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The most important direction in the development of modern medical science is the study of protective, compensatory and
pathological reactions of the organism that occur in response to various stress factors. The aim of the study is the subsequent
development of methods for pharmacological correction of these reactions. The remedies for the correction of stress-in-
duced immunity disorders are represented by the glyprolin group — the Selank drug and the Pro-Gly-Pro peptide compound
—and are of particular interest.

The aim of the experiment was to study the immunomodulating effect of glyprolines on the basis of the “social stress” model.
Materials and methods. The experiment was performed on non-linear male rats aged 6-8 months. A model of a sensor
contact was used as a model of the experimental “social stress”. The animals were divided into groups (n = 10): a “control”
group was represented by individuals with aggressive and submissive types of behavior, formed within the conditions of the
experimental “social stress” for 20 days; and 2 experimental groups in which the animals were intraperitoneally administered
Selank (100 pg/kg) and Pro-Gly-Pro (100 pg/kg) against the background of the experimental “social” stress once a day for
20 days. A functional activity of the immune system was studied on the basis of standard immunopharmacological tests: a
delayed-type hypersensitivity test (DTH test), a direct agglutination test (DAT), a latex test for studying the Neutrophil phago-
cytic rate of peripheral blood, and the essessment of the leucogram.

Results. It has been established, that within the conditions of the “social” stress, the changes in the immune response are
multidirectional. That fact confirms the theory of “the immune disbalance” caused by the action of stressors. As a result of
studying the effect of glyprolines within the conditions of “the social stress”, Selank and Pro-Gly-Pro proved to be effective
immunocorrectors, restoring cellular and humoral immunogenesis reactions as well as the phagocytic activity of neutrophils
and leucogram indices.

Conclusion. The carried out study expands understanding of the immunoreaction pathogenesis within the stress-induced
conditions in order to further develop a pharmacological strategy for correcting the revealed disorders through the substanc-
es of the neuropeptide structure.
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BaHeMwWnm HanpaBneHWeM PasBUTUA COBPEMEHHOW MEAULMHCKON HayKM ABNAETCA M3yYeHMe 3alLMTHbIX, KOMMeHcaTop-
HbIX U MaTONOTMYECKMX PeaKLUUin OpraHn3ma, BO3SHUKAIOWMX B OTBET HA AEMCTBME PA3/IUYHbIX CTPECCOreHHbIX GaKTOpOoB C
Lenblo nocneayowen paspabotkm cnocoboB GpapmaKkonormyeckon Koppekumu. B KauecTBe nepcneKkTUBHbIX CPeACTB Kop-
PEeKLMM CTPECC-UHAYLUMPOBAHHBIX HaPYLWEHUN MMYHUTETA UHTEpeC NPeACTaBAAT NpeacTaBUTeNM rPYNnbl UNPOINHOB:
NleKapCcTBEHHbIM npenapat CenaHk u nentuaHoe coeanHeHue Pro-Gly-Pro.

Lienb nccnepoBaHua — M3ydeHMe UMMYHOMOZY/VPYIOLLErO AeNCTBUA IIMMPOIMHOB Ha MOAENWN KCOLMANbHOTO» CTpecca.
Matepuanbl 1 meToabl. IKCNEPUMEHT BbIMONHEH Ha HEMHENHbIX Kpbicax-camuax (6—8 mec.). B KauecTBe aKcnepumeH-
TaNbHOTO «COLMANbHOTO» CTpecca UCNoNb30Ba M MOAENb CEHCOPHOIO KOHTaKTa. HKMBOTHbIE OblN pasaeneHbl Ha rpynnbl
(n=10): rpynna «KOHTPO/IbY; FPYNMa *KUBOTHbIX C arPECCUBHBIM U CYOMUCCUBHBIM TUNaMK NoBeaeHUs, cGOPMUPOBaHHbIE B
YCNOBUAX IKCNEPMMEHTANIbHOTO «COLMANBHOro» cTpecca B TeyeHne 20 AHel U 2 oNbITHbIE FPYNMbl — }XUBOTHbIE, KOTOPbLIM
Ha GpoHe «CcoLManbHOro» cTpecca BHyTpMBpoWnHHO BBoguan CenaHk (100 mKr/kr) u Pro-Gly-Pro (100 mkr/kr) 1 pa3 B cyTku
B YC/IOBUAX CTPECCOPHOro Bo3aencTena B TedeHue 20 gHel. PYHKUMOHANbHYIO aKTUBHOCTb MMMYHHOM CUCTEMbI U3y4Yanu
C NMOMOLLBIO CTAaHAAPTHbIX UMMYHODAPMAKONOTMYECKUX METOAOB: PeakLun rMnepyyBCTBUTEIbHOCTM 3aMed/IeHHOro TUMa
(Pr3T), peakuuu npamow remarrntotrHauum (PMMA), naTeKCHOro TecTa no u3yvyeHuro GbarouMTapHoOM akTMBHOCTU HEUTPOdU-
0B nepudepmnyeckon KPoBU 1 OLLEHKU NeMKOLUTAPHON GopmMybl.

