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Purpose of study: to investigate the indices of the cell cycle and DNA fragmentation of
thyroid cells in rats against the background of infusion of 0.9% NaCl solution,
lactoprotein with sorbitol or HAES-LX 5%. Experimental studies were performed on 90
white male rats weighing 160-180 g. Infusion of 0.9% NaCl solution, lactoprotein with
sorbitol or HAES-LX 5% was performed in the inferior vena cava after its catheterization
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CORRESPONDWG AUTHOR in aseptic conditions through the femoral vein. The infusions were performed once a
e-mail: chekina.o@ukr.net day for the first 7 days. Trunk catheterization and decapitation of animals (after 1, 3, 7,
Tiron O.1. 14, 21, and 30 days) were performed under propofol anesthesia (60 mg/kg i/v). Within

the framework of the agreement on scientific cooperation between the Research Center
of National Pirogov Memorial Medical University, Vinnytsya and the Department of
Histology, Cytology and Embryology of the Odessa National Medical University (from
01/01/2018), DNA content in the nuclei of thyroid cells of rats was determined by flow
DNA cytometry. Cell cycle analysis was performed using the software FloMax (Partec,
Germany) in full digital accordance with the mathematical model, which determined:
GOG1 - the percentage of cells of the phase GOG1 to all cells of the cell cycle (DNA
content = 2c); S - the percentage of the phase of DNA synthesis to all cells of the cell
cycle (DNA content > 2c and < 4c); G2+M - the percentage ratio of the G2+M phase to
all cells in the cell cycle (DNA = 4c). Determination of DNA fragmentation (SUB-G0G1,
apoptosis) was performed by isolating the RN2 region on DNA histograms before the
GOG1 peak, indicating nuclei of cells with a DNA content < 2c. The statistical processing
of the obtained results was carried out in the license package "STATISTICA 6.1" using
nonparametric estimation methods. The data obtained showed a virtually identical
pattern of rat cell cycle and DNA fragmentation of the thyroid gland cells at all study
times against the use of 0.9% NaCl solution, lactoprotein with sorbitol or HAES-LX 5%.
Thyroid cells in rats are predominantly in the inactive phase of DNA synthesis (GOG1)
(90.32% - 91.88%), significantly fewer cells are in the G2+M phase (7.56% - 9.17%),
and there is a small percentage of cells in the S-phase (DNA synthesis) (0.52% -
0.67%) and the SUB-GOG1 interval (DNA fragmentation, apoptosis) (2.23% - 2.81%).
We can state that the activity of the main part of the thyroid gland is rather low without
pathological irritation.

Keywords: thyroid gland, DNA cytometry, cell cycle, 0.9% NaCl solution, lactoprotein
with sorbitol, HAES-LX 5%.

Introduction

The thyroid gland is an important organ that is involved = morphological, biochemical and hormonal features of the
in the regulation of homeostasis and adaptation in various  thyroid gland in norm and pathology have been
pathological conditions [5, 13]. Numerous data on the accumulated today [3]. However, the question of the
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proliferative activity of organ cells remains poorly
understood. Publications are devoted to the study of the
proliferative activity of thyroid cells, mainly devoted to tumor
and pre-tumor diseases [19, 20], which does not allow to
extrapolate the obtained data to other pathological
conditions.

It is known that the proliferative activity of the thyroid
gland is a manifestation of physiological regeneration at
the cellular level, with the number of cells in the state of
mitotic division is normally in a small percentage [12].
Changes in the proliferative activity of cells in the thyroid
gland depend on age, overall regeneration process and
seasonal influences [11]. There is a significant increase in
the proliferation of thyroid cells in pathology, which is
associated with systemic activation of the body's
neuroendocrine system by various factors [15]. It is known
that the division of thyrocytes is controlled by central
hormones, in particular thyroid tropic hormone and local
modulators (growth factors, cytokines), which can stimulate
both normal and pathological proliferation [17].

Changes in thyroglobulin in the colloid of the thyroid
follicles are closely correlated with the phases of
accumulation and evacuation of thyroid hormones having
age, sex and circadian features. The relationships of
proliferative activity, synthesis and resorption of
thyroglobulin in thyroid cells are quite complex and
mediated by a whole group of regulating factors of the gland
itself and the hypothalamic-pituitary system [7].

