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Ultraviolet (UV) radiation is not only a common natural pathogenic factor that is a significant factor in the etiol-
ogy of various skin diseases, but it can also be used in treating skin diseases. Thus, for the treatment of such common
dermatoses as vitiligo, psoriasis, atopic dermatitis, monochromatic UV radiation with the maximum power of the
light flux with a wavelength of 311 nm - narrow-band UV radiation (UV-B) is used.

The study aimed to investigate the morphological and functional changes occurring in the epidermis of rats ex-
posed to UV radiation. It also evaluated the dynamics of recovery, its speed and features, pathological changes of
the epidermis, and its thickness, as a sign of the persistence of pathological processes.

The experiment was based on the simulation of the therapy of skin diseases with narrow-band UV radiation. The
study's biological material was collected from 30 animals, 6 individuals per group: intact group (control group), on
the 31st (one day after the last session of UV irradiation), 45th, 61st and 121st days experiment. The morphological
picture was compared with the native structure of the skin of rats in the control group.

Peak morphofunctional changes were present on the 31st day of the experiment - after the end of UV irradiation.
In this period, together with the pathological picture, statistical differences in the thickness of the epidermis from
the control group were most clearly manifested (p=0.002). At the next stages of the experiment, the pathological
changes of the epidermis spread in the direction from the Malpighian layer to the entire height of the epidermis
(dystrophy of the cells of the basal layer, intensification of the spinous layer, disruption of the organization of the
granules of the granular layer, etc.) and further to the focus of morphological abnormalities mainly in the upper lay-
ers of the epidermis (phenomena of hyperkeratosis).

The morphometry of the average thickness of the epidermis showed a statistically significant deviation from
the norm in the direction of increase during the entire experiment period (121 days). Pathological signs were also
preserved. At the same time, epidermal thickness indicators tended to normalize over time. The predicted normaliza-
tion of the indicator of the average thickness of the epidermis was supposed to occur on the 231st day (according to
linear regression).

The epidermis shows a number of pathological signs after a course of UV radiation. The average thickness of
the epidermis is an indicator among others that can be objectively measured and shows a statistically significant
increase compared to the normal indicator by day 121 (p=0.009). According to the calculated forecast, it can normal-
ize only on the 231st day of potential observation. Thus, the average thickness measurement of the epidermis can be
used to evaluate morphofunctional changes in the epidermis.

Key words: ultraviolet radiation, epidermis, skin, keratinocytes, restoration, regeneration, readaptation, experi-
ment, pathological changes.
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The work was carried out within the framework of
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mors using fluorophore-conjugated antibodies to mol-
ecules of cancer-embryonic antigen”, state registration
number 0121U100472, National Development Program
“Development of a method for diagnosing and predict-
ing the course of tumors using molecules of cell adhe-
sion of cancer-embryonic antigen” and cyclooxygen-
ases”, state registration number 0123U100111 and the
planned scientific topic of the Department of Pathologi-
cal Anatomy of Sumy State University “Modern views on
the morphogenesis of general pathological processes”,
state registration number 0119U100887.

this wavelength has the greatest effect on melanogen-
esis, the formation of erythema (redness) of the skin,
and, at the same time, can have a damaging impact on
another chromophore of the skin — the DNA of kerati-
nocytes. Most of the UV radiation is absorbed by the
DNA of keratinocytes above the basal and spinous layers
[3]. Under the influence of UV radiation, paracrine fac-
tors are formed in keratinocytes, which serve as regula-
tory signals for melanogenesis, modification of the im-
mune response, dermal reaction, etc. [4, 5]. That is why
TL-01 medical emitters have a radiation spectrum with
a power peak of 311+2 nm [6]. Along with the indicated
pathological changes, UV causes a therapeutic effect —
it leads to a decrease in the intensity of inflammation,
the area of the rash in patients with psoriasis, it is used

Introduction.

Ultraviolet (UV) radiation is used to treat a number
of dermatological diseases, such as psoriasis, atopic der-
matitis, vitiligo, and others [1]. Among UV light waves,
the wavelength of 311 nm, or the so-called narrow-band
UV-B radiation (UVB), has the most significant biologi-
cal effect and, in particular, the greatest impact on the
pigmentary component of the skin [1, 2]. UV light of

to provoke the restoration of pigment in patients with
vitiligo [7, 8]. At the same time, UV radiation also leads
to adverse clinical effects — the ionizing nature of the
light wave causes photoaging, DNA damage of skin cells,
and unwanted hyperpigmentation [9, 10]. Under the in-
fluence of ultraviolet, there is a powerful production of
melanosomes, as well as other metabolic and synthetic
processes, which naturally cause UV radiation to cause
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the clinical condition of melanin hyperpigmentation of
the skin [10-12].

The aim of the study.

To evaluate the morphological changes in the skin
of rats, in particular the epidermis, after a course of UV
radiation; the dynamics, features and speed of skin re-
covery in different time intervals with the assessment of
pathological phenomena in the epidermis and the nu-
merical measurement of the thickness of the epidermis
as a marker of the presence of a pathological process
init.

Object and research methods.

During the experiment, monochromatic UV irradia-
tion with a peak intensity of light at a wavelength of 311
nm was used. The source of UV radiation was the medi-
cal device “Sapphire” with a PL-S 9W/01/2P Philips lamp
(Poland). The scapular area of the rats was freed from
fur using an electric trimmer and an additional shaving
nozzle, which made it possible to completely free the
surface of the experimental area of the animal’s skin
from protection by fur. The erythema dose was deter-
mined step by step. After that, the irradiation’s working
duration was 25% shorter (15-30 seconds, respectively)
than the erythema (suberythemic dose of UV irradia-
tion). The rat’s skin was irradiated every other day. The
total duration of UV irradiation was 15 procedures with-
in 30 days. Such tactics correspond to the clinical experi-
ence of using local UVB therapy.

Collection of biological material for the study was
performed from 30 animals, 6 individuals per group: in-
tact group (control group), on the 31st (one day after
the last session of UV irradiation), 45th, 61st and 121st
days experiment. The experimental model and all treat-
ment of animals was approved by the commission on
compliance with bioethics in conducting experimental
and clinical studies of the Educational and Scientific
Medical Institute of Sumy State University (protocol No.
11/5 dated 05/06/2021). All animal handling and exper-
imental procedures were performed following interna-
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tional, national, and institutional ethical guidelines for
the care and use of animals. Punch biopsies of the skin
of irradiated areas with a diameter of 5 mm were used
for morphological research, n=30. Skin samples were
fixed in a buffered formalin solution (10%) for 24 hours
and embedded in paraffin blocks.

