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THE RESULTS OF SURGICAL TREATMENT IN PATIENTS
WITH VERTEBRAL METASTASES

Study Obijectives. The study was conducted to analyze and
compare different types of surgical access in the treatment of patients
with metastatic vertebral lesions to improve the outcome of surgery.

Materials and Methods. The study included 108 patients with
vertebral metastases who were operated on at the Romodanov
Neurosurgery Institute of the National Academy of Medical Sciences
of Ukraine in 2015-2019.

Results. The choice of surgical access depended on a few factors
such as tumor location relative to the dura mater, bones, and nerve
structures and was as follows: posterior access was used to resect
tumors located posteriorly and posterolaterally to the brain; lateral
access was used for tumors located laterally to the brain; anterior
access was used to resect tumors located in front of the spinal cord.

In Group | (73 patients), posterior access was used in 49 cases
(67%), anterior access — in 19 cases (26%), and lateral access — in 5
cases (7%). In Group Il (35 patients), only posterior access was used.

Discussion. Selection of adequate surgical access for vertebral
tumor resection in order to minimize nerve structure injury
significantly improved the results of surgical treatment. Anterior and
lateral access for ventral and ventrolateral tumors operation made it
possible to completely resect the tumor, reduce the traction of nerve
structures, and obtain sufficient visual control of the operating field
during the surgery, which in turn had a positive effect on regression
of pain and conduction disorders.

Conclusions. A differential approach to the choice of surgical
access reduces the neurological deficit in the postoperative period
and allows radical resection of the tumor, which in turn helps to
significantly reduce the number of tumor recurrences in the long-
term period.

Keywords: vertebral tumor resection, features of surgical
treatment of vertebral tumors, secondary vertebral lesions.
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Inemumym  netipoxipypeii

PE3YJIBTATH XIPYPITYHOI'O JIIKYBAHHSI XBOPHX
31 BTOPUHHUMH YPA’KEHHAMMU XPEBIIIB

Marepiaan ta meroau. B nocnimxenns BximodeHo 108 namieHTiB i3
MeTacTa3aMi B XpeOTi, SIKi OTpAMYBAJIN XipypriuHe JiKyBaHHA B HCTH-
TyTi He#poxipyprii iM. akan. A. II. Pomomanosa HAMH VYkpainu B ne-
piox 3 2015 poky mo 2019 poxwu.

PesyabsTaT. Bubip Xipyprignoro moctymy 3aiekaB Bix Takux (ax-
TOpIB: pO3TAaNTyBaHHS ITyXJIMHHU BITHOCHO TBEPIOi MO3KOBOI OOOJIOHKH i
HEPBOBUX CTPYKTYP, KICTOK Ta OyB TaKHil: 3aJHIl JOCTYIl BUKOPHUCTOBY-
BaJIM JJIs1 BUJIQJICHHS ITyXJIMH, SIKI 3aiiMalOTh 3a/1Hii Ta 3aJHbO-O00KOBUI
MPOCTIP MO BiHOUICHHIO 70 MO3KY; OOKOBHI JOCTYIl MU BUKOPHUCTOBY-
BIN JUISl BUJQJICHHS IyXJIMH PO3TAalllOBaHUX JIaTEPalbHO Bl MO3KY;
HepeHii T0CTYyN MU BUKOPHCTOBYBAJIM JUIS BUIAJICHHS MyXJIMH, PO3Ta-
IIOBAHUX CIIEPEAY BiJl CHUHHOTO MO3KY.

B I rpymi cnocTepeskeHb MH BUKOPHUCTOBYBAIIM 3aJHI MTOCTynd B 49
CIIOCTEPE)KEHHAX, TEpelHi IOocTynu — B 19 crocTepexeHHsIX, OOKOBI
nmoctymu — B 5 crioctepexxeHHsix. B Il rpymi cnocTepeskeHb BUKOPHCTO-
BYBAJIH JIUIIIE 3a/THI TPYITN TOCTYIIIB.

OoroBopenHsi. Bubip asexBaTHOrO XipypriuHOro JOCTYIy 1O MyX-
JIMHYU XpeOliB, SIKMI MiHIMI3y€e TpaBMY HEPBOBHX CTPYKTYp HiJ 4Yac BU-
JIAJICHHS] TTyXJIMHH, 3HAYHO MOKPALIye Pe3yJIbTaTH XIpypridHOro JiKy-
BaHHs. BUKOpUCTaHHS TepeHix Ta OOKOBHMX JOCTYIIB IPH BEHTPAJb-
HHX, BEHTpOJIATEPAJbHUX JIOKAJI3allisl MyXJIMH JIa€ 3MOT'Y TOTaIbHO BH-
JATTUTH MyXJUHY, 3MEHIIUTH TPAaKIiI0 HEPBOBUX CTPYKTYP Ta OTPHMATH
JIOCTaTHIN Bi3yallbHIHA KOHTPOJIb ONIEPAIIIIHOTO IIOJIS i Yac BUIAJICHHS
MyXJIMHY, 10 B CBOIO YEpTy MO3UTHBHO BIUIMBAE Ha perpec 0OIBOBOTO
CHHIPOMY Ta IPOBIJTHUKOBHX MOPYILICHb.

BucHoBkn. [udepeHmiiHuil miaxin 10 BUOOPY AOCTYIY U BHIA-
JICHHSI XJIMHM 3MEHIIYe HEBPOJIOTIUHUN nediuuT B micisonepaiiiHo-
My Iepiofi, Ja€ 3MOTy MaKCHMMAJIbHO PaJUKajbHO BHIAJIUTH IMyXJIHHY,
10 JTO3BOJISIE Y BIJQJICHOMY MEPio/i 3HAYHO 3MEHIIMTH KUIBKICTh pe-
IUIUBIB MyXJIKH.

KoarouoBi cioBa: BuasieHHs] MyXJHH XpeOIliB; 0COOIMBOCTI Xipyp-
TYHOTO MYyXJIMH XpeOlliB; BTOPUHHE Ypa)kKeHHs XpeO1liB.

ABTOp, BiANOBiIaJbHUI 32 JTUCTYBAHHS
IOpiii B. [lepkad, BitileHHSI TATOJIOTIi CIMHHOTO MO3KY, [HCTHTYT Helipoxipypril iM. akazn. A. I1. Pomonanosa,

M. KuiB, Ykpaina
e-mail: 290986 @ukr.net
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Introduction/Beryn

Vertebral metastases are the most common type
of secondary involvement of the vertebral spine
with a prevalence of 30-70% in cancer patients; in
cause
cord,
conduction disorders, pain, and reduced quality of

5-10% of cases, metastases
compression of the spinal

life [1].

In order to relieve pain and improve spinal cord
function and the quality of life of patients, surgery
is increasingly performed, including minimally
invasive surgery, palliative surgery, or radical
surgery. In turn, most studies report a significant
clinical effect with carefully selected surgical
methods in patients with vertebral metastases [2].
Flavio Tancioni et al. used minimally invasive
surgery, resulting in clinical remission of pain (in

epidural
leading to
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96% of cases) and improvement of neurological
deficit after 2 weeks (in 88% of cases) [3]. Masuda
et al. evaluated the surgical outcomes of 44 patients
who underwent spinal cord decompression and
spine stabilization and reported that all patients
presented with improved scores by the Frankel
Scale and ECOG Scale of Performance Status after
surgery [4].

However, there are still some issues in the
treatment of spinal metastases. Complications such
as perioperative bleeding and spinal cord injury
should be considered after surgery. Along with the
rapid development of immunotherapy, endocrine
therapy, radiation therapy, and chemotherapy
(especially targeted therapy), multidisciplinary
combination treatment in patients with malignant
vertebral tumors has become a trend [5]. Therefore,
the indications and contraindications for the
surgical treatment of spinal metastases should be
clearly understood.

Accordingly, this study was conducted to
analyze and compare different types of surgical
access in the treatment of patients with metastatic
vertebral lesions to improve the outcome of
surgery.

Materials and methods

The study included 108 patients with malignant
vertebral tumors who were operated on at the
Romodanov Neurosurgery Institute of the National
Academy of Medical Sciences of Ukraine in the
period from 2015 till 2019. The inclusion criteria
were as follows: patients diagnosed with spinal
metastases using clinical and instrumental
examinations (CT, MRI, or PET-CT); patients with
hematologic malignancies of the spine, including
lymphoma and myeloma; patients with spinal cord
disorders, such as primary spinal tumors, spinal
tuberculosis or degenerative spine conditions.

Among the patients included in this study,
Group | comprised 42 men (55.4%) and 36 women
(44.6%). Group Il included 16 men (53.3%) and 14
women (46.6%).

Neurological deficits were evaluated using
parameters of pain syndrome and conduction
disorders before and after surgery.

Pain syndrome was assessed according to a 5-
point scale (0 — no pain, 5 — the maximum level of
pain). Motor and sensory functions were assessed
using the Frankel scale.

To objectify the degree of spinal cord
compression, the epidural spinal cord compression
scale (ESCC, 2011) was used, which was based on
the assessment of axial T2-weighted MRI images of

the most severe compression site.  This
classification includes 4 stages: stage 1 — no
compression of the spinal cord; stage 2 falls into: 2a
— involvement of the epidural space without
deformation of the dural sac, 2b — involvement of
the epidural space with deformation of the dural sac
and no signs of spinal cord compression, 2¢c —
deformation of the dural sac with signs of spinal
cord compression; stage 3 — spinal cord
compression with intact extra-axial fluid spaces;
stage 4 — spinal cord compression with affected
extra-axial fluid spaces.

In order to resect the tumor completely, patients
underwent radical surgery, including total or partial
vertebrectomy, with subsequent stabilization of the
spine, if necessary.

All observations were divided into two groups.
In Group | (73 observations), a differential
approach to the choice of surgical access was used
depending on the direction of vertebral tumor
growth and epidural component. In group Il (35
observations), the posterior access was exclusively
used to resect vertebral tumors.

The minimum post-surgery follow-up duration
was 2 weeks, the maximum — 72 months. The
duration of the post-surgery follow-up period
averaged 24.4 + 1.2 months.

Results

In Group 1, thoracic spine was most commonly
involved — 22 observations (30%); lumbar spine
was involved in 20 cases (27.5%), cervical spine —
in 18 cases (24.7%), and sacral spine — in 13 cases
(17.8%). Tumors affecting more than two parts of
the spine were observed in 6 cases. At the same
time, 14 patients with only one affected part of the
spine had more than one vertebra involved (Fig. 1).

In Group 11, cases with regard to involved part
of the spine were distributed as follows: cervical
spine — 11 observations (31%), thoracic spine — 12
observations  (33.9%), lumbar spine - 7
observations (20%). In 5 cases (15.1%), vertebral
tumors affected two or more parts of the spine
(Fig. 1).

The primary tumor sites in Group | were: renal
cancer — 21 cases (28.8%), prostate cancer — 17
cases (23.3%), lymphoma and multiple myeloma —
10 cases (13.7%), lung cancer — 10 cases (13.7%),
metastases of mesenchymal sarcoma — 5 cases
(6.9%), thyroid cancer — 4 cases (5.5%), liver
cancer — 2 cases (2.7%), gastrointestinal cancer — 2
cases (2.7%), unknown primary site — 2 cases
(2.7%) (Fig. 2).
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H One vertebral body involved, Group |

20

B More than one vertebral body involved, Group |

One vertebral body involved, Group I

More than one vertebral body involved, Group Il
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Cervical Thoracic Lumbar Sacral >1 part
spine spine spine spine involved

Figure 1 — Distribution of cases with regard to the involved part of the spine

The primary tumor sites in Group Il were: renal
cancer — 12 cases (34.2%), prostate cancer — 9 cases
(25.7%), lymphoma and multiple myeloma — 5
cases (14.3%), lung cancer — 5 cases (14.3%),
metastases of mesenchymal sarcoma — 2 cases

Unknown primary site |em >
Gastrointestinal cancer s 2

Liver cancer mmmm 2

Thyroid cancer [— 4

Metastases of mesenchymal sarcoma [ —

(5.7%), thyroid cancer — 1 case (2.9%), unknown
primary site — 1 case (2.9%) (Fig. 2).

In all observations, the epidural spinal cord
compression scale (ESCC, 2011) was used (Fig. 3).

B Primary tumor site, Group Il

B Primary tumor site, Group |

Lung cancer —— 10
Lymphoma and multiple myeloma hs 10
Prostate cancer | — 19
Renal cancer e e 24
0 10 15 20 25

Figure 2 — Distribution of cases with regard to the primary tumor site

Pain syndrome (PS) in Group | before surgery
scored 4.2 + 0.3 and after surgery it was 2.4 + 0.4
(p <0.05) (Fig. 4). PS in Group II equaled 4.3 + 0.3
before surgery and 3.1 £ 0.2 after surgery (p < 0.05)
(Fig. 4).

The frequency of conduction disorders (motor
and sensory segmental disorders), which were
assessed using the Frankel scale before surgery and
after surgery in Groups | and Il, is presented in
Fig. 5. Comparison of conduction disorders in

Group I showed the average score of 2.12 + 0.21 in
the preoperative period and 1.13 £ 0.14 — in the
postoperative period (p < 0.05). Motor segmental
disorders (MD) in Group I amounted to 3.13 £0.31
before surgery and 1.9 + 0.23 after surgery,
respectively (p < 0.05). Sensitive segmental
disorders (SD) amounted to 3.23 £ 0.33 before
surgery and 2.12 + 0.24 in the postoperative period
(p <0.05).

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

O



Slynko Yel, Potapov OO, Derkach YuV

EUMJ, 2021;9(4):310-317

Number of cases

ml

® 23 2b

m2c =3 4
Figure 3 — Distribution of cases by the epidural
spinal cord compression scale (ESCC, 2011)

In Group II, the values were as follows: 2.34 +
0.23 before surgery and 1.67 + 0.19 in the
postoperative period (p < 0.05). MD equaled 3.23 +
0.32 before surgery and 2.45 £ 0.26 after surgery. SD

30

amounted to 3.55 + 0.36 before surgery and 3.22 +
0.24 in the postoperative period (p > 0.05) (Fig. 5).

The choice of surgical access depended on a
few factors such as tumor location relative to the
dura mater, bones and nerve structures and was as
follows: posterior access was used to resect tumors
located posteriorly and posterolaterally to the brain;
lateral access was used for tumors located laterally
to the brain; anterior access was used to resect
tumors located in front of the spinal cord.

In Group I, posterior access was used in 49
cases (67%), anterior access — in 19 cases (26%),
and lateral access — in 5 cases (7%). In Group II,
only posterior access was used (Fig. 6).

The analysis of quality of life indicators showed
that patients in Group | significantly more often (p
= 0.035) had a satisfactory condition in the early
and long-term postoperative period vs. patients in
Group I1: 33 cases (45.4%) in Group | and 7 cases
(18.7%) in Group Il in the early period and 35 cases
(48%) in Group | and 12 cases (33.3%) in Group Il
in the long-term period.

25
25

W Before surgery, Group |

20

A

M After surgery, Group |

Before surgery, Group Il

| After surgery, Group Il

3

Figure 4 — Pain syndrome before and after surgery

15
10
5
0 -
0 1 2
Discussion

In contrast to primary tumors of the spine,
spinal metastases were operated in order to improve
the general condition of patients and maintain a
good quality of life. That is, surgeons must take
into account the somatic state of health of patients,
instrumental study results, and the existing
neurological deficit. In all cases, patients were first
consulted in oncology centers and referred for
further neurosurgical treatment.

The multifactorial approach to the differentiated
selection of patients eligible for surgery allows

improving the results of combined treatment in
patients with vertebral metastases.

The degree of epidural compression according
to the epidural spinal cord compression scale
(ESCC, 2011) has a direct correlation with
neurological disorders. Significant regression of
pain and conduction disorders was observed in
patients with stages 1, 2a, and 2b. Possible
regression of pathological symptoms was reported
in patients with stages 2b and 3. There was almost
no regression of conduction disorders in patients
with stage 4.
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Figure 5 — Changes in neurological deficit by the Frankel scale

Selection of adequate surgical access for
vertebral tumor resection in order to minimize
nerve structure injury significantly improved the
results of surgical treatment. Anterior and lateral
access for wventral and ventrolateral tumors
operation (Fig. 7, 8) made it possible to completely
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Cervical spine
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14
12
9
8
7
5
2 I
0 =

Thoracic spine

resect the tumor, reduce the traction of nerve
structures, and obtain sufficient visual control of the
operating field during the surgery, which in turn
had a positive effect on regression of pain and
conduction disorders.

14

2

Sacral spine

Lumbar spine

W Anterior M Lateral

Figure 6 — Surgical accesses chosen for surgical treatment of patients

Thus, evaluation of positive changes in
performance status of patients with account of
regression of neurological deficit in the early and
long-term postoperative period demonstrated that

the differentiated choice of surgical access to
remove metastatic vertebral tumors provided a
better quality of life in patients of Group I vs.
Group 1.
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Figure 7 — Recection of L3 vertebral tumor using anterior access

a. MRI frontal image (red arrow indicates tumor location);

b. Intraoperative photo of tumor resection;

c. Intraoperative photo after tumor resection and spine stabilization

Figure 8 — Resection of Tn5-Tn7 vertebral tumors using anterior-lateral transthoracic access

a. MRI sagittal view image of a patient with a tumor of Tn5-Tn7 vertebrae;
b. MRI axial view image of a patient with a tumor of Tn5-Tn7 vertebrae;
c. Intraoperative photo of tumor resection; c. Intraoperative photo after tumor resection and spine stabilization

Conclusions/BucHoBKH

A differential approach to the choice of surgical
access depending on tumor location in patients with
vertebral tumors led to a reduction (38.7 + 1.1
months in Group II; 18.5 + 1.3 months in Group I)
of neurological deficit and pain regression in the
postoperative period.
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COMPREHENSIVE TREATMENT OF DISCOPATHIES OF
THE LUMBAR SPINE

Introduction. Degenerative disc disease is one of the most common
diseases of the musculoskeletal system, characterized by dystrophic
changes in the intervertebral disc and vertebral bodies adjacent to it. The
main symptoms of this disease are pain and sensory and motor disorders,
which, according to various authors, occur in 50—-80% of adults.

The main objective of the study was to find and implement the
optimal set of treatment measures for degenerative disc disease
depending on the age of a patient.

Materials and Methods. The medical records of inpatients who
were treated in the Neurosurgical Department of the Sumy Regional
Clinical Hospital in 2019-2020 were analyzed. The course of treatment
of 93 patients (61 men and 32 women) was studied. The patients were
divided into groups according to their age: young age (under 25) — 13
men and 8 women; middle age (under 60) — 24 men and 19 women; and
elderly age (over 60 years) — 18 men and 11 women.

The combined use of pathogenetically justified physiotherapeutic
measures in the treatment complex is gaining more and more interest.
Their distinctive features are physiologic nature, absence of allergic
manifestations, the ability to influence most of the pathogenesis of the
disease, and the organic combination with other therapeutic factors.
Unfortunately, there is an increase in the incidence of temporary
incapacitation and progressive course, which often leads to disability and
significant financial costs associated with expensive modern methods of
diagnosis, treatment, and further provision of employment to patients.

The results of our study show that complex treatment including
pathogenetic drug therapy, complex paravertebral block, therapeutic
physical exercise, and physiotherapy treatment methods provides
adequate recovery of spinal function regardless of dystrophic and
degenerative changes severity and patient's age.

Treatment of degenerative disc disease should be comprehensive and
directed at the various symptoms and links of the pathological process.

Keywords: discopathy, degenerative disc disease, intervertebral disc,
lumbar spine, pain syndrome.
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KOMIIVIEKCHE JIKYBAHHA
IHOMMEPEKOBOTI'O BIAAINTY XPEBTA

IUCKOMATIN

AKTyajpHicTb. OCTEOXOH/IPO3 XpedTa € OHUM 3 HaWOUIBII MOIIHpe-
HHX 32XBOPIOBAHb OIIOPHO-PYXOBOI CHCTEMH, XapaKTEPU3Y€EThCs TUCTPOdi-
YHAMH 3MiHAMH B MDKXpEOIIEBOMY IFICKY i TiTaX XpeOIliB, 0 IPIIATalOTh
110 HpOTO0. OCHOBHMMH CHMIITOMAMH ITHOTO 3aXBOPIOBAHHS € OLTb, TyTIIMBI
Ta PyXOBi TOPYIIEHHS, 5Ki, 32 JaHUMH PIi3HHUX aBTOPIB, 3yCTPIYalOTBCS y
50-80 % mopocoro HaceneHHS.

OCHOBHOIO MeTOI0 i 3aBIJAHHAM JOCIIDKeHHS OyB IMOIIYK i3 ITOJaib-
MM BIPOB/KEHHSIM Y TIPAKTUKY ONTHMAJIBHOTO KOMIUIEKCY JTIKYBaJbHHUX
3aXO0/1iB IPH OCTEOXOH/IPO3i 3aJISKHO BiJ] BIKY XBOPOTO.

Marepiaian Ta MeToau. Byino npoBeneHo aHai3 MEIMYHUX KapT CTalli-
OHApHHUX XBOPHX, IO 3HAXO/WIMCH Ha JIIKyBaHHI B HEHpOXipypriduHOMY
Bigninenri KHIT COP «Cymcpka obnacHa kiniHIgHA Jikapas» B 2019-2020
poxkax. ITpoananizoBaHo mepeOir sikyBarHS 93 mariieHTiB (61 gomoBik Ta 32
KiHKH). Po3nonin Ha rpymy MpOBOAWIIM 32 BIKOM: MOJIOAOTO BiKy (10 25
pokiB) — 13 4yonoBikiB Ta 8 xKiHOK, cepeHboro (10 60) — 24 vososika Ta 19
JKIHOK, Ta CTapuoro Biky (ctapi 60 pokiB) — 18 4os0BikiB Ta 11 *KiHOK.

Bce 6u1b110r0 BU3HAHHS OTPUMYE KOMOIHOBaHE BUKOPHCTAHHSI I1aTore-
HETHYHO OOrpyHTOBaHMX (izioTepaneBTHYHUX (HaKTOPIB y JIKYBAILHOMY
KOMIUIEKCi. BiMiHHOIO 0coOMUBICTIO X € (hi3i0JIOTIYHICTh, BIJCYTHICTbH
AJICPTivYHIX MPOSIBIB, MOYKITHBICTh BIUIMBATU Ha OLIBIIIICTh JIAHOK MATOTCHE-
3y 3aXBOPIOBaHHsI Ta OpraHiYHE MMOETHAHHS 3 IHIIMMH JIKyBaJIbHUMH (aK-
TopaMu. Ha >xainb, crioctepiraeTbest 3pOCTaHHs 3aXBOPIOBAHOCTI 3 THMYAco-
BOIO BTPATOIO HETIPANe3JaTHOCTI Ta TEHACHIIIEIO 10 MPOTPEi€HTHOTO Iepe-
0iry, o 4acTo MPU3BOAWTH IO iHBAJITHOCTI, CYITEBUX MaTepialbHUX BHU-
Tpart, 110 ITIOB’A3aHO 3 JOPOTOBAPTICHUMH CYYacHHMH METOJaMH JiarHoc-
THKH, JIIKYBaHHS Ta MOAAIBIINM HPALEBIIAIITYBAaHHAM XBOPHX.

Pe3ynbraTi HAIIOTO JIOCHIPKEHHS CBIMYaTh, 0 KOMIUIEKCHE JIIKYBaHHS
i3 3aCTOCYBAaHHSIM MATOTCHETHMYHOI MEIMKAMEHTO3HOI Tepartii, KOMIUIEKC-
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Introduction/Beryn

Discopathy is a medical condition of the spine
caused by degenerative and dystrophic changes
involving the musculoskeletal system and leading

to its further dysfunction. The disease is manifested
by deformation, height reduction and dehydration
of intervertebral discs. Deformation of the discs
leads to loss of elasticity with further development
of complicated degenerative disc disease. Today,
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degenerative disc disease is widespread — about
80% of the population present with this problem.
Discopathies can also occur in children. The
peculiarity of pediatric degenerative disc disease is
the slowing down of growth and deformation of the
developing skeletal bones [1].

Restriction of mobility is the main symptom that
helps to recognize a discopathy. The patient
experiences dull or sharp pain, which leads to
stiffness and reduces vital activity. The most
common causes are increased load on the spine,
injuries, and hereditary predisposition [3].

Today, prevention and timely treatment of
degenerative disc disease is the goal to achieve for
everyone who wants to maintain his health and
performance.

The incidence of degenerative disc disease in
adults is associated with continuous, heavy load on
the spine or prolonged sitting, for example, when
working on a computer or driving a car. On
average, the incidence of degenerative disc disease
is equally common in both men and women of up to
50 years of age. However, the first signs appear
earlier — at about 25-35 years [2].

Degenerative disc disease of the lumbar spine is
the most common type of the disease. The reason is
that this part of the spine is exposed to the heaviest
load, especially when bending the trunk or lifting
heavy objects. However, in the sitting position, the
intervertebral discs are also affected. With frequent
and prolonged sitting, the back muscles gradually
become hypotrophied, losing their strength and
elasticity, while the load remains significant [1].

With degenerative disc disease of the lumbar
spine, the patient experiences back pain. The pain
can be aching or lumbago-like. Pathological
sensations appear in the lower back, but can
irradiate to the buttocks and legs. In addition to
pain, lumbar degenerative disc disease may be
characterized by numbness of the lower extremities
and functional disorders of pelvic organs.

Scientists consider degenerative disc disease as
a normal natural phenomenon due to degeneration
of the human body. Apart from that, the
development of the disease triggers a cascade of
reactions caused by a lack of vitamins and trace
elements necessary for bone regeneration. A key
role is played by deficiencies of trace elements such
as calcium and zinc.

Frequent catarrhal diseases also contribute to
disease activation. Climate factors have been
associated with the increased risk of degenerative

disc disease in people living in high humidity areas
[5].

Heavy object lifting, injuries, and other factors
of mechanical load on the spine damage
intervertebral discs, and their cartilage tissue loses
stability and elasticity. Injury at a young age can
play a key role after many years. When the
backbone is healthy, intervertebral disks provide
elasticity and flexibility. However, over time, the
discs gradually lose these properties and begin to
change position. This causes pain and other
symptoms of degenerative disc disease. However,
the diagnosis of any type of degenerative disc
disease is complicated by multifactorial symptoms
which depend on age, exercise, posture, obesity,
lifestyle, etc. [3].

Due to the multifactorial nature of degenerative
disc disease development, the immediate cause is
not always easily determined, and the diagnosis is
difficult. Symptoms of the disease are unclear and
the etiology is not fully understood [5].

The treatment of degenerative disc disease
directly depends on its stage: an early stage of the
disease usually  requires massage and
physiotherapy, but if the course is more severe, all
these measures will only serve a preventive effect,
since in this case, more radical treatment is needed.
Treatment of discopathies falls into two categories:
surgery and conservative therapy. The main
indications for surgical treatment are long-term
acute pain caused by intervertebral disc protrusion,
spinal instability and/or stenosis of the spinal cord,
ineffectiveness of conservative therapy. There are
two techniques to perform the operation:
microsurgical and classical. The first technique is a
more state-of-the-art method. The operation is
performed via a small incision, through which a
special tool is introduced, with bone structures left
intact. After such an operation, the rehabilitation
period is accelerated. The classic technique of
surgery involves a larger incision, and thus, a more
serious trauma, with partial removal of bone
structures. In this case, the patient needs long-term
postoperative rehabilitation [6].

Conservative treatment strategies include all
therapeutic procedures used in the early stage of
degenerative disc disease: massage, therapeutic
exercise (a set of special exercises selected
individually by a qualified specialist),
physiotherapy (electrophoresis, magnetic therapy,
ultrasound, etc.), acupuncture therapy [7].

Physiotherapy methods are included in national
clinical guidelines and standards of care for
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degenerative disc disease. To treat lumbar
degenerative disc disease, the following are used:
electromyostimulation, amplipulse therapy, shock
wave therapy, intratissual electric stimulation, laser
therapy. Magnetic therapy remains a commonly
used method in complex treatment. Its advantages
include good tolerability and few contraindications,
as well as its suitability for the period of
exacerbation. By affecting all parts of the
pathological process, it significantly reduces pain
after a few procedures and allows expanding motor
activity volume. In addition, improving the
trophism in the affected tissues slows down the
progression of the disease [6].

Therapeutic exercise is an integral part of the
comprehensive treatment of degenerative disc
disease. Exercises aimed at maintaining the tone of
the spine skeletal muscles and relieving pathological
muscle spasms, help to restore and maintain motor
activity and reduce pain severity. A significant
advantage of exercise therapy is that after a few
sessions with a trainer, a patient can perform
exercises at home every day. The most effective
method of exercise therapy is mechanotherapy that is
training with simulators according to an individually
developed plan with no axial load, as core muscles
formation requires weight training [7].

Immobilization devices are widely used. These
are spinal supports of various designs to protect the
spine against sudden, possibly injuring movements
and redistribute the load during static work. It is
advisable to use them only during the action of
adverse factors (driving, sedentary work, etc.) since
long-term use contributes to the development of
muscle hypotrophy and exacerbation of the disease
[6].

Drug therapy: analgesics, anti-inflammatory, and
anti-edematous drugs, drugs to improve blood flow,
muscle  relaxants,  Pregabalin,  Gabapentin.
Nonsteroidal anti-inflammatory drugs are most often
used in the treatment of this pathology. They are
available in various formulations for both topical
(gel, ointment) and systemic use (tablets, rectal
suppositories, solutions for intramuscular and
intravenous administration). Their action is based on
blocking the inflammatory process at the enzymatic
level, which eliminates edema in the affected area
and significantly reduces pain. In the early stage of
the disease, local use of nonsteroidal anti-
inflammatory drugs (NSAIDs) in combination with
non-drug methods (therapeutic exercise, magnetic
therapy) may be sufficient. In case of the expressed
pathological process and severe pain syndrome, it is

necessary to use tablets or even injectable drugs.
However, despite the anti-inflammatory and
analgesic effect of NSAIDs, long-term systemic use
may cause or exacerbate ulcerative-erosive processes
of the gastrointestinal tract, as well as renal and
hepatic disorders. Therefore, patients who take
NSAIDs for a long time also need drugs for gastric
mucosa protection [4].

In case of insufficient effectiveness of
nonsteroidal  anti-inflammatory  drugs, it is
advisable to use them in a combination with
analgesics and drugs for vegetative system
correction first before trying dose titration. Among
the whole range of modern anticonvulsants,
Pregabalin and Gabapentin are most often used to
eliminate neuropathic pain. Their action is
associated with decreased sensitization, restoration
of neurotransmitter balance, increased gamma-
aminobutyric acid-ergic effects, and reduced effects
of glutamate [7].

Systemic muscle relaxants, which relieve
muscle spasms, are also widely used. They act to
relax spasmodic muscles, reduce the compression
of nerves and blood vessels and lessen edema in the
affected area; this improves blood circulation and
innervation and, thus, relieves pain. Reduced
muscular defense allows the tension of the
ligaments to decrease; the pain subsides, while the
volume of movements increases. Muscle relaxants
for the treatment of degenerative disc disease are
available in the form of tablets and solutions for
intramuscular  administration; to achieve a
therapeutic effect, they are taken for a long time
with a gradual dose increase [8].

B vitamins are used both as tablets and solutions
for intramuscular administration. They are believed
to have a neurotrophic and mild analgesic effect,
but there is no reliable evidence-based justification
for their use in degenerative disc disease [6].

Another effective technique is the correction of
pain with drug nerve blocks. This is an injection
given to the affected area to "switch off" the pain
reflex, relieve inflammation, lessen swelling around
the nerve root, and improve its trophism. The
therapeutic block is necessary to break the vicious
circle: pain impulse — muscle spasm — pain. The
drug is injected at a certain point — in the segment
of the spine, where the pain is most severe. The
drug "envelops" the affected nerve trunks and
blocks pain receptors, which helps to achieve a
therapeutic effect: analgesia and elimination of
edema and inflammation. With the drug block, the
pain regresses in 3 stages: first, the intensity of pain
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increases due to irritation of nerve receptors with a
needle, then the pain is gradually mitigated; in the
third stage, the pain disappears. As compared to
other therapeutic methods, the advantages of
therapeutic blocks are: rapid relief; the drug acts
directly at the site of pain and provides a quality
analgesic  effect; the active substance s
administered directly at the pain point that
minimizes the risk of side effects. In addition to the
direct analgesic effect, drug nerve block relieves
muscle spasm and vessel wall spasm, provides an
excellent therapeutic effect for a long time,
eliminating both pain and its causes, and improves
trophism of affected tissues. The procedure can be
performed repeatedly, at the time of disease
exacerbation accompanied by pain [9].

There is a basic classification of spinal nerve
blocks: receptor block, tissue block, ganglion block,
conduction  block, paravertebral block. A
paravertebral block is one of the most commonly
used procedures to relieve pain in degenerative disc
disease. A paravertebral block is a collective
concept. This term suggests that the doctor injects
an analgesic in close proximity to the affected
segment of the spine. This procedure can be
performed in different ways: intradermally,
subcutaneously, intramuscularly, near the nerve
root or in the perineural area. Sometimes the
paravertebral injection is performed to block the
ganglia of the sympathetic trunk if the pain is
caused by the protrusion of the intervertebral disc
[8].

Epidural block of the lumbar part is a block of
spinal nerve roots, for which the anesthetic is
injected into the epidural space — the space in the
spinal canal between the vertebral canal and the
spinal cord. The anesthetic drug is administered at
the border of the sacral and lumbar spine. Once in
this area, the solution spreads to several segments
above and below. The anesthetic administered
epidurally blocks nerve receptors in vertebral
segments affected with degenerative disc disease. It
relieves pain, as well as eliminates the
inflammatory process, which is a common cause of
pain in degenerative disc disease. Patients hardly
feel the drug injection moment, with the exception
of patients having intervertebral discs protrusions or
hernias. They experience a significant increase in
pain during administration, but after the procedure,
the pain disappears after 2—-3 minutes [5].

An intra-articular block is also used in lumbar
degenerative disc disease. The drug is injected into
the joint capsule of the facet joint in the lumbar

region. This technique is actively used to treat acute
and chronic back pain. The course consists of 3—4
procedures with an interval of 5-7 days. In many
patients, the therapeutic effect occurs in 10 minutes
after the procedure. Within half an hour, less severe
pain returns, and then gradually passes away. Two
types of drugs are most often used for nerve block
therapy: local anesthetics and glucocorticosteroids.
As a preventive measure, the patient is
recommended to remain in the prone position for
several hours after the procedure. In the coming
few days, physical exertion and active motor
activity must be excluded. Improper behavior and
non-compliance with the appropriate regime will
cancel the entire effect of previous treatment of
degenerative disc disease [10].

The main objective of the study was to find and
implement the optimal set of treatment measures
for degenerative disc disease depending on the age
of a patient.

Materials and Methods. The medical records
of inpatients who were treated in the neurosurgical
department of the Sumy Regional Clinical Hospital
in 2019-2020 were analyzed. The course of
treatment of 93 patients (61 [65.6%] men and 32
[34.4%] women) was studied. The patients were
divided into groups according to their age: young
age (under 25) — 13 men and 8 women (22.6%);
middle age (26-60) — 24 men and 19 women
(46.2%); and elderly age (over 60 years) — 18 men
and 11 women (31.2%).

Results. In our study, it was found that younger
patients responded well to conservative treatment
and especially to traction therapy, and their
rehabilitation period after the surgery passed faster.
In the group of middle-aged and elderly patients, an
MRI study revealed moderate spondylosis and
spondyloarthritis in 33 people (35.5%), which were
a manifestation of dystrophic-degenerative changes
in the lumbar spine. In the group of young patients,
5 (5.4%) patients (3 men and 2 women) required
surgical treatment, i.e. sparing microdiscectomy; 9
(9.7%) patients in the middle-age group had
classical surgery (6 men and 3 women); 6 (6.5%)
patients in the elderly group were operated without
sparing microdiscectomy, which was associated
with severe degenerative-dystrophic changes in the
lumbar spine (4 men and 2 women).

Patients who did not require surgical treatment
responded well to conservative therapy,
paravertebral blocks, physiotherapy, and traction
therapy, followed by adaptation and therapeutic
exercise to strengthen the muscular skeleton. It
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should be noted that therapeutic exercise was
performed in the period after severe pain had been
relieved.

In the group of young patients, paravertebral
blocks were effective after 2—3 procedures in 76.2%
of patients; in the middle-aged group, a full course
(5 procedures) was performed in 69.8% of patients
to relieve pain; and only 34.5% of patients in the
elderly group responded well to the course of
paravertebral (17.25%) and intra-articular (17.25%)
blocks without requiring further intensive treatment
at a specialized department.

Epidural blocks were performed, and were
effective, in 2 patients of the middle-age group and
one patient in the elderly group, but did not have
statistical significance for the assessment of overall
treatment outcomes, and were associated with other
factors and features of the disease in these patients.

Conclusions/BucHoBKH

The results of our study show that complex
treatment including pathogenetic drug therapy,
complex paravertebral block, therapeutic physical
exercise, and physiotherapy treatment methods
provides adequate recovery of spinal function
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ANTIBIOTIC-ASSOCIATED BLOOD CHANGES IN NEWBORNS

Objective. The objective of the study was to determine the chances
of a decrease in CBC cells when using antibiotics in newborns.

Materials and methods. A total of 46 newborn infants who were
hospitalized with the main diagnosis of hypoxic ischemic
encephalopathy were examined. By gestational age, they belonged to the
late-preterm and term groups. The newborns were divided into 2
subgroups. Group 1 — main group: 25 children who received antibiotics;
group 2 — control group: 21 children who did not receive antibiotics.
Group 1 was divided into 2 subgroups: Group la, 16 newborns who
received 1 antibiotic and Group 1b, 9 newborns who received 2
antibiotics. Antibiotics were administered at age-related doses,
intravenously, including semi-synthetic penicillins, cephalosporins,
aminoglycosides, carbapenems, glycopeptides. The features of the
analysis of blood (CBC) were studied.

Results. It was noted that in terms of general characteristics, the
newborns of the main and control groups were comparable. When
comparing the mean values of blood counts, a significant decrease in
erythrocytes, leukocytes and erythrocytes was revealed in the group of
newborns who received antibiotics in comparison with the control group.
The absolute number of neutrophils was significantly lower in the group
of newborns who received 2 antibiotics vs. the control group. The odds
ratio calculation showed an increased risk of a decrease in cell levels
with antibiotic therapy prescribed. Leukocytes were found to have the
greatest chances of decreasing from the normative level — by 5.34 times,
as well as erythrocytes — by 3.56 times. The absolute number of
neutrophils decreased with the greatest chances when 2 antibiotics were
administered — by 22 times.

Conclusions. In general, the antibiotic therapy leads to a decrease in
the number of erythrocytes, leukocytes, platelets. This was most noted
for leukocytes and erythrocytes. The absolute neutrophil count decreased
most significantly with 2 antibiotics used.

Keywords: newborns, antibiotic therapy, complete blood count,
cytopenia.
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Meta. Metoro nociipkeHHsT OyJlo BH3HAUEHHS ILIAHCIB 3HW)KEHHS
KIIITHH 3aTajJbHOTO aHaTi3y KPOBI ITil YaC BUKOPHUCTAHHS aHTHOIOTHKIB y

HOBOHAPOJDKCHHUX.

Martepianun Ta Meroau. Ycboro Oyno mocmimkeHo 46 HOBOHapo-
JUKEHUX TiTeH, AKi mepeOyBaiy Ha CTAl[lOHAPHOMY JKyBaHHI 3 OCHOB-
HUM [iarHO30M TiMOKCHYHO-iIIeMiuHa eHredaonatis. 3a recramiifanmM

BIKOM BOHHW HaJIeXajH A0 IPYyI Mi3HOHEIOHOUIEHHX 1 JoHomeHnx. Ho-
BOHApoJKeH1 Oyiu moxineHi Ha 2 migrpynu. I'pyna 1, ocHoBHa, 25 ni-
TEH, SIKi OTPUMYBaJIM aHTUOIOTUKH, rpymna 2, KOHTpOJIbHA Tpyna, 21 nu-
THHA, SIKI HE OTPUMYBAJIM aHTUOIOTHMKHU. Y CBOO uepry, rpyma 1 Oyna
poznaineHa Ha 1Bl miarpynu: rpyna la, 16 HOBOHapOmKEHHUX, SIKI OTpHU-

MyBaiu | anTHOIOTHK Ta rpyna 1b, 9 HOBOHAPOKEHNX, SIKi OTPUMYBaJIH
2 aHTHOIOTHKH. AHTHOIOTHKH BBOIWIHCS y BIKOBHX J103aX, BHYTpIilll-

BOCTI aHaJIi3y KPOBi 32 OCHOBHHMH ITOKa3HUKaMH.

Pe3yabraTn. 3a3HaueHo, 110 32 3arajlbHUMHU XapaKTepPUCTUKAMH HO-
BOHAPOJDKEHI OCHOBHOI 1 KOHTPOJBHOI Ipyn Oynu nopiBHsHi. [Ipu aHa-
731 cepenHIX 3HaueHb ITOKa3HHMKIB KPOBiI OyJO BHUSBICHO IOCTOBIpHE
3HW)KEHHS EPUTPOLUTIB, JISHKOIUTIB Ta EPUTPOLIUTIB y IPyIi HOBOHAPO-
JUKEHHX, SIKI OTPUMYBAJIM aHTUOIOTUKH, MOPIBHSHO 3 KOHTPOJILHOIO IPY-
mor0. AOCOTIOTHA KUTBKICTh HEHTPO(DiIiB Oyia TOCTOBIPHO HUIBKOO IS
TPyl HOBOHAPO/KCHHX, SKi OTPUMYBalM 2 aHTHOIOTHKH, BITHOCHO
KOHTPOJIbHOI rpynu. Po3paxyHOK BiZHOIICHHS INAHCIB ITOKa3aB HasB-
HICTP MiJBUIIEHUX MIAHCIB 3HIWKCHHS KUTBKOCTI KIIITHH KPOB1 IIPH TPU3-
HadeHHi aHTHOaKTepianbHOI Teparrii. HaliOmbIi maHncH 3HIDKEHHS PiBHS
BiJl HOPMATHBHOTO BUSIBIICHO JJIS JISHKOIMTIB — B 5,34 pas3u, epuTpouu-
TiB — B 3,56 pa3u. AOCOIOTHE YHCIO HEHTPODUIIB 3HIIKYBATIOCS 3 HAli-
OUIBIIMMY [IAHCAMU TP BBE/ICHHI 2 aHTUOIOTUKIB — B 22 pas.

BucnoBok. IlpusHayeHHs aHTHOakTepialbHOI Tepamii NPU3BOIUTH
JI0 3HMXKEHHs KIJIBKOCTI €PUTPOLMTIB, JIEHKOIMTIB, TpoMmOouurie. B
HaWOUIBILOT Mipi Lie BiZ3HAYAIOCS AJIS JISHKOIMTIB Ta €pUTPOLUTIB. AG-
COJIIOTHA KUTBKICTh HEHTPO(]INiB HAHOUTBIE 3HAYHO 3HIKYBAJACS IMPH
BUKOPHUCTAHHI 2 aHTHO10THKIB.

Kiaro4oBi ci10Ba: HOBOHApODKEHI, aHTHOIOTHKOTEpAITisl, 3aralbHHMA
aHali3 KpoBi, IIUTOIICHIS.

ABTOp, BiANOBIgaIbHMII 32 IMCTYBAHHS:
Cepriit B. [Tomos, xadenpa nexiatpii, Cymcrkuii nepxaBauil yHiBepcuTeT, M. Cymu, Yipaina
e-mail: s.popov@med.sumdu.edu.ua

How to cite/ SIk muryBatu crartio: Popov SV, Smiyan OIl, Vasylieva OH, lusiuk LA, Profatylo AQ,
Romanenko TV, Govorun DA. Antibiotic-associated blood changes in newborns. EUMJ. 2021;9(4):325-331
DOI: https://doi.org/10.21272/eumj. 2021;9(4):325-331

Introduction/Beryn improvement in their survival rates. In no small
part, this is due to the use of aggressive and
invasive methods of diagnosis and treatment, which
can increase the risk of infection. Along with a
significant proportion of infectious diseases in the
neonatal period, this leads to the widespread use of
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The neonatal period is accompanied by a
significant level of morbidity and mortality.
Modern technologies for nursing and treating
pathological conditions of newborns have led to an
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antibacterial agents [1, 2]. Antibiotics are a key
factor in the treatment of infectious diseases and
significantly improve newborn survival. However,
they also have a fairly wide range of complications.
In addition to the formation of a pool of
microorganisms with increased resistance, these
include the development of microbiome disorders
of varying degrees, antibiotic associated diarrhea,
and allergic reactions [3, 4]. A number of authors
note a decrease in the number of blood corpuscles.
The mechanism of development of cytopenia is
different and includes direct toxic effects on the
bone marrow and/or myeloid precursors, antibody-
mediated destruction of blood cells. Studies have
established the dose-dependent effect of beta-
lactam antibiotics on granulopoiesis [2, 5, 6, 7, 8].
Other authors reported about antibodies-mediated
hemolytic anemia and thrombocytopenia. The
degree of change in the number of blood cells can
be significant and life-threatening [9, 10, 11]. At
the same time, there is no uniform idea about the
predominant damage to blood cells. Some authors
point to predominantly detectable neutropenia,
anemia and thrombocytopenia [12]. Others describe
the development of thrombocytopenia when using
antibiotics among the 4 main groups of drugs [10].

Obijective

The objective of the study was to determine the
chances of a decrease in CBC cells when using
antibiotics in newborns.

Materials and methods

A total of 46 newborn infants who were
hospitalized with the main diagnosis of hypoxic
ischemic encephalopathy were examined. By
gestational age, they belonged to the late-preterm
and term groups. The newborns were divided into 2
subgroups. Group 1 — main group: 25 children who
received antibiotics; group 2 — control group: 21
children who did not receive antibiotics. In turn,
Group 1 was divided into 2 subgroups: Group 1la,
16 newborns who received 1 antibiotic and Group
1b, 9 newborns who received 2 antibiotics.
Antibiotics were administered at age-related doses,
intravenously, including semi-synthetic penicillins,
cephalosporins, aminoglycosides, carbapenems,
glycopeptides. The features of the analysis of blood
(CBC) were studied according to the indicators of
RBC - red blood cells; MCHC — mean corpuscular
hemoglobin  concentration;, MCV - mean
corpuscular volume; WBC - white blood cells;
ANC — absolute neutrophils count; PLT — platelets;

MPV — mean platelets volume. The presence of
differences between Group 1 and Group 2, as well
as Group la and Group 1lb with Group 2, was
assessed. To assess the chances of developing
cytopenia, reference values of the lower limit of
normal and average values for RBC, WBC, ANC,
PLT indicators were used [13, 14].

All statistical data were processed using a
standard statistical formula. Continuous variables
were confirmed for normal distribution by the
Kolmogorov-Smirnov test and expressed as mean
values + standard error (M + SE). Differences
between the two groups in continuous variables
were analyzed using an independent t-test for
normal distribution. The odds ratio (OR) was
obtained. For statistical significance calculating the
criteria 2, Fisher (F), Student test (t) were used.
P-value of < 0.05 was considered statistically
significant.

All research methods and experiments have
been examined and approved by the appropriate
Ethics Committee and have therefore been
performed in accordance with the ethical standards
laid down in the Declaration of Helsinki.

Results

General characteristics of the studied groups of
newborns are presented in Table 1. The average
body weight at birth was the smallest in Group 1b —
2638.85 + 112.33 grams, the highest in Group 2 —
2865.25 + 83.17 grams. At the same time, there was
no significant difference between them. The
average body length at birth was also the lowest in
Group 1b children — 46.97 + 0.61 cm and the
highest for Group 2 — 47.72 + 0.45 cm. This
indicator also did not have significant differences
between the study groups. The gestational age of
newborns was within the values for the
characteristics of late-preterm and term groups.
This applied to children of all studied groups, no
significant differences were found in this indicator,
the mean values ranged from 35.21 + 0.32 to 36.22
+ 0.23 weeks. The Apgar scores characterized the
presence of asphyxia in children of all studied
groups. The mean values of the assessment at the
1st minute of life were in the range from 3.9 + 0.47
to 4.7 + 0.54 units, there was no significant
difference between the groups, and corresponded to
the presence of moderate and severe asphyxia.
There was a positive dynamics of assessment on the
Apgar scale by the 5th minute of life. Its mean
value ranged from 6.64 + 0.59 units in Group la to
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Table 1 — The general indexes of the newborns

Indexes Group la (16) Group 1b (9) Group 1 (25) Group 2 (21)
Birthweight, grams, mean + SE 2723,11+104,67 | 2638,85+112,33 | 2698,35+78,24 | 2865,25+83,17
Length at birth, cm, mean + SE 47,88 +0,41 46,97 £0.61 4712 +£0.37 4772 +£0.45
Gestation age, mean = SE 35,21 +0,32 36,08 +0,44 36,16 + 0,57 36,22 +0,23
Child's age of antibiotic therapy 2314041 187045 2034031 2344036
onset, days, mean = SE
S‘S']'Ed s age of analysis, days, mean |05, g 9,97 + 0,64 10,23+0,38 9,76+0,6
Apgar 1, mean + SE 4,7+054 3,9+0,47 4,32 +0,39 46+041
Apgar 2, mean + SE 6,64 +0,59 6,96 + 0,77 6,81+ 0,46 7,01+054
Boys, absolute value/% 9/56,25 5/55,56 14/56 12/57,14
Girls, absolute value/% 7/43,75 4/44,44 11/44 9/42,86
Mother's age, years, mean + SE 26,82 +2,17 29,57 +2,2 2781+1,61 28,62+1,7

Note: * - significant difference between indexes of Group 1a, Group 1b, Group 1 with Group 2

7.01 + 0.54 units in Group 2. No significant
differences were found between the study groups.
The number of boys outnumbered girls and ranged
from 55.56% to 57.14% in Group 1b and Group 2,
respectively. The values did not differ significantly
between all the study groups. The age of the mother
of the children of the study groups was from
26.82+ 2,17 to 29.57 + 2.2 years in Group la and
Group 1b, respectively. The mean values did not
differ for the children of the study groups (p >
0.05). The start of antibiotic therapy was started in
the early neonatal period and ranged from 1.87 £

0.45 to 2.34 + 0.36 days of life. No difference was
found between groups (p > 0.05). The age of
children when CBC was taken was at the beginning
of the second week of life. It ranged from 9.97 +
0.64 to 10.26 + 0.48 days in Group 1b and Group
la, respectively. The values did not differ
significantly between all the studied contingents.
Thus, the values of the general characteristics of the
studied groups were comparable.

The results of the blood test parameters in the
groups are presented in Table 2. The RBC value

Table 2 — The CBC indexes in newborn of studied groups (Main value and its error)

Indexes Group la Group 1b Group 1 Group 2
RBC, 10"/l 3.84+0.14 3.62+0.19 3.64+0.12 41+0.14
P with Group 2 0.016
MCHC, g/l 349.37 +9.06 331.84+11.22 34359 +7.13 356.25 + 11.87
P with Group 2
McCV, fl 91.26 +3.93 89.21+5.38 90.55+3.12 91.44+ 4.6
P with Group 2
WBC, 107/l 6.13+0.43 5.81+0.53 5.92+0.33 7.3+0.46
P with Group 2 0.043 0.019
ANC, units 6793.94 + 167.55 6366.28 + 178.23 6579.21 +130.19 | 7032.84 + 163.54
P with Group 2 0.01 0.035
PLT, 107 206.27 £ 19.21 220.36 + 23.44 213.12 + 14.68 274.68 +18.12
P with Group 2 0.014 0.011
MPV, fl 8.34+0.22 8.2+0.32 8.43+0.18 8.62+0.21
P with Group 2

Note: RBC — red blood cells; MCHC — mean corpuscular hemoglobin concentration; MCV — mean corpuscular volume;
WBC - white blood cells; ANC — absolute neutrophils count; PLT — platelets; MPV — mean platelets volume
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was lower in the newborns who received antibiotics
than in the children who did not receive them. At the
same time, a significantly lower value was found for
Group 1 in comparison with Group 2 (p = 0.016).
The MCHC parameter reflected the saturation of
erythrocytes with hemoglobin. Its value tended to
decrease in Group 1b children, but not significant. A
similar picture was observed for the mean
erythrocyte volume, MCV. The MCV value was
smaller for the antibiotic-treated groups of children,
but not significant. Analysis of the total number of
leukocytes showed their lower value in Group 1a,
Group 1b, Group 1 in comparison with Group 2.
However, only for the pairs of Group 1b and Group
2, Group 1 and Group 2 the differences were
significant (p =0.043 and p =0.019 respectively).
The magnitude of the absolute number of neutrophils
had a similar trend. It was smaller in children who
received antibiotics. This confirmed a significantly
lower ANC value but already in Group 1b children —
6366,28 + 178,23 units in comparison with Group 2
—7032.84 £+ 163.54 units (p = 0.01) and in Group 1 —
6579,21 + 130,19 units in comparison with Group 2
(p =0.035). Platelet counts also decreased in children
receiving antibiotic therapy. The PLT value was
significantly lower in the newborns of Group la —
206.27+ 1921 10 and Group 1 21312+
14,68 10%1 in comparison with the indexes Group 2
— 274.68 + 18.12 10% (p=0.014 and p=0.011
respectively). The average platelet volume did not
show significant differences in the study groups.
There was a tendency to its lower values in children
treated with antibiotics, but not significant (p > 0.05).

Thus, the analysis of blood parameters showed a
decrease in erythrocytes, leukocytes and platelets in
children in the groups that received antibiotic
therapy. In the case of the parameter of the white
blood cells and absolute number of neutrophils, a
significant decrease was observed for children who
received 2 antibacterial drugs first of all.

