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Abstract. Disease states, such as the occurrence of gastrointestinal inflammation
(Crohn s disease and ulcerative colitis), can be secondary to a host of determinants that act in
conjunction to bring about pathologic change. The underlying factors that mediate the
development of such mucosal inflammation has recently been brought to the forefront with the
advent of animal models. The examination of these animal models have given researchers a
better understanding of the mechanisms involved in the pathogenesis of inflammatory bowel
disease. This review discusses one such model, TNBS-colitis, and the insights that it provides into
the occurrence of IBD and its future treatment.
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TNBS-KOJIUT. XAPAKTEPUCTUKHU, JEYEHUE U MEXAHU3M

Armomauuﬂ. bonesnennvie COCMOAHUA, maKue KaK 603HUKHO6eHUe Ofce]lyOOIlHO-
KUuiedHoco eocnaleHus (60.7163Hb KpOHCl U A36eHHbIU KOJZum), mozym Oblmb 6MOPUUHbIMU NO
OMHOUWIEHUIO K MHOdIHcecmeay ()emepMuHaHm, Komopbvle ()eﬂcmeyiom coemMecmHo, 6b6l3blead
namonozuyeckue usmenenus. Ocrnosnvie d)dk‘lﬂOpbl, Komopvie onocpedyiom paseumue naxKoco
B80CHANIEHUS CIUBUCTOU 060]10‘47(‘1/!, HeoasHo Ovliu 6bl@6tui’l1bl HA n€p6blﬁ niaaH C no:sejleHuem
IICUBOMHDBIX MOOeNell. H3ytteHue omux HCUBONHbLIX MO@@JZ@IZ anZO uccneoosamensim Jqyduiee
NORUMAHUE MEXAHU3MOE, 606JIEYEHHbIX 6 NAMO2EHE3 60CNAIUMENIBbHO20 3ab0ne6anUs KUIEYHUKA.
B smom 0630pe obcyncoaemes oona uz maxux mooeneti, TNBS-xorum, u nonumanue, xomopoe
OHa 0aem OMHOCUMeNbHO 803HUKHOGeHUss B3K u e2o 6yoywezo neuenus.

Knroueevie cnoea: Bocnanumenvroe 3a60ﬂe6aHue KUuwedHuka, 9KCI’l€puMeHm(lJlebllZ

konum,; Mnmepneuxun-1.

INTRODUCTION

In recent years, a number of murine models of chronic colitis have been developed
which are remarkably similar to one or another form of human inflammatory bowel disease. As
such, these models provide an excellent opportunity to study the immunopathogenesis and
possible treatment of these idiopathic diseases. One such model is TNBS-colitis, a chronic colitis
in mice induced by the intra-rectal administration of trinitrobenzene sulfonic acid (TNBS). In the
following section we shall discuss our recent studies of this model and show how these studies

have led to new insights into the immunologic mechanism underlying Crohn’s disease.
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CHARACTERISTICS OF TNBS -COLITIS

Characteristics of TNBS colitis TNBS is a classical skin contactant (a chemical
compound that induces delayed hypersensitivity reactions when applied to the skin), because it
haptenates proteins with TNP groups and renders such self-proteins immunogenic. It is induced
in SJL/J mice and a few other mouse strains, by the intrarectal instillation of an ethanolic
solution of TNBS, and is characterized by severe colonic inflammation, which increases over 2
weeks and culminates either in the death of the animal or in partial recovery with long-term low-
grade inflammation.

