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USE OF AMARANTH OIL AT THE HARD PALATE TRAUMATA

Actuality. The present time is defined as the time of the “injury epidemic”, which is associated with an increase in the frequency of man-
made disasters, local military conflicts, the complication and intensification of technological processes. Trauma treatment, that is, correction
of the wound healing process, is carried out with the use of numerous pharmacological, physiotherapeutic and other means. Less attention is
paid to their influence on the state of functional systems. Recently, wound specialists have been paying more and more attention to the use of
natural remedies of plant origin in the injuries’ treatment, as the latter do not cause allergic side effects and can be used for a long time. One
of such natural remedies is amaranth. It contains mono- and polyunsaturated fatty acids, phospholipids, squalene, vitamin E.

The purpose of the work is to analyze efficacy of different means and variants of AO use in healing of the hard palate damages.

Materials and methods. The experiment was performed in 72 white rats of the Wistar line of autobred breeding.

Research results. The authors based on the analysis of the course of the wound process in case of hard palate trauma in 72
experimental animals (rats), evaluated the specifics of the effect of amaranth oil when it is applied locally and internally. The results of
the research established that the use of amaranth oil accelerates positive changes in the tissues of the hard palate in the area of injury
in both variants of its use. But the internal use of amaranth oil reduces manifestations of irritation of the periosteum and dystrophic
changes in the underlying bone, and in the tissues of the mucous membrane causes a decrease in the coarsening of fibrous fibers and
damage to the multilayered non-keratinizing epithelium.

Conclusion. The amaranth oil when applied to the wound process, accelerates its completion, and its internal administration,
apparently, due to systemic effects, makes the termination more complete.

Key words: hard palate, morphological change, amaranth oil.
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3ACTOCYBAHHSA AMAPAHTOBOI OJIIi TIPU TPABMAX TBEPJAOI'O MIJJHEBIHHS

Axmyansnicms. Tenepiwniil vac 8U3HAYAEMbCA AK Yac «enioemii mpasmamusmyy», AKa n08 sA3ana 3i 3011bWEeHHAM Yacmomu mex-
HO2EHHUX Kamacmpog), I0KANbHUX GIlICbKOGUX KOHGQDIIKMIB, YCKIAOHEHHIM Ma IHMEeHCUDIKayiclo mexHono2iunux npoyecie. Jlikyeans
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mpasmu, moomo KopeKyisi npoyecy 3a20€HHs PAHU, NPOBOOUMbCA 13 3ACOCYSAHHAM YUCICHHUX (hapmakonociunux, @iziomepane-
8MUYHUX Ma THWUX 3aco0i6. Menuie yeazu npudinaemvcs ix 6naugy Ha cman QyHKyionanoHux cucmem. OCmanHim 4acom y aiKy8anHi
mpasem panonoau éce binvuie ysazu npuoilaoms UKOPUCIAHHIO HAMYPATLHUX 3AC00I68 POCIUHHO20 NOXOOHCEHHS, OCKINbKU OCAHHI
He BUKTUKAIOMb alepeiuHux nooiuHux egpekmie i Modcyms guxopucmosysamucs mpuganuil yac. OOHum 3 maxux npupooHux 3acoois
€ amapanm. Micmums MoHO- i noniHeHacuueni HcupHi kuciomu, gocgoniniou, ckeanet, gimamin E.

Mema pobomu — npoananizysamu epekmusHicmv pisHux 3acodis i sapianmie 3acmocysannsi AO 6 JNiKy8aHHI yuKOOJceHb meep-
0020 nioHeOIHHs.

Mamepianu ma memoou. Excnepumenm nposedeno na 72 6inux wypax ninii Bicmap aemobdpeonozo pozsedenns.

