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Currently, three phases are identified in the course of burn injury: the phase of 

immunosuppression, the phase of compensation, and in cases of severe burns, the phase 

of late immunosuppression. In cases of relatively mild burns, after the first phase of 

immunosuppression, a compensatory period follows, characterized by the 

normalization of immunological reactivity. Hematopoiesis of stem cells in the bone 

marrow and their migratory activity are enhanced, myelopoiesis is restored, and the 

number of B- and T-lymphocytes, including T-helper cells, increases. Concurrently, 

the suppressor activity of various cellular populations decreases, while the antigen-

presenting and phagocytic functions of innate immune cells are enhanced [5,6,9].  
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The use of laboratory methods to study both cellular and humoral immune 

deficiencies can serve as significant diagnostic and prognostic criteria for the severity 

of burn injury. 

The consequences of burn injury primarily affect keratinocytes, leading to the 

activation of receptor complexes on their surface. The influence of pro-inflammatory 

cytokines-IL-1, IL-6, TNF, as well as IFN-y, IL-4, and IL-17-allows for antigen 

presentation by keratinocytes, which do not possess this function in their inactive state. 

The activation of keratinocytes increases the number of receptors for adhesion 

molecules on their surface, facilitating contact with immune cells. Epithelial cells 

acquire antigen-presenting properties through the expression of CD80, CD86, and 

CD40. Additionally, the production of cytokines like IL-1, TNF, and IL-6 by 

keratinocytes attracts granulocytes, macrophages, and lymphocytes to the wound area 

[11,12,13]. 

Langerhans cells (LC) are the primary antigen-presenting population of 

intraepidermal macrophage-like cells and express HLA class I and II molecules. 

Dendritic cells (DC) play a role in regulating antigen-presenting functions and in 
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activating CD4+ T-lymphocytes and cytokine production via Toll-like receptors. 

Directly in the zone of injury after burn, neutrophils produce enzymes into the 

extracellular environment, disrupting the intercellular matrix and destroying necrotic 

tissues. Due to the depression of the cytotoxic function of macrophages, patients with 

burn injuries show an escalation of natural cytotoxicity levels in granulocytes. 

In the first day after a burn injury, there is a disruption of phagocyte chemotaxis 

associated with the disturbance of polymerization and depolymerization of actin 

filaments, suppressing their migration, which may be considered an unfavorable 

predictor of infectious complications. This process gradually peaks on days 3-5 and 

correlates with the extent of the damage [8,9,10]. 

Macrophages phagocytize antimicrobial components from neutrophils, such as 

myeloperoxidase and cationic proteins. They play a central role in regulating the 

transition from the vascular-exudative stage to the reparative stage. Macrophages are 

classified as resident (tissue) and recruited, regulating immune responses. Activated 

macrophages are represented by three subpopulations with specific functions. M1 

macrophages synthesize pro-inflammatory cytokines and exhibit phagocytic activity. 

In contrast, the M2 subpopulation synthesizes large amounts of the anti-inflammatory 

cytokine IL-10 and participates in phagocytosis, angiogenesis, reparative, and 

immunomodulatory reactions. Mox macrophages express COX-2 and IL-1, 

participating in antioxidant protection. It is also known that the phagocytic activity of 

the Mox subpopulation is significantly lower compared to M1 and M2. There is 

evidence of M1 macrophages transitioning to reparative M2 macrophages due to 

adhesion to the extracellular matrix. 

As a result of burn injury, neuro-sensory peptides are released from the peptide-

dergic nerve fibers involved in nociception, stimulating cytokine production in 

macrophages. The activity of macrophages in burn wounds largely determines the 

development of immune dysfunction, influenced by the modulation of immune 

response types (Th1 and Th2) and changes in the activity of YS T-lymphocytes [7,8,9]. 

T-cells participate in reparative processes by releasing mediators from T-helper 

cells (CD3+CD4+) that activate macrophages.  

Platelets also influence tissue repair processes in burn injuries by forming a 

hemostatic plug and releasing platelet-derived growth factor (PDGF), attracting and 

activating macrophages and fibroblasts.  

In addition to innate immunity, adaptive immunity plays a significant role in the 

pathogenesis of immune reactivity in burn injuries. The functioning of all immune 

components is closely interconnected, sustaining the inflammatory process. 

In the human epidermis, lymphocytes account for 1-4% of the total number. The 

majority are T-lymphocytes, while B-lymphocytes are found in the middle and deep 

layers of the dermis [4,5,6]. 
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In the first days following severe burn injuries, there is significant suppression of 

the cellular immune component, along with dystrophic changes in the thymus. The 

total number of T-lymphocytes and their subpopulations decreases, altering functional 

activity, which correlates with the severity of the burn. 

In the initial days post-burn, there is a reduction in the number of cells expressing 

CD2, CD4, and CD8 antigens, with T-helper cells (CD3+CD4+) decreasing more 

significantly than cytotoxic T-cells (CD3+CD8+), leading to a nearly threefold 

reduction in the CD4/CD8 ratio. 

