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Abstract. Information on the course and pathogenesis of animal tuberculosis — a
dangerous zoonosis - against the background of radiation exposure, which is accompanied by a
decrease in the specific reactivity of the organism and the development of progressive
immunodeficiency, remains limited. At the same time, taking into account the current global and
regional threats of man-made disasters, as well as the risks associated with the military
aggression of the Russian Federation against Ukraine (the capture and damage to the Chernobyl!
NPP, the occupation of the Zaporizhzhia NPP, periodic disruptions to the stability of their
operation and systematic missile attacks on energy infrastructure), the problem becomes
particularly relevant within the framework of the intersectoral concept of «One Health», which
combines animal and human health and the state of the environment.

In our studies, guinea pigs irradiated with different doses of gamma radiation were infected
with tuberculosis mycobacteria of different species (Mycobacterium bovis, M. tuberculosis, M.
avium) and examined for 90 days using clinical, allergic, serological, pathoanatomical and
histological methods to study clinical and pathological manifestations, immunological reactions
and dynamics of animal death.

A dose-dependent acceleration of mortality and generalization of the tuberculous process
in irradiated animals was established, especially under the influence of sublethal and lethal doses
of gamma radiation (150-200 R; 0.0387-0.0516 C/kg), which was accompanied by the
development of acute radiation sickness, pronounced vascular disorders and activation of
exudative-necrotic processes. Pathological changes were in the nature of a confluent caseous-
necrotic lesion of target organs.

The results obtained indicate that radiation damage significantly modifies the course of
tuberculosis, accelerating the development of the infectious process and increasing its severity,
which is of great importance for assessing epizootic and epidemiological risks in areas of potential
or real radiation contamination. The study emphasizes the need for an integrated approach to the
control of zoonotic infections in emergency conditions within the One Health concept, especially
in conditions of military threats to nuclear and radiation safety.
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Information on the course and pathogenesis of animal tuberculosis under radiation
exposure remains limited, despite the growing global and regional risks of technogenic accidents
in nuclear power, the possibility of using nuclear weapons and the associated disruptions of the
ecological balance. In the face of such threats, the intersectoral concept of «One Health»
becomes particularly relevant, which considers human, animal and environmental health as
interconnected components of a single system.

In this context, tuberculosis - a dangerous zoonosis - serves as an illustrative model of an
infectious process sensitive to changes in the immunological reactivity of the organism, in
particular as a result of the action of ionizing radiation. The present study evaluates the impact of
radiation damage on the course of tuberculosis in guinea pigs infected with various types of
pathogenic mycobacteria. The results obtained indicate that against the background of radiation
pathology, the pathogenesis of tuberculosis is significantly modified: the infectious process
develops faster, and pathological reactions are more pronounced and intense.

According to the World Health Organization, the incidence of tuberculosis in the world is
about 133 cases per 100,000 population, and in 2022, 10.6 million new cases and 1.3 million
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deaths were registered (WHO, 2022). The extremely low infectious dose of the pathogen - from
one to five bacilli with an aerosol transmission mechanism - causes a high epidemiological risk
for both humans and animals (Tellier, 2019), which once again emphasizes the importance of the
integrated One Health approach.

The pathogenesis of tuberculosis is determined by the complex interaction between the
virulence of the pathogen and the immune response of the susceptible human or animal
organism. The initial stages of the infectious process depend on the results of the primary
interaction between the micro- and macroorganism (Neill, 2001; de Martino, 2019), and a deep
understanding of the molecular mechanisms of this interaction is key to developing effective
methods of diagnosis, treatment and prevention (Bloom, 2016). Within the One Health concept,
such knowledge has applied value not only for clinical medicine, but also for veterinary practice,
epidemiology and biosecurity.

