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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 OIIKO30HU
JAEBOPUHHUHI' CYPYHKAJIN HYP KACAJUVIMTUJA BA BUOCTUMYJIAATOP
TABCUPUJIATH MOP®OMETPUK KYPCATKUUJIAPH

Xyootibepoues /1. K.
Byxopo mpaBnaT THOOUET HHCTUTYTH

v’ Pestome

Taokukom yuyn owiKo3onnu maunanuwu 35% uncoHnap ywidy opeanHunz mypau
Kacannuknapuoan azuam uekuwiaou. bBynapnunz acocuiinapu acmpum 6a owiKo30H apacu 0yaud
boemopnap opacuoa acocuii ghousnu mawkun Kuaaou. Unmuii adoaouémnapoa oumKo30HHUKZ 60apua
mMapKuouil 0eeopAApUHUHZ HOZUK MY3UAUUIU XAKUOazU Mabaymomaap ycyoa kam. OuKo30HHUHZ
Mophomempuk napamempnapunu yp2aHuui WYHU Kypcamouku, YHUHZ Y3YHAUZU, KeH2AUzu,
ypeaHunaémean Op2an  0eBOPUHU MAWKUI IMYEYU 0Oapua KamaaMIAPHUHZ KAAUHIUK,
Kypcamkuunapu éuica Kapad HomeKuc pasuuioa y32apaou.

Kanum cyznap: Ouwiko3on, ouwKo30H 0eeopu, wiuiiuk, Kaeam, iumga, myKuma.

MOP®OMETPUYECKHUE ITIOKA3ATEJIN CTEHKH KEJY KA BEJBIX KPBIC C
XPOHUYECKOM JJYYEBOM BOJIE3HBbIO U KOPPEKIIUA BUOCTUMYJISTOPOM B
INOCTHATAJIBHOM OHTOI'EHE3E.

Xyootibepoues /].K.
Byxapckuil rocy1apCTBEHHbIM MEIUIIMHCKUI HHCTUTYT

v’ Pesiome

Buioop scenyoka ona uccnedosanus npooukmoean mem, umo 35% niooei cmpaoarom pasiudHulMu
3a001€6aHUAMY  IMO20 OP2AHA; 2GCMPUMbL U  A36EHHAA 0O01€3HL  JiceJIYOKA  COCHMAGAAIOM
npeodnaoarowuil npoyenm cpeou 00IbHBIX, U 8 MO HCE 6PEeMA CEEOEHUA 0 MOHKOM CHMPOEHUU 6cex
COCMABNAIOWUX CHEHOK JiceJlyOKa 8 HAyuHol aumepamype Kpaiine Hedocmamounsl. Hccnedosanusn
Mopghomempuueckux napamempog HceyoKa NOKA3aau, Ymo HOKA3amenu €20 OnUHbl, WIUPUHDI,
MOnWUHBL 6CeX C0e8, COCMAGNAIOU{UX CHIEHKY U3YUAeMO20 0p2and, a makdice ONUHA 00NbUION U
Manoil Kpusu3Hl ¢ 603pACHIOM UIMEHAIOMCA HEPABHOMEPHO.

Kniouesuvie cnosa: sceiy0ok, cmenka yHceayokd, CIU3UCmasn 060104Kka, iumga, mKamo.
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Relevance

ccording to the forecasts of the World Health Organization, by the middle of the 21st century,

diseases 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
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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
pharmacological action of this preparation will allow us to develop more rational recomkmendations
for the use of a biostimulant in medicine [21,23].

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.
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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 | 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.

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 - 240.2+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
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region ranges from 426.5 to 503.1 mkm, averaging 441.34+8.27 mkm; in the pyloric region from 364.5
to 461.6 microns, on average - 410.1+10.49 microns. table 1.

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

Cardiac department Pyloric department
3 month old 6 monthold | 3 monthold | 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 layer | 64,3% 58,6% 29,9% 19,5%

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.

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 - 591.7428.37. 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.
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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
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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