Pezynomamu 0ocniodicenns. Aemopu Ha 0CHOSI aHai3y nepebicy paHo8o2o npoyecy npu mpasmi meepooco nionedinnsy 72 exc-
nepumMeHmanbHux meapun (wypis) oyinunu ocobausocmi 0ii amapanmosoi onii'y pasi micyegoeo ma 6HympiuiHb020 3acmocysants. 3a
pe3yibmamamu 00cniodcelb 6CMAHOGIEHO, WO 3ACMOCYBANHA AMAPAHMOBOT Ol NPUCKOPIOE NO3UMUBHT 3MIHU 8 MKAHUHAX MBEEPO020
niOHeOIHHS Y 30HI YPadicenHsl y pasi 000X eapianmis il 3acmocysants. Ane 6HympiuiHe 3aCmMocy8ants amapanmosol oii 3MeHuLye npo-
A6U NOOPA3HEHHSL OKICM | Oucmpogiuni 3minu @ nioneanitl Kicmyi, a @ MKAHUHAX CIU30801 000NOHKU GUKIUKAE 3MEHULeHHS 02PYOTHHS

ibpo3HUX BOIOKOH | NOWIKOOIHCEHHS 6A2amMOUapO8020 HE3PO208IN020 enimeniio.
Bucnogok. Amapanmosa onis nio uac HanecenHs HA PAHOSULL NPOYeC NPUCKOPIOE 020 3a8epUlents, a 020 6HYMPIUHE 66E0eH S,

Kniouogi cnosa: meepoe nionebinms, Mopghonoziuna smina, amapanmosa oiis.

Actuality. The present time is defined as the time
of the “injury epidemic”, which is associated with an
increase in the frequency of man-made disasters, local
military conflicts, the complication and intensification
of technological processes (Lindholm & Searle, 2016).

Awound,i.e.tissuedamageasaresultofatraumatizing
effect, and is eliminated by the body during the process
of healing. This process is a complex, multiphase one,
in its implementation not only the structures of the
affected area, but also various functional systems of the
body take part. Thus, the deployment and duration of
the initial stages of healing are related with the influence
of blood components on the subendothelial layer of
vessel walls (Chulak et al., 2021), with the activity of
the complement, the activity of the angiogenesis process
in the affected area, and the intensity of cell proliferation
processes in this area (Bordoni & Zanier, 2014).

Trauma treatment, that is, correction of the wound
healing process, is carried out with the use of numerous
pharmacological, physiotherapeutic and other means.
At the same time, attention is focused on their influence
directly in the injury zone. Less attention is paid to their
influence on the state of functional systems (Hsiao, et
al., 2021).

Recently, wound specialists have been paying more
and more attention to the use of natural remedies of
plant origin in the injuries treatment, as the latter do not
cause allergic side effects and can be used for a long time
(Sattar et al., 2024, Baraniak & Kania-Dobrowolska,
2022; Gupta et al., 2023).

One of such natural remedies is amaranth. It contains
mono- and polyunsaturated fatty acids, phospholipids,
squalene, vitamin E (Chulak & Badiuk, 2023; Chulak et
al., 2021). The last two components largely determine
the positive effect of amaranth oil (AO). However, in
the available literature, we did not find data that would
evaluate the effectiveness of AO application depending
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on the means of its use — local (wound tampon) or
general (internal administration).

The purpose of the work is to analyze efficacy of
different means and variants of AO use in healing of the
hard palate damages.

Materials and methods. The experiment was
performed in 72 white rats of the Wistar line of autobred
breeding.

Keeping and working with animals was carried
out in accordance with the requirements of Directive
2010/63/EU and European Council of 22.09.2010 on
the protection of animals used for scientific purposes
(Official Journal U 276.20.10.2010-r 003-0.079) and the
order of the Ministry of Education, Science, Youth and
Sports of Ukraine No. 249 dated 01.03.2012 (Official
Gazette of Ukraine 06.04.2012, No. 24 (C82). P. 942,
Act Code 60909/2012). According to the work task, the
animals were ranked into 4 groups:

Group I counted 9 rats kept under the conditions of
animal facility and were not exposed to any influence;
the results of their research served as a control.

Group II was composed of 21 rats in which, under
ether anesthesia, the soft tissues of the hard palate were
separated with a spatula. The separated area equals
to 0.5 x 0.7 cm. The observation of the course of the
uncorrected wound process was performed.

Group III was composed of 21 rats that in a day after
inflicting an injury on the hard palate, a tampon with
AO was applied to the injured area for 10 minutes. The
procedure was made under ether anesthesia.

IV group consisted of 21 rats. This group of animals
were injected with 0.3 ml of AO into the oral cavity every
day against the background of the hard palate trauma.

