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METHIHHCKIE HOBOCTH FPY3IHH
Lyl mOREIEN Tl BASIROGONT Ly b6

FEATURES OF MORPHOLOGICAL RECONSTRUCTION OF PARADENTIUM
ON THE BACKGROUND OF SIX-WEEK OPIOID ACTION WITH FURTHER WITHDRAWAL
AND COMPLEX TREATMENT DURING FOUR WEEKS IN THE EXPERIMENT

'Fik V., '"Mykhalevych M., *Matkivska R., 'Paltov Ye.

'Danylo Halvisky Lviv National Medical Universitv, Ministry of Health of Ukraine;
‘0. Bogomolets National Medical University. Minisiry of Health of Ukraine, Kyiv, Ukraine

Opioid analgesics due to their strong analgesic effect are
widely used in modern medical practice [7]. It is important, that
the duration of opioid analgesic use should be as short as pos-
sible to avoid mental and physical addiction, as well as the de-
velopment of drug tolerance and the risk of overdose. [5.7]. Ac-
cording to the professional medical literature, long-term use of
opioids leads to evidential changes in the organism [12], where
the pathology of the oral cavity, paradental tissues occupy a
leading place in individuals, who abuse with narcotic substances
[3]. Dental status in drug addicted people is overloaded by nu-
merous pathological conditions of the tissues of the tooth and
mucous membranes of the oral cavity, what complicates the dif-
ferential diagnosis and treatment [3,4,15]. In addition, despite
the improvement in dental health indexes in many countries, the
prevalence of paradentitis remains extremely high, there is no
standard treatment regimen today [2,14].

Taking into account the fact that the problem of drug addiction
is constantly growing, in dentistry, data on the condition of the
oral cavity organs, the structural components of the paradentium
under the influence of opioid agents, both in clinical and mor-
phological aspects, are extremely necessary. [13]. In this regard,
the introduction of etiopathogenetic treatment of paradental dis-
eases of various origins, including drug addiction is an urgent
problem of today [3,4,6,8-10]. Paying attention that the issues of
pathomorphogenesis and adequate treatment of dystrophic and
inflammatory processes that develop in the paradentium under
the action of opioid agents are still relevant, there is originated a
necessity to develop in experiment an optimal scheme of patho-
genetic complex treatment in such conditions.

The aim of the research is to study the features of microscopic
reorganization of paradental tissues under six weceks of exposure
to the opioid analgesic nalbuphine, its four-week withdrawal
and medicinal correction using pentoxifylline and ceftriaxone
in the experiment.

Material and methods. Research were performed on 22 non-
linear male rats, body weight 160-255 g, age 4.5-7 months, The
first group were included intact rats (10). In the second group,
animals (12) received intramuscular injections of nalbuphine
during the first six weeks, followed by four weeks of drug
withdrawal. The initial dose of the opioid analgesic nalbuphine
during two weeks was (.212 mg/kg; on 3-4" weeks the dose
was increased 1o 0.225 mg/kg: along 5-6" wecks - 0.252 mg/
kg. In order 1o correct the pathological changes that occur at
the action of opioids in parademtal tissues, on the background of
the abolition of nalbuphine it was used antihypoxic drug pent-
oxifylline and the antibacterial drug ceftriaxone, Pentoxifviline
was administered intramuscularly, daily from 7 to 10% week
inclusively at a dosage of 2.86 mg. Ceftriaxone injections were
performed during 11 days at the end of the experiment (910"
weeks) at a dose equivalent to rats, which was 2.86 mg for one
rat weighting 200 g. The material was taken at the end of the
tenth week of the experiment. Animals were kept in standard
vivarium conditions and experiments were performed in ac-
cordance with international ethical principles approved by the
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General Assembly of the World Medical Association “About the
Humane Treatment of Ammals™ (2000), and according to the
decision of the Commission on Bioethics of Danylo Halytskyy
Lviv National Medical University (protocol Ne5 of 24.05.2021).
Before taking material, the animals were removed from the ex-
periment using diethyl ether. Amputated upper and exarticulated
lower jaws were used for histological examination. A complex
decalcification of the obtained fragments of the upper and lower
Jaws was performed before making histological sections. Prepa-
rations for histological examination were prepared according
to the generally accepted method using hematoxylin, ¢osin and
azan dyes according to the Heidenhain method.

