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Ultraviolet radiation is a natural stimulator of melanogenesis and a key factor in hyperpigmentation. It changes
the microenvironment of tissues, stimulating melanin formation. At the same time, UV radiation is used in the treat-
ment of certain skin diseases, but it can cause unwanted hyperpigmentation disorders, for the pharmacotherapy of
which hydroquinone, a tyrosinase inhibitor, is used in practice.

The aim is to study the skin's reaction to UV irradiation and skin readaptation without intervention and with the
use of hydroquinone.

Rats with pigmented fur were depilated in the interscapular region, after which they were subjected to subery-
themal UV irradiation (311 nm) 15 times over 30 days. The animals were divided into two groups: a free readapta-
tion group and a hydroquinone depigmentation group. Skin biopsies were performed on days 31, 45, 61, and 121 of
the experiment. The studies included staining with hematoxylin-eosin and the Fontana-Masson method. Morpho-
metric analysis was performed using ImageJ software. Additionally, a synthetic “opacity index” (Ol) was calculated
as the product of epidermal thickness and density of melanosomes (MS).

UV irradiation increased the thickness of the epidermis and the percentage of the epidermal cross-sectional area
occupied by melanosomes on day 31 (Ol = 264.3%). The Ol value in the free readaptation group gradually decreased
to 163.6%, and in the hydroquinone group to 159.7%. The Ol was lower in the hydroquinone group on days 45 and

61.

UV radiation increases the thickness of the epidermis and the density of melanosomes. Ol remains elevated at all
stages of the experiment. Hydroquinone effectively reduces the opacity index.
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Connection of the publication with planned re-
search works.

The work was carried out within the framework
of the planned scientific theme of the Department of
Pathological Anatomy of Sumy State University “Modern
views on the morphogenesis of general pathological pro-
cesses” (state registration number 0119U100887) and
research work “Development of a method for diagnos-
ing and predicting the course of tumors using cell adhe-
sion molecules of cancer-embryonic antigen and cyclo-
oxygenases” (state registration number 0123U100111).

Introduction.

Ultraviolet (UV) radiation is the most critical com-
ponent of the solar light spectrum that induces pho-
toaging of the skin and may serve as a trigger for the
development of certain skin diseases and malignant
neoplasms [1-2]. The loss of uniform skin tone is caused
by increased synthesis and deposition of melanin. These
changes are often exacerbated by excessive sun expo-
sure and UV radiation. Acute UV exposure stimulates the
epidermal melanogenic system, leading to dysfunction
in the formation and accumulation of melanin. Clinically,
this manifests as uneven pigmentation with areas of hy-
perpigmentation [3-4]. UV radiation is the main etiolog-
ical factor in the development of solar lentigo, a type of
hyperpigmentation disorder affecting up to 27% of the
population and contributing to social stigmatization of
patients [5]. Another condition, vitiligo, is the most com-
mon cause of skin depigmentation worldwide. Paradox-
ically, UV light is also a widely used treatment modality
for this disease [6-8]. The UV spectrum is conventionally
divided into three subgroups: UVA, UVB, and UVC [9].
The use of artificial monochromatic UVB radiation with
a peak wavelength of 311 nm has become widespread in

phototherapy of skin disorders such as vitiligo, psoriasis,
and atopic dermatitis [10-11].

Skin color is determined by its chromophores — he-
moglobin, oxyhemoglobin, and intrinsic keratin — but
melanin remains the most influential pigment in this
context [12-13]. UV radiation activates melanocytes,
enhancing melanogenesis — the process of melanin and
melanosome (MS) production. Inevitable DNA damage
in skin cells caused by high-energy UV waves generates
a microenvironment that stimulates synthetic activity in
melanocytes, increasing the number of MS. Despite the
regulated and controlled use of UV radiation for ther-
apeutic purposes, there remains an unpredictable risk
of adverse effects such as hyperpigmentation, with a re-
ported incidence of up to 15% [14-15].

Therapeutic options for the management of hyper-
pigmentation disorders are currently limited to the use
of topical retinoids, combination agents, and physical
modalities such as lasers and other high-energy devic-
es [16]. Recently, the potential role of botulinum toxin
in modulating UV-induced hyperpigmentation in der-
matoses has been under investigation [17]. Among all
available treatments, hydroquinone is considered the
gold standard in managing hyperpigmentation due to
its ability to inhibit tyrosinase, thereby blocking melanin
synthesis [18].

The prolonged treatment duration (ranging from sev-
eral months to years) often leads to poor patient com-
pliance and satisfaction [19], emphasizing the need for
further research into alternative approaches for modu-
lating melanogenesis and pigmentation.

The aim of the study.

To determine the dynamics of changes in epider-
mal thickness, MS density and the synthetic parameter
termed the “opacity index” (Ol) of the epidermis after
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the course of UV radiation without any other impact,
and with usage of hydroquinone-based preparation.

Object and research methods.

A total of 54 laboratory animals were included in the
experiment. The rats were divided into three groups:
an intact group (6 animals) with no intervention (con-
trol group), and two experimental groups (24 animals
in each group, of which 6 individuals were bred at each
stage of the experiment). Group Neo1l received 30 days
of UV exposure without any further treatment — named
the free readaptation group. Group No2 was treated top-
ically with a hydroquinone-based formulation (hydroqui-
none, glycolic acid, kojic acid, ascorbic acid, and excip-
ients: petrolatum, emulsifier, water) on the irradiated
skin area after the UV course.

The experimental area (scapular and interscapular
region) in both groups was prepared by dry depilation
using an electric trimmer. UV irradiation was performed
using the “Sapphire” medical device equipped with a
PL-S 9W/01/2P Philips (Poland) lamp. For each animal,
the minimal erythema dose (MED) — the exposure time
causing visible erythema within 24 hours — was deter-
mined. After a 3—7 day interval, a suberythemal dose
(75% of the MED duration) was used for the experiment
to avoid visible skin reddening. UV sessions were con-
ducted over 30 days (15 treatments, every other day) in
accordance with established clinical experience of der-
matoses phototherapy.

Skin punch biopsies were performed on days 31 (the
day after the last UV exposure), 45, 61, and 121 of the
experiment. For accurate comparison and analysis, sim-
ilar biopsy procedures were conducted on rats from the
intact group. Skin fragments were fixed in 3.4% buffered
formalin for 24 hours, dehydrated, and embedded in
paraffin blocks.

Epidermal morphometric analysis was performed on
hematoxylin and eosin (H&E)-stained sections. MS were
visualized using Fontana-Masson histochemical staining
(fig. 1).

Specimens were examined under a “Carl Zeiss Primo
Star” microscope (Germany) with a “Zeiss AxioCam ERc
5s” digital camera and “ZEN 2 (blue edition)” software.

Quantitative morphometry was performed using the
National Institutes of Health Image) free software. The
parameters assessed included: basal membrane length,
epidermal area per cross-section, and mean epidermal
thickness (calculated as area divided by basal membrane
length).

MS count and area in the epidermis were analyzed
using a modified custom algorithm in Image). MS den-
sity defined as the ratio of MS area to total epidermal
area.

Ol was calculated as the product of mean epidermal
thickness and the percentage of epidermal area occu-
pied by MS.

Figure 1 — Cross-section of rat skin after a course of UV irradiation on the day 45 of the experiment, examples of preparations from the free
readaptation group (A), the hydroquinone depigmentation group (B), and the control group (C): 1 — epidermis. Fontana-Masson staining.
Magnification x400. Designations: A — fragmented, with some thickening, B — significant desquamation of the stratum corneum, C —intact

stratum corneum, 2 — MS of the epidermis, paranuclear, parabasal granules.
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Statistical analysis was performed using the
Mann-Whitney U-test in Google Sheets. A p-value < 0.05
was considered statistically significant

The experimental studies were conducted in com-
pliance with the requirements for humane treatment of
laboratory animals, as regulated by the Law of Ukraine
«On the Protection of Animals from Cruel Treatment»
(No. 3447-IV of 21 February 2006) and the European
Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes
(Strasbourg, 18 March 1986).

Research results and their discussion.

To interpret experimental data, baseline values were
first established from the control group. The mean epi-
dermal thickness in intact animals was 32.63 £ 5.39 um,
and the MS density (MS area per epidermal area) was
0.77 £ 0.24%. Consequently, the control Ol was 0.251
and was used as the 100% reference value for compara-
tive purposes.

Table 1 - p-values when calculating the Mann-
Whitney U-test for average epidermal thickness in
experimental groups relative to the control group

by day
31/N | 45/N | 61/N [121/N
p= 0.002|0.015(0.002 |0.009| free readaptation
p= 0.002| 0.48 | 0.18 |0.002 | hydroquinone group

Table 2 - p-values when calculating the Mann-
Whitney U-test for the percentage of MS area to
epidermis area in the experimental groups relative
to the control group by day

31/N [ 45/N | 61/N [121/N
b= 0.04 | 0.09 | 0.31 | 0.52 free readaptation
p= 0.04 | 048 | 0.94 | 0.75 dhy‘?'mq“'””.‘e
epigmentation

On day 31 (first observation
point post-UV exposure), all ani-
mals had undergone identical skin

(p <0.001; probability of a control value exceeding this
result = 6.8%) (table 3).