Pe3ynbratbl. YCTaHOBNEHO, YTO B YC/NIOBUAX KCOLMANbHOIO» CTPECCa U3MEHEHUA UMMYHHOIO pearmpoBaHUA MMeT pasHo-
HanpaBAEHHbIW XapaKTep, YTO NOATBEPKAAET TEOPUID KMMMYHHOro AucbanaHca» Npu AeACTBUN CTPECCUPYHOLWNX GpaKTo-
poB. B pe3ynbrate usyyeHna BANAHWUA IUMNPOSMHOB B YCNOBUAX «COLMANBbHOrO» cTpecca bblao ycTaHoBAEHO, YTO CenaHk u
Pro-Gly-Pro npossunu ceba Kak appeKkTUBHbIE MMMYHOKOPPEKTOPbI, BOCCTAHAB/IMBAA KIETOYHYIO U I'YyMOPabHYIO peakuum
MMMYHOreHe3a, a Tak»Ke GparounTapHyto akTMBHOCTb HEMTPODUIOB M NOKa3aTeNn NENKOLUTAPHOU Gopmybl.

3akntoueHue. [laHHOe uccaegoBaHME pacluMpaeT npeacrtaBneHne 06 o6LmMx 3aKOHOMEPHOCTAX UMMYHOpPearmpoBaHua B
YCNOBUAX CTPECC-MHAYLMPOBAHHbIX COCTOAHMI C Leblo Nocneaytolen paspaboTkn GpapmaKoNnormieckon cTtpatermm Kop-
PEKLMM BbIABNEHHbIX HAapYLIEHMI1 NOCPEeACTBOM BELLLECTB HEMPONENTUAHOM CTPYKTYpPbI.

Kntouesble cnoBa: rmnnponunHbl, Cenank, Pro-Gly-Pro, «coumanbHbIM» CTpecc, peakuusa runepyyBCTBUTENbHOCTU 3aMea/1eH-
Horo Tuna (Pr3T), peakuua npsamolii remarrntoTuHaumm (PMTA), darouutapHbiii MHAEKE (PU), darouutapHoe umucno (PY), neit-
KouuTapHasa popmyna

Cnu1CcoK coKpaleHuit: PI3T — peakuma runepyyBCTBUTE/IbHOCTU 3aMeaNeHHOTO TuNa, PMIA — peakuus NpsMon remarriioTm-
Hauun, PU — dparoymTapHbI MHAEKE, PY — dparoymTapHoe Ymcno

MpuHaTa K nevatn 20.08.2019

INTRODUCTION

The studies devoted to the the mechanisms of the
dysfunctional changes in the immune system within the
conditions of the “social” stress, as well as the devel-
opment of methods for their correction, are the main
directions of development in modern immunology and
pharmacology. The action of stressors, regardless of
their nature, leads to the “strain” of homeostasis of
the organism on the whole and the immune system,
in particular. That was confirmed by a lot of works on
the study of Hans Selye’s general adaptation syndrome,
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which consider the involution processes of the thymic
lymphatic apparatus as an obligatory part of the stress
triad. Stress-induced immune disorders can develop at
any stage of the stress response, being the cause of de-
cline in adaptive skills of the body and the development
of, for example, secondary immunodeficiency states, au-
toimmune and allergic processes [1-3].

The interest in research aimed at finding means for
correcting changes in the immune response, morpho-
functional disorders in the immunocompetent cells and
organs against the background of the influence of vari-
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ous stress factors, has recently increased significantly [4,
5]. The greatest achievement of molecular biology and
medicine was the possibility of synthesizing bioregula-
tors, in particular the ones of peptide nature, and the
creation of new highly effective drugs on their basis.
These drugs exhibit, among others, stress protective
properties [6—8].

