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Breast cancer provides a typical example of an inflammation-linked malignant dis-
ease. The inflammatory components present in the tumor microenvironment contribute
to the further progression of the disease. The present study was conducted to evaluate
the correlation between levels of proinflammation cytokines tumor necrosis factor a,
interleukin 1B, interleukin 6, C-reactive protein and tumor recurrence in breast cancer
patients. Seventy two breast cancer patients with histologically proven diagnosis and
15 healthy donors were enrolled into study. Thirty one patients with progression of the
disease and 41 patients with clinical stabilization (conditional remission) were included
to “progression” and “remission” groups respectively. This division of breast cancer
patients was made during the 3 years study. The levels of proinflammation cytokines —
tumor necrosis factor q, interleukin 14, interleukin 6 and C-reactive protein were re-
vealed. This cytokines in bone marrow and peripheral blood act as a specific microen-
vironment and was found that the elevated levels of this cytokines were strongly associ-
ated with progression of breast cancer. The data showed that most prominent predic-
tive markers of tumor recurrence are high levels of indicated cytokines in combination
with other markers (C-reactive protein; disseminated tumor cells in bone marrow). De-
termination of the high levels of tumor necrosis factor, interleukin 1B, interleukin 6 in
bone marrow and peripheral blood of breast cancer patients are important to establish
the features of bone marrow microenvironment for prediction of metastasis and correc-
tion antitumor therapy.

Keywords: breast cancer, proinflammatory cytokines, bone marrow, peripheral
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INTRODUCTION

Inflammatory pathways have garnered considerable interest as an important me-
diator of the molecular mechanisms leading to carcinogenesis. The link between inflam-
mation and cancers was noticed near 150 years ago by Virchow [1]. Breast cancer
provides a typical example of an inflammation-linked malignant disease. It is known that
the development of cancers from inflammation might be a process driven by inflamma-
tory cells and variety of mediators such as cytokines and chemokines which altogether
form the part of tumor microenvironment [15]. Breast tumors are enriched with inflam-
matory constituents, including cells that are polarized to the tumor-promoting pheno-
type, and soluble factors. The results of many studies indicate that many of the inflam-
matory components present in the tumor microenvironment actively support breast can-
cer development and progression [19]. The ‘inflammation—cancer’ connection is not
restricted to increased risk for a subset of tumors. An inflammatory component is pre-
sent in the microenvironment of most neoplastic tissues, including those not causally
related to an obvious inflammatory process. Key features of cancer-related inflamma-
tion include the infiltration of leukocytes, prominently tumor-associated macrophages;
the presence mediators of inflammation: cytokines (tumor necrosis factor, interleukin
1 and interleukin 6), and chemokines (CCL2 and CXCL8) and the occurrence of tissue
remodeling and angiogenesis [3]. A large body of evidence suggests that high levels of
tumor-associated macrophages are correlated with poor prognosis in breast carcinoma.
Many studies have shown a positive relationship between high levels of tumor-associa-
ted macrophages and lymph node metastases in breast carcinoma, and suggested that
the density of tumor-associated macrophages is associated with clinical aggressiveness
[4, 12]. The tumor-promoting activities of tumor-associated macrophages may be the
result of their ability to express numerous tumor-promoting characteristics, such as
growth factors for breast tumor cells, angiogenic mediators, extracellular matrix degra-
ding enzymes and inflammatory cytokines [2]. Cytokines, including interleukins, tumor
necrosis factor, different growth factors, and differentiation factors (colony-stimulating
factors), are secreted or membrane-bound molecules that play a regulatory role in
growth, differentiation, and activation of immune cells. Cytokine signaling could contri-
bute to the progression of tumors in two aspects: the stimulation of cell growth and dif-
ferentiation and the inhibition of apoptosis of altered cells at the inflammatory site [5, 14].

Tumor necrosis factor, interleukin 13 and interleukin 6 are cytokines of systemic
action which has been shown to be associated with tumor progression and metastasis.
This suggests that investigation of the levels of tumor necrosis factor, interleukin 1 and
interleukin 6 in bone marrow and peripheral blood of breast cancer patients might be
additional predictive factors of tumor recurrence and further correction antitumor thera-
py with the inclusion of anti-inflammatory drugs.

