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ABSTRACT. Background. Colorectal carcinogenesis is a multistep process that begins from the normal epithelium and
includes the step of adenoma formation. The question of diagnostic and prognostic value of proliferation and apoptosis mark-
ers for the distal colorectal neoplasms is still open. Objective. To compare Ki-67, p53, caspase-3 expression levels in distal
colonic polyps and colorectal adenocarcinoma. Methods. Pathomorphological and immunohistochemical studies of biopsies
of distal colonic polyps from 30 patients and surgical material of colorectal adenocarcinoma from 30 patients were carried
out. Results. Ki-67 expression level by epitheliocytes of hyperplastic polyps is 1.5 times lower than that for adenocarcinoma
[26.23 (22.16, 48.88) % vs. 41.20 (36.62, 59.42) %], but adenomas are distinguished by 1.5 times higher Ki-67 expression
level in comparison with adenocarcinoma [62.40 (48.65, 76.23) % vs. 41.20 (36.62, 59.42) %]. Caspase-3 expression level by
hyperplastic polyps epitheliocytes is 1.7 times lower than that for adenocarcinoma [16.99 (11.86, 39.85) CUOD vs. 28.72
(15.84, 76.71) CUOD], but caspase-3 expression level by epitheliocytes of adenomas is 1.1 times higher than that for cancer
cells [31.84 (19.53, 42.34) CUOD vs. 28.72 (15, 84; 76.71) CUOD]. The maximum proliferation and apoptosis levels were
revealed for high-grade [76.23 (62.36, 85.36) % and 42.34 (33.78, 65.38) CUOD] and villous [79.09 (69.12, 84.27) % and
67.88 (63.92, 71.29) CUOD] adenomas. p53 expression level by epithelial cells of hyperplastic polyps almost is 40 times
lower than that for adenocarcinoma [0.00 (0.00; 1.47) % vs. 39.67 (15.69, 83.75) %], and p53 expression level by
epitheliocytes of adenomas is 16.5 times lower than that for cancer cells [2.39 (1.58, 8.26) % vs. 39.67 (15.69, 83.75) %].
Conclusion. The high levels of proliferation and apoptosis of epitheliocytes characterize the polyps-precursors of colorectal
carcinoma that have the biggest malignant potential. Colorectal adenocarcinoma differs by the medium p53 expression level
by tumor cells.
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Introduction thelium, develops over several years, and includes

According to the American Cancer Society
forecast 135,430 new cases of colorectal cancer
(CRC) as well as 50,260 deaths from this disease
will be registered in the USA during the 2018 year
[1]. According to the National Cancer Registry of
Ukraine CRC is on the list of 10 most common can-
cer sites among the population, constantly occupying
a leading position among the causes of death for
men and women [2].

B. Vogelstein et al. (1988) presented the model
according to which colorectal carcinogenesis is a
multistep process that begins from the normal epi-

the step of adenoma formation [3]. This model still
hasn’t lost a relevance; however, it was supplement-
ed by several studies relating to the molecular-
genetic basis of colorectal carcinogenesis. Moreover,
the idea about polyps that might be precursors for
colorectal carcinoma changed as well. Nowadays
both  adenomatous  (tubular, villous, and
tubulovillous) and serrated (hyperplastic, traditional
serrated, and sessile serrated adenomas) polyps are
considered as potential precursors for colorectal
cancer [4].

The classification of colonic polyps is based on
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histomorphological features of them and differences
between subsequent stages of carcinogenesis [5].
The adenomas main characteristic is dysplastic
changes of epithelium that forms tubular or villous
structures. Malignization of adenomas presents the
classic sequence «adenoma — carcinoma» that real-
izes through mutations of APC gene followed by
activation of the Wnt/p-catenin signaling pathway as
well as mutations of KRAS, PIK3CA genes and other
genes in more rare cases [6]. Serrated polyps are
distinguished by the typical serrated appearance of
the epithelial layer. The different histological types
of these polyps are considered as consecutive stages
of polyp progression; each of them is characterized
by the bigger expression of dysplastic changes [5].
Malignization of serrated polyps is realized through
mutations of KRAS and BRAF genes followed by
activation of MAPK-signaling pathway [6].