As a result of the research in recent years, a new
class of regulatory peptides — glyprolines — has been iso-
lated; most of them are promising as therapeutic agents
[9]. It should be noted that at the moment, a representa-
tive of this group, Selank, synthesized at the Institute of
Molecular Genetics of the Russian Academy of Sciences,
is in active use in clinical medicine. This drug was creat-
ed by attaching Pro-Gly-Pro tripeptide to the C-termini
of the unstable regulatory peptide Taftsin which solved
the problem of in vivo stabilization and supplemented it
with the effects of Pro-Gly-Pro itself [10]. As well as the
already registered drug Selank, Pro-Gly-Pro tripeptide
itself is of considerable interest from the standpoint of
long-term benefits of practical implementation in clini-
cal pharmacology. This peptide is a structural fragment
of Selank, and, in addition, it has a physiological activity
of its own [9, 11]. The analysis of the experimental data
confirms the uniqueness of the properties of the prepa-
rations with the glyproline structure which consists in
the combination of psycho-, neuro- and immunotropic
kinds of activity [9, 12, 13], and makes it promising to
study various aspects of the pharmacological action of
glyprolines in order to expand the possibilities of their
practical application.

The aim of the research is to study immunomodula-
tory effects of glyprolines on the “social” stress model.

MATERIAL AND METHODS

Laboratory experiments

The study was performed on 70 non-linear male
white rats, aged 6-8 months, obtained from the vivar-
ium of the laboratory of physiology, morphology, genet-
ics and biomedicine of Astrakhan State Medical Univer-
sity (Russia, Astrakhan). Throughout the experiment, the
rats were kept in standard vivarium conditions of Astra-
khan State Medical University. By the Order of the Min-
istry of Health of the Russian Federation No. 199n dated
04 January, 2016 “On Approval of the Laboratory Prac-
tice Rules” and the Protocol of the Ethical Committee of
Federal State Budget Educational Institution of Higher
Education “Astrakhan State Medical University” of the
Ministry of Health of Russia No. 8 dated 24 November,
2015, all the animal manipulations were performed in
accordance with the requirements of the Directive of
the European Parliament and the Council of the Euro-
pean Union on the protection of the animals used for
scientific purposes (2010/63/ EU), and the rules adopt-
ed by the International Convention for the Protection of
Vertebrate Animals used for experimental and scientific
purposes (Strasbourg, 1986).
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Experimental model

The “social” stress was chosen as an experimental
model. The main methodological technique of this ex-
perimental model is a permanent residence of partners
against the conditions of sensor contacts, which form
aggressive and submissive kinds of behavior in animals
[14-17]. This model is widely used in studying various
aspects of the influence of chronic aggression on brain
neurochemistry, physiological functions, behavior and
catastasis of animals. Therefore, and it is highly produc-
tive in terms of obtaining new and original data and their
interpretation. These factors suggest similarity between
the animals’ state and the one observed in humans.

The males were placed in pairs in experimental cells,
separated by a septum preventing them from a physical
contact, but it had holes providing their sensor contacts.
Every day, the septum was removed for 10 minutes. It over-
whelmingly led to agonistic collisions (confrontations) [14].

The groups of the animals with alternative types of
behavior were formed: an aggressive type (in case of re-
peated victories experience — a winner / an aggressor)
and a submissive type (in case of defeats — a victim). In
the experimental animals, the manifestation of aggres-
sion was expressed in the forms of upright and sideways
offensive postures — “threat” or attack. The social passiv-
ity was manifested by various acts of individual behav-
ior: locomotion, sniffing, autogrumming, movements in
place, upright defensive postures and immobility.

Experimental groups

The laboratory animals with aggressive and submis-
sive kinds of behavior were divided into groups of 10 in-
dividuals:

e group of intact males;

e group of the animals that were exposed to
stress for 20 days (sensor contacts);

e group of the individuals which were treated
with Selank intraperitoneally at the dose of 100
mcg/kg a day from the 1st day of exposure to
stress (sensor contacts) for 20 days;

e group of the rats which were treated with Pro-
Gly-Pro intraperitoneally at the dose of 100
mcg/kg a day from the 1+ day of exposure to
stress (sensor contacts) for 20 days.

