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MORPHOMETRIC PARAMETERS OF THE STOMACH WALL OF WHITE RATS
WITH CHRONIC RADIATION SICKNESS AND CORRECTION WITH A BIOSTIMULANT
IN POSTNATAL ONTOGENESIS
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v' Resume

The choice of the stomach for research is dictated by the fact that 35% of people suffer from
various diseases of this organ; gastritis and peptic ulcer of the stomach make up the predominant
percentage among patients, and at the same time, information about the fine structure of all the
constituent walls of the stomach in the scientific literature is extremely insufficient. Studies of the
morphometric parameters of the stomach showed that the indicators of its length, width, thickness
of all layers that make up the wall of the studied organ, as well as the length of the greater and
lesser curvature, change unevenly and unevenly with age.
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ITOCTHATAJI OHTOI'EHE3JA OK 30TCHU3 KAJTAMYIJIAP OIIIKO30HU
JAEBOPUHHUHI' CYPYHKAJIN HYP KACAJUVIMTUIA BA BUOCTUMYJIATOP
TABCUPUIATH MOP®OMETPUK KYPCATKUUJIAPH

Xyooiibepoues /K.
Byxopo naBnat THOOMET MHCTUTYTH

Peztome

Taokukom yuyn oOwKO30HHU manaanuwu 35% UHCOHAGP YWOY OpP2AHHUHZ MYpaU
Kacanauknapuoan asuam wekuwaou. bynapnunz acocuiinapu zacmpum éa owKo30n apacu oyauo
Oemopaap opacuoa acocuii pousnu mawkun Kuiaou. Uamuii adabuémnapoa owKo30HHUNZ dapua
mapKuouil 0e6opaapuHURZ HO3UK MY3UIUWIU XAKUOAZU MABIYMOMAAp ixcyoa kam. OWKo30HHUKZ
Mophomempuxk napamempirapuHu YpaHuul WIYHU KYPCAMOUKU, YHUHZ Y3VHIUZU, KEH2Au2u,
yp2anunaémean Op2aH  0C6OPUHU MAWKUN IMYyeyu Oapya KamiamiapHUHZ KAIUHIUK,
Kypcamkuunapu éuwiea Kapad HOmMeKuc pasuuioa y32apaou.

Kanum cyznap: Owiko30H, 0WK030H 0e60pu, WULIUK Kagam, 1umpa, myxuma.

MOP®OOMETPUYECKHUE ITIOKA3ATEJIN CTEHKHU KEJIY KA BEJIBIX KPbBIC C
XPOHUYECKOM JJYYEBOM BOJIE3HBIO 1 KOPPEKIIUA BUOCTUMYJIITOPOM B
IHOCTHATAJIBHOM OHTOI'EHE3E.

Xyootibepoues /].K.
Byxapckuii rocy1apCcTBEHHBIM MEIUIMHCKUI HHCTUTYT

Pe3ome

Buvioop ocenyoka ona uccinedosanus npoouxmoean mem, umo 35% nawoeit cmpaoarom
PA3UUHBIMU  3A0071€6AHUAMU  IMO20 OP2AHA; 2aACMPUMbl U A38CHHAA 0071€3HL  JHCeNYOKa
COCMAGNAIOM NPeodIAOAIOWUIL NPOYEHm CPeOu DObHBIX, U 8 MO JHce 8PeMsl C6EOCHUS 0 MOHKOM
CMPOCHUU  6CeX COCMAGNAIOWUX CMEHOK JCeIlyOKA 6 HAYYHOU Jaumepamype KpaiHe
Hedocmamounsl. Hccnedosanus mopghomempuueckux napamempos xcejyoOKa ROKA3aiu, 4mo
noxazamenu €20 OJIUHbL, WUPUHDL, MOJUMUHDBL 6CEX C10€8, COCMABIAIOUUX CHMEHKY U3YUAeMO20
opeana, a maKice ONUHA 000N U MATIOU KPUBUSHBL C 803PACHOM UMEHAIOMCA HEPAGHOMEDPHO.

Knrouegvle cnosa: reenyook, cmenka jcenyoka, ciuzucmasn 000104Kka, 1umea, mrams.
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Relevance

ccording to the forecasts of the World Health Organization, by the middle of the 21st century,
Adiseases of the digestive system will occupy one of the leading places. This is mainly due to a
person's lifestyle (stress, poor nutrition, physical inactivity, bad habits), environmental pollution,
consumption of low-quality food. Among the factors that have a negative effect on people,
ionizing radiation occupies a separate place, since it destroys the balance of the body's metabolism
and causes significant changes in the organs of the digestive system, which is highly sensitive to
radiation. Therefore, the International Labor Organization has included it in the list of
carcinogens that cause occupational cancer. Despite this, "... the number of radiation objects is
increasing by 10% per year, while the number of activities on them by 4% ...". This shows that
the problem of irradiation is not only radiobiological, but also medical and social, and the search
for its solution is an urgent task.