To determine the magnitude of the chances of
developing a decrease in the number of blood cells
during antibiotic therapy (AB), the odds ratio was
calculated (Figure 1). For erythrocytes, the
reference value of the lower limit of the norm for
the corresponding age and gestational age was used
[13, 14]. The OR value was 3.56 units with a p
value of 0.003. This indicated a 3.5-fold increase in
the chances of erythropenia with antibiotics used.
The calculation of the odds ratio for the likelihood
of leukopenia was carried out in a similar way. The
reference value of the lower limit of the norm was
taken for age and gestational age. In this case, the
OR value was 5.34 units with a p value of 0.03.
Thus, leukopenia developed 5.34 times more often
with antibiotic therapy than without it. A
preliminary analysis showed that the absolute
number of neutrophils for the general group of
children in the main group will not show
neutropenia at the lower limit of the norm.
Therefore, the average value of the norm for age
and gestational age was taken. In this case, the odds
ratio was 3.81 units, but it was not reliable
(p = 0.19). However, when taking the results of the
ANC study in children who received 2 antibiotics,

Comparison pair OR p
AB vs low RBC PN 3,56 0,003
AB vs low WBC ¢ 534 0,03
AB vs low ANC * 381 0,19
AB vs low ANC Group 1b ° 22,25 0,0007
AB vs low PLT — 541 0,009

—————
01 05 1 5 10 20 30 80 200

Figure 1 — Dependence of the CBC changes and antibiotics use
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the OR value was higher. The OR was 22.25 units
with a p value of 0.0007. Thus, a decrease in the
level of neutrophils occurred, but largely depended
on the use of 2 antibiotics. The level of platelets in
the main group decreased, however, just as for the
ANC, the number of cases of decrease below the
5th percentile of the reference value was low. The
mean platelet count was also taken for age and
gestational age. In this case, the value of the odds
ratio was 5.41 units with a value of p = 0.009.

Discussion

Adverse drug events (ADEs) have been known
since the early days of medication. ADEs can
damage many organs and systems, including the
blood system, with development of the
pancytopenia. Drugs that can lead to blood ADEs
can be cytostatics, antiepileptics, antidepressants,
and antibiotics [2, 5, 15]. It is indicated that adverse
drug events can be detected in 19-51% of children
who received intravenous antibiotics [6, 7, 8]. The
most significant of these may be neutropenia, which
is more often observed with intravenous
administration. Anemia was 2-3 times less
common, and thrombocytopenia was even less

common [12]. Other authors indicate the
development  of  hemolytic  anemia  and
thrombocytopenia in patients receiving

carbopenems [15, 16]. Other works describe a high
frequency of agranulocytosis, which with a

Conclusions/BucHoBKH

In general, antibiotic therapy leads to a
decrease in the number of erythrocytes,
leukocytes, platelets.

Leukocytes were found to have the greatest
chances of decreasing from the normative level —

frequency of 12% can be caused by beta-lactam
antibiotics [9]. According to other researchers,
thrombocytopenia is an important component of
adverse drug events and antibiotics are responsible
for the implementation of at least 2 mechanisms of
antibody formation with the development of drug-
induced immune thrombocytopenia [10, 11]. In our
study, the odds ratio of 3.56 and 5.34 units were
identified for the development of eritocytopenia and
leukocytopenia respectively, which, to a certain
extent, corresponds to the available literature data.
However, this cannot be said about the level of
granulocytes. According to our analysis, the
decrease in the absolute number occurred with an
increase in chances of 3.81, depending on the
appointment of antibiotic therapy, but not
significantly. However, when calculating the odds
ratio in the group of newborns who received 2
antibiotics, OR was the highest — prescribing AB in
22 times increased the chances of a decrease in the
absolute number of neutrophils. The degree of
platelet reduction, according to our data, was still
less than the rest of the studied blood cells. Perhaps
this depended on the characteristics of the identified
groups of newborns or/and the characteristics of the
laboratory complex. The degree of platelet
reduction was less, but relative to the average value,
the chances of a decrease in their level with
antibiotic therapy increased 5.41 times.

by 5.34 times, as well as erythrocytes — by 3.56
times. The absolute number of neutrophils
decreased with the greatest chances when 2
antibiotics were administered — by 22 times.

Prospects for future research/IlepcneKTHBH MOAAJBIINX J0CTiIKEHD

Prospects for further research suggest conducting a study on a large sample of patients.
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ANTIBACTERIAL INFLUENCE OF SILVER
NANOPARTICLES ON MULTI-RESISTANT STRAINS OF
K. PNEUMONIAE ISOLATED AT HOSPITALS

Introduction. Overuse and misuse of antibiotics in humans,
animals, and agriculture has led to the widespread rise of antibiotic
resistance and strengthened nosocomial pathogenes' impact.
Klebsiella pneumoniae became an increasing threat to public health.
Nanomaterials are promising alternatives to conventional
antibiotics in the fight against multi-resistant germs. Silver
nanoparticles are well-known metallic nanoparticles with
antimicrobial activity.

Our research aimed to evaluate the spreading of K. pneumonia
resistant to antibiotics at hospital and assess the effectiveness of Ag
NPs against multi-resistant clinical strains of K. pneumoniae.

Material and methods. K. pneumoniae strains were isolated
and identified with the use of conventional bacteriological
techniques. Susceptibility of the microorganisms was assessed to
inhibitors of B-lactamases, carbapenems, macrolides,
oxazolidinones, and other groups of antibiotics with use Kirby-
Bauer disk diffusion method. The capability of AgNPs to inhibit
attachment and multiplication of the K. pneumoniae multi-resistant
strains was tested with the use of serial microdilution method,
resazurin assay, and SEM.

Results. K. pneumoniae was isolated from 13.7% of samples
predominantly at the microbial association (97.5%). The
microorganisms were resistant to five or more antibiotics in 73.2%
of cases. AgNPs possess antimicrobial activity against tested strains
at concentrations varied from 1.25 pg/ml to 2.5 pg/ml and kill all
germs in 3 hours of incubation. AgNPs inhibited biofilm formation
at initial stages and destroyed the mature (2 days) biofilm with Ag
NPs treatment at concentrations 20-40 pug/ml. The effectiveness of
mature K. pneumoniae biofilm treatment with AgNPs depended on
biofilm age. The SEM images of the two-days biofilm reveal lysis
of the bacterial cells after the cocultivation with Ag NPs but SEM
analysis detected the maintaining of the three-dimensional structure
in the case of a five-day biofilm after cocultivation with AgNPs.

Conclusions. The distribution of K. pneumonia among patients
with laryngeal pathology and its sensitivity to eleven antibiotics
were examined. There was revealed the high rate of K. pneumonia
multi-resistant strains. Ag NPs have strong antibacterial and anti-
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biofilm potential against multi-resistant K. pneumoniae. Therefore,
our results highlight that the Ag NPs have promising antimicrobial
and anti-biofilm abilities against multi-resistant clinical strains of
K. pneumoniae.

Keywords: antimicrobial activity,
antibiotic, sensitivity, K. pneumoniae.
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AHTUBAKTEPIAJIBHUMA BIVIUB HAHOYACTHUHOK CPIBJIA
HA IHOJIIPE3UCTEHTHI KJITHIYHI IMTAMUA
K. PNEUMONIAE

Beryn. HapmipHe Ta HenpaBwibHE BUKOPUCTAaHHS aHTHOIOTHKIB
JUIsL JIIKYBaHHS JIOJEH, TBAPUH Ta B CIJIbCBKOMY TOCIIO/IapCTBI MPHU3BeE-
JIO IO IIHPOKOTrO 3POCTAHHS aHTHOIOTHKOPE3HUCTCHTHOCTI Ta MOCHJICH-
HSI poni BHyTpimHbomikapusaux matoreHiB. Klebsiella pneumoniae
CTa€ Bce OUIBIIOIO 3arpo30I0 IS 340pOB’S HaceneHHs . Hanomarepianu
€ TIEPCIECKTHBHOIO aJbTEPHATUBOIO 3BMYAHUM aHTHOIOTHKaM y Gopo-
TE0I 3 MYJIBTHPE3UCTCHTHUMH MikpoOamu. HaHouwacTmHKH cpibna €
nmo0Ope BiTOMHMH METalieBi HAHOYACTHHKH 3 aHTHMIKPOOHOIO aKTHUBHIC-
TIO.

MeToro HaIoro JOCHIHKEHHS OYyJI0 OLIHUTH MOIIUPEHHS CTIHKUX
10 aHTuGioTHKiB mTamiB K. pneumonia cepen MallieHTiB Ta OLIHHUTH
aHTUMIKpOOHY edekTuBHicTh HU Ag 110710 MyNIbTUPE3UCTEHTHUX KITi-
Hivaux mramis K. pneumonia.

Marepiann ta meromu. [lItamu K. pneumonia Gynu Bumineni ta
ineHTH(]iKOBaHI 3 BUKOPHCTAHHSAM KIACHYHOTO OaKTEpiOIOTiYHOTO
MeTtoxy. UyTnuBiCTh MiKpOOpraHi3MiB 70 iHTiOiTOpiB B-ITakTamas, Kap-
OoreHeMiB, MaKpOIIiIiB, OKCAa30JiJOHIB Ta IHIINX TPyH aHTHOIOTHUKIB
OIiHIOBANIH AHCKO-mudy3itHuM metonoM Kipbi-bayepa. 3matricts HU
Ag TpUTHIYYBaTH NPHUKPIMJICHHS T4 PO3MHOKEHHS MYJBTHPE3HCTEHT-
Hux mramiB K. pneumoniae mepeBipsiu i3 BHKOPHCTAHHIM METOMY
cepiiHUX pO3BeJIeHb, TECTY Ha peAyKIlito pe3azypuny Ta CEM.

PesyabTaTu. K. pneumonia 6yso Bugineno 3 13,7 % 3paskis, nepe-
BaXHO B MiKpOoOHHUX acoriamisx (97,5 %). Y 73,2 % BumaakiB Mikpoop-
ra”i3aMu OyJu CTiiiKi 10 n'siTH Ta Oinbine anTuOioTHKIB. HU Ag memoH-
CTpYBaJI aHTUMIKPOOHY aKTHUBHICTh NMPOTH JIOCII/KYBaHUX IITaMIB Yy
KOHIeHTparii Big 1,25 MKr/mi 1o 2,5 MKI/MII Ta COIPHYUHIOBAJIH 3aru-
6enb yci Mikpooprani3mis uepe3 3 rogunu inkyoanii. H4 Ag inriOysa-
JM YyTBOpPEHHs OIOMJIIBOK Ha MOYAaTKOBUX €Talax Ta PyHHyBalH 3piiy
(2-x nmenny) GiorutiBky y koHueHtpauii 20—40 mxr/miu. EdextuBHicTh
aHTHOiOIUTIBKOBOT Aii cpibia 3anekaya BiA BiKy IUIIBOK , YTBOPEHHX
K. pneumoniae. Ha CEM 306paxkeHHsAX 2-X JEHHHX IUIBOK HasBHHUM
mizuc GakTepiadbHUX KIITHH, Y TOH K€ Yac aHami3 5-TH AEHHUX O0i0TuTi-
BOK BUSIBUB 30€pEXKEHHSI TPhOXMIpPHOI CTPYKTYPH.

BucHosku.

Y 1mpoMy  JOCTiTKEHHI

K. pneumoniae cepex maIlieHTIB 3 JIAPUHTOJOTIYHOIO TATOJOTIEND Ta

BHUBYCHO MO PEHHA

BH3HAYCHO YYTIUBICTh MIKPOOPTaHi3MIB 10 OAMHAAISATH aHTHOIOTHKIB.
BusiBneHo BHCOKHIT piBEHb MYJIbTHPE3UCTEHTHOCTI Cepel IITaMiB
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K. pneumonia. H4 Ag MaroTh NOTYXHHIA aHTHOAKTEpialbHUH Ta aHTHOI-
OIUTIBKOBHI TIOTEHIia]l TIPOTH MYyJbTHpe3ucTeHTHHX K. pneumoniae.
TakuMm 9rHOM, HaIIi pe3yIbTAaTH ITiIKPECToTh, mo HY Ag marots Oa-
raToo0iIsIIodi aHTUMIKPOOHI Ta aHTHOIOIUTIBKOBI BIACTHUBOCTI IPOTH
MyJIBTUPE3UCTEHTHHUX KIiHIYHUX mTamiB K. pneumoniae.

KoarouoBi ciioBa: aHTUMiKpOOHA aKTHBHICTH, HAHOYACTHHKH cpiOia,
aHTHOI0THK, 4yTauBicTh, K. pneumoniae.
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Introduction/Beryn

Klebsiella pneumonia is one of the increasingly
challenging species among Enterobacteria spp. The
bacteria are often detected in foods, sewage, soil,
plants, and the gastrointestinal tracts of animals [1].
It takes the second position after E. coli as a
pathogen responsible for various community-
associated and nosocomial infections [2]. The
pathogen is responsible for a comprehensive list of
human diseases ranging from wound infections to
septicemia, and these infections may impact human
health. Inadequate use of antibiotics facilitates the
formation of broad-spectrum drug resistance among
microorganisms. It leads to a rise in hospital-
associated infections numbers, and it increases the
mortality and financial burden on public health as
well [3]. Several studies indicate K. pneumoniae is
associated with high rates of antibiotic resistance [4].
In spite of the importance K. pneumonia as
nosocomial pathogen, the data about its meaning as a
causative agent and susceptibility to antimicrobial
substances are limited [5]. It is also known as a
pathogen with a high capability to biofilm formation
due to various virulence factors [6]. Infections
caused by biofilm-forming bacteria are difficult to
treat; therefore, searching for new antimicrobials
with antibiofilm activity is a hot topic for public
health.

Applying new approaches and new materials in
medical practice is crucial to dealing with antibiotic
resistance. The antimicrobial properties of metals
have been known for a long time. However, their use
as antimicrobials was limited due to their toxicity.
Due to the development of nanomedicine, the
interest in nanometals, especially silver and its salts,

has increased. Silver nanoparticles possess several
antimicrobial mechanisms; thus, bacteria can form
the resistance slightly [7]. Apart from that, the metals
are stable under conditions currently found in the
industry. Over the past few decades, there was a
huge rise in information on AgNPs antimicrobial
activity [8]. However, several unresolved issues still
stay. There are several drawbacks such as an easy
aggregation of nanoparticles, the uncontrolled release
of silver ions, and poor stability of solution that need
to be solved.

Thus, the purpose of our research was to
evaluate the spreading of K. pneumoniae strains
resistant to antibiotics at hospitals and assess the
antimicrobial effectiveness of the Ag NPs against
them.

Material and methods. During 2019-2021, we
examined 300 samples from patients with laryngeal
pathology.  Patients  were  comprehensively
examined following standards of care. To
determine the microbial profile of the examined
biotopes microbiological study of nasopharyngeal
smears was performed in the bacteriological lab of
Sumy State University. The sensitivity of the
microbes to antibiotics was assessed with the use
Kirby-Bauer method on Mulller-Hinton agar.
Antimicrobial susceptibility was assessed to
inhibitors ~ of  B-lactamases, carbapenems,
macrolides, oxazolidinones, and other groups with
the use of the recommendation of the National
Committee for Clinical Laboratory Standards. To
evaluate the influence of silver nanoparticles on the
K. pneumoniae vitability and biofilm formation, we
selected multi-resistant microorganisms.
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The AgNPs were prepared at NanoWave
(Warsaw, Gdansk, Poland) and previosly described
[9] at 3 g/L silver concentration. Nanoparticles
were cube-shaped with size from 80 nm to 800 nm
and smaller silver nanoparticles of spherical shape
adhered on it. EDX confirmed the chemical purity
of obtained AgNPs with a residual quantity of CI
and Na.

The silver nanoparticles' antimicrobial activity
against K. pneumoniae strains was examined with
determination of the minimal inhibitory
concentration (MIC), the kill kinetic, inhibition of
biofilm formation, and influence on biofilm
viability.

MIC was assessed with the use of the broth
microdilution method. At first, the serial dilutions
of the AgNPs were prepared, and 20 pl of each
concentration was put into a polystyrene 96-well
plate. Inoculum of the fresh cultures of
K. pneumoniae was prepared in Mueller-Hinton
broth at concentration 5x10° CFU/ml. Then 180 pl
of bacterial suspension was added to the silver
solution to reach the desired concentrations (0.31—
40 pg/ml). Plates were incubated at 37 °C for 24 h.
The assays were performed in triplicate. The MIC
was the lowest concentration of the AgNPs
completely inhibited visual growth of germs.

The time-dependent dynamic of bacteria-killing
was conducted at bacteria  concentration
5x10° CFU/ml and AgNPs concentration equal
MIC. Bacteria incubation in Muller-Hinton broth at
37 °C has followed the aliquots (10 pl) inoculation
from each well onto Mueller-Hinton agar in 1, 3, 6,
12, 24 hours. Then formed colonies were counted.

The influence of AgNPs on biofilm formation
was detected by assessing the formed biofilm
biomass with gentian violet staining. The bacteria
were incubated in 96-well microtiter plates
containing AgNPs solutions at the half and 1 MIC
concentrations for 24 hours. Then non-adherent
cells were removed from the plate, and the biofilm
mass attached to the wells was stained with 0.1%
crystal violet (30 minutes). After that, the dye was
dissolved with ethanol. The optical density of
solubilized crystal violet was measured by the
Thermo Scientific Multiscan FC  microplate
photometer ESW 1.01.16 (wavelength 595 nm). All
tests were done in triplicate. The coefficient of the
microbial biomass reduction was calculated as a
proportion of the optical density of the tested
sample to the optical density of control in the
percentage equivalent.

The microorganisms were incubated initially for
different time intervals (48 and 120 hours) to
examine the silver nanoparticles effect on
preformed biofilms. Then AgNPs at concentrations
10, 20, 30, and 40 pg/ml were added to the wells
and incubated for 24 h. It was followed the
resazurin assay and crystal violet staining. The
percentage of cell viability was calculated
according with protocol provided by manufacturer.

AgNPs action on the biofilms structures was
assessed with SEM. The glass slides were
submerged into inoculums of K. pneumoniae in
Mueller-Hinton broth and were incubated for 0, 48,
120 h. After that, glass slides were incubated with
AgNPs at concentrations 10, 20, 30, and 40 pg/ml
for 24 h. Then they were fixed in 2.5%
glutaraldehyde, washed in buffer, and dehydrated
with a series of 50, 70, 90, and 100% ethanol. The
glass slides were coated with silver and examined
under scanning electron microscopy (SEM, Hitachi
S-3000N).

One-way ANOVA multiple comparisons with
the Tukey’s post-hoc analysis was used to assess
the difference between groups using GraphPad
Prism 8.0 software. p value of < 0.05 was
considered statistically significant.

Results.We have examined 300 samples from
patients with laryngeal pathology and isolated 41
strains  of K. pneumoniae  (13.7%). The
microorganisms were isolated predominantly in a
microbial association in 97.5%. The K. pneumoniae
was associated with gram-positive
(Staphylococcus spp., S. pyogenes), gram-negative
(Enterobacrerium spp., P. aeruginosa) bacteria,
and C.albicans. According to antibiotic resistance
profiles (Fig. 1), all tested strains of K. pneumoniae
were susceptible to Levofloxacin and Imipenem.
The biggest amount of K. pneumoniae strains were
resistant to Azitromycin (9.1%). Analyses of
antibiotic-resistant profile revealed that 73.2% of
isolates were resistant against five or more
antibiotics, and almost a quarter of strains was
resistant to carbapenem (Imipenem).

The evaluation of the AgNPs antimicrobial
activity against the tested strains revealed the MIC
varied from 1.25 pg/ml to 2.5 pg/ml. The increase
of AgNPs concentration in 2 times caused the total
killing of microbes. The time-kill kinetics profile of
AgNPs  against K. pneumoniae at MICs
demonstrates a gradual drop of the viable cells
numbers over the experimental time. The numbers
of bacteria cells reach 0 logl0 CFU/ml to 3 h
incubation (Fig. 2)
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Figure 1 — K. pneumoniae antibiotics susceptibility profile

Examination of the antibiofilm effectiveness for
AgNPs at 0.5 and 1 MIC was performed on the
initial attachment and maturation stages. Evaluation
of the AgNPs' ability to inhibit adhesion and a
biofilm  formation with K. pneumoniae at

CFUTogl0

Oh 1h

concentrations 0.5 and 1.0 MIC on the initial stage
showed a slight decrease in the biofilm mass and
quantity of living cells compared with non-treated
bacteria (Fig. 3).
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Figure 2 — Time-dependent bactericidal activity of the tested silver nanoparticles against K. pneumoniae

The effectiveness of mature K. pneumoniae
biofilm treatment with AgNPs depended on biofilm
age (Fig.4). It was found the decrease of the biofilm
mass by an average of 60% at concentration 20—

40 pg/ml. However, there were no differences in
K. pneumoniae biofilm mass and cell viability on five
days biofilm.
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Figure 3 — The percentage of K.pneumoniae biofilm mass and cell viability after treatment with AgNPs at
concentration 0.5 and 1.0 MIC on initial stage

The SEM micrographs (Fig. 5) of initial stage biofilm showed bacteria tethered to each other by a
biofilm formation at the control group show fibrillar network composed of copious amounts of
bacteria adhering tightly to each other. Observation long, flexible pili that extended several microns
of the bacterial clusters at second- and fifth-day away from the bacteria.
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Figure 4 — The percentage of K.pneumoniae biofilm mass (a) and cell viability (b) after
mature biofilm treatment with AgNPs
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The obtained micrograph indicates a
considerable reduction in biofilm in the initial
attachment stage. In the case of primary
cocultivation of the AgNPs and K. pneumoniae we
detected only the single bacterial cells attached to
the surface. These data show that AgNPs decreased
the biofilm-forming ability. It could be caused by
inhibition of bacteria multiplication or bacterial
adhesion.

The images of the two-day biofilm reveal lysis
of the bacterial cells after the cocultivation with Ag
NPs. The membrane integrity of K. pneumoniae
was violated in the presence of AgNPs. SEM
analysis detected the maintaining of the three-
dimensional structure in the case of a five-day
biofilm after co-cultivation with AgNPs.

Figure 5 — Scanning electron micrographs of K. pneumonia biofilms formed on the glass (37 °C) at different
time intervals after 24 h (0d), 48 h (2d) and 120 h (5d)
K — Control, AgNPs - treated with 20 ug/m! of silver nanoparticles
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Disscussion. Many studies indicated the threat
of antimicrobial resistance as a complex affected
patients, healthcare, and economy in all countries
[10]. The ESKAPE pathogens cause concern due to
their capacity to escape from antimicrobial therapy,
increased duration of treatment, and financial
burden on public health [11]. Currently,
K. pneumoniae is one of the most important species
among gram-negative microbes of this group. In
this work, we have examined the distribution of
K. pneumoniae strains among patients with
laryngeal pathology. We isolated the bacteria
mostly in association from 13.7% of samples.
Three-quarters of isolates were multi-resistant. Hera
Nirvati et al. [12] isolated a bit higher numbers of
K. pneumoniae (17.36%), but there was a lower
level of antibiotic resistance (54.49%).

According to Hemeg [13], Ag NPs possess a
greater surface area, leading to a more controlled
release of Ag® and could be a promising
antibacterial compound. We have examined the
cubic shape AgNPs on the antimicrobial activity
against the multi-resistant clinical strains of
K. pneumoniae. It was revealed the antibacterial
effectiveness of AgNPs at concentration 1.25-2.5

Conclusions/BucHoBKH

In this study, the distribution of the
K. pneumoniae among patients with laryngeal
pathology and its sensitivity to eleven antibiotics
was examined. There was revealed the high rate
(73.2%) of K. pneumonia multi-resistant strains.
Ag NPs has strong antibacterial and antibiofilm

pg/ml in 3 hours of cocultivation with
K. pneumoniae. MIC of tested AgNPs was lower
than it was reported by Pareek et al. [14].

K. pneumoniae possesses the ability to form
biofilms that is central to their pathogenicity. A
sticky capsule and several adhesive fimbrial or non-
fimbrial adhesins are essential to biofilms formation
[15]. The investigation of AgNPs anti-biofilm
activity showed its slight inhibition effect on
biofilm formation at initial stages. We have also
detected the destruction of the mature (2 days)
biofilm with Ag NPs treatment at concentrations
20-40 pg/ml. The AgNPs used in our experiment
demonstrated higher effectiveness than
G. Rajivgandhi et al. reported it [16], who describe
the K. pneumoniae antibiofilm effectiveness at
concentration 50-100 pg/ml. It is known that
Ag NPs interact with the microbial surface and may
lead to the disruption of the cell membrane. Our
SEM data confirm this on a two-day biofilm, but
the absence of AgNPs effectiveness was detected
against a five-day biofilm. Obviously, there is a
need to further investigate the mechanisms and
substances that protect K. pneumoniae mature
biofilm.

potential against multi-resistant K. pneumoniae.
Therefore, our results highlight that the Ag NPs
have promising antimicrobial and anti-biofilm
abilities against multi-resistant clinical strains of
K. pneumoniae.

Prospects for future research/IlepcnieKTHBH NOAAJbIIMX AOCTiZKEHD

The further investigation of the AgNPs effect on the mature biofilms formed by K. pneumoniae will provide

us with new knowledge.
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CLINICAL, MORPHOLOGICAL, AND EPIDEMIOLOGICAL
CHARACTERISTICS OF ENDOMETRIAL HYPERPLASTIC
PROCESSES IN SUMY REGION

Endometrial hyperplastic processes take an important place among the
gynecological diseases in women of various ages and are one of the most
common reasons for admission at inpatient gynecology departments. The
urgency of the pathology is due to the significant prevalence of
endometrial hyperplastic processes, high incidence of malignancy,
prolonged relapsing course, and decreased reproductive function, since
these diseases are one of the most common causes of infertility in women
of childbearing age. The statistics related to the incidence of endometrial
hyperplastic processes in Ukraine is not available. An analysis of case
histories and medical records showed that in 40% of cases, endometrial
hyperplastic processes were asymptomatic. In 60% of cases, the clinical
manifestations of endometrial hyperplastic processes were menstrual
disorders, such as dysmenorrhea, oligomenorrhea, menorrhagia, and
metrorrhagia. In 30% of cases, endometrial hyperplastic processes were
recurrent. The most common concomitant pathologies of the pelvic organs
were uterine leiomyoma and endometriosis; the most common
concomitant extragenital diseases were hypertension and obesity. Our
study and data analysis showed that there is an increasing trend in the
incidence of endometrial hyperplastic processes in Sumy region in 2011
2020. The maximum incidence was in 2016. A correlation was found
between hyperplasia incidence and age. Thus, the largest number of non-
atypical and atypical endometrial hyperplasia cases was observed in
women aged 45-55 years. The lowest number of non-atypical endometrial
hyperplasia cases was registered in women aged 66+, while atypical
hyperplasia cases — in women under 30 years of age. Glandular polyps of
the endometrium were most often diagnosed at the age of 31-44; the
lowest number of these was found in women over 66 years. Most
glandular-fibrous endometrial polyps were observed in women aged 45—
55 years, while women under 30 presented with the fewest cases. Fibrous
endometrial polyps were most common in older age groups — 66+; the
lowest number of such endometrial polyps was found in women under 30
years. We attributed the decreased incidence of endometrial hyperplastic
processes in 2020 to the quarantine measures introduced, which, as a
consequence, led to the decreased number of diagnosed cases, since they
are often asymptomatic.

Keywords: endometrial hyperplasia, endometrial polyps, morbidity,
classification, diagnostics, statistics.
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KJIITHIKO-MOP®OJIOI'TYHA TA EIMIAEMIOJIOI'TYHA
XAPAKTEPUCTHUKA I'MEPIIVIACTUYHUX INPOLECIB
EHIOMETPIA Y CYMCBKOMY PEI'TOHI

lNneprmacTUdHi poLiecH eHAOMETPis OCITAI0Th BaroMe MicCIie ceper
TIHEKOJIOTTYHOT 3aXBOPIOBAHOCTI KIHOK Pi3HUX BIKOBHX TPYI Ta € OIHIEIO
3 Ha{OLTBII YaCTUX MPUYHH TOCIITaji3amii 10 TiHEKOJIOTIYHOTO CTalliOHa-
PY. AKTyaJbHICTb NATOJIOTI] 3yMOBIJICHA 3HAYHUM MOIIUPEHHSM TilepIuia-
CTHYHUX TPOICCIB SHIOMETPIisi, BUCOKOI YaCTOTOK MANIrHi3allil, TpUBa-
JIMM PELUIUBYIOYMM IepediroM Ta 3HIKEHHSIM PElpOAYyKTUBHOI (QYHKIIT,
aJUKE BOHHM € OJTHIEIO 3 HAlYacTIIIMX MPUYMH HETUTAS Y KIHOK PEenpoay-
KTUBHOTO BiKy. CTaTHCTHYHI JaHi 100 3aXBOPIOBAHOCTI Ha TillepIuiac-
TUYHI TIPOIIECH SHIOMETpist B YKpaiHi BincyTHi. BukoHaHU# aHami3 icTo-
piif XBOpoO Ta MEIMYHUX KapT IMoKa3as, mo y 40 % BumazkiB rineproiac-
THYHI TIponecu eHgomerpis Oymm OescumnroMHEMH. Y 60% BHIaiKis
KIIHIYHAUMH TPOSBaMH TillEPIUTACTUIHUX MPOIECIB SHAOMETPis OyIH Imo-
PYLICHHS] MEHCTPYaIbHOTO IIMKITy y BHIJIIII MEHOparii, MeTpoparii, Juc-
MeHopei Ta oniromenopei. Y 30 % BHUMajakiB TinepruiacTU4HI HPOLECcH
CHIIOMETPist OyIH peruuByrounMH. HalgacTilow CymyTHHOIO MaToJIOri-
€10 31 CTOPOHU OPTaHiB MAajoro Tasy OyJu JieloMioMa MaTKH Ta CHIOMET-
pio3, a eKCTpareHiTaJIbHOIO MaTOJIOTIEI0 — TINePTOHIYHA XBOpo0a Ta 0XKH-
piHHsL. BukoHaHe HaMu JOCTI/DKEHHS Ta aHalli3 JaHUX MOKa3as, 10 Ha
CHOTOJIHI CHOCTEpIraeThcsl TEHACHIIS 0 3pOCTaHHS 3aXBOPIOBAHOCTI Ha
rimeproracTidHi nporecu eHmoMeTpist y CyMCBKOMY perioHi y mepiox
2011-2020 pokis. Ilik 3axBoproBaHocTi mpumnagas Ha 2016 pik. Bigmiva-
€ThCS TIEBHUH B3a€EMO3B 130K YAaCTOTH TillepIlIa3iii 3 BIKOBUMH KaTeropis-
Mu. Tak, HaWOTbIIA KITBKICTh HEATHIIOBUX Ta aTHIIOBHX TillepIuia3iii eH-
JIOMETPIsl CIIOCTEPITaEThCs y KIHOK BikoM 4555 pokie. HaiimeHIa Kiib-
KICTh HEaTHIIOBUX TinepIuiasiii eHI0MeTpis BUSIBIICHA Y JKIHOK BIKOM 66 i
OisiblIe POKIB, @ aTUIOBHUX TinepIuiasiid — y skiHoK Bikom o 30 pokiB. 3a-
JIO3KMCTI TOJNIMK €HJOMETpisi HaWvacTille IiarHOCTYIOThCsa y Bimi 31-44
POKH; HaliMEeHIIIa 5K KUIbKICTh 3aJI03UCTHX MOJIMIB €HIOMETpisl BUsBJICHA
y XKIHOK Ticis 66 pokiB. HaiiGinpma KinbKiCTh 3a1103HCTO-(PiOpO3HUX TIO-
JITB €HIOMETPIisl CIIOCTEPITaeThes y KIHOK BikoMm 45-55 pokiB, a Haii-
MeHIIa — y xiHOK 10 30 pokiB. @iOpo3Hi MOMINMK SHIOMETpisl HaifyacTimre
3YCTPIiYalOThCS Y CTApIINX BIKOBHX Ipymax — 66 i Ourelne pokiB; Haii-
MEHIIIA KUIBKICTh TaKWX IOJIIIB EHIOMETpis BHSBICHA Y KiHOK 1m0 30
POKiB. 3MEHIIIEHHS 3aXBOPIOBAHOCTI Ha TiNEPIUIACTUYHI TPOLIECH SHIOMe-
Tpist y 2020 poui HaMH TTOSICHIOETHCS] BBEICHUMH KapaHTHHHUMH 3aX0]1a-
MH, 1, K HACJiJOK, 3MEHIIECHHSAM KUILKOCTI JIIarHOCTOBAHUX BHIIAIKIB
TiepIUIaCTUYHUX TPOIECiB SHIOMETPisd, aJp)ke OCTaHHI 4acTo rmepedira-
I0Tb O€3CHMIITOMHO.

KuarodoBi cioBa: rinepruiasisi eHZOMETpis, TOJINK €HIOMETpis, 3a-
XBOPIOBAHICTh, KJIaCH(iKaIlis, IarHOCTUKA, CTATUCTHKA.
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Introduction/Beryn

Endometrial hyperplasia (EH) is a pathological
condition characterized by hyperplastic changes in
the glandular and stromal structures of the
endometrium in the uterine cavity [1]. This is a
histological diagnosis often made by morphologists
and clinical gynecologists.

Clinicians and pathologists pay special attention
to endometrial hyperplastic processes (EHP) due to
the increasing incidence of this pathology (more
than 200,000 new cases registered in developed
countries per year) and the high risk of malignant
transformation in untreated patients [2].

According to foreign authors, EHP developing
in peri- and postmenopausal women leads to
malignant transformation in 80% of cases. The
frequency and timing of malignant transformation
depend on the type of EHP [3]. Although there is
no screening tool available for endometrial cancer,
EHPs are recognized as prognostic markers for it,
and thus, timely detection of EHP will help prevent
the development of malignant processes [4].
Despite the high frequency of endometrial
hyperplastic processes in the premenopausal period
(up to 60-76%), there is an increasing trend of
young women diagnosed with this disease. Due to
anovulation secondary to chronic
hyperestrogenemia, EHP became one of the causes
of infertility in women of reproductive age [5]. The
prevalence of endometrial polyps (EP) in women is
about 7.8%. But in women over 30, it reaches 9.2%.
In most cases, the polyps are benign. Estimation of
endometrial cancer risks secondary to polyps varies
depending on age groups and amounts to 1.1-4.9%.
In older age groups, the risk of malignancy is
higher [6]. The malignant potential of polyps is
understudied [7].

There is no statistics available on the incidence
of endometrial hyperplasia in Ukraine [8].

According to the International Statistical
Classification of Diseases and Related Health
Problems (10th Revision, Australian Modification,
2017), EHPs include:

N84 Polyp of female genital tract

N84.0 Polyp of corpus uteri

N85 Other noninflammatory disorders of uterus,
except cervix

N85.0 Endometrial glandular hyperplasia:
cystic, glandular-cystic, polypoid

N85.1 Endometrial adenomatous hyperplasia

Hyperplasia of endometrium, atypical [9].

According to 2014 WHO classification, non-
atypical hyperplasia and atypical hyperplasia are
distinguished [10].

In 2000, a group of gynecologists suggested a
classification of endometrial intraepithelial
neoplasia  (EIN) based on computerized
morphometric analysis. Morphological D-score is
calculated as stromal volume over total tissue
volume. The total tissue volume includes the
epithelium, stromal volume, and gland lumen. The
endometrial tissue is considered benign if D > 1 and
EIN if D <1 [10].

The diagnostic criteria for EH are based on the
assessment of the balance of glandular and stromal
endometrial components, as well as the presence or
otherwise of atypical epithelial cells. EHPs are
characterized by endometrial glands proliferation,
which leads to an increase in the gland to stroma
ratio > 50%, in contrast to normal proliferative
endometrium (gland to stroma ratio < 50%) [11].

Given the urgency of this problem, the goal of
our study was to evaluate the prevalence of
endometrial hyperplastic processes in Sumy region
in 2011-2020 and to perform an analysis of the
data.

Materials and methods

Data were collected and analyzed at MI of
Sumy Regional Council "Sumy Regional
Pathoanatomical Bureau" and at Department of
Pathology of Medical Institute of Sumy State
University in 2011-2020. The treated cases of
endometrial hyperplastic process were analyzed
using the data provided by Municipal Non-Profit
Enterprise of Sumy Regional Council "Sumy
Regional  Clinical Oncological Dispensary",
Municipal Non-Profit Enterprise of Sumy
Municipal Council "Blessed Virgin Mary Clinical
Maternity Hospital”, and Municipal Non-Profit
Enterprise of Sumy Regional Council "Regional
Clinical  Perinatal Center" in 2011-2020.
Histological specimens were studied using
morphological methods. Methods of statistical
analysis were used to process the obtained results.
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Results and discussion

An analysis of case histories and medical
records showed that in 60% of cases, EHPs were
accompanied by menstrual disorders, such as
dysmenorrhea, oligomenorrhea, menorrhagia, and
metrorrhagia. In 40% of cases, endometrial
hyperplastic ~ processes  were  asymptomatic.
Analysis of histological material revealed that
glandular hyperplasia of the endometrium is
characterized by glands of various shapes and sizes
(small to large and cystic). The latter were lined
with high prismatic epithelial cells with multiple
rows of nuclei and clearly defined apical sides of
cells. The nuclei were oval and rich in chromatin.
The cytoplasm was basophilic, usually with no
secretion, although sometimes there was some

2500

mucus in the lumen of the glands. Stromal cells
were slightly enlarged and had acidophilic
cytoplasm. In glandular and stromal cells, mitotic
figures were often observed, which indicated active
proliferation of glandular and stromal elements [12].

According to the results of the analysis, it was
found that the largest number of EHP cases in
Sumy region over the past 10 years was registered
in 2016 (2020 cases of which 1679 EH cases
(83.1%) and 341 EP cases (16.9%)), and the lowest
number of EHP cases — in 2020 (1317 cases of
which 899 EH cases (68.3%) and 418 EP cases
(31.7%)) (Fig. 1). The latter might be due to the
COVID-19 pandemic and related quarantine
measures which led to a reduction in the number of
diagnosed EHP cases.
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Figure 1 — Changes in the total number of EHP in Sumy region in 2011-2020
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Figure 2 — Number of non-atypical EH and atypical EH cases in Sumy region in 2011-2020
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According to the study results, the most of non-
atypical EH cases were registered in 2016 (1656
cases — 98.6% of the total number of diagnosed
EH cases in 2016), while the minimum number
was reported in 2020 (861 cases — 95.8% of the
total number of diagnosed EH in 2020). Atypical
EH cases were most prevalent in 2017 (75 cases —
5.8% of the total diagnosed EH cases in 2017),
while the fewest atypical EH cases were reported
in 2011 (5 cases — 0.35% of the total diagnosed
EH cases in 2011) (Fig. 2).

52,70%

\_5,20%

\_4,10%

Analysis of the frequency of diagnosed EH
during 2011-2020 showed an age-dependent
correlation. Thus, the largest number of simple
non-atypical EH was observed in women aged 45—
55 years (a total of 6965 cases over 10 years in
women of this age group, i.e. 52.7% of the total
diagnosed non-atypical EH cases in 2011-2020).
The minimal number of simple non-atypical EH
was registered in women aged 66+ (a total of 181
cases over 10 years in women of this age group,
i.e. 1.4% of the total diagnosed non-atypical EH
cases in 2011-2020) (Fig. 3).

O Under 30 years
W 31-44 years

[ 45-55 years
1,40% [0 56-65 years

W 66+ years

Figure 3 — Age structure of simple non-atypical EH in Sumy region in 2011-2020

The most of atypical EH cases were also
observed in women aged 45-55 (a total of 132
cases over 10 years in women of this age group, i.e.
47.1% of the total diagnosed atypical EH cases in
2011-2020). The minimal number of atypical EH

5,70% ~2,50%

was reported in women under 30 (a total of only 7
atypical EH cases over 10 years in women of this
age group, i.e. 2.5% of the total diagnosed atypical
EH cases in 2011-2020) (Fig. 4).

O Under 30 years
W 31-44 years
[ 45-55 years
[0 56-65 years

W 66+ years

Figure 4 — Age structure of atypical EH in Sumy region in 2011-2020

Analysis of clinical data of the patients
diagnosed with EHP showed that in 40% of
women, EHPs manifested with menopause and
metrorrhagia, in 15% — with oligomenorrhea, in 5%

of cases — with dysmenorrhea; 40% of EHPs were
asymptomatic. In 30% of cases, endometrial
hyperplastic processes were relapsing. Concomitant
pathologies of female genital tract were: in 50% of
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cases — uterine leiomyoma, in 40% of cases —
endometriosis, in 25% of cases — cervical erosion, in
15% of cases — mastopathy; in 10% of cases —
chronic adnexitis, in 5% of cases — ovarian cysts.
85% of women had pregnancies and deliveries. 15%
of women had a history of infertility. Concomitant
extragenital pathologies were: in 35% of cases —
obesity and hypertension, in 20% of cases -
gastrointestinal diseases, in 15% of cases -
pathologies of the nervous system, in 10% of cases —
diabetes mellitus, in 5% of cases — respiratory and
urinary tract diseases.

A study of the histological material related to
endometrial polyps showed that the polyps were
localized elevations of endometrial glands and
stroma protruding from the endometrium (focal
endometrial hyperplasia) [13]. Most polyps were
benign, although malignant transformation was
observed in 0 to 13% of cases. We noted that polyp
malignant potential was determined by the patient's
age and menopausal status. These data were
consistent with the literature data [14]. According to
the histological structure, we distinguished glandular,
glandular-fibrous, and fibrous polyps of the
endometrium. Glandular polyps were usually formed
from the basal layer and contained stroma and
glands. Glandular-fibrous EP consisted of connective
tissue stroma and a limited number of glands.
Fibrous polyps derived from connective tissue and
were often collagenized, with a few or no glands. We

noted that the hyperplasia of the endometrium and
the surrounding stroma formed broad-based polypoid
vegetations, which later developed a stalk. We found
that EP could be single or multiple (in 26% of cases).
We noted that with a long-term and favorable course,
glandular polyps sometimes reversed by replacing
glandular elements with fibrous tissue. According to
some authors [15], this was usually accompanied by
a decrease in the primary focus size.

According to the study results, the most EP cases
were registered in 2019 (597 cases — 38.3% of the
total number of diagnosed EP cases in 2019), while
the minimum number of EP cases was reported in
2012 (92 cases — 6.5% of the total number of
diagnosed EP in 2012). According to the analysis of
EP histological structure, the most of glandular EP
cases were registered in 2018 (475 cases — 81.2% of
the total diagnosed EP cases in 2018), while the
minimum number of glandular EP cases was
reported in 2012 (73 cases — 79.3% of the total
diagnosed EP cases in 2012). Glandular-fibrous EPs
were most prevalent in 2019 (180 cases — 30.1% of
the total diagnosed EP cases in 2019), while the
fewest glandular-fibrous EP cases were reported in
2011 (4 cases — 3.8% of the total diagnosed EP cases
in 2011). Fibrous EPs were most prevalent in 2019
(13 cases — 2.2% of the total diagnosed EP cases in
2019), while there were no fibrous EP cases
diagnosed in 2011 and 2016 (Fig. 5).
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Figure 5 — Number of different histological EP types in Sumy region in 2011-2020

Analysis of EP-related age structure revealed a
correlation with age. Thus, glandular polyps of the
endometrium were most often diagnosed at the age
of 31-44 (a total of 907 cases over 10 years in
women of this age group, i.e. 40.9% of the total
diagnosed glandular EP cases in 2011-2020); the

lowest number of glandular EP cases was observed
in women over 66 years (a total of 113 cases over
10 years in women of this age group, i.e. 5.1% of
the total diagnosed glandular EP cases in 2011-
2020).  Glandular-fibrous  polyps of  the
endometrium were most often diagnosed at the age
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of 45-55 (a total of 237 cases over 10 years in
women of this age group, i.e. 37.1% of the total
diagnosed glandular-fibrous EP cases in 2011-
2020); the lowest number of such EP cases was
observed in women under 30 years (a total of 31
cases over 10 years in women of this age group, i.e.
4.9% of the total diagnosed glandular-fibrous EP
cases in 2011-2020). Fibrous polyps of the

%; 5,1

%; 8,2
|

%; 13,8

endometrium were most often registered in older
patients — 66+ years (a total of 23 cases over 10
years in women of this age group, i.e. 45.1% of the
total diagnosed fibrous EP cases in 2011-2020); the
fewest fibrous EP cases were observed in women
under 30 years (a total of only 2 cases over 10 years
in women of this age group, i.e. 3.9% of the total
diagnosed fibrous EP cases in 2011-2020).
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[ 45-55 years
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Figure 6 — Age structure of glandular EP in Sumy region in 2011-2020
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Figure 7 — Age structure of glandular-fibrous EP in Sumy region in 2011-2020
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Figure 8 — Age structure of glandular-fibrous-cystic EP in Sumy region in 2011-2020
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Figure 9 — EHP cases treated at Municipal Non-Profit Enterprise of Sumy Regional Council "Sumy Regional
Clinical Oncological Dispensary" in 2011-2020
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Figure 10 — EHP cases treated at Municipal Non-Profit Enterprise "Blessed Virgin Mary Clinical Maternity
Hospital" in 2011-2020
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Figure 11 — EHP cases treated at Municipal Non-Profit Enterprise of Sumy Regional Council "Regional Clinical
Perinatal Center"” in 2011-2020
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According to the results of the analysis, the
largest number of EH cases treated at Municipal
Non-Profit Enterprise of Sumy Regional Council
was registered in 2018 (72 cases), and the largest
number of endometrial polyps — in 2020 (32 cases).
EH and EP cases treated at Municipal Non-Profit
Enterprise of Sumy Municipal Council "Blessed
Virgin Mary Clinical Maternity Hospital" were
most prevalent in 2019 (98 and 63 cases,
respectively). The most EP cases treated at
Municipal Non-Profit Enterprise of Sumy Regional
Council "Regional Clinical Perinatal Center" were
reported in 2019 (161 cases).

Conclusions/BucHoBKH

Statistical data analysis showed an increasing
trend in the incidence of EHP in Sumy region in
2011-2020. We attributed the decreased incidence
of EHP in 2020 to the quarantine measures, since
EHP often has an asymptomatic course and patients
do not seek medical attention. Therefore,

Data analysis showed that there was an
increasing trend in the incidence of endometrial
hyperplastic processes in Sumy. We attributed the
decreased incidence of endometrial hyperplastic
processes in 2020 to the quarantine measures
introduced with relation to the COVID-19
pandemic, which, as a consequence, led to the
decreased number of diagnosed cases, since they
often have asymptomatic course. In older age
groups, local EHP with a fibrous component
predominated.

mandatory outpatient follow-up of such patients
should be introduced. The maximum EHP
incidence was observed in 2016. There is a
correlation between EHP incidence and age, which
requires appropriate attention from family
physicians and gynecologists.

Prospects for future research/ITepcneKTHBH MOAAJBIIMX AOCTiTZKEHD

Study of the morphological and immunohistochemical features of different types of endometrial hyperplastic
processes and investigation of the role of genetic polymorphisms in the development of endometrial hyperplastic

processes.
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PERINATAL AND HEREDITARY RISK FACTORS OF HEART
RATE AND CONDUCTION DISORDERS IN CHILDREN WITH
GASTROESOPHAGEAL REFLUX

Objective: to improve the early diagnosis of cardiac arrhythmias and
conduction disorders in children with gastroesophageal reflux by
evaluating hereditary and perinatal risk factors for this pathology.

Materials and Methods. The study involved 56 children aged 8 to 18
years, with an average age of 13.67 £ 2.67 years; 28 children with
gastroesophageal reflux in combination with arrhythmias and cardiac
conduction disorder comprised Group | (the main group), and 28 children
with only gastroesophageal reflux without disorders of heart rhythm and
conduction comprised Group Il (the control group). Patients underwent
clinical, anamnestic (with special attention paid to hereditary and perinatal
history) and instrumental studies (electrocardiography, 24-hour Holter
ECG monitoring, esophagogastroduodenoscopy).

Results. Genetic burden of cardiovascular disease was found in 57.1%
of mothers and 42.9% of fathers of patients in the main group, which was
significantly higher than that in the control group: by 3.2 times (17.9%;
p <0.001) and 2 times (in 21.4%; p < 0.05), respectively.

Apart from that, stratification of the parameter by the number of
chronic diseases, namely < 1 and > 2, in both parents, showed that fewer
(< 1) chronic diseases were characteristic of mothers and fathers of the
control group children and were registered in 53.5% and 58,9% of them,
respectively, while in the main group, the proportion of such parents was
lower: by 5 times (10.7%; p < 0.001) and 1.8 times (32.1%; p < 0.05),
respectively.

It was found that gravida 1 para 1 and gravida 2 para 2 mothers were
significantly more common among those of patients in the control group
(85.8% and 62.5%, respectively; p < 0.05), while gravida 3 para 3 and
more was typical for mothers of patients in the main group and were
observed in 37.5% of them, while in the control group, this value was 2.6
times lower (14.2%; p < 0.05).

As for the parity, the first childbirth was reported in 64.3% of mothers
in the main group and in 28.6% of mothers (2.2 times less often) in the
control group (p < 0.05); while multipara mothers were characteristic of
the control group children (71.4%), which was 2 times more often than in
the main group (35.7%; p < 0.05).

The risk factors of arrhythmias and cardiac conduction disorder were
threatened miscarriage and toxemia in the first half of pregnancy. Thus,
threatened miscarriage was reported in 46.4% of mothers of the main
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group children and was observed 2.2 times less often (21.4%; p < 0.05) in
the control group; toxemia in the first half of pregnancy was diagnosed in
50% of mothers of children in the main group and 2 times less often (in
25%; p <0.05) —in the control group.

Another predictor of the studied pathology was the physiological
course of childbirth. Complicated childbirth was observed in 60.7% of
mothers in the main group and 1.9 times less often (32.9%; p < 0.05) —in
the control group.

Relatively low (up to 3000 g) birthweight and fetal macrosomia (>
4000 g) also acted as risk factors. The proportion of patients with a
bodyweight of up to 3000 g was 32.1% in the main group, and 3 times less
(10.7%; p < 0.05) — in the control group. The bodyweight of > 4000 g
(large fetus) was a specific feature of patients in the main group, as it was
reported exclusively among them (17.9%) and was not observed in the
control group (0%, p <0.001).

Conclusions. It was revealed that the maternal and paternal genetic
burden of cardiovascular diseases and the number of chronic diseases in
parents were statistically significant hereditary risk factors for the
development of arrhythmias and conduction disorders in children.

It was found that statistically significant perinatal predictors of
arrhythmias and conduction disorders in children with GER included
threatened miscarriage; toxemia; multigravida and multipara status;
complicated delivery; relatively low (up to 3000 g) birthweight and fetal
macrosomia (> 4000 g).

Keywords: perinatal and hereditary risk factors, gastroesophageal
reflux, arrhythmias, children.

Corresponding author: Oksana M. Herasymova, Department of Pediatrics, Kharkiv Medical Academy of Post-
graduate Education, Kharkiv, Ukraine
e-mail: oleksiisenik@ukr.net

Pesrome IHNEPUHATAJIBHI I CHAJIKOBI ®AKTOPU PU3HUKY
BUHUKHEHHS HNOPYIIEHb CEPHEBOI'O PHUTMY TA

Oxcana M. I'epacumoBa, »
OPOBIAHOCTI ¥ JITEM 3 TACTPOE3O0®ATEAJIBHUM

Bosoaumup M. Casso,

Kagheopa neodiampii, Xapxiecoka PE®JIOKCOM
MEOUUHA aKAOeMIsL NICIAOUNIOMHOI Mera: yIOCKOHAIUTH PAHIO AiarHOCTUKY TOPYIIEHb CEPLEBOr0 PUT-
oceimu, m. Xapkie, Ykpaina My Ta mpoBimHOCTI y miteit 3 [EP, nuiixoM BHBYCHHS CHaIKOBHX 1 TIEpH-

HaTaJbHUX (DAKTOPIB PU3NKY BUHUKHEHHS 1aHOT ITaTOJIOT.

Marepianu Ta Meroau. B mocmikeHHI npuiiMaiy y4acTtb 56 miteit
BikoM Bif 8 10 18 pokiB, cepemHim BikoMm 13,67 + 2,67 pokiB, 3 HUX 28
niteit 3 HasBHiCTIO ['EP B KOMOiHamil 3 MOPYIIEHHSIMH CEPLIEBOTO PUTMY
Ta TPOBIAHOCTI TpeAcTaBIsLIN coboto | rpymy (ocHOBHY), a 28 miTeid 3
HasBHIiCTIO Jimme ['EP 6e3 mopymeHs cepreBoro puTMy Ta MpoBiTHOCTI —
II rpyny (xoHTpOINEHY). [lamienTam Oymu mpoBeneHi KIIiHIYHI, aHAMHeEC-
TU4HI (0COONMMBY yBary NpHIiJICHO CIIaJIKOBOMY 1 IEpHHATAIIFHOMY aHaM-
He3y) i IHCTpyMEHTAJIbHI JIOCHiIKEHHS (eNeKTpoKapaiorpadis, XoaTepis-
cbke 106ose MoniTopyBanns EKI', e3odaroractponyonenockormis).

PesysnbTaTn. ['eHeTnuHe OOTSDKEHHS 3 OOKY CEpLEBO-CYIAMHHUX 3a-
XBOPIOBaHb BUABISLIOCH y 57,1 % marepiB 1y 42,9 % TaryciB XBopux oc-
HOBHOI T'PYIIY, IO JOCTOBIPHO BHIIIE TPYITH KOHTPOIIO (BIAMOBITHO B 3,2
pasu (y 17,9 %; p <0,001) i B 2 pazu (y 21,4 %; p < 0,05).

