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Abnormal uterine bleeding is one of the most common disorders of the pubertal period, affecting not only the
reproductive function, but also the body as a whole. The study of the generation of reactive oxygen species in eryth-
rocytes in adolescents with AUBA contributes to the understanding of the pathophysiological processes of its oc-
currence. Aim of the study: to determine the level of ROS generation in peripheral blood erythrocytes and eryptosis
processes in patients with AUBA and anemia of varying degrees of severity. The study involved examination of 31
patients aged 10-17 years with AUB, which made up the main group (MG). Depending on the severity of anemia,
the girls of MG were divided into subgroups: | — girls with AUBA and mild anemia, Il — girls with AUBA and moderate
anemia, Il — girls with AUBA and severe anemia. Control group (CG) included 12 practically healthy girls. The level
of ROS generation in peripheral blood erythrocytes was determined using flow cytometry. The mean fluorescence
intensity of dichlorofluorescein in the population of viable peripheral blood erythrocytes was determined. In order to
determine the binding of annexin V to phosphatidylserine to study the intensity of eryptosis processes, the following
were analyzed: the percentage of annexin V — positive erythrocytes and the value of the mean fluorescence intensity
of annexin V -FITC in all erythrocytes. In groups Il and Ill, the level of generation of ROS in erythrocytes exceeded
by 159.4%, 185.3% and by 78.8%, 96.6%, respectively, the level of this indicator in the CG and in Group I. The mean
fluorescence intensity of annexin V-FITC in erythrocytes in patients of Group Il and Ill was increased by 296.5% and
380.5%, respectively, compared to CG. Increased generation of reactive oxygen species in erythrocytes of peripheral
blood is observed in patients with AUBA and with grades 2 and 3 anemia, which contributes to the development of

oxidative stress and leads to an increase in the intensity of the processes of eryptosis of circulating erythrocytes.
Key words: reactive oxygen species in erythrocytes, eryptosis, abnormal uterine bleeding during puberty, ane-

mia, oxidative stress.

Connection of the publication with planned
research works.

The study was carried out as part of the research
project “Optimization of clinical, diagnostic and
therapeutic approaches to the management of
gynecological patients taking into account age and the
presence of extragenital disorders” (state registration
number 0122U000257).

Introduction.

Abnormal uterine bleeding in adolescents (AUBA)
is bleeding that occurs during puberty in teenage girls
due to a violation of endometrial rejection [1]. AUBA
is one of the most common reasons for consulting
gynecologists, which is associated with significant
physiological and hormonal changes in the body during
puberty. Pathological conditions such as abnormal
uterine bleeding (AUB) not only disrupt reproductive
function, but also affect general homeostasis [2, 3].

The relevance of research on the generation of
reactive oxygen species (ROS) in erythrocytes in pubertal
girls with AUB is due to the importance of understanding
the pathophysiological processes taking place in this age
period. Pubertal period (PP) is known to be characterized
by significant hormonal changes that can lead to a
violation of menstrual function, in particular to AUB [4].

AUB pathogenesis in adolescents is closely related
to endocrine and metabolic changes that occur during
this period of development [4, 5]. Eryptosis, namely the
programmed death of erythrocytes, which is caused by
various stimuli, including increased production of ROS,
the development of oxidative stress (0OS), disruption of
ion homeostasis and others is believed to be one of the
possible pathogenic mechanisms triggering AUB [6].

ROS are known to be by-products of normal cell
metabolism, but their excessive accumulation can
lead to damage to cell structures and the initiation of
programmed cell death processes [7]. Erythrocytes are
usually resistant to the effects of ROS, but under the
conditions of impaired antioxidant protection, which can
be observed in AUB, they become vulnerable to OS [8].
In the case of uterine bleeding, this phenomenon takes
on special importance, since increased eryptosis can
significantly aggravate anemia and significantly disrupt
blood coagulation processes, which increases the risk of
a complicated course of AUB [9].

Therefore, the study of ROS generation in
erythrocytes (Er) in adolescents with AUB isimportant for
understanding the mechanisms of pathological changes
and may become the basis for the development of new
approaches to the treatment of AUB aimed at protecting
cells from damage. The study of the mechanisms of
eryptosis will allow a better understanding of AUB
pathogenesis in girls of pubertal age, as well as the
development of new approaches to the diagnosis and
treatment of these conditions. This will contribute to
improving the quality of life of adolescents, reducing
the risk of developing complications and ensuring more
effective and timely medical intervention.

The aim of the study.

To determine the level of ROS generation in
peripheral blood erythrocytes and eryptosis processes
in patients with AUBA and anemia of varying degrees of
severity.

Object and research methods.

The study was carried out in the gynecological de-
partment of the communal non-profit establishment
“City Maternity Hospital No. 1” of Kharkiv City Council
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Table 1 - Average fluorescence intensity of
dichlorofluorescein in peripheral blood erythrocytes
of girls of the main and control groups

Average fluorescence intensity
of dichlor fluorescein in erythrocytes
(Median [25%; 75% percentile])
595.5 [409.0; 886.5]
541.5 [434.0;629.0]

1545.0 [637.3;3429.0]°
p=0.014; p,=0.0017;

1065.0 [976.0;1234.0] o>
p=0.006; p,=0.001;
Notes: ? — significant (p<0.05) difference compared to the indicators of
CG girls; * - significant (p,<0.05) difference compared to the indicators
of girls of clinical group I; © —significant (p,<0.05) difference compared
to the indicators of girls of clinical group II; ¢ - significant (p,<0.05)

difference compared to the indicators of girls of clinical group Ill.

and the surgical department No. 4 with gynecological
beds of Kharkiv Regional Children’s Clinical Hospital No.
1, which are the clinical bases of the department of ob-
stetrics, gynecology, pediatric gynecology and medical
genetics of KhNMU, and at the department of biologi-
cal of Chemistry of the KhNMU during 2021-2024. The
study involved examination of 31 patients between the
ages of 10 and 17, who sought medical attention due
to AUB. These girls made up the main group (MG). The
control group (CG) consisted of 12 practically healthy
girls. This study was conducted in accordance with the
requirements of Good Clinical Practice (ICH E2(R6) GCP)
and the Declaration of Helsinki of the World Health
Organization. The criteria for inclusion in the study were
AUB, according to international criteria (FIGO, 2011) [10]
at the time of admission to medical institutions, volun-
tary informed consent of parents and patients (age >14
years) to participate in the study. Taking into account the
level of hemoglobin (Hb) in the clinical blood test (CBC),
the MG girls were further divided into three subgroups.
Clinical subgroup | —12 (38.7%) girls with Hb level in CBC
114.5%4.5 g/I, Il — 10 (32.3%) girls with Hb level in CBC
94.5+14.5 g/, 11— 9 (29.0%) girls with Hb level in CBC<80
g/l. In CG girls, the level of Hb in CBC was 12515 g/I. To
determine the degree of severity of anemia, we took
into account the level of Hb in the CBC and presentation
of patients (weakness, headache, dizziness, pale skin,

Table 2 — Characteristics of the intensity
of erythrocyte eryptosis processes (Me[IQR])
in girls of the control and main groups

Mean
fluorescence
intensity of
annexin V-FITC in
erythrocytes, r.u.