Routine staining with hematoxylin-eosin was used
to morphologically assess skin condition. The samples
were examined using a microscope “Carl Zeiss Primo
Star” (Germany) equipped with a digital camera “Zeiss
AxioCam ERc 5s” (Germany) and image capture soft-
ware “ZEN 2 (blue edition)” (Germany).

Digital image processing was carried out using the
Imagel program, a freely distributed software of the US
National Institutes of Health. Using the software, the av-
erage thickness of the epidermis was measured on each
preparation, which was calculated as the ratio of the
software-measured total area of the epidermis to the
length of the basement membrane. In addition, other
non-numerical changes in skin layers were described.

Statistical processing of the obtained results was
done using the Mann-Whitney U-test calculation in the
Google Sheets environment. p<0.05 was considered a
statistically significant difference between the com-
pared data. The linear regression method in the Google
Sheets environment was used for predictive values.

Digital image processing was carried out using the
Imagel program, a freely distributed software of the US
National Institutes of Health. Using the software, the av-
erage thickness of the epidermis was measured on each
preparation, which was calculated as the ratio of the
software-measured total area of the epidermis to the
length of the basement membrane. In addition, other
non-numerical changes in skin layers were described.

Statistical processing of the obtained results was
done using the Mann-Whitney U-test calculation in the
Google Sheets environment. p<0.05 was considered a
statistically significant difference between the com-
pared data. The linear regression method in the Google
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Figure 1 — Cross-section of rat skin after a course of UV irradiation on the 31st (A), 45th (B), 61st (C), 121st (D) day of the experiment and the
control group (E). Hematoxylin-eosin staining. Magnification: x400.
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Sheets environment was used for predic-  ¢m
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Before evaluating the existing chang-

es in the skin of the experimental ani-
mals, appropriate measurements were 3;
made of the skin of the intact group. The 2
average thickness of the epidermis was *
32.63%5.39 um, the minimum thickness 31
was 19.245.86 um, and the maximum
thickness was 58.73+10.64 um.
Pathological changes in the dermis
and epidermis of various degrees and
combinations were determined dur-
ing histological examination of the ob-
tained rat skin preparations. Thus, the
most pronounced changes were visible
in the drugs selected on the 31st day of
the experiment. Various violations of the

45 : 61 121
Experiment day

[[IControl group [] Experiment

Figure 2 — Dynamics of epidermal thickness recovery in the experimental groups.

Table — P-value when calculating the Mann-Whitney U-test
for the average thickness of the epidermis in the experimental

groups in relation to the control

31/N

45/N 61/N 121/N

keratinization process were observed — |p=

0,002

0,015 0,002 0,009

enlarged keratinocytes appeared, the
structure and proportion of the epider-
mis layers changed. Lymphoid-like cells were observed
in the epidermis. Such signs indicate the persistence of
the inflammatory process in the epidermis (fig. 1A).

After two weeks (45th day), pathological phenom-
ena retained their brightness. The “wave” of pathologi-
cal changes spreads from the basal layer of the epider-
mis to its surface. Acceleration of cell division of the
basal layer the day before leads to the appearance of a
well-defined spinous layer — the next step in the evolu-
tion of keratinocytes. Basal keratinocytes, however, still
showed hyperchromia and nuclear deformation with a
tendency toward a cylindrical shape (fig. 1B).

On the 61st day of the experiment, basal keratino-
cytes with hyperchromic nuclei were less frequent. Dis-
organization of the granulose layer was observed. The
spinous layer expressiveness decreased, demonstrat-
ing the spread of pathological changes in keratinocytes
from this layer to the next stage of keratinization — the
granular layer, which preserves the disorganization of
granules and their increased number. In the corneal
layer there is lamellar peeling. (fig. 1C).

The preparations from the 121st day of the experi-
ment determine the return of the basal
layer to the shape and coloration inher-
ent in the control group. Also, the severi-
ty of the spinous layer decreased, and the
density and patterns of granule arrange-
ment in the granular layer of the epider-

m-

As the graph (fig. 2) shows, the average thickness of
the epidermis of the experimental rats did not return to
normal during the entire observation period.

The p-value when calculating the Mann-Whitney U-
test (table) shows statistically significant preservation
of differences between the experimental and control
groups, even on day 121 of the experiment.

At the same time, the control group has more
grouped, homogeneous measurement values, as seen
in the graph (fig. 3), while the experimental groups have
more significant measurement variability.

The linear regression method calculation between
the data “day of experiment” and “epidermal thickness”
showed that the epidermal thickness would return to
normal levels on the 231st day of the experiment.

The available results demonstrate the preserva-
tion of changes in the epidermis of rats after a 30-day
simulation of the course of phototherapy of derma-
toses. There is a tendency for the structure of the rat
epidermis to approach normal on day 121, as well as a
decrease in the average thickness of the epidermis. At
the same time, trace pathological signs persist and the
thickness of the epidermis does not reach the control
group. This indicates a rather long (at least 3 times, and

pa=———s

mis were restored. There is a thickening
of the corneal layer and exfoliation of its
particles with scales of different sizes, §

which is the final phase of the spread of

pathological changes from the basal layer -
of the epidermis to its surface (fig. 1D).

The numerical calculation of the aver- 30 -
age thickness of the epidermis showed
the following values: for the 31st day
of the experiment, the average thick- 20 -

ness was 54.89+10.58 um, for the 45th
day — 40.80+4.80 um, for the 61st day —
49.93411.16 um, and for the 121st day —
45.18+9.44 pm.

|
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Figure 3 — Distribution of measurements of the average epidermis thickness in the
experimental groups, respectively, on the day of the experiment (31, 45, 61, 121; white)

and the control group (N, grey).
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according to the forecast, 7 times longer) persistence of Conclusions.
skin changes after a course of UV irradiation. The consequences of the pathological effects of UV
During the experiment, we noted the “day 45 phe-  jrradiation in the epidermis of the rat skin are observed

nomenon”, where it thickened again after a significant  during 120 days of the experiment. Each stage of skin
decrease in epidermal thickness on day 61. We attribute recovery is accompanied by a decrease in the total num-
this phenomenon to the desquamation of the corneal o1 of pathological signs but not their complete disap-
layer, whose cells have been exposed to cumulative UV 055006 The computer-measured average thickness
exposure throughout the treatment. Clinically, this phe- of the epidermis of experimental animals shows a ten-

nomenon corresponds to lamellar exfoliation of the epi- dency to recovery but remains significantly (p=0.009)
dermis on days 10-14 after irradiation. Later, from day . . )
increased even on the 121st day of the experiment.