Methods

The study of the functional activity of the immune
system of the animals was carried out according to the
“Guidelines for preclinical studies of drugs” on the basis
of standard immunopharmacological methods [18]: a de-
layed-type hypersensitivity test (DTH), a direct agglutina-
tion test (DAT), a latex test for studying the phagocytic ac-
tivity of peripheral blood neutrophils. In addition, the total
number of leukocytes in the blood and leucogram were de-
termined. It is important to note that in the formation of a
specificimmune response in the laboratory animals within
the conditions of the experiment, a corpuscular T-depen-
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dent antigen (sheep erythrocytes) was used as an antigenic
stimulus in the formulation of DTH and DAT.

To determine the phagocytic activity of peripheral
blood neutrophils, a latex test on the basis of heparin-
ized blood of the animals was used. Melanomaldehyde
latexes were used as a test object. The activity of neutro-
phils was determined by the following indices: a phago-
cytic index or percentage of phagocytosis (the number
of neutrophils with latex/100); a phagocytic number
(the number of latex particles / 100).

To determine the content of the blood leukocyte
count of the test animals, the blood was taken during
the removal of the animals from the experiment from
large vessels of the cervical area. The calculation was
carried out in Gorjaev’s chamber. The percentage of
individual forms of leukocytes was evaluated in blood
smears stained by Romanovsky-Giemsa staining.

Statistical processing of results
The results of the experiment were statistically pro-
cessed using the following programs: Microsoft Office

Excel 2007 (Microsoft, USA), BIOSTAT 2008 Profession-
al 5.1.3.1. To process the obtained results, a parametric
method with the Student t-test (with Bonferroni correc-
tion) was used. Statistically significant differences were
considered at p<0.05.

RESULTS

In the course of the experiments, it was estab-
lished that long-term inter-male confrontations
caused the suppression of DTH and DAT in the ani-
mals with both aggressive and submissive types of
behavior compared to the control animals. The index
of the delayed-type hypersensitivity test in the ag-
gressors decreased by more than 45% (p<0.01), in
the victims — by more than 30% (p<0.05). In relation
to the humoral immunity in the animal aggressors,
more pronounced changes in the indices were ob-
served: a decrease in antibody titer in the aggressors
— by more than 80% (p<0.001), in the victims — by
more than 50% (p<0.001) compared with the control
indices (Table 1).

Table 1 - Effect of glyprolines on the formation of DTH and DAT within the conditions of the “social” stress

Indices
(M+m)
Experimental
groups (n = 10)

Index DTH, %

Titer of antibodies in DAT, log

Animals with an aggressive type of behavior

Control

30.83 £3.52 224.77 +23.27

“Social” stress

16.57 £ 1.75**

40.46 + 5.81***

“Social” stress" + Selank (100 mcg/kg a day)

30.38 + 3.48##

210.56 + 22.54###

"Social stress"+ Pro-Gly-Pro (100 mcg/kg a day)

29.40 + 3.63##

253.21 £ 23.27###

Animals with a submissive type of behavior

Control 30.83 £3.52 224.77 + 23.27

“Social” stress 20.78 + 2.54* 103.55 + 11.64***

“Social” stress+ Selank (100 mcg /kg a day) 28.26 + 2.66# 231.19 + 34 91##
“Social” stress+ Pro-Gly-Pro (100 mcg/kg a day) 28.57 + 2.55# 138.71 + 12.84#

Note: * — p<0.05; ** — p<0.01;*** — p<0.001 — relative to the control group; # — p<0.05; ## — p<0.01; ### — p<0.001 — relative
to the “stress” group (Student’s t-test with Bonferroni correction for multiple comparisons)

As the results presented in Table 1 show, glyprolines
contributed to the restoration of the indices of both im-
munity units. The index of DTH in aggressors increased
in terms of the administration of Selank and Pro-Gly-Pro
by an average of 80% (p<0.01), in victims — by an average
of 30% (p<0.05). As for the formation of anti-erythrocyte
antibodies in DAT, the indices of the hemagglutinin titer
also remained higher than those of the animals of the
“stress” group with an aggressive type of behavior by an
average of more than 5 times (p<0.001). In the animals
with a submissive type of behavior, when Selank was
administered, the index was 2.2 times higher than that
in the “stress” group and 1.3 times higher in the group
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after the administration of Pro-Gly-Pro (p<0.05, p<0.01)
(Table 1).

