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ABSTRACT. Background. It’s well known that colonic polyps can be precursors of colorectal cancer. But exact immuno-
histochemical parameters, including proliferation and apoptosis levels of polyps’ cells, that may have prognostic value, still
not known. Objective. To study the features of immunohistochemical expression of proliferation and apoptosis markers by
distal colonic polyps’ cells. Methods. Pathomorphological and immunohistochemical studies of biopsies of distal colonic
polyps from 30 patients (the age ranged from 41 to 83 years) were carried out. Results. Distal colonic polyps are character-
ized by the medium proliferation level of epithelial cells [Me=62.40% (48.65; 76.23) for adenomas, Me=26.23% (22.19;
48.88) for hyperplastic polyps], the low proliferation level of stromal cells [Me=2.94% (1.23; 4.35) for adenomas, Me=1.18%
(1.10; 1.86) for hyperplastic polyps], the low p53 expression level of epithelial and stromal cells [Me=2.39% (1.58; 8.26) and
Me=1.23% (0.72; 1.49) for adenomas’ cells, Me=0,00% (0,00; 1,47) and Me=0,00% (0,00; 0,05) for hyperplastic polyps’
cells], and also by the low apoptosis level of epithelial and stromal cells [Me=31.84CUOD (19.53; 42.34) and
Me=43.87CUOD (25.47; 73.09) for adenomas, Me=16.99CUOD (11.86; 39.85) and Me=28.64CUOD (19.20; 30.71) for
hyperplastic polyps]. There are direct correlations between the expression levels of proliferation and apoptosis markers and
also the dysplasia grade of the distal colonic adenomas: between the Ki-67 expression levels of epithelial and stromal cells
and also the dysplasia grade (y=0.65 and y=0.70, respectively), between the p53 expression level of epithelial cells and the
dysplasia grade (y=0.53), between the caspase-3 expression levels of epithelial and stromal cells and also the dysplasia grade
(y=0.80 and y=0.63, respectively). Moreover, there are direct correlations between the expression levels of proliferation and
apoptosis markers of distal colonic polyps’ epitheliocytes: between the Ki-67 and p53 expression levels (r=0.71 for adeno-
mas, r=0.79 for hyperplastic polyps), between the Ki-67 and caspase-3 expression levels (r=0.61 for adenomas), between the
p53 and caspase-3 expression levels (r=0.59 for adenomas, r=0.79 for hyperplastic polyps). Conclusion. These data indicate
the close association between the processes of proliferation, accumulation of p53 protein, and apoptosis of the distal colonic
polyps’ cells.
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Introduction

Three possible ways of colorectal cancer (CRC)
development are known: «adenoma — carcinoma
sequence is a mechanism of development for 50-
70% CRC cases, serrated pathway is a mechanism of
development for 30-35% CRC cases, Lynch syn-
drome is a mechanism of development for 3-5%
CRC cases [1]. This division is based on clinical,
morphological, and molecular-genetic heterogeneity
of pre-tumor processes as well as the following stag-
es of carcinogenesis [1, 2].

Epithelial polyps are essential among pre-tumor
processes in colon [3]. According to the current
WHO classification (2010) colonic epithelial polyps
are divided into adenomas (tubular, villous, tubu-

lovillous) and serrated polyps (hyperplastic polyps,
traditional serrated adenomas, sessile serrated ade-
nomas) [4].

Colorectal adenomas are considered as a variant
of intraepithelial neoplasia. They are characterized
by dysplastic changes of epithelium; namely adeno-
mas have the greatest malignant potential among all
the types of colonic polyps [5]. It’s currently known
that malignization of colorectal adenomas is realized
during the “adenoma — carcinoma” sequence, mo-
lecular-genetic basis of which is made up of CIMP-
phenotype (CpG island methylator phenotype), mi-
crosatellite stability (MSS) or low level of microsat-
ellite instability (MSI-low), as well as the absence of
BRAF and KRAS genes mutations [1, 2].

67

MORPHOLOGIA ¢ 2019  Tom 13 » Ne 1



Serrated polyps are distinguished by typical
serrated (jagged, sawtooth) appearance of crypts and
their epithelial cover. Previously, only hyperplastic
polyps were known as serrated polyps; moreover, it
was believed that they didn’t have malignant poten-
tial [6, 7]. During the last 10 years it was revealed
that serrated polyps are heterogenous group of neo-
plasms which can be precursors for CRC. CIMP-
phenotype, low or a high microsatellite instability
level (MSI-low / MSI-high), BRAF and KRAS genes
mutations are the basis for serrated pathway of ma-
lignization [1, 2].

