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MEeTOAMKa MOXKET 6bITb MCMO/b30BaHa A1 UHAUBUAYANbHON KOPPEKLMM NCUXOIMOLMOHANBHOTO COCTOSHUSA NaLm-
eHTa. BbiBeseHHble 6a30Bble NoKasaTesn, MOryT BbiTb OCHOBOW 414 AanbHelwero nccnegosaHmsa KMP y 60abHbIX
nepes, CTOMaTo/I0rMYeCKUM MPUEMOM.

KntoueBble cnoBa: TPEBOXKHOCTb, TEMNEPAMEHT, KOXKHO-ra/IbBaHMYeCcKasn peakums.

POSSIBILITIES OF USING THE GALVANIC SKIN RESPONSE METHOD IN PATIENTS IN DENTISTRY AND MAXILLO-
FACIAL SURGERY

Kushta A., Shuvalov S.

Abstract. The article presents data on the possibility of using the method of skin galvanic reaction, as an alterna-
tive to questionnaires and tests to determine the psychological state of the patient. After all, according to numerous
studies, anxiety and fear at the dental reception are felt by 70 to 90% of patients. Detection, prevention and treat-
ment of stress requires the availability of methods for their diagnosis, the development of which is impossible with-
out the study of various objective and subjective indicators of these conditions. All currently available methods for
testing levels of anxiety and stress are to some extent subjective, as they are based on the criteria of self-assessment
of a person’s condition, which, as we know, is not always adequate. In addition, all tests and questionnaires take
a long time. In this regard, psychophysiologists are studying the objective physiological manifestations of anxiety
and stress. Among them, due to the objectivity of the method, the skin galvanic reaction is of interest. The paper
describes for the first time the method of conducting this study in dentistry, namely in maxillofacial surgery, as well
as derived indicators of the norm in healthy patients depending on the level of anxiety. The paper describes for the
first time the method of conducting this study in dentistry, namely in maxillofacial surgery, as well as derived indica-
tors of the norm in healthy patients depending on the level of anxiety. Thus, we can conclude that for a high level of
anxiety SGR values are in the range of 1.10-1.4, for moderate — from 0.75 to 1.0, and for low — 0.45-0.7. Depending
on the type of temperament, the severity of personal and situational anxiety is different, it is a property of tempera-
ment and a combination of extraversion and emotional stability is characteristic of sanguine, extraversion and emo-
tional instability for choleric, introversion and emotional stability — phlegmatic, introversion and emotional instabil-
ity — melancholic. The development of a database of normative indicators of skin galvanic response, as the most
reliable indicator of the level of psycho-emotional stress should be considered as a component of a comprehensive
assessment of the patient’s psychophysiological condition. In the future, this technique can be used for individual
correction of the patient’s psycho-emotional state. The derived baseline indicators of the subjects may be the basis
for further study of skin-galvanic reaction in patients before dental treatment.

Key words: anxiety, temperament, skin galvanic reaction.
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Publication relation to planned scientific research
projects. The paper has been written within the inte-
grated inter-departmental research “Patterns of mor-
phogenesis of organs, tissues and neurovascular for-
mations in normal condition, pathology and under
the influence of exogenous factors”, carried out at the
Ukrainian Medical Stomatological Academy (State regis-
tration No. 0118U004457).

Introduction. Stress is a common combination of
protective and disturbing responses of living organisms,
generated in the process of the evolution and occurs
as a result of neuroendocrine and metabolic changes
in response to the external or internal stressors. Con-
sequently, stress is the significant compound of the
adaptive mechanism; however, its adverse course can
contribute to pathogenesis of multiple diseases. Not-
withstanding the long-lasting history of research, the
problem of stress remains relevant to date [1]. The
study of the mechanisms of the acute stress, the search
for novel ways to increase resistance to it, prevention
and treatment of pathological processes caused by

stress reactions, remain relevant areas of medical and
biological research. The study of the problem of stress
is impossible without performing experimental studies
using the various stress models.

