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Feline Infectious Peritonitis (FIP) is a severe and specific coronavirus infection caused by a mutated feline coronavirus (Feline
Infectious Peritonitis Virus (FIPV)). FIP is frequently associated with high mortality rates and a complex multisystem immunopa-
thogenesis. This article provides a comprehensive review of contemporary theoretical knowledge on the pathogenesis of FIP, in-
cluding the molecular and cellular mechanisms of the immune response underlying disease development. Special attention is given
to the analysis of factors determining the virulence of FCoV, mechanisms of viral (FIPV) interaction with macrophages, the role of
pro-inflammatory cytokines (TNF-a, IL-1p, and IL-6) in the progression of the infectious process, and the potential connection of
the Arthus reaction to the intricate immunopathological mechanisms involved in FIP. The article discusses the significance of anti-
body-dependent enhancement (ADE) in stimulating viral replication in target cells and the role of class G immunoglobulins in
disease pathogenesis. The article summarises key aspects of FIP pathogenesis, including the immunological mechanisms responsi-
ble for the clinical manifestations of the disease. It details the pathogenesis of primary clinical forms of FIP, with an analysis of
specific changes occurring in various systems of the body (digestive, respiratory, renal, nervous, and cardiovascular). Additionally,
it addresses microcirculatory disturbances and increased vascular wall permeability contributing to systemic inflammation. The text
also delves into the cytokine storm induced by hyperactivity of virus-infected immune-competent cells, primarily macrophages.
The interplay between pathogen virulence and its ability to modulate the host's immune response by suppressing adaptive immunity
is explored. This review synthesises current research, focusing on theoretical insights into the immunopathogenesis of FIP and

emphasising the significance of a pathogenetic approach to its diagnosis and prevention.
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Introduction

Feline Infectious Peritonitis (FIP) is a highly contagious disease
caused by a virus belonging to the Coronaviridae family, often resul-
ting in fatal outcomes. The virus spreads easily among cats, especially
in settings with high-density populations, such as breeding facilities or
multi-cat households with frequent interaction (Drechsler et al., 2011;
Felten et al., 2023). The scientific community, led by Dr Jean Holz-
worth, first identified FIP as a distinct disease in 1963 at the Angell
Memorial Animal Hospital in Boston, USA (Holzworth, 1963).
While most infected cats are asymptomatic carriers, some develop a
fatal form of the disease (Jahne et al., 2022).

FIP is most prevalent in Europe and North America, followed by
Asia, where cat cafes are popular (Barker et al., 2013; Cerna et al.,
2022). Cats worldwide, including those in the United States, Europe,
and China, are susceptible to the coronavirus. Prevalence rates range
from 80% to 100% in cats from compromised breeding catteries and
shelters, compared to 15% to 40% in domestic settings (Ouyang et al.,
2022; Chen et al., 2023; Hu et al., 2024). Studies by Kennedy et al.
(2024) suggest that at least half of cats in the United States have anti-
bodies against the coronavirus. Research by Thayer et al. (2022) indi-
cates that 0.3% to 1.4% of cats in veterinary clinics die from FIP. The
disease primarily affects young cats under two years of age (Riemer
et al., 2016) and those recently subjected to stress (Klein-Richers
etal., 2020). While FIP predominantly affects domestic cats, it has
also been observed in wild feline species (Pedersen, 2012).

Diagnosing FIP is challenging, and treatment is often ineffective
(Delaplace et al., 2021). The disease exhibits nonspecific symptoms at
its early stages, complicating its detection. The Coronaviridae family
is associated with numerous diseases in animals, including infectious
bronchitis in chickens, bovine coronavirus enteritis, transmissible gas-
troenteritis in pigs, and canine coronavirus infections (Vlasova &
Saif, 2021; Xing et al., 2022; Zhao et al., 2022; Chen et al., 2023; Fal-
chieri et al., 2024).

Coronaviruses are a diverse group of viruses causing diseases in
humans, ranging from mild respiratory infections to severe multisys-

temic conditions (Sweet et al., 2022). In human medicine, the most
notorious coronavirus-related disease, with a high mortality rate and
global spread, was COVID-19 (SARS-CoV-2), first identified in Chi-
na in late 2019 (Paltrinieri et al., 2021; Sweet et al., 2022). Other sig-
nificant diseases caused by this virus family include Severe Acute
Respiratory Syndrome (SARS), Middle East Respiratory Syndrome
(MERS-CoV), and seasonal respiratory infections (Lombardi et al.,
2021; Chen et al., 2023).