There are universal mechanisms that occur dur-
ing malignant transformation of adenomas and ser-
rated polyps. These mechanisms include malfunc-
tions of proto-oncogenes, oncosuppressor genes,
proapoptotic and antiapoptotic genes, the normal
function of which provides the balance between pro-
liferation and apoptosis of epitheliocytes [7]. It’s
known that malignization of colonocytes is associat-
ed with abnormalities of MKI67, TP53, CASP3,
APAF1, ETS1, DCC, PTEN genes function as well
as the proteins coded by them [7, 8]. Herewith, there
aren’t so many studies that are devoted to the com-
parative characteristic of proliferative and apoptotic
properties of adenomas, serrated polyps and CRC;
the question of diagnostic and prognostic value of
proliferation and apoptosis markers for the distal
colorectal neoplasms is still open.

Objective — to compare Ki-67, p53, caspase-3
expression levels in distal colonic polyps and colo-
rectal adenocarcinoma.

Subject and methods

Pathomorphological and immunohistochemical
studies of biopsies of distal colonic polyps from 30
patients who undergo endoscopic procedure with
polypectomy and surgical material of colorectal ad-
enocarcinoma from 30 patients who undergo opera-
tion apropos the tumor of I-1V clinical stages were
carried out.

Microstructure of the neoplasms was evaluated
in paraffin sections that were dyed by hematoxylin
and eosin and also by PAS-reaction.
Immunohistochemical (IHC) study was carried out
in dewaxed sections after their temperature
demasking and suppressing of endogenous peroxi-
dase activity. The studying of proliferative activity
was carried out using monoclonal antibodies Mo a-
Hu Ki-67 Antigen (Clone MIB-1, DAKO, Den-
mark), p53 accumulation — using monoclonal anti-
bodies Mo a-Hu p53 Protein (Clone DO-7, DAKO,
Denmark), apoptotic level — using monoclonal anti-
bodies Mo a-Hu Caspase Ab-3 (Clone 3CSPO03,
Thermo Scientific, USA). Visualization system
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DAKO EnVision+ System with diaminobenzidine
(DAKO, Denmark) was also 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. p53 expression
level was estimated as low if it was less than 25% of
immunopositive cells in a field of view, the expres-
sion 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.
Proliferative activity of the polyps and carcinoma
cells was expressed as proliferation index (PI) that is
the percent of cells with nuclear Ki-67 expression [9,
10]. Numerical indicators for gradation of Ki-67
expression level are the same as for p53.

Nuclear-cytoplasmic expression of caspase-3
was evaluated using the digital morphometry meth-
od. Caspase-3 expression level was expressed in the
conventional units of the optical density (CUOD)
and was graduated on the four levels: the lack of
expression — 0-20 CUOD, the low caspase-3 expres-
sion level — 21-50 CUOD, the moderate — 51-100
CUOD, and the high caspase-3 expression level —
more than 100 CUOD.

Statistical processing of the results was per-
formed on a personal computer using program
“Statistica® for Windows 13.0” (StatSoft Inc., Li-
cense Ne JPZ8041382130ARCN10-J). The median
(Me), the lower and the upper quartiles (Q1; Q3)
were calculated. Comparison was performed using
the Mann-Whitney U-test and the Kruskal-Wallis
test by ranks. The results were considered as statisti-
cally significant when p<0,05.

Research results and discussion

According to the results of pathohistological
study it was revealed that 73,33% of distal colonic
polyps (DCP) presented by adenomas and 26,67% of
the polyps presented by hyperplastic polyps. IHC
study made it possible to establish that DCP are
characterized by the medium Pl of epitheliocytes
and the low PI of stromal cells, the low levels of p53
expression by epithelial and stromal cells as well as
the low level of epithelial and stromal cells apopto-
sis. These data are shown in the Table 1.