Tuberculosis occupies a special place among infectious diseases of farm animals, as it
causes significant economic losses and poses a direct threat to public health. The pathogenesis
of bovine tuberculosis involves the recruitment and activation of immune cells under the influence
of mycobacterial antigens, cytokines and chemokines in the affected lungs and regional lymph
nodes with the formation of specific granulomas induced by Mycobacterium bovis (Palmer, 2022).
The morphological and cellular characteristics of granulomas are widely used as markers of the
severity of the disease and the effectiveness of immunoprophylaxis, which necessitates an in-
depth study of the mechanisms of their formation and destruction, especially in conditions of
immunosuppression.

Modern geopolitical conditions have significantly increased the risks of radiation exposure
to biological objects. The military aggression of the Russian Federation against Ukraine was
accompanied by the seizure of the Chernobyl and Zaporizhzhia nuclear power plants; as of
January 2026, the Zaporizhzhia NPP remains under the control of the Russian Federation. This
creates real threats of man-made accidents, as well as the potential use of tactical nuclear
weapons. In such conditions, studying the impact of ionizing radiation on the pathogenesis of
infectious diseases in animals and humans is a priority task in the One Health system (Cvetnic,
2020, 2021; Khan, 2008; Torres, 2019; Belay, 2021; Reil, 2022).

Despite the more than 144-year history of studying tuberculosis - from the discovery of the
pathogen by Robert Koch in 1882 to the introduction of tuberculin into diagnostic practice - clinical-
allergic and serological methods remain the main tools for detecting infection in both humans and
animals. It is important to note that the practical value of tuberculin for allergy diagnostics was
first substantiated by Clemens von Pircke in 1907 (Stevenson, 2024).

However, a number of studies indicate the possibility of false-positive tuberculin reactions
in animals under the influence of adverse environmental factors, in particular ionizing radiation
(Akhtar, 2019; Farhat, 2006; Huang, 2022; Didkowska, 2021; Jenkins, 2018; Conlan, 2015;
Stringer, 2011; Maqgsood, 2024). Responses to radiation exposure are species-specific and
heterogeneous among both microorganisms and animals, which complicates the interpretation of
diagnostic results and requires a comprehensive interdisciplinary analysis (Wang, 2019; Huang,
2019; Zaharie, 2020; Kassich, 2023; Barnacle, 2024).

Thus, research into the impact of radiation exposure on the course of animal tuberculosis
is of great importance not only for veterinary science, but also for the public health system and
environmental safety, fully consistent with the principles of the One Health concept.

Materials and methods. Ethical statement. The experiments with laboratory animals were
performed according to the requirements of current documents on the procedure of animal
experiments and protection of vertebrates, used for experimental and other scientific purposes,
adopted in Ukraine and EU (European convention, 1986; Law of Ukraine, 2012) - protocol of
Commission on bioethical expertise of (07.11.2023).

Laboratory animals. To study the patterns in development of infectious process and
pathogenesis of tuberculosis under the effect of ionizing radiation we used 200 guinea pigs, body
weight 300-350 g, selected by analog principle.

Strains of mycobacteria. Strains M. bovis of strain Bovinus 8, M. tuberculosis of strain M,
M. avium of strain Avium 780 from the collection of the Department of epizootiology and
parasitology Sumy National Agrarian University.
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Irradiation of laboratory animals. For irradiation, a gamma-radiation source of 137 Cz was
used with an irradiation intensity of 2.65 R/second in gamma-radiation doses of 50 R, 100 R, 150
R, and 200 R (0.0129, 0.0258, 0.0387, 0.0516 C/kg).

Experimental design. The animals were divided into 5 groups, with 40 animals in each
group. To exclude natural tuberculosis the guinea pigs were previously tested (30 days before
radiation exposure) with a tuberculin test (tuberculin dose of 25 IU in 0.1 cm3), manufactured by
Sumy Biological Factory. We did not detect reacting animals. Four groups of animals (1, 2, 3, 4)
were separately exposed to gamma-radiation doses 50 R, 100 R, 150 R, and 200 R (0.0129,
0.0258, 0.0387, 0.0516 C/kg, respectively) with radiation intensity 2.65 R/second at gamma-ray
source with radiation source of 137 Cz.