Results and discussion. On histological examinations of
paradental tissues of rats of the intact group it was noted that
the epithelium of the gums is evenly structured, with signs of
keratinization in the free part of the gingiva, the layers of cells
are stratified. The integrity of the epithelial attachment was pre-
served in the area of the bottom of the gingival sulcus. The con-
nective tissue of the mucous membrane of the gums and peni-
odontium is formed by bundles of collagen fibers of differemt
directions, vessels of the hemomicrocirculatory tract are with
moderate blood supply (Fig. 1).

Fig. I, Paradental tissues of imtact rats. | - epithelium of the
gingival sulcus, 2 - the bottom of the gingival suleus 3 - con-
nective tissue, 4 - bone tissue, Hematoxyvlin and eosin staining.
Magnification x40

Histologic examination in rats of the second group showed that
applied complex treatment with pentoxifylline and cefiriaxone un-
der conditions of four-week withdrawal of the opioid analgesic nal-
buphine, which was admimstered for six weeks at the beginning of
the experiment, contributed 1o the positive dynamics of structural
paradental tissue organization. However, complete recovery of the
morphological rearrangement of the components of the paraden-
tium in comparison with intact animals was not observed.

In the free and attached parts of the gums of white rats noted
uneven thinning of the epithelial plate, with a slight violation of the
stratification of cell layers. In some places, the phenomena of fo-
cal hyperkeratosis and desquamation were visualized (Fig. 2). This
indicated the mitial stages of adaptive restructuring of the epithe-
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lial layer, which was a prerequisite for strengthening the potential
abilities of the oral mucose membrane under conditions of complex
drug correction. However, the thickening of the keratin layer at fo-
cal hyperkeratosis was accompanied by thinning of the granular
one, sometimes prickle layer as well in comparison with intact ani-
mals, which was due to delayed exfoliation and was manifested by
a decrease in the thickness of the epithelial plate. Intraepithelial in-
filtration was moderate, the contours of the basal membrane were
clearly visualized throughout (Fig. 2).

Fig. 2. Rat paradenial tissues afier ten weeks: six weeks of
opioid use, four weeks afier its withdrawal and correction with
pentoxifilline and cefiriaxone.

A. I - thinning, desquamation of the epithelium, 2 - plethora,
stasis of its lamina propria. Hematoxylin and eosin staining.
Magnification x200

B. | - epithelium of the free part of the gums, 2 — reepithelializa-
tion in the area of the ulcer, 3 — moderate vascularization of its lam-
ina propria. Hematoxylin and eosin staining. Magnification x100

Prolonged action of the opioid analgesic during six weeks in
the initial stages of the experiment led to erosion and ulceration
of the epithelial layer. However, our complex drug correction
with the use of the antihypoxic drug pentoxifylline caused ulcer
healing, which was manifested on histological preparations by
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areas of reepithelialization (Fig. 2). In the place of healing of
ulcers the focal acanthosis was defined, which arose owing 10
the strengthened proliferation of a prickle and basal layers of an
epithelial plate. However, on other areas the epithelial growths
were mostly short, broad, with rounded tips. In addition, new
ulcers or erosions were not detected in the epithelial plate of the
free and attached parts of the gingiva.

In the upper and middle thirds of the gingival sulcus there was
a slight thinning and exfoliation of the surface layer of the sulcu-
lar epithelium. In the lower third of the gingival sulcus were found
signs of fragmentary damage of the epithelial attachment at the
place of fixation to the enamel-cement border of the tooth, with
small areas of erosion. However, signs of diffuse destruction of the
connective part of epithelium of the gingiva and the formation of
deep paradental pockets were not observed (Fig. 3). There were
also no signs of pathological keratinization within the middle and
lower thirds of the epithelium of the gingival sulcus.

