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surements of the heigh and width of folds of mucosa, the thikness of lamina propria, as well as the thikness of mu-
cosa between folds were made. For this purpose pictures of histological preparations were used, taken using a x20,
x40 lens. The confidence level for morphometric studies was set at &=95. The difference between groups was con-
sidered significant when p<0,05. All statistical calculations were performed using the software RStudio v. 1.2.5042.

Results. It was found that after two weeks of experiment, the thikness of mucosa increases slightly to
(14,40£2,02) um, after 4 weeks of nalbuphine administration it is (18.40+3.60) um, and after 6 weeks it is equal to
(23,20+8.54) um. After 2 weeks of the experiment, the thickness of the lamina propria of the mucosa also increases
to (9.28+1.47) um, after 4 weeks of nalbuphine administration it is (13.40+3.74) um, and after 6 weeks is equal to
(16.00£3.59) um. After 2 weeks of administration of nalbuphine, there is a decrease in the length of the fold of
the mucosa of the ampulla of the uterine tube of a white rat, compared to the control, to (113.00+38.60) um, the
control — (143.00+57.80) um, p<0 ,05, after 4 weeks of nalbuphine administration it is (92.00£47.60) um, after 6
weeks it is (53.60£29.90) um. After 2 weeks of the experiment, the width of the fold of the mucosa also decreases
to (53,00+18.80) um, the control — (60.90+18.40) um, p<0.05, after 4 weeks of nalbuphine administration it is
(40.20+£15.60) um, and after 6 weeks it is equal to (32.10+16.10) um.
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MORPHOLOGICAL ASSESSMENT OF THE APPLICATION OF HYDROGELS FOR THE LOCAL

TREATMENT OF INFLAMMATORY WOUNDS IN AN EXPERIMENT
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
Sunmedukraine@i.ua

Studying changes in the morphological picture with modelled purulent inflammatory diseases is an urgent sci-
entific task.

The main advantages of hydrogel bandages are absolute sterility from the moment of their manufacture, sorp-
tion properties, biocompatibility, a slight effect of desensitisation due to cooling of the wound surface, elasticity,
atraumaticity during replacement, and transparency. For this study, we used hydrogel bandages saturated with
silver ions and an antioxidant drug.

The study aimed to investigate the morphological picture of the wound healing process in the experiment using
hydrogel bandages saturated with silver ions and an antioxidant drug.

The experiment was performed on 80 male rats. Animals were withdrawn from the experiment on days 3, 7, 10,
14. Weigert staining was used to identify elastic fibres. Trichrome-Mason stain was used to detect muscle tissue and
collagen fibres. Magnification was x40 and x100.

There were no differences in wound morphology on the third day in the control, first, and second experimental
groups. There were signs of angiogenesis in the third group on the third day. During this period, the formation of
elastic fibres was noted.
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An early onset of granulation tissue formation was noted in the third group. On the seventh day, there were signs
of fibroplasia. On the 10th day, the wound edges were epithelialised, and a scar with fibroblast and fibrocyte domi-
nance was observed in the superficial layers, while in the depths, there was a significant accumulation of collagen,
indicating an early onset of regeneration from the dermis. The elastic framework of the scar was fully formed on the

14th day of healing.

Thus, it can be argued that reparative changes develop faster and more fully in the wounds of animals treated
with local effects of hydrogel bandages saturated with silver ions and an antioxidant drug.

Key words: wound healing, morphological study, elastic fibres, tissue dentritis, hydrogel bandages.

Connection of the publication with planned re-
search works.

This article is a fragment of the complex scientific
topic “Improvement and implementation of methods
of reconstructive and restorative operations and re-
generative technologies in the maxillofacial area”, state
registration number 01200002134 of the Department
of Surgical Dentistry and Maxillofacial Surgery, Faculty
of Dentistry, Danylo Halytskyi Lviv National Medical Uni-
versity.

Introduction.

It is well known that any inflammatory process has
a phase course, reflected in many modified classifica-
tions. It is generally accepted to distinguish the follow-
ing phases of wound healing: 1) traumatic oedema and
inflammation, which is divided into two periods — the
period of vascular changes and the period of wound
cleaning; 2) proliferation with the formation of granu-
lation tissue; 3) epithelialisation and scar organisation
[1]. Despite the fact that healing processes can occur at
different rates in different parts of the wound, their gen-
eral sequence is the same.

It is known that characteristic changes occur at the
cellular level during the development of the inflamma-
tory process [2]. Therefore, studying changes in the
morphological picture with modelled purulent inflam-
matory diseases is an urgent scientific task.

Also of scientific value is the study of the possibility
of using hydrogels saturated with various drugs for local
wound treatment [3, 4].

The main advantages of hydrogel bandages in com-
parison with conventional bandages are absolute ste-
rility from the moment of their manufacture, sorption
properties, biocompatibility, a slight effect of anaesthe-
sia due to cooling of the wound surface, elasticity, atrau-
maticity during replacement, transparency, and the
ability to be saturated with various drugs. In contrast to
conventional gauze bandages, which have a short-term
therapeutic effect, hydrogel bandages have a prolonged
effect and do not require such frequent replacement [5,
6, 7].

Particular attention should be paid to the ability to
saturate hydrogels with various substances, trace ele-
ments and drugs. We used hydrogel bandages saturated
with silver ions and an antioxidant drug for the present
study.

The aim of the study.

To investigate the morphological picture of wound
healing in the experiment using hydrogel bandages sat-
urated with silver ions and an antioxidant drug.

Object and research methods.

In performing this study, we adhered to generally
accepted world and national standards in accordance
with the basic provisions of the Helsinki Declaration
of the World Medical Association for the Ethical Prin-

ciples of Scientific Medical Research Involving Human
Subjects (1964-2008), EEC Directive 609 (24.11.1986)
and orders of the Ministry of Health of Ukraine No. 690
(23.09.2009) and No. 944 (14.12.2009) and the require-
ments for humane treatment of experimental animals
regulated by the Law of Ukraine “On Protection of Ani-
mals from Cruelty” (No. 3447-IV of 21.02.2006) and the
European Convention for the Protection of Vertebrate
Animals Used for Research and Other Scientific Purpos-
es (Strasbourg, 18.03.1986).

The experimental study was conducted at the vi-
varium of the Danylo Halytskyi Lviv National Medical
University. All animals were kept following the Sanitary
Regulations for the arrangement, equipment and main-
tenance of experimental biological clinics (vivarium),
where they received a standard diet.

The experimental study was conducted on 80 ma-
ture male Wistar rats weighing 150 to 200 grams.

To study the healing processes in experimental ani-
mals, experimental infected wounds were formed [8,
9]. For this purpose, white sexually mature male Wistar
rats were depilated on the back in the interscapular re-
gion one day before surgery. The infected wound was
modelled under sterile conditions under anaesthesia
using diethyl ether. After aseptic treatment, a skin area
with subcutaneous adipose tissue measuring 2x2 cm
to the superficial fascia was excised on the depilated
area. After that, a gauze stick saturated with a culture
of Staphylococcus aureus was inserted into the wound.
The wound was left open. On the third day, the rats de-
veloped a wound with all signs of inflammation.

