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Aim. Comparison analysis of expression levels of Ki-67, p53, and caspase 3 was performed between the tumor cells and the stromal
cells of non-invasive intestinal-type gastric adenocarcinoma on the one hand and the tumor cells and the stromal cells of invasive
intestinal-type gastric adenocarcinoma on the other hand.

Materials and methods. For this purpose, pathohistological and immunohistochemical studies were used. The surgical material of 10
patients with non-invasive (pTis, pT1) intestinal-type gastric adenocarcinoma and 10 patients with invasive (pT2, pT3, pT4) intestinal-
type gastric adenocarcinoma were analyzed.

Results. It was established that intestinal-type gastric adenocarcinoma is characterized by the medium Ki-67 labeling index, the low
expression level of p53, the low expression level of caspase 3 in the tumor cells, and also the low Ki-67 labeling index and the extremely
low expression level of caspase 3 in the stromal cells. The tumor cells of invasive intestinal-type gastric adenocarcinoma are characterized
by the 2 times higher expression level of p53, than the tumor cells of non-invasive intestinal-type gastric adenocarcinoma. Moreover,
direct correlation between the medium Ki-67 labeling index of the tumor cells and the low Ki-67 labeling index of the stromal cells,
and also direct correlation between the medium Ki-67 labeling index in the tumor cells of intestinal-type gastric adenocarcinoma and
the low expression level of p53 in these cells were identified.

Conclusions. These data demonstrate a significantly more activity of proliferation and apoptosis in the tumor cells of intestinal-type
gastric adenocarcinoma, in comparison with the stromal cells of this tumor. Invasive intestinal-type gastric adenocarcinoma differs
by the 2 times higher expression level of p53, in comparison with the same index for non-invasive carcinoma. Furthermore, a tight
association between proliferative processes in the tumor cells and in the stromal cells of intestinal-type gastric adenocarcinoma, and
also an association between proliferative processes and accumulation of mutant protein p53 in the tumor cells of intestinal-type gastric
adenocarcinoma were identified.

IopiBHsabHA iMyHOTicTOXiMiYHA XapakTepucTHka ekcnpecii Ki-67, p53, kacna3u-3 B HeiHBa3uBHil
Ta iHBa3uBHIil aleHOKAPIMHOMI ITYHKA KUIIKOBOI0 THILY
B. O. Tymancoekuii, T. O. Xpucmenxo

Merta po6oTn — nopiBHATH piBHI ekcnpecii mapkepiB Ki-67, p53, kacna3u-3 B MyXJIMHHUX KIITHHAX 1 KIITHHAX CTPOMH HE1HBAa3HB-
HOI Ta iHBa3UBHOI aJICHOKAPIIHOMH IIUTyHKA KHUIIKOBOTO THILY, @ TAKOXK JOCHIANTH HASBHICTH KOPEISIIHHUX 3B’ SI3KIB MIX PIBHSIMHI
eKcrpecii BiA3HAYEHIX MapKepiB.

Marepiajau Ta MeToaU. 3IIMCHIIN ITATOTiCTONIOTIYHE Ta IMyHOTICTOXIMIYHE JOCHIIKEHHS onepariifHoro marepiany 10 xBopux Ha
neinBazusHy (pTis, pT1) aneHokaprHOMY IITyHKa KUIIKOBOTO TUILY, a Takok 10 xBopux Ha iHBasuBHy (pT2, pT3, pT4) aneHokapim-
HOMY IIUTYHKa KHILIKOBOTO THITY.

Pe3yabTaTn. BecraHoBIEHO, 10 aIcHOKapIITHOMA NITyHKa KUIIKOBOTO THITY XapaKTePHU3y€EThCS CEPEeIHIM 1HASKCOM mpodideparii,
HU3BKUM piBHEM eKcrpecii pS3, HU3bKHM PIBHEM eKCIIpecii Kacmasu-3 B MyXJIHMHHNAX KITITHHAX, @ TAKOXK HU3BKUM 1HIEKCOM mpodideparii
Ta BKpail HU3bKHUM piBHEM eKcIpecii Kacrasu-3 y KIiTHHax cTpoMu. [1py nboMy Uisl MyXIMHHUX KIIITHH iHBa3UBHOI aJICHOKapIIMHOMHU
IITyHKa KUIIKOBOTO THITY € XapaKTepHHUM YJBidi OiIbImmMil piBeHb excrpecii p53, aHbK IS My XJIMHHUX KJIITHH HeIHBa3UBHOI aJjeHO-
KapIMHOMH LIUTYHKa KUIIKOBOTO THITY. KpiM TOro, BUSIBICHO HAsSBHICTH MPSIMOTO KOPEISLIHHOTO 3B’ 3Ky MK CepeHIMHU 3HAUYCHHAMU
iHAeKCcy npomidepanii MyXJIUHHUX KIITHH 1 HU3BKUMHU 3HAUYCHHSAMH 1HIEKCY mpouideparii KIITHH CTPOMHU aIeHOKapPLIUHOMHU HITYHKa
KHUILIKOBOTO THITY, & TAKOXK HASBHICTH MPSIMOTO KOPEISIIHHOTO 3B’ 513Ky MK CepeIHIMU 3HAYCHHAMHU 1HICKCY npostidepanii myXIMHHIX
KJITUH aJICHOKapIHOMH IIUTyHKa KUIITKOBOTO TUITY Ta HU3BKHUM piBHEM ekcrpecii pS3 y HuX.