B

Fig. 3. Rat paradental tissues after ten weeks: six weeks of
opieid use, four weeks after its cancellation and correction with
pentoxifvlline and cefiriaxone.

A. I — exfoliation of the sulcular epithelium, 2 — moderate
edema of the lamina propria. Hematoxylin and eosin staining.
Magnification x200

B. I - focal disorganization of epithelial attachment, 2 — marginal
periodontium. Hematoxvlin and eosin staining. Magnification x400

127



In the connective tissue of the gingival mucosa was deter-
mined a slight swelling of the intercellular substance and mod-
erate perivascular infiltration. The structure of the bundles of
collagen fibers of lamina propria was partially restored, only in
some places observed their disorganization (Fig. 2, 4). In large
areas, the connective tissue papillae were mostly short and
smooth, with rounded tips.

In a hemomicrocirculatory channel of lamina propria of a mucous
membrane of gingiva a weakly positive dynamics was observed.
however, the expressed signs of hypervasculanization on histologic
preparations were not visually noted also. Hemomicrovessels were
mostly moderately blood-filled. single small focal hemorrhages of
diapedetic nature were visualized However. in some places the
phenomena of angiogenesis which were shown by formation of
capillary buds in the thickness of layers of lamina propria of a mu-
cous membrane of gingiva were noted also (Fig. 4).

Fig. 4. Rat paradental tissues after ten weeks: six weeks of
opioid use, four weeks after its cancellation and correction with
pentoxifviline and ceftriaxone.

A. I —connective tissue papillae, 2 - edema, infiltration of the lamina
propria. Hematoxylin and eosin staining. Magnification x200

B. | — angiogenesis in lamina propria; 2 — moderate infiltra-
tion of connective tissue. Hematoxylin and eosin staining. Mag-
nification x400
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In the fibrous connective tissue of the marginal and apical
periodontium signs of pronounced disorganization of the inter-
cellular substance and collagen fibers were not observed. Fibers
of circular ligaments were partially fragmented: the intercellular
substance of the marginal periodontium was moderately swol-
len. However, no diffuse destruction of the circular ligament
was observed (Fig. 3). Within the apical periodontium there
were phenomena of mucoid edema, which were manifested by
minor destructive changes in collagen fibers and intercellular
substance (Fig. 5).

Fig. 5. Rat paradental tissues after ten weeks: six weeks of
opioid use, four weeks after its withdrawal and correction with
pentoxifviline and ceftriaxone.

A. I — mucoid edema in the periodontium, 2 — small diape-
detic hemorrhages in the periodontium. Hematoxylin and eosin
staining. Magnification x100

B. | — mucoid edema, 2 — blood-filled vessels in the periodon-
tium. Hematoxylin and eosin staining. Magnification x400

In small areas areas detachments of collagen fibers of the peri-
odontium from the periosteum of the alveolar process there were vi-
sualized. Dense formed and soft unformed connective tissue of the
periodontium was moderately mfiltrated, where it was dominated
by fibroblasts and fibrocytes. In the marginal and apical parts of the
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periodontium, moderately blood-filled vessels were noted. as well
as small focal hemorthages of diapedesic nature.

However. the manifestations of impaired hemorheological
properties and permeability of vascular walls were not sys-
temic. The use of medicinal correction contributed to the
partial normalization of microcirculation. This was manifest-
ed by a decrease 1n signs of stasis in the lumen of blood ves-
sels, agpregation of erythrocytes and their adhesion. which
generally contributed to the reduction of swelling processes
in the periodontium (Fig. 5). At the microstructural level.
dense periodontal fusion with periosteum and tooth root ce-
mentum was detected.

