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Vulnerability to the development of mood disorders, such as anxiety disorders and depression, depends on a
combination of genetic and environmental factors, among which stress plays a significant role. Not everyone who
experiences stress develops a mood disorder. Stress resistance is the ability to experience stressful events without
the development of chronic stress (psychological and / or biological) and related changes in emotional behavior.
Susceptibility to stress is associated with psychological factors such as passive coping skills and high emotional re-
activity, but is also associated with biological factors such as hypo- or hypersensitivity to the stress response system,
sex hormones, central and peripheral immune activation and glucocorticoid resistance. Interestingly, the level of
biological response to stress and related neuroendocrine systems influences stress management, active stress man-
agement is enhanced by antidepressants. This suggests that drugs that affect the biological side of stress resistance
may increase the effectiveness of existing treatments and preventive care. Intestinal microbiome is a biological fac-
tor that can affect resistance to stress. The widespread impact of gut microbiota on human health, including mental
health, has come to be understood over the last decade. The gut-brain axis is a bidirectional link between the gut and
the central nervous system, which plays an important role in maintaining nervous, hormonal, and immunological
homeostasis. With the advent of evidence that gut microbiome can affect symptoms of depression and anxiety, it is
now seen as a key component of this gut-brain cross-interaction, and the term has been extended to the gut-brain-
brain axis. Stress also alters the intestinal microbiota, and the effects of early life stress on the microbiota can extend
to adulthood.

This work covers the study of the effect of chronic mild stress on behavioral responses in experimental conditions.
Key words: stress, microbiota, probiotics, vitamin D,

Relationship of the publication with the planned
research works. This work is a fragment of the planned
scientific work of the Dnipro State Medical University
«Pharmacological analysis of organ and endotheliopro-
tection of experimental pathological conditions». State
registration number 0118U006631.

Introduction. Today, no one denies the existence of
the so-called intestinal nervous system, which is located
between the esophagus and intestines and consists of
100 million nerve cells; there are more of them in it than
in the spinal cord [1-4]. This is the second most difficult
cluster of nerves in the human body after the brain,

which is tentatively called «gut brain» [5-7]. Moreover,
our brain with all its feelings, emotions and thoughts
constantly communicates with the «gut brain». This
process of communication is called the «gut-brain axis»
[8, 9].

Recently, scientists have shown that the presence of
intestinal microbiome at an early stage of development
affects the topology of neurons (a set of properties of
entire areas of the brain) associated with anxiety and
depression [10]. Intestinal microbiome is associated
with specific behavior, stress and disease. Changes in
the intestinal microbiome can affect the development of
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diseases, and the management

Table 1 — Scheme of chronic mild stress

of the microflora can become
a new method of intervention

in situations that have already
reached the clinical stage (in

the field of affective and anxi-

ety disorders) [11, 12].
The aim of the study. To

determine the effect of chronic

mild stress (CMS) on the de-
velopment of emotional and

behavioral disorders in in rats
under experimental pharmaco-

therapy.

Object and methods of re-
search. The study design, all

experimental protocols were

Tuesday |Wednesday| Thursday | Friday |Saturday|Sunday |[Monday

The inclination of the 10 am- 10 am-
cages atanangleof 30° | 5pm 5pm
Lighting at night 5pm-11am
Flashing light 11 am-5 pm
«Dirty Cage» 5pm-10am

S - 10 am-
Drinking deprivation 5 pm
Empty bottles 5pm-10am
Pungent odor and
deprivation of food >Ppm-10am
«A tight cage» | | 10 am-10 am

approved by the Biomedical Notes: Flashing light (frequency 5 Hz, in blackout conditions) — for 5 hours; “Dirty cage” — 500 ml of

Ethics Committee of the Dnipro

water was poured into the cage for 17 hours; Drinking deprivation — deprivation of water for 7 hours
followed by placing empty bottles in the cage for 17 hours; Annoying new smell — placing wooden