Kpim Toro, y 06ox GaTbkiB, IpH YKPYIHEHHI rpajallii MOKa3HUKa Ki-
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JILKOCTI XpOHIYHUX 3aXBOPIOBaHb /10 < 1 1 > 2 Oyno BU3HAYEHO, 110 MaJle-
HBbKa KUTbKICTh (< 1) XpOHIYHHX 3aXBOPIOBAaHb Oyna XapakTepHa UL Ma-
TEepiB i TaTycCiB IiTell KOHTPOJBHOI IPYIH 1 3apeecTpoBaHa BiAIOBIHO y
53,5 %158,9 % 3 HUX, a B OCHOBHI} I'pyIIi YaCTKa TAKHX MaTepiB i TaTycCiB
Oyna Hwxue BianosimHo B 5 pasiB (10,7 %; p < 0,001) i B 1,8 pasis (y
32,1 %; p < 0,05).

BusnaueHo, 1mo nepma abo Ipyra 4eproBicTh BariTHOCTI, BiJl KOTPOI
HapoaWiiach IMTHHA, JOCTOBIPHO YacTillle BUSIBILUIHCS Cepel MarepiB y
XBOPHX TPYNHU KOHTpoIto (BixnoBinHo y 85,8 % ta 62,5 %; p < 0,05), a
TpeTs Ta OibIe BariTHOCTI Oy XapaKTepHi sl MaTePiB XBOPHX OCHOB-
HOI rpymu 1 Biamivamuest y 37,5 % 3 Hux 1a B 2,6 pasis pigue (y 14,2 %;
p <0,05) — B rpymi KOHTPOJIIO.

Mo cToCyeThCST YEepProBOCTI MOJOTIB, TO TMEPIIi IOJOTH BHABICHI Y
64,3 % marepiB xiTeit ocHOBHOI rpynu Ta y 2,2 pasis pigme (y 28,6%; p <
0,05), B Tpymi KOHTPOJIIO, & IIOBTOPHOPOISAILI OyiM XapaKTepHi Jisl TPYIH
KOHTPOJIIO Ta BUABISLIIUCE Y 71,4 % 3 HUX 1y 2 pasu piame (y 35,7 %; p <
0,05) — B ocHOBHi1 TpyTi.

dakTopamMy pU3MKY PO3BUTKY IHOPYIIEHb CEPLEBOTO PUTMY Ta IPOBI-
JTHOCTI TaKOX € 3arpo3a IepepuBaHHs BariTHOCTI Ta SIBUILA I'eCTO3Y Iep-
1101 TOJIOBUHHM BariTHOCTI. Tak, 3arpo3a MepepruBaHHs BariTHOCTI JiarHOC-
ToBaHa y 46,4 % MaTepiB MalLli€eHTIB OCHOBHOI IpyIH Ta y 2,2 pas3u pifuie
(y 21,4 %; p < 0,05) — B rpymi KOHTPOJIIO, @ TECTO3 HEPIIO] ITOJOBHHH Ba-
riTHOCTI BinMivyaBcst y mosoBuHU (50 %) MaTepiB XBOPHX OCHOBHOI IPyITH
Ta B 2 pasu pigume (y 25 %; p < 0,05) — cepen MarepiB niTeil rpynu KOHT-
pouo.

Ile omHUM MPEAMKTOPOM TOCIPKYBAHOI ATOJIOTII € (pi3i0JIOTiuHICTh
nosoriB. [lpu npoMy yckiamHeHi noyiorn OyJu XapakTepHi JUIsl XBOPHX
OCHOBHOI TPYIH, TaK sIK BUSABISUTHCH Y 60,7 % 3 HUX, 1 B 1,9 pasu piawe (y
32,9; p <0,05) — B rpyIi KOHTPOJTIO.

BimnocHo Hu3bKa (10 3000 ) Bara Tina i Benmkuid i (> 4000 r) Ta-
KOX € (pakTOopamMy pU3HKy. [0 XBOPHX OCHOBHOI I'PYIH 3 Barolo Tijia JIo
3000 r ckmana 32,1%, a rpyrnu koHTpoio — B 3 pa3u menue (10,7 %; p <
0,05). 3navenns Baru Tina > 4000 T (BeMMKHUH TUTIT) BUIBIIOCH CIICIIU]I-
YHOIO O3HAKOIO IS MALiEHTIB OCHOBHOI I'PYIIH, TaK SIK BU3HAYAJIOCH JIUIIE
cepen uux (y 17,9 %) Ta He BiaMmivanochk B rpymi koHtpoio (0 %, p <
0,001).

BucHoBkH. BusiBiieHO, 10 JOCTOBIPHUMHU CIAIKOBUMH (haKTOPaMH
PHU3MKY BMHHKHEHHS JOCJIPKYBAHOI MAaTOJIOTii 1Mo JIiHii 000X 0aThKiB €
reHeTH4YHe OOTSDKeHHs 3 OOKy CepleBO-CYAMHHUX 3aXBOPIOBAaHb 1 KiJb-
KIiCTh XPOHIYHIX 3aXBOPIOBaHb.

BuzHaveHo, 10 JOCTOBIPHUMH TEpUHATAIEHUMH TPEAMKTOPAaMHU MO-
PYILIEHb CEPLEBOrO PUTMY Ta MpoBigHOCTI B KoMOiHawii 3 I'EP € uepro-
BICTh BariTHOCTI 1 TIOJIOTIB, BiJl SIKO1 HAPOIWIIACh TUTHUHA; (i310JIOTIUHICTE
OCTaHHIX; 3arpo3a IepeprBaHHs BariTHOCTI; SBHUIA IrecTo3y IMepIioi Mo-
JIOBMHHU BariTHOCTI; BimHOCHO HU3bKa (0 3000 T) Bara Tija HOBOHApO-
JOKeHOT TUTHHU 1 Benukwid totif (> 4000 T).

KurouoBi ciioBa: criaikoBi i mepuHaTabHI (JaKTOPH PU3UKY, TaCTPOE-
3o0(areanbHUN pedIIIOKC, apUTMil, TITH.

ABTOp, BignoBinansumii 3a mcryBanns: Oxcana M. ['epacumoBa, kadenpa nexiaTpii, XapkiBcbka MeuuHa
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Introduction/Beryn

In recent decades, the proportion of arrhythmias
and cardiac conduction disorders has increased
significantly in the structure of cardiovascular
diseases in children around the world. Various
scientists reported that it accounted for up to 30%
of all cardiovascular diseases [1, 2].

In childhood, the diagnosis of arrhythmias and
conduction disorders is often complicated by
asymptomatic course, which is a serious problem
because late diagnosis leads to more severe
complications and worse pathological process with
frequent chronicity and increased risk of sudden
death [3, 4].

Differential diagnosis of arrhythmias and
conduction  disorders in  combination  with
gastroesophageal reflux in children is even more
challenging, because some pathologies (e.g. chronic
gastroduodenitis) accompanied by GER often have
asymptomatic course as well, while clinical atypical
cardiac manifestations of other diseases (e.g.
gastroesophageal reflux disease) are often similar to
clinical manifestations of arrhythmias and
conduction disorders. It is also difficult to
differentiate between the isolated course of
arrhythmias and heart disorders in children in
combination with gastroesophageal reflux [5, 6].

An analysis of the scientific data revealed that
regardless of the course of pregnancy, the risk of
arrhythmias and conduction disorders in children
was closely related to their hereditary and perinatal
history [7, 8].

However, the role of hereditary and perinatal
factors in the development of arrhythmia and
conduction disorder combination in children with
concomitant gastroesophageal reflux has been
insufficiently studied. Therefore, determination of
the risk of this pathology in children depending on
genetic burden will contribute to early diagnosis and
differential diagnosis with isolated variants of
arrhythmias and cardiac conduction disorders and
digestive diseases accompanied by GER (i.e.
gastroesophageal reflux disease and chronic
gastroduodenitis). This paper is focused on these
issues.

The objective of the paper is to improve the early
diagnosis of cardiac arrhythmias and conduction
disorders in children with gastroesophageal reflux by

evaluating hereditary and perinatal risk factors for
this pathology.

Materials and Methods

The study involved 56 children aged 8 to 18
years, with an average age of 13.67 + 2.67 years,
who were inpatients at the City Cardiorheumatology
Department of Municipal Non-Profit Enterprise
"Children's Clinical Hospital No. 24" of Kharkiv
City Council and outpatients at Municipal Non-Profit
Enterprise "City Children's Polyclinic No. 23" of
Kharkiv City Council in the period from September
2018 to July 2021. Of these, 28 children with
gastroesophageal reflux in combination with cardiac
arrhythmias and conduction disorder comprised
Group | (the main group), and 28 children with only
gastroesophageal reflux without disorders of heart
rhythm and conduction comprised Group Il (the
control group).

The patients in the groups were matched by sex:
Group | involved (64.3 + 9.1)% of boys, and (35.7 £
9.1)% of girls (x2 = 0.571; p = 0.4497 > 0.05);
Group II included (42.9 £ 9.4)% of boys and (57.1 +
9.4)% of girls (x2 = 2.286; p = 0.1306 > 0.05).

During the study, we adhered to the principles of
the Declaration of Helsinki of the General Assembly
of the World Medical Association (1964-2000) and
the protocol of the Bioethics Commission of the
Kharkiv Medical Academy of Postgraduate
Education No. 2 dated 14 Sep 2021. Informed
consent was obtained from all parents or guardians
of children who participated in the study.

The inclusion criteria were: 1) gastroesophageal
reflux in combination with or without cardiac
arrhythmias and conduction disorders, 2) 8 to 18
years of age, 3) signed parent/guardian informed
consent form.

Clinical trials were a survey of patients for the
presence or absence of relevant complaints that were
characteristic of the studied pathology and their
further detail: nature, frequency, severity, duration,
and the number of identified complaints.

Anamnestic studies included a thorough study of
perinatal, hereditary, and life history.
Gastroesophageal reflux was confirmed using
esophagogastroduodenoscopy.  Verification  of
arrhythmias in children was performed on the basis
of electrocardiographic data and 24-hour Holter ECG
monitoring with "Poli-Spectr + DM" device.
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Exclusion criteria were: congenital heart
diseases; acute inflammatory processes during the
study; condition after correction of congenital heart
disease or radiofrequency catheter ablation;
decompensation stage of severe somatic pathology;
the refusal of parents or guardians for the children to
participate in the study.

Statistical processing of the results was
performed using MS Office Excel software
(Microsoft Corporation, USA) and Epitools online
statistical calculator (epitools.ausvet.com.au,
Austria). The age of patients was estimated by
determining the sample mean value and the standard
error. The frequency of occurrence of the trait (p)
was used to describe qualitative variables.
Differences in the compared groups were determined
using the angular Fisher @-transformation.

Table 1 — Maternally inherited genetic burden

Homogeneity of gender distribution in groups was
tested by means of Pearson's chi-squared test for
one-way frequency tables. All calculations were
performed with a 95% confidence interval.

Results

The study of the influence of hereditary factors
on this pathology showed a significant difference for
several maternally inherited parameters (Table 1).
Such parameters, first of all, included the genetic
burden for cardiovascular diseases. This burden was
found in 57.1% of mothers in the main group and in
17.9% of mothers (2.3 times less often) in the control
group (p < 0.001); while no such burden, on the
contrary, was characteristic of the mothers of the
control group children (87.1%), which was 1.9 times
more often than in the main group (42.9%; p <
0.001).

Parameter Group | Group 1l
Parameter . p
option n % n %
. . present 16 57.1 17.9 <0.001
Cardiovascular diseases
absent 12 42.9 23 82.0 <0.001
. . . present 9 32.1 10 35.7 >0.05
Gastrointestinal diseases
absent 19 67.9 18 64.3 >0.05
. . present 5 17.9 4 14.3 >0.05
Endocrine diseases
absent 23 82.1 24 85.7 >0.05
. . . present 7 25.0 3 10.7 >0.05
Allergic manifestations
absent 21 75.0 25 89.3 >0.05
. present 5 17.9 3 10.7 >0.05
Vegetovascular disorder
absent 23 82.1 25 89.3 >0.05
. present 11 39.3 8 27.1 >0.05
Obesity
absent 17 60.7 20 72.9 >0.05
. . present 7 25 3 10.7 >0.05
Urinary system diseases
absent 22 78.6 23 82.1 >0.05
0 0 0 2 7.1 >0.05
L 1 3 10.7 13 46.4 <0.001
Number of chronic diseases
2 13 46.4 25.0 >0.05
>3 12 47.8 6 21.4 >0.05
In addition, a significant difference was found characteristic of mothers of the control group
between the groups in relation to the number of children and were registered in 53.5% of them,
mother's chronic diseases. Although, no significant while in the main group, the proportion of such
differences seemed to be found between the groups mothers was 5 times less (10.7%; p < 0.001).
(p > 0.05), however, stratification of the parameter Significant (> 2) mother's morbidity was a risk
by the number of chronic diseases, namely < 1 and factor for the studied pathology, as the proportion
> 2 (Figure 1), showed a significant correlation of mothers with > 2 diseases equaled 89.3% in the
between this value and the risk of cardiac main group, while in the control group, this
arrhythmias and conduction disorders. It was as parameter was reported 1.9 times less often (46.5%;
follows: fewer (0-1; < 1) chronic diseases were p <0.001).
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Figure 1 — Distribution of the patients in groups according to the
number of mother's chronic diseases

Regarding other parameters of g

enetic burden, no

significant difference was found between the groups

(p = 0.05). At the same time, for

most parameters

(except for gastrointestinal diseases), a trend was
observed indicating a greater genetic burden in the

main group children.

Table 2 — Paternally inherited genetic burden

With regard to paternal inheritance, a significant
difference was observed between the groups
(Table 2) regarding the specific genetic burden, i.e.
cardiovascular diseases. They were observed in
42.9% of fathers in the main group and 2 times less
often (21.4%; p < 0.05) in the control group. No
other significant differences were found (p > 0.05).

Parameter Group | Group 11
Parameter . p
option n % n %
. . present 12 42.9 6 21.4 <0.05
Cardiovascular diseases
absent 16 57 22 78.6 <0.05
. . ) present 10 35.7 9 32.1 >0.05
Gastrointestinal diseases
absent 18 64.3 19 67.9 >0.05
. . present 5 17.9 3 10.7 >0.05
Endocrine diseases
absent 23 82.1 25 89.3 >0.05
. . . present 3 10.7 5 17.9 >0.05
Allergic manifestations
absent 25 89.3 23 82.1 >0.05
. . present 3 10.7 4 14.3 >0.05
Respiratory diseases
absent 25 89.3 24 85.7 >0.05
) present 8 28.6 9 321 >0.05
Obesity
absent 20 71.4 19 67.9 >0.05
. . present 4 14.3 3 10.7 >0.05
Urinary system diseases
absent 24 85.7 25 89.3 >0.05
0 2 7.1 4 14.3 >0.05
L 1 7 25 13 44.6 >0.05
Number of chronic diseases
2 14 50 10 35.7 >0.05
>3 5 7.9 1 34 >0.05
Thiswork is licensed under 357

Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

O



Herasymova OM, Savvo VM

EUMJ, 2021;9(4): 352-361

However, stratification of the parameter by the
number of chronic diseases also revealed a
statistically significant correlation between this
factor and investigated pathology (Figure 2), i.e.
fewer (0-1; < 1) chronic diseases were 1.8 times
more common in the control group vs. the main

% 98,9

100
90
80
70
60
50
40
30
20
10

<1 chronic

> 2 chronic
diseases diseases

group (58.9% and 32.1%, respectively; p < 0.05),
and a higher incidence (> 2) was characteristic of
fathers of the main group patients (67.9%), while it
was significantly lower (41.1%; p < 0.05) in the
control group.

® Main group

m Control group

Figure 2 — Distribution of the patients in groups according to the number of
father's chronic diseases

Analysis of perinatal history data in the groups
revealed a significant difference for some parameters
(Table 3). Thus, gravida 1 para 1 and gravida 2 para 2
mothers were significantly more common among
those of patients in the control group (85.8% and
62.5%, respectively; p < 0.05), while gravida 3 para 3
and more was typical for mothers of patients in the
main group and were observed in 37.5% of them,
while in the control group, this value was 2.6 times
lower (14.2%; p < 0.05).

As for the parity, the first childbirth was reported
in 64.3% of mothers in the main group and in 28.6%
of mothers (2.2 times less often) in the control group
(p < 0.05); while multipara mothers were
characteristic of the control group children (71.4%),
which was 2 times more often than in the main group
(35.7%; p < 0.05).

The risk of arrhythmia and conduction disorders
also depends on the course of pregnancy. The risk
factors are threatened miscarriage and toxemia in the
first half of pregnancy. Thus, threatened miscarriage
was reported in 46.4% of mothers of the main group
children and was observed 2.2 times less often
(21.4%; p < 0.05) in the control group. Toxemia in the
first half of pregnancy was diagnosed in 50% of

mothers of children in the main group and 2 times less
often (in 25%; p < 0.05) — in the control group.

Regarding toxemia in the second half of
pregnancy, it was more frequent among mothers of the
main group children (50% and 25%, respectively).
However, for this parameter, the difference was of no
statistical significance (p > 0.05).

A similar situation was observed for
preeclampsia, which was reported in 28.6% of
mothers of the main group patients and 2 times less
often (14.3%) — in the control group. However,
these differences were only regarded as trends,
since they did not have statistical significance (p >
0.05).

A physiological course of childbirth played an
important role in risk determination for arrhythmia
and conduction disorders. Complicated childbirth
was observed in 60.7% of mothers in the main
group and 1.9 times less often (32.9%; p < 0.05) —
in the control group.

The proportion of children with central nervous
system (CNS) damage in the studied groups did not
differ significantly (p > 0.05).

Such parameter as birthweight revealed a
controversial influence on the development of this
pathology. At the same time, relatively low (up to
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Parameter Group | Group 11
Parameter . p
Optlon n % n %
Gravidity 1-2 16 62.5 24 85.8 <0.05
>3 12 375 4 14.2 <0.05
Pregnancy course complicated 16 62.5 24 85.8 <0.05
uncomplicated 12 37.5 4 14.2 <0.05
Parity 1 18 64.3 8 28.6 <0.05
>2 10 35.7 20 71.4 <0.05
Threatened miscarriage present 13 46.4 6 214 <0.05
absent 15 53.6 22 78.6 <0.05
L st present 14 50.0 7 25.0 <0.05
Toxemia in the 1™ half of pregnancy bsent 1 0.0 1 750 <0.05
. nd present 15 53.6 9 32.1 >0.05
Toxemia in the 2™ half of pregnancy absent 13 264 19 579 = 0.05
Preeclampsia present 8 28.6 4 14.3 >0.05
absent 20 71.4 24 85.7 >0.05
. . present 14 50.0 8 28.6 >0.05
Birth asphyxia absent 14 | 50 | 20 | 714 | =005
. present 7 25.0 8 28.6 >0.05
Newborn brain damage absent 21 | 750 | 20 | 714 | =005
Labor complications present 17 60.7 9 32.1 <0.05
absent 11 39.3 19 67.9 <0.05
<3000 9 32.1 3 10.7 <0.05
Bodyweight at birth, grams 3001-3999 14 50.0 25 89.3 <0.001
> 4000 5 17.9 0 0 <0.001
3000 g) birthweight and fetal macrosomia included threatened miscarriage; toxemia,;
(>4000) acted as risk factors. Thus, the multigravida and multipara status; complicated
proportion of patients with a bodyweight of up to delivery; relatively low (up to 3000 ¢)

3000 g was 32.1% in the main group, and 3 times
less (10.7%; p < 0.05) — in the control group. The
bodyweight of > 4000 g (large fetus) was a
specific feature of patients in the main group, as
it was reported exclusively among them (17.9%)
and was not observed in the control group (0%,
p <0.001).

As for the reference values of bodyweight
(3001-3999 @), they were found in the majority
(89.8%) of patients in the control group, and
were significantly less common (in 50.0%; p <
0.001) in the main group.

Discussion

Analysis of the scientific literature showed
that the genetic burden of cardiovascular diseases
and the number of chronic diseases, both
maternal and paternal, played an important role
in the development of arrhythmias and
conduction disorders in children. The most
common perinatal risk factors for this pathology

birthweight and fetal macrosomia (> 4000 g).
According to scientific data, in contrast to the
results of our study, children born to
primigravida women were significantly more
likely to develop arrhythmias; however, these
data made no reckoning of whether it was an
isolated arrhythmia or arrhythmia in combination
with GER [9, 10, 11, 12, 13].

No data have been found on the influence of
hereditary and perinatal factors on the occurrence
of arrhythmias and cardiac conduction disorders
in combination with concomitant
gastroesophageal reflux in children.

The practical significance of this study is to
develop criteria for early diagnosis and
differential diagnosis of arrhythmias and cardiac
conduction disorders in combination with
concomitant gastroesophageal reflux vs. isolated
variants of this pathology and digestive diseases
accompanied by GER. These criteria will reduce
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the prevalence of these pathologies; severity of
complications; course severity and chronicity

Conclusions/BucHoBKH

It was revealed that the maternal and paternal
genetic burden of cardiovascular diseases and the
number of chronic diseases in parents were
statistically significant hereditary risk factors for
the development of arrhythmias and conduction
disorders in children.

frequency; risk of sudden death characteristic of
arrhythmias.

It was found that statistically significant perinatal
predictors of arrhythmias and conduction disorders
in children with GER included threatened
miscarriage; toxemia; multigravida and multipara
status; complicated delivery; relatively low (up to
3000 g) birthweight and fetal macrosomia (>
4000 g).

Prospects for future research/ITepcnekTHBH MOAAIBIIMX AOCTiIZKEHD

Study limitations: a small sample of patients participating in the study.
A study involving a large sample of patients should be considered.
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INDICATORS OF CLINICAL, RADIOLOGICAL, AND
LABORATORY STATUS IN MALE PATIENTS WITH NEWLY
DIAGNOSED INFILTRATIVE PULMONARY TUBERCULOSIS

Introduction. In Ukraine, despite the free medical care in the field of
tuberculosis, the effectiveness of tuberculosis treatment does not meet
WHO standards. With the lack of resistance of Mycobacterium
tuberculosis to the first-line anti-TB agents, the desired improvement
in clinical and radiological results in the first 2 months of treatment is
not always possible to achieve. The causes of the poor efficiency
remain unknown and require detailed study.

The objective was to study clinical, radiological, and laboratory
data of male inpatients with newly diagnosed infiltrative pulmonary
tuberculosis at the beginning of treatment.

Materials and Methods. 133 men with newly diagnosed
infiltrative pulmonary tuberculosis sensitive to the first-line anti-TB
agents were examined. The data of clinical, radiological, and
laboratory parameters were studied; immunological parameters of
IL-4, IL-10, IFN-y, and data of phagocytic activity of neutrophils were
additionally examined. All patients were tested for anxiety and
depressive disorders using the State-Trait Anxiety Inventory and Beck
Depression Inventory.

Results. It was found that at the beginning of treatment, patients
with pulmonary destruction cavities had a 2.7-fold higher incidence of
intensive bacterial excretion and a 1.6-fold reduction in IFN-y levels as
compared with patients without lung tissue destruction. Men with an
extended infiltrative process in the lungs presented with fever and
symptoms of intoxication more than 2.5 times more often, with cough
— more than 4 times more often, with a history of weight loss — more
than 2.9 times more often, with Mycobacterium tuberculosis detected
by microscopy — more than 6.2 times more often vs. men with a limited
process in the lungs.

Conclusions. Patients with newly diagnosed infiltrative pulmonary
tuberculosis who had destructive changes in lung tissue and a
significant extension of the pathological process were characterized by
more pronounced clinical manifestations, intoxication, activation of
systemic inflammatory response factors, decreased activity of the
cellular immune system, and psychological disorders.

Keywords: newly diagnosed pulmonary tuberculosis, infiltrative
tuberculosis, clinical data, laboratory data, symptoms, bacterial
excretion.
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Pe3rome IMOKA3HUKHN KUIIHIKO-PEHTTEHOJIOT'TYHOI'O TA
Bacuis B. Kymmnip JABOPATOPHOI'O CTATYCY Y XBOPHUX YOJOBIUOI
ORCID:0000-0002-0545-6838 CTATI 3 BIEPHIE BUSIBJIEHUM IH®IJIBTPATUBHUM

kagpeopa muziampii, nynemono- ~ 1YBEP KYJbO30OM JIETEHb

a0eii ma cimeiinoi meouyutu Xap- Beryn. B Vkpaimi, npu HasBHOCTI 0€3KOINTOBHOI MEIWIIMHH B

coepi drusziaTpii, eeKTUBHICTH JIIKyBaHHS TyOepKyJIb03y HE JOCSTaE
nocraBieHnx BOO3 wHopm. Ilpum BinCyTHOCTI PE3UCTEHTHOCTI
MikoOakTepii TyOepkyiabo3y 10 | psgy npoTuTyOepKynbo3HUX
npenapaTtiB - He 3aBXIM BIA€ThCS JOCATTH OakaHOl KIIIHIKO-

Ki6cbKoi MeOuuHoi akademii nicis-
ounnomuoi oceimu, M. Xapkis,
Ykpaina,
Kkagedpa 3azanbHOi ma KAHIYHOT
IMyHonozii ma anepeonozii Meous-  peprrenonoriunoi AMHAMiKH 3a Tepii 2 MicAwi MikyBaHHSA. [IpHaHHM
H020  pakyabmeny XapKiscvkozo  yyapyoi e(EKTUBHOCTI JAHOTO MPOLECY 3ATUIIAOTHCS BIIKPUTHMH Ta
HNOTPEOYIOTh NETATEHOTO BUBYCHHS.

Meto1o podoTu OyII0 ZOCTIHKEHHS KIiHIKO-PEHTTCHONOTIYHUX Ta
Ja0OpaTOPHUX IOKA3HUKIB XBOPHX Ha BIEpLIC JAiarHOCTOBAHUIA

iHQITBTPAaTUBHUHN TyOCpKYIh03 JIETCHP HA €Talli MOYaTKy JIIKYBaHHS B

HAYIOHANbHO20 YHigepcumemy
im. B. H. Kapasina, m. Xapxis,
Ykpaina

yMOBax CTalllOHapYy.

Marepiasn Ta metoau. byno obcrexxero 133 donoBiku i3 Briepie
JIarHOCTOBaHUM  1H(QIIBTPATUBHUM  TYOEpKYyJlIbO30M  JIETeHb  3i
30epexeHo0  YyTIMBICTIO 10 | psgy nOpoTuTyOepKyJIbO3HHX
mpemapaTiB. BuBYeHO JaHI KIIHIYHHX, PCEHTTCHOJOTIYHUX Ta
71a00paTOpPHUX TIOKA3HHUKIB, OJAaTKOBO MPOBOJMIOCE OOCTE)KEHHS
imyHONOTiuHMX  mapametpis  IL-4, IL-10, ¢-INF Tta mammx
(haronmTapHOi AKTUBHOCTI HEUTpodimiB. YCi MamieHTH MpoHILIH
TECTYBaHHA JUIS BHU3HAYCHHS TPHUBOXKHO-ICTPECHBHUX PpO3NIAIiB 3a
JIOTIOMOT OO0 ONUTyBanbHUKIB Crintbeprepa-Xanina ta beka.

PesyabTaTH JochaimkeHHsi. BcTaHOBIEHO, IO Ha IOYATKy
JIKyBaHHS MalliEHTH 3 MOPOXXHMHAMH PO3Maay B JIETEHSIX Maju B 2,7
pasiB OijbIly YaCTOTYy MACHBHOTO OAaKTEPIOBUIIICHHS Ta 3HIKCHHSI
piBus y-INF y 1,6 pasiB y mnopiBHSHHI 3 XBOpHMH 0e3 JecTpyKuil
JlereHeBoi TKaHWHHU. Y YOJIOBIKIB 3 MOLIMPEHUM 1H(UIBTpATHBHUM
NPOIIECOM Yy JIET€HSAX II/IBHIIEHHS TEMIIepaTypu Ta CHMITOMH
IHTOKCHKAIIT BiAMIYaCs YacTime HiX y 2,5 pa3u, Kamelb — JacTime
HiX y 4 pa3u, BTpaTa Barum B aHaMmHe3l — dacTime HiX y 2,9 pasmy,
BUSBIICHHS MiKOOakTepili TyOepKyIh03y METOIOM MIKpOCKOmii —
gacTilme HiX y 6,2 pa3u MPOTH YOJIOBIKIB 3 OOMEKEHHM IIPOIIECOM B
JIeTeHSIX.

BucHoBKkm. TTamieatn 3 BHEpIIIE I1arHOCTOBAHUM
iHQITBPTPaTUBHUM TYOEpKyIhO30M JIETEHB, SIKIi MAalOTh IECTPYKTHUBHI
3MiHM B JIETEHEBi TKaHMHI Ta 3HAa4yHy PO3MOBCIOKEHICTh
MATOJIOTIYHOTO TPOIECY XapaKTepH3YIOThCA OUIBII  BHpPAKCHUM
CTYNEHEM IHTOKCHKalii, KIIHIYHUM HpOSIBOM, aKTHBAaIi€l0 (haKTOpiB
CHCTEMHOI 3amajibHOl BiAMOBIMi, 3HUXKECHHSIM aKTHBHOCTI KIITHHHOL
JIAHKM IMYHITETY Ta HOPYIIEHHSIMH IICUXOJIOTIYHOTO CTaHy.

KarwudoBi caoBa: Brepuie BHSBICHHH TyOEpKyJbO3 JIETEHb,
iHOIBTpaTUBHUHA TyOepKyNb03, KIiHIUHI JAaHi, jabopaTopHi naHi,
CUMITOMAaTHKa, OaKTePiOBUIIICHHS.
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Introduction/Beryn

The global issue of tuberculosis, which has been
challenging humanity for millennia, remains
relevant today. In the structure of causes of
infectious disease deaths, tuberculosis has ranked
first for a long time [1] and is estimated to hold this
position for the next few years [2, 3].

Even though patients stay at the hospital and
take medications constantly, it is not always
possible to achieve the 85% treatment effectiveness
rate recommended by the WHO [4]. That is why
improving the effectiveness of pulmonary
tuberculosis treatment is a goal of paramount
importance in the modern tuberculosis service.

Infiltrative pulmonary tuberculosis is more
common than other clinical variants [5] and
correlates with a high risk of developing destruction
cavities, which are closely associated with bacterial
excretion and are an indication for surgery in case
of ineffective conservative therapy [6]. Due to the
predominance of the exudative type of
inflammatory process and the lack of reparative
fibrosis in the areas of specific involvement of the
lung tissue, the risk of unfavorable course of
pulmonary tuberculosis increases [7].

Prolonged hospital stay, stigmatization of the
disease, alcohol and drug abuse, smoking, lack of
social and material support, drug-induced side
effects, and intoxication play a significant role in
the prolongation of the pathological process [8, 9].
In case of slow improvement in clinical and
radiological study results, persisting bacterial
excretion or serious adverse reactions to etiotropic
therapy, the duration of the intensive phase of
treatment (IP) may be extended to 90 doses by the
decision of the Central Medical Advisory
Committee (CMAC). Due to the prolongation of IP,
the state bears additional expenses, and the patient
is exposed to additional psychological pressure
[10]. The need to prolong IP is usually justified and
aimed at improving the effectiveness of treatment.

Due to innovations in the health care domain,
changes in socio-economic standards and trends in

attitude towards health, the current clinical and
radiological picture of tuberculosis has undergone
significant changes [11]. That is why a detailed
study of these parameters at the stage of
hospitalization allows us to identify modern
features of the tuberculosis process.

Objective. The study of clinical, radiological,
and laboratory data of male patients with newly
diagnosed infiltrative pulmonary tuberculosis at the
beginning of treatment.

Materials and Methods

The research was carried out in 2019-2021 at
the Municipal Non-Profit Enterprise of the Kharkiv
Regional Council "Regional TB Dispensary No. 1".
133 patients with newly diagnosed infiltrative
pulmonary tuberculosis (ND IPTb) were selected
for the study.

Inclusion criteria were: male sex, ND IPTb,
bacterial excretion confirmed by sputum culture,
susceptibility of Mycobacterium  tuberculosis
(MBT) to first-line anti-TB agents.

Exclusion criteria were: a history of drug abuse;
refused treatment; other radiological forms of
pulmonary tuberculosis; acute emergencies; acute
inflammatory diseases of nontuberculous origin;
chronic diseases, i.e. hepatitis, HIV, chronic
obstructive pulmonary disease (COPD), bronchial
asthma (BA), cardiovascular diseases, diabetes
mellitus, cancer, autoimmune, systemic and mental
diseases.

At the baseline, all patients had a chest X-ray
and sputum culture analysis to determine the
presence of MBT in accordance with the current
order of medical care for patients with tuberculosis
[12, 13]. Standard laboratory tests were also
performed: complete blood count, urine analysis,
and blood chemistry.

Additionally, the level of cytokines (IL-4,
IL-10, IFN- y) in blood serum was assayed by
three-site  solid-phase sandwich ELISA using
corresponding anti-1L-4, anti-IL-10 and anti-IFN-y
monoclonal antibodies (ZAO Vector-Best, Russian
Federation); ceruloplasmin (CP) level — by Ravin
method, and haptoglobin level — by reaction with
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rivanol using standard reagent kits (PrAT Reagent,
Ukraine).

Standardized self-assessment scales
(questionnaires) were used to assess patients'
anxiety and depression. These questionnaires can
be used by general practitioners without psychiatrist
involvement and do not require special training.
The anxiety reactions of the respondents were
determined using the State-Trait Anxiety Inventory.
The patient's distress was evaluated using Beck
Depression Inventory (BDI) [14].

The study was conducted in accordance with the
requirements of Good Clinical Practice, the Council
of Europe Convention on Human Rights and
Biomedicine, the Declaration of Helsinki of the
World Medical Association and approved by the
local Ethics Commission of the Kharkiv Medical
Academy of Postgraduate Education (Minutes
No. 3 dated 12.10.2021). All patients gave their
informed consent to participate in the study.

Statistical data were analyzed using the
Statistica  program. Quantitative data were
presented as a mean value (M) and standard
deviation (SD). The Mann—-Whitney U-test was
used to compare the values between groups. The
critical value of 0.05 referred to the significance
level in a hypothesis test.

Results

The study included 133 male patients aged 18 to
55 years (mean age 39.57 + 9.01). Among the
patients included, 55.6% (n = 74) of subjects did
not have a regular job, 49.6% (n = 66) were
unmarried, 89.5% (n = 119) were smokers, and
78.2% (n = 104) were light drinkers.

According to the questionnaires aimed at
detecting anxiety and depression conditions, the
Beck Depression Inventory average score was
12.66 + 6.27, and the number of patients with no
signs of depression, with mild depression and
moderate depression was 54.9% (n = 73), 35.3%
(n=47) and 9.8% (n = 13), respectively.

In the main group of patients, State-Trait
Anxiety Inventory testing for state anxiety gave a
mean score of 31.87 + 9.6, and for trait anxiety, it
was 26.39 + 10.43. According to the questionnaire,
no patient showed a high level of state or trait
anxiety. Moderate levels of state anxiety were
observed in 73.7% (n = 98), and trait anxiety — in
36% (n = 48) of men.

At the beginning of treatment, symptoms of
intoxication were observed in 75.9% (n = 101) of
patients, and 69.9% (n = 93) of patients had
hyperthermia and lowgrade fever (37.21 = 0.48 °C).

In 41.3% (n = 55) of men, there was a decrease in
body weight by more than 5 kg over the past 2
months. The mean body mass index (BMI) at
admission was 21.15 + 1.78 kg/mz, which
corresponded to normal values. During a detailed
examination, complaints of cough and shortness of
breath during exercise were observed in 51.2% (n =
68) of subjects, while decreased appetite was
reported in 75.9% (n = 101) of patients. The
average respiratory rate among patients was 19.13 =
1.77 breaths per minute.

The results of complete blood count at the
baseline were as follows: color index — 1.01 £ 0.08,
RBC - 3.73 + 045%10"/L, HGB — 13638 +
1557 g/L, WBC - 7.02 + 1.87*10%L, PLT —244.2 +
40.25*10%L; ESR — 26.99 + 12.68 mm/h, i.e. more
than twice as much as the normal limits. The WBC
differential was as follows: EOS averaged 3.17 +
1.44%, STAB — 3.48 + 1.55%, SEG — 62.23 =+
6.17%, LYM — 26.61 + 5.96%, and MON — 4.52 +
2.01%. Red blood cell counts and white blood cell
counts were within normal limits.

Blood chemistry did not reveal significant
abnormalities for the studied parameters. The total
protein level equaled 65.36 = 8.17 g/L, which was
the lower limit of normal, as well as its aloumin
fraction — 37.6 + 3.51 g/L; creatinine reached the
upper limit of normal — 0.10 + 0.08 mmol/L; urea —
6.00 + 2.18 mmol/L; cholesterol — 3.95 =+
0.87 mmol/L; bilirubin — 14.34 + 4.18 umol/L;
thymol test — 2.29 + 1.14 IU; glucose — 4.67 +
0.73 mmol/L. Alanine aminotransferase (ALT) was
slightly higher than normal — 0.9 + 0.49 pmol/L,
which is one and a half times higher than normal,
while the level of aspartate aminotransferase (AST)
was 0.55 £ 0.27 pmol/L, which exceeded normal
values by 1.2 times.

Acute-phase proteins were studied separately.
There was an increase in the levels of haptoglobin
up to 2.37 £ 0.9 g/L and ceruloplasmin up to
495.3 + 85.6 mg/L. The level of C-reactive protein
(CRP) averaged 17.33 = 7.90 mg/L, which is
almost 3 times as much as the normal values.

When studying immunological parameters, we
paid attention to some cytokines, namely: the level of
IL-4 at the baseline was 0.35 + 0.46 pg/mL, IL-10 —
4.89 +3.35 pg/mL, and IFN-y — 3.35 + 2.18 pg/mL.

CD4/CD8 ratio in the majority of patients
showed normal values = 2.18 £+ 0.27. The level of
circulating immune complexes (CIC) at admission
was elevated — 138.29 + 59.06 IU. The phagocytic
number (PhN) was 3.44 + 1.32, while the
phagocytic index (PhI) equaled 79.71 + 8.91%; the
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index of phagocytosis completeness (PhCI) was
1.05 = 0.16. Among the indicators of phagocytic
activity in the main group of patients, no significant
abnormalities were in general observed.

According to the results of X-ray examination,
24.8% (n = 33) of patients had limited infiltrative
changes in the lungs, which did not involve more
than 2 segments of one lung; in 40.6% (n = 54) of
subjects, the process involved more than 2
segments within one lung, and in 34.6% (n = 46) of
cases, the tuberculosis process was observed in both
lungs. The destructive changes were observed in
60.1% (n = 80) of patients; among them, 70% (n =
56) had less than 2 destruction cavities visualized,
and in the remaining 30% (n = 24) of cases, there
were 3 or more caverns.

MBT were detected in all patients with ND
IPTb at the baseline; among them, intensive
bacterial excretion (M +) was detected by smear
microscopy in 58.6% (n = 78) of patients; 80.8%
(n=63) of these were clinical cases with
destructive changes.

Detailed distribution of clinical, radiological,
and laboratory data with regard to the extension of
the tuberculosis process and the presence of
destructive changes in the lungs are shown in
Tables 1 and 2.

The results of the study showed that destructive
changes in the lungs were associated with
hyperthermia and lowgrade fever; intoxication
syndrome; cough; weight loss of more than 5 kg in
the past 2 months; mild to moderate depression;
moderate state and trait anxiety; the spread of the
infiltrative process of the lungs; bacterial excretion;
marked increase in ESR and decreased total protein
level; suppression of the proinflammatory immune
response expressed in low levels of IFN-y against
the background of normal values of IL-4 and IL-10;
a significant increase in haptoglobin and
ceruloplasmin levels as indicators of the
inflammatory  response; decreased phagocytic
activity represented by the reduced Phl and PhN.

Analysis of clinical, radiological, and laboratory
data with regard to the extension of the tuberculosis
process demonstrated a close correlation between
the spread of infiltrative changes and numerous
parameters. The extension of tuberculosis was
strongly associated with intensive bacterial
excretion, destructive changes in the lungs,
hyperthermia and lowgrade fever, cough,
intoxication syndrome, anxiety and depressive
disorders, increased haptoglobin, and ESR. It was
also found that the group of patients with both

lungs involved differed from other groups. Thus,
these patients had a history of a more pronounced
decrease in BMI and body weight; a greater
decrease in IFN-y, PhN, Phl, PhCI levels; and a
more significant increase in ceruloplasmin level.

The results showed that patients with ND IPTb
demonstrated deterioration in a number of clinical,
radiological, and laboratory data that correlated
with extension of the infiltrative process and the
number of destruction cavities. First of all, we
should pay attention to the correlation between the
frequency of intensive bacterial excretion and the
presence of destruction cavities, which increased
the risk of microscopic detection of MBT in sputum
by 2.7 times. In the case of extended radiological
forms of tuberculosis (involving more than 2
segments of one or both lungs), the risk of MBT
detection using this method increased by 6.2 times
as compared to limited forms (involving no more
than 2 segments).

Clear results were observed for the connection
between destruction cavities and extended forms of
the infiltrative process [15, 16]. The more extended
the pathological process, the more likely the
destruction.

Among the complaints, special attention was
paid to cough, which was three times more
common in patients with destructive changes, and
>4 times more common in patients with the
extended pathological process. Patients with
destructive and extended forms of tuberculosis had
a history of weight loss in the past 2 months more
than twice as frequently. The severity of
intoxication and temperature rise was 1.5 times
greater in men with destruction cavities in the
lungs. The same symptoms were more than twice as
common in patients with the extended infiltrative
process.

As for the laboratory data, ESR was 1.2 times
higher in patients with destruction cavities and 1.7
times higher in patients with the extended process.
A decrease by 1.6 and 1.3 times in IFN-y and PhN
levels, respectively, was observed in patients with
destructive changes; by 1.2 and 1.1 times — in
patients with extended tuberculosis within one lung,
and by 2.6 and 1.57 times — in patients with the
extended pathological process in both lungs.
Haptoglobin and ceruloplasmin levels were 1.5 and
1.2 times higher in men with destructive changes.
The same parameters were 1.9 and 1.3 times higher
in patients with extended tuberculosis involving
both lungs as compared with limited tuberculosis
forms.
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Table 1 — Distribution of the clinical, radiological, and laboratory parameters with regard to the

destructive changes in the lungs

No destructive changes

Destructive changes in

Parameter in the lungs the lungs P
BMI, kg/m? 19.80 + 1.81 19.58 +1.78 p=0.810
Smoking, % 83 (n=44) 93.7 (n=75) p=0.168
Body temperature rise, % 54.7 (n=29) 80 (n = 64) p <0.001
Body temperature, °C 37.03+0.48 37.34+0.44 p <0.001
Intoxication, % 56.6 (n = 30) 88.75 (n=71) p <0.001
Cough, % 22.64 (n=12) 70 (n =56) p <0.001
A history of weight loss, % 15.09 (n=8) 58.75 (n = 47) p <0.001
Beck Depression Inventory, average score 10.17 +4.07 14.36 £ 6.90 p <0.001
No depression, % 77.36 (n = 41) 40 (n=32) p=0.002
Mild depression, % 2264 (n=12) 43.75 (n = 35) p <0.001
Moderate depression, % 0(n=0) 16.23 (n =13) p <0.001
State-Trait Anxiety Inventory, average score:
- State anxiety 27+112 35.19+6.63 p <0.001
- Trait anxiety 21.89 £8.37 29.24 £10.67 p=0.01
Mild state anxiety, % 52.83 (n = 28) 875(n=7) p <0.001
Moderate state anxiety, % 47.17 (n = 25) 91.25 (n=73) p <0.001
Mild trait anxiety, % 86.8 (n = 46) 48.75 (n = 39) p =0.003
Moderate trait anxiety, % 13.2(n=7) 51.25 (n=41) p =0.003
Extension of the infiltrate, %:
- Up to 2 segments within one lung 43.4 (n=23) 12.5 (n=10) p <0.001
- More than 2 segments within one lung 35.85 (n=19) 43.75 (n = 35) p <0.001
- Both lungs 20.75 (n=11) 43.75 (n = 35) p <0.001
M+ 28.3(n=15) 78.75 (n = 63) p <0.001
RBC, 10%/L 3.62+0.46 3.80+0.44 p =0.008
Hb, g/L 136.72 £ 17.45 136.15+14.30 p =0.658
ESR, mm/h 23.83 £12.02 29.09 +12.75 p =0.047
WBC, 10%/L 7.21+1.86 6.89 +1.87 p=0.071
NEU, % 66.66 +5.49 65.08 £ 6.57 p=0.118
SEG, % 63.64 +5.75 61.29 £ 6.30 p =0.047
LYM, % 26.26 +5.20 26.84 +6.43 p =0.236
MON, % 421+1.84 4.73+£2.10 p=0.166
ALC 1.86 +0.52 1.82+£0.58 p=0.391
Total protein, g/L 67.88 £8.09 63.69 +7.84 p =0.039
ALT, umol/L 0.82 +0.47 0.96 + 0.49 p=0417
AST, pmol/L 0.52+0.25 0.57+0.28 p=0.519
IL-4, pg/mL 0.32+0.35 0.37+0.52 p=0.935
IL-10, pg/mL 4.84+243 4.92+£3.86 p=0.915
IFN-y, pg/mL 5.12+1.88 2.18+1.46 p <0.001
Haptoglobin, g/L 1.78 +0.68 2.73+£0.89 p <0.001
Ceruloplasmin, mg/L 429.02 +86.22 512.79 +71.47 p <0.001
CRP, mg/L 16.92 +7.85 17.60 +7.98 p=0.725
CD4/CD8 2.1+£0.17 2.23+0.31 p =0.008
CIC, IU 125.25+58.4 146.94 + 58.25 p =0.252
Phl, % 84.89+6.72 76.28 + 8.54 p <0.001
PhN 425+£0.97 291+1.25 p <0.001
PhCI 1.10+0.13 1.01+0.16 p =0.052
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Table 2 — Distribution of the clinical, radiological, and laboratory parameters with regard to the ex-
tension of the infiltrative process in the lungs

Parameter

Up to 2 segments
within one lung

More than 2 segments

within one lung

Both lungs

p

BMI, kg/m?

19.92+£1.52

19.95+1.84

19.15+1.83

0321
0.067
Pss = 0.033

P12
P13

Smoking, %

84.84 (n = 28)

85.19 (n = 46)

97.83 (n = 45)

P, = 1.000
P13 = 0.103
P23 = 0.018

Body temperature rise, %

27.27(n=9)

75.93 (n = 41)

93.48 (n = 43)

D1,<0.001
D15<0.001
P23 = 0.057

Body temperature, °C

36.80+0.39

37.23+0.42

37.49+£0.37

P12<0.001
D1s< 0.001
Po3< 0.001

Intoxication, %

36.36 (n = 12)

83.33 (n = 45)

95.65 (n = 44)

P12< 0.001
Pr3<0.001
po3 = 0.032

Cough, %

12.12 (n = 4)

48.15 (n = 26)

82.61 (n =38)

P, = 0.051
P13< 0.001
Po3< 0.001

A history of weight loss, %

12.12 (n = 4)

35.79 (n = 19)

69.57 (n = 32)

P12 = 0.083
Pr3<0.001
Pr3< 0.001

Beck Depression Inventory, aver-
age score

10.42 + 4.97

11.67 + 5.66

1552 + 6.82

P, = 0.687
Pra<0.001
Pos = 0.001

No depression, %

69.7 (n = 23)

61.11 (n =33)

36.96 (= 17)

P12< 0.001
P13 = 0.012
Dr5< 0.001

Mild depression, %

303 (n = 10)

3333 (n=18)

41.3(n = 19)

P, = 0.003
P13 = 0.002
Pos = 0.323

Moderate depression, %

0(n =0

556 (n=3)

21.74 (n = 10)

Dis = 0.160
Prs = 0.002
Pos = 0.007

State-Trait Anxiety Inventory,
state anxiety average score

25.52+11.32

34.31+8.18

33.72+7.7

P12<0.001
P1s< 0.001
P23 = 0.713

Mild state anxiety, %

60.6 (n = 20)

1296 (n = 7)

17.39(n = 8)

Pr2<0.001
PLa< 0.001
Pos = 0.533

Moderate state anxiety, %

394 (n = 13)

87.04 (n = 47)

82.61 (n = 38)

P12<0.001
P1s< 0.001
P23 = 0.533

State-Trait Anxiety Inventory,
trait anxiety average score

19.36 £6.98

25.48+10.23

32.26+9.41

P12 = 0.251
PLa< 0.001
Po3< 0.001

Mild trait anxiety, %

96.97 (n = 32)

68.52 (n = 37)

34.78 (n = 16)

P, = 0.103
P13< 0.001
P23< 0.001

Moderate trait anxiety, %

3.03(n=1)

31.48 (n=17)

65.22 (n = 30)

P12 = 0.103
P1s< 0.001
Po3< 0.001

Number of cavities, %
- <2 segments

- > 2 segments

27.27(n=9)

57.41 (n=31)

34.78 (n = 16)

P12 < 0.001
PLs = 0.006
P23< 0.001

3.03(n=1)

7.41 (n=4)

41.3(n = 19)

P12 = 0.083
P13< 0.001
P>.3< 0.001

1212 (n=4)

74.07 (n = 40)

7391 (n = 34)

Pra<0.001
PLa< 0.001
P, = 0.811
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Up to 2 segments More than 2 segments

Parameter within one lung within one lung

Both lungs p

p1_2 =0.184
RBC, 10*4/L 3.63+0.41 370+0.32 3.82+0.58 P13 = 0.054
P23 = 0.177

P12 = 0.804
Hb, g/L 140.42 + 11.28 137.06 +12.71 132.67 +20.09 p13=0.116
Pos= 0.165

P12 < 0.001
ESR, mm/h 17.27 £5.96 29.11+11.59 31.48+13.89 p13<0.001
P23 = 0.471

P12 = 0.249
WBC, 10%/L 7.51+1.93 7.20+1.87 6.45+1.7 P1.3<0.001
Pos = 0.117

P12 = 0.375
NEU, % 65.85+5.97 65.87 +6.37 65.41 +6.25 p13=0.93
P2.3=0.77

P12 = 0.378
SEG, % 62.52 +6.14 62.44+6.2 61.76 +6.27 P13 =0.965
Po3= 0.988

P12 = 0.505
LYM, % 26.52 +5.86 26.3+6.36 27.04 +5.63 p1.3=0.617
Pos= 0.843

P12 = 0.516
MON, % 458+1.82 454 +1.98 446 +2.21 p13=0.616
Po3 = 0.814

P12 = 0.629
LYM, g/L 1.95+0.58 1.84+049 1.74+0.59 P13 =0.025
pos =0.274

P12 = 0.902
Total protein, g/L 66.43+8.65 65.12 +7.88 64.87 +8.26 p13=0.58
Po3 = 0.536

P12 = 0.985
ALT, umol/L 0.86+0.5 0.85+0.44 1.01+0.52 P13 =0.901
Pos3= 0.071

Pio=0.831
AST, pmol/L 0.54+0.25 0.52+0.27 0.58+0.28 P1.3=0.752
P23 = 0.422

P12 = 0.157
IL-4, pg/mL 0274035 0.45+0.54 0.28+0.40 P1s=086
pos =0.149

P12 =0.08
IL-10, pg/mL 475+3.21 5.52 + 3.47 4.25+3.25 p13=0.371
P23 =0.06

P12 = 0.221
IFN-y, pg/mL 485+1.92 3724197 183+ 162 P15< 0.001
Po3< 0.001

P = 0.026
Haptoglobin, g/L 1.59 +0.60 2.19+0.66 3.09+0.88 p1.3<0.001
Po3< 0.001

P12 = 0.057
Ceruloplasmin, mg/L 419.89 +64.37 471.69+84.35 531.16 +76.12 p13<0.001
P23<0.001

D1, = 0.441
CRP, mg/L 16.16+8.00 17.63+8.07 18.47 +7.49 D1 =0.298
Po3 = 0.465

P12 = 0.938
CD4/CD8 2.18+0.25 2.15+0.25 2.20+0.30 p1.3 = 0.896
P23 = 0.407

P12 = 0.852
CIC, IU 133.06 +58.82 135.39+61.21 145.46 +57.24 P13 =0.838
Po3 = 0.275

P12 =0.01
Phl, % 85.52 +5.04 80.43+8.10 74.7+9.29 p1.3<0.001
Pos3 = 0.002
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Parameter Up to_ 2 segments More_ than 2 segments Both lungs D
within one lung within one lung
p1_2 =0.394
PhN 421+1.07 3.64+1.18 2.67+1.24 p13<0.001
P,3<0.001
P12 =0.68
PhCI 1.13+0.14 1.08+0.13 0.96+0.16 p1s=0.001
P,3<0.001

Note: 4, , and zindexes for the p-value correspond to group humbers

The evaluation of the psychological state of
patients requires a separate analysis. It was
demonstrated that depressive and anxiety disorders
were twice as common in patients with destructive
forms of tuberculosis. In the cases of extended
tuberculosis process involving both lungs, the cases
of mild and moderate depression were more
frequent as compared to limited forms of
tuberculosis. Moderate state anxiety was twice as
prevalent in patients with extended forms of
tuberculosis. Moderate trait anxiety was rare in
groups with limited forms of tuberculosis, but was
twice as common in patients with the pathological

Conclusions/BucHoBKH

Working-age men with ND IPTb manifested
with  extended pulmonary processes and
destructive changes in lung tissue in 75.2% and
60.1% of cases, respectively; intensive bacterial
excretion — in 58.65% of cases; symptoms of
intoxication — in 75.9% of cases; increased
haptoglobin, ceruloplasmin, and C-reactive protein
(CRP) with average values of 2.37 £ 09 g/L,
4953 + 85.6 mg/L and 17.33 + 7.90 mg/L,
respectively; mild or moderate anxiety in 100% of
cases and symptoms of mild or moderate
depression according to the Beck Depression

process involving both lungs extended
infiltrative changes in one lung.

