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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.
In the modern world, anyone is susceptible to the effects of 

stress, regardless of age, gender, culture, and social status. Stress 
at an early age accelerates long-term changes in the functional 
properties underlying emotional perception and therefore 
may alter the stress response later in life. Unfortunately, the 
interdisciplinary approach in stress research emphasised the 
study of stress phenomenon in the development of this or that 
pathology or manifestation of appropriate reactions under the 
influence of this or that factor, i.e. the study of a particular 
case, which did not significantly affect the conceptual level 
of interpretation of the stress phenomenon as such. Moreover, 
we did not come across any publications interpreting the 
pathogenesis of the development of the classical triad of stress, 
confirming, or refuting its validity. In this study, we evaluated 
the effect of nootropic drugs - polypeptides of cattle cerebral 
cortex and methionyl-glutamyl-histidyl-phenylalanyl-prolyl-
glycyl-proline on the behaviour of rat offspring under conditions 
of maternal deprivation. The drug affects processes related to 
memory formation and learning, enhances attention during 
learning and analysis of information, improves adaptation of the 
organism to hypoxia, cerebral ischaemia, anaesthesia and other 
damaging effects. As a result of the conducted study against 
the background of early postnatal maternal deprivation and the 
use of such drugs as methionyl-glutamyl-histidyl-phenylalanyl-
prolyl-glycyl-proline and polypeptides of cattle cerebral it was 
noted that the latter drug showed the greatest effectiveness as 
a means of compensating the reaction to chronic stress under 
conditions of maternal deprivation.

Key words. материнская депривация, polypeptides of cattle 
cerebral cortex, methionyl-glutamyl-histidyl-phenylalanyl-
prolyl-glycyl-proline крысы Wistar, поведение, депрессия, 
тревога.
Introduction.

Stress is a mental state of the organism, when excessive 
overstrain of the organism prevents full recovery and sometimes 
leads to exhaustion [1]. Stress is one of the most significant and 
widespread medical and social problems in the world and is an 
etiological factor in 80% of diseases [1,2]. 

In the modern world, anyone is susceptible to the effects 
of stress, regardless of age, gender, culture, and social status 
[2]. Stress at an early age accelerates long-term changes in 
the functional properties underlying emotional perception and 
therefore may alter the stress response later in life [3]. There 
are now various theories and models of stress - in particular 
maternal deprivation, which has been used as a variant of early 
postnatal stress as it can increase anxiety and depression-related 

behaviours, as well as the offspring's hormonal response to 
stress.

Regardless of our desire, our bodies are subjected to external 
influences that determine a permanent state of stress throughout 
life [4]. 

The study of stress is inextricably linked to the name of Nobel 
laureate H. Selye, who published in 1936 in the journal "Nature" 
an article "A Syndrome produced by Diverse Nocuous Agents", 
in which he presented data that regardless of the specifics of 
the impact develops the same type of response of the organism 
to them. Thus, the concept of general adaptation syndrome 
appeared, and the classical triad of stress signs was substantiated 
[1-4]. 

The classical triad of Seley stress includes hyperplasia of the 
adrenal cortex; subinvolution of the thymus, erosions and/or 
ulcers of the upper digestive tract (stomach, duodenum), which 
can be complicated by bleeding [1-4]. 

The development of the era of stress as a general adaptation 
syndrome for many decades became the starting point in the 
study of this phenomenon, reflecting the standard response of 
the organism to the impact of stressors with emphasis on the 
development of the classical stress triad. Moreover, the problem 
of stress attracted the attention of scientists from different 
fields of knowledge, and, accordingly, there appeared a lot 
of its interpretations, finding names in the peculiarities of the 
etiological factor (traumatic stress, operational stress, military 
stress, social stress, stress of medical workers and teachers, 
social stress, etc.) [5]. 

Unfortunately, the interdisciplinary approach in stress 
research emphasised the study of stress phenomenon in the 
development of this or that pathology or manifestation of 
appropriate reactions under the influence of this or that factor, 
i.e. the study of a particular case, which did not significantly 
affect the conceptual level of interpretation of the stress 
phenomenon as such. Moreover, we did not come across any 
publications interpreting the pathogenesis of the development of 
the classical triad of stress, confirming, or refuting its validity. 
At the same time, the causal relationship of the development 
of these particular manifestations of stress from the position of 
pathogenetic features has not been assessed. Probably, the state 
and equipment of laboratories of that time did not allow to study 
these issues in more detail [1-5]. 