State Medical University (pro- cubes with the smell of tar in the cage (41 hours, together with food deprivation); food deprivation —
tocol No. 8 dated 15.12.2020). deprivation of food for 41 hours; “A tight cage” — moving each rat into an individual small cage for 24
Experiments were performed hours, followed by putting bottles with water and 10% sugar solution into the cage.

in compliance with the Direc-

tive 86/609/EEC on the Protection of Animals Used
for Experimental and Other Scientific Purposes and
the order No. 3447-1V of 21.02.2006 new editorship of
08.08.2021 «On protection of animals against abuse»
and the Provisions of the «European convention for the
protection of animals used for experimental and other
scientific purposes» (Ukraine).

The study was carried out on 24 male Wistar rats
weighing 230-250 g. The basis of the modeling of
chronic muscle stress was based on the classic method
of Willner [13], adapted to the conditions and purpose
of our experiment. The animals of the experimental
groups were subjected to daily exposure to weak stress-
ors alternating with a 168-hour (7-day) cycle of changes
in these stimuli for 4 weeks (table 1).

Animals were randomly divided into five groups
(n=8 in each). | — negative control, Il — positive control
(CMS). Group Il rats for 28 days of the experiment re-
ceived intragastric combination therapy — a symbiotic
combining the prebiotic Lactulose at a dose of 2680
mg/kg («Normaze’», Delta Medical Promotions AG, Lac)
and a probiotic containing 4 billion active cells (CFU)):
Lactobacillus acidophilus, Lactobacillus rhamnosus,
Streptococcus thermophilus, Lactobacillus delbrueckii
subsp. Bulgaricus at a dose of 1 billion CFU/kg («Yo-
gurt», Pharmascience, Yo). Group IV animals also re-
ceived intragastric vitamin D, (Aquadetrim Vitamin D,,
Pharmaceutical Works POLPHARMA S. A., vit. D3) at a
dose of 2500 IU/kg. Group V received triple combination
pharmacotherapy, which included yogurt / lactulose +
vitamin D, in the above doses. Doses were calculated
based on the higher therapeutic dose for humans using
the interspecific human / rat dose conversion factor.

To assess the behavioral responses of animals, the
open field test was used, which allows to relatively
quickly determine the physiological response to the
new environment and to obtain multifaceted informa-
tion about the motor, research and emotional activity
of animals. This model is based on the conflict of two
motivations — the instinctive tendency to explore a new
environment and the tendency to minimize the possible
danger from him.

The field (1 m?) is divided into 25 squares and sur-
rounded by walls approximately 40 cm high. On the
entire floor plane of this installation evenly placed 16
holes («holes») with a diameter of 6 cm. The test ani-
mal is placed in the center surface and for 4 minutes
monitored their behavior. The main variables recorded
during the next 4 minutes are: latency (the time taken
to leave the starting square), crossings (hnumber of times
the line of a square is crossed with all 4 legs), rearings
(number of times the animal stands on its hind legs),
peeping into holes (stick more than half of the head
with whiskers into the hole) grooming (frequency of
grooming activity), and number of defecation boli [14,
15]. The response to novelty is determined by the ratio
of the number of crossed squares in the open field for 4
minutes of observation under red light to their number
for 1 minute in bright light.

Statistical data analysis was performed by Analyst-
Soft, StatPlus (version 2006) and AtteStat (version 13.1).
All results are expressed as x + SD (standard deviation).
Statistical significance (P<0.05)

Research results and their discussion. The results
of the study showed significant changes in the posi-
tive control group. According to the data in table 2, on
the 28th day of the experiment, the rate of crossing in
rats was 12.3% (p<0.05) lower than the group of nega-
tive control. In addition, these rats showed a statisti-
cally significant decrease in the number of peeping into
holes by 44.4% (p<0.05). It was also characterized by
a pronounced suppression of rearing, which was char-
acterized by a decrease in the number of vertical rises
by 35.3% (p<0.05) compared with the negative control
group (table 2). At the same time, there was an impact
on emotional activity — there was a decrease in groom-
ing by 37.5% and an increase in defecation by 100.0%,
but the values obtained had no statistical significance
for the group of negative control (table 2). The latency
of the exit from the center of the open field in positive
control group rats was 22.2% (p<0.05) lower than in
negative control animals (table 2). The reaction to nov-
elty in CMS rats tended to decrease.