MATERIALS AND METHODS

Patients. The population under study comprised of 72 breast cancer patients Rivne
Region Oncology Hospital (Rivne, Ukraine) and 15 healthy donors. Majority of the pa-
tients was in the age group of 40-59 years; healthy donors — 33—62 years. Breast cancer
patients were divided in two groups: 1) with progression of disease (31 patients), and
2) with clinical stabilization (conditional remission) (41 patients) according to the definition
of the WHO Expert Committee of the terms “progression” of cancer and “remission”. This
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division of breast cancer patients was made during 3 years study. 29 breast cancer
patients with metastatic bone lesions constituted a risk group were received two variant
of treatment: variant A (radiotherapy, bisphosphonates, non-steroidal anti-inflammatory
drugs and antibiotics) — 15 patients and variant B (radiotherapy and bisphosphonates) —
14 patients. All breast cancer patients before treatment were randomized by the TNM
classification, age, histological structure of the tumor, steroid hormone receptor status,
and level of HER-2/neu expression in tumor cells. In this study, BC patients consisted of
only Il (45 patients) and Ill (27 patients) stages. They were informed about the survey
and provided consent to the use of the material for research purposes. The study was
carried out with approval of the Ethics Committee of the R.E. Kavetsky Institute of Ex-
perimental Pathology, Oncology and Radiobiology, NAS of Ukraine.

Various parameters that were evaluated include detailed clinico-pathological pro-
file, proinflammation cytokines levels (tumor necrosis factor, interleukin 13 and interleu-
kin 6). The level of C-reactive protein and erythrocyte sedimentation rate in peripheral
blood of these breast cancer patients was investigated before and after therapy.

Blood and bone marrow samples. The bone marrow aspirates (3—4 ml) was car-
ried out from sternum with an incision in the skin in the sampling area to avoid con-
tamination by the epithelial cells. Blood samples (5—-9 ml) were obtained by venipunc-
ture. Samples of bone marrow and peripheral blood from breast cancer patients were
obtained before treatment.

Venous blood and aspirates of bone marrow were collected for plasma preparation
into test tubes with EDTA (Sente-Lab, Ukraine). The plasma samples were centrifuged
(10 min, 8000 rpm, +4 °C) (Microspin, Eppendorf, USA) to quantitatively remove resi-
dual platelets as possible source of different cytokines and stored frozen at -20 °C.

Erythrocyte sedimentation rate evaluation. Erythrocyte sedimentation rate was
evaluated by using standard method. The pipettes with blood to stand in vertical posi-
tion and precisely after 1 hour and 2 hours should read the lower value of the plasma
column was registered. The result should be written in the form: Erythrocyte sedimenta-
tion rate = mm of plasma column after 1 hour/mm of plasma column after 2 hours of
investigation.

Bioassay tests. Detection levels of tumor necrosis factor and it’s biological activity
in experimental samples (plasma of bone marrow and of peripheral blood) of breast
cancer patients were determined by means of sensitive bioassay tests using of L929a
cell line [11]. The results of experiments were obtained by the crystal violet assay and
recorded by using microplate reader (Labsystems Multiskan PLUS, Finland) at a wave-
length of 540 nm.

L929a cells were cultured in the RPMI-1640 medium (PAA, Austria) with 10 % new-
born calf serum (Sigma, USA) at 37 °C and 5 % of CO,. The cells were seeded in 96-
well plate in concentration 1,5x10* per well and cultivated for 24 hours at 37 °C and 5 %
of CO,. After that, experimental samples and standard of tumor necrosis factor (Recom-
binant Human tumor necrosis factor-alpha (Chemicon International, USA)) were added.
After incubation for 24 hours at 37 °C in 5 % CO,, the viable cells were quantified by the
crystal violet assay.