Currently, numerous simulation stress models exist
to study the morphofunctional changes caused by the
chronic immobilization stress, e.g., conventional model
of stress-induced gastric ulcers, when the animals are
subjected to single-time immobilization during 5 hours
in the stiff cartridges, stored in the freezer at 3-49C [2].
Universal nature of the stress-induced ulcerogenesis
indicates the imbalance of the protective reactions,
involving neurohumoral mechanisms. Simulation of
chronic immobilization stress can be combined with
other techniques, namely, swim test, electric foot shock
stress, situational stress, etc. Moreover, one of the ex-
perimental chronic stress models assumes additional
simulation of the situational stress (after the period of
immobilization, the animals’ habitual dietary and water-
ing regimens are violated, animals are kept in the over-
populated cages, contingent of animals is changed at

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumnHu — 2020 — Bun. 4 (158)

235



METOAM | METOAMKMU

random sequence) [3]. Situational stress stimulus can be
intensified by luminous effect at night time and electric
current of threshold sensitivity with prolonged duration
of the stressors’ activity up to 10 months [4]. Chronic
stress can be simulated by daily group immobilization of
the rats, placed in individual special wire mash restrain-
ers for 3 months in a way that each rat can feel the pres-
ence of neighbor animals. At the end of immobilization
period of varying duration, additional situational stress
was carried out by the violation of animals’ habitual di-
etary and watering regimen, changes in the contingent
of animals in standard cages during feeding and water-
ing at a random sequence [5].

Experimental studies, carried out at the Department
of Clinical Anatomy and Operative Surgery of Ukrainian
Medical Stomatological Academy, involved the model
of chronic immobilization stress, where rats one by one
were immobilized by four limbs without squeezing the
vessels in a position lying supine daily in the morning
for 40 minutes during 21 days [6]. The suggested model
reduced the time to carry out the experiment, did not
require sophisticated equipment and use of additional
stressors, particularly, at night, and made it possible to
restrain the animals in convenient morning hours. The
above experimental model is easy-to-use and can be
widely used for studies of the impact of immobilization
stress on the body.

The study of the impact of acute immobilization
stress also requires the use of simple and effective mod-
els. The example of such a model can be atraumatic cer-
vical fold suspension of mice [7]. However, insufficient
data on the use of this technique to reproduce the acute
stress response in rats has been found to date.

Purpose. On the basis of morphological studies of
target organs to prove the effectiveness of the experi-
mental model of acute immobilization stress simula-
tion in rats by atraumatic cervical fold suspension for 6
hours.

Object and Methods. The study involved
8-10-month-old 20 albino male rats, weighing 240-260
g. The animals were housed in the vivarium standard
conditions with regular nutrient ration and were not in-
volved in any other experiments or tests. The sex of the
animals allowed excluding the influence of sexual cycles
on the findings of the study. The rats were assigned into
2 groups, 10 individuals each. Group | (control) involved
intact animals, which were housed in vivarium standard
conditions and were not involved in any experiments or
tests. Group Il (experimental) involved rats, exposed to
acute immobilization stress.

Figure 1 — Mucous membrane of rat stomach. A — the stomach of the control animal;

b — the stomach of the animal, exposed to stress.

The experiment was performed in compliance with
the requirements of international principals of the “Eu-
ropean Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes” (Strasbourg, 1985), corresponding Law of
Ukraine “For the Protection of Pet Animals” (No.3 446-
IV, 21.02.2006, Kyiv), Ethical Code of Ukrainian Doctor
and Code of Ethics for a Scientist in Ukraine.

The acute immobilization stress was simulated by
cervical fold suspension model, when non-anesthetized
fasting rats were immobilized by cervical fold suspen-
sion using atraumatic clip for 6 hours from 9 a.m. to 3
p.m.

The animals were sacrificed within two hours after
the period of immobilization by decapitation under 50
mg/kg body weight intraperitoneal thiopentone anes-
thesia. After decapitation, the chest and abdomen were
dissected, the internal organs were examined with the
removal of target organs: thymus, adrenal glands and
stomach. Vertical, horizontal and sagittal dimensions of
the thymus and adrenal glands were measured using
the ShTs-1caliper, the mass was determined using the
TVE-0,15-0,001electronic scales. After dissection of the
stomach wall, a macroscopic examination of its mucous
membrane was performed.