The distribution of experimental groups of animals
in the study of the peculiarities of the course of the pu-
rulent wound process was as follows:

1) intact animals (10 male rats);

2) control group — the wound was washed with 3%
H,O, solution, and a sterile ointment bandage with Le-
vomycol was applied to the animals of this group on the
third day after its modelling (10 male rats);

3) experimental group 1 — on the third day after the
modelling, the wound was washed with H,O, solution,
and a hydrogel bandage saturated with silver ions was
applied (20 male rats);

4) experimental group 2 — on the third day after
modelling, the wound was washed with H,0, solution,
and a hydrogel bandage saturated with the antioxidant
drug “Quercetin” was applied (20 male rats);

5) experimental group 3 — animals of this group, on
the third day after modelling the infected wound, were
treated with H,0, solution and a hydrogel bandage satu-
rated with silver ions and the antioxidant drug “Querce-
tin” was applied (20 male rats).

All hydrogels were fixed to the wounds on the ani-
mals’ backs using gauze bandages to prevent their dis-
placement and licking by the animals.
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Figure 1 — Wound with tissue detritus, exudative reaction and fibrin Figure 5 — Tissue detritus on the wound surface (arrows),
deposits. Control group. Day 3 of the experiment. Masson’s stain granulation tissue in the dermis (highlighted). | experimental
(trichrome). Magnification: x100. group. Day 10 of the experiment. Hematoxylin and eosin staining.

Magnification: x100.
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Figure 2 — Beginning of the development of elastic fibres in Figure 6 — Tissue detritus on the wound surface, granulation tissue
granulation tissue in the superficial layers of the dermis. Control in the dermis. Il experimental group. Day 14 of the experiment.

group. Day 7 of the experiment. Weigert staining of elastic fibres. Hematoxylin and eosin staining. Magnification: x100.
Magnification: x100.

Figure 3 — Remains of tissue detritus on the wound surface Figure 7 — Development of elastic fibres in the granulation tissue in
(triangle), partial epidermis (arrows), cellular scar (asterisks). the dermis layer, angiogenesis (the number of vessels decreases,
Control group. Day 14 of the experiment. Hematoxylin and eosin their walls are formed). Il experimental group. Day 14 of the
staining. Magnification: x100. experiment. Weigert staining of elastic fibres. Magnification: x100.

b K
Figure 4 — Tissue detritus with exudative reaction. | experimental Figure 8 — Tissue detritus on the wound surface, the beginning of
group. Day 3 of the experiment. Hematoxylin and eosin staining. angiogenesis. Il experimental group. Day 3 of the experiment.
Magnification: x100. Hematoxylin and eosin staining. Magnification: x100.
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Animals were withdrawn from the experiment on
days 3, 7, 10, 14. The excised fragments were fixed in
10% formaldehyde solution and poured into paraffin
blocks, from which histological sections were made
using standard techniques. Sections of 4-5 um thick-
ness were made using a microtome, deparaffinised and
stained with haematoxylin-eosin to assess the overall
histological picture. Weigert staining was used to identi-
fy elastic fibres. The Mason method (trichrome-Mason)
was used to detect muscle tissue and collagen fibres.
The magnification was x40 and x100.

Research results and their discussion.

Results of purulent-inflammatory wound healing in
the control group.

Observation period — 3rd day: the wound had mass-
es of tissue detritus with exudative reaction, without
signs of organisation (fig. 1).

Observation period — 7th day: the development
of elastic fibres is noticeable, which occurs simultane-
ously with angiogenesis and the absence of fibrogenesis
(fig. 2).

Observation period — 14th day: a formed cell-type
scar is noticeable: fibroblasts and fibrocytes predomi-
nate, and collagen fibres are poorly developed. The
wound surface is covered with several rows of squa-
mous epithelial cells (fig. 3).

Results of purulent-inflammatory wound healing in
the first experimental group.

The observation period was 3 days: the wound con-
tained masses of tissue detritus with an exudative reac-
tion, without signs of regeneration (fig. 4).

The observation period was 10 days: % of the wound
depth was filled with cellular granulation tissue, and
tissue detritus was still present on the wound surface
(fig. 5).

Results of purulent-inflammatory wound healing in
the second experimental group.

In the second group, pathological changes in the
wounds on days 3 and 7 did not differ from those in the
control and first experimental groups. On day 10, granu-
lation tissue filled almost the entire wound. It was noted
that the cellular component (fibroblasts and fibrocytes)
was expressed evenly with the fibrous component (fi-
broplasia with the development of collagen fibres) (fig.
6). Also, the development of elastic fibres was noted
in parallel with fibrogenesis with the formation of an
elastic framework of the future scar with wound con-
traction. Angiogenesis is completed with a decrease in
the number of vessels and the formation of their walls
(fig. 7).

Results of purulent-inflammatory wound healing in
the third experimental group.

The observation period was 3 days: in the masses of
tissue detritus, signs of angiogenesis, that is, the prolif-
eration of thin-walled vascular cavities lined with endo-
thelial cells, were observed (fig. 8).

Also, during this period, the formation of thin and
short elastic fibres in the deep layers of the wound (at
the level of the hypodermis) was noted (fig. 9).

Observation period — 7th day: active development
of granulation tissue on the wound surface was noted.
Angiogenesis and fibrogenesis were observed simulta-
neously (fig. 10).

Observation period — 10th day: epithelialisation at
the wound edges with scar formation was noted, which

Figure 9 — Development of elastic fibres in granulation tissue in
the hypodermis. Il experimental group. Day 3 of the experiment.
Weigert staining of elastic fibres. Magnification: x100.

Figure 10 — Granulation tissue on the wound surface (indicated by
arrows). Il experimental group. Day 7 of the experiment. Masson’s
stain (trichrome). Magnification: x40.

Figure 11 — Wound epithelialisation (triangle); in the superficial
layers — cellular scar (indicated by arrows), deeper - fibrotic scar
with collagen deposits (asterisks). Il experimental group. Day 10 of
the experiment. Single thick-walled vessels. Hematoxylin and eosin
staining. Magnification: x40.

Figure 12 — Epithelialised, collagenised small cell scar (indicated
by arrows). On the right and left — unaffected skin with intact
attachments. 11l experimental group. Day 14 of the experiment.
Hematoxylin and eosin staining. Magnification: x40.
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Figure 13 — Epithelialised, collagenised small cell scar (indicated
by arrows). Epidermis is marked with asterisks. Right and left —
unaffected skin with intact attachments. 11l experimental group.
Day 14 of the experiment. Hematoxylin and eosin staining.
Maghnification: x100.

Figure 14 — Formed epithelialised scar. Formed elastic scar
framework. 11l experimental group. Day 14 of the experiment.
Weigert staining of elastic fibres. Magnification: x40.

Figure 15 — Formed epithelialised scar. The elastic framework of
the scar is formed. The elastic fibres are black. Il experimental
group. Day 14 of the experiment. Weigert staining of elastic fibres.
Magnification: x100.

was more cellular in the superficial layers due to fibro-
blast and fibrocyte proliferation, and in the deeper lay-
ers — significant collagen deposits and a decrease in the
number of vessels (fig. 11).