On day 61, the average thickness of the epidermis
was 49.93+11.16 um, which was significantly high-
er than the corresponding value for the control group
(p=0.002); the MS density index was 0.91+0.13%, which
shows a slight increase, not supported by statistical sig-
nificance (p=0.31). Ol= 49.93 x 0.91% = 0.454 units, or
180.8% (p<0.001 with a probability of a random value
from the control group exceeding the value of the exper-
imental group by 4.9%). On day 121, the average thick-
ness of the epidermis reached 45.18+9.44 um, which is
a statistically significant increase compared to the con-
trol group (p=0.009). The percentage of the epidermis
cross-sectional area occupied by MS was 0.91+0.25%,
which did not differ significantly from the correspond-
ing values in the control group (p=0.52). The Ol was
45.18 x 0.91% = 0.411 units, or 163.6% (p<0.001 with a
15% probability that the control group’s random value
would be greater than the corresponding value for the
experimental animal group). Negative correlations were
observed between experiment day and epidermal thick-
ness value (r=-0.355) — the more time has passed since
the start of the experiment, the thinner the epidermis
becomes. There is a significant inverse correlation be-
tween the value of the day and the density of MS in the
epidermis of the free readaptation group (r= -0.735).
There is a clear correlation between the day of the ex-
periment and the Ol of the epidermis, with a correlation
coefficient for the free readaptation group r=-0.621 —
indicating gradual normalization over time in the free
readaptation group.

In the hydroquinone depigmentation group, the av-
erage epidermal thickness index showed the following
values: on the day 45 day of the experiment —33.05+4.81
um, which does not show a statistical difference from the
control group (p=0.48) (table 1), on day 61 —43.68+13.08
pum (p=0.18) and increased to 53.49+5.65 um on day 121

Table 3 — p-values when calculating the Mann-Whitney U-test for
epidermal Ol in experimental groups relative to the control group by day

exposure. Epidermal thickness 31/N 45/N 61/N 121/N

increased to 54.89 + 10.58 um | P= 4.247%x107%%{2.953x107%°| 4,98x107*! | 4.98x107 free readaptation
— . _ R hydroquinone
= - - 13 7

(p =0.002) (table 1, fig. 2), MS den- |p 4.247x10 0.032 0.0018 |3.265x10 depigmentation

sity rose to 1.21 +0.32% (p = 0.04)
(table 2, fig. 3), and the Ol reached
54,89 x 1,21% = 0.664, or 264.3%
(p < 0.001, with only a0.31% chance

Table 4 — p-values when calculating the Mann-Whitney U-test
for average epidermal thickness between the hydroquinone
depigmentation group and the free readaptation group by day

that a random control value would

day 31 day 45 day 61 day 121

exceed this result) (table 3, fig. 4).
Examination of the skin of an-

hydroquinone depigmentation vs
free readaptation, p=

X 0.026 0.24 0.13

imals in the group that did not re-
ceive additional exposure after
UV irradiation (free readaptation)
on the day 45 of the experiment

Table 5 — p-values when calculating the Mann-Whitney U-test for % of
MS area to epidermis area between the hydroquinone depigmentation
group and the free readaptation group by day

showed a maintenance of the in-

day 31 day 45 day 61 day 121

crease in the average thickness

hydroquinone depigmentation vs
free readaptation, p=

X

0.70 0.24 0.31

of the epidermis to 40.8+4.8 um
(p=0.015) compared to the intact
group (table 1).

MS density was 1.03+0.16%

Table 6 — p-values when calculating the Mann-Whitney U test for
epidermal Ol between the hydroquinone depigmentation group and

the free readaptation group by day

(not statistically different from

day 31 day 45 day 61 day 121

control, p=0.09) (table 2), and Ol
= 40,8 x 1,03% = 0.42 or 167.2%

hydroquinone depigmentation vs
free readaptation, p=

X 3.99x10°¢ | 0.00016 0.91
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of the experiment, showing
a significant increase in this
indicator compared to the
control group (p=0.002). The
correlation between the du-

60
55

Average thickness of the epidermis, um

ration of the experiment and 32
the average thickness of the 122
epidermis for the hydroqui- 10
none group is insignificant 5
but direct — r=0.321 - the

day 31

longer the use of the hydro-
quinone product, the thick-
er the epidermis. The MS
density index on the day 45
day of the experiment in the
hydroquinone depigmenta-

[[] Hydroquincne depigmentation[ ] Control group

1 \

day 45
Duration of the experiment

day 61 day 121

[] Free readaptation

Figure 2 — Dynamics of restoration of the average thickness of the epidermis in the free readaptation
group, depigmentation with hydroquinone, and the control group.

tion group was 0.92+0.27%, 15
which does not show a sta- 338
tistically significant differ- ’
ence from the control group %
(p=0.48) (table 2). On day % ;45
61, the corresponding val- =
ues were 0.79+0.2% (p=0.94) % 05

and on day 121 — 0.75+0.2% 0.25
(p=0.75). The correlation be-

tween MS density values and
the time elapsed after the
end of UV irradiation is sig-
nificant — r= -0.763. Regard-
ing the synthetic indicator
of epidermal Ol in the hydro-
quinone depigmentation group, its value on the day 45
of the experiment was 33.05 x 0.92% = 0.304 units, or
121.0% (p=0.032 with a probability of a random value
from the control group being greater than the experi-
mental group of 35%) (table 3). On the day 61 of the
experiment, Ol showed 43.68 x 0.79% = 0.345 units, or
137.3% (p=0.0018 with a probability of 29% that the
control group would exceed the experimental group).
On the day 121 of the experiment, Ol reached 53.49 x
0.75% = 0.401 units, or 159.7% (p<0.001 with a proba-
bility of 15% that the control group’s random indicator
would exceed that of the experimental group). There is
a weak inverse relationship between the day of the ex-
periment and the Ol of the epidermis, with a correlation
coefficient for the hydroquinone depigmentation group
of r=-0.349 — the more time passes since UV irradiation,
the lower the Ol becomes.

When comparing the epidermal thickness values
between the experimental groups, a difference was
determined only on the day
45 of the experiment, when

day 31

[C] Hydroquincne depigmentation[ ] Control group

day 45 day 61
Duration of the experiment

day 121

[] Free readaptation

Figure 3 — Dynamics of recovery of % of MS area from epidermis area in experimental groups.

significant difference between the experimental groups.
Thus, on the day 45 of the experiment, the arbitrary Ol
value from the free readaptation group was higher than
that from the hydroquinone group with a probability of
82% (p<0.001) (table 6). On day 61, a significant differ-
ence was also observed — the Ol of the hydroquinone
group was lower (p=0.00016) with a 76% probabili-
ty that the Ol value of the hydroquinone group would
be lower than that of the free readaptation group. It is
noteworthy that on the day 121 of the experiment, the
Ol indicator suddenly lost its difference between the
groups (p=0.91). The probability of the Ol in the free re-
adaptation group being higher was 51%.

During the study, we found an increase after UV irra-
diation and a gradual subsequent normalization of the
average epidermal thickness index. This is fully consis-
tent with existing scientific data, where the number of
cells and their rows increases even in experiments with
bioengineered skin containing human skin cells [20].

the epidermal thickness in b
the hydroquinone group was 225
lower than the correspond- 200
. . ® 175 R, R |
ing value in the free readap- ¢ 15, | —
tation group (p=0.026) (table <& 125 —~— o ——
4) S 100

’ . 75

Comparison of MS den- 50
sity values in experimental 25
groups did not show statisti-
day 31 day 45 day 61 day 121

cal evidence of heterogene-

ity of indicators (table 5).
When comparing the epi-

dermal Ol values, there was a

[ Hydroquinone depigmentation[_] Control group

Duration of the experiment

[] Free readaptation

Figure 4 — Dynamics of Ol recovery (in %) of the epidermis in experimental groups.
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Two phenomena are present here at once — “day-45
phenomenon” — a certain decrease in epidermal thick-
ness was observed in both groups (fig. 2), which was
significantly stronger in the hydroquinone group. This
phenomenon is possible due to the natural desquama-
tion of the epidermis that had been exposed to cumu-
lative UV radiation during the irradiation period = nat-
ural and enhanced with keratolytic components of the
hydroquinone-based product. The second phenomenon
is the increase in the thickness of the epidermis of the
hydroquinone group by the day 121 of the experiment,
when its thickness acquires a statistically significant in-
crease in value relative to the control group, potentially
due to mild contact dermatitis or adaptive hyperplasia
— a clinically known side effect of hydroquinone-con-
taining agents. MS density peaked on day 31 and grad-
ually declined, reaching near-normal values by day 45.
In our case, the increase was 67%, while in the experi-
ment with human melanocyte cell culture it was signifi-
cantly higher, but at the same time other studies indi-
cate a change in the distribution of melanosomes, but
not their number [21, 22]. No significant differences in
MS density were found between the two experimental
groups, although the graph (fig. 3) shows that the hy-
droquinone group has slightly lower MS density values,
with the most noticeable difference on day 121 (p=0.13).
Similarly, hydroquinone introduced into a medium con-
taining human keratinocytes and melanocytes showed a
decrease in the amount of melanin formed compared to
the control group [23]. The introduction of the synthet-
ic epidermal Ol indicator showed interesting results. As
expected, these values peaked on day 31, after which
they began to decline. Thus, the Ol indicator did not lose
its statistical difference from the control group for both
groups at any time point, maintaining an increase until
the end of the experiment. At the same time, when com-
paring the Ol between the experimental groups, it was
found that the Ol of the hydroquinone group was signifi-
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cantly lower than that of the free readaptation group on
the day 45 and day 61 of the experiment, and then, on
the day 121 the statistical difference between the groups
was lost, which is also clearly reflected in the graph (fig.
4). This value feature is conditioned due to the increase
in epidermal thickness in the hydroquinone group on
the day 121 (fig. 2), since the MS component does not
have similar fluctuations (fig. 3). Thus, the change in Ol
occurred precisely because of the change in epidermal
thickness. Similar data are reflected in an optical study
of skin substitutes, where the degree of UV penetration
through the surface depended on the number of cell
rows (thickness) in the surface layer [20].

Conclusions.

UV irradiation leads to a statistically significant in-
crease in epidermal thickness and melanosome densi-
ty on day 31. Subsequently, the epidermis undergoes a
wave-like thinning (“Day-45 phenomenon”) and shows
signs of adaptive remodeling by day 121, especially in
the hydroquinone group. Melanosome density progres-
sively normalizes with no statistically significant differ-
ences between groups at later time points.