Crystal violet test. Assessment of the proliferative activity of the cells after 48
hours incubation with test samples was performed using colorimetric crystal violet test
(Sigma, USA) [25].
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ELISA assay. The levels of interleukin 1B and interleukin 6 were determined by the
receptor-based Quantikine ELISA Kit (Demeditec, Germany and eBioscience, Austria,
respectively), according to the manufacturers instruction. The absorbance at 450 nm
was detected by the microplate reader (Labsystems Multiskan Plus, Finland). Concen-
trations were calculated from the constructed of standard curve. The level of C-reactive
protein was evaluated by using hsC-reactive protein ELISA (Biomerica, USA).

Statistics. The regression analysis was used to study possible correlation among
different parameters (Statistica 7.0).

RESULTS AND DISCUSSION

Nowadays, the data about tumor markers that reliably predict prognosis indepen-
dently or together with another marker (presence of disseminated tumor cells in bone
marrow) are not sufficient. In this respect, most promising is to determine the levels of
certain cytokines associated with tumor progression that may serve as factors of dis-
ease recurrence. The levels of proinflammatory cytokines in bone marrow and peri-
pheral blood of breast cancer patients might be more prominent markers which play key
roles in different stages of tumor growth and are associated with progression of disease.

Tumor necrosis factor is a bidirectional cytokine which has been found to have pro-
cancerous and antitumor effects [26, 24]. In our study it was established that tumor
necrosis factor is an active modulator of metastatic potential tumor cells: the action of
tumor necrosis factor toward tumor cell was accompanied by a possibility of metastasis
depending on cellular type, concentration of that cytokine and duration of tumor necro-
sis factor action. Additionally, in vivo entering of tumor necrosis factor created conditions
to stimulation of metastasis process in early stages: it increases adhesive properties of
endothelial cells and impairs the endothelial layer of blood capillaries [8, 9]. An expres-
sion of tumor necrosis factor is minimal in normal mammary epithelial cells and is simul-
taneously acquired by the cells during malignant transformation. Besides, tumor necro-
sis factor induces epithelial-mesenchymal transition in the tumor cells which facilitating
metastasis process via a loss of epithelial cells their cell polarity and cell-cell adhesion,
and gaining migratory and invasive properties. Activation of these features forms a high-
ly metastatic phenotype and makes it at the most closer to stem cells with high level of
drug resistance.

It is well known that in normal blood of healthy donors tumor necrosis factor is mis-
sing or does not exceed the level of 10-12 pg/ml. Bioactive tumor necrosis factor in
samples of bone marrow and peripheral blood from healthy donors is not detected. Our
study has shown that the level of tumor necrosis factor in bone marrow and peripheral
blood was increased in all breast cancer patients regardless of clinical status and was
higher than 50 pg/ml (Tabl.1). The tumor necrosis factor level in bone marrow is higher
than 100 pg/ml or 150 pg/ml in patients of progression group was revealed in 66.7 and
45.8 % cases, respectively, and only in 36.6 and 22.9 % patients of the remission group.
Similarly, the same ratio was found during the analysis of tumor necrosis factor levels in
peripheral blood of these breast cancer patients (Table 1). These data indicate the
strong correlation between increased levels of tumor necrosis factor in bone marrow
and peripheral blood of breast cancer patients and tumor progression. It should be
noted that the average level of this cytokine in bone marrow and peripheral blood of
breast cancer patients of remission group, usually did not exceed 100 pg/ml.
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Table 1.

The level of tumor necrosis factor in bone marrow and peripheral blood of
breast cancer patients
Tabnuys 1. PiBeHb hakTOopa HEKPO3y MYyXINH Y KICTKOBOMY MO3Ky Ta nepudepuyHin KpoBi
XBOPUX Ha paK MOJIOYHOI 3ar03u

average level % cases % cases
(pg/ml)* (>100 pg/ml) (>150 pg/ml)*

Progression bone marrow 198.7+25.3** 66.7 45.8

(n=31) peripheral blood |  138.6+19.7** 42.1 36.8

Remission bone marrow 97.7+8.8** 36.6 22.9

(n=41) peripheral blood 81.9+4.9** 8.7 8.7
Healthy donors bone marrow 0 0 0
(n=15) peripheral blood 0 0 0

Comments: * — data published in [16]; **~ p < 0.01 Cox regression analysis.
Mpumitku: *— gadi onybnikosaHi [16]; ** — p < 0,01 perpecinHuin aHani3 3a Kokcom.

