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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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     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 weeks 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 0.212 mg/kg; on 3-4th weeks the dose 
was increased to 0.225 mg/kg; along 5-6th weeks – 0.252 mg/
kg. In order to correct the pathological changes that occur at 
the action of opioids in paradental tissues, on the background of 
the abolition of nalbuphine it was used antihypoxic drug pent-
oxifylline and the antibacterial drug ceftriaxone. Pentoxifylline 
was administered intramuscularly, daily from 7th to 10th week 
inclusively at a dosage of 2.86 mg. Ceftriaxone injections were 
performed during 11 days at the end of the experiment (9th-10th 
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 

General Assembly of the World Medical Association “About the 
Humane Treatment of Animals” (2000), and according to the 
decision of the Commission on Bioethics of Danylo Halytskyy 
Lviv National Medical University (protocol №5 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, eosin 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 peri-
odontium is formed by bundles of collagen fibers of different 
directions, vessels of the hemomicrocirculatory tract are with 
moderate blood supply (Fig. 1). 

Fig. 1. Paradental tissues of intact rats. 1 - epithelium of the 
gingival sulcus, 2 - the bottom of the gingival sulcus 3 - con-
nective tissue, 4 - bone tissue. Нematoxylin and eosin staining. 
Magnification x40

Histologic examination in rats of the second group showed that 
applied complex treatment with pentoxifylline and ceftriaxone un-
der conditions of four-week withdrawal of the opioid analgesic nal-
buphine, which was administered for six weeks at the beginning of 
the experiment, contributed to 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 initial 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). 

А

В
Fig. 2. Rat paradental tissues after ten weeks: six weeks of 

opioid use, four weeks after its withdrawal and correction with 
pentoxifylline and ceftriaxone.

А. 1 - thinning, desquamation of the epithelium, 2 - plethora, 
stasis of its lamina propria. Нematoxylin and eosin staining. 
Magnification x200

B. 1 - 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. Нematoxylin 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 

areas of reepithelialization (Fig. 2). In the place of healing of 
ulcers the focal acanthosis was defined, which arose owing to 
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. 

А

В
Fig. 3. Rat paradental tissues after ten weeks: six weeks of 

opioid use, four weeks after its cancellation and correction with 
pentoxifylline and ceftriaxone. 

А. 1 – exfoliation of the sulcular epithelium, 2 – moderate 
edema of the lamina propria. Нematoxylin and eosin staining. 
Magnification x200

В. 1 - focal disorganization of epithelial attachment, 2 – marginal 
periodontium. Нematoxylin and eosin staining. Magnification x400
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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 hypervascularization 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). 

А

В
Fig. 4. Rat paradental tissues after ten weeks: six weeks of 

opioid use, four weeks after its cancellation and correction with 
pentoxifylline and ceftriaxone. 

А. 1 – connective tissue papillae, 2 - edema, infiltration of the lamina 
propria. Нematoxylin and eosin staining. Magnification x200

В. 1 – angiogenesis in lamina propria; 2 – moderate infiltra-
tion of connective tissue. Нematoxylin and eosin staining. Mag-
nification x400

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). 

A

В
Fig. 5. Rat paradental tissues after ten weeks: six weeks of 

opioid use, four weeks after its withdrawal and correction with 
pentoxifylline and ceftriaxone. 

А. 1 – mucoid edema in the periodontium, 2 – small diape-
detic hemorrhages in the periodontium. Нematoxylin and eosin 
staining. Magnification x100

В. 1 – mucoid edema, 2 – blood-filled vessels in the periodon-
tium. Нematoxylin 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 infiltrated, where it was dominated 
by fibroblasts and fibrocytes.  Іn the marginal and apical parts of the 
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periodontium, moderately blood-filled vessels were noted, as well 
as small focal hemorrhages 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 in signs of stasis in the lumen of blood ves-
sels, aggregation 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 opioid, 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 ceftriaxone 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 inflammatory-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

1Fik V., 1Mykhalevych M., 2Matkivska R., 1Paltov Ye.

1Danylo Halytsky Lviv National Medical University, Ministry of 
Health of Ukraine; 2O. Bogomolets 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 ceftriaxone 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 ceftriaxone (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 ceftriaxone 
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.

РЕЗЮМЕ

ОСОБЕННОСТИ МОРФОЛОГИЧЕСКОЙ ПЕРЕ-
СТРОЙКИ ПАРОДОНТА НА ФОНЕ ШЕСТИНЕДЕЛЬ-
НОГО ДЕЙСТВИЯ ОПИОИДА С ПОСЛЕДУЮЩЕЙ 
ОТМЕНОЙ И КОМПЛЕКСНЫМ ЛЕЧЕНИЕМ НА 
ПРОТЯЖЕНИИ ЧЕТЫРЕХ НЕДЕЛЬ В ЭКСПЕРИ-
МЕНТЕ

1Фик В.Б., 1Михалевич М.М., 2Маткивская Р.М., 
1Пальтов Е.В.