The Ol on days 45 and 61 was significantly lower in
the hydroquinone group. This difference disappeared by
day 121 due to an increase in epidermal thickness.

Thus, it can be concluded that after UV exposure,
the epidermis treated with hydroquinone remains more
transparent than the untreated one. However, hydroqui-
none is most effective within the first month of daily use.
After 30 days, application frequency should be recon-
sidered, as the agent continues to reduce melanosome
density but may trigger epidermal reactivity.

Prospects for further research.

To investigate the effect of UV irradiation and laser
cofactor on the amount and distribution of the melano-
somal component, taking into account the thickness of
the epidermis, which together act as an objective sub-
strate for melanin pigmentation of the skin.

OWHAMIKA BIAHOB/IEHHA LUKIPU LLYPIB NICNA YbTPA®IOJIETOBOIO
OMPOMIHEHHA 3 TA BE3 BUKOPUCTAHHA INAPOXIHOHY

CyMCbKUI aepKaBHUi yHiBepcuTeT, HaBuabHO-HayKoBUIA meguUHUi iHCTUTYT (M. Cymu, YKpaiHa)
g.sulim@med.sumdu.edu.ua

Ynempaghionemose 8UMNPOMIHIOBAHHA — MPUPOOHULU CMUMYAamop MesnaHo2eHe3y ma Kaw4vosuli YUHHUK
einepniemeHmauii. BOHO 3MIiHIOE MIKPOOMOYEHHA MKAHUH, CMUMYsIIOYU YmMBOoPeHHA MesnaHiHy. BooHovyac Y-
BUMNPOMIHIOBAHHA BUKOPUCMOBYEMbCA 8 Mmepanii 0esKux WKIPHUX 30X80PHOBAHb, OOHAK MOX(e CrpuYyuHAmu
HebaxaHi einepniameHmHi nopyweHHs, 014 hapmakomepanii AKUX 8 NPAKMuyi 3acmocosyroms 2i0pOXiHOH —
iH2ibimop mupo3uHasu.

Mema: docnidumu peakyito WKipu Ha Y®-onpomiHeHHA ma peadanmauiro wkipu 6e3 empy4aHHa ma npu
BUKOPUCMAHHI 2i0pOXIHOHY.

Uypie i3 niemeHmMosaHUM xympom Oeninweanu 6 Mixaonamkosili 0inAHyi, nicaa vozo niddasanu
cybepumemHomy Y®-onpomiHeHHo (311 Hm) 15 pa3sie 3a 30 OHie. TeapuH po30inuau Ha 08i epynu: epyny GifbHOI
peadanmauii ma 2pyny OenizmeHmayii 2i0poxiHoHom. bioncii wkipu nposoduau Ha 31, 45, 61 ma 121 OeHb
exkcriepumeHmy. [locniOnceHHa 6KA4aau Gapbys8aHHA 2eMamOKCUAIH-e03UHOM ma 3a memodom PoHmMaHa-
MacoHa. MopgomempuyHuli aHani3 30ilicHosasca 8 npozpami Imagel. lodamkoso obyucnoeasca cuHmemu4Hull
«iHOeKc Henpo3opocmi» (IH) — 0obymok moswuHu enidepmicy ma winbHocmi meaaHocom (MC).

Y®-onpomiHeHHA nidsuwysano mosuw,uHy enioepmicy ma % naowi 3pisy enidepmicy, wjo 3alimanu meaaHocomu
Ha 31 deHs (IH=264,3%). 3Ha4eHHa IH y epyni ginbHoi peadanmayii nocmynoeo ameHwysanaca 0o 163,6%, y epyni
2i0poxiHoHy — 00 159,7%. IH 6ys Huxcyum y epyni 2idpoxiHoHy Ha 45 i 61 OeHe.
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Y®-sunipomiHeHHsA nidsuwye mosujuHy emnioepmicy ma wisnbHicme menaHocom. |H 36epieaemoca nidsuuwjeHUM
Ha ecix emanax ekcriepumeHmy. [IOPOXiHOH egheKMUBHO 3HUMCYE iIHOEKC Hernpo3opocmi.

Knrouosi cnosa: ekcnepumeHm, 2icmosozia, wypu, WKipa, MeaaHiH, in-vivo, MeaaHoyumu, peyenmopu.

38’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-JoCAiA-
HUMK poboTamu.

PoboTa BMKOHaHa y pamKax njiaHOBOi HayKOBOi TemM
Kadeapwu natonoriyHoi aHaTomii CymAlY «CyyacHi norna-
OV Ha mopdoreHes 3arasbHOMNATONONYHMX MpPoOLECiB»
(Homep aeprkaBHOT peecTpauii 0119U100887) Ta HayKo-
BO-A0CNIAHOI poboTn «Po3pobKka meToay AiarHOCTUKM
Ta NPOrHO3yBaHHA nepebiry NyX/MH 3 BUKOPUCTAHHAM
MONIEKYN KNITUHHOI aAresii pakoBo-embpioHaNbHOroO
QHTUIEHY Ta UMKIOOKCUreHas» (Homep AepskaBHOI pee-
cTpauii 0123U100111).

Bcryn.

YnbTpadionetose (Y&, UV) BUNPOMiHIOBAHHSA € Hail-
6iNbLU BaXKMBOI CKNAJ0BOI CNEKTPY COHAYHOIO CBIT/a,
AKe cnpUYnHAE GOTOCTAPIHHA WKIipK i MOXKe BUCTYNaTK
TPUrepom pPo3BUTKY AEeAKMX 3aXBOPHOBAHb LLUKIpK Ta 3/10-
AKICHNUX HOBOYTBOpPEHb [1-2]. BTpaTa piBHOro TOHY LWKipK
BMK/IMKAHA MOCWUIEHUM CUHTE30M i BigKNaAeHHAM me-
NaHiny. Ui 3miHM 4yacTto nocuntooTbCca Nig BNAMBOM
HAA/MLWKY COHUA Ta YO BMNpomiHOBaHHA. TaK, roctpe
Y®-onpomiHEHHA CTUMYIOE enigepmManbHy MesaHOoreH-
HY cuCTeMy, LLO NPU3BOAUTL A0 AUCOYHKLT yTBOPEHHA
Ta HAKOMWYEHHA MenaHiHy. KniHiYHO ue npoABNAETb-
CA Yy BUINAAI HEpiBHOMIPHOI nirmeHTauii 3 AinaHKamu
rinepnirmenTauji [3-4]. YO € OoCHOBHMM eTioNoriyHMM
YMHHUKOM B PO3BUTKY COHAYHOIO JIEHTUIO — PiSHOBUAY
rinepnirmeHTHOro 3axBOPIOBAHHA, O 3YCTPIYAETLCA Y
27% HaceneHHA, CTBOPIOKOYM CoLianbHy CTUTMATM3aL,ito
nauieHTiB [5]. A Take 3axBOPOBaHHA, AK BiTUAIrO, € Hait-
6inblu YacTo B CBITi NPUYMHOK AenirMeHTaLil WKipK.
YO cBiTA0 BOgHOYAC € NOWMPEHUM METOAOM NiKyBaH-
HA LbOro 3axBoptoBaHHA [6-8]. CnekTp YO BUNpOMIiHIO-
BaHHA NOAINAOTbL Ha Tpu nigrpynu: YO-A, YO-B ta YP-C
(UVA, UVB, UVC) [9]. 3acTocyBaHHA WITY4HOTrO MOHOXPO-
MaTMYHOro Y®-B BUMNPOMIHIOBAHHS 3 MiKOBOK A0BXMU-
HOt XBUAI 311 HM 3HANLWNO WKMPOKE BUKOPUCTAHHA Y
doToTepanii WKipHMX 3aXBOPHOBaHb, TaKUX AK BITUAIrO,
ncopias i atoniyHnit gepmatut [10-11].

Konip WKipy BM3Ha4aeTbCs i xpomodopamm — remor-
NobiHOM, oKcuremornobiHom, BnAacHe KepaTUHOM, ane
HalbinbWwy NUTOMy Bary BU3Ha4ya€e came MirMeHT mena-
HiH [12-13]. MNig aieto YO-BUNPOMiIHIOBAHHS aKTUBYHOTb-
CA MEeNaHOLMTK, NMOCU/IOIYM MenaHoreHes — rnpoLec
BUPOBNEeHHA MenaHiHy Ta menaHocom (MC). HeyxunbHe
ywrogKeHHa AHK KNiTUH WKipy BUCOKOEHEPTreTUYHMMMU
XBUNAMU YD CTBOPIOE MiIKPOOTOUEHHSA, WO CTUMY/HOE
CMHTETUYHI npouecM B MenaHouuTax, 36inbluyoun
uncno MC. He amBnsumcb Ha CKAaZHWMIN Ta KOHTPOJIbO-
BaHWI Nigxig A0 BUKOpUCTaHHA YO BUNPOMIHIOBAHHA B
TepaneBTUYHUX LiNAx, 36epiraetbca cnabko NporHoso-
BaHWI pU3MNK NOBIYHUX edeKTiB y BUMAAi rinepnirmex-
Tauii Ta moke caratm 15% [14-15].

MOXNMBOCTI TepaneBTUYHOTO MEHEAKMEHTY rinep-
NiIrMeHTHUX 3aXBOPIOBaHb OOMENKEHI BUKOPUCTAHHAM
TONIYHUX pPeTMHOIAiB, KOMbBiHOBaHUX 3acobis Ta ¢i3nu-
HUX METOAIB NiKyBaHHA — Na3epiB Ta iHWWX BUCOKOe-
HepreTMyHux gesauncis [16]. Ha cborogHi BMBYAETbCA
MOMUBICTb BNIMBY GOTYNIHOTOKCUHY Ha PO3BUTOK Fi-
nepnirmeHTauji, BUKAMKaHOI YP-Tepanieto aepmaTosis
[17]. Cepep Bcix meToAiB came TiApPOXiHOH BBAXKAETHCA

30/10TUM CTaHLAPTOM NiKyBaHHA rinepnirmeHTaLii, Wwo
[i€ WAAXOM iHTiByBaHHA TMPO3MHA3M, NMepeLIKOAKatoum
CMHTe3y menaHiny [18].

