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Abstract The frequency of polyposis rhinosinusitis (PRS) has a clear tendency to increase, the specific gravity in the
structure of the incidence of ENT organs is 5-20%. Material and methods: We examined 122 patients with PRS treated in the
ENT department of the Khorezm Multidisciplinary Medical Center from 2015 to 2018. All patients were divided into 4
groups depending on the duration of PRS: Group | - 30 patients with a duration of PRS of up to 3 years; Group Il - 31 patients
with a duration of PRS of 3-6 years; Group |11 - 29 patients with a duration of PRS of 6-10 years; Group 1V - 32 patients with
a duration of PRS of 10-15 years. Results. Determination of the level of EGF revealed a significant difference in the median
values of this indicator in blood plasma, while the median level of EGF was 1.4 times higher with PRS compared with the
control group. We found that the VEGF content in blood plasma is higher than the indices of the control group in 104 (85%)
of 122 examined patients, while the average value and median of this indicator also significantly increased in polypous tissue
(p &It;0.05). A significant increase was also revealed in the level of VEGFR-2 (p &It;0.05) in polypous tissue. Comparing the
levels of VEGFR-2 in blood plasma compared with the control group, we found an increase in its polype content by 3-87% in
82% of patients. Conclusion. 1. The study of the concentration of p53 protein, VEGF and VEGFR-2 and EGF in plasma in
patients with PRS is important in the diagnosis of the disease and the control of the recurrence of the process. 2. After surgical
removal of polypous, the levels of p53, VEGF and VEGFR-2 and EGF in the blood serum decrease inversely with the
duration of the disease, normalizing for 6 months. 3. The level of p53 protein, VEGF and VEGFR-2 and EGF in the blood are
significant prognostic markers of PRS.
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1. Introduction _ _ _
the nasal cavity are found in 1.02% of people, and this only

The frequency of polyposis rhinosinusitis (PRS) has a
clear tendency to increase, the specific gravity in the
structure of the incidence of ENT organs is 5-20%. The
search for new approaches to earlier diagnosis and
well-timed medical treatment of polyposis rhinosinusitis is
relevant not only due to frequent recurrence of the disease,
but also to the high prevalence of this disease. The frequency
of PRS has a clear tendency to increase, the specific gravity
in the structure of the incidence of ENT organs is 5-20% [1].

According to the observations of A.S. Lopatin polyps in
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applies to clinical manifested forms of the disease, taking the
real prevalence of PRS into account subclinical forms is
much higher [2].

According to normative document EP?0S, adopted in
2012, PRS is a chronic disease of the nasal cavity and
paranasal sinuses, characterized by two or more necessarily
present symptoms: blockade (obstruction) of nasal breathing
and runny nose (rhinorrhea), and associated symptoms (pain
or sensation) tension in the forehead and nose, loss and
decrease in smell), last more than 12 weeks. According to
EP°0S, about 1% of the world's population suffers from
polypous rhinosinusitis [3].

The p53 protein is a transcription factor that regulates the
cell cycle. p53 acts as a suppressor of the formation of
malignant tumors; accordingly, it is a tumor marker and is
expressed in all cells of the body.
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In the absence of damage to the genetic apparatus, the p53
protein is in an inactive state, and when DNA damage occurs,
it is activated. One of the stimuli of p53 activation is hypoxia,
which is inevitable with a long course of PRS. The result of
p53 activation is stopping of cell cycle and DNA replication;
with a strong stress signal - the start of apoptosis.

One of the markers of disruption of biological processes at
the cellular level is VEGF.

VEGF (Vascular Endothelial Growth Factor) is one of the
members of the family of structurally similar proteins that
are ligands for the receptors family of VEGF. VEGF affects
the development of new blood vessels (angiogenesis) and the
survival of immature blood vessels (vascular support) by
binding to activating two closely related membrane tyrosine
kinase receptors (VEGF receptor-1 and VEGF receptor-2).
These receptors are expressed by endothelial cells of the
blood vessel wall [4]. The binding of VEGF to these
receptors triggers a signaling cascade that ultimately
stimulates the growth of vascular endothelial cells, their
survival and proliferation [4,5].

Endothelial cells are involved in such diverse processes as
vasoconstriction and vasodilation, presentation of antigens,
and also serve as very important elements of all blood vessels
- both capillaries and veins or arteries. Thus, by stimulating
endothelial cells, VEGF plays a central role in the process of
angiogenesis. VEGF stimulates the permeability of small
blood vessels. Increased permeability leads to “leakage” of
plasma proteins through the vessel wall and the formation of
extravasal fibrin gel. This gel is a suitable medium for the
growth of endothelial cells [4].

Epidermal growth factor (EGF) - refers to a group of
growth factPRS and is a polypeptide, it is resistant to acids
and high temperatures. It belongs to the most stable of all
studied proteins. It presents in the cells of all body tissues,
regulates cell growth [6]. EGF plays an important role in the
regulation of metabolic and recovery processes. It binds to
receptors on the surface of cell membranes specifically,
stimulates taxis of anti-inflammatory cells.