Activation of cell proliferation mediated by
proto-oncogenes combined with inactivation of
apoptotic cell death mediated by tumor-suppressor
genes is one of universal molecular characteristics of
carcinogenesis [5]. The features of proliferation and
apoptosis in CRC were studied in the number of
studies [8-10] including the work carried out in the
context of this study [11-12], while the question of
features of proliferation and apoptosis in colon
polyps which are precursors of CRC weren’t elabo-
rated.

Research objective — to study the features of
immunohistochemical expression of proliferation
and apoptosis markers by the distal colonic polyps’
cells.

Subject and methods

Pathomorphological and immunohistochemical
studies of biopsies of distal colonic polyps from 30
patients (the age ranged from 41 to 83 years) were
carried out.

The paraffin sections, that were obtained on the
Microm HM 340E precision rotary microtome
(Thermo Scientific, USA), were colored by hema-
toxylin and eosin, and by PAS-reaction. These sec-
tions were examined under the Axioplan 2 micro-
scope (Carl Zeiss, Germany) with the purpose to
explore microstructure of the polyps, to estimate the
histological type of each polyp according to the cur-
rent WHO classification [4], and to reveal dysplastic
changes.

Immunohistochemical study (IHC) study was
performed according to the standard procedures, that
were developed by the manufacturers of antibodies.
The monoclonal antibodies Mo a-Hu Ki-67 Antigen
(Clone MIB-1, DAKO, Denmark), Mo a-Hu p53
Protein (Clone DO-7, DAKO, Denmark), Mo a-Hu
Caspase Ab-3 (Clone 3CSP03, Thermo Scientific,
USA), and the visualization system EnVisionFLEX
with Diaminobenzidine were used. Results of the
IHC study were evaluated using the Axioplan 2 mi-
croscope (Carl Zeiss, Germany); microslides were
photographed by digital camera “Canon EOS
1000D” (Japan) with an increasing of x200, in five
fields of view in each case.

The nuclear expression of Ki-67 and p53 mark-
ers was evaluated using Photoshop CC (2014) in
digital images of the microslides. The Ki-67 expres-
sion level was estimated as low if it was less than
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25% of immunopositive cells in a field of view, the
expression level was estimated as medium if it was
25-75% of immunopositive cells in a field of view,
and the expression level was estimated as high if it
was more than 75% immunopositive cells in a field
of view. Expression level of p53 was determined and
graduated in the same way.

The nuclear-cytoplasmic expression of caspase-
3 was evaluated using the digital morphometry
method [13]. The caspase-3 expression level was
expressed in the conventional units of the optical
density (CUOD) and was graduated on the four lev-
els: the lack of expression — 0-20 CUOD, the low
caspase-3 expression level — 21-50 CUOD, the mod-
erate — 51-100 CUOD, and the high caspase-3 ex-
pression level — more than 100 CUOD.

Statistical processing of the results was per-
formed on a personal computer using program “Sta-
tistica® for Windows 6.0” (StatSoft Inc., License
NeAXXR712D833214FANS). The median (Me), the
lower and the upper quartiles (Q1; Q3) were calcu-
lated. Comparison was performed using the Mann-
Whitney U-test and the Kruskal-Wallis test by
ranks. The study of correlations between the studied
parameters was performed using Spearman’s rank
correlation coefficient (r) and the Gamma coefficient
(y) The results were considered as statistically sig-
nificant when p<0.05.

Research results and discussion

According to the results of pathohistological
study it was revealed that 73,33% from all the distal
colonic polyps (DCP) presented by adenomas,
26,67% — hyperplastic polyps. Herewith, 59,09%
from all the adenomas presented by tubular adeno-
mas, 18,18% — villous adenomas, and 22,73% — tu-
bulovillous adenomas. These data are shown in the
Fig. 1.

Adenomas consist of branching glandular struc-
tures that surrounded by loose connective tissue.
Villous adenomas are distinguished by typical rod-
shaped fibrous villi with epithelial cover; tubulovil-
lous adenomas are characterized by presence of tub-
ular and villous glandular structures within one pol-
yp. In 56% of adenomas the low-grade dysplasia
was revealed, in 44% — the high-grade dysplasia was
revealed.

Hyperplastic polyps are distinguished by prolif-
eration of the surface epithelium cells as well as the
cells of mucosa glands with extension of tubular
structures. A typical serration is more expressed in
superficial parts of the polyps, whereas an expansion
of proliferation zone is expressed mostly in the basal
parts of crypts. The dysplastic changes weren’t re-
vealed in the hyperplastic polyps.

