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Liver cancer is a highly lethal tumor. Interaction between can-
cerous, stromal, immune cells and extracellular matrix proteins
form immune suppressive tumor microenvironment. Local mi-
croenvironment and systemic immunosuppression allow tumor
to escape immune surveillance [1].

Balance of pro- and anti-inflammatory cytokines, different
expression of cytokines’ receptors on responder cells and the ac-
tivation state of surrounding cells not only regulate anti-tumoral
response, but may have influence on transformations and malig-
nancy of cells in the pathogenesis [2].

Several studies reported that an increased level of IL-10 char-
acterizes different types of cancer. The positive correlation be-
tween serum IL-10 levels and tumor progression indicates a key
role of IL-10 in the suppression of anti-tumor immune response
and establishment of tumor environment. Its pro-tumorigenic ef-
fects depend on upregulation of Bcl-2 and downregulation of
apoptosis [3].

TGF-p has a dual role in cell proliferation and cell death. Ini-
tially, it acts as a tumor suppressor, since it induces apoptosis
and inhibits the growth of cells, but at later stages of tumor pro-
gression, it is tumor promoter - stimulates angiogenesis, induces
T regulatory cells development, inhibits anti-tumor immune
response and affects differentiation of epithelial and endothe-
lial cells. It also reduces the amount of antigen presentation by
dendritic cells [4]. TGF-P can promote self- renewal of cancer
stem cells, or induces their differentiation. Increased levels of
TGF-B have been shown to contribute to metastatic spread of
tumor cells, via the epithelial/mesenchymal transition.

Pro-inflammatory cytokine, such as IL-17, also has dual ef-
fects on tumor immune surveillance (either promotes tumor
growth via stimulating angiogenesis or inhibits tumor growth
via stimulating cytotoxic T-cell response) [5]. IL-17 pro-tumor-
igenic role depends on its effect on fibroblasts and endothelial
cells in the tumor microenvironment. IL-17 stimulates vascular
endothelial cell migration, cord formation of vascular endothe-
lial cells and regulates the production of a variety of pro-angio-
genic factors. IL-17 induces vascular endothelial growth factor
(VEGF), IL-18, IL-6, PGE2, enhances ICAM-1 expression in fi-
broblasts and stimulates IL-8 production. All of these molecules
are key factors in angiogenesis and tumor invasion. On the other
hand, IL-17 stimulation can induce IL-12 production from mac-
rophages [6]. Both IL-6 and IL-12 have been associated with
tumor-specific cytotoxic T lymphocytes (CTL) induction.

IFN-y is an important factor in the induction of CTL differ-
entiation. IFN-g shows, cytotoxic and proapoptotic (By induc-
ing of specific genes) effects [7], it upregulates MHC expression
on tumor cells, inhibits angiogenesis (inhibition of tumor-de-
rived angiogenesis is well-accepted mechanism to limit tumor
growth), antagonizes suppression by tumor-derived TGF-3 [8].
However, in contrast of these effects, the prolonged presence
of IFN-y promotes changes in tumor phenotype by survival of
more aggressive clones of malignant cells, epigenomic or tran-
scriptogenomic changes caused by IFN-y in tumor cells favor
escape from immune surveillance [9,10].

Surgery has always been considered as a gold standard for
treatment of liver cancer, in recent years, patients with liver
cancer are often managed by non-surgical locoregional treat-
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ment approaches, for example, radiofrequency thermal ablation
(RFA). It represents minimally invasive treatment option and
demonstrates good survival rate over the others with surgical
resection when the tumor size is <3 cm [11-14]. RFA results in
a higher rate of tumor necrosis (tumor size, number and sites
are of importance). Additionally, many studies report that RFA
provides adjuvant/’danger” signals to the immune cells, as a
consequence stimulates CD4+ T helpers and causes a drastically
increase of antigen-specific CD8+ T cells within the tumor mi-
croenvironment and tumor-draining lymph node [15-17].

We aimed to study changes in serum cytokines levels due to
local disturbance of tumor microenvironment after radiofre-
quency thermal ablation procedure compare to liver resection in
patients with primary and metastatic liver cancer.

