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Abstract: The article presents literature data on the study of the effect of chronic toxic hepatitis
on the structural and functional features of the small intestine of rats, and considers the prospects
for further research in this direction.
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Relevance: As a result of the improvement of diagnostic methods, it was revealed that liver
damage constitutes a significant proportion among other diseases of internal organs. At the same
time, a significant part of all liver diseases is accounted for by toxic lesions [1, 2, 3, 8]. They are
caused by chemicals widely used in industry and agriculture [4, 7, 19]. There are also substances
of plant origin with a pronounced hepatotoxic effect, which include heliothrin, synthesized at the
Institute of Chemistry of Plant Substances of the Academy of Sciences of the Republic of
Uzbekistan and widely used in experimental studies in order to reproduce an adequate model of
toxic hepatitis [4, 18 , 32, 33, 34]. The relevance of the problem of hepatitis in our region is due
to the fact that despite the ongoing medical and preventive measures, the pathology of the
hepatobiliary system still reaches high values [4, 44]. This situation is aggravated by the fact that
chronic hepatitis reaches high numbers among women of childbearing age, and this, in turn,
negatively affects the development of offspring, namely, the development of their immune,
digestive systems and, in general, the development of offspring [5, 6, 22, 23, 24, 25, 26, 27, 30,
31, 39, 42, 45].

A number of researchers [4, 16, 18] identify structural changes in the liver that occur with
heliothrine hepatitis with changes observed in the liver with viral hepatitis B. Morphologically,
heliothrine hepatitis, in contrast to hepatitis caused by CC14, is characterized by more severe
changes that progress despite the abolition of hepatotropic poison. With the progression of the
process, the authors note the loss of the lobular structure, the appearance of foci of hyperplasia,
as well as giant hepatocytes with large nuclei. Subsequently, with the formed cirrhosis, they
noted the development of various calibers of false lobules surrounded by fibrous tissue.

With a long-term effect of heliothrin on the structure of the liver, it has been established
[4, 7,8, 16, 18]. showed that 40-day seeding leads to pronounced disorders of the inflammatory-
dystrophic nature. Morphological changes in the liver in heliothrine hepatitis of 60- and 90-day
duration were more severe and manifested by a complex of structural disorders characteristic of
cirrhosis (presence of bridging necrosis, proliferation of connective tissue, formation of false
lobules).

To date, a significant number of works have accumulated that testify to violations of
cellular and humoral immunity in diseases of the digestive system [42, 46, 48]. At the same time,

49 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences WWW. grnjournal.us



a number of researchers assign a large role in the immune reactivity of the digestive system to
the liver, where a number of immunoregulatory factors are synthesized, mainly
Immunosuppressive, acting not only in the liver itself, but also in the blood, causing the
development of immunological reactions of the whole organism. On the other hand, bile,
participating in the transport of secretory IgA, provides local immunoreactivity in the mucosa of
the gastrointestinal tract. In the local immunoreactivity of the digestive organs, the most effective
even is secretory IgA, the fraction of which is closely associated with nonspecific defense
mechanisms.

In liver diseases, there is a violation of IgA clearance, which leads to a breakdown in the
defense mechanisms of the mucous membranes of the digestive tract. Antigens that have
overcome protective barriers and penetrate into the bloodstream are included in the composition
of immune complexes that enter the intestine through the biliary tract, simultaneously being
inactivated by bile. This mechanism makes it possible to remove antigens from the circulation
with the least possible development of a systemic immune response [4, 13, 16].

Even in the “Canon” of medical science, Abu Ali Ibn Sina, describing diseases of the
liver, noted that when liver tissue is damaged, blockage of blood vessels and a violation of the
secretion of its juices cause a change in the digestive process in the intestine due to its secondary
involvement in the disease. In the chapter on liver diseases, he gave a detailed, at that time,
differentiated picture of enterocolitis of hepatic origin due to various causes. Clinical and
experimental observations in various types of pathology of the hepatobiliary system confirmed
the fact of the conjugated reaction of the liver and intestines. In diseases of the hepatobiliary
system, disturbances in the structure and function of the intestine are clearly manifested due to
the syndrome of bile acid deficiency [46, 48].