The duration of the experiment was 3, 7 and 10 days.

At the end of the experiment the rats were removed
from it under ether anesthesia. A part of the damaged
upper jaw mucous membrane was removed. The
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extracted material was fixed in a 5% formalin solution for
48 hours, then washed with tap water and placed in a 5%
nitric acid solution for decalcification. The decalcification
lasted 7-10 days. After decalcification the pieces of tissue
were washed with tap water, passed through alcohols
of increasing concentration and embedded in celloidin
according to the usual method. Sections of 8-9 pm thick
were made from the blocks obtained and stained with
hematoxylin-eosin. The obtained preparations were
examined with the help of light microscope, the changes
in the main plate of the mucous membrane of the palate,
the epithelium and the underlying bone were evaluated.

Results and their discussion. A study of the
rats’ hard palate tissues with an uncorrected process
established the following. On the 3™ day after the injury
in the periosteum of the underlying bone swelling of
the periosteum cells, the formation of “inflows” from
these cells; the appearance of fibrous fibers in the outer
plate of the bone; the presence of “melting trabecula”
in substantia spongiosa ossis and the accumulation of
lymphocytes in the cells were observed. In the future,
manifestations of bone irritation and inflammation
decrease (a few lymphoid elements are observed in the
cells), “influxes” of cells disappear in the periosteum,
and single fibrous fibers remain in the outer plate of the
bone, as in the control.

At the beginning of the experiment (3 days after the
injury) a conglomerate of interstitial, dark eosinophilic
substance, thickened fibrous fibers in a moderate amount,
spasmodic small vessels is observed between the base plate
of the mucous membrane and the bone. This conglomerate
is infiltrated with lymphoid elements. Later (7—10 days)
it almost disappears, but disorganized thickened fibrous
fibers, small vessels (in moderate quantity), small
inclusions of interstitial substance remain. On the 10th
day, some bundles of fibrous fibers form folds.

On the 3 day after the injury, folds of fibrous plates,
which occur in control animals, are not detected in the
lamina propria of the separated mucous membrane;
bundles of fibrous fibers are arranged in a disorderly
manner, the fibers themselves are thickened, few vessels
have partly increased blood flow, partly are spasmodic.
There is lymphoid infiltration and inclusions of
eosinophilic interstitial substance, quite few and small
in size.

Subsequently, these changes decrease and on the
10" day after the injury, the fibrous fibers are partly
thin, partly thickened, but located mainly parallel to the
length of the plate. Their edematous disturbance is not
determined, the vessels are few in number, of moderate
blood filling, lymphoid infiltration is not determined,
small folds are formed from the fibrous plate.

®diroTepanis. Yaconuc

At the beginning of the experiment, the multi-
layered non-keratinizing epithelium is characterized by
a decrease, and in some places, the smoothing of the
papillae into the underlying plate. The basal layer of the
epithelium is thin, single-rowed in some areas. Nuclei
are small, dark. The intermediate layer is of different
thickness throughout the sample, the nuclei of its cells
are oval, dark. There is no surface layer in some areas.
Later (7 days after the injury), the height and frequency
of the papillae of the epithelium is restored. The basal
layer mostly corresponds to the control data, although
there are areas where it is single-rowed. The surface
layer of the epithelium is also restored. The thickness
of the intermediate layer remains uneven throughout
the preparation, although the density of cells in it
corresponds to the control data.

The study of changes in the traumatized area of rats
that received external treatment of the traumatized area
with AO against the background of a hard palate injury
revealed the following.

On the third day after the injury (one tampon
application of AO) in the periosteum of the injury zone,
there is a swelling increase in its cells.

There are isolated “influxes” of these cells, short
fibrous fibers are found in the outer plate of the bone,
“melting trabecular” are found in substantia spongiosa
ossis but there are few of them. Lymphocytes are detected
in the cells of the spongy bone, but they are visually less
than in the case of an uncorrected wound process.

On the 7" day after the injury, when AO tampons
are used, the swelling of some cells in the periosteum
remains, their “influxes” are not determined; fibrous
fibers are found, but they are thinner than in the previous
line of observations. In the cells of the spongy part of the
bone, lymphoid elements are single, melting trabecula
are not detected. At the end of the experiment, no signs
of inflammation or dystrophy were detected in the bone
under the trauma zone, the histologic pattern of the bone
was the same as in the control.