According to the results of IHC study it was re-
vealed that the DCP are characterized by the medi-
um proliferative activity level of epitheliocytes [the
median of Ki-67 expression level in adenomas was
62,40% (48,65; 76,23), in hyperplastic polyps —
26,23% (22,19; 48,88), (p<0,05)] as well as by the
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low medium proliferative activity level of stromal
cells [the median of Ki-67 expression level in ade-

nomas was 2,94% (1,23; 4,35), in hyperplastic
polyps — 1,18% (1,10; 1,86), (p<0,05)].

O Tubular adenomas
O Villous adenomas

E Tubulovillous adenomas

@ Hyperplastic polyps

Fig. 1. The ratio of the different histological types of adenomas and hyperplastic polyps in the researched material.

The direct strong relation between the medium
Ki-67 expression level by epitheliocytes and the low
Ki-67 expression level by stromal cells was revealed
using Spearman’s rank correlation coefficient:
r=0,75 for adenomas, r=0,83 for hyperplastic polyps.

The analysis of proliferation activity levels of
adenomas’ cells depending on the grade of dysplasia
was also done: the median of Ki-67 expression level
by epitheliocytes in adenomas with low-grade dys-
plasia was 49,19% (43,08; 65,39), in adenomas with

high-grade dysplasia — 76,23% (62,36; 85,36),
(p<0,05); the median of Ki-67 expression level by
stromal cells in adenomas with low-grade dysplasia
was 1,35% (1,12; 2,81), in adenomas with high-
grade dysplasia — 4,12% (3,07; 6,29), (p<0,05). The
difference between the figures that were obtained for
hyperplastic polyps (without dysplasia), adenomas
with low-grade dysplasia, and adenomas with high-
grade dysplasia was statistically significant. These
data are shown in the Fig. 2.
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Fig. 2. The medians of Ki-67 expression by epitheliocytes of distal colonic polyps without dysplasia, with low-grade dyspla-

sia, and with high-grade dysplasia.
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Moreover, the direct medium relation between
the medium Ki-67 expression level by adenomas’
epitheliocytes and the grade of dysplasia (y=0,65)
was revealed as well as the direct strong relation
between the low Ki-67 expression level by adeno-
mas’ stromal cells and the grade of dysplasia
(y=0,70).

According to the results of IHC study of p53
oncoprotein it was revealed that the DCP are charac-
terized by the low p53 expression level by epithelial
and stromal cells: the median of p53 expression by
epitheliocytes of adenomas was 2,39% (1,58; 8,26),
by epitheliocytes of hyperplastic polyps — 0,00%
(0,00; 1,47), (p<0,05); the median of p53 expression
by stromal cells of adenomas was 1,23% (0,72;
1,49), by stromal cells of hyperplastic polyps was
0,00% (0,005 0,05), (p<0,05).

According to the results of correlation analysis
the direct medium relation between the low levels of
p53 expression by epitheliocytes and stromal cells of
adenomas (r=0,59), and also the direct strong rela-
tion between the low levels of p53 expression by
epitheliocytes and stromal cells of hyperplastic
polyps (r=0,90) were revealed. Furthermore, there is
the statistically significant difference between the

G0

p53 expression levels by epitheliocytes of adenomas
of different histological types: the median of p53
expression level in tubular adenomas was 2,35%
(1,53;5,62), in tubulovillous adenomas — 1,73%
(1,68; 2,02), and in villous adenomas — 8,71% (8,40;
9,02), (p<0,05).

The results of comparative analysis of p53 ex-
pression level depending on the grade of dysplasia:
the median of p53 expression level by epitheliocytes
of adenomas with low-grade dysplasia was 1,86%
(1,39; 5,25), by epitheliocytes of adenomas with
high-grade dysplasia was 8,26% (1,73; 9,15),
(p<0,05); the median of p53 expression level by
stromal cells of adenomas with low-grade dysplasia
was 0,93% (0,25; 1,63), by stromal cells of adeno-
mas with high-grade dysplasia was ,29% (0,72;
1,49), (p<0,05). The difference that was obtained for
hyperplastic polyps (without dysplasia), adenomas
with low-grade dysplasia, and adenomas with high-
grade dysplasia was statistically significant. These
data are shown in the Fig. 3. Moreover, there is a
direct medium correlation between the low 53 ex-
pression level by epitheliocytes of adenomas and the
grade of dysplasia (y=0,53).
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Fig. 3. The medians of p53 expression by epitheliocytes of distal colonic polyps without dysplasia, with low-grade dyspla-