Material and methods. We conducted a single center pro-
spective pilot study at Tbilisi State Medical University hospital
in accordance with the Declaration of Helsinki from 2014 to
2017. The study was approved by the Ethic Committee of the
Thilisi State Medical University and informed consent obtained
from each recruited patient, with primary or secondary liver can-
cer. The primary endpoint of study was to assess the immuno-
modulatory changes in cytokines (IL-10, IFN-y, IL-17, TGF-)
following RFA or liver resection in the liver cancer patients.

A total of 17 patients with primary (HCC and Cholangio-
carcinoma) and secondary (metastasis from colorectal cancer)
liver cancer were enrolled in this prospective study. Out of 17
patients, 7 were referred to RFA procedure and another 10
underwent surgical liver resection using non-RF based devic-
es. All decisions regarding procedures were tabled by MDT
(Multidisciplinary Team). 3 patients underwent anatomic
segmental hepatectomy and non-anatomical resection was
done in 7 patients. All liver resections were accomplished
by using non-RF based liver resection devices. Healthy age-
matched 14 volunteers without history of cancer, recent acute
or chronic infectious disease, or autoimmune disease, were
used as controls for the comparison.

The inclusion criteria for the RFA patients selection were as
follows: a) extensive liver disease or medical co-morbidities as-
sociated with tumor vascular invasion and thromboses, b) fewer
than three nodules without extrahepatic metastasis, c) largest
tumor size of 3-4 cm in diameter, d) visualization of the nodule
during the planning of RFA by ultrasonography (US). The ex-
clusion criteria included treatment by chemotherapy or TACE,
RFA or LR within previous one month.

Radiofrequency thermal ablation (RFA). An image guided
RFA was performed by senior interventional radiologist at our
centre. The tumor was localized and RF antenna introduced into
the target tissue under US guidance. RF processing increases
temperature into the target tissue up to 102°C leading to the ir-
reversible damage by coagulative necrosis. Abdominal contrast
computer tomography (CT) was performed to document com-
pleteness of the procedure. A peripheral blood samples were ob-
tained one month before and after the procedure.

Liver resection (LR). Surgical resection, anatomic segmental
hepatectomy and non-anatomical liver resection was carried out
under the general anesthesia using an upper middle incision, us-
ing non-RF based liver resection devices.
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Blood samples were collected from each patient before and
after 1 and 3 months of treatment. The following serum cy-
tokines: IL-10, IL-17, INF-y, TGF-p were assayed by ELISA
(ebiosciences, USA).

None of the patient had received chemotherapy or any other
treatment a month before or 3 months after the LR and RFA
procedure.

All data were entered into a Microsoft Excel™ database and
analyzed using Graph Pad Prizm software. The Student’s t-test
was used to compare data between RFA and surgical resection
group. Furthermore, both study groups were compared with
healthy control subjects. P values less than 0.05 were considered
as statistically significant.

Results and discussion. A total of 17 patients with liver can-
cer were included in the study. Patients” demographic character-
istics of each group has been listed and compared in Table 1. The
mean age of patients in RFA and LR group was 55.1+11.2 years
and 58.6+8.1 years respectively (p>0.05). There were 3 women
(43%) and 4 men (57%) in the RFA cohort whilst, 5 women
(50%) and 5 (50%) men in the LR group. Along with that, we
didn’t observe any significant differences between groups re-
garding number of tumors, primary or secondary, tumor size,
tumor stage, HBsAg, Anti-HCV positive.

The present study showed increased level of IL-10 in patients
who underwent RFA procedure compare to healthy age-matched
volunteers without history of cancer (p<0.05). 1 month after
RFA procedure serum level of IL-10 declined (P<0.01) and was
comparable with control. 3 months after RFA procedure serum
level of IL-10 continued to reduce (p=0.03). In the patients be-
fore liver resection serum level of IL-10 was comparable with
indices in healthy volunteers. 1 month after liver resection (LR)
serum level of IL-10 increased (p<0.01) and continued to en-
hance at the point of 3 months after LR (P=0.006) (Fig. 1).
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Fig 1. Serum IL-10 levels in patients with liver cancer before
and after 1 and 3 months of RFA and liver resection
LR group - diagnosis vs. after 1 month — P<(0.01; Diagnosis
vs. after 3 months- P=0.006, RFA group- diagnosis vs. after 1
month- P< 0.01; After 1 month vs. after 3 months- P=0.03
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Fig 3. Serum INFYy levels in patients with liver cancer before
and after 1 and 3 months of RFA and Liver resection
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Serum levels of IL-17 were higher in patients, compare to
control group and did not change 1 and 3 months after RFA and
LR (p>0.05) (Fig. 2).