The choice of the stomach for research is dictated by the fact that 35% of people suffer from
various diseases of this organ [3,7]; gastritis and peptic ulcer of the stomach make up the predominant
percentage among patients, and at the same time, information about the fine structure of all the
constituent walls of the stomach in the scientific literature is extremely insufficient.

On the one hand, the mucous membrane of the organs of the digestive system is a barrier structure
that prevents the penetration of various agents of the external world into the body, and on the other
hand, it participates in the exchange processes between the external and internal environment of the
body. Due to its proximity to the microbiota and direct contact with food, it is constantly exposed to
both “normal” and potentially harmful antigens [16,17,19].

Of the physical factors, the effect of ionizing radiation on the digestive system has been most
thoroughly studied. As is known, in chronic radiation sickness there is a gradual decrease in the
secretory function of the gastric glands [18]. These deviations are well compensated and may not be
accompanied by subjective disorders for a long time. As the general pathological process worsens,
unstable disorders of secretory-motor activity are replaced by more persistent and regular inhibition of
secretion [1,5].

Socio-ecological factors lead to a progressive increase in the number of diseases in humans and
animals and actualize to an increasing extent the problem of obtaining biologically active substances
for the correction of metabolism and imkmunity [13,22].

The research of academician V.P. Filatov and his colleagues discovered a new group of natural
biologically active substances called "biogenic stimulants". These drugs have found their application
in various fields of modern clinical medicine in the form of preparations of plant, animal, and mixed
origin [23]. Biogenic stimulants and adaptogens increase the body's overall resistance to physical and
emotional stress. A rich spectrum of biologically active compounds (BAS) contained in the raw
materials of many plants provides a general health-improving (organ-protective) effect on the body
along with a specific pharmacological effect [12,14].

Among the existing means of tissue therapy, ASD occupies a special place. It is a powerful
stimulant of the vital functions of the body, both when administered orally and parenterally. When
applied topically, in addition to stimulating, it also has an antiseptic effect [4,6].

It follows from the studies that ASD - 2f, electroactivated by colloidal silver ions, has increased
medicinal properties and biocidal action [2,8,10,11]. Information about the features of the anatomical
structure of the gastrointestinal tract of white rats can be obtained from the works of many authors
who are engaged in experimental modeling of various pathological conditions of the digestive system.
The validity of using these laboratory animals for these purposes is explained by the fact that,
according to these authors, the digestive tract of humans and white rats has more similarities than
differences [15].

Currently, researchers continue to search for imkmunomodulatory correction. But deciphering the
connections of the lymphoid system with biostimulants is much more promising for research in the
search for the elimination of the above factors. This also applies to the mechanisms of morphogenesis
of all constituent structures of the stomach at any stage of ontogenesis. In recent years, it has been
shown that the connections of the lymphatic and lymphoid systems stem from the connections of their
morphofunctional and genetic bases [9].

At the present stage in morphology and clinical medicine, more and more importance is attached to
critical periods in the development of the body, as well as correction with the help of various
biostimulants. Experimental studies on ASD fraction 2 and its imkmunomodulatory properties are not
yet sufficient. Therefore, further, deeper study of the chemical structure of the ASD preparation, the
isolation of active substances in its pure form, the study of the biochemical mechanism of the
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pharmacological action of this preparation will allow us to develop more rational recomkmendations
for the use of a biostimulant in medicine [21,24].

The degree of influence of the preliminary correction of chronic radiation sickness with the
antiseptic-stimulant Dorogov of the second fraction is unknown. The relevance and necessity of
studying these problems are quite obvious, since the disclosure of the mechanisms and morphological
foundations of the adaptation of the gastrointestinal tract will make it possible to clarify very
important points - morphological and functional features in different age periods, interorgan and
intertissue relationships in the physiological and pathological state after chronic irradiation.

A study of the available literature data revealed a lack of information about the effect of the ASD
preparation on the digestive system, namely on the function and morphology of the stomach. In
addition, changes in the stomach during radiation exposure (chronic radiation sickness) and its
correction with the help of a biostimulator (ASD) is an open issue to this day.

Aim of study: To reveal morphometric parameters of the stomach wall of white rats with chronic
radiation sickness and correction with a biostimulant in postnatal ontogenesis

Materials and methods

For the purpose of the study, 126 white outbred male rats were tested in the following age
categories - at the age of 3 and 6 months, kept under normal vivarium conditions. These conditions of
keeping the animals included keeping them in separate cages at room temperature, natural light and
ventilation. At the initial stages of the ongoing scientific experiment, all sexually mature rats were in
quarantine for seven days, and after the exclusion of somatic or infectious diseases, they were
transferred to the usual vivarium mode. Throughout the experiment, careful monitoring of the
physiological state and behavior of animals in the control group and comparison groups was carried
out.

To determine the morphometric parameters of the structure of the stomach in postnatal ontogenesis,
the test mamkmals in the age category of 3 and 6 months were divided into 2 groups (n=96). I-group —
control (n=52); Il - group - rats that received irradiation for 20 days from the age of 2 months at a dose
of 0.2 Gy (total dose was 4.0 Gy) and after the completion of the course of irradiation received the
drug ASD-2f at a dose of 0.1 ml of pure ASD - 2f dissolved in 0.4 ml of distilled water (n=32).