Several theories regarding the origin of FIP exist, including the
“mutation theory”, viral variant theory, immune hyperactivity theory,
environmental factors, and genetic predisposition in certain feline
breeds. The “mutation theory” is the most widely accepted. Accor-
ding to this theory, Feline Infectious Peritonitis Virus (FIPV), an
RNA virus, arises from mutations in Feline Coronavirus (FCoV),
which is typically benign and non-threatening (Bas et al., 2020; Lin
etal.,, 2022; Cao et al.,, 2023). The mutated FCoV (FIPV) infects
macrophages and causes damage to various organs (Gu et al., 2024).
The lack of robust experimental evidence supporting existing hypo-
theses on FIPV pathogenicity acquisition complicates the study of the
disease's pathogenesis. Comprehensive studies on the virus's genetic
features, host cell interactions, and immune status across different di-
sease stages would be informative. Investigating the aetiological fac-
tors influencing the transformation of FCoV into the virulent FIPV
remains a priority.

The fundamental mechanisms underlying FIP development re-
main poorly understood, limiting the development of effective diag-
nostic and therapeutic approaches. Studying the immunopathogenesis
of this viral infection is a critical focus for modern veterinary medi-
cine, as the virus suppresses immune cell function, leading to irrevers-
ible damage across multiple organ systems.

Molecular structure and genetic features of Feline
Coronavirus (FCoV): Mutations and tropism adaptation

Feline infectious peritonitis is caused by a mutated enteric virus
from the Coronaviridae family, genus Coronavirus. Coronaviruses
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belong to the subfamily Coronavirinae, which is divided into four ge-
nera: alpha-, beta-, gamma-, and delta-coronavirus (Kipar & Meli,
2014). Morphologically, virions are polymorphic and spherical, with
club-shaped spikes (spike proteins) resembling a solar corona on their
surface (Kipar & Meli, 2014). These are enveloped RNA viruses
measuring 60—120 nm (Kipar & Meli, 2014). The genome of corona-
viruses is represented by positive single-stranded RNA (+ssRNA),
which can directly serve as a template for protein synthesis in the cell
(Haas, 2022). Two-thirds of the positive single-stranded RNA com-
prises two open reading frames (ORFs) that encode non-structural po-
lyproteins (Haas, 2022). Coronaviruses also encode accessory prote-
ins involved in viral replication. These proteins enhance viral viru-
lence, trigger inflammatory responses, and interact with the host's
immune regulatory mechanisms (Jiao et al., 2024).

Coronaviruses contain two primary ORFs, designated ORFla
and ORF1b, occupying the majority of the genome. Proteins encoded
by these ORFs (non-structural proteins, NSPs) do not form the physi-
cal virus shell but perform crucial functions for its replication. They
facilitate genome copying, regulate viral protein translation, and sup-
press the host's immune response. Consequently, after NSP synthesis
in the host cell, a replicase-transcription complex (RTC) is formed,
enabling efficient viral replication (Gu et al., 2024). FCoV has five
additional genes: 3a, 3b, 3c, 7a, and 7b (Dong et al., 2022). The 3a,
3b, and 3c genes play key roles in virus-host cell interactions and
replication processes, while the 7a and 7b genes are crucial for mod-
ulating immune responses (Gu et al., 2024). These genes help the vi-
rus evade the immune system's effects. In other alpha-coronaviruses,
these genes are also located in two distinct genome regions. Compre-
hensive molecular analyses have shown that mutations in the ORF3c
accessory protein genes, S protein, and ORF7b accessory protein
result in a shift in the virus's tropism from intestinal epithelial cells to
macrophages and peripheral blood monocytes, playing a key role in
the systemic infection pathogenesis (Rottier et al., 2005; Ouyang
etal., 2022).