BucHoBkm. [{ani cBig4yaTh po 3HAYHO OUIBIIY aKTUBHICTH MpONid)epaTUBHUX Ta AINONTOTHYHHX IMPOLECIB Y PAKOBHX KIITHHAX
a/ICHOKAPIIMHOMH IIITYHKA KUIIKOBOTO THITY HMOPIBHSHO 3 KIITHHAMH CTPOMH Ili€l IMyXJIMHU. |HBa3WBHY aJeHOKapIIMHOMY IUTyHKa
KHIIKOBOTO THITY BiJpi3Hs€ BIBIYil OUTBIIHMI MOKAa3HUK PIBHSA eKcrpecii pS3 MOpIBHAHO 3 aHAJOTTYHHM MOKAa3HUKOM HEIHBa3HMBHOT
kapuuHoMH. OKpiM TOTO, OTPUMAH JIaHi, IO CB1T4aTh PO aCOLIAIiI0 NpoIipepaTHBHUX MPOLECIB Y MyXJIMHHUX KIITHHAX 1 KIIITHHAX
CTPOMH aJICHOKapIIMHOMH LITYHKa KMIIIKOBOTO THILY, @ TAKOX IPO acOLiallio nposiepaTuBHUX MPOIECIB i HAKOMUYSHHS MyTaHTHOTO
Oinka pS3 B MyXJIMHHHUX KITITHHAX a€HOKapIIMHOMH [IUTYHKA KHIIKOBOTO THITY.

Kniouogi cnosa: nosoymeopenns wiiynka, aoeHokapyunoma, nporigepayis, onkocynpecopnuti npomein p53, kacnasza-3.
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CpaBHHUTe/JbHAsI HMMYHOTHCTOXHMUYECKAsl XapaKkTepucTHKA dKkenpeccun Ki-67, pS3, kacnaspl-3

B HEMHBa3UBHOW M MHBA3UBHOM a/IeHOKAPIMHOME KeJIyIKAa KHIIEYHOI0 THIIa

B. A. Tymancxuii, T. A. Xpucmenko

Lesan paGoThl — CpaBHUTH YPOBHH dKcIipeccun MapkepoB Ki-67, pS3, kacmasbl-3 B OIMyXONEBBIX KIETKAX U KJIETKaX CTPOMBI HEHH-

Ba3MBHOM ¥ MHBAa3WBHOM AZICHOKAPIMHOMBI KEJTYJIKa KUIICYHOI'0 TUIIA, 4 TAKXKE U3YUYUTh KOPPEIANNOHHBIE CBA3U MEXKAY YPOBHAMU
OKCIIPECCHUU NaHHBIX MapKEPOB.
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Marepuanbl u MeToabI. [IpoBeIeHO MAaTOrNCTONOTHYECKOE M UMMYHOTHCTOXMMHUUYECKOE UCCIIEI0BAaHUE ONEPAIIMOHHOIO MaTepuana
10 6onpHbIx HemHBa3uBHOH (pTis, pT1) ageHOKapIUHOMOMH JKeIyaKa KUIIEYHOTo THIA, a Takxke 10 6onbHbIX nHBa3uBHOH (pT2, pT3,
pT4) aneHokapIMHOMOI >KeTyKa KUIIETHOTO THIIA.