Clinical characteristics of this induced disease include diarrhea, wasting, rectal prolapse,
a scruffy coat, and a hunched over habitus. As shown, this is accompanied on the
histopathological level by a dense transmural mononuclear cell infiltration, loss of normal crypt
architecture, and occasional granuloma formation; in short, a pattern not dissimilar to that of
Crohn’s disease. One important difference between skin contact hypersensitivity and TNBS-
induced colitis is that in the skin the reaction is self-limited, whereas in the colon the reaction is
persistent. This is likely due to the fact that the effector immune cells called forth by TNBS
cross-react with ubiquitous mucosal antigens and thus continue to be stimulated even after the
TNP-haptenated proteins have disappeared. There are several pieces of evidence in support of
this view. First, as previously mentioned, if lamina propria T cells in a mouse with TNBS colitis
are transferred to a naive mouse, they cause definite colitis in the recipients. Since antigen is not
transferred with such T cells, this reaction is probably due to a cross-reactivity with anti gens
encountered in the mucosal environment of the new host. Second, IL-2 deficient mice, which
have been shown to develop spontaneous colitis under certain circumstances, can be induced to
develop colitis within days by the systemic injection of trinitrophenyl keyhole limpet
hemocyanin (TNP KLH). This suggests that T cells stimulated by TNP can traffic to the gut,
where they encounter cross-reactive antigens and induce colitis. Third, it has recently been
shown that T cells from mice with TNBS colitis proliferate in response to exposure from their
own flora whereas normal mice do not. This finding implies that in the normal situation a mouse
is “tolerant” to its own flora while such tolerance is broken in TNBS colitis.

TREATMENT OF TNBS-COLITIS

One of the predictions of this proposed sequence of events underlying TNBS-colitis is
that the latter should be treatable by the systemic administration of antibodies (or other agents)
that interfere with the sequence at any one of several stages: in particular, it should be treatable
by the systemic administration of anti-IL-12. To formally test this possibility we administered
anti-1L-12 to mice either at the same time as TNBS was administered per rectum or after two to

three weeks following such administration.
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As shown in, these treatment regimens were remarkably effective in that they either
completely prevented the development of TNBS-colitis (when given at the time of induction of
the disease) or led to dramatic resolution of the TNBS- colitis (when given when the lesion was
fully developed). These studies, in showing that a murine model resembling Crohn’s discase is
treatablewith anti-1L-12, imply that Crohn’s disease itself is also treatable in this fashion.

On the basis of this possibility, we are currently planning to test “humanized” anti-IL-12
in clinical trials of patients with crohn’s disease (see further discussion below). While the
blocking of 1L-12 activity with anti-IL-12 may be an efficient way of interrupting the Thl T cell
activation pathway necessary for TNBScolitis, it is certainly not the only way the latter can be
accomplished.

As indicated above, the critical APC-T cell inter- actions leading to Thl T cell
differentiation requires T cell expression of CD4OL on activated T cells and signaling of APC
via CD40 for production of IL-12. Thus, it is theoretically possible to interfere with Thl T cell
differentiation by blocking the CD40LXD40 interaction. To test this possibility, we administered
anti-CD40L antibody to mice at the time of TNBS-colitis induction with intra-rectal TNBS
administration. Such treatment did indeed prevent colitis induction as well as the increased IFN--
y production in the lamina propria associated with colitis and thus is a second avenue available
for the prevention of TNBS-colitis. Whether anti-CD40L can also be used to treat ongoing
TNBS-colitis as can anti-1L-12 awaits further study. Another way the Thl pathway can be
experimentally thwarted in the context of the TNBScolitis model would be to inhibit more distal
inflammatory cytokine effects, either by the administration of anti- IFN-y or anti-TNF-a. In
studies relevant to this possibility we found that anti-IFN-7 also inhibited the development of
colitis, although such inhibition was not as effective as that achieved with anti-IL-12. Thus,
while prevention of TNBS-colitis was inhibitable with a single injection of anti-IL-12,
prevention of colitis with anti-IFN-7 required multiple injections and was, in general, not as
complete. In addition, wherein mice cured of colitis with anti-IL-12 were not subject to re-
induction of colitis with sub-colitis-inducing doses of TNBS, mice cured of colitis with anti-1FN-
y were subject to such colitis-induction. This suggests that anti-12-14-treated mice no longer
have cells reactive with colitis whereas anti-IFN treated mice have such cells. Important
confirmation of this possibility has recently come from the observation that mice with TNBS-
colitis treated with anti-IL-12 dis- play large numbers of apoptotic cells in the inflamed colons
whereas the same mice treated with display only modest numbers of apoptotic cells at this site.

Overall, then, these studies strongly suggest.