Under normal conditions, the content of growth factors in
the human body is relatively small and stable. However, with
any damage, the number of receptors sensitive to EGF
increases, due to this its concentration increases [6,7].

The search for new approaches to early diagnosis and
timely medical treatment of PRS is relevant not only to the
frequent recurrence of the disease, but also to the high
prevalence of this disease.

After analyzing the foregoing, we set the goal of the study
- to assess the presence or absence of dynamics of the
concentration indicators of p53, VEGF-A and VEGFR-2 and
EGF in polypous tissue and blood plasma before and after
surgical removal of polypous tissue in PRS.

Objective of investigation: to determine quantitative
indications and their importance in treatment of p53,
VEGF-A and VEGFR-2 and EGF in blood serum and polyps
in patients with polypous rhinosinusitis.
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2. Material and Methods

We examined 122 patients with PRS treated in the ENT
department of the Khorezm Multidisciplinary Medical
Center from 2015 to 2018.

Patients aged from 27 to 34 years, the average age was
29.1 £ 0.7. Among patients, women were 47 (38.5%), men -
75 (61.5%).

The diagnosis of PRS was made according to generally
accepted criteria based on complaints, medical history, data
of anterior, posterior rhinoscopy, radiography and computed
tomography of SNPs. The general condition of patients, the
presence of concomitant somatic diseases were determined.

All patients were divided into 4 groups depending on the
duration of PRS:

Group | - 30 patients with a duration of PRS of up to 3
years;

Group Il - 31 patients with a duration of PRS of 3-6 years;

Group I - 29 patients with a duration of PRS of 6-10
years;

Group 1V - 32 patients with a duration of PRS of 10-15
years.

The control group consisted of 26 practical healthy people
of a comparable age category who did not have a history of
bad habits and polypous diseases.

Patients were divided into 3 groups according to their
complaints, rhinoscopy and endoscopic examination.
Endoscopic examination of the patients’ nasal cavity was
done by using Endoscope apparatus Eleps (Kazan,
TO-ElePS po TU 9442-034-12966357-2010) with diameter
3 mm, length 175 mm and viewing angle 0°.

Also, patients were divided into 3 groups according to the
degree of obstruction of the nasal cavity with polypous
tissue:

A group - 1/3 of the lumen of the nasal cavity;

B group - 2/3 of the lumen of the nasal cavity;

C group - complete obstruction of the lumen of the nasal
cavity.

Samples of polypous tissue were taken during surgery
and immediately sent for enzyme immunoassay. The
concentration of indicators was expressed per 1 mg of total
protein determined by the Lowry method. The studied
parameters in the lysates were evaluated using standard kits
for direct enzyme immunoassay in accordance with
manufacturers' instructions. Values were measured on an
EL X800 automatic universal micro plate reader.

When comparing the indicators were used Student t-test,
Mann-Whitney test, median test, Pearson correlation test (r)
and Spearman rank correlation test (R). Statistical data
processing was carried out using the software packages
“Statistica 6.0” (StatSoft Inc.) and “R-2.15.0 for Windows”
(R-project).
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3. Results

The concentration of p53 in polypous tissue with PRS
increases with increasing duration of PRS. The same trend
was observed in the study of the content of p53 in serum, so
with a duration of PRS of up to 3 years, the number of p53

exceeded the norm by 1.5 times, and with a pathology of
10-15 years, 2.9 times (table 1).

Determination of the level of EGF revealed a significant
difference in the median values of this indicator in blood
plasma, while the median level of EGF was 1.4 times higher
with PRS compared with the control group.

Table 1. The concentration of p53, VEGF, EGF in plasma and polypous tissue

Groups In blood In polypous tissue
P53 VEGF VEGFR-2 EGF pS3 | VEGF | VEGFR2 | EGF
Control group (n = 26) 0,68:0,01 | 1335+0949 | 817+0,036 | 123,3+0,646 - - - -
Before . . . . | 234t | 4554: | 13307+ | 4862+
rontmont | L032002% | 1695:184% | 109:0,16 168,741,271 S0z | oo 2567+ 6.4
Group A, | Tweekafter | o) 0 51un | 15736144% | 102601% | 156,480,992 - - - -
(n=30) treatment
) \tArI::tkni:r::er 0,7240,01* | 1425:1,34% | 87+0,1* | 149,3%0,763* - - - -
Before . . R . | 271% | 4942+ | 13424+ | 4882t
rontmont | L262002% | 1762¢191 11,4402 170,4+1,376 o2 | oo 25 e 5 6h+
Group B
(n=31) | Lweekafer | o001+ | 1880:15% | 9701 | 1586:1,024% | - - -
treatment
4 weeks after
remment || 08420020 | 1513:184% | 89:01% | 1512+0,859*" - - - -
Before . . R . | 295t | 5417+ | 13487+ | 49013+
rontmont | LA82002% | 187.7+186 11,802 178,3+1,321 S0z | oo il 5 56+
G(LO_UZ%)C 1&?':”2:5 T | 1,2040,01% | 171,3+147* | 9,97+0,1*F | 162,241,07* - - - -
4 ‘t':::fni:::e' 1,08£0,01*" | 1642¢1,47% | 92:0,1% | 156,7+1,129*" - - - -
Before R R . . | 318t | 6064x | 13525: | 4984+
ontmont | LOB2002% | 1938:189% | 118016 183,4+1,45 ooz | 0o 26 6ir o
G(LO_USpZ)D ! x;etkmzztf "| 181001~ | 1857+1,33~ | 10,18£0,11% | 172,8+1,01~ - - - -
4 ‘t':::fni:::e' 1,380,010 | 1685:1,54*0 | 9,301 161,7+1,589* - - - -