When studying the phagocytic activity indices of
peripheral blood neutrophils in the animals exposed to
the “social” stress, an increase in the phagocytic index
(Phl) and a phagocytic number (PhN) was found in the
rats with both aggressive and submissive types of be-
havior. There was an increase in the phagocytic index by
18% in aggressors (p>0.05) and by almost 30% in victims
(p<0.05), a phagocytic number was increased by 40% in
aggressors and by 20% in victims (p>0.05). These factors
indicate a hyperreactivity of a nonspecific element of
the immune system (Table 2).
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Table 2 — Effect of glyprolines on the phagocytic activity of neutrophils within the conditions of the “socia

I"

stress

Indices
(M+m)
Experimental
groups (n = 10)

Phagocytic index

Phagocytic number, %

Animals with an aggressive type of behavior

Control 17.7 £ 1.68 53.3+£3.66

“Social” stress, 21.0+1.85 74.3 +7.37*

“Social” stress + Selank (100 mcg /kg a day) 16.3+1.87 57.6 £4.23

“Social” stress + Pro-Gly-Pro (100 mcg/kg/a day) 15.9 + 1.744# 58.7+3.23
Animals with a submissive type of behavior

Control 17.7 +1.68 53.3£3.66

“Social” stress 229+1.61* 63.7+4.73

“Social” stress + Selank (100 mcg/kg a day) 18.4 +1.58 50.5 + 4.65

“Social” stress+ Pro-Gly-Pro (100 mcg/kg a day) 20.2+1.83 54.0 £3.72

Note: * — p<0.05; ** — p<0.01,;*** — p<0.001 — relative to the control group; # — p<0.05; ## — p<0.01; ### — p<0.001 - relative
to the “stress” group (Student’s t-test with Bonferroni correction for multiple comparisons)

When assessing the phagocytosis indices in the group
of the animals treated with glyprolines (Selank, Pro-Gly-
Pro) against the background of the impact of the “social”
stress, it has been found out that the administration
of these compounds leads to the restoration of the
parameters of nonspecific immunoreactivity. A decrease
of phagocytic number was noted among the aggressors
and victims by an average of 20% (p>0.05) compared with
the stressed animals. The assessment of the phagocytic
index in the aggressors showed its slight decrease; and in
the victims, it remained at the level of the intact animals.
At the same time, it should be mentioned that the most
pronounced changes in the studied parameters were
notified within the conditions of the administration of Pro-
Gly-Pro tripeptide to the aggressors, and less pronounced
ones were notified in the victims (Table 2).

An important stage of the work was to determine
the total number of leukocytes, as well as to study
the indices of the leucogram. Within the conditions of
the “social” stress, a decrease in the total number of
leukocytes (p<0.05) was observed in both, the aggressors
(—29.1%) and the victims (-28.2%) relative to the
control group indices. The stressed animals’ leucogram
showed a decrease in the percentage of eosinophils
by 28.6% (p<0.05) in the aggressors and by more than
40% (p<0.01) in the victims. A statistically significant
increase in segmented neutrophils by an average of 2
times (p<0.001), in band staple ones — by more than 50%
(p<0.01) in the aggressors and by almost 2 times in the
victims (p<0.01) should be also notified (Table 3).

It was established that in the “stress” group
animals treated with glyprolins, the total number of
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leukocytes was higher relative to the control values.
The administration of these drugs to the stressed
animals contributed to an increase in the total number
of leukocytes relative to the “stress” group: after
the administration of Selank and Pro-Gly-Pro, in the
aggressors’ group the number of leukocytes was almost
twice as high (p<0.001 and p<0.01 respectively); in
the group treated with Selank it was more than 1.5
times as high as in the victims (p<0.01); and after the
administration of Pro-Gly-Pro, only slight changes were
noted (p>0.05).