As a result of our research, it was found that the positive
effect of the combined action of the medicines used in the
experiment led to a significant improvement in the morpho-
logical organization of paradental tissues during long-term
opioid action. At the same time, there is evidence that as a
universal non-specific criterion that occurs in paradentitis
and determines the direction of treatment, is the structural
and functional state of paradental tissues. including gingival
mucosa, which is associated with hemomicrocirculatory dis-
orders that can lead to tissue hypoxia and energy deficit [1].
Thus, in patients with generalized paradentitis with the use
of thiotriazoline, which has anti-ischemic and antioxidant ef-
fects, there was abserved a decrease in the edema process, the
appearance of epithelial cell regeneration and the restoration
of microcirculation [2].

In the complex therapy of drug addicted persons, including
those with opioid addiction, researchers point to the feasi-
bility of using medicines with antioxidant and anti-inflam-
matory properties, which contributes to the positive dynam-
ics in the structural rebuilding of paradental tissues [4,16].
In particular, such medicinal properties are inherent for the
pentoxifylline drug [11]. On the background of drug addic-
tion, including opioid abuse. along with the use of traditional
anti-inflammatory therapy. it is advisable to use antibacterial
drugs that have a direct impact on the development and pro-
gression of the inflammatory process [6 8.9]. Thus. the use
of pentoxifylline and ceftriaxone on the background of four-
week withdrawal of oproid, which was administered to rats
during six weeks. allowed to achieve the desired therapeutic
effect on the morphological rearrangement of the components
of the paradentium in the experiment.

Conclusions. The use of pentoxifylline and cefiriaxone af-
ter the period of 4-weeks withdrawal of opioid, which was ad-
ministered during 6 weeks at the beginning of the experiment,
prevented the rapid progression of imflammatory-dystrophic
process and caused a protective effect on paradental tissues.
Reepithelialization in the area of ulcers healing was noted in
the epithelial plate of the gums, and signs of focal hyperkerato-
sis and acanthosis were visualized. which was a prerequisite for
strengthening the potential of the oral mucosa under conditions
of complex medical correction.

The structure of the bundles of collagen fibers of the lami-
na propria of the gingival mucosa was partially restored. the
phenomena of angiogenesis were noted, which indicated the
activation of reparative processes in the connective tissue
of the paradentium. Signs of mucoid edema were observed
in the periodontium, indicating superficial connective tissue
damage, as well as reduction of stasis and erythrocyte aggre-
gation in the lumen of blood vessels, which improved micro-
circulation and gradually restored the structural organization
of paradental tissues.
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SUMMARY

FEATURES OF MORPHOLOGICAL RECONSTRUC-
TION OF PARADENTIUM ON THE BACKGROUND OF
SIX-WEEK OPIOID ACTION WITH FURTHER WITH-
DRAWAL AND COMPLEX TREATMENT DURING
FOUR WEEKS IN THE EXPERIMENT

'Fik V., "Mykhalevych M., *Matkivska R.,'Paltov Ye.

'Danyle Halvtsky Lviv National Medical University, Ministry of
Health of Ukraine; 0. Bogoniolets National Medical Univer-
sity, Ministry of Health of Ukraine, Kyiv, Ukraine

This study aimed to research the features of microscopic re-
organization of paradental tissues under six-week exposure to
the opioid analgesic nalbuphine, and under the conditions of its
four-week withdrawal and medicinal correction with pentoxifyl-
line and cefiriaxone in the experiment. The study was performed
on 22 male rats, weighing 160-255 g, aged 4.5-7 months. Ani-
mals were administered nalbuphine for 6 weeks, with a gradual
increase in dose (0.212-0.252 mg/kg). after period of four-week
withdrawal of nalbuphine, a medicinal correction was performed
using pentoxifylline and cefiriaxone (2.86 mg). The complex
treatment made after 4-week period of opioid withdrawal, which
was administered to animals during 6 weeks, led to the heal-
ing of ulcers, which showed signs of reepithelialization. The
structure of collagen fibers of the lamina propria of the gingival
mucosa was partially restored. the signs of angiogenesis were
determined. Signs of mucoid edema and reduction of hyper-
vascularization, stasis, erythrocyte aggregation in the lumen of
blood vessels were observed in the periodontium, what helped to
improve microcirculation and restoration of the structural organiza-
tion of the paradentium. The use of pentoxifylline and cefiriaxone
after period of 4-weeks withdrawal of opioid, which was adminis-
tered for 6 weeks at the beginning of the experiment, prevented the
rapid progression of inflammatory-dystrophic process and caused a
protective effect on paradental tissues.