Serum levels of IFN-y, were higher in RFA group compare to
LR group. 1 and 3 months after treatment it showed decline ap-
proximately to control level (P>0.05) (Fig. 3).

Pre-procedural serum level of TGF-f was high, compare to
healthy age-matched volunteers. It decreased 1 month after RFA
and LR. Noteworthy, in our study at the point of 3 months af-
ter RFA procedure it continued to decrease, while at this point
TGF-B remained the same in LR group (P>0.05) (Fig. 4).

Cytokines are the main mediators for the growth, invasion and
metastasis of cancer. They are produced by cancer cells as well as
immune and stromal cells in the affected area and are responsible
for further uncontrolled proliferation of malignant cells, remodeling
of tumor microenvironment, triggering of intrinsic inflammation,
recruiting cells, angiogenesis and cancer cells spread [18].

Clinicopathological factors: higher AFP, tumor size, metas-
tases, lower grade of differentiation are important predictors of
the outcome of disease [19]. It is shown, that pre-treatment se-
rum level of cytokines also widely varies in patients with liver
cancer and highly determines the prognosis of diseases. Higher
pre-therapy serum level of IL-17 and lower IL-10 level predict-
ed poor prognosis (early recurrence of tumor) after surgery in
patients with HCC. Other cytokines: IL-23, IL-8, IL-1b, IL-6,
IL-1a and TNF-a were not associated with recurrence time of
disease [20]. It was supposed, that IL-17 and IL-10 along with
other factors form cancerogenic environment responsible for tu-
mor recurrence.

As is consistent with the literature, our study showed that com-
pared with the baseline serum cytokine levels (IFN-y and TGF-f3)
there were no significant changes in serum levels of these markers
one month after curative treatments (RFA and resection) [21].
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Fig 2. Serum IL-17 levels in patients with liver cancer before
and after 1 and 3 months of RFA and liver resection
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Fig. 4. Serum TGFEJ; levels in patients with liver cancer before
and after 1 and 3 months of RFA and Liver resection
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We showed that serum level of IFN-y in patients had tendency to
increase compared to healthy donors as it was observed by A. M.
Attallah et al. [22] and in contrary by L. Ji et al. [23]. L. Ji reported
that changes of IFN-y under the influence of the RFA treatment was
depended on the AFP level of patients with liver cancer: in patients
with reduced AFP levels Thl cytokines increased, whereas Th2
cytokines decreased after 1 month of treatment. However, in few
patients with increased AFP level after RFA treatment IL-2, TNF-a,
IFN-y serum levels significantly declined and IL-4, IL-6 and IL-10
serum levels markedly enhanced (p<0.05).

Our study showed an enhanced level of TGF-B in patients
with liver cancer in comparison with healthy donors, which in-
significantly decreased by both treatment options. It continued to
reduce at the point of 3 months after RFA therapy and remained
unchanged in the LR group. The newest studies explained the
dual role of TGF- in liver cancer development [24]. This cyto-
kine performs cytostatic and apoptotic function and is considered
as tumor suppressor at early stages of tumor development. How-
ever, accumulation of suppressor cells: Tregs, MDSC and tumor
cells by themselves produce high amount of TGF-f, which inhibits
Th1, TCL, NK at advanced stage and promotes tumor escape from
immune surveillance. TGF-f presents one of the key cytokines as-
sociated with angiogenesis and fibrogenesis. Some studies provided
evidence about TGF-f inhibitors in patients with advanced HCC.
Tendency of continuous reduction of TGF-f after RFA treatment in
our study highlights the beneficial effect of such treatment.

Th-2 cells, B cells, tumor cells and macrophage produce one
of the most important immunosuppressive mediator IL-10 - a
potent inhibitor of pro-inflammatory cytokines (including IL-
1B, TNF-a and IL-6). IL-10, together with TNF-a, autocrinally
stimulates the expression of negative costimulatory molecule
B7-H1(PDL-1) on macrophage surface - impairs CD8" T cell
activity and supports tumor immune escape [25]. Our results
revealed that, radiofrequency ablation and hepatic resection
showed the opposite effects on serum IL-10 level in patients
with liver cancer: RFA procedure significantly decreased se-
rum level of IL-10, inconsistent with LR, which significantly
increased this indicator.