61, this process is smoother because keratinocytes that

exfoliated on this day during the keratinization stages Prospects for further research.

received only the final UV irradiation procedures or To investigate the effect on the skin that has received
were not directly exposed to the factor, which empha- @ course of UV irradiation of cofactors — chemical and
sises the importance of paracrine and autocrine regula-  laser factors used in clinical practice to correct unwant-
tion of keratinocytes. ed hyperpigmentation.
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OWHAMIKA BIAHOB/TIEHHA LUKIPU LLYPIB NICNA YIbTPA®IOJIETOBOIO
OMNPOMIHEHHA

CyMCbKUI aepKaBHUi yHiBepcuTeT, HaByanbHO-HayKoBUIA megUUHUIA iHCTUTYT (M. Cymu, YKpaiHa)
k.sikora@med.sumdu.edu.ua

Ynompaghionemosge (Y®) sunpomiHio8aHHA € He aAuwe MoWUpPEeHUM MPUPOOHIM NamMo2eHHUM (aKmMopom,
Wo 8uUCMyrae 3HAYHUM YUHHUKOM 8 emiosoaii pi3HUX WKIPHUX 30X80pPHOBAHSL, ane U moxce bymu 3acmocoeaHuli
8 mepanii WKipHUX 3ax80PHBAHbL. TAKUM YUHOM O/8 /IKYy8AHHA MAKUX MowupeHux 0epmamosis, K 8imusizo,
rcopias, amoniyHuli depmamum 8UKOPUCMOBYEMbCA MOHOXPOMAMUYHe Y® 8unpoMiHIOBAHHA i3 MAKCUMAsbHOK
CU/I00 €8IM/108020 NMOMOKY i3 O08MUHOK X8Usi 311 HM - 8y3bKO-cMy208e Y aurnpomiHio8aHHSA (YD-B).

Memoto docnidceHHsa byno docaidumu Mopo@dyHKUIOHAAbHI 3MIHU, W0 8UHUKAAU 8 enidepmici wypis, Ha
WKipy AaKkux 6yan0 3acmocosaHo Kypc YO onpomiHeHsb. TOKOX OyiH08anacA OUHAMIKa 8i0HO8/eHHS, (1020 WeuodKicmb
ma ocobausocmi, namosoaivyHi 3miHu enioepmicy ma (io2o0 MoBWUHA, AK 03HAKA nepcucmeHyil namoso2iyuHux
npouecis.

ExcriepumeHm 6a3yeascs Ha imimauyii mepanii WKipHUX 30X80p0BAHb 8Y3bKO-CMY208UM Y® 8UNPOMIHIOBAHHAM.
36ip bionoziyHo20 mamepiany 019 00CAiIOHMEHHA 8UKOHY8aAU 8i0 30 meapuH, o 6 0cobUH Ha epymy: iIHMAKMHa
epyna (epyna KoHmposto), Ha 31-0 (Yepe3 OeHb nicaa 0cMaHHb020 ceaHcy Y®d-onpomiHeHHs), 45-U, 61-uli ma 121-
uli 0eHb ekciepumeHmy. MopgonoziuHy KapmuHy MopieHO8AU i3 HOMUBHOK 6Y00800 WKipU WYpie KOHMPOALHOI
2pynu.

Mikogi mopgohyHKUioHANbHI 3MiHU 6yau HaseHi Ha 31-uli OeHb eKkcriepumeHmMy - MicAs 308epuleHHs Y@
onpomiHeHb. B yeli nepiod, pasom iz namoso2i4Ho KapmuHoro, Halibinbw ACKPABO NPOABAAAUCA | CMamMuUCMuyYHi
8iOMiIHHOCMI moswuHU enidepmicy 8i0 epynu KoHmponw (p=0,002). Ha HacmynHUx emanax eKkcriepumeHmy
namoso2ivyHi 3MiHU enidepmicy MOWUPOBAAUCA 8 HAMPAMKY 8i0 Masblli2ieB020 WaApPy HA 8CtO sUCOMY eridepmicy
(Oucmpodpia knimuH 6a3a76H020 WaApy, IHMeEHCUGIKaYia wWunysamoao wapy, nopyweHHs opaaHizauii epaHyn
3epHUCMOo20 wapy, mowo) i 0ani 0o okycy MopghonoaiuHux 8iOXuneHb NepesarcHo y 8epxHix wapax emnioepmicy
(Asuwa einepkepamosy).

Mopgomempisa cepedHbOi mosuwuHU enidepMicy MoKa3asaa npomsesom e8cbo2o repiody ekcrnepumeHmy (121
deHb) cmamucmu4Ho 0ocmogipHe 8iOXUAEHHA 8i0 MOKA3HUKI8 HOpMU 8 BiK 36inbueHHA. 36epieanucs i namosnoaivyHi
03HAKU. BoOHOYAC, MOKA3HUKU MOBWUHU enidepmicy demMoHcmpysanu meHOeHuito 00 Hopmanizayii i3 yacom.
Mpo2HO308aHA HOPMAnI3ayis MOKA3HUKA cepedHboi moswuHu enidepmicy mana 8i0bymucs Ha 231-OeHb (3a
niHiliHoto peepecieto).

Enidepmic nicas kypcy Y® onpomiHeHb 0eMoHCMpye pAaod NamosoziyHux o3HaK. CepedHa mosuwuHa enidepmicy -
MOKA3HUK cepel iHWUX, wo niodaemeocs 06’ekmusHomMy sumipy ma demoHcmpye 0o 121 0Hs (p=0,009) cmamucmuyHo
docmosipHe 36inbweHHA 8iOHOCHO MOKA3HUKA HOPMU i 30 8UPAXYBAHUM TPO2HO30M MOX(e HOPMAni3yeamuca auuie
Ha 231-uli 0eHb nomeHyiliHo2o criocmepexeHHs, TaKUM YUHOM 8UMIp cepedHboi MmoswuHU ernidepmicy mMoxce
BUKOPUCMOBYBAMUCH, AK 00UH 3 MAPKepie OYiHKU MOPOpYHKUIOHANbHUX 3MIH 8 ernidepmici.

Knrwuoei cnoea: ynempadgionemose 8uUrnpoMiHIOBAHHSA, enidepmic, WKipa, KepamuHouumu, 8i0HOB/EHHS,
pezeHepauis, peadanmaduis, ekcrnepumeHm, namoso2iyHi 3miHu.
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38’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0C/IA-
HUMK poboTamu.

PoboTa BMKOHaHa y pamkax HOP «Po3pobka meTo-
Ay iHTpaonepauiMHOoI AiarHOCTUKK 3M105KICHUX MyXAUH
3a gonomoroto  ¢aoopodop-KOH IOrOBAHUX  aHTUTIN
00 MOJEKY/N PaKoBO-eMbpioHaNbHOro aHTUreHy», Ne
neppeectpauii 0121U100472, HOP «Po3pobka me-
TOoAy AiarHOCTUKM Ta MPOrHO3yBaHHA nepebiry nyxauH
3 BUKOPUCTAHHAM MONEKYN KNITUHHOI aaresii pakoBo-
eMbpioHaNIbHOTO aHTUFeHy Ta LMK/IOOKcMreHas», Ne
neppeectpauii 0123U100111 ta nnaHoOBOi HAyKOBOi
Temu Kadeapw natonoriyHoi aHaTomii CymAY «CyyacHi
nornagm Ha mopdoreHes 3araibHONATONOFYHUX NpoLLe-
ciB», Ne gepxpeectpauii 0119U100887.