Thus, in patients with ND IPTb, the presence of
destructive changes in lung tissue and a great
extension of tuberculosis were determinants of
clinical, radiological, and laboratory status, which
predetermined the features of the disease. These
parameters characterized more expressed degrees of
intoxication, clinical manifestations, activation of
systemic inflammatory response factors, decreased
activity of the cellular immune system, and
psychological disorders.

VS.

Inventory — in 45.1% of cases.

In patients with ND IPTh, the presence of
destructive changes in lung tissue and greater
extension of tuberculosis were closely associated
with more intensive bacterial excretion, severe
intoxication and cough, the history of weight loss,
more expressed activation of a systemic
inflammatory response (increased ESR,
haptoglobin, ceruloplasmin levels), imbalance of
immune status parameters (greater decrease in
IFN-y and PhN), as well as psychological
disorders represented by the most common
symptoms of depression and anxiety.

Prospects for future research/IlepcneKTHBH MOAAIBIINX J0CTiIKEHD

Further research suggests the study of the clinical, radiological, and laboratory parameters after the intensive
phase of treatment and comparison of them with the baseline data.
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CHARACTERISTICS OF SKIN ELECTRICAL CONDUCTANCE
IN PATIENTS WITH BREAST CANCER AND HIGH RISK OF
RADIATION THERAPY- RELATED COMPLICATIONS

Background. Radiation therapy (RT) is one of the main methods of
treating cancer, including breast cancer (BC). This is one of the most
knowledge-intensive medical industries, which is based on the latest
advances in radiobiology, chemistry, radiation physics, engineering and
others. Effective PT involves the use of fairly high doses of radiation,
which is what determines the success of comprehensive treatment, in
particular the increase in the number of patients who survived 5 years or
more. In turn, the increase in survival after a course of combination
treatment leads to an increase in the absolute number of patients with
adverse treatment outcomes, including radiation-related complications
(RC).

The aim of the work was to characterize the changes in the skin
electrical conductance in patients with breast cancer and an increased
risk of RC.

Materials and methods. The study was conducted on the basis of
the clinic of the Grigoriev Institute of Medical Radiology and Oncology
of NAMS of Ukraine. To study the skin electrical conductance, 16
patients with BC with an increased risk of RC were selected, with a
mean age of 53.8 + 3.7 (95% CI: 46.6-61.0) years. Studies of tissue
electrical ~ conductance  were performed using the device
"Electrodermatometer”, measuring the indicators: modulus of complex
impedance, impedance angle, complex impedance, and electrical
capacity.

Results and discussion. The study showed that in patients with BC
and increased risk of RC, there was a decrease in the complex
impedance of tissues at the study points during RT. The modulus of
complex impedance at the mitral area decreased by only 6.8% (p > 0.05),
while at the aortic, pulmonic and tricuspid areas, this figure was
significantly (p < 0.05) decreased by 27.0%; 26.2% and 33.0%,
respectively, relative to the initial indicators for RT. It was found that the
most pronounced changes in the skin electrical conductance in patients
with BC at risk of RC were observed at the projection points of the
tricuspid and pulmonic areas, where these indicators were significantly
(p < 0.05) increased by 41.1% and 34.2% relative to the baseline and
equaled 9.8 + 0.89 pF and 9.8 + 0.88 pF, respectively.

Conclusions. In patients with breast cancer at risk of RC, there was a
statistically significant decrease (p < 0.05) in the value of the modulus of
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complex impedance by an average of 23.3% and a statistically
significant increase (p < 0.05) in the tissue electrical conductance by an
average of 29.8% relative to the baseline during radiation therapy.

Keywords: breast cancer, electrical conductance, impedance,
radiation therapy.
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Meouunoi padionoeii ma oukonoeii
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3ﬂ0Heubi<uzZ HaYioHANbHULL YHIGEp-
cumem Cmyca,

imeni  Bacuns

M. Binnuys, Yxpaina

XAPAKTEPUCTHUKA EJEKTPOIIPOBIZIHOCTI HIKIPHUX
IIOKPUBIB Y XBOPUX HA PAK TPYJIHOI 3AJIO3H
3 NIIIBUILIEHUM PHU3UKOM YCKJAJHEHb INPOMEHEBOI
TEPAIII

AxryaabHicts. [Ipomenesa tepamnisi (I1T) HanexuTh 10 OCHOBHHX
METO/IiB JIIKyBaHHS OHKOJIOTTYHHX 3aXBOPIOBaHb, 30KpeMa i XBOPHX Ha
pak rpyanoi 3ano3u (PI'3). Ile oqHa 3 HAMOLIBII HAYKOMICTKUX MEIUY-
HHUX Tayly3ei, sika 0a3yeThCsl Ha HOBITHIX JOCSATHEHHSX pPazio0ioJorii,
ximii, pamiamiHiit ¢isukw, Texniku Ta iH. EdexruBra [IT mepenbauae
BUKOPHCTAHHS TOCUTh BUCOKUX J103 OTIPOMIHEHHS, IIIO0 caM€ 1 3yMOBIIIOE
yCImiX KOMIUIEKCHOTO JIKyBaHHs, 30KpeMa 30UIbIICHHS KOHTHHTCHTY
TAII€HTIB, IO BIKWIN 5 1 OllbIne pokiB. Y CBOIO Hepry, 30UThIICHHS
TEpPMiHy BIDKHBAHHS TICIsA MPOBEACHOTO KypCy KOMOIHOBAaHOTO JIKY-
BaHHS 3yMOBIIIOE 301IbIICHHS a0COJIIOTHOTO YHCJIa XBOPHUX 13 HECIIPHUSIT-
JMBUMH HAaCJIiIKaMU JIIKyBaHHs, 30KpeMa IMPOMEHEBUMH YCKJIaTHEHH -
mu (ITY).

Meta po00TH — 0XapaKTEepU3yBaTH 3MiHH CJICKTPOIPOBITHOCTI HIKip-
HUX TIOKPUBIB y XBOPUX Ha paK IPYAHOI 33703 3 HiIBUILEHUM PU3UKOM
Imy.

Martepianun ta Meromn. JlocnipKeHHS TpoBeleHe Ha 0a3i KIiHIKH
JepxaBHOT yCTaHOBH «IHCTUTYT MEOWYHOI pPamiolorii Ta OHKOJOTIi
im. C. II. I'purop’eBa HAMH VYxkpainwy». {15t BUBUECHHS €NEKTPOIPOBIiI-
HOCTI IIKIpHUX TOKPHBIB 00pano 16 xBopux Ha PI'3 3 migBumenum pu-
sukom 1Y, cepennim Bikom 53,8 + 3,7 (95 % JI1: 46,6-61,0) poku. Joc-
JIJKEHHS eJIEKTPONPOBITHOCTI TKaHHH MPOBOJIMIIM 32 AOTIOMOIOI0 NpH-
nany «EnekrponepmMaroMeTpy, BUMIPIOIOYM TOKa3HUKHU: MOJIYJb KOM-
IJIEKCHOT'O OMNOpY, apIyMEHT KOMIUIEKCHOTO ONOpY, MOBHUW aKTHUBHUMN
€JIEKTPUYHHH OIIip Ta eNEKTPUIHY EMHICTb.

Pe3yabTaTi Ta ix odroBopennsi. [IpoBesieHe f0ciiDKeHHS TIOKa3a-
70, o y xBopux Ha PI'3 rpynu nixBuimenoro pusuky I1Y, mix gac npo-
BesteHHs [T BigMivanoch 3HWKEHHsI TOKa3HUKA TIOBHOTO KOMITJIEKCHOTO
OTIOpY TKaHUH B JIOCHIPKYBaHMX TOYKaX. MOJyJIb KOMIIJIEKCHOTO OTIOpY
B TOYI[l ayCKyJbTalii MITpaJbHOTO KialaHa cepls 3HM3MBCS JIMIIE Ha
6,8 % (p > 0,05), B TOif yac sk B TOYKaxX aycKyJbTalil aopTaJbHOTIO,
KJlamaHa JiereHeBOl apTepii Ta TPUCTYJIKOBOTO KIAMaHIB 3a3HauYeHUi
MOKAa3HUK CTaTUCTHYHO BiporimHo (p < 0,05) 3mm3uBca Ha 27,0 %;
26,2 % Ta 33,0 % BiANOBiAHO BiHOCHO BUXimHMX IMOKa3HUKiB mo IIT.
Bceranosneno, mo HaiiBupasHimmi 3MiHE 3 00Ky €MHOCTI €JIeKTPOIIPOBi-
HOCTI IIKIpHUX TOKPUBIB y xBopux Ha PI'3 rpynu pusuky I1Y BigmiueHni
B TOYKax MPOEKIII TPUCTYIKOBOTO KJlaraHa Ta KilanaHa JereHeBoi apTe-
pii, Ae BKa3aHi MOKa3HUKU CTATHCTHYHO BiporigHo (p < 0,05) 36inbmmu-
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ek BigmoBimHo Ha 41,1 % Ta 34,2 % BIZHOCHO BMXIZHUX ITOKA3HUKIB

1o IIT i cranoBwm Bignosigao 9,8 £ 0,89 nd ta 9,8 + 0,88 nd.
BucHoBkH. Y XBOpHX Ha pak TpyIHOI 3a103u Tpymnu pusuky I1Y Big-

MIYE€HO CTaTHCTHYHO BiporigHe 3HWKeHHS (p < 0,05) 3HaYeHHS MOy

KOMIUIEKCHOTO €JIEKTPUYHOTrO OIopy B cepenHboMy Ha 23,3 % Ta cratu-
cTHYHO BiporimHe 3poctanHs (p < 0,05) eMHOCTI €IeKTPOMPOBiIHOCTI
TKaHWHU B cepenHboMy Ha 29,8 % BiIHOCHO BUXIHUX NMOKa3HHKIB B
JUHAMIII TIPOMEHEBOI Tepartii.

KoarouoBi cioBa: pak rpyaHoi 3a103H, €JEKTPOIPOBIIHICTB, iMIIe-
JTaHC, TIPOMEHEBA TepPalTis.
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Introduction/Beryn

ITpomenesa Teparmist (IIT) HanexuTh 10 OCHOB-
HUX METOMIB JIKyBaHHS OHKOJIOTIYHHX 3aXBOpIO-
BaHb, 30KpeMa W XBOPUX Ha PakK IPyJHOI 3aJI03H
(PT'3). Lle omHa 3 HAOLIBII HAYKOMICTKAX MEIHY-
HUX, Tay3el sika 0a3yeThCsl Ha HOBITHIX JOCSTHEH-
HSX pamioOiororii, Ximii, pamiamiiHid ¢i3uku, Tex-
HiKky Ta iH. [1].

Edextusna [IT nependadae BUKOpUCTAHHSA J0-
CHUTbh BHUCOKHX JI03 OIPOMIHEHHS, 1110 Came i 3yMOB-
JIIOE yCHIX KOMIUIEKCHOTO JIIKYBaHHs, 30KpeMa 30i-
JIbUICHHS KOHTUHI'CHTY MAlli€HTIB, 10 BIKHIA 5 1
OinpIie pokiB. Y CBOIO 4epry, 30UTBIICHHS TEPMiHY
BIDKMBAHHS IIICIIS TIPOBEJCHOTO KypCy KOMOiHOBa-
HOTO JTIKYBaHHS 3yMOBITIO€ 30LTBIIIEHHS a0COIIOTHO-
TO 4YWCIa XBOPHX i3 HECTIPUSTIMBUMH HACIiIKaMU
JIKyBaHHS, 30KpeMa POMEHEBUMH YCKIIAIHCHHIMHA
(ITY). IIT BHCOKOCHEPTeTUYHHMHU MyYKaMH BHKJIU-
Kae BUpA3HIII NMPOMEHEBI Peakllil Ta YIIKOHKEHHS
IKIpH Ta CIM30BUX OOOJIOHOK, aHDK ramma-
npoMeHi. Mertogom BubOopy s JikyBaHHA 1Y
M’IKHX TKaHWH HUHI € paJuKajbHe XipypriyHe BHU-
JIaJIeHHS] YIIKO/DKCHNX TKaHWH 13 MOJAJBIINM 3aMi-
IICHHSM JIe(eKTy, 10 BUHUK. B Toi ke yac 3HayHa
yBara JOCITIJHUKIB HamlpaBjieHa caMme Ha Iorepe-
JoKeHHS Ta npodinaktuky po3Butky I1Y micns IIT,
3aII0pYKOI0 YOTO € po3poOKa MPOrHOCTUYHHUX KpH-
TepiiB yCKIaJHEHHS CIIEIIaNbHOTO JTIKYBaHHS y XBO-
pux Ha PI'3. OganM 3 Takux KpuTepii BUCTyHaE OIli-
HKa EJIEKTPOIPOBITHOCTI MIKIPHUX IOKPHBIB, SAKi
NOTPAIUIAIOTE B OIS onpominenHs [1, 2, 3].

Hdobpe Bimomo, mo MeMOpaHH KITHH MAaroTh
CIIEKTPUYHI BIIACTUBOCTI 130JIATOpa, SIKHH MOXKHA
OXapaKTepu3yBaTH Yepe3 JieNeKTPHIHI BIACTHBOCTI
— BIOHOCHY IieJeKTPUYHY MPOHUKHICTH. BHyTpim-
HBOKJIITUHHA PiZiMHA 33 XIMIYHUM CKJIaJJOM Ta BJac-
THUBOCTSMH TIOMI0HA 70 MDKKIITHHHOI PiIuHHM, ane
MICTHTh OpraHeiH KIITHHM Ta iHII BHYTPILIHBOKII-
THHHI BKJIIOUEHHS, BIIHOCHUI OOCST SIKMX, B 3arailb-
HOMY BUII3JIKy, CTAHOBUTh HE3HAUHY YaCTHHY BiJ
3araJlbHOTO 00CATY KIITHHHU. TOMY, TKAaHWHH € TeTe-
POTeHHMMH 00 €MHHUMH TIPOBIJHUKAMH JPYTroro
POy, OCHOBHUMH CTPYKTYPHUMH €JIEMEHTaMH SKUX
€ IDTa3MaTHYHI MEMOpaHH KITHH Ta EJIEKTPOJITH
[UTOIIa3MH 1 MDKKIIITHHHI poMikky. [1in gac 30H-
JIyBaHHS €JIEKTPOIPOBIAHOCTI OIOJOTIYHUX TKaHHH
3MIHHUM CTPYMOM BHHHKA€ 3CyB (a3 Halpyru i cu-
JIM eNIEKTPHYHOTO cTpyMmy [4].

3a ocTaHHI KiJIbKa NECATHIITH OYyJIO CTBOPEHO
Psii METO/IIB HEIHBAa3MBHOI XapaKTEPHUCTUKH TKAaHUH
Ha OCHOBI IMIIEJIaHCYy, TaKUX SK Ol0€IEeKTPUYHUH
IMIETAaHCHUHN aHalli3, eNCKTPUYHA IMITEaHCHA CIIe-
KTPOCKOIIisl, €JISKTPUYHA IMIEJaHCHA IUIETH3MOT-
padis (IPG), 3anponoHoBaHi imMresaHcHa Kapior-
padis ta enexrpoimnenancHa tomorpadis. [Ipose-
JIeHO 0arato JOCHiTHUIBKUX PoOIT 32 MMMH METO-
JaMu Ul HEIHBAa3WBHOI XapakTEPUCTHKU CTaHy
TKaHWH Ta J1aTHOCTUKH 3aXBOPIOBaHb [4].

3MIHHUH CTPpYM HPOXOIUTH K HYepe3 MIKKIIi-
THHHI TPOMDKKM TKaHWH, TaKk i depe3 MeMOpaHu
KJITHH, SIKI CTBOPIOIOTh PEAKTHBHY (TOJISpU3alini-
Hy) ckianoBy omopy. Tomy Bci ¢izionoriyni i ma-
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TOJIOTiYHI TPOIIeCH, IO BiAOYyBarOThCS B MeMOpaH-
HOMY KOMIUIEKCi TKaHMH OpTraHi3My BIUIMBAIOTH 1 Ha
PIBeHB peakTWBHOI CKJIAJOBOI, i, BiAMOBIOHO, HA pi-
BeHb HOro MmoBHOTO iMrienancy. HaliBupasHime pea-
KTUBHA MPOBITHICTh BUSIBIISETHCS MiJ] Yac 30HIyBaH-
HSIM BUCOKOYACTOTHHMM 3MiHHHM CTPYMOM [5, 6].

Bigomo, 110 i3 3pOCTaHHSM YacTOTH TECTOBOTO
EJIEKTPUYHOTO0 CHUTHAY MOJYJIb imrenancy (Z) mo-
MITHO 3MeHIIyeThcs. MeMOpaHH KIITHH € CBOTO
pomy KOHZEHCAaTOpaMu, IMIEAAHC SKUX Mamae IMpu
301IBIIEHHI YaCTOTH 1 BCe OLTBIINI BHECOK y TPOBI-
JHICTH 31 3pPOCTAaHHSM YacTOTH BHOCHUTH BHYTpIII-
HBOKJIITHHHA pinuHa [6, 7, §].

Imnenanc (Z) BuzHavaeThes sk Z= R+ X, ne R —
akTuBHUU omip; X — peakTuBHUi ormip. IMnenaHc
TAKOX MOJKHA 3alMCaTH Y TPUTOHOMETPHUUHIii (op-
Mi: Z = |Z] (cos ¢ + 1 sin @), ae |Z| — abcontoTHe
3HAYCHHS IMIeAaHcy (MOIyIb); @ — ¢asa.

AOCONIOTHE 3HAUCHHS IMIIEAHCY BH3HAUYAETHCS
3a opmyoro: |Z| = VR? +X 2,

Monyne iMIeqaHCy AOCIIIKYBaHOTO 00'€KTa po-
3paxoByeTbCS Ha MIJCTaBi JAaHMX IPO 3HAYCHHS
cTpyMy 1 Hampyru. Da3oBHi IETEKTOp BH3HAYAE
Ppi3HHIIIO (a3 MiXK HATIPYTOIO i CTPYMOM B JOCIiIKY-
BaHOMY 00'ekTi. CKJIaJOBI IMIEIAHCY JOCIIIKYyBa-
HOTo 00'€KTa BH3HAYAIOThCS BIJIOBIJHO J0 3HAYCH-
Hsl (hba30BOTO KyTa @ 1 MOIYJIS €NEKTPUYHOTO iMIIe-
nancy [9, 10, 11].

Sk iHpopMaTHBHHUI TapaMeTp TaKOX BHUKOPHC-
TOBYEThCSI (DA30BUI KyT 3HAa4YECHHS SKOTO BH3HAJa-
eThes 3a BupazoM: tg @ = X/R, sk CriBBiHOIICHHS
PEaKTUBHOI Ta aKTHBHOI CKJIAJOBOI iMIemancy [7,
10, 11].

Bimomo, mo omip OionoriyHUX 00’€KTiB UL
3MIHHOTO CTPYMy HW)KYHMi{, HDK JJIsI OCTIHHOTO Ta
HE 3aJIeKUTh BiJ] BEIMYMHH CTPyMY (SIKIIO BOHA HH-
ke 3a ¢izionoriyny Hopmy). Kpim Toro Bizomo, mo
orrip 6ioJoriuHUX 00 €KTIB HAa OJHIN YaCTOTI CTPyMY
HE3MIHHUM, SKIIO HE 3MIHIOIOThCS (Hi310I0T1YHI 0CO-
OmMBOCTI 00’€KTy, OCKUIBKH OIip CTPIMKO Tajae,
SKIIO MOMITHI (i3i0JI0TiUHI 3MiHH, SIKI € TIOYaTKOM
nporeciB BiAMUpaHHs TKaHuH [12, 13].

Merta po6oTH — OXapakTepU3yBaTH 3MiHH €JIeK-
TPOIIPOBIAHOCTI IIKIPHUX ITOKPHBIB Y XBOPUX Ha paK
TPyIHOT 3aJI03H 3 ITiABUIIEHNM pu3uKoM [1V.

Marepiaau Ta METOIU TOCTiTKEHHS

JocmimpkeHHs npoBeeHe Ha 0asi xiiHikk Jlep-
YKaBHO1 yCTaHOBU «IHCTUTYT MEIUYHOI paIioJiorii Ta
onkoorii im. C. Il. I'purop’eBa HAMH VYxkpaian»
(mami — 1Y «IMPO HAMH VYxkpainu»). s gocii-
JOKEHHS BiiOpaHO NaHi JOCIIIKESHHS €IeKTPOIpPO-
BIIHOCTI HIKIpHUX HOKpWBIB 16 xBopux Ha PI'3 3
migBueHnM pusukoM I1Y, ski nepedyBanu Ha cTa-

mionapaomy JikyBanus y JIY «IMPO HAMH VYkpa-
fHm» y 2021 p. Bigbip mamieHTiB mpoBEOCHO Y BiA-
MOBITHOCTI JI0 KPHUTEpiiB BKIIOUCHHS Ta KPUTEPiiB
BUKJIFOUCHHS 3TiIHO pe3yJbTaTiB MOMEepeIHiX MOCITi-
JoKeHs [14].

Cepennili Bik 00CTE)KyBaHHX MAL€HTOK, XBOPHX
Ha PI3 3 mipBumenum pusuxkom IIY craHoBuB
53,8 + 3,7 (95 % I: 46,6-61,0) pokis.

JlocTipKeHHS! eIeKTPONPOBIAHOCTI TKAHUH IIPO-
BOJIVJIM 32 JIONOMOTO!0 mpuany «ExexkTpomepmaro-
MeTp», BHMIpIOIOYHA TOKa3HUKH: (1) MOZyIs KOM-
IUIEKCHOTO otopy Z, KOM; (2) apryMeHT KOMIDIEKC-
HOTO oropy ¢©°; (3) MOBHUI aKTUBHHUN €IEKTPUIHUI
omip R, kOwm; (4) enexrpuana emHicts C, nd. [Noka-
3HUKH €JIEKTPUYHOTO ONOPY WIKIPHUX TOKPHUBIB CITy-
T'YBaJIM HENPSIMUM BiJIOOpaKEHHSIM CTaHy MIKpPOILHMp-
KyJISSTOPHOTO 3a0e3Ie4eHHs] Ta TPO(idYHOro romeoc-
Ta3y TKaHWH.

BuMmiproBaHHsI IPOBOJMIIN 32 JIONIOMOTO CHelia-
JTpHOTO pAaTdmka (puc. 1), IITFHO NPHUTHUCKAIOYN
HOTo0 MOYeproBo y YOTUPHOX TOUKAX IPYIAHOI KIIITKH,
SIKI BIATIOBITaJIM TOYKAM ayCKYJbTAaIlii cepIls, BiATIO-
BiTHO: TOYKa | — TOYKa ayCKyNbTaIlil MITPaJBFHOTO
KJIamaHa, TOYKa 2 — TOYKa ayCKyJbTalii aopTaabHO-
ro KjamnaHa, To4ka 3 — TOYKa aycKyJbTalii KianaHa
JereHeBoi aprepii Ta To4yka 4 — TOYKa ayCKyJbTawil
TPHUCTYJIKOBOTO KJIalaHa.

1 2

Pucynox 1 — Cxema 63aem00ii 080e1eKkmpooHo2o
cencopa 3 MKAHUHAMU

Metoau cTaTHCTHYHOI 00podKkm. OriHKy Xapa-
KTepy pO3IMOJIUTYy BENUYUH B KOXHIH rpyri BUOIpKO-
BOI CYKYNHOCTI NPOBOJWIIM 3 BHUKOPHCTaHHAM W —
kpurepito llanipo-Binka (Shapiro-Wilk test). On-
HOPIZHICTB JiUcnepciii BU3Havau 3a kpurepiem Jle-
BeHa (Levene's test). JIist OIHKY 3HAYYIIOCTI BUSB-
JICHUX BIIMIHHOCTEH MOCTIKYBAaHMX IOKa3HHKIB
NPU TIOBTOPIOBAHMX BHMIPIOBAHHSIX TPOBOIMIN 32
HemapameTpudHUM T — Kputepiem Binkokcona
(Wilcoxon T test). BinMiHHOCTI BBa)kKajIl CTaTHUCTH-
yHO 3Hauymumu mipu p < 0,05. [udpori nani y pasi
HOPMaJIbHOTO PO3IIOJIUTy BEIWYMH HABEICHI y BH-
il «M + my», 1e M — cepenne apupMeTHIHE 3Ha-
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YeHHS, M — CTaHJapTHA IMOXUOKA CepeTHbOT0 apu-
MeTH4dHOTrO, 95 % JI: — 95 % noBipunii iHTEpBaI.

Jus rpagidHOTO MpencTaBIeHHS JaHUX 00paHO
niarpamu  posmaxy (box-and-whiskers diagram —
«UIYXJISIOBI» JiarpamMy 3 «BycaMM»), Ha SIKHX BilO-
Opaxxannch MakCHMaJIbHE Ta MiHIMalIbHE 3HAUCHHS Y
pa3i HEeHOPMAJILHOTO PO3IOJIUTY BEJIMYMH a00 Mexi
95 % noBip4yoro iHTEpBaNly IIPU HOPMAILHOMY pO3-
noain, iHTepkBapTWiIbHUE po3Mmax (Interquartile
range — IQR) y Bursaai 6okcy Big 25-ro no 75-ro
TIEPICHTIUIIO IPH HEHOPMAJIFHOMY PO3IOIiIT BEIH-
ypH ab0 MeXi CTaHHapTHOI MOXMOKH CeperHbOTO
apu(pMETHIHOTO TIPH HOPMAIBHOMY pO3IMOALTI Be-
JIMYHH, MeIiaHy Ta/abo cepemHe apupMeTHIHE 3HA-
4yenns [15].

Bioernuni acnekTu gpocaimkenns. JocmimkeH-
Hsl TIPOBEJICHO Y BIANOBIAHOCTI 0 OCHOBHHX Oioe-
TUYHUX HOPM ['ebCiHChKOT aekiapartii BeecBiTHROT
MenuuHOI acomianii «ETHYHI MPUHIMITN MEIMYHUX
JOCITIIKeHD 33 YYacTIO JIIOAWHHU Y SKOCTI 00’ekTa
nmocmimkerEs» (1964-2013 pp.), MixHapomHOTO
KEpiBHUIITBA MO €THII U1 OlOMETUYHUX IOCIi-
JDKeHb Panmy MiKHapOJHUX OpraHi3aliii MeTMYHHUX
Hayk (The Council for International Organizations of
Medical Sciences — CIOMS, 2016 p.), Koupewrii

Pagu €Bporu mpo mpaBa JIOJUHA Ta OiOMETUIIMHY
(2007 p.), pexkomennamiit Komitery 3 6ioeTukyn npu
Mpesnznii HAMH VYxpaiau (2002 p.), Hakazam MO3
Vkpaiam Ne 690 Big 23.09.2009 p., Ne 944 Bin
14.12.2009 p. Ta BignmoBiguuM mojoxenHs M BOO3
(World Health Organization), MixxHaponHoi panu
MEIMYHUX HAyKOBHX TOBApHUCTB Ta MiKHapoaHOMY
kozmekcy MenuuHoi etuku (1983 p.). Ilporoxomu
JociipkeHHs cxBasieHi Komiterom 3 0ioeTwku Ta
neonronorii 1Y «IMPO HAMH VYkpaian» (poTo-
kot Ne 15 Bix 20.10.2020 p.).

Pe3yabTaTn Ta ix 00roBopeHHs

[IpoBenene mocmimKeHHA IOKa3alo, IO y XBO-
pux Ha PI'3 3 migBuimeHnM puznkoM yckinagaeHs [1T
BIIMIYAJIOCh 3HWKEHHS IIOKA3HUKA IIOBHOIO KOM-
IUIEKCHOTO OTOpY TKaHWH Z B JOCII/DKYyBaHHUX TOY-
KaxX BiTHOCHO BHUXIJHUX MOKa3HUKIB (puc. 2). Tak
MOZYJIb KOMILIEKCHOTO ONOpPY B TOYILI ayCKYJIbTallil
MITpalIbHOTO KJlalmaHa ceplisi 3HU3MBCS JIMIIE Ha
6,8 % (p > 0,05), B TO¥ "ac sIK B TOUKax ayCKyJbTa-
il a0pTaIFHOTO, KJIallaHa JIereHeBoi apTepii Ta Tpu-
CTYJIKOBOTO KJIaIlaHiB 3a3HAYCHM ITOKA3HHUK CTATHC-
tigHO BiporigHo (p < 0,05) 3HM3HBCs 3a 27,0 %;
26,2 % Ta 33,0 % BIiANOBIAHO BIJHOCHO BMXIJHHX
noka3zuukis g0 I1T.

Moaynb komnnekcHoro onopy (Z)

2,8 F =
2,6 ¥
2,40 2,41 2,42
240 229 N D
2,2 {H 2,14 }.
o ! l )
\C—>| 2,0 : 1 T’ 2 -
9 1
p= . 1,78 1,78
S 18
4
1,6 1 l
1,4

Toykal Toukal Touka ll

Touka Il Touka lll Touyka Ill Touyka IV Touka IV

o NT nicnaMNT pgoMT nicna NT pgo NT nicna MT pgo MT nicna MNT

Pucynox 2 — Mooyib komniekcho2o onopy Z wKipHux NOKpUeié nayicHmox
3 niosuwenum puzuxom ycxkraonens IIT PI'3, n = 16

Ilpumimka. Po3nodin eeruyun KOJCHOI epynu 8uOipkogoi cyKynHocmi Hopmanvhuil. boxcu exniouaroms 3Ha-
YeHHSI CMAaHOaPMHOL NOXUOKU CepeOHbO20 apupMemuyno2o, 8epmuKkaibhi Ninii 3a mexcamu 6okcie — 95 % 0osi-
puutl inmepean. I opusonmanvua ainisi 6cepeduni OOKcy — cepedHe apupmemuune 3navenns;, ® —p < 0,05 giono-

CHO BUXIOHUX NOKA3ZHUKIB

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/



Kulinich HV, Prohorova EB, Hladkykh FV EUMJ, 2021;9(4):373-381

B 10l ke yac BCTaHOBJIEHO, [0 3MiHM aKTUBHOI MIYHOTO CKJIay KIIITHH, OCKITBKHA BiJOMO IO aK-
YaCTHHHU KOMIUICKCHOTO omopy R (puc. 3) He mocs- TUBHHUH OIIp 3aJIC)KUTH TIABKU BiJ TYCTHHH Ta Xi-
Tay piBHSA CTATHCTHUYHOI BipOTiAHOCTI B XKOIHIN 3 MIYHOTO CKIIay pedoBunu [6, 7].

JOCTIKYBAaHMX TOYOK, IO BKa3ye Ha CTaNICTh Xi-

AktuHum onip (R)
5,0

4,5 ; T T T - T

4,0
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2,5 I 1 i L 2 I |
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2,0 { & H o | - a
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1,5 - - ' - s

10 | 14 =2 ooz
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05 | L l 2 LA — =

kOm
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Pucynok 3 — Axkmuenuil onip WKIpHUx NOKpU8ie nayicHmox
3 nioguwgenum puzuxom yckraonens I1T PI'3, n = 16

Ilpumimka. Po3nodin eenuuun nenopmanehuil. boxcu exntouaioms pesyromamu 6io 25-20 00 75-20 nepyen-
MU0, 6epMUKAIbHI IIHIT 30 Medcamu OOKCi8 — MIHIMAIbHe Ma MAKCUMATbHe 3HaderHs. [ opu3oHmaneHa ninis
6cepeduHi Ookcy — mediana, ¢ — cepeoOH€E 3HAUEHHS

€MHICTb eNeKTponpoBiAHOCTI

12,0

11,0 f o .-
100 F e 9,8 9,8

1

9,1

9,0

nd

8,0 F 7,6

7,0 6,5 1

6,0

50

e

4,0

Touka | Touka |l Toukall Toukall Touka lll Touka lll Touka IV Touka IV
ooNT nicnaNT goMT nicnaNT poNT nicnaMNT pgoMNT  nicna MNT

Pucynox 4 — Emnicmos enekmponpogionocmi WKipHUux noKpueie nayieHmox
3 niosuwenum pusukom yckaaonens [T PI'3, n = 16

Ilpumimxa. Po3nooin senudun KOAHCHOT epynu 8UOIPKO60I CYKYRHOCI HOpMATbHUU. hoKcu 6Kmouaoms 3HA4eH s
CMAHOAPMHOT NOXUOKU CEPeOHbO20 APUPDMEMUUHO20, 8ePMUKAIbHL IHIL 3a Medcamu 6okcie — 95 Y% dosipuutl inmep-
ean. I'opuzonmanvha ninis 6cepeduni bokcy — cepeoue apupmemuune 3navenns, ® —p < 0,05 6i0HOCHO BUXIOHUX NO-
KAa3HUKIG

Thiswork is licensed under 378
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/




Kulinich HV, Prohorova EB, Hladkykh FV EUMJ, 2021;9(4):373-381

OTtpumaHi JaHi BKa3ylOTh Ha Te, M0 MOBHUU
KOMIUTEKCHUH omip Z 3MEHIIYBAaBCS IEPEBaKHO
3a paxyHOK peakTHBHOTO omopy (X), Akuii BHU-
3HavaeThes 3a (opmynoro: X=1/(0wC), ne o —
4acToTa 3MIHHOTO CTpyMy. To0TO, SKIIO peaxkTH-
BHHH OIIp 3MCHIIYETHCS, EMHICTh 30UTBIIYETHCS
B oOepHeHii mpomopii (Ipyu He3MiHHIN YacTOTi
CTpYMY).

BcraHoBieHo, 1mo HaiiBupasHimi 3MiHU 3 00-
Ky €MHOCTI €JIEeKTPONpPOBIIHOCTI MIKIPHUX IOK-
puBiB y XxBopux Ha PI'3 3 migBUIIEHUM PHU3UKOM
ycknagHens [IT BimMiueHi B TOYKaxX MPOCKIIii
TPUCTYJIKOBOI'O KJIallaHa Ta KJamaHa JereHeBOol
apTepii, 1e BKa3aHi MOKa3HUKU CTATHCTHYHO Bi-
porimao (p < 0,05) 30impmIMNIHCH BIATIOBIAHO Ha
41,1 % Ta 34,2 % BIZHOCHO BHXIJHHX ITOKa3HU-
kiB o IIT i cranoBwmin Binnmosiguo 9,8 = 0,89 nd
ta 9,8 + 0,88 n® (puc. 4).

KpiMm Toro, mpoBeneHe MoCHiKeHHs MoKa3a-
70, mo y XxBopux Ha PI'3 3 migBUIIEHNM PU3UKOM
[1Y B nquHamini mpomMeHeBOi Tepamii Bigmigamach
TEHIEHINs 10 30imbImeHHs (asu (apryMeHrty o)
KOMILICKCHOTO OIIOpY, IO TaK0X IiATBEPIXKYE
301BIIeHHS €MHOCTI (pHcC. 5).

BcTanoBnene 301MbIICHHS EIEKTPUYHOI €M-
HOCTI KiiTHHHEEX MeMOpaH micius [T y xBopux Ha
PI'3 mowinpHO moB’s13aHO 31 301ABIIEHHAM ILIOLII
MeOpaH micist onmpoMiHeHHs. Bimomo, mo em-
HICTh KOHJIEHCATOpa MPSMO HPOIOpIiiiHa IUIOIIi
MeMOpaH (SIK IUIACTHH KOHJIEHCaTopa), a IUIoa
MeMOpaH Moxe 301IbIIyBaTHCS 32 PaxyHOK paii-
amiiHuX 7Je(eKTiB, MmO BHHHUKAIOTH IiJ dac
omnpoMiHeHHA. ToOTO TOBepXHA MeMOpaH CTae
OLTBII MOPCTKOKO.

AprymeHT eneKkTpu4HOro onopy
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Pucynok 5 — Apeymenm enekmpuuno2o onopy WKIipHUX nOKpUsie nayicHmox
3 nioguweHum puzuxom yckraonens I1T PI'3, n = 16

Ilpumimka. Po3noodin éenuyun KodicHOI epynu 6ubipko6oi cyKynHocmi Hopmanbhuil. Boxcu exnioyaioms 31ua-

YeHHsI CMAHOAPMHOT NOXUOKU CepeOHb020 apuhMemuunoe0, 6epmuKaibHi il 3a mesxcamu 6oxcie — 95 % 0oei-

puuti inmepean. I opusonmanvua ainis ecepeduni 60kcy — cepedHe apugpmemuune 3uavents, ® —p < 0,05 giono-

CHO BUXIOHUX NOKA3HUKIB.

Conclusions/BucHoBKH

1. 'V xBopux Ha pak rpyAHOI 3aJI031 TPYNH PH-
3WKY TIPOMEHEBHUX YCKIIaJHEHb BiJIMIY€HO CTATUCTHY-
HO BiporiznHe 3amkeHHs (p < 0,05) 3HaUeHHS MOIYIA
KOMIUIEKCHOTO €JIEKTPUYHOTO OIOpPY B CEPEeTHBOMY
Ha 23,3 % Ta cTaTHCTUYHO BiporimHe 3pocTaHHsA (p <

0,05) eMHOCTI €1eKTpOTIPOBIHOCTI TKAHUHH B CEPEIl-
HeOMY Ha 29,8 % BiIHOCHO BUXIJHUX TMOKA3HHKIB B
JIUHAMIII TIPOMEHEBOi Teparii, 10 J03BOJISIE PO3IIi-
HIOBATH BKa3aHi 3MiHH SK MOXIIMBI MPOTHOCTHUYHI
KpuTepii yCKIIaAHEHHS IPOMEHEBO]T Tepartii.

2. 3pocTaHHS EJEKTPUYHOI €MHOCTI ENEeKT-
POIIPOBITHOCTI MIKIPHUX IOKPHUBIB y XBOpUX Ha
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TPYAHOI 3aJ103¥ WMOBIpHO 0OYMOBIIEHE 301JIbIIEH-
HIM IUIOIII MeMOpaH Iicis ONpPOMiHEHHS, alikKe
€MHICTP KOHAEHCAaTOpa TPSAMO TIPOTIOpIiiiHa IX

IJIONT, SKa WMOBIpHO 30UTBIIYETHCS 32 PAXyHOK

MTOIITKO/KYBAIBHOT il 10HI3YI0UOTO OIPOMiHEHHS
Ha KJIITHHHOMY DiBHI.

Prospects for future research/IlepcneKTHBH MOAAIBIINX JOCTIKEHD

BcranoBneHI 3MiHU €TEKTPOIIPOBITHOCTI MIKip-
HUX TOKPHBIB BKa3ylOTh Ha JOUITbHICTh OIIHKH
iH(OPMATUBHOCTI aHAJIOTIYHUX TOKAa3HUX Y XBOPHX
Ha 3JI0SIKICHI HOBOYTBOPEHHSI 1HIIIMX JIOKAJIi3aIiii, a
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THE EFFECT OF SANGUIRITRINUM ON THE
PATHOGENICITY FACTORS OF METHICILLIN-RESISTANT
STAPHYLOCOCCUS AUREUS

The relevance of the problem. The frequency of growth of
staphylococcal infections in human pathology and the decrease in the
effectiveness of their treatment, due to the formation of multidrug
resistance, has aroused interest in the study of the anti-staphylococcal
activity of Sanguiritrinum and its effect on biological properties,
including certain pathogenic factors.

The aim of the research was to study the effect of Sanguiritrinum on
the pathogenicity factors of the archival strain and clinical isolate of
methicillin-resistant S. aureus.

Materials and methods. The objects of the study were the reference
strain of Staphylococcus aureus ATCC 25923 from the Museum of
Living Cultures of Microorganisms of the Department of Microbiology,
Virology and Immunology, Poltava State Medical University, and
clinical isolate of S. aureus isolated from patients of the surgical
department and identified by standard methods. The resistance of this
isolate to methicillin was determined using the disk-diffusion method,
after which it was concluded that the strain of Staphylococcus aureus
belongs to MRSA.

In order to assess the antimicrobial activity of the phytopreparation
Sanguiritrinum against the studied clinical and archival strains, we used
the quantitative method of double serial dilutions in a liquid medium and
qualitative disk-diffusion method (Kirby—Bauer) according to standard
methods, in compliance with the Order of the Ministry of Public Health
of Ukraine No.167 as of 05.04.2007 on the statement of methodical
instructions "Determination of sensitivity of microorganisms to
antibacterial drugs". Studies of the effect of Sanguiritrinum on the
pathogenicity of S. aureus were performed by assessing the plasma-
coagulating, lecithovitelase and hemolytic activity of microorganisms in
the presence of plant extract according to conventional methods.

Conclusions. The obtained data substantiate the prospects of using
Sanguiritrinum in the prevention and treatment of purulent and
inflammatory diseases of staphylococcal etiology, including infections
caused by methicillin-resistant strains of S. aureus. The phytopreparation
Sanguiritrinum has a strong bacteriostatic effect on the reference strain
and on the MRSA clinical isolate of S. aureus. Naturally, the clinical
isolate of S. aureus with methicillin resistance was characterized by
lower sensitivity to the action of Sanguiritrinum, as compared to the
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sensitivity of the archival strain, because the bactericidal concentration
of the drug was 2 times higher. Sanguiritrinum at a concentration of
0.06 ug/ml resulted in complete loss of pathogenicity factors (plasma
coagulation, lecithovitelase and hemolytic activity) of the reference
strain and the MRSA clinical isolate of S. aureus. At a phytopreparation
concentration of 0.03 pg/ml, the microorganisms lost only plasma
coagulation ability.
Keywords:  Staphylococcus  aureus,

methicillin-resistant ~ strain,  Sanguiritrinum,
lecithovitelase and hemolytic activity.
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plasma coagulation,
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BIUVINB CAHI'BIPITPUHY HA ®AKTOPU IMTATOI'EHHOCTI
METUIUJIIH-PE3UCTEHTHOI'O STAPHYLOCOCCUS AUREUS

AkTyajbHicTh mpo6iemu. YactoTa 3pocTaHHs cTadiIOKOKOBHX iH-
(hexii y naroJorii JIOIUHN Ta 3MEHIIEHHS e()eKTUBHOCTI iX JTIKyBaHHS,
y 3B’513KY 13 QOPMYBaHHIM MYJIbTHPE3UCTCHTHOCTI, BUKJIUKAJIO 3aIliKaB-
JICHICTh B JAOCIHIHKEHHI MPOTHCTA(pIIOKOKOBOI akTUBHOCTI CaHTBipiTpH-
Hy Ta Horo mifo Ha OIOJOTIYHI BIIACTHBOCTI, 30KpeMa OKpeMi (hakTopu
MATOTEHHOCT] (TEMONITHYHY, JCIUTOBITENA3HY Ta IUIA3MOKOAryIO0qy
aktuBHicTB) Staphylococcus aureus.

Merta podorn. Bupuutu BrumB CaHTBipiTpuHY Ha (pakTOpu mHaTo-
TEHHOCTI MY3€HHOro IITaMy 1 KJIIHIYHOTO 130JIATY METHIMJIiH-
pe3UCTEHTHOTO S. aureus.

Marepianu i merogu. OG’exTamMu AOCHiKEHHs OyJiM €TaJOHHUN
mram Staphylococcus aureus ATCC 25923 3 My3et0 KHBHX KYIBTYp
MikpoopraHi3MmiB kadeapu MikpoOionorii, Bipycosiorii Ta IMyHOJOTIi
[TonraBchKOTO IEPKABHOTO MEIUYHOTO YHIBEPCHTETY Ta KIIIHIYHHH i30-
naT S. aureus, BUAUICHUH BiJ XBOPHUX XipypTiYHOTO BIIIJICHHS Ta icH-
TH(IKOBaHHHN 32 CTAHAAPTHOI MeTOMuKOr. CTIHKICTh 3a3HaYEHOTO 130-
JSITY 1O METULMITIHY BU3HadalM 3a gonomoroto JJJIM, micis goro poou-
¥ BHCHOBOK MO HAJIEXKHICTh ITaMmy cTadiloKoKa 30JOTHCTOTO [0
MRSA.

3 METOI0 OIHKU MPOTUMIKPOOHOT akTHBHOCTI (iTonpenaparty CaHr-
BIPITPUH IOJI0 TOCHI/PKYBaHUX KJIIHIYHUX 1 My3€HHUX LITaMiB BUKOPH-
CTOBYBAJIM KUIBKICHUH METOJ NOABIMHMX CEpIHHUX PO3BE/IEHb y PilIKO-
My TOXXHBHOMY CEPEIOBHIII Ta SIKICHUNA aucko-audys3iiauit meton (Ki-
pb6i—bayepa) 3a cTaHIAPTHOIO METOAMKOIO, BIAMOBITHO A0 Hakasy MO3
Vxpainu Nel67 Bix 05.04.2007 p. IIpo 3aTBepKeHHS METOIMYHUX BKa-
31BOK «BH3HaueHHs YyTIMBOCTI MIKpPOOPraHi3MiB 10 aHTHOAKTepiaib-
HUX mpenapariB». JlocmipkeHHs BBy CaHrBipiTpuHy Ha (axTopu
MaTOTeHHOCT] S. aureus MpoBOAWIIM LIISIXOM OILIHKHU IIIa3MOKOAryJIroo-
90i, JISUTOBITENa3HOI Ta TEMOJIITHYHOI aKTUBHOCTI MIKPOOPTaHi3MiB y
MPUCYTHOCTI POCIMHHOTO €KCTPaKTy 3a 3arajbHONPUHHATHMU METOJH-
KaMH.

BucnoBku. OTpumani 1aHi 00IpyHTOBYIOTh EPCIIEKTUBHICTh BUKO-
puctanas CaHTBipiTpuHY B MPO(MITAKTHII Ta Teparii THIHHO-3aMaIbHUX
3aXBOPIOBaHb CTa(iIOKOKOBOI €TioJorii, B TOMY 4HCIi iH(EKLiH, cipu-
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YMHEHNX METHLWIiH-PE3UCTEeHTHUMH IuTamaMu S. aureus. diromnpermna-
pat CaHTBIpiTpHH BOJIOAI€ MOTYKHOIO OAaKTEPiOCTATHIHOIO MI€I0 IIOI0
€TaJIOHHOTO IITaMy Ta KIiHI9HOTO i301aTy S. aureus MRSA. 3akoHoMi-
PHO, IO KIIHIYHHUH i30JT S. aureus i3 METHIIMITIH-PE3UCTCHTHICTIO Xa-
paKTepu3yBaBCsl HIKYOIO YyTIHBICTIO 10 1ii CaHTrBIpiTPUHY, TOPIBHSIHO
3 YyTJIHUBICTIO MY3€HHOTrO IITaMy, OCKUIbKM OakTepHLUIHA KOHIIEHTpa-
wist mpenapary Oyna BUMIOI y 2 pasu. CaHTBIpITpHH B KOHIEHTpamii
0,06 MKr/mMi TIpU3BIB 10 MOBHOI BTpatu (haKkTOpiB MaTOreHHOCTI (TIa3-
MOKOaryJo040i, JIEIUTOBITEIaA3HOT Ta FeMOJIITHYHOI aKTUBHOCTI) eTa-
JIOHHOTO IITaMy Ta KIiHIYHOTO i301sTy S. aureus MRSA. Ilpu KoHIIEHT-
pamii ¢ironpemapary 0,03 MKT/MI MiKpOOpraHi3MH BTpadalId JIHIIC TIJa-
3MOKOAryJrol09y 34aTHICTb.

Kiwuosi caoBa: Staphylococcus aureus, (GakTopu NTaTOTeHHOCTI,
METHLWTIH-PE3UCTCHTHUI IITaM, CaHTBIpITPHH, IUIA3MOKOATYIIOI0YA,
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Introduction/Beryn

VY cydacHHX yMOBax, 3a JaHUMH DPIi3HHX JDKe-
pen, OmHUM i3 TPOBIAHUX (aKTOpiB B €TiONOTIi
rHiIHO-3anmanbHUX 3axBoproBaHb € Staphylococcus
aureus. SIk BkazywoTh nocmigHuku [1, 2], mupoxe
MOIIMPEHHs CTaiIOKOKOBUX 1H(EKIIIH MOSICHIOIOThH
BUCOKOIO BIPYJICHTHICTIO 30yJIHHMKA Ta 30LIbIICH-
HSM BHMHHKHEHHS METHLWIIH-PE3UCTEHTHUX LITa-
MmiB S. aureus (MRSA), siki MatoTh 0cOONMBUI Me-
XaHI3M PE3UCTEHTHOCTI 0 [-JIAKTaMHHX aHTHOiO-
THUKIB — MyTalii y TEHIIIIH3B I3yI0uoOMy OLIKy
kiituHHOI cTinku [1CB-2.

Sk Bimomo, S. aureus excrpecye Oarato dakro-
PiB MATOT€HHOCTI, IO ¥ 0OYMOBIIOIOTH HOTO BHCO-
KW MaTOreHHUI moTeHiian. Pi3HOCTpsAMOBaHy [it0
MPOSIBIAIOTH arpecyHy, AKi € HaiOiIbII BHBUEHH-
Mu. HaazBuyaitHo BaxiauBUM (EepMEHTOM MaTo-
TeHHOCTI € KoaryJasa, 0 IPU3BOAMTH J0 3rOpTaH-
HS TJIa3MHU KPOBI, ajie caM (pepMeHT He B3aeMOJi€ 3
(iOpuHOTEHOM, a YTBOPIOE TPOMOIHOMOIOHY pe-
yoBuHYy. DiOpHHOBa IUTIBKA, IO YTBOPIOETHCS, 3a-
xumae 6akrepii Bif ¢arountosy. JlenurnHasza pyi-
Hy€ JICHUTHH KIITHHHUX MeMOpaH JEWKOIHUTIB Ta
IHIIUX KIITHH MakpoopraHismy, 110 MOXKE€ CIpHUYH-
HUTH JlelikoneHito. Haa3Bu4aiHO NOTYXHUM (hak-
TOPOM MATOTeHHOCTI S. aureus € MeMOpaHOTOKCHHHU
(cradinomizman ab0 TEMOII3WHU), AKi 00YMOBIIO-

IOTh TEMOJITUYHY aKTUBHICTH MIKpOOpTaHi3MiB Ha
KpoB’sitHOMY arapi [3].

HeoOrpyHroBane Ta HepallioHaJbHE BUKOPHC-
TaHHS aHTUOIOTHKIB MPU3BOJUTH A0 (OPMYBaHHS
PE3UCTEeHTHOCTI MiKpoopraHi3miB [4], crpusie po3-
BUTKY 1uc0i03y, alepriuHuX peakiiif, XpOHIYHUX
3aXBOPIOBaHb Ta MPHUTHIYEHHS IMYHHOI pE3HCTEHT-
HOCTI opraHi3my Jtogusad. [locTiHUHE momryk i 1o-
CIIJDKEHHS albTePHATHBHUX IPOTHMIKpOOHUX Ii-
KapchKUX IpenapariB € akTyalbHUM MuTaHHsIM. Ha
ChOTOJIHI JIOBEZIEHO, 110 TNepeBard HajJ aHTHMIKpO-
OHMMH IIperapaTramMy MaroThb JIiIKapchKi 3aco0u poc-
JIMHHOTO TOXOJPKEeHHs [5], siKi BOJIOAIOTH BUCOKH-
MH OaKTepUIMIHUMH BIACTHBOCTSAMH, 1 IO SKHX
HOBUIBHIIIE PO3BUBAETHCS PE3UCTEHTHICTh MIKPOO-
prasismis.

3a niTepaTypHUMH JaHUMH, 3°SICOBAHO, IO JIO
TaKHX IpernapariB HaJIeKHUTh pOCIMHHMH 3acib Ca-
HIBIPITPHH, OTPUMaHUH i3 POCIMHHOI CHUPOBHHH
BHIIB pojauHH MaxkoBi (Makiei IpiOHOILTIIHOI Ta
cepuenozionoi). Jlo Woro ckiiazy BXOAWUTH CyMill
OicynbaTiB amkanoimiB (CaHTBIHAPWH 1 XEJEpPHUT-
puH). [Ipemapar HamexuTh 10 apMaKoTEepareBTH-
YHOI TPYIIH aHTHCENTHYIHHX 1 Ae3iH}iKyrounx 3aco-
6iB (kom ATC DO8A X). Hamu moBeneno, mo ¢i-
TOTIPETIapaT BOJOAIE MIUPOKHM CIIEKTPOM MPOTHUMi-
KpOOHO{ aKTHBHOCTI, SIK 10 MOHO- TaK 1 MoJipe3uc-
TEeHTHUX MikpoopraHismiB [6, 7]. XapakTepHOrO
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HOT0 OCOONHMBICTIO € BiJICYTHICTH PO3BUTKY JiKap-
CBKOI PE3NCTEHTHOCTI MIKPOOPTaHi3MiB HABITh MpH
TpHUBAJIOMYy HOTO 3acTocyBaHHi. CaHTBIpiTpHH Ha-
JEKUTHh IO TOMIPHO TOKCHYHHX MpemnapaTiB i He
BOJIOZi€ KYMYJIATUBHUMH, MyTareHHHUMH, KaHIIEPO-
TeHHHMH BJIACTHBOCTAMH. KIIIHIYHMMU OCIIIKEeH-
HSMHU JOBEJICHO BHCOKHMH TEepaneBTHYHUI 1 mpodi-
naktnaHui edext CaHrBipiTpHHY, @ TAaKOXK BiACYT-
HICTh 3arajbHO TOKCHYHOI i MICIICBO IMOJPA3HIOIO-
yoi mii [8, 9]. 3HauHa KUIBKICTh JOCIHITHHUKIB IPHU-
Iisina yBary e(eKTHBHOCTI BHKOPHUCTaHHSA (iTOT-
pemapary B CTOMATOJOTii, 30KpeMa B IIO€IHAHHI
fioro 3 mpoOioTHKaMU Ta IHIIMMH NpenapaTaMu
[10].