Pe3yabTarhl. YCTaHOBICHO, YTO aJ€HOKAPIMHOMA JKETy/IKa KHUIIEYHOTO TUIIAa XapaKTepH3yeTcs CPEeHUM HHIEKCOM Hponudepa-
UM, HU3KAM YPOBHEM SKCIIPECCHHU P53, HU3KHM yPOBHEM IKCIIPECCHUH Kaclas3bl-3 B PAKOBBIX KJICTKAX, a TAKKe HU3KHM HHJIIEKCOM
nponudepanuy U KpaliHe HU3KHM YPOBHEM KCHPECCUH Kacmasbl-3 B KJIEeTKax cTpombl. [Ipu 3ToM A7t OIyXOJIeBbIX KIETOK HHBA3HB-
HOM a/IeHOKapIMHOMBI JKeTyAKa KHIIEYHOTO THIIA XapakTepeH B 2 pa3za Oosiee BHICOKMH YPOBEHb IKCIIPECCHU P53, 4eM Uil OIyXo-
JIEBBIX KJIETOK HEMHBA3MBHON aI€HOKAPIIMHOMBI XKely/ka KumedHoro tumna. Kpome Toro, BBISIBIEHA NpsiMas KOPPEISIIHOHHAS CBS3b
MEXKIy CPEAHUMH 3HAYEHUSIMU MHJEKCA MPONU(epavi OMyXoNeBbIX KIETOK U HU3KUMU 3HaYeHHAMH MHJAEKCa Mponudepain Kie-
TOK CTPOMBI aJIeHOKapPLIMHOMBI JKeJIy[lKa KUIIEYHOrO TUIA, a TAaKXkKe MpsMas KOPPEILIMOHHAs CBA3b MEXy CPEAHUMM 3HaYCHUSMU
HHJIEKCA MPOTH(Epaiii OMyXOJIEeBEIX KJICTOK aJ[CHOKAPIMHOMBI JKeIy[jKa KHUIIEYHOTO TUIA W HU3KHM YPOBHEM JKcIpeccHu pS53
B HUX.

BriBoasl. [TonmyueHHbIE TaHHBIE CBUJIETEILCTBYIOT O 3HAYUMO OOJIBIIEH aKTHBHOCTH NPOTN(EPaTHBHBIX M alTONTOTHYECKUX ITPOLIECCOB
B OILyXOJIEBBIX KJIETKaX aJC¢HOKapPLIUHOMBI JKeJIyIKa KUIICYHOTO THIIA B CPABHEHUU C KJIIETKAMU CTPOMBI JAaHHOM oIlyXouu. MIHBa3uBHYy10
aJICHOKaPILTHOMY JKeJIy/JKa KHIIEYHOIo THIa OTIMYAeT B 2 pa3a OOJbLINI [TOKa3aTellb YPOBHS KCIPECCHH pS3 B CPaBHEHUH C aHAJIO-
THYHBIM TIOKa3aTelleM HEeHMHBAa3UBHOM KapIMHOMBI. Kpome Toro, moaydeHs! JaHHbIe, CBHACTEILCTBYIOMNE 00 acCOLHAIy Ipoude-
PaTHBHBIX MPOIECCOB B PAKOBBIX KIETKAX M KIETKAX CTPOMBI aICHOKAPIIMHOMBI JKEeTy[Ka KUIIETHOTO TUIIA, a TAakkKe 00 acCOLHUaIin
nposepaTUBHBIX TPOLIECCOB U HAKOIICHHMSI MyTaHTHOTO OeJika pS3 B OIyXOJICBBIX KIICTKAX a/ICHOKAPLIMTHOMBI JKEJTy/IKa KHIIIEYHOTO THIIA.

Knrouesvle cnosa: nosoobpasosanus scenyoxa, adeHokapyunoma, npoaugepayus, onKkocynpeccophulii npomeun p53, kacnasa-3.
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According to L. A. Torre etal. (2015), 951.600 new cases
of gastric cancer (GC) and 723.100 deaths from this
disease were registered throughout the world in 2012 [1]. GC
rates are generally about twice as high in men as in women and
vary widely across countries, traditionally incidence rates are
the highest in Eastern Asia, Central and Eastern Europe, and
South America[1]. According to the National Cancer Registry
of Ukraine, 10291 new cases of GC and 7766 deaths from
GC were registered in 2013 [2]; and also 8350 new cases of
GC and 6414 deaths from this disease were registered in 2014
[3]. At the same time GC takes the 4" place in the ranking of
cancer incidence in men and the 8" place in the ranking of
cancer incidence in women. Moreover, GC takes the 2™ place
in the ranking of cancer related death in men and the 3" place
in the ranking of cancer related death in women [2,3]. These
data demonstrate the significant aggressiveness of GC and
the imperfection of the methods of diagnosis and treatment
of this disease used today.

It is known that the key event in the development of cancer
is non-lethal damage of one or more genes, which control the
processes of the DNA repair, apoptosis, cell proliferation and
differentiation [4]. The increase of the proliferative activity,
which is determined by increasing expression of nuclear
Ki-67, the decrease of the apoptosis level and the caspase
3 expression level, which is associated with the accumula-
tion of the mutant p53 protein, are developing as a result of
these mutations. Such changes have been identified in breast
cancer [5], in hepatocellular and cholangiocellular liver
carcinoma [6] and also in endometrial adenocarcinoma [7].