sia, and with high-grade dysplasia.
According to the results of IHC study of caspa-

se-3 (the marker of apoptotic degradation) it was
established that the DCP are characterized by the
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low apoptosis level of epithelial and stromal cells:
the median of caspase-3 expression by adenomas’
epitheliocytes was 31,84 CUOD (19,53; 42,34), by
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hyperplastic polyps’ epitheliocytes — 16,99 CUOD
(11,86; 39,85), (p>0,05); the median of caspase-3
expression by adenomas’ stromal cells was 43,87
CUOD (25,47; 73,09), by hyperplastic polyps’ stro-
mal cells — 28,64 CUOD (19,20; 30,71), (p<0,05).

According to the results of correlation analysis
the direct strong relation between the low caspase-3
expression levels by epithelial and stromal cells
(r=0,92). Moreover, the statistically significant dif-
ferences between caspase-3 expression levels by
epithelial and stromal cells of adenomas of different
types: the median of caspase-3 expression by epithe-
liocytes of tubular adenomas was 20,38 CUOD
(18,08; 26,53), of tubulovillous adenomas — 33,78
CUOD (32,15; 40,25), of villous adenomas —67,88
CUOD (63,92; 71,29), (p<0,05); the median of
caspase-3 expression by stromal cells of tubular ad-
enomas was 27,44 CUOD (22,19; 33,48), of tubu-
lovillous adenomas — 52,26 CUOD (51,70; 55,26),
of villous adenomas —88,72 CUOD (85,69; 92,13),
(p<0,05).

The analysis of apoptosis levels of adenomas’
cells depending on the grade of dysplasia was also
done: the median of caspase-3 expression by epithe-
liocytes of adenomas with low-grade dysplasia was
20,38 CUOD (18,08; 26,52), with high-grade dys-
plasia — 42,34 CUOD (33,78; 65,38), (p<0,05); the
median of caspase-3 expression by stromal cells of
adenomas with low-grade dysplasia was 27,44
CUOD (22,19; 33,48), with high-grade dysplasia —
55,26 CUOD (49,17; 86,20), (p<0,05). The differ-
ence that was obtained for hyperplastic polyps, ade-
nomas with low-grade dysplasia, and adenomas with
high-grade dysplasia was statistically significant.
These data are shown in the Fig. 4. Moreover, the
direct strong relation between the low caspase-3
expression level by adenomas’ epitheliocytes and
the grade of dysplasia (y=0,80) as well as the direct
medium relation between the low caspase-3 expres-
sion level by adenomas’ stromal cells and the grade
of dysplasia (y=0,63) were revealed.
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Fig. 4. The medians of caspase-3 expression by epitheliocytes of distal colonic polyps without dysplasia, with low-grade

dysplasia, and with high-grade dysplasia.

The correlations between proliferation and
apoptosis levels in the DCP were studied as well.
The direct strong relation between the medium level
of proliferation of epitheliocytes and the low level of
p53 accumulation in their nuclei (r=0,71 for adeno-
mas and r=0,79 for hyperplastic polyps) as well as
the direct medium relation between the medium lev-
el of proliferation of adenomas’ epitheliocytes and

the low level of their apoptosis (r=0,61) were re-
vealed. Furthermore, the direct medium relation be-
tween the low level of p53 accumulation by adeno-
mas’ epitheliocytes and the low level of their apop-
tosis (r=0,59) as well as the direct strong relation
between the low level of p53 accumulation by hy-
perplastic polyp’s epitheliocytes the low level of
their apoptosis (1=0,79) were revealed.
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According to the current literature dysplasia is
an obligatory characteristic of adenomas [5], that is
consistent with the results of this study: 56% of re-
searched adenomas had low-grade dysplasia, 44% —
high-grade dysplasia. It’s also known that dysplastic
changes of epithelium are not typical of hyperplastic
polyps [5]. There weren’t any dysplastic changes
among the hyperplastic polyps that were studied.
Moreover, it’s well known that serrated polyps are
characterized by the specific tendency of localiza-
tion: traditional serrated adenomas and sessile ser-
rated adenomas are located mainly in the proximal
colon, whereas hyperplastic polyps are located main-
ly in the distal colon [1,3]. The researched DCP
were presented by hyperplastic polyps that is con-
cordant with the literature data.