Bcryn.

YnbTpadionetose (Y®) BunpomiHioBaHHA BUKOpPUC-
TOBYETbCA ANA Tepanii Winoro pagy LAepMaToNoriyHuX
3aXBOPIOBaHb, TaKMX K MCOpia3, aTONiYHUIA AepMaTuT,
BiTWAIro Ta iHwwux [1]. Cepepn, cBiThoBUX XBUAb YO Hali-
6inbwmnii HGionoriuHWn epeKT Ta, 30Kpema, HanbinbLmi
BM/IMB Ha NMIrMEHTHY CKNaJoBY LWKipM MA€E AOBXKMHA
xBuni 311 HMm, abo TaK 3BaHe By3bkocmyrose Y®-B Bu-
npomiHoBaHHA (UVB) [1, 2]. YO cBiTn0O TaKoi AOBKUHU
XBUAI Ma€ HalbinbluMiA BNIMB Ha MenaHoreHes, ¢op-
MYBaHHA epuTemMu (MOYepPBOHIHHA) LWKipK Ta BogHOYAC
MOMKe MPOABAATU YLIKOAMKYIOUMI BAAUB HA iHWWKA Xpo-
modop wkipn — AHK kepatuHouuTi. binbwicte YO Bu-
NPOMIHIOBAHHA nornnHaeTbca AHK KepaTMHoOLUTIB Hag,
6asanbHUM Ta wunyBatumm wapamu [3]. Mig Bnavsom
Y® BMNPOMIHIOBAaHHA B KepPaTMHOLMUTAX YTBOPHOKOTLCA
NapakpuUHHI GaKkTopu, WO CAYryoTb PEeryiaTopHUMU
CUTHanaMu ANnA MenaHoreHesy, moaudikauii iMyHHOT
BiAMOBIAi, AepManbHOT peakuy,i, Towo [4, 5]. Came Tomy
MeanYHi BUNpomiHioBadi TL-01 matoTb CneKTp BUNpo-
MiHIOBAHHS i3 nikom noTy»KHocTi 31142 nm [6]. Pasom
i3 BKa3aHMMM NATONOTIYHUMM 3MiHaMK, YO cnpruUnHIOE
TePaneBTUYHUIN ePeKT — NPU3BOANUTDL A0 3HUNKEHHA iH-
TEHCUBHOCTI 3anmafieHHA, NAOLWi BUCUNY Y NALIEHTIB i3
Nncopiazom, BUKOPUCTOBYETLCA 1A NPOBOKaLii BigHOB-
JIEHHSA NirMeHTYy Y NavuieHTiB i3 BiTKAIro [7, 8]. B Toi xe
Yyac YO BMNpOMIiHIOBAHHA NPU3BOAUTL i A0 NOBIYHMX
KNiHIYHUX edeKTiB — iOHI3ylouMil XapaKTep CBiT/I0BOI
XBWJi BUKAUKAE GOTOCTAPIHHA, YWwKoaxKeHHs OHK Kni-
TUH LWKipK Ta HebarkaHy rinepnirmeHTauito [9, 10]. Nig,
BNAMBOM ynbTpadioneTy BiabyBaeTbcA MOTYKHE BUPO-
61eHHA MeNaHOCOM, a TaKOXK iHWi MeTabosiuHi Ta CUH-
TETUYHI NpouecH, WO NPUPOAHUM YMHOM pobute YO
BUMPOMIHIOBAHHA MPUYNHOIO KTIHIYHOTO CTaHy — mena-
HiHOBOT rinepnirmeHTauii Wkipu [10-12].

MerTta gocnigKeHHs.

OuiHMTKM MopdONOriYHI 3MiHM WKipK LWypiB, 30Kpe-
Mma enigepmicy, nicna Kypcy YO onpomiHeHb; ANHAMIKY,
0C06MBOCTI Ta LWBWUAKICTb BiAHOBNEHHSA LWKipX B Pi3HMX
YaCOBUX MPOMIXKKaXx i3 OLIHKOK NATONOrYHUX ABULY, B
enigepmici Ta YNCNOBMM BUMIPOM TOBLLMHM enigepmicy,
AK MapKepa HaABHOCTI MATONOTIYHOrO NPOLLECY B HbOMY.

O6’eKT i meTOaM AOCNiAXKEHHA.

Y Xxo4i eKcnepumeHTy BMKOPMUCTOBYBA/NOCA MOHO-
XpomaTuyHe YO onpomiHEeHHSA i3 MiKOBO iHTEHCUBHIC-
THO CBITNA NPU A0BXKMHI xBUAi 311 HMm. Jxxepenom YO Bu-
NPOMIiHIOBaHHA CAyryBaB MeauyHui npunag, «Candip»,
i3 namnoto PL-S 9W/01/2P Philips (Monbwa). /lonatkosa
OINAHKA WypiB 3BiNbHANACA Bi4 XyTpa 3a 4OMOMOroH0
€/1eKTPUYHOro TpMMepa Ta A0AATKOBOI HaCaAKM ANA ro-
NiHHA, WO AaBano 3MOry MOBHICTIO 3Bi/IbHUTM NOBeEpPX-

HIO eKCNepMMEHTaIbHOI AiNAHKK LWKipW TBAPUH Big 3a-
XWUCTY XyTpom. [oeTanHo BU3Ha4Yanaca eputemMHa Aos3a.
Micna uboro AK poboya BUKOPUCTOBYBaNacsa TPMBANICTb
onpomiHeHHs Ha 25% KopoTwa (BignosigHo Ha 15-30
CeKyHA), HiX epuTemHa (cybeputemHa gosa Y® onpo-
MiHeHHs). ONpOMiIHEHHS LKipW Lypa NpoBOAUAN Yepes
OeHb. 3aranbHa TpuBaicTb YO onpomiHeHHA cknana 15
npoueayp npotarom 30 gHis. MogibHa TakTMKa BiANOBI-
DA€ KNIHIYHOMY [,0CBiAy BUKOPUCTAHHA NoKanbHOoi UVB
Tepanii.