The levels of tumor necrosis factor were different in breast cancer patients with and
without presence of disseminated tumor cells in bone marrow (with distant metastasis).
Thus, the level of tumor necrosis factor in bone marrow of breast cancer patients with
disseminated tumor cells in bone marrow (progression group) was 360.0+34.2 pg/ml
and without disseminated tumor cells in bone marrow it was 225.0+23.7 pg/ml [17]. The
level of tumor necrosis factor in bone marrow and peripheral blood from Il to Il stages
of the disease in patients of progression group increased (p < 0.01) [16].

Interestingly, the proinflammatory cytokines play an important role in potentiating
the inflammatory cascade, and they are significantly elevated in metastatic breast can-
cer patients. Blood plasma triggers an adhesive phenotypic switch of breast cancer
cells and interleukin 6 and tumor necrosis factor induce the adhesive recruitment of the
breast cancer cells [6].

This demonstrates an importance of determining the level of this cytokine in the
peripheral blood and bone marrow breast cancer patients as an additional prognostic
marker of the breast cancer recurrence in a combination with the detection dissemi-
nated tumor cells in bone marrow.

The role of two other inflammatory cytokines, interleukin 6 and interleukin 1, was
also studied in breast carcinoma. Initial analysis regarding interleukin 1B indicated that
its level was significantly higher in an invasive carcinoma than in ductal carcinoma in
situ or the benign lesions, implying that elevated levels of interleukin 1f directly corre-
lated with more advanced disease [2]. The recent studies [22] suggest that elevated
levels of interleukin 6 may contribute to disease progression.

Interleukin 1B is a pleiotropic cytokine with a wide range of functions that include in-
duction of other growth factors and the regulation of receptor expression. Interleukin 1 in-
cludes two different proteins — interleukin 1o and interleukin 1, which play a major role in
acute and chronic inflammation, both at local and systemic level. Interleukin 1 is produced
by monocytes and macrophages, endothelial and T cells, as well as fibroblasts [18].

In our study, the analysis of interleukin 1B in the bone marrow and peripheral blood
of breast cancer patients has shown that this factor was not detected in peripheral blood
of healthy donors. The level of this factor in bone marrow of patients of the progression

ISSN 1996-4536 (print) « ISSN 2311-0783 (on-line) e BionoriyHi Ctyaii / Studia Biologica e 2014 e Tom 8/Ne2 ¢ C. 17-28



22 N. I. Semesiuk, A. V. Zhylchuk, N. O. Bezdenezhnykh et al.

group was almost 2.5 times higher compared with that in the patients of the remission
group (Table 2). However, a significant difference between the levels of this factor in
peripheral blood of breast cancer patients of progression group and of remission group
was not found. Interestingly, this cytokine was not detected in bone marrow and peri-
pheral blood of some breast cancer patients regardless of the clinical status of the dis-
ease. However, number of these breast cancer patients with stabilization of tumor pro-
cess was higher (Table 2). Thus, the number of breast cancer patients with absent inter-
leukin 1B in bone marrow was 18 % (progression group) and 31 % (remission group).
Similar situation was observed at determination of cytokine in peripheral blood. This
may indicate the importance of measuring individual level of interleukin 18 in each case,
and always in combination with other humoral factors (tumor necrosis factor, interleu-
kin 6) which are linked to the performance of certain biological functions and thus, de-
termine specific microenvironment for tumor cells. Moreover, interleukin 1 together
with tumor necrosis factor has certain characteristics: promote interaction between leu-
kocytes and the endothelium of blood vessels inducing cytokine production. Elevated
content of interleukin 1B correlated with relapse in breast cancer patients and is associ-
ated with tumor invasiveness and more aggressive phenotype of tumor cells [13].