The above dosages of ASD - 2f were calculated using empirical methods and were administered
every day intragastrically as a solution. In order to achieve modeling of chronic radiation sickness,
irradiation of rats was carried out with the help of an apparatus manufactured in Estonia - DTHT
AGAT P1 with a power of 25.006 s Gy / min for 20 days from 2 months of age at a dose of 0.2 Gy
(total dose was 4.0 Gy ).

In relation to those animals that made up the control group, distilled water in a volume of 0.5 ml
was introduced into the stomach through a metal probe for 20 days.

At the next stage, the weight of the animals was determined using scales, and the anatomical
parameters of the extracted stomach were measured with a caliper. The thickness of the mucous,
submucosal, muscular and serous membranes of the stomach wall was measured.

In order to conduct morphological and morphometric studies, the extracted stomach was fixed in
Bouin's solution and, after appropriate wiring, the material was embedded in paraffin according to
generally recognized rules. Next, histological transverse sections 6—7 mkm thick were prepared from
the cardiac and pyloric sections of the stomach, followed by their clarification in alcohols of
increasing concentration. The sections were stained after deparaffinization with hematoxylin-eosin and
by the Van-Gazon method. Morphometric studies and measurements of stomach tissues were carried
out under an NLCD-307B microscope.

Result and discussion

It has been established that in laboratory animals of the control group of 3 months of age, the
stomach is fully formed. In the course of studying the parameters of the stomach of 3-month-old
animals, the following indicators were obtained:

The body weight of 3-month-old rats ranges from 88 g to 133 g, averaging 114.16+4.14 g. When
comparing these indicators with those in newborn rats, it was found that the weight gain of the animals
was 22.04 times. The length of the stomach of 3-month-old rats of group I ranges from 30 to 33 mkm,
averaging 31.67 £ 0.27 mkm. The width of the stomach is 13-15 mkm, on average it is 13.63+0.18
mkm. The thickness of the examined organ varies from 11 to 13 mkm, on average 11.81+0.18 mkm.
The length of the greater curvature ranges from 34 to 37 mkm, averaging 35.24 + 0.27 mkm. The
length of the lesser curvature is 13-14 mkm, on average it is 12.82 = 0.09 mkm.
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During the study, it was determined that in 3-month-old animals of the control group, the total wall
thickness of the studied organ in the cardiac region varies from 408.3 microns to 542.1 microns, on
average it is 483.7£12.31 microns; in the pyloric region from 446.7 to 633.2 microns, on average -
574.6+17.16 microns. The thickness of the muscular membrane in the cardiac region ranges from
130.4 to 224.1 microns, on average - 151.3+8.62 microns; in the pyloric region from 196.1 to 294.7
microns, on average - 231.3£9.07 microns. The thickness of the circular layer of the cardiac section is
in the range - 55.1 microns to 80.4 microns, on average 60.6 = 2.33 microns; pyloric region from 58.9
to 91.3 mkm, on average -75.2+2.98 mkm. The thickness of the longitudinal layer in the cardiac region
varies from 78.4 mkm to 123.6 mkm, on average 89.7+4.16 mkm; in the pyloric region from 128.1 to
196.3 microns, on average - 155.9+6.27 microns. The thickness of the mucous membrane in the
cardiac region ranges from 294.7 to 428.5 microns, on average it is 301.4£12.31 microns; in the
pyloric region from 286.4 to 355.1 microns, on average - 309.3+6.32 microns. The thickness of the
submucosa of the cardiac section is in the range - 20.6 microns to 40.8 microns, on average - 28.6 +
1.86 microns; pyloric section from 26.4 to 36.4 microns, on average - 32.4+0.82 microns. The height
of the mucosal glands in the cardiac region ranges from 13.1 mkm to 18.6 mkm, on average 15.2+0.51
mkm; in the pyloric region from 10.3 to 16.7 microns, on average - 13.5+0.59 microns. The height of
the mucosal folds in the cardiac region varies from 251.8 mkm to 409.2 mkm, on average 286.7+14.48
mkm; in the pyloric region from 261.6 to 324.1 microns, on average - 288.1+5.75 microns. The body
weight of 6-month-old rats in the control group varied from 195 g to 242 g, averaging 220.2+5.08 g.
When comparing these indicators with the data of 3-month-old rats, it was revealed that in 6-month-
old animals, an increase in body weight was noted by 1.93 times.