The guinea pigs, irradiated by each dose and intact guinea pigs were divided into subgroups
with 10 animals in each.

One day after irradiation all experimental animals underwent an allergenic test with
mammalian PPD tuberculin (at a dose of 25 IU in 0.1 cm3) with negative results, and 7 days after
irradiation the animals were infected with the following mycobacteria: M. bovis of strain Bovinus
8 (subgroup 1a, 2a, 3a 4a, 5a), M. tuberculosis of strain M (subgroups 1b, 2b, 3b, 4b, 5b), and M.
avium of strain Avium 780 (subgroups 1c, 2c, 3c, 4c, 5¢). The experimental design is described
in Table 1.

The mycobacterial cultures were administered to guinea pigs subcutaneously in groin with
1 mg of raw bacterial mass, suspended in NaCl1 ml.

Non-irradiated animals (subgroups 5a, 5b, 5c, 5d) underwent an allergologic test with
tuberculin (at a dose of 25 IU for 0.1 cm3) 7 days after radiation exposure, and then these animals
were also infected with the same strains of M. bovis, M. tuberculosis and M. avium. Figure 1
presents the electronic phono of production strain M. bovis. For examination with electronic
microscope, the preparations (mycobacterial cultures) were fixed in 1 % buffered osmium
tetroxide solution for 2-3 hours at 4 C. After fixation the bacterial cells were washed in buffer
solution, dehydrated in alcohols of ascending concentration and acetone, and introduced into the
mixture of epoxide resins (Epon-Araldite mixture). The proteins were polymerized in a thermostat
at 60 C for two days. Ultrathin slices were prepared with ultramicrotome UMTP-6 and after
contrasting with lead citrate they were studied under an electronic microscope EMB-100 BR with
an accelerating voltage of 75 kV. The magnifications were selected according to the study's aim.
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Fig. 1. Mycobacte;'ia of productioni
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The experimental animals were studied for 90 days. Deaths of experimental animals were
registered, autopsies were performed, and pathological changes were registered.

The biological material for histological examinations was preserved in 10 % neutral formalin for
10 days, and then processed by the following scheme: -washing of the material under running water for
5 hours; -dehydration in alcohols of ascending concentration (70 -100 ); -deoiling in chlorophorm; -
embedding in chloroform-paraffin; -cutting of the tissue pieces into tissue blocks and their installation
on slides; -preparing of histological slices with microtome, their putting on object-plates and drying; -
preparations staining with hematoxylin-eosin and further embedding into polisterol under microscopic
cover-glasses. The histological slices were examined under an immersion system of light microscope
Jenaval. The preparations were photographed by camera adapter MFN- 10 UCh.2.

The obtained results of the study and the differences between them were subjected to a one-way
analysis of variance (ANOVA), (t-test), according to the Dunnett criterion with an error rate of 0.05
(P<0.033%; 0.002**; 0.001***), using GraphPad Prism 8.3.0 for Windows.

Results. We performed pathoanatomical examination of experimental guinea pigs after their
death during the experiment, and of animals euthanized three months after the infection with
tuberculosis.

In the group exposed to 50 R (0.0129 C/kg) all guinea pigs, infected with M. bovis, died with the
presentation of generalized tuberculosis. At that, the animals died 46-82 days after the infection.

The dissection of the dead animals revealed in the dissected regional groin lymph nodes the foci
of caseous (cheesy) necrosis. The spleen and the liver were significantly enlarged, dense, with greyish
or yellowish nodes, which conjugated and formed a sheer caseous mass. The lungs presented a lot of
greyish foci (affects) in the form of humps, and nodes with caseous content.

Guiney pigs, exposed to the dose of 50 R (0.0129 C/kg), and infected with M. tuberculosis, were
euthanized 3 months after the infection. Pathoanatomical studies established generalized tuberculosis
in all animals.

