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THE ROLE OF IMMUNE MECHANISMS IN MAMMARY GLAND TUMORS OF
DOGS AND CATS

Relevance. The tumor-promoting inflammatory environment is one of the major hallmarks of
cancer, and its influence on tumor progression, metastasis (Soremno et al., 2020). Immune cells, such
as macrophages and mast cells, release soluble factors like cytokines and chemokines that impact the
fate of the tumor.

Tumor-associated macrophages are present at all stages of tumor progression and possess
remarkable plasticity. They can either promote inflammation or exert anti-inflammatory and
immunosuppressive effects depending on environmental cues (Zappulli et al., 2019).

Problem statement. Tumor-associated mast cells have been identified at the invasive edges
of malignant tumors. They release molecules that can either promote tumor growth, including
preformed mediators stored in granules, or have anti-cancer effects. For example, TNF has a cytotoxic
effect on cancer cells, while heparin and histamine protect against tumorigenesis. Thus, mast cells
can either act as promoters or bystanders, depending on the tumor microenvironment and their
localization within the tumor.

The role of tumor-infiltrating B cells is still under debate and less explored. Some studies
suggest that these B cells may have a protective role against disease progression by modulating innate
and/or adaptive immune responses, leading to increased tumor cell death. However, other research
indicates that B cells can promote carcinogenesis and associate their presence with increased tumor
aggressiveness and poor prognosis in solid tumor patients (Tramm et al., 2018; Soremno et al.,
2020).

Analysis of literary sources. Immunoglobulins (Ig) have traditionally been considered
exclusive products of B cells, recognizing and neutralizing pathogens or "non-self" cells while
regulating immune system mechanisms. Notably, recent research has shown that various "non-B" cell
types, including podocytes, gametes, neurons, and endothelial cells, can also express
immunoglobulins. Several pieces of evidence highlight the correlation between the expression of IgA,
1gG, and IgM and tumor progression.

The purpose of our research was to study modern classification criteria and determine the
involvement of immune factors in the development of mammary gland pathology in cats and dogs.

Material and methods. The research was aimed at collecting databases on the spread of
mammary gland pathologies in cats and dogs. At the same time, the data of clinical, cytological and
patho-histological studies were used.

Results. Tumors of the mammary gland are common in cats and are a common oncological
pathology. According to researchers, more than 85% of registered cases of neoplastic mammary
changes are malignant. Breast tumors are often represented by carcinomas consisting of one type of
neoplastic epithelial cells. There are also reports of cases of benign lesions of the mammary gland,
which are described as hyperplastic (or dysplastic) lesions (Soremno et al., 2020).

There are numerous of data on the classification of neoplastic changes in the mammary gland
of cats. Despite this, the international classification of the David Thompson Foundation (DTF, 2019)
deserves attention. According to the morphological principles of the tumor of the mammary gland of
cats, itincludes simple, ductal, and intraductal papillary adenomas, which in turn is divided into ductal
ectasia, lobular hyperplasia, epitheliosis, papillomatosis and fibroadenomatous changes (Zappulli et
al., 2019).

According to statistics, feline fibroadenomatosis (FAD) is one of the most common non-
malignant diseases of the mammary gland. Morphologically, this neoplasia consists of both stromal
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("fibro™) and epithelial glandular ("adeno™) proliferation. There are also other names in the literature:
fibroepithelial  hypertrophy, fibroadenomatous hyperplasia of the mammary gland,
hypertrophy/hyperplasia/fibroadenomatous complex of the mammary gland. 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 (Zhelavskyi, 2017).

Inflammatory cells play a significant role in tumor progression and have both prognostic and
therapeutic implications. In cases of hyperplasia, observed a few B cells and Tumor-Associated
Macrophages, while the number of Tumor-Associated Mast Cells was the highest. In peritumoral
stroma of malignant lesions, there was a low number of TAMCs and a high number of TAMAS and
BCs. The number of immune cells of each type was consistently lower in the intratumoral stroma
compared to the peritumoral stroma. Additionally, we detected CD79a positivity in the epithelial cells
of simple and micropapillary carcinomas. Immunoglobulin reactivity was primarily located in the
epithelial cells, with intense positivity for IgA and IgG and weaker positivity for IgM (Tramm et al.,
2018).