3Ha4yHa TpMBaNicTb NiKyBaHHA (Bif KiNbKOX micAuiB
[0 POKiB) MOKe NPU3BECTU A0 HU3bKOrO PiBHA KOMMAa-
€HCY Ta 3a4,0BOMIEHOCTI NaLieHTiB [19], Wo cnoHykae Ao
6iNblW AeTaNbHOrO BUBYEHHA BAapiaHTIB BN/MBY Ha Mena-
HOreHes3 Ta NirMeHTaL,io LWKipy 3arasom.

MerTa gocnigKeHHs.

BcTaHOBNEHHA AWMHAMIKM 3MiH TOBLUMHU enigepMmi-
¢y, winbHocTi MC Ta CUHTETUYHOTO MOKA3HMKA «iHAEKCY
HenposopocTi» (IH) enigepmicy nicna Kypcy Y®-onpo-
MiHeHb 6€e3 40AATKOBMX YMHHUKIB Ta 3 BUKOPUCTAHHAM
npenapaTy Ha OCHOBI FiAPOXiHOHY.

O6’eKT i meTOAU AOCNiAXKEHHSA.

B ekcnepumeHT 6yno 3anyvyeHo 54 tBapuHu. LLlypis
6yno noaineHo Ha iHTaKkTHY rpyny (6 ocobuH), ae TBapu-
HW He OTPMMYBANN XKOAHOTO BMNAUBY — FPYyMy KOHTPO/IO
i 2 ekcnepMmeHTanbHi rpynu (nNo 24 TBapuHWU, 3 AKKX 6
0COOMH BMBOAUAM HA KOXXHOMY Bifpi3Ky eKcnepumeHr-
Ty). Nol1, abo TBapuHu, wo nicna 30 gHiB YO ceaHcis He
OTPVMMYBanu A0AATKOBOrO BM/IMBY — rPyna BibHOI pea-
AanTauii; Ne2, abo TaKi, Ha WKipy ekcnepumeHTaibHOl
OINAHKKW AKKX nicaa Kypcy YO 3actocoByBanun TOMiYHWUIM
npenapart i3 rigpoxiHoHom (rigpoxiHOH, rnikosesa Kuc-
NoTa, KOMEBA KMCNOTA, ackopbiHOBA KMCNOTA, JOMOMIXK-
Hi PEYOBWMHW: Ba3eNiH, EMyNbraTop, BOAA).

EKkcnepumeHTanbHMX TBapuH B 060x rpynax 6yno
NiAroTOBAEHO WAAXOM AeninAauii WKipn B eKcnepnmeH-
TaNbHIM AiNAHLUI — NpoeKLii 1oNaToK Ta MiXK/10naTKoBOI
OINAHKN CYXMM LUNAXOM i3 BUKOPUCTAHHAM eneKkTpuy-
HOro Tpumepa. B AkocTti BunpomiHioBaya YO BuKopU-
CTaHOo meauuHuin npunag «Candip», i3 namnoto PL-S
9W/01/2P Philips (Monbla). s KOXKHOI TBapuHM B
eKcrnepmmeHTi 6yno BM3HAYEHO MiHIMANIbHY epUTeMHY
no3y (MEZ) — Taky TpuBanictb Bnamsy Y@, 3a akoi npo-
TArom 24 rogvH po3BuBanacs 06’eKTMBHO NMOMITHa epu-
Tema WKipw. Micna nepepsu B 3-7 gHiB ANA NPOBEAEHHSA
eKcrnepMmeHTy 6yn0 BMKOPUCTAHO cybepuTeMHy AO03Y
Y®-onpomiHeHHs (75% TpuBanocti ME[), 3a AKoi He
BUHUKANO NOYEPBOHIHHA €KCNepUMEHTANbHOI AiNAHKK
WKipu. CeaHcn YO onpomiHeHHs 6yno npoBeaeHo Big-
noBiAHO A0 KAiHiYHOro aoceigy ¢oToTepanii 4gepmaTosis
— 15 npoueayp 3a 30 gHiB i3 piBHUMM iHTepBaNamu (4ac-
TOTa Yepes AeHb).

Ons Binbopy npenapatiB WKipu 6yno nposeaeHo
naHy-6ioncii Ha 31-mih (HacTynHWIM AeHb nicna 3aBep-
LWeHHA Kypcy YP-onpomiHeHHs), 45-uii, 61-nit Ta 121-uit
OeHb eKcnepumeHTy. [nA KOPeKTHOro BWUCBIT/IEHHA Ta
QHani3y 3MiH LWKipM aHANOMYHMM YNHOM AOCNIAXKYBAAN
LWKIipY LLYpPiB iIHTAKTHOT rpynu, WO CAYryBaso KOHTPOAEM.
®parmeHTM bionTaTis WKipu 6ynun 3adikcoBaHi NpoTarom
24 rogMH y po34uHi 3abydepeHoro dopmaniny (3,4%),
3HEeBOAHEHI Ta nomileHi y napadiHosi 610Ku.

Enigepmic, ana sumipy moro moppomeTpuyHUX Xa-
paKTepucTuk, 6yno Bi3yanisoBaHO KnacMuyHMM 3abaps-
JIEHHAM reMaTOKCWJTiH e03MHOM.

MC 6yno Bi3yani3oBaHO i3 BUKOPUCTAHHAM FiCTOXi-
MiyHOro 3abapenieHHA 33 meTogom doHTaHa-MacoHa
(pumc. 1).

ISSN 2077-4214. Bichuk npo6nem 6ionorii i megnuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

231



KNIHIYHA TA EKCMEPUMEHTAIbHA MEQULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

*

‘. i v

PucyHoK 1 — MonepeuHunii 3pi3 WKipwm Lwypis nicaa Kypcy Y® onpomiHeHHA Ha 45-1ii AeHb eKcnepuMeHTy, NPUKAaZ npenapary i3 rpynu
BinbHOI peaganTauii (A), rpynu genirmeHTauii rigpoxiHoHom (B) Ta rpynu KoHTponio (B). 3abapsneHHa ®oHTaHa-MacoHa.
36inbweHHs: x400. Mo3HayeHHs: 1 — enigepmic: A — pparmeHTOBaHMUIA, i3 NEBHUM yLUiNbHEHHAM, b — 3HaYHa AecKBamaL,isi poroBoro wapy,
B — winicHuii porosuii wap, 2 — MC enigepmicy, napaHyKkneapHi, npub6asanbHi rpaHynu.

MpenapaTv gocniaxKyBaam 3a LOMNOMOTOK MiKPOCKO-
na «Carl Zeiss Primo Star» (Himeuy4nMHa) B KOMMNEKTi 3
undpoBoto Kamepoto «Zeiss AxioCam ERc 5s» (Himeu-
UYMHa) Ta NPOrpamHUM 3abe3neyeHHAM ANs 3aX0NJAeHHsA
306parkeHb «ZEN 2 (blue edition)» (HimevyunHa).

3a goNoOMOro NporpamHoro nNpoaykTy HauioHanb-
HOro iHcTUTYTY 300poB’s CLUA i3 BiIbHUM MOWKNPEHHAM
— Image) npoBoamMnacs ouiHKa 3Ha4YEeHHA AOBXWMHK ba-
3a/1bHOi MemMbpaHu, NAOLLI, WO Ha 3pisi 3alimae enigep-
Mic, i cepeaHs TOBLWMHA enigepmicy (4acTKa Bif AineHHn
NOLL Ha NPOTAXHICTb 6a3anbHOT MEMBPaHH).

OuiHKa KinbKocTi Ta 3aranbHoi naowi MC B enigepmi-
Ci NpOBOAMIACA Ha OCHOBI BIACHOMO aNropuTMy A0 Npo-
rpamu Image) i3 moguodikauieto. LLinbHicTe MC Bupaa-
naca Ak BigHoweHHa naowi MC go naouwi enigepmicy.

IH BupaxoByBaBcA AK J06YTOK cepeAHbOi TOBLLMHM
enigepmicy Ta % naow,i 3pisy enigepmicy, WO CymapHO
3arimatoTb MC.

CTaTUCTUYHE AO0CNIAMKEHHA AOCTOBIPHOCTI BiAMIHHO-
CTi OTpMMaHWX pe3ynbTaTiB NPOBOAUIN 3@ AOMNOMOrOH
po3paxyHKy U-KpuTepito MaHHa-YiTHi B cepenosuLi
Google Sheets. MoKasHUK p<0,05 BBa)Ka/M TaKMUM, LLO
BiANOBiaE CTaTUCTUYHO AOCTOBIPHIl BigMmiHHOCTI AocChi-
OKYBAHUX MHOXUH OAHUX.

EKkcnepuMeHTanbHi gocnigskeHHs 6yno nposeneHo
3 AOTPMMAHHAM BMMOT TYMaHHOTO CTaBAEHHA A0 nia-
LOCNIOHUX TBApWH, pernameHToBaHMX 3aKoHOM YKpai-
HU «[pO 3aXMCT TBApPUH Bif, })KOPCTOKOrO NMOBOAMKEHHAY
(Ne 3447-1V Big 21.02.2006 p.) Ta EBPONENCHKOID KOH-

BEHLLIEI NPO 3aXUCT XpebeTHUX TBapUH, AKi BUKOPUCTO-
BYOTbCA 1A AOCAIAHMX Ta iHWMX HayKoBUX Linew (CTpa-
cbypr, 18.03.1986 p.).

Pe3ynbTatu AocnigyeHHs Ta ix 06roBopeHHs.