Key words: opioid analgesic, white rats, paradental tissues,
histological research, complex treatment.
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OCOBEHHOCTH MOP®OJOIMMECKOH  TNEPE-
CTPOHKH MAPOJTOHTA HA ®OHE INECTHHEE/b-
HOI'O JEHCTBHA OMHOHJIA C NOCJAEIYHOIUIEHR
OTMEHOH ¥ KOMIIJIEKCHBIM JIEYEHMEM HA
NPOTSKEHHHA YETBIPEX HEJEIbL B JKCIEPH-
MEHTE

buk B.B., "Muxaaesnu M.M., *Markusckan P.M.,
Maasros E.B.

Toeosckull HayuUoOHATLHBIT MEOUWUHCKUT VHUugepcument M.
Hanura Fanmrozo; “Hayuonarusiil meduyunckuil yuusepeu-
mem un. A.A. bozanoavya, Kuee, Vipauna

Hensio HecienoBaHus #BUIOCE ONPEAEINTh 0CODEHHOCTH
MHUKPOCKONHYECKOHl PeOpraHiiaiiy NapojoHTa NpH WecTH-
HeJIeIbHOM BO3ICHCTBHN OIMOHIHOIO aHwIbreTHKa HanGydun
M NOC/IE YETHIPEXHEACALHON €0 OTMEHBI MEIHKAMEHTO3HOI
KOPPEKLHH NEHTOKCH(PIILIHHOM M uedTPHAKCOHOM B IKCNEpH-
MeHTe,
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Hecaenosanne nposeseno Ha 22 HellMHElHBIX KpbiCax-CaM-
uax, maccoit 160-255 r, 4,5-7 mecanes. KupoTHeiM BBOIHIN
HanOyhuH B TedeHHe 6 HeleNb ¢ MOCTENEHHLIM YBEAHYEHHEM
ao3el (0,21-0,252 mr/kr). Ha done derbipextesensoil orMenst
HaA0yhHHA NPOBOAKMIN MEAMKAMEHTOIHYI0 KOPPEKUHIO MeH-
TokcH(uLinHomM 1 uedrpuakconom (2,86 wmr). Tlposesennoe
KOMILIEKCHOE Jederne Ha dore 4-HelenbHOIl 0OTMEHBI OITHOM 1A,
KOTOPLIl BBOJMIM KHBOTHBIM B T€UEHHE 6 HEeb, ODYCI0BH-
10 3AKHBICHHE A3B, YTO NPOABHIOCH B PEMIHTEIH3ALMM CIH-
3uCToll 0bon0uUKN Jeced. CTPYKTYpa KOMIANCHOBBLIX BOJOKOH
coBCTREHHOMN IUIACTHHKN CIMINCTOH 000I04MKH A€CeH YaCTHYHO
BOCCTAHABH/IACH, HaDMIOIAMNCH NPHIHAKK aHrnorenesa. B ne-
PHOAOHTE BHIYAIHIHPOBAAHUCH MPHIHAKH MYKOHIHOIO OTEKA i
YMEHbIIECHHA THITEPBACKYIAPHIALMK, CTA3A, ArPEralHit JPUTPo-
UHTOB B IPOCBETE COCYA0B, YTO CNOCODCTBOBANO YIYHILEHHIO
MHKPOLMPKYAUMH H BOCCTAHOBIECHHIO CTPYKTYpHOIl opra-
Huauun napogonta. [pumenenne nentoxcuduwuiuna u ued-
TPHAKCOHA Ha (hOHE 4-HeAeNbHONH OTMEHb! ONHON/IA, KOTOPLIl
BBOJILIH B TeueHHe 6 Helelb B Hauale IKCIePHMEHTa, NpeloT-
BpalLaeT OLICTPOE MPOIPECCHPOBAHNE BOCHAMHTENBHO-THCTPO-
(pHHeCKOro Npolecea H OKAIbIBACT NPOTEKTOPHOE JACHCTBHE Ha
TKaHH MAPOIOHTA.
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GENDER RELATED DIFFERENCES IN SEX HORMONE-MEDIATED ANXIOLYTIC EFFECTS
OF ELECTROMAGNETIC STIMULATION DURING IMMOBILIZATION STRESS