In animals, exposed to 50 R (0.0129 C/kg) and infected with M. avium, pathoanatomical
examinations did not detect notable pathological changes and lesions, which is logical and confirms the
fact of non-pathogenicity of aviary tuberculosis pathogen in guinea pigs, even on the background of
immunosuppressive gamma-irradiation.

The non-infected guinea pigs, exposed to 50 R (0.0129 C/kg) did not present signs of disease
during the entire period of observations. After the end of the experiment, these animals were
euthanized. The dissection did not detect pathoanatomical changes.

In the group, exposed to 100 R (0.0258 C/kg), 50 % of guiney pigs infected with M. bovis died 28-
60 days after the infection, presenting general disseminated tuberculosis; 10 % of irradiated animals
died 14-21 days after the irradiation with the presentation of hemorrhagic diathesis and pronounced
exudative-hemorrhagic reaction (typical for radiation pathology); 40 % of animals from this group died
within the same period, however, their dissection did not reveal noticeable pathoanatomical changes.

In the group of animals exposed to 100 R (0.0258 C/kg) and infected with M. tuberculosis, 30 %
of guinea pigs died during two weeks after the irradiation with the presentation of hemorrhagic diathesis
with mucous edemas and hemorrhages of skin and subcutaneous tissue. During the further observation
period (90 days), 20 % more animals died. Their dissection demonstrated generalized disseminated
tuberculosis. The animals, alive by the end of experiment (by day 90) were euthanized. Their dissection
showed pathoanatomical changes, characteristic of tuberculosis: focal caseous lesions in the liver,
spleen, lungs, and groin lymph nodes (Figure 2 and 3).
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Fig. 3. Enlargement of spleen and liver, and foci of lung tuberculosis lesions in the guinea pig,
exposed to 200 R (0.0516 C/kg), which died 25 days after infection with M. tuberculosis

In the groups, exposed to the dose of 100 R (0.0258 C/kg) among infected M. avium and non-
infected animals, 10 % died in 18-21 days under the effect of radiation with the pronounced presentation
of hemorrhagic diathesis, massive hemorrhages, haemo-extravasates, and lymphocyte extravasates.
The remaining animals stayed alive and did not present clinical manifestations of disease till the end of
experiment, after which they were euthanized and underwent pathoanatomical examination. We did not
detect pathological changes.

In the group of animals, exposed to 150 R (0.0387 C/kg) and infected with M. bovis, we registered
death of 80 % of animals during 20 days after the irradiation. Their dissection revealed pathoanatomical
changes, characteristic of acute radiation sickness (hemorrhagic syndrome: increased bleeding,
hemorrhagic diathesis, progressing anemia, gastrointestinal syndrome, as a manifestation of post-
radiation gastroenteritis and sensibilization syndrome). Pathomorphological examination of the bone
marrow revealed a decrease in the number of myelocariocytes, and erythroblasts, a decrease in mitotic
index, increased cytolysis, and disappearance of immature cell forms.

The remaining guinea pigs died 28-55 days after the infection with the presentation of
disseminated generalized tuberculosis, which was more pronounced macroscopically in the animals,
irradiated with 50 R (0.0129 C/kg) and 100 R (0,0258 C/kg). In these animals, pathoanatomical
examination stood out strongly pronounced vascular reaction, manifested by significant serous effusion,
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presence of extravasates, and isolated hemorrhages. On the background of pronounced disorders of
vascular wall permeability, the foci of caseous degeneration in the lymph nodes, liver, and spleen had
caseous-necrotic character involving the entire organs.