The length of the stomach of 6-month-old rat pups in the control group ranges from 33 to 35 mkm,
averaging 34.25+0.21 mkm. The width of the stomach is 13-15 mkm, on average it is 13.81+0.21
mkm. The thickness of the examined organ varies from 12 to 15 mkm, on average 13.69+0.32 mkm.
The length of the greater curvature is in the range of 37 - 38 mkm, on average it is 37.43 + 0.10 mkm.
The length of the lesser curvature is 14-15 mkm, on average it is 14.65 = 0.10 mkm. The study of
morphometric parameters of the stomach of rats of this age were as follows. The total thickness of the
wall of the organ of 6-month-old white rats in the cardiac region is in the range of - 671.8 - 814.5
microns, on average - 738.6 + 15.41 microns; in the pyloric region from 786.9 to 973.1 microns, on
average - 832.4+20.11 microns. The thickness of the muscular membrane in the cardiac region varies
from 228.6 to 274.2 microns, on average - 240.24+4.92 microns; in the pyloric region from 301.3 to
404.9 microns, on average - 338.4+11.19 microns. The thickness of the circular layer of the cardiac
region ranges from 87.6 mkm to 110.8 mkm, on average 96.3+2.51 mkm; pyloric section from 99.6 to
126.4 microns, on average - 113.1+£2.89 microns. The thickness of the longitudinal layer in the cardiac
section corresponds to the indicators - from 133.4 microns to 162.2 microns, on average - 142.9+3.11
microns; in the pyloric region from 206.8 to 958.9 microns, on average - 225.3+5.63 microns. The
thickness of the mucous membrane in the cardiac section is in the range - 434.3 to 512.1 microns, on
average - 458.4 £ 8.40 microns; in the pyloric region from 373.4 to 489.2 microns, on average -
443.4£12.51 microns. The thickness of the submucosa in the cardiac region is 39.6 microns to 45.79
microns, on average it is 41.3 = 0.66 microns; in the pyloric region from 39.1 to 51.9 microns, on
average - 46.8+1.38 microns. The height of the glandular structures of the mucous membrane of the
cardiac region varies from 19.2 mkm to 27.4 mkm, on average - 23.4+0.89 mkm; pyloric section from
18.9 to 24.1 microns, on average - 20.3 = 0.56 microns. The height of the mucosal folds in the cardiac
region ranges from 426.5 to 503.1 mkm, averaging 441.348.27 mkm; in the pyloric region from 364.5
to 461.6 microns, on average - 410.1+£10.49 microns. table 1.

Morphometric features of the stomach wall of white rats with chronic radiation sickness, who took
ASD-2f after the end of the course of irradiation

When modeling chronic radiation sickness in 3-month-old irradiated rats, the study of the stomach
made it possible to obtain the following data:

The body weight of the animals varied from 92 g to 106 g, on average it was -105.0+1.51 g. A
comparative analysis of the obtained indicators with the data of newborn rat pups showed that the
weight gain of the animals was noted by 20.85 times. The length of the stomach of 3-month-old rats in
the irradiated group ranges from 31 to 32 mkm, averaging 31.46+0.11 mkm. The width of the stomach
is 13-15 mkm, on average it is 14.04+0.22 mkm. The thickness of the organ varies from 11 to 12
mkm, on average - 11.21+0.22 mkm. The length of the greater curvature varies from 33 to 34 mkm,
averaging 33.48 + 0.22 mkm. The length of the lesser curvature is 13-14 mkm, on average it is 13.43 +
0.22 mkm.
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Cardiac department Pyloric department
3 month old 6 month old | 3 month old 6 month old white
white rats white rats white rats rats
Total stomach wall 55,4% 52, 7% 52, 7% 44,9%
thickness
Mucosal thickness 57,3% 52,1% 41,0% 43,4%
Height 62,7% 53,9% 49,1% 42.3%
folds
glandular tissue 56,7% 53,9% 30,8% 17,0%
Submucosal 58,9% 44,4% 24,0% 24,4%
the foundation
Muscular 62,3% 58,8% 31,0% 18,0%
layer
Circular muscle layer | 57,0% 58,9% 28,6% 19,2%
longitudinal muscle 64,3% 58,6% 29,9% 19,5%
layer

Table 1. The rate of growth of the stomach wall of white outbred rats is normal

In experimental animals 3 months of age, the total thickness of the stomach wall in the cardial
section is in the range of - 414.3 microns to 539.2 microns, on average - 471.3 + 13.48 microns, in the
pyloric section - from 451.6 to 714.3 microns, on average - 591.7+428.37. The thickness of the
muscular membrane in the cardiac region varies from 131.3 to 214.8 microns, on average - 154.6 +
9.02 microns, in the pyloric region - from 198.3 to 288.1 microns, on average - 237.6 +9.70. The
thickness of the circular layer in the cardiac region ranges from 57.4 mkm to 76.3 mkm, averaging
63.9 + 2.04 mkm, in the pyloric region - from 56.4 to 92.1 mkm, averaging 76.4 +3.86. The thickness
of the longitudinal layer in the cardiac region varies from 82.3 mkm to 124.6 mkm, on average - 90.7
+4.57 mkm, in the pyloric region - from 130.3 to 192.4 mkm, on average - 161.1 +£6.71. The thickness
of the mucous membrane in the cardiac section corresponds to 301.4 to 394.3 microns, on average -
286.8 £ 10.03 microns, in the pyloric section - from 264.7 to 366.4 microns, on average - 316.7 +
10.98. The thickness of the submucosa in the cardiac region is in the range - 21.4 microns to 36.6
microns, on average - 29.1 + 1.64 microns, in the pyloric region - from 25.8 to 38.3 microns, on
average - 31.0+1.35. The height of the glands of the mucous membrane in the cardiac region ranges
from 12.8 mkm to 17.4 mkm, on average - 14.1 + 0.50 mkm, in the pyloric region - from 10.8 to 17.2
mkm, on average - 13.8 +0.69. The height of the mucosal folds in the cardiac region varies from 201.3
mkm to 306.3 mkm, on average - 259.2 + 11.34 mkm, in the pyloric region - from 242.4 to 336.8
mkm, on average - 291.4+10.20.