Mutations in the FCoV S protein genes enhance its ability to in-
fect and adapt to monocytes and macrophages (Jaimes et al., 2020,
Decaro et al., 2021; Gu et al., 2024). Additionally, some researchers
note that one of the FIPV genes (ORF7a) plays a significant role in
disease development (Jiao et al., 2024). Recombinant strains with de-
leted ORF7a demonstrated low replication rates in target cells and did
not induce systemic inflammatory processes (Jiao et al., 2024). Stu-
dies by Balint et al. (2012) focused on examining non-synonymous
mutations, frame shifts, and deletions in the ORF3c protein in FIPV
virion genomes. Such genetic changes likely increase the replication
rate of feline coronavirus in the macrophages of infected animals (Ba-
lint et al., 2012). These types of genetic changes in ORF3c do not
always affect the development of FIP and its pathogenicity but im-
prove the virus's adaptation to target cells (Chang et al., 2010; Chang
etal., 2011; Pedersen et al., 2012). According to Myrrha et al. (2019),
the ORF3b gene was once considered a marker of FIPV but is now
recognised as inert during the biotransformation between FCoV and
FIPV (Myrrha et al., 2019). The detailed mechanism of biotype swit-
ching remains poorly understood. Laboratory studies (in vitro) often
do not correspond to real-life conditions (in vivo), complicating hypo-
thesis confirmation. Most contemporary theories suggest that FCoV
transformation into the pathogenic FIPV variant results from mutations
in specific genes, leading to the acquisition of multi-vector tropism,
marking the initial stage of the infectious process (Gu et al., 2024).

Mechanisms of infection by Feline Coronavirus
and factors initiating point mutations in the virus genome

The immunopathogenesis of coronavirus infection in cats is com-
plex due to the tropism of Feline Coronavirus (FCoV). Research by
Balint et al. (2012) and Chang et al. (2012) explores the role of genet-
ic changes in the virus and their impact on disease pathogenesis, par-
ticularly the replication ability of virions in macrophages. This repli-
cation is key to the virus's adaptation in the host organism, facilitating
the transition of FCoV to Feline Infectious Peritonitis Virus (FIPV)
(Takano et al., 2019). The biotransformation from Feline Enteric Co-
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ronavirus FCoV to FIPV arises not only from genetic mutations but
also through interactions between the coronavirus and the cat's immu-
ne system (Gu et al., 2024). Some researchers hypothesise that ma-
crophages serve as reservoirs for FCoV evolution. During the forma-
tion of the “virus—cell” complex, the virus actively multiplies, trans-
forming into FIPV (Gu et al., 2024). The synthesis of new genetic
material copies in macrophages triggers systemic infection in the host
organism. Virus-laden macrophages produce cytokines (TNF-a, IL-
1B, and IL-6), exacerbating inflammatory processes (Balint et al.,
2012; Chang et al., 2012).

To interpret the pathogenesis of feline coronavirus infection, at-
tention should be given to virus transmission and infection. The virus
is transmitted via the faecal-oral route, underscoring its widespread
prevalence (Barker & Tasker, 2020). FIP susceptibility is high among
young cats (Moyadee et al., 2024), particularly those with rapid meta-
bolic rates, immunodeficiencies, or living in shelters and catteries
with overcrowded conditions (Kennedy, 2020). Unscrupulous bree-
ders often neglect essential hygiene, vaccination protocols, and segre-
gation of sick or weak animals, thereby exacerbating viral spread
(Tekes & Thiel, 2016; Felten et al., 2023).

Once the virus enters a susceptible cat, it migrates from the tonsils
to the intestines. The mechanism by which FIPV Type II attaches to
host cells is not fully understood. However, some studies indicate the
utilisation of aminopeptidase N as the primary receptor (Tekes &
Thiel, 2016). In contrast, FIPV Type I likely employs lectin as a co-
receptor, interacting with molecules such as DC-SIGN and CD209
(Regan et al., 2010; Tekes & Thiel, 2016; Takano et al., 2019; Terada
et al., 2019). These receptors play a significant role in FIPV binding
to enterocytes, where primary replication of FCoV occurs. Normally,
the host's immune system responds to this antigen through innate and
adaptive immunity, localising the virus. FCoV's ability to undergo
point mutations in favourable conditions is a key feature (Gu et al.,
2024). Mutations in structural protein-encoding genes shift the virus's
tropism from enterocytes to macrophages (FIPV) (Rottier et al., 2005).