36ip 6ionoriyHOro matepiany Ana AOCNIOKEHHA BU-
KoHyBanu Big 30 TBapWUH, N0 6 0OCOBUH Ha rpyny: iHTaK-
THa rpyna (rpyna KoHTpont), Ha 31-i (Yepes aeHb nicaa
OCTaHHbOro ceaHcy Y®-onpomiHeHHs), 45-i1, 61-uit Ta
121-uih geHb ekcnepumeHTy. EKkcnepumeHTasbHa Mo-
Oenb Ta BCi NOBOAMKEHHA 3 TBapuMHamuM Byno cxBaneHo
KOMICIEIO 3 NMUTaHb AOTPUMAHHA BiOETMKM Npu npose-
OEHHI eKCrnepuMMeHTasIbHUX Ta KAIHIYHUX [OCNioXKEeHb
HaB4anbHO-HayKOBOro MeAUYHOro iHCTUTYTYy CyMCbKO-
ro AepxasHoro yHiBepcutety (npotokon Nel1l/5 sig,
06.05.2021 p.). Yci noBogKeHHA 3 TBApMHAMM Ta eKc-
nepMmeHTanbHi Npoueaypwu NPoBeAEeHO BiAMOBIAHO A0
MiKHapOAHUX, HaLiOHANbHUX Ta IHCTUTYLiIMHUX €TWY-
HUX BKA3iBOK LLOAO AOMNAAY Ta BUKOPUCTAHHA TBapUH.
Ona mopdonoriyHoro focnigXKeHHA BUKOPUCTOBYBaAM
naHyYy-6ionTaT WKipy¥ ONPOMIHEHUX AiNAHOK AiaMeTpom
5 mm, n=30. 3pa3Kku LWKipun dikcyBann B po3unHi 3abyde-
peHoro ¢opmaniny (10%) npoTarom 24 roguH i 3an1vBa-
v B napadiHoBi 610KuM.

Ona mopdonoriyHoi OUiHKM CTaHy LWKipyM BUKOpUC-
TOBYBA/10CA PYTUHHe 3abapBaeHHA reMaToOKCUAiH-e03u-
HOM. 3pa3Ku AOCAiIAKYBaAN 32 LOMOMOrOK MiKPOCKOoMa
«Carl Zeiss Primo Star» (HimeyymHa) B KOMNAeKTi 3 und-
poBoto Kamepoto «Zeiss AxioCam ERc 5s» (HimeuuunHa)
Ta NporpamHMm 3abesnevyeHHAM ANsA 3aXONJeHHA 30-
6paxkeHb «ZEN 2 (blue edition)» (HimeyumHa).

Lundposy o0bpobky 306paxkeHb NpoBoauaAn 3a A0-
nomorot nporpamm Imagel — BifIbHO MOLWKMPIOBAHOIO
nporpamHoro 3abesnevyeHHs HauioHanbHOro iHCTUTYTY
3popos’a CLUA. 3a gonomoroto nporpamHoro 3abesne-
YeHHA Ha KOXHOMY OKpemoMy npenapari BUMmiptoBana-
CA cepeHA TOBLLMHA enifepmicy, Lo po3paxoByBasiacs,
AK BiAHOLLIEHHA NPOrPaMHO BUMIPAHOI 3arasibHOi NJoLw;j
enigepmicy A0 NpOTAXKHOCTI 6a3anbHoOi MembpaHu.
OKpim TOro OnMCyBasnCA iHWI HEYUCNOBI 3MiHW LWapiB
WKipw.

CTaTUCTMYHY 0BPOBKY OTPUMaHUX pe3ynbTaTis Npo-
BOAMAN 332 AOMOMOro po3paxyHKy U-Kputepito MaH-
Ha-YiTHi B cepegosuu,i Google Sheets. CtaTucTuyHO
3HAYYLLO BIAMIHHICTIO MiX NMOPIBHIOBAaHUMMU AaHUMU
BBakanu p<0,05. [1na NpOrHO3HMX 3HAaYEHb BUKOPUCTO-
BYBABCA MeTOZ, NiHiliHOI perpecii B cepeposulli Google
Sheets.

Pe3ynbTati gocnigeHHs Ta ix 06roBopeHHs.

Mepepn, OLiHKOI HAABHMX 3MiH Y LLKIpi eKcnepumeH-
Ta/bHUX TBapuH Byno nNpoBeAeHO BiAMOBIAHI BMMipH
WKipKW iHTAKTHOI rpynu. ToBWMHa enigepmicy B HOPMi
CKnagana B cepegHbomy 32,6315,39 MKm, MiHiMmymu
TOBLUMHW CKNanm 19,2+5,86 MKM Ta MaKCMMYMM TOBLLK-
HW —58,73+10,64 mKkm.

Mpwn rictonorivHOMy AOCANIAKEHHI OTPUMAHUMX npe-
naparTis WKipK LWypis BM3HAYaANCA NATONOFIYHI 3MiHM
OepmMK Ta enigepmicy pisHOro CTyneHa Ta NOEAHAHHA.
TakK, HanbiNbLl BUpPaXKeHi 3MiHM ByM NOMITHI y npena-
paTax, BigibpaHmx Ha 31-uit aeHb ekcnepumeHTy. Cno-
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PucyHok 1 — MonepeyHuii 3pi3 WKipu wypis nicna kypcy Y® onpomiHeHHa Ha 31-uii (A), 45-uii (B), 61-uii (B), 121-ni4 (I') seHb ekcnepumeHTy
Ta rpynu KoHTposio (I'). 3a6apBneHHA reMaToKCUNIH-€03MHOM. 36inblueHHs: x400.

cTepiraamnca pi3Hi NOpPYyLUEHHA Npouecy KepaTuHisauii
— 3’aBnanuca 36inbleHi KepaTUHOUUTM, 3MiHIOBanaca
CTPYKTypa Ta nponopLia wapis enigepmicy. B enigepmi-
Ci cnoctepirannca KAiTUHK, WO HaragyBanun AiMmQoigHi.
TaKi O3HaKKM CBiAYaTb MPO MEPCUCTEHLLD 3amasbHOro
npouecy B enigepmici (puc. 1A).

Yepes 2 TUXKHI (45-Ta goba) natonoriyHi ABMLA Lie
36epirain CBOK ACKPaBiCTb. «XBWAA» MATONOTYHUX
3MiH MOLWMPIETbCA Big 6asanbHOro wapy enigepmicy
0,0 Moro noBepxHi. MpuUcKopeHHA noainy KNitnH 6asanb-
HOTO LWapy HanepegoaHi NPU3BOAUTb 4O MOABU YITKO
BMPAXKEHOrO LUMMYBATOrO LWapy — HACTYMHOrO KPOKY
€BOOL,iT KepaTMHOUUTIB. ba3anbHi KepaTUHOUMTU, TUM
He MeHL, e AeMOHCTPYBaau rinepxpomito Ta aedop-
MaLilo agep 3 TEHAEHLUIED A0 UMAiHAPUYHOI dopmu
(puc. 1B).

pm

G0 54189
55 4893

0 — L
15 408 .