A feature of cell proliferation in the thyroid gland,
according to many researchers, is the process of
desquamation of the follicular epithelium [9]. They argued
that the basis of desquamation as a cellular destructive
process may be a phenomenon such as apoptosis, and
concluded that in the normal thyroid gland, the proliferation
and desquamation of the follicular epithelium are
antagonistic regulatory mechanisms that provide the
necessary balance norms and pathologies.

Given the complexity of histological and morphological
life-long study of the thyroid gland, there is a need to involve
more accurate methods of studying cell division disorders.
More than 60 imaging and evaluation markers have been
proposed to determine apoptosis and cell proliferative
activity. Proliferating cells that are at different stages of the
mitotic cycle are immunohistochemically determined (Ki-
67, PCNA, pl05, CDK-2, cdE) [8, 18]. In particular, these
markers identify not only cells that have entered the mitosis,
but also cells that are in the process of preparation for
division, which allows to evaluate their proliferative potential
[4]. However, the most informative method for assessing
cell division is the flow cytometry method, which is
nowadays defined as a reference for determining DNA
fragmentation (apoptosis), and such that allows dividing
the cell cycle into separate phases [1]. Flow cytometry
method allowed estimation of changes in cell division and
DNA fragmentation in various organs, in particular,
endocrine ones, without pathological influence on the

background of the use of infusion solutions [6, 10, 14].

Data on the study of indicators of the cell cycle of thyroid
cells by flow DNA cytometry in non-tumor pathology, we
have not revealed.

The aim of the study was to investigate the indices of
the cell cycle and DNA fragmentation of thyroid cells in rats
against the background of infusion of 0.9% NaCl solution,
lactoprotein with sorbitol or HAES-LX 5%.

Materials and methods

Experimental studies were performed on 90 white male
rats weighing 160-180 g (obtained from the vivarium of the
Institute of Pharmacology and Toxicology of the National
Academy of Medical Sciences of Ukraine), conducted on
the basis of the Research Laboratory of Functional
Morphology and Genetics of the Research Center of
National Pirogov Memorial Medical University, Vinnytsya.
The keeping and manipulation of animals was carried out
in accordance with the "General Ethical Principles of Animal
Experiments", adopted by the First National Congress on
Bioethics (Kyiv, 2001), also guided by the
recommendations of the "European Convention for the
Protection of Vertebrate Animals Used for Experimental and
Other Scientific Purposes" (Strasbourg, 1985), guidelines
of the State Pharmacological Center of the Ministry of Health
of Ukraine on "Preclinical studies of medicinal products"
(2001), as well as the rules of humane treatment for
experimental animals and conditions approved the
Committee on Bioethics of National Pirogov Memorial
Medical University, Vinnytsya (Minutes No. 1 of 14.01.2010).

The infusion of 0.9% NaCl solution, lactoprotein with
sorbitol or HAES-LX 5% was performed into the inferior
vena cava after catheterization in aseptic conditions through
the femoral vein. The catheter was sewn under the skin, its
lumen filled along the entire length with a titrated heparin
solution (0.1 ml heparin per 10 ml 0.9% NaCl solution)
after each substance administration. The infusions were
performed once a day for the first 7 days. Trunk
catheterization and decapitation of animals (after 1, 3, 7,
14, 21, and 30 days) were performed under propofol
anesthesia (60 mg/kg i/v).

Within the framework of the agreement on scientific
cooperation between the Research Center of National
Pirogov Memorial Medical University, Vinnytsya and the
Department of Histology, Cytology and Embryology of the
Odessa National Medical University (from 01.01.2018), DNA
content in the nuclei of thyroid cells of rats was determined
by flow DNA cytometry. Samples were prepared using a
CyStain DNA Step 1 (Partec, Germany) nuclear DNA test
solution according to the manufacturer's instructions. The
use of this solution allows rapid extraction of nuclei and
labeling nuclear DNA with 4°,6-diamidino-2-phenylindole
(DAPI). CellTrics 50 ym disposable filters (Partec,
Germany) were also used for sample production. Flow
analysis was performed on a multifunctional flow cytometer
"Partec PAS" (Partec, Germany), at the Research Center of
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National Pirogov Memorial Medical University, Vinnytsya.

Ultraviolet radiation was used to excite DAPI fluorescence.
10 thousand events were subjected to each test sample.