Statistical processing of the resulting data was car-
ried out by the method of variation statistics using the
“Microsoft Excel” (2007) software; the Student’s t-test
was used to estimate their reliability. Differences of p
<0.05 were considered statistically significant.

Results and Discussion. To prove the effectiveness of
the experimental model of simulated acute immobiliza-
tion stress in rats by atraumatic cervical fold suspension
for 6 hours, a study of stress effects on target organs
was performed according to the Selye’s triad: thymus,
adrenal glands, stomach.

Examination of the stomach showed that in rats the
stomach was located in the anterior part of the abdomi-
nal cavity to the left of the midline. The lesser curva-
ture was adjacent to the liver and partially covered by
it. The greater curvature was located at the omentum,
approaching the cecum. The lesser curvature of the
stomach was cranially invaginated, whereas the greater
curvature was evaginated in the caudal direction. The
esophagus opened in the middle of the small curvature
of the stomach with cardiac orifice, and on the right side
of the stomach another orifice was detected, passing to
the duodenum. In the animals of the control group, the
stomach had the regular size and shape, was filled with
gastric contents. Dissection of the stomach showed that
its mucous membrane was shiny, pink and folded. In the
animals of the experimental group, signifi-
cant changes in the stomach were found
only in the mucous membrane: intact areas
were interspersed with hyperemic swollen
foci, which gave the mucous membrane
a colorful mosaic appearance; numerous
polymorphic hemorrhages and single ero-
sions were noted; no ulcers were detected
(fig. 1).

The thymus gland in rats is a large glan-
dular formation that lies in the thoracic cav-
ity between two cranial venae cavae and
covers the trachea on the ventral side. In
all experimental animals, the thymus con-
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sisted of two lobes (right and left). Caudally,
it was adjacent to the anterior lobe of the
right lung, right atrium and ventricles of
the heart. Visually, the thymus in rats, ex-
posed to immobilization stress was smaller,
and no other changes were detected (fig.
2). The mass of the thymus in animals of
the experimental group, compared to in-
tact animals, decreased by 44,5% from
306,5+17,62 to 166,8+41,69 mg, p<0,01.

Similarly, the linear dimensions were
also changed: vertical by 17,16% from
1,340,097 to 1,11+0,11 cm; horizontal
by 21,7% from 1,294+0,17 to 1,0110,065
cm; sagittal by 2,7% from 0,37+0,05 to
0,36+0,09 cm.

The adrenal glands in rats are a paired organ that
has a rounded shape, covered with a light pale pink
capsule, located above the cranial edge of the kidney.
The hilus is located on the indentation on the medial
edge of the organ, which is the place of exit of the vein.
Each gland consists of cortical and cerebral matter, ex-
ternally surrounded by integumentary connective tissue
capsule. The differences between the adrenal glands
in rats of the control and experimental groups were in
the increase in their weight and size in those animals
that were exposed to stress (fig. 3). In the experimen-
tal group the enlargement of the adrenal gland from
38,8+4,34 to 65,1+9,13 mg, i.e., by 67,8% (p<0,01), was
noted.

Similarly, the linear dimensions were also changed:
vertical by 33,96% from 0,265+0,047 to 0,355+0,1 cm;
horizontal by 59,62% from 0,26+0,05 to 0,415+0,085

Figure 2 — Organ complex of the rat thoracic cavity. A — the thymus of the animal of
the control group; b — the thymus of the animal exposed to stress.

Figure 3 — Left kidney with adrenal gland. A —in the animal of the
control group; B — in the animal, exposed to stress.

cm; sagittal by 8,7 % from 0,23+0,048 to 0,25 +0,033 cm.

Thus, immobilization of rats by atraumatic cervical
fold suspension for 6 hours causes manifestations of the
Selye’s triad of stress: acute involution of the thymus,
hypertrophy of the adrenal glands, as well as hyperemia
of the gastric mucosa, which indicates the effectiveness
of the above technique of acute stress simulation and its
application in experimental studies.

Conclusion. The present study demonstrates the ef-
fectiveness of the experimental model of acute immobi-

lization stress in rats by atraumatic cervical fold suspen-
sion for 6 hours, since it causes manifestations of the
Selye’s triad of stress: acute involution of the thymus,
adrenal hypertrophy, and hyperemia of the gastric mu-
cosa.

