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Anaplastic astrocytoma and glioblastoma are malignant brain tumors with a poor
prognosis. The aim of our study was the complex investigation of the factors, those
influence their aggressive behavior and proliferation (Ki-67, EGFR, MMP-9, PR, p53,
vascular network formation), and the evaluation of their prognostic impact. These data
could be used for optimization of target therapy in different groups of patients with
diffuse astrocytic tumors Grade IlI-IV. Our study included 30 patients who were put
through brain surgery for the first time and were divided into two equal groups: 15
patients who experienced a recurrence within 1 year after the surgery (15 group) and 15
patients without recurrence within 1 year after the surgery (2" group). Postoperative
tumor materials were obtained in formalin-fixed, paraffin-embedded blocks. In addition,
we investigated the case histories of these patients. The expression of Ki-67, EGFR,
MMP-9, PR, p53, VEGF, and CD34 was evaluated with immunohistochemical testing.
Chi-squared test, Mann-Whitney U and Kruskal-Wallis H tests were performed for
comparison of quantitative parameters between groups. Spearman's rank correlation
coefficient was used for the measure of rank correlation between quantitative variables.
Results of our study showed, that there was a tendency (| U,,,=75, 00; p>0.05) to higher
proliferative index in the 1 group (18,29+3,44) compared to the 2 group (16,57+3,09).
EGFR expression was significantly higher in the 1st group ( Uemp=70. 50; p<0.05).
Moreover, the higher EGFR expression was associated with higher MMP-9 expression
(Uemp=7. 500; p<0.01) and lower p53 expression (r,=-0.62, p<0.001). The higher MMP-
9 expression was also associated with higher vascularization index (MVD(VEGF)/
MVD(CD34)) (r;=0.43; p<0.05). Our data confirm the close connections of different
factors of tumor aggressiveness and the presence of molecule-biological discrepancy
in homogenous histologically, but heterogenous prognostically groups of tumors. This
evidence may be used in future for better-personalized therapy of patients with diffuse
astrocytic tumors Grade IlI-1V.

Keywords: glioblastoma, anaplastic astrocytoma, proliferation, tumor aggressiveness,
prognosis, EGFR.

Introduction

Diffuse astrocytic tumors Grade IlI-IV is the most common
malignant neoplasms of the brain [15, 17]. Glioblastoma
accounted for 46,6% of all malignant tumors of the central
nervous system (CNS) [17]. Due to a numerous mutations
in anaplastic astrocytomas and glioblastomas the individual
prognosis of relapse-free survival and overall survival for
different patients can vary significantly and the study of these
mutations will allow selecting the most effective targeted
therapy for each patient [24]. According to the 2016 WHO
classification of tumors of the CNS, it was proved, that
patients with IDH1 mutant glioblastomas have better overall

survival than patients with glioblastoma IDH-wild type (31
and 15 months respectively) [14, 17]. The
immunohistochemical markers, that give information about
activity of oncogenesis, are promising in terms of prognosis
and open up broad possibilities for the selection of targeted
therapy. The family of tyrosine kinase receptors (RTKs) is a
good example of such promising markers. The most
important members of this family are the epidermal growth
factor receptor (EGFR) and the vascular endothelial growth
factor receptor (VEGF) [19, 20]. EGFR belongs to the crucial
receptors influencing to the tumor progression [3, 18]. VEGF
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is an angiogenic protein and malignant transformation has
been shown to induce its expression [5, 6, 19, 22]. According
to some scientific reports the VEGF expression in tumor
cells of diffuse astrocytic neoplasms is a poor prognostic
factor [6, 9, 13]. Glial tumor cells rarely show the progesterone
receptor (RP) expression in cytoplasm, nuclei and also in
endothelium of blood vessels [11, 25]. But the causes of this
phenomenon are still unclear and insufficiently studied.

There is data, that RP can increase EGFR and VEGF
expression in tumor cells [8]. On the other hand, the tumor
with no or low EGFR expression show the higher levels of
p53 tumor protein, that respond of apoptosis [6, 13]. The
numerous reports show that anaplastic astrocytomas and
glioblastomas with p53 expression grow slower and give a
good response to temozolomide and as a result the patients
with such tumors have better overall survival prognosis [13,
16].