BuienaBeneHi nepeBaru JocCiiKyBaHoro (i-
TOIpenapary MiJBHLIYIOTh HOT0 MpPaKTHYHY ILiH-
HicThb. HacToTa 3pocTaHHs cTadiIOKOKOBHX iH(EK-
Iifl y maToJorii JIOAWHU Ta 3MEHIICHHS C(EKTHB-
HOCTI iX JIiKyBaHHS, y 3B’SI3Ky 13 (OpMyBaHHIM
MYJIBTHPE3UCTEHTHOCTI, BUKIMKAJIO 3alliKaBJICHICTh
B JIOCNIDKCHHI MPOTHCTA]iIOKOKOBOI aKTHBHOCTI
CanrBipiTpuHy Ta Horo Aifo Ha OiOJOTIYHI BIACTH-
BOCTI, 30KpeMa OKpeMi (haKTOpH MaTOTeHHOCTI (Te-
MOJITHYHY, JICLIUTOBITENa3Hy Ta IUIa3MOKOAryio-
104y akTuBHICTH) Staphylococcus aureus.

Mera pocaigxenHnsi — BUBYMTH BIUIMB CaHrBi-
pitpuHy Ha ()aKTOpH MATOTEHHOCTI MY3EHHOTO
mramy Ta KIIHIYHOTO  130JIATy  METHI[WIIH-
pe3ucTEeHTHOTO S. aureus.

Martepiamm i meToan. HaykoBi nocmimkeHHS €
(hparMeHTOM HayKOBO-HOCIiOHOT pobotu «Bwu-
BUYEHHS POJIi YMOBHO-ITATOT€HHHUX Ta ITATOI€HHHUX
IHQEKIIHHNX areHTIB 3 PI3HOK YYTIUBICTIO O aH-
TUMIKpPOOHHUX 1 MIPOTHBIPYCHUX TpeNapaTiB y maTo-
norii  moguau»  (Ne  nmepkaBHOi — peecrtparii
0118u004456) xadenpu mikpobiosorii, Bipycosorii
ta iMyHoJorii [TonTaBcbKOro JepikaBHOTO Menud-
HOTO YHIBEPCHUTETY.

B nmocnimkeHHI BHKOpHCTaX (iTOmpenapar
Canrsipitpu (TOB «IKII «®apmanesruuna (haod-
puka» c. CranumiBka JKntomupcbkoi 001, Ykpai-
Ha), SIKUH IPEACTaBJICHUH CIIMPTOBUM PO3UYHHOM
JUISl 30BHIIIHBOTO 3acTtocyBaHHs. IIpo3opa piguna
OpamXeBOro KOJNbOpPY i3 3amaxoMm crupTry. B 1 mn
PO3UMHY MICTHTH 2 MT JiI040i pEYOBHHH CAHTBIpiT-
PHUH, JONMOMDXHI pedoBHHH — eTaHonl 96 %, Boma
OYMIIIeHA.

O6’exTaMH  JOCTIUKEHHS Oynu  eTaJOHHUI
mram Staphylococcus aureus ATCC 25923 3 my-
3€10 JKMBHMX KYJBTYp MIKPOOpPraHi3MiB Kadenpu
MikpoOioJorii, Bipycosorii Ta imyHosorii IToxras-
CBKOTO JIEp)KaBHOTO MEIMYHOTIO YHIBEPCUTETY Ta
KIIHIYHUH 1307T S. aureus, BUIIICHUHA Bl XBOPUX

XipypriqHoro BiJJiIEHHS Ta iIeHTH(IKOBAHHNA 3a
CTaHIAPTHOIO MeToIuKOor. CTIMKICT 3a3HAUYEHOTO
130JIATy 1O METHUIHJIIHY BH3HAYaJIH 3a JTOTIOMOTOIO
JOJIM, micist 9oro poOWIIM BHCHOBOK IIPO HalleXk-
HICTB mTaMy cradinokoka 3onorucroro 10 MRSA.

3 METOI OLIHKH TMPOTHUMIKPOOHOI aKTHBHOCTI
¢itonpenapaty CaHrBIpITPHH IIONO JOCIIIKYBa-
HUX KJIHIYHHMX 1 My3eHHHMX IITaMiB BHKOPUCTOBY-
BaJIM KUTBKICHUNA METOJ| MOJBIHHHUX CEpiiHUX pO3-
BEJICHb Y PIAKOMY MOXXHBHOMY CEPEIIOBHII Ta SKi-
camii mucko-audy3iftamit meron (Kipbi-bayepa) 3a
CTaHIAPTHOIO METOIMKOIO, BIiNIMOBITHO IO HaKa3zy
MO3 Vkpaiam Nel67 Bixm 05.04.2007 p. Ilpo 3a-
TBEPIKCHHS METOAWYHUX BKa3iBOK «BU3HaUeHHS
YYTJIMBOCTI MIKpPOOpPraHi3MiB /0 aHTHOaKTepiasib-
HUX mpemnapariBy [11]. BusHayanu MiHiManbHY
iHrioyrouy xonuentpauito (MIK) pocnuuHoro 3a-
co0y 3a HaliMEHINOK HOro KOHLEHTpAaLi€lo, sKa
NpUrHivyBana BUAUMHH PICT KyIbTypu S.aureus,
HasIBHICTD SKOTO OIIHIOBAJIM MUITXOM OIJIAY IPO-
OipKH y TIPOXiTHOMY CBITII, MOPIBHIOIOYH 3 «HETa-
THBHAM» KOHTpoJieM. JIs1 BCTAHOBJICHHS MiHIMa-
npHOT OakTepunuaHoi koumentpamii (MBK) 3mific-
HIOBaJH TIOCIB BMICTY MpOOIpOK i3 BiICYTHICTIO
pocty Oakrepiii Ha wamku Iletpi 3 M’sco-
nenToHHUM arapoM. [lociBu iHKyOyBanu B 3BUYAid-
Hiif atMocdepi npu Temneparypi 35-36 °C npors-
roM 24-48 roja Ta OLIHIOBAJIM BUIUMHH PICT MiK-
pOooOprasi3mis.

HocmimkernHs BBy CaHTBipiTpUHY Ha (ak-
TOPH MATOTEHHOCTI S. aureus MpOBOAWIIM IIIIXOM
OLIIHKH TUIA3MOKOAryIo090i, JEUTOBITENa3HOI Ta
TEeMOJIITUYHOI aKTHBHOCTI MiKpOOPTaHi3MiB y NpH-
CYTHOCTI POCIMHHOTO €KCTPAKTy 3a 3arajbHONpUii-
HiTUMH MeToaukamu [12]. Brme CaHrsipitpuny
Ha TEMOJITHYHY aKTHBHICTH S. @UreusS BUBYAIH Ha
KpOB’SIHOMY arapi, OI[IHIOIOYH yTBOPESHHS HaBKOJIO
KOJIOHI# 1po30pux 30H remonizy. Jleuurosirenazny
PEakIfifo MPOBOAMIIM IUIIXOM TOCIBY S. aureus Ha
yamku [TeTpi 3 )k0BTKOBO-cosb0BUM arapom. [licms
iKybarii B Tepmoctati npu 37°C uepes 24-48 rox
OLIIHIOBAJIM YTBOPEHHsI a00 BiJIICYTHICTH 30HH IIO-
MYTHIHHS 1 XapakTepHOTO paiIy’>KHOTO BiHUMKa
HaBKOJIO Tepudepil KonoHid. 3xaTHICTH S. aureus
JI0 TPOIYKINi IMIa3MoKoaryyia3y MiJl Ji€r0 JO0CHTi-
JDKYBaHOTO JIIKapChKOTO 3ac00y BHSBISUIM ITICIA
MOCiBY MIKPOOPTaHi3MiB y MPOOIpKH 3 IUTPATHOIO
IIa3Mor0 kponuka. Ilepen mocTaHOBKOIO OOCTiLY
CyXy IJIa3My KpOBI PO3UMHMIN Y CTEPUILHOMY
I30TOHIYHOMY PO3YMHI HATPilO XJIOPULY 3 PO3paxy-
HKYy 1 Mu Ha ammyny i 3pobutH po3seneHHs 1:5
(1 Mt mnasmu + 4 M QizionorivyHoro po3uuny). Y
crepwibHy 1pobipky 3 0,5 M1 po3BeseHOl a3Mu
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KpOJIMKa BHOCHJIM OaKTEpiOJIOTIYHOIO TIETIICI0 JTOC-
mimKyBaHi mTaMu cradinokokiB. [Tpobipku iHKY-
6yamu mpu +37 °C, OwLiHIOBaNM MPOSBH peaKi
(dac mposBY KOAryssIii — 3rOpTaHHS IDIa3MH) de-
pe3 2-3 rox i 24 ron. Peakiiro BBaXKaJld MO3UTUB-
HOIO, KOJIM YTBOPIOETHCS 3TYCTOK (UM KenenozaioHa
Maca), sika He MOpYIIyBajacs MpH JIETKOMY CTpY-
nryBaHHi. JociipkeHHs NPOBOIWIM HE MEHIIe 5
pasiB.

CraTHCTHYHUHN aHaji3 OTPUMaHUX pPe3yIbTaTiB
3iHCHIOBAIIN 32 JIOTIOMOTO0 CTAaHJAPTHHUX IAKeTiB
nporpam «STATISTICA+» Ta «Microsoft Excel
2016». HasBHICTD BiIMIHHOCTEH MiX IOCHIIKyBa-
HAMH TIOKa3HUKAMH OIIIHIOBAM 3a t-KpUTEpieMm
CrbronieHTa. Pesynbratu BBa)kaiW JIOCTOBIPHUMH
npu 3HaueHHsx p < 0,05.

Pe3yabTaTH AochailkeHb Ta iX 00roBopeHHs.
3a pesynbraramMu AUCKO-audy3iiiHoro merony Kip-
6i—bayepa BiiMiueHO pi3HY YyTIMBICTH MiKpOOpra-
Hi3MiB 10 CanrBipitpuny. EtanoHHmMiA mram
S. aureus mokaszaB BHUIIY YYTJIHBICTH (DiaMeTp 30H

0,3

3aTPUMKH pOcTy cTaHOBHUB 18 £ 0,2 MM), mopiBHIO-
J0YM 13 KJIIHIYHUM 130JISTOM S. aureus, Ijs SKOTo
30Ha 3aTPUMKH POCTY AopiBHIOBana 15 £ 0,9 mm.

[IpoTrcradinokoKoBy aKTHUBHICTH (iTomperna-
pary MiATBEpPKEHO METOAOM CepiHHHMX PO3BEAEHb
(puc. 1). CaHrBipiTpyH 1MoKa3aB OJHaKOBY OakTepi-
OCTaTUYHY [0 I0JI0 €TAJIOHHOTO IITaMy Ta KJIiHi-
YyHOTO 130114ty S. aureus. [Ipn npoBeneHHI OLIHKU
pesynbrariB MIK CaHrBipiTpuHy He crioctepiranu
BHIMIMOTO POCTY KYJBTypH OaKTepiid, K My3eHHO-
ro mrTaMiB TaKk 1 METHIWIH-PE3UCTEHTHOTO
S. aureus, y mpobipkax i3 po3BEeICHHSM Ipenapary
Bix | Mxr/mi 1o 0,015 MKr/mMit, TOpiBHIOIOYH 3 «He-
TaTHBHUMY» KOHTpoJieM. BigmideHo, mo pict era-
JIOHHOTO mTamy S. aureus sik i S. aureus MRSA y
BOCBMiil Tpo0ipui 13 PpO3BEJCHHSIM PEUYOBHHH
0,007 Mxr/mn Oyna He BHpPa)XXCHa MYTHICTB, IO
BKa3yBaJIo Ha ocjabieHuil picT. Sk BHIHO, 3 JaHUX
pucynka 1, MIK npenapaty muis IoCiipKyBaHUX
mrTaMiB  Mikpooprasi3miB  ctanoBmima 0,015 +
0,2 MKr/MiL.

MKI/MII
0,25

0,2

0,15

0,1

m S. aureus ATCC 25923

m S. aureus MRSA

0,05

MIK MbuK

Pucynox 1 — Yymausicmo wmamis S. aureus 0o Caneeipimpuny (MIK ma MByK)

ITicnst mepeciBy Ha wamku Iletpi 3 M sico-
MENTOHHUM arapoM BMICTy HpoOIpoOK, Y AKX BiaMi-
4YeHo cTaTH4Hy Aito CaHTBipiTpHHY, 1 moganmbmIiil ix
iHKyOamii B CTaHIapTHUX YMOBAaX OLIHIOBANN OaKTe-
punuaHy aito ¢ironpenapary. OONIK pe3ynbTartiB
Jo3BosuB BctanoBuTH MBuK npenapary mono era-
JoHHOro mTtamy S. aureus — 0,12 + 0,1 mMkr/mo 1 Ki-
HiyHOTO i30Ty S. aureus MRSA - 0,25+
0,3 mxr/mi. Takum 4yuHOM, OGakTepHUUMIHHN ederT
MIOJI0 €TAIOHHOTO INTaMy S. aUreus mMepeBHIlyBaB
JIAHUH TIOKa3HUK MIOA0 METHIMITIH-PE3UCTEHTHOTO
S. aureus y 2 pasu, 10 € IIJIKOM 3aKOHOMIipHHM.

Jns ominkn BBy CaHTBipiTpHHY Ha (hakTopu
MTATOT€HHOCTI MIKpOOPraHi3MiB Hally yBary NpHBe-
pHyNa cTaTHYHa KOHIEHTparlis npenapary B 0,06 ta
0,03 MKr/miL

3 METOI0 BM3HAYEHHS IIIa3MOKOAryJIIOHYol aK-
THBHOCTI S. aureus y 0,9 % pozunHi HaTpirO XJIOpH-
Iy i3 1000BHX KYJIBTYP MIKpOOpPTaHi3MiB rOTYBalIn
BuXimHI OakrepianbHi cycnensii 0,5 Ox 3a cranmap-
ToM MyTHOCTI Mak®@apnanga. [lotim iX BHOCHIH y
mpoOipkn 3 KoHIeHTpariero  CaHTBipiTpHHY
0,06 mxr/mMn ta 0,03 MKI/MII Ta iHKYOyBalu HpH
+37°C mpotsirom 1 rox. Ilicms Toro, ormiHIOBanmM
mpoOipku 3 0,5 MII po3BeneHOI TUIA3MU KPOJIMKA, B
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SIKI BHOCHJIM JIOCIIJDKYBaHi IITaMu CTagiIOKOKIB,
B3SITi 3 BMICTy HpOOipOK i3 KOHIIEHTPALIEIO TIpera-
pary 0,06 mxr/mu Ta 0,03 Mxr/mi (prc. 2, 3).

3a pesyibTaTaMM JOCIIPKEHb, OYJO BHUSBICHO
BIZICYTHICTb 3TOPTaHHS IUIa3MH, TOOTO JKEJIenomio-
HUH 3ryCTOK HE YTBOPHBCS, B TOPIiBHSIHHI 3 KOHTPO-

neM KyneTyp (puc. 2, 3; tabm. 1). MakcumanbHe
MIPUTHIYEHHS TUIA3MOKOATYITIOI04Y0i aKTUBHOCTI CHO-
crepiramun B KoHueHtpauii Canrsipitpury 0,06 Ta
0,03 MKI/MI SIK [Tl €TAJIOHHOTO IITaMy TakK i KITiHi-
YHOTO 130JATY S. aureus.

Tadoanus 1 — Bnuims CanrsipiTpuny Ha ¢gakTopu marorenHocti S. aureus

K -
OHUCHTPauist (MKT/MT) 0,06 0,03 0,015 KK | KC

Kymerypu

InazMokoary /004a aKTHBHICTH

S. aureus ATCC 25923 — — + + —

S. aureus MRSA - - + + _

T'emoJliTHYHA AKTHUBHICTH

S. aureus ATCC 25923 - —+ + + -

S. aureus MRSA _ + + I —

JlenmuToOBiTE1a3HA AKTHBHICTD

S. aureus ATCC 25923 — —+ + + _

S. aureus MRSA - + + + _

Tpumimka: «—» — giocymuicmv axmopie namoceHHOCmi; «+x» — HasgHicmyb Gpaxmopie namozennocmi; « —+y» — gpaxmo-

pu namoeennocmi crabo supadxceri; KK — konmponw kynomypu, KC — konmpons cepedosuwja

Pucynok 2 — [Inazmokoaryai004a akTUBHICTh €TAJTOHHOTO mTamy S. aureus mig aiero Canrsipitpuny

Pucynox 3 — I[linazmokoary/iioroua akTHBHICTh KJIIHIYHOTO i30Ty S. aureus mix aiero Canrsipitpuny
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VY Toii ke yac, micis MmepeciBy MiKpOOpTraHi3-
MiB Ha yamku [leTpi 3 KpoB’SHHM arapom OIli-
HIOBAJIM TEMOJIITUYHY aKTUBHICTh S. aUreus Kox-
HOTO CEeKTOpa, SKHH BIANOBiZaB pPO3BEICHHSIM
CaHrBipiTpUHY B CTaTUYHIN KOHIEHTpaIii BiJ
0,06 Mxr/ma 1o 0,015 MKI/MJ3 y BUILEOTIHCAHOMY
MeTOoAl cepiiHuX po3BeneHb (puc. 4). Makcuma-
JbHE NPUTHIYEHHSI TeMOJITHYHOI aKTUBHOCTI S.
aureus MRSA BigMmideHO B CEKTOpi 3 KOHIEHT-
pauieto mnpemnapary 0,06 mxr/mn. ErtanonHuit

mraM S. aureus Takok He MPOSIBUB FeMOJITHYHOT
aKTHBHOCTI 3 po3BeieHHsAM CaHTBipiTpUHY B
koHneHtpamnii 0,06 Mkr/Mia. YV cekTopi 3 KOHIICH-
tpanieo ¢itonpenapary 0,03 Mkr/mia kiiHIYHAR
130JIAT y TOPIBHSHI 3 CTAJOHHHAM IITaMOM HE
BTPATUB CBOIO T€MOJITUYHY aKTUBHICTH, OCKIJb-
Ki OyJlO0 BIAMIYEHO YTBOPEHHS 30H TEMOII3y
(Tabn. 1). Y cekTopax i3 KOHTPOJIEM KYJIBbTYp
CIIOCTEPITralii TeMOJIITHYHY aKTHBHICTH 30JI0THC-

TOrO cTadioKoKa.

PucyHnok 4 — I'emoJtiTuuHa akTHBHICTB S. aureus mix aiero Canrpipitpuny: 1 — erajonnmuii mram; 2 —
KJIIHIYHUIH i309T

Sk BumHO 3 Tabauii 1, MakCUMasbHE MPUTHI-
YeHHS JIEIUTOBITENa3HOT aKTUBHOCTI 30JJOTUCTHUX
cTadJIOKOKIB crocTepiraiu B CEKTOpPi 3 KOHICH-
tpauieto mpemnapaty 0,06 Mkr/ma. Y cektopi 3
koHuenrtpaiiero 0,03 Mkr/min  Oyna0 BiaMideHO
YaCcTKOBE MPUTHIYCHHS HaHOro (axTopy maro-
TEHHOCTI €TallOHHOTO IITaMy, OCKUIBKH clabo
BUP@)XEHUH palayXHUH BIHYMK HABKOJIO IIE€pH-
¢epii kononid. Kniniunuit i3oxsT S. aureus y mii

Conclusions/BucHoBKu

®ironpenapar CaHTBipiTPHH BOJIOJI€ TIOTY>KHOIO
0aKTepiOCTATUYHOIO JTIEF0 MIOO STATIOHHOTO MITaMy
Ta KiiHigyHOTrO i30Ty S. aureus MRSA. 3akoHoMmi-
PHO, 0 KJTIHIYHUK 130J1T S. aureus i3 METHIIMITiH-
PE3UCTEHTHICTIO XapaKTePU3yBaBCsl HIKUIOK YyTIIU-
BicTIO 710 ;i1 CaHIrBIPITPUHY, MOPIBHSIHO 3 YyTJIUBIC-
TIO MY3eHHOro IMITaMy, OCKUIbKH OaKTepHIHIHa
KOHIIGHTpAILLisl TIperiapary Oysia BUIIO y 2 pa3u.

KOHIEHTpalii npenapary BOJOJIB JISHUTOBITENa-
3HOI0 aKTHBHICTIO.

OTtpuMaHi AaHi OOIPYHTOBYIOTh IEPCHEKTHB-
HicTh BUKOpUcTaHHs CaHrBipiTpuHY B npodinax-
TUII Ta Tepamii THiffHO-3amalbHUX 3aXBOPIOBAHb
cTa(IIOKOKOBOI €TioNoTii, B TOMy 4MCIi iH(EK-
Lil, CHPUYMHEHUX METHIWIIH-PE3UCTEHTHUMHU
mTaMaMu S. aureus.

Canrsipitpun B konnentpanii 0,06 Mkr/mi
MPHU3BOANUTH J0 MOBHOI BTpaTH (pakTopiB maro-
FeHHOCTI (MJI1a3MOKO0AryJIroYoi, JeHUTOBITENa3-
HOi Ta TEeMOJITHYHOI AKTHBHOCTI) €TaJIOHHOIO
mTaMy Ta KJIiHi4HOTO i30isTy S. aureus MRSA.
IIpu xonuentpauii ¢itonpenapary 0,03 Mxr/mn
MIKpOOPTaHi3MH BTPavyaroTh JIMIIE MJIa3MOKOary-
JIOKYY 3IaTHICTb.
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Prospects for future research/IlepcneKTHBH MOAAIBIINX JOCTIKEHD

Iopmanemi mocmimkeHHs OyIyTh CIPSIMOBaHI Ha BUBYCHHS BIUIMBY POCIMHHOTO IpenapaTy CaHTBipiTpHUH Ha
(hakTOpH MATOTCHHOCTI KITIHIYHHX 130JATiB S. aureus, OTpUMaHUX i3 Pi3HUX O10TOMIB JIIOIMHU.
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PSYCHO-VEGETATIVE "CHAOS" AS AN IMBALANCE OF

HOMEOSTATIC SYSTEMS IN STUDENTS: METHODS OF ITS
EARLY DIAGNOSIS

“Panic is half of illness.

Calm is half of health...«

Avicenna

The aim of the work was to study the psycho-vegetative state of
students using standardized questionnaires.

Materials and methods of research. The study involved students of
18-20 y/o, I-11 course of the medical university. According to the results
of screening of 448 students, we used a standardized questionnaire by
OM Vein. There were 82 people with signs of autonomic dysfunction,
which comprised the main study group. To assess the state of autonomic
balance, we used cardiointervalography; to verify the hyperventilation
syndrome, we used the Nijmegen questionnaire; to assess the psycho-
emotional state and anxiety, we used the State-Trait Anxiety Inventory.

Results of the research. Among 82 students with signs of autonomic
dysfunction, the average score by the Vein scale was 36.12 £ 4.26 points
(p < 0.001) vs. 15 points denoting the norm. Subjective symptoms
identified by the Vein scale closely correlated with the results of the
Nijmegen questionnaire. A positive indicator of the latter — 36.24 + 1.26
points — was observed in 71.95% of people, which indicated the
presence of hyperventilation syndrome in this group of students. The rest
of the students in the main group had a negative result (less than 23
points), although according to the Vein scale, they had signs of
autonomic dysfunction, which could indicate a certain premorbid
condition. According to the State-Trait Anxiety Inventory, among the 82
people surveyed, students with signs of personal anxiety scored the most
points, which were accompanied by emotional "explosions” (56.1 %),
neuratic conflicts (35.37 %), feelings of insecurity (46.34 %) and anxiety
(37.8 %), etc. We found an association between signs of anxiety and
hyperventilation syndrome (r = 0.76). According to the results of the
assessment, against the background of anxiety and neurotic symptoms
and manifestations of hyperventilation syndrome, the results of the
survey revealed signs of somatoform autonomic dysfunction in a
significant proportion of students (71.95 %) of the main group, including
complaints of respiratory, circulatory and gastrointestinal nature. The
lack of isolated psychological markers specific to each psychosomatic
disorder should also be noted. Thus, the identified signs of autonomic
imbalance by the Vein questionnaire were significantly correlated with
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the manifestations of hyperventilation syndrome, increased anxiety,
somatoform abnormalities, which is the evidence of statistical
significance and informativeness of the results of the surveys.

Conclusions. Screening surveys among students using standardized
questionnaires, analysis of heart rate variability allows identifying a risk
group with  manifestations of psycho-vegetative dysfunction,
maladaptation syndrome and recommending the use of certain health
measures to improve quality of life, professional activity.

Keywords: students, autonomic balance, hyperventilation syndrome,
anxiety.
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MCUXO-BETETATUBHUII «XAOC», SIK JIUCBAJAHC
TOMEOCTATUYHUX CUCTEM Y CTYJAEHTIB MOJIOAIINX
KYPCIB: CHOCOBH HOr0 PAHHBLOI JIATHOCTUKH

«Ilanika — e MoJIOBMHA XBOPOOH.
Crnokiii — ne MoJI0BUHA 310POB’A...»
ABilleHa

MeTto10 po6oTn Oy0 BUBYEHHS NCHXO-BET€TATUBHOTO CTaHY y CTY-
JICHTIB MOJIOAIINX KYpCiB 3a JONOMOTOI0 CTaHAAPTH30BAHUX ONHUTYBA-
JIBHUKIB.

Martepianun i Meromm mociaimkeHHsi. B mochipkeHHI mpuiiManm
yuacth crynentu 18-20 pokis, I-1I kypcy yHiBepcurery. 3a pe3ynbra-
TaMHM CKPHMHIHTOBOro oOcTexeHHs 448 CTyINeHTIB, 3 BHUKOPHUCTaHHIM
cTaHaapTu3oBaHoro omnurtyBajdbHuKa O.M. Beitna, Oyno BusiBneHo 82
0co0H 3 03HaKaMH BereTaTHBHOI AMCPYHKILIT, 3 IKKX Oys0 chopMoBaHO
OCHOBHY rpymy. JlJst OIIIHKK CTaHy BEreTaTUBHOTO OaJlaHCy MU BUKOPH-
CTOBYBaII KapaioiHTepBanorpadiro, s Bepudikamii TimepBeHTHIALI -
Horo cuaapomy (I'BC) 3actocoByBanmu HaliMireHCbKHMI OMUTYBANBHUK,
JUISL OLIHKHM TICMXOEMOIIIHHOTO CTaHy, TPUBOKHOCTI BUKOPHCTOBYBAIN
mkany Crindeprepa—XaHiHa.

PesyasTaTn gocaigmxenns. Cepen 82 cTyneHTIB 3 03HAKaMU BeTeTa-
TUBHOT nucyHKUIi cepenHiii pe3ynpTar 3a IIKanow BeliHa cTaHOBHB
36,12 + 4,26 Gany, (p < 0,001), npotu 15 GaniB — Hopmu. Cy0’eKTUBHA
CUMIITOMATHKA BHSBIICHA 3a INKaJI0K0 BeiiHa TiICHO meperuiitaiach 3 pe-
3ynbTaTaMu HalMIireHChKOro OmMTyBaJbHHUKA. [IO3UTHBHHI MMOKa3HUK
octaHHboro — 36,24 + 1,26 Gamu Biamiyaees y 71,95 % oci0, mio cBia-
ywio npo HasBHicTh ' BC y mi€l rpynu cTyJeHTiB. Y penrTu cTyJeHTiB
OCHOBHOI TPYIM BH3Ha4aBCs BiJ’e€MHUH pe3ynbTar (MeHuie 23 OaliB),
X04Ya 3a JaHUMH 1K BedHa y HUX Oynu O3HaKM BEereTaTUBHOI JIHC-
(yHKIIIT, 110 MOXKE CBIIYMTH PO NMEBHMUH npemMopOinpHuil craH. 3a na-
HuMH mkanm Crinbeprepa—XaHina, cepex onuTaHux 82 ocid HaiibuIbIIe
GaniB HaOpanM CTYIZEHTH i3 O3HAKaMH OCOOMCTICHOI TPUBOTH, SKa Cy-
MIPOBOJKYBAJIACh €MOIIIMHNME «BHOyXamu» (56,1 %), HEBpOTHYHHMHU
koHdmikramu (35,37 %), BiguyTTsAM HeBHeBHEHOCTI (46,34 %) i mepe-
xuBaHb (37,8 %) Touio. Hamu BCTaHOBJIEHO B3a€EMO3B’S30K O3HAK TPH-
BOTH i TimepBeHTWIAIIHHOTO cuuApomy — (F = 0,76). 3a pesynbratamMu
ONUTYBaHHS, HA TJI TPUBOXKHO-HEBPOTHYHOI CUMIITOMATHKH Ta IPOSBIB
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I'BC y 3naunoi wactunu cryaeHtiB (71,95 %) ocHoBHOi rpymnu 3a pe-
3yJlbTaTAMH ONHUTYBaHHA OyJM BUSABIICHI O3HAKM COMaTO(OpPMHOI Bere-
TaTHBHOI AMC(YHKIIII, 30KpeMa CKaprH 3 OOKy OpraHiB TUXaHHS, KPOBO-
00iry i IUTYHKOBO-KHIIKOBOTO TpakTy. CIia BiAMITUTH BiICYTHICTB i30-
JIbOBaHUX IICUXOJIOTTYHUX MapKepiB CHeUU(PIYHUX ISl KOKHOTO TICHXO-
COMaTHYHOTO po3any. TakuM YMHOM, BUSBJIECHI O3HAKH BEre€TaTHBHOTO
JcOaIaHCy 3a ONUTYBaJbHUKOM BeliHa, JOCTOBIpHO NEperuniTaauch i3
nposieamu ['BC, miiBUIIEHOIO TPHUBOXKHICTIO, COMaTO()OPMHUMH BiIXH-
JICHHSIMH, IO € CBITYEHHSIM JIOCTOBIPHOCTI Ta iHHOPMATUBHOCTI Pe3yJib-
TaTiB IPOBEACHHUX ONHUTYBaHb.

BucHoBku. [IpoBeleHHS CKPUHIHTOBUX OOCTEKEHb cepell CTyIeH-
TiB 13 BUKOPHCTAHHIM CTaHAApPTU30BAaHUX OIUTYBAJIbHUKIB, aHANTI3y
BapiabeNBFHOCTI CepIIEBOI0 PUTMY JO3BOJISIE BUABUTH Cepel] HUX TPYITy
PU3HUKY 3 MPOSBaMH IICHXOBETeTaTHBHOI AMC(YHKIIII, He3amanTariifHoro
CHHJPOMY 1 pEKOMEH/yBaTH 3aCTOCYBaHHS EBHUX 03J0POBYMX 3aXO[IIB
JUIS TIOKPAILEHHS SIKOCTI )KUTTS, MPOQeCciiHOT MisUTbHOCTI.

KoarouoBi ciioBa: cryneHTH, BereTaTHMBHUI OallaHC, TilEepPBEHTHIIS-
IIAHUNA CHHIPOM, TPUBOKHICTD.
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Introduction/Beryn KUl pIBEHb TPUBOXHOCTI, L0 TMOTIPIIYE SKICTh

IaTeHCcH(piKallis HABYAIHHOTO MPOLECY Y BHIIHX KUTTA MOJIOAMX JIFO/ICH, HPOLEC HaBIaHHA 1 1O B

HaBYaIBHUX 3aKJIaJ[ax, 3pOCTaHHs MOTOKY BCeOIuHOT MafiOyTHROMY MO3E BilI3epKaloBaTHCh HA X

npodeciifHii misumbHOCTI [3].

indopmariii, 3MiHa CTEPEOTHITY JKUTTS y CTYICHTIB
HuHi BBaXKalOTh, IO ICHXOJIOTIYHUI Ta (YyHK-

0CO0JIMBO MOJIOJIIHUX KyPCiB, MOTPEOYIOTH OLIBIIOrO

. v b
TICHXOEMOIIIHOTO HaINpy>XeHHs, BUTpaT €Heprii B [IOHATIEHUH TIOPTPET  CTYACHTCRKOTO 3710POB A €

HpOIIeCi TIPHCTOCYBAHHS PEryIAIIHHIX TOMEOCTATH- HAWBAXIIMBILIMM MOKa3HUKOM ONTHMAIBHOCTI Ha-
BYAIIBHOTO CEPENOBHIIA, M0 OOYMOBIIOE TTOTPeOy
CUCTEMATUYHOT'O KOHTPOJIIO CaMOIIOYYTTA MOJIOJAUX

JroeH AN CBOEYACHOTO BUSIBIGHHS Ta KOpEKIii

YHHUX MEXaHI3MIB OpraHi3My B IIei Mepio].
Oco0yMBOCTI HaBYaHHSA, OOMEXKEHUH BIIIIOYH-

HOK, 3MCHIICHHS (Pi3UYHOi aKTHBHOCTI, HE ypery-

JIbOBAHE XapUyBAHHA, YMOBH MPOKHUBAHHA TOLIO po3naniB ajanTtaiii Ta 1HIIMX CYMYTHIX COMaTHy-

CHPUSIOTh NEPEeHANPYXKESHHIO 1 9acoM 3pUBY ajam- HHX nopymens. Ilponec ajamranii NpucyTHiA Ha

TalliiHAX MEXaHi3MiB, 1[0 0COOJIMBO TIOMITHO Cepef
MOJIOJIMX JIFOJIEH 3 O3HAKaMH BeTeTaTUBHOI mUChY-
ukuii (BJ) [1,2].

AHaiti3 cTaHy 3/I0pOB’s cepe]l CTYACHTIB HaB4a-
JMBHHX 3aKJIaHiB YKpaiHU BUSBUB Y 3HAYHOI YaCTH-
HM 3 HUX NPOSIBU IICUXOJIOTiYHOI Ta hiznuHol ne3a-
Janranii, pyHKIIOHATIbHI BIIXMICHHS 3 00Ky coMa-
TUYHOTO 3JI0pOB’s. 3a JaHUMU JOCIHIIKEHb Pi3HUX
aBTOPIB TMOIIMPEHICTh PO3NAIIB agamTallii cepen
MOJIOZI CTaHOBUTSH Bix 14,5 mo 21 % npu mpomy 10
60 % cryneHTiB MepIIOro PoOKy HaBYaHHS MaloTh
SIBHI O3HAKW MCUXOCOIIAIbHOT JIe3aJanTaIlii i BUCO-

BCiX eTamax ()OPMYBaHHS IICHXOCOMAaTHYHUX PO3-
JajiB, BIH € 1X JMHAMIYHOK OCHOBOIO. Bifmomo, 110
y (opmyBaHHI IpHCTOCYBaNbHUX MEXaHI3MIB JIIO-
JIMHYU BEJMKA POJIb HAJEKHUTh BET€TaTUBHIM HEpPBO-
Biii cucremi, LIHC, rymopanpHuM unHHUKaM [1].
Came BOHM 3a0e3MeUyrOTh FOMEOCTa3 OpTaHi3My i
BapiaOespHICTP HOTO OCHOBHUX  (i3i0JOTTYHUX
MPOIIECiB JI0 BIUIMBY JETEPMiHOBAHUX Ta XaOTHY-
HUX TOAPA3HUKIB JOBKILIA, B T.4. IO TIOJPa3HUKIB
HaBYAIILHOTO CTpECY.

Came mpu BHCHaXKEHHI aJlanTaliiHUX pe3epBiB
Hactymnae Qasa 3puBy MexaHi3MiB amanTarnii. Xpo-
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HiYHA TICHXIYHA HAMPY>KEHICTh, SBHIA «3aCTIHHOTO
30yIKEHH» PI3HOCTOPOHHBO MOPYIIYIOTh QYHKITI-
OHAJBHAN CTaH JIMOIKO-PETHKYJISPHOTO KOMILICK-
Cy, IO 1 BU3HAUae Pi3HOOIYHMIT XapakTep BereTa-
TUBHO-COMATHYHHUX JTUCQYHKINH, TX KIIHIYHUX
NPOSBIB, SIKI CYTTEBO BIUIMBAIOTH Ha SIKICTh JKUTTS
Ta HaBYaHH MOJoi [4].

Huni BioMo, 1110 HaJCETMEHTAPHI BETCTATUBHI
po3iaaM i MCUXOeMOLilHI peakuii TICHO MoB’s3aHi
MDK COOO0 13 TIEBHOIO COMAaTHYHOI CHMIITOMATH-
KOI0 — TeMOIMHAMIYHOIO, peCcHipaTOpHOI0, admIoMi-
HaJILHOIO, B TOH € Yac CEerMEeHTapHi — YiTKO
NpYB’s3aHl O TIEBHOI OpraHiyHOl BicIepaibHOI
natosorii. LM mosicHIoeTsCS yBara, AKy HUHI IIpH-
JUISIOTH TPH BUBYEHI MPOOJIEM XPOHIYHOTO CTPECY
1 BEreTaTUBHOI peryJssiuii — ofHi€l i3 CTOPiH NCHXO-
BETEeTaTUBHOrO CIIBBIAHOLIECHHS, IO € OCHOBOIO
naToreHe3y 1 KJIiHIYHOI CUMIITOMATHKU HaJICerMeH-
TapHHUX BEreTaTUBHUX po3iamis [1].

Mera pocaimkennsi. OIiHKAa CTaHy TICHXO-
BETETaTUBHOTO FOMEOCTA3y Y CTYJCHTIB MOJOALINX
KypCiB SIK MapKepa MpOosBIB Je3aJarnTariii.

Marepiauu i MmeToau 10C/IiAKEHHS

3a pe3ynpTaTaMH CKPHUHIHTOBOTO OOCTEXEHHA
448 crynentiB I-1I xypcie IOHMY, 3a aganumu
onutyBaibHUKa Beitna [5] Oyna BinmiOpana rpyna
CTYJICHTIB 3 O3HaKaMH BEreTaTUBHOI AMCOYHKIIII,
sIKi CKJ1aimu ocHOBHY rpymy (N = 82). Cepen omnura-
HuX Oyno 52 miBumuu 1 30 xmommis, Bikom 18—20
pokiB. KoHTpomeHy rpymy ckimamd 16 cTyneHTIB
oHOKypcHUKIB (N = 16).

O6crexxenHs mpoBoamiock Ha kadeapi MK Ta
BM, B T.4. B OHJallH PEXUMIi i3 BHKOPHCTAHHIM
wiatrdopmu Microsoft TEAMS.

BxJrodeHi 10 OCHOBHOI IpyInu CTYACHTHU 3a pe-
3yJIbTaTaMHM AHKETYBaHHS 3TiJIHO ONHUTYBaJIbHUKA
O.M. Beiina nabpanu Oinbiie 15 6ais, 110 CBiAYH-
JIO TIPO HASBHICTH BETeTATHBHUX TUCQYHKITIH.

Takox Oyyi0 BCTaHOBJICHO, 1110 68,3 % cTyaeH-
TIB OCHOBHOI TPYIH paHillle HE CHCTEMAaTHYHO aM-
OysaTopHO JIiKyBanuCh 1 nepeOyBany Ha OONIKYy B
MNONIKJIIHIYHAX YCTaHOBax NPOTIroM 2—3 pOKIB i3
CKaprami Ha IepioANYHUHA TOJIOBHHUH Oib, IIPOSIBU
MIBUAKOTO BTOMJICHHS, HECTIKi Ta KOPOTKOYACHI
ckapru 3 00Ky ceplisi, [ITYHKOBO-KHIIIKOBOTO TpakK-
Ty, pecIipaTopHoOi cucteMu 6e3 HasBHHUX Mopdoro-
TIYHHUX 3MiH.

s Bepudikamii ogHiel i3 03HaK HaJCErMEHTa-
PHHUX pO3NIaAiB — TiNEPBEHTHWIAIIHHOTO CHHAPOMY
cepell CTYJCHTIB OCHOBHOI 1 KOHTPOJILHOI I'pyI 3a-
crocoByBaim CrannaprusoBanuii HaiimireHchkuii
ormutyBainbHUK («Nijmegen questionnaire»), SKUH
OyB pO3pO0OJICHWI BiJIJIOM ITyJIBMOHOJOTI YHi-

Bepcutery M. Haitmiren (Himepmanmu, 2004) mist
BUSBJIICHHS (Di310JIOTIYHUX TOKA3HUKIB TU3PEryIIs-
ii JereHeBoi BeHTWIAI, criiBcTaBHUX 13 TBC [6].

OnuTyBambHUK MICTHTH 16 IYHKTIB, pe3yibTa-
TH OLHIOBAJIHM 3a 5-OanpHOI0 mKaioro (0 — Hikow,
4 — nyxe yacto). 30KpeMa, CUMITOMH BHHHKAaJIH
3pifka — MeHIe 1 pa3y Ha MicsIb, IHO/II — YacTille
1 pa3y Ha Micsiip, 4acTo — 1 pa3 Ha THXKIEHb a00
yacrime, ayke 4acto — 1 pa3 B JeHb a0 yacrile.
MiHiMaTbHO Ta MaKCHMAalbHO MOXKIHBHMHU OYIIH
O6amn «0» 1 «64». JlaHwWii ONUTYBAJIGHUK IIHPOKO
3aCTOCOBYIOTh B MEAWYHIN NMPAKTHII U CKPHHIHT -
MIarHOCTHKH  TiEPBEHTHWILILIAHOTO  CHHIPOMY
(I'BC), Tak six B 90 % BHUIaaKiB BiH J03BOJISIE KOpe-
KTHO BHABJIATH HOTO cumnToMu [6].

OuiHKa pe3ynbTaTiB TECTy: MpU cyMi baiiB < 22
OLIIHIOBAJIACS SIK MaJOMMOBIpHA, MpH CyMmi OaniB
> 23 jimoBipHicts 'BC po3uiHtoBanacs sk BUCOKa
[7]. HasBricts 'BC € yacToro CynyTHbOIO 03HAKOIO
Je3aJanTanifHoro CHHAPOMY.

JIy1s OLIHKY TICHXOEMOLIHHOTO CTaHy, TPHBOXK-
HOCTI Y CTYACHTIB 000X Tpyn BHUKOPHUCTOBYBAJH
mkany Crinbeprepa—Xanina (STAI) — BuBuanu
CTaH OCOOHWCTICHOI Ta CHTYyamiiiHOI (pPeaKTHBHOI)
TpuBOoXxHOCTI. 1llkana caMOOILIHKK CKIIaaeThCs i3
2-X YaCTHH, SIKi OIIHIOBAJIUCh PO3/IILHO — PEaKTH-
BHY (cutyauiliny) tpuBoxsicth (PT, Ne 1-20) Ta
ocobucricay (OT, Ne 21-40) TpHUBOXKHICTB.

CraH cuTyauiiHOT TPHUBOXKHOCTI BMHHKAE IPU
TIOTPAIUISTHHI JIIOMHA B CTPECOBY CHTYaIllo, sIKa
CYIPOBOJUKYETbCS CYO €KTHBHUM IHCKOM(pOPTOM,
HECIIOKOEM, HAIPY>KeHHSIM, BEreTaTUBHUM 30Y-
JDKSHHSIM.

[lxama curyaTtuBHOI TpHBOKHOCTI (20 TUTaHB)
HPOSIBIISIETHCSL HASIBHICTIO EMOLIIHHOTO Hanpy KeHHS,
Hecrokolo (10), a 10 — BiACYTHICTIO TPUBOXKHOCTI.

OcoOucricHa TPUBOXKHICTh, 1€ KOHCTHTYLIHHA
puca, sKa XapakTepH3YEThCS CXMJIBHICTIO JI0
CIIPUUAHSTTS BEJIMKOTO KOJIa CUTYallill sIK 3arpo3Jiu-
BHX, AKa IPSIMO KOPEIIOE 3 HASBHICTIO HEBPOTHY-
HOTO KOHQUIIKTY, 3 €MOLIHHUMHU i HEBPOTHYHUMHU
3pHBaMHU 1 ICHXOCOMAaTHYHUMH 3aXBOPIOBAHHSIMH.

[Ipn oniHIOBaHHI ajaNTAliHHUX PETYJSITOPHUX
MEXaHi3MIB OpraHi3My, 30KpeMa BEreTaTUBHOTO
OalaHCy, MU BHKOPUCTOBYBalM METOIUKY JIOCIi-
JoKeHHsT BapiabenpHOCTI putMy cepis (BPC) Bin-
MoBiHO 110 cTaHgapTiB Pobouoi rpymu €Bpomneii-
cekoro Kapmiomoriunoro Tomapuctsa i IliBHi4HO-
aMEpHKaHCHKOTO TOBapUCTBA CTHMYJISLIT Ta €JIEKT-
podizionorii [8].

Hns ananisy BPC BukopuctoByBaiu pericrpa-
top  purmorpam  “KapmioCrextp”,  Mojenb
PIIB 1(AO ConbBeiir, YkpaiHa) 3a cTaHAapTH30Ba-
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Hoto Metoaukoro [9]. ITig wac ananizy BPC Bu3Ha-
YJaJMCh HACTYIIHI MMOKa3HUKH, SKi BinoOpa)arTh B
peanbHOMY 4Yaci CTaH PETYISITOPHUX CHCTEM IS
BUpIIIEHHS TPOTHOCTHYHHUX, IarHOCTUYHUX Ta
JIKYBaJIbHHUX 3aBJaHb!

NN — psn HopmanbHux R-R iHTepBaniB 3 Bu-
KJTFOYEHHSIM €KCTPacUCTOI;

SDNN — crannmaptae BigxuneHas NN iHTepBa-
JiB, SIKE BKa3ye Ha CyMapHHH e(eKT BIUIMBY Ha
CHHYCHHUH By30JI CHMIIATHYHOTO 1 MapacHMIIaTH4-
HOTO BiZIiTiB BETETaTUBHOI HEPBOBOI CHCTEMH.

RMSSD — xBagpaTHHif KOpiHb 3 CyMH KBajapa-
TiB PI3HUII BEIWYMH IOCTIJOBHHX Tap IHTEpPBATiB
NN, BimoOpakae IIBHAKI BHCOKOYACTOTHI KOJIH-
BaHHs B cTpykTypi BPC, ski BinmoOpakaroTe mapa-
CHMIIATUYHY aKTHUBHICTB;

IH (inpexc Hampyru) — XapakTepH3ye CTYIiHb
HaIpy>Xe€HHsI MeXaHi3MiB PeryJisLii ceplueBoro pur-
My

pNNS50 — Bigcotok NN50 Bix 3arajgpHOT KiJTbKO-
CTI TOCHTIOBHHUX Tap 1 iHTEpBaJiB, IO PO3pPi3HS-
IOTBCS OUTBII HiX Ha 50 MiliceKyH], OTpUMaHHX 3a
BECh Iepio 3amucy, ananoriyamii 1o RMSSD;

TP (3araipHa MOTYXHICTh CIIEKTPY) — BimoOpa-
)Kae CyMapHHU BJIMB PETYJIATOPHUX CUCTEM Ha Cep-
LIEBUU PUTM;

HF — Bucokouacrorni (High Frequency) xom-
noneHT criektpy BPC, moB’si3ani 3 AMXalbHHUMH
pyxamu 1 BijioOpa)kaloTh BaryCHHi KOHTPOJIb Cep-
LIEBOTO PUTMY;

LF — mHmspkovactoTHi (Low Frequency ) xowm-
noHeHTH cuekTpy BPC, BimoOpaxaroTh akTHBHICT
Ba30MOTOPHOTO IEHTPY, AKUH PETYIIOE CyIUHHUH
TOHYC;

VLF — nayxe wnmspkoyactotHi (Very Low
Frequency) KOMIIOHEHTH CIEKTpY, BiZoOpa)kaioTh
BIUIMB BUIIMX BEreTaTHBHHUX IEHTPIB Ha CEpIEBO-
CYAMHHHMH MiJKOPKOBUH HEHTp (CHUMIIATHKOApe-
HaJIOBY aKTHMBHICTB) I CTaH HEWPOTyMOpaIbHOTO Ta
MeTa0OIYHOTO PiBHIB PETyJISIii eproTpoIrHuX CUC-
TEeM, BIINOBITAIBbHUX 3a a/IaNTalliio;

LF/HF — 6ananc (cmiBBiIHOIIECHHS) CUMIIATHY-
Hoi Ta napacumnarudnoi BHC;

I11 (immekc meHTpaisaiii) — XapakKTepu3ye CTy-
MiHb  TEpeBaKaHHA  ICHTPAIBHUX  MEXaHi3-
MIB perysii, HaJ aBBTOHOMHUMH.

Ha Ti1i mpoBeneHHs 360py Cy0’ €KTHBHOI CHMII-
TOMAaTHKH, 32 Pe3ylbTaTaM{ ONMUTYBaHHSI i Oe3mo-
CepeHbOr0 KOHTAKTY Y CTYJCHTIB BU3HAYaJIH I10-
kazHuku YCC i aprepianbHoro THCKy (AT).

Craructnuny oOpoOKy MarepiaiiB J0CIiJKEH-
HS IIPOBOAMIIM 3 BHKOPHCTAaHHSM METOAIB Oiocra-

THUCTUKH, Pealli30BaHUX Y MMaKeTi mporpam Statistica
v.6.1 (Statsoft Inc., CIIIA). Ominka BiporigHOCTI
BIIMIHHOCTEH cepemHiX s He3B sS3aHUX Ta
3B’3aHUX BHOIPOK TPOBOAMIIACH 33 KPHUTEPisMH
Crpronerra (t). Kputnune 3Ha4eHHs piBHS 3HA4Yu-
MocTi (p) mpuiimanocs < 0,05. Jlnsg omiHKH B3ae-
MO3B 513Ky MK 03HAKaMH{ BUKOHYBABCSI KOPEJISLIiH-
HUH aHaji3 3 po3paxyHKOM Koe]ili€HTiB paHroBOl
kopessinii Criipmena (r).

Pe3yabTaTH q10caigKeHHs Ta 00roBOpeHHSs

Ha mouaTtky mOCHiIKeHHS OI[iHIOBAJINCH ITOKa3-
HUKJ TEMOJMHAMIKH, TaK B OCHOBHIH Ipymi cTyne-
HtiB iokazHukn YCC B crokoi craHoBmia (76,64 +
3,85) ya/xs, CAT — (126,43 + 4,05) mm pr.cT.,
JOAT — (72,6 = 2,14) mm pr.ct. Cepesl CTYICHTIB
koHTpoibHOI Tpynu YCC cranoBmna (72,48 =+
2,66) yn/xB, mokasuuku AT Oynu HACTYyIHUMH —
CAT (124,37 + 2,53) MM prT.cT., JiacTONIYHHUH —
(69,26 £ 1,15) mm pT.cT.

CtyniHb BHPaKEHOCTI O3HAK BETETATHBHOI JHU-
chyHKIIi OIIHIOBAaNM 3a JAaHWMHU OIUTYBaJbHUKA
O.M. Beitna, npu npomy Oyiia BHSBICHA HACTYITHA
KJIIHIYHA CHMITTOMaTHKa (Taour. 1).

3a pe3yapTaTaMM JaHUMH ONMUTYBajbHHKA Bei-
Ha B OCHOBHIIl rpymi CTy/eHTIB cepenHiil 6an cra-
HOBUB 36,12 + 4,26 Ganu, B KOHTpOJIbHIN — 12,13 +
1,68 6amu (p < 0,001).

[Ipu upboMy CHUMITOMAaTHKA BHSBJIEHA B OCHOB-
HIif rpymi 3a mwkanorw BeliHa TicHO neperutitanach
i3 pe3ynbTaTaMu OTpUMaHMMHU 3a HaiiMireHchbKuM
ONMUTYBaJbHUKOM (Tabin. 2). Tak B OCHOBHIH Tpyrmi
MMO3UTHBHUH pe3ynpTar 28—52 Oanm BigMmidaBcs y
71,95 % oci0, 1m0 CBiTYMIIO PO MPUCYTHICTH Y i€l
rpynu cryaeHTiB o3Hak ['BC. Ilpu mpoMy y pemrtu
23 CTYAEHTIB OCHOBHOI TIpymnu pe3yjibTar OyB
Bix’eMHMI — 1 craHoBMB 24 Oanu i MeHIIE, Xo4a 3a
JAHUMH IIKIM BeliHa y HUX BHSBISUIMCH CUMIITO-
MU BereraTuBHOl nucdyHkiii. Cepen CTYACHTIB
KOHTPOJIBHOT TPYTMH 1€l MOKa3HUK cTaHoBuB (20,14
+ 1,26) Ganm.