Table 2. The level of interleukin 13 in bone marrow and peripheral blood of breast can-
cer patients

Tabnuus 2 .PiBeHb iHTepnenkiHy 1B y KicTkoBOoMy MO3Ky Ta nepudepuyHiin KpoBi XBOpUX
Ha pak MOJIOYHOI 3ano3u

average level, pg/ml

Progression (n=31) bqne marrow 3.27+0.85* 18
peripheral blood 0.66+0.11 571

Remission (n=41) bone marrow 1.34+0.31* 31
peripheral blood 1.1+£0.21 75

Healthy donors (n=15) |  peripheral blood 0 -

Comment: *—p <0.05.

Mpumitka: *—p <0,05.

Interleukin 6 is a proinflammatory cytokine with a wide range of functions including
the regulation of immune responses, inflammation, and hematopoiesis. It has been
shown that interleukin 6 is associated with tumor progression and metastasis, including
inhibition of apoptosis of tumor cells and stimulation of angiogenesis, as well as an ad-
hesion of the disseminated tumor cells. This cytokine is considered as a potential prog-
nostic factor in cancer [22].

We have found that level of interleukin 6 in peripheral blood of healthy donors was
1.02+0.26 pg/ml. This value correlates well with data presented in other publications —
2.03 pg/ml [10] and 3.3 pg/ml [7]. Besides, our investigation has shown that mean level
of interleukin 6 in peripheral blood of breast cancer patients in the progression group
was 1.2 times higher compared with that in patients of the remission group (Table 3).
The level of this cytokine was significantly increased in peripheral blood of all breast
cancer patients (7.11 times in patients with a progression of the disease and 5,85 times
in patients with the stabilization of process) compared to that in healthy donors. In bone
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marrow of these patients, regardless of the clinical course of the disease, an increasing
level of interleukin 6 was observed compared with the control one. However, significant
differences between the levels of interleukin 6 in bone marrow of breast cancer patients
of different groups have not been identified. An increased serum level of interleukin 6
has been demonstrated in breast cancer patients compared to healthy donors which
correlates with advanced breast tumor grade and increased number of metastatic sites
[20]. Recent studies have shown that interleukin 6 is a factor of regulation and modula-
tion of tumor-mediated bone destruction. It is known that metastasis to the bone occurs
in various types of cancer including breast cancer, prostate, lung or kidney cancer,
melanoma or neuroblastoma. Thus, the development of metastases in bone of breast
cancer patients occurs in 60-75 % of patients with the metastatic cancer. The integrity
of the bone is broken when tumor cells metastasis which leading to the creation of
pathological conditions. The one of important features of this process is to enhance in-
terleukin 6 expression by tumor cells, activation of bone stromal cells and infiltration by
monocytes and macrophages. All these events lead to an increased activity of osteo-
clasts that facilitates tumor cell invasion and metastasis development [23]. Recently,
interleukin 6 has been observed as a prognostic factor for prostate cancer and breast
cancer. The level of interleukin 6 in blood serum is significantly increased in many pa-
tients with prostate cancer compared with that in patients with benign disease. Similarly
increased level was observed in the case of distant metastases in breast cancer patient
and prostate cancer compared with that in patients without metastases. Elevated levels
of interleukin 6 were associated with a decrease in survival of patients with metastatic
prostate and breast cancer. Moreover, interleukin 6 promotes breast cancer cell growth
and epithelial-mesenchymal transition in breast cancer cells [21].

Table 3.  The level of interleukin 6 in bone marrow and peripheral blood of breast cancer
patients

Tabnuys 3. PiBeHb iHTepnenkiHy 6 y KicTkoBoMy MO3Ky Ta nepucepuUyHin KpoBi XBOpUX Ha
pakKk MONMOYHOI 3ano3u

average level, pg/ml

Progression (n=31) bone marrow 3.91+1.11
9 peripheral blood 7.26+0.74

. _ bone marrow 3.61+1.03
Remission (n=41) peripheral blood 5.97+0.51
Healthy donors (n=15) peripheral blood 1.02+0.26

Of great interest is the fact that two cytokines (interleukin 6 and interleukin 1) and
tumor necrosis factor are interrelated and may form a network of factors that may affect
tumor cell progression in a cooperative manner.