Ons npoBeAeHHA MOPIBHAHHA LiNboBUX Mopdome-
TPUYHUX 3HAYEHDb B EKCMEPUMEHTaNbHUX rpynax TBapuH
6yn0 cnepLly BCTAHOB/IEHO TaKi 3HAYEHHA ANA IHTAKTHOI
rpynu. Tak, cepeaHA TOBLLMHA enigepmicy B rpyni KOHTpP-
0110 cTaHoBMANa 32,63+5,39 mkm. MNnoLwua 3pisy enigepmi-
cy, ARy 3aimatoTb MC cknana 0,77+0,24%. TaKUM YNHOM
IH ona enigepmicy KOHTpoAbHOI rpynun ctaHosmus 0,251
oa,. Llelt nokasHMK TakoxK B3sATO 3a 100% 414 HAOYHOTO
onucy Ta NnopiBHAHHA IH B eKcnepvmeHTanbHUX rpynax
Mi*K 0600 Ta MO BiAHOLLEHHIO A0 FPYNY KOHTPOSIIO.

Oun3aiiH eKkcnepumeHTy nepegbavae, WO B AeHb
nepworo Bueoay (31-uit AeHb eKCNepUMEHTY) TBapUHMU
BCiX eKCnepuMeHTaIbHUX Fpyn NiANAraloTb O4HAKOBOMY
BM/IMBY Ha LWKipy. TaKMM YMHOM TOBLLMHA enigepmicy Ha
31-mii AeHb eKcnepumeHTy 36inblumnaca oo 54,89+10,58
MKM (p=0,002) (Tabn. 1, puc. 2); winbHictb MC 3pocna
00 1,21+0,32% (p=0,04) (tabn. 2, puc. 3), omke IH=54,89
x 1,21% = 0,664 oa., abo 264,3% (p<0,001 i3 BiporigHi-
CTHO [OBINIBHOFO 3HAYEHHA rPynu KOHTpoto Bytn 6inb-
WKM, 32 BiAMOBIAHE 3HAYEHHA TPYNU EKCNepUMEeHTY
0,31%) (Tabn. 3, puc. 4).

Jocnig»KeHHA WKipy TBAapWH rpynu, WO He OTpu-
myBasa nicna YO onpomiHeHb [04aTKOBOrO BM/NBY
(BinbHa peapanTauia) Ha 45-uii AeHb eKCnepuMeHTy
noKasasn yTpuMaHHs 36inbleHHA cepefHbOi TOBLMHM
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eniaepmicy o 40,8+4,8 mkm, (p=0,015) no BigHOLWEHH!O
00 iHTaKTHOI rpynu (Taba. 1).

LWinbHicTb MC B rpyni BinbHOT peaganTauii Ha 45-ui
OeHb eKkcnepumeHTy cknana 1,03+0,16%, wo sulle 3a
HOpMy, ane He HabyBae CTAaTUCTMYHOI OOCTOBIPHOCTI
(p=0,09) (Tabn. 2). IH enigepmicy = 40,8 x 1,03% = 0,42
oa., abo 167,2% (p<0,001, i3 BiporigHicTio, Lo A0BiNbHE
3HAYEHHA rpynu KOHTPoOAto byae BinbliMM 3a ekcnepu-
MeHTanbHy 6,8%) (Tabn. 3).

Ha 61-uin aeHb cepenHa TOBLWMHA enigepmicy ckna-
na 49,93+11,16 MKM, WO AOCTOBipHO Hinblie 3a Bigno-
BiAHe 3HayeHHA rpynu KoHTpoato (p=0,002); nokasHMK
winbHocTi MC cknas 0,91+0,13%, WO AEMOHCTPYE He-
3Ha4YyHe NiABULLEHHA, He NiAKpinieHe CTaTUCTUYHOK A0-
croBipHicTio (p=0,31). IH = 49,93 x 0,91% = 0,454 og.,
abo 180,8% (p<0,001 i3 BiporigHicTio BUNaLKOBOro 3Ha-
YEHHSA i3 TPynu KOHTPOIO NEPEBULLUTU 3HAUYEHHSA eKC-
nepuMmeHTanbHoi rpynu 4,9%). Ha 121-unit geHb cepeaHn
TOBLUMHA enigepmicy carana 45,18+9,44 mKm, WO yTpu-
MYE CTaTUCTUYHO AOCTOBipHe 36iNblUeHHA No BigHOLWEH-
HIO A0 rpynu KoHTponto (p=0,009). % naouli 3pi3y eni-
Aepmicy, wo roro 3arimatotb MC cknas 0,91+0,25%, wo
He Ma€ CTaTUCTUYHO AOCTOBIPHUX PO3biKHOCTEN 3 BiA-
NoBiAHWMM 3HAYEHHAMM rpynu KoHTponto (p=0,52). IH
cknae 45,18 x 0,91% = 0,411 oa,, abo 163,6% (p<0,001
i3 BipOrigHiCTIO BUNAAKOBOro 3HAYEHHA rpynu KOHTPOO
BMABUTUCH BiNbIMM 33 BiZNOBiAHE 3HAYEHHA FPYNM eKC-
nepMmMeHTanbHUX TBapuH 15%). MixK AHeM eKcnepumeH-
Ty Ta cepeaHbOoo TOBLLMHOK enigepMmicy cnocTepiraeTb-
cA Kopenauin i3 KoediuieHTom r= -0,355 — ynm 6inblue
Yyacy Bif, MOYaTKy eKCNepMMeHTY, TUM MEeHLUA TOBLLMHA
enigepmicy. CnocTepiraeTbca 3Ha4YHa 3BOPOTHA Kopensa-
LA MiX 3HAYEeHHAM AHA Ta wWinbHictio MC B enigepmici
rpynu BinbHOI peaganTauii r= -0,735 — nisHiwnn BuBig
TBapMH — meHwe MC. Mix gHem ekcnepumeHTy Ta IH
enigepmicy iCHye YiTKMIA 3B’A30K, KoedilieHT Kopenauii
ONA rpynu BinbHOI peaganTauii r=-0,621 — ymum binblie
Yyacy npoxoauTb Big Y® onpomiHeH-
HA, TUM MeHLWWI cTae IH.

Y rpyni aenirmeHTaw,ii riapoxiHo-

Tabnuuysa 1 — 3HaueHHs p NpU NigpPaxyHKyY
U-Kputepito MaHHa-YiTHi AnA cepeaHix TOBLMH
enigepmicy B eKcnepMmMmeHTaNbHUX rpynax
no BiAHOLEHHIO A0 KOHTPOJIIO NO AHAX

31/N | 45/N | 61/N [121/N
p= 0.002 | 0.015 | 0.002 | 0.009 | BinbHa peaganTauis
p= 0.002| 0.48 | 0.18 [0.002| rpyna rigpoxiHOHY

Tabnuua 2 — 3HauyeHHA P NPU NigpPaxyHKy
U-kputepito MaHHa-YiTtHi gna % nnowi MC go
naoui eniaepmicy B eKCnepmmeHTa/IbHUX rpynax
no BiAHOLUEHHIO A0 rPpyny KOHTPOJIIO NO AHAX

31/N | 45/N | 61/N |121/N
b= 0.04 | 0.09 | 0.31 | 0.52 | BinbHa peaganTauyis
- 0.04 | 0.48 | 0.94 | 0.75 AenirmerTauA
p= : : : : rinpoxiHoHoM

61-nih feHb BignNOBiAHI NOKasHWMKKM cknanu 0,79%0,2%
(p=0,94) Ta Ha 121-uih peHb — 0,75+0,2% (p=0,75). Ko-
penauia 3HayeHb WwinbHocTi MC Ta Yacom, WO NPOMLLOB
nicna 3akiH4eHHA YO onpomiHeHHA 3HayHa — r= -0,763.
LLloao cMHTeTMYHOro nokasHuka IH enigepmicy B rpyni
AenirmeHTauii rigpoxiHOHOM, MOro 3HAYeHHs Ha 45-ui
OeHb eKcnepmnmeHTy cknano 33,05 x 0,92% = 0,304 oga.,
a6o 121,0% (p=0,032 i3 BiporigHicTio BUNaLKOBOro 3Ha-
YEHHSA i3 rPynM KOHTPOO BUABUTUCA BiNbLUMM 33 eKc-
nepumeHTanbHy rpyny 35%) (tabn. 3). Ha 61-uit aeHb
ekcrniepumeHTy IH nokasas 43,68 x 0,79% = 0,345 og,,
abo 137,3% (p=0,0018 i3 BiporigHicTio A0BiNbHOMO Mo-
Ka3HWKa i3 rpynu KOHTPO/It0 NEPEBULLUTI MOKA3HUK EKC-
nepMmeHTanbHoI rpynu 29%). Ha 121-nit aeHb ekcrnepu-
meHTy IH gocar 53,49 x 0,75% = 0,401 oa., abo 159,7%
(p<0,001 i3 BiporiAHICTIO LOBINBHOIO NOKA3HMKa i3 rpynu
KOHTPO/IIO NEPEBULLUTU MOKA3HUK eKCNePUMEHTaNbHOI
rpynu 15%). Mixk aAHem ekcrnepumeHTy Ta IH enigepmicy
icHye cnabKuit 3BOPOTHI 3B’A30K, KoedilieHT KopensLil

Tabnuua 3 — 3HaueHHA p Npu nigpaxyHKy U-kputepito MaHHa-YiTHi
ana IH enigepmicy B eKcnepMmeHTaIbHUX rpynax
Nno BiAHOLIEHHIO A0 rPynu KOHTPOJIIO NO AHAX

HOM MOKa3HWUK cepeaHboi TOBLUUHMU

enigepmicy nokasas HaCTYMHi 3Ha- Sl 7] Bl AT - .

yeHHA: 45-Mil feHb eKkcnepumeHTy |P= 4.247x107%%(2.953x107%°| 4,.98x107'* | 4.98x10~7 BifibHA peaganTalis

= 33,054,81 MKM, WO He [eMOH- |p= 4.247x10™| 0.032 | 0.0018 |[3.265x107 ACTITMEHTELIA
riAPOXiHOHOM

CTPYE CTAaTUCTMYHOI BiAMIHHOCTI Big,
rpynu KoHTtpoato (p=0,48) (Tabn. 1),
Ha 61-uin geHb — 43,68+13,08 MKMm
(p=0,18) Ta 3pocTae o 53,49+5,65

Tabnuusa 4 — 3HaueHHA p Npu nigpaxyHKy U-kputepito MaHHa-YiTHI
ANA cepefHixX TOBLWMH enigepmicy MixK rpynoto genirmeHTau,ii
riapoxiHOHOM Ta BiNbHOI peaganTauii No AHAX

MKM — Ha 121-uit geHb eKkcnepwu-
MEHTY, MOKa3ylyu  [A0CTOBipHe

31-nii g. A45-nii . 61-nii g. 121-ui 4.