In animals treated with vit. D,, compared with the
group of animals with CMS, on the 28th day of the study

ISSN 2077-4214. Bichuk npo6nem bionorii i megnuunm — 2022 — Bun. 3 (166) / Bulletin of problems in biology and medicine — 2022 - Issue 3 (166)

283



KNIHIYHA TA EKCMEPUMEHTANIbHA MEAMLUUHA / CLINICAL AND EXPERIMENTAL MEDICINE

Table 2 — Study of behavioral reactions in rats in the open field test under the conditions
of administration of the studied drugs for 28 days, M+m

|. Locomotion Il. Exploration 11l. Emotionality
Experimental groups, n Crossing Rearing Holes Grooming bDoeIr/eE?ﬁwc:t]'igi Latency, (c) Re:g\?eci?yto
Positive control, (n=8) 17,8+1,30* | 2,8+0,54* | 1,3+0,16* | 1,3+0,40 1,0+0,37 3,5+0,41* 0,5+0,18
Negative control, saline, n=8 20,3+3,09 4,3+0,79 | 2,3+0,47 | 2,0+0,26 0,5+0,18 4,5+0,18 0,8+0,30
Yo + Lac, (n=8) 23,8+2,64 6,3+1,22 | 5,5+1,47 | 1,5+0,32 0,5+0,18 5,8+0,40* 4,3+0,47*
Vit. D,, (n=8) 23,0+2,91 9,5+0,61* | 4,5+1,28* | 2,3+0,40 0* 7,5+0,41* 3,9+0,56*
Vit. D, Yo/Lac, (n=8) 35,045,96* | 8,5+1,43* | 3,3+1,14* | 2,3+0,30 0,3+0,16 5,0+0,89 1,8+0,65

Notes: * — p<0.05, (versus Negative control); # — p<0.05, (versus Positive control).

there was a statistically significant increase of 245.5%
and 260.0% (p<0.05), respectively, rearing and research
activity (table 2). Either, the growth of crossing by 29.6%
(p=0.35) was not characterized by statistical significance.
It should be noted that under these experimental condi-
tions, administration of the study drug led to a decrease
of 100.0% (p<0.05) acts of defecation, which indicates
a decrease in animal anxiety. The number of grooming
acts tended to increase, which indicated a positive ef-
fect of the drug on the emotional state of animals. The
latency of the exit from the center of the open field in
rats treated with vit. D, was 114.3% (p<0.05) higher than
in animals with CMS (table 2). The reaction to novelty in
rats of this group tended to increase.

In animals treated with a combination of vit. D,
with Yo + Lac, compared with the group of animals with
CMS, on the 28th day of the study there was a statisti-
cally significant increase by 209.1% (p<0.05) of rearing
and crossing by 97.2% (p<0.05). It should be noted that
under these experimental conditions, the administra-
tion of the study combination led to a decrease of 75.0%
(p<0.05) acts of defecation, which indicates a decrease
in animal anxiety. The number of grooming acts tended

to increase, which indicated a positive effect of the com-
bination on the emotional state of the animals.

Thus, based on the studies, it can be concluded that
chronic mild stress changes the behavior of rats in the
open field test, which is characterized by significant in-
hibition of motor and research activity of experimental
animals.

It should be noted that the administration of probi-
otic and prebiotic, both alone and in combination with
vitamin D, changed the rates of behavioral responses in
the open field test in rats on the background of chronic
mild stress.

Conclusions. Chronic stress changes the behavior of
rats in the open field test, which is characterized by sig-
nificant inhibition of motor and research activity of ex-
perimental animals and symbiotic drugs with vitamin D,
can be a significant lever in the correction of this condi-
tion.