Cepeq ckapr BHUSBICHHX 3a JaHUMH HaiimireH-
CbKOTO ONHUTYBaJIbHHUKA (Tabi. 2), Haiyacrime Bif-
Mivanucst 3armamopoueHss — y (57,63 %) ocib, no-
TeMHiHHA B o4yax — y (37,29 %) Bumazkis. Kpim
Toro, 46,55 % cTyneHTiB 1€l rpynu B yMOBax ICH-
XOEMOLIHHOTO HaNPY)KeHHs, XBUJIIOBAaHHA BiaMida-
T KOpoTKe auxaHHs, v 54,24 % oci® BUSBISLIIOCH
BIMUYTTsI OOMEXEHHsI TNIMOOKOTO BIWXY. Takox, 3a
JAHUMH aHKETYBaHHS y TPETHHH IAI[lEHTIB BHSIB-
JSUTHCH XOJIOJHI PYKW 1 HOTH, 3aHIMiHHA 0044,
BITYYTTS HAIMIPHOTO CEPLECOUTTS, 3y TTS )KUBOTA.
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Taonuusa 1 —O3Haku BereraTuBHOI AucYHKIT BUsIBJIeHI cepel CTYIeHTIB OCHOBHOI i KOHTPOJILHOL

rpyn 3a JaHuMu onuryBajabHuka O. M. Beiina

OcHoBHa rpyna KonTpoJsbHa rpyna
IMoxa3zHukn p

abc % abc %
1. CXuIbHICT TPU XBUIKOBAHHI JI0:
- IOYEPBOHIHHS 00IMYUS 33 40,24 4 25 <0,05
- OmioCcTi 0OIUYYS 44 53,66 3 18,75 <0,05
2. 3aHiMiHHS 200 OXOJOAAHHS: 43 51,81 - -
- MAJIBIIB PYK, CTYIHIB 31 37,80 - -
- LIIKOM KHUCTIB, CTYITHIB 12 14,63 - -
3. 3mina 3abapBiieHHs (6JiAiCTS, Tine-
peMist, CHHIOLTHICTB):
- MANBLIB PYK, CTYIIHIB 15 18,29 - -
- IJIKOM KHCTEH, CTYIIHIB
4, T1inBuIeHa MiTIUBICTD 48 58,54 1 6,25
5. BiggyTTs cepueOuTTs, 3aBMUPaHHS 38 43,64 3 18,75
6. YTpyaHEeHE TUXaHHS:
- BITYYTTS HECTAYl MOBITPS, 45 54,88 - -
- IPUCKOPEHE TUXaHHS 11 13,41 - -
7. P.OSJIaJII/I TpaBJICHHA: 30yTTs )KUBOTA, 29 3537 1 6,25
6011, 3aKpeny, IPOHOCH
8. CuHKoIIe, IepeICUHKOoIIe
- B JYIITHOMY TIPUMIIICHI, 18 24,39 - -
- TIpH XBIUTIOBaHHI,
- IPU TPUBAJIOMY IiepeOyBaHHi y BEpTH-
KaJIbHOMY TIOJIOKECHHI
9. Hammagm nedanriii 57 69,51 5 31,25
- nudy3Hi 40 70,18 3 18,75
- reMiKpaHis 16 28,07 - -
- B IUIAHII MOTWINALI 33 57,89 - -
- B JIOOHIM-CKPOHEBIH MiIAHIT 28 49,12 1 6,25
- B TiMEHi 32 39,02 1 6,25
10. 3HMKEHHS Mpale3AaTHOCTI
- MIBUIIKAa BTOMJIFOBAHICTh 73 89,02 1 6,25
11. Poznamu cHy 40 48,78 - -
- TPYIHOII 3aCUIIAHHS
- MIOBEPXHEBUH COH,
- 4acTi NPOKUIaHHS
- BIT9yTTS HEBUCIIAHHOCTI

Kapmianrii, mo manmu Miciie y HeBEJIMKOTO YH-
CJla Tali€HTiB, BUHUKAJIN MEPEBAXHO 03 MPUINH
B CTaHI CIIOKOIO, OyJM HETPHBAIUMH, HHIOUHMH,
a0o0 1HOJI y BUTIISAI «IPOKOJIIBY i CYTTEBO HE Iie-
PELIKOKaIM NOBCSKACHHIN aisibHOCTI [10].

Kpim TOrO0, y 4acTHHN XBOPUX OCHOBHOI IPYITH
BUSBISUIMCS TaK 3BaHI TIMEPBEHTUIAIINHI €KBiBa-
JICHTH Y BUTJISL CKapT HA MEPiOANYHUMN Kallleilb —

y 15,52 % xBopux, emi3oaudHi 3iTXaHHA B CTaHi
cnokoro — y 13,79 % xBopux, MO3iXaHHA Y
25,86 % xBopux, cominns — y 10,34 % xBopux
[11].

IMopyuy i3 pecmipaTOpHOIO CHUMIITOMATHKOIO
cepel IMX XBOPHUX MiJ 4Yac ONUTYBAaHHS YacTO
BHSBIISIIMCS. CKapTH NCHXIYHOTO XapakTepy: Bij-
YYyTTS TPUBOTH, CTPaxy, XBUIIOBAHHS, HAIMIpHOI
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neuxoeMoIiiHoi abinpHocTi. [Ilo cBiguuTh MpO
MeBHI O3HakW AUCOYHKIIT JiMOigHOI CHCTEMH,
HEHPOHH AKOI OTPUMYIOTH IMITyNIbCaIiio Bill KO-
pH, TiJKOPKOBUX SAEp, TajJamyca, TilmoTaramyca,
pPeTHKYISIpHOT (opMarii 1 Bcix BHYTPILIHIX opra-

HiB. Came BOHa TpUHMAae y4acTh B yHpaBIiHHI
BETETATUBHUMHU (YHKLISIMH, €MOIIfHOIO Ta iH-
CTUHKTHBHOIO MOBEMIHKOIO, & TAKOX BIUIMBA€E Ha
3MiHy (a3 cHy, Ha IOJEHHY MCHUXiYHOTO Ta ¢i-
3UYHY aKTHBHICTb.

Tabmuusa 2 — PesyabraTn HailiMireHcbKOro ONUTYBaHHSI cepe/l CTyAeHTIB OCHOBHOI i KOHTPOJIbHOL

rpyn (%)
K-cTh BUnIagkiB
Cumnrtomu I'BC BusiBj1eHi npu aHKeTyBaHHi Ocnosna rpyna KonTpoanma rpyna

n =59 n=19
Bims B rpymax 15,25 -
BimayTTs HanpykeHHS 27,12 15,78
INoTremHiHHA B 09ax 37,29 -
3anamMopOYEeHHs 57,63 26,3
3aMmilIaHHA B OTOYYIOUOMY CEPETOBHIII 18,64 5,26
[Ipuckopene Ta rrOOKE TUXaHHS 20,34 -
Kopotke muxanHs 54,24 -
CTHUCHEHHS B IPpyAix 15,25 -
Hemox1uBicTh IIIMOOKOTO AUXaHHS 45,76 -
BinuyTTs 31yTOrO0 XKHBOTA 30,51 -
Tpemop nanbiiB 23,73 -
Tyri nansui pyx 5,08 -
3aHIMIHHS HaBKOJIO poTa 28,81 -
Xo0J0AHI pyKH Ta HOTH 38,98 -
Cepueburts 44,07 -
BiguyTTs cTpaxy, nepexxuBaHHs 23,73 10,52

Jlisi OLIHKK TICHXOEMOLIHHOI0 CTaHy, TPUBO-
JKHOCT1 Y CTYACHTIB MM BHKOPHCTOBYBAJIU IIKAIY
Crin6eprepa—Xanina (STAI) — BusHauaau cTaH
0coOuCTICHOT Ta cUTyaliitHOT (peakTUBHOI) TpH-
BOKHOCTI.

3a maHWUMHK TECTYBaHHS B y BCIX CTYICHTIB OcC-
HOBHOI IpyIy OyJIM BUSBJICHI Pi3Hi CTYIIEHI 03HAKH
TPHUBOXKHOCTI (TaldII. 3).

3a pe3yiabTaTaMH OCTAHHBOTO JOCIIJUKEHHS B
OCHOBHIM TpyIli CTYAEHTIB TNEpEeBaXKaIN IIPOSIBH
MIOMIPHOI Ta BHCOKOi TPHUBOXHOCTI, B TOH K€ 4ac B
KOHTPOJBHINA TPy BiAMIYaINCh TIOOIMHOKI BHITA]-
K{ TIPOSIBIB HU3BKOi TPUBOXKHOCTI.

IIpu mpoMy BiAMITHTH, IO B OCHOBHIM TpyIIi
Oinpmie OayiB HaOpanM CTYAEHTH i3 CHMIITOMaMH
0cOOMCTICHOT TPHMBOTH, $IKa CyMPOBOXKYBaJIach
cepell MOJIONUX JIIOAed eMOLIHHIMHU «BHOyXaMm»

(56,1 %), neBpoTnuHumE KoHpIiKTaMu (35,37 %),
BIIUYTTSM HeBreBHeHOCTI (46,34 %) i nepexuBaHb
(37,8 %) Too.

Tako MOTPIOHO BIAMITHTH, IO B OCHOBHIH
TPyl criocTepiraBcst BUCOKHH 3B’S30K JIBOX B3ae-
MOIIOB SI3aHUX SIBUIL: TPUBOTH (3aMillIaHHs, CTPaXxy,
MIePEKUBAHB) 1 MPOSBIB TiEPBEHTWIALIHHOTO CHH-
apomy — (r = 0,76).

KpiM Toro, Ha Tii TPHBOXXHO-HEBPOTHYHOL
cuMmnroMaTuky, o3Hak ['BC y 3Ha4HOI dYacTHHH
CTyaeHTiB ocHOBHOI rpymu (71,95 %) 3a pesymnbTa-
TaMH ONUTYBAaHHS BHSABJIEHI MPOSBH COMATO(hOpM-
HO1 BereTraTWBHOI IUCOYHKINT (BiAMOBIZHO [0
MKX-10 F45.3). lllo cBiguuTh PO MEBHI MCHXIYHI
1 COMaTW4HI B3a€EMO3B’S3KHM 1 TOB’s3aHI 3 HUMH
TIPOSIBY JIe3a/1aTallii cepest IIMX MOJIOINX JIFOAEH.
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Taoauusa 3 — OuiHKa cTyNneHiB TPUBOKHOCTI cepel CTYAeHTiB OCHOBHOI Ta KOHTPOJILHOI I'PyH 3a MIKa-

Jgor Crinioeprepa—Xanina

Cyma 6aais
Ctyninb TpUBOKHOCTI
OcHoBHa rpyna KonTpoJsabHa rpyna p
26,1 +1,52 225+1,0
Hwusbka (n = 10) (n=4) >0,5
56,21 + 3,88 35,0+1,41
[Towmi ' ’ ' : 1
oMipHa (n=42) (n=2) <0,0
Bucoka 41,13+ 2,76 i i
(n=30)

BaxnuBuM 1arHOCTUYHMM JIOTIOBHEHHSIM IO
MPOBEACHOI0 AHKETYBAaHHS IS I[UTICHOI OIIHKH
perymstopaux BiactuBocteit BHC € mocimimxeHHs
BapiaGenbHOCTI cepreBoro purmy [12]. 3actocy-
BaHHJ HEiHBa3WMBHOTO MeToxy BuBYeHHsA BCP mpu
OOCTe)KCHHI MOJIOJUX JIIONCH MigKpeciIroe Horo
HEOOXIOHICTh IUIA OLIHKU CTaHy HEHpOTyMOpaib-
HUX MEXaHI3MIB peryssmii ¢i3ionoridHux (QyHKIIH
i amanTamiiHUX peakmid MUTICHOTO OpraHi3My B
YMOBax JUHAMIYHOT'O «XaoCy».

Amnaniz BCP 0yB mpoBenenuii y 51 crynenra
OCHOBHOI TpymH, siki 3a gaHuMu HaiimireHChKOro
onuryBajbHUKa Manu Bix 30 no 52 GaniB i y sSKUX
3a mikanotw Crinbeprepa—XaHiHa BUSBICHI O3HAKH
MTOMipHOI Ta BUCOKOT TPUBOXKHOCTI.

Pesynbrati OTpMMaHHUX PUTMOTpaM JIO3BOJIH-
T 3a CTaHAAPTHUMH ITOKa3HHUKaMH BHSBHTH Ha-
CTyIIHI 0coONMMBOCTI BeretaTuBHOTO ToHYCcy BHC
(Tabm. 4).

Tabauusa 4 — OuiHka cTaHy BereTaTHBHOIO 0AJaHCYy B CTYAEHTIB OCHOBHOI i KOHTPOJIbHOI I'pynu 3a

nannvu BCP
(0] i %
CTaH TOHyCY BereTaTHBHOI TPHMani pesyarTarh (%)
HepBOBOi CHCTEMH Ocnosna rpyna | Konrpoabna rpyna
(n=51) (n=14)
CHUMITIATUKOTOHIS 1 TapaCUMIIATUKOTOHI 4314 7,14
HUMITATUKOTOHI1 1 IT NMITIATUKOTOHI1A
P (n=22) (h=1)
BifHOCHA CHMIIATUKOTOHIS (HM3bKa MAapaCHMITA a aK icTh) 13,73 14,29
HOCH NMITIATUKOTOHI1S ( HU3b 11 HNMITATUYH THUBHICTH
A P (n=7) (n=2)
. . 11,76 16,07
CHMIIaTUKOTOHIS, HOPMallbHa NapacHMIIATHYHA AKTHBHICTh
(n=16) (n=4)
. . 15,69 21,43
CHMIIaTMYHA aKTHBHICTh HOPMaJIbHA, HAPACHMIIATHKOTOHIS
(n=8) (n=4)
Cumra a Ta rapacuMmna a aK iCTh 3HMYKEHHI 7,84 7,14
HUMIIATUYHA Ta II NMITIATUYH TUBHICTH 3HU HH
P (n=4) (n=1)
u . 7,84 50,0
MOTOHIS
OpMOTO (n=3) (n=7)

Bceranorneno, mo y 43,14 % cryaeHTiB OCHO-
BHOI TPYITH BUSBJCHO OJHOYACHE 3POCTAHHS CHM-
natuanoi (LF, mc?, VLF, mc?) i napacumnaruanoi
aktuBHOCTI (HF, mc?, SDNN, mc, RMSSD, Mc),
IO MOXE CBIJYHTH TPO HAMPYKEHHS KOMIICHCA-
TOPHHUX MEXaHI3MIB — TOHYCY MapacHUMITATUIHOT
AKTHUBHOCTI, sIKa B CTaHi CIIOKO0, B HOPMi TIOMiHY€E
HaJ CHUMIIATHYHUM BILIUBOM, 3aBISKU IBOM HE3a-
JIeKHUM MeEXaHi3MaM: XOJIIHEPTiYHO iHAYKOBaHO-

My 3HIKCHHIO BH3BOJICHHS HOpPaJpeHANIHY y Bif-
MOBiZb HA CHMIIATHYHY CTUMYIALIIO 1 XOJiHEepTi-
YeHOMY MNPHUTHIYEHHIO BIAIOBiAI Ha aapeHeprid-
HUN CTUMYIIL.

Takox y 13,73 % oci6 mana micue BiJHOCHA
CHUMITaTHKOTOHISI Ha TJIi JIOCTOBIPHOTO 3MEHIIEHHS
BaryCHOi aKTHUBHOCTI — HH3bKHMX IIOKa3HHUKIB
SDNN i HF, BignoBizHo go 52,48 + 4,16 mc i
716,83 + 45,8 MCZ, MPOTH TOKa3HWKIB 67,19 =+
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3,64 mc i 1374,7 + 126,6 mc? OTPpUMaHHUX B KOHT-
POIBHIHN TPYIIi CTYAEHTIB, BiIOBITHO.

Kpim Toro, Oynm BHSABICHI BHMAAKH TOMIHY-
BaHHS MapacHMIATHIHOI aKTHBHOCTI Ha T HOP-
MaJIbHUX IIOKAa3HUKIB CHMIIATHYHOI, ITOKA3HUKHU
OCTaHHBOT HE PI3HWINCH BiJ Pe3yNbTaTiB OTpUMa-
HHUX B KOHTPOJIBHIH rpyrmi.

TakuM YMHOM MH CHOCTEpIraju JUHaMIKy Ia-
pacUMNaTUYHOTO BIUIMBY — BiJl 3HMIXKEHHS JI0 3pO-
CTaHH ii aKTUBHOCTI, IO CBITYUTH MPO HATIPYKe-
HICTP MEXaHI3MIB BETETAaTHBHOI PETYILii cepen
CTYICHTIB OCHOBHOI TPyIH i3 BiAIIOBiTHOIO CHMII-
TOMATHKOIO.

Takox, BcTaHoBiIeHO 3pocTaHHs IL[ B ocHOB-
Hilt rpymi (3,02 £ 0,2) yM.0ox., IPOTH MOKa3HUKA
(1,17 £ 0,2) yM.01. OTPUMAHOTO B KOHTPOJbHIN
rpymi (p < 0,05), mo cBigUUTH MPO TEpeBary ax-
TUBHOCTI IIEHTPAJIbHOIO KOHTYpPY HaJ aBTOHOM-
HUM.

BusBneni 3MiHM BEreTaTHBHOTO TOHYCY CY-
MIPOBO/KYBAJINCH JTOCTOBIPHHUM 3pDOCTaHHSAM 3ara-
JBHOI CIIEKTpalbHOI MOTYXHOCTI 10 (35943 +
114,0) mc? mepeBakaroun TokasHUK (2130,1 +
144,0) mc? oTpuMaHuii B KOHTPOJIBHIH Tpymi. [a-
HUI pe3ysibTaT BKa3ye Ha MiJIBULICHHS PiBHS Hel-
pOryMopasibHOT JIaHKM MEXaHi3My ajanTaimii B
OCHOBHIMH TpyIli CTYAEHTIB, @ TAKOXK MPO KOMIICH-
caTOpHE 3pOCTaHHS BarycHoi immynbcamii s
BUPIBHIOBAaHHS HEWPOBEreTaTUBHOTO OaJlaHCYy.

Conclusions/BucHoBKu

BcTaHOBIEHO, IO CBO€YacHE 3acTOCYBaHHSA
CTaHJIApTU30BAHUX OIMTYBaJbHUKIB, aHani3 BCP
cepell CTYJCHTIB MOJOALIMX KypCiB JO3BOJISIE Ha
MOYaTKy HaBYaJIHHOTO POKY IIBHAKO BHSBUTHU TPYy-
My PU3HKY 3 HPOSBaMH JA€33JAaNTalifHOTO CHHIIPO-
My, TICHXOBETeTaTUBHOI AUCHYHKIIII, i peKOMEHIY-

BaTH MPH MOTPEeOi MPOBEJACHHS MOTIMOICHOrO KIli-

Crig BigMITUTH, IO CTaH HOPMOTOHII BimMida-
mace B 50 % oci0 KOHTPONBHOI TPYIH, MPOTH
7,84 % oTprMaHOTO B OCHOBHIH IpyIIi.

Takum 94WHOM, BHSABJICHI B OCHOBHIH Tpymi CTy-
JICHTIB KJIIHIYHI 03HAKH BETCTATUBHOTO JHCOATAHCY,
YiTKO MOETHYBaJIHCh 13 mposisamu ['BC, minBuiie-
HOIO TPUBOXKHICTIO 1 3MiHAMHU KapJiOpUTMOIPaMH,
COMAaTHYHUMH BIIXWICHHSIMH, TOOTO MM MaeMO CH-
Tyarlilo, sKa IMOBEPTAa€ HAC JI0 BUTOKIB wLiel mpooie-
MH, ICHYIOUOi y BUIJIAI «IICHXOCOMATHIHHX PO3JIa-
IiB», MO 1 HUHI CTBEpIKye 11 akTyampHicTh [13].
Came MOMMPEHICTh MOAIOHNX 3MiH cepen HaceleH-
HS, KOJNMBAETHCSA 3a PI3HUMH OaHWMH Bix 15 mo
60 %. IIpu mpoMy piBeHP 3aXBOPIOBAHOCTI MOXKE
3pOCTATH 3a PaxXyHOK HAsBHOCTI B OJJHOTO i TOTO XK
HalieHTa JEKUIBKOX ICUXOCOMAaTHYHUX PO3JIAJIiB,
110 MoTpedye X CBOEYACHOTO BHSBJICHHS 1 JIIKyBaH-
Hsl, I1I€ B MOJIOZIOMY BIITi.

Tomy B JaHuii yac HayKOBHWI iHTepec MpeCcTaB-
JIsI€ TOTINOJIEHEe BUBYCHHS 3B SI3KiB IICHXOBETETATH-
BHUX 1 TICHXOCHAOKPHHHUX MEXaHI3MIB pPeryInsil
MPOIIECIB afamTamii cepell MOJOAI i3 CYIYTHBOIO
COMATHYHOIO CHMIITTOMaTHKOIO.

3acTocoBaHI METOOW NOCIHIIKCHHS (PYHKITIOHA-
JBHOTO CTaHy pEryJsITOPHUX CHUCTEM Y MOJIOIUX
J0Jed MOXKHa BUKOPUCTOBYBATH JUI JMHAMIYHOT
OLIIHKU BIUIMBY HABYAJIBHOTO MPOIIECY, 3MiHH CTepe-
OTHITY )KUTTS Ha IHAWBIIyaJIbHI aanTaliiHi MexaHi-
3MH Yy CTYICHTIB MOJIOAUIMX KYpPCIB Ta KOHTPOIIO
KOPEKIIi1 BUSBIICHUX 3MiH.

HIYHOTO OOCTEXCHHS Ta 3aCTOCYBAaHHS JiKyBaJIbHO-
03/I0POBYHX 3aXOJiB IJIS MIOKPAIICHHS SKOCTI JKUT-
TS CTY/ICHTIB.

B ximiHIYHIA MpakTHIi 000B’SI3KOBHM € IOCIi-
JOKEHHS B3a€MO3B’SI3Ky COMATHYHHX 1 ICHXIYHUX
po3iafiB, MOPYILICHb ajanTallii, Mo BiAMOBiga€E
BIZJOMOMY NPHHLUIY HPOTOJIONIeHOMY e ['inmok-
paToM — «IKyBaTH HE XBOPOOY, a XBOPOTO».

Prospects for future research/IlepcneKTHBH MOAAJBIINX J0CTiIKEHb

[Nonanbme nornubieHe BUBUCHHS 3B’ A3KiB ICUXOBET€TATUBHUX 1 IICUXOEH/IOKPUHHUX MEXaHI3MIB peryJsiii
NpOLECiB aanTallii cepest CTyICHTIB 13 CyIyTHHOIO COMAaTHYHOIO ITAaTOJIOTIENO.
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DETECTION OF SENTINEL LYMPH NODES IN PATIENTS
WITH THYROID CANCER WITH THE USE OF TOLUIDINE
BLUE

Introduction. Treatment of patients with thyroid cancer (TC) with
clinically undetected metastases to regional lymph nodes remains an
unsolved problem of modern oncology. The search for reliable
diagnostic methods, which underlie the decision to perform an adequate
lymphadenectomy for TC, is one of the priorities of oncosurgery.

The aim of the research: to find an effective method of
intraoperative contrasting of sentinel lymph nodes (SLN) in patients with
TC using toluidine blue and to evaluate its effectiveness.

Methods. A study of 123 patients with TC who underwent surgical
treatment using the contrast-visual method in the amount of
thyroidectomy with central and bilateral selective cervical lymph node
dissection (levels VI; HIA; I1I; 1V). During surgery, a 1% solution of
toluidine blue was injected into the tumor using a syringe. Surgical
treatment was performed in two stages. At the first stage -
thyroidectomy was performed in a block with a central lymphatic
collector of the neck (level 1V), which included removal of paratracheal,
prelaryngeal, parathyroid tissue of the neck. Urgent intraoperative
histological examination of thyroid tumor and distant SLN was
performed. In the second stage of the operation performed cervical
lymph node dissection with removal of fiber IIA; 1II; IV levels of the
neck, with mandatory revision of the level of VB. After the operation,
the final histological examination of the removed specimen with the
tumor and all lymph nodes was performed.

Results. After the application contrasting technique, SLN were found
in 120 (97.6%) patients. Their number varied from 2 to 12. These lymph
nodes were mainly localized in the central collector of the neck on the
side of the primary tumor (central, ipsilateral SLN) in 91 (75.8%)
patients. Based on the results of an intraoperative study of SLN,
metastases were found in 33 (27.5%) of 120 patients. In most cases
(83.3%) SLNs were detected in the central lymphatic collector of the
neck (level VI). In 76 (63.3%) patients, staining of the lymph nodes of
the 111 level of the neck (middle ipsilateral jugular lymphatic collector)
occurred, in 11 (9.2%) SLNs were found only at levels 11, IV and VB of
the neck. Very rarely (5.8%), the lymph nodes of the anterior-superior
mediastinum were contrasted.

Conclusions. The method of contrast visualization of the regional
collector in patients with TC using a 1% solution of toluidine blue is a
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highly informative study that allows to determine the regional lymph
nodes affected by metastases and to differentiate the choice of the
volume of lymph node dissection in the early stages of tumors. The
method is simple to implement, does not involve considerable costs and
can be recommended for use in oncology clinics.

Keywords: thyroid gland, cancer, surgical treatment, lymph node
dissection, contrasting, toluidine blue.
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BUSBJIEHHA CTOPOXKOBUX JIIM®ATUYHUX BY3JIIB
VY XBOPUX HA PAK IIUATONOAIGHOI 3AJIO3UM 13
3ACTOCYBAHHSAM TOJYIIUMHOBOI'O CUHBOI'O

Beryn. JlikyBaHHs XBOpUX Ha pak muTonoaioHoi 3amo3u (PLI3) i3
KIIIHIYHO HEBUSBJICHUMH METACTa3aMH y PETiOHAPHI JiM(paTHIHI BY3IH
3aJIMINAETHCS. HEBUPILIEHOI Npo0OieMoro cydacHoi oHkojorii. [Tomrykx
HaJiHHUX METOMIB JIarHOCTHKH, Ha SIKUX TPYHTYETBbCA DIMICHHA MPO
MpoBeIeHHS anekBaTHOI TiMpanerekromii mpu P13, € oganm 3 mpiopu-
TETHHUX HAMPSAMKIiB OHKOXIPYpTii.

Merta gocaigKeHHs — IOITYK €(EKTUBHOTO METONy IHTpaoIepariii-
HOTO KOHTPACTYBaHHs CTOPOXOBHX JiMpaTnynux By3niB (CJIB) y xBo-
pux Ha PII3 3a nOomomMoror TOJXyiZMHOBOIO CHHBOI'O Ta OIIHKA HOTO
e(eKTHUBHOCTI.

Metomn. IIpoBeneHe nocmimkerns 123 xBopux Ha PII3, sskum npo-
BOJMIM OIEpPAaTHBHE JIKYBaHHS 13 3aCTOCYBaHHSIM KOHTPacTHO-
Bi3yaJIbHOTO METOJy Y 00Cs31 TUPEOINEeKTOMIT 3 LEHTPaIbHOIO Ta JABOC-
TOPOHHBOIO CEIEKTUBHOIO MIMHHOKO JiMpoaucekmiero (piHi VI; ITA; I11;
IV). Ilin 4yac omepaTMBHOrO BTPYYaHHS Y IyXJUHY 32 JOHNOMOTOIO
mmpuna BBOIWIM 1% po3unH TynyinmuHOBOTO cuHbOro. OmepaThBHE
JKyBaHHS BUKOHYBaNM y aBa eTtamu. Ha meprmomy — mpoBoawmmiacs Tu-
peoineKToMis y OOl 3 HEHTpaTbHUM JTIM(OKOJICKTOPOM MHi (piBeHBb
IV), sxuif BKIIOYAaB BUAAJICHHS IapaTpaxeasbHOi, MpellapuHIeaIbHo],
HABKOJIOIUTONOAI0HOT KIIITKOBHHU I1ivi. [IpoBOIMIN TEepMiHOBE IHTpa-
orepariiiiHe TiCTOJIOriYHe NOCIIKSHHS MYXJIMHU HIUTONOAIOHOT 321031
ta Bignanenux CJIB. Ha npyromy erami onepaiii BUKOHYBaJH IIHMHHY
midoaucekio 3 BugaseHHsIM KiaitkoBuuu IIA; III; IV piBHIB mwmi, 3
000B's13K0BOIO peBiziero piBHs VB. Ilicns omeparii mpoBoaMIA 0CTaTo4-
HE TICTOJIOTiYHE JOCII/UKEHHsI BHJAJIICHOTO MpenapaTy 3 IMyXJIHHOIO Ta
ycix TiM(paTHIHUX BY3IIB.

PesyabTaTu. Ilicas 3acrocyBanHs MeTonuku KoHTpacTyBanHs CJIB
6yu BussieHi y 120 (97,6%) xopux. Ix kinbkicTs Bapitosana Bij 2 10
12. i nimdaTudHi By37Id B OCHOBHOMY JIOKAII3yBallUCh Y IICHTPAIBHO-
My KOJIEKTOpi i Ha 001l MepBUHHOI MyXJIHWHU (IIEHTPaJbHi, iIcuiare-
panbri CJIB) y 91 (75,8%) xBoporo. Ha migcraBi pe3ynbTaTiB iHTpaorie-
pamiiitHoro mocmimxenHs CJIB meracrasm y Hux Oynu BusiBieHi y 33
(27,5 %) 3 120 xBopux. Y mnepeBaxHiit Oinbirocti Bumaakis (83,3%)
CJIB Bu3Hauanucs B HeHTpajdbHOMY JiMpoxonekropi mui (VI piBeHs).
VY 76 (63,3%) xBopux BinOynocs ¢dapOysanus nimparuauux By3iiB 111
piBHS i (cepenHii incuaaTepalbHUN IOTYISIPHUN JIIM(OKOJIEKTOP), Y
11 (9,2%) CJIB 6ynu BusiBneni numie Ha 111, IV ta VB piBrsx mmi. [{o-
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cuthb pigko (5,8%), koHTpacTtyBamucs JTiM(aTHUHI BY3NTH IEPEIHBO-
BEPXHBOTO CEPEIOCTIHHS.

BucHoBku. MeTox KOHTpacTHOI Bi3yamizamii periOHapHOTO KOJEK-
Topa y xBopux Ha PIII3 3a momomororo 1% po3umHy TOIYiZMHOBOTO
CHHBOT'O € BUCOKOIH()OPMATHBHUM JOCIIJDKEHHSIM, 1110 JI03BOJISIE BU3HA-
YaTH ypa)KeHI METacTa3aMH perioHapHi JiiM(paTuuHi By3u Ta qudepeH-
LifOBaHO MiAXOANUTH JI0 BUOOPY 00'eMy JiMoanceKnii Ha paHHIX cTami-
X TyXJIMHHOTO Tporecy. MeTox NMpoCTHil y BUKOHAHHI, HE BHMAarae
BEJINKUX (piHAHCOBHMX BUTpAT 1 MOXe OyTH PEeKOMEHJOBaHUM ISl BUKO-

pPUCTaHHS Y OHKOJIOTYHUX KJIiHIKaX.
KirouoBi cioBa: mmromnoniOHa 3ao03a, pak, olepaTuBHE JTiKyBaHHS,
JiMQOIICeKis, KOHTPACTYBaHH:, TONYiTUHOBUI CHHIH.
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Introduction/Beryn

3aXBOPIOBAHICTh Ha paK IIUTOMOMIOHOI 3al03u
(PILI3) mae TeHHCHINIO O MIOPIYHOTO 3POCTAHHS Ta
TPOTSTOM OCTAaHHIX 25 POKiB 30UIBIIIIIACS TPHOITI3-
HO BABiYi. 3a abcomoTHIM 4uciioM BumaakiB PIII3 €
HANIOIINPEHINIMM 3aXBOPIOBAaHHSIM y CTPYKTYpi €H-
JOKPUHHUX TyXJIWH Jronuad. Timeku B 2020 pori y
CBITI OyJIO BUSIBJICHO Briepiie 686 THCSY HOBHX BHIIa-
nkiB PI3, momepnu 43 Tucstui xBopux. HaitGimbiin
3HAYHE 301IBIICHHS 3aXBOPIOBAHOCTI CIIOCTEPIraeThCs
y CHIA, Ascrpanii i Hoiii 3enanpii, kpaiHax mis-
JieHHol €Bporu Ta cxignol Asii [1, 2, 3,4, 5, 6].

IIpo6nema PII3 € akTyampHOI0 i B YKpaiHi,
ocobmuBo micins aBapii Ha YopHoOMbChKid AEC.
Craructuunuil obmik PII3 B Ykpaini posmoua-
tiir 3 1989 poxy, KOIM 3aXBOPIOBAHICTH Cepel
yoJoBikiB cranoBuia 1,01 ma 100 THC. HaceleH-
Hs1, cepell xKiHOK — 3,54, i moKa3HUKH HIOPIYHO
3pocTaoTh. Tak, 3arajgbHa 3aXBOPIOBAHICTH Ha
PHI3 y 2012 p. B Ykpaini ctanosuna 5,5 va 100
THC. HaceleHHs (cepea YOJOBIiKiB — 2,2, cepen
xiHoK — 8,3), a y 2019 poui — 9,3 (4onoBiKU —
3,8, xkinku — 14,2). 3a cTaHAapTU30BAaHHUMH IO-
kasHukamu y 2019 pori 3axBoproBaHicTh B YKpa-
HI mepeBUIy€e CBITOBI NMOKa3HUKH Ha 26%, cMme-
prHicTe — Ha 100% [7, 8].

JlixyBanus xBopux Ha PIII3 i3 kiiHi4HO He-
BUSBICHUMH MeETacTa3aMH y perioHapHi liMmda-
THYHI BY37M € HEBUPIMIEHOIO MpobiIeMoio cydac-
HOi oHKOJOTii. OCHOBHOIO NPHYHHOIO ITHOPY-
BaHHS I[bOTO MUTaHHs OyJia TOMHUJIKOBO MPHIAH -

Ta 710 HEJJABHBOTO Yacy akcioma, o CTaTyC peri-
OHApPHOTO JIM(ATHYHOTO KOJEKTOPY HE € Mpo-
THOCTUYHO 3HAYMMUM YHHHUKOM BW)XHBAaHHA
xBopux i3 mudepenmifioranum PII3. Tomy mo-
OIYK HAIIHHUX METOJIB MIarHOCTHKH, Ha SKHX
IPYHTYETHCS PIllICHHS PO MPOBENEHHS a/JeKBaT-
Hoi nimdanenexTomii 3a PII3, y manuii yac €
OJIHUM 3 MPIOPUTETHUX HAIPSIMKIB y LIl oOsacTi
xipyprii. HoBuit Hanpsmoxk xipyprii PII3 — ceine-
KTHBHA JIMQPOAUCEKIisl IMMIcII MOPQOIOTIHHOTO
JIOCHIDKEHHST CTOPOXKOBOTO  JTIM(OKOJIEKTOpA.
CydacHi MO’KJIMBOCTI BHU3HA4YEHHS CTOPOKOBUX
nimparmaanx Bysnie (CJIB) Ta BUBYEHHS iX
MOp(}OIIOTIYHOTO CTaHy JO3BOJIIOTH OTPUMATH
noBHy iHpopmalito BigHocHO cranii P13, anex-
BaTHO IUIaHYBaTH MOAAJBIIY Tepamito Ta Gopmy-
BaTH MPOTHO3 1H/MBIyalIbHO KOKHOMY XBOPOMY
[9, 10, 11, 12, 13].

Husa Bizyanizauii CJIB 4acto BHKOPHCTOBY-
10Th i30CynbdaHn OJaKUTHUH, SIKUH Mae psij mooi-
yHUX e(eKTiB: 3a0apBiIo€ NMPUIIETIi TKAHWHU Ta
KUPOBY KIITKOBHHY, IO MEPEIIKOPKAE Bizyaui-
3alil TKAHUHHUX CTPYKTYp Ta YTPYAHIOE TiCTO-
JIOTiYHE NOCIIIKEHHA. BUKOpPUCTAaHHS HHUTOXIMi-
yHOTO OapBHUKA — 1% TONYIZMHOBOTO CHHBOTO
JIO3BOJISIE YCYHYTH 3a3HA4Y€Hi BUIE HEJOJIKH Ta
CYTT€BO MiABUINHTH sKicTh Oiomcii CJIB.

Merta nocmiKeHHsI: TOMYK €(pEeKTHBHOTO Me-
Toxy iHTpaomepaniiHoro kKoHTpacTyBauHs CJIB
y xBopux Ha PIII3 3a nonomororo ToayiniMHOBOIO
CHUHBOTO Ta OLiHKa HOro e()eKTUBHOCTI.
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Marepiauu i MeToaAN

Jo rpynu nociimkenHs yBidnum 123 XxBopux
Ha PUI3 (maminsgpauii Ta QONIKYIAPHUHA THII ITy-
XJIMHH), Y SIKAX Ha eTall KIiHIYHOTO 00CTEeKCHHS
He OyJI0 BHSBIICHO O3HAK PEriOHapHOro MeTacTa-
3yBaHHA y  WMHAHI  JdiMpaTHYHI  By3IH
(cT1-4NOMO). XKinok Gyno 108 (87,8%), woio-
BikiB — 15 (12,2%). OnepaTuBHe JiKyBaHHS IpoO-
BOAMJIOCS 13  3aCTOCYBaHHSM  KOHTPacTHO-
Bi3yallbHOTO MeTony y oO0cs3i TupeoimexToMmii 3
LEHTPAJbHOI0 Ta JBOCTOPOHHBOIO CEJICKTHBHOIO
mmitHoro miMboaucekmieto (pisui VI; 1I-A; 111 V).

Ha mimcraBi mUTONOTIYHOTO BHCHOBKY ITYHK-
TaTy MyXJUHU ManUIIpHAN pak MiarHOCTOBAHO Y
105 (85,4%) xBopux, donikynsipauid pak —y 18
(14,6%). CtyniHp NOLIMPEHOCTI paKy, BU3HAYaB-
cs 3a KIIHIKO-MOpP(]OJIOriyHO0 KiIacudikalieo
nyxXJauH mutononioHoi 3amo3u (II[3) 3a cucre-
Moo TNM. [lpyra cramis mMyXJHHHOTO MPOIECY
BcTaHoByeHa y 88 (71,5%) xBopux, nepma —y 27
(22%), tpets — y 8 (6,5%). Hiaruo3 PIII3, oro
ricronorigyHa (opma, JOKami3amis, po3Mipu MyX-
JUHYU, CTYMiHb il MOIMMUPEHHS Ta PETiIOHAPHOTO
MeTacTa3yBaHHS MiATBEPIKYBAIUCA CICHiallb-
HUMH MeTOoJaMH OOCTeXeHHs (KOoMI'IoTepHa To-
Morpadist Ta yiapTpasBykoBe pociimkeHHs L3 i
ycixX 30H mMi 3 MYHKLI€I0 Ta MOAAIBIIMM IIMTO-
JIOTIYHUM JIOCIIJPKSHHSIM ).

BukopucroByBanu cTaHOApTHUH OIEpaTUB-
Hu noctym 3a Koxepom 3 MpomoBXKEHHSAM po3pi-
3iB B obuaBa Ookm y moamdikamii Mak-Bes. 3
METOI0 MaKCHMallbHOTO 30epexkeHHs JiMdo-
BEHO3HHUX IUIAXIB AJsl Kpamoi Bisyamizamii peri-
OHAapHOTrO JIIM(QAaTHYHOTO KOJEKTOpa TMepeaHs
noBepxHs 11[3 oronroBanacs TUIBKH y 30HI ITyX-
nuHK (puc. 1). B TkaHWHY TyXJIMHU 33 JOIOMO-
ro0 HINpuia BBOAWIN 1% poO3YuH TONYIAMHOBO-
ro cuHbOTO (pHc. 2). Y BHMagKax, KOIH MyXJIHHA
JmoKalizyBasiiack He Oinmprme HiX | cM Big mepen-
Hboi moBepxHi 1I[3, mms BBeZeHHS KOHTPACTHOL
peYoOBUHU BHKOPHCTOBYBAJHN IHCYTiHOBHH
mmpun. Y pasi po3TanryBaHHS MYyXJIHHH TIUOIIE
1 cM BHKOPHCTOBYBAJIM CTaHJApTHUH IIIPHIl 3
niametrpom rojku 25G. O0'eM BBEACHOrO B MyX-
nuHy I3 po3umMHy TOJNYyIAMHOBOTO CHHBOTO BH-
3Ha4aBcs 3a GOPMyYNOI0:

\ (momi 113)

V(KOHTpaCTy) =
10

1€ V (conrpacry) — 00°€M 1% TomyinuHOBOTO CH-
HbOTO (Ml);

V (roni uzy — 00°em nomi 13, ypaxkenoi myx-
JIMHOIO, JOTIOMOT OO
KoMIT foTepHOi ToMorpadii abo Y3 mocmimxeHH.

BH3HAYCHUI 3a

Pucynox 1 — Budinennsa wumonooibHoi 3a103u 3 nyxauHoo
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Pucynox 2 — Beedenns 6 nyxauny pozuury bapsHuxa

Cepenniii 00’em 1% TONXYIIMHOBOTO CHHBOTO,
10 BBOJIMBCA B ITyXJIMHY, cTaHOBUB 1,2 ml (MiHIMa-
apuuii — 0,9 ml, Makcumansanii — 1,6 ml).

Ilicyis BBEICHHS KOHTPACTy B IMyXJIMHY, MICIIE
MYHKIMT MPOTATOM OJHI€T XBWJIMHH TPUTHUCKAIH Ma-
PJICBOIO KYJIBKOIO 3 METOIO 3aro0iraHHs HOro BHTI-

Cropososnii Jisdarnanmii
By301 (pisens I1T)

Hecroposornii Jimdaruanwii
Byv3o0 (pinens 1)

KaHHIO Ta (apOyBaHHIO CYCiOHIX TKaHWH. [loTiM
MPOTATOM 2-3 XBWIIMH TMPOBOIVIIM JIETKHHA Macax
gactku 113 ms mokpamieHHsS BIATOKY KOHTpAacTy
JiM(pAaTHYHUMU IUTSXaMU 1 BiIMOBIIHO KPaIoi Bi3y-
armizanii perionapHoro Jimdokonekropa (puc. 3).

Pucynox 3 — Busnauenns pezionapuux 1imMgamuyrux y3iié

OmnepariBHE JIIKyBaHHS IPOBOJIWIIOCS Y [BA
eranu. Ha nepmiomy — npoBoauiacss TUPEOIAEKTO-
Mist B OJIOIII 3 IIEHTPATbHUM JTIM(DOKOIECKTOPOM KT
(piBens 1V), sikuit BKIIOYAB BUAAJCHHS Maparpaxe-
aJbHOI, MpeTapuHTeaTbHOI, HAaBKOJIOIIUTOIOII0HOT
KIiTKoBHHU mui. OcoOimBY yBary 3BepTald Ha
BUJIUIEHHSI yCiX JIM(paTUIHUX BY3JIIB (CTOPOXKOBHUX

Ta HECTOpPOXOBUX). OOOB'I3KOBOI0 YMOBOIO OyII0
JOTPUMAHHs 30HAJIBHOCTI BimasieHuX Jimbarny-
HUX By3miB. [IpoBomunm TepMmiHOBE iHTpaomepa-
HiliHe TicToJoTiYHe mocmixeHHs myxiauan 113 Ta
Bigmanennx CJIB.

Ha npyromy eTarii oneparii BUKOHYBaJIH IUHHY
nioIUCeKIi0 3 BUAadeHHAM KiiTkoBuHU [1A; 111,
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IV piBHiB mmwi, 3 000B'13K0BOIO peBizicro piBHSA VB.
Takox MPOBOIMIIOCS BHIUICHHS yCiX MiM(aTHIHUX
BY3IiB (3a0apBIIeHNX Ta He3a0apBIECHUX) Ta TEPMi-
HOBE TICTOJIOTiYHE MOCIiIKeHHS 3a0apBIICHUX Ji-
M(paTUYHHUX BY3JIiB.

[Ticnst omeparii MPOBOAMIN OCTATOYHE TiCTOJIO-
riuyHe JMOCHIIKeHHS! BUJAJICHOTO Ipenapary 3 ImyX-
JMHOIO Ta YCiX JiMQaTHuHUX BY3xdiB. [icTosoriu-
HUW MaTepian ¢ikcyBanu y 10% posuuni popmari-
Hy, 3HCBOJIHIOBAJIM B €TAHONAX 3 HACTYHNHHUM IpHU-
rotryBaHHSAM mapadinoBux OmokiB. [Ipenmapatu ¢a-
pOyBasI TEMaTOKCHIIIHOM Ta €03MHOM. Mopdoiro-
riyHa OIiHKa IpenapaTiB MpoBOAMIAcS Ha MiKpoc-
komi «Carl Zeiss PrimoStar», (Himeuuuna).

Pe3yabTaTu qocaixkeHHs

ITicnst 3acTocyBaHHsS BKa3aHOI METOAWKU KOHT-
pacryBanns CJIB Oynu Buseneni y 120 (97,6%)
XBOpHX. IX KinbkicTh Bapitoana Bix 2 g0 12 (y ce-
pennbomy 4). Lli nimdaruyuHi By3JId B OCHOBHOMY
JIOKAJTI3yBAIHNCh y HEHTPAIBHOMY KOJEKTOpI IIHUi

Ha 001l MepBUHHOI MyXJIWHU (IIEHTpaNbHI, icHuia-
tepansHi CJIB) y 91 (75,8%) xBoporo.

Ha mincraBi pesynbraTiB iHTpaomepariitHoro
nocmimkenns CJIB meractasu y HUX Oynu BHsBIIeE-
Hiy 33 (27,5 %) 3 120 xBopux. Ilix uac inTpaome-
PAIITHOTO JOCHTIKEHHSI YOTHPH XBOPHUX HE Mai
METacTa3iB y 3a3HaueHi JiM¢aTrudHi By3nu. Merac-
TATHYHUHA TPOLEC Y HUX OYB MiATBEPKCHHUU Ha
MMiZCTaBl OCTATOYHOI'O TiCTOJIOTIYHOrO IOCIIIKEH-
Hi (puc. 4 A).

[Ipu ricToNmOTi9YHOMY IOCTiKCHHI MeETacTa3u
PII[3 gacrime BUSBILIMCA Y CYOKAINCyIsIpHUX 30-
HaxX JiM(paTHIHOTO By37a. Y JESIKUX BHITAIKaX
TKaHHHA METAacTa3y BUTICHSIA TIMQOiqHy TKaHUHY,
MOBHICTIO 3allOBHIOIOYM BECh NPOCTIp By3na. Y
BHITIAJIKAX METACTATHYHOIO YPaKCHHS MAMiISIPHUM
PII[3 BUABISIUCS NMCAMMOMHI TUIBIII Cepel MyX-
JMMHHOI TKaHuHU (puc. 4 B), abo po3mimanucs B
CyOKancCyyspHiil 30HI coyiTapHO, 0€3 MyXJIMHHUX

KJIITHH.

Pucynox 4 — Ficmonoziune 0ocniodxcenns rimgpamuunozo eyzia 3 memacmasom PILI[3. 3abapenenus cemamo-

KCUNIHOM Ma e03UHOM. A — MKAHUHA Memacmasy 3 O3HAKAMU Naniisiproi ma gonikyisaproi 6ydosu y rimgamu-

unoMy eysii, b — popmyeannss Minepanizo8anux NCAMMOMHUX MileYb Y MemacmamuyHil mxanuHi. 30inbuenHs

6KA3AHO Y NPABOMY HUNCHbOMY KYMI MIKpogomozpaghii

Taxum unHoM, Metactaszu y CJIB BusiBiieni y 37
xBopux (30,8%). Orxe, HeraTuBHUH mependadyBa-
HUH piBeHb (negative predictive value) iHTpaore-
pauiitaoro gpocnimkenus CJIB cranoBus 89,2% (33
i3 37 Bumankis). Y NpoBeleHOMY JOCIiKEHHI He
OyJI0 I1arHOCTUYHHMX PO30IKHOCTEH Yy BH3HAUCHHI
no3utuBHoro crarycy CJIB mig wac iHTpaomepa-
MIHHOTO Ta OCTAaTOYHOI'O TiCTOJOTIYHOTO JOCIHI-
JoKeHHs. TakuM YWHOM, TIO3UTHBHHM Mependady-
BaHUH piBeHb (positive predictive value) craHoBUB
100%. MetacTaTH9HUN CTAaTyC HECTOPOXKOBHX Ji-
MaTUYHUX BY3JiB, 3aCHOBaHHI Ha OCTATOYHOMY
TICTOJIOTIYHOMY JOCII/KEHHI, CYBOPO KOPEIIOBAB 3
TakuM TmokasHukoM y CJIB, omke, XuOHO-

HEeraTMBHUH TMOKa3HUK Yy HAalmoMy JOCIiIDKEeHHI
nopiBHIOE Hymo. Crinx 3a3Hagnt, mo y 13 (35,1%)
XBOpUX METAaCTaTHYHHWH TPOIEC BUSABHWIM JIMIIE Y
CJIB.

3Ha4YHUH KITIHIYHUHA iHTEpeC Mae 4acToTa BUSB-
nennst CJIB y pi3HuX piBHSAX Ui, IO MOXE BKa3y-
BaTH Ha NEBHY 3aKOHOMIPHICTh MeETacTa3yBaHHSA
PIII3. VY mepeBaxwiit OinpimocTi Bumaaxis (83,3%)
CJIB Bu3HAuaiucs B LEHTPAIBHOMY JiM(OKOIEK-
topi i (VI piBens). Y 76 (63,3%) xBopux BinOy-
nocs ¢apOyBanas miMmpatuaaux By3niB Il piBHA
mui (cepenHii incunaTepaabHUI IOTYISPHUH JTiM-
¢dokonexrop), y 11 (9,2%) CJIB Oymu BusiBICHI
mme Ha III, IV ta VB piBasax mmi. Jocuts pinko
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(5,8%), xoHTpacTyBammca miMpaTHIHI BY3TH IIe-
PEIHBO-BEPXHBOTO CEPEIOCTIHHS.

OO0roBopeHHs pe3yJIbTATIB

Hespakarouu Ha Te, 1m0 meros Bussiaeaas CJIB
BUKOPHCTOBYETHCSI Bxke Ounbiie 30 pokiB, y OHKO-
xipyprii LI]3 #ioro micue ocraTo4HO HEe BU3HAYCHE.
Jlane nocinimKeHHS! HE BXOJMTH JI0 JKOJIHOTO i3 Cy-
YacHHMX MPOTOKOIIB JiikyBaHHs [14]. Takox y KoH-
nenuii CJIB 36epiraeTbcs BeNMKa KUIBKICTh HEBHU-
pilIeHNX MUTaHb — BiJl ONTHMAaJIbHOI TEXHIKN BUKO-
HaHHA 10 aJTOPUTMIB 3aCTOCYBaHHS Ta OIIHKH pe-
3ynbTaTiB AgocmimkeHHs [15]. Bukopuctanas Kox-
HOi KOHKpeTHOi MeTonuku Bu3HaueHHs CJIB Oara-
TO y 9OMY 3aJICKHUTh BiJ IOCTYIHOCTI THX YH iH-
IIMX JIarHOCTUYHUX IpernapariB Ta OCHAIICHOCTI
MeandHoro 3aknany [16]. ITomyk mMeTomiB TOYHOT
KJIIHIYHOT OLIIHKY CTaHy perioHapHHX JiMdaTHIHUX

Conclusions/BucHoBKH

MeTtoa KOHTPACTHOI Bi3yasi3allii perioHapHOro
koslekTopa y xBopux Ha PII3 3a momomoroio 1%
PO3YHHY TOJIYiTMHOBOTO CHHBOTO € BHCOKOIH(OP-
MaTUBHHM JIOCJI/DKEHHSIM, L0 JI03BOJISIE BU3HAYATH
ypakeHi MeTacTa3aMH{ perioHapHi TiMQpaTHdHi BY3-
i Ta audepeHniioBaHO IIXOAUTH IO BHOOPY

BY3JIIB € IEPCIEKTUBHUM HANPSMKOM CY4acHOI
OHKOJIOTIi y 3B'SI3Ky 3 TEHACHIIE€I0 O iHAWBITyaTi-
3amii 00’eMy OIEpaTHBHOTO BTPYYaHHS, 30KpeMa
BH3HAUYCHHS TIOKa3aHb JI0 OpraHo30epirarouoro
nikyBanHs [11, 13]. PesyneTaT mpoBeneHOro J0C-
JJDKEHHS TOKa3yloTh JIOCTaTHBO BHCOKY JiarHoc-
THYHY €(EKTHBHICTb Yy MOPIBHSHHI 3 IHIIUMHU Me-
TOJIUKaMH Ta MPOCTOTy BUKOpHUCTaHHA [14, 15, 16].
BukopucranHs 3apOIOHOBaHOT METOAWKH JI03BO-
JUTH TIOKPAIIUTH PE3yIbTATH JIKyBaHHS XBOPHX Ha
PII[3 3a paxyHOK BHOOpPY ONTHMAalIBHOTO 00’eMy
nimdoaucekuii. KpiMm Toro, mMerommka I03BOJIUTH
VHUKHYTH HEOOIPYHTOBAHUX JIMQOINCEKIiH Yy
KaTeropii XBOPHX i3 KIIHIYHO HEBU3HAYCHUMH Me-
Tacra3amy, IO JIaCTh MOXJIMBICTh y HaWKOPOTIIi
TEpMIHU JOCATTH peabiniTanii XBOPUX, MiABUIIUTH
SIKICTB TX )KUTTS Ta BiLAANEHI pe3yNbTaTH JIIKYBaHHSI.

00'emy niM(oaUCeKIi] HAa paHHIX CTAISIX ITyXJIWH-
HOro Tmpouecy. Meron MpOCTHil y BUKOHaHHI, HE
BUMarae BeJIMKUX (hiHAHCOBMX BHUTpAT i, OTXKE, MO-
ke OyTH PEKOMEHIOBAHMM JUI BHKOPHCTAHHS Y
OHKOJIOTIYHHX KIiHIKaX.

Prospects for future research/IlepcneKTHBH MOAAIBIINX JOCTIIKEHD

Yy nOoJaJIbIINX [[OCJ'IiI[)KeHHH I[OHiJ'II)HI/IMI/I € po3p061<a ONTUMAJIBHOTO METOAY BBECACHHS KOHTpPACTY JIA BU-

3HaveHHs CJIB; BUBYEHHsS MOXJIMBUX YCKJIaIHEHb Y XBOPHX, SIKAM IPOBOJMJIOCS IHTpAaTyMOpaJIbHE BBEACHHS

TONY{MTUHOBOTO CHHBOT'O; BU3HAYEHHS MOKa3aHb A0 MPOQiTakTHIHOT TiM(OIICeKii y XBOPHUX i3 KIIIHIYHO HEBU-

3HAYeHWMH MeTacTa3aMu y JiMbaTidHi By31u mui npu audepenuiiopanomy PIII3.
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Abstract

Anatoliy B. Sukharev,

Tetiana V. Kopytsia,

Volodymyr 1. Boyko,

Department of Obstetrics,
Gynecology and Family Planning,
Sumy State University, Sumy,
Ukraine

DOI: https://doi.or g/10.21272/eumj.2021; 9(4): 410-415

PECULIARITIES OF HORMONAL HOMEOSTASIS IN WOMEN
WITH DEFICIENT BODY WEIGHT

Currently, among young women, the prevailing concept of female
beauty is a slender figure with a poor subcutaneous fat layer. In this
connection, many young girls use various diets and visit fitness clubs
in order to lose body weight. After marriage, a significant number of
them apply to family planning offices due to the failure to get pregnant
after a year and more of regular sex life without contraception. The
purpose of the research was to show the correlation between the levels
of pituitary and ovarian hormones during the menstrual cycle and body
weight deficit in women planning pregnancy.