Morphological changes in the mucosa of various parts of the small intestine are of the
same type and were found even in cases where a favorable course of pathological processes in
the hepatobiliary system was clinically noted and patients did not show characteristic complaints
from the intestines [13, 19, 20, 21].

In chronic hepatitis and cirrhosis of the liver, the most significant morphological changes
are atrophic changes in the intestinal mucosa of varying severity, accompanied by an increase in
the number of goblet cells, increased mucin formation of the epithelial lining, up to the formation
of cysts. In the connective tissue of the submucosa, along with fibrous changes, there is a dense
infiltration of lymphoplasmacytic elements.

Studying the kinetics of cell populations of the epithelium of the small intestine in
chronic hepatitis and cirrhosis of the liver, a number of authors explain the atrophy of the
intestinal mucosa by a violation of the dynamic balance between the production of cells in the
crypts and their extrusion on the villi. The decrease in the proliferative pool of the crypt
epithelium is due both to a decrease in DNA-synthesizing cells and cells entering the mitosis
phase. The deceleration of proliferative potencies is accompanied by impaired differentiation and
increased extrusion of dystrophically altered epithelium, which leads to shortening of the villi
and a decrease in the thickness of the mucous membrane [10, 11, 12].

Ultrastructural studies of intestinal epithelial cells in hepatitis and cirrhosis of the liver
revealed dystrophic disorders of intracellular structures. At the same time, the main changes
were a decrease in the number of ribosomes, a decrease in the shape and height of microvilli, a
weak development of the glycocalyx on the apical parts of the cells, as well as a decrease in the
diameter and swelling of mitochondria with a violation of their structure. At the same time, the
development of the Goldki complex with the presence of a large number of vacuoles was
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observed in differentiated cells of the villi. A decrease in the height of microvilli and their
reduction are regarded as a morphological equivalent of impaired membrane digestion [13, 14].

Experimental studies of the state of the duodenum and small intestine in hepatitis
reproduced by CC14 and heliothrin revealed, along with atrophy of the mucous membrane,
changes in the morphometric parameters of the crypt-villus, accompanied by inhibition of the
secretory, absorption and enzyme excretory functions of the intestine [4, 18].

In patients with viral and alcoholic hepatitis complicated by posthepatitis
hyperbilirubinemia and liver cirrhosis, along with subtotal intestinal atrophy, an increase in the
number of goblet cells was revealed [46, 48]. The absorptive epithelium covering the deformed
villi of the small intestine in the zone of round cell infiltration showed a pronounced activity of
acid phosphatase. The authors associate such a reaction of the mucous membrane of the small
intestine with the toxic effects of products formed against the background of liver failure, but
excluding the effects of the virus itself. In the pathology of the hepatobiliary system, not only
structural changes in the intestinal mucosa were revealed, but also deep dysbacteriosis,
manifested both in the qualitative and quantitative composition of the microbial flora of the
studied departments [12, 13, 21, 46, 48].

The intestinal microflora under physiological conditions is involved not only in the
formation of the immunobiological activity of the body, the synthesis of vitamins C, K and B,
enzymes and the transformation of bilirubin and cholesterol, but also affects the structure of the
mucous membrane [21]. Despite the exogenous and endogenous factors affecting the body, the
composition of the intestinal microflora is relatively constant.

Bile and its acids, having a bactericidal and bacteriostatic effect, to a certain extent form
the microecology in the digestive tract, as evidenced by studies by a number of authors [46]
linking dysbacteriosis in the intestine with a weakening of the bactericidal properties of bile in
various pathological conditions in the hepatobiliary system.

Long-term changes in the quantitative and qualitative composition of the microflora
cause the development of dysbacteriosis, which creates a background for the penetration of
pathogenic foreign microorganisms into the corresponding biotope and aggravates the course of
the underlying disease. At the same time, the severity of dysbacteriosis correlates with the
severity of the pathological process in the intestinal mucosa [20, 35].

An essential feature of the structure of the mucous membranes of the small intestine is the
presence of close contact of lymphocytes with the epithelium. Using electron microscopy, it has
been established [10, 11, 28, 29] that cells of the immune system (lymphocytes, eosinophils,
macrophages) penetrate the basement membrane and penetrate into the epithelium, through
which absorbable macromolecules or immune signals of immune system cells can also pass.