In 6-month-old rats of the irradiated group, the body weight was in the range from 166 to 242 g,
averaging 217.8+8.21 g. Comparison of these indicators with those of 3-month-old rats showed that in
6-month-old animals, weight gain was noted by 2.07 times.

The length of the stomach of 6-month-old rats in the irradiated group ranges from 34 to 35 mkm,
averaging 34.23+0.22 mkm. The width of the stomach is 13-15 mkm, on average it is 13.81£0.22
mkm. The thickness of the organ varies from 12 to 13 mkm, on average - 12.43+0.22 mkm. The length
of the greater curvature varies from 36 to 37 mkm, averaging 36.26 + 0.11 mkm. The length of the
lesser curvature is 13-14 mkm, on average it is 13.83 + 0.11 mkm. It has been established that in
chronic radiation sickness in 6-month-old laboratory animals, the total thickness of the stomach wall
in the cardiac region ranges from 664.2 mkm to 758.1 mkm, on average - 719.8 + 10.14 mkm, in the
pyloric region - from 728.4 to 856.3 microns, on average - 786.3 + 13.81. The thickness of the
muscular membrane in the cardiac region is in the range - 216.4 to 281.3 microns, on average - 2229.3
+ 7.01 microns, in the pyloric region - from 294.2 to 368.1 microns, on average - 324, 3+7.98. The
thickness of the circular layer in the cardiac region varies from 88.6 mkm to 104.1 mkm, on average -
92.4 + 1.67 mkm, in the pyloric region - from 94.1 to 118.3 mkm, on average - 104.7 £2.61. The
thickness of the longitudinal layer in the cardiac region ranges from 130.2 mkm to 148.6 mkm, on
average - 136.8+1.99 mkm, in the pyloric part - from 198.6 to 221.3 mkm, on average - 219.6 +2.45.
The thickness of the mucous membrane in the cardiac section is in the range - 403.8 - 500.9 microns,
on average - 453.1 + 10.49, in the pyloric section - from 384.9 to 471.7 microns, on average - 414.8
+9.37 mkm. The thickness of the submucosa in the cardiac region corresponds to the values from 30.8
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mkm to 39.7 mkm, on average it is 36.2 + 0.96 mkm, in the pyloric region it is from 38.8 mkm to 43.1
mkm, on average it is — 40.2+0.46 mkm. The height of the glandular structures of the mucous
membrane in the cardiac region ranges from 17.5 mkm to 23.4 mkm, on average 20.6 + 0.64 mkm, in
the pyloric region - from 17.9 to 22.6 mkm, on average 19 .1+0.51. The height of the mucosal folds in
the cardiac region correspond to the data from 396.3 mkm to 458.4 mkm, on average they are 422.9 +
6.71 mkm, in the pyloric region - from 359.7 to 423.1 mkm, on average — 392.1+5.77. table 2.

Conclusion

In the control (intact) group of laboratory animals, the highest increase in body weight was
observed at the age of 3 months, that is, 22.04 times. In the experimental group, the highest increase in
body weight of the animals of the irradiated group was observed at the age of 6 months. In the
experimental group, all parameters of physical development lag behind the control by 1.6 times.
Studies of the morphometric parameters of the stomach showed that the indicators of its length, width,
thickness of all layers that make up the wall of the studied organ, as well as the length of the greater
and lesser curvature, change unevenly and unevenly with age. In experimental animals with chronic
radiation exposure, the growth rate of these data lags significantly behind similar indicators in animals
of the control group. X-ray irradiation adversely affected the structure, number and size of glands
located in the mucous membrane and submucosa of the gastric wall. Normally, when the animals of
the control group reach the age of 3 months, the mucous membrane and submucosa of the stomach
wall are already well developed, which is evidence that with increasing age, white rats switch to mixed
nutrition. The glandular structures of these layers of the gastric wall of 3-month-old rat pups are ready
for the production of gastric juice and digestion of food.
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PEITAPATUBHAS PETEHEPALIMS TKAHEW YIITHOM PAKOBUHBI
UT'OJIbYATBIX MBIIIEN POJA ACOMYS

Y2 Bunanos AU, Ydunumowuna ., YTumosa AA., lll[aewwapdaﬁoea E.H.,l'Schee O.A., 'Kuscoe A.I1.