The study was carried out at the City Clinical Maternity House
during 2014-2019. The information was gathered by interviewing
women with body weight deficit, who were planning pregnancy, and
by analysis of hormone levels. We examined 327 patients. The content
of follicle-stimulating hormones (FSH), luteinizing hormones (LH),
prolactin, progesterone, estradiol, cortisol was studied. The subjects
were divided into 4 groups depending on the body weight deficit: 1st
group — a decrease in body weight of up to 5%, 2nd group — a decrease
in body weight from 5 to 10%, 3rd group — from 10 to 15%, 4th group
— more than 15%. The studied groups were also stratified according to
the main etiological factor, namely: a) insufficient nutrition in
quantitative and qualitative terms (starvation, some vitamin
deficiencies, etc.); b) long-term physical exertion; c) long-term
psycho-emotional stress; d) asocial lifestyle (alcoholism, substance
abuse).

The results of the study showed changes in the level of hormones in
response to the influence of these factors.

It was concluded that the most important factor that changed the
level of hormones in the body was a causal relationship that caused
weight loss. The most significant factors were: prolonged psycho-
emotional stress and malnutrition, while prolonged physical exertion
and unhealthy lifestyle were milder predisposing causes that led to
changes in hormonal levels in case of underweight. To relieve psycho-
emotional stress and optimize nutrition, it is necessary to manage
patients together with a psychotherapist and a nutritionist.

Keywords: follicle-stimulating hormone, luteinizing hormone,
progesterone, estradiol, prolactin, cortisol, prolonged psycho-
emotional stress, malnutrition.
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Pe3rome OCOBJIMBOCTI T OPMOHAJIBHOI'O T OMEOCTA3Y VY
Anarouiii B. Cyxapes, KIHOK 3 JE®IIUTOM MACH TLJIA
Tersana B. Konung, B nmanwmii wac cepen MOJIOAMX XKIHOK MEPEBaKaIOTh YABIEHHS IIPO
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Vpaina tina. Ilicns oapyKeHHsI 3HAYHA KUIBKICTh 3 HUX 3BEPTAEThCS 10 Kali-

HETIB MJIaHyBaHHSA CiM'T y 3B'SI3KYy 3 BIACYTHICTIO BariTHOCTI HICIISl POKY
Ta OULIbLIE PEryJIsIpHOTO CTaTEBOTO XHTTSA Oe3 KoHTpanemnuii. Metoro
JOCTIDKEHHS OyJI0 MOKa3aHo 3B’ 30K MIX PiBHSAMH TOPMOHIB Timogiza
Ta S€YHUKIB ITiJ] 9aC MEHCTPYAJIbHOTO IUKIY Ta ACPIIIUTOM MacH Tila
JKIHOK, SIKi TUTAHYIOTh BaTiTHICTb.

Hocnimkernss mpoBommwiock Ha 06a3i KHII “CyMmcpkuii MichKUiA
KITiHIYHIHA monoroBuil OyauHOK IIpecBstoi diBu Mapii” CMP mports-
rom 2014-2019 poxis. Hamu ob6crexxeno 327 nauieHTok. JlociimkeHo
BMICT TOpMOHIB ¢(outikyno-ctumymorodoro (DCT), nroreinizyrouoro
(JIT'), nponakTuHy, NPOTECTEPOHY, eCTpaaiony, Koptuzony. O6cTexy-
BaHI 3aJIe)KHO BiA MediluTy Macu Tiia po3nijicHi Ha 4 rpymu: l-a —
3HW)KEHHS MacH Tina 1o 5 %, 2-a — 3HmKeHHsa MacH Tiia Big 5 1o 10 %,
3-2 Big 10 go 15 %, 4-a — 3umKkeHHS MacH Tina Ounbire 15 %. Jocmi-
JUKYBaHI Tpymu OylIM TaKOXX PO3JAUICHI 32 OCHOBHHUM CTiOJOTIYHHM
(akTopoM, a came: a) HEAOCTATHE XapuyBaHHSA B KiJIbKICHOMY Ta SIKicC-
HOMY BiTHOIICHHI (TOJIOXyBaHHSI, EsSKi aBiTaMiHO3H TOIIO); 0) TpUBai
(hi3MYHI HaBaHTAXXCHHS, B) TPHUBaJla NICHXOEMOIiHA HAIIPyTa; T') aco-
IiaTbHUM CIIOCIO KUTTS (AJTKOTO0JI13M, TOKCHKOMAaHIs).

Pesynbrati nOCHIIKEHHS 1OKa3aiyd 3MIHM PiBHS FOPMOHIB Y Bij-
MOBI/Ib HA BILIMB 3a3HAYCHHX YMHHHUKIB.

3po0iieH0 BHCHOBOK, IO HaWBXJIMBIIINM (AKTOPOM, IIO 3MIHIOE
piBEHb TOPMOHIB B OpraHi3mi, € NPUYMHHHUHA 3B'SI30K, IO BHKIIMKAE
BTpaTy MacH Tina. HalOinpll 3Ha4yIMMU €: TpUBaJIe IICUXOEMOLiiHe
HANIPY’)KCHHS 1 HEJOCTaTHE XapuyBaHHs, TOJII SK TpuBaii (i3uvHi Ha-
BAaHTAXKCHHS 1 BEJCHHS HE3/10POBOTO XHUTTS € OUIbII M'SKMMHU TPUYH-
HAMH, 10 BUKIWKAIOTh 3MiHH TOpMOHaimbHOTO (oHy mpu medimmti
MacH Tina. /s 3HATTS MCUXOEMOIIHHOT HAIIPYTH Ta ONTHMI3allil Xxap-
YyBaHHA HEOOXiJHE CIIIbEHE BEICHHS MAIIEHTOK i3 ICUXOTEPareBTOM
Ta JIi€TOJIOTOM.

KuouoBi cioBa: (omiKyJI0-CTUMYIIOIOYUH TOPMOH, JTIOTEiHI3yI0-
YU TOPMOH, IPOTECTEPOH, €CTPaIioJl, MPOJIAKTHUH, KOPTU30JI, TPHBAJIA
MCUXO0EMOIIiiHA HApyra, HeJIOCTATHE Xap4YyBaHHS .
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Introduction/Beryn

Currently, a lot of research is devoted to the
pathogenesis, the peculiarities of the obesity
clinical picture and its connection with the
functional disorders of the endocrine glands and
metabolism [1, 4, 5, 6, 7]. At the same time, the
question of the pathogenesis of body weight
deficiency (BWD) and its influence on the
reproductive function of women remains poorly
understood [2, 3, 8]. The pathogenetic mechanisms
of the development of menstrual dysfunction
against the background of decreased body weight
are associated with a disorder of the
neurotransmitter metabolism of the central nervous
system with a decrease in the release of GnRH. A
certain role is played by a decrease in the amount of
adipose tissue [9, 10, 11]. The body's response to
weight loss is individual, and even a minor loss of
body weight (3—10% decrease) can lead to the onset
of the disease [12, 13, 14].

The objective of the study was to research the
serum levels of pituitary and ovarian hormones
during the menstrual cycle in underweight women
planning pregnancy.

Materials and research methods

To determine prognosis of the reproductive
potential in underweight women, we studied the
state of hormonal balance during the menstrual
cycle in 327 women. Standard body weight was
calculated using Broca's index. Depending on the
severity of underweight, we identified 4 degrees of
BWD: 1st degree — a decrease in body weight of
up to 5%, 2nd degree — a decrease in body weight
from 5 to 10%, 3rd degree — from 10 to 15%, 4th
degree — more than 15%.

The studied groups were also divided according
to the main etiological factor, namely: a)
insufficient nutrition in quantitative and qualitative
terms (starvation, some vitamin deficiencies, etc.);
b) long-term physical exertion; c¢) prolonged
psycho-emotional stress; d) unhealthy lifestyle
(alcoholism, substance abuse). The survey was
carried out in connection with the absence of
pregnancy in marriage for a year or more with
regular sex life without contraception.

The content of estradiol, progesterone, follicle-
stimulating and luteinizing hormones, prolactin,
cortisol in the 1st and 2nd phases of the menstrual
cycle was studied.

To characterize the reproductive function via
the blood serum, the content of gonadotropic
hormones follicle-stimulating (FSH), luteinizing

(LH) and prolactin, as well as sex steroids
progesterone and estradiol in the follicular (on days
2-7) and luteal (on days 20-22) phases of
menstrual cycle were studied.

Research results and discussion

When studying the content of estradiol in the 1st
phase of the menstrual cycle in women, depending
on the cause and degree of body weight deficiency,
it was found that in the 1st study group, a
significant decrease in the content of the hormone
(p < 0.05) was observed only in patients with
prolonged psycho-emotional stress (by 19.6%),
while no significant changes were noted in other
study subgroups. In the 2nd study group, there was
a significant decrease in the hormone content (p <
0.05) in the subgroups with insufficient nutrition
(by 21.6%) and with prolonged psycho-emotional
stress (by 37.2%) with no significant changes in the
long-term physical exertion and unhealthy lifestyle
subgroups. In the third study group, as compared
with the control group, a significant decrease in the
level of the hormone was noted in the subgroups of
insufficient nutrition (by 35.3%) and prolonged
psycho-emotional stress (by 60.8%). A significant
decrease was also found in the subgroup of long-
term physical exertion (by 21.6%) and in the
subgroup of patients leading an unhealthy lifestyle
(by 19.6%). In the 4th study group, the content of
estradiol in the subgroup with malnutrition as
compared with the control group decreased by
58.8%, in prolonged physical exertion subgroup —
by 27.5%, in prolonged psycho-emotional stress
subgroup — by 68.6%, in unhealthy lifestyle
subgroup — by 39.2%.

A similar picture was observed with the changes
of progesterone content over time in the 1st phase
of the menstrual cycle. Thus, in the 1st study group,
a significant decrease in the content of this hormone
was observed only in women with prolonged
psycho-emotional stress (by 23.0%), while in the
2nd study group, the content of progesterone was
significantly (p < 0.05) decreased in women with
malnutrition (by 21.1%) and prolonged psycho-
emotional stress (by 40.4%) with no significant
changes in the subgroups with prolonged physical
exertion and leading an unhealthy lifestyle. In the
3rd study group, a decrease in the content of
progesterone in women in the 1st phase of the
menstrual cycle was observed in all subjects: in
women with malnutrition (by 37.2%), prolonged
physical exertion (by 23.1%), prolonged psycho-
emotional stress (by 59.6%), and those leading an
unhealthy lifestyle (by 23.1%). Accordingly, in the
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4th study group: progesterone content decreased in
the insufficient nutrition subgroup by 56.9%, in
long-term physical exertion subgroup — by 34.6%,
in prolonged psycho-emotional stress subgroup —
by 71.2%, in unhealthy lifestyle subgroup — by
42.3%.

A similar picture was also observed for the
content of estradiol and progesterone in the 2nd
phase of the menstrual cycle, although the changes
in the content of progesterone were more clearly
expressed while maintaining the above-described
regularity. The emerging deficiency of estradiol and
progesterone was noted in the 1st study group in
women with malnutrition, which amounted to
13.6% and 29.2%, respectively, vs. women in the
control group.

When studying the content of follicle-
stimulating hormone in the 1st phase of the
menstrual cycle, a decrease in the content of this
hormone by 22.6% in the 1st study group in women
with prolonged psycho-emotional stress (p <0.05)
was observed, while there were no significant
difference in other subgroups compared with the
controls. In the 2nd study group, a significant
decrease in the content of follicle-stimulating
hormone was observed in women with malnutrition
and long-term psycho-emotional stress (p < 0.05).
At the same time, in women of the 3rd study group,
a decrease in the content of follicle-stimulating
hormone was as follows: insufficient nutrition
subgroup — by 31.4%, prolonged physical exertion
subgroup — by 22.8%, prolonged psycho-emotional
stress subgroup — by 46.5%, unhealthy lifestyle
subgroup — by 14.3%. In the 4th study group, the
content of follicle-stimulating hormone decreased
in women with malnutrition by 40.6%, in women
with prolonged physical exertion — by 30.5%, in
women with long-term psycho-emotional stress —
by 56.6% and in women with unhealthy lifestyle —
by 22.6%.

The study of luteinizing hormone content in the
1st phase of the menstrual cycle showed a
significant (p < 0.05) decrease by 24.7% in the 1st
study group in patients with prolonged psycho-
emotional stress vs. women in the control group,
with no significant difference in other study
subgroups. In the 2nd study group, the content of
luteinizing hormone was significantly lower (p <
0.05) in women with malnutrition and prolonged
psycho-emotional stress. In the 3rd study group, the
content of luteinizing hormone in the subgroup of
women with malnutrition decreased by 34.8% (p <
0.05), with long-term physical exertion — by 23.3%

(p < 0.05), with long-term psycho-emotional stress
— by 50.3% (p < 0.05), with unhealthy lifestyle — by
21.2%; in the 4th study group, the values decreased
by 45.1%, 35.1%, 66.5%, 30.0%, respectively.

A similar picture was observed for the content
of follicle-stimulating and luteinizing hormone in
the 2nd phase of the menstrual cycle.

The study of cortisol content, depending on the
cause and degree of body weight deficiency showed
that in the 1st study group, a significant (p < 0.05)
increase in the content of cortisol was found only in
the subgroup of women with long-term psycho-
emotional stress. At the same time, in the 2nd study
group, there was an increase in the content of
cortisol by 18.1% in women with malnutrition and
by 21.9% in women with long-term psycho-
emotional stress. In the 3rd study group, the cortisol
content increased in the subgroup with insufficient
nutrition — by 21.9%, with prolonged physical
exertion — by 9.7%, with prolonged psycho-
emotional stress — by 25.8%, with unhealthy
lifestyle — by 8.4%; while in the 4th study group,
the content of cortisol increased by 24.6%, 14.6%,
46.8%, 10.1%, respectively.

The study of prolactin content in women in the
1st phase of the menstrual cycle showed that in the
1st study group, a significant (p < 0.05) increase in
the content of prolactin was observed only in the
subgroup of women with long-term psycho-
emotional stress.

In the 2nd study group, there was an increase in
prolactin content by 19.8% in women with
malnutrition and by 31.9% in women with
prolonged psycho-emotional stress. In the 3rd study
group, the prolactin content increased in the
subgroup with insufficient nutrition by 17.9%, with
prolonged physical exertion — by 39.7%, with
prolonged psycho-emotional stress — by 42.8%,
with unhealthy lifestyle — by 7.4%; in the 4th study
group, the prolactin content increased by 12.6%,
11.7%, 42.1%, 12.2%, respectively.

Thus, a relationship was found between
underweight and changes in hormone levels that
influenced infertility in marriage (when other
factors of infertility were excluded). When studying
the causal relationship between a decrease in body
weight and hormone level abnormalities, it was
shown that the most important factor that changed
the level of hormones in the body was a causal
relationship that caused weight loss. The study can
be used to develop an algorithm for the treatment of
such patients together with a psychotherapist and
nutritionist.
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Conclusions/BucHoBKH

In women with varying degrees of body weight
deficiency, hormonal changes are observed,
aggravated with the severity of metabolic disorders,
and are a reflection of internal homeostasis
disorder. The most important factor affecting
pathological processes in the body is the causal

relationship that causes weight loss. The most
significant factors are prolonged psycho-emotional
stress and malnutrition, while long-term physical
exertion and unhealthy lifestyle are milder
predisposing causes leading to changes in
homeostasis.

Prospects for future research/IlepcneKTHBH MOAAIBIINX JOCTIKEHD

Prospects for further research are related to the study of the effectiveness of psychotherapeutic effects on

hormone levels.
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ANALYSIS OF THE STATE OF PLATELET AGGREGATION IN
PREGNANT WOMEN WITH THROMBOPHILIA AND
BURDENED OBSTETRIC HISTORY

The analysis of platelet aggregation in pregnant women with
thrombophilia and burdened obstetric history was performed. It has been
determined that the development of adverse effects of pregnancy is
significantly influenced by conditions such as placental abruption, fetal
growth retardation, preeclampsia and fetal death, which are provoked by
an abnormal vascular network of the placenta and hemostasis disorders
caused by various thromboembolic disorders due to thrombophilia.
Therefore, in recent years, the problem of thrombophilia has attracted
much attention as a risk factor for pregnancy complications caused by
various thromboembolic  disorders, which are responsible for
preeclampsia, fetoplacental insufficiency, fetal growth retardation and fetal
loss, and others.

Given the above, the aim of the work was to analyze the state of
platelet aggregation of pregnant women with thrombophilia and burdened
obstetric history.

To achieve this goal, a study of pregnant women with thrombophilia
and burdened obstetric history was conducted: 137 pregnant women,
which were divided into two study groups — the main group, which
included 101 pregnant women with a burdened obstetric history and
thrombophilia, and the control group, which included 36 pregnant women
with a burdened obstetric history without thrombophilia.

The analysis of platelet aggregation of pregnant women with
thrombophilia and burdened obstetric history was performed. It was found
that the degree of platelet aggregation with the addition of an inducer of
adenosine diphosphate at a concentration of 0.0625 prevailed in the control
group as compared with pregnant women with thrombophilia (26.3 [24.3;
28.4] % and 21,4 [14,6; 31,1] % in contrast to the aggregation time and its
speed (which were lower in the controls (58.0 [54.0; 72.0] s and 22.9
[20.4; 24.9] min) as compared with the main group (71.0 [48.0; 530.5] s)
(and 26.5 [14.5; 38.3] min)). It was found that at a concentration of
adenosine diphosphate of 0.125, all indicators of platelet aggregation
prevailed in the main group (degree of aggregation (35.4 [25.6; 52.5] %;
U=1236.0; p=0.004), its time (115.0 [47.0; 324.0]s; U=1623.5;
p=0.341) and speed (45.2 [32.1; 57.5] min; U=968.5; p<0.001)
compared to the controls (30.1 [26.7; 31.2] %, 84,0 [78.0; 103.5] s and
26.4 [30.4; 35.8] min). It was determined that the concentration of
adenosine diphosphate of 0.250 caused an increase in the aggregation time
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in the control group as compared to the main group (225.5 [196.5; 269.3] s
and 181.0 [57.0; 347.0] s; U = 1554.5; p = 0,198) in contrast to the degree
[43,3 [39,6; 48.8] % and 51.1 [35.4; 63.8] %; U = 1417.0; p = 0.050) and
aggregation rates (57.8 [42.8; 67.0] min and 40.1 [34.4; 47.9] min;
U =786.5; p<0.001). It was also found that the maximum concentration
of adenosine diphosphate (0.500) caused a significant (U =11178.0;
p = 0.002) increase in the aggregation time in the controls (329.0 [269.5;
390.0] s) compared to the main group (211.0 [72.5; 381.0] s) in contrast to
the degree and rate of aggregation [51.9 [50.1; 54.3] %; U = 1606.5;
p =0.300 and 42.7 (38.8; 49.4] min; U =923.5; p < 0.001 and 55.1 [38.6;
69.0] % and 63.6 [44.7; 72.6] min).

Keywords: pregnant women, burdened obstetric history, thrombophil-
ia, platelet aggregation, ADP inducer.
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Pesome AHAJII3 CTAHY AT'PETAIIIl TPOMBOIIUTIB BAT'ITHHUX I3
Oubra L. 3a1060BchKa, TPOMBO®LIISIMU TA OBTAKEHUM AKYIIEPCBKHUM
AHAMHE3OM

Bauepis B. I'puenko,

B po0orti npoBeneHo aHami3 cTaHy arperarii TPOMOOITUTIB BariTHUX

Kagpedpa kniniunoi nabopamophoi  wiyox i3 TpoMOOdiTIAMI Ta OOTSKEHUM aKyIIepChKUM aHaMHe30M. by-
diaenocmuxu, XapriecoKutl Hayio- JIO BU3HAYCHO, 1[0 HAa PO3BUTOK HETATUBHUX HACIIIKIB BariTHOCTI 3HAY-
HANbHUTL MeOUYHUl  yHI6epcument, HO BIUTMBAIOTh TaKi CTaHW, K BiALIapYBaHHS IUIALICHTH, 3aTPUMKa BHYT-
M. Xapxis, Ykpaina PIILIHBOYTPOOHOTO PO3BUTKY IUIOY, IPECKIAMIICIS Ta BHYTPIIIHBOYTPO-

OHa 3aru0enp IUIONA; SIKI LIJIKOBUTO MPOBOKYIOTHCS aHOMAaJBbHOKO CY-
JIMHHOIO MEPEKEI0 TUIALCHTH 1 HOPYILIEHHSIMH reéMOCTa3y, 0 BUKJIUKaHI
Pi3HOMaHITHEMH TPOMOOEMOOIIYHIMHU PO3NIaAaMHu Yepe3 TPoMOodiito.
ToMy, ocTaHHIMH poKaMH TpobiemMa TpoMOOdiTid MpUBEPTAE BEIUKY
yBary (axiBIiB siK paKTOp PU3HKY PO3BUTKY yCKIIQJHEHb BariTHOCTI, IO
CIIPOBOKOBAaHI Pi3HOMaHITHUMH TPOMOOEMOONIYHUME PO3NAJaMH, SKi
BIATIOBIANIBHI 3a IMPEeKIaMIICito, (eTOIDIallCHTapHY HEIOCTATHICTB, 3a-
TPUMKY BHYTPIIIHBOYTPOOHOT'O PO3BUTKY IOy Ta HOTO BTpaTy i iHIIE.

3 oy Ha BUINEBKa3aHe, METOI POOOTH MOCTANO IPOBEICHHS
aHaJIi3y cTaHy arperaiii TPoOMOOIMTIB BariTHUX JKIHOK i3 TpoMOodiniero
Ta O0TSDKEHUM aKyIIepChbKUM aHAMHE30M.

JIyist MOCSATHEHHST METH POOOTH OYJIO MPOBEACHO JOCIIPKEHHS Barit-
HUX KIHOK i3 TpoMOO(]isiero Ta OOTSHKEHUM aKyIIEPCHKAM aHAMHE30M:
137 BariTHHUX XiHOK, SIKUX OYJIO pO3IOIUIEHO Ha JIBI AOCIIKYBaHi Irpy-
IIM: OCHOBHY, y SIKy yBiiinuta 101 BariTHa KiHKa 3 OOTSDKEHUM aKyIIep-
CBKMM aHaMHE30M 1 TpOMOO®isti€lo i KOHTPOJIbHY, 10 K01 OyJo BixHe-
ceHo 36 BariTHUX JKIHOK i3 OOTSIKEHHM aKyIIepChKUM aHaMHE30M 0e3
TpoMOOdiTii.

3a pesympTaTamu pobotu Biporigao (U = 1429,5; p =0,057) Oymno
BCTaHOBJICHO, III0 CTYIIIHB arperamnii TpOMOOIUTIB 3a JOJaBaHHA 1HIYK-
Topy aneHo3uHaAupochaty koHneHTpaieo 0,0625 mepeBakaB B KOHT-
pouti mOpiBHSAHO 3 BariTHUMHU 3 TpombGodimiero (26,3 [24,3; 28,4] % Tta
21,4 [14,6; 31,1] % ma BiaMmiHy Bij yacy arperarii Ta ii mBUIKOCTI (HH-
ui B koHTponi (58,0 [54,0; 72,0] ¢ ta 22,9 [20,4; 24,9] xB.) NOpIiBHSIHO 3
ocHoBHOMW rpynoro (71,0 [48,0; 530,5] ¢ ta 26,5 [14,5; 38,3] xB.)). Byno
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KOHCTaTOBaHO, IO TpU KOHIEHTpalii ageHozuumaudochary 0,125 Bci
MIOKAa3HHUKH arperamii TpoMOONHUTIB IepeBakalld B OCHOBHIN Tpymi (CTy-
miee arperamii (35,4 [25,6; 52,5] %; U =1236,0; p=0,004), ii uac
(115,0 [47,0; 324,0] ¢; U =1623,5; p = 0,341) Ta mBuakicts (45,2 [32,1;
57,5] xB.; U =968,5; p <0,001) mopiBusino 3 kourposiem (30,1 [26,7;
31,2] %, 84,0 [78,0; 103,5] ¢ i 26,4 [30,4; 35,8] xB.). bByno BusHaueHo,
1110 KOHLEHTpaLis afgeHo3nHandocdary 0,250 BUKIMKaIa nepeBary 4acy
arperauii B IpyIli KOHTPOJIO MOPIBHSHO 3 OCHOBHOIO (225,5 [196,5;
269,3] ¢ i 181,0 [57,0; 347,0] ¢; U =1554,5; p = 0,198) Ha Bimminy Bix
crymens (43,3 [39,6; 48,8] % i 51,1 [35,4; 63,8] %; U=1417,0; p=
0,050) Ta mBugkocti (57,8 [42,8; 67,0] xB. i1 40,1 [34,4;47,9] xB.; U =
786,5; p < 0,001) arperamii. Takox Oyno 3’scoBaHO, IO MaKCHMalbHa
KOoHIeHTparis axeHosuHaudocdary (0,500) Buknmmkama BiporigHe
(U=11178,0; p=0,002) mepeBakaHHs dacy arperaimii B KOHTPOJi
(329,0 [269,5; 390,0] ¢) mopiBusiHO 3 ocHoBHOIO (211,0 [72,5; 381,0] ¢)
IPYNOI0 HAa BiJMIHY BiJ CTyNeHs Ta IIBWAKOCTI arperauii (BiAMOBiZHO

51,9 [50,1; 54,3] %;

U=1606,5; p=0,300 ta 42,7 [38,8;49,4] xB.;

U =923,5; p <0,001 i 55,1 [38,6; 69,0] % i 63,6 [44,7; 72,6] xB.).
KoarouoBi cjioBa: BariTHi *iHKH, OOTSDKEHHH aKylepChbKUI aHAMHE3,

TpoMOoiTii, arperamis TpoMOOIHTIB, iHIAYKTOp AJ{D.
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Introduction/Beryn

[TpoGnema HEBHMHOIIYBAaHHS BariTHOCTI € JO-
CUTh HarajlbHOIO JUIs 0araTbOX CBITOBHX HayKOB-
uiB. Ha HeraTuBHI HAciiIK{d BariTHOCTI 3HA4YHO
BIUIMBAIOTh TaKi CTaHW, K BiJIapyBaHHS IUIAllCH-
TH, 3aTpUMKa BHYTPIIIHHOYTPOOHOTO PO3BUTKY
TUIOMTy, TIPEEKJIaMIICisl Ta BHYTPIIITHHOYTPOOHA 3a-
rubenpb MmIoja; SKi MIJIKOBHTO MPOBOKYIOTHCS aHO-
MaJIbHOIO CYIMHHOIO MEpEKero IUIALCHTH 1 Mopy-
HIEHHSAMH remocrasy [1], o BUKIMKaHi pi3HOMaHi-
THAMH TpoMOOEeMOONIYHUMHU po3jIagaMu  depes
TpoMbodimirto (TP). Tomy, ocranHiMu pokamu TD
MPHUBEPTAE BENIMKY yBary ¢axiBuiB sk (akrop pu-
3UKYy PO3BUTKY yCKJaJHEHb BariTHOCTI. [2-5], mio
CIIPOBOKOBaHI PI3HOMAHITHUMH TpoMOoemMOoIiy-
HUMH PO3JIaJiaMy, sIKi BiAMOBiaNbHI 32 MpeeKIaM-
Tcio, (eTomalneHTapHy Hel0CTaTHICTh, 3aTPUMKY
BHYTPIIIHLOYTPOOHOTO PO3BUTKY IUIOAY Ta HOTO
BTpary W iHm. [6-9]. Ha choromHi Bxke 10BEICHO
BIPOTiIHUI B3a€EMO3B’SA30K MiX aHTH(OChOmIiA-
HUMU aHTHUTIJIaMH Ta BTPATOIO BariTHOCTI, aJe, Te-
PEKOHJIMBHX JTaHUX OO0 IHMHX (PaKTOPIB PU3HUKY
PO3BUTKY TPOMOO3y MEHII JA0CTaTHhO. BueHi mpu-

MYCKalOTh B3aEMO3B’SI30K TPOMOO03y 3 AedimuTom
aHTHTPOMOIHY, TieproMoIcTeineMiero Ta (hakro-
pom V Jleiimena # BapiamisMd TPOTPOMOiIHY
G20210A i gedinurom 6inmka S [1]. 3a mpurymeH-
HAMH HAyKOBIIB, Oxm3pko 65,0 % yciXx BUIaIKiB
HETaTUBHHX HACIIJKIB BaTiTHOCTI y BUIJISAI 3aTPH-
MKH BHYTPILIHBOYTPOOHOTO PO3BHUTKY IUIONY, Ipe-
eKJIAMIICIH 1 BiAIIapyBaHb IUIALIEHTH MPOBOKYIOTh-
cs T® [4, 10], a 60,0 % Takux HACHTIIKIB CIIPOBO-
KOBaHi crnazkoBoo T® i BUKIMKAaHUMH HEIO iJe0-
DATHYHUMH TPOMOOEMOOIIYHUMHU BHIIaAKaMu [6],
Yyepe3 110 MpH HasBHOCTI y BaritTHuX Td ix BigHO-
CSITh JIO TPYI IiIBUIIEHOTO pH3uKYy [11].

VYci T® cripoBOKOBaHI CIIaIKOBUMHU Ta HAOyTH-
MU CTaHaMHU, IO BHUKIIUKAIOTh Pi3HOMAHITHI TPOM-
6oemOoumiTHyHI po3naau. HaOyTi ctanm MaioTh He-
3Ha4yHy nomupeHicTs (1mo 3,0 % xBopux i3 medinu-
toMm SC 6inKy Ta aHTH TpoMOiHY); a CIIaJKOBi Yac-
TIII 32 BCE BU3HAYAIOTHCS TPhOMA OCHOBHUMH IIPH-
YUHAMM: CTIHKICTh 70 akTUBOBaHOTro mpoTeiny C
yepe3 Myrtamiro aneHin-506-ryaniny (A506G) B
¢axropi V Jleiinena (20,0-30,0 % ycix BUMaiKiB
BEHO3HOI TpoMOoemOortii), myTamis ryaniny 20210
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aneniny (G20210A) B mpoTpomOiHy, TOMO3HUTOT-
HicTp MyTamii nurosmny 677 tmminy (C677T) B
MetinerTerpariapoponarpenykrasi (MTHFR) [3,
7, 12-14]. CnaaxoBi Tpombooimii B pe3ymbrari
NPU3BOJSTE 10 3HIDKEHHS IPOJYKYBaHHS OUIKIB
CHUCTEMU reMocTasy abo ix ynkiiit [15].

CnankoBi TpoM0Oodinii, BUKIMKaHI T'€HETHUYHHU-
MU MOPYIICHHSMH IOB’5I3aHi 31 CTUMYJIALIEIO MPO-
KOAryJisiHTHOI a00 3HIDKEHHSIM aHTHKOAryJISTHTHOL
JIAHOK TeMocTasy [5, 6, 14, 15]. Bumesasnaueni TO
BITHOCSITBCA /IO TPYIH TaK 3BaHUX NEepBUHHHUX T,
a 10 BTOPMHHUX BigHOCATh T®, BUKINKaHI OHKO-
JIOTIYHOI0 TATOJIOTI€I0 Ta TEpami€l0 OpAITbHUMH
KOHTpALCTITHBAMH, TeMapHUH-IHIyKOBaHY TpoMOo-
MTOINEHif0, anTHdochoMimiIHAN CHHAPOM | Take
irmre [16].

Marepiann Ta Meroau paociaimxenus. [lpu
MPOBEJICHHI aHali3y CTaHy arperaiii TpoMOOIIMTIB
(AT) BaritHux XiHOK 13 T® Ta OOTSKEHUM aKy-
IIePCHKIM aHaMHe30M ycix oocrexennx (137 Bari-
THUX JKIHOK) OyJIO pO3MOAIICHO HAa IBi JOCHIIKY-
BaHi rpymu: ocHoBHy (OI), y sxy ysidmua 101
BariTHa JXiHKa 3 OOTSHDKEHHM aKyIIepCHKUM aHaM-
He3oM i T® i kortponsry (KI'), mo sixoi Oymno Bin-
HECEHO 36 BariTHHUX JKIHOK i3 OOTSHKEHUM aKyIlep-
ChKUM aHaMHe30M 6e3 TO.

O ckiany KiHKHM 3 aHAMHECTHYHO BU3HAYEHUM
CHHJIPOMOM BTpaTu 1ioAa (0AuH Ta Oiiblie camo-
BUILHMX BUKMIHIB Imicias 10 THXHIB BariTHOCTI,
BKITIOYAIOYH BATiTHICTB, [0 HE PO3BHBAETHCA); aH-
TEHaTaJIbHOIO YM HEOHATAILHOIO CMEPTIO TUIONY (K
YCKJIaTHEHHSI TIepeAYacHuX II0JIOTIB, Mi3HBOTO I'ec-
To3y (mpeekiamricii) a0o IDIalleHTapHUX IOPY-
IIEHB); TPU YU OiNbIIE MUMOBUTFHUX BHUKUIHIB Ha
npeeMOpioHaNbHIN (paHHIH eMOpioHaNbHIN) cTamii,
NpU BIJCYTHOCTI OY/Ab-SIKMX IMPUYUH HEBHHOUIY-
BaHHS BariTHOCTI Ta HAasBHICTIO JIarHOCTOBAaHOI
TeHEeTHYHO JeTepMiHOBaHOI 4 HaOyToi dpopmu T
1 OOTSDKEHOTO POJJMHHOTO TPOMOOTHYHOTO aHAMHe-
3y. Hiarao3 T® Bu3Hawamm 3a JOMOMOTOI0 Jabopa-
TOPHUX KPUTEPIiB (craakoBi TpoMOodiii 3a nocii-
JUKEHHSIM TT0JIiMOp(i3My T'eHiB (HOJATHOTO ILUKITY:
MTFHRC677T, MTFHRA1298C, MTRRAG66G;
JiarHoCTH4HI KpuTepii aHTH(hOoCOIINiAHOTO CHH/I-
pOMY: HPHUCYTHICTh BOBUYYKOBOI'O aHTHKOATYJISIHTA;
19gG un M 10 kapaionininy (0inbure 3a 40 MPL/mMn
9y 3a 99-if epIeHTHIh TIOPIBHSAHO 3 HOPMOIO), JI0
B2-rmikompoteiny 1 (Ginpmme 3a 99-i mepueHTHIB
MOPIiBHSIHO 3 HOPMOIO). JIyIi BCTAaHOBJIEHHS JiarHO-
3y T® Oymo mocratHpo 1-To KiIiHIYHOTO Ta 1-roO
J1a00paTOPHOTO KPUTEPIiB.

Crymise, yac ta mBuakicte AT mpoBomwin 3a
JIOTIOMOT0I0 CHELIaJIbHOTO iHIyKTOpa arperamii —

Al® «xoumentpamiero  0,625; 1,25; 2,5 Ta
5,0 mxmomnp/n. [Ipy BU3HAUEHHI arperamiifHol akTu-
BHOCTI TPOMOOITNTIB BUKOPHCTOBYBAIM Hadip pea-
reaTiB Qipmu «'parnym» (M. XapkiB) Ta 4-x KaHa-
JbHUH  Koaryinomerp-arperomerp SC-40 ¢ipmu
«Steellex» (Kuraif). [{ns npoBeneHHs aHaii3y KpoB
30Mpaiy 3 JIKTHOBOT BEHH B JBI IIACTHKOBI ITPpO0i-
pku 3 3,2 % po3uMHY LUTpaTy HATPIlO i3 CIHIBBiA-
HOUIEHHsM 00’eMiB KpoBi i mutpary 9:1. Ilepmry
mpobipky nertpudyrysamm npu 1000 o6/xB. mpo-
TATOM 5 XB., a Apyry — npu 3000—-4000 o6/xB. mpo-
TsiroM 15 xB. [licas mpoBoawuIn BU3HAUYEHHS Ha 4-X
KaHAJIBHOMY Koaryiomerpi-arperomerpi  SC-40
¢bipmu «Steellex» (Kuraif).

MenuKko-CTaTUCTHYHUI aHai3 OTPUMAaHUX Ja-
HHUX OYJIO MPOBEJCHO 32 JIONOMOTOI0 ITaKeTa MPHK-
namaux mporpam: Microsoft Excel 2013, Statsoft
Statistica 10.0 amst Windows. Po3noain kinbkicHHX
O3HaK BUKOHAHO 3a J0MOMOror kpurepito Koamo-
ropoBa—CwmiprHoBa Ta Jlimidopeca (Kolmogorov—
Smirnov & Lilliefors test for normality) # [llamipo—
Vinka (Shapiro—Wilk’s test of normality). 3a otpu-
MaHHUMH pe3yJIbTaTaMH BHUSABJICHO 3HA4HI BiMiHHO-
CTi Bil HOPMAaJBHOTO XapaKTepy PO3IOALTY, TOMY
NOAANBII PO3PaxXyHKH IMPOBEISHO 32 JOMOMOTOI0
HerapaMeTPUYHUX MEAMKO-CTATUCTUYHUX METO/IB.

OtpuMaHi KiJIbKICHI XapaKTepUCTUKH HaMH
MPEJICTAaBICHO Yy BUIJIAMI: MeJiaHa Ta HIDKHS Ta
BEpXHsl TrpaHMli 3ycTpiuaemocti o3Haku (Me
[LQ; UQY)). BiporiaHicts BiiMiHHOCTE# OTpUMAaHHX
KiJIbKICHUX O3HaK B JIBOX B32€EMOHE3AICKHUX TPY-
rmax BU3Ha4aIM 3a jgomnomororo U-tecty Mana—
VYitni (Mann—Whitney U-test). [Toporosa BeiauunHa
PiBHS BIpOTITHOCTI yCiX pO3paxoBaHUX O3HAK Oyia
npuitasaTa 3a 0,05 (p = 0,05) 3 BU3HAYEHHSIM TOYHO-
ro 3HAYeHHs PIBHS JOCTOBIPHOCTI «p» i3 TphOMa
3HaKaMH TiCiIsE KOMHU.

Pe3yabTaTH gociaigxeHHs. 3a OTPUMAaHUMH
pesyabTatamu crany AT BaritHux i3 T® ta 00Ts-
JKCHHM aKyIIepChbKHM aHaMHe3oM (Tabm. 1) Oymo
BH3HA4YEHO, IO cTymniHb AT 3a 1onaBaHHs IHAYKTO-
py anenosungudochary (ALAP) 0,0625 Ha mexi
Biporigaocti (U = 1429,5; p = 0,057) mana TeHneH-
nito nepeBaxkanus B KI' BariTHuX *iHOK MOPiBHSHO
3 OT': BiamogiaHo 26,3 [24,3; 28,4] % 1a 21,4 [14,6;
31,1] %. Ilpu upoMy, MeIiaHHHMH Yac HACTAHHS
arperarii Ta ii MBUAKICT OyIM HIWKYUMH B TPYIIi
KOHTpOJIIO Hik cepex xiHOK OI': BigmosigHO 58,0
[54,0; 72,0] ¢ Ta 71,0 [48,0; 530,5] ¢ i 22,9 [20,4;
24,9] xB. Ta 26,5 [14,5; 38,3] xB. OTpuManHi 3Ha-
yeHHss Mamu piBeHb TeHmgeHmii (U = 1469,0;
p =0,088 Ta U = 1683,0; p = 0,564) — tabun. 1.
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Taonuusa 1— Xapakrepucruka noka3HukiB AT cepex o0cTekeHHMX BaTriTHHUX KiHOK i3 00TSLKeHUM

akymiepcskuM anamuesom (Me [LQ; UQ])

AT KT, n =236 Or,n=101 u p
Iamyxrop AP 0,0625
Crymins, % 26,3 [24,3; 28,4] 21,4 [14,6; 31,1] 14295 0,057
Yac, ¢ 58,0 [54,0; 72,0] 71,0 [48,0; 530,5] 1469,0 0,088
HIBHIKICTD, XB. 22,9 [20,4; 24,9] 26,5 [14,5; 38,3] 1683,0 0,564
Innyxrop AP 0,125
Crymins, % 30,1 [26,7;31,2] 35,4 [25,6; 52,5] 1236,0 0,004
Yac, ¢ 84,0 [78,0; 103,5] 115,0 [47,0; 324,0] 1623,5 0,341
HIBUAKICTD, XB. 26,4 [30,4; 35,8] 45,2 [32,1; 57,5] 968,5 < 0,001
Ianyxrop AP 0,250
Crymins, % 43,3 [39,6; 48,8] 51,1 [35,4; 63,8] 1417,0 0,050
Yac, ¢ 225,5[196,5; 269,3] 181,0 [57,0; 347,0] 1554,5 0,198
IIBUAKICTE, XB. 40,1 [34,4; 47,9] 57,8 [42,8; 67,0] 786,5 < 0,001
Ianyxrop AAD 0,500
Crymins, % 51,9 [50,1; 54,3] 55,1 [38,6; 69,0] 1606,0 0,300
Yac, ¢ 329,0 [269,5; 390,0] 211,0 [72,5; 381,0] 1178,0 0,002
[IBuaxicTs, XB. 42,7 [38,8; 49,4] 63,6 [44,7; 72,6] 923,55 < 0,001

[Ipwu 30inpmenHi KoHIEeHTpalii iHgykTopy AlD
B 000X Tpymnax BiaMidanocs i 301IbIICHHs MOKa3-
HUKiB AT (cTyneHs, yacy Ta IBHIKOCTI) 3 ACTKUMH
3MiHaMu TeHzeHi# ix pizauui mixk KI' ta OT'. Tax,
npu koHuenrpauii AP 0,125 yci noka3uuku AT
nepepaxkanu B OI': BiporimHo (U = 1236,0; p =
0,004) crymias AT (35,4 [25,6; 52,5] %) ta (U =
968,5; p < 0,001) mBuakicts (45,2 [32,1; 57,5] xB.)
i Ha piBHI TerneHmin (U = 1623,5; p = 0,341) gac
arperamii (115,0 [47,0; 324,0] c) nmopiBastHO 3 KI'*:
BimmoBiano 30,1 [26,7;31,2] %; 84,0 [78,0; 103,5] ¢
Ta 26,4 [30,4; 35,8] xB. — Tabm. 1.

Crin BkazatH, 110 31 30UIBIICHHAM KOHIICHTpA-
uii ingykropa AJI® no 0,250 B rpyni KOHTpoOIO
uesiporigao (U = 1554,5; p = 0,198) craB nepea-
xkatu yac AT (225,5 [196,5; 269,3] c¢) mopiBHO 3
rpymoro xkinok i3 T® (181,0 [57,0; 347,0] c). [Toka-
3HUKH K CTYICHS Ta IIBUAKOCTI arperarii Biporij-
Ho (BignosigHo U = 1417,0; p = 0,050 i U = 786,5;
p < 0,001) mepeBaxxasm B OI' (Bigmomimno 51,1
[35,4; 63,8] % Ta 57,8 [42,8; 67,0] XB.) MOPiBHSHO 3
KoHTposeM (BignosigHo 43,3 [39,6; 48,8] % i 40,1
[34,4;47,9] xB.) — Tab. 1.

ITpu makcumanbHiM koHmeHntpanii AJI® y moc-
mimkenni (0,500) TenaeHmii moI0 MepeBaKaHHS
gacy AT B KI" moBTOproBanu pe3ynsTaTd, OTpUMaHi
npr KoHmeHTpamii iHmykTopa AJl® 0,250. Tax,
Biporigno (U = 11178,0; p = 0,002) wac AT B KI'

ckraB 329,0 [269,5; 390,0] c. mopiBastHO 3 OI
(211,0 [72,5; 381,0] c); a menianHi piBHI CTyHeHs
ta mBuakocti B KI' Oynu Hmkdumu (BiAMOBIIHO
51,9 [50,1; 54,31 %; U = 1606,5; p = 0,300 Ta 42,7
[38,8; 49,4] xB.; U =923,5; p < 0,001) Ha BiaMiHy
Big OI' (Bimmosimuo 55,1 [38,6; 69,0] % it 63,6
[44,7;72,6] xB.) — Tabm. 1.

OOroBopeHHsI OTpUMaHUX pe3ynabTariB. OTpu-
MaH|1 HaMH Pe3yJIbTaTH IUTKOBUTO MiATBEPIKYIOTh-
cs i JOCIIKEHHSIMHY 1HIIMX BUSHHX, SIK1 JOCIIAUIN
BariTHUX 3 HEYCKIAJHEHUM I1epeOiroM recramiiHo-
ro nepiogy Ta moJsioriB 6e3 MOp(OJOTriYHUX O3HAK
ianeHTapHoi nucyHkuii W rpyny MamieHToK 3
YCKJIaTHEHUM TIepe0iroM BariTHOCTI 3 MOPYIIEHHS-
MH IUIOJIOBO-TUIAIIEHTAPHUX B3a€MOBIZIHOCHH 4epe3
TPOMOOJITHYHI PO3JIaAM Ta BCTAHOBHJIM IIepeBa-
xanHs piBHs AJld-inaykoBaHoi AT B rpymi 3 mo-
PYIICHHSMH I1JI0/I0BO-IUIALICHTAPHUX B3a€MOBIIHO-
cuH. [Ipndomy, B miarpymi 3 3arpo3oro nepepuBaH-
HS BariTHOCTI Ta NepeIYacHUX IIOJIOTIB Ii PiBHI
BiporigHo (p < 0,05) mepeBaxaiy MOPIBHIHO 3 MiJ-
IPYIOIO BAariTHUX 3 O3HAKaMH IIPeeKJIaMIICii pi3HO-
IO CTyNEHS TSKKOCTI Ta MIATPYHOI0 BariTHUX 3
KJTIHIKO-MOP(}OIOTTYHNMY O3HAKaMH IIIAIleHTapHOL
muchyHKIii (BigmoBigHo 126,3 £ 14,8 %; 124,9 +
17,2 % 1 94,5 £ 21,4 %) Ta 3#a4HO BiporigHo (p <
0,05) mepeBaxkanyu MOKA3HUKH KOHTPOJIBHOI Ipynu
(176,75 £ 32,96 %) [17].
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Conclusions/BucHoBKH

TakuMm 9YMHOM IIpH TIPOBe/IEH] aHami3y ctany AT
BariTHUX XiHOK 13 T® Ta 00TSHKEHNM aKyIIEPCHKUM
aHaMHEe30M:

1. Biporimao (U =1429,5; p =0,057) BcTaHOB-
JICHO, IO CTYMIHB arperarii TpoMOOUHWTIB 3a I0ja-
BaHHS IHIYKTOPY ajeHo3uHaudochary KOHIEHTpa-
miero 0,0625 mepeBakaB B KOHTPOJI TOPIBHSHO 3
BariTHUMU 3 TpoMOodiniero (26,3 [24,3; 28,4] % ta
21,4 [14,6; 31,1] % Ha BimMiHy Bij dacy arperaitii ta
ii mBuakocTi (Hrwxui B koHTpoii (58,0 [54,0; 72,0] ¢
ta 22,9 [20,4; 24,9] XB.) MOPIBHAHO 3 OCHOBHOIO
rpymoto (71,0 [48,0; 530,5]c Ta 26,5 [14,5;
38,3] xB.)).

2. KoHcTaToBaHO, 110 NpH KOHLEHTpALlii aJeHo-
suaandocdary 0,125 Bci MOKa3HUKH arperamii Tpo-
MOOLIUTIB TIepeBaXkald B OCHOBHIN rpyrmi (CTyIMiHb
arperamii (35,4 [25,6; 52,5] %; U= 1236,0; p=
0,004), 1i wac (115,0 [47,0; 324,0] ¢; U= 16235, p =
0,341) ta mBuakicts (45,2 [32,1; 57,5] xB.; U=

968,5; p<0,001) mopiBasHO 3 KOHTpOseM (30,1
[26,7;31,2] %, 84,0 [78,0; 103,5]c i 26,4 [30/4;
35,8] xB.).

3. BusHaueHO, mI0 KOHIIEHTpaLis aJeHO3HHAH-
¢docdary 0,250 BuknuKaia nepeBary 4acy arperamii
B IPYIi KOHTPOJIO IOPIBHSHO 3 OCHOBHOIO (225,5
[196,5; 269,3] ¢ i 181,0 [57,0; 347,0] ¢; U = 1554,5;
p= 0,198) na Biaminy Bim crymens (43,3 [39,6;
488] % i 51,1 [354; 63,8]%; U= 1417,0; p=
0,050) ta mBuakocri (57,8 [42,8; 67,0] xs. i1 40,1
[34,4; 47,9] xB.; U =786,5; p < 0,001) arperarii.

4. 3’scoBaHO, M0 MaKCHMaJbHa KOHIICHTPAIis
ameHozuHmudpochary (0,500) BukimKama BiporimHe
(U =11178,0; p = 0,002) niepeBaskaHHs yacy arpera-
i B kouTpomi (329,0 [269,5; 390,0] ¢) nopiBHsHO 3
ocuoBHoW (211,0 [72,5; 381,0] ¢) rpymoto Ha Biami-
HY BIJI CTYIEHs Ta HMIBUJIKOCTI arperariii (BiJoBiJHO
51,9 [50,1; 54,3] %; U = 1606,5; p = 0,300 Ta 42,7
[38,8; 49,4] xB.; U =923,5; p<0,001 it 55,1 [38,6;
69,0] %1 63,6 [44,7; 72,6] xB.).

Prospects for future research/ITepcneKTHBH MOAAJBIIMX AOCTiIZKEHD

B o JaJIbIINX L[OCJ'IiI[)KeHHHX TJIaHYETBCS NPOBCCTU BUSHAYCHHS KIIIHIKO-aHAMHECTHUYHUX XapaKTCPUCTHUK Ta

MEIMKaMEHTO3HOT0 CYIPOBO/Y BariTHUX XKIHOK 13 O0TSDKEHUM aKyllepchbKuM anamue3om i TO.
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INTENSITY OF OXIDATIVE STRESS AS A UNIVERSAL
MECHANISM OF TISSUE DAMAGE IN NONALCOHOLIC
STEATOHEPATITIS AND DIABETIC KIDNEY DISEASE IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS. QUERCETIN
CORRECTION EFFECTIVENESS

The objective of the research was to determine the intensity of the
effect of a complex of Metformin, Rosuvastatin, Essentiale Forte N and
Quercetin on the state of oxidative-antioxidant homeostasis, as well as
the intensity of hepatocyte apoptosis by cytokeratin-18 in the blood that
are the factors in the progression of nonalcoholic steatohepatitis and
diabetic kidney disease.

Material and methods. 75 patients with non-alcoholic
steatohepatitis with type 2 diabetes mellitus and stage I-Ill diabetic
kidney disease were studied over time. According to the prescribed
treatment, the examined patients were divided into 2 groups: (group 1 —
the controls: 37 patients) received a low-calorie diet with dietary
restrictions No.9, essential phospholipids (Essentiale forte H 300 mg 2
caps. 3 times a day) for 30 days for the treatment of active non-alcoholic
steatohepatitis, Metformin Hydrochloride (Metformin-Teva) 1000 mg
per day, Rosuvastatin (Rosuvastatin-Teva 5 mg once daily) for 1 month
for concomitant type 2 diabetes mellitus and hyperlipidemia. Group 2
consisted of patients (38 people) who in addition to similar dietary
recommendations and therapy received additionally Quercetin and
Povidone (Corvitin) 500 mg intravenously per 100 ml of isotonic
chloride for 10 days.

Results. It was found that the comorbid course of nonalcoholic
steatohepatitis and diabetic kidney disease in patients with type 2
diabetes mellitus is accompanied by a significant increase in the intensity
of oxidative stress, accompanied by an increase in blood intermediate
and final products of lipid peroxidation. The damaging effect of
oxidative stress in patients with type 2 diabetes mellitus leads to the
activation of apoptosis of hepatocytes with an increase in blood
cytokeratin-18 (7.5 times, p < 0.05), the content of which correlates with
the degree of oxidative stress, the intensity of liver damage and stage of
diabetic kidney disease (p < 0.05). Oxidative stress increases the risk of
endothelial damage by atherosclerotic process due to hyperproduction of
homocysteine (3.9 times, p < 0.05), which contributes to the progression
of diabetic kidney disease. The use of Quercetin in the complex therapy
of non-alcoholic steatohepatitis and type 2 diabetes mellitus with
diabetic kidney disease contributes to the reduction of oxidative stress,
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increased activity of antioxidant defense factors (content of reduced
glutathione in erythrocytes, reduction of cytokeratin-18 content by 1.7
times) and endothelial damage (reduction of homocysteine content in
blood by 1.9 times) (p < 0.05).

Conclusions. The comorbid course of nonalcoholic steatohepatitis
and diabetic kidney disease in patients with type 2 diabetes mellitus is
accompanied by a significant increase in the intensity of oxidative stress,
and in the content of intermediate and final products of lipid
peroxidation and oxidative modification of proteins (p < 0.05).

Keywords: non-alcoholic steatohepatitis, type 2 diabetes mellitus,
diabetic kidney disease, oxidative-antioxidant homeostasis, apoptosis,
atherosclerosis, Quercetin.
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IHTEHCHUBHICTb OKCHUJATHUBHOI'O CTPECY AK
YHIBEPCAJIBHOTI'O MEXAHI3MY INOMKOJXEHHA
TKAHHUH ITPU HEAJIKOTI'OJIBHOMY CTEATOTEIIATHUTI TA
JIABETUYHIM XBOPOBI HHMPOK VY XBOPHUX HA
IIYKPOBHAW MIBET THUIY 2. EGEKTHUBHICTHh KOPEKIIII
KBEPHETHHOM

Meta po6oTu: Oyso 3'ACyBaHHs IHTCHCHBHOCTI BIUIMBY KOMIUIEKCY
3aco0iB MeTdopMmiHy, po3dyBacraTina, Eccermiane ¢popte H i kBepueTnny
Ha CTaH OKCHAAHTHO-aHTHOKCHAAHTHOTO TOMEOCTa3y, a TAaKOX Ha iHTEH-
CHBHICTP amOITO3y TEMaTOINTIB 3a 3MICTOM B KPOBi IIHTOKEepaTHHY-18,
AKi € (axkropaMu MPOrpecyBaHHS HEATKOTOJBHOIO CTEATOreNaTHTy i
JiabeTHYHOT XBOPOOH HHUPOK.