Literature data about the features of immunohistochemical
expression of Ki-67, p53 and caspase 3 in GC are contra-
dictory. According to N. M. Fonores et al. [8] the indices of
cell proliferation and apoptosis progressively increase with
increasing the depth of the intestinal-type gastric adenocar-
cinoma invasion. L. Xiao et al. [9] indicated that the intesti-
nal-type gastric adenocarcinoma is characterized by the higher
expression level of caspase 3 and p53 (in comparison with
the diffuse-type gastric adenocarcinoma), but the correlation

between the expression levels of Ki-67, p53, caspase 3 and
the depth of the tumor invasion was not identified.

Aim — to compare the expression levels of Ki-67, p53,
caspase 3 in the tumor cells and the stromal cells of invasive
and non-invasive intestinal-type gastric adenocarcinoma,
and also to explore the correlations between the expression
levels of these markers.

Materials and methods

Pathohistological and immunohistochemical study of
non-invasive (pTis, pT1) intestinal-type gastric adenocar-
cinoma (10 patients, the age of the patients ranged from 45
to 83 years) and invasive (pT2, pT3, pT4) intestinal-type
gastric adenocarcinoma (10 patients, the age of the patients
ranged from 58 to 72 years) was performed.

The microstructure of the cancer was evaluated in the
paraffin sections, which were stained by hematoxylin and
eosin. IHC study was performed according to the standard
procedures [10] using 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 visualization system DAKO EnVision+ with
diaminobenzidine (“DAKO”, Denmark). The results of
the study were evaluated using the Axioplan 2 microscope
(“Carl Zeiss”, Germany), microsections were photographed
by digital camera “Canon EOS 1000D” (Japan) with an
increasing of x200 in 5 fields of view.

Nuclear expression of Ki-67 and p53 by the tumor cells
and the stromal cells were studied in the digital images
using Photoshop CC (2014). Proliferation index (PI) of the
tumor cells and the stromal cells of the intestinal-type gastric
adenocarcinoma (as percentage of cells with nuclear Ki-67
expression in the standardized field of view of a microscope
[12]) was determined and, based on the data of M. Uhlén
(2015), was graduated as a low (if less than 25 % of immu-
nopositive cells was determined), as a middle (if the presence
of 25-75 % immunopositive cells was determined) and as a
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high (if the field of view of more than 75 % immunopositive
cells was determined) [14]. Expression level of p53 was
determined and graduated in the same way [14].

The expression of caspase 3 by the tumor cells and the
stromal cells of the intestinal-type gastric adenocarcinoma
was determined by the digital morphometry method [15].
In this way, the expression level of caspase 3 was expressed
in the conventional units of the optical density (CUOD) and
was graduated on 4 levels: lack of expression —0-20 CUOD,
the low expression level of caspase 3 — 21-50 CUOD, the
moderate — 51-100 CUOD and the high expression level of
caspase 3 — more than 100 CUOD.

Statistical processing of the results was performed on a
personal computer using program “Statistica® for Windows
6.0” (StatSoft Inc., License Ne AXXR712D833214FANS).
The median (Me), and also the lower and the upper quartiles
(Q,; Q,) were calculated. Comparison was performed using
Wilcoxon t-test and Mann-Whitney U-test (the difference
was considered as statistically significant when p<0.05). The
study of correlations between the studied parameters was
performed using Spearman’s rank correlation test.

Results and discussion

Immunohistochemical studies results showed that nuclear
expression of Ki-67 was determined in the tumor cells and
the stromal cells of intestinal-type gastric adenocarcinoma,
nuclear expression of p53 was determined in the tumor cells
only and nuclear-cytoplasmic expression of caspase 3 was de-
termined in the tumor cells and the stromal cells of this tumor.

The median of the PI of the tumor cells of non-invasive
intestinal-type gastric adenocarcinoma was 44.46 % (36.96;
80.28) and for invasive intestinal-type gastric adenocarcinoma
the figure was 37.80 % (28.64; 69.22). The difference between
these figures was not statistically significant (p>0.05). Accord-
ing to H. Amrani et al. (2014), the proliferative activity of the
tumor cells of gastric cancer (estimated by Ki-67) corresponds
to the average level (M = 46.4 %) [11], that agrees with our
data. The median of the PI of the stromal cells of non-invasive
intestinal-type gastric adenocarcinoma was 3.68 % (2.94;
8.94) and for invasive intestinal-type gastric adenocarcinoma
the figure was 4.35 % (3.72; 6.84). The difference between
these figures was not statistically significant (p>0.05). How-
ever, there was statistically significant difference between the
PI of the tumor cells and the PI of the stromal cells in each of
the study groups (p<0.05). According to all these findings, we
can make a conclusion, that the cancer cells of intestinal-type
gastric adenocarcinoma are characterized by the middle pro-
liferative activity level and the stromal cells of this tumor are
characterized by the low proliferative activity level (Fig. I).