Other factors such as C-reactive protein levels and erythrocyte sedimentation rate in
peripheral blood of breast cancer patients in effectiveness of therapy have been estab-
lished. High levels of circulating C-reactive protein has been recently linked to poor clinical
outcome in various malignancies. An increased erythrocyte sedimentation rate was found
in pathological conditions, including neoplastic processes. Based on these facts, erythro-
cyte sedimentation rate and C-reactive protein levels in peripheral blood of breast cancer
patients were estimated before and after treatment with two courses of therapy (variant A
and variant B) (Fig. 1). C-reactive protein level was found to be more prominent risk factor
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associated with bone metastasis in breast cancer patients (Fig. 1, B). Its level was de-
creased after variant A of treatment with non-steroidal anti-inflammatory drugs. The same
decrease of erythrocyte sedimentation rate was observed in variant A of therapy com-
pared with variant B (Fig.1, A). These data indicate an importance of correction antitumor
therapy according to measured C-reactive protein levels and enhanced levels of certain
cytokines (tumor necrosis factor) in a combination with detection disseminated tumor cells
in bone marrow. A complex of these factors might be useful to form groups of breast can-
cer patients with an increased risk of relapse.

A
354

M VariantA [l Variant B
304
25

20 4

ERS, mm/h

154

104

1 2 3 4
First course of therapy Second course of therapy

20 W VariantA W Variant B

C-reactive protein, mg/L

1 2 3 4
First course of therapy Second course of therapy

Fig. 1. Erythrocyte sedimentation rate (A) and C-reactive protein level (B) in peripheral blood of breast can-
cer patients before (1 and 3) and after (2 and 4) treatment at two course of therapy (variant A and
variant B)

Puc. 1. WWenakicte ocigaHHa eputpoumnTiB (A) i piBeHb C-peaktBHOro 6inka (B) B nepudepuyHii Kposi

XBOPUX Ha pak MoroyHoi 3ano3u go (1 i 3) i nicna (2 i 4) nikyBaHHA NpoTAroM ABOX KypciB Tepanii
(BapiaHT A i BapiaHT B)
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CONCLUSION

The identification of cytokine status peripheral blood and bone marrow of breast
cancer patients, especially of the levels of proinflammatory cytokines such as, tumor
necrosis factor, interleukin 13 and interleukin 6, may be considered as a complex of
prognostic markers of tumor recurrence (distant metastases) that will be base for the
subsequent correction of treatment regimen in individual patient.

We certify that there is no conflict of interest with any financial organization regarding
the material discussed in the manuscript. We also certify that this study involving human
subjects was performed in accordance with the Helsinky Declaration of 1975, revised in
2000, and it has been approved by the relevant institutional Ethical Committee.
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BMCOKUW PIBEHb NMPO3AMAJIbHUX LIUTOKIHIB ®AKTOPA HEKPO3Y NYXJTUH
ATNb®A, IHTEPNEMKIHY 18 TA IHTEPNEMAKIHY 6 Y KICTKOBOMY MO3KY