'Kazauckuit (IIpuBomkckuii) hexepanpHblil yansepeuret, Kasauns, Poceniickas ®eneparis
’I'BY3 «MoCKOBCKHii KTHHIYecKmii HaydHbIii entp uM. A.C. Jlornxosa J[3M», Mocksa,
Poccuiickas ®enepanus
*MeuurHCKHI ¢dakynsTeT YyHUBepcuTeTa JKyHTeHI0, Tokno, SmoHms

v’ Pestome

Cpeou mnekonumarwwux HaOAOOAIOMCA €OUHUYHble U YHUKATbHbIE npUMepwl, odaadaioujue
YycKopennoil pezenepayueii. Konouue moluiu unu motuiu pooa Acomys A613a10mca 0OHUMU U3 HEMHOZUX
npeocmagumeneil Kaacca MAEKORUMAIOWUX C NOGLUUEHHOIW CHOCOOHOCHbBIO K pezeHepauuu, K
60CCMAHO0BICHUIO (DYHKUUOHAIbHOCMU MKaHell 6e3 pazeumus pyouesanus u uoposa.

Ilenvio O0annozo uccnedosanusn A6NAEMCA OUEHKA NOCHPABMAMUYUECKO20 ZUCHO2EHE3A MKAHEll
YUiHOU paxosunvl moluieii Acomys 6 cpasnenuu ¢ moruamu aunuu Balb/c.

Pesynomamamu  IKcnepumenma  AGNAIOMCA  OOKA3AMENbCMEA  CROCOOHOCHU — NOIAHO20
60CCMAHOGNICHUA (QYHKYUOHANA U 2UCHIOAPDXUMEKMOHUKU MKAHEl YWHOW PAKOGUHbL Mbluiell pooa
Acomys nocne ee mpasmamuzayuu.

Ilonumanue mexanumos pezeHepayuu OAHHO20 6UOA Odem BO3MONCHOCHL  OdlbHelluiell
PA3padOmMKU 2eHHO-KIeMOYHbIX MEXHON02UIL 013 J1e4eHUs PA3NUYHBIX 0eheKmos.

Kniouegwle cnosa: Pezenepayus, ywinas pakoeuna, xpauy, ACOMys.

POST-TRAUMATIC HISTOGENESIS OF AURICLE TISSUES OF SPINY MOUSE
ACOMYS

L2Bjlyalov A.l., Filimoshina D., 'Titova A.A., 'Shagimardanova E.1., **Gusev O.A., Kiyasov A.P.

'Kazan (Volga region) federal university, Kazan, Russia
“The Loginov Moscow Clinical Scientific Center Under the Health Department of Moscow,
Moscow, Russia
$Graduate School of Medicine, Juntendo University, Tokyo, Japan.

v' Resume

Isolated and unique examples with accelerated regeneration are observed among mammals. Spiny
mice or mice of the genus Acomys are one of the few representatives of the class of mammals with an
increased ability to regenerate, to restore the functionality of tissues without the development of scarring
and fibrosis.

The aim of this study is to evaluate the posttraumatic histogenesis of the auricle tissues of Acomys
mice in comparison with Balb/c mice.

The results of the experiment are evidence of the ability to fully restore the functionality and
histoarchitectonics of the auricle tissues after injury, including elastic cartilage, by mice Acomys.

Understanding the mechanisms of regeneration of this species makes it possible to further develop
gene-cell technologies for the treatment of various defects.

Keywords: Regeneration, Auricle, Cartilage, Acomys.

IGNALI ACOMYS TURIDAGI SICHQONLAR QULOQ TO'QIMLARINI REPARATIV
REGENERATSIYA

L2Bjlyalov A.l., *Filimoshina D., 'Titova A.A., *Shagimardanova E.I., **Gusev O.A., *Kiyasov A.P.

'Qozon (Volga viloyati) Federal universiteti, Qozon, Rossiya Federatsiyasi
’DBUM "A.S. Loginova nomidagi Moskva klinik tadgiqot markazi, DZM, Moskva, Rossiya
Federatsiyasi
%Juntendo universiteti tibbiyot fakulteti, Tokio, Yaponiya
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v' Rezume

Sutemizuvchilar orasida tezlashtirilgan regeneratsiyaga ega yagona va noyob misollar mavjud.
Acomys jinsining tikanli sichgonlari yoki sichgonlari sut emizuvchilar sinfining kam sonli
vakillaridan biri bo’lib, regeneratsiya gilish, chandig va fibrozni rivojlantirmasdan to’gimalarning
funksionalligini tiklash gobiliyatini oshiradi.

Ushbu tadgiqotning magsadi Balb/c sichqonlari bilan solishtirganda Acomys sichgonlarining
quloqg suprasi to'gimalarining posttravmatik gistogenezini baholashdir.

Tadgigot natijalari jarohatlanishidan so'ng Acomys turdagi sichgonlarning qulog suprasi
to'gimalarining funksionalligi va gistarxitektonikasini to’lig tiklash gobiliyatidan dalolat beradi.

Ushbu turdagi sichgonlarining regeneratsiya mexanizmlarini tushunish turli nugsonlarni
davolash uchun gen-hujayra texnologiyalarini yanada rivojlantirish imkonini beradi.

Kalit so'zlar: Regeneratsiya, quloq suprasi, tog’ay, Acomys.