Observation period — 14 days: collagenised scar for-
mation is complete. The wound is completely epitheli-
alised. The epidermis is thin, consisting of two to three
layers. There are no skin additions (figs. 12, 13).

The scar also has a well-developed elastic frame-
work, which contributed to the reduction and stabilisa-
tion of the wound (figs. 14, 15).

Analysing the results of the morphological study, it
can be stated that there were no differences in wound
morphology on the third day of the experiment in the
control, first and second experimental groups. Also,
the morphological data do not contradict the results
of other scientists about the structural picture of an
inflammatory wound in rats at this time [10]. Only the
phenomena of alversion with an exudative reaction
were observed. In contrast, in the third experimental
group, signs of angiogenesis could be seen on the third
day. Also, the formation of thin and short elastic fibres
was noted during this period.

In the control group, in contrast to the experimental
group, the formed scar on day 14 was of a cellular type,
with minimal signs of collagenisation.

Also, it can be concluded that the morphological
changes in the dynamics of the first and second experi-
mental groups were almost the same.

An early onset of granulation tissue formation was
noted in the third experimental group. In particular,
angiogenesis and synthesis of elastic fibres began very
early, on the third day. On the seventh day, signs of fi-
broplasia were noted. On the 10th day, the wound
edges were epithelialised, and a cell-type scar with fi-
broblasts and fibrocytes dominating in the superficial
layers was observed, while in the depths, there was a
significant accumulation of collagen, indicating an early
onset of regeneration from the depths of the dermis. It
is also evidenced by the scarring changes in the hypo-
dermis and subcutaneous adipose tissue. The data ob-
tained are consistent with studies of healing modelled
inflammatory wounds in experimental animals [11]. The
elastic framework of the scar was fully formed on the
14th day of healing.

Conclusions.

Thus, it can be argued that reparative changes devel-
op faster and more fully in the wounds of animals that
were subjected to local exposure to hydrogel bandages
saturated with silver ions and an antioxidant drug.

Prospects for further research.

The study’s results can be used for further clinical
investigation of the effectiveness of using hydrogel ban-
dages saturated with silver ions and antioxidant drugs
for the local treatment of odontogenic abscesses and
phlegmon.
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MOP®OTOTNYHA OLUIHKA 3ACTOCYBAHHA MNAPOTENEBUX NOB’A30K
ANnAa MICUEBOTIO /1IKYBAHHA 3AMNAJ/IbHUX PAH B EKCMEPUMEHTI

JNIbBiBCbKMIA HaLiOHaNbHUIF MeAUYHMI yHiBepcuTeT imeHi JaHuna FaauubKoro (m. J/lbeis, YKpaiHa)
Sunmedukraine@i.ua

BusyeHHs 3MiH MOPEoa02i4YHOI KapmuHU 3 MO0Oesnb08AHUMU 2HIlHO-3arnanbHUMU 30X80PIHOBAHHAMU €
aKMyaneHUM HAyKOBUM 3G80GHHSAM.

OcHoBHUMU rnepesazamu 2idpoaenesux rnoe’sa3oK €: abCoaoMHa cmepusbHiCMb 8i0 MOMeHMY iX 8U20MOB/1eHHS,
copbyitiHienacmusocmi, biocymicHicme, He3Ha4YHUl ehekm 3HeuyneHHA 30 PAaXyHOK 0X0/100XEeHHS PAHOBO0I I0BEPXHI,
enacmuyHicmes, ampasmamuy4Hicme npu 3amiHi, nposopicme. [n9 0aHO20 00CAIOHEeHHA 8UKopucmosyeasnu
2i0poaenesi No8’a30K Hacu4yeHi ioHamu cpibaa ma aHMUOKCUOAHMHUM rpernapamom.

Memoto 0ocnioreHHs 6ys10 0ocnioumu Mopgos02iYHy KAPMUHY 3020EHHSA PAHOB020 MPOYECY 8 eKcriepumeHmi
MpU 30CMOCYB8aHHI 2i0pozenesux No8’a30K Hacu4YeHuUX ioHamu cpibaa ma AHMUOKCUOAHMHUM MPenapamom.

ExkcniepumeHm 6yno nposedeHo Ha 80 wypax-camysax. Busodusau meapuH 3 ekcriepumeHmy. Ha 3, 7, 10, 14
006y. [ina ideHmugikauii enacmu4Hux 80/0KOH 3aCmoco8ys8anocs 3abapeneHHA 3a Belizepmom. [na eusaeneHHs
M’A30801 MKAHUHU Ma KOsAIG2eHOBUX B80/I0KOH BUKOPUCMOBY8asau mpuxpom-MacoH. 36inbweHHa — x40 ma x100.

Y KoHmponbHili, nepwiti ma Opyeili 0ocaidHuUx epynax 8iocymHi 8iomiHHOCMIi y Mopghonoeii paHU Ha mpemio
006y. Y mpemili epyni Ha mpemto 006y — 03HaKU aHziozeHe3y. Y ueli nepiod 8i03HAYEHO YyMBOPEeHHSA enacmuYHUX
B0/10KOH.

Y mpemili 2pyni 8i03Ha4eHO PAHHIlG MoYamoK hopmy8aHHA 2paHynayiliHoi mKaHUHU. Ha ceomy 006y 6ynau
8i03HaueHi 03HaKuU gibponnaszii. Ha 10-my 006y Kpai paHu byau enimenizo8aHi, y nosepxHesux uiapax crocmepieascs
pybeub i3 0omiHy8aHHAM pibpobaacmis i pibpoyumis, mooi, AK y 2nubUHI, 6y10 3HAYHE HA2POMAOH(EHHSA KOsaz2eHy,
Wo cgidyumse npo paHHil moyamok pezeHepayil i3 2aubuHu Aepmu. EaacmuyHuli Kapkac pybus noeHOYiHHO

cpopmysascs Ha 14-my 006y 3020€HHS.

TaKUM YUHOM, MOXCHA CMBepPOXy8amu, W0 pernapamueHi 3MiHU po3susaromscs weudwe i binbw No8HOYiHHO
Yy pPaHax meapuH, AKUM 3acmocosysascs Micyesull enaue 2idpozenesux nos’a3oK HacudyeHux ioHamu cpibaa ma

QHMUOKCUOAHMHUM npernapamom.

Key words: 3020€HHA paH, MopgosoziuHe 00CAIOMEHHS, eaAaCMUYHi B80/10KHA, MKAHUHHUU OeHmpum,

2i0poeenesi No8’a3Ku.

3B’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0CAIA-
HUMK poboTamu.

[aHa ctatTa € pparmeHTOM KOMMAEKCHOI HayKoBOi
TeMUn «YIOCKOHA/IeHHA Ta BNPOBAJAMKEHHA METOAIB pe-
KOHCTPYKTUBHO-BIZAHOB/IOBA/IbHUX OMepauii Ta pere-
HEepPaATMBHUX TEXHOMONN Y LWeNenHo-ANLEBIN AinaHLI»,
Ne aeppeectpauii 0120U002134 kadenpu xipyprivyHoi
CTOMATO/IOrT Ta LWenenHo-11ueBoi Xipyprii cromaTtono-
rivHoro ¢akynoreTy JIbBiBCbKOrO HaLiOHA/NbHOrO Me-
OMWYHOro yHiBepcuTeTy imeHi [aHuna lanvubKoro.