The zone between the bone and the separated mucosa
of the palate corresponds to the description of this zone
in rats with an uncorrected wound process. In the future
(7 days of observation), in this zone there is a complete
adherence of the main plate to the bone, small foci of
the interstitial substance, a fairly large number of thin
fibrous fibers, small vessels. Unlike the uncorrected
wound process, they were moderately blood filled. At
the end of the experiment (10 days after the injury), the
fibrous fibers of the lamina propria are arranged, that
is, a fibrous lamina is formed with existing folds. As in
control. lymphoid infiltration in the lamina propria was
not observed after 7 days of the experiment.
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On the 39 day after the injury in the rats of this
experimental group the number of papillae in the non-
keratinizing epithelium is visually reduced and there
is a thinning (in some areas to one row of cells) of the
basal layer. An intermediate layer has a visually sparse
arrangement of cells. The surface layer is intact. Already
on the 7" day of observation, the non-keratinizing
epithelium looks the same as in control rats.

Rats of the third group (internal administration of AO
on the background of palate’s trauma) were characterized
by significant differences in structural changes compared
to the other two experimental groups of animals.

On the third day of the experiment, there are
practically no swollen cells in the periosteum of the
underlying bone, there are small, isolated “influxes”,
most cells with a dark, flat nucleus. There is a very
small number of lymphoid elements in the cells of the
spongy part of the bone, “melting” trabecula are almost
undetectable. In the outer plate of the bone fibrous fibers
are single and very thin.

On the 7" day of the experiment and thereafter, the
appearance of the subordinate bone coincides with the
control data. The presence of separate “melting” trabecula
in the spongiosa ossis on the 7" day of the experiment can
be considered the peculiarity of this group.

The zone of mucosal separation in rats of this group
is characterized by the presence of a homogeneous
interstitial substance interspersed with thin fibrous fibers
collected in bundles. Small blood vessels of moderate
blood filling are quite common. Lymphoid elements are
gathered around the vessels. The own mucosal plate
on the 3™ day of the experiment is characterized by
an increased number of fibroblasts with oval, slightly
enlarged nuclei. The fibrous plate itself is smoothed,
bundles of fibers are dispersed in it. There is an
accumulation of lymphocytes. Later (7 days), lymphoid
elements are not identified, the fibrous plate is quite
uniform, and on the 10th day folds are identified in it.

Adhesion of the own plate to the bone on the 7" day
occurs in rather long sections, and on the 10th day of the
experiment it is complete.

As for the multi-layered epithelium, on the 3 day
of the experiment the rats of this group have isolated
shallow papillae, areas of a homogeneous basal layer,
thinning of the cells of the intermediate layer over rather
long areas, and small areas where the surface layer is
absent. On the 7-10™ day the frequency of papillae in the
multi-layered epithelium, the multi-rowed basal layer,
and the surface layer are restored.

Thus, the results of our research proved that an
uncorrected wound process in the hard palate is
accompanied by manifestations of an inflammatory
reaction in the underlying bone; changes in fibrous
fibers and spasm of blood vessels in the own mucosal
plate, accumulation of interstitial substance in the injury
zone, dystrophic changes in the multilayered epithelium.
These changes are determined on the 3™ day after the
injury and subsequently they decrease, remaining in the
form of final manifestations at the end of the experiment.

In the groups where AO was used, the inflammatory
changes in the bone were less defined already on the
3" day of the experiment and disappeared with local
application on the 10th day, and with internal application,
the final manifestations were smaller already on the 7th
day, that is, internal application is more effective in
overcoming inflammatory reactions

The course of the wound process in the main plate of
the mucous membrane when using amaranth was also
accelerated, compared to the uncorrected inflammatory
process. With internal use of AO recovery of the lamina
propria and multilayered epithelium was complete on
the 10th day of the experiment.

Conclusion. That is amaranth oil when applied to
the wound process, accelerates its completion, and its
internal administration, apparently, due to systemic
effects, makes the termination more complete.
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