We suppose that important differences in immune responses
evoked after two different treatment approaches can be ex-
plained by the destruction of tumor microenvironment by RFA
and healthy tissue injury during resection.

Local immune responses to surgery lead to systemic proin-
flammatory and immunosuppressive phases: production of a
variety of cytokines leading to a general inflammation: stress,
activation of the hypothalamic-pituitary-adrenal axis, release of
steroids, such as cortisol, facilitates to the healing of injured tis-
sues. Immunosuppressive phase avoids autoreactivity but on the
other hand, it can inhibit antitumor Th1 immune response, pro-
vokes development of postoperative immune suppression and
stimulates tumor cells growth.

Others and our previous studies reported that destruction of
tumor microenvironment by RFA favors the increase of expres-
sion of heat shock proteins and release of a wide spectrum of
tumor antigens from necrotic cells. Natural adjuvants loaded by
antigens are easily uptaken by dendritic cells and effector specif-
ic antitumor CD4+ Thl cells as well as CD8+ T cytotoxic cells
are recruited to the tumor microenvironment [26]. We suppose,
that Thl cytokine milieu can establish antitumor environment
and inhibits production of IL-10 by Th2, TAM and other cells.
These events account for the immunotherapeutic effect of RFA.
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SUMMARY

EFFECTS OF DIFFERENT TREATMENT OPTIONS ON
THE LEVEL OF SERUM CYTOKINES IN PATIENTS
WITH LIVER CANCER

Kikodze N., Iobadze M., Pantsulaia 1., Mizandari M., Jani-
kashvili N., Chikovani T.

Thilisi State Medical University, Georgia

Liver cancer is a highly lethal cancer, in which local tu-
mor microenvironment and systemic immune suppression
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allow tumor to escape immune surveillance. Intervening
in tumor microenvironment by locoregional treatment op-
tions can be beneficial for patients.

We aimed to study changes in serum cytokines levels
due to local disturbance of tumor microenvironment af-
ter radiofrequency thermal ablation procedure compare
to liver resection in patients with primary and metastatic
liver cancer.

A total of 17 patients with primary (HCC and Cholangio-
carcinoma) and secondary (metastatic) liver cancer were
enrolled in this prospective study. Out of 17 patients, 7
were referred to RFA procedure and another 10 underwent
surgical liver resection using non-RF based devices.

Blood samples were collected from each patient before
and after 1 and 3 months of treatment. The following se-
rum cytokines: IL-10, IL-17, INF-y, TGF-B were assayed
by ELISA (ebiosciences, USA).

RFA procedure unlike liver resection decreased serum
level of IL-10 in patients with liver cancer. No significant
changes in the level of the studied cytokines were revealed.

Keywords: proinflammatory, anti-inflammatory cyto-
kines, IL-10, radiofrequency ablation, liver resection, liver
cancer.

PE3IOME

BJIMSIHUE PA3JIMYHBIX METOJOB JIEYEHUSI HA
YPOBEHb CBIBOPOTOYHBIX IIUTOKHHOB VY IIA-
IHUEHTOB C PAKOM [IEYEHU

Kuxonsze H.O., Hodanze M.C., [Tannyaana HU./[x.,
Muzanpapu M.I, Jokanukamsuin H.H., Ynkopanu T.H.

Téunucckuil 20Cy0apcmeeHHblll MEOUYUHCKULL  YHUGepCUmen,
I py3us

Pax neyeHu B GOJIBIINHCTBE CIIy4aeB 3aBEPIIACTCS JIeTallb-
HBIM HCXOIOM. BoszneiicTBHE MECTHOIO MHUKPOOKPYKEHHS
OIyXOJIM HA UMMYHHYIO CUCTEMY IT03BOJISIET OIyXOJIH H30e-
’KaTb UMMYHOJIOTMYECKOTo Haa3opa. CienoBaTesbHO, pa3py-
HIEHUE MUKPOCPEIbl OIIYXO0IH MECTHBIMH METOAaMU JICUCHHUS
MOXET 0Ka3aThCs 3Q(HEKTUBHBIM /ISl TALIUSHTOB.