The features of IHC expression of proliferation
and apoptosis markers in DCP without dysplasia,
with dysplasia, as well as in DCP with different
grade of dysplastic changes and in DCP of different
histological types were described in the previous
study [11].

According to the results of IHC study it was re-
vealed that colorectal adenocarcinoma (CRA) is
characterized by the medium PI of cancer cells and
the low PI of stromal cells, by the medium level of
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p53 accumulation in cancer cells and the low level

of p53 accumulation in stromal cells, and by the low

levels of apoptosis of CRA cells. These data are

shown in the Table 2. The features of IHC expres-
sion of proliferation and apoptosis markers in CRA
were described in the previous article [12].

Table 1

The indicators of Ki-67, p53, caspase-3 immunohistochemical expression levels in cells of distal colonic polyps

DCP Adenomas Hyperplastic polyps
Cells Epitheliocytes Stromal cells Epitheliocytes Stromal cells
Ki-67 (%) 62,40 (48,65; 76,23) 2,94 (1,23;4,35) 26,23 (22,19; 48,88) 1,18 (1,10; 1,86)
p53 (%) 2,39 (1,58; 8,26) 1,23 (0,72; 1,49) 0,00 (0,00; 1,47) 0,00 (0,00; 0,05)
caspase-3 (CUOD) 31,84 (19,53; 42,34)  *387(2547 16 99 (11 g6; 39,85) 28’%‘(‘) (71%20;
Table 2
The indicators of Ki-67, p53, caspase-3 immunohistochemical expression levels in cells of colorectal adenocar-
cinoma
Cells Cancer cells Stromal cells
Ki-67 (%) 41,20 (36,62; 59,42) 5,23 (4,72; 6,45)
p53 (%) 39,67 (15,69; 83,75) 0,03 (0,00; 2,57)

caspase-3 (CUOD)

28,72 (15,64; 76,71)

37,78 (26,27; 54,60)

A line of statistically significant differences be-
tween the data obtained for CRA and distal colonic
adenomas was revealed using the Mann-Whitney U-
test. It was established that CRA distinguishes by the
lower PI of epithelial cells [(41,20 (36,62; 59,42) %
in CRA vs. 62,40 (48,65; 76,23) % in adenomas,
(p<0,05)], by the higher Pl of stromal cells [5,23
(4,72; 6,45) % in CRA vs. 2,94 (1,23; 4,35) % in
adenomas, (p<0,05)], and by the higher level of p53
accumulation in epitheliocytes [39,67 (15,69; 83,75)
% in CRA vs. 2,39 (1,58; 8,26) % in adenomas,
(p<0,05)].

According to results of comparative analysis
for CRA and hyperplastic polyps it was revealed that
the tumor distinguishes by the higher PI of stromal
cells [5,23 (4,72; 6,45) % in CRA vs. 1,18 (1,10;
1,86) % in hyperplastic polyps, (p<0,05)], by the
higher apoptotic activity of stromal cells [37,78
(26,27; 54,60) CUOD in CRA vs. 28,64 (19,20;
30,71) CUOD in hyperplastic polyps, (p<0,05)], and
by the higher level of p53 accumulation in epithelial
cells [39,67 (15,69; 83,75) % in CRA vs. 0,00 (0,00;
1,47) % in hyperplastic polyps, (p<0,05)].

Moreover, a line of statistically significant dif-
ferences between the data obtained for CRA and
distal colonic adenomas with dysplastic changes of
different grade was revealed using the Kruskal—-
Wallis test by ranks. It was revealed that maximum
values of Pl and apoptosis level are characteristic for
high-grade adenomas epitheliocytes [76,23 (62,36;
85,36) % and 42,34 (33,78; 65,38) CUOD, respec-
tively]; maximum level of p53 accumulation is char-
acteristic for CRA epitheliocytes [39,67 (15,69;
83,75) %]. Low-grade adenomas are characterized
by the minimum PI, p53 accumulation, and apopto-

sis levels [49,19 (43,08; 65,39) %, 1,86 (1,39; 5,25)
%, and 42,34 (33,78; 65,38) CUOD, respectively].
These data are shown in the Fig. 1 — Fig. 9.
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Fig. 1. The indicators of Ki-67 expression by cancer
cells, epitheliocytes of high-grade adenomas and low-grade
adenomas.