Matrix metalloproteinase-9 (MMP-9) expression plays an
important role in facilitating cancer invasion. According to
different research reports, the high MMP-9 expression is a
sign of aggressive tumor behavior [1, 4, 6], so the level of
MMP-9 expression theoretically can be an important predictive
factor of tumor progression.

The gold standard in investigation of proliferative activity
of any tumor is the evaluation of Ki-67 proliferative index (PI).
Nevertheless, there are no exact levels of Ki-67 PI, those
can definitely confirm the worse prognosis for patients with
anaplastic astrocytoma or glioblastoma [13, 23].

Contemporary data about the role of expression of each
of above-mentioned markers in glioblastomas are
inconsistent and need to be specified [10, 21, 27, 28]. There
is no complex investigation of the role of Ki-67, EGFR, MMP-
9, p53, PR expression and the vascular network development
in diffuse astrocytic tumors Grade IlI-1V, which would be aimed
to find the optimal criteria for prognosis. It is caused the
short lifespan the patients with diffuse astrocytic tumors
Grade llI-1V and numerous difficulties due to selection good-
quality observation groups.

The aim of our study is the clarification the correlations
between expression a number of markers, that describe the
oncogenesis (Ki-67, EGFR, MMP-9, p53) and the
development of tumor vascular network (VEGF, CD34) in
anaplastic astrocytomas and glioblastomas. Moreover, we
are tried to find the prognostic value of the expression of
these markers by the patients with high-grade diffuse
astrocytomas.

Materials and methods

We formed two groups of patients to investigate the
proliferative features, aggressive behavior of diffuse astrocytic
tumors Grade llI-IV and also to find predictive criteria of long-
term survival of patients with these tumors. The first group
included 15 tumor samples collected from 15 patients, who
were primarily diagnosed with a high-grade astrocytic tumor,
were treated with surgery and had a recurrence for a year after
surgery. The second group included 15 tumor samples

collected from 15 patients, who were primarily diagnosed
with a high-grade astrocytic tumor, were treated with surgery
and did not have a recurrence for a year after surgery.
Postoperative tumor material was obtained from pathology
departments of Kharkiv Regional Clinical Hospital and Kharkiv
City Clinical Hospital Ne7. All surgical resections were
performed between 2011 and 2016. Parts of the tumors were
formalin fixed and paraffin embedded (FFPE). All tumors had
the supratentorial location and were resected as much as
possible (at least 95% of tumor tissue were resected). All
patients had a standard course of chemo and radiotherapy.
Eligibility criteria included the availability of follow-up data at
least for a year after surgical resection, good quality and
sufficient quantity of tumor material for immunohistochemical
analysis. The details are presented in Table 1.

The histological investigation performed with the light
microscope Primo Star (Carl Zeiss), magnification x40, 100,
400, 1000. Results were photographed with ZEISS Axiocam
ERc5. The immunohistochemical study was performed with
7 primary antibodies, those are presented in Table 2.

We used a semiquantitative approach for assessment
of the results. The expression of EGFR, VEGF, RP scored in
such a scale:

"-" - no expression;

"+" - low expression;

Table 1. The clinical and morphological features of observed tumor
samples in two groups.

Group
Feature
1 2
M 9 (60%) 9 (60%)
Sex
F 6 (40%) 6 (40%)
Age (Mxm) 50.13+10,86 | 56.20+12.29
Frontal lobe 5 (33%) 9 (60%)
Tumor -
location Otherlsuprf_:)tentorlal 10 (67%) 6 (40%)
ocation
[l 1 (7%) 3 (20%)
Grade > 2
\% 14 (93%) 12 (80%)
Table 2. The primary antibodies panel.
Name Clon Dilution Manufacturer
. ThermoScentific,
EGFR SP84 1:100 USA
. ThermoScentific,
MMP-9 Ab-1 GE-213 | 1:200 USA
. . ThermoScentific,
Ki-67 SP6 1:400 USA
. ThermoScentific,
P53 SP5 1:200 USA
. ThermoScentific,
VEGF JH121 1:20 USA
ant-CD34 antibody | - ogeng 19 | 1550 | Dako, Denmark
Class Il
progesterone receptor . ThermoScientific,
(RP) antibody polycion 1:200 USA
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++" - moderate expression;

"+++" - high expression.

For MMP-9 evaluation we counted the percentage of
tumor cells that show positive expression. The evaluation
was performed in hot spot areas (the foci, where the MMP-9
expression was very prominent).

