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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Stress is a significant factor affecting cognitive functions such
as memory, attention and learning ability. This paper examined
the effects of melatonin at different dosages on cognitive
performance compared to choline alphoscerate on wistar line
rats under chronic stress conditions. The studied rats were
subjected to stress - Porsolt's forced swim test.

Before and after the stress test, blood was collected from the tail
vein of the rats. Cortisol levels increased in all groups, including
the control group. However, the melatonin levels in each group
changed to a different degree as each group was offered different
levels of melatonin dosage and the drug, choline alphoscerate.

In the result, it was found that rats receiving low doses of
melatonin did not improve the results, increasing the time from
29.7 to 38.2 seconds. The rats receiving high doses of melatonin
performed the best, with virtually no increase in time to complete
the maze (increasing the time from 29.6 to 33.5 seconds). The
group receiving choline alphoscerate showed similar results to
the control group, significantly increasing the maze time from
29.4 to 47.4 seconds.

Key words. Stress, melatonin, memory, attention, epiphysis.

Introduction.

In the modern world, stress has become an integral part of every
person's life. Given the fast pace of life, high demands at work,
social and economic changes, stressful situations arise almost
daily. Chronic stress not only impairs the quality of life, but also
leads to serious health consequences, including cardiovascular
diseases, gastrointestinal disorders and weakening of the
immune system [1-3].

Stress is a significant factor affecting cognitive functions such
as memory, attention and learning ability [1].

Stress can be defined as a state of anxiety or mental tension
caused by a difficult situation. At the same time, it is a natural
human reaction that focuses the attention on the problems or
threats encountered in daily life.

There are many endogenous products that protect the body from
the excessive-unwanted effects of stress-releasing systems. One
of these is melatonin. It is an antagonist of the stress hormone
cortisol, in chronic stress it protects against its damaging effects.

Studies show that melatonin can not only help improve sleep,
but also have a positive effect on memory, attention and general
psycho-emotional state, which makes it a potential remedy for
people suffering from chronic stress [4,5].

In humans, the light cycle is perceived by the retina of the eye,
then the nerve signal through the retino-hypothalamic tract goes
to the suprachiasmatic nuclei of the hypothalamus, and then to
the upper cervical ganglion.

From the upper cervical ganglion, information about light
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comes to the epiphysis: it is mediated by norepinephrine, which
is released by nerve endings directly into the parenchyma
(pinealocytes) of the epiphysis, which eventually leads to the
start of melatonin synthesis. Melatonin synthesis effectively
occurs only with the onset of darkness and decreases in the light
phase of the day [4]. Since people with chronic stress often lack
normal sleep, they are deficient in endogenous melatonin.

In this article we will review the mechanisms of melatonin's
effect on cognitive function and its potential use as a remedy for
chronic stress in comparison with other medications.

Purpose of the study: to compare the effects of low and
high doses of melatonin and choline alphoscerate on cognitive
functions in stressed Wistar rats.

Materials and Methods.

The object of the study was Wistar rats (n=80), which were
bred for research work. The rats were placed in special cages and
were kept in a laboratory box in which the conditions necessary
for their habitat were constantly maintained: moderate lighting,
air humidity 30-50% at a temperature of 18-20°C, use of exhaust
ventilation system. Four groups were formed: control group,
which did not receive the drugs (n=20), experimental group Ne
1, which received low doses of melatonin 1mg/kg body weight
(n=20), experimental group Ne 2, which received high doses of
melatonin 10 mg/kg body weight (n=20), experimental group Ne
3, which received choline alphoscerate 25 mg/kg (n=20).

The studied rats were subjected to stress - Porsolt's forced
swim test.

The 12 h/12 hlight day was strictly observed for the experiment.

Results and Discussion.

The studies were performed on 80 male Wistar rats weighing
200-250 g.

Before the onset of stress, the rats were placed in a Morris
water maze. This maze allowed to estimate their motor activity
and to create homogeneous groups of animals with the same
constitutional features.

The Morris water maze was used as a method of identification
and distribution of rats into groups.

The Morris Water Maze is used in scientific research to study
spatial memory and learning in animals.

A plastic container with transparent walls, 150 cm long and
60 cm wide, was used to create the Morris Water Maze. The
platform was a piece of plastic attached to the wall with suction
cups. The tracking system was a stopwatch.

This method provided information about the cognitive abilities
of rats before and after excrement.

Before starting the experiment, the container was filled with water
to a level that allowed the rats to swim freely but not to drown. The
water used was clean and clear, without any additives.
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Table 1. Time of passing the Morris water maze before the beginning of the experiment.

Control group Group Ne 1 Group Ne 2 Group Ne 3
(Seconds) (Seconds) (Seconds) (Seconds)
30 27 33 32
32 29 31 28
29 32 30 31

33 31 28 29
28 26 27 32
32 33 32 30
30 28 26 28
34 26 32 27
29 30 30 26
28 29 27 30
26 29 31 27

30 31 29 31

30 33 28 32
29 28 27 33

27 29 31 32
28 30 32 27
29 32 29 28

31 30 30 30
32 31 31 26
27 30 28 29
29,7 29,7 29,6 29,4
Table 2. Melatonin levels before Porsolt's forced swim test.