The medium proliferation level of epithelio-
cytes in colonic polyps was described in the current
literature [14,15], while the question of the prolifera-
tion level of stromal cells in these polyps wasn’t
studied. The low proliferation level of the DCP’
stromal cells was established in this study. Further-
more, the direct strong correlation between the me-
dium proliferation level of epitheliocytes and the
low proliferation level of stromal cells was revealed
(r=0,75 in adenomas and r=0,83 in hyperplastic
polyps) which indicates a close association between
the proliferation activity of epithelial and stromal
cells.

The correlations between the Ki-67 expression
level and the dysplasia grade in adenomas that were
revealed in this study (y=0,65 for epitheliocytes and
v=0,70 for stromal cells) consider a priority of in-
creased proliferation in progression of dysplastic
changes. It’s noteworthy that association between
the proliferation level of stromal cells and the dys-
plasia grade is even more prominent than the associ-
ation between the proliferation level of epithelio-
cytes and the dysplasia grade that highlight the es-
sential role of this cells in DCP progression. Accord-
ing to the literature data an increased proliferation
that happens during the adenoma’s progression is
mediated by APC gene mutations in 70% cases [15].
These mutations lead to permanent activation of the
Whnt/B-catenin signaling pathway resulting in in-
creased inflammatory cytokine production, abnormal
apoptosis, undesirable epithelial cell prolifera-
tion/differentiation, and epithelial cell transfor-
mation [16].

The data about p53 expression features in the
DCP that were obtained in this study are also con-
cordant with the literature data [14,15,17]. Moreo-
ver, it was revealed that there are statistically signif-
icant differences between the p53 expression levels
in adenomas of different histological types. The pro-
nounced tendency of epitheliocytes of villous ade-
nomas to accumulate the p53 oncoprotein consistent
with the well-established idea about the greatest ma-
lignant potential of villous adenomas in comparison
with tubular and tubulovillous adenomas [5].
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The correlations that was revealed between the
p53 expression levels and the dysplasia grade in
adenomas’ cells indicate the close association be-
tween accumulation of p53 oncoprotein in nuclei
and dysplastic changes in cells. According to X. Sui
et al. (2015) the p53 oncoprotein which is found in
immunostained slides doesn’t perform the tumor-
supressor function but does promote cell prolifera-
tion and invasion of atypical epitheliocytes [18].

It was revealed that the cells of DCP are char-
acterized by the low caspase-3 expression level.
R.B. Nogueira et al. (2013) reported about the medi-
um caspase-3 expression level but the researchers
studied the caspase-3 expression in all kind of
polyps’ cells without separation into epithelial cells
and stromal cells [17].

The correlations between caspase-3 expression
level and the dysplasia grade in adenomas that were
revealed in this study (y=0,80 for epitheliocytes and
v=0,63 for stromal cells) indicate the association
between progression of dysplastic polyps and activa-
tion of apoptosis of their cells. Noteworthy that the
association between the apoptotic activity of epithe-
liocytes and the dysplasia grade is even more promi-
nent than the association between the apoptotic ac-
tivity of stromal cells and the dysplasia grade that
highlight the essential role of these cells in the DCP
progression. There is the information about increas-
ing of apoptosis in colonic polyps in their progres-
sion [19] as well as the information about decreasing
of apoptosis in colonic polyps in their progression
[9,10]. The correlations that were revealed in this
study might be explained by a preservation of com-
pensatory mechanisms of apoptotic death of epithe-
lial cells during their atypical transformation at the
low-grade and high-grade dysplasia in a polyp.

The correlations that were revealed between the
expression levels of proliferation and apoptosis
markers indicate the close association between the
processes of cell proliferation, p53 oncoprotein ac-
cumulation, and apoptosis in the DCP. According to
the literature data the molecular basis for these cor-
relations might be formed from signaling pathways
(Wnt/B-catenin signaling, MAPK, CIN) that in-
volved in the regulation of epithelial cell prolifera-
tion and apoptosis [2,16,18]. However, the deeper
understanding of functioning and role of those sig-
naling pathways during malignant transformation
process in the distal colon requires further molecu-
lar-genetic studies.

Conclusions

1. Distal colonic polyps are characterized by
the medium level of proliferative activity of epitheli-
al cells [Me = 62.40% (48.65; 76.23) in adenomas,
Me = 26.23% (22.19; 48.88) in hyperplastic polyps]
and the low level of proliferative activity of stromal
cells [Me = 2.94% (1.23; 4.35) in adenomas, Me =
1.18% (1.10; 1.86) in hyperplastic polyps], that were
evaluated by the Ki-67 immunohistochemical ex-
pression.
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2. The low level of p53 oncoprotein expres-
sion is typical of the distal colonic polyps’ cells: Me
= 2.39% (1.58; 8.26) for epithelial cells of adeno-
mas, Me = 1.23% (0.72; 1.49) for stromal cells of
adenomas, Me = 0.00% (0.00; 1.47) for epithelial
cells of hyperplastic polyps, and Me = 0.00% (0.00;
0.05) for stromal cells of hyperplastic polyps.