Llenpro wuccienoBaHus SABWJIOCH H3yUYEHHE HM3MEHCHUM
YPOBHSA LIUTOKUHOB, BBI3BAaHHBIX ACCTPYKLHEH OIYyX0JIEBOH
TKaHU B pe3yibTaTe NPUMEHEHUS COBPEMEHHOI'O MaJlOMHBa-
3UBHOI'O METO/Ia PaJUOYacTOTHON TepMallbHOW alJsIUu |
II0CJI€ PE3EKIUH [IEYCHH, Y NTALMEHTOB C IEPBUYHBIM U METa-
CTAaTUYECKUM PAKOM MEYCHHU.

B npocrnexktuBHOE HCClienOBaHUE BKIOYEHBbl 17 mamu-
€HTOB C IEPBUYHBIM (renaTolesUIoNIsIpHas KapLUUHOMA U
XOJaHIMOKAPLUMHOMA) U BTOPUYHBIM (METacCTaTUYECKHUM)
paKoM medeHu. 7 manueHToB U3 17 moaBepriiuch paguoda-
cToTHOU TepmanbHoi abisauun (PUA), 10 nanuenTam npo-
BEJlCHA PE3CKIUS [ICUCHH.

3a00p KpOBU MPOBOAMIH 10 JICUCHHs U crycTs 1 u 3 me-
csua nocise jgedeHus. Jlid u3MepeHuss KOHLEHTpALUU LIUTO-
kuHoB (IL-10, IL-17, INF-y, TGF-$) B cbIBOPOTKE KPOBH HC-
MOJIb30BAJM METOJ UMMyHO(depMeHTHOTro aHamu3a - ELISA
(Ebiosciences, CIIIA).

PUA, B oiinuMe OT pe3eKLMU MEYCHHU, BbISIBUIIA CHUKCHUE
ypoBHs IL-10 y nanuenToB ¢ pakom nedeHu. CylieCTBEHHBIX
U3MEHEHUH B YPOBHSX OCTaJbHBIX UCCIIEIOBAaHHBIX LIUTOKU-
HOB HE BBIABIICHO.
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CPABHEHME PE3YJIBTATOB BOCCTAHOBJIEHUSI IIOBPEKJIEHUM
AKPOMHAJIBHO-KJIIOUNYHOI'O COWIEHEHUS KPIOYKOBUJIHOM IVIACTUHOMN
U IIYTOBYATOM ®UKCALMEN TIGHTROPE
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IToBpexaeHne aKPOMHAIBHO-KJIIOYUYHOTO COWICHEHUS -
qacras TpaBMa B 00JIACTH IUIeYa, OTHOCAIIASACS K CIIOPTHBHOM
Menuiuee u oproneauu [1,2]. KomuuecTBo Takux MOBpekae-
HHUI 3HAQYUTENBHO YBEJIMYMIIOCH B pe3ysbrare pocra oObema
JIOPOYKHO-TPAHCIIOPTHBIX MPOUCIISCTBUII M BOBJICYCHHOCTH B
JIIOOUTENBCKHUNA CIIOPT. Beiienstorcs 6 creneHei moBpexaeHns
aKPOMHAJILHO-KJIIOYUYHOTO COUWICHEHUS B KIAaCCU(DUKALUK 110
Rockwood [2,3]. OnepatrBHOE jieueHne MOKAa3aHO MPU CTerie-
nsx nospexaenuit 11I-VI no Rockwood. Opnaxo, nedenue 11
crerneHu nospesxaeHus 1mo Rockwood B HayyHOM MUpe HOCHUT
JIMCKYCCHOHHBI XapakTep, TaK KaK OJHH aBTOPbI T'OBOPAT O
HEOOXOIMMOCTH KOHCEPBaTHBHOTO JICYEHUS JJAHHOTO TTOBPEK-
JICHMS, JIpYyrHe CKIIOHSIOTCS K onepaTuBHOMY. IIpu 3TOM BCe
aBTOPBI CXO/ATCS B OJIHOM, YTO ONEPATHBHOE JICUEHHE PEKOMEH-
JlyeTCsl MOJIOZIBIM TTAIIMEHTaM, CHOPTCMEHAM, JIMIaM, 3aHUMalo-
muMest puzndeckuM TpyaoM. OnepaTuBHOE J€UCHHUE MPU CBe-
KUX HOBPEKICHUAX aKPOMHAIBHO-KIFOUUYHOTO COUICHCHUS
MIPUBOJNT K JIy4IIUM pe3yasTaram [3-7].