32,63 32,63

Ha 61-uii aeHb ekcnepumeHTy 6asanbHi KepaTuHO-
LUTK i3 rinepxpomieto agep 3ycTpivanuca pigwe. Cno-
CTepiranaca gesopraHisauia 3epHUCTOro Lwapy. 3meH-
LIYBaNacA BMPA3HICTb OCTUCTOrO LIAPY, WO AEMOHCTPYE
NOLWMPEHHA MATONOTYHUX 3MiH KepaTUHOUMUTIB Bifg,
LbOro Wapy 4O HACTYNHOro 3a eTanamm KepaTuHisauii
— 3epHUCTOrO, AKNI 36epirae Ae30praHisaLito rpaHya Ta
36iblUEHY X Ki/IbKicTb. Y poroBomy LWapi HasBHe naac-
TMHYacTe nyweHHs. (puc. 1B).

Mpenapatr 3 121-ro AHA eKCNepUMEHTY BM3HA4YaloTb
nosepHeHHA 6a3anbHoro wapy Ao dopmu Ta 3abapene-
HOCTi, MPUTAaMaHHUM TPynNi KOHTPOO. TaKOXK 3MeHLy-
BaslacA BMPA3HICTb OCTMUCTOro Lapy, BigHOBAtOBasiacA
WiNbHICTb Ta MaTePHN PO3TallyBaHHA rPaHyN B 3ePHUC-
TOMy Wwapi enigepmicy. HaaBHe NOTOBLUEHHA POroBOro
Lwapy, 31ywyBaHHA MOr0 YaCTUHOK JIyCOMKaMW Pi3HOro
po3Mmipy, WO € 3aBepLlanbHOO $a3o NMOWMPEHHS Na-
TOMOTIYHUX 3MiH Big, 6asanbHOro wapy
enigepmicy Ao Moro nosepxHi. (puc. 1r).

Ynucnosuit  0bpaxyHOK cepeaHboi

3763 TOBLMHM enigepmicy nNoKasaB  Ha-

CTYMHi 3HayeHHA: gna 31-ro OHA ekc-
nepumeHTy cepeaHA TOBLUMHA CKNa-
na 54,89+10,58 mkm, gna 45-ro gHA
— 40,80+4,80 mKm, gna 6l-ro gHA —

Nn 45 61

AEHb eKCNEepUMeHTY

[] rpyna koxTponto [] EkcniepumeHT

PUCYHOK 2 — [iInHamiKa BiAHOB/NIEHHA TOBLUMHM eniaepmicy B eKCnepumeHTaNbHUX

rpynax.

Tabnuua — 3HaueHHA p Npu nigpaxyHKy U-kputepito MaHHa-YiTHi
ONA cepefHiX TOBLWMH eniAepmicy B eKCnepumMeHTaNAbHUX rpynax

no Bi,qHOI.I.IEHHIO AO KOHTPOIO

121 49,931£11,16 mKm, Ta gna 121-ro gHa —
45,1819,44 mKMm.

AK BUAHO 3 rpadiky (puc. 2), 3HaueH-
HA cepeAHbOl TOBLMHM enigepmicy ekc-
nepMMeHTaIbHUX LLYpPiB He NoBepTaancA
[0 HOPMU MPOTATOM BCbOrO Nepioay cno-
CTepeXKeHHs.

3Ha4eHHA p npwu nigpaxyHKy
U-kpuTepito MaHHa-YiTHi (Tabn.) nokasye

CTaTUCTUYHO-OCTOBiPHE  36epeeHHA
31/N 45/N 61/N 121/N BiAMIHHOCTE MiX eKcneprMeHTa/lbHU-
MM rpynamu Ta rpyrnoro KOHTPOJIO HaBiTb
= 0,002 0,015 0,002 0,009 Ha 121-ni geHb eKCNEePUMEHTY.
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Y ueW ke 4yac rpyna KOHTPOO Mae 70 -
6inbly 3rpynoBaHi, OAHOPIAHI 3HAYEHHSA 1 T
BMMIpIB, WO BUAHO Ha rpadiky (pmc. 3), —
TOAI AIK eKCNepuUMEeHTa/IbHI Fpynn matoTb €0 .
6iNbLUy BapiaTUBHICTb BUMIpIB. i
Po3paxyHOK 3a MeToA0M JiHinHOI pe-
rpecii miXk 4aHUMKU «AeHb eKcnepumeH- o
Ty» Ta «TOBLUMHA enigepmicy» MoKasas, §_ : -
WO TOBLMHA enifepmicy NoBepHeTbcA 0 - . 4
[0 HOpPMasibHOTo piBHA Ha 231-uit geHb -
EeKCNepUMEHTY. — —
HaABHi pe3ynbTaT [EeMOHCTPYIOTb 30 4
36epexeHHs 3MiH B enigepmici wypis
nicnsa 30-Tn geHHoi imiTauii Kypcy ¢oToTe- s : : : : ‘I'

panii aepmartosis. HaaBHa TeHAeHLUiA Ha-
6AMKEHHA CTPYKTYpU enigepmicy Liypis
[0 HOpMasibHOI Ha 121-ni1 geHb, a TaKOXK
3MEHLEeHHA cepeaHboi TOBLMHKU eni-
aepmicy. Ane pasom 3 TUM 36epiratoTbea
CNifoBi NATONOriYHI O3HAKKW Ta YNCENbHO TOBLUMHA eni-
Aepmicy He gocArae rpynu KoHTtpoto. Lle ceiguntb npo
[ocuUTb Tpmeane (MiHimym B 3 pasu, a 3a NPOrHo3om B 7
pasiB TpuBaniwe) 36epekeHHA 3MiH WKipW nicas Kypcy
YO onpomiHeHHs.

n L &1 121 M

PucyHok 3 — Po3nogin Bumipis cepegHboi TOBLUHM enigepmicy B eKCnepumMeHTalbHUX
rpynax, BianoBigHo AHA ekcnepumeHTy (31, 45, 61, 121; 6inuit Konip) Ta rpynu
KoHTposto (N, cipwii Konip).
UMHHMKY, WO NiAKPECNIOE BAXKAMBICTb MAPAKPUHHOI Ta
AYTOKPUHHOI perynauii KepaTUHOLUMTIB.
BucHoBKM.
Hacniaku natonoriyHoro snamey Y®-onpomiHeHHA B
eniaepmici WKipu Wwypis cnoctepiratotbea npotarom 120
[HiB eKcnepumeHTy. KoKHUI eTan BiHOBNEHHA LWKipK