It was found, that the tumor cells of intestinal-type gastric
adenocarcinoma are characterized by the low expression
level of p53: the median of p53 expression by the tumor
cells of non-invasive intestinal-type gastric adenocarci-
noma was 12.64 % (11.40; 15.40) and for invasive intes-
tinal-type gastric adenocarcinoma the figure was 24.99 %
(6.56; 77.44). The difference between the expression levels
of p53 in the study groups was statistically significant
(p<0.05) (Fig. 2).

50
40
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10
0

Non-invasive intestinal-type Invasive intestinal-type gastric
gastric adenocarcinoma adenocarcinoma

@ PI (%) of the tumor cells 44.46 37.8

O PI (%) of the stromal cells 3.68 4.35

Fig. 1. The proliferation index of the tumor cells and the stromal
cells of intestinal-type gastric adenocarcinoma (p<0.05).
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Non-invasive intestinal-type Invasive intestinal-type gastric
gastric adenocarcinoma adenocarcinoma

@ Expression level of p53 (%) 12.64 24.99

Fig. 2. The expression level of p53 in the tumor cells of intesti-
nal-type gastric adenocarcinoma (p<0.05).

It is known, that in 60 % of highly differentiated gastric
cancer, including intestinal-type gastric adenocarcinoma,
TP53-mutations are identified [12,14]. TP53-gene encodes
the synthesis of p53, which is detected by the correspond-
ing immunohistochemical reaction [13]. Literature data
concerning the expression level of p53 in gastric cancer
with the different parameters of the invasion depth are
contradictory. H. Zheng et al. (2006) [16], and Y. Joo et al.
(2006) [12] found that there is a direct correlation between
the p53 expression level and the depth of invasion of gastric
cancer. At the same time, L. Xiao et al. (2013) did not found
any correlation between the p53 expression level and the
depth of invasion of gastric cancer [9]. Our data indicate that
the expression level of p53 by the tumor cells of invasive
intestinal-type gastric adenocarcinoma is two times higher
than the expression level of this marker by the tumor cells
of non-invasive intestinal-type gastric adenocarcinoma.

It was found that the cancer cells of intestinal-type gastric
adenocarcinoma are characterized by the low level of apop-
tosis: the median of caspase 3 expression by the tumor cells
of non-invasive intestinal-type gastric adenocarcinoma was
69.35 CUOD (52.15; 95.42), and for invasive intestinal-type
gastric adenocarcinoma the figure was 63.11 CUOD (45.94;
86.16). The difference between these figures was not statisti-
cally significant (p>0.05). Moreover, our studies have shown
that the stromal cells of intestinal-type gastric adenocarci-
noma are characterized by the very low level of apoptosis:
the median of caspase 3 expression by the stromal cells of
non-invasive intestinal-type gastric adenocarcinoma was
23.54 CUOD (22.22;25.76), and for invasive intestinal-type
gastric adenocarcinoma the figure was 23.44 CUOD (22.84;
26.72). Thus, it was shown that the level of apoptosis of the
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cancer cells in intestinal-type gastric adenocarcinoma is
significantly higher than the level of apoptosis of the stromal
cells in this tumor (p<0.05) (Fig. 3).

100

50

Non-invasive
intestinal-type gastric

Invasive intestinal-type
gastric adenocarcinoma

[ Expression level of caspase 3

in the tumor cells (CUOD) 69.35

63.11

[ Expression level of caspase 3

in the stromal cells (CUOD) 23.54

23.44

Fig. 3. The expression level of caspase 3 in the tumor cells and the
stromal cells of intestinal-type gastric adenocarcinoma (p<0.05).

According to the literature data, the expression level of
caspase 3 in normal gastric mucosa is significantly higher
than in gastric cancer [9]. Our findings are agreeing with
the results of L. Xiao et al. (2013), according to which, the
low level or the lack of caspase 3 expression in the tumor
cells in most cases of gastric cancer were revealed [9]. Our
findings are also agreeing with the results of molecular-ge-
netic studies of J. Kania et al. [17], according to which, the
mRNA and protein expression of caspase 3 was detected only
in normal gastric mucosa. In gastric cancer, only the expres-
sion of procaspase 3 was observed, while the expression of
active caspase 3 was completely undetectable. In the gastric
mucosa, surrounding gastric cancer, no gene and protein
expression for caspase 3 was detected. The authors have
made a conclusion that the lack of expression of the active
form of caspase 3 associated with the increasing activity of
survivin, whose main function is the down-regulation of
apoptosis [17].