THE MECHANISM OF TNBS-COLITIS

So far in our discussion we have discussed the “how” of TNBS-colitis but not the “why”.
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In our approach to this question, we were aware of the fact that mucosal responses are
normally under the strict control counter-regulatory responses known collectively as ”oral
tolerance”. By such responses, encounters between the mucosal immune system and mucosal
antigens normally result in tolerance rather than immunity and thus the mucosal immune system
is spared of responses that could lead to autoimmunity and/or inflammation. Thus, it seemed
possible that TNBS colitis arises because the administration of TNBS per rectum bypasses or
subverts the oral tolerance mechanism. In our studies of the role of oral tolerance (or lack
thereof) in TNBS-colitis, we took note of the fact that oral tolerance is now known to be due to
two independent but interacting processes, the induction of suppressor T cells producing TGF-P
(and perhaps other suppressive cytokines) and the induction of clonal deletion and/or anergy. In
first of these, the induction of suppressor T cells, is the dominant mechanism of tolerance at low
antigen doses and appears to be dependent on the processing and presentation of antigen to T
cells in the Peyer’s patches. In contrast, the second of these processes, the induction of clonal
deletion or anergy, is the dominant mechanism of tolerance at higher antigen doses and is
dependent on the occurrence of “processed” antigen which induces deletion and or anergy not
only in mucosal tissues but also in other tissues as well. Emerging evidence shows that this
deletional tolerance is independent of suppressor T cell development and the presence of
suppressor cytokines. Finally, we also noted that with respect to oral tolerance mediated by
suppressor T cells, Th2 T cell cytokines (IL-4) appear to favor suppressor T cell development
whereas Thl T cell responses (IFN-y) appears to inhibit the latter.

CONCLUSION

Taken together, these studies suggest that a ying/yang relation between Th1l responses on
the one hand and TGF-/3 T cell responses on the other governs whether or not inflammation
develops in the gastrointestinal tract. Thus, in normal individuals, the mucosal response set point
is shifted towards tolerance and non-responsive- ness so that inflammation does not develop in
relation to ordinarily harmless exposure to mucosal antigens. In contrast, in individuals with
inflammatory bowel diseases, Crohn’s disease, the mucosal response set point is shifted toward
responsiveness and we have the development of inflammation. Evidence in favor of this view is
inherent in the recent finding that in Crohn’s disease, just as in TNBS- colitis, there is heightened
reactivity to one’s own bacterial microflora and thus a loss of tolerance to these mucosal
constituents. Future study will be focused on defining the precise mechanisms that determine the
all-important mucosal response set point, the genetically-determined factors that determine
whether or not tolerogenic responses or immunogenic response in the mucosa will be dominant.

Such studies will help to define the fundamental factors which determine why some

individuals develop Crohn’s disease and others do not.
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Meanwhile, work must go forward directed at attempts to treat Crohn’s disease by

addressing the outcome of these funda- mental abnormalities, the Thl T cell final common

pathway.

10.

11.

12.

REFERENCES

Jabborov Sherbek Otabek o'g'li. (2025). GASTRITS: ETIOLOGY AND TREATMENT.
https://doi.org/10.5281/zenodo.15070415

Vali o’g’li, M. S. (2024). KIDNEY CANCER: EPIDEMIOLOGY AND
TREATMENT. EUROPEAN JOURNAL OF MODERN MEDICINE  AND
PRACTICE, 4(11), 459-463.

Vali 0’g’li, M. S. KIDNEY CANCER: EPIDEMIOLOGY AND TREATMENT.
Valiyevich, M. S. (2024). Specific Morphofunctional Characteristics of the Kidney
Caused by Brain Damage in Various Emergency Situations. Research Journal of Trauma
and Disability Studies, 3(4), 286-289.

PROSTATE CANCER: PATHOLOGY AND TREATMENT. (2024). International Bulletin
of Medical Sciences and Clinical Research, 4(11), 65-70. https://doi.org/10.37547/
MUSHAKLARNING  TARAQQIYOTI. MUSHAKLARNING  YORDAMCHI
APPARATI. TADQIQOTLAR. UZ, 40(3), 94-100.

Narzulaeva, U. (2023). Pathogenetic = Mechanisms of  Microcirculation
disorders. International Bulletin of Medical Sciences and Clinical Research, 3(10), 60-
65.

Narzullaeva, U. R., Samieva, G. U., & Samiev, U. B. (2020). The importance of a healthy
lifestyle in eliminating risk factors in the early stages of hypertension. Journal Of
Biomedicine And Practice, 729-733

Abdurashitovich, Z.  F. (2024).  APPLICATION OF MYOCARDIAL
CYTOPROTECTORS IN ISCHEMIC HEART DISEASES. OFPA30BAHUE HAYKA U
HUHHOBAILIMOHHBIE UJJEH B MHPE, 39(5), 152-159.