Under the influence of Selank, the number of
eosinophils in the aggressors decreased less than in
the animals without any pharmacological support. The
administration of Pro-Gly-Pro to the stressed animals
contributed to the conservation and was higher relative
to the stressed group by 30% (p<0.05). In the leucogram
of the rats with a submissive type of behavior, the
percentage of eosinophils increased by an average of
31% (p<0.05). In addition, in the individuals with an
aggressive type of behavior, the administration of Selank
against the background of stress led to the maintenance
of the content of band neutrophils relative to the intact
animals, and that was by 12% lower (p<0.05) relative to
the stressed animals. Within the conditions of Selank
and Pro-Gly-Pro administration, in the animals with
a submissive type of behavior the number of band
neutrophils was lower than the values of the stressed
group by an average of 50% (p<0.01 and p<0.01,
respectively). The percentage of the segmented forms
of neutrophils decreased in all the groups by more than
40% relative to the stressed animals (Table 3).
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Table 3 — The effect of glyprolines on the leucogram of the animals under the “social” stress

Indices Total b
(M£m) O number ) - Band Segmented  Lymphocytes, .
Experimental of Ieulk(;jylltes, Eosinophils, % neutrophils, % neutrophils, % % Monocytes, %
groups (n =10) X
Animals with an aggressive type of behavior
Control 11.7 £0.93 2.8+0.33 2.2+0.23 12.7£1.59 81.5+5.95 0.83 £+ 0.15
“Social” stress 8.3+0.82* 2.0+0.21* 3.4+0.25*%* 26.7+1.81*** 67.1+4.27 0.71+0.10
“Social” stress+
+ + + + + +
Selank (100 mcg/kg a day) 15.7 + 1.24### 2.4+0.20 2.1+0.36# 16.0 £ 2.104# 78.7 +4.87 0.86 +0.11
“Social” stress+
+ + + + + +
el R e e 15.9 + 1.544# 2.6+0.21# 3.0+ 0.60 16.1 + 1.52## 77.0£3.81 0.86 £0.11
Animals with a submissive type of behavior
Control 11.7 £0.93 2.8 +0.33 2.2+0.23 12.7 +1.59 81.5+5.95 0.83 £0.15
"Social" stress 8.4 +0.77* 1.6 +0.11** 4.1+0.40** 27.1+2.11*%** 66.4+4.77 0.71+£0.10
“Social” stress+
13.1 £ 0.58### 2.1+£0.22# 2.1+037## 16.1 £ 2.57## 78.9 £+ 4.87 0.86+0.11
Selank (100 mcg/kg a day)
social” stress+ 9.7+069  21+0.22# 2.0:0.30## 150+151### 79.9+501  1.0+0.10#

Pro-Gly-Pro (100 mcg /kg a day)

Note: * — p<0.05; ** — p<0.01,*** — p<0.001 — relative to the control group; # — p<0.05; ## — p<0.01; ### — p<0.001 — relative
to the “stress” group (Student’s t-test with Bonferroni correction for multiple comparisons)

DISCUSSION

The experiment has resulted in the following. It
has been proved that under the influence of “the social
stress”, the changes in immunoreactivity are multidi-
rectional, which indicates the formation of an immune
imbalance, manifested by activation of some and sup-
pression of other elements of the immune system. Thus,
against the background of an increase in the phagocytic
index and phagocytic number, stressing of animals with
aggressive and submissive types of behavior was accom-
panied by the suppression of cellular and humoral im-
munity indices. In addition, some characteristic manifes-
tations of stress-reactions on behalf of blood have been
revealed: a decrease in the total number of leukocytes
and eosinophils, as well as an increase in neutrophils.

As a result of studying the activity of glyprolines
against the conditions of the “social” stress, it has been
found out that the compounds used in the experimen-
tal groups proved to be effective immunocorrector, pre-
serving immunogenesis (cellular and humoral) reactions

and indices of phagocytic activity, as well as providing a
protective effect on leukocyte blood lineage. The data
obtained, indicate the presence of immunomodulatory
properties in the studied compounds. It is important to
note that the effect of glyprolins on the immune system
used to be observed before [19-21], but in this aspect
the effect of peptides is studied for the first time.

CONCLUSION

Thus, this study actualizes the search for new immu-
nocorrectors among the representatives of a new class
of regulatory peptides — glyprolins, most of which are
promising as therapeutic agents.

The fundamental approach used in this work, emphasiz-
es the importance of scientific research in the field of immu-
noreactivity against stress-induced conditions, in particular,
the “social” stress. The aim of further studies is developing
a pharmacological correction strategy using Selank and its
fragments as representatives of glyprolines, characterized by
a wide spectrum of action, as well as a high degree of safety.
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