Correlation analysis showed a strong direct correlation
between PI of the tumor cells and PI of the stromal cells
in intestinal-type gastric adenocarcinoma: the Spearman’s
coefficient for the tumor cells and the stromal cells of non-in-
vasive intestinal-type gastric adenocarcinoma was 0.87, for
invasive intestinal-type gastric adenocarcinoma the figure
was 0.83. These data indicate the close association between
proliferative processes in the cancer cells and in the stromal
cells of intestinal-type gastric adenocarcinoma. We could not
find any original research on the issue of correlation between
Ki-67,p53, caspase 3 expression levels in the tumor cells and
the stromal cells of intestinal-type gastric adenocarcinoma.
As a rule, researchers tend to focus their attention on the
issue of correlation between the expression levels of these
markers in the cancer cells only.

A direct weak correlation between Ki-67 and p53 expres-
sion levels in the tumor cells of non-invasive intestinal-type
gastric adenocarcinoma and a direct medium correlation be-
tween the same expression levels for invasive intestinal-type
gastric adenocarcinoma were revealed. The Spearman’s
coefficient for the tumor cells of non-invasive intestinal-type
gastric adenocarcinoma was 0.31 and the figure for invasive

intestinal-type gastric adenocarcinoma was 0.49. Y. Joo et
al. (20006) [12] reported, that there is a direct correlation
between Ki-67 and p53 expression levels in the tumor cells
of gastric cancer.

Moreover, a direct strong correlation between Ki-67 and
caspase 3 expression levels in the tumor cells and the stromal
cells of intestinal-type gastric adenocarcinoma was deter-
mined. The Spearman’s coefficient for the Ki-67 and caspase
3 expression levels in the tumor cells of non-invasive and
invasive intestinal-type gastric adenocarcinoma was 0.98. An
inverse correlation between Ki-67 and caspase 3 expression
levels in the stromal cells of non-invasive intestinal-type
gastric adenocarcinoma was also found: the Spearman’s
coefficient was -0.38. Any correlation between Ki-67 and
caspase 3 expression levels in the stromal cells of invasive
intestinal-type gastric adenocarcinoma was not revealed.
According to our findings, increased proliferative activity in
gastric cancer is associated with increased level of apoptosis.
These findings are agreeing with the literature data [8,9].

A direct weak correlation between p53 and caspase 3
expression levels in the tumor cells of non-invasive intesti-
nal-type gastric adenocarcinoma, and also a direct medium
correlation between the same expression levels for invasive
intestinal-type gastric adenocarcinoma were revealed. The
Spearman’s coefficient for p5S3 and caspase 3 expression
levels in the tumor cells of non-invasive intestinal-type
gastric adenocarcinoma was 0.35 and the figure for inva-
sive intestinal-type gastric adenocarcinoma was 0.56. Our
findings are agreeing with the literature data [9] and indicate
the relationship between the accumulation of p53 in the
tumor cells and the activation of apoptosis level of these
cells, that measured by the nuclear-cytoplasmic expression
of caspase 3.

Conclusions

1. The tumor cells of non-invasive and invasive intes-
tinal type gastric adenocarcinoma are characterized by
the medium proliferation index, the low p53 expression
level and the low caspase 3 expression level, while the
stromal cells of this tumor are characterized by the low
proliferation index and the extremely low caspase 3 ex-
pression level (p<0.05).

2. The direct correlations between the medium prolifer-
ation index and the low p53 expression level, between the
medium proliferation index and the low caspase 3 expression
level, and also between the low levels of p53 and caspase
3 expression in the tumor cells are characteristic of intesti-
nal-type gastric adenocarcinoma.

3. The direct strong correlation between the medium pro-
liferation index of the tumor cells and the low proliferation
index of the stromal cells of intestinal-type gastric adenocar-
cinoma indicates a close association between the prolifera-
tive processes in the tumor cells and in the stromal cells of
this carcinoma (the Spearman’s coefficient for non-invasive
carcinoma was 0.87, and for invasive carcinoma it was 0.83).

4. The tumor cells of invasive intestinal-type gastric ade-
nocarcinoma differs by the two times higher accumulation
of p53 in comparison with the tumor cells of non-invasive
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intestinal-type gastric adenocarcinoma (p<0.05) [the medi-
ans of p53 expression level were 24.99 % (6.56; 77.44) and
12.64 % (11.40, 15.40), respectively]. Besides, the tumor
cells of non-invasive and invasive intestinal-type gastric
adenocarcinoma are characterized by the low level of apop-
tosis, which is defined by the caspase 3 expression level [the
medians of caspase 3 expression were 63.11 CUOD (45.94;
86.16) and 69.35 CUOD (52.15; 95.42), respectively].

5. The tumor cells of invasive intestinal-type gastric ad-
enocarcinoma are characterized by the stronger association
between the proliferation index and the accumulation of p53,
compared with the tumor cells of non-invasive carcinoma
[in the tumor cells of non-invasive carcinoma a direct weak
correlation was revealed (the Spearman’s coefficient =0.31)

and in the tumor cells of invasive carcinoma a direct me-
dium correlation was revealed (the Spearman’s correlation
coefficient = 0.49)].