Abdurashitovich, Z. F. (2024). SIGNIFICANCE OF BIOMARKERS IN METABOLIC
SYNDROME. EUROPEAN  JOURNAL OF MODERN MEDICINE AND
PRACTICE, 4(9), 409-413.

Zikrillaev, F. A. (2024). Cardiorehabilitations from Physiotherapeutic Treatments in
Cardiovascular Diseases. American Journal of Bioscience and Clinical Integrity, 1(10),
96-102.

Abdurashitovich, Z. F. (2024). Cardiovascular System. Heart. Aorta. Carotid Artery.

949


https://doi.org/10.37547/

' ‘4’ NEW RENAISSANCE infernational scientilic i«:urnul
' y S ResearchBib IF - 11.01, ISSN: 3030-3753, Volume 2 Issue 4

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Abdurashitovich, Z. F. (2024). MORPHO-FUNCTIONAL ASPECTS OF THE DEEP
VEINS OF THE HUMAN BRAIN. ObPA30OBAHUE HAYKA U HUHHOBAIL[UOHHBIE
HJIEH B MHPE, 36(6), 203-206.

Abdurashitovich, Z. F. (2024). ASTRAGAL O’SIMLIGINING TIBBIYOTDAGI
MUHIM AHAMIYATLARI VA SOG’LOM TURMUSH TARZIGA TA’SIRI. Jlyuwue
unmeniekmyanvuvle ucciedosanus, 14(4), 111-1109.

Abdurashitovich, Z F. (2024). ODAM ANATOMIYASI FANIDAN
SINDESMOLOGIYA BO’LIMI HAQIDA UMUMIY
MALUMOTLAR. OFPA3OBAHUE HAYKA U HWHHOBAIL[UOHHBIE WJIEU B
MMUPE, 41(4), 37-45.

Abdurashitovich, Z. F. (2024). THE IMPORTANCE OF THE ASTRAGAL PLANT IN
MEDICINE AND ITS EFFECT ON A HEALTHY LIFESTYLE. ObPA30BAHUE
HAYKA U UHHOBALIMOHHBIE UJ/[EH B MUPE, 41(4), 88-95.

Abdurashitovich, Z. F. (2024). Department of Syndesmology from the Science of Human
Anatomy General Information About. Research Journal of Trauma and Disability
Studies, 3(3), 158-165.

Abdurashitovich, Z. F. (2024). THE COMPLEXITY OF THE FUSION OF THE BONES
OF THE FOOT. JOURNAL OF HEALTHCARE AND LIFE-SCIENCE RESEARCH, 3(5),
223-230.

Abdurashitovich, Z. F. (2024). ANATOMICAL COMPLEXITIES OF JOINT BONES OF
THE HAND. EUROPEAN JOURNAL OF MODERN MEDICINE AND PRACTICE, 4(4),
198-206.

Buxpmmiaes, @. A. (2024). AHATOMUYECKOE CTPOEHUE OPTAHOB JIbIXAHMS
U1 EI'O JIMUYHBIE XAPAKTEPUCTUKU. TADQIQOTLAR. UZ, 40(3), 86-93.
Abdurashitovich, Z. F., & Komoliddinovich, S. J. (2024). DIGESTIVE SYSTEM.
ANATOMY OF THE STOMACH. TADQIQOTLAR. UZ, 40(3), 78-85.

Abdurashitovich, Z. F. (2024). UMURTQA POG’ONASI
BIRLASHUVLARI. TADQIQOTLAR. UZ, 40(3), 40-47.

Rakhmatova, D. B., & Zikrillaev, F. A. (2022). DETERMINE THE VALUE OF RISK
FACTORS FOR MYOCARDIAL INFARCTION. FAN, TA'LIM, MADANIYAT VA
INNOVATSIYA JURNALI| JOURNAL OF SCIENCE, EDUCATION, CULTURE AND
INNOVATION, 1(4), 23-28.