3. Distal colonic polyps are characterized by
the low level of apoptosis of epitheliocytes
[Me=31,84CUOD (19,53; 42,34) in adenomas,
Me=16,99CUOD (11,86; 39,85) in hyperplastic
polyps] and stromal cells [Me=43,87CUOD (25,47,
73,09) in adenomas, Me=28,64CUOD (19,20;
30,71) in hyperplastic polyps], that were evaluated
by the caspase-3 immunohistochemical expression.

4. There are correlations between the expres-
sion levels of the proliferation and apoptosis mark-
ers, and the dysplasia grade: between the average
Ki-67 expression level by epithelial cells and the
grade of dysplasia (y=0.65), between the low Ki-67
expression level by stromal cells and the grade of
dysplasia (y=0.70), between the low p53 expression
level by epithelial cells and the grade of dysplasia
(y=0.53), between the low caspase-3 expression lev-

el by epithelial cells and the grade of dysplasia
(y=0.80), as well as between the low caspase-3 ex-
pression level by stromal cells and the grade of dys-
plasia (y=0.63).

5. The proliferation and apoptosis levels in
distal colonic polyps correlate: there is the correla-
tion between the Ki-67 and p53 expression levels
(r=0.71 in adenomas, r=0.79 in hyperplastic polyps),
the correlation between the Ki-67 and caspase-3
expression levels in adenomas (r=0.61), the correla-
tion between the p53 and caspase-3 expression lev-
els (r=0.59 in adenomas, r=0.79 in hyperplastic
polyps).
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MMumkia M. A., Xpucrenko T. O. [oainu AucTaasHuX BigaijiiB TOBCTOI KHIIKH: iMyHOricTOXiMiuHa
XapakTepUCTHKA npogidepanii Ta amonro3y.

