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MOBILIZATION OF PRO-INFLAMMATORY
PROCESSES IN STUDENTS UNDER THE CONDITIONS
OF STRESS FACTORS IN UKRAINE

Student youth in Ukraine are currently experiencing chronic stress. The
emotional tension caused by the COVID-19 pandemic has been replaced by factors
of increased anxiety caused by martial law. Scientific publications indicate that
stress of various natures can affect the cellular link of immunity [1-5]. It is advisable
to pay special attention to the mobilization of pro-inflammatory phenomena under
stress [6; 7]. Recognized producers of inflammatory mediators are all leukocytes
responsible for the innate immune response: monocytes and their successors
macrophages, neutrophils, eosinophils and basophils [8-12]. Moreover, under the
conditions of SARS-CoV-2 infection, a stable pro-inflammatory microenvironment
is already formed, which can persist for a long time after the acute phase of the
infectious process [13; 14]. We analyzed leukocyte indices, which are considered
cellular pro-inflammatory factors, in students aged 18-21 in 2021, in the second year
of the COVID-19 pandemic, and then again during the martial law period, in 2023.
Some of the students had contracted COVID-19 6-9 months before the first
examination. We found that all the examined students, regardless of whether they
had COVID-19 or not, showed signs of moderate mobilization of pro-inflammatory
processes. In students who had previously been infected with SARS-CoV-2, pro-
inflammatory signs were more pronounced. In particular, the relative and total
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number of basophils exceeded the upper limit of normal, the total number of
eosinophils, the relative and total number of basophils were significantly higher than
in those examined who had not previously been ill. The relative and total number of
monocytes in individuals who had previously been ill with COVID-19 in 2021
exceeded the upper limit of the norm on average, significantly decreased by 2023,
however, remained close to the upper limit of the norm. The relative and absolute
number of band neutrophils in individuals who had previously been ill with COVID-
19 in 2021 were higher than in individuals who had not been ill, significantly
increased by 2023 and significantly exceeded the upper limit of the norm. In
individuals who had not been ill, the indicators of band neutrophils also significantly
increased by 2023 and exceeded the upper limit of the norm. This indicates a state
of chronic stress in students, regardless of previous SARS-CoV-2 infection. Young
students, despite their age, are currently a risk group for stress-induced mobilization
of inflammatory processes.

References:

1. Babenko, A. C., & Cokonenko, 10. B. (2019) B3aem03B'130Kk (hyHKI[IOHaJIbHOTO CTaHy HEPBOBOi CUCTEMH Ta
MOKa3HUKIB JelikounTapuoi popmynu. Morooui guenuii, 11, 702-705. https://doi.org/10.32839/2304-5809/2019-
11-75-149

2. Coxkonenko, B., Cokonenko, C., Kyuep, B., 'onuapenko, B., & Coxonenko, F0. (2021). IToka3Huku iMmyHHOT
CHCTEMH Ta MIKpoOioMy SK MapKepH CTaHy 3I0pOB’s HaceleHHS YKpaiHu. Mamepianu kougepenyii MIIH]].
https://doi.org/10.36074/mcnd-11.06.2021.medicine.01

3. Sokolenko, V. L., & Sokolenko, S. V. (2010). Leukogram indicators in people who lived a long time in
contaminated areas. Herald of Cherkassy University, 180, 112-116.

4. Sokolenko V. L., Sokolenko S. V. (2019). Manifestations of allostatic load in residents of radiation contaminated
areas aged 18-24 years. Regulatory Mechanisms in Biosystems, 10(4), 422-431. https://doi.org/10.15421/021963

5. Sokolenko, V.L., Sokolenko, S.V., & Shved, N.V. (2009) Analiz pokaznykiv klitynnoi lanky imunitetu, yak
kryterii otsinky adekvatnosti otrymanykh navantazhen na zaniattiakh fizychnym vykhovanniam u VNZ [ Analysis
of indexes of cellular immunity, as criterion of estimation of adequacy of the got loadings on employments by
physical education in Institute of higher]. Pedahohika, psykholohiia ta medyko-biolohichni problemy fizychnoho
vykhovannia i sportu [Pedagogics, Psychology, Medical-Biological Problems of Physical Training and Sports],
(7), 172-175. https://www.sportpedagogy.org.ua/html/journal/2009-07/09svleih.pdf

6. Jia, H., Guo, X., Wei, Y., Can, C., He, N., Zhang, H., ... & Ma, D. (2025). Chronic stress, gut microbiota, and
immunity: interconnections and implications for health. Molecular and Cellular Biochemistry, 480(12), 5995-
6014. https://doi.org/10.1007/s11010-025-05376-y

7. O'Connor, D. B., Thayer, J. F., & Vedhara, K. (2021). Stress and health: A review of psychobiological processes.
Annual review of psychology, 72(1), 663-688. https://doi.org/10.1146/annurev-psych-062520- 122331

8. Akuthota, P., Wang, H. B., Spencer, L. A., & Weller, P. F. (2008). Immunoregulatory roles of eosinophils: a new
look at a familiar cell. Clinical & Experimental Allergy, 38(8), 1254-1263. https://doi.org/10.1111/j.1365-
2222.2008.03037.x

9. Austermann, J., Roth, J., & Barczyk-Kahlert, K. (2022). The good and the bad: monocytes’ and macrophages’
diverse functions in inflammation. Cells, 11(12), 1979. https://doi.org/10.3390/cells11121979

10. Hellebrekers, P., Hesselink, L., Huisman, A., Ten Berg, M., Koenderman, L., Leenen, L. P., & Hietbrink, F.
(2020). Recognizing the mobilization of neutrophils with banded nuclei early after trauma. International Journal
of Laboratory Hematology, 42(5), €224. https://doi.org/10.1111/ijlh.13272

11. Markov, N. S., Esposito, A. J., Senkow, K. J., Schleck, M., Cusick, L., Yu, Z., ... & Hinchcliff, M. E. (2025).
Profibrotic monocyte-derived alveolar macrophages as a biomarker and therapeutic target in systemic sclerosis-
associated interstitial lung disease. BioRxiv. https://doi.org/10.1101/2025.08.07.669006

12. Zhang, N., Zhang, Z. M., & Wang, X. F. (2021). The roles of basophils in mediating the immune responses.
European Journal of Inflammation, 19, 20587392211047644. https://doi.org/10.1177/20587392211047644

89 |


https://doi.org/10.1146/annurev-psych-062520-122331

I SCIENTIA e The Process and Dynamics of the Scientific Path

13. Arbov, E., Tayara, A., Wu, S., Rich, T. C., & Wagener, B. M. (2022). COVID-19 and long-term outcomes: lessons
from other critical care illnesses and potential mechanisms. American Journal of Respiratory Cell and Molecular
Biology, 67(3), 275-283. https://doi.org/10.1165/rcmb.2021-0374PS

14. Wang, D., Hu, B., Hu, C., Zhu, F., Liu, X., Zhang, J., ... & Peng, Z. (2020). Clinical characteristics of 138
hospitalized patients with 2019 novel coronavirus—infected pneumonia in Wuhan, China. JAMA, 323(11), 1061-
1069. https://doi.org/10.1001/jama.2020.1585

| 90