Control group Group Ne 1 Group Ne 2 Group Ne 3
pg/ml pg/ml pg/ml pg/ml
12,6 14,4 15,1 21,8
16,8 16,6 14,5 12,7
18,7 18,5 20,0 19,6
14,9 17,9 19,6 14,5
14,9 19,1 18,7 15,2
16,6 16,4 17,9 17,5
21,1 19,7 16,5 19,4
19,0 21,1 19,1 14,8
14,6 14,8 17,7 20,9
15,9 15,6 19,8 19,7
18,2 14,9 16,6 17,8
19,2 16,9 15,6 19,9
17,3 17,7 14,7 17,8
16,9 16,6 14,8 15,7
15,1 14,7 15,9 19,6
15,2 15,2 18,6 20,1
17,9 20,1 19,6 15,3
19,6 17,9 22,1 20,1
20,1 18,8 20,8 14,3
19,3 19,1 15,9 19,1
17,195 17,3 17,675 17,79
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The aim of the methodology of staging this model-controlling
the improvement of cognitive function after chronic stress in the
form of forced swimming.

Rats were placed in water on different sides of the maze. A
training session was conducted before recording the control
results so that the animals could memorise the location of the
platform.

Then the rats were given the opportunity to pass the maze
without hints. The time for which the rats from 4 groups passed
the platform was recorded, as well as the route and behaviour.

After the maze, the study rats were divided into 4 groups of
20 rats each.

The average time to complete the maze before the experiment
was calculated:

1. Control group - 29.7 seconds.

2. Group Nel - 29.7 seconds.

3. Group Ne2 - 29.6 seconds.

4. Group Ne3 - 29.4 seconds.

The time of passing the maze differs insignificantly.

Table 1 reflects the mean time to complete the Morris water
maze prior to the experiment.

In the second step, blood materials were collected from the tail
vein of rats of each group to assess melatonin and cortisol levels
before the experiment.

Reference values were obtained using STAT FAX 303 analyser
(USA). The data were entered into Table Nel (melatonin level)
and Table 2 (cortisol level).

Mean melatonin and cortisol values for each group were
calculated:

1. Control group - melatonin 17.195 pg/ml, cortisol 32.155
meg/dl.

2. Group Nel - melatonin 17.3 pg/ml, 33.135 mcg/dl.

3. Group Ne2 - melatonin 17.675 pg/ml, 31.985 mcg/dl.

4. Group Ne3 - 1 melatonin 7.79 pg/ml, 30.01 mcg/dl.

Table 2 reflects the melatonin level in each experimental group
before stress therapy.

Table 3 shows the cortisol level in each experimental group
before stress therapy.

After all preparatory measures, the rats were subjected to the
Porsolt forced swimming test.

This test was performed in two stages: at the first stage intact
animals were placed for 15 minutes in a transparent Plexiglas
cylinder filled with water, the second stage was carried out
after 24 hours, where the animals were again placed in a
container with water under the same conditions as on the first
day. The following parameters were recorded: the latent period
of immobilisation, the total time the rat was immobilised, the
duration of active swimming, the duration of passive swimming
and the number of jumps out of the water. At the end of the set
time, the animal was returned to the cage.

As a result of testing, an increase in the time of active
swimming and active resistance attempts by 40 % (p < 0.05)
was found, characterised by an increase in the number of jumps
of animals of experimental groups, which indicates a high
emotional reactivity of animals.

Following the Porsolt Forced Swim test, rats were reintroduced
to the Maurice water maze to assess their cognitive abilities
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after stress.

The mean time to complete the maze was calculated:

Average time to complete the maze:

1. Control group - 47.5 seconds.

2. Group Ne 1 - 38.2 seconds.

3. Group Ne 2 - 33.5 seconds.

4. Group Ne 3 - 47.4 seconds.

Table 4 reflects the average time to complete the Morris water
maze after the start of stress treatment and drug administration.

After the stress test, blood from the tail vein of the rats was
collected again. Cortisol levels increased in all groups including
the control group. However, melatonin levels changed to a
different degree in each group.

Control group - decreased melatonin levels both individually
in each rat and the average level in the group. (Melatonin group
average 11.445 pg/ml, decreased by 5.75 pg/ml, cortisol 60.962
mcg/dl, increased by 28.8 mcg/dl).

Group Nel - Melatonin group mean 13.5 pg/ml, decreased by
3.8 pg/ml, cortisol 60.198 mcg/dl, increased by 27 mcg/dl.

Group Ne2 - Melatonin group mean 17.565 pg/ml, decreased
by 0.11 pg/ml, cortisol 57.431 mcg/dl, increased by 25.4 mcg/
dl.

Group Ne3 - Melatonin group mean 11.515 pg/ml, decreased
by 6.27 pg/ml, cortisol 55.98 mcg/dl, increased by 25.9 mcg/dl.

Conclusion.

The results show that the control group significantly worsened
their performance after stress, increasing the average time to
complete the maze from 29.7 to 47.5 seconds. Rats receiving low
doses of melatonin also worsened their performance, increasing
the time from 29.7 to 38.2 seconds. Rats receiving high doses
of melatonin performed the best, with virtually no increase in
maze time (increasing time from 29.6 to 33.5 seconds). The
group receiving choline alphoscerate showed similar results to
the control group, significantly increasing the maze time from
29.4 to 47.4 seconds.
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