Y xo4j eKcnepuMeHTy MOKHA BiA3HAUNTU «deHOMEH
45-ro gHA» — CUTYaLLif, KON NiCNA 3HAYHOTO 3HUMEHHA
TOBLMHM enifepmicy BiH 3HOBY NOTOBCTIWAB Ha 61-uit
AeHb. My noB’A3yemo Le ABMLLEe i3 AeCKBaMaLLiE po-
roBOro LWapy, KNITUHU AKOrO OTPUMAIM HAKOMUYEHWUM
BNmMB YO npoTaArom BCbOro Kypcy. KniHivuHo Take aAsuLLe
Bi4NOBIAAE NNACTUMHYACTOMY 3/YLLYBAHHIO enigepmicy
Ha 10-14 peHb nicna onpomiHeHHA. Hagani 3 61-ro gHA
Lel npoLec HoCUTb BiNbLL NIABHUI XapaKTep, agsKe Ke-
paTUHOLMTH, WO 31YLLYBaAUCh B el AeHb 3a eTanamu
KepaTuHi3aLii oTpMmyBanmM nuwe KiHWeBi npoueaypu
Y®-onpomiHeHHs, abo i He 3a3Hasn NPAMOro BMAUBY

CYNpPOBOKYETbCA 3MEHLIEHHAM 3arasibHOi  Ki/IbKOCTi
NaToNOrYHMX O3HaK, ane He MOBHMM iX 3HUKHEHHAM.
Komn’'toTepHO BMMipsiHa cepegHs TOBLUMHA enigepMmi-
CYy eKCcnepuMeHTaNbHUX TBAapUH OEMOHCTPYE TeHAEeH-
Lit0 4O BigHOBNEHHA, ane 3aJULWAETbCA AO0CTOBIPHO
(p=0,009) 36inblIeHOO HaBiTb Ha 121-uit aeHb eKkcne-
PUMEHTY.

MepcnekTMBKM NOAANBLUNX AOCNIAMKEHDb.

Jocnianty BNAMB Ha LWKipy, WO oTpMmana Kypc YO
ONpPOMiHEeHHsA, KOAKTOPIB — XiMIYHUX Ta NA3EPHUX YMH-
HMKIB, LLLO 3aCTOCOBYOTbCS B KAIHIYHIN NPaKTULi gns Ko-
pekKuii HebaxaHoi rinepnirmeHTau;i.
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OUHAMIKA BIAHOBJ/IEHHA LWKIPU LLYPIB MICNAA YNbTPA®IONETOBOIO ONPOMIHEHHA

Cynum . A., Nlungin M. C,, Cikopa K. O., PomaHiok A. M.

Pestome. YnbTpadionetose (YP) BUNpOMiHIOBAHHA — Lie HE Ti/IbKM PO3MNOBCIOAMKEHUI NATOreHHUI $aKkTop 30-
BHILUHbOrO cepesoBuMLLA, KU € NOTYXKHUM €TIONOTIYHUM YUHHMKOM 6araTbOX 3aXBOPOBaHb LWKipK, ane i Tepanes-
TUYHWUI IHCTPYMEHT. By3sbKo-cmyrose Y® BUNPOMIHIOBaHHA i3 MIKOM MOTY}KHOCTI Ha A0BXUHI xBWUi 311 Hm (YP-B)
BUKOPUCTOBYETbCA AN Tepanii TakKMX AepMaTosiB, AK Ncopias, BiTUANIro, aToniyHnii 4epmaTtuT Ta iH.

MeToto gocnigeHHs 6yno ouiHMTU MopdonorivyHi 3MmiHK enigepmicy wypis nicna kypcy YO onpomiHeHb; AWHA-
MiKy, 0COB/IMBOCTi Ta LWBWAKICTb BiZiHOB/IEHHA i3 OLHKOI MATONOTMYHUX ABULL B enigepmici Ta BUMIPOM TOBLLMHU
eniaepmicy, AK MapKepa HaABHOCTI MAaTONOTIYHOrO NPOLLECY B HbOMY.

B ekcrnepumeHTi 6yn0 BUKOPUCTaHO YP BUNPOMIHIOBaHHSA, LLLO iMiTYe By3bKO-CMyroBy GpoToTepanito 4epmaTosis.
36ip 6ionoriyHoro matepiany a8 fOCNIAXKEHHA BUKOHYBanu Big, 30 TBApWH, N0 6 0cOBMH Ha rpyny: iHTaKTHa rpyna
(rpyna KoHTponto), Ha 31-11 (Yepes AeHb Micns OCTaHHbOro ceaHcy YP-onpomiHeHHsn), 45-i1, 61-uit Ta 121-nin geHb
eKcrnepuMmeHTy. 3MiHM NOPIBHIOBANMCA 3i 3pa3KamMm LWKIPK Bif, iIHTAKTHUX TBAapWUH (KOHTPOAbHA rpyna).

Haibinblw iHTEHCMBHI NATONOrIYHI 3MiHM cniocTepiranucs oapasy nicns YO onpomiHeHHs, Konu cepefHi NOKasHU-
KM TOBLLMHW enigepmicy AOCTOBIPHO BiAPI3HANMCSA Bif, HOPMabHUX NoKasHUKiB (p=0,002). MpoTarom noganbluoro
CNocTepeXKeHHA NaToN0orNYHi 03HAKM MOLNPIHOBAZINCA Ha BCHO TOBLLY enigepmicy (anctpodivHi 3miHK 6a3anbHUX Ke-
paTUHOUMTIB, MOTOBLLEHHA WKNYBATOrO LWapy, Ae30praHi3aLis 3epHUCTOro) Ao NoKanisauii 34e6inbworo y BepxHix
Wwapax enigepmicy (3anuwWwKoBUiA rinepkepaTtos). Pesynbtatn MoppoMETPUUYHUX MOKA3HUKIB CcepeHbol TOBLNHM
enigepmicy TakoXK AEMOHCTPYBaAM CTaTUCTUYHO AOCTOBiPHE, Ha BCiX eTanax cnoctepeskeHHs, Tpueane (121 aeHb)
36inblUeHHA cepeaHbOi TOBLLMHM enigepmicy Ta 36epexkeHHA iHWKX NaToNOrYHUX O3HaK. Y TOI e Yac YiTKOo Bia-
CnifKoByBanaca TeHAgEHLIA [0 MNOCTYNnoBOro Hab/AMXKeHHA cepefHbOi TOBLUMHM enigepmicy 4O FPynu KOHTPOO.
Po3paxyHOK NporHo3y 3a mMeTogoM JiHiIMHOI perpecii nokazaB HopMani3au,ito TOBLMHK enigepmicy Ha 231-uit geHb
eKCNepuMEeHTY.