TA NEPUGEPUYHIA KPOBI XBOPUX HA PAK MOJTOYHOI 3ANIO3U

AK MPOrHOCTUYHUN ®AKTOP PELIMAUBY 3AXBOPIOBAHHS

H. I. Cemecrok', A. B. Xunbuyr?, H. O. Be3deHexHux',

0. O. Jluxoea', A. Jl. BopoHuoea', B. €. XXunbuyk>®, F0. U. Kydpsieeub'

HAH YkpaiHu, syn. Bacunbkiecbka, 45, Kuie 03022, YkpaiHa

e-mail: kudryavets@mail.ru

2 PigHeHcbKul obnacHuli oHkonoeidHul ducrniaHcep, syn. O.Onecs, 12-6, PisHe 33010, YkpaiHa

3 Jlbsiscbkuli HayioHanbHUl MeduyHUl yHieepcumem imeHi JaHuna [anuuybko2o
syn. lNekapcekKa, 69, Jlbeie 79010, YkpaiHa

Pak MONo4HOI 3ano3u € TMNOBUM NPUKIIag0oM 3/105IKICHOrO 3aXBOPKOBAHHS, NOB’sI-
3aHOrO0 i3 3ananeHHsIM, KOMMOHEHTU SIKOFO B MYyXJIMHHOMY MIKPOOTOYEHHI CNpUsATb
He nulie BMXMBAHOCTI Ta nponidepauii NyXNUHHUX KNiTUH, ane  nporpecyBaHHIo
3axBOpOBaHHA. MeTol Uboro gocnigXeHHs Oyno OUiHUTU Kopensuito MK piBHAMM
npo3sanasnbH1X LUTOKIHIB (bakTop HEKPO3y NyXJIMH anbda, iHTepnenkiH 1p Ta iHtep-
NewiKiH 6) y KiCTKOBOMY MO3KY i nepudepunyHin KpoBi, piBHem C-peakTMBHOro binka
(y nepndepunyHin KpoBi) Ta BUHUKHEHHSAM PeLManBY 3aXBOPIOBAHHS Y XBOPUX Ha pak
MOMOYHOI 3ano3u. Y gocnigxeHHs 0ynu BkItodeHi 15 3mopoBMx 4OHOPIB | 72 XBOpi Ha
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pak MOJIOYHOI 3an03u, aki bynu nogineHi Ha 2 rpynu (rpyna nporpecii — 41 naujieHTka,
rpyna pewmicii — 31 nauieHTka). Takuii nogin 0y 3pobneHnin 3a pesynstataMmm 3-pivHnx
pocnigxeHb. BcTaHOBNEHO, WO NiABULEHWI piBEHb Npo3anasibHMX LUTOKIHIB Y KiCT-
KOBOMY MO3KYy Ta nepudepunyHii KpoBi XBOPUX HA pak MOMOYHOI 3ario3u TiCHO NoB’'si-
3aHWI i3 NporpecyBaHHsIM npouecy. 3'9COBaHO, WO HanbinbL NepcnekTUMBHUMN NpPo-
FTHOCTUYHUMMU MapKepamMu BUHUKHEHHS peuuauBy € BUCOKI PiBHI AaHUX LMTOKIHIB
Yy KOMMJIEKCI 3 iHWNM paKkTOPOM NPOrHO3y (AUCEMiIHOBAHI MYyXJTMHHI KITITUHWU B KiCTKO-
BOMY MO3KY). BuaHaueHHs piBHSA dpakTopa HeKpo3y NyxnvMH anbda, iHTepnerkiny 15
Ta iHTeprenkiHy 6 y KICTKOBOMY MO3KY i nepngepuyHin KpoBi XBOPUX Ha pak MOSTOYHOI
3aro3un € BaXSIMBMM MOKa3HUKOM MPOrHO3y BUHUKHEHHA MeTacTasiB Ta Kopekuii npo-
TUNYXIWHHOT Tepanii.

Knroyoei crnoega: pak MOMOYHOI 3ano3u, npo3anaribHi LMTOKIHW, KiICTKOBUIA MO3OK,
nepudepuyHa KpoB, ANCEMIHOBaHI MYXMANHHI KITITUHN.

BbICOKWUA YPOBEHb NMPOBOCMNANUTESbHbIX LUTOKUHOB

®AKTOPA HEKPO3A OMYXONU ANlb®A, UHTEPNIEMKUHA 1B

W UHTEPNIEMKUHA 6 B KOCTHOM MO3IE U NEPUPEPUYECKON KPOBU
BOJIbHbIX PAKOM MOJIOYHOW XXENE3bl KAK MPOrHOCTUYECKUE
®AKTOPbI PELUMANBA 3ABOJNIEBAHUA

H. N. Cemecrok', A. B. XXunbuyk®, H. A. Be3deHexHbIx',
A. A. Jluxoea', A. Jl. BopoHuoea', B. E. XXunbuyk®3, 0. U. Kydpsieey'
" MIHcmumym akcnepumeHmarbHOU amosoauu, OHKonoauu u paduobuonoauu

um. PE. Kaseukozo HAH YkpauHsbi, yn. Bacunbkosckasi, 45, Kuee 03022, YkpauHa
e-mail: kudryavets@mail.ru

