6th Week Baseline Baseline

Plaque Index  1.91+0.05" 1.2240.20°  1.96+0.11° 1.16+0.08% 0.81+0.09 0.86+0.11

ﬁ]'gg'("a' 1.97+0.09°  1.11£0.11°  2.11£0.09°°  1.12:0.08° 0.68+0.07 0.85:0.08

Probing

Pocket 4.69+0.41° 3.54+0.15° 4.83+0.28° 3.68+0.27° 2.36+0.13 2.60+0.08

Depth

Clinical

Attachment 6.69+0.74° 5.28+0.57% 6.39+0.49° 5.18+0.43% -0 -0

Level

NOX-1 7.19+2.94°  1.89+1.58  8.1242.54°  3.78+2.24%7  2.73+1.21 2.75+1.17

dignificantly different from periodontitis groups baseline (p<0.05)
Psignificantly different from the PRHgroup.(p<0.05)

“significantly different from the POH group.(p<0.05)

Usignificantly different from the PRP group.(p<0.05)
Laboratory Findings

Upon comparing the periodontal pre-treatment
and post-treatment NOX-1 values in PRP and
POP groups, including periodontitis patients, pre-
treatment initial values were higher than the 6th-
week results, and the difference was statistically

significant (p<0.05).

Upon comparing pre-treatment NOX-1
values of the PRP and POP groups, the initial
NOX-1 values of the POP group were higher;
however, the difference was not found statistically
significant (p>0.05).

The NOX-1 values according to the post-
treatment 6th-week results were found higher in
POP group compared to PRP group and the
difference was statistically significant (p<0.05).

The pre-treatment initial NOX-1 values of
the PRP and PRH group were found higher in the
PRP group than PRH group, and the difference
was statistically significant (p<0.05)

The pre-treatment initial NOX-1 values of
the POP and POH group were higher in the POP
group than the POH group, and the difference was
statistically significant (p<0.05).

The pre-treatment NOX-1 values of
periodontitis patients correlated to the pre-
treatment initial NOX-1 values PI, Gl and PPD
values in all PRP and POP group patients in the
correlation analysis (p<0.05).
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The Pl was found correlated to the GI and
PPD (p<0.05).

The Gl
(p<0.05).

The NOX-1 values of the post-treatment 6th-
week result in PRP and POP patient groups
correlated to the 6th week Pl and Gl values
(p<0.05).

The  post-treatment  6th-week  values
correlated to the PRP and POP patient groups
(p<0.05). (Table 2)

DISCUSSION

It was stated that the analysis of the oxidative
stress products was complex due to the short half-
life of (O,-,H,0,,0H-) them and their replacement
with the oxidative stress enzymes in the
pathogenesis of periodontal diseases advantageous
method.®” We preferred NOX-1 member of the
NOX family among the oxidative stress
mechanism enzymes, which plays a role in
inflammation development.

was found correlated to PPD

In our study, the NOX-1 enzyme among the
oxidative stress markers was found higher in both

the pre-menopause periodontitis and post-
menopause  periodontitis groups than the
periodontally healthy groups (p<0.05). When

examined current literature there are a lot study
proving that oxidative stress markers are higher
in the patients with periodontitis than the
periodontally healthy patients.*®** Our study
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results comply with the studies showing that the
oxidative stress products are higher in the patients
with periodontitis than the periodontally healthy
patients.****

Upon comparison of the pre-treatment and
post-treatment 6th-week NOX-1 levels of our PRP
and POP group patients among periodontitis
group patients, it was seen that the post-treatment
NOX-1 levels significantly decreased in both
groups (p<0.05). Upon reviewing the literature,
the clinical studies evaluating the pre-treatment
and post-treatment period reveal that the initial
periodontal treatment decreased the oxidative
stress levels in periodontitis patients.****** The
decreasing oxidative stress level in the post-
treatment periodontitis patients in our study
complies with  similar  studies in the
literature %4243

Any studies using the NOX-1 enzyme could
not be found among the studies in the literature
showing the relationship between periodontitis
and oxidative stress. Many studies worked NO,
malondialdehyde (MDA), lipid peroxidation level,
and total antioxidant capacity as oxidative stress
markers. The oxidative stress markers evaluated
in these studies were found higher in periodontitis
groups than the healthy groups.®394

Tsai et al.* found lipid peroxidation levels
higher in the periodontitis group than the healthy
group in the study conducted on the saliva and
gingival crevicular fluid samples taken from
periodontitis  periodontally  healthy patients.
Furthermore, they found glutathione level, an
antioxidant enzyme, lower in the group with
periodontitis than in the healthy group. In
Accordance with the healing of periodonal tissues,
decreases in periodontal parameters (PI, Gl, PPD,
CAL) were determined. * The decrease in the
oxidative stress level compared to the post-
treatment initial values and the post-treatment
improvement in the clinical parameters PI, PPD,
GI, CAL values are similar to our results.

Batista et al.* reported a positive correlation

between the PI, GI, and nitric oxide synthase
(INOS) expression degree in the study conducted.
As a result of these studies, it was concluded that
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INOS enzyme level might be a marker showing
the periodontal disease activity *. In our study,
pre-treatment and post-treatment NOX-1 levels
were found correlated to Pl and GI. Our study
results have similarities with the study conducted
by Batista et al.