Bcryn.

AK Bigomo, Byab-AKUIA 3anafbHUI Npouec mae da-
30BUI Nepebir, AKKIA BigoBpaXKeHO y 3HaUHIN KinbKoc-
Ti mopuoikoBaHUX Knacudikaliid. 3araNbHONPUNHATO
BUAINATM TaKi $a3n 3aroeHHA paHu: 1) TpaBMATUYHOTO
HabpAKy Ta 3ananeHHA, AKa NOAINAETbCA Ha 2 nepioau
- nepiog, CyAMHHUX 3MiH i nepiod, ounLEHHA paHu; 2)
nponidepauii 3 yTBOPEHHAM rpaHyNALiIAHOT TKAHUHMK; 3)
enitenisay,ii i opraHisauii pybusa [1]. He3saxatoun Ha Te,
WO Y Pi3HMX AiNAHKaX paHW NPOLLECH 3arOEHHA MOXKYTb
NPOXOANTU 3 Pi3HOIO WBMAKICTIO, iX 3arasibHa Nocnifo.-
HiCTb NPOXOAMUTbL OAHAKOBO.

Biaomo, L0 xapaKTepHi 3MiHM BiabyBatoTbCA Ha KAi-
TMHHOMY PiBHi NPU PO3BMTKY 3ananbHOro npouecy [2].
Tomy, BUBYEHHS 3MiH MOPdOIOriYHOT KAapPTUHU 3 Moje-
NIbOBAaHUMM THIMHO-3aMa/IbHUMM 3aXBOPIOBAHHAMMU €
AKTyaZIbHUM HayKOBUM 3aBAAHHAM.

TaKoXK, HayKOBY LiHHiICTb npeactaBase coboto BU-
BYEHHA MOX/IMBOCTI 3aCTOCYBaHHA Tigporenis Hacuye-

HUX PI3HUMM NiKAPCbKMMM NpenapaTamu gasa micueBo-
ro NikyBaHHA paH [3, 4].

OCHOBHMMM nepeBaramu rigporenesnx Mos’s30K
NOPiBHAHO 3i 3BMYHMMW NOB’A3KaMM €: abcoNtoTHA
CTEPUNbHICTb BiJ, MOMEHTY iX BUTOTOBNAEHHS, COpbL,in-
Hi BnacTMBOCTi, BioCcyMicHiCTb, HE3HAYHUI edeKT 3He-
Yy/NIeHHA 33 PAaXyHOK OXOJIOAMEHHA PaHOBOI NMOBEPXHI,
€N1aCTUYHICTb, aTPaBMaTUYHICTb MPU 3aMiHi, NPO30pPiCTb,
3[,aTHICTb HAaCMYyBaTMUCA Pi3HUMM NiKAPCbKMMU Npena-
patamu. Ha npoTuBary 3arasibHONPUINHATUM Map/eBUM
nos’A3KaM, AKi MaloTb KOPOTKOTPUBANUI TepaneBTUY-
HWI edeKT, rigporenesi NOB’A3KM MatoTb NPOSIOHTOBaAHY
Aito i He NnoTpebyoTb TaKol YacToi 3aminHu [5, 6, 7].

OKpemoi yBaru 3ac1yroBye MOXJ/MBICTb HACUYyBaTH
rigporeni pisHMMM pevyoBMHAMM, MiKpoenemeHTamm Ta
npenapatamu. [1na faHOro AocniAXKeHHA BUKOPUCTOBY-
Ba/M rigporenesi NOB’A30K Hacu4eHi ioHamu cpibna Ta
AHTMOKCUAAHTHUM NpenapaTom.

MeTta gocnipeHHs.

Jocniantv mopdonoriyHy KapTUHY 3aroeHHA paHo-
BOrO MpoLecy B €KCMepPMMEHTI MPW 3aCTOCYBaHHI rigpo-
reseBmxX NoB’A30K HaCMYEeHUX ioHamK cpibsa Ta aHTUOK-
CUAQHTHUM NpenapaTom.

O6’eKT i meTOaM AoCNiAXKEHHA.

Mpn BWKOHAHHI AaHOro AOCAIANKEHHA [OTPUMY-
Ba/IUCb 3arasibHOMPUIMHATUX CBITOBUX Ta BiTYM3HAHMUX
HOPM BiANOBIAHO A0 OCHOBHMX NOAOXEHb [eNbCiHCbKOT
AeKknapauii BcecBiTHbOI MeanyHOI acouiauii npo eTny-
Hi MPUHUMNW NPOBEAEHHA HAYKOBUX MEeAUYHUX AOCAi-
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PUcyHOK 1 — PaHa 3 TKAHUHHUM AETPUTOM, EKCYAAaTUBHOIO PUCYHOK 5 — TKAHMHHUIA AETPUT HA NOBEPXHI PaHU (CTPinKu),
peakuieto i aenosutamu ¢ibpuHy. KoHTponbHa rpyna. 3-ta rpaHynsauiiiHa TKaHuHa y aepmi (BuaineHa). | gocnigHa rpyna. 10-ta
Ao6a ekcnepumenTy. 3a6apsieHHs 3a MaccoHom (Tpuxpom). Ao6a excnepumenTy. 3a6apBaeHHA FeMaTOKCUNIHOM Ta €03MHOM.
36inbweHHs: x100. 36inbweHHs: x100.

PUCYHOK 2 — [o4aTOK PO3BUTKY €1aCTUUHUX BOJIOKOH Y PUCYHOK 6 — TKAHMHHUI1 4eTPUT Ha NOBEPXHi PaHu, rpaHynaLiiiHa
rpaHyNALiiHIN TKAHMHI Y NOBepXHEeBUX Wapax aepmu. KOHTponbHa TKaHUHA y Aepmi. Il gocnigHa rpyna. 14-ta fo6a eKcnepumeHTy.
rpyna. 7-ma fo6a ekcnepumenTy. 3abapBieHHs eNacTUUHNX 3abapBneHHA reMaToKCUIIHOM Ta e03uHOM. 36inblueHHs: x100.

BOJIOKOH 3a Beiireptom. 36inbweHHsA: x100.

PUCYHOK 7 — PO3BUTOK €1aCTUMHUX BONIOKOH Y rPaHynALiiHii

PUCYHOK 3 — 3a/IMLLKMN TKAHUHHOTO AETPUTY HA NOBEPXHI paHU TKaHUWHI Y Wapi Aepmu, aHrioreHes (KiNbKicTb CyauH MmeHLWaE,
(TPUKYTHMK), YyacTKoBa enigepmisauia (CTPiNKK), KNITUHHKUIA dopmytoTbea ix cTiHku). Il gocnigHa rpyna. 14-ta goba
py6eup (3ipouku). KoHTponbHa rpyna. 14-t1a Ao6a eKcrnepumeHTy. eKkcnepumeHTy. 3a6apBaeHHA enacTUYHMX BOJIOKOH 3a Belireptom.
3ab6apBneHHA reMaToKCUNiHOM Ta eo3uHOM. 36inblueHHs: x100. 36inbweHHs: x100.