Cell cycle analysis was performed using the
software FloMax (Partec, Germany) in full
digital compliance according to a
mathematical model, which determined:

GO0G1 is the percentage of GOG1 phase
cells to all cells in the cell cycle (DNA content
=2c);

S is the percentage of the phase of DNA
synthesis to all cells of the cell cycle (DNA
content >2c and <4c);

G2+M is the percentage ratio of the G2+M
phase to all cells in the cell cycle (DNA = 4c).

Determination of DNA fragmentation
(SUB-G0G1, apoptosis) was performed by
isolating the RN2 regions on DNA
histograms before the GOG1 peak, indicating
nuclei of cells with a DNA content <2c.

The statistical processing of the
obtained results was carried out in the
license package "STATISTICA 6.1" using
nonparametric estimation methods. The
significance of the difference in values
between the independent quantitative
values was determined using the Mann-
Whitney U test for the independent samples.

Results

The data obtained showed an identical
pattern of cell cycle and DNA fragmentation
of rat thyroid cells at all study times against
the use of 0.9% NaCl solution, lactoprotein
with sorbitol, or HAES-LX 5% in rats
(Table 1). Among all cell cycle indices
studied, only the S-phase indicator in the
group with the introduction of 0.9% NaCl
solution after 1 and 21 days had a slight
trend of differences (p = 0.076).

The results of a study of DNA content in
the cells of the thyroid gland of animals
against the introduction of 0.9% NaCl
solution, lactoprotein with sorbitol or HAES-
LX 5% showed the predominance of cells
in the GOG1 phase (see Table 1). A much
smaller number of cells were in a state of
proliferation (S-phase, G2+M phase) (see
Table 1). The level of cells with signs of
apoptosis (SUB-G0G1) was negligible (see
Table 1).

Figure 1 shows an example of a DNA
histogram of thyroid cells after 3 days
against the background of the introduction
of 0.9% NaCl solution, in which the SUB-
GO0G1 interval was 2.44% of the total cellular

events.

Figure 2 shows an example of a DNA histogram of thyroid
cells after 7 days against the background of the introduction

Table 1. Indicators of the cell cycle in the thyroid gland of rats against the background
of 0.9% NaCl solution, lactoprotein with sorbitol or HAES-LX 5% according to flow

cytometry DNA (M+0).
Indicators of Groups of animals
tr:i/ ;:Il o_g(c’é,zlgjfl(:l LPS (n=5) HAE(?;IB))( 5%| P P, P,
After 1 day from the beginning of the experiment
GO0G1 91.16+2.41 | 90.87+1.69 | 90.68+1.93 | >0.05 | >0.05 | >0.05
S 0.652+0.134 | 0.548+0.118 | 0.638+0.162 | >0.05 | >0.05 | >0.05
G2+M 8.192+2.368 | 8.576+1.759 | 8.682+1.855 | >0.05 | >0.05 | >0.05
SUB-G0GH1 | 2.462+0.800 | 2.814+0.707 | 2.688+0.870 | >0.05 | >0.05 | >0.05
After 3 days from the beginning of the experiment
GO0G1 90.99+2.48 | 90.39+2.11 | 90.21+1.78 | >0.05 | >0.05 | >0.05
S 0.622+0.110 | 0.600+£0.047 | 0.616+0.134 | >0.05 | >0.05 | >0.05
G2+M 8.392+2.375  9.008+2.129 | 9.174+1.811 | >0.05 | >0.05 | >0.05
SUB-G0GH1 | 2.594+0.628 | 2.410+0.825 | 2.480+0.812 | >0.05 | >0.05 | >0.05
After 7 days from the beginning of the experiment
GO0G1 90.90+2.17 | 91.06+1.68 | 90.32+1.78 | >0.05 | >0.05 | >0.05
S 0.650+0.139 [ 0.672+0.133 | 0.592+0.076 | >0.05 | >0.05 | >0.05
G2+M 8.448+2.113 | 8.276+£1.647 | 9.084+1.757 | >0.05 | >0.05 | >0.05
SUB-G0GH1 | 2.632+0.724 | 2.510+1.006 | 2.662+0.711 | >0.05 | >0.05 | >0.05
After 14 days from the beginning of the experiment
GO0G1 91.29+1.49 | 90.54+1.69 | 91.24+1.85 | >0.05 | >0.05 | >0.05
S 0.562+0.153 [ 0.658+0.168 | 0.586+0.146 | >0.05 | >0.05 | >0.05
G2+M 8.146+1.520 | 8.798+1.736 | 8.176+1.881 | >0.05 | >0.05 | >0.05
SUB-GO0GH1 | 2.304+0.835 | 2.812+0.772 | 2.326+1.096 | >0.05 | >0.05 | >0.05
After 21 days from the beginning of the experiment
GO0G1 90.60+2.48 | 91.88+1.74 | 90.60+2.11 | >0.05 | >0.05 | >0.05
S 0.522+0.075 | 0.556+0.166 | 0.594+0.157 | >0.05 | >0.05 | >0.05
G2+M 8.986+2.370 | 7.558+1.595 | 8.804+2.187 | >0.05 | >0.05 | >0.05
SUB-G0GH1 | 2.622+0.677 | 2.742+0.513 | 2.266+0.623 | >0.05 | >0.05 | >0.05
After 30 days from the beginning of the experiment
GO0G1 91.16+1.82 | 90.84+1.94 | 91.31+249 | >0.05 | >0.05 | >0.05
S 0.592+0.193 | 0.590+0.216 | 0.582+0.133 | >0.05 | >0.05 | >0.05
G2+M 8.252+1.851|8.570+1.767 | 8.110+2.409 | >0.05 | >0.05 | >0.05
SUB-G0GH1 | 2.630£0.717 | 2.600+1.013 | 2.232+0.417 | >0.05 | >0.05 | >0.05