6. The tumor cells of invasive intestinal-type gastric ad-
enocarcinoma are characterized by the stronger association
between the level of p53 accumulation and the caspase 3
expression level, compared with the tumor cells of non-inva-
sive carcinoma [in the tumor cells of non-invasive carcinoma
a direct weak correlation was revealed (the Spearman’s coef-
ficient = 0.35) and in the tumor cells of invasive carcinoma
a direct medium correlation (the Spearman’s correlation
coefficient = 0.56) was revealed].

Conflicts of interest: authors have no conflict of interest
to declare.

References

1. Torre, L. A., Bray, F., Siegel, R. L., Ferlay, J., Lortet-Tieulent,
J., & Jemal, A. (2015) Global Cancer Statistics, 2012. CA4:
A Cancer Journal for Clinicians, 65, 87-108. doi: 10.3322/
caac.21262.

2. Fedorenko, Z. P., Hulak, L. O., Mykhailovych, Yu. Y., Horokh,
Ye. L., Ryzhov, A. U., Sumkina, O. V., & Kutsenko, L. B.
(2015) Zakhvoriuvanist ta smertnist vid zloiakisnykh no-
voutvoren. Stan onkolohichnoi dopomohy naselenniu. Rak v
Ukraini, 2013-2014: biuleten natsionalnoho kantser-reiestru
Ukrainy, 16. [in Ukrainian].

3. Fedorenko, Z. P., Hulak, L. O., Mykhailovych, Yu. Y., Horokh,
Ye. L., Ryzhov, A. U., Sumkina, O. V., & Kutsenko, L. B.
(2016). Zakhvoriuvanist ta smertnist vid zloiakisnykh no-
voutvoren. Stan onkolohichnoi dopomohy naselenniu. Rak v
Ukraini, 2014-2015: biuleten natsionalnoho kantser-reiestru
Ukrainy, 17. [in Ukrainian].

4. Kumar, V., Abbas, A., K., Fausto, N., Aster, D. K. (2014)
Osnovy patologii zabolevaniy po Robbinsu i Kotranu [Rob-
bins and Cotran Pathologic Basis of Disease]. Moscow:
Logosphera [in Russian].

5. Tang, P, & Tse, G. M. (2016) Immunohistochemical Surro-
gates for Molecular Classification of Breast Carcinoma: A
2015 Update. Archives of Pathology & Laboratory Medicine,
140(8), 806—14. doi: 10.5858/arpa.2015-0133-RA.

6. Tumanskii, V. A., & Zubko, M. D. (2015) E’kspressiya
markerov progressirovaniya opukholi v gepato- i holangio-
cellyulyarnom rake pecheni raznoj velichiny [ The expression
of tumor progression markers in hepatocellular and cholan-
giocellular liver carcinomas of different sizes]. Current issues
in pharmacy and medicine: science and practice, 2(18),
93-97. [in Ukrainian]. doi: http://dx.doi.org/10.14739/2409-
2932.2015.2.46615.

7. Tumanskiy, V. O., Baudarbekova, M. M., & Chepets, O. V.
(2014) Osoblyvosti protsesiv proliferatsii ta apoptozu v ne-
invazyvnii adenokartsynomi endometriiu ta adenokartsynomi
z invaziieiu v miometrii [Specifi ¢ features of proliferation
and apoptosis in non-invasive adenocarcinoma of endome-
trium and adenocarcinoma with invasion into myometrium].
Pathologia, 1(30), 63—67. [in Ukrainian]. doi: http://dx.doi.
org/10.14739/2310-1237.2014.1.25957.

8. Forones, N. M., Carvalho, A. S., Giannotti-Filho, O., Lou-
rengo, L. G., & Oshima, C. (2005) Cell proliferation and
apoptosis in gastric cancer and intestinal metaplasia. Arquivos
de Gastroenterologia, 42(1), 30-34. doi: 10.1590/S0004-
28032005000100008.

9. Xiao, L. J., Zhao, S., Zhao, E. H., Zheng, X., Gou, W. F,,
Takano, Y., & Zheng, H. C. (2013) Clinicopathological and
prognostic significance of Ki-67, caspase-3 and p53 expres-
sion in gastric carcinomas. Oncology Letters, 6(5), 1277-84.

10. Dabbs, D. J. (2010) Diagnostic Immunohistochemistry. New
York: Ch. Livingstone.

11. Amrani, H. J., Marchoudi, N., Sadaoui, 1., Mahfoud, W.,
Elgnaoui, N., Haddad, F., et al. (2014) Ki-67 expression in
gastric cancer and correlation with clinico-pathological char-
acteristics. International Journal of Scientific and Research
Publications, 4(6), 254-58.