The proliferative index was evaluated due to the count of
the percentage of tumor cells that show positive Ki-67
expression. We considered such levels as 0-4%, under 15%
and more than 15% of tumor cells [13].

The index of p53 expression was counted as the ratio of
tumor cells with p53 expression multiplied by 100% to the
total number of tumor cells in field of view.

The vascularization features were studied due to
evaluation of CD34 expression in endothelial cells. VEGF
expression helped to value the neoangiogenesis. For the
complex investigation of the vascular network in studied
tumors, we used such a term as a vascularization index,
that can be defined as a ratio of microvascular density (MVD)
by VEGF to MVD by CD34.

Vascularization index = MVD(VEGF)/MVD(CD34).

All statistical analyses were performed with the "Microsoft
Exel 2010" and the "Statistica 10.0". The significant result
was p<0.05. We were used methods of parametric and non-
parametric statistics for analysis of immunohistochemical
data. In our study we used such criteria as Mann-Whitney U-
test, Kruskal-Wallis test, Pearson's chi-squared test (x?).
The correlation was evaluated with Spearman's rank
correlation coefficient. Cheddok scale correlation was also
used.

Results

We had evaluated proliferative activity of tumors that
relapsed during a year and tumors that didn't. In order to do
this, we determined Pl based on evaluation of a nuclear
expression of Ki-67 in tumor tissue (an example of
expression of a marker is shown on figure 1). The average
value of Pl was higher in a group of tumors which have
relapsed during a year (18,29+3,44), against a group of
tumors that didn't relapse (16,57+3,09). Observations reveal
that average IP of a first group was higher than second's
even if anaplastic astrocytomas are excluded from
comparison (18,79+2,94) versus (18,00+0,98), although
evaluating significance of this difference by Mann-Whitney
test did not show reliable difference of IP value between two
groups (Uemp=75,00; p>0.05).

We had also evaluated expression of p53 marker in a
group of tumors that relapsed during a year after the surgery
and in a group without such relapse. An average percentage
of tumor cells that expressed p53 was insignificantly higher
in a second group (13,85+4,08) than in a first one
(12,73+3,84). Verifying significance of observed results by
Mann-Whitney test did not reveal reliable difference in p53
expression values between the tested groups (U, =88,50;
p=0,336). Some scientists say about direct link between IP
and p53 expression by tumor cells but in our research such

; M g, A
Fig. 1. Ki-67 expression in glioblastoma. 1 - tumor cells with

hyperchromic nuclei, different shape of tumor cells, 2 - nuclear Ki-
67 expression (the cells with brown nuclei), 3 - vessels. The
additional staining with Mayer's hematoxylin, magnification x400.
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Fig. 2. The comparison of EGFR expression in the group with a
recurrence within 1 year (group 1) and in the group without a
recurrence (group 2).

link was not observed (r,=0,08, p>0.05).

Expression of EGFR was also evaluated. For this
evaluation tumors were classified by 2 groups: 1) ones that
have no or have weak expression of EGFR by tumor tissue;
2) ones that have moderate or high expression. 46,7% of
patients that had relapse during a year appeared in a group
with moderate or high expression of EGFR against only 20%
of patients that had no relapse. Mann-Whitney test confirms
statistically significant difference of EGFR expression
between the groups (Uemp=70,50; p<0.05) (see fig. 2).

Data from literature suggests that EGFR marker is one
of the main markers that point to aggressive potential of a
tumor so it was important to establish if there is a connection
of this marker with clinical and morphological characteristics
of tumors being researched. As can be seen from table 3,
statistically significant connections were only established
with MMP-9 and p53 markers as well as with vascularization
index. Further in our study we researched these connections
in deeper detail.

Evaluating expression of MMP-9 as a possible
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Table 3. The correlation of main immunohistochemical features with the level of EGFR expression.