PUCYHOK 8 — TKAHMHHMIT AeTPUT Ha NOBEPXHi PaHU, MOYATOK

PUCYHOK 4 — TKAHMHHUIA JETPUT i3 eKCY[aTUBHOIO peaKLielo. opraHi3aujii aHrioreHesy. Il gocnigHa rpyna. 3-1a go6a
| pocnipHa rpyna. 3-1a f06a ekcnepumeHnTy. 3abapBieHHA eKkcnepumeHTy. 3abapBaeHHA reMaTOKCUNIHOM Ta €03MHOM.
remaToKCcMNiHOM Ta eo3nMHOM. 36inbeHHA: x100. 36inbweHHs: x100.
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OYKeHb 3a yyacTio fitoanHu (1964-2008 pp.), Anpektusn
€EC Neo 609 (Big 24.11.1986 p.) i HakasieB MO3 YkpaiHu
Ne 690 (Big 23.09.2009 p.) Ta Ne 944 (Big 14.12.2009p.)
Ta BMMOT T'YMAHHOrO CTaB/IeHHA A0 NigAocnigHuX TBa-
PVH, pernameHToBaHMX 3akoHOM VYKpaiHuM «[llpo 3a-
XWUCT TBapMH Bif, KOPCTOKOro nosogyeHHa» (No 3447-
IV Big 21.02.2006 p.) Ta EBPONENCHKOID KOHBEHLLEW
Npo 3aXMCT XpebeTHUX TBAPUH, AKi BMKOPUCTOBYHOTHCA
ANA JOCNIAHUX Ta iHWMX HaykoBux uinei (Ctpacbypr,
18.03.1986 p.).

EkcnepumeHTanbHe AOCNIAXKEHHA MNPOBOAMAM HA
6asi BiBapito J/IbBiBCbKOro Hal,iOHaNbHOrO MeAUYHOro
yHiBepcuTeTy imeHi [aHuna lanuubKoro. Ycix TBapuH
yTpumyBanu 3rigHo 3 CaHiTapHUMK NpaBuMnamm no ob-
NAWTyBaHHIO, 06/M1aAHAHHIO Ta YTPUMAHHIO eKcnepu-
MEeHTa/IbHO-6i0/10rYHMX KNiHiK (BiBapito), Ae BOHM OTpuU-
MYyBa/IM CTaHAAPTHUIA Xap4YOBUI PaALLiOH.

EKkcnepumeHTanbHe gocnigxeHHa 6yno nposege-
HO Ha 80 cTaTeBO3pINNX LWypax-camuyAax AiHii Bictap 3
macoto Big 150 go 200 rpam.

[nAa BMBYEHHA MpPOLECIB 3aro€HHA Y NiaA0CNIoHUX
TBapuH opmyBann eKcnepumeHTanbHi iHdiKoBaHi
paHu [8, 9]. Ana yboro 6innMm cTaTeEBO3PINMM LLypaM-
camuAaMm ninii Bictap 3a 206y 40 onepaTUBHOrO BTPYYaH-
HA MPOBOAMAWN AENiNALI0 Ha CMMHI Y MiXKN10NATKOBIM
obnacTti. MogentoBaHHA iHGIKOBAHOI paHW BUKOHYBa-
I0CA B CTEPUNbHUX YMOBax Nig, HAPKO30M 3 BUMKOPUC-
TaHHAM gietnnosoro edipy. Ha geninboBaHil AinAxHui
nicna acentMyHoi o6pobKM BUCIKanaca AiNAHKA LWKipK
3 NiALWKIPHOK XMPOBOK KAITKOBUHOK PO3Mipamm 2x2
cM go nosepxHeBoi ¢acuii. Micns yboro B yTBOPEHY
paHy BBOAMIM MAp/IeBY Na/IMYKy HAaCUYEHY Ky/abTypoOto
Staphylococcus aureus. PaHy 3anuwanu Bigkputoto. Ha
TpeTio foby y wypis popmyBanaca paHa 3 ycima 03Ha-
Kamu 3anasieHHA.

Po3nopgin ekcnepMmeHTanbHUX FPyn TBapuH Npw BU-
BYEHHi 0cobamnBocTel nepebiry rHitHOro paHoOBOro Npo-
uecy 6yB HacTynHUM:

iHTaKTHI TBapMHK (10 Wwypis-camuis);

KOHTPO/IbHA rpyna — TBAapMHaM BKa3aHOi rpynu paHa
npomwusanacsa 3% posuvHom H,O, Ta Haknaganacs cre-
puibHa MaseBa NoB’A3Ka 3 JleBOMiKonem Ha TpeTii
AeHb nicna it mogentoBaHHA (10 wypis-camu,is);

AocnigHa rpyna 1 — TBapuHam Ha TpeTiin AeHb nicns
MOZE/II0BaHHA paHy NpoMMBanu paHy posduvHom H.O,
Ta HaKnaganu rigporenesy nos’sa3Kky HacUYeHy ioHamM
cpibna (20 wypis-camuis);

pocnigHa rpyna 2 — TBapMHam Ha TpeTii AeHb nicna
MOAENOBaHHA paHy po3unHom H, O, Ta Haknagamm ria-
poreneBy MOB’A3KY HACMYeHYy MpPenapaTom aHTUOKCU-
OaHTHOT aii «KBepuetuH» (20 wypis-camuis);

AocnigHa rpyna 3 — TBapuvHaMm Li€El rpynu, Ha TpeTil
nicna mozentoBaHHs iHIKOBaHOI paHW NpoBoAMIv 06-
pobKy paHu posunHom H,0,Ta Haknaganu rigporenesy
NoB’A3Ky HacMYeHy ioHaMu cpibna Ta NpenapaTom aHTU-
OKCUAAHTHOI Aii «KBepueTuH» (20 wypis-camuis).

Yci rigporeni ¢ikcyBanm Ao paH Ha CMMHI TBApUH 3a
O0MNOMOroto MapaeBoro buHTa a4 3anobiraHHo ix 3mi-
LLEHHIO Ta 3/IM3YBAHHIO TBAPUHAMM.

Busoaman TBapuH 3 ekcnepumeHTy Ha 3, 7, 10, 14
[06y. BuciyeHi dparmeHTn dikcyBanm y 10% posumnHi
dopmanbperigy Ta 3anvManun y napadiHosi 610Ku, 3
AKUX BUTOTOBJIANIM TICTONOTIYHI 3Pi3n 3a CTAHAAPTHO
TEXHiKO. 3pi3n TOBLMHOW0 4—5 MKM BUFOTOBAAAN 3a
O0MOMOroto MiKpoToma, AenapadiHizyBann Ta 3abaps-

PUCYHOK 9 — PO3BUTOK €1aCTUYHUX BOJIOKOH Y rpaHynALiiHili
TKaHUHI y rinogepmi. lll gocnigHa rpyna. 3-1a go6a eKcnepumeHTy.
3abapBneHHA enacTMYHUX BOIOKOH 3a Beifreptom.
36inbweHHA: x100.