Based on our preliminary findings and existing literature, we suggest that these cells and
molecules could directly influence the biology of canine mammary gland tumors. Similar to breast
cancer, stromal inflammatory cells and cancer-derived immunoglobulins may be associated with
tumor progression, malignancy, and poor prognosis.

The mammary gland epithelium in dogs also expresses immunoglobulins, with a direct
relationship noted with macrophage infiltration. Furthermore, the study reveals variations in the
infiltration of mast cells, B cells, and macrophages depending on the degree of malignancy of the
neoplasia.

In our research, the importance of phagocytosis factors in the development of mammary gland
pathology is studied. The object of our research is the study of oxygen-dependent and oxygen-
independent mechanisms of the antimicrobial potential of phagocytes. Currently, a cytological
technique for determining extracellular neutrophil traps (NETs) will be developed (Zhelavskyi et al.,
2023).

The essence of the latest biotechnological techniques in cancer immunotherapy is that the
doctor "adjusts™ the body's immune system to identify and destroy cancer cells. Numerous studies
confirm that inhibitors of immune checkpoints are the optimal approach to immunotherapy, as the
immune system itself "prepares” for effective cancer control.

The latest methods of treatment of patients with oncogenic pathology, which are based on the
management of cytotoxic activity of T cells, are becoming increasingly important in medical practice
(Nascimento et al., 2022).

This cell technology is carried out as a method of modifying the receptors of immunocompetent
cells, and using the receptor structures of chimeric antigens. It is well known that lymphocytes are
able to migrate throughout the body, using specific receptors to recognize foreign, mutated and
oncogenic cells, as well as trigger a cascade of immune responses aimed at destroying the pathogen.
Such censorship functions are possessed by a subpopulation of cytotoxic T cells (Zhelavskyi et al.,
2017; Soremno et al., 2020).

FICC used in the present study demonstrated that this method could non-invasively evaluate
EMT in epithelial tumor cells in dogs and cats. However, in dogs, FICC could not detect the EMT
phenomenon in three cases (tubulopapillary carcinoma of the mammary gland, follicular adenoma of
the thyroid gland, and adenosquamous carcinoma of the lung). In these cases, FICC could not detect
the immunosignals of vimentin, although its expression was demonstrated by standard IHC. Since
the degree of malignancy and metastasis did not seem to affect the difference between the findings
of FICC and IHC, the amount of the cells that can be assessed might affect the detection of vimentin.
The number of cells observed in cytology smears is usually quite small compared with that in the
histopathological sections, and not all changes in the tumor tissues might be reflected in the cytology



smears. Indeed, the three cases showed scattered vimentin-expression in the tumor cells. Two benign
dogs showed EMT expression. Although EMT has also been demonstrated in non-malignant tissue
lesions such as inflammation, fibrosis, and wound healing, samples with these lesions were excluded
from the present analysis. No systemic inflammation was suspected in these two cases because the
complete blood count and plasma concentration of C-reactive protein were normal. In addition,
statistical analysis did not demonstrate a close relationship between EMT and metastasis in both dogs
and cats. In the present study, although EMT was considered as a pathomolecular event in the
neoplastic tissues, it was also suspected that EMT might be a molecular pathological event not only
in invasion and metastasis but also other events such as the transition from benign tumors to malignant
tumors. In cats, the EMT-phenomenon in all cases was successfully evaluated using FICC. Although
EMT was frequently found in cats, this finding may be due to the small size of the samples and bias
according to the type of tumors.

Conclusions. Regarding the role of immune mechanisms in mammary tumors of dogs and cats,
this area of study explores how the immune system interacts with and responds to these tumors.
Immune mechanisms may play a role in detecting and eliminating tumor cells or in influencing the
tumor's growth and progression. Understanding the immune response to mammary tumors is
important for potential therapeutic interventions and prognosis assessment.
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