Number of cases EGFR (-) EGFR (+) EGFR (++/+++)
Fealre N % N % N % N % P

The total number of patients 30 100 1" 36,70 9 30 10 33,30
MMP-9 <0,01
<33% 24 80 1" 100 9 100 4 40
>33% 6 20 0 0 0 0 6 60
Ki 67 >0,05
<174 12 40 6 54,50 5 55,60 1 10
>17,4 18 60 5 45,50 4 44,40 9 90
Vascularization index <0,05
<0,67 18 60 9 81,800 6 66,70 3 30
>0,67 12 40 2 18,20 3 33,30 7 70
P53 <0,05
<13,29 14 46,70 2 18,20 55,60 7 70
>13,29 16 53,30 9 81,80 4 44,40 3 30

100%

90%

80%

70% -

60% -
0
0%  MMP9 (>33%)

0% - & MMP-9 (<33%)

30% -
¥ MMP-9 (-)
20% -

10% -

0% -

Group 1 Group 2

Fig. 3. The comparison of MMP-9 expression in the group with a
recurrence within 1 year (group 1) and in the group without a
recurrence (group 2).
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Fig. 4. The field of correlation and the regression analysis between
the levels of MMP-9 expression and vascularization index.

independent factor that affects prognosis did not reveal
statistically significant differences between groups (p>0.05),

although tumors that didn't relapse during a year have in
general shown a tendency towards lower MMP-9 that those
that did relapse (see fig. 3).

It was revealed that in many cases when expression of
EGFR was absent an expression of MMP 9 was also absent.
Comparing groups with low and moderate or high EGFR
expression had revealed that higher MMP-9 expression is
more common for the latter group (Mann-Whitney test:
U,,,=7,500; U =16; p<0.01).

A connection has been revealed between EGFR
expression level and vascularization index (Kruskal-Wallis
test H (3, N=30) = 10,66 p<0.05) and a moderately strong
link between MMP-9 expression and vascularization index
(r,=0,43; p<0.05) (see fig. 4).

In addition we have verified a theory about presence of
an inverse relationship between expression level of EGFR
and expression of p53. It is believed that EGFR expression
is often related with more aggressive tumors and is more
common among primary glioblastomas while p53
expression is more common in secondary glioblastomas
and is related to slower development of a tumor. Kruskal-
Wallis test in our research shows significance of p53
expression in groups with various EGFR expression
indicators (neg, +, ++, +++). The result of a testis H (3, N=30)
=12.46 p<0.01. In order to find presence of a correlation we
have computed a Spearman rank correlation coefficient
which appeared to be r = -0,62, p<0,001, which points to
moderately strong inverse relationship between expression
level of EGFR and expression of p53 by tumor cells: higher
the expression of EGFR, the lower is the expression of p53
(see fig. 5).

In three cases of tumors that have relapsed during a
year there was an expression of progesterone in tissues of
a tumor (fig. 6). Cells that expressed progesterone were
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Fig. 5. The field of correlation and the regression analysis between
the levels of p53 expression and EGFR expression.

predominantly built of small cells. 1 - nuclear and cytoplasmic
expression (brown color), 2 - big vessels. The additional staining
with Mayer's hematoxylin, magnification x400.

located close to necrosis zones. All three tumors had quite
high vascularization index (1,170+0,610). It should be noted
that these tumors had moderate or high expression of EGFR
and a high expression of MMP-9 (the number of tumor cells
that express MMP-9, was 41% and higher). This
phenomenon was not statistically analyzed due to low
number of observations. In biopsies taken from peripheral
areas of some tumors with high expression of EGFR there
was a clearly observed expression of MMP-9 and VEGF
markers in tumor cells.

Discussion

The levels of proliferative index by Ki-67 in high grade
astrocytic tumors are the same to WHO data for these tumor
histotypes [13,14]. It was not found any influence of Pl to the
prognosis (p>0.05). Although, there was found a tendency
to higher Pl in a group with a recurrence within 1 year after
the surgery in comparison to group without a recurrence.

The investigation of aggressive behavior of tumors
showed that tumors with a recurrence within 1year after the
surgery had moderate or high EGFR expression in 46.7% of

cases compared to 20% of cases in group of tumors without
arecurrence. Mann-Whitney U-test confirmed the significant
difference between EGFR expression in these two groups
(U=70.50; p<0.05). Our data about the prevalence of tumors
with high EGFR expression in the group with adverse
prognosis are similar to data of meta-analysis, that was
based on 17 research reports and included 1458 tumor
samples. According to the data of meta-analysis, the high
EGFR expression in the tumor tissue can be used as a
significant predictive factor of adverse prognosis and shorter
relapse-free survival for patients [12].