Perspectives of further research will encompass
histological studies of target organs in rats, exposed to
acute immobilization stress by atraumatic cervical fold
suspension.
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MOP®ONONNYHE OBrPYHTYBAHHA BUKOPUCTAHHA MOZAE/I IMMOBINISALIAHOIO CTPECY V LLYPIB LWUNA-
XOM ®IKCALLIT 3A LUMIAHY CKNAOKY

MakapeHko O. /1., OuweHko f. 0., binaw C. M., MpoHiHa O. M., Kontes M. M., BUHHUK H. |.

Pe3tome. BMBYEHHS MeXaHi3MiB rOCTPOro CTpecy, NOWYK HOBMX LWAAXIB MNiABULLEHHA CTIMKOCTI 40 HbOrO,
nNpodiNakTMKM Ta NiKyBaHHA NaTONOFYHUX MPOLECIB, BUKAMKAHUX CTPECOBMMM PeaKLifiMM, Ha CbOTrOAHI 3aauLwa-
I0TbCA aKTyaZlbHUMM HanpPAMKaMK MeguKo-6ionoriyHmX gocniasKeHb. BuBueHHA npobnemu cTpecy Hemoxknuse 6e3
BMKOHAHHA eKCNepUMEHTaNbHUX AOCNIAKEHD i3 BAKOPUCTAHHAM Pi3SHUX MOAeNel CTPeCOBOrO BMUBY.
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MeToto focnigxeHHA 6yno foBecTM Ha niactasi MopdonoriyHMX AOCNIAKEHDb OpraHiB-miweHen edeKTUBHICTb
BIATBOPEHHA eKCnepuMeHTaNIbHOI MoZeni rocTporo immobinisaliHoOro cTpecy y LypiB LUAAXOM aTpaBMATUYHOMO
NiABiWYBaHHA 32 WWIAHY CKNAAAKY NPOTATOM 6-TU rOAMH.

PoboTa, i3 ypaxyBaHHAM Mi*KHapoAHUX HOPM MPOBeAeHHA 6io/forivYHMX AOCNiAXKeHb, BUKOHaHa Ha 20 6inmnx
Lwypax-camyAax 3 macoto Tina 240-260 rpamis, Bikom 8-10 micauis. MNepwy, KOHTPOAbHY, cKnanm 10 iHTaKTHMX
TBAPMUH, AKI YTPUMYBaAAUCb Y CTaHOAPTHMX YMOBAX BiBapito. [pyry, ekcnepMmeHTanbHy, rpyny ckaaam 10 wypis,
AKi 3a3HanM BMNAMBY rocTtporo immobinisauiiHoro ctpecy. 3abili TBapuUH MPOBOAMBCA LWAAXOM AeKanitauii nig,
BHYTPILWHbOOYEPEBMHHUM HAPKO30M. [Ticna pO3KpUTTA rPYAHOI KAITKK Ta YepeBHOI NOPOXKHUHU MPOBOAUBCA OMNAL,
BHYTPILLHIX OpraHiB i3 3a60poOM opraHis-milleHei: TMMyCY, HaAHUPKOBMX 3a/103 Ta LU/YHKa.