There are various techniques for sampling
GCF, which can be preferred following the result
of the study, and each technique has its advantage
and disadvantage. GCF sampling was conducted
according to the shallow intracrevice method
Rudin et al.® using standard paper strips to
prevent irritation. The sampling time was
determined as 30 seconds, as it is in many studies,
to prevent the bleeding and irritation caused by
the paper strips and provide a standardization.*
GCF is among the most frequently used methods
as it includes host-caused enzymes playing a role
in the pathogenesis of periodontitis, tissue
destruction products and inflammatory markers.*’

There are various techniques in which the
gingival crevice measurements are conducted 1
week before*®, and 2 weeks before GCF
sampling® or after GCF sampling® with the
concern that measuring periodontal crevice depth
with periodontal drilling may cause irritation and
change GCF amount. In our study, GCF sampling
from the sampling area was conducted a week
after periodontal drilling to minimize the
irritation.

A typical ideal GCF collection time is not
available in all studies. Sampling times were
applied in various time ranges such as 3 sec., 5
sec., 15 sec., 20 sec., 25 sec., 30 sec., 1 min., 90
sec., 2 mins., and 3 mins in the literature.
However, the general opinion is that extending the
sampling time increases the mechanical irritation
risk.® 30 seconds GCF collection method was
preferred in our study.

Many clinical studies were conducted

concerning  periodontitis,  menopause  and
0steoporosis. Menopause, postmenopausal
hormone  treatment, estrogen level and
periodontitis  relation, its impact on the

osteoporosis and periodontium, changes in GCF
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are the most studied subjects in studies concerning
menopausal period.” >

The periodontal effects of the hormones in
females are tracked in periods such as pregnancy,
puberta and menopause in which such changes are
observed.> Periodontal tissues including receptors
belonging to gender hormones.>

Studies show that the decreases in
menopause and estrogen levels affect the host
response and may increase the damage in the
periodontal tissues by causing an increase in
response to the local irritants.>®*’

The studies indicate that the decrease in the
postmenopausal estrogen levels may be bound to
cytokines such as interleukin-1, I1L-6, I1L-8, IL-10,
TNF-0. This increase activates the mature
osteoclasts and causes systemic and alveolar bone
loss by wunbalancing bone formation and
destruction.®

The decrease of estrogen level through the
menopausal period increases the estrogen receptor
activity in osteoclasts and decreases the receptor
activity in osteoblasts.”

According to the results of our study, pre-
treatment oxidative stress enzyme NOX-1 levels
of the Group PRP and Group POP patients were
not statistically different; their post-treatment 6th
week NOX-1 levels were observed as statistically
higher in Group POP than Group PRP (p<0.05).
Those results suggest the effect of estrogen levels
decreasing after menopause. It supports the results
of the studies reporting that estrogen decreases the
ROS, contributes to the antioxidant defense
system, and compresses the release of cytokines.

Baltacioglu et al.”® found that the patients
serum and GCF total antioxidant capacity levels
were higher in the pre-menopause group than in
the post-menopause group in the studies they
conducted on pre-menopause and post-menopause
periodontitis patients and healthy patients. The
total antioxidant capacity was found the most in
the pre-menopause healthy group and the least in
the post-menopause chronic periodontitis group.”
When the impact of the antioxidant enzymes over
the ROS is considered, the NOX-1 enzyme levels,
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which are significantly higher in the patients in
the post-treatment postmenopausal period than in
the pre-menopause group, can be related to the
decrease of the protective role of the total
antioxidant capacity, which decreases following
menopause. Furthermore, the total antioxidant
capacity found more in the healthy group by
Baltacioglu et al. may explain that NOX-1 levels
in the healthy groups, which we found in our
study results, were significantly lower than the
levels in the periodontitis groups.

Pl, GI, PPD and CAL values of the group
PRP and group POP patients in the 6th week after
the treatment did not show statistical difference
according to the results of our study (p>0.05).
Upon reviewing the literature, it can be seen that
studies are showing that the PI, GI and CAL
values in the postmenopausal patients were higher
compared to the premenopausal patients***>% or
finding the values of the premenopausal and
postmenopausal similar.®* %

It was shown that estrogens decreased ROS
production and therefore prevented oxidative
stress formation.*® It is considered that the
antioxidant contribution of estrogen arises from its
stimulating effect on the natural antioxidant
enzymes.®

CONCLUSIONS

NOX-1 enzyme levels were significantly higher in
the post-treatment 6th-week postmenopausal
periodontitis group than in the premenopausal
periodontitis group (p<0.05). We can say that the
antioxidant role of the estrogen decreases, and the
postmenopausal oxidative stress increases upon
the decreasing estrogen following menopause.

No other study could be found concerning the
evaluation of the effect of menopause on the pre-
and post-periodontal treatment NOX-1 levels of
the females who entered/did not enter into
menopause. Concerning the matter, the clinical
researches to be conducted with more participants
in the periodontitis groups in which periodontitis
is present in various severity may enable a better
understanding of the effect of oxidative stress
enzyme NOX-1 and menopause on the
periodontitis pathogenesis.
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