Clinical groups

CG (n=12)
Clinical group | (n=12)

Clinical group Il (n=10)

Clinical group Il (n=9)

Annexin V-positive

Clinical groups erythrocytes, %

CG (n=12) 1.2[0.725;1.675] | 926 [764;1134]
- _ 6.0[3.7;7.25]°  |2241[2009;2352]°
Clinical group I (n=12) 0=0.0002 0<0.0001
. _ 9.5 [7.55;11.10]*" |3672 [1985;4809]°
Clinical group Il (n=10) p=0.0001;p,=0.0011|  p<0.0001;

2be| 4450 [3273;5129
16.7 [12.75;24.10] > [ ab :

Clinical group Ill (n=9) |p=0.0001; p,=0.0006;

p,=0.004; p=0.000L;

p,=0.0007;
Notes: ? — significant (p<0.05) difference compared to indicators in CG
girls; ® — significant (p,<0.05) difference compared to the indicators of
Group | patients; © - significant (p,<0.05) difference compared to the
indicators of Group Il patients.

decreased performance at school) [11]. Thus, Group |
girls had mild anemia, Group Il girls had moderate ane-
mia, and Group Il girls had severe anemia.

The level of ROS generation in peripheral blood
erythrocytes was determined using flow cytometry. The
mean fluorescence intensity (MFI) of dichlorofluorescein
(DCF) in the population of viable peripheral blood eryth-
rocytes was determined. Blood samples were analyzed
on a BD FACS Canto Il flow cytometer (Becton Dickinson,
USA). In order to determine the binding of annexin V to
phosphatidylserine (PS) to study the intensity of erypto-
sis processes, we analyzed the following parameters: the
percentage of annexin V — positive erythrocytes and the
value of the average fluorescence intensity of annexin
V —FITC in all erythrocytes.

Statistical data processing was carried out using
GraphPad Prism 7.05 and 5.0 software. Shapiro-Wilk and
Kholmogorov-Smirnov tests were used to check the nor-
mality of the sample distribution. To compare two inde-
pendent groups, either the non-parametric Mann-Whit-
ney u test or the parametric Student’s t test was used. In
the first case, numerical values were presented as medi-
an (Me) and interquartile range (IQR).

Research results.

The increase in generation of ROS in erythrocytes
was evaluated by determining the MFI of DCF in eryth-
rocytes of the peripheral blood of MG and CG patients.
Assessment of findings showed that girls of the clinical
group | did not have an increase in the generation of ROS
in erythrocytes in comparison with the corresponding
indicators in CG girls (table 1).

Clinical group Il patients were found to have the
most significant level of ROS generation in erythrocytes,
which exceeded by 159.4% and 185.3%, respectively, the
level of this indicator in the CG and in clinical group |.

Clinical group lll patients were shown to have an
increased generation of ROS in erythrocytes, namely
by 78.8% and 96.6%, respectively, in comparison with
the determined indicators in the CG and in the girls of
clinical group I.

The increased generation of ROS in peripheral blood
erythrocytes in patients with AUB and grade 2 and 3
anemia revealed during the study can also affect the
processes of eryptosis, namely induce the death of
erythrocytes.

To assess the intensity of eryptosis processes, the
percentage of annexin V-positive erythrocytes and the
value of the average fluorescence intensity of annexin
V-FITCin all erythrocytes were determined. The obtained
results are shown in table 2 and figure.

During the study, statistically significant changes
were observed in the percentage of annexin V-positive
erythrocytes, namely the percentage of dead eryth-
rocytes in patients with anemia of varying degrees of
severity, compared to CG (fig.).

Assessment of findings (table 2) showed that the
percentage of dead erythrocytes increased to 6.0% of
all peripheral blood erythrocytes in patients with AUB
and grade 1 anemia (Group 1), which is 4.8% (5 times)
exceeded this percentage in CG girls, and the mean
fluorescence intensity of annexin V-FITC in erythrocytes
increased to 2241 units on average, which is 142.0%
more than this indicator in CG. We also observed a
statistically significant difference in the percentage
of annexin V+ Er compared to this indicator in CG: it
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exceeded this percentage by almost
8.3% and by 15.5% in patients with
AUBA with grades 2 and 3 anemia,
respectively (Groups Il and Il1).

Evaluatingthe mean fluorescence
intensity of Annexin V-FITC in eryth-
rocytes, it can also be noted that in
Group Il and Il patients, an increase
in this indicator was observed by
296.5% and 380.5%, respectively,
compared to CG. In patients with
AUBA and with grade 3 anemia,
a significant difference was also
detected between the determined
indicator in comparison with the
mean fluorescence intensity of
annexin V-FITC in erythrocytes
in Group | patients, namely by
98.57%. Thus, we observed the
most significant changes in the
indicators of the intensity of eryp-
tosis processes in Group |l patients,
namely with grade 3 anemia.

In patients with AUB and with grade 1 anemia, we
determined a minor development of eryptosis, which
is probably related to the fact that the increase in ROS
generation in erythrocytes was not detected and the
possible inclusion of compensatory mechanisms, as
well as activation of the antioxidant system for the
elimination of ROS.

Patients with AUB with grades 2 and 3 anemia were
found to have asignificant violation of redox-homeostasis
in circulating erythrocytes, which can lead to a change
in their shape, development of deformation, premature
aging, impaired transport function, elimination of cells
from the blood circulation, creating grounds for the
development of anemia and hypoxic conditions.

Discussion of research results.

The study of ROS generation in erythrocytes
becomes especially relevant in pubertal period, when
the body undergoes significant hormonal changes.
ROS, being important mediators of cellular processes,
in particular apoptosis and immune response, with
excessive accumulation can trigger OS, which affects the
function of erythrocytes [12]. An increased level of ROS
in erythrocytes is known to be able to induce eryptosis,
which, in turn, leads to deterioration of the rheological
properties of blood, disruption of microcirculation, and a
decrease in oxygen transport to tissues [13]. In pubertal
girls with AUB, oxidative stress may be one of the key
factors influencing the progression of the disease and its
complications, including anemia.

Eryptosis is considered to be an important
mechanism for regulating the life cycle of erythrocytes,
and its excessive activation can cause the development of
pathological conditions associated with microcirculation
disorders, decreased tissue oxygenation, and increased
blood viscosity [9].

Assessment of the study findings showed that
patients with AUB and anemia had an increase in the
percentage of dead erythrocytes in comparison with
CG. An increase in the fluorescence intensity of annexin
V-FITC in erythrocytes was also recorded, indicating an
increase in eryptosis processes. This can be explained
by a change in the physicochemical properties of the

Sample Name | Subset Name | Count
0 | 10313 fes FITC- A+ 371
= | 10315 fes FITC-A+ 750
I3 | 10311 fes FITC-A+ 4678

Annexin WV (FITC-A)

Figure — Representative histograms (determination of annexin V-positive erythrocytes, %)
of patients with abnormal bleeding in the pubertal period depending on the grade
of anemia (blue color — indicators in group |; green color — indicators in group II;

red — indicators in group Il patients).

phospholipid bilayer of cell membranes of erythrocytes
secondary to OS in AUB [13]. In patients with more
severe degrees of anemia, a more pronounced increase
in the number of annexin V+ erythrocytes was observed,
indicating a deepening of disorders in the cellular
mechanisms of blood circulation.