OTpuMmaHi pesynbTaTv CBig4aTh, WO iMMObiNi3alis wypiB WAAXOM aTpaBMaTUYHOrO NiABillyBaHHA 3a LWMWIAHY
CKNAAKy NpOTArom 6-TM roAnH BUKAMKAE NPOsABU CcTpecoBoi Tpiaan Cenbe: rocTpy iHBOOLIO TUMYyCY, rinepTpodito
HaZHMPKOBMX 3a/103, @ TaKOX rinepemito cnmM3oB0Oi 0GONOHKM LWAYHKA. Y TBAPUH €KCMepMMEHTaNbHOT rpynn y
CNN30BiNM 060MIOHL LWAYHKA HEe3MIHEHi AiNAHKWM nepemekoByBaaUCA i3 rinepemiioBaHMMM HabpakAMMKM oce-
pefKamu, WO HaZaBasio i CTPOKATOro M0O3aiyHOro BUIAAALY; BigMidanucsa YucneHHi nonimopdHi KpOBOBUAUBYK Ta
NOOANHOKI epo3ii; BUPa3OK BUABAEHO He 6yno. BisyanbHO TMMYC Y WypiB, L0 3a3HaAU BMNIMBY iMMobini3auiliHoro
CTpecy, MaB MeHLUi po3MipH, iHWKX 3MiH He Bigmiyanoca. Maca BMIOYKOBOI 3371031 Y TBAPUH eKCNepMMeHTaNbHOI
rpPynu, NOPiBHAHO 3 iIHTAKTHUMM, 3HUKYETbCA Ha 44,5% i3 306,5+17,62 oo 166,8+41,69 mr (p<0,01). BiamiHHOCTI Haa-
HUPKOBMX 3a/103 Y LLYPIB KOHTPOJIbHOI Ta eKCNepMMeHTasIbHOT rpynu NosiAaranan y 36iibleHHi ix Macu Ta po3mipy y
TUX TBAPUH, LLLO 3a3HaNW BNAUBY CTpecy. Y eKcnepMmeHTanbHOI rpynu cnoctepiranoca 36inblueHHA HagHUPHUKOBOI
321034 i3 38,8+4,34 no 65,1+9,13 mr, T06T0 Ha 67,8% (p<0,01).

MpoBeaeHe AOCNIAMKEHHSA CBIAYMTb NPO AIEBICTb EKCNEPMMEHTA/IbHOI MoAe i rocTporo immobinisauiiHoro cTpe-
Cy Y LLYpiB LWASXOM aTpaBMaTUYHOI Qikcauii 3a WKipHY CKAaAKy NPOTArOM 6-TUM roguH, OCKiNIbKM BOHA BWMKJ/IMKAE
nposBu cTpecoBoi Tpiagn Cenbe: rocTpy iHBOMOLO TUMYCY, FinepTpodito HaZHUPKOBMX 33103, @ TAKOXK rinepemito
CAn30BOT 060/I0HKM LLUYHKA.

KnrouoBi cnoBa: roctpuii cTpec, wypw, dikcalia 3a WUAHY CKNaaKYy.

MOP®O/IOTMYECKOE OBOCHOBAHUE UCMOJZIb3OBAHUA MOAENTU UMMOBUTU3ALMOHHOIO CTPECCA Y
KPbIC MYTEM ®UKCALIUU 3A LUEAHYIO CKNAAKY

MakapeHko A. J1., lOweHKo f. A., Bunaw C. M., MNpoHuHa E. H., Kontes M. H., BuHHuK H. U.

Pestome. VI3yyeHne mexaHM3MOB OCTPOro CTPecca, MOMCK HOBbIX MyTel NOBbILEHWA YCTOMYMBOCTU K HEMY, NPO-
OUNAKTUMKM U NeYeHUa NaToNOrMYeCcKMX NPOLLECCOB, BbI3BAHHbIX CTPECCOBbIMM PeaKUMAMM, HA CerogHA ocTatoTca
aKTya/IbHbIMW HaNpPaBNEHUAMMU MeAUKO-OMONOTNYECKMX nccnenoBaHunii. MayyeHne npobaembl CTpecca HEBO3MOXK-
HO 6€3 BbIMONHEHWUS 3KCMEePUMEHTaNbHbIX UCCIeA0BaHUI C MCNOb30BAHUEM PA3/IMYHbIX MOZE/NEN CTPECCOBOro
BO34ENCTBUA.

Llenbto nccnepoBaHuma 6b110 lOKa3aTb HAa OCHOBaHMM MOPdOIOrMYECKUX UCCNef0BaHUIA OPraHOB-MULLEHEN 3¢-
$EeKTMBHOCTb BOCNPOU3BEAEHUS SKCMEPUMEHTA/IbHON MOZENN OCTPOro MMMOBUANM3ALMOHHOIO CTpecca Yy KpbIC
nyTem aTpaBMaTMYECKOro NoABeLIMBaHMA 3a WENHYIO CKNaAKy B TeYeHne 6-T1 Yacos.