36iNblWEHHA LbOro MOKa3HMKA Mo
BiHOLWIEHHIO A0 TPYNU KOHTPO/IO

AenirmeHTauifa rigpoxiHoHom A0
Bi/fIbHOI peaganTauii, p=

X 0.026 0.24 0.13

(p=0,002). Kopensauia mix Tepmi-
HOM EKCMepUMEHTY Ta CcepesHbo
TOBLUMHOKO enigepmicy Ana rpynum

Ta6bnuua 5 — 3HaueHHA p Npu nigpaxyHKy U-Kputepito MaHHa-YiTHI
ana % naowi MC go naowi enigepmicy mixK rpynoto genirmeHrawii
riapoxiHoHOM Ta Bi/IbHOI peaaanTauii No AHAX

rigpoxiHOHy He3HayHa, ane npama
—r=0,321 — ynm TpuMBaniwe 3acTo-

31-uii g. A45-nii g, 61-nii g. 121-ui 4.

CyBaHHA 3acoby i3 rigpoxiHOHOM,

AenirmeHTauifa rigpoxiHoHoOm g0
BiZIbHOI peaganTalii, p=

X 0.70 0.24 0.31

TMM TOBWMN enigepmic. MNMoKasHUK
winbHocTi MC Ha 45-uih geHb eKc-

Tabnuua 6 — 3HaueHHA p Npu NigpaxyHKy U-kputepito MaHHa-YiTHi

nepumeHTy B rpyni genirmeHTauii gns IH enigepmicy mixk rpynoto genirmeHrau,ii rigpoxiHoHoOM Ta BilbHOIT

rigpoxiHoHom cknas 0,9210,27%,

peaaanTauii no AHAX

o He BUABNAE CTATUCTUYHO 3Ha-

31-uii 4. 45-uii . 61-uii 4. 121-uin a.

YyLoi BiAMIHHOCTI Big, KOHTPO/Ib-
Hoi rpynu (p=0,48) (Tabn. 2). Ha

penirmeHTaL,ifA rigpoxiHOHOM 4,0
BifIbHOI peaganTauii, p=

X 3.99x10¢ | 0.00016 0.91
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i L

(p=0,00016) i3 BiporigHicTio
76% 3HayeHHAa [H i3 rpynu
rigpOXiHOHY BMABUTLCA MEH-
WKMM 33 3HAYeHHA rpynu
BiNIbHOI peaganTauii. [Mpu-

ToBuMHA enigepmicy, MKm
w
o

MITHO, WO Ha 121-uit geHb
eKCnepuMmeHTy MnoKasHuK IH
pi3KO BTPATMB BiIgMIHHICTb
Mix rpynamu (p=0,91). Bipo-

rigHicte IH i3 rpynu BinbHOI

31-ni geHs 45-ui geHs 61-ni geHs 127-um geHb .
peaganTaLll BUABUTUCA 6inb-
TpUBaNiCTb eKCNepUMEHTY o
LWnm cknana 51%.
[ AenirmenTauis rigpoxiHonom [] Fpyna KoHTpoAw [[] Binera peapanTauis Y  xoAi  [OCNiAMKeHHS

PucyHOK 2 — InHamiKa BigHOBNEHHA cepeaHbOi TOBLUHM enigepmicy rpynu BinbHOI peaaanTaui,
AenirmeHTauii rigApoXiHOHOM Ta rpynu KOHTPOJIIO.

HaMW BUABNEHO 36iNblIEHHSA
nicna YO onpomiHeHHs Ta no-
CTynoBa noganblua Hopmari-
3auia NOKa3HMKA cepeaHbol
TOBWMHK  enigepmicy. Lle
LLINKOM BiAMNOBIAAE HAABHUM
HAaYKOBMM [JaHUM, A€ Kifb-

KiCTb KNITWUH Ta iX pAaiB 3po-

CTA€E HaBiTb Y €KCNepuMEeHTI
i3 bioiH)XeHepHOW LWKipoto
3 KNITUHaMKM LWKipn nogu-
HM [20]. TyT HasBHi oagpasy
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31-ni gerHb 45-uit gerb 671-ui gerb 127-ui geHb

TpUBanicTe eKCNepUMEHTY

[ AenirmenTauis riapoxiHoHom [[] Fpyna KoHTpoN0

PucyHok 3 — iuHamika BigHOBAeHHA % naowi MC Big naouli enigepmicy

B €KCMepUMEHTa/IbHUX rpynax.
ONA TPYyNU AenirmeHTauii rigpoxiHoHom r=-0,349 — yum
6inblue yacy npoxoguTh Big YP onpomiHEHHA, TUM MEH-
Wwui ctae IH.

Mpn NOpPIBHAHHI 3HAaYeHb TOBLUMHKU enigepmicy Mix
eKCNepPMMEHTANIbHUMMU TPYNaMn BMU3HAYEHO Pi3HULLIO
TiNbKM Ha 45-uii AeHb eKCMepMMEHTY, KOAW TOBLUMHA
enigepmicy y rpyni BUKOPUCTAHHA TiAPOXIHOHY MeHLUa
3a BignoBigHe 3HAYeHHA TrPynu BiNbHOI peaganTaLil
(p=0,026) (Tabn. 4).

MopiBHAHHA 3HaYeHb WinbHocTi MC B eKcnepumeH-
Ta/IbHUX TPynax He MOKa3ano CTAaTUCTUYHMX NiaTBep-
[OKeHb pisHOpigHOCTI NoKasHuMKiB (Tabn. 5).

Mpw nopiBHAHHI 3Ha4eHb |H enigepmicy byna HasiBHa
3HAYHa BIAMIHHICTb MiX eKCnepuMeHTaIbHUMK rpyna-
MK. Tak Ha 45-uit aeHb eKCnepuMMeHTY [OBifibHe 3Ha-
yeHHs IH i3 rpynu BinbHOI peaganTauii 6yno 6inbwmm 3a
rpyny riapoxiHoHy i3 BiporigHicTio 82% (p<0,001) (Tabn.
6). Ha 61-nit geHb Tak camo crnocTepiranaca AOCTOBip-
Ha BigMiHHicTb — IH rpynu riapoxiHoHy 6yB MeHLWwUMm

[[] Binsra peagantauia

2 asuwa — «peHomeH 45-ro
OHA» — MeBHe 3MeHLeHHA
TOBLUMHK enigepmicy y 060x
rpynax (puc. 2), aocrtosipHo
CUNbHiWe B rpyni rigpoxi-
HOHy. Lle ABuwe moxnuBe
yepes NpMpoAHY Ta NOCUNEHY
KepaToNiTUYHUMM KOMNOHEHTaMM 3acoby i3 rigpoxiHo-
HOM [eCKBaMalilo enigepmicy, WO 3a3HaB HaKoMuuy-
BasibHOro Y® Bnaunsy npotArom nepiogy OonpoMiHEHHA.
[pyre aBuLLe — HAPOCTAaHHA TOBLUMHW enigepmicy rpynu
riapoxiHoHy A0 121-ro AHA eKCcnepuMeHTY, Koiu Moro
TOBLULMHA HAbyBaEe CTAaTUCTMYHO [OCTOBIPHOrO MigBuU-
LWEeHHA 3HaYeHHA NO BiZHOLIEHHIO A0 FPynu KOHTPOSIO,
O MOXKe BYyTM NosiCHEHEe BUHMKHEHHAM AepMaTuUTy Ta
afanTaliMHOro NOTOBLUEHHA enigepmicy y BignoBiab
Ha TpuBane Ta perynspHe BUKOPWUCTAHHA 30BHILIHbOTO
3acoby. Lle 3HaxoaAnTb emnipuyHe NigTBEPAKEHHSA B Ki-
HIYHIN NpaKTULi, Ae AepMaTUT — MOXK/IMBUIA NOBIYHMIA
edeKT a1a 3acobiB, WO MICTATb rigpoxiHoH. MenaHoco-
Ma/IbHUN KOMMOHEHT CTAaTUCTUYHO [OCTOBIPHO NiABU-
WyeTbcA Ha 31-ui AeHb Ta NNIAQHOMIPHO Ta NOCTYMOBO
NOBEPTAETbCA A0 3HayYeHb HOPMMW Yy Mi3HiWi TepMiHM
crnocTtepeKeHHA. TaK CTaTUCTMYHA BiIgMIHHICTL BTpa-
YaEeTbcA BXe Ha 45-uih geHb ana obox rpyn. B Hawomy
BMMAAKY HAPOCTAHHA CKNano

275 67%, TOA4i AK B eKCnepumeHTi
égg 3 Ky/NbTYpPOIO KANITUH i3 ntoa-

» 200 CbKMX MEeNaHoUMUTIB 3HAYHO
= 175 _‘/“‘}i 6inblMIA, ane B TOM Ke uac
% ]Zg | = iHWi ,q,ocni,qmeHrfﬂ BKa3yloTb
& 100 Ha 3MiHYy po3noAainy menaHo-
™ 75 com, ane He ix Kinbkocti [21,
22 22]. JocToBipHMX BiAMIHHOC-
Tel 3Ha4YeHHA wWinbHocTti MC