During the acute period of burn injury, there is an increase in the expression of 

low-affinity receptors for IL-2 (CD25) and transferrin receptors (CD71) by 

lymphocytes [1,2,3]. 

The literature describes two theories of T-lymphocyte dysfunction in burn 

injuries. One pathway suggests the suppression of T-lymphocyte activity due to 

increased concentrations of HMGB1 (high mobility group box-1) in plasma, which is 

inversely proportional to the ratio of T-helper to cytotoxic T-lymphocytes. The second 

pathway recognizes T-cell function depression due to an increase in the anti-

inflammatory component of the cytokine balance. 

The B-cell component is more resilient during burn injury. On days 1-3 post-burn, 

a decrease in IgM and IgA levels is observed, while in cases of deep burns, there is an 

increase in IgG levels. This process during burns is influenced by plasma loss and the 

death of B-lymphocytes due to proteolytic enzymes. There is evidence of a direct 

dependence of increased IgM and IgG levels on the extent of burn damage [20]. 

Given the significant role of the immune system throughout burn injury and skin 

defect healing, it is advisable to conduct laboratory evaluations of immunological 

parameters. Understanding the mechanisms by which the immune system regulates the 

processes of burn injury and skin defect restoration will help optimize the therapy for 

these patients in the pre-, intra-, and postoperative periods. 

The most clinically significant parameters of immune status include the 

subpopulational composition of lymphocytes, encompassing the analysis of regulatory 

and effector subpopulations, activation markers, and pro-inflammatory and anti-

inflammatory cytokines. According to several authors, studying the levels of matrix 

metalloproteinases and assessing fibroblast activity is the most informative for 

characterizing the processes of tissue repair [17,18,19]. 

In the human epidermis, lymphocytes make up 1-4% of the total number. The 

majority are T-lymphocytes, while B-lymphocytes are found in the middle and deep 

layers of the dermis. 

In the first days after severe burn injury, there is significant suppression of the 

cellular immune component, along with dystrophic changes in the thymus. The total 

number of T-lymphocytes and their subpopulations decreases, resulting in altered 
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functional activity, which correlates with the severity of the burn [14,15,16]. 

In the initial days after the injury, there is a decrease in the number of cells 

expressing CD2, CD4, and CD8 antigens. Notably, the number of T-helper cells 

(CD3+CD4+) decreases more significantly than that of cytotoxic T-cells 

(CD3+CD8+), leading to a nearly threefold reduction in the CD4/CD8 ratio. 

During the acute period of burn injury, there is an increase in the expression of 

low-affinity receptors for IL-2 (CD25) and transferrin receptors (CD71) by 

lymphocytes. 

The literature describes two theories of T-lymphocyte dysfunction in burn injury. 

One theory suggests that T-lymphocyte activity is suppressed due to increased 

concentrations of HMGB1 (high mobility group box-1) in plasma, which is inversely 

proportional to the ratio of T-helper to cytotoxic T-lymphocytes. The second theory 

acknowledges the depression of T-cell function due to an increase in the anti-

inflammatory component of the cytokine balance [11,12,13]. 

The B-cell component is more resilient during burn injury. On days 1-3 after the 

injury, a decrease in IgM and IgA levels is observed, while in cases of deep burns, there 

is an increase in IgG levels. This process during burns is influenced by plasma loss and 

the death of B-lymphocytes due to proteolytic enzymes. There is evidence of a direct 

dependence of increased IgM and IgG levels on the extent of burn damage [7,8,9]. 

Given the significant role of the immune system throughout burn injury and skin 

defect healing, it is advisable to conduct laboratory evaluations of immunological 

parameters. Understanding the mechanisms by which the immune system regulates the 

processes of burn injury and skin defect restoration will help optimize the therapy for 

these patients in the pre-, intra-, and postoperative periods [4,5,6]. 

The most clinically significant parameters of immune status include the 

subpopulational composition of lymphocytes, encompassing the analysis of regulatory 

and effector subpopulations, activation markers, and pro-inflammatory and anti-

inflammatory cytokines. According to several authors, studying the levels of matrix 

metalloproteinases and assessing fibroblast activity is the most informative for 

characterizing the processes of tissue repair [1,2,3]. 

 

References: 

1. Kudratova Z. E. et al. Current modern etiology of anemia //Open Access 

Repository. – 2023. – Т. 10. – №. 10. – С. 1-4. 

2. Burxanova D. S., Umarova T. A., Kudratova Z. E. Acute myocarditis linked to 

the administration of the COVID 19 vaccine //Центральноазиатский журнал 

образования и инноваций. – 2023. – Т. 2. – №. 11. – С. 23-26. 

3. Кудратова З. Э. и др. Атипик микрофлора этиологияли ўткир обструктив 

бронхитларининг ў зига хос клиник кечиши //Research Focus. - 2022. - Т. 1. - №. 

https://scientific-jl.org/index.php/new


JOURNAL OF NEW CENTURY INNOVATIONS 
 

https://scientific-jl.org/index.php/new                                         Volume–63_Issue-2_October-2024 
163 

4. - С. 23-32. 