PaboTa, c yueToM MexxayHapOoAHbIX HOPM NpoBeaeHUs BUOOrMYECKUX NCCNea0BaHNIM, BbiNoHEHA Ha 20 6ebix
KpblCax-caML,ax, macca Tesna KoTopbix coctasuna 240-260 r, Bo3pacTt — 8-10 mecAueB. B nepsyto, KOHTPO/IbHYIO,
rpynny Bownun 10 MHTAKTHbIX }KMBOTHbIX, KOTOPbIE COAEPKANNCL B CTAaHAAPTHbIX YC/IOBUAX BUBapuaA. Bropyto, akcne-
pUMEHTaNbHYO, rpynny coctasuaun 10 KpbiC, NOABEPrIMXCA BO3AENCTBUIO OCTPOTO MMMOBUIM3ALMOHHOIO CTpec-
ca. IBTaHa3MsA }KMBOTHbIX BbIMOAHAMACh NYTEM AeKanuTauuMm nog, BHyTPUOPOLWMHHBIM HapKo30oM. lMocse BCKpbITUSA
rPYAHOM KNETKM U BPIOLLIHOM NOMOCTU MPOBOAMUICA OCMOTP BHYTPEHHUX OpraHoB C 3a60pOM OpraHOB-MULLIEHEN:
TUMYCa, HaANOYEYHMKOB U KenyaKa.

MonyyeHHble pe3ynbTaTbl CBUAETENLCTBYIOT, HTO MMMOBWUAN3ALMA KPbIC MyTEM aTPaBMaTUYECKOro NoaBeLLmBa-
HMA 33 WENHYO CKNaAKy B TeYeHne 6-TW YacoB BbI3bIiBaeT NPOABAEHMA CTpeccoBol Tpuaabl Cenbe: OCTPYHO UHBO-
NOUMIo TUMYCa, TMNepTPpodUio HaANOYEYHUKOB, @ TaKXKe TMNepemmIo CIM3UCTON 060N0UYKM KenyaKa. Y *KUBOTHbIX
3KCNepUMEHTaNbHOM rpynnbl CAM3UCTan 06010YKa KenyaKa MMena NecTpblii BUA, Tak Kak ee HeM3MeHeHHbIe y4acT-
KM YepesoBasiMCb C 04araMm runepemmm n oTeKa; 0TMeYasiMCb MHOTOYMCEHHbIE NOAMMOPHbIE KPOBOU3IUAHUA U
e4MHUYHbIe 3p03UKn; A3B 0O6HAPYKEHO He HblN0. BU3yanbHO y KpbIC, NOABEPTLLUMXCA BO3LAENCTBUIO MMMObMAM3aUu-
OHHOrO CTpecca, TMMYC UMeN MeHbluMe pasmepbl. Macca BUIOYKOBOM Kese3bl Y *KMBOTHbIX SKCNEPUMEHTANIbHOM
rpynnbl, NO CPAaBHEHUIO C MHTAKTHbIMM, CHUXKaeTcs Ha 44,5% c 306,5+17,62 oo 166,8+41,69 mr (p <0,01). OTaunuma
HAAMNOYEYHMKOB Y KPbIC KOHTPO/IbHOW M 3KCMEPMMEHTA/IbHOM FPYMMbl 3aK/104a/IUCh B YBE/IMYEHUM UX MACChl U pas-
Mepa Y TeX }KMBOTHbIX, KOTOPbIe NOABEPIINCL BO3AENCTBUIO CTPecca. B aKkcneprMmeHTanbHOM rpynne Habawoganoch
yBeAnYeHne maccbl Hagno4veyHunkos ¢ 38,8+4,34 no 65,1+9,13 mr, To ecTb Ha 67,8% (p<0,01).

MpoBeaeHHOE UcCcef0BaHNE CBUAETENLCTBYET O AE€NCTBEHHOCTU 3KCNEPUMEHTANbHOM MOAENN OCTPOrO MMMO-
6MNM3aLMOHHOTIO CTPecca Y KpbIC NyTem aTpaBMaTUYeCKon GpUKCALMM 3@ KOXKHYIO CKNAAKYy B TeYeHUe 6-TU 4acos,
NMOCKOJIbKY OHa BbI3bIBAET MPOABAEHUS CTpeccoBol Tpuaabl Cenbe: OCTPY0 MHBOMIOLMIO TUMYCA, TMNEPTPOPUI0
HaAMOYEYHMKOB, a TaKKe rMnepemmIo CIM3NCTON 060/104KK KenyaKa.