Fig. 2. Ki-67 expression in high-grade adenoma.
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Fig. 3. Ki-67 expression in colorectal adenocarcinoma.

140

120

100

@
=]

caspase-3 (CUOD)
3

o Median

40 2
’ AL
20
25%-75%

d
low-grade dysplasia T Min-Max

carcinoma high-grade dysplasia

Fig. 4. The indicators of caspase-3 expression by
cancer cells, epitheliocytes of high-grade adenomas and
low-grade adenomas.

Fig. 6. Caspase-3 expression in colorectal adenocar-
cinoma.
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Fig. 7. The indicators of p53 expression by cancer
cells, epitheliocytes of high-grade adenomas and low-grade
adenomas.

Fig. 9. p53 expression in colorectal adenocarcinoma.

Comparative analysis of the data obtained for
CRA and different histological types of adenomas
was also carried out. It was revealed that the maxi-
mum Pl and apoptosis level are characteristic for
epitheliocytes of villous adenomas [79,09 (69,12;
84,27) % and 67,88 (63,92; 71,29) CUOD, respec-
tively]; maximum p53 accumulation level is charac-
teristic for cancer cells [39,67 (15,69; 83,75) %].
The minimum P1 was revealed in cancer cells [41,20
(36,62; 59,42) %]; the minimum p53 accumulation
and caspase-3 expression level are characteristic for
tubular adenomas [2,35 (1,53; 5,62) % and 20,38
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(18,08; 26,52) CUQOD, respectively]. These data are
shown in the Fig. 10, Fig. 11, Fig. 12.
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Fig. 10. The indicators of Ki-67 expression by cancer
cells, epitheliocytes of villous adenomas, tubulovillous ade-
nomas, and tubular adenomas.
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Fig. 11. The indicators of caspase-3 expression by
cancer cells, epitheliocytes of villous adenomas,
tubulovillous adenomas, and tubular adenomas.
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Fig. 12. The indicators of p53 expression by cancer
cells, epitheliocytes of villous adenomas, tubulovillous ade-
nomas, and tubular adenomas.

According to the literature data Ki-67 IHC ex-
pression increases progressively in the sequence
«adenoma—carcinomay [13, 14]. In this study it was
revealed that Ki-67 expression level by epithelial
cells of hyperplastic polyps is 1.5 times lower than

that for colorectal adenocarcinoma [26.23 (22.16,
48.88) % vs. 41.20 (36.62, 59.42) %, p<0.05], but
adenomas are distinguished by 1.5 times higher Ki-
67 expression level in comparison with colorectal
adenocarcinoma [62.40 (48.65, 76.23) % vs. 41.20
(36.62, 59.42) %, p<0.05]. The maximum median of
Ki-67 expression was established for villous adeno-
mas — 79,09 (69,12; 84,27) %. Therefore, the maxi-
mum value of proliferative activity characterizes the
polyps-precursors of CRA that have the biggest ma-
lignant potential. Consequently, it can be assumed
that the highest level of proliferation is typical for
the earliest stages of colorectal carcinogenesis. Ac-
cording to the literature data, activation of prolifera-
tion in progressive colonic adenomas is mediated by
APC genes mutations in 70% of cases, that leads to
permanent activation of Wnt/B-signaling pathway
[15]. According to the obtained results, there is a
mechanism, which inhibits proliferation activity
after malignant transformation of high-grade ade-
noma. But similar results have not been described
before, so, the mechanism is still unknown.