The study revealed a significant increase in the
fluorescence intensity of annexin V-FITC in erythrocytes
in patients with more severe grades of anemia (Groups
Il and 1ll) compared to CG. In girls with severe grades
of anemia, increased fluorescence in erythrocytes
indicated profound violations of membrane integrity and
metabolic balance, causing their premature death and
removal from the blood circulation. Especially noticeable
changes were observed in patients with grade 3 anemia,
where this indicator was significantly higher not only
compared to the control, but also to Group | patients,
who had a milder form of anemia.

Therefore, patients with moderate and severe
grades of anemia (Groups Il and Ill) were found to have a
significantincreasein theintensity of eryptosis, especially
in the group with grade 3 anemia. In patients with the
mildest form of anemia (Group 1), the development
of eryptosis was minimal, probably relating to the
activation of the antioxidant system. In more severe
grades of anemia, a violation of redox homeostasis was
observed, which led to the deformation of erythrocytes,
their premature aging and impaired transport function,
contributing to the development of anemia and hypoxia.

Conclusions.

Increased generation of reactive oxygen species in
erythrocytes of peripheral blood is observed in patients
with AUBA and with grades 2 and 3 anemia, which
contributes to the development of oxidative stress and
leads to an increase in the intensity of the processes of
eryptosis of circulating erythrocytes.

Prospects for further research.

AUBA is one of the most frequent disorders in
adolescent gynecological practice. The study of the main
pathogenic aspects of the development of this condition
will make it possible to predict it and determine the
therapeutic and preventive measures, which will
contribute to the improvement of the reproductive
potential of the nation.
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AHOManbHi Mamkosi Kpogomeyi—0o0Ha 3 HalinowupeHiwux namosoeili nybepmamHoz2o nepiody, Wo ensausaroms
He MminbKu Ha penpooyKkmueHy yHKUito, ane U Ha op2aHiam y yinomy. [JocniomeHHs eeHepauii akmueHUX ¢hopm
KUCH!0 8 epumpouyumax y 0ieuam 3 AMKIII cripuse po3ymiHHI0 namoghizionoziyHux npoyecie ix BUHUKHeHHSA. Mema
00Cni0HeHHA: 8USHAYUMU piseHb 2eHepayii ARK 8 epumpouumax nepugepuyHoi Kposi ma rnpouyecie epunmosy 8
nauieHmok 3 AMKIII { aHemiero pisHo20 cmyneHa maxckocmi. O6cmexceHo 31 nauieHmKy sikom 10—17 pokie 3 AMK,
wo cmaHosusu ocHogHy epyny (Or). 3anexcHo 8i0 cmyneHs maxckocmi aHemii disuam OF po3nodinuau Ha nidzpynu:
| — disuama 3 AMKTII i aHemieto neeko2o cmyneHrs, Il — disuama 3 AMKIII ma aHemieto cepedHboz20 cmyneHs, llI
— disyama 3 AMKIII i aHemieto markozo cmyneHs. KoHmponsHa 2pyna (K — 12 npakmu4Ho 300posux disyam.
PigeHb 2ceHepauii A®K 6 Ep nepugepuyHoi Kposi 8usHa4YaAU 3a O0NOMO20H0 MPOMOYHOI yumomempii. BcmaHosneHo
cepeoHo iHmeHcusHicmob hriroopecyeHuii duxsnopgaroopecyeiHy 8 nonyasauii xummezoamHux Ep nepugepuyHoi
Kposi. 3 Memoro 8U3HA4YeHHsA 38'A3y8AHHA AQHEKCUHY V 3 (pocchamuduncepuHom 015 00CAIOHEeHHSA iHmeHcusHocmi
rpouecie epunmosy npoaHasi308aHO 8i0COMOK QHEKCUH V-no3umueHux Ep ma 3HayeHHsA cepedHbol iHmeHcusHocmi
gpnyopecueHyii aHekcuH V-FITC 8 ycix Ep. Y Il ma Il nidepynax pieeHob 2eHepayii A®K e Ep nepesuujyeas yeli TOKa3HUK
y Kl ma | nidepyni Ha 159,4%, 185,3% ma Ha 78,8%, 96,6% sidnosioHo. CepedHs iHmMeHcusHicmeo hriyopecueHyil
aHeKcuH V-FITC e Ep y nayienmoxk Il ma Il nidepyn 6yna 36ineweHoro Ha 296,5% i 380,5% eidnosidHo nopieHAHO
3 KI. Y nayieHmok 3 AMKIIM ma 3 aHemieto Il i Il cmyneHa maxckocmi cnocmepieaemsca nioguweHa eeHepauis
aKMUBHUX (hOPM KUCHIO 8 epumpoyumax nepugepuyHoi Kposi, o Cripu4UHAE PO38UMOK OKCUOAMUBHO20 cmpecy

ma npu3zeodume 00 nid8uUUeHHA IHMEHCUBHOCMI MPOYECI8 epunmo3sy YUpKystoYux epumpoyumis.
Knro4voei cnoea: akmueHi opmu KUCHIO 8 epumpoyumax, epunmos, aHOMAsbHi Mamkosi Kposomeyi

nybepmamHoeo repiody, aHemis, okcudamusHuli cmpec.

3B8’A30K ny6niKauii 3 nnraHOBMMM HAayKOBO-A0CNIA-
HUMU poboTamu.

Pob0Ty BMKOHAHO B MeXKax HayKOBO-AOCAiAHOI po-
60TM «ONTMMI3aLia KNiHIKO-AiarHOCTUYHUX Ta NiKyBa/b-
HUX NiAXoAiB BeAEHHA FHEKONOriYHMX XBOPUX 3 ypaxy-
BaHHAM BiKy Ta HAABHOCTI €KCTPareHiTaAbHOi NaToNoriin
(Homep peprkaBHOI peecTpauii 0122U000257).

Bcryn.

AHOManbHi MaTKOBi KpoBOTeYi NybepTaTHOro nepio-
ay (AMKMMN) — ue KpoBoTeui, WO BMHWUKAIOTb Y nepiog,
CTaTeBOro [A03piBaHHA B AiBYAT-MIAAITKIB YHACAiAOK
NMopyLUeHHA BiaTOprHeHHA eHgomeTpia [1]. AMKMN y
OiBYAT € OAHIED 3 HAWMOWMPEHILMX NPUYUH 3BEPHEH-
HA 00 NiKapiB-riHEKoOriB, WO MOB’A3aHO 3i 3HAYHUMMU
disionoriyHMMM Ta ropMmoHabHMMU NepebygoBamu op-
raHiamy B Uel nepiog,. Taki NaTONOrYHI CTaHW, AK aHO-
MasibHi MaTKoBi KposoTeui (AMK), He anwe nopyLwyoTb
penpoayKTMBHY ¢YHKLitO, ane 1 BNAMBalOTb Ha 3ara/ib-
HUI romeocTas [2, 3].

AKTyanbHiCTb A0CNiAKEHD reHepaLii akTUBHUX Gopm
KucHio (A®K) B eputpoLmMTax y AiByaT nybepTaTHOro BiKy
3 AMK o0bymoB/ieHa BaXK/IMBICTIO PO3yMiHHA naTogdisio-
NIOTiYHUX NPOLECIB, AKi BiAOYBaOTbCA B LLbOMY BiKOBOMY
nepiogi. Ak Bigomo, nybeptaTtHMin nepiog (MMN) xapak-
TEPU3YETLCA 3HAYHUMWU FOPMOHANBHUMMU 3MiHAMU, AKI
MOXYTb MPU3BOAUTU L0 MNOPYLWEHHA MEHCTPYyanbHOI
dyHKU,i, 30Kkpema go AMK [4].