The general adaptation syndrome is a model that consists of 
three elements or phases that describe the body's response to 
stress: the anxiety stage; the resistance stage; and the exhaustion 
stage [3,4].

Human beings face stress daily. Short-term moderate stress, 
eustress, is a mechanism of adaptation. The systems activated 
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by stressor influences are aimed at maintaining homeostasis. 
Unfortunately, stress does not always have a positive outcome. 
The phenomenon of destructive effect of stress, when there is a 
failure of compensatory reactions, is called distress. A prolonged 
and strong impact on the organism leads to distress [2,5]. 

The aim of the study was to evaluate the effect of nootropic 
drugs - polypeptides of cattle cerebral cortex and methionyl-
glutamyl-histidyl-phenylalanyl-prolyl-glycyl-proline on 
the behaviour of rat offspring under conditions of maternal 
deprivation.
Materials and Methods.

The experiment was conducted on the offspring of Wistar rats 
of both sexes in the amount of 30 rats, which were specially 
bred for scientific 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 degrees centigrade, use of exhaust ventilation system. Before 
the beginning of the practical part of the work, the rats were in a 
7-day quarantine for adaptation to life in new conditions. 

Three groups were formed: control group (n=10), receiving 
intramuscularly 0.9% NaCl, experimental group №1, receiving 
intramuscularly the preparation of polypeptides of cattle cerebral 
cortex in a dose of 0.2 ml (n=10), experimental group №2, 
receiving intranasally the preparation of methionyl-glutamyl-
histidyl-phenylalanyl-prolyl-glycyl-proline in a dose of 0.1 ml 
(n=10). For the convenience of reading the article, the names of 
preparations were abbreviated: polypeptides of cattle cerebral 
cortex (A), methionyl-glutamyl-histidyl-phenylalanyl-prolyl-
glycyl-proline (B).

The studied rat offspring were subjected to maternal deprivation 
with a timing of 6 h for 21 days. For the experiment, a 12 h/12 
h light day was strictly observed.
Results.

At first, no changes in the behaviour of rats of all three groups 
were observed, they did not react in any way to the process of 
maternal deprivation. However, on the 6th day of the study, 
the rats of experimental group №1 began to show aggression, 
including to each other, and strong anxiety. When performing 
deprivation, the rats surrounded the mother, trying to protect 
her. After isolating the mother, the rats ran almost non-stop 
around the cage, were stressed and did not even touch food or 
water. This behaviour continued until the mother was returned 
to the cage. Only under this condition the rats became calmer 
and gathered around the mother again. 

At the same time, the rats from experimental group №2 
behaved calmly and no problems with the execution of the 
course of the experiment were observed. In the first days the rats 
receiving preparation A, after isolation of the mother, gathered 
in a heap and did not move away from each other. After 6 days 
from the beginning of the drug administration the rats stopped 
reacting to the deprivation process and, being in isolation from 
their mother, behaved calmly, ran around the cage, anxiety and 
aggression were not observed. 

By the end of the second week of the experiment, the aggression 
of rats that received preparation B only increased, and some of 

them began to show it even to their mothers. At the same time in 
the experimental group №2 the behaviour of rats did not change. 

Later, 2 rats each were selected from the control and two 
experimental groups for adrenalectomy. At the stage of 
weighing, we noted the fact that the average weight of the rats of 
the experimental group №2 was equal to 32-34 grams, while the 
weight of the rats of the control group and experimental group 
№1 reached 38-40 grams. 

At the end of the successful operation, it took the rats an average 
of one week to return to their previous lifestyle. However, one 
of the operated rats from experimental group 1 was attacked by 
other rats and its mother after returning to the cage and died as 
a result.

After adrenalectomy, biopreparations of rat adrenal gland 
slices from each group were prepared. The micro preparation 
was made on a microtome, a special mechanical device used 
for preparation of thin sections, which were then examined by 
microscopy. The data presented in Table 1 were obtained during 
the study of biopreparations.

Table 1. Morphometric parameters of rat adrenal medullae.