AKTyaJbHOCTh
P ereHepanys — 3TO CHOCOOHOCTb JKHMBBIX OPraHW3MOB CO BPEMEHEM BOCCTAHABIMBATDH
MOBpEXXIEHHBIE TKAaHU U KJIeTKH. PereHepariuisi MOXeT ObITh (PU3MOIOTHIECKON - 3aMEHa KIETOK H

TKaHEW B NIPOLIECCE KU3HENEIATENIbHOCTY OpraHM3Ma, U pPENapaTUBHOM, KOTOpas OCYLIECTBISAETCA B
OTBET Ha MMOBPEKICHHUE.

[IpakTHYeCKH Bce MIICKONMUTAIOIIAE O0JIaJal0T CBOHCTBAMHM ITOJIHOM (DU3MOJIOTHYECKOH W YacCTHIHO
penapaTHBHON pereHepanuu. Tak, MPEACTaBUTENU TPHI3YHOB, CIHOCOOHBI K BOCCTAHOBJIEHHIO KOHYMKOB
nansies [1,2], mIoasl MICKOMUTAIOMINX CIIOCOOHBI K PereHepaiuy OOMNPHBIX YIaCTKOB KOxkH [1], oneHn-
caMIbl MOTYT €XKEroJHO BOCCTAHABIMBATH CBOM pora [3], cepame HOBOPOXICHHBIX MBIIIEH MOXKET
BOCCTAHABJIUBATHCS MIOCIIE OBPEXKACHHS 10 CEIbMOIO MOCTHATAIBLHOTO AHs [4].

Ho cnemyer mpusHath, 4TO MHOTHE BOCCTAaHOBUTEIBbHBIE MPOIECCHl MIICKOIUTAIOUIUX SIBISIOTCA
OTrPaHUYEHHBIMU U HETIOJIHOLIEHHBIMU B OTJIMYME OT IIPEJCTaBUTENEN APYTUX KIacCOB.

Cpemy  MIICKONUTAIOMINX HAOMIONAIOTCS EAWHUYHBIE W YHHUKaJIbHBIE MPUMEPHI, O0JamaroIue
YCKOpeHHOM pereHepanueil. Komoune Mbly win MbIIIM poga Acomys SIBISIOTCS OAHUMM M3 HEMHOTHX
MpeJCTaBUTENe Klacca MIICKOMMTAIONIMX C TIOBBIIIEHHOW CHOCOOHOCTBIO K pereHepanud, K
BOCCTAHOBIICHHIO (DYHKIIMOHATBLHOCTU TKaHEH 0e3 pa3BuTus pyoOueBanus u ¢pudpo3a.

CpaBHeHHE U U3yUCHHE CIOCOOHOCTEH K BOCCTAHOBICHUIO TKaHEW A. ¢ APYTMMH MIICKOIUTAIONIIMMU
JacT BO3MOXXHOCTH OOHApPYXHTH KIETOYHBIE W MOJEKYISIPHBIE CHUTHANbI, YIPABILIIOMINE MPOIECCaAMHU
pereHepanuy TKaHeH.

OnHolt U3 MoJeNell IOBPEXKCHHUS TKaHEH JJIsl KOMILJIEKCHON OLIEHKH PEreHepaTUBHBIX CIIOCOOHOCTEH
ABIIIETCS TpaBMaTU3alMs YIIHOM pakOBUHBI. B 3TOI Moaeny, HOMUMO BOCCTAaHOBIIEHUS KOXKHOTO JIOCKYTA,
OKPY’KaIOILEr0 PAKOBUHY, OLIECHUBAETCS U BOCCTAHOBJIEHHUE LIETOCTHOCTH 3JJACTUYECKOTO XPSIIia U MBIIIILIBI,
pacroJiararomneecs B ToJIIe aepmbi [5].

Taxum 06pa3zom, HebI0 JaHHOTO MCCIEI0BAHUS SBJIAETCS OLIEHKAa IOCTPAaBMAaTHYECKOI'O TUCTOTE€HE3a
TKaHel yIIHOW paKOBHHBI MbIIiell ACOMYS B cpaBHeHUH ¢ Mblnamu Jnaun Balb/c.

Marepuas u MeTOabI

B skcnepuMeHT ObLIM BKJIIOYCHBI IBE TPYIINbI )KUBOTHBIX: camilbl Mbimeii A. Cahirinus mepsas rpymma
(n=28), u camitel Mbreit auaun Balb/c BTopas rpymma (n=28).

Xupypruueckoe MOJAETHPOBAHUE TpaBMATH3alMK YUIHOM PAKOBMHBI OBLJIO MPOM3BEAECHO IO BCEM
MpaBUJIaM AaCENTHUKH M AHTUCENTHUKH IPH TMOMOUIM MaH4Y-OMOINCUHM auameTpoM 3 MM. PaneHue Obu1o
HAHECEHO IO IICHTPY YITHOH paKOBHHEL, m30eras KpymHBIX cocynoB Pucynox Nel. B xadecTtBe anecte3nn
0611 Hcmonb3oBaH «Zoletil 100» B pacuere 7 Mr Ha 1 KT MacchI Tena.