MaToreHe3 AMK y aisyat MMM TicHO NoB’A3aHWI 3 eH-
OOKPUMHHUMMK Ta MeTaboniyHMMK 3MiHaMu, WO BiadyBa-
I0TbCA B LN nepiog po3BuUTKy [4, 5]. O4HUM 3 MOXKK-
BMUX MNATOreHETUYHMX MEXaHi3MiB, 3a/ly4eHNX Y PO3BUTOK
AMK, moxe 6yTM epunTo3 — nporpamoBaHa 3arubesb
€PUTPOLMTIB, LLLO 3YMOBJIOETLCA PiZHOMAHITHUMUK CTU-
Mynamm, cepes, AKX NiaBueHHa npoaykuii AOK, pos-

BUTOK OKcuaaTmueHoro ctpecy (OC), nopyLweHHs iOHHOro
romeocrasy Ta iHuwi [6].

Ak Bigomo, AOK € no6iYHMMM NpoAyKTaMN HOpMasb-
Horo meTaboniamy KAiTUH, O4HAaK X HaAMipHe HaKkonu-
YEHHA MOXe NPU3BOAUTU [0 MOLIKOAMKEHHA KAITUHHUX
CTPYKTYp Ta 3anycKy NporpamoBaHux npouecis 3arnbeni
KNiTUH [7]. EpuTpounTh 3a3BMYal € PE3UCTEHTHUMU 40
Bnamey A®K, ogHak 3a yMOB MOPYLUEHOTO aHTUOKCU-
[AHTHOMO 3axMCTy, WO MOXe cnocTtepiratnca npy AMK,
BOHM cTatoTb ypasnusmmm o OC [8]. Y BMnagKy maTko-
BMX KPOBOTEM Lie ABMLLE HabyBaE 0CO6MBOrO 3HAUYEHHS,
OCKI/ZIbKM NMOCUNEHUI EPUMNTO3 MOXKE 3HAYHO 3arocTpto-
BaTM aHEMIto Ta CYTTEBO MOPYLUYBaTK NPOLECH 3ropTaH-
HA KPOBI, WO NiABULLYE PU3MK YCKAaZHEHOro nepebiry
AMK [9].

OTxKe, pocnigxKeHHa reHepauii AOK B eputpouymTax
(Ep) y aisuat MM 3 AMK € Ba)KAMBUM ANA PO3YMiHHA
MEXaHi3MiB MaTONIOTYHUX 3MiH | MOXe CTaTU OCHOBOIO
ON5 po3pobaeHHA HOBMX Niaxoais Ao NikyBaHHA AMK,
CNPAMOBAHUX Ha 3aXMCT KNITUH Bif, NowwKoaKeHHA. [lo-
CNiAXEHHA MexaHi3MiB epunTo3y [acTb 3MOry Kpale
3po3ymiTn natoreHes AMK y giByaT nybepTaTHOrO BiKY,
a TaKoX po3pobuTK HOBI NigxoamM A0 AiarHOCTUKM Ta Ni-
KYBaHHA LIMX CTaHIB. Lle cnpmnatMme NOKpaLLEHHIO AKOCTI
KUTTA NIANITKIB, 3HUXKEHHIO PU3MKY PO3BUTKY YCKNAA-
HeHb i 3abe3neyeHHto 6inbWw ePeKTUBHOIO Ta CBOEYAC-
HOTO MeANYHOro BTPYYAHHSA.

Merta gocnigKeHHs.

Bu3HaunTh piseHb reHepauii APK B eputpoumTax ne-
pudepunyHOi KPOoBi Ta NpoLEeCiB epunTo3y B NALLIEHTOK 3
AMKIIM Ta aHeMmi€ro Pi3HOro CTyMNeHs TAXKOCTI.

06’eKT i meTOAMU AOCNiAXKEHHSA.

PoboTy npoBoaunu B TriHEKoNOriYHOMY BiaAineHi
KHM «Micbknin nonorosuin 6yamHok Ne 1» XMP Ta xipyp-
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rivHomy BigaineHHi Ne 4 3 riHEKONOMYHUMM NiXKKaMK
XapkiBcbKoi 06/1acHOi AMTAYOI KNiHiYHOI nikapHi Ne 1,
O € KNiHIYHMMM Ba3zamu Kadeapw aKyLepcTBa, riHeKo-
Norii, AUTAYOI riHeKonorii Ta megn4Hoi reHeTuKn XHMY,
Ta Ha Kadegapi 6ionoriyHoi ximii XHMY npotarom 2021-
2024 pp. O6cTexkeHo 31 naujieHTKy Bikom 10-17 pokis,
AKi 3BePHYAMCA A0 MeAMUYHMX 3aKnagiB y 38’a3Ky 3 AMK.
Ui aisyata ctaHoBWMAM ocHOBHy rpyny (Of). Jo KoOH-
TponbHOT rpynu (KI) yBilwno 12 npakTUYHO 340POBUX
Aisyar. MMig yac npoBeAeHHA JAHOrO AOCAiAKeHHA 6yno
notpumaHo Bumor Good Clinical Practice (ICH E2(R6)
GCP) Ta lenbciHcbKoi Jeknapauii BceciTHbOT meanyHoi
opraHisauii. Kputepiamu BKAOYEHHA A0 AOCHIAMKEHHA
6ynn AMK 3rigHo 3 mixkHapogHMmMmK Kputepiamu (FIGO,
2011) [10] Ha moMeHT rocnitanisauii B MeAunyHi 3aKkna-
au, nobposinbHa iHdopmoBaHa 3roga 6aTbkis Ta naui-
€HTOK (BiKOm 214 poKiB) Ha NPOBeAEHHA AOC/IAKEHHS.
3 ypaxyBaHHAM piBHA remornobiHy (Hb) y KaiHiuHomy
aHanisi kposi (KAK) gisuat Ol 40AaTKOBO PO3MNOAiAUAN
Ha Tpu nigrpynu. | KnidivyHa niarpyna — 12 (38,7%) gisyat
3 pisHem Hb B KAK 114,5%4,5 r/n, Il — 10 (32,3%) aisyat
3 pisHem Hb B KAK 94,5+14,5 r/n, Ill = 9 (29,0%) misuat
3 piBHem Hb B KAK <80 r/n. Y aisuat Kl piseHb Hb B KAK
cTaHoBMB 12515 r/n. A BU3HAYEHHA CTYNEHSA TAMKKOCTI
aHemii 6panu go ysaru piseHb Hb B KAK Ta ckapru naui-
€HTOK (cnabkicTb, ronoBHUI 6inb, 3anamopoUeHHs, 6i-
AiCTb WKipK, 3HMXKEHHA ycniwHocTi B wkoni) [11]. Tak, y
AisyaT | nigrpynu mana micue aHemia Nerkoro CTyneHs,
y aisyat Il nigrpynun — aHemisa cepefHbOro CTyneHs, y ai-
syaT lll nigrpynu — aHemia TAXKKOro CTyneHs.