KntoueBble cnoBa: oCTpbIN CTPECC, KPbICbl, PUKCALMA 3a LIEMHYIO CKIALKY.

MORPHOLOGICAL GROUNDS OF USING THE CERVICAL FOLD SUSPENSION MODEL OF IMMOBILIZATION STRESS
IN RATS
Makarenko O. L., Yushchenko Ya. O., Bilash S. M., Pronina O. M., Koptev M. M., Vynnyk N. I.
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Abstract. The study of the mechanisms of the acute stress, the search for novel ways to increase resistance to
it, prevention and treatment of pathological processes caused by stress reactions, remain relevant areas of medical
and biological research. The study of the problem of stress is impossible without performing experimental studies
using the different stress models.

The purpose of the study was to prove the effectiveness of the experimental model of acute immobilization
stress simulation in rats by atraumatic cervical fold suspension for 6 hours on the basis of morphological studies of
target organs.

The study involved 8-10 month old 20 albino male rats, weighing 240-260 g. Group | (control) involved intact
animals, which were housed in vivarium standard conditions and were not involved in any experiments or tests.
Group Il (experimental) involved rats, exposed to acute immobilization stress.

The animals were sacrificed by decapitation under intraperitoneal anesthesia. After the chest and abdomen
dissection, the internal organs were examined with the removal of target organs: thymus, adrenal glands and
stomach.

The findings show that immobilization of rats by atraumatic cervical fold suspension for 6 hours causes
manifestations of the Selye’s triad of stress: acute involution of the thymus, hypertrophy of the adrenal glands, as
well as hyperemia of the gastric mucosa. In animals of the experimental group intact areas were interspersed with
hyperemic swollen foci, which gave the mucous membrane a colorful mosaic appearance; numerous polymorphic
hemorrhages and single erosions were noted; no ulcers were detected. Visually, the thymus in rats, exposed to
immobilization stress was smaller, and no other changes were detected. The mass of the thymus in animals of the
experimental group, compared to intact animals, decreased by 44.5% from 306.5 + 17.62 to 166.8 + 41.69 mg. The
differences between the adrenal glands in rats of the control and experimental groups were in the increase in their
weight and size in those animals that were exposed to stress. In the experimental group the enlargement of the

adrenal gland from 38.8 £ 4.34 to 65.1 £ 9.13 mg, i.e., by 67.8%, was noted.

The present study demonstrates the effectiveness of the experimental model of acute immobilization stress in
rats by atraumatic cervical fold suspension for 6 hours, since it causes manifestations of the Selye’s triad of stress:
acute involution of the thymus, adrenal hypertrophy, and hyperemia of the gastric mucosa.

Key words: acute stress, rats, cervical fold suspension.
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Xmu3zoe C. 0., Kayanan €. C., KapniHcoKuii M. 10., ipecbko O. B.
MATEMATUYHE MOAENIOBAHHA BAPIAHTIB OCTEOCUHTE3Y KICTOK TOMIJIKA

nPU iX YPOAXEHOMY NCEBAOAPTPO3I B CEPELI,HIﬁ TPETWUHI
BY «IHcTuTyT naTtonorii xpe6Ta Ta cyrno6is im. npod. M. I. CuteHka HAMH YkpaiHu» (m. Xapkis)

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMM poboTamu. Pob6oTa BUKOHaHA B pamkax HAP «Pos-
pPOBUTN KOMNAEKCHUI NiAXiA, [0 NiKYBAaHHA YPOOKEHOTO
nceBA0apTPO3Y KIiCTOK rominKku y aitein» /2020-2022/ Ne
AepKaBHoi peectpauii 0119U102343.