Strengthening of lymphoplasmacytic infiltration is regarded by a number of authors as a
reaction of the intestinal mucosa in response to changes in automicroflora and the accumulation
of toxic metabolic products in the lumen of the small intestine. Lymphoplasmacytic infiltration is
considered as an activation factor of the immune process. Antibodies as inducers of cell
cytolysis, having a direct damaging effect, are involved in the destruction of the epithelium.
Primarily disturbed mechanisms of immunoregulation and proliferation in nonspecific
inflammatory bowel diseases lead to disruption of regeneration processes with subsequent
atrophy and autoaggression [16].

These data are also confirmed by other researchers [10, 16, 28, 29], who found a violation
of the immunoregulatory function of lymphocytes of the lamina propria of the intestinal mucosa
in its nonspecific inflammatory diseases.
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Immunoregulation of morphodynamic processes reflects the regulatory effect of immune factors
on cell renewal (cell differentiation and growth), as well as intercellular communications. At the
same time, the pathologically altered structure of the small intestine can cause secondary
immunodeficiency with a decrease in immunoglobulins associated with an increased loss of
proteins due to exudative enteropathy [13, 18].

From the literature data it follows that the pathology of the hepatobiliary system changes
the state of the intestine (duodenal, jejunum and ileum). However, the nature of structural
disorders in various parts of the small intestine under chronic toxic effects has not been studied
enough. The existing studies of the intestine [10, 11, 13] without the use of a complex of modern
research methods cannot sufficiently deeply assess the essence of pathomorphological changes.
At the same time, they do not make it possible to make a comparative analysis of
morphofunctional changes in the proximal and distal parts of the small intestine, as well as to
reveal the dynamics of their recovery during treatment.

Thus, on the basis of the foregoing, it can be concluded that a targeted and integrated
approach is needed to study the mechanisms of structural and functional rearrangements in the
duodenum, jejunum and ileum in chronic toxic heliotrine hepatitis, in addition, an increase in
chronic toxic hepatitis among extragenital pathologies in women of childbearing age [35, 40, 41,
48, 49, 50], which, in turn, can contribute to disruption of the development of the immune [5, 6,
37, 38] and digestive systems [9, 40, 43, 45] of the offspring for the purpose of subsequent study
of intersystem and interorgan relationships and development of pathogenetically substantiated
corrective therapy.

List of used literature

1. AprtangunoB ['.I'. BBeneHne B KOJIMUYECTBEHHYIO MATOJOTHYECKYI0 Mopdonoruwo. - M.:
Meanmmna, 1980. - 216 c.

2. A6z[yJ1J1aeBa 3. K. O BIUIHHUM TOKCHYECKOI'O MOpaKCHUA IICUYCHU Ha T'CHCPATHBHYIO
¢ynkuuio kpeic //bumn.skcnepumenTanbHoi Ononoruu u meaunuHbL. - 1980. - T.79. - M
5. - C.598-601.

3. Aonymnaes H.X., Kneitnep C.H., Py3ubakues P.M. BiusiHue pa3nmudHbIX MECTUIIUIO0B HA
q)YHKHI/IOHaJ'II)HOG COCTOAHHUE IICUYCHU B 3aBUCHUMOCTHU OT IJIUTCIIBHOCTH HUX I[Gf/iCTBPIS[
//Men.xypHan Y36ekucrana. - 1985. - No 7. - C.45-47.

4. A6npynnae H.X., KapumoB X.S. [ledeHb npu MHTOKCHUKALUAX T€NAaTOTPONHBIMHU sIIaMU.
- Tamkent: Meaunuaa, 1989. - 94 c.

5. Azimova, S. (2021). The influence of mother's extragenital pathology on the formation of
thymus of the processing in the early postnatal ontogenesis. The Scientific Heritage, (81-
2), 44-46.