31-ni geHs 45-uih gerHb 61-ni geHs 121-uit gewe  HE BU3HAYEHO Mix 060X eKc-
TpHBaNICTL EKCNEPUMEHTY nNePUMEHTaNIbHUX Tpyn, Xo4a

] AenirmenTauis rigpoxiHoHom [ Mpyna koHTpon:o [[] BinsHa peapzntauis Ha rpadiyHomy npeacras-
NeHHi (puc. 3) nomiTHO, WO

PUCYHOK 4 — luHamiKa BigHoBneHHs IH (B %) enigepmicy B eKCNepUMEHTaNbHUX rpynax. rpyna rigpoxiHOHy Ma€ AeLLo
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HUXKYi NOKAsHMKKU WinbHocTi MC, Hanbinbwe pisHMUA
nomiTHa Ha 121-ui aeHb (p=0,13). Tak camo rigpoxiHOH,
BBEAEHUI B cepefoBuLLe i3 NHOACBKMMU KepaTUHOLMU-
TaMM Ta Me/IaHOLMTaMM NOKa3aB 3MEHLLEHHSA Ki/IbKOCTi
YTBOPEHOrO MenaHiHy, NopiBHAHO A0 rPYNU KOHTPOIO
[23]. UikaBi pe3ynbTaT NpPoAeMOHCTPYBaANO BBEAEHHS
CUHTETMYHOrO NoKasHuKa IH enigepmicy. OyikyBaHoO, Nik
LMX 3Ha4yeHb Npunas Ha 31-uil AeHb, Nicna YOro nNoyas
3HMXKYBaTUCA. TaK NOKa3HUK IH He BTpaTUB CTaTUCTUYHOI
BiAMIHHOCTI Bif, rpynu KOHTpo/O Ana 0b6ox rpyn y xoza-
HOMY 3 BMBOAiB, 36epirwm NigBULWEHHA 40 KiHUA eKc-
nepMmeHTy. Y TOI Ke Yac npu nopiBHAHHI IH mix ekc-
nepMmMeHTaZIbHUMK Tpynamn Buasuaoca, wo IH rpynm
ri4pOXiHOHY AOCTOBIPHO MEHLMWIA 3a rpyny BiNbHOI pe-
aganTauii Ha 45-uii Ta 61-1it AHi eKcnepumeHTy, nicns
yoro Ha 121-uit aeHb Bigbynacb BTpaTa CTaTUCTUYHOI
BiZIMiIHHOCTi MiX rpynamu, L0 TaKOK YiTKO BiAbUBa€ETbCA

y TOBLi enigepmicy NOpiBHAHO 3 rPynok KOHTPOAIO Ha
31-ui aeHb. TOBLUMHK enigepmicy HaZani 3MeHLWYTb-
€A, OEMOHCTPYIOUM TUMYAcOBE XBWUENOLibHE CTOH-
WeHHA («beHomeH 45-ro AHA») Ta PO3BUTOK IMOBIPHUX
aganTauiiHMX ABULL B enigepmici 4o 121-ro aHs B rpyni
penirmeHTay,ii rigpoxiHoHom. LLinbHicTb menaHocom no-
CTYNOBO HOPMani3yeTbCcs ase 6e3 A0CTOBIPHUX BigMiH-
HOCTel 3HaYeHb MiXK rpynamu.

IH enigepmicy Ha 45-1i1 Ta 61-Ui oHI ekcnepumeHTy
[OCTOBIPHO HMXKYe B rpyni AenirmeHTauii riapoXiHOHOM,
nicns 4Yoro 3pPiBHIOETLCA 3@ PaXYHOK 36i/bLUEHHS TOBLIU-
HU enigepmicy.

TaKMM YMHOM MOXKHA CTBEPAKYBATH, WO NicAA Kypcy
YO onpomiHeHHA enigepmic nig BMJAMBOM FiAPOXiHOHY
npo3opilWmnii 3a enigepmic, WO BigHOBAOETLCA 6€3 BTPY-
YaHHA. Y TOM e YaC BUKOPWUCTAHHA 3acobiB Ha OCHOBI

y rpadiuHomy npeacrasneHHi (puc. 4). Taka xapaktepuc-
TMKa 3HAa4YeHHA 3yMOB/IEHA CaMe HAapPOCTAHHAM TOBLLMHM
enigepmicy B rpyni rifipoxiHoHy Ha 121-uit aeHb (puc. 2),
aake MC KOMMOHEHT He Ma€ NoAibHUX KoNMBaHb (puc.
3). OTke 3miHa IH Bigbynaca came yepes 3miHy TOBLUMHM
enigaepmicy. MoaibHi gaHi BinobpakeHi y onTMYHOMY Ao-
CNigXKeHHi 3aMiHHMKa LWKipK, ge CTyniHb NPOXOAMKEHHA
YO yepes noBepxHHO 3a/1€¥KaB Bif, KiIbKOCTI PAAIB KNITUH
(ToBLWMHK) NnoBepxHeBoro Wwapy [20].

BucHoBKM.

YO onpomMiHeHHs NpU3BOANTb 40 AOCTOBIPHOrO Nig-
BULLEHHA TOBLUMHWU enigepmicy, WiAbHOCTIi MeniaHOoCoOM
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rifPOXiHOHY edeKTUBHE B NEPLIMNA MicALb BUKOPUCTAH-
HA i3 WoaeHHow YactoTor. Yepes 30 gHiB WOAEHHOTO
BMKOPUCTAaHHA YacToTa 3aCTOCYBaHHA Mae byTu neperna-
HYTa, aAKe 3acib NPOLOBIKYE 3HUKYBATKU LLINIbHICTb Me-
JTAHOCOM, ane iIMOBIPHO NPOBOKYE peaKL,ito eniaepmicy.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

Locnignty Bname Y® onpomiHeHHA Ta 1a3epPHOro Ko-
baKTopy Ha KiNbKicTb Ta AUCTPUBYLIO MenaHocoMaslb-
HOTO KOMMOHEHTY 3 YypaXyBaHHAM aCMeKTy TOBLLMHM
enigepmicy, WO pasom BUCTyNnatTb 06’€KTUBHUM cyb-
CTPATOM MeNaHIHOBOI NirmeHTau,ii WKipw.
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OUHAMIKA BIAHOBJ/IEHHA WKIPU LWYPIB NICNA YNbTPA®IONETOBOIO ONPOMIHEHHA 3 TA BE3 BUKOPU-
CTAHHA rAPOXIHOHY

Cynum . A.

Pe3stome. YnbTpadionetose (YP) BUNPOMiHIOBAHHA € MPUPOAHUM CTUMYIATOPOM MeNaHOreHesy i K/A4yoBMM
eTionoriyHMm pakTopom PO3BUTKY rinepnirmeHTau,ii WKipn. Bname YP-npomeHiB BUKAMKAE 3MiHM B MiKPOOTOYEHHI
TKaHWH, LLLO, B CBOIO Yepry, Cnpuae menaHoreHesy. BogHouyac YP-sBMNpomiHIOBAaHHA BUKOPUCTOBYETLCA K Tepane-
BTUYHMIA 3aCib Npu NEBHUX 3aXBOPHOBAHHSAX LWKipK, cepes nobivuHMX edeKTiB AKUX € NiIrMeHTHI nopyLlieHHA. Cepes,
dbapmakonoriyHmx 3acobis Ana KopekLuii rinepnirmeHTalii LWMPOKO 3aCTOCOBYIOTL TAPOXiIHOH — iHriBITOp TMPO3MHa-
31, Wo 6epe y4acTb y CUHTE3i MenaHiHy.

Mema 00cnioxeHHA: AOCNIANTU Ta NOPIBHATM peakKLito WKipn Ha YP-BMNPOMiHIOBAaHHA B YMOBaX Bi/IbHOI pea-
AanTauii Ta nig BNAMBOM AenirMeHTYo40oro 3acoby Ha OCHOBI FigpPOXiHOHY.

06’ekm i memodu. MNigaocnigHUM Lypam 3 TEMHO-CIPUM MirMeHTOBaHMM XyTPOM POobuMaM AeninAauio B MixK10-
NaTKOBIN AinAHUI Ta NiaaaBanu cybepnuteMHOMY ONpomMiHEHHIO YD-BUNPOMiIHIOBaHHAM (NiKoBa A0BKMHa XxBuAi 311
HM) 15 pasis npotarom 30 AgHiB. 3rogoM TBapUH PO3AINNAN HA ABI rpynu: rpyny BiAbHOI peaganTauii Ta rpyny, AKy
06p0obnsanM genirmeHTyouUMM 3acO06OM Ha OCHOBI TiApPOXiHOHY. 3pasKK LWKipK 3 06pobaeHOI AiNAHKK BiabUpanum
WNsxom Gioncii naHu-Hoxem Ha 31-uin, 45-uii, 61-uit Ta 121-nit geHb ekcnepumeHTy. KOHTPOIbHI BionTaTh LWKipK
6ynn oTpMMaHi Bif, iHTaKTHUX TBapuH. CTPYKTYPHI 3MiHM B enigepmici 4ocniaxKysanum 3a 4onomoroto 3abapBieHHs
reMaToOKCU/IIHOM Ta €03MHOM, 3 Me/IaHOCOMM Bi3yanisyBanu 3a gonomoroto papbysaHHA 3a PoHTaHOM-MaccoHOM.
licTonoriuni 3pi3u aHanisysanu 3a Aonomorot mikpockona Carl Zeiss Primo Star (HimeuyumHa), ocHaleHoro ungpo-
BOIO Kamepoto Zeiss AxioCam ERc 5s i nporpamHum 3abesnedyeHHam a1a 06pobku 306parkeHb ZEN 2 (blue edition).
MopdomeTpuyHi napameTpu, BKAOUYAOUM TOBLLMHY enigepmicy Ta BiACOTOK NOLL, 3alMHATOI MeslaHOCOMaMM, BU-
MipoBaiv 3a AOMNOMOrOl0 NPorpaMHoro 3abesneyeHHa Imagel. IHTerpoBaHMiA NOKA3HMK NirMeHTaL|ii — iHAeKC He-
nposopocrTi (IH) — po3paxoByBanu Ak 4O6YTOK TOBLUMHM enigepmicy Ta BiACOTKOBOI NAOLLi, 3alMHATOI MenaHocoma-
Mu. MpoBeAeHO CTAaTUCTUYHUI aHanis.