Prospects for further research. This direction is
promising and justified for various reasons. However,
its widespread introduction requires additional in vitro
studies in animals and humans, which can explain the
relationship between stress and intestinal microbiom.
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BM/INB XPOHIYHOIO M’AAKOIO CTPECY HA MOBEAIHKY LLYPIB 3A YMOB EKCMEPUMEHTA/IbHOI ®APMAKO-
TEPANI

XapueHko 0. B., A6pamos C. B., Kpu:kaHoscbkuit AI. ., degueHko M. M., YepHeHko T. M., PinineHko B. B.,

TepeweHko H. M.

Pestome. YpasnuBeicTb 40 PO3BUTKY PO3N1aLiB HACTPOD, TAKMX K TPUBOXKHI PO3/1aan Ta Aenpecia, 3aN1eXKuTb Big,

NOEAHAHHA reHeTUYHMX daKTopiB Ta GaKTOPiIB HABKONULWHLOIO CEPEAOBMULLA, CEPea AKMX CTPEC Bigirpae 3HaYHy
posnb. LiikaBo, Wo Ha Nogo0MaHHA CTpecy BN/MBAE piBeHb BioNoriYHOI peakuii Ha cTpec i NoB’A3aHNX 3 HUM HENpO-
E€HOOKPUHHUX CUCTEM, aKTUBHE MOAO0MAHHA CTPecy MiABMULLYETLCA 33 AOMNOMOro0 aHTuAenpecaHTis. Le cBigumTh
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npo Te, WO NpenapaTu, AKi BNAMBalOTb Ha Bi0NOriYHY CTOPOHY CTPECOCTIMKOCTI, MOXYTb NiABuLLYBaTU edeKTuB-
HiCTb HaABHUX METOAiB NiKyBaHHA Ta NpodinakTMuHy gonomory. Mikpobiom KulieyHmKa € 6ionoriyHMm pakTopom,
AKUI TAKOXK MOXKe BNAMBATM Ha CTINKICTb 0 cTpecy. LUMpoKuii BNaMB MiKpobioTW KMLIEYHWMKA HA 340PO0B’s I0OAUHM,
BK/IHOYQIOUM MCUXiYHE 340POB’s, MOYAB YCBIAOMIIOBATUCA | PO3YMITUCSA NPOTATOM OCTAHHbOIO AECATUNITTA.

Memoto docnidiceHHA 6yno BU3HAYMTK BNAMB XPOHIYHOro m’akoro ctpecy (XMC) Ha po3BUTOK eMoLilHO-NoBe-
OIHKOBMX pPO3M1a/iB Yy LLypiB 32 YMOB eKCnepuMmeHTasibHOi papmakroTepanii BitamiHom D Ta npobioTuKom.

06’ekm i MemoOu 0ocnidnceHHA. TBAPUH NifA0CNIAHUX FPYN NPOTATOM 4 TUXKHIB NigAaBanu WoAeHHOMY BNANBY
cnabkux cTpeccopHMx $akTopiB. 3a 0CHOBY 6YN0 B3ATO KAacuyHy metoamky (XMC) BinHepa, agantoBaHy 40 YyMOB
Ta 3aBAaHb HALIOrO eKcnepuMmeHTy. MpoTArom NeEBHOrO MPOMIXKKY Yacy LLYpiB LWOAHA NigaaBanun Aji m skux crTpe-
COreHHUX YNHHUKIB, WO YepryBanucs 3i 168-roAMHHUM (7-AeHHUM) UMKAOM 3MiHWM NOAPA3HUKIB ANA TBApUH. TBa-
pUH 6yn0 po3nogineHo Ha N'ATb rpyn (N=8 y KOXHilA). | — HEraTUBHWUI KOHTPOAb, || — NO3UTUBHUIA KOHTPOb (XMC).
LLypwm llI-i rpynu npoTarom 28 Aib eKcnepuMeHTy iHTparacTpasibHo OTPMMYBaiM KOMBiHOBaHY Tepanito — CMMBIiOTUK,
o noeaHysas npebioTuk flaktynosy (Lac) Ta npo6ioTuk, Wo MicTUTb 4 MApA akTUBHUX KNiTuH (KOE): Lactobacillus
acidophilus, Lactobacillus rhamnosus, Streptococcus thermophilus, Lactobacillus delbrueckii subsp. Bulgaricus (Yo).
TBapuHu IV rpynu TakoX OTPUMYBAJIM IHTPAracTpasbHo BiTamiH D, (vit. D3). lpyna TBapuH V oTpumyBana noTpiiHy
KombiHoBaHy bapmaKkoTepanito, AKa BK/OYana MorypT/nakTynosy + sitamid D y BMLLe3a3HAYEHMX 403aX.

