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I n t r o duc   t i o n
Most surgical dental procedures in the pre- and 

postoperative periods are accompanied by pain sensa-
tions of greater or lesser intensity, so pain control is 
one of the most urgent problems of dentistry [3]. The 
presence of pain significantly reduces the quality of 
life, ability to work and social activity of patients. Pain 
that occurs in the maxillofacial region is most often 
associated with the development of the inflammatory 
process, both infectious and traumatic origin. Effec-
tive pain therapy should include a clear understanding 
of the mechanisms of its development, as well as the 
integrated use of medication that affect the main links 
of pathogenesis.

There are several groups of drugs used for pain 
relief. The most common group of drugs for this 
purpose is a group of non-steroidal anti-inflammatory 
drugs [4, 5]. They have anti-inflammatory, analgesic, 
antiplatelet and antipyretic effects.

A common element of the mechanism of action 
of NSAIDs is the inhibition of the synthesis of pros-
taglandins (PG) from arachidonic acid by inhibiting 
the cyclooxygenase enzyme (COX) [2]. By the ability 
to predominantly inhibit COX-1 or COX-2, NSAIDs 
of three groups are isolated: non-selective, inhibiting 
the activity of both enzymes; NSAIDs, predominantly 
suppressing COX-2 and having a weaker effect on 
COX-1; selective for COX-2, which almost do not 
have effect on COX-1. According to a number of 
authors, among all appointments in surgical practice, 

more than 70% fall to non-selective NSAIDs (keto-
profen, ketorolac, ibuprofen) that have activity against 
both cyclooxygenase-1 and cyclooxygenase-2. 

The main negative property of all NSAIDs is the 
high risk of the development of undesirable reactions 
from the gastrointestinal tract (GIT) [17]. At present, 
a specific syndrome, NSAID-gastroduodenopathy, has 
even been isolated [5]. The expansion of the range of 
drugs for the treatment of pain syndrome facilitates 
the choice of drugs based on the point of application 
and the mechanism of their action. A pressing issue 
is the objective assessment of the degree of inflam-
matory response and assessment of the dynamics 
of anti-inflammatory therapy conducted, as well as 
the introduction of new, modern drugs into surgical 
dentistry [1, 9]. To reduce the effects of NSAIDs on 
the mucous membrane of the gastrointestinal tract, 
a new highly selective drug Etoricoxib (Arcoxia) was 
developed. Arcoxia is a selective inhibitor of COX-2 
with pronounced analgesic and anti-inflammatory ac-
tion, has a rapid onset of action and prolonged relief of 
pain [10, 19]. The inflammatory response is a universal 
protective and adaptive response to exposure to exog-
enous and endogenous damaging factors, including in 
the surgical area [14, 18]. 

Biologically active substances such as histamine, 
interleukins (IL), products of arachidonic acid me-
tabolism provide stimulation of the inflammatory re-
action. The basis of the pathogenesis of tissue damage 
is the launch of the cytokine cascade, which includes, 
on the one hand, pro-inflammatory cytokines, and 
on the other, anti-inflammatory mediators. Hyper-
production of cytokines leads to the development of 
a systemic inflammatory response and may cause the 
development of a number of pathological conditions, 
in particular, septic shock. A balance of pro- and anti-
inflammatory cytokine production is a prerequisite for 
maintaining perioperative immune homeostasis. Some 
studies have also shown that in the development and 
maintenance of chronic inflammation in periodontal 
tissues, increased production of matrix metalloprotei-
nases (MMPs) is important — groups of enzymes that 
are produced by different cells and microorganisms of 
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the oral cavity, participate in the mechanisms of the 
immune response, break down most- proteins of the 
extracellular matrix and the basement membrane [6, 
7, 11-13, 15, 16]. Under the conditions of the disease, 
MMPs are involved in the degradation and processing 
of a variety of growth factors, cytokines and substances 
involved in apoptosis, cell adhesion and, together with 
other extracellular proteinases, can cause irreversible 
damage to tissues [20-26]. In this regard, the study 
of the level of MMP and related growth factors and 
proinflammatory cytokines could be an additional 
criterion for evaluating the effectiveness of NSAIDs, 
taking into account the point of application and the 
mechanism of their action. 

The aim 
of the study is to substantiate the anti-inflammatory 
effect of Etoricoxib based on the study of the dynamics 
of IL-6, MMP-2, MMP-8 and vascular endothelium 
growth factor (VEGF) in the oral fluid of patients dur-
ing surgical dental procedures.