2 PoeeHckuli obnacmHol oHkonoauyeckuli ducnaHcep, yn. O.Onecs, 12-6, PogHo 33010, YkpauHa

3 Jlbeosckuli HayuoHanbHbIl MeduyuHckul yHusepcumem umeHu JaHuuna anuyko2o
yn. lMNekapckas, 69, flbeos 79010, YkpauHa

Pak Mono4Hon xenesbl ABNS€TCA TUMUYHBIM NPUMEPOM 311I0KaYeCTBEHHOIO HO-
BOOOpa3oBaHus, CBA3aHHOIO C BOCManeHneM, KOMMNOHEHTbl KOTOPOro cnocobCTByoT
He TONbKO BbIXMBAEMOCTU U Nponudepanmm onyxonesBblX KIMETOK B UX MUKPOOKPY-
XEHUW, HO N JanbHelweMy nporpeccupoBaHnto 3aboneBanus. Llenbio gaHHoro mc-
cnefoBaHus ObINO OLEHUTb KOPPEnsLM0 MeXAy YPOBHSMU NPOBOCNANUTENbHbIX
LUMTOKMHOB ((bakTop Hekpo3a onyxonu anbda, MHTEpNenkuH 1B n HTepnemnkunH 6),
C-peaktnBHOro 6enka n BO3HUMKHOBEHMEM peunanBa 3abonesaHusi y 00MbHbIX pa-
KOM MOJTOYHON Xenesbl. B nccnegosaHne Obiny BkAoYeHbl 15 300poBbIX JOHOPOB
N 72 OONbHbLIX PaKkOM MOJSIOYHOW Xene3bl, KOTopble OblNM pasgeneHsl Ha 2 rpynnbl
(rpynna nporpeccun — 41 naumneHTKa, rpynna pemuccum — 31 nauneHTka). Takoe pas-
OeneHne ObINO coenaHo Ha OCHOBaHUM pe3ynbTaToB 3-NeTHUX UCCIeAOoBaHUN.
YCTaHOBMEHO, YTO MOBbILLEHHbIV YPOBEHb NPOBOCHANMUTENbHbLIX LUTOKUMHOB B KOCT-
HOM MO3re u nepudepmnyecKko KpoBU GONbHBIX PakOM MOJIOYHOW Kenesbl TECHO
CBsI3aH C NporpeccmpoBaHuemM npotecca. [NokasaHo, 4To Hanbonee NePCNeKTUBHbLIM
NPOrHOCTUYECKMM MapKepoM peLnanBa BMSeTCHA BbICOKUIN YPOBEHb JaHHbIX LUTOKMN-
HOB B KOMMSeEKce ¢ ApYyrMm pakTopoM HEraTMBHOIO NPOrHo3a (QUCCEMUHUPOBAHHbIE
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onyxoneBble KMNeTkM B KOCTHOM mo3are). OnpefeneHme LMTOKMHOBOrO npodumns,
B YaCTHOCTU YPOBHSA dhakTopa Hekpo3a onyxornen anbda, nHtepnenknHa 13 n nHtep-
nenkuHa 6 B KOCTHOM MO3re u nepudepmnyeckon KpoBn GOMbHLIX PakoOM MOJIOYHOW
Xenesbl ABNAETCHA BaXXHbIM 3TarnoM B YCTaHOBIIEHUN OCODEHHOCTEN MUKPOOKPYXKe-
HUSA B KOCTHOM MO3re AN NPOrHO3MpoOBaHWS BO3HMKHOBEHWSI METAcTa30B M BHecCe-
HUSA Ha OCHOBAHWUM 3TOTO KOPPEKTUB B TAKTUKY NPOTUBOOMYXOSIEBOW TEpanumn.

Knrodeenbie crioga: pak MOMOYHOM Kenesbl, MNpOBOCHANUTENbHbIE LUTOKUHBI,

KOCTHbIM MO3r, nepudepnyeckas KpoBb, ANCCEMUHUPOBAH-
Hbl€ OMyXOreBble KINETKM.
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