OuiHKy npoBoamMan Ha 29 aoby ekcnepmumeHTy. KOXHOrO Lypa NOMiLLan B eKCcrnepuMeHTasibHYy YCTaHOBKY «Bifl-
KpuTe nosiex». TBapUH MO 4ep3i NOMILLAAN B LLEHTP | NPOTATOM 4 XBU/INH BiACTEXYBanM ix noBeaiHKy. LlinicHy ouiHKy
NPOBOAW/IM MO KiNIbKOCTI NepeTHYTUX KBaAPaTiB (FOPU30HTaIbHa aKTUBHICTb), BEPTUKANAbHUX NiAAOMIB Ta 3arnagaHb
Y HipKM (BOCNigHMLbKA aKTUBHICTb), NAaTEHTHOCTI BUXOAY LLYpPIB i3 YOTMPbOX LieHTPaAbHUX KBagpaTiB «BiAKPUTOro
nona». PeakLito Ha HOBM3HY BU3HAYa N BiAHOLIEHHAM YMCa NEPETHYTMX KBAAPaTiB 32 4 XBUJIMHW CNOCTEPEXKEHHA
npu 4epBOHOMY CBITAi A0 iX Yncna 3a 1 XBUAMHY NPU ACKPaBili OCBITEHOCTI.