Talking about the statistically significant differ-
ence between the proliferation activity levels of hy-
perplastic polyps and adenomas [26,23 (22,16;
48,88) % vs. 62,40 (48,65; 76,23) %, p<0,05], it
should be noted that Y. Fujimori et al. (2012) have
already offered this index (PI) as a differential diag-
nostic criteria for the distal colonic polyps [16].

According to the literature data caspase-3 ex-
pression in colonic polyps is higher than in normal
mucosa, but in CRA it’s higher than in colonic
polyps [17]. In this study it was revealed that
caspase-3 expression level by epithelial cells hyper-
plastic polyps is 1.7 times lower than that for colo-
rectal adenocarcinoma [16.99 (11.86, 39.85) CUOD
vs. 28.72 (15.84, 76.71) CUOD, p<0.05], but
caspase-3 expression level by epitheliocytes of ade-
nomas is 1.1 times higher than that for cancer cells
[31.84 (19.53, 42.34) CUOD vs. 28.72 (15, 84,
76.71) CUOD, p<0.05]. The maximum apoptosis
level, by analogy with the proliferative activity level,
was established for high-grade adenomas [42,34
(33,78; 65,38) CUOD]. Thus, these data do not cor-
respond to the literature data, but have grounding on
the results of our previous study [11]: it has been
shown that there is a direct medium correlation be-
tween proliferation and apoptosis levels in distal
colonic adenomas (r=0,61). Consequently, increas-
ing proliferation is associated with increasing apop-
tosis of adenoma’s epithelial cells.

According to the literature data p53 expression
increases in the sequence «adenoma—carcinomay [7,
6, 13, 14]. In this study it was revealed that p53 ex-
pression by CRA epitheliocytes is 16,5 times higher
than that for adenomas [39,67 (15,69; 83,75) % vs.
2,39 (1,58; 8,26) %, p<0,05] and also is 40 times
higher than that for hyperplastic polyps [39,67
(15,69; 83,75) % vs. 0,00 (0,00; 1,47) %, p<0,05].
The similar tendency was shown in the research of
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our colleagues: p53 expression increases in the se-
quence «hyperplastic polyp — dysplastic polyp —
non-invasive adenocarcinoma — invasive adenocar-
cinomay of the stomach [18, 19]. Thereby, the re-
sults are consistent with current literature and indi-
cate that CRA epitheliocytes distinguish by the
prominent tendency to p53 accumulation, whereas
epitheliocytes of benign polyps characterize by the
low level of p53 expression.

Conclusions

1. Distal colonic polyps and colorectal adeno-
carcinoma are characterized by the medium level of
epitheliocytes’ proliferative activity, wherein Ki-67
expression level by the tumor cells is 1,5 times high-
er than that for hyperplastic polyps and 1,5 times
lower than that for adenomas.

2. The low apoptosis level of epitheliocytes is
characteristic for distal colonic polyps and colorectal
adenocarcinoma, herewith caspase-3 expression lev-
el by the tumor cells is 1,7 times higher than that for

hyperplastic polyps and 1,1 times lower than that for
adenomas.

3. High-grade adenomas and villous adeno-
mas are distinguished by the high levels of
epitheliocytes’ proliferation and apoptosis.

4. Distal colonic polyps are characterized by
the low level of p53 accumulation by epitheliocytes,
whereas colorectal adenocarcinoma is characterized
by the medium level of p53 accumulation by the
tumor cells.
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HInmkin M.A. ITopiBHsisibHa iMyHoricToxiMiuna xapakrepuctuka Ki-67, p53, kacnazu-3 B nosinax
Ta aIeHOKAPIMHOMI JMCTAIBHUX BiIIIB TOBCTOI KMILIKH.

