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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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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 

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℃, use of exhaust 
ventilation system. Four groups were formed: control group, 
which did not receive the drugs (n=20), experimental group № 
1, which received low doses of melatonin 1mg/kg body weight 
(n=20), experimental group № 2, which received high doses of 
melatonin 10 mg/kg body weight (n=20), experimental group № 
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 h light 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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Control group 
(Seconds)

Group № 1
(Seconds)

Group № 2
(Seconds)

Group № 3
(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 1. Time of passing the Morris water maze before the beginning of the experiment.

Control group
pg/ml

Group № 1
pg/ml

Group № 2
pg/ml

Group № 3
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

Table 2. Melatonin levels before Porsolt's forced swim test.
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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 №1 - 29.7 seconds.
3. Group №2 - 29.6 seconds.
4. Group №3 - 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 №1 (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 
mcg/dl.

2. Group №1 - melatonin 17.3 pg/ml, 33.135 mcg/dl.
3. Group №2 - melatonin 17.675 pg/ml, 31.985 mcg/dl.
4. Group №3 - 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 

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 № 1 - 38.2 seconds.
3. Group № 2 - 33.5 seconds.
4. Group № 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 №1 - Melatonin group mean 13.5 pg/ml, decreased by 
3.8 pg/ml, cortisol 60.198 mcg/dl, increased by 27 mcg/dl.

Group №2 - 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 №3 - 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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