Pe3ynbmamu. BcTaHOBNIEHO 3HAYHE 3HUMKEHHSA NOBEAiIHKOBUX peakKLii y TBapuH 3 XMC. Tak, Ha 28 noby ekcne-
PUMEHTY NMOKa3HMK roOpPU30HTaIbHOT PyXOBOT aKTUBHOCTI Y LLYPiB rpynun NO3UTUBHOIO KOHTPOO ByB Ha 12,3% HUXK-
YMM TPYNU HEraTUBHOIO KOHTPOI. Kpim LbOoro, y LypiB cCnocTepirasoca 3MeHLWeHHA KiIbKOCTi 3arnagaHb Yy HipKu
Ha 44,4%. XapakTepHMUM BYyN0 3HUMKEHHA BEPTUKANbHOT PyXOBOi aKTMBHOCTI Ha 35,3% Yy NOPIBHAHHI 3 rpynoto He-
raTUBHOIO KOHTPO/IO. Mpn LboMy, BYB MOMITHUIA BNIMB Ha EMOLLINHY AiANbHICTb — CNOCTEPiranoca 3HUKEHHS aKTiB
rPYMmiHry Ha 37,5% Ta niaBuLLeHHA akTiB gedeKauii Ha 100,0% BiAHOCHO rpynu HEraTUBHOTO KOHTPOHO. JTaTeHTHWIA
Yyac BUXOAY 3 LEHTPY MIOLLAAKN «BIAKPUTOrO Noia» B rpyni NO3UTUBHOMO KOHTPOO 6yna Ha 22,2% HUXKYOLO Big-
HOCHO HEraTMBHOTO KOHTPOJIO. Y TBapWH, AKi OTpUMyBanu vit. D,y NOPIBHAHHI 3 FPYMO0 MO3UTUBHOMO KOHTPOJIIO,
Ha 28 oby JocnigKeHHA CnocTepirasocs 3poCTaHHA BEPTUKaNbHOI PyXOBOi i 4OCNiIAHULbKOI aKTUBHOCTI; NPU3BO-
OVNO A0 3HUKeHHA Ha 100,0% aKTiB AedeKalild, Lo CBiAYMTb NP0 3MEHLLEHHS TPUBOXKHOCTI TBAPMH. JIaTEHTHICTb
BUXOZAY 3 LeHTPY «BiAKPUTOrO NonsA» y Lypis, AKi oTpumysanu vit. D, 6yna Ha 114,3% BWLLOLO, HiXK Y TBAPUH Tpynu
NO3UTMBHOIO KOHTPOIO. Y TBApPWH, AKi OTPMMYBanM KombiHaLito vit. D, 3 Yo + Lac, y NopiBHAHHI 3 rpynoto TBapuH
NMO3UTUBHOIO KOHTPO/O, Ha 28 f06Yy A0CNiAKEHHA crniocTepiranoca 3pocTaHHA Ha 209,1% BepTUKaAbHOI pyxoBoi
AKTUMBHOCTI. BBeAeHHA focnigKyBaHOT KOMBiHaLii NpM3BOAMAO 0 3HMXKEHHA Ha 75,0% akTiB gedekaLin, wo ceia-
YMTb NPO 3MEHLUEHHA TPUBOXKHOCTI TBaPUH. MNMOKa3HUK KiNbKOCTI aKTiB FPYMiHIY MaB TEHAEHL,HO 40 3POCTaHHA, LWO
CBiAYMI0 MNPO NO3UTUBHUI BNAMB KOMbIiHaLLT HA eMOLiMHMIA CTaH TBAPUH.

OT)Ke, Ha OCHOBI NPOBEAEHMX AOCNIAKEHD MOXHA 3p0O6UTU BUCHOBOK, LLLO XPOHIYHWI M’ AKUI CTPEC 3MIHIOE NO-
BEAiHKY LLYypPiB B TECTi «BiAKPUTE MONEY, AKA XapPaKTEPU3YETLCA iICTOTHUM MPUTHIYEHHAM PYyXOBOi Ta OPIEHTOBHO-A0-
CNiAHNLbKOI aKTUBHOCTI eKCMepMMEHTA/IbHUX TBAPWH. BBeAeHHA MOrypTy Ta NaKTy/N103M AK CAMOCTIMHO, TaK i npu
CYMICHOMY BMKOPUCTaHHI 3 BiTamiHOM D,, NOKpalllye NOKasHUKKM NOBEAIHKOBMX PeaKUii B TECTi «BigKpuTe none» y
LLYpPiB Ha TNi NOpyLIEHb eMOLiiHOT chepu.

BuCHOBKU. XpOHIYHWI CTPEC 3MiHIOE MOBEAIHKY LULYPiB B TECTI «BiAKPUTE MONEY, IKA XapPaKTEePU3YETLCA iICTOTHUM
NPUTHIYEHHAM PYX0BOi Ta OPIEHTOBHO-A0CAIAHNLBKOI aKTUBHOCTI EKCNEPUMEHTANIbHUX TBAapPUH, @ KOMbBiIHOBaHa Te-
panisi 3 BUKOPUCTaHHAM CMMBIOTUYHMX NpenapaTiB Ta BiTaMiHy D, moxe 6yT1 BAaromMmum BarkesieM B KOpeKLji Lboro
CTaHy.

Kniouosi cnosa: ctpec, MikpobioTa, npobioTuk, sitamin D,.

INFLUENCE OF CHRONIC MILD STRESS ON RATH BEHAVIOR UNDER EXPERIMENTAL PHARMACOTHERAPY

Kharchenko Y. V., Abramov S. V., Kryzhanovskyi D. H., Fedchenko M. P., Chernenko H. P., Filipenko V. V.,
Tereshchenko N. M.