PucyHoK 10 — MpaHynAuiiiHa TKAaHWHA Ha NOBEpXHi paHu (BKasaHa
ctpinkamu). Il gocnigHa rpyna. 7-ma go6a ekcnepumeHTy.
3abapsneHHA 3a MaccoHom (Tpuxpom). 36inblueHHsn: x40.

PucyHoK 11 - EniTenisauia paHu (TPUKYTHUK); Yy NOBEpXHEBUX
wapax — KAiTMHHKUi py6eub (BKazaHo cTpinkamu), runbwe —
$i6poTnsoBaHuii pybeup i3 Aeno3utamm KonareHy (3ipoukm).
Il gocnigHa rpyna. 10-ta goba ekcnepumeHTy. NooAUHOKI
TOBCTOCTiHHI cyauHU. 3a6apBNeHHA reMaTOKCUAIHOM Ta €03UHOM.
36inbleHHn: x40.

PucyHok 12 - EniTenizoBaHuii, KonareHi3aoBaHUIn ManoKNITUHHUIA
py6eub (no3HaueHuii ctpinkamu). Cnpasa i 3niBa — HeypakeHa
WKipa i3 iHTakTHUMKU aogatkamu. Il gocnigHa rpyna. 14-ta goba
eKcnepumeHTy. 3a6apBieHHA reMaTOKCUNIHOM Ta €03UHOM.
36inbLeHHA: x40.
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PucyHok 13 — EniTenizoBaHuii, KonareHisoBaHUn ManoKNITUHHUIA
py6eub (no3HaueHwmit ctpinkamu). Enigepmic nosHaueHui
3ipoukamu. CnpaBga i 3n1iBa — HeypaXKeHa WKipa i3 iHTaKTHUMK
popatkamu. Il gocnigHa rpyna. 14-ta go6a eKcnepumeHTy.
3abapBneHHA reMaToKCUIiIHOM Ta e03uHOM. 36inblueHHs: x100.

PucyHok 14 — ChpopmoBaHumii enitenizoBaHuii pybeLb.
ChopmoBaHuii enacTuuHMiA Kapkac py6bus. Il gocnigHa rpyna.
14-ta poba ekcnepumeHTy. 3a6apBaeHHA eNacTUYHMX BOJIOKOH 3a
Beitreptom. 36inbeHHs: x40.

2 rxgl b

PucyHok 15 — ChopmoBaHuii enitenisoBaHuii pybeLib.
ChopmoBaHuii enacTuuHKii Kapkac pybua. EnactuuHi BonokHa
yopHoro Konbopy. lll gocnigHa rpyna. 14-ta f06a eKcnepuMeHTy.
3abapBneHHA enacTMYHUX BOJIOKOH 3a Belireptom.
36inbweHHs: x100.

NOBAIN TEMATOKCUNIHOM-E03MHOM A/1A OLiHIOBaHHA
3arafibHOI TiCTO/MONYHOI KapTuHW. Ona igeHTudiKau,ii
€11aCTUYHUX BOJIOKOH 3acTocoBYyBasoca 3abapBieHHA
3a Beitreptom. [1nA BMABAEHHA M'A30BOI TKAaHMHMU Ta
KOJTareHOBMX BOJIOKOH BMKOPUCTOBYBaau meton Ma-
coHa (Tpuxpom-MacoH). 36inbweHHs — x40 Ta x100.

Pe3ynbTati focniaKeHHA Ta ix 06rosopeHHs.

Pe3ynemamu 3a20€HHA 2HIlIHO-3ananbHUX PaH y
KOHMpOosbHil 2pyni.

TepMmiH cnocTeperkeHHs — 3-Ta f,06a: y paHi NpUCyTHI
Macu TKAHWUHHOTO AEeTPUTY i3 eKCYAaTUBHOIO peaKLii€to,
6e3 03Hak opraHisauji (puc. 1).

TepMmiH crnocTeperkeHHs — 7-ma aoba: NomiTHO pos-
BUTOK €1aCTUYHMX BOJIOKOH, LLLO BiAOYBaETbCA 0gHOYAC-
HO i3 aHrioreHe3om i BiacyTHicTb dibporeHesy (puc. 2).

TepmiH crniocTeperkeHHs — 14-ta pgoba: nomiTHUIA
chopmoBaHuii pybeLp KAITUHHOTO TUMY: NepeBaKatoTb
¢dibpobnacTm i GpibpounTH, KonareHoBi BOJIOKHA PO3BU-
HeHi cnabo. MoBepxHA paHM BKPUTA KibKOMa paaamu
KNITUH NaocKoro enitenito (puc. 3).

Pe3ynemamu 3a20€HHA 2HIlIHO-3ananbHUX PaH Yy
nepuwili docnidHili epyni.

TepMmiH cnocTeperkeHHs — 3-Ta Aoba: B paHi NPUCYTHI
Macu TKAHWUHHOTO AETPUTY i3 eKCYAATUBHOK peaKLiieto,
6e3 03Hak pereHepadii (puc. 4).

TepmiH cnocmepexceHHa — 10-ma 006a: % rnnbuHN
paHW BUNOBHEH| KNITMHHO MPaHYNALIMHO TKAHUHOLO,
Ha NOBEpPXHi PaHM Le 36epiraeTbcAa TKAHUHHUIN AeTpUT
(pumc. 5).

Pe3ynemamu 3020€HHA 2HIlHO-3ananbHUX PaH y
Opyeili 0ocnioHili epyni.

Y gpyrin rpyni naTomop$onoriyHi 3miHK paH Ha 3-Tio
Ta 7-my o6y He BiApi3HANMCA Big, KOHTPONbHOI Ta Nep-
woi gocnigHoi rpyn. Ha 10-# aeHb, rpaHynsuiiHa TKAHW-
Ha BMMOBHIOBaNa, MPAKTUYHO, BClO paHy. BiasHaueHo,
WO KAITUHHUI KOMNoOHeHT ($ibpobnactn i ¢pibpouunTn)
BUPaXKeHi PiBHOMIPHO i3 $i6pO3HUM KOMMNOHEHTOM (¢bi-
6ponnasis i3 PO3BUTKOM KOMareHoBMX BOJIOKOH) (pwmc.
6). TaKoK, Big3HAYE€HO PO3BMTOK €1aCTUYHNX BOJIOKOH
napanenbHo i3 ¢ibporeHesom 3 GopMyBaHHAM enac-
TUYHOIO KapKacy MalibyTHboro pybus i3 CKOpoyeHHAM
paHW. 3aBepLUYETbCA aHrioreHes i3 3MeHLWeHHAM Kifb-
KOCTi cyAuH i3 GopMyBaHHSAM ix CTiIHOK (puc. 7).

Pe3ynemamu 3a20€HHA 2HIlHO-3ananbHUX PaH y
mpemili docnidHili epyni.