* -P <0.05 to control; ” - P <0.05 to the data before treatment.

We found that the VEGF content in blood plasma is higher
than the indices of the control group in 104 (85%) of 122
examined patients, while the average value and median of
this indicator also significantly increased in polypous tissue
(p <0.05). A significant increase was also revealed in the
level of VEGFR-2 (p <0.05) in polypous tissue. Comparing
the levels of VEGFR-2 in blood plasma compared with the
control group, we found an increase in its polype content by
3-87% in 82% of patients.

A weak but significant direct correlation was observed
between the levels of VEGFR-2 and VEGF in polypous
tissue (r = 0.35; p <0.05). Determining the level of VEGF
revealed a significant difference in the median values of this
indicator in blood plasma, while the median level of VEGF
was 1.5 times higher with PRS compared with the control

group.

In all patients, the amount of p53 in the blood plasma were
6 months after the operation taken a comparable value with
the parameters of the control group, the level of p53 in the
blood plasma returned to normal after 1.5 + 0.14 months in
group A, after 3.4 + 0.28 months in group B, in group C, the
p53 level reached normal values after 5.8 £ 0.12 months. The
level of VEGF and VEGFR-2 in blood plasma returned to
normal after 1.1 + 0.14 months in group A, after 2.8 + 0.17
months in group B, in group C the level of VEGF and
VEGFR-2 reached normal values after 4, 9 + 0.17 months. In
turn, the level of EGF in the blood plasma returned to normal
after 2.1 + 0.28 months in group A, after 3.8 + 0.24 months in
group B, in group C the level of EGF reached normal values
after 5.2 + 0, 21 months.

The results of the study in groups A, B, C are shown in
table 2.
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Table 2. The concentration of p53, VEGF, EGF in plasma and polypous tissue

treatment of chronic polypous rhinosinusitis // Bulletin of
Otorhinolaryngology, 2010. No. 4. from 41-44.

s In blood In polypous tissue
roups
P p53 VEGF VEGFR-2 EGF p53 VEGF | VEGFR-2 | EGF
Control group (n = 26) 0,68+0,01 133,5+0,949 8,17+0,036 123,310,646 -- -- - -
Before . . . « | 2372 | 4942+ 1342,4+ | 4813t
treatment 1,14+0,01 159,5+1,84 11,7¢0,2 147,840,721 0.03* 09 25 57 7 08*
Group A, | 1weekafter | o), houn | 147351448 | 924014 | 14145007178 | - - - -
(n=21) treatment
dweeks after | ) 670003% | 1352:1,34% | 82:0,1% | 134,120,637 | - - - -
treatment
Before " . . + | 2,64+ | 54,17+ 1348,7+ | 4892+
treatment 1,56+0,03 186,2+1,91 11,80,2 158,440,637 001* 09 27 75+ 8 86+
Group B 1 K aft
(n=44) WeeK ATET | 14120027 | 1780£1,5% | 9,07+0,1* | 149,8:0,624* | - - - -
treatment
4 weeks after
1,24+0,03" | 147,3:1,84* 8,4t0,1n | 139,3:0,935*" | -- - - -
treatment
Before . . . . | 306+ | 60,64+ | 13525+ | 4968+
treatment 1,83t0,02 187,7+1,86 11,8+0,16 167,540,967 0.03* 09 26,61+ 9 62+
Group C | 1weekafter | ) o7 6 0ae | 17435147% | 10.18£0117 | 162,6+1,718% | - - - -
(n=57) treatment
aweeksafter | ) ag,000n | 161,261,47% | 93:0,1% | 1542+1873% | - - - -
treatment
4, Summary [2] Lopatin A.S. Modern theories of the pathogenesis of
polypous rhinosinusitis. // Pulmonology. - 2003. - No. 5. - S.
1. The study of the concentration of p53 protein, VEGF 110-116.
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