Notes: LPS - lactoprotein with sorbitol; p - indicator of significance differences between
similar groups of 0.9% NaCl solution and lactoprotein with sorbitol; p, -index of
significance differences between similar groups of 0.9% NaCl solution and HAES-LX
5%; p, - indicator of significance of differences between similar indicators of lactoprotein
with sorbitol groups and HAES-LX 5%.
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Fig. 1. DNA histogram of the nuclear suspension of thyroid cells
after 3 days against the background of the introduction of 0.9%
NaCl solution. RN2 (SUB-G0G1, DNA fragmentation) = 2.44%.
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Fig. 2. DNA histogram of the nuclear suspension of thyroid cells
after 7 days on the background of infusion with lactoprotein with
sorbitol. RN2 (SUB-G0G1, DNA fragmentation) = 2.69%.
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Fig. 3. DNA histogram of nuclear suspension of thyroid cells after
21 days without thermal skin burn on the background of infusion
with HAES-LX 5%. RN2 (SUB-G0G1, DNA fragmentation) = 1.91%.

of lactoprotein with sorbitol, in which the interval SUB-G0G1
was 2.69% of the total number of cellular events.

Figure 3 shows an example of a DNA histogram of thyroid
cells after 21 days on the background of the introduction of
the first seven days of HAES-LX 5% solution, in which the
SUB-GO0G1 interval was 1.91% of the total cellular events.

According to our study, when using 0.9% NaCl solution,
lactoprotein with sorbitol or HAES-LX 5%, it is established

that the overwhelming percentage of cells is in the inactive
phase GOG1 (range from 90.32+1.78% to 91.88+1.74%),
significantly fewer number cells are in the G2+M phase
(range from 7.558+1.595% to 9.174+1.811%), there is a
small percentage of cells with signs of apoptosis (SUB-
GO0G1) (range from 2.232+0.417% to 2.814+0.707%) and in
S-phase (DNA synthesis) (range from 0.522+0.075% to
0.672+0.133%).

Discussion

The study of thyroid cell cycle indices in rats by flow
cytometry without pathological effects on the background
of infusion of 0.9% NacCl solution, lactoprotein with sorbitol
or HAES-LX 5% revealed that their use has no significant
effect on the cell cycle fragmentation indices DNA of cells.
Also, the determination of cell cycle indices and DNA
fragmentation of thyroid cells against the background of
infusion of 0.9% NaCl solution, lactoprotein with sorbitol or
HAES-LX 5%, allowed to eliminate the potential impact on
the normal cycle of gland cells, which was found in similar
studies application of these solutions [6, 14]. It should be
noted that the data obtained by us generally correspond to
similar studies on the proliferative activity of thyroid cells in
animals and humans [12, 21]. In studies of the processes
of DNA synthesis and apoptosis in thyroid cells carried out
by other methods [16], similar data were obtained regarding
the relatively low level of synthesis and apoptosis of thyroid
cells in animals without pathology.