TepmiH crniocTeperkeHHss — 3-TA goba: B macax TKa-
HWUHHOTO AeTpuUTy ByN0 NOMIYEHO O3HaKM aHrioreHesy,
TO6TO, nponidepaLito TOHKOCTIHHUX CYAMHHUX MOPOK-
HWH, WO BUCTENeHi eHaoTeNiaibHUMK KAiTUHaMK (puc.
8).

TakoX, y Uel nepios, BiA3HAYEHO YTBOPEHHA TOH-
KMX i KOPOTKMX €N1aCTUYHUX BOJIOKOH Y IMMBOKMX LLapax
paHu (Ha piBHi rinogepmu) (puc. 9).

TepmiH cnoctepexkeHHA — 7-ma poba: Big3HaueHo
AKTUBHUI PO3BUTOK MPaHYNALLIMHOI TKAHMHM Ha NOBEPX-
Hi paHu. AHrioreHes i ¢pibporeHes cnocTepiratoTbcs oA-
HouacHo (pwuc. 10).

TepmiH cnocTepeskeHHAa — 10-Ta goba: Big3HauyeHo
enitenisauito No Kpaax paHu i3 popmyBaHHAM pybLS,
O Y MNOBEPXHEBMX Wapax € binbll KAITUHHUM BHaCAI-
80k nponidepauii dibpobnactis Ta dibpouuTis, y rnbo-
KMX BEPCTBAX — 3HAYHi AeNO3NTU KONIareHy i 3MeHLeHHA
KinbKoCTi cyguH (puc. 11).

TepmiH cnoctepexeHHAa — 14-Ta goba: 3aBepLueHo
bopmyBaHHA KonareHizoBaHoro pybus. PaHa nosHicTo
enitenisoBaHa. Enigepmic TOHKMI, CKNA4AETLCA i3 ABOX-
TpbOX WapiB. [logaTku WKipy BiacyTHi (puc. 12, 13).

Y pybui, Takox, Aobpe PO3BUHEHUN €nacTUYHUIA
KapKac, WO CrpuaAB CKOPOYEHHIo i cTabinizauii paHu
(puc. 14, 15).

AHanisyoumn oTpuMaHi pesynstat mopdosioriyHoro
OOCNIAXKEHHA, MOXHa KOHCTATyBaTW, LLO Yy KOHTPO/b-
Hil, nepwin Ta Apyrin gocnigHUX rpynax BiACyTHI BiA-
MiHHOCTI Yy mopdonorii paHn Ha TpeTio Aoby gocniay.
Tako, MOpdONOriyHi AaHi He cynepeyaTb pesyabTaTam
iHWMX HAYKOBLIB MPO CTYKTYPHY KapTUHY 3ananbHoi
paHu y wWypis aaHomy TepmiHi [10]. CnocTepiranucs
ive ABMLWA anbBepauii i3 eKcyAaTUBHOK peakui€eto.
HaTomicTb y TpeTili gocniaHil rpyni, Bxe Ha TpeTio Aoby
MOHa 6yno nobaymT 03HaKWM aHrioreHesy. TaKkoX, Y
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Luen nepios Big3HAYeHO YTBOPEHHA TOHKMX i KOPOTKMX
€11aCTUYHUX BOJIOKOH.

Y KOHTPOAbHIA rpyni, Ha BiAMIHY AocnigHWX, Ha
14-t1y noby cdopmoBaHuii pybeLb 6yB KNITUHHOIO TUNY,
i3 MiHIManbHMMM 03HaKaMM KonareHisaduii.

TakoXk, MOXHaA AiNTM BMCHOBKY, WO Mopdonoriy-
Hi 3MiHM NepLwoi i Apyroi JOCAIAHWUX rPyn B AWHAMILL
Maixe He BigpisHanumca.

Y TpeTit gocnigHii rpyni BiA3HAYeHO paHHIA no-
4yaToK GOPMYBAHHA TPAHYAALIAHOT TKAHMHU, 30KPEMa,
aHrioreHes i CMHTE3 eNnacTUYHMX BOJIOKOH PO3MNO4YaBcA
Oy¥Ke paHo, Ha TpeTio foby. Ha cbomy noby bynm Big-
3HauyeHi o3HakK dibponnasii. Ha 10-Ty goby Kpai paHu
6ynu enitenisoBaHi, y NOBepXHEBUX LLApax crocTepiras-
ca pybeub KAITMHHOrO TUNy i3 AOMiHyBaHHAM ¢ibpo-
6nacTis i ¢ibpouuTiB, TO4i, AK Yy MNOUHI, Byno 3HaYHe
HarpoOMaKeHHA KonareHy, WO CBiAYMTb MPO PaHHil
noyaToK pereHepauii i3 rnbuHu gepmu. Mpo e X cBia-

YaTb 3HaMAeHi pybLeBi 3MiHM y rinogepMmi Ta NiALWKipHiK
YKMUPOBI KNiTKOBMHI. OTpMMaHi AaHi neperykyoTbea 3
pe3ynbTaTaMn [OCNIAKEeHb 3aro€HHA MOAENbOBAHMX
3ananbHUX paH nigaocnigHux TBapuH [11]. EnacTnuHmin
KapKkac pybus noBHoUiHHO cdopmyBaBcs Ha 14-Ty noby
3aro€HHA.

BucHoBKM.

TakKMM YMHOM, MOXKHA CTBEPAMKYBATH, WO penapa-
TUBHIi 3MiHM PO3BMBaKOTbCA LWBMALWE | 6iNbll NOBHO-
LiHHO Y paHax TBapuH, AKMM 3aCTOCOBYBABCA MiCLLEBUI
BN/MB rigporeneBmx NOB'A30K HAacMYeHUX ioHaMu cpi-
612 Ta aHTMOKCUMAAHTHUM NpenapaTom.

MepcnekTMBM NOJANBLUUX AOCNIAKEHD.

Pe3ynbTaTv JOCNIAKEHHS MOXKYTb BYTWM BUKOPUCTAHI
ANA NOAANbWOro KAiHIYHOro BMBYEHHA e(deKTUBHOCTI
3aCTOCYBAHHA TiAporenesnx NOB’A30K HAaCUYEHUX iOHa-
MM cpibna Ta aHTUOKCUAAHTHUM MpenapaTom Aaa Mmic-
LLeBOrO JliKyBaHHA O40HTOreHHMX abcueciB Ta GpiermoH.
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MOP®OJIOTIYHA OLIHKA 3ACTOCYBAHHA TIAPOTENEBUX MOB’A30K A/11 MICLEBOIO J1IKYBAHHA 3A-
NAIbHUX PAH B EKCMTEPUMEHTI

CnobopsaH P. B.

Pestome. Bcmyn. byab-aKkuiA 3anafibHU npouec mae ¢asoBuii nepebir. BUBUYEHHS 3MiH MOPHONOTiYHOT KAPTUHK
3 MOZEe/NIbOBAHUMM THiMHO-3anaIbHUMM 3aXBOPIOBAHHAMM € aKTya/IbHUM HayKOBUM 3aBAAHHAM.