6. Asmsoma, ®. X., Xacanos, b. b., & Tynemeros, C. K. (2004). Mopdonoruueckuie u
MOppOMETpUUECKHEe OCOOEHHOCTH WMMYHHOM CHCTEMBl TOHKOW KHIIKA TIpHU
OKCIICPUMCEHTAJIBHOM CaJIbMOHECIIJIE3€ B PAHHEM IMOCTHATAaJIbHOM OHTOI'CHE3C. HpO6J’IeMBI
OMOJIOTMH U MEIUIMHEL, 4, 38.

7. bonnapenko A.JI. KnMHUKO-MMMYHOJIOTMYECKHI U T€HETUYeCKHid aHanu3 renatura B //
Onuaemuonorus U uHd. 6one3nu, 199. Ne 1. C. 42-46.

8. bnorep A.®., Banyk B.A., ®unnep 1. Tokcuueckrue u MeAMKaMEHTO3HbIE TTOPAKEHUS
neyeHu /MeToauyecKkue peKOMEHAINH Il KYPCAaHTOB TenaTojoroB. - Pura, 1988. - 28
C.

9. 3akc M.I'., Huxkutun B.H. Onrtorenes mnwumeBaputenbHoii (yHkmuu //Bo3pactHas
¢dbusunonorus. (PykoBoacteo no pusnonorun) JI.: Hayka. -1975.-C.263-312.

52 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences WWW. grnjournal.us



10. 3ydapor K.A. DnexkTpoHHass MUKPOCKOIUSI OpraHoB u TkaHed. Tamkent: MeaunuHa. -
1971, -123c.

11. 3ydapos K.A., Hlumosa E.K., Tamxyxaes [1.1. DnekrpoHHas MUKPOCKONHS OPraHOB
nUIIeBapuTeNbHoM cucteMsl. Tamkent: Meaununa.-1969.-123c.

12. U6parumoB Y .K. CpoOoaHOpaguKalbHBIH MEXaHWU3M aTpOPUUYECKUX HU3MCHEHUH B
CIIM3UCTON O000JIOYKE TOHKOro KuIiieuHuka //Marepuansl 1Y BcecorosHoro cnesna
racTposHTEpoJIoroB: Te3ucsl nokaanos. - JI., 1990. - T.I1. - C.451-452.

13. Keiizep A.P. /Iunammka mopdodyHKIIMOHAIBHBIX TEPECTPOCK CIU3UCTOM OO0O0JIOYKH
TOHKOM KHIIKMA TPU MEXaHHMYEeCKOM Xxoiiectasze: ABToped.aucc. ... KaHI.MeI.HayK. -
TamxkenT, 1989. - 18 c.

14. KypbanoB A.Ill. BiusHre HEIOCTATOYHOCTH O€lKa B palliOHE MaTepu BO BpeMs
OEpeMEHHOCTH M JIAKTallMM Ha pa3BUTHE (PU3MOJIOTMYECKMX CHCTEM HAyajlbHOTO H
3aKJIFOYUTEIHHOTO 3TANoB THIPOJIM3a YIJIEBOJOB y MOTOMCTBA: ABTOped. AMC... KaH].
6uon. Hayk. - Tamkenrt,- 1997. - 23c.

15. Kyukapoa JI.C. Pa3Butue (QepMEeHTHBIX CHCTEM KHUIIEYHOTO THUIIEBA pPEHUsS B
3aBHCHUMOCTH OT THPEOUJHOTO CTaTyca MaTepu B MEpUOJ Jak Tauuu. ABToped. Awucc...
KaH[. Ouoi. Hayk.- Tamkenr, - 1989. - 24c.

16. JleBun I'.C. IMmmyHOMOTHS IOpaXkeHHs niedeHu. - Tamkent: Menununa, 1972. - 249 c.

17. JInpmmn @. IlepcnexkTuBbl M3y4EHUs] HENEPEHOCHMOCTH YIJIEBOJIOB IpHU Juapee y
IpyIHBIX fAeredl. // HemepeHOCHMOCTh yIJIeBOAOB Yy HeTed TPYyAHOro Bospacta. M.:
Menununa,-1984. - C. 18-36.

18. Manky ¢ T.I'. DkcriepuMeHTaIbHBINA TeNaTUT U HUPPO3 MeueHu. Borpockl nmarorenesa u
KOPPEKIMH TeUYEHOYHOro KpoBooOpamieHus: ABToped. aucc. ... A-pa Mea.HayK. -
TamxkenT, 1975. - 42 c.