PiBeHb reHepauii AOK B Ep nepudepunyHoi Kposi BU-
3Ha4yanM 3a AOMOMOrOK MPOTOYHOI UMTOMEeTpii. byno
3’cOBaHO cepedHto iHTEHCMBHICTb  datoopecueHu;i
(Cl®) amxnopdntoopecueiny (DCF, OXP) y nonynauji
KUTTE3OATHMX Ep nepudepunyHoi Kposi. 3pa3kn Kposi
aHani3yBanu Ha npotoyHomy umtomeTpi «BD FACS Canto
II» (Becton Dickinson, CLLIA). 3 meToo BU3HAYeHHA 3B's-
3yBaHHA aHeKcuHy V 3 dochatuanncepuHom (PC) ans
DOCNiJKEHHA HTEHCMBHOCTI MpoueciB epunTosy MU
aHanisyBanKn TaKi NnapameTpu: BiACOTOK aHeKcuH V-no-
3MTMBHMX Ep Ta 3HayYeHHA cepefHbOi IHTEHCMBHOCTI
dnyopecueHuii aHekecuH V-FITC B ycix Ep.

CtaTnctuuHe 0b6pobneHHs AaHWUX NPOBOAMAM 3 BU-
KOpUCTaHHAM nporpam «GraphPad Prism» 7.05 Ta 5.0.
Bukopuctosysanu Kputepii LLanipo-Yinka ta Xonmoro-
poBa-CMUpHOBa A1 NepeBipKM HOPMAJIbHOCTI PO3MNo-
Ainy BnbipoK. AnA nopiBHAHHA ABOX HE3aNeXKHUX rpyn

Ta6bnuua 1 — CepeaHa iHTEHCUBHICTb ¢plOOPECL,EH-
uii anxnopdnoopecueiHy B eputpouutax nepude-
PUYHOI KPOBI AiBYaT OCHOBHOI Ta KOHTPO/IbHOI rpyn

CepefHs iHTEHCUBHICTb GAtOOpecLEeH-
Lii guxnopdntoopecueiHy B epuTpo-
uuTax (Median [25% ; 75% percentile])

KninivHi rpynun

BMKOpUCTOBYBaM abo HemapameTpUUuHUI U-KpuTepi
MaHHa-YiTHi, abo napameTpuyHuii t-kputepii CTologeH-
Ta. Y nepwomy BUMNaAKy YMCNOBI 3HA4YeHHs Byno npea-
CTaB/ieHoO y BUMAAI meaiaHn (Me) i iHTepKBapTUIbHOTO
po3maxy (IQR).

Pe3ynbratu pocnigyKeHHs.

36inblweHHs reHepauii AOK B Ep ouUiHIOBaNM WAAXOM
BM3Ha4yeHHA CI® OXD B Ep nepudepnyHoi KpoBi naLieH-
Tok Ol Ta KI. Mpwu aHanisi oTpumaHux pesynbraTis 4o-
cnigyKeHb 3’AcoBaHO, WO B AiBYaT | KNiHIYHOI nigrpynu
reHepauia AOK Ep He 36inblIyeTbCA NOPIBHAHO 3 Bigno-
BigHMMM NoKasHWKamMu y aisyat KI (tabn. 1).

Y naujieHToK Il KniHiYHOI Niarpynu cnoctepiraBca Hal-
6inbl 3HaYyW M piBeHb reHepauii APK B Ep, wo nepe-
BuLyBaB Ha 159,4% Ta 185,3% BianoBiAHO Ll Nnokas-
HUK y Kl Ta y | KniHiyHii nigrpyni.

Y nauientok Il KniHiYHOI migrpynu cnocrtepiranaca
nigsuweHa reHepauia A®K B Ep, a came Ha 78,8% Ta
96,6% BiANOBIAHO NOPIBHAHO 3 BU3HAYEHUMM NMOKA3HU-
kamu B Kl 1 y gisyaT | KniHiyHOT nigrpynu.

BuasneHa B xoA4i [OCNiAXKEHHA NigBULLEHA reHepa-
uis A®K B Ep nepndepnyHoi Kposi B nauieHToK 3 AMK i1
aHemieto Il Ta lll cTyneHA TakoXK MOXKe BN/ANMBATK Ha Npo-
LLecu epunTosy, a came iHAyKyBaTu 3armbens Ep.

[nA ouiHIOBaHHA IHTEHCMBHOCTI NpOLLECiB epunTo3y
Ep 6yn0 BM3HAYeHO BiACOTOK aHEKCUMH V-MO3UTUBHUX
epuUTPOLMTIB Ta 3HAYeHHA cepeaHboi IHTEHCMBHOCTI
dnyopecueHuii aHekcunH V-FITC B ycix Ep. OTpumani pe-
3y/IbTaTW HaBeAEeHO B TabA. 2 Ta HA PUCYHKY.

MposeneHe AOCNIAXKEHHA MOKA3Y€E HAABHICTb CTaTUC-
TWUYHO 3HAYYLLMX 3MiH Y BiACOTKY aHEKCUH V-NO3UTUBHUX
Ep, a came B KinbKocCTi mepTBMX Ep y NauieHTOK 3 aHemi-
€10 Pi3HOrO CTyNeHs TAXKOCTI nopiBHAHO 3 KT (puc.).

AHani3 oTpuMaHux pesynbraTis (Tabn. 2) aae amory
BMABWUTM 3POCTaHHA BiACOTKAa MepPTBUX EPUTPOLMTIB A0
6,0% ycix Ep nepudepunyHoi KpoBsi B nauieHToK 3 AMK i1
aHemieto | ctyneHsa (nigrpyna 1), wo Ha 4,8% (y 5 pasis)
BMLLe 3a Liei NokasHuK y aisyat KI; BogHouac cepeaHn
iHTeHcMBHICTb patoopecueHuii aHekcuH V-FITC B Ep 3po-
CTana B cepefHboMy Ao 2241 y.o., wo Ha 142,0% 6inb-
e, HiXK uer nokasHuKk y KI. Mu cnoctepiranv Takox
CTAaTUCTUYHO 3HauYyLly PIi3HUUKO BiACOTKA aHeKcuH V*
Ep nopiBHAHO 3 UMM nokasHuMkom y KI, 30kpema Moro
36iNbLIEHHA NPAKTUYHO Ha 8,3% Ta Ha 15,5% y navieH-

Tabnuua 2 — XapaKTepucTuKa iHTeHCUBHOCTI
npouecis epuntosy eputpouutis (Me[IQR])
Y AiBYaAT KOHTPOJ/IbHOI Ta OCHOBHOI Fpyn

CepeaHs iHTeH-
CUBHICTb dyopec-|
LeHLiT aHeKCUH
V-FITC B eputpo-
LuTax, y.o.