At that, histological examination detected in the liver fatty infiltration and tissue degeneration,
diffuse and nodular histiolymphocytic infiltrations, and masses of polynuclear cells of epithelial type
(Figure 4). In the lungs the researchers detected primary effects in the form of foci of primary pneumonia
with granuloma necrotic events in the centre, peri-focal inflammation and tuberculous swellings
(nodules). In the liver and spleen, the scientists detected large-centred lesions in the form of miliary
tuberculosis and tuberculous splenomegaly. In the tissue multiple foci of tuberculous inflammation are
notable, forming the zones of caseous (cheesy) necrosis in the form of nodules (humps) with the
periphery of numerous epithelioid cells, large polynuclear macrophages and Pirogov-Lanhgans giant
cells, which are typical for infectious granulomas of tuberculous origin and suggest the specificity of
tuberculosis inflammation. We noted in the lymph nodes inflammatory manifestations with the presence
of epithelioid cells, polynuclear macrophages, and Pirogov-Lanhgans giant cells, typical for tuberculous
granulomas.

Fig. 4. The zone of guinea pig liver, exposed to 150 R. The group of polynuclear cells of epithelial
type. Isolated hepatocytes are noticeable

In the group of animals, exposed to 150 R (0.0387 C/kg) and infected with M. tuberculosis, 60 %
of experimental animals died during 2-3 weeks after radiation exposure. Their dissection revealed large
hemorrhages in the subcutaneous tissue, myocardium, lungs, gastrointestinal walls, peritoneum,
pleura, and other organs. The spleen had decreased volume, the lymph nodes presented serous-
hemorrhagic edema, and the bone marrow was meaty, of bright red colour, and softened in some cases.
The remaining animals from this group were euthanized after the end of experiment (90 days after the
infection). Their dissection demonstrated caseous-necrotic focal lesions in the lungs, spleen, liver, and
regional lymph nodes.

In the group of animals, exposed to 150 R (0.0387 C/kg), and infected with M. avium, 70 % of
experimental animals died 2-3 weeks after irradiation with the presentation of hemorrhagic diathesis,
pronounced disorders of blood and lymph circulation (venous hyperemia, plasmorrhagia, edemas), and
disorders in the lymphoid tissue and the bone marrow. The guinea pigs, which stayed alive by the end
of experiment, were euthanized 90 days after administration of the infectious pathogen. Their dissection
did not demonstrate pronounced pathoanatomical changes.

All non-infected (control) animals, exposed to 150 R (0.0387 C/kg), died during three weeks
period. Their dissection demonstrated pathoanatomical changes, characteristic of acute radiation
sickness with sharply pronounced vascular reaction, vascular permeability disorders, multiple
hemorrhages, lymphatic extravasations, and the presentation of hemorrhagic diathesis.

In the group of animals exposed to 200 R (0.0516 C/kg) and infected with M. bovis, 40 % of guinea
pigs died 10-18 days after irradiation with pathoanatomical changes, characteristic of acute radiation
sickness. The remaining animals died in 18-47 days after infection with the presentation of disseminated
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generalized tuberculosis and sharply pronounced exudative reaction. In their lungs, spleen and liver
caseous degeneration involved the entire organs, with foci of confluent caseous-necrotic character.

Among the animals, exposed to 200 R (0.0516 C/kg) and infected with M. tuberculosis and M.
avium, 80 % of guinea pigs died during three weeks after radiation exposure with pronounced signs of
radiation sickness. The remaining animals were euthanized and underwent a pathoanatomical study.
In the animals, infected with M. tuberculosis we noted focal caseous lesions in the lymph nodes and
internal organs, characteristic of tuberculosis. In the animals, infected with M. avium, we did not detect
pathoanatomical changes, characteristic of tuberculosis, which supported the well-known fact of non-
pathogenicity of avian tuberculosis pathogen in guinea pigs.

In the control (non-infected) group all animals, exposed to 200 R (0.0516 C/kg) died during three
weeks with pathoanatomical changes in their organs and tissues, characteristic of radiation sickness.

In the group of non-irradiated animals, infected with M. bovis, the guinea pigs died 22-56 days
after the infection with the presentation of generalized tuberculosis.