Pucynox 1. Cxema mpasmamu3sayus ywHot pakoguHvl npu NOMOWU NaAHY-OUONCUY

7>




Txkanu yIIHOH PaKOBUHBEI 3a0MpaHCh IS AadbHEHINETO0 THCTOJIOTHUSCKOTO aHAH3a IyTeM ITOIHOTO
yAaJeHus PaKOBUHBI MIPH YCIOBUAX TTTyOOKOH HApKOTU3ALUMH KUBOTHBIX Ha CIEAYIOUINX CpoKax: 2, 5, 15,
30 cyTku nocse npoBeACHUsS ONEpalyH.

B nacrosimei paboTe UCIIOIB30BaHBl MAKPOCKOIIMIECKUE U TUCTOIOTHYECKIE METO B! HCCICIOBAHNS.

Pe3yabTaT u 00cy:KIeHUS
Makpockonuyeckasi OLeHKa
B xone skcnepumenTa B rpymnmne ACOMYS HaO0aloch NMOCTENEHHOE 3aTATMBAHUE YIIHOM PaHbl 10
MOJTHOT'O BOCCTaHOBIIeHUs AedekTa Ha 30 cyTku. [Ipu yem pereHepamnuy MpoucxXoania OT MPOKCUMAIIbHOM
9acTH K JWCTaJbHOM CO CMEIIEHHe pAaHEeBOTO OTBEPCTHSI OT IEHTpa paHBL B rpymme KOHTpoIs
HaOmronanock pyOneBanus nepudepun nedekra Oe3 AanbHEHIIEro BOCCTAHOBICHUS CTPYKTYP TKaHEH
Pucynox 2.

Pucynox 2. Brewmnuil 6u0 obracmu mpaemvl YUHOU PAKOBUHBL 8 KOHMPOILHOU cPYINE U Spynne

Cpa3y nocne onepauum 2 CyTHM 15 cytem

Acomys

Koxtpons

Acomys na amanax sxcnepumenma
T'ucroJioruyeckas oueHKa

3aXuBIICHNE YITHOM paHBI B TPYIIE KOHTPOJS MPOUCXOIIIIO ITyTeM pyOIleBaHUS MPOKCUMAIBHOTO H
JICTAIILHOTO Kpas nedekra, B OTIMYMH OT rpymmbl AcOmys, rae k 30 cyTkaM HaOIromanoch MoiHas
pemapaiysi TKaHeW VINHOHW paHbl: JMUIACPMHUC TOJHOCIOCH, Kpas COMKHYTHI, KOXKHBIC MPHIATKU
(BostocsiHbIe (POJUTHKYJIBI, CAlbHBIE U [TOTOBBIE YKeJIe3bl) BOCCTAHOBJICHBI PUCYHOK 3.

B rpymme Acomys uepe3 30 cyT. mocie omepanud HaOIIOJAIOCH BOCCTAHOBJICHHS IIETOCTHOCTH
3MACTHYECKOro Xpsiiiia. BHOBH 00pa3oBaHHas XpSAIIeBas TKaHb OTIMYAIach 0a30()UIBLHBIM MATPUKCOM,
HaJM4YMeM CTPYKTYPHPOBAHHON HAAXPSLIHUIBI M C YETKUMH TPaHUIAMH, MEJIKUMHU YIOPSI0YCHHO
PacoI0KEHHBIMH XOHIPOIIUTAMH.

Pucynox 3. Tranu ywnot paxosunst ACOMyS na 30 cymku nocie onepayuu. OKpacka: mMaiiopu,

Hosblit MONoaoH XpaLy

Ve. x2,6, x6, x12.
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BriBoabI

Takum oOpa3zoM, yCTaHOBIEHO, YTO MBIIIH poja ACOMYS crocOOHBI BOCCTAaHABIMBATH BCE THUIIBI
TKaHEW TMOBPEKJICHHOW YIIHOM PaKkOBHHBI B 3KCIEpUMEHTE. J(albHENIINE UCCIENOBAaHUE B JAHHOMU
o0yacTv TpuBeNeT K HASHTH(GHUKAINY KIETOYHBIX W MOJEKYJISPHBIX MEXaHW3MOB, 00ECIICUHBAIOIINX
MOBBIIICHHYIO pereHepanuto. [IoHMMaHue 3THX JaHHBIX MPEACTaBIsAeT (yHIaMEHTAIbHBIA HUHTEPEC
JUISL ONpENEeICHUs] MOJICKYJIAPHBIX MEXaHHW3MOB, OTBEUAIOIIMX 3a BOCCTAHOBIICHHE IIEIOCTHOCTH
TKaHeH W KIETOK, a Takke MaéT BO3MOXHOCTh JajJbHEWINed pa3paOOTKH TEeHHO-KIETOYHBIX
TEXHOJIOTHHN IS JICUCHHS PA3IAIHBIX EePEKTOB.

Bnazooapnocmu: npoexm noddepacar Poccutickoii @edepayueil 6 nuye Munucmepcmea Hayku u
Buvicuwezo Obpazosanus (Ne 075-15-2021-1344).
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