12. Joo,Y.E., Chung, I.J., Park, Y. K., Koh, Y. S., Lee, J. H., Park,
C. H., etal. (2006) Expression of Cyclooxygenase-2, p53 and
Ki-67 in Gastric Cancer. Journal of Korean Medical Science,
21(5), 871-76. doi: 10.3346/jkms.2006.21.5.871.

13. Petrov, S. V., & Rajkhlin, N. T. (2012) Rukovodstvo po
immunogisokhimicheskoj diagnostike opukholej cheloveka
[Guidance on immunohistochemical diagnosis of human
tumors]. Kazan': Title [in Russian].

14. Uhlén, M., Fagerberg, L., Hallstrom, B. M., Lindskog, C.,
Oksvold, P., Mardinoglu, A., et al. (2015) The Human Protein
Atlas. Retrived from http://www.proteinatlas.org.

15. Tumanskyi, V. O., Yevsieiev, A. V., Kovalenko, I. S., & Zub-
ko, M. D. (patentee) (2015) Patent 99314 Ukraina, MPK
2015.01 GO1N 21/00 GO6K 9/00 Sposib fototsyfrovoi morfo-
metrii imunohistokhimichnykh preparativ [Patent of Ukraine
99314, IPC 2015.01 GOIN 21/00 GO6K 9/00 The technique
of digital morphometry of immunohistochemical slides].
Biuleten, 10 [in Ukrainian].

16. Zheng, H., Tsuneyama, K., Cheng, C., Takahashi, H.,
Cui, Z., Murai, Y., et al. (2006) An Immunohistochemical
Study of P53 and Ki-67 in Gastrointestinal Adenoma and
Adenocarcinoma using Tissue Microarray. Anticancer Re-
search, 3B(26), 2353-60.

17. Kania, J., Konturek, S. J., Marlicz, K., Hahn, E. G., & Kon-
turek, P. C. (2003) Expression of survivin and caspase-3 in gas-
tric cancer. Digestive Diseases and Sciences, 48(2), 266—71.

Information about authors:

Tumanskiy V. A., MD, PhD, DSci, Professor, Head of the Department of Pathological Anatomy and Forensic Medicine,
Zaporizhzhia State Medical University, Director of the Institute of Clinical Human Pathology, E-mail: tumanskiy@zsmu.zp.ua.
Khrystenko T. A., Postgraduate Student, Department of Pathological Anatomy and Forensic Medicine, Zaporizhzhia State Medical

University, E-mail: HristenkoTA@i.ua.

74

ISSN 2306-8027 ITarosnoris, 2016, Ne 2 (37)



Comparative immunohistochemical characteristic of expression levels of Ki-67, p53, caspase 3 in non-invasive and invasive...

Bioomocmi npo aemopis:

Tymancekuii B. O., 1-p Men. Hayk, npodecop, 3aB. Kad. NaToIoriqHoi aHaToMii Ta CyI0BOT MEUIIMHY, 3aI0Pi3bKHil ep>KaBHUH
MEIUYHUH YHIBEPCUTET, TUPEKTOP [HCTUTYTY KITIHIYHOI MATONOTI IFOMUHH, 3aCTy)KEHHUI /isTd HAyKH Ta TEXHIKH YKpaiHu,
E-mail: tumanskiy@zsmu.zp.ua.

Xpucrenxo T. O., acnipaHT KadeapH IaToIOr9HOT aHATOMIT Ta Cy10BOT MEANIIMHHY, 3aropi3bKUil AepKaBHUN MeTUIHUI
yHiBepcuteT, E-mail: HristenkoTA@i.ua.

Ceedenus 06 asmopax:

Tymanckuii B. A., 1-p Mea. Hayk, mpodeccop, 3aB. Kad. IaTOJIOrNIECKOW aHATOMUH U Cy1eOHOH MEANIIMHBI, 3aITOPOKCKHI
TOCyAapCTBEHHbIN MEIUIIMHCKUN YHUBEPCUTET, TUPEeKTOp MHCTUTYTa KIMHUYECKOM MAaTOJI0IMH YeJIOBEKa, 3aCITy >KEHHBIN JeaTeNb
HayKU 1 TeXHUKU YKpaussl, E-mail: tumanskiy@zsmu.zp.ua.

Xpucrenko T. A., acnupaHT Kad. maronornyeckoil aHaTOMHUH M CyeOHON MeUIINHBI, 3alI0POXKCKHUH TOCYJapCTBEHHBIH
MeIUIMHCKUH yHuBepcuteT, E-mail: HristenkoTA@i.ua.

Hapniitnuia B penaxuio 21.07.2016 p.

ISSN 2306-8027 Ilarosnoris, 2016, Ne 2 (37) 75