AHEeKCUH V-no3unTume-

KniHiyHi rpynu Hi epUTPOLMTH, %

Kr (n=12)

1.2 [0.725;1.675]

926 [764;1134]

KT (n=12) 595.5 [409.0; 886.5] | KniniuHa niarpyna 6.0 [3.7;7.25]°  |2241[2009;2352]°
| KniHiyHa rpyna (n=12) 541.5 [434.0;629.0] (n=12) p=0.0002 p<0.0001

- _ 1545.0 [637.3;3429.0] = * Il KniHiyHa nigrpyna 9.5[7.55;11.10]*® (3672 [1985;4809]°
Il knikiura rpyna (n=10) p=0.014; p,=0.0017; (n=10) p=0.0001;p,=0.0011 p<0.0001;

1065.0 [976.0;1234.0] @b
p=0.006; p,=0.001;
Mpumitkn: * — 3Hauywwa (p<0.05) BiAMIHHICTb NOPIBHAHO 3 MNOKAa3HM-
Kamu B aisyat KI; ® — 3Hauywa (p1<0.05) BiAMiHHICTb MOPIBHAHO 3 NO-
KasHMKamm B Aisyat | KniHiYHOI niarpynu; © — 3Hadywa (p,<0.05) Bia-
MiHHICTb NOPIBHAHO 3 NOKasHMKamu B aisyart Il KniHiyHoi niarpynu; ¢
— 3Hadywa (p,<0.05) BiAMIHHICTb NOPIBHAHO 3 NOKa3HMKaMu B Aisdat

11l KniHivHOT Nigrpynu.

Il KniiyHa rpyna (n=9)

Il KniniyHa nigrpyna
(n=9)

16.7 [12.75;24.10] #b<
p=0.0001; p,=0.0006;
p,=0.004;

4450 [3273;5129]
a.b

p=0.0001;

p,=0.0007;

Mpumitkn: * — 3Hauywa (p<0.05) BiAMIHHICTb NOPIBHAHO 3 MOKa3HM-
Kamu B Aaisuat 3 KI; ® — 3Hauywa (p1<0.05) BiZLMIHHICTb MOPIBHAHO 3
NoKasHMKamm B NauieHTok 3 | nigrpynu; © — 3Havywa (p,<0.05) BiamiH-
HICTb NOPIBHAHO 3 MOKAa3HMKaMM B NaLEHTOK 3 |l nigrpynu.
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AIK BiJOMO, epuNTO3 € BaXK/NBUM
MEXaHi3MOM perynauii  XUTTEBOro
LMKy epuUTpoLMTiB, @ MOro Haa-
MipHa aKTMBALA MOXKe ChpUYMHA-

TN PO3BUTOK NaTo/IoNiYHNX CTaHiB,

Sample Name | Subset Name | Count )
I | 10313.fes FITC-A+ a7 nos’A3aHux 3 NOPYyLEHHAM MIKPO-
I | 10315 fes FITC-A+ 750 | UMPKYANALUl, 3HUXKEHHAM OKCUreHa-
I | 10311 fes FITC- A+ 4678 Uil TKAHWH i NigBULLEHHAM B’A3KOCTI

Annexin WV (FITC-A)

PuUcyHOK — PenpeseHTaTUBHI ricTorpamm (BU3HaueHHA aHEKCUH V-NO3UTUBHUX ePUTPOLIUTIB,
%) NaLi€HTOK 3 aHOMa/IbHUMMK KPOBOTEYaMM NybepTaTHOro nepioay 3aneXHo Bif cTyneHs
TAXKKOCTi aHeMil (CMHii Konip — NoKasHuKM B | niarpyni; 3eneHuii Konip — NOKa3HUKKU
8 Il nigrpyni; yepBoHuii — nokasHukum B lll nigrpyni naujieHTok).

ToK 3 AMKIIM 3 aHemieto Il Ta lll ctyneHAa BignosigHo
(nigrpynum Il Ta lll) .

OuiHIolOUM cepefHio iHTEeHCUBHICTb dnyopecueHLii
aHeKcuH V-FITC B Ep MoXKeMo TaKoXK Big3HaunTh 36inb-
LWEeHHA LbOoro nokasHuka B nauieHToK Il Ta Il nigrpyn
nopisHAHO 3 KI Ha 296,5% Ta 380,5% BignosigHo. Y na-
LieHToK 3 AMKIIIM Ta 3 aHemieto Il cTyneHA pisHULA MiXK
UMM NOKa3HUKOM TexK Byna 3HayyLLLO NOPIBHAHO i3 ce-
peAHbOo iIHTEHCUBHICTIO dayopecueHLii aHeKcuH V-FITC
B Ep y nmauieHToK | miarpynu, a came Ha 98,57%. OTxe,
HaMbinbW 3HaYyLi 3MiHM B MOKA3HWKAX iHTEHCUBHOCTI
npouecis epunTto3y Ep mu cnoctepirann B nauieHToK Il
niarpynu, a came 3 aHemieto Il ctyneHAa TAXKKOCTI.

Y nauieHToK 3 AMK Ta 3 aHemielo | ctyneHA mun BU-
ABU/IM HE3HAYHUI PO3BUTOK epunTo3y, WO, BiporigHo,
NMoB’A3aHO 3 HEMOMK/IUBICTIO BUABUTM 36iNbLUEHHA reHe-
pauii APK B Ep Ta MMOBIpHMM 3amycKOM KOMMeHcaTop-
HUX MEXaHi3MiB, aKTUBALLIEFD aHTUOKCUAAHTHOI CUCTEMM
onAa enimiHayii AOK.

Y nauieHTok 3 AMK 3 1l Ta lll cTyneHA TAXKKOCTI aHemil
CNOCTEPIraeTbcA 3Ha4YHe MOpyLIeHHA pefoKC-romeocTa-
3y B LMpKyaoumx Ep, WwWo moxe npm3Bectn 40 3MiHU
iXHbOT dOpPMM, BUHMKHEHHA Aedopmau,ii, nepegyacHoro
CTapiHHA, NOPYLIEHHA TPAaHCNOPTHOI GYHKLIT, enimiHaLil
KNiTUH 3 KPOBOOGIry, CTBOPIOIOYM NiACTaBM A/1A PO3BUT-
KY aHeMii Ta riMOKCUYHUX CTaHiB.

O6roBopeHHsA pe3ynbTaTiB AOCAIAKEHHS.

JocnigrkeHHs reHepauii AOK B eputpoumTax Haby-
Ba€E 0co6MBOT akTyanbHocTi B MM, KoAK opraHiam npo-
XO4MTb Yepes 3HauyHi ropmoHanbHi nepebysosun. AGK
AK Ba*K/IMBI MepfiaTopu KAITUHHMX Npouecis, 30Kpema
anonTosy M iMyHHOI Bignosigi, Npn HagmipHOMY HaKo-
nNUYeHHi MoXyTb NpussoanTn Ao OC, AKMIA BNINBAE Ha
dyHKujito eputpoumTie [12]. Bigomo, wo nigsuweHni
piBeHb ADK B epuUTpoLMTax MOXKe iHAYKYBaTU epuUnTos,
LLLO B CBOIO Yepry Npu3BoguTb A0 MOripLIEeHHA Peonoriy-
HUX B/IACTMBOCTEM KPOBi, MOPYLUEHHSA MiKPOUMPKYNA-
Lii Ta 3HUXKEHHA TPAHCMOPTY KMCHIO A0 TKaHuH [13]. Y
Aaisyat nybeprtaTHoOro BiKy 3 AMK OKUCHMI cTpec moxe
6yTM OAHMM 3 K/OYOBWMX YMHHMKIB, WO BMNIMBAE Ha
nporpecyBaHHA 3aXBOPKOBAHHA Ta MOro yCKNAaAHEHHSA,
BK/IKOYAOUYM aHEMIIO.