It is also worth noting that other researchers [21] found
a negative dependence of cell proliferation and increased
induction of apoptosis in the thyroid gland as animals age
increase, which is consistent with a general tendency to
decrease the rate of cell renewal with age. There are also
similar data regarding the age-related changes in the
microstructure of the human thyroid gland [2]. We did not
find signs of active apoptosis in this organ and little activity
of DNA synthesis against the background of using the
investigated solutions, which suggests that there is a
balance between the processes of death and the renewal
of the cell population of the thyroid gland. We can say that
the activity of the main part of the cells is rather low without
pathological irritation, which, in general, is in line with
current views on the thyroid cell population and its
functioning [13].

Our study has complemented the current understanding
of the state of proliferative activity of thyroid cells under
conditions of infusion solutions using flow cytometry. Given
that we have not identified data on studies of the cell cycle
and DNA fragmentation of thyroid cells and this technique
is one of the benchmarks for the evaluation of apoptosis
and cell division phases, we can state its priority in this
area of research.

Conclusions
1. Infusion of 0.9% solution of NaCl, lactoprotein with
sorbitol or HAES-LX 5% for duration of 7 days does not
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affect the cell cycle and DNA fragmentation of the thyroid
gland cells.

2. Thyroid gland cells in rats are predominantly in the
inactive phase of DNA synthesis (G0G1) (90.32% - 91.88%),
significantly fewer number of cells are in the G2+M phase
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MOKA3HMKU KNITUHHOIO LMKNY B LATOMORIGHIW 3AN031 Y LWYPIB MPU 3ACTOCYBAHHI IH®Y3Ii 0,9% PO34YUHY NACL,

JNIAKTONPOTEIHY 13 COPBITOIOM ABO HAES-LX 5%
TipoHn O.l., AnnenbxaHc O.J1., lyHac I.B., YepewHrok I.J1.

LljumonodibHa 3ano3a € 8axnueum op2aHoM, sikul bepe yyacmb y peaynsauii eomeocmasy ma adanmauii npu pi3HUX NamosoaiyHux
cmaHax. OOHak, rnumaHHsi 8ue4eHHs1 rposlighepamusHoOi akmueHocmi KiimuH wumornodibHoi 3ano3u memodom npomoyHoi [JHK-
yumomempii 3anuwaemscs Manogus4eHUM. Mema pobomu: docnidumu noKa3HUKU KIimuHHO20 Yukily ma ¢paemeHnmauii JHK knimuH
wumonodibHoi 3ano3u y wypie Ha oHi iHpy3ii 0,9% posyuHy NaCl, nakmonpomeiHy i3 copbimonom abo HAES-LX 5%.