Indicator Control Group №1
(A)

Group №2
(B)

Relative adrenal 
weight (mg/100 g 
weight)

14,5±0,50 13,4±0,60 13,8±0,21

Volume (mm3)
adrenal cortex 17,5±0,80 15,8±0,90 20,3±0,40
zona glomerulosa 3,0±0,10 2,8±0,15 3,8±0,39
zona fasciculata 12,9±0,73 11,3±0,33 14,7±0,58
zona reticularis 1,6±0,28 1,7±0,20 1,8±0,29
adrenal medulla 2,5±0,20 1.8±0,10 2,2±0,10
Cross-sectional area of endocrine cells (µm2)
zona glomerulosa 129,7±3,45 123,8±4,20 105,2±2,04
zona fasciculata 151,2±3,60 158,3±3,76 188,8±4,50
zona reticularis 121,3±4,58 105,3±2,26 89,2±3,16

The relative mass of the adrenal gland, volume of the adrenal 
cortex and medulla zones, and cross-sectional area were 
considered when analysing the results. 

In the studied groups the changes of adrenal cortex on chronic 
stress caused by maternal deprivation were different. In rats 
of the control group all signs of morphological changes of the 
adrenal glands were observed – hypertrophy of the adrenal cortex 
(17,5±0,80 mm3), namely the predominance of the volume of 
the fascicular zone, the volume of which reached 12,9±0,73 
mm3, which is associated with increased cortisone production. 
In group №1 compensatory reactions were observed, in this 
connection hypertrophy was not observed in comparison with 
the control, the indices were relatively normal. In group №2 
there was excessive hypertrophy of adrenal cortex (20,3±0,40), 
even in comparison with the control group, and the same bundle 
zone prevails (14,7±0,58), although it should be noted that the 
data of the tubular zone (3,8±0,39) and reticular zone (1,8±0,29) 
were also higher than those of other groups (p<0,05). Volume of 
cortex, zona fasciculata was significantly in group B compared 
to control and group A (Figure 1, p<0,05).
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When analysing the results of the cross-sectional area of 
endocrine cells, we also noted that the indices of the bundle 
zone in rats from experimental group №2 that received drug B 
were higher than in the other two groups.
Conclusion.

In our study we compared two drugs from the group of 
nootropics methionyl-glutamyl-histidyl-phenylalanyl-prolyl-
glycyl-proline and polypeptides of cattle cerebral. From the drug 
instructions it was revealed that the first drug has an original 
mechanism of neurospecific effect on the CNS. The drug affects 
processes related to memory formation and learning, enhances 
attention during learning and analysis of information, improves 
adaptation of the organism to hypoxia, cerebral ischaemia, 
anaesthesia and other damaging effects.

Polypeptides of cattle cerebral has nootropic action, namely 
affects the disturbed cortical functions of the brain, improves 
activity, thinking, attention, neuroprotective action, that is, 
protects brain cells from damage, stimulates regenerative 
processes in the brain, reduces the harmful effects of toxic 
substances for the brain. 

Protein fractions in the composition of Drug A are able to 
penetrate directly into the brain, which provides a wide range 

of effects and indications for treatment. This drug has nootropic 
(affects disturbed cortical functions of the brain, improving 
activity, thinking, attention), neuroprotective (protects 
brain cells from damage), anticonvulsant effect, stimulates 
regenerative processes in the brain, reduces the harmful effects 
of substances toxic to the brain.

Drug B is a synthetic analog of corticotropin, which has 
nootropic properties and is completely devoid of hormonal 
activity. The drug affects the processes associated with 
memory formation and learning. Drug B enhances attention 
in learning and analyzing information, improves consolidation 
of memory trace in patients after neurosurgical interventions, 
craniocerebral trauma, suffering from cerebrovascular diseases, 
including dyscirculatory encephalopathy; improves adaptation 
of the body to hypoxia, cerebral ischemia, anesthesia, and 
other damaging effects. The drug is practically non-toxic with a 
single and prolonged administration. It does not show allergic, 
embryotoxic, teratogenic and mutagenic properties.

As a result of the conducted study against the background of 
early postnatal maternal deprivation and the use of such drugs 
as methionyl-glutamyl-histidyl-phenylalanyl-prolyl-glycyl-
proline and polypeptides of cattle cerebral it was noted that 
the latter drug showed the greatest effectiveness as a means of 
compensating the reaction to chronic stress under conditions of 
maternal deprivation.
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Figure 1. Volume indices of adrenal cortex zones (mm3).

Figure 2. Cross-sectional area indices of endocrine cells (µm2).
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