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DOGS
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Vinnytsia National Agrarian University,
Department of Veterinary Hygiene, Sanitation, and Expertise, Vinnytsia, Ukraine

Introduction. Immune defense mechanisms play a crucial role in the
development of reproductive pathology [1, 2]. Studies have demonstrated the migration
of immune cells to the site of neoplasia initiation. Previous research has highlighted
the prognostic value of tumor-infiltrating lymphocytes in breast cancer patients
particularly in triple-negative breast cancer.

Expression of various markers (CD3, CD4, CD8, CD20, CD56, FoxP3, CD68,
and CD163) in tumor-infiltrating lymphocytes and associated macrophages can now
be determined. The adaptive immune response, including B-lymphocytes (CD20+) and
T-cells (CD3+), is crucial in opposing tumor development. CD8+ lymphocytes
infiltrating the tumor are associated with better survival, while CD4+ T-helper 2 and
FoxP3+ regulatory T-cells can promote immune escape. NK cells (CD56+) in the
innate immune system can kill cancer cells.

The aim of the was to carry out a scientific review of modern information
resources, information from international symposia and conferences on the
nomenclature and classification of breast tumors, as well as strategies for the treatment
of oncopathology in cats and dogs.

Main part. Mammary gland tumors are common in cats, primarily malignant.
The David Thompson Foundation (DTF, 2019) classification is noteworthy for
categorizing mammary gland tumors, including fibroadenomatosis [1, 3].

Feline fibroadenomatosis (FAD) is a prevalent non-malignant mammary gland
disease, with hormonal influence, primarily during estrus, pregnancy, hormone
therapy, or neuro-endocrine changes [4]. The clinical frequency of the lesion in the cat
population can range from 13 to 20%. It has been proven that hyperplastic changes in
the mammary gland are hormone-dependent. Risk groups are cats in the period of
estrus, pregnant, but also females, and cats that received sex hormone therapy (for
example, megestrol acetate and medroxyprogesterone acetate) or with a history of
neuro-endocrine changes.

Canine mammary gland tumors have also undergone changes in nomenclature
and classification. Histologically, fibroadenomatosis is common in cats, while its
existence in dogs remains inconclusive. Fibroadenomatosis is common among cats,
although there is no conclusive evidence of its existence in dogs. Histologically, there
are similar changes, but the tumors are a nodular formation with well-defined
boundaries or a single or multinodular tumor that affects one or rarely more mammary
glands.



Methods of diagnosis and classification. Histopathological diagnosis remains
the gold standard for breast tumors. Physical examination, X-ray, and sonographic
examinations are essential. Fine Needle Aspiration (FNA) biopsy, often guided by
ultrasound, is a minimally invasive and reliable method, with results showing 66.7% -
100% reliability. Ultrasound, particularly acoustic radiation-force pulse elastography,
provides valuable data.

Emerging cell therapy prospects. Recent biotechnological techniques in cancer
immunotherapy involve modifying the body's immune system to target cancer cells.
Immune checkpoint inhibitors are key to this approach. Chimeric antigen receptor
(CAR) T-cell therapy genetically reprograms patients' immune cells to target
oncogenic changes effectively. TCR Engineered T Cells use specific T-lymphocytes
with surface receptors to target oncogenic cells [5].

Dendritic cells play a critical role in recognizing oncogenic cells and initiating
Immune responses. They are used in cancer immunotherapy, particularly for antigen
presentation (The Nobel Prize in Physiology or Medicine 2011 Ralph M. Steinman).
Also noteworthy are the studies of James P. Allison and Tasuku Honjo (The Nobel
Prize in Physiology or Medicine 2018 was awarded jointly to James P. Allison and
Tasuku Honjo "for their discovery of cancer therapy by inhibition of negative immune
regulation). proteins that block the immune system in oncogenic diseases. Their
research is based on fundamentally new approaches to managing the inhibitory
potential of the immune system to attack the tumor.

These bacteria can cause opportunistic infection, such as skin wounds and, rarely,
induce mastitis and toxemia in sows in a manner similar to that in infected cows.
Although inflammatory responses were limited to the adjacent dermis and were
not around the mammary glands in most cases, our results suggest that infection
with Pseudomonas spp. could spread to the mammary gland, indicating it may be
a more prevalent agent causing mastitis than previously estimated. The second
most commonly isolated bacteria were Escherichia spp.
and Psychrobacter spp.. Escherichia spp. are the most common cause of mastitis
in pigs and lead to a condition known as coliform mastitis. In
addition, Escherichia spp., Aeromonas spp., Proteus spp., Staphylococcus spp.,

and Yersinia spp. have been associated with potential food poisoning in humans;
therefore, breeding management should also consider food safety. The expression
profiles of the cytokines evaluated in this study highlight the basic properties of
the inflammatory response to bacterial infection in the skin or mammary gland
of pigs. Immunolabeling of CD3, CD79a, and the cytokines investigated in this
study helped us examine the relationships between immune cells, such as B and
T cells, and pro-inflammatory cytokines (i.e., IL-1a, IL-1p, IL-6, and IL-8), and
provided insights into the propagation of inflammation. IL-1p, which belongs to
the IL-1 family, is produced by activated macrophages. This cytokine participates
in pain regulation via upregulation of pro-nociceptive mediators, is involved in
inflammation, regulates the autoimmune status, such as in delayed-type
hypersensitivity, and can activate T-cell responses. The results of the present



study are similar; the number of T cells at the site of the bacterial infection was
increased and the expression of IL-1p was significantly elevated. Whether
cytoplasmic IL-1P expression was localized solely in T cells or also included B
cells was not analyzed; however, trends indicated that higher levels of IL-1p may
upregulate T-cell infiltration. For example, IL-10, another member of the IL-1
family, demonstrated a tendency—albeit insignificant—to be associated with
fewer T cells (in contrast to B cells), which may imply that the same IL-1 family
members have different roles in attracting specific types of lymphocytes in the
immunological pathways of pigs. Among the cytokines, IL-1p exhibits a
significant association with IL-6, which is increased and has a predictive
potential as a biomarker in bacterial infection. IL-6 also has a role in triggering
differentiation into a major pro-inflammatory T-cell population, the CDA4-
positive Th17 cells, and in inducing acute-phase proteins such as C-reactive
protein (CRP). These actions correspond with known pathways mediated by IL-
6 as a downstream target of IL-1, thereby increasing plasma levels of CRP under
inflammatory conditions. Therefore, our results suggest that the basic response
to integumentary bacterial infection could involve a T-cell-mediated immune
response, primarily affected by IL-1B, which would be an appropriate response
to a bacterial disease of an internal organ, such as swine dysentery caused
by Brachyspira hyodysenteriae. In the present study, we investigated the
characteristics of mammary areas exhibiting swollen or gross mass-like lesions
using histological, immunohistochemical, and bacteriological methods.
However, there were some limitations to our investigation: 1) The cause of
mammary hyperplastic lesions was not determined, although increased PR
expression was observed; 2) Inflammation did not appear to involve the
mammary glands; 3) Although twenty swab samples were obtained from lesions
with suppurative exudates after incision, they were not microscopically
determined as mastitis; and 4) Cytokine expression was not correlated with
species of isolated bacteria. Therefore, further research is needed.

Conclusion. Advances in immune response understanding and tumor
classification in mammary gland pathology in cats and dogs have improved diagnosis
and treatment strategies. A unified classification benefits researchers and clinicians,
enhancing knowledge of tumor growth mechanisms and enabling accurate diagnoses
and tailored treatment strategies.
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