EkcnepumenmarnbHi docnidxeHHs nposedeHi Ha 90 binux wypax-camysx macoro 160-180 a. IHgpysito 0,9% posdury NaCl, nakmornpomeiry
i3 copbimonom abo HAES-LX 5% npoeodurnu y HUXHIO MOPOXHUCMY 8eHy ricns ii Kamemepusayii 8 acenmuyHuUx ymMoeax yepes
cmeeaHosy 8eHy. IHeby3ii suKOHys8anu pa3 Ha 006y Ha npoms3si nepwux 7 0i6. Kamemepusauito MazicmparnbHUx cyOuH ma dekariimauito
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meapuH (depe3 1, 3, 7, 14, 21 ma 30 0i6) 30ilicHto8arnu 8 ymosax npornogonoe8o20 Hapko3y (60 ma/kz e/8). Y pamkax y2odu npo Haykosy
criigrnpauro Mixk HayKog0-00CTiOHUM UeHmMpPOoM BiHHUUbKO20 HayioHanbHo20 Medu4yHoeo yHieepcumemy im. M.I.[Tupoeosa ma kaghedporo
eicmonoeii, yumornoeaii ma embpionoaii Odecbko20 HaujioHanbHO20 Medu4yHo20 yHieepcumemy (sid 01.01.2018), emicm AHK e sidpax
KnimuH wumono0dibHoi 3ano03u wypie eusHavanu memodom npomoyHoi JHK-yumomempii. AHani3 KnimuHHO20 YUKy 8UKOHysasnu
3acobamu rpozpamHo20 3abesnedeHHs1 FloMax (Partec, HimeuyduHa) y nosHit yughposit eidrnosioHocmi 32i0HO Mamemamu4Hoi Moderii,
Oe susHayanu: GOG1 - gidcomkose criggiOHOWeHHs1 KrimuH ¢hasu GOG1 Qo ecix KmimuH KnimuHHo20 yukmy (emicm JHK = 2c); S -
sidcomkose criiggiOHOWeHHs1 ¢hazu cuHmesy JJHK Ao ecix KnimuH KnimuHHo20 yukiy (emicm HK > 2¢ ma < 4c); G2+M - gidcomkose
criiggioHoweHHs1 ¢hasu G2+M do ecix knimuH KrnimuHHo20 yukny (OHK = 4c). BusHayeHHsi ppaemenmauii JHK (SUB-GOG1, anonmo3)
6yrno eukoHaHoO winsixom eudineHHsi OinssHku RN2 Ha [JHK-zicmoepamax neped nikom GOG1, sika ekasye Ha si0pa KraimuH 3 8Micrmom
HAHK < 2c. CmamucmuyHa obpobka ompumaHux pe3ynbmamie byna nposedeHa 8 niyeHsiliHomy nakemi "STATISTICA 6.1" i3
3acmocyeaHHsIM Hernapamempu4yHuUx memodig ouiHku. OmpumaHi daHi 3aceidqunu NpakmMuyHO IOeHMUYHYy KapmuHy MOKa3HUKIe
KmimuHHO20 Yyukry ma ¢paemenmauii JHK knimuH wumonodibHoi 3arno3u wypie 8 yci mepmiHu 00CniO)eHHs1 Ha QOOHI 8UKOPUCMAHHS
0,9% posuuHy NaCl, nakmonpomeiny 3 copbimonom abo HAES-LX 5%. KnimuHu ujumornodibHoi 3aro3u 8 wypig nepesaxHo 3Haxo0smbcs
8 HeakmusHil ¢asi cuHmedy [JHK (GOG1) (90,32% - 91,88%), 3HayHO MeHwa KinbKicmb KrimuH nepebysatoms & ¢hasi G2+M (7,56%
- 9,17%), HassHuUl He3Ha4yHul 8idcomok KnimuH 8 S-¢pasi (cuHmes [HK) (0,52% - 0,67%) ma nokasHuka iHmepsany SUB-GOG1
(ppaemernmauyis AHK, anonmos) (2,23% - 2,81%). Moxemo cmeepdxysamu npo 0ocumb HE8UCOKY aKmuHICMb OCHOBHOI YacmuHu
KnimuH wumonoQdibHoi 3an03u 6e3 namosnozaiyHo2o NodpasHEeHHs.