4. Kudratova Z. E, Normurodov S. Etiological structure of acute obstructive 

bronchitis in children at the present stage - Thematics Journal of Microbiology, 2023. 

P.3-12. 

5. Kudratova Z. E., Tuychiyeva S. K. Atipik mikroflora etiologiyali o’tkir 

obstruktiv bronxitlar etiopatogenezining zamonaviy jixatlari. Research Focus, 2023, B. 

589-593. 

6. Kudratova Z. E., Karimova L. A. Age-related features of the respiratory system. 

Research Focus,Tom 2, P. 586-588. 

7. Исомадинова Л. K., Даминов Ф. A. Современная лабораторная 

диагностика хронического пиелонефрита у детей //Journal of new century 

innovations. – 2024. – Т. 49. – №. 2. – С. 112-116. 

8. Isomadinova L. K., Daminov F. A. Glomerulonefrit kasalligida sitokinlar 

ahamiyati //Journal of new century innovations. – 2024. – Т. 49. – №. 2. – С. 117-120. 

9. Isomadinova L. K., Qudratova Z. E., Shamsiddinova D. K. Samarqand 

viloyatida urotiliaz kasalligi klinik-kechishining o’ziga xos xususiyatlari 

//Центральноазиатский журнал образования и инноваций. – 2023. – Т. 2. – №. 10. 

– С. 51-53. 

10. Isomadinova L. K., Qudratova Z. E., Sh B. F. Virusli gepatit b fonida Covid-

19 ning klinik laborator kechish xususiyatlari //Journal of new century innovations. – 

2023. – Т. 30. – №. 3. – С. 60-65. 

11. Isomadinova L. K., Yulayeva I. A. Buyraklar kasalliklarning zamonaviy 

diagnostikasi //Центральноазиатский журнал образования и инноваций. – 2023. – 

Т. 2. – №. 10 Part 3. – С. 36-39 

12. Kudratova Zebo Erkinovna, Tamila Abdufattoevna Umarova, & Sirojeddiova 

Sanobar. (2024). Modern types of immunoenzyme analysis methods old 

problems. Web of Discoveries: Journal of Analysis and Inventions, 2(6), 67–70.  

13. Набиева Ф. С., Мусаева Ф.Р. Лабораторная диагностика острого 

гломерулонефрита //Journal of new century innovations. – 2023. – Т. 30. – №. 3. – 

С. 150-152. 

14. Жаббарова Д.З., Набиева Ф.С., Якубова Д. М. Применение 

иммуноферментного анализа в медицине //TADQIQOTLAR. – 2024. – Т. 46. – №. 

1. – С. 40-42. 

15. Чориева Т.А., Якубова Д.М., Набиева Ф.С. Диагностика и профилактика 

torch инфекции у беременных //TADQIQOTLAR. – 2024. – Т. 46. – №. 1. – С. 26-

30. 

16. Mamatova M. N. Study of the biological properties of rabies by the method 

of diagnosis of the" gold standard" //GOLDEN BRAIN. – 2024. – Т. 2. – №. 4. – С. 

129-144. 

https://scientific-jl.org/index.php/new


JOURNAL OF NEW CENTURY INNOVATIONS 
 

https://scientific-jl.org/index.php/new                                         Volume–63_Issue-2_October-2024 
164 

17.Юлаева И. А., Расулова М. Р., Шодиев Ж. Х. Переломы костей носа в 

практике судебномедицинской экспертизы // Еurasian journal of medical and 

natural sciences.- 2023. - Т. 1. - № 1. -  С. 78-84. 

18.Юлаева И. А., Расулова М. Р., Шодиев Ж. Х. Современная 

классификация переломов костей носа // “Talqin va tadqiqotlar”  ilmiy-uslubiy 

jurnali. – 2023. -  № 17. – С. 120-127. 

19.Юлаева И. А., Расулова М. Р., Шодиев Ж. Х. Современные методы 

диагностики переломов костей носа // “Talqin va tadqiqotlar”  ilmiy-uslubiy jurnali. 

– 2023. - № 17. – С. 225-235. 

20.Yulaeva I. A., Ibragimova N. S. Combination of transitor hyperammoniemia 

with post-hypoxic syndrome in newborn // “World Bulletin of Public Health (WBPH)” 

Scholar Express Journals– 2023.- Т. 21. – С. 12-14. 

21. Юлаева И.А., Ибрагимова Н.С. Патогенетические, клинико-

лабораторные и инструментальные аспекты диагностики синдрома 

поликистозных яичников у женщин репродуктивного возраста // JOURNAL OF 

NEW CENTURY INNOVATIONS – 2023. – Т. 26. - №3. – С. 180-184. 

 

 

 

 

 

https://scientific-jl.org/index.php/new