In the group infected with M. tuberculosis, 40 % of experimental animals died in 71-85 days, and
the remaining animals were euthanized. All the studied guinea pigs demonstrated different degrees of
typical lesions in the lymph nodes and internal organs, characteristic of tuberculosis.

We did not detect internal organs lesions in euthanized animals, infected with M. avium.

Comes under notice the dynamics of death of animals, infected with M. bovis and irradiated by
various doses of gamma-radiation. Thus, in the groups exposed to 150 R (0.0387 C/kg) and 200 R
(0.0516 C/kg), 33-78 % of guinea pigs died with the presentation of acute radiation sickness. The
remaining animals, the animals exposed to 50 R (0.0129 C/kg) and 100 R (0.0258 C/kg,) and the intact
animals infected with M. bovis, died later with the presentation of disseminated tuberculosis. At that,
the researchers noted that the infected animals died of tuberculosis in the following terms: during 47
days the guinea pigs died, exposed to 200 R (0,0516 C/kg); up to 55 days — exposed to 150 R (0.0387
C/kg); up to 56 days — non-irradiated animals, infected with M. bovis; up to 60 days — exposed to 100
R (0,0258 C/kg); and up to 80 days — exposed to 50 R (0.0129 C/kg).

Figure 5 demonstrates graphic representation of guinea pigs death dynamics.
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Fig. 5. Dynamics of death of guinea pigs exposed to radiation and infected with mycobacteria

Therefore, the guinea pigs, infected with M. bovis and exposed to radiation doses of 150 R
(0.0387 C/kg) and 200 R (0.0516 C/kg) died much earlier than control (non-irradiated) animals, and the
animals, exposed to 50 R (0.0129 C/kg) and 100 R (0.0258 C/kg) with the presentation of disseminated
generalized tuberculosis. At that, on the background of significant disorders in vascular permeability,
the tuberculous inflammation went with a very pronounced exudative reaction, which was not observed
in control animals. In the lymph nodes, lungs, spleen, and liver the caseous degeneration involved the
entire organs, and foci of caseous necrosis conjugated, forming sheer cheese-like mass; in other words,
they had confluent caseous-necrotic character.

Therefore, on the background of developed radiation sickness the pathogenesis of tuberculosis
accelerated, the infectious process developed more rapidly, and the pathological changes had a more
pronounced and intense character.

Discussion. The results of our clinical and pathomorphological studies demonstrated that
mortality in guinea pigs infected with tuberculosis and exposed to a radiation dose of 50 R (0.0129
C/kg) was delayed, whereas exposure to higher doses of 150 R and 200 R (0.0387 and 0.0516 C/kg,
respectively) led to a significant acceleration of animal death compared with non-irradiated controls.
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These findings indicate a dose-dependent interaction between radiation injury and infectious pathology,
in which each factor aggravates the course of the other.

Exposure to sublethal and lethal doses of ionizing radiation markedly worsened the course of
tuberculosis, while the infectious process itself intensified the manifestations of radiation sickness. The
course of tuberculosis in irradiated animals depended on the combination of radiation dose, pathogen
virulence, and timing of exposure and infection. Infection with pathogenic mycobacteria against the
background of radiation-induced immunosuppression resulted in a predominance of alternative-
destructive inflammatory reactions, with pronounced vascular permeability disorders and extensive
exudative-necrotic lesions. These observations are consistent with data reported by other authors
(Saeed, 2016).

Gamma irradiation of guinea pigs infected with mycobacteria promoted exacerbation of infection
with activation of exudative-necrotic processes, which has also been described in classical
experimental studies (Solovyova, 1959; Kirshina, 1986; Vulchanova, 1967, Klemparska, 1982).
Although the pathoanatomical changes remained typical for tuberculosis, irradiation caused their earlier
development and greater intensity, resulting in accelerated mortality.