Abdurashitovich, Z. F. (2024). MIOKARD INFARKTI UCHUN XAVF
OMILLARINING AHAMIYATINI  ANIQLASH. ObPA3OBAHUE HAYKA U
HUHHOBAL[MOHHBIE HJIEH B MUPE, 36(5), 83-89.

950



4 NEW RENAISSANCE ™tcationatscientific —

_ ResearchBib IF - 11.01, ISSN: 3030-3753, Volume 2 Issue 4

25. Abdurashitovich, Z. F. (2024). THE RELATIONSHIP OF STRESS FACTORS AND
THYMUS. ObPA30OBAHUE HAYKA U MHHOBAL[MOHHBIE U/IEU B MUPE, 36(6),
188-196.

26. Toxirovna, E. G. (2024). QALQONSIMON BEZ KASALLIKLARIDAN HASHIMOTO
TIREODIT KASALLIGINING MORFOFUNKSIONAL O’ZIGA XOSLIGI. Modern
education and development, 16(7), 120-135.

27. Toxirovna, E. G (2024). REVMATOID ARTRIT: BO’G'IMLAR
YALLIG'LANISHINING SABABLARI, KLINIK BELGILARI, OQIBATLARI VA
ZAMONAVIY  DAVOLASH  YONDASHUVLARI. Modern  education  and
development, 16(7), 136-148.

28. Dpramesa, I. T. (2024). OILIEHKA KJIMHUYECKOH D®®EKTUBHOCTU
OPJINCTATA Y BOJIBHBIX OXMPEHUEM n APTEPUAJIBHOI
T'MITEPTEH3UMEM. Modern education and development, 16(7), 92-105.

29. Ergasheva, G. T. (2024). THE SPECIFICITY OFAUTOIMMUNE THYROIDITIS IN
PREGNANCY. European Journal of Modern Medicine and Practice, 4(11), 448-453.

30. Dpramesa, I. T. (2024). UICCJIEJIOBAHUE ®YHKIU U TOBMIHOM KEJIE3bI TIPU
TUPEOUMTE XAILIUMOTO. Modern education and development, 16(7), 106-119.

31. Toxirovna, E. G (2024). GIPOFIZ ADENOMASINI NAZORAT QILISHDA
KONSERVATIV JARROHLIK VA RADIATSIYA TERAPIYASINING UZOQ
MUDDATLI SAMARADORLIGI. Modern education and development, 16(7), 79-91.

32. ERGASHEVA, G. T. (2024). OBESITY AND OVARIAN INSUFFICIENCY. Valeology:
International Journal of Medical Anthropology and Bioethics, 2(09), 106-111.

33. Ergasheva, G. T. (2024). Modern Methods in the Diagnosis of Autoimmune

Thyroiditis. American Journal of Bioscience and Clinical Integrity, 1(10), 43-50.

34. Tokhirovna, E. G. (2024). COEXISTENCE OF CARDIOVASCULAR DISEASES IN
PATIENTS WITH TYPE 2 DIABETES. TADQIQOTLAR. UZ, 40(3), 55-62.

35. Toxirovna, E. G. (2024). DETERMINATION AND STUDY OF GLYCEMIA IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS WITH COMORBID
DISEASES. TADQIQOTLAR. Uz, 40(3), 71-77.

36. Toxirovna, E. G (2024). XOMILADORLIKDA QANDLI DIABET KELTIRIB
CHIQARUVCHI XAVF OMILLARINI ERTA ANIQLASH
USULLARI. TADQIQOTLAR. UZ, 40(3), 63-70.

37. Toxirovna, E. G. (2024). QANDLI DIABET 2-TIP VA KOMORBID KASALLIKLARI
BO’LGAN BEMORLARDA GLIKEMIK NAZORAT. TADQIQOTLAR. UZ, 40(3), 48-54.

951




' ‘4’ NEW RENAISSANCE infernational scientilic i«:urnul
' y S ResearchBib IF - 11.01, ISSN: 3030-3753, Volume 2 Issue 4

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Tokhirovna, E. G (2024). MECHANISM OF ACTION OF METFORMIN
(BIGUANIDE) IN TYPE 2 DIABETES. JOURNAL OF HEALTHCARE AND LIFE-
SCIENCE RESEARCH, 3(5), 210-216.