M A TE  R I A L S 
A N D  R ESE   A R C H  M ET  H O D S

The study included 28 patients (12 men and 16 
women) aged from 20 to 35 years who underwent 
examination and treatment at the Moscow State 
University of Medicine and Dentistry named after. 
A.I. Evdokimov of the Ministry of Health of Russia at 
the Department of Surgical Dentistry with a diagno-
sis of dental retention (K01.0), dystopia of the teeth 
(K07.3). Patients were divided into groups as follows:

The study group: 11 patients without somatic 
pathology, not undergoing treatment with the use of 
drugs, with no pathology on the part of periodontal 
tissues; they underwent planned surgical manipula-
tions (removal of third molars) with the appointment 
of local antiseptic therapy and etoricoxib 90 mg 
according to the following scheme: 1 tablet per day 
2 days before surgery, 1 tablet per day of surgery and 
subsequent days if there is pain 1 tablet per day.

Control group: 17 people — conditionally 
healthy patients with healthy oral cavity who did not 
undergo surgical interventions.

Before treatment, all patients underwent a com-
prehensive examination, which consisted of a survey, 
clarification of complaints, collecting a history of ill-
ness and anamnesis of life, finding out the presence of 
concomitant general somatic pathology and the fact of 
taking medications. Further, skin and visible mucous 
membranes, face configurations, and palpation of re-
gional lymph nodes were evaluated, and then the oral 
cavity was examined. The degree of mouth opening, 
the state of the mucous membrane of the vestibule and 

the oral cavity itself was evaluated. All the teeth were 
examined. Particular attention was paid to the state of 
periodontal tissues. Patients with the presence of clini-
cally severe pathology of periodontal tissues (gingivitis 
and acute periodontitis) were excluded from the study 
group. All patients had no contraindications for taking 
Etorikoksib, which was confirmed by examination by 
a general practitioner. All patients signed voluntary 
informed consent.

Clinical evaluation of the local inflammatory 
process was performed on days 1, 3, 5, and 7 after the 
operation, based on the degree of edema and hyper-
emia of the postoperative mucosa, as well as the subjec-
tive assessment of patient pain by an 11-point digital 
rating scale of pain intensity, which consists of 11 
points from 0 no pain to 10 pain that cannot be tolerated. 
(Visual analogue scale of pain, VAS).

46 samples of unstimulated saliva were tested. 
In the study group, markers were determined accord-
ing to the following scheme: first collection — 2 days 
before surgery, then patients were prescribed etori-
coxib 90 mg, 1 tablet per day, second collection — on 
the day of surgery (before the manipulation), third 
collection — 7 days after the manipulation. Most 
patients received etoricoxib for 2 days after surgery. In 
the control group, a single collection of mixed saliva 
was performed.

Methods of collecting saliva: the collection was 
carried out in the morning, on an empty stomach in 1st 
and 3rd collection and after at least 2nd hours in the sec-
ond collection, in graduated tubes. Before the proce-
dure, the patient rinsed his mouth with distilled water 
for 30 seconds, followed by 5 minutes of rest. Then 
the patient swallowed all the accumulated saliva, after 
which the direct collection of material began for 15 
minutes. At the end, the tube was tightly closed with a 
lid, placed in a container with ice and delivered to the 
laboratory for one and a half hours. In the laboratory, 
the tubes were centrifuged at a speed of 3000 rpm for 
10 minutes at 4° C, after which the saliva was frozen 
and stored at -80° C until the test. Concentrations of 
MMP-2, MMP-8, IL-6 and VEGF were determined 
using Human MMP-2 (total), Human MMP-8 (total), 
Human IL-6 and Human VEGF (Quantikine®, R & 
D Systems, USA) in accordance with the manufac-
turer's instructions. Before starting the determination, 
saliva samples stored at -80° C were thawed at room 
temperature, centrifuged at 10,000 rpm for 2 minutes, 
and diluted 100 times with standard diluent solution 
included in the kit. The measurements were performed 
on a BEP 2000 Advance automatic immunoassay ana-
lyzer (Siemens Healthcare Diagnostics, Germany). The 
contents of MMP-8 and MMP-2 were expressed in 
nanograms (ng), IL-6 and VEGF — in picograms (pg) 
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per 1 ml of saliva. The obtained data was processed 
using the program "Statistica 7.0". When comparing 
indicators and analyzing their interrelationships, the 
non-parametric criteria of Mann-Whitney, Kruskel-
Wallis, Wilokson pair test, Friedman ANOVA were 
used. Differences and correlations were considered 
significant at p <0.05.