19. Hapxumytnuaos  T.K.  Mopdo-pyHKIMoHanbHbIE  MEpecTpOMKH  MMEYEHU  IpH
XPOHHYECKOH WHTOKCUKAIIMH HEKOTOPBHIMH TECTUIMIAMH B UX KOPPEKIUs (GU3HMIECKIMHU
¢dakropamu: ABroped.aucc. ... 1-pa Mea. Hayk. - Tamkent, 1992. - 31 c.

20. O6mast  BapmabenpbHas  WMMYHOJIOTHYECKAass  HEJIOCTATOYHOCTH C  CHHIPOMOM
HapymieHHoro  BcacbiBaHusi /A.M.Ilappeno, H.M.Ekucenuna, P.b. I'yaxosna,
K. A Yantypus //Knua.mequmuna. - 1990. - T.68. - * 5. - C.90-94.

21. Pacynes K.UM. ¢yHkunoHambHass MOpQONOrus CIU3UCTONH O00O0JOYKM Kelmyaka H
KHIIEYHUKA U OCOOEHHOCTH €€ NMPHUCIIOCOOUTENbHBIX U3MEHEHUH MPHU SI3BEHHON O0JIe3HHU:
ABToped.ucc. ... A-pa Mea.Hayk. - HoBocubupck, 1990. - 32 c.

22. XacanoB, b. b. (2019). MamMMoreHe3HHHT 3HJIOKpUH OomkapminyBu. Tubouérna Snru
Kymn, (4), 92-100.

23. XacanoB, b. b. (2022). OcoOeHHOCTH TIPOIIECCOB JIAKTAIMU TMPH 3KCIIEPUMEHTAITBHOM
TokcuueckoM remarute. Re-health journal, (2 (14)), 49-54.

24. Xacanos, b. B. (2022). UMMYHOT'EHHBIE CBOMCTBA MOJIOYHbIX JXEJIE3 U
I'PYZAHOI'O MOJIOKA. Re-health journal, (3 (15)), 21-30.

25. XacaHnos, b. b. (2022). Mopdonorust MOJIOYHOH jKeTe3bl TPy OEpEeMEHHOCTH U JIAKTAIIUH.
Byxapa. Tunorpagus" Sadriddin Salim Buxoriy" mpu Byxapckom rocymapcTBeHHOM
yHuBepcurere, 120.

26. Xacanos, b. b. (2020). Bnusane XpOHHYECKOTO TOKCHYECKOTO TEMaTHTa Ha TPOIECChHI
nakTanuua. Mopgomorus, 157(2-3), 226-226.

27. Azizova, F. X., Tuxtaev, K. R., & Khasanov, B. B. (1997). at al. Structural and functional
properties of mesenteric lymph nodes under antigenic influence in early postnatal

53 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences WWW. grnjournal.us



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

ontogeny. Uzbekistan Medical Journal, (10-11), 14-16.

Bahr M.J., Manns M.P. Function of the immune system in liver cirrozis // Gastroenterol.,
2001. Vol. 39. Ne8.P. 601-607.

Bitternova D., Yoltlshek M., Cirkrt M. Substances toxiques influant sur le metabolisms
du rat t Rap.Reun.Comm. Fr - Checo si., Prague, 2-6 Jule, 1990.// Aroh.int.physiol.,
bio—-chin. biophys. - 1991. * I. 99» H 5. - P. 199.

Burtkhanovich, K. B. Artificial feeding, posterity development features and adrenal gland
formation in early postnatal ontogenesis. Problems of biology and medicine, 119, 160-
164.

Burtkhanovich, K. B. (2022). Extragenital Pathology and Immunocompetent Cells
Relations of Lactating Breast Gland and Offspring Jejunum. American Journal of Internal
Medicine, 10(2), 28-33.

Cun-Jing Zheng and others. Spleen in viral Hepatitis-B liver fibrosis patients may have a
reduced level of per unit micro-circulation: non-invasive diffusion MRI evidence with a
surrogate marker //  SLAS  Technology 27  (2022) 187-194 /I
https://doi.Org/10.1016/j.slast.2022.01.002/

Iwakiri Y. Pathophysiology of portal hypertension // Clin Liver Dis., 2014; 18(2):281 —
91.