OCHOBHMMMW NepeBaramu rigporenesux NoB’A30K NOPIBHAHO 3i 3BUYHMMM NOB’AI3KaMM €: aBCONOTHA CTepUb-
HiCTb Big, MOMEHTY iX BUTOTOBNIEHHSA, COPOLiliHi BNAacTMBOCTI, 6ioCyMiCHICTb, HE3HAUYHWI eEeKT 3HEeUY/IEHHA 3a paxy-
HOK OXONOAKEHHA PaHOBOI MOBEPXHIi, €1aCTUYHICTb, aTPaBMaTUYHICTb NPU 3aMiHi, NPO30piCTb, 34aTHICTb HAaCUYyBa-
TUCA PISHUMM NiKaPCbKMMM NpenapaTamu.

[Ons naHoro AocnigXeHHs BUKOPMUCTOBYBAAW riaporenesi nos’A30K HacMYeHi ioHamu cpibia Ta aHTMOKCUAAHT-
HMM MpenapaTom.

Mema docnidxceHHA. Jocnigntv mopdonoriyHy KapTUHY 3arOEHHA PAaHOBOTO NPOLLECY B EKCNEPUMEHTI NpW 3a-
CTOCYBaHHI rigporenesunx NoB’A30K HaCMYEHMX iOHaMM cpibaa Ta aHTUOKCUAAHTHUM NpPenapaTom.

06’ekm i memoOdu 0ocnioreHHA. EKcnepmeHTanbHe AocniaxKeHHs 6yno nposeaeHo Ha 80 CTaTeBO3PINMX Ly-
pax-camusx NiHii Bictap. BuBoaunun TBapuH 3 eKCnepumeHTy. Ha 3, 7, 10, 14 noby. Ansa ineHTudikauii enacTuyHux
BOJIOKOH 3aCTOCOBYBaNoCA 3abapsieHHA 3a Belireptom. a5 BUABAEHHA M'A30BOI TKAHWHWU Ta KOJlareHOBUX BO-
JIOKOH BUKOPUCTOBYBaAn metog MacoHa (Tpuxpom-MacoH). 36inbweHHsa — x40 Ta x100.

Pesynbmamu 0ocnioxnceHHA ma ix 062080peHHA. Y KOHTPOJIbHIW, Nepuwil Ta Apyrii AoCnigHMX rpynax BiAcyTHi
BiAMiHHOCTI y mopdonorii paHu Ha TpeTio Ao6y. HaTomicTb y TpeTit AocnigHin rpyni, Bxke Ha TpeTio 406y MOXKHa
6yn0 Nno6aunTn 03HaKM aHrioreHesy. Y Lei nepios Big3Ha4Y€HO YTBOPEHHA TOHKMX | KOPOTKUX €NaCTUYHUX BOIOKOH.
MopdonoriyHi 3miHM NepLloi i Apyroi AoCAIAHMX TPYN B AMHAMIL] MalixKe He BiapisHAnucA.

Y TpeTin AocniaHin rpyni Big3HauyeHO paHHiM No4aToK GopMyBaHHA rPaHYAALIAHOT TKAHUHWU. AHrioreHes i cMHTes
€11aCTMYHNX BOJIOKOH PO3MoYaBca AyKe paHo, Ha TpeTio Aoby. Ha cbomy aoby 6ynu Bia3HaueHi o3HakuM ¢pibponnasii.
Ha 10-ty noby Kpai paHu 6ynu enitenizoBaHi, y NOBepXHEBMX Lapax crnocTepirasca pybeup KAITMHHOO TUNY i3 Ao-
MiHyBaHHAM $ibpobnacTis i pibpouuTis, TOAj, AK Y MNOUHI, 6yN0 3HAUHE HAarPOMAKEHHA KOMAreHy, Lo CBiAYUTb
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NpoO PaHHiA NoYaToK pereHepal,ii i3 MbuHKM gepmun. MNpo ue K cBig4aTb 3HaNAeHI pybueBi 3MiHM y rinogepmi Ta
NiALWKIPHIN XKMPOBI KNITKOBUHI. EnacTMyHMIM Kapkac pybus noBHOLIHHO cdopmyBaBca Ha 14-Ty Ao6y 3aroeHHs.
BucHOBKU. TaKUM YMHOM, MOXKHA CTBEPAKYBATH, LLLO pENaPaTMBHI 3MiHM PO3BUBAIOTLCA LWBMALWE | 6iNbL NOBHO-
LiHHO Yy paHax TBapWH, AKMM 3aCTOCOBYBABCA MiCLLEEBUIA BB FigporesieBux nos’A30K HacMYeHUxX ioHamu cpibna Ta
QHTUOKCUAAHTHUM NpenapaTom.
Kntouosi cnoBa: 3aroeHHA paH, MopdOooriyHe AOCNIAMKEHHA, €NaCTUYHI BOIOKHA, TKAHUHHWUW AEHTPUT, riapo-
resiesi NOB’A3KM.

MORPHOLOGICAL ASSESSMENT OF THE APPLICATION OF HYDROGELS FOR THE LOCAL TREATMENT OF IN-
FLAMMATORY WOUNDS IN AN EXPERIMENT

Slobodian R. V.

Abstract. Introduction. Any inflammatory process has a phase course. The study of changes in the morphological
picture with simulated purulent-inflammatory diseases is an urgent scientific task.

The main advantages of hydrogels compared to conventional bandages are: absolute sterility from the moment
of their manufacture, sorption properties, biocompatibility, a slight anesthetic effect due to cooling of the wound
surface, elasticity, atraumatic when replaced, transparency, ability to be saturated with various drugs.

Hydrogels bandages saturated with silver ions and an antioxidant drug were used for this study.

The aim of the study. To investigate the morphological picture of wound healing in an experiment with the use
of hydrogels bandages saturated with silver ions and an antioxidant drug.

Object and research methods. The experimental study was conducted on 80 sexually mature male Wistar rats.

Animals were removed from the experiment. for 3, 7, 10, 14 days. Weigert staining was used to identify elastic
fibers. The Masson method (trichrome-Mason) was used to detect muscle tissue and collagen fibers. Magnification
— x40 and x100.

Research results and their discussion. In the control, first and second experimental groups, there were no
differences in the morphology of the wound on the third day. On the other hand, in the third research group, already
on the third day, signs of angiogenesis could be seen. During this period, the formation of thin and short elastic
fibers was noted. Morphological changes of the first and second experimental groups did not differ in dynamics.

Early onset of granulation tissue formation was noted in the third experimental group. Angiogenesis and
synthesis of elastic fibers began very early, on the third day. On the seventh day, signs of fibroplasia were noted.
On the 10th day, the edges of the wound were epithelized, in the surface layers a cell-type scar was observed with
a dominance of fibroblasts and fibrocytes, while, as in the depth, there was a significant accumulation of collagen,
which indicates the early onset of regeneration from the depth of the dermis. This is evidenced by the cicatricial
changes found in the hypodermis and subcutaneous fat tissue. The elastic framework of the scar was fully formed
on the 14th day of healing.

Conclusions. Thus, it can be asserted that reparative changes develop faster and more fully in the wounds of
animals that received local exposure to hydrogel bandages saturated with silver ions and an antioxidant drug.

Key words: wound healing, morphological study, elastic fibers, tissue dentrite, hydrogel dressings.
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