R ES  U L TS   A N D  D I S C U SS  I ON
The initial content of MMP-2 and VEGF in the 

saliva of patients who then underwent surgery and 
who received Etoricoxib at a dose of 90 mg was signifi-
cantly lower than in the control group (Table 1). The 
reduction in MMP-8 and IL-6 levels was not statisti-
cally significant.

Table 1. �Content of MMP-2, MMP-8, IL-6 and VEGF in mixed saliva of 
patients who received 90 mg of etoricoxib before and after surgery, and 
the control group

�* — Indicators of median, lower and upper quartile are presented (25-75%);  
1 p <001 with respect to control

of their changes on the background of the drug intake 
and surgical intervention in these patients, have not 
been found from the indicators of patients without a 
pronounced pain syndrome. Thus, during reception of 
the non-steroidal anti-inflammatory drug etoricoxib 
at a dose of 90 mg, all patients experience an increase 
in the level of the pro-inflammatory cytokine IL-6 
in unstimulated saliva, which lasts a week after the 
surgery 5–6 days after stopping the drug. Changes in 
the levels associated with inflammatory processes in 
paradont MMP-8 and MMP-2, as well as the stimula-
tor of neoangiogenesis VEGF has a multidirectional 
nature, not associated with the presence of pain and 
the effect of treatment.

In the studied group, edema and hyperemia of 
the mucous membrane of the postoperative region 
in 87% of cases were expressed on the second and 
third days after surgery, on the fifth day their decrease 
was noted at 92%, on the seventh day the absence of 
edema was 100%. 98% of patients in study group noted 
the absence of pronounced pain syndrome and the 
absence of the need to take NSAIDs after the inter-
vention, 73% of patients in subgroup 2 of the study 
group stopped taking Etoricoxib 90 mg on  the third 
day after the intervention, noting the absence of pain, 
which can indicate the presence of a cumulative effect 
when taking the drug. 

Clinical results showed intense regression of signs 
of local inflammation, such as edema and hyperemia 
of the mucous membrane of the post-operating 
area, as well as a marked reduction in pain sensitiv-
ity in patients of study group, which indicates a high 
anti-inflammatory and analgesic activity of the drug 
etoricoksib 90 mg.

When studying the levels of proinflammatory 
cytokines, matrix metalloproteinases and vascular en-
dothelial growth factor in the mixed saliva of patients, 
adequate dynamics of these factors was established 
when prescribing Etoricoxib 90 mg in patients during 
surgical dental surgery, but generally reflecting the 
pharmacokinetics and pharmacodynamics of Etori-
coxib drug.

As a result of the study, a drug Etoricoxib 90 mg 
revealed pronounced analgesic and anti-inflammatory 
activity during outpatient surgical interventions. In 
all cases, patients noted the absence of pain in the 
postoperative period for 3 days (after 4 days of taking 
the drug).
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In the postoperative period, the levels of MMP-2, 
MMP-8 and VEGF did not significantly change, and 
the level of IL-6 significantly increased (p = 0.011 by 
Friedman ANOVA test) from 5.4 to 23.6 pg / ml by 
median.

As clearly shown in the graphs, in most patients, 
the level of MMP-2 (Fig. 1) increased immediately be-
fore the operation while receiving etoricoxib (visit 2) 
and returned to the initial level 7 days after it (visit 3). 
The level of MMP-8 changed in different directions 
(Fig. 2): it increased in 6 and decreased in 5 patients. 
VEGF level slightly decreased or remained almost 
unchanged (Fig. 3), whereas IL-6 increased signifi-
cantly after taking etoricoxib before the operation and 
continued to increase a week after it in all examined 
patients (Fig. 4).

Pain syndrome was observed only in 2 out of 11 
patients of the studied group. Significant differences 
in the initial levels of markers, as well as the dynamics 
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Fig. 1. �Dynamics of the content of MMP-2 in the saliva of individual 
patients

Fig. 2. �Dynamics of the content of MMP-8 in the saliva of individual 
patients

Fig.3. �Dynamics of the content of VEGF in the saliva of individual patients

Fig. 4. �Dynamics of the content of IL-6 in the saliva of individual patients
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