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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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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. marepunckas nenpusaisi, polypeptides of cattle
cerebral cortex, methionyl-glutamyl-histidyl-phenylalanyl-
prolyl-glycyl-proline xpeicet Wistar, moBeaeHue, ACHPECCHS,
TpeBora.

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
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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 Nel, receiving
intramuscularly the preparation of polypeptides of cattle cerebral
cortex in a dose of 0.2 ml (n=10), experimental group Ne2,
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 Nel 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 No2
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 ofthe second week of the experiment, the aggression
of rats that received preparation B only increased, and some of

23

them began to show it even to their mothers. At the same time in
the experimental group Ne2 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 Ne2 was equal to 32-34 grams, while the
weight of the rats of the control group and experimental group
Nel reached 38-40 grams.

Atthe 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.

. Group Nel  Group Ne2
Indicator Control (A) (B)
Relative adrenal
weight (mg/100 g 14,5+0,50 13,4+0,60 13,840,21
weight)

Volume (mm?)

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 (um?)

zona glomerulosa 129,7+3.,45 123,8+4,20 105,2+2,04
zona fasciculata 151,243,60 158,3+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 Nel compensatory reactions were observed, in this
connection hypertrophy was not observed in comparison with
the control, the indices were relatively normal. In group Ne2
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 Ne2 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
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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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