Factors contributing to mutations include hypo- or hyper-reacti-
ons of the immune system chronic stress and comorbiditieswhich
can lead to viral persistence and mutatio(Cerna et al, 2022; Chen
et al., 2024). Genetic predisposition to this pathology is noted in spe-
cific cat breeds, such as Maine Coon, Abyssinian, Persian, Birman,
Bengal cats, and Devon Rexes, due to hereditary immune system ab-
normalities facilitating “easy” macrophage or monocyte infection
(Tekes & Thiel, 2016; Melnyk et al., 2022). Male cats are reportedly
more susceptible to infectious peritonitis (Moyadee et al., 2024). FIP
pathogenesis involves the interplay of viral properties, immune sys-
tem status, stress, and genetic predisposition. Upon infection and
FCoV mutation to FIPV, a complex viraemia develops.

Pathogenetic mechanisms of FCoV entry into target cells:
Role of immunoglobulins in antibody-dependent enhancement
of infection and participation of pro-inflammatory mediators
TNF-a, IL-1pB, and IL-6 in the infectious process

The entry process of mutated feline coronavirus into target cells is
complex and not fully elucidated. It likely involves cellular endocyto-
sis (Takano et al., 2019). The virus evades immune detection by sup-
pressing macrophage activity and interferon activation processes
(Takano et al., 2019). Within two weeks, the virus spreads to the co-
lon, lymph nodes, and liver, eventually affecting other organs, leading
to multisystemic disease.

Coronavirus replication in monocytes and macrophages results in
immune system dysfunction. Infected macrophages act as “transport
vehicles”, disseminating infection while evading immunological res-
ponses since macrophages are crucial for cellular immunity (Drech-
sler et al., 2020; Mangiaterra et al., 2024). Cellular and humoral im-
mune functions are interconnected. Plasma cell activation triggers an-
tibody synthesis, forming antigen-antibody complexes that deposit on
blood vessel walls, causing vasculitis. Immunoglobulins (IgA, 1gG,
IgM) interact with FCoV, with IgG playing a pivotal role in antibody-
dependent enhancement (ADE) of infection (Hohdatsu et al., 1998).
This interaction promotes viral replication in macrophages (Dewer-
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chin et al., 2005; Jaimes et al., 2018). High antibody titres against
FCoV often correlate with increased susceptibility to FIP (Ehmann
etal.,, 2018). The interaction between the virus and the immune sys-
tem activates inflammatory responses, impairing microcirculation and
increasing vascular permeability due to cytokines and mediators such
as TNF-a, IL-1P, and IL-6. These pro-inflammatory mediators, re-
leased by infected macrophages, accumulate in various organs, inclu-
ding the liver, spleen, intestines, lungs, kidneys, heart, and central
nervous system (Malbon et al., 2019), exacerbating inflammation,
exudate accumulation, and granuloma formation.

Immunological mechanisms in the development
of key clinical forms of FIP. Pathogenetic role of immune
response in clinical symptom formation

Feline infectious peritonitis (FIP) manifests in several clinical
forms: wet (effusive), dry (non-effusive), and occasionally, a distinct
neurological form. Abdominal manifestations of the disease are gen-
erally more common than thoracic ones (Slaviero et al., 2024). The
clinical manifestations of feline coronavirus infection vary and are
closely tied to the immune system of the affected animal. The dry
form is associated with cell-mediated immunity (dominated by cellu-
lar immunity, particularly CD4+ T-lymphocytes), leading to granu-
loma formation (nodules) in organs such as the liver, brain, kidneys,
spleen, and brain. This occurs due to granulomatous inflammation.
Gene expression analysis in the lymph nodes of infected cats indicates
increased activity of pro-inflammatory pathways and reduced T-cell
activity compared to clinically healthy cats (Pedersen, 2014). Clinical-
ly, affected animals present with vomiting, depression, anorexia,
diarrhoea, and fever (Thayer et al., 2022).

The wet form is hypothesised to be associated with Type III im-
mune response (Arthus reaction) (Hartmann, 2005). The Arthus reac-
tion is characterised by local inflammation and necrosis due to the de-
position of immune complexes on blood vessel walls. This accumula-
tion of antigen-antibody complexes activates the complement system,
promoting macrophage recruitment and subsequent viral replication.
Animals with the wet (effusive) form often exhibit weight loss, rapid
abdominal distension, poor appetite, and lethargy (Giilersoy et al.,
2023).