From the perspective of the One Health concept, the obtained data have broader implications
beyond experimental pathology. Radiation-induced modulation of tuberculosis pathogenesis in animals
reflects potential risks in real-world scenarios where environmental radiation exposure may coincide
with endemic zoonotic infections. Such conditions may arise following nuclear accidents, military
actions involving nuclear facilities, or contamination of ecosystems, affecting livestock, wildlife, and
human populations simultaneously.

Our findings generally agree with those of Solovyova, who reported that pathoanatomical
changes in irradiated and non-irradiated animals infected with M. bovis at a dose of 200 R were largely
similar. However, we additionally demonstrated a more intense tuberculin hypersensitivity response
during the first 2—-2.5 months after irradiation, followed by its decline. This observation is particularly
relevant for veterinary and public health surveillance, as radiation exposure may alter the reliability of
allergic diagnostic tests used in tuberculosis control programs.

Previous studies on the immunological reactivity of guinea pigs (Kassich, 2023) showed that
irradiated and infected animals developed complement-fixing antituberculous antibodies within
diagnostic titers. The detection of high titers of tissue autoantibodies in animals exposed to 200 R did
not interfere with serological tuberculosis diagnostics, indicating preserved specificity of antituberculous
immune responses. However, the occurrence of isolated nonspecific allergic reactions (e.g., to brucellin
and mallein) highlights the complexity of immune dysregulation under radiation exposure and
underscores the need for integrated interpretation of diagnostic results.

Within the One Health framework, these findings emphasize that radiation-induced immune
alterations in animals may influence epizootic monitoring, zoonotic transmission risks, and the safety of
animal-derived food products. Accelerated progression of tuberculosis and atypical inflammatory
responses in livestock could compromise disease detection, increase pathogen shedding, and pose
additional risks to human health through occupational exposure or food chains.

Conclusions.The results of the conducted experimental study demonstrated that exposure of
guinea pigs infected with tuberculosis to ionizing radiation significantly modified the course of the
infectious process in a dose-dependent manner. A radiation dose of 50 R (0.0129 C/kg) caused a delay
in mortality by 10-12 days compared with non-irradiated infected animals, whereas higher doses of
150-200 R (0.0387-0.0516 C/kg) led to a pronounced acceleration of death. lonizing radiation at
sublethal and lethal doses aggravated the course of tuberculosis, while the infectious process itself
intensified the manifestations of radiation sickness, indicating a mutual potentiation of pathological
effects.

Tuberculosis developing under conditions of radiation-induced immunosuppression was
characterized by predominance of alternative-destructive inflammatory reactions with marked
exudative-necrotic changes and generalized organ involvement. Gamma irradiation of animals infected
with M. bovis and M. tuberculosis resulted in earlier onset and greater severity of typical tuberculous
lesions, while preserving their morphological specificity. The severity and dynamics of pathological
changes depended on the radiation dose, virulence of the pathogen, and the temporal relationship
between irradiation and infection.

From the perspective of the One Health concept, the obtained data indicate that combined
exposure to environmental radiation and zoonotic pathogens may significantly increase epizootic and
epidemiological risks. Radiation-induced modulation of tuberculosis pathogenesis in animals can
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complicate the interpretation of diagnostic tests, influence disease surveillance efficiency, and
potentially affect the safety of livestock products. The proposed experimental model may therefore be
used to assess complex interactions between environmental factors, animal health, and public health,
emphasizing the necessity of integrated interdisciplinary approaches to biological risk assessment in
radiation-contaminated environments.
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Pe3rome. IHgpopmauis npo nepebic ma namozeHe3 mybepKynbo3y meapuH - Hebe3neyHoz2o
300HO3y - Ha mui padiauiliHo2o OrMPOMIHEHHSI, WO Cyrpo8OdXXYEMbCS 3HUXEHHSM MUmomor
peakmugHocmi op2aHisMy ma pPO38UMKOM [po2pecytodo2o iMyHodeghiyumy, 3anuwaemascs
obmexeHor. BodHouac, 3 ypaxyeaHHSAM cydacHUX arnobarnbHUX i pe2ioHanbHUX 3a2p03 mexHO2eHHUX
Kamacmpogh, a makox pu3uKig, noe’s3aHux i3 80EHHOK azpeciero pocilicbkkoi ¢ghedepauii npomu
YkpaiHu (3axonneHHs ma nowkodxeHHs HopHoburnbcbkoi AEC, okynauis 3anopisskoi AEC, nepioOuyHi
rnopyweHHss cmabinbHocmi ix pobomu ma cucmeMamuyHi pakemHdi obcmpinu eHepaemu4yHor
iHgbpacmpykmypu), npobrnema Habyesae o0cobnueoi akmyanbHOCMIi 8 Mexax MiKCeKmoparbHOl
KoHuenuii «€duHe 30opoe’ss» (One Health), ska 06°¢dHye 38opoe’ss meapuH, ModuHU ma cmaH
Qo8Kirnsis.