There are a lot of data about the presence of some
associations between different features of aggressive tumor
behavior. The immunohistochemical study presents the
activity of different oncogenetical processes due to several
criteria, for instance, the level of EGFR expression, the
number of MMP-9-positive tumor cells and the level of
angiogenesis activity (vascularization index (MVD(VEGF)/
MVD(CD34); VEGF expression in tumor cells. It was caused
the fact of the stimulating effect of EGFR to the MMP-9 and
VEGF synthesis [6, 13, 19, 20]. Our research also confirmed
the presence of such association. We found the significant
correlation between EGFR expression (++/+++) and the
higher percentage of MMP9-positive tumor cells (Uemp=7,50;
U critical=16; p<0.01), and the correlation between EGFR
expression (++/+++) and higher value of vascularization index
(Kruskal-Wallis H-test (2, N=45)=34.19 (p<0.0001)). There
is also a direct moderate correlation between vascularization
index and the percentage of MMP9-positive tumor cells
(rs=0.43; p<0.05).

It should be also mentioned the VEGF and MMP9
expression in the samples obtained from the peripheral
tumor regions. The high EGFR expression was also
observed in these areas. According to the data of WHO and
numerous studies, the VEGF expression in tumor cells is a
sign of adverse prognosis [6, 9, 13]. The fact that this
expression was better observed in the peripheral tumor
regions pointed out the active tumor growth, so pathologists
should carefully investigate besides central tumor regions
also its peripheral zones to understand totally the level of
tumor aggressive potential [5, 6, 9]. The high VEGF
expression in tumor cells may serve as a direct indication
for bevacizumab prescription [5, 7].

It was found the significant difference among p53
expression in groups with different levels of EGFR expression
(neg, +, ++, +++) (Kruskal-Wallis H-test (3, N=30) = 12.46,
p<0.01) and the presence of the moderate inverse correlation
between EGFR expression and p53 expression (r.= -0.62,
p<0.001). Our data are similar to scientific data, that confirmed
that the level of EGFR expression was opposite to the level
of p53 expression. It is explained by the fact that tumors with
high EGFR expression usually belong to primary
glioblastomas and tend to progress faster than the tumors
with high p53 expression that grow slower and usually
associated with secondary glioblastomas [2, 6, 13, 26].

Worth to be mentioned also such an observation as 3
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cases of PR expression in tumors with a recurrence within 1
year after the surgery. These observations were not
statistically analyzed, because the number of cases was
insufficient, but some researchers mentioned, that RP was
able to influence to the proliferation due to increasing the
EGFR and VEGF synthesis in tumor cells. This mechanism
is caused by Ser345-phosphorylation of RP-B, that in its turn
is associated with Sp-1 transcription factor, that regulated
EGFR expression [8].

In the future, it will be planned to investigate the
proliferative features of high grade diffuse astrocytic tumors
and their aggressive potential in larger groups of patients
with not only immunohystochemical, but also molecule-
genetical methods. In addition, it will be tracked the 3-year
and 5-year survival among groups of patients with initially
different prognosis and to figure out if the trends that we
found in this research are constant with the length of time.
We are also going to deeply investigate the molecular
features of early and remote relapses of high grade diffuse
astrocytic tumors. The obtained result may be used for
development of the more effective chemotherapy and may
be interesting for oncologists when they choosing the most
effective treatment strategy for patients.
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MPONI®EPATUBHI OCOBNMUBOCTI AU®Y3HUX ACTPOLIMTAPHUX MYXINUH llI-IV CTYNEHA 3NOAKICHOCTI TA IX BNNIMB HA
NPOrHO3

Slkoeyoea I. 1., Maspunok A. O., YepmeHko T. M.