Occasionally, a neurological form is recognised, where the mu-
tated feline coronavirus infects the central nervous system. Some re-
searchers categorise the neurological form as part of the dry (non-
effusive) form (Tekes & Thiel, 2016). The virus crosses the blood-
brain barrier, potentially due to microcirculation damage, increased
vascular permeability, or through infected inflammatory cells, leading
to vasculitis in the brain’s blood vessels. Granulomas form in brain
tissue, and perivascular infiltration by immune cells is observed in the
brain’s vasculature and meninges, resulting in encephalitis, meningi-
tis, and behavioural changes (Ramezanpour Eshkevari et al., 2024).

FIP involves multi-system organ damage that is pathogenetically
dependent on the disease form. For example, kidney damage in cats is
characterised by renal failure (effusive form). Renal dysfunction aris-
es due to oedema caused by disrupted microcirculation and increased
vascular permeability mediated by inflammatory mediators (Giilersoy
et al., 2023). In the dry form, granulomatous inflammation consisting
of lymphocytes, plasma cells, and macrophages is observed in kidney
tissue (Giilersoy et al., 2023). The kidneys are among the most af-
fected organs in FIP, especially in the non-effusive form. Ultrasono-
graphic examination of the kidneys in cats with non-effusive FIP
reveals morphological and parenchymal changes, including cortical
echogenicity, renomegaly, pyelonephritis, distortion of internal struc-
tures, loss of corticomedullary differentiation, and cortical nodules
(Giilersoy et al., 2023; Miiller et al., 2023).

Feline infectious peritonitis induces pathophysiological changes
in the gastrointestinal system, including epithelial barrier dysfunction,
Peyer’s patch damage, and impaired erythrocyte transport. Feline
coronavirus replicates in macrophages within the large intestine and
directly affects mucosal cells. Inflammatory exudate leads to mucosal
oedema and ulcer formation. Absorption dysfunction in the large
intestine results in gastrointestinal symptoms such as diarrhoea, ab-

dominal pain, bloating, and anorexia. In some cases, abscess forma-
tion in the intestines complicates the disease, leading to lymph node
enlargement, infection progression, and sepsis. Ultrasonographic exa-
mination of the abdominal cavity in cats with FIP reveals asymmetri-
cal intestinal wall thickening and loss of stratification, with the most
significant lesions occurring in the large intestine (Miiller et al., 2023).
Borisevich et al. (2023) identified small, protruding white spots in the
mesentery of the small intestine in FIP-affected cats, consistent across
dry and mixed forms. Mesothelial and submesothelial collagen fibre
layers on the mesentery surface are necrotic or absent, with fragmen-
ted collagen fibres in some areas. Lymphocyte, monocyte, and mac-
rophage infiltrates present in loose connective tissue and mesenteric
adipose tissue, along with necrosis and vascular wall destruction (Bo-
risevich et al., 2023).

The liver, heart, and spleen play critical roles in systemic inflam-
mation due to pro-inflammatory cytokine activation and immune
system stimulation (Felten & Hartmann, 2019). Researchers have
investigated the potential role of hepatocytes in cytokine production.
Cats with FIP exhibit elevated acute-phase proteins (CRP, AGP)
produced by hepatocytes (Malbon et al., 2019; Rossi, 2023). Histo-
logical liver lesions in FIP-affected cats include multifocal or coales-
cent caseous necrosis, with viral antigens detected in macrophages
surrounding necrotic areas (Cony et al., 2024). Ultrasonographic fin-
dings include hepatomegaly and hypoechogenicity (Miiller et al.,
2023). Coronavirus-induced cardiac vasculopathy in cats leads to
myocarditis and endocarditis, mediated by IL-1, IL-6, and TNF-a
activation (Guarnieri et al., 2024). The inflammatory mediators of the
cardiovascular system activate the coagulation cascade, resulting in
thrombosis (Guarnieri et al., 2024).