PE®EPAT. Axrtyanbnicts. KonopekranpsHuii KaHIieporeHe3 — Iie 0araTocTymiHYacTWil Mpolec, SIKHA
MOYMHAETHCS 3 HOPMAJIBHOTO EIITENiI0 1 BKIIIOYAE CTaJIil0 YyTBOPEHHs afieHoMHU. [TuTaHHs Mpo JAiarHOCTHYHY Ta
MIPOTHOCTUYHY IIHHICTh MapKepiB mpoidepalii Ta anonTo3y Ui KOJOPEKTAIBHUX HOBOYTBOPEHD JIUIIAETHCS
BijkputuM. Meta. [TopiBHsaTH piBHI ekcripecii MmapkepiB Ki-67, p53, kacnasu-3 B mosinax AUCTAIbHUX BiAJUTIB
TOBCTOI KHWIIKA 1 KOJIIOpeKTanbHiil aneHokapuuHoMmi. Metomu. IIpoBeneHo maromopdomnoriuHe Ta
IMYHOTICTOXIMIYHE JTOCIIDKCHHS O1OIMCii MOMIMB JUCTAIBHUX BiIUIIB TOBCTOI KUIIKK 30 MAIi€HTIB, a TAKOXK
orepaniifHoro Marepiany KoaopekTanbHol afgeHokapuuaomu 30 mamienti. PesynbTaTn. PiBens excrpecii Ki-67
eMiTeNONUTaMH TiNePIUIACTHYHUX TTOJIMIB € B 1,5 HIKYMM 3a piBeHb eKCIIpecii MapKepy paKOBUMHU KIIITHHAMHU
azieHoKapIHOMH [26,23 (22,16; 48,88) % Vs. 41,20 (36,62; 59,42) %], B Tol yac sk aJcHOMH Biapi3Hse B 1,5
BUILMIA piBeHb excnpecii Ki-67 npu mopiBHsHHI 3 KapimHomoro [62,40 (48,65; 76,23) % vs. 41,20 (36,62; 59,42)
%]. MakcuMaJbHI IOKa3HUKH PiBHIB mporidepallii Ta anonTo3y BUSBIEHO B aJeHOMaX 3 TSDKKOI JUCILIA3IEl0
[76,23 (62,36; 85,36) % Tta 42,34 (33,78; 65,38) YOOIII] i BopcuH4acTux aaenomax [79,09 (69,12; 84,27) % ta
67,88 (63,92; 71,29) YOOIII]. Pisens ekcrpecii p53 mis rinepryiacTHYHUX MOJIMIB € Maixke B 40 pasiB HIKYUM
3a aHaJOTYHMK Mmoka3HUK a1 kapuuaomu [0,00 (0,00; 1,47) % vs. 39,67 (15,69; 83,75) %], a piBeHb excrpecii
P53 nns angeHoM € B 16,5 pa3iB HIKYUM 32 aHAJOTIYHUH MOKa3HUK JUIsl pakoBuX KiiTuH [2,39 (1,58; 8,26) % Vs.
39,67 (15,69; 83,75) %]. BucHoBok. Bucoki piBHi mpomidepariii Ta amnonto3y emiTeNiOUTIB BiIpi3HIOTH
TIOMIMU-TIPEKYPCOPU KOJIOPEKTAIBHOI KapLHOMH, L0 MalOTh HAWOUIBINWIA 3i10sKicHUE motennian. Komopexk-
TaJbHA aJICHOKAPIIMHOMA BIJIPI3HAETHCS TIOMIPHUM PIBHEM €KCIpecii MyTaHTHOTrO HPOTEiHy pS53 MyXJIMHHUMHU
KJIITHHAMH.

KnarodoBi cioBa: TOBCTWMH KHIIEYHHMK, HOBOYTBOPCHHS KHIIEYHHKA, MOJINHM, aJeHOKapIHUHOMA,
npodideparisi, aronTos.

nmkun M.A. CpaBHuTeIbHASI HFMMYHOTHCTOXHMHYeCKasi xapakTepuctuka Ki-67, p53, kacnaspi-3
B MOJIUNAX U aJeHOKAPLHMHOMeE JHCTAIBHBIX 0TAEJI0B TOJICTOr0 KHIICYHUKA.