Kposi [9].

AHanis oTpMMaHuX pes3ynbTaTiB
OOCNiAXeHb MOKa3aB 36iblUeHHsA
BiACOTKA MEpPTBUX epUTPOLUTIB Yy
nauieHTok 3 AMK Ta aHemiero no-
pisHAHO 3 KI. Kpim Toro, 6yno 3adik-
COBaHO MiABULLEHHA [IHTEHCUBHOC-
Ti ¢nyopecueHuii aHekcuH V-FITC
B epuTpouuMTax, WO CBiAYUTb MpO
3pOCTaHHA npouecis epuntosy. Lle
MOXe MOACHIBATUCA 3MiHOW i3un-
Ko-xiMmiuHmMx Bnactusocteit ¢docdo-
ninigHoro Giwapy KAITUHHKUX Memb-
paH epuTtpoumTie Ha T1i OC npu AMK [13]. Y nauieHTOK
3 TAXKYMMM CTYNEHAMM aHeMmii cnocTepiranoca binblu BU-
parkeHe 36iMblWeHHA KifIbKOCTi aHeKcMH V+-epuTpouu-
TiB, O BKa3ye Ha NOrMBAEHHA NOPYLUEeHb Y KAITUHHUX
MeXxaHi3max KpoBoobiry.

Y poboTi BUABNEHO 3Ha4YyHE 3POCTAHHS iHTEHCUB-
HoCTi ¢nyopecueHuii aHekcnH V-FITC B eputpoumTax y
NaLieEHTOK 3 BinblW TAXKKMMU dopmamm aHemii (Il Ta Il
niarpynu) nopisHaHo 3 KI. Y gisyat 3 TAKKMMKU dopma-
MM aHeMii nigBuULEeHHA GayopecueHLii B epuTpoLmUTax
BKa3y€e Ha rMMOOKi NopyLWeHHA LinicHOCTIi membpaH Ta
MeTaboniyHoi piBHOBArK, LLO CNPUYNHAE iX NnepeayacHy
3arnbenb Ta BUBEAEHHSA 3 KpoBoobiry. 0cob6anMBO NOMiT-
HUMKM 3MiHW ByAM B NauieHTOK 3 aHemiewo Il cTyneHs,
[e uel NoKasHWMK 3HAYHO NepeBuLLYBaB [aHi He auLe
KOHTPOJItO, asie M MaLieHTOK | nigrpynu, Wwo manun nerwy
dopmoto aHemil.

OTKe, Yy NAUIEHTOK 3 aHEeMi€l cepaHboro Ta TAX-
koro ctyneHns (Il Ta lll nigrpynu) BiasHayanoca cyTTese
NiABULLEHHA IHTEHCUBHOCTI epunTo3y, 0c06/1MBO B rpyni
3 aHemietwo Il ctyneHa. Y nauieHTOK 3 Halnerwoto ¢op-
Moto aHemii (I migrpyna) po3BMTOK epunTo3y 6yB MiHi-
Ma/JIbHUM, WO, iIMOBIPHO, MOB’A3aHO 3 aKTMBALLED aH-
TUOKCMAAHTHOT cuctemu. Mpu Baxunx dopmax aHemii
CnocTepirasioca NOpyWeHHA pPeaoKC-TOMeoCTasy, Lo
npussoguao o aedopmadii eputpoumTie, iX nepes-
YaCHOrO CTapiHHA Ta NOPYLUEHHS TPAHCNOPTHOT QYHKL,,
CNPUAKOYM PO3BUTKY aHeMIl Ta Finokcii.

BucHoBKM.

Y naujeHTok 3 AMKIMN 1 aHemieto Il Ta lll ctyneHa
TAXKOCTI CNOCTepIraeTbcA NigBULLEHA reHepaLuia aKTMB-
HUX GOPM KUCHIO B epuTpoLMTax nepmdepmnyHoi Kposi,
LLLO CNPUAE PO3BUTKY OKCMAATUBHOIO CTPeCy Ta NpusBo-
OVTb A0 NiABULLEHHA IHTEHCMBHOCTI NPOLLECIB epUNTO3y
LMPKYOUYNX €PUTPOLLUTIB.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

AMKTIM — ogHa 3 HaWyacTiWwWMx NaTonorin y nignit-
KOBIiM TiHEKONOTiYHiA NpaKTMLUi. BMBYEHHA OCHOBHMUX
naToreHeTUYHNX MOMEHTIB PO3BUTKY LLbOro CTaHy 4acTb
3MOry nNporHo3yBaTh MOro Ta BM3HAYaTMCA 3 JliKyBa/b-
HO-NPOdINAKTUYHUMM 3aX04aMM, LLO CNPUATUME NOKpa-
LLEHHIO PENPOAYKTUBHOIO NOTEHLiany Hau,ii.
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FEHEPALLIA AKTUBHUX ®OPM KUCHIO B EPUTPOLIUTAX TA MPOLLECU EPUNTO3Y Y AIBYAT NYBEPTATHOIO
nEPiOAY 3 AHOMAJ/IbHUMU MATKOBUMU KPOBOTEHAMMU

Buriscbka J1. A., HakoHeuHa O. A., Nnexosa O. O.

Pestome. AHOMasbHI MaTKOBI KpoBOTEYi Ny6epTaTHOro nepiody B AiBYAT € OAHIEID 3 HAWMOLWMPEHILIMX NPUYNH
3BEPHEHHS A0 NiKapiB-TIHEKOOTIB, L0 3yMOB/IEHO 3HaYHMMM i3i0N0rYHUMM Ta FTOPMOHAIbBHUMK NepebyaoBamm
opraHismy B Lel nepiod. MexaHi3m BUHUKHEHHS Ta po3BUTOK AMKII nos’A3aHunit 3 pisHOMaHITHUMK 3MiHaMM, fAKi
BMHUWKAOTb B OpraHiami B Leli yac. OAHIE 3 TAKMX MOXKAMBUX 3MIH MOKe ByTM epunTo3 — NporpamoBaHa 3armbenb
epUTPOLLUTIB, AKa BUHMKAE BHACNIAOK NiABULLEHOTO YTBOPEHHA aKTUBHUX GOPM KUCHIO i, AK HACNiA0K — BUHUKHEHHA
OKCMAATMBHOTO CTpecy.

MeTolo LubOoro AocniaKeHHA 6yno BU3HAUYEHHS piBHA reHepauii APK B eputpoumTtax nepudepmnyHoi Kposi Ta Npo-
LeciB epunTosy B nauieHToK 3 AMKIM 1 aHemi€to Pi3HOTO CTyNeHA TAXKKOCTI.