Bctyn. YpoasKeHuit nceBAoapTpo3 KiCTOK TOMINKK
(YMKI) — ue pigke 3aXxBOpHOBaHHA, O XapaKTepPU3yETb-
CA HAABHICTIO He3pOLLEeHHA (NceBaoapTPo3y) KiCTOK ro-
MiJIKW, LWLO He 3POCTAETbCA CamocTilHO. lNceBaoapTpos
KICTOK TOMI/IKW MOMe iCHYBaTW BXKe NMpPU HapPOAMXKEHHI,
4yn GopMyBaTUCA NIiCNA HAPOAKEHHSA, IK HACAIAOK MiHi-
Ma/ibHOi TPaBMM Y AUTUHM [1]. KniHiuHe 3HauyeHHA YMKI
y 4iteit 06yMoBneHe 3HaYHUMUN NOPYLIEHHAMMU OYHKL,T
onopw Ta xoabbu, Wo BiA3HAYaOTbCA Y AiTel Ta Jopoc-
nnx i3 uieto natonorieto. KniHiyHumn npoasamu YIMKI y
AiTel € KynbraHHA, PO3BUTOK AedopMallii Ta BKOPOUEH-
HA roMifIkn, GopmyBaHHA BTOPMHHOI BanbrycHoi gedpop-
MaLi KoniHHoro cyrnoby Ta ctonwm [2]. BinbwicTb Xipyp-
rYHUX MeToaMK nepenbayae BUAANEHHA MATONOTNYHMX
M’AKMX TKAHWH Yy 30Hi NceBA0apTPO3y i3 HACTYMHOW
KICTKOBOO ayTON/1acTMKOto Ta diKcaLlieto dparmeHTiB Be-
JIMKOrOMiNKOBOI KiCTKM y anapaTax 30BHilWHbOI dikcauii
[3], um 3a gonomoroto iHTpameaynAapHUx dikcatopis [4].
[0 6inbll TEXHIYHO CKNAAHUX BiAHOCUTLCA METOAMKA i3

korab.karpinsky9@gmail.com

BMKOPUCTAHHAM BiIbHOFO BACKYNAPM30BAHOrO KiCTKO-
BOrO ayTOTPAHCM/IAHTATy MaJIoOrOMINIKOBOI KicTKku [5].

AHani3 cyvyacHoi nitepatypu nokasye, wo YMKI 3aam-
LLIAETHCA CEPMO3HOIO Ta HeBMpiWeHO Npobaemoto Au-
TAYOi opToneaii, Yepes He3a40Bi/IbHO BUCOKWUIA BiACOTOK
noraHmx pesynbtaTis (Big 30 Ao 60 %), Wo 06yMOBAEHI
TPYAHOLLAMWN AOCATHEHHA 3POLLEHHA HA PiBHI NnceBao-
aApTPO3y BEJIMKOTOMIJIKOBOI KiCTKM, @ TAKOX 3HAYHO
KinbkicTio ii pedpakTyp nicns nepBMHHOI KOHcoAiaaLii
[6].

Came npodinakTvka pedppakTyp nicna AOCATHEHHA
nepBUHHOI KoHconigauii YMKI € Hapasi Hanbinblwa ak-
TyanbHO Temoto [7].

Meta pocnigKeHHA. [ocnigntn Hanpy»KeHo-ae-
dopMOBaHMI CTaH Moaenielt roMinkK nicns nepBUHHOL
KOHconigauii y 3oHi YMKI B cepenHiin TpeTuHi npu pis-
HWUX BapiaHTax iX OCTEOCUHTE3Y.

06’eKT i meToaM gocnipKeHHA. 3a ocHoBy Byna 06-
paHa mMoAenb AMUCTaZbHOTO KiHLUA HUXHbOI KiHLiBKMY,
po3pobnieHa B nabopaTopii GiomexaHiku AY «IHCTUTYT
natonorii xpebta Ta cyrnobis im. npod. M.l. CuteHKa
HAMH YkpaiHu» [8]. Byno BuKoHaHe maTemaTU4He MO-
LEN0BAHHA BapiaHTIB OCTEOCUHTESY KICTOK FOMIIKM Npu
BPOAKEHOMY MCEeBA0APTPO3i KICTOK rominkn. Mogento-
Banu: 1) YMNBIK y cepeaHilt TPETUHI, 30HY HE3POLLEHHS
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