Tokhirovna, E. G. (2024). THE ROLE OF METFORMIN (GLIFORMIN) IN THE
TREATMENT OF PATIENTS WITH TYPE 2 DIABETES MELLITUS. EUROPEAN
JOURNAL OF MODERN MEDICINE AND PRACTICE, 4(4), 171-177.

Opramesa, I. T. (2024). Ddpdexr [Ipumenenus buryanuna [Ipu Caxapuasiv J[naberom 2
Tumna 1 Covid-19. Research Journal of Trauma and Disability Studies, 3(3), 55-61.
Toxirovna, E. G. (2024). QANDLI DIABET 2 TUR VA YURAK QON TOMIR
KASALLIKLARINING BEMOLARDA BIRGALIKDA KECHISHI. ObPA30BAHUE
HAYKA U UHHOBAI[UOHHDBIE U/IEU B MUPE, 38(7), 202-2009.

Opramesa, . T. (2024). COCYIIECTBOBAHUE AMABETA 2 TUITA U CEPAEYHO-
COCVIVCTBIX 3ABOJIEBAHUI V TIALIMEHTOB. OFPASOBAHHUE HAVKA U
HUHHOBAL[MOHHKBIE UJIEH B MUPE, 38(7), 219-226.

Dpramesa, I. T. (2024). CHUKEHUE PUCKA OCJIOXXHEHMI ¥V BOJIBHBIX
CAXAPHBIM JJMABETOM 2 TUIIA W CEPAEYHO-COCYIAUCTbIMU
3ABOJIEBAHUSIMMW. O6pasosanue Hayka U Hunosayuonnvie Moeu B Mupe, 38(7),
210-218.

Tokhirovna, E. G. (2024). CLINICAL AND MORPHOLOGICAL ASPECTS OF THE
COURSE OF ARTERIAL HYPERTENSION. /huwue — unmennexmyanvbHule
uccneoosanus, 12(4), 234-243.

Tokhirovna, E. G. Studying the Causes of the Relationship between Type 2 Diabetes and
Obesity. Published in International Journal of Trend in Scientific Research and
Development (ijtsrd), ISSN, 2456-6470.

Toxirovna, E. G. (2024). ARTERIAL GIPERTENZIYA KURSINING KLINIK VA
MORFOLOGIK JIHATLARI. Jlyuwue unmennekmyanvhoie ucciedosanust, 12(4), 244-253.
Opramesa, . T. (2024). HOBBIE ACIIEKTbl TEYEHUE APTEPHAJIBHOM
I'MIHEPTOHMU vV  B3POCJIIOI'O HACEJIEHUE. Jlyywue unmennexmyanvuole
uccneoosanust, 12(4), 224-233.

Opramea, I. T. (2024). ®AKTOPbLI PUCKA PA3BUTUS CAXAPHOI'O JIMABETA 2
TUITA. OFPA3OBAHHUE HAYKA U HHHOBAIIMOHHBIE HJ[EHU B MUPE, 36(5), 70-74.
Opramera, [. T. (2024). OCJIO)KHEHUA CAXAPHOI'O JUABETA 2 THUIIA
XAPAKTEPHBI JIUISI KOTHUTUBHBIX HAPYIIEHWI. TADQIQOTLAR. UZ, 30(3),
112-119.

952



50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

NEW RENAISSANCE "teret s

ResearchBib IF - 11.01, ISSN: 3030-3753, Volume 2 Issue 4

Opramepa, I. T. (2023). Uccnenoanme Ilpuumn Cszu [Juabera 2 Tuma U
Osxupenus. Research Journal of Trauma and Disability Studies, 2(12), 305-311.
Tokhirovna, E. G. (2024). Risk factors for developing type 2 diabetes
mellitus. OBPA30OBAHHUE HAYKA U HHHOBAI[MOHHBIE HJ[EH B MUPE, 36(5), 64-69.
Toxirovna, E. G (2024). QANDLI DIABET 2-TUR VA O’LIMNI KELTIRIB
CHIQARUVCHI SABABLAR. Jlyuuue unmeniekmyanvbHole ucciedosanus, 14(4), 86-93.
Tokhirovna, E. G. (2023). Study of clinical characteristics of patients with type 2 diabetes
mellitus in middle and old age. Journal of Science in Medicine and Life, 1(4), 16-19.
Toxirovna, E. G. (2024). GIPERPROLAKTINEMIYA KLINIK BELGILARI VA
BEPUSHTLIKKA SABAB BO’LUVCHI OMILLAR. Jlyuwue unmennexmyanohvle
uccneoosanust, 14(4), 168-175.