Pe3ysibmamu. Y KOHTPO/IbHIN rpyni ToBWMKWHA enigepmicy ctaHoBmaa 32,6315,39 MKm, a MenaHOCOMM 3aiManm
0,77+0,24% nnowi enigepmicy, B pesynbtati yoro IH ctaHosmB 0,251 oanHUUb (NpuitHaTo 3a 100%). Ha 31-i1 aeHb
06b1aBi eKcnepuMmeHTasibHi rpynu Maan OA4HaKOBUIA piBeHb yabTpadionetoBoro onpomiHeHHs. ToBuwMHa enigep-
micy 36inbwmnnaca go 54,89+10,58 mkm, NoKkpuTTa MmenaHocom Ao 1,21+0,32%, wo cknagano 0,664 oguHuub IH
abo 264,3%. Y rpyni BinbHOI peaganTay,ii ToBLWMHA enigepmicy Ha 45-i, 61-i i 121-11 gHi cTaHoBWANa 40,814,8 MKMm,
49,93+11,16 mKm i 45,18+9,44 mKm BignoBigHo. BigcoTok naowi menaHocom ctaHosmB 1,03+£0,16%, 0,91+0,13% i
0,91+0,25%, wo ctaHosuno IH 0,42 (167,2%), 0,454 (180,8%) i 0,411 ognHuub (163,6%) BignosiaHo. Y rpyni, aka oT-
pvMyBasa riapoxiHOH, TOBLLMHA enigepmicy ctaHoBuAa 33,051£4,81 mkm, 43,68+13,08 mkm i 53,49+5,65 MKkm Ha 45-14,
61-11i 121-i gHi BignosigHo. BiacoTok naoui 3pisy enigepmicy, 3aiMHATOro menaHocomamu ctaHosus 0,92+0,27%,
0,79+0,2% Ta 0,75+0,2%, wo sianosigano IH 0,304 (121,0%), 0,345 (137,3%) Ta 0,401 oguHumub (159,7%).

BucHogKu. Y®-onpomiHeHHA NpM3BOANAO A0 3HAYHOTIO 36i/bLUEHHS TOBLMHM enigepmicy Ta LiNbHOCTI MenaHo-
com B enigepmici Ha 31-1 AeHb 3 NoAaNbWMM NOCTYNOBUM 3MEHLIEHHAM 3 YaCOM, LLO BiAPi3HANOCA MiXK rpynamu.
IH 3anuwwaBcs 3Ha4HO NiABULEHNM B 060X eKCnepmMeHTabHUX Frpynax B yCix 4acoBMX TOUKaX. Y TOM Yac fK Wifb-
HiCTb Me/laHOCOM He Mana CTaTUCTUYHO 3HaYyLMX BiAMIHHOCTE MixK rpynamu, IH Ha 45-i1 i 61-i aHi 6yB 3Ha4YHO
HUMKUYMM Y TPYNi, AKa OTPMMYBaNa rigpPOXiHOH, WO BKA3yE HA MOro NOMipHUI BNAWB HA MirMeHTaL,ito LWKipK B ymoBax
YO-iHayKoBaHOro menaHoreHesy.

KnrouoBi ciioBa: eKCnepumMeHT, ricToNorifA, Wypw, WKipa, MenaHiH, in-vivo, MenaHouuTu, peuenTtopu.

DYNAMICS OF RAT SKIN RECOVERY AFTER ULTRAVIOLET IRRADIATION WITH AND WITHOUT THE USE OF
HYDROQUINONE

Sulym H. A.

Abstract. Ultraviolet radiation is a natural stimulator of melanogenesis and the main etiologic factor of
hyperpigmented skin diseases. Under the influence of ultraviolet rays, changes in the tissue microenvironment
occur, which eventually stimulates melanogenesis. At the same time, ultraviolet light is used as a therapeutic agent
for some other skin diseases, among the side effects of which is the occurrence of pigmentary disorders. Among the
pharmacological methods of hyperpigmented diseases correction, hydroquinone is used — an inhibitor of tyrosinase,
an enzyme of melanin synthesis.

The aim: to investigate and compare the features of the skin response to ultraviolet radiation during the free
readaptation and under the influence of a hydroquinone-based drug.

Object and methods. Experimental rats with dark gray fur were shaved in the interscapular area and exposed to
UV irradiation (peak at 311 nm) at a suberythematous dose, 15 times in 30 days. Subsequently, the animals were
divided into two groups: a group of free readaptation and a group with depigmentation using a hydroquinone-based
preparation. The skin from the experimental area was sampled by punch biopsy on days 31, 45, 61, and 121 of the
experiment. Also, skin biopsies of the corresponding area were taken from animals of the control group. Structural
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changes in the epidermis were examined with hematoxylin and eosin staining, and melanosomes were visualized
using the Fontan-Mason staining method. The preparations were examined using a Carl Zeiss Primo Star microscope
(Germany) equipped with a Zeiss AxioCam ERc 5s digital camera (Germany) and ZEN 2 (blue edition) image capture
software (Germany). The morphometric determination of the epidermal thickness, % of the epidermal area
occupied by melanosomes was performed using the freely distributed Imagel software, and then the synthetic
index of “opacity index” was mathematically determined — the product of the average epidermal thickness by % of
the area occupied by melanosomes. Statistical analysis was performed.

Results. The studied parameters in the control group were as follows: epidermal thickness 32,63+5,39 mkm.
The square of the epidermis section occupied by MS was 0,77+0,24%. Thus, the opacity index for the epidermis
of the control group was 0,251 units. This value was also taken as 100%. On day 31, the experimental animals of
both groups received the same UV exposure. The thickness of the epidermis reached 54,89+10,58 mkm, the % of
the epidermal area occupied by melanosomes was 1,21+0,32%, so the opacity index = 54,89 x 1,21% = 0,664 units,
or 264,3%. For the group of free readaptation, the thickness of the epidermis on the 45th, 61st and 121st days
of the experiment was 40,8+4,8 mkm, 49,93+11,16 mkm, 45,18+9,44 mkm, respectively. % of MS area reached
1,03+0,16%, 0,91+0,13%, 0,91+0,25% and opacity index, respectively, 0,42 units, or 167,2%, 0,454 units, or 180,8%,
0,411 units, or 163,6%. For the hydroquinone depigmentation group, the thickness of the epidermis on the 45th,
61st and 121st days of the experiment reached 33,05+4,81 mkm, 43,68+13,08 mkm, 53,49+5,65 mkm, respectively.
The % of MS area was 0,92+0,27%, 0,7910,2%, 0,75+0,2% and the opacity index was 0,304 units, or 121,0%, 0,345
units, or 137,3% and 0,401 units, or 159,7%, respectively.

Conclusions. UV irradiation leads to a reliable increase in epidermal thickness, melanosome density in the
epidermis on day 31 and then gradually decreases at different rates. The opacity index in both groups was markedly
increased during all stages of observation. The density of MS has no significant differences between the experimental
groups, while the opacity index on days 45 and 61 of the experiment was reliably lower in the hydroquinone
depigmentation group.

Key words: experiment, histology, rats, skin, melanin, in-vivo, melanocytes, receptors.
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ASSESSMENT OF BIOCHEMICAL MARKERS OF OXIDATIVE STRESS IN WOMEN WITH

HYPERTENSIVE DISORDERS OF PREGNANCY
Zaporizhzhia State Medical and Pharmaceutical University (Zaporizhzhia, Ukraine)
kirichenkomihail93@gmail.com

Hypertensive disorders of pregnancy (HDP) are major contributors to maternal morbidity and adverse perinatal
outcomes and are linked to oxidative stress (0S). Evaluating OS biomarkers in HDP may refine pathophysiologic un-
derstanding and risk assessment. The aim of the study — to evaluate biochemical markers of OS in women with HDP.
Prospective controlled study of 65 third-trimester women: HDP group (n=35; gestational hypertension or moder-
ate-to-severe preeclampsia) and controls (n=30). In plasma, protein oxidative modification was measured: aliphatic
aldehyde-protein hydrazones (AFG) and carbonyl-protein hydrazones (CFG). Antioxidant enzymes were assessed:
superoxide dismutase (SOD) and glutathione reductase (GR). Data are median [Q1-Q3]. Shapiro-Wilk, Mann-Whit-
ney U (between-group), and Wilcoxon signed-rank (paired) tests were used, significance p<0.05. In the HDP group,
AFG increased from 4.28 to 6.86 (p<0.05) and CFG from 3.60 to 4.76 (p<0.05) after stimulation. In controls, AFG rose
from 2.93 to 4.14 (p<0.05), whereas CFG changed from 2.98 to 3.26 (p>0.05). Between-group differences in AFG and
CFG were significant before and after stimulation (p<0.05). Antioxidant enzymes were reduced in HDP: SOD 7.89
[6.17-9.09] vs 13.78 [10.99-16.52] U/mg protein/min (p<0.05); GR 6.70 [6.30-6.95] vs 18.20 [17.03-18.80] umol/g

ISSN 2077-4214. Bichuk npo6nem 6ionorii i megnuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178) 237
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/