'Bukia N.. 'Butskhrikidze M., "Machavariani L., * Svanidze M., * Nozadze T.

'LEPL Center for Experimental Biomedicine. I. Beritashvili, Thilisi; °I. Javakhishvili Thilisi State University, Georgia

Many physiological systems help the body to cope with stress
or to adapt. Proper activation of these systems is crucial not only
for an adequate response to a threat but also for return the body
to biological equilibrium after the stressor has been eliminated.
Consequently, many pathological conditions are characterized
by an inadequate or inappropriate response to stress| 3,4]. The
effects of stress rapidly activate the hypothalamie-pituitary-ad-
renal (HPA) axis, causing physiological changes through the se-
cretion of glucocorticoids [3,6]. Changes occur in the brain and
throughout the body. In response to HPA-mediated stress, activa-
tion of corticotrophin-releasing hormone (CRH) neurons in the
paraventricular nucleus of the hypothalamus (PVH), stimulates
the secretion of adrenocorticotropic hormone (ACTH) into the
pituitary gland. The ACTH in turn, elevates the glucocorticoid
svnthesis and its release from the adrenal cortex. Corticosterone
levels are significantly increased in females compared to males
against the background of stressful effects. Besides the release
of ACTH is regulated by sex hormones — both estradiol and tes-
tosterone [9-11.13]. Thus the activation of the HPA axis depends
on both sex hormones and corticosterone. In male castrated rats,
the corticosterone content increases dramatically after stress.
Corticosterone content decreases in the presence of androgen
supplementation. A different picture is found in female rats, Af-
ter ovariectomy, the corticosterone content decreases after expo-
sure 1o the stressors and increases after estradiol administration
[12]. Estradiol disrupts GR-mediated negative feedback on the

HPA axis and interferes with GR expression and binding in the
pituitary and hippocampus [10,17].

EMS is noninvasive method for treatment of many neurode-
generative disorders [1,2,8)]. The EMF is biologically active and
penetrates into the living tissue without any impediments. It is
unclear how the low-frequency EMS mediate effects on living
organism. The main goal was to study EMS effects on immobi-
lizing stress- induced behavior depending on sex hormone.

Material and methods. Experiments were conducting on intact
and gonadectomized rats both gender (n=32, 4-6 months old, 190-
220 g). The rats were group-housed (5 per cage) in standard box
cages on a | 2-hour light-dark cycle. Food and water were available
ad libitum. Rats were randomly divided into two groups: gonadec-
tomized females (n=8) and males (n=8) and intact control females
(n=8) and males (n=8). Six rats from each group were immobilized.
Effects of EMS were studied in all group of rats,

For the development of moderate stress, the immobilization stress
was chosen, Immobilization procedure was carry out in plexiglass
box, equipped with a moving partition, with which was restrain the
animal. This model allow to adjust the duration of stress factor tak-
ing into account the specifics of the experiment. In our case, chronic
stress by a 10-day immobilization of 2 hours a day were chosen.
For repetitive EMS, the following parameters were used: 15000 Hz
frequency, 1,5 m/Tesla, during 20 min, 10 days.

Gonadectomy - Surgery was performed under ether anesthe-
sia, using standard procedures [14] (Pic.)

Pic. Steps of gonadectomy procedures in male (a) and female (b) rats. (Avmen Idris figures)
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