1Львовский национальный медицинский университет им. 
Данила Галицкого; 2Национальный медицинский универси-
тет им. А.А. Богомольца, Киев, Украина

Целью исследования явилось определить особенности 
микроскопической реорганизации пародонта при шести-
недельном воздействии опиоидного анальгетика налбуфин 
и после четырехнедельной его отмены медикаментозной 
коррекции пентоксифиллином и цефтриаксоном в экспери-
менте. 

Исследование проведено на 22 нелинейных крысах-сам-
цах, массой 160-255 г, 4,5-7 месяцев. Животным вводили 
налбуфин в течение 6 недель с постепенным увеличением 
дозы (0,21-0,252 мг/кг). На фоне четырехнедельной отмены 
налбуфина проводили медикаментозную коррекцию пен-
токсифиллином и цефтриаксоном (2,86 мг). Проведенное 
комплексное лечение на фоне 4-недельной отмены опиоида, 
который вводили животным в течение 6 недель, обуслови-
ло заживление язв, что проявилось в реэпителизации сли-
зистой оболочки десен. Структура коллагеновых волокон 
собственной пластинки слизистой оболочки десен частично 
восстанавилась, наблюдались признаки ангиогенеза. В пе-
риодонте визуализировались признаки мукоидного отека и 
уменьшения гиперваскуляризации, стаза, агрегации эритро-
цитов в просвете сосудов, что способствовало улучшению 
микроциркуляции и восстановлению структурной орга-
низации пародонта. Применение пентоксифиллина и цеф-
триаксона на фоне 4-недельной отмены опиоида, который 
вводили в течение 6 недель в начале эксперимента, предот-
вращает быстрое прогрессирование воспалительно-дистро-
фического процесса и оказывает протекторное действие на 
ткани пародонта.

reziume

parodontis morfologiuri cvlilebebis Tavise-
burebebi opioidis eqvskviriani moqmedebis fonze 
Semdgomi moxsniT da  oTxkviriani kompleqsuri 
mkurnalobisas eqsperimentSi 

1v.fiki, 1m.mixaleviCi, 2r.matkivskaia, 1e.paltovi

1lvovis d.galickis sax. erovnuli samedicino 
universiteti; 2a.bogomolecis sax. erovnuli sa-
medicino universiteti, kievi, ukraina

kvlevis mizans warmoadgenda parodontis mik-
roskopiuli reorganizebis Taviseburebebis 
gansazRvra opioiduri analgeziuri saSualebis 
- nalbufinis  eqvskviriani moqmedebis fonze da 
misi oTxkviriani moxsnis Semdeg, aseve, medikamen-
turi koreqciisas pentoqsifiliniT da ceftri-
aqsoniT eqsperimentSi.
kvleva Catarda 160-255 g masis da 4,5-7  Tvis asa-

kis 22 araxazovan mamr virTagvebze. cxovelebis 
organizmSi 6 kviris ganmavlobaSi SehyavdaT nal-
bufini, dozis TandaTanobiTi gazrdiT (0,21-0,252 
mg/kg). nalbufinis oTxkviriani moxsnis fonze 
tardeboda medikamenturi koreqcia pentoqsifi-
liniT da ceftriaqsoniT (2,86 mg). kompleqsuri 
mkurnalobis Catarebam opioidis oTxkviriani 
moxsnis fonze, romelic organizmSi SehyavdaT 
6 kviris ganmavlobaSi, ganapiroba wylulebis 
Sexorceba, rac gamoixata RrZilebis lorwovani 
garsis reepiTelizaciaSi. RrZilebis lorwovani 
garsis kolagenuri boWkoebis struqtura nawi-
lobriv aRdga, gamoixata angiogenezis niSnebi. 
periodontSi aRiyniSna mukoiduri SeSupebis 
da hipervaskularizaciis, stazis, sisxlZarRvis 
sanaTurSi eriTrocitebis agregaciis niSnebis 
Semcireba, ramac xeli Seuwyo mikrocirkulaci-
is gaumjobesebas da parodontis struqturul 
aRdgenas. pentoqsifilinis da ceftriaqsonis 
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gamoyeneba opioidis oTxkviriani moxsnis Semdeg, 
romelic 6 kviris ganmavlobaSi SehyavdaT eqs-
perimentis dasawyisSi,  gansazRvravs  anTebiT-

distrofiuli procesis swrafi progresirebis 
Tavidan acilebas da axdens damcvelobiT moq-
medebas parodontis qsovilebze.

GENDER RELATED DIFFERENCES IN SEX HORMONE-MEDIATED ANXIOLYTIC EFFECTS 
OF ELECTROMAGNETIC STIMULATION DURING IMMOBILIZATION STRESS

1Bukia N., 1Butskhrikidze M., 1Machavariani L., 2 Svanidze M., 2 Nozadze T.

1LEPL Center for Experimental Biomedicine. I. Beritashvili, Tbilisi; 2I. Javakhishvili Tbilisi 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 hypothalamic-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 
synthesis 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 to 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 12-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. (Aymen Idris figures)