AHannacmuy4Hi acmpouyumomu ma 21i0bnacmomMu € 8UCOKO 3/105KICHUMU MyXJlUHaMmu 3 ro2aHum rpoeHo3omM. Memoto Hawozo
docnidxeHHs Byno KOMI/IeKCHe 8UBYEHHSI ¢hakmopis, W0 Crpusiiomb hOpMy8aHHIO azpecusHo20 MomeHuyiany yux fnyxauH ma
srnusarome Ha ix nponigpepamusHy akmusHicms (Ki-67, EGFR, MMP-9, PR, p53, po3suHeHicmb cyOUHHO20 pycna), @ makox 8U3Ha4YeHHsI
8ip02iOHO20 MPO2HOCMUYHOZ0 3HaYEHHS UUX (haKmopie ma 83a€M038's3Kie M HUMU, W0 8 MalibymHboMy mozrio 6 6ymu KopucHo 0nsi
onmumisauii mapaemHoi mepanii xgopux Ha Ougpy3Hi acmpouumapHi nyxnuHu -1V cmyneHs 3nosikicHocmi. [ns docnidxeHHs1 6ys
8idibpaHull nicrsionepauitiHuti Mamepian 8id 30 enepwe MpooneposaHux 3 nMpugody MyxXfuHU navjieHmis, wo 6ynu po3nodineHi Ha 2
pieHi epynu: 15 nauieHmis, siki manu peyudus npomsi2oM PoKy ricrs onepauii ma 15 nauieHmie 6e3 peyudugy nMPomMsi2oOM POKY.
licnsionepauitiHuti mamepian Augy3Hux acmpoyumapHux ryxmuH IlI-IV cmyneHs 3nosikicHocmi 6ye npedcmasneHuli napagiHosumu
6rokamu, makox Aodamkoeo susdarnucsi icmopii xeopobu docnidxysaHux nauyieHmie. Memodom imyHozicmoximil eusyanacsi ekcrpecisi
HacmynHux mapkepis: Ki-67, EGFR, MMP-9, PR, p53, VEGF ma CD34. [lns ouiHKU cmamucmuy4HO 3Ha4yyuux eioMiHHocmel Mix
epynamu sukopucmosyseasnu HacmyrHi nokasHuku: x2 lipcoHa, kpumepiti MaHHa-YimHi, kpumepiti Kpackepa-Yonnuca. KopensauitHut
36'A30K MK KiNIbKICHUMU rTOKa3HUKamu ouiHioearnu 3a 0ornomozoio koegiuieHma kopensauii Cnipmera. BusHadeHa meHOeHuis (U, =75,00;
p>0,05) do binbw sucokozo iHOekcy npornichepauii 8 epyni NyxnuH, wo Ganu peyudus nPomsi2oM poky nicns onepauii (18,29+3,44)
ropigHsIHO 3 epynor 6e3 peyudusie (16,57+3,09). Ekcnipecis EGFR 6yna 0ocmosipHO 8uwor y epyri MyxnuH, wo manu peyuous
npomsizom poky (U, =70,50; p<0,05). binbw sucoka excrpecis EGFR 6yna nos'sisaHa 3 6inbw gucokoro excripecieio MMP-9 (U, =7,500;
p<0,01) ma 6inbw Husbkoio ekcnpecieio pd3 (r,= -0,62, p<0,001). binbw eucoka exkcrpecis MMP-9 makox 6yna noe'sisaHa 3 Ginbw
8UCOKUMU 3Ha4YeHHAMU iHOekcy sackynspusauii (LUMP(VEGF/LLUMP(CD34)) (r.=0,43; p<0,05). OmpumaHi 0aHi ceid4ame rpo HasieHicmb
MiCHO20 83aEMO38'A3KY MiX Pi3HUMU thakmopamu azpecusHO20 MomeHuyiarny nyxiuH, 8 MakoX eKa3ylmb Ha Hasi8HICIMb MOMEKYISIPHO-
bionoaiyHux eiOmiHHocmeul Mix 0OHOPIOHUMU 3a 2icmosiozieto, ane Pi3HUMU 3a MPO2HO30M epyrnamu Ougy3HUX acmpouyumapHuUx
nyxnuH IlI-1V cmyneHrig 3nosikicHocmi, wo & nodanbuwomy Moxe 6ymu sukopucmaro 0711 onmumisayii cmpameeii nikyeaHHs1 X8opux Ha
ui nyxmnuHu.

KnrouoBi cnoBa: zniobnacmoma, aHannacmuyHa acmpouyumoma, ocobsiueocmi nposnighepauii, agpecusHuli nomeHuyiarsn, npoeHo3,
EGFR.

MPONMU®EPATUBHLIE OCOBEHHOCTU AN®®Y3HbIX ACTPOLIMTAPHbLIX OMYXOJEM llI-IV CTENEHU 3NTOKAYECTBEHHOCTHU
N X BMIUAHUE HANPOIHO3

Slkoesyoea U. U., Maepuntok A. A., Hepmenko T. H.