Abstract. Introduction. Vulnerability to developing mood disorders, such as anxiety disorders and depression,
depends on a combination of genetic and environmental factors, among which stress plays a significant role. It
is interesting that coping with stress is influenced by the level of the biological response to stress and related
neuroendocrine systems, active coping with stress is increased with the help of antidepressants. This indicates that
drugs that affect the biological side of stress resistance can increase the effectiveness of existing treatment methods
and preventive care. The gut microbiome is a biological factor that may also influence resistance to stress. The broad
impact of the gut microbiota on human health, including mental health, has begun to be recognized and understood
over the past decade.

The aim of the study was to determine the effect of chronic mild stress (CMS) on the development of emotional
and behavioral disorders under the conditions of experimental pharmacotherapy in rats.

Materials and methods. The study was carried out on 24 male Wistar rats weighing 230-250 g. The basis of
the modeling of chronic muscle stress was based on the classic method of Willner, adapted to the conditions and
purpose of our experiment. The animals of the experimental groups were subjected to daily exposure to weak
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stressors alternating with a 168-hour (7-day) cycle of changes in these stimuli for 4 weeks. Animals were randomly
divided into five groups (n=8 in each). | — negative control, Il — positive control (CMS). Group Ill rats for 28 days of
the experiment received intragastric combination therapy — a symbiotic combining the prebiotic Lactulose (Lac) and
a probiotic containing 4 billion active cells (CFU)): Lactobacillus acidophilus, Lactobacillus rhamnosus, Streptococcus
thermophilus, Lactobacillus delbrueckii subsp. Bulgaricus (Yo). Group IV animals also received intragastric vitamin D,
(vit. D,). Group V received triple combination pharmacotherapy, which included yogurt / lactulose + vitamin D, in
the above doses.

The results of the study showed significant changes in the positive control group. The rate of crossing in rats
was 12.3% lower than the group of negative control. These rats showed a statistically significant decrease in the
number of peeping into holes by 44.4%. It was also characterized by a decrease in the number of vertical rises by
35.3% compared with the negative control group. The latency of the exit from the center of the open field in posi-
tive control group rats was 22.2% lower than in negative control animals. The reaction to novelty in CMS rats tended
to decrease. In animals treated with vit. D,, compared with the group of animals with CMS, on the 28th day of the
study there was a statistically significant increase of 245.5% and 260.0%, respectively, rearing and research activity.
It should be noted that under these experimental conditions, administration of the study drug led to a decrease of
100.0% acts of defecation, which indicates a decrease in animal anxiety. The number of grooming acts tended to
increase, which indicated a positive effect of the drug on the emotional state of animals. The latency of the exit from
the center of the open field in rats treated with vit. D, was 114.3% higher than in animals with CMS. The reaction to
novelty in rats of this group increased.

In animals treated with a combination of vit. D, with Yo + Lac, compared with the group of animals with CMS
there was a statistically significant increase by 209.1% of rearing and crossing by 97.2%. It should be noted that
under these experimental conditions, the administration of the study combination led to a decrease of 75.0% acts
of defecation, which indicates a decrease in animal anxiety. The number of grooming acts tended to increase, which
indicated a positive effect of the combination on the emotional state of the animals.

Results. Therefore, based on the studies, it can be concluded that chronic mild stress changes the behavior of
rats in the open field test, which is characterized by significant inhibition of motor and research activity of experi-
mental animals. Administration of probiotic and prebiotic, both alone and in combination with vitamin D,, changed
the rates of behavioral responses in the open field test in rats on the background of emotional disorders.

Conclusion. Chronic stress changes the behavior of rats in the open field test, which is characterized by significant
inhibition of motor and research activity of experimental animals and symbiotic drugs with vitamin D, can be a
significant lever in the correction of this condition.

Key words: stress, microbiota, probiotics, vitamin D,.
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