YO onpomiHeHHs NpU3BOAUTL A0 BUHUKHEHHS psfy NAaTo/IOTNYHMX O3HaK B enigepmici. 06’ eKTMBHMIN mopdome-
TPUYHUI NOKA3HUK — cepeaHsA TOBLLUMHA enigepmicy 36epirae cTaTUCTUYHO AOCTOBIpHE 36iNblUeHHA BiAHOCHO rpynu
KOHTponto Ao 121 gHa (p=0,009) Ta 3a po3paxyHKOBMM MPOrHO30M — A0 231-r0 AHA EKCNEPUMEHTY, @ OTXKE MOXKe
6yTN BUKOPUCTAHWUI SIK OAMH i3 MapKepiB OLLiHKM NAaTO/IOTYHMX 3MiH enigepmicy.

Knwouosi cnoBa: ynbrpadionetose BUNPOMIiHIOBAHHA, enigepmic, WKipa, KepaTUHOLUTK, BiAHOBNEHHA, pereHe-
pauifa, peaganTtaLia, eKCnepMMeHT, NaTONOriYHI 3MiHU.

DYNAMICS OF SKIN RECOVERY IN RATS AFTER ULTRAVIOLET EXPOSURE

Sulym H. A., Lyndin M. S., Sikora K. O., Romaniuk A. M.

Abstract. Ultraviolet (UV) radiation is not only a widespread environmental pathogenic factor that is a powerful
etiologic factor in many skin diseases, but also a therapeutic tool. Narrow-band UV radiation with a power peak at
311 nm (UV-B) is used to treat dermatoses such as psoriasis, vitiligo, atopic dermatitis, etc.

The aim of the study was to evaluate morphological changes in the epidermis of rats after a course of UV
irradiation; dynamics, features and rate of recovery with an assessment of pathological phenomena in the epidermis
and measurement of epidermal thickness as a marker of the presence of a pathological process in it.

UV radiation was used to simulate narrow-band phototherapy of dermatoses in the experiment. Collection of
biological material for the study was performed from 30 animals, 6 individuals per group: intact group (control
group), on the 31st (one day after the last session of UV irradiation), 45th, 61st and 121st days experiment. The
changes were compared with skin samples from intact animals (control group).

The most intense pathological changes were observed immediately after UV irradiation, when the average
epidermal thickness significantly differed from normal values (p=0.002). During further observation, pathological
signs spread to the entire thickness of the epidermis (dystrophic changes in basal keratinocytes, thickening of
the spinous layer, disorganization of the granular layer) to localization mainly in the upper layers of the epidermis
(residual hyperkeratosis). The results of morphometric parameters of the average thickness of the epidermis also
demonstrated a statistically significant, at all stages of observation, long-term (121 days) increase in the average
thickness of the epidermis and the preservation of other pathological signs. At the same time, the tendency to
gradual approximation of the average epidermal thickness to the control group was clearly observed. The calculation
of the forecast by the method of linear regression showed the normalization of the epidermal thickness on the 231st
day of the experiment.

UV irradiation leads to a number of pathological signs in the epidermis. The objective morphometric index — the
average thickness of the epidermis retains a statistically significant increase relative to the control group up to 121
days (p=0.009) and according to the calculated forecast — up to 231 days of the experiment, and therefore can be
used as one of the markers for assessing pathological changes in the epidermis.

Key words: ultraviolet radiation, epidermis, skin, keratinocytes, restoration, regeneration, readaptation,
experiment, pathological changes.
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PRENATAL CHANGES IN THE CONTRACTILE APPARATUS OF RAT VENTRICULAR

MYOCARDIUM AFTER CHRONIC ALCOHOL INTOXICATION OF MATERNAL ORGANISM
Dnipro State Medical University (Dnipro, Ukraine)
ivti@dmu.edu.ua

The object of research was the hearts of rat embryos and fetuses from the 14th day of prenatal ontogenesis to
birth. Quantitative parameters of cardiomyocyte myofibrils in different zones of the ventricular myocardium were
determined using transmission electron microscopy. It has been established that chronic alcohol intoxication of the
maternal organism leads to inhibition of sarcomerogenesis and general damage of the spatial organization of the
contractile apparatus of ventricular cardiomyocytes of embryos and fetuses. On the 14th day of embryogenesis,
the absolute particular surface area of myofibrils and the degree of their orientation are significantly lower than
normal values in different zones of the myocardium. In the period from the 14th day of embryogenesis to birth, the
processes of alteration of cardiomyocyte contractile apparatus are manifested to varying degrees depending on the
localization. In newborn rats after intrauterine exposure to alcohol, the absolute particular surface area of myofibrils
in cardiomyocytes of the intramural zone exceeds normal values by 36.7% (p<0.05) in the left ventricle and by 35.8%
(p<0.05) in the right ventricle. The values of the degree of myofibril orientation in the composition of all zones of the
myocardium of both ventricles are significantly lower than normal values. The greatest damage is observed in the
intramural zone of the free wall of both ventricles.

Key words: prenatal ontogenesis, rats, alcohol intoxication, heart, ventricular myocardium, myofibrils, ultrastruc-
ture.

Connection of the publication with planned re-
search works.

The experimental study is a part of the research
work “Histogenesis of the components of the cardiovas-

gans, including the heart [6, 7]. During prenatal devel-
opment, they affect a wide range of metabolic pathways
— from changes in the activity of DNA methyltransfer-
ases, which control the total epigenetics of fetal devel-

cular system of humans and laboratory animals under
normal and experimental conditions” (state registration
number 0118U004730).

Introduction.

The alarming rate of growth in the level of alcohol
consumption among women of reproductive age in
combination with unplanned pregnancy increases the
risk of developing fetal alcohol syndrome and other pre-
natal and perinatal disorders many times over [1, 2, 3].
It is assumed that high levels of ethanol, even tempo-
rary, at a critical stage of embryonic development can
be more harmful than the entire duration of maternal
alcohol intoxication [4]. Experimental and clinical stud-
ies have shown that ethanol freely diffuses through the
placenta and quickly accumulates in the amniotic fluid,
which leads to numerous fetal injuries [5]. Alcohol and
its metabolites are teratogenic and toxic to all fetal or-

opment [8], to the activation of oxidative stress, which
changes the nature of protein synthesis, mitochondrial
respiration, and the regulation of cell apoptosis [9]. Pre-
vious studies have shown that autophagy may also be a
mechanism of ethanol cardiotoxicity due to adenosine
monophosphate-activated protein kinase, with subse-
guent impairment of glucose and lipid metabolism [10].

Morphological and molecular biological studies have
proven that long-term ethanol inhibits the synthesis
and causes degradation of structural proteins of cardio-
myocytes, especially myofibril proteins — actin, myosin,
titin, nebulin, troponin, tropomyosin [11, 12, 13]. This
leads to damage of myofibrils, their thinning, disori-
entation, loss of integrity, distortion of the configura-
tion of telophragms and intercalated disks [11, 14]. It
has been demonstrated that in cardiomyocytes under
the conditions of ethanol action, myofibrils can be de-
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