Martepianu Ta Meroau. [IpoBeneHi TOCTIKSHHS B AMHAMIII JIKY-
BaHHS Y 75 XBOPUX HEAJIKOTOJILHOI'O CTEATOTSMATUTY 3 IIYKPOBUM JTiabe-
ToM THNYy 2 1 niabernuHoi xBopobu Hupok I-III craxii. 3rigHo mpusHa-
YEHOTO JIIKYBaHHS 00CTeXeHi XBopi Oynu posnineHi Ha 2 rpynu: (1 rpy-
ma — KOHTpOJIbHA: 37 Mali€HTiB) OTPUMYBAIH TINOKAJIOPIHHY MIETY 3
ypaxyBaHHsIM oOMexxeHb mietu Ne 9, eceHmianbHi ¢ochomimian (Eccen-
miae gopre H 300 mMr mo 2 karc. 3 pasu Ha neHp) 30 AHIB 3 METOO JIi-
KyBaHHSI aKTHBHOTO HEAJKOTOJBHOTO CTEAaTOTeIaTHTy, 3 MPUBOILY KOMOp-
6iHOrO IYKpOBOro Aiabery Tumy 2 1 rinmepuimigemii npu3HavyaIn MeT-
dhopminy rigpoxaopun (Metpopmun-Tesa) 1000 mr Ha 100y, po3yBac-
taTuH (Po3yBactatun-TeBa 5 mr 1 pa3 Ha JeHp) npoTsaroM | micais. 2
rpyny ckmanu marieHtu (38 ocib), fKi, KpiM aHAJOTIYHUX IETHIHHUX
pEeKOMEeHAAIlIf MO0 Ji€TH Ta JIKYBaHHS, JOJATKOBO OTPUMYBAIH IIpe-
napar kBepuetuny i nosinony (Kopsitun) mo 500 mr B 100 mit i30TOHi-
YHOTO PO3UMHY HATPiI0 XJIOpHAY) B mpoTsiroM 10 aHiB.

PesyabTaTi pocaigkeHHsi. AHaN3 OTPUMaHUX JAHHMX IOKa3aB, 110
JI0 JIIKYBaHHS Y XBOPUX 000X I'pyIl MOPIBHAHHS OyJI0 BCTAHOBIEHO 3HA-
YHI Mipi OKCHAATHBHOTO CTPECy, SIKMH CYIPOBOPKYBAaBCS 1CTOTHHM
HaKOTIMYEHHSAM B KPOBi MPOMDKHHUX 1 KiHIIEBUX MPOIYKTIB MEPEKHCHOTO
OKHMCJICHHS JIMiJIiB 1 OKUCHIOBaNBbHOI Moaudikamii 6inkiB. Tak, 10 JiKy-
BaHHS BMICT MaJIOHOBOTO ajbJCTiAy B IUIa3Mi KPOBi MEPEBUIYBaB pe-
thepenTHi 3Ha4eHHA B 2,1 pas3u (p < 0,05), BMicT 130J150BaHUX HOABIHHUX
3Bs3kiB — B 1,9 pasm (p<0,05), BMmicT ampaeria-auHITpPO-
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deninrigpazoniB — B 2,3 pasu (p < 0,05). V TO# e yac, CTaH CHCTEMHU
AHTHOKCHJIAHTHOTO 3aXUCTy OyB iCTOTHO po3OamaHcoBaHHUHA. Tak, BMICT
Yy KpOBi BIZHOBJICHOTO TIIyTaTiOHY OyB HI)KYE TOKA3HUKA y MPAKTUIHO
3mopoBux oci6 B 1,7 pasu (p < 0,05), akTHBHICTB IIIyTaTiOHIIEPOKCHIA3H
— Oyna 3umxkeHa B 1,3 pasu (p < 0,05), 110 MOSCHIOE BUCOKY IHTCHCHUB-
HICTh OKCHJIATHBHOT'O CTPECY y 0OCTE)XKEHHX XBOPHX. 3a3HaueHi NPOIyK-
TH TIEPEKUCHOTO OKHUCJICHHS JIMIIB i OKHCHIOBATBHOT Momudikarii 0i-
KiB Ha TJIi ICTOTHOTO HEAOCTATHOCTI CUCTEMHU aHTHOKCHJIAHTHOTO 3aXHC-
Ty MPHBENHU 10 aKTHBAL{ MPOIECiB aonTo3y renaTonuTiB. CBiT4eHHIM
IIBOTO € ICTOTHE MiIBUINCHHS BMICTY B KpOBi IMTOKepaTuHy-18 y 7,5
pasu (p < 0,05) B mOpiBHSAHHI 3 MPAKTHIHO 30POBUMH 0COOAMHU.

BucnoBku. KoMop0inuuii nmepedir HeaTkoroJIFHOTO CTEaTOTCaTHTY
i miabeTnyHOI XBOpOOM HHPOK y XBOPHX Ha IyKpOBWH niaber tuiry 2
CYIIPOBOIKYETHCS ICTOTHIM 3POCTaHHSIM iHTCHCHBHOCTI OKCHIATHBHOTO
CTpeCy, CYMPOBOKYEThCS 3POCTAHHSM BMICTY B KPOBI HMPOMDKHHX i
KIHIICBUX TPOIYKTIB MEPEKUCHOTO OKHMCJICHHS JIIMIAIB I OKMCHIOBAIBHOT
Mouikarii 6inkiB B Mexxax 1,9-2,3 pasu (p < 0,05).

Koaro4oBi ciioBa: HealKOronbpHUI CTEaTOrenaruT, IyKpoBHi aiader
TUny 2, miabeTHuHa XBOpPOOa HHUPOK, OKCHIAHTHO-aHTHOKCHIAHTHHN

romMeocTas, aromnTo3, arepoCKICPO3, KBEPLUCTHUH.
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Introduction/Beryn

Every year in Ukraine and the world the
incidence of non-alcoholic steatohepatitis (NASH)
in patients with obesity and type 2 diabetes mellitus
(DM2) is significantly increasing [1, 2]. These
diseases have a large number of common etio-
pathogenetic links and mechanisms of mutual
burden. The intensity of damage factors increases
with the development of diabetic kidney disease
(DKD) [1, 2, 3, 4].

Oxidative stress (OS) occupies a leading place
in the mechanisms of progression of NASH and
DKD in patients with diabetes mellitus [5, 1, 2, 3].
The increase in the intensity of OS under the
influence of wvarious inducers underlies the
transformation of nonalcoholic steatosis of the liver
into NASH, the development and progression of
inflammatory-necrotic changes in the liver in
NASH, as well as liver fibrosis [1]. Enhancement of
lipid  peroxidation (LPO) and  oxidative
modification of proteins (OMP) of organelle
membranes is accompanied by swelling of
mitochondria, increased permeability of lysosomal

membranes, systemic disruption of cell membrane
integrity [5, 2, 3]. LPO products stimulate collagen
formation in the liver and kidneys [1], as well as
cause the formation of Mallory cells, which
involves the deposition of cross-linked cytokeratin
monomers [6, 2]. Accumulation of endotoxins,
intermediate and end products of LPO on the
background of impaired carbohydrate and lipid
metabolism contribute to the induction of
cytochrome P450 (Cyp2E1), which is accompanied
by the release of large amounts of free radicals of
oxygen (FRO) and nitrogen [7]. Increased oxygen
consumption by hepatocytes is also accompanied
by the formation of FRO and increased processes of
LPO and OMP [5, 8, 3]. In NASH, there is
increased activity of cytochrome P450 in the liver,
which is able to generate FRO in the process of
detoxification of free fatty acids (FFA), aldehydes,
ketones, N-nitrosamines, and other endotoxins and
exotoxins [1]. Initiation of necrotic processes in
liver tissue is also a consequence of FRO
hyperproduction [2]. An important role in the
attachment of the inflammatory component is
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played by the processes of LPO of structural
membrane lipids, which induce the processes of
apoptosis and cytolysis of hepatocytes [5, 1].
Evidence of this is a significant increase in the
expression on lymphocytes of the marker of
apoptosis Fas Apo-1 (CD95) against the
background of a significant increase in LPO
processes [1]. This is facilitated by hyperproduction
of proinflammatory cytokines (TNF-a, IL-1p, IL-6,
IL-8, TGF-B1), which occurs in response to
endotoxinemia [2]. The entry of lysosomal
hydrolases and other components of the hepatocyte
into the intercellular space and into the systemic
circulation is a signal to the induction of a cascade
of reactions in response to damage [6, 1]. A further
scenario involves the activation of cell adhesion
molecules (ICAM-1, ICAM-2), polymorphonuclear
infiltration of liver tissue, microcirculation
disorders, ie the progression of dystrophic and
inflammatory-necrotic changes in liver tissue [2].
By a similar mechanism, OS affects the
endothelium, causing the development of
endothelial apoptosis, its accelerated exfoliation
and endothelial dysfunction (ED). OS promotes the
development of micro- and macroangiopathies in
patients with diabetes mellitus 2 with the
development of angiospasms and in general —
disruption of microcirculation and oxygen supply to
peripheral tissues, liver and kidney parenchyma,
which causes progression of NASH and DKD [6, 5,
1,2].

Oxidative stress is counteracted by antioxidant
defense systems (AODS). The leading system of
the natural detoxification system and AODS is the
glutathione system. Performing the functions of the
universal redox system, glutathione and a number
of enzymes that serve it protect cell membranes
from the effects of FRO, nitrogen (peroxynitrite),
hydroperoxides, and binds hydrophilic products of
microsomal oxidation (first phase of detoxification)
and provides the second phase conjugation) with
the excretion of non-toxic compounds from the
body [1, 2]. Under conditions of comorbidity of
pathological conditions, which are accompanied by
a significant degree of OS, it is important to
monitor the state of the AODS, because the
glutathione link is constantly depleted and requires
periodic replenishment. In our previous studies, it
was proved that appropriate control over the
content of reduced glutathione in erythrocytes
makes it possible to adequately assess the body's
need to restore and stimulate the antioxidant system
(AQOS) in general in order to counteract OS [5, 1,

2]. Thus, a large number of studies on this
comorbidity indicates a significant relevance of this
problem, and a number of unresolved issues
concerning the study of the mechanisms of cell
damage by induction of apoptosis, as well as
control over the intensity of their progression
against the background of oxidative-antioxidant
imbalance and, most importantly, the development
of treatment methods by monitoring the state of the
AOS and reducing the intensity of damaging free
radical effects.

In terms of counteracting free radical effects in
clinical practice, Quercetin is a flavonoid of herbal
origin, which inhibits the intensity of LPO and
OMP membranes, stimulates the activity of catalase
and superoxide dismutase (SOD) in cells [9, 6, 10,
11, 12]. Quercetin restores the ability of the
endothelium to synthesize NO, which explains its
cardioprotective effect in ischemic and reperfusion
heart disease [9, 10, 13, 14, 15]. The drug has a
powerful anti-inflammatory effect, inhibiting
5-lipoxygenase, cyclooxygenase, hyaluronidase, a
number of proteases, calcium-dependent ATPase,
synthesis of leukotrienes LTC4 and LTB4, has
immunomodulatory properties, thus, reducing the
area of necrotized myocardium and enhancing
reparative processes [16, 17, 7, 18, 19]. There are a
number of reports of hypolipidemic, choleretic,
anticholestatic, hepatoprotective properties of
Quercetin, established in obese people and in
patients with NASH [9, 10, 8, 20, 3, 4, 21-24]. At
the same time, the complex effect of Quercetin on
the functional state of the LPO-AQODS, the intensity
of apoptosis and the factors that regulate them in
patients with NASH and DKD on the background
of diabetes mellitus 2 has been studied in limited
patients or experimentally.

The objective of the study was to determine
the effect of a complex of Metformin, Rosuvastatin,
Essentiale Forte N and Quercetin on the state of
oxidative-antioxidant homeostasis, as well as the
intensity of apoptosis of hepatocytes by blood
cytokeratin-18 content, which are factors in the
progression of NASH and DKD.

Material and methods. 75 patients with non-
alcoholic steatohepatitis with type 2 diabetes
mellitus and stage I-I1l diabetic kidney disease
were studied over time. According to the prescribed
treatment, the examined patients were divided into
2 groups: (group 1 — the controls: 37 patients)
received a low-calorie diet with dietary restrictions
No.9, essential phospholipids (Essentiale Forte N
(Sanofi—Avensis / Natterman and Cie mg GmbH) 2
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caps. 3 times a day) 30 days for the treatment of
active NASH, metformin hydrochloride
(Metformin-Teva, LLC Teva Operations Poland)
1000 mg per day, rosuvastatin (Rozuvastatin-Teva,
LLC Teva Operations Poland) (5 mg once daily) for
1 month for concomitant type 2 diabetes and
hyperlipidemia. Group 2 consisted of patients (38
people) who in addition to similar dietary
recommendations and 1 month long therapy,
received Quercetin and Povidone (Corvitin (PC
NVC "Borshchahivsky CFP", Ukraine) 500 mg in
100 ml of isotonic sodium chloride solution) for 10
days. The mean age of patients was (54.7 = 3.56)
years. Groups of patients were randomized by age,
sex, duration of the disease. The comparison group
for the presentation of the average reference values
of homeostasis indicators consisted of 30
apparently healthy individuals (AHP) of the
corresponding age.

The diagnosis of NASH was established in
accordance with the unified clinical protocol
approved by the order of the Ministry of Health of
Ukraine No. 826 dated 06.11.2014, in the presence
of criteria for exclusion of chronic diffuse liver
disease of viral, hereditary, autoimmune or drug
origin as the cause of cytolytic, cholestatic
syndromes and on account of the results of
ultrasonography (USG) on the ultrasound scanner
Ultima PA ("Radmir”, Kharkov, Ukraine) with
shear wave elastography to determine the stage of
liver fibrosis [5], calculation of hepato-renal index
(HRI) and biochemical stestotests ("SteatoTest",
"ASH" and "NASH-Test" (BioPredictive, France))
— to determine the degree of steatosis of the liver
and its nature (alcoholic or non-alcoholic).

Diagnosis of type 2 diabetes was carried out in
accordance with the unified clinical protocol
approved by the Order of the Ministry of Health of
Ukraine No. 1118 dated 21.12.2012. Diagnosis and
treatment of CKD was carried out according to the
recommendations of clinical guidelines GA
"Institute of Nephrology NAMS of Ukraine"
(2012). Calculation of glomerular filtration rate
(GFR) was performed using a GFR calculator of the
Institute of Nephrology of the National Academy of
Medical Sciences of Ukraine on the average value
of three calculated indicators: creatinine clearance
by Cocroft-Golt formula, MDRD and CKD EPI [6].
Determination of DKD stages was carried out
according to the classification of Mogensen CE
(1983) [9, 6].

The intensity of oxidative modification of
proteins (OMP) in serum was determined by the

method of Dubinina OE et al. in the modification of
Meshchishen IF with regard to the content of
aldehyde and  ketondinitro-phenylhydrazones
(AKDPH) in the blood. The content of LPO
products in the blood — isolated double bonds (IDP)
in compounds, diene conjugates (DC), ketodienes
and conjugated trienes (KCT) — was assayed
according to Volchegorsky 1A et al.,, Malonic
aldehyde (MA) in blood plasma and Er — according
to Vladimirov YuA, Archakov Al. The content of
reduced glutathione (RG) in the blood was
determined by the titration method according to
Travina OV in the modification of Meshchishin IF,
Petrova IV. The activity of enzymes of the AODS:
glutathione peroxidase (GP) was studied by
Meshchishin IF, glutathione-S-transferase (GT) —
by Meshchishin IF, catalase — by Korolyuk MA et
al. Enzyme activity was calculated per 1 g of Hb.
The content of cytokeratin-18 (CC-18) in the blood
was assayed by enzyme-linked immunosorbent
assay (ELISA) using Elisa reagents. The content of
homocysteine in the blood was performed by
ELISA using a set of reagents Axis® Homocysteine
Enzyme Immunoassay.

Before testing the statistical hypotheses, the
analysis of the normality of the distribution of
values in randomized samples was performed by
determining the coefficients of asymmetry and
excess using the Khan—Shapiro-Wilk test. The
statistical significance of the difference between the
arithmetic mean and its error between the study
groups was determined using the bilateral odd
Student's t-test. The difference was considered
significant at a significance level of p <0.05.
Student's t-test was used only in the case of a
normal distribution of equal variances of the
compared samples, which was checked using
Fisher's F-test. In other cases, a nonparametric
Mann-Whitney rank test was used to compare the
results. The statistical significance of changes in
variations over time in the case of normal
distribution in the samples was determined by
Student's paired test, in other cases — by non-
parametric paired T-test of Wilcoxon. For statistical
analysis of the obtained results we used Statistica
software packages for Windows version 8.0 (Stat
Soft Inc., USA), Microsoft Excel 2007 (Microsoft,
USA).

Research results and discussion. The analysis
of the obtained data showed that before treatment in
patients of both groups of comparison a significant
degree of OS was established, which was
accompanied by a significant accumulation in the
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blood of intermediate and final products of LPO
and OMP. Thus, before treatment, the content of
MA in blood plasma exceeded the reference values
by 2.1 times (p < 0.05), the content of FRO — by 1.9
times (p <0.05), the content of AKDPH OC — by
2.3 times (p < 0.05) (Table 1). At the same time, the
state of the antioxidant defense system was
significantly unbalanced. Thus, the content of GR
in the blood was lower than in AHP by 1.7 times

(p < 0.05), the activity of G3 — was inhibited by 1.3
times (p < 0.05), which explains the high intensity
of OS in the subjects patients.

These products of LPO and OMP on the
background of significant insufficiency of the ADS
system led to the activation of hepatocyte apoptosis.
Evidence of this is a significant increase in the
content of CC-18 in the blood — by 7.5 times
(p < 0.05) compared with AHP.

Table 1 — Indicators of oxidative stress intensity, antioxidant protection factors and markers of
hepatocyte apoptosis in patients with a combined course of non-alcoholic steatohepatitis, type 2 diabetes

mellitus and diabetic kidney disease over time (M + m)

Groups of examined patients
AHP, - : _
Indexes n=130 Control group, n = 37 Main group, n = 38
before after before after

MA plasma,

2.22+0.09 471+£009% | 318+007%* | 473+007* 2.35 + 0.05%/
umol/hour*L
IDP, E220/ml | 2.89 £0.02 553+ 006 | 4.76+005* | 552+ 008 3.28 < 0.04%7#
AKDPH OC, 1.37+0.03 317+008% | 2.75+004%* | 3.19+0.05*% 1.70 + 0.03*/**/#
U/L of protein
GR, pkmol/L 0034004 0.56 = 0.05% 0.65 < 0,04 0.55 < 0.06* 0.83 £ 0.02°/#
GP, nmol 152224346 | 12031+545% | 131.644514* | 122.18+536% | 149.85+ 3.25%%/4
VG/min*g Hb
fgt%k/ira“”' 57624537 | 42834+ 17.87% | 385.83+ 15.83* | 430.52 + 18.45% | 249.28 + 12.19%/**/4
Elfr;";(l’fte'”e' 003+042 | 3827+151* | 3262+137% | 3923+143% | 2042+ 1.31%*/4

Note: * — the difference is significant in comparison with the indicator in AHP (p < 0.05);
** _ the difference is significant in comparison with the indicator before treatment (p < 0.05);
# — the difference is significant in comparison with the indicator in patients of the control group after treatment (p < 0.05)

Intensive OS and metabolic intoxication also
resulted in an increase in the blood content of
homocysteine in patients with NASH with DKD —
by 3.9 times (p <0.05), which poses a risk of
endothelial damage and progression of DKD.

The correlation analysis indicates a strong and
medium correlation between the intensity of OS
and the content of CC-18 and homocysteine in the
blood of patients with NASH with DKD on the
background of diabetes mellitus 2 (Table 2), as well
as weak and medium relationship with markers of
liver damage in NASH and stage DKD (p < 0,05).

Analyzing the indicators after treatment should
indicate the higher effectiveness of therapy, which
additionally contained Quercetin. Thus,
significantly increased content of MA in the blood
before treatment under the influence of therapy
decreased in group 1 by 1.5 times (p < 0.05), in

group 2 — by 2.0 times (p <0.05). The increased
content of the intermediate product LPO IDP
decreased by 1.2 and 1.7 times, respectively
(p<0.05). The prescribed therapy also had a
significant effect on the increased content of
AKDPH OC in the blood (2.3 times): the decrease
was 1.2 and 1.9 times, respectively (p < 0.05). That
is, after treatment we found a decrease in the
intensity of OS as relative to the oxidation of
structural lipids of cell membranes, including
endothelium, hepatocytes and podocytes, and
relative to structural proteins, due to the established
increase in the activity of AODS. This is evidenced
by the recovery of more glutathione in erythrocytes:
in group 1 — 1.2 times (p > 0.05), in group 2 — 1.5
times (p <0.05) and a significant increase in the
activity of GP after treatment — only in patients of
group 2 1.2 times (p < 0.05) (Table 1).
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Table 2 — Matrix of correlations of morpho-functional parameters of the liver, kidneys, blood
cytokeratin-18 and homocysteine with indicators of oxidative-antioxidant homeostasis in patients with

NASH and DKD, DM2 (r, p)

Index MA IDP DC AKDPH GR GP Catalase
Bilirubin 0.32* 0.43* 0.41* 0.38* -0.45* -0.21 -0.23
ALT 0.53* 0.57* 0.58* 0.44* -0.69* -0.34* -0.37*
AST 0.51* 0.53* 0.51* 0.39* -0.64* -0.33* -0.38*
GGT 0.49* 0.44* 0.47* 0.32* -0.57* -0.20 -0.25
AP 0.41* 0.43* 0.42* 0.33* -0.43* -0.28* -0.12
Thymol test 0.48* 0.49* 0.47* 0.45* -0.68* -0.35* -0.37*
Albumins -0.34* -0.41* -0.42* -0.34* 0.59* 0.43* 0.45*
Creatinine 0.58* 0.59* 0.60* 0.63* -0.67* -0.50* -0.53*
GFR -0.61* -0.63* -0.65* -0.62* 0.62* 0.32* 0.33
Steat test 0.60* 0.62* 0.63* 0.51* -0.65* -0.49* -0.50*
NASH- test 0.63* 0.65* 0.66* 0.52* -0.68* -0.53* -0.56*
Fibrotest 0.54* 0.57* 0.59* 0.57* -0.67* -0.55* -0.57*
CC-18 0.63* 0.68* 0.72* 0.70* -0.75* -0.64* -0.65*
Homocysteine 0.51* 0.53* 0.57* 0.44* -0.61* -0.43* -0.48*

Note: * — statistically significant correlation coefficient (p < 0.05)

The obtained research results indicate that a
significant decrease in the intensity of apoptosis
processes after treatment was registered only in
patients of group 2. Thus, the average blood content
of CC-18 in patients with NASH with DKD group
2 after treatment significantly decreased by 1.7
times (p <0.05), while in patients with group 1
changes were unlikely.

Conclusions/BucHoBKu

Comorbid course of nonalcoholic steatohepatitis
and diabetic kidney disease in patients with type 2
diabetes mellitus is accompanied by a significant
increase in the intensity of oxidative stress,
accompanied by an increase in the content of
intermediate  and final products of lipid
peroxidation and oxidative modification of proteins
(p < 0.05). The damaging effect of oxidative stress
in patients with type 2 diabetes leads to activation
of hepatocyte apoptosis (7.5-fold increase in blood
cytokeratin-18, p <0.05) with the progression of
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THE EFFECT OF BICYCLOL ON THE STATE OF
THE CONNECTIVE TISSUE COMPONENTS OF THE LIVER
EXTRACELLULAR MATRIX IN THE COMPLEX THERAPY
OF NON-ALCOHOLIC STEATOHEPATITIS WITH LIVER
FIBROSIS IN PATIENTS WITH TYPE 2 DIABETES MELLITUS

The aim of the research was to determine the probable effect of
metformin, rosuvastatin and bicyclol on markers of hepatocyte cytolysis
in patients with nonalcoholic steatohepatitis and diabetes mellitus type 2
with diabetic kidney disease, the degree of hepatocyte steatosis and stage
of liver fibrosis, as well as the content of extracellular protein and
carbohydrate components in the blood tissues that are markers of the
intensity of liver fibrosis and the progression of non-alcoholic
steatohepatitis.

Materials and methods. Study of changes in the course of treatment
of 60 patients with nonalcoholic steatohepatitis with type 2 diabetes
mellitus and stage -1V diabetic kidney disease was conducted, among
whom 48 patients were diagnosed with mild non-alcoholic
steatohepatitis and 12 — with moderate non-alcoholic steatohepatitis. A
comorbid disease, i.e. type 2 diabetes mellitus of moderate severity, was
registered in 100% of patients with nonalcoholic steatohepatitis: among
them, 15 people had diabetes in the compensatory stage, 45 people — in
the subcompensated stage. All patients with nonalcoholic steatohepatitis
and type 2 diabetes had comorbid diabetic kidney disease, including 21
cases of stage -1l diabetic kidney disease, 20 cases of stage Il diabetic
kidney disease, and 19 patients with stage 1V diabetic kidney disease.

Results. Analysis of the results of extracellular matrix connective
tissue metabolism in the blood of patients with non-alcoholic
steatohepatitis on the background of type 2 diabetes mellitus and diabetic
kidney disease indicated that the inflammatory and dysmetabolic process
contributed to a significant imbalance of connective tissue components.
In particular, activation of anabolic collagen was shown on the basis of
an increase in blood protein-bound oxyproline by 2 times (p < 0.05), as
well as a decrease in the intensity of collagen catabolism — based on a
decrease in blood free oxyproline by 1.4 times (p < 0.05), which
probably occurred due to inhibition of collagenolytic activity of blood
plasma (by 1.4 times, p < 0.05). That is, activated processes of collagen
synthesis were accompanied by inhibition of its degradation and
accumulation in the extracellular matrix. We also found a significant
increase in the blood content of hexosamines by 1.5 times (p < 0.05) and
accelerated degradation of carbohydrate-protein components of the
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matrix (with an increase in the content of unbound fucose by 2.6 times,
(p < 0.05)).

Conclusions. The combination therapy with metformin, rosuvastatin
in combination with Bicyclol in individuals with comorbid nonalcoholic
steatohepatitis, type 2 diabetes mellitus and diabetic kidney disease for 3
months helped to eliminate the syndrome of cytolysis of hepatocytes, a
significant reduction liver fibrosis intensity due to optimization of
spectrum of connective tissue components of the extracellular matrix in
the blood with a decrease in the content of markers of collagen
anabolism, increase in the content of markers of collagen catabolism due
to increased total collagenolytic activity of blood plasma, decrease in the
content of hexosamines and carbohydrate protein markers.

Keywords: non-alcoholic steatohepatitis, type 2 diabetes mellitus,
diabetic kidney disease, liver steatosis, liver fibrosis, Bicyclol.
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BILUIMB BILUKJIOJIY HA CTAH CHOJYYHOTKAHMHHUX
KOMITOHEHTIB NO3AKJITUHHOIO MATPUKCY NMEYIHKHA
Y  KOMIUIEKCHIA  TEPANII  HEAJKOIOJBHOI'O
CTEATOTEIIATHTY 3 ®IEPO30M MEYIHKH YV XBOPUX HA
YKPOBHII TIABET THITY 2

MeTta poboTu: 3'iCyBaTH MOXJIMBHUI BIUIMB KOMIUIEKCY 3aC001B MeT-
(opmiHy, po3yBacTaTHHY Ta OIIMKIIONY Ha MapKepH LUTOJI3Y Tenaro-
LUTIB Ta cranito GiOpo3y mediHKU. OIIKOBUX KOMIIOHEHTIB MMO3aKJITHH-
HOTO MATPHKCY TEYiHKOBOI TKaHWHH, SIKi € MapKepaMH iHTEHCHUBHOCTI
(hiOpo3yBaHHs TIEYIHKN Ta POrPECyBaHHS HEAJIKOTOJIBHOTO CTeaTorena-
THUTY.

Martepianun ta meroan. [IpoBeneHO HOCTIIKESHHS AWHAMIKA JIKY-
BaHHs 60 XBOpHX Ha HEAJKOTOJIBHUH CTEaTOreNaTUT 3 IyKpOBUM Jlia0e-
TOM 2 THITy Ta AiabeTH4HOI0 XBOpoOoto HUpoK -1V cranii, 3 sxux y 48
MAli€HTIB J[IarHOCTOBAHO HEAJKOTOJbHUH CTEATOrenaTUT JIETKOTO CTY-
NeHs1, a y 12 — HeaJIKOTOJIbHUI CTeaTOTeNaTHT CEPEIHBOTO CTYICHS TSK-
kocti. KomopOinHicTh 3axBoptoBanHsM y 100% XBOpUX Ha HEAIKOTOJIb-
HHUH cTeaTorenatur OyB IYKPOBHi JiaberT THIy 2 CepeJHbOro CTYIeHs
TSDKKOCTI, cepest sIKuX y 15 ocib mykpoBuii niadbet OyB y cTaii KOMIICH-
carii, y 45 cyOkommneHcoBaHui. Bci XBOpi Ha HealIKOTOJIBHUHN CTeaTore-
MaTUT 1 IyKpOBUii iabeT TuIty 2 Maju KOMOPOiTHICTh A1a0eTHYHOT XBO-
pobu HHPOK, 30KpeMa, 21 ocoba 3 miabeTHYHOIO0 XBOpOOOK HHUpOK Il
cranii, 20 oci6 3 miabetnaHOIO XBOpoOOorO Hupok [-II craxii, 19 ocib 3
JliabeTHYHOI0 XBOpoOoto HUpok IV craii.

Pe3ysabTaTH. AHami3 pe3yibTaTiB JOCHTIHKEHHS BMICTY NPOIYKTiB
MeTaboJIi3My CIONYyYHOI TKAaHWHHU IO3aKITITHHHOTO MAaTPUKCYy B KpOBI
XBOPHX Ha HEAJIKOTOJbHHUIl CTeaTrorenaTUT Ha TJi IyKPOBOTO Aiabery
Tuy 2 Ta niabeTndHoi XBOPOOM HUPOK BKA3ye Ha Te, IIO 3alalbHUN Ta
JICMETA0O0IIIYHUH TIPOIIEC CIPUSE CYTTEBOMY AUCOATaHCY KOMIIOHEHTIB
CHOJIyYHOT TKAaHWHH. 30KpeMa, BCTAHOBJEHO aKTHBAILiI0 aHAOONIYHMX
KOJIareHy 3a 3pOCTaHHAM Y KpOBi OLJIKOBO3B'SI3aHOTO OKCHIIPOIiHY B 2,0
pasu (p < 0,05), a TakoX 3HMKEHHS IHTEHCHBHOCTI NPOIECiB KaTaboui3-
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My KOJIareHy — 3a 3HMKEHHSIM BMICTY B KPOBi BUILHOTO OKCHIIPOJIIHY Y
1,4 pasu (p < 0, 05), mo BHHHKIIO, IMOBIPHO, BHACIIIOK TalbMyBaHHSI
KOJIATEHOJIITHYHOI aKTMBHOCTI TwiasmMu Kposi (B 1,4 pasu, p < 0,05).
To6To aKkTHBOBAHI MPOIECH CHHTE3Y KOJIAT€HY CYMPOBOJUKYIOTHCS Ta-
JBMYBaHHIM HOTO Jlerpafanii 3 HaKOMMYEHHSIM M03aKJIITHHHOTO MaTpH-
kcy. Hamu Takox BCTaHOBJIEHO CYTT€BE IIiJBHIICHHS BMICTY B KpOBI
rekcazaminiB y 1,5 pasu (p < 0,05) Ta npuckopena Jerpajalist ByriaeBo-
JTHO-O1JIKOBHX KOMIIOHEHTIB MaTpHUKCY (31 3pOCTaHHSIM BMICTy B KpOBI
(hyko3u, He MOB'A3aHOTO 3 OUTKOM, ¥ 2,6 pasa, (p < 0,05)).

BucnoBku. KombiHoBana Tepamist MeT(opMiHOM, pO3yBaCTaTHHOM Y
MOEAHAHH] 3 OINUKIONOM Yy 0ci0 3 KOMOPOITHAM HEaJIKOTOJIBHHUM CTea-
TOTENAaTUTOM, I[yKPOBHM Jia0eToM 2 TUIy Ta NiaOeTHIHOIO XBOPOOOIO
HUPOK TIPOTATOM 3 MICSIIB TO3BOJMIA YCYHYTH CHHIPOM IIHTOJI3Y Te-
MATOINTIB, 3HAYHO 3HM3UTH BHPaXeHICTh (iOopo3y. CHOTyIHOTKAaHUHHI
KOMITOHEHTH IT03aKJIITHHHOTO MaTPUKCY B KPOBI NPH 3HIKEHHI BMICTY
MapKkepiB aHaboJi3My KoJlareHy, IMiZIBHIIEHHI BMICTY MapkepiB karado-
Ji3My KOJIareHy 3a paxyHOK IiIBHUIICHHS 3arajibHOi KOJAreHOIITHYHOT
AKTHBHOCTI TUIa3MH KPOBI, 3HIKCHHI BMICTY T€KCa3aMiHIB Ta BYIJIEBO/I-
HOTO O1JTKa MapKepH.

Ki1r04oBi c10Ba: HealKoOTONBHUI CTEaTOTENATHT, IIYKPOBUH Aiaber
UMy 2, niabeTudHa XBOopoOa HUPOK, CTEaTo3 MEHiHKH, (iOdpo3 MediHKH,
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Introduction/Beryn

The urgency of the problem of comorbid non-
alcoholic steatohepatitis (NASH), type 2 diabetes
mellitus (DM2) and diabetic kidney disease (DKD)
have a number of mechanisms of mutual burden,
the elimination of which will contribute to the
achievement of clinical remission of diseases,
compensation of the function of the liver and
kidneys. The leading links in the pathogenesis of
NASH are hepatocyte steatosis and mesenchymal
inflammation, each of which can induce liver tissue
fibrosis and NASH progression to liver cirrhosis [1,
2, 3, 4]. Liver tissue fibrosis is based on the
activation of perisinusoidal stellate Ito cells, which
under the influence of numerous proinflammatory
factors, hypoxia and oxidative stress are
transformed into myofibroblast-like cells, activated
and able to synthesize large amounts of collagen,
periin perivenular (centrilobular) and then penetrate

deep into the lobe, forming septal liver fibrosis [5,
4,6,7,8,9].

One of the probable pathogenetic mechanisms
of diabetes and DKD progression is also pancreatic
fibrosis in the islets of Langerhans and renal
parenchyma as a consequence of microangiopathies
and endothelial dysfunction [6, 10].

These processes are opposed by various anti-
inflammatory factors of natural origin — a number
of anti-inflammatory cytokines, natural
antioxidants, release of glucocorticoid hormones
(GCH), reperfusion after ischemia, etc., but all
these measures have a compensatory effect, require
careful monitoring of anti-inflammatory processes.
[11, 3, 12, 13, 14]. At the same time, the list of
drugs that have a proven antifibrotic effect is quite
limited [11]. The wuse of GCH drugs in
dysmetabolic and inflammatory liver disease —
NASH is not justified and even contraindicated,
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because GCH transfer all types of metabolism to
carbohydrate rails, stimulate hyperglycemia and
hyperlipidemia, increase hepatocyte steatosis [11].
In hepatitis of viral origin (B, C, B + D) the
effectiveness of interferon-o 2a and 2b with the
implementation of a powerful anti-inflammatory
and antifibrotic action was proved [15, 16, 2, 17].
However, in NASH, this therapy is not used due to
inefficiency, clinical manifestation of a number of
significant side effects of a-interferons. There are
reports of the use of a drug with hepatoprotective,
anti-inflammatory action — heparizin, which
contains glyceric acid, and has a mild antifibrotic
effect in NASH [11, 12].

In the available literature there are a number of
reports on the use of the drug Bicyclol for anti-
inflammatory, antifibrotic purposes in liver diseases
of various origins, primarily viral hepatitis and liver
cirrhosis [2, 8-11, 13-29]. Bicyclol is a high-tech,
original, synthetic drug [11, 16]. Based on the
results of multicenter, randomized, blind, placebo-
controlled studies conducted in accordance with the
principles of evidence-based medicine, Bicyclol is
able to eliminate the cytolytic syndrome — to reduce
the increased activity of aminotransferases in viral
hepatitis B, C, fatty liver disease and alcoholic liver
disease — when the liver is affected by chloroform,
D-galactosamine and acetaminophen, to restore the
violation of the structure of liver tissue in different
severity [2, 8-11, 13-17]. Bicyclol inhibits the
production of active neutrophils, Kupffer cells and
macrophages of tumor necrosis factor-a (TNFa), as
well as removes from the cells and neutralizes free
radicals of oxygen and nitrogen [11, 16]. Bicyclol
suppresses oxidative stress, restores the structure of
the nucleus and DNA, the functional state of
hepatocyte mitochondria, prevents apoptosis and
necrosis of hepatocytes, helps to restore the
functional state of hepatocytes, inhibits the process
of fibrosis of liver tissue [2, 8-11, 13-17]. Studies
have also been performed to prove the effectiveness
of Bicyclol in alcoholic and nonalcoholic fatty liver
disease on the background of obesity [1, 3, 4, 8],
toxic and drug-induced hepatitis [11, 14], for liver
rehabilitation after chemotherapy and
chemoprophylaxis of GCH posttransplant reactions
in kidney transplantation [10], cancer [17]. At the
same time, there are no detailed data on the use of
Bicyclol in NASH with stage 1-3 fibrosis on the
background of DM2 with DKD in the literature, or
there are reports of studies conducted in the
experiment. These circumstances led to research in
this direction.

The purpose of the study was to determine the
probable effect of a complex of metformin,
rosuvastatin and bicyclol on markers of hepatocyte
cytolysis in  patients  with  nonalcoholic
steatohepatitis and diabetes mellitus type 2 with
DKD, the degree of hepatocyte steatosis and stage
of liver fibrosis, as well as the content of
extracellular protein and carbohydrate components
in the blood tissues that are markers of the intensity
of liver fibrosis and the progression of NASH.

Material and methods. Study include 60
patients with NASH, type 2 diabetes and stage I-1V
DKD, among which 48 patients (80.0%) were
diagnosed with mild NASH, and 12 (20.0%) —
NASH of moderate activity. A comorbid disease,
i.e. type 2 diabetes mellitus of moderate severity,
was registered in 100% of patients with NASH:
among them, 15 people (25.0%) had compensated
diabetes, 45 (75.0%) people had subcompensated
stage. All patients with NASH and diabetes mellitus
had comorbid DKD, in particular, 21 cases of DKD
stage I-11 (35.0%), 20 people with DKD stage IlI
(33.3%), 19 people with DKD stage IV (31.7%)). In
15 (25.0%) examined have secondary arterial
hypertension (AH) of renal genesis of the I-II
degree was established, in 11 persons (18.3%)
essential AH of the I-Il stage, 1-1lI degree was
established. Patients were excluded from the study
if they had chronic pathology in the active phase or
in the stage of decompensation (heart, blood
vessels, kidneys, digestive system, blood and
hematopoiesis, neurological, psychiatric, cancer,
endocrine, rheumatic diseases, fatty liver disease of
alcoholic etiology), acute diseases, pregnancy,
lactation.

Depending on the prescribed treatment on a
random basis, the examined patients were divided
into 2 groups: group 1 (n = 28 patients) received a
low-calorie diet, essential phospholipids (EPL) 300
mg 2 capsules 3 times a day) 90 days for the
treatment  of  active  NASH, metformin
hydrochloride for type 2 diabetes and
hyperlipidemia prescribed 1000 mg per day,
rosuvastatin (5 mg once daily) for 90 days. Group 2
(n = 32 patients) consisted of patients who, in
addition to similar dietary recommendations,
hypoglycemic and hypolipidemic therapy instead of
EFL received additional drug Bicyclol (Beijing
Union Pharmaceutical Factory, China) 25 mg 3
times a day for 90 days. The mean age of patients
was (53.8 £ 3.52) years. The comparison group for
the presentation of reference values of homeostasis
was 30 healthy people of the appropriate age.
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NASH was diagnosed in accordance with the
recommendations of the unified clinical protocol
approved by the order of the Ministry of Health of
Ukraine Ne 826 06.11.2014, in the presence of
criteria for exclusion of chronic diffuse liver
disease of viral, hereditary, autoimmune or drug
genesis as a cause of cytolytic, mesenchymal,
inflammatory FibroMax Test, which included
"SteatoTest", "ASH" and "NASH-Test"
(BioPredictive, France) — to determine the degree of
liver steatosis and its nature (alcoholic or non-
alcoholic), "FibroTest" — to determine the stage of
liver fibrosis, and also on the basis of the results of
ultrasonography (USG) on the US scanner Ultima
PA ("Radmir", Kharkiv, Ukraine).

Diagnosis of type 2 diabetes was carried out in
accordance with the unified clinical protocol
approved by the Order of the Ministry of Health of
Ukraine Ne 1118 of 21.12.2012. Diagnosis and
treatment of DKD was carried out according to the
recommendations of clinical guidelines GA
"Institute of Nephrology NAMS of Ukraine”
(2012). Calculation of the glomerular filtration rate
(GFR) was performed using a GFR calculator of the
Institute of Nephrology of the National Academy of
Medical Sciences of Ukraine, KDIGO (2012,2020)
recommends using CKD EPI  equation.
Determination of the stages of DKD was carried out
according to the classification of C.E. Mogensen
(1983).

The condition of the connective tissue
components (CT) of extracellular matrix (ECM)
was determined by the content of free oxyproline
(FOP) — by the method of S.S. Tetyanets, protein-
bound oxyproline (PBOP) — by the method of
M.A. Osadchuk, hexosamines (HA) - by the
method of O.G. Arkhipova, non-protein fucose
(NPF) — by the method of P.M. Sharayeva et al.
Collagenolytic activity (CLA) of blood plasma was
studied by the intensity of azocol lysis.

The dynamics of treatment was assessed by
markers of damage and liver function tests, the
results of "SteatoTest" and "FibroTest", the state of
protein and carbohydrate-protein components of the
extracellular matrix of liver tissue by 30 and 90
days.

The research was carried out in compliance
with the basic provisions of the GSR (1996), the
Council of Europe Convention on Human Rights
and Biomedicine (04.04.1997), the Helsinki
Declaration of the World Medical Association on
the ethical principles of scientific medical research
with human participation (1964-2013), order of the

Ministry of Health of Ukraine Ne 690 dated
23.09.2009, Ne 616 dated 03.08.2012.

Before testing the statistical hypotheses, the
analysis of the normality of the distribution of
values in randomized samples was performed by
determining the coefficients of asymmetry and
excess using the Khan—Shapiro-Wilkie test. The
probability of the difference of the arithmetic mean
and its error between the study groups was
determined using the bilateral odd Student's t-test.
The difference was considered significant at a
significance level of p < 0.05. Student's t-test was
used only in the case of a normal distribution of
equality of the general variances of the compared
samples, which was verified using Fisher's F-test.
In other cases, a nonparametric Mann-Whitney
rank test was used to compare the results. The
probability of changes in the dynamics of treatment
in the case of normal distribution in the samples
was determined by Student's paired test, in other
cases — by non-parametric paired T-test of
Wilcoxon. For statistical analysis of the obtained
results we used software packages Statistica for
Windows version 8.0 (Stat Soft inc., USA),
Microsoft Excel 2007 (Microsoft, USA).

Results of the research. Analysis of the results
of the study of the content of metabolic products of
CT ECM (Table 1) in the blood of patients with
NASH on the background of diabetes and DKD
indicates that the inflammatory and dysmetabolic
process contributes to a significant imbalance of the
components of CT. In particular, the activation of
collagen anabolism processes was increased by a
2-fold increase in PBOP blood (p < 0.05), as well as
a decrease in the intensity of collagen catabolism
processes by a 1.4-fold decrease in blood FOP
content (p < 0.05), which probably occurred due to
inhibition of collagenolytic activity of blood plasma
(1.4 times, p < 0.05).

At the same time, we found that Bicyclol, even
with treatment for 30 days, affects the metabolism
of CT components and probably inhibits the
development of fibrosing reactions in patients with
NASH. Thus, after 30 days of treatment, a
significant decrease in the content of PBOP in 1.4
times (p < 0.05) was registered only in the 2nd
observation group, as well as an increase in the
intensity of collagenolysis FOP in 1.5 times (p <
0.05), as well as the rate of CLA — 1.7 times (p <
0.05) compared to the rate before treatment), in the
absence of probable changes in the control group (1
group). These processes were accompanied by a
significant  inhibition = of  degradation  of
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fucoglycoproteins (1.4 times, p < 0.05) in the
dynamics of treatment of patients in group 2 and a

blood (1.4 times, p < 0.05), while in the comparison
group, the parameters tended to decrease (p > 0.05).

significant decrease in the content of HA in the

Table 1 — Content of metabolic products of connective tissue components in the blood patients with
non-alcoholic steatohepatitis, type 2 diabetes mellitus and diabetic kidney disease in the dynamics of
treatment (M £ m)

Groups of examined patients
Indicators
Group 1 (n = 28) Group 2 (n = 32) Control group (n = 30)

PBOP, mkmol/L 79.64 £5.34 * 79.62 £537* 40.28 £ 3.73
é FOP, mkmol/L 9.03+0.17* 9.01+0.18* 12.93 +0.03
g Fucosa, units 95.33+8.45* 95.35+8.39* 37.34+£5.45
§ HA, mmol/L 8.41+0.57* 8.43+0.55* 5.51+0.06

CLA, mkmol/L per hour 0.63+0.03 * 0.64 +£0.04 * 0.87 £0.02
= PBOP, mkmol/L 70.35+4.54 * 57.63 +4.32 **/# 40.28 £3.73
@
% FOP, mkmol/L 10.25+0.57 * 13.34 +£ 0.17 */**/# 12.93+0.03
g Fucosa, units 89.75+6.13 * 68.12 +2.18 */**/# 37.34+5.45
% HA, mmol/L 7.38+£0.22* 5.91 +0.24 **/# 5.51+£0.06
&
‘E CLA, mkmol/L per hour 0.70+0.03 * 1.08 £0.02 */**/# 0.87 +0.02
= PBOP, mkmol/L 62.65+6.35* 43.21 +2.31 **/# 40.28 £3.73
&
% FOP, mkmol/L 11.08 + 0.59 */** 13.52 +£0.28 **/# 12.93+0.03
Z Fucosa, units 65.22 +5.38 */** 46.98 + 2.39 **/# 37.34 +£5.45
-OSE HA, mmol/L 7.46+£0.40%* 5.74 +£0.21 **/# 5.51 +£0.06
)
E CLA, mkmol/L per hour 0.74 +£0.07 * 0.98 = 0.05 **/# 0.87 £0.02

Note: * — the difference for examined patients versus control group (p < 0.05); ** — a significant difference in comparison
with the baseline indicator (p < 0.05); # — the difference in comparison with the indicator after treatment in patients of

group 1 (p < 0.05)

After 90 days of treatment with Bicyclol, the
indicators of the state of the components of CT
ECM liver in most parameters approached the
normative values (Table 1).

In particular, in patients of group 2, a decrease
in the content of PBOP in the blood by 1.8 times
(p < 0.05) compared with pre-treatment, as well as
a increase in the content of FOP after treatment by
1.5 times (p < 0.05), which indicates a decrease in
the intensity of collagen abolism and enhancement

of collagen catabolism in ECM liver tissue.
Significant changes in these indicators in the
dynamics of treatment in patients of group 1 were
not registered (p > 0.05). Initially reduced blood
CLA in patients with NASH after treatment
increased 1.5 times (p < 0.05) in patients of group
2, which indicates the probable activation of
external (humoral, enzymatic, cytokine, etc.)
mechanisms of regulation of CT metabolism under
the influence of Bicyclol. Changes in the control
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group after treatment relative to the content of
POBP and CLA weren’t significant (p > 0.05), at
the same time, the concentration in the blood of
FOP in patients of group 1 probably increased 1.2
times (p < 0.05), but the norm is not reached. We
also found a corrective effect of Bicyclol on the
metabolism of glycosaminoglycans: a decrease in
the content of HA in group 2 by 1.5 times (p <
0.05) with the actual normalization of the indicator.
In group 1, changes in HA content weren’t
significant (p > 0.05). In addition, we observed a

significant decrease after treatment of fucose levels
in the blood: 1.5 and 2.0 times, respectively, in
patients of groups 1 and 2 (py, < 0.05).

Analysis of cytolytic syndrome activity
indicates  that  before  treatment  alanine
aminotransferase (ALT) increased activity (3.6
times, p < 0.05) — after treatment decreased in
patients both groups: respectively 2.2 and 3, 7 times
(p < 0.05) with the presence of a intergroup
difference (p < 0.05) (Table 2).

Table 2 — Indicators of cytolysis activity of hepatocytes, steato-test and fibro-test in patients with non-
alcoholic steatohepatitis, type 2 diabetes mellitus with stage 1-1V diabetic kidney disease in the dynamics of

treatment (M £ m)

Groups of examined patients
Parameters
Group 1 (n =28) Group 2 (n =32) Control group (n = 30)

= ALT, mmol/L per hour 152+0.17 * 151+0.15* 0.42 +0.03

é E Steato test 0.75+0.02 * 0.76 £0.02 * 0.19+0.02
® E Fibro test 0.56+0.01 * 0.55+0.01* 0.17+0.01
2 ALT, mmol/L per hour 0.69 + 0.05 */** 0.41 +0.04 **/# 0.42 £0.03
g Steato test 0.61 +0.02 */** 0.42 +0.01 */**/# 0.19+0.02
= Fibro test 0.50 + 0.01 */** 0.33 £ 0.01 */**/# 0.17+0.01

Note: * — the difference for examined patients versus control group (p < 0.05);
** _ the difference in comparison with the baseline indicator (p < 0.05);
# — the difference in comparison with the indicator after treatment in patients of group 1 (p < 0.05)

At the same time, the increased hepatocyte
steatosis before treatment, which exceeded the
reference values by 4.0 times (p < 0.05) — under the
influence of treatment also significantly decreased in
patients of 1 and 2 observation groups — 1.2 and 1.8
times, respectively (p < 0.05) with the presence of a
significant intergroup difference (p < 0.05) (Table 2).
Thus, significantly FibroTest increased before
treatment (3.2 times, p < 0.05) in patients with
NASH with comorbid diabetes and DKD in the
dynamics of treatment in patients of group 1
decreased by 10.7% (p < 0.05), and in patients of
group 2 — by 40.0% (p < 0.05) with the presence of a
significant intergroup difference (p < 0.05). The data
obtained indicate a favorable anti-inflammatory
effect of Bicyclol, which is aimed at inhibiting and
preventing liver fibrosis.

Discussion. The problem of comorbid NASH,
DM2 and DKD is the rapid progression of all
comorbid diseases, decompensation of carbohydrate

metabolism, development of hepatocellular and renal
failure.

To determine the effect of bicyclol on the state of
the connective tissue components of the extracellular
matrix of the liver in the complex therapy of
nonalcoholic steatohepatitis with liver fibrosis in
patients with type 2 diabetes mellitus with diabetic
nephropathy, the investigation was conducted in the
treatment of 60 patients with nonalcoholic
steatohepatitis with comorbid DM2 of moderate
severity and stage I-1vV DKD. Addition of Bicyclol
to the complex therapy of NASH and DM2 with
DKD for 3 months helped to eliminate the syndrome
of cytolysis of hepatocytes, a significant reduction in
steato-test and fibrotest, a reduction in the intensity
of hepatic tissue fibrosis due to optimization of blood
(protein-bound oxyproline), increasing the blood
content of markers of collagen catabolism in the
blood (free oxyproline) due to increased total
collagenolytic activity of blood plasma, reducing the
content of hexosamines and carbohydrate-protein
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markers of fucoglycoprotein degradation in the
blood. We investigated that the activated processes
of collagen synthesis are accompanied by inhibition
of its degradation with accumulation in ECM. We
also found a significant increase in the content of HA
in the blood by 1.5 times (p < 0.05) and accelerated
degradation of carbohydrate-protein components of
the matrix (with an increase in the content of fucose,
not bound to protein, 2.6 times, (p < 0.05)).

The results of the study of the content of
connective tissue metabolic products in patients with
NASH, DM2 with stage I-1V DKD in the dynamics

Conclusions/BucHoBKH

Combination therapy  with metformin,
rosuvastatin, Bicyclol in individuals with comorbid
nonalcoholic steatohepatitis, type 2 diabetes mellitus
and diabetic kidney disease for 3 months helped to
eliminate the syndrome of cytolysis of hepatocytes, a
significant reduction in fiatoma spectrum of

of treatment showed that traditional treatment with
essential phospholipids and Bicyclol actively affect
and during 90 days of treatment the main
components of the pathological process in the liver in
NASH - cytolysis and fatty degeneration of
hepatocytes, but Bicyclol in the complex
hypoglycemic and hypolipidemic therapy has a more
intense effect. It should also be noted that the effect
of traditional therapy and liver fibrosis activity,
according to previous studies, was significantly
lower than the proposed therapy with Bicyclol.

connective tissue components of the extracellular
matrix in the blood with a decrease in the content of
markers of collagen anabolism, increase in the
content of markers of collagen catabolism due to
increased total collagenolytic activity of blood
plasma, decrease in the content of hexosamines and
carbohydrate protein markers.

Prospects for future research/ITepcneKTHBA MOAAIBIIMX AOCTiIZKEHD

The prospect of our further research in this direction is an establishment of other pleiotropic effects of
Bicyclol under the conditions of complex treatment of various comorbid pathologies against the background of

non-alcoholic steatohepatitis.
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