PE®EPAT. AktyansHicTb. [006pe BiZJoMO, 110 TOJIMH KUIIKIBHUKA MOKYTh OYy/IM MOIIEpeTHUKaMH KOJIO-
pexTanbHOro paky. OnHaK, TOYHI IMYHOTICTOXIMIYHI NapaMeTpH, 30Kpema piBHI mpoutidepanii Ta arnontosy
KJIITHH TIOJIIB, [0 MOXYTh OyAY MPOTHOCTHYHO 3HAYYIUMH, JOCI HA BcTaHOBIeHI. MeTa. BuBuutu ocobim-
BOCTi IMYHOTICTOXIMIYHOi ekcmpecii MapkepiB mpodidepariii Ta anmomnro3y B IOJINax AUCTAIGHUX BiIIiTiB
ToBcTol kumiku. Metoau. IIpoBeneHo maToMopgooridae Ta iMyHOTICTOXIMIYHE TOCTIKSHHS O10TICii MOMTiIiB
TUCTATBHUX BifAUIiB ToBcTOI KUIIKK 30 mamienTtiB 41-83 pokiB, M0 MPOUMNITH €HIOCKOMiYHE OOCTe)KEHHS B
YK3IMVY B 2016 poui. PesyabraTu. [loninu aucranbHUX BB TOBCTOI KHIIKH XapaKTEPU3YIOThCS ce-
penHiM piBHeM mpoutidepaTuBHOT akTHBHOCTI emitemionuTie [Me=62,40% (48,65; 76,23) nas aneHow,
Me=26,23% (22,19; 48,88) nusi rineprulacTUYHUX MOJIMIB], HU3bKUM pIBHEM MNpoJiepaTUBHOI aKTHBHOCTI
KkiiTiuH ctpomu [Me=2,94% (1,23; 4,35) mis anenom, Me=1,18% (1,10; 1,86) mist rinepruiaCTHYHUX MOJIMIB],
HU3BbKHM pIBHEM eKCIIpecii MapKepy MyTaHTHOro Oinka pS53 emitenionuramu i KiniTHHamu ctpoMu [Me=2,39%
(1,58; 8,26) i Me=1,23% (0,72; 1,49) nns xiitun agenom, Me=0,00% (0,00; 1,47) i Me=0,00% (0,00; 0,05) s
KJIITHH TiNepIUIaCTHYHMX TIOJIMIB], @ TAKOXXK HU3BKUM PiBHEM allONTOTHYHOI aKTUBHOCTI EMITENIONUTIB 1 KITITHH
ctpomu [Me=31,84Y0OO0I" (19,53; 42,34) i Me=43,87 YOOI (25,47; 73,09) mns agerom, Me=16,99 YOOI'
(11,86; 39,85) i Me=28,64 YOOI (19,20; 30,71) ans rinepruracTUYHUX MOJIMIB]. [CHYIOTh KOPEIAIil MiXK Xa-
paKTepHUMH PIBHSMH eKcIlpecii MapkepiB mpouideparii, armonTo3y Ta CTYNEHEM TsDKKOCTI JAHCIUIA3ii aJeHOM
TUCTATBHAX BIMUTIB TOBCTOI KUINKH: MK piBHAMHE excrpecii Ki-67 KITHHAMH €IITENil0 1 CTPOMH, a TaKOX
crynenem auciuiasii (y=0,65 i y=0,70, BiAMOBiAHO); MK piBHEM eKcrpecii p53 emiTenionuTamMu i CTyleHeM JKC-
rasii (y=0,53); Mk piBHAMH eKcIipecii Kacnasu-3 KIITHHAMH EIITEeNi0 i CTPOMH, a TAKOXK CTYNEHEM JUCILIa3ii
(y=0,80 i y=0,63, BiamoigHo). OKpiM TOro, XapakTepHI [Ulsl MOJIMIB IUCTAILHUX BiJJIUIIB TOBCTOT KHUIIKH TO-
Ka3HUKHU PIBHIB €KCIIpecii MapkepiB mpodtidepallii i amonTo3y emiTeTioIHTIB KOPEIITh: iCHY€ 3B'S30K MiX PiB-
Hamu excnpecii Ki-67 1 p53 (r=0,71 ms anenom, r=0,79 st rinepruiaCTH4HUX HOJMIMIB), piBHAME ekcrpecii Ki-
67 i xacnazu-3 (r=0,61 aus ageHoM), MiXk piBHSIMH ekcripecii pS3 1 kacnazu-3 (r=0,59 mis anenom, r=0,79 nus
rineprutactnyaux nonimis). Ilimcymok. OTprMaHi faHHI CBIAYAaTh PO HASBHICTH aCOLIaTHMBHOTO 3B'SI3KY MiX
HpoLecaMy KJIITHHHOI poJtideparii, HAKONMMYEHHST MyTaHTHOTO NMPOTEiHy p53, a TAKOXK alloNTOTUYHOI 3arnoeni
KJIITUH IIOJIIINB JUCTAIBHUX BIILIB TOBCTOI KHUILKH.

Kuro4oBi cjioBa: moiinu, TOBCTHH KHIISYHHK, Tpoiidepalrisi, arlonTo3, OHKOCYTPECOPHUH MpoTeiH pS3,
Kacrmasa-3.

IMumkun M. A., Xpucrenko T. A. TloJunel AMCTANBHBIX 0TAEJO0B TOJICTON0 KHIICYHHKA: HMMYHO-
THCTOXHMHYECKAS XapaKTePHCTHKA NpoJiudepanny U anonros3a.