Jleyenne aKpOMHAIBHO-KIIIOYUYHOTO TTOBPEXKACHUS MOXHO
BBITOJIHATH PA3JIMYHBIMU ONEPATUBHBIMU TeXHUKaMH. OObIYHO
UCIIOJIB3YIOT METOJl C YCTAHOBKOM KPIOYKOBHMIHOH IUIACTHHBI
Wiy aprpockonundeckyio rexuuky TightRope, mpu npumenenun
KOTOPBIX JI0OMBAIOTCS XOPOIINX KIMHUYECKUX PE3YJIbTaTOB.

VYcTaHOBKa KPIOUKOBU/IHOM IIIACTUHBI MOXKET MOBJIEYb 3a CO-
00i1 HEKOTOpbIE MPOOIEMBl, TaKHEe KaK aKpOMHUAIIBHBII O0CTEO-
U3, Murpanus merautodukcaropos, TeHanHUT [8]. TTomumo
3TOTO, MOCJE YCTAaHOBKH ITACTHHBI MAL[MEHTHI YaCTO HCHBITHI-
BalOT 00Jb B 00JACTH CyXOXKWIIMS HAJOCTHOH MBIIIIBI ONEPHU-
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pyeMoro Iuie4a 1 orpaHu4YeHue JABrmKeHus B HeM. C ydeTom co-
BOKYITHOCTHU BBIILIEOTPAXKEHHBIX BO3SMOXHBIX OCJIOKHEHHI IpH
YCTaHOBKE JaHHOI METaJUIOKOHCTPYKIIUHM PEKOMEHIYeTCsl y/a-
JATh KPIOYKOBUIHYIO IUIACTHHY 110 MCTEYEHHH OIPEICICHHOTO
BpeMeHH [9].

B kauecTBe aJIbTEPHATUBBI CYIIECTBYET METOJ apTPOCKOIH-
YECKOH TEXHHKH C HCIHOJb30BAaHHUEM ITYyroBYaToOro (hukcaropa
(TightRope). ¥ nanHoro merosa ecTh MPEUMYIIECTBAa B BHIC
MaJIOTPaBMAaTHYHOCTH U @aHATOMHUYHOCTH NPH BOCCTAHOBJICHUM
HOPMAJILHOT'O TIOJIOXKEHHUS CYCTaBa, YTO HEBO3MOXKHO IPH yCTa-
HOBKE KPIOYKOBHIHOIT macTHHbL. [Ipy HCHOIb30BaHUM JAHHOTO
MeTo/ia HeT HeoOX0AUMOCTH yaaisaTh ¢ukcarop [10].

Llenbro MccaenoBanys SBUIOCH CPaBHEHHE ABYX IPEICTAB-
JCHHBIX METOJOB IIPU JICYCHHH aKPOMHAJILHO-KIFOUHYHOTO
COWICHEHHSI C YCTAHOBKOIT KPIOYKOBHUAHOM IJIACTHHBI U TIPU HO-
Moty myrosuaroit pukcarmu TightRope.

Marepuaa u meroasl. B nepuoz ¢ 2015 no 2019 rr. 60 ma-
LIUEHTaM IPOBEICHO ONEPATUBHOE JICUCHHE CBEXUX MOBPEK-
JIEHUH aKpOMHUaJIbHO-KIItounYHOro cowienenus I11-VI tuna no
Rockwood. CornmacHo ornepaTMBHBIM METOAAM, TAIl[MeHThl pa3-
JICJICHBI Ha JIBE TPYMIIBI MALUEeHTHI epBoit rpynmnsl (n=30) npo-
OIIEpPUPOBAHBI C HCIIOJIL30BAHUEM KPIOYKOBHHON IJIACTHHBI,
Bropoit rpymmsl (n=30) — ¢ npumenenneM texuuku TightRope.
CoOTHOIIEHUE MAIIMEHTOB MO TeHJIEpHOMY NTpu3HaKy - 48 (80%)
MyxuauH 1 12 (20%) sxeHmuH. Bo3pacT nmarueHToB BapbupoBa
B npenenax ot 23 1o 54 net, cpeanuii Bospact - 35.2+8.2 1.

Bce naruenTsl noiyyainy JiedeHne B TeYeHHe 3 Heslelb ¢ MO-
MeHTa TpaBMbl. 30 malueHTaM MnepBoi Ipynibl (pUKCALUS BbI-
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