Huang Na, Pu Ji Fan. Spleen-Associated Effects on Immunity in Hepatitis B Virus-
Related Cirrhosis with Portal Hypertension // Journal of Interferon & Cytokine Research,
2019. Vol. 39. Ne 2 //https://doi.org/10.1089/jir.2018.0121.

Chemyshevich YU.N. Morphofunctional analysis of the jejunum of rat pups developing
under conditions of maternal cholestasis. Zhurnal Grodnenskogo gosudarstvennogo
meditsinskogo universiteta Ne 3, 2014 g. C. 33-37.

Yaglova N.V., Obernikhin S.S. Influence of activation of the immune system of the
maternal organism in early pregnancy on the postnatal morphogenesis of the organs of
the immune system of the offspring. Problemy reproduktsii, 1, 2013. - C. 73-77.
Khasanov, B. B. (2022). The influence of extragenital pathology of the mother on the
processes of fertility and the formation of the immune system of the offspring. German
International Journal of Modern Science, 37, 17-24.

Khasanov, B. B. (2022). Peyer’s patches’ structural and functional features. Annali
d'ltalia, 34, 35-41.

Khasanov, B. B. Morphology of the mammary gland during pregnancy and lactation //
Bukhara. Printing house “Sadriddin Salim Buxoriy” at the Bukhara State University -
2022. - S. 120.

Khasanov, B. B., Tukhtaev K.R. (2021). Influence of toxic maternal hepatitis on the
functional state of lactation processes and enzymes of hydrolysis of carbohydrates in the
jejunum of offspring. New Day in Medicine,37(5), 252-255.

Khasanov, B. B. (2022). Experimental autoimmune enterocolitis and features of mother's
fertility and development of offspring. New Day in Medicine, 40(2), 466-471.

Khasanov, B. B., Azizova, F. K., Sobirova, D. R., Otajonova, A. N., & Azizova, P. K.
(2022). Toxic hepatitis of the female and the structural and functional formation of the
lean intestine of of the offspring in the period breastfeeding.

Khla, K., Tukhtaev, K. R., & Khasanov, B. B. (2004). Effect of maternal toxic hepatitis
on the functional characteristics of the lactation process. Likars' ka sprava, (5-6), 68-71.
Petrenko, V.M. O Constitution of the Immune (lymphoid) systems (literature review) /

54 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences WWW. grnjournal.us



V.M. Petrenko // lzvestiya vysshikh uchebnykh zavedeniy. Povolzhskiy region.
Meditsinskiye nauki. - 2019. - Ne 2 (50). - S. 89-99. - DOI110.21685/2072-3032-2019-2-9.

45. Protecting the Newborn and Young Infant from Infectious Diseases: Lessons from
Immune Ontogeny. Immunity Review. Immunity 46. March 21, 2017 - 2017 Elsevier Inc.
P/350-363.

46. Seryshva O.Y., Briukhin G.V Morphofunctional characteristic of the duodenal crypt
epithelium in the offspring of female rats with experimental liver injury // Morfologia.-
2013. - Vol. 144, Ne4. - P. 36-40.

47. Sultanova D. B. (2021). The influence of mother's extragenital pathology on the
formation spleens of offspring in the early period postnatal ontogenesis // The Scientific
Heritage. - (81-2). - P. 47-49.

48. Taranushenko T.E. Unity of bowel-lung axis and the role of beneficial microbiota in anti-
infectious protection. Review Aticles. Russian Journal of Woman and Child Health.
2021;4(4):355-361 (in Russ.). DOI: 10.32364/2618-8430- 2021-4-4-355-361.

49. Tukhtaev, K. R. (2003). other. Structural and functional relationships of
immunocompetent cells of the mammary gland of lactating rats and small intestine of rat
rats during breastfeeding. Morphology, (6), 70.

50. Zufarov, K. A. and other. (2003). Quantitative and ultrastructural characteristics of
immunocompetent cells in the mammary gland during pregnancy and lactation.
Morfologiia (Saint Petersburg, Russia), 124(4), 74-79.

55 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences WWW. grnjournal.us