Y Hawux Oo0cCridXeHHSIX MOPCbKUX CBUHOK, OrMPOMIHEHUX pi3HUMU do3aMu 2aMma-
BUINPOMIHIO8AHHS, iIHQIKysanu mikobakmepisamu mybepKynbo3y pidHux sudis (Mycobacterium bovis, M.
tuberculosis, M. avium) ma npomsaom 90 OHie obcmexysanu i3 3acmocy8aHHAM KIliHIYHUX,
anepaiyHux, ceposioeivyHuUX, rnamosioeoaHamoMidyHUX i 2icmoroaidHuUx memodie 3 Memor 8UBYEHHS
KIMIHIYHUX | Mamorio2iqyHUX rposigie, iMyHOI02iYHUX peakuili ma QuHaMiku 3a2uberii meapuH.

BcmaHoerneHo 0o303arnexHe rnpucKopeHHs iemarnbHOCMi ma 2eHepanisauii mybepKyib03H020
rnpouecy 8 OfnpoMiHeHUx meapuH, ocobnueo 3a Oii cybnemarnbHUx i femasnbHUx 003 2amMma-
suripomirtogaHHs1 (1560—200 P; 0,0387-0,0516 Kr/ke), wo cyrnpo8o0xysarnocsi po3eUmKoM 20cmpor
rnpomeHegoi xg80pobu, eupakeHUMU CyOUHHUMU [IOPYWEHHSMU ma akmueauieto ekcyOamueHo-
HekpomuyHux npouecig. [lamosioezoaHamoMiyHi 3MIHU Masnu Xxapakmep 3/1U8HO20 Ka3e03HO-
HEeKpOMUYHO20 ypaxKeHHsI op2aHie-milieHel.

OmpumaHi pesynbmamu cgid4amp, wo padiauiliHe ypaxeHHsi cymmeso MoOugikye nepebia
my6epKynb0o3y, MPUCKOPIOHYU PO3BUMOK iIHQYEKUIUHO20 Npoyecy ma MoCusiYu U020 MXKiCmb, W0
mae gaxruee 3HavyeHHs1 0518 OUiHKU erni300muYHUX i enidemionoaidHUX pu3uKie y 30Hax MomeHuitiHo20

I One Health Journal. 2026. Vol. 4. N. 2 I
33



Section 1

abo pearnbHo20 padiayiliHo2o 3abpyOHeHHs. [ocnidxeHHs nidkpecritoe HeobxidOHicmb iHMeaposaHO20
nidxody G0 KOHMPOIIH0 300HO3HUX iHGeKUil y Had3su4yaliHux ymosax y Mmexax KoHuenuii «One Health»,
0cobs1U80 8 yMOBax 80EHHUX 3a2p0o3 0epHili ma padiayitiHit 6e3neuyi.
KnrouoBi cnoBa: mikobakTepii, naToreHes, ramMma-ornpoMiHEHHS!, aneprisi
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