PE®EPAT. AktyanbHocTb. V3BeCTHO, YTO TOJIMIBI KUIIEYHUKA MOTYT OBITh MPENIIECTBEHHUKAMH KO-
JOpeKTanbHOro paka. OHAKO, TOYHbIE UMMYHIHCTOXUMHYECKUE TTapaMETPhl, B YaCTHOCTH YPOBHHU npoiudepa-
WU U arornTo3a KJIETOK IMOJMIIOB, KOTOPBIC MOTYT 6]>IT]> MPOTHOCTUYCCKH 3HAYUMBI, 10 CUX ITOP HC YCTAHOBJIC-
HbL. eab. M3yunts 0COOCHHOCTH HMMMYHOTHCTOXUMHYCCKOW IKCIPECCHU MapKEePOB MpOIUepalliy U aronTo3a
B IOJIAIIAX TUCTAJIBHBIX OTAEIOB TOJCTOTO KuiieuHnka. MeToabl. [IpoBeeHO maToMOp(OIOrHIecKoe U UMMY-
HOTHUCTOXUMHYECKOE MCCIIeJOBaHNE OUOTICHH MOJUIIOB TUCTATBHBIX OTIENIOB TOJICTOrO KumeuHuka 30 marueH-
ToB 41-83 meT, nmpomenmux 3HH0cKONIIYecKoe obcienoBanne B YK3I'MY B 2016 roxy. Pe3yasTaThl. [lommmsr
JUCTAJIBHBIX OTAEJIOB TOJICTOTO KUIICYHHUKA XapaKTePU3YIOTCs CPEAHAM YPOBHEM MPONH()EepaTHBHONW aKTHBHO-
CTH 3nUTeNMONMTOB [Me=62,40% (48,65; 76,23) mnst anerom, Me=26,23% (22,19; 48,88) mia runepruiactuye-
CKHUX MOJIMIIOB], HU3KUM YPOBHEM IPOJIU(EPaTUBHON aKTUBHOCTH KJIETOK cTpoMbl [Me=2,94% (1,23; 4,35) nns
anenom, Me=1,18% (1,10; 1,86) mns rumepriiacTUYECKUX IOJMIOB]|, HU3KHM yPOBHEM 3KCIIPECCHH MapKepa
MYTaHTHOTO Oeyika p53 smuTeNMonuTaMu U KieTkamu cTpombl [Me=2,39% (1,58; 8,26) u Me=1,23% (0,72;
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1,49) nys xknerok ageHom, Me=0,00% (0,00; 1,47) u Me=0,00% (0,00; 0,05) mis KIETOK THIEPIIIACTHYECKUX
MOJUIIOB], a TakKe HHU3KAM YPOBHEM AalONTOTHYECKONW AKTHBHOCTH SIUTEIHOIUTOB H KIETOK CTPOMBI
[Me=31,84YEOII (19,53; 42,34) u Me=43,87YEOII (25,47; 73,09) mis anenom, Me=16,99YEOII (11,86;
39,85) u Me=28,64YEOII (19,20; 30,71) mns runepruiacTiueckux noiunoB]. CylecTBYIOT KOPPEISIIHU MEXKILY
XapaKTEePHbIMU YPOBHSIMH IKCIIPECCHH MapKepoB Mpoiu(epalyy, arnonro3a U CTENEHbI0 TSHKECTH IUCIUIA3UH
aJICHOM JHMCTAILHBIX OTJICJIIOB TOJICTOTO KHIIICUYHUKA: MEXKIy YPOBHIMH 3Kcrpeccuu Ki-67 KIeTKaMH 3MUATENUS
U CTPOMBEI, a TaKKe cTerneHbro nucruiasuu (y=0,65 u y=0,70, COOTBETCTBEHHO); MEKIY YPOBHEM 3KCIPECCHU P53
SMUTEIHOIUTAMHU U CTETEHBIO quciia3zun (y=0,53); MexXIy YpOBHSAMHU 3KCIIPECCUU Kacmas3bl-3 KIIETKAMH 3ITUTE-
TS U CTPOMBL, a Takxke cTerneHbio aucruiazuu (y=0,80 u y=0,63, coorBeTcTBeHHO). Kpome Toro, XapaKkTepHEIE
IUTS TIOJTUIIOB AMCTANIBHBIX OTAEIOB TOJCTOTO KHIEYHHKA ITOKA3aTEeNd YPOBHEH IKCIIPECCHH MapKEPOB IPOIIH-
(hepanmu ¥ armonTo3a SIUTEIHONUTAMH KOPPEIUPYIOT: CYIIECTBYET CBSI3b MEXKAY YPOBHAMH dKcrpeccun Ki-67
u p53 (r=0,71 anst anenom, r=0,79 i TUNEPINIACTHYECKUX MTOJIKUIIOB), YPOBHIMH 3kcnpeccuu Ki-67 u kacnasbl-
3 (r=0,61 mns ageHOM), MEXITy YPOBHIMH dKcmpeccuu pS3 u kacmasbl-3 (r=0,59 mna anenom, r=0,79 ans rumnep-
TUIACTUYECKHX IOJIUIOB). 3aKiaoyenne. [lonyueHHbIe TaHHbIE CBHICTENIBCTBYIOT O HAJMYMU TECHOM accolua-
LK MEX/1y ITPOLIeCCaMH KJIETOYHOM Iposindepanny, HaKOIIEHNs] MyTaHTHOTO Oenka pS53, a TakKe anonToTuye-
CKOM FH66HI/I KJICTOK ITOJIMIIOB AUCTAJIbBHBIX OTZACJIOB TOJICTOI'O KUIIICYHUKA.

KiroueBbie ¢10Ba: MOJHITBL, TOJCTHIN KHUIICUYHUK, Mpoirdepalus, aronTo3, OHKOCYIIPECCOPHBIA POTEHH
p53, kacnaza-3.
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