AHannacmuyeckue acmpoyumoms! U 2riuobnacmombl S6/S0mces 8bICOKO 3/10Ka4€CmMBEeHHbIMU Oy XONsIMU C M/I0XUM PO2HO30M.
Lenbio Hawel pabombl 6b1510 KOMIIEKCHOE U3y4YeHue hakmopos, eUsIioWUX Ha UX agpeccusHbill MomeHyuasn u npoaugpepamusHyto
akmueHocmb (Ki-67, EGFR, MMP-9, PR, p53, passumocmb cocyducmoeo pycna) Onsi 8bisi8/IeHUs1 8€POSIMHO20 MNPO2HOCMUYECKO20
3Ha4yeHus1 amux ¢hakmopos U 83aumocesseli Mexoy HUMU, Yymo & bydyuiem nomoano bbl oIMUMU3UpPo8ams mapaemHyto mepanuto 0115
pasHbIX epynn nayueHmos ¢ Oughghy3HbIMU acmpoyumapHbimu onyxonsamu Grade lI-1V. UccnedosaHue ekmoyano 30 nayueHmos,
rpoorepuposaHHbIX 8repsbie no noesody oughgbysHol acmpoyumapHou onyxonu llI-IV cmeneHu 3nokadsecmeeHHocmu, Komopble 6biiu
pasdeneHbl Ha 2 pasHble epynnbl: 15 nayueHmMos ¢ onyxonsmu, komopble Oanu peyudus 8 mevyeHue 1 2oda rocne onepauyuu u 15
nayueHmos 6e3 peyuduea e mevyeHue 200a nocse onepayuu. U3yqyunu MeduyuHCcKUe Kapmbl cmayuoHapHbIX 60bHbIX U
rocreonepayuoHHbIU Mamepuan, npedcmasseHHbll 8 napaguHosbix brokax. Memodom ummyHozucmoxumuu bbina usydyeHa
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akcripeccusi makux mapkepos: Ki-67, EGFR, MMP-9, PR, p53, VEGF u CD34. [ina oueHKU cmamucmu4ecku 3Ha4yuMbix pasnu4uli
mex0Oy epynnamu ucrionb3osanu credyruwue Kkpumepuu: x? lupcoHa, kpumepuli MaHHa-YumHu, kpumepuli Kpackepa-Yonnuca.
KoppernsayuoHHas cesidb Mex0y Ko/Iu4ecmeeHHbIMU rokasamesnsmMu OUeHUsannu ¢ noMowbio KoaghguuueHma koppensayuu CrupmeHa.
BeisienieHa meHOeHyus (U, =75,00; p>0,05) k Gosiee ebicokoMy UHOeKcy rnposughepayuu € epyre ornyxosed, daswux peyudus e
meyeHue 200a (18,29+3,44) no cpasHeHuto ¢ epynnoli 6e3 peyudusos (16,57+3,09). Okcnpeccuss EGFR bbina 0ocmosepHO ebiwie 8
epynne onyxoneli ¢ peyudusamu 6 meyeHue eoda (U, =70,50; p<0,05). bonee ebicokas akcripeccusi EGFR 6bina cessaHa ¢ 6osee
ebIcokoli akcrnipeccuet MMP-9 (U, =7,500; p<0,01) u 6onee Huskol skcripeccuel pd3 (r;=-0,62, p<0,001). bonee sbicokas akcripeccus
MMP-9 makxe 6bina cesizaHa ¢ 6osee ebicokuM uHdexkcom eackynspusauyuu (NMMP(VEGF/NIMP(CD34)) (r.=0,43; p<0,05). lNony4eHHbie
pe3ynbmamsl ceudemesibCmeyom 0 MeCcHOU 83aUMOC8sI3U Pa3fuYHbIX NPosieneHull aepeccusHo20 nomeHyuana oryxonau, a makxe
Hannuyuu MoneKynsapHo-6uomo2udecKux pasnuyuli Mexdy oOHOPOOHLIMU O 2UCMOJI02UU, HO PasuYHbIMU 10 MPOSHO3Y 2pyrnamu
onyxonedl, 4mo 8 danbHelwem Moxem bbimb UCMOMAb308aHO Ofs1 oNMUMU3ayuU cmpameauu fie4eHuUs1 nayueHmos ¢ Ouggy3HbIMuU
acmpouyumapHbiMu oryxonamu IlI-1IV cmeneHu 3mokayecmeeHHoCmU.

KnroueBble cnoBa: enuobnacmoma, aHannacmuyeckass acmpoyumoma, ocobeHHocmu nponughepayuu, azpeccusHblli nomeHyuar,
npozHo3, EGFR.
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