KnrouyoBi cnoBa: wumonodibHa 3anosa, JHK-yumomempis, knimuHHut yukn, 0,9% pos4yuH NaCl, nakmonpomeiH 3 copbimornom,
HAES-LX 5%.

MOKASATE/U KNETOYHOIO LIMKNA B LUUTOBUOHOW XENE3E Y KPbIC MPU MPUMEHEHUN UHOY3UU 0,9% PACTBOPA
NACL, NAKTOMPOTEMHA C COPBEUTONIOM UJTIN HAES-LX 5%

Tupon O.U., AnnenbxaHc E.J1., 'ynac U.B., YepewHrok WU.J1.

LlJumosudHas xene3a s6715eMCs 8aXHbLIM Op2aHOM, KOMOPbIU NPUHUMaem ydyacmue 8 pe2ynsayuu 2oMeocmasa u adanmauyuu npu
pasnu4yHbIX namosnoaudyeckux cocmosiHusix. OOHaKo, 80rpPocC U3y4yeHusi rponaughepamusHoOU akmueHOCMU Kremok wumogudHoU Xese3bl
memodom npomoyHou [JHK-yumomempuu ocmaemcsi manousydyeHHbIM. Llens pabomsl: uccriedosame rokazamesiu KIemo4YyHo2o
yukna u gppazameHmauyuu JHK knemok wumosudHoli xenesbl y Kpbic Ha ¢poHe uHgysuu 0,9% pacmeopa NaCl, nakmonpomeuHa ¢
copbumorsiom unu HAES-LX 5%. 3OkcnepumeHmarnbHbie uccredosaHusi nposedeHsbl Ha 90 besnbix Kpbicax-camuyax maccol 160-180 e.
UHepy3uro 0,9% pacmeopa NaCl, nakmonpomeuHa ¢ copbumosnom unu HAES-LX 5% npogodurnu 8 HUXHIK Moy 8eHy rocne ee
Kamemepu3ayuu 8 acenmuy4eckux ycrosusx yepes 6e0peHHyIo 8eHy. VHeby3uu ebinonHANU pa3 8 CymKku 8 medyeHue nepebix 7 OHedl.
Kamemepu3sayuto masucmparnbHbix cocy0os u Oekanumayuro XueomHbix (d4epes 1, 3, 7, 14, 21 u 30 cymok) ocywecmensnu 8
ycrosusix nponogonogoeo Hapkosa (60 me/ke e/8). B pamkax coenaweHusi 0 Hay4HOM compydHu4yecmee MexOy Hay4YHO-
uccrnedogamerib.CKUM UeHmpoMm BuHHUUK020 HayuoHanbHo20 MeduyuHckoao yHueepcumema uMm. H.U. [Mupozosa u kaghedpol
eucmonoeuu, yumorsnoauu u ambpuonoauu O8ecckoeo HayuoHarbHO20 MedUUUHCKo20 yHusepcumema (om 01.01.2018), codepxaHue
[AHK e sidpax knemok wumosudHoU xenesbl Kpbic onpedernsnu memodom npomoyHol JHK-yumomempuu. AHanu3 Kemo4yHo20 Yuknia
8bIMOMHANU cpedcmeamu npoepammHoz2o obecnedeHuss FloMax (Partec, lepmaHusi) 8 momHOM yughpogomM coomeemcmeuu co2/1acHo
mamemamuyeckol modenu, ede onpedensanucs: GOGT - npoyeHmHoe coomHoweHue Knemok gasbl GOG1 Ko 8ceM Kriemkam Kemo4yHo20
yukrna (codepxaHue [JHK = 2c); S - npoyeHmHoe coomHoweHue ¢a3bl cuHme3a [JHK ko ecem knemkam Kriemoy4yHoe20 yukna (cooepxaHue
AHK>2c u <4c); G2+M - npoueHmHoe coomHoweHue ¢hasbl G2+M ko ecem Krnemkam krnemoy4Hozo yukna (OHK = 4c). OnpedeneHue
paemeHmayuu JHK (SUB-GOG1, anonmo3s) 6biio 8binosniHeHo rnymem ebideneHuss ydacmka RN2 na [JHK-aucmozpammax neped
nukom GOG1, ykasbigatowjasi Ha sidpa Kriemok ¢ codepxaHuem [HK < 2c. Cmamucmuydeckas 06pabomka nosyYeHHbIX pe3yrnbmamos
6binna nposedeHa 8 nuueH3uoHHom nakeme "STATISTICA 6.1" ¢ npumeHeHUeM Herapamempu4yecKux Memodos oueHKu. [Nony4yeHHble
OaHHble rioKasasu rnpakmuyecku UGeHmMUYHyo KapmuHy rnokasamersel KIemoYyHoe20 yukna u gppaemeHmauuu HK knemok wumogudHou
JKesie3bl KpbIC 80 8Ce CPOKU uccriedosaHusi Ha ¢hoHe ucrionb3osaHus 0,9% pacmeopa NaCl, nakmonpomeuHa ¢ copbumonom unu
HAES-LX 5%. Knemku wumosudHOU xeresbl y KpbiC NpeuMyuecmseHHo Haxo0smces 8 HeakmusHyro ¢asy cuimesa [JHK (GOG1)
(90,32% - 91,88%), 3HayumesnbHO MeHbWeEE KOMUYEeCcmeo K/iemok Haxodsmcs 6 ¢hasze G2+M (7,56% - 9,17%), umeemcs
HesHadumersibHbIU fpouyeHm Krnemok 8 S-gpase (cunmes [JHK) (0,52% - 0,67%) u nokasamerns uimepsana SUB-GOG1 (¢ppaemenmayusi
AHK, anonmoa) (2,23% - 2,81%). Moxem ymeepxdamb 0 docmamo4YHO He8bICOKOU akmueHOCMU OCHOBHOU Yacmu K/iemokK uumogudHou
JKenesbl 6e3 namosnoa2u4ecko2o pa3dpaKeHus.

KnroueBble cnoBa: wumosudHasi xenesa, JHK-yuumomempus, knemoyHbil yukr, 0,9% pacmeop NaCl, nakmonpomeuH ¢ copbumorsiom,
HAES-LX 5%.
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