OcHoBHY rpyny ctaHoBuna 31 nauieHTKa Bikom 10—17 poKiB, AKi 3BepHyIUCA 40 MeAMUYHUX 3aKIagiB y 3B'A3Ky
3 AMK. 3anexHo Bif, CTyneHA TAXKKOCTI aHeMii, MaLiEHTOK OCHOBHOI rpynu A0A4aTKOBO PO3MOAIUAN Ha Nigrpynu:
| — piByaTa 3 AMKIIM Ta aHemieto nerkoro ctyneHs, Il — gisyata 3 AMKIIM i1 aHemielo cepeaHboro ctynens, Il — aj-
BYaTta 3 AMKIIM # aHemieto TAXKKOro ctyneHs. KoHTponbHy rpyny (KI) ctaHoBMAM 12 NpaKTUYHO 340pOBUX AiBYarT.
MpoBeaeHe AOCNIAKEHHA BUABUIO B NALLIEHTOK |l KNiHIYHOI rpyny HalbinbL 3HaYyLWKI piBeHb reHepalii APK B Ep,
Lo nepesuLLyBaB Lei nokasHuK y KI Ta | KaiHivHin niarpyni Ha 159,4% Ta 185,3% BianosigHo. Y nauieHToK Il Kni-
HIYHOI Nigrpynu cnoctepiranaca niasuieHa reHepauisa APK B Ep, a came Ha 78,8% Ta 96,6% BignoBigHO NOpiBHAHO
3 BU3HAYeHUMM NoKasHMKamm B KI 11 y gisyat | KniHivHoI nigrpynu. MigsuuweHa reHepauia APK B Ep nepudepuyHoi
KpoBi B nauieHToK 3 AMKIIIM 1 aHeMi€lo cepefHbOro Ta TAMKKOTO CTyNeHA MOXe BM/IMBATU Ha NPoLecu epunTosy,
a came iHAyKyBaTu 3arnbenb Ep. Y nauieHToK | niarpynu BiACOTOK MepTBUX epUTPOLUTIB 3pocTas g0 6,0%, wo B 5
pasiB nepesuLLyBano Lel BiacoToK y gisyat KI, a cepeaHs iHTEHCUBHICTb dptoopecLeHu,ii aHekcuH V-FITC B Ep 3po-
CTana B cepeaHbomy A0 2241 y.0., wo Ha 142,0% 6inblie 3a uert nokasHukK y KI. Y nauieHTok Il Ta Il niarpyn BigcoTok
MepPTBUX epUTPOLMTIB 3pocTaB A0 9,5% Ta 16,7% BianosigHO Ta nepeBuLLyBaB Lein NokasHuK y Kl e 7,9 Ta 13,9 pa3a,
a cepeHsA iIHTEHCUBHICTb patoopecLeHL;ii aHekcuH V-FITC B Ep 3pocTana B cepeaHbomy o 3672 y.o. Ta 4450 y.0., Wwo
Ha 296,5% i 380,5% 6inbLue 3a wel nokasHuK y KI. OTxe, y nauieHTokK Il Ta Il niarpyn BuABAeHO 3HAYHe NigBULLEH-
HA IHTEHCMBHOCTI epMNTO3y. 32 TaKMX aHEMIN cnocTepiranocsa NOpyLeHHsA PefoKC-roMeocTasy, Lo NpU3BOAMI0 A0
aedopmaliii epuTpoLMTiB, IX NepeayacHOro CTapiHHA Ta MOPYLUIEHHA TPAHCMOPTHOI GYHKLi, CIPUYMHAIOYM PO3BUTOK
aHemii i rinokcii.

Y naujieHTtok 3 AMKII 1 aHemielo cepeaHbOro Ta TAMKKOro CTyNeHs CrocTepiraeTbca nigBuLLeHa reHepaLia ak-
TUBHMX GOPM KUCHIO B epUTpOLMTax neprudepmnyHoi KpoBi, WO CIPUYMHAE PO3BUTOK OKCUAATUBHOIO CTPECy Ta Npu-
3BOAMTb A0 NiABULLEHHA IHTEHCMBHOCTI NPOLECIB EPUNTO3Y LIUPKYIOKOYMUX EPUTPOLMUTIB.

Kntovosi cnoBa: akTMBHI GOPMU KMCHIO B €pUTPOLMTAX, EPUNTO3, aHOMANbHI MATKOBI KpoBoTeui nybepTaTHOro
nepioay, aHemif, OKCMAATUBHUI CTpecC.

GENERATION OF REACTIVE OXYGEN SPECIES IN ERYTHROCYTES AND ERYPTOSE PROCESSES IN ADOLESCENTS
WITH ABNORMAL UTERINE BLEEDING

Vygivska L. A., Nakonechna O. A., Pliekhova O. O.

Abstract. Abnormal uterine bleeding in adolescents is one of the most common reasons for seeking medical
attention, which is associated with significant physiological and hormonal changes in the body during puberty. The
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mechanism of occurrence and development of AAUBA is associated with various changes that occur in the body
during this period. Eryptosis, which is the programmed death of erythrocytes, occuring as a result of increased
formation of reactive oxygen species and as a result of oxidative stress might be one of such possible changes.

The aim of this study was to determine the level of ROS generation in peripheral blood erythrocytes and eryptosis
processes in patients with AUBA and anemia of varying degrees of severity.

The main group consisted of 31 female patients aged 10-17 years, who sought medical attention due to AUB.
Depending on the grade of anemia, the patients of the main group were further divided into subgroups: | — girls
with AUBA and mild anemia, Il — girls with AUBA and moderate anemia, lll — girls with AUBA and severe anemia.
The control group (CG) included 12 practically healthy girls. The study showed that the most significant level of ROS
generation in erythrocytes was observed in patients of clinical group Il, which exceeded by 159.4% and 185.3%,
respectively, the level of this indicator in the CG and in clinical group I. Increased generation of ROS in erythrocytes
was observed in patients of clinical group Ill, namely by 78.8% and 96.6%, respectively, in comparison with the
determined indicators in the CG and in the girls of clinical group I. The increased generation of ROS in peripheral
blood erythrocytes in patients with AUBA and moderate and severe anemia can affect the processes of eryptosis,
namely induce the death of erythrocytes. In Group | patients, the percentage of dead erythrocytes increased to
6.0%, which was 5 times higher than this percentage in CG girls, and the mean fluorescence intensity of annexin
V-FITC in erythrocytes increased to 2241 r.u. on average, which is 142.0% more than this indicator in CG. In patients
of Groups Il and Ill, the percentage of dead erythrocytes increased to 9.5% and 16.7%, respectively, and exceeded
this indicator in CG by 7.9 and 13.9 times, and the mean fluorescence intensity of annexin V-FITC in erythrocytes
increased on average up to 3672 r.u. and 4.450 r.u., which is 296.5% and 380.5% more than this indicator in CG.
Therefore, a significant increase in the intensity of eryptosis was noted in patients of Groups Il and IIl. Such anemias,
triggered impairment of redox homeostasis, which led to the deformation of erythrocytes, their premature aging
and impaired transport function, contributing to the development of anemia and hypoxia.

Increased generation of reactive oxygen species in peripheral blood erythrocytes is observed in patients with
AUBA and with moderate and severe anemia, which contributes to the development of oxidative stress and leads to
an increase in the intensity of the processes of eryptosis of circulating erythrocytes.

Key words: reactive oxygen species in erythrocytes, eryptosis, abnormal uterine bleeding during puberty,
anemia, oxidative stress.
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Obesity affects 25% of adults in Ukraine, which is one of the highest rates on the European continent. Treating
gastrointestinal ulcer bleeding in obese patients is challenging due to 75% of them are taking at list one ulcerogenic
or blood-thinning medications, and 25% use three or more because comorbidities. The problem of treating and
predicting the outcomes of ulcerative bleeding in such patients is insufficiently studied. This study aimed to assess
treatment outcomes for acute ulcerative bleeding in sever obese patients, evaluate the effects of age and medication
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