PE®EPAT. AxryanbHocTb. KoJopekTaabHBIN KaHIEPOreHe3 — 3TO MHOTOCTYIIEHYAThIN MpoIece, KOTo-
PBIIl HAUMHAETCSI ¢ HOPMAJIBHOT'O 3MUTENINS U BKIIIOUAET CTaJui0 00pa3oBaHus aJleHOMbL. Bompoc o nuarHocTu-
YeCKOH M IMPOTHOCTUYECKOW IIEHHOCTH MapKepoB MpoiH(epaliy U alonTo3a Uil KOJIOPEKTalbHBIX HOBOOOpa-
30Banmil octaercst OTKPHITHIM. Lleab. CpaBHUTH YpoBHM dKcTpeccun MapkepoB Ki-67, p53, kacmasbl-3 B momu-
Iax JUCTANbHBIX OTJEIOB TOJCTOrO KHUIIEYHHKAa M KOJOPEKTalbHOHM aneHokapiuHome. Mertoasl. IIpoBeneHo
aToOMOP(OIOrMIeCKOe U MMM YHOTHMCTOXUMHUYECKOE HCCIIEOBAaHWE OMOICHH IIOJMIIOB AUCTAJIBHBIX OTAENIOB
ToJICTOrO KumeuyHuka 30 MamueHToB, a TaKkKe ONEpaloOHHOTO MaTepualla KOJIOPEKTaIbHON a/leHOKapIIMHOMBI
30 marmenToB. Pe3yabTaThl. YpoBeHs 3kcnpeccuu Ki-67 snurenronutaMu THIEPIIACTHISCKIX TMOTHIOB B 1,5
pa3 HIDKE YPOBHsI IKCIIPECCHH MapKepa pakoBBIMH KieTkamu [26,23 (22,16; 48,88) % vs. 41,20 (36,62; 59,42)
%], B TO BpeMs Kak aJleHOMbI oTIH4aeT B 1,5 pasa Gonee BbICOKHHA ypoBeHb sKcnpeccun Ki-67 npu cpaBHEHNH C
KaprmHOMOI [62,40 (48,65; 76,23) % vs. 41,20 (36,62; 59,42) %]. MakcuManbHBIE TIOKa3aTeId YPOBHEH TP O-
nmudepalyy U aronTo3a BeISIBICHO B aJICHOMAaX C TsDKeNoH auciuiasueit [76,23 (62,36; 85,36) % u 42,34 (33,78;
65,38) YOOILL], u BopcunHuathix ageHoMmax [79,09 (69,12; 84,27) % u 67,88 (63,92; 71,29) YOOIL]. YpoBeHb
9KCTIPECCHH P53 Ui THIEPIUIACTHYECKUX TTOJUIOB MPAaKkTHIecK B 40 pa3 HIDKE aHAJIOTMIHOTO MTOKA3aTeNs IS
kaprrrHOMEI [0,00 (0,00; 1,47) % vs. 39,67 (15,69; 83,75) %], a ypoBeHb skcmpeccun p53 s ageHoM B 16,5 pas
HIDKE aHAJIOTUYHOTO TTOKA3aTels Ul pakoBhIX KieTok [2,39 (1,58; 8,26) % vs. 39,67 (15,69; 83,75) %]. BbiBo-
Abl. Beicokne ypoBHM mponudepanuy ¥ amonTo3a 3MUTEIHONUTOB OTINYAI0T MOMUMBI-IPEKYPCOPHI KOTOpPEK-
TaJbHOW a/ICHOKAPIMHOMBI, MMEIOIINE HAaMOONBIINK 3JI0OKaYeCTBEHHBIN moTeHnuan. KojopekranbpHas aneHo-
KapIuHOMa OTJINYAETCS] CPEJHUM YPOBHEM SKCIIPECCHH MYTAHTHOTO MPOTEHHA P53 OMyXOJIEBBIMHU KIIETKAMH.

KnroueBble c10Ba: TOJICTHIN KUIIEYHHK, HOBOOOPA30BAHUS KUIICYHHKA, TOMUIIBI, a/ICHOKapIUHOMa, Tpo-
nudeparnys, anonTos.
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