Toxirovna, E. G. (2023). QANDLI DIABET 2-TUR VA SEMIZLIKNING O’ZARO
BOG’LIQLIK SABABLARINI O’RGANISH. Ta'lim innovatsiyasi va
integratsiyasi, 10(3), 168-173.

Saidova, L. B., & Ergashev, G. T. (2022). Improvement of rehabilitation and rehabilitation
criteria for patients with type 2 diabetes.

Xamumona, 0. C. (2024). Mopdonoruueckue Ocobennoctu Ilopaxenust Ileuenn Y
Manmentor C Cungpomom Mbommopu-Beiica. Journal of Science in Medicine and
Life, 2(6), 166-172.

Xalimova, Y. S. (2024). Morphology of the Testes in the Detection of Infertility. Journal
of Science in Medicine and Life, 2(6), 83-88.

KHALIMOVA, Y. S. (2024). MORPHOFUNCTIONAL CHARACTERISTICS OF
TESTICULAR AND OVARIAN TISSUES OF ANIMALS IN THE AGE
ASPECT. Valeology: International Journal of Medical Anthropology and Bioethics, 2(9),
100-105.

Salokhiddinovna, K. Y. (2024). IMMUNOLOGICAL CRITERIA OF REPRODUCTION
AND VIABILITY OF FEMALE RAT OFFSPRING UNDER THE INFLUENCE OF
ETHANOL. EUROPEAN  JOURNAL OF MODERN MEDICINE  AND
PRACTICE, 4(10), 200-205.

Salokhiddinovna, K. Y., Saifiloevich, S. B., Barnoevich, K. ., & Hikmatov, A. S. (2024).
THE INCIDENCE OF AIDS, THE DEFINITION AND CAUSES OF THE
DISEASE. ObPA3OBAHUE HAYKA U UHHOBAIIMOHHBIE UJEU B MUPE, 55(2),
195-205.

Khalimova, Y. S. (2024). Features of Sperm Development: Spermatogenesis and

Fertilization. American Journal of Bioscience and Clinical Integrity, 1(11), 90-98.

953




4 ~ NEW RENAISSANCE et scnsic o

‘ ResearchBib IF - 11.01, ISSN: 3030-3753, Volume 2 Issue 4

63. Salokhiddinovna, K. Y., & Nematilloevna, K. M. (2024). MODERN MORPHOLOGY
OF HEMATOPOIETIC ORGANS. Modern education and development, 16(9), 50-60.

64. Khalimova, Y. (2025). MORPHOLOGY OF PATHOLOGICAL FORMS OF
PLATELETS. Modern Science and Research, 4(2), 749-759.

65. Salokhiddinovna, K. Y., & Nematilloevna, K. M. (2025). MODERN MORPHOLOGY
OF HEMATOPOIETIC ORGANS. Modern education and development, 19(2), 498-508.

66. Xamumona, F0. C., & Xadwuzora, M. H. (2025). COBPEMEHHAS MOP®OJIOT'UA
KPOBETBOPHbBIX OPTAHOB. Modern education and development, 19(2), 487-497.

67. Xamumora, 0. C., & Xadwmszora, M. H. (2025). TUCTOJIOTMYECKA
CTPYKTYPHAA  MOP®OJIOI'MA  HE®POHOB. Modern  education  and
development, 19(2), 464-475.

68. Saloxiddinovna, X. Y., & Nematilloevna, X. M. (2025). NEFRONLARNING
GISTOLOGIK TUZILISH MORFOLOGIYASI. Modern education and
development, 19(2), 509-520.

69. Saloxiddinovna, X. Y., & Ne’matilloyevna, X. M. (2025). QON YARATUVCHI
A'ZOLARNING ZAMONAVIY MORFOLOGIYASI. Modern  education  and
development, 19(2), 476-486.

70. Xalimova, Y. (2025). MODERN CONCEPTS OF BIOCHEMISTRY OF BLOOD
COAGULATION. Modern Science and Research, 4(3), 769-777.

954