Histological changes in the spleen in cats that succumbed to dry
and mixed forms of FIP show no differentiation by disease form, age,
or sex, but they correlate with disease duration (Lisova & Kotliarov,
2022). At three weeks of illness, the red pulp of the spleen appears
unevenly oedematous and infiltrated by lymphocytes and monocytes,
while the white pulp exhibits hyperplasia of lymphoid nodules of
varying sizes (Lisova & Kotliarov, 2022). Fibrinous necrotic layers
are noted on the organ’s capsule, infiltrated by lymphocytes and mo-
nocytes (Lisova & Kotliarov, 2022). Beyond three weeks of illness,
researchers observe red pulp oedema with sparse nodules (Lisova &
Kotliarov, 2022). Ultrasonographic evaluation of the spleen in cats
with FIP reveals splenomegaly, hypoechoic nodules, and a mottled
parenchyma (Miiller et al., 2023).

The liver, heart, and spleen are pivotal in systemic inflammation
during FIP, as elevated pro-inflammatory cytokine levels disrupt
vascular microcirculation and organ function.

Systemic manifestations of feline infectious peritonitis:
Immune-mediated inflammation with the release
of pro-inflammatory mediators

The non-specificity of symptoms associated with feline infectious
peritonitis complicates its diagnosis. According to research by Solik-
hah et al. (2024), FIP is a viral infectious disease characterised by
non-specific laboratory changes and clinical symptoms (Solikhah
etal., 2024). The virulence of the causative agent is difficult to deter-
mine solely through clinical signs and a limited number of laboratory
tests. Felten & Hartmann (2019) have described the clinical features
of FIP in detail. Key symptoms include fever, anorexia, weight loss,
yellowish fluid excretions instead of formed faeces, and neurological
signs (Felten & Hartmann, 2019). Other researchers note that non-
effusive forms exhibit fever, weight loss, and neurological symptoms,
whereas effusive forms of FIP commonly involve abdominal disten-
sion due to fluid accumulation (Moyadee et al., 2024). Cytological
analysis of effusions reveals high protein content and the presence of
cells indicative of inflammatory processes (Moyadee et al., 2024).

Biochemical analysis in cats with FIP confirms disruptions in al-
bumin-to-globulin ratios, characterised by hyperglobulinaemia (60%)
and hypoalbuminaemia (91%) (Melnyk et al., 2022; Moyadee et al.,
2024). In addition to hallmark clinical signs, respiratory symptoms are
also observed (Slaviero et al., 2024). The pathogenicity of the virus is
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influenced by molecular mechanisms of viral mutation. Mutated FIP
virus (FIPV) infects macrophages and infiltrates the interstitial lung
tissue, triggering inflammation (Murphy et al., 2024). This leads to
interstitial pneumonia, presenting as fluid accumulation in alveoli and
interstitial spaces. Respiratory tract involvement manifests with sym-
ptoms such as tachypnoea, hypoxia, and dyspnoea (Murphy et al.,
2024). Slaviero et al. (2024) highlight that although FIP is a systemic
disease, some cats exhibit significant thoracic cavity involvement
(Slaviero et al., 2024). Histologically, cats with FIP show lesions in
the visceral pleura and pulmonary parenchyma, with diffuse and mul-
tifocal patterns. Viral antigen is detected in perivascular and peribron-
chial macrophages, as well as in macrophages of bronchus-associated
lymphoid tissue (Slaviero et al., 2024). In cases of systemic FIPV,
pronounced ophthalmic issues may develop. For instance, a case re-
port titled “Feline Infectious Peritonitis with Distinct Ocular Involve-
ment in a Cat in Turkey” describes a fatal case involving severe ocu-
lar lesions (Baydar et al., 2014). Clinical signs included absence of
pupillary reflex, coordination disturbances, opisthotonus, circling, ani-
socoria, and the accumulation of dense proteinaceous exudate in the
vitreous body of both eyes (Baydar et al., 2014). Pedersen et al.
(2019) emphasise that vasculitis and uveitis, including iridocyclitis
and chorioretinitis, are key pathological features in the ophthalmic
system during FIP (Pedersen et al., 2019; Ergin et al., 2024; Pineda
etal,, 2024). The pathogenesis of ocular lesions, involving all ocular
structures, is mediated by immune-driven inflammation linked to
cytokine release: IL-1, IL-6, and TNF-a (Wronski et al., 2023). The
hyper-reactive immune response includes the synthesis of immunog-
lobulins, which subsequently form immune complexes that intensify
inflammation by depositing in ocular tissues (Pedersen et al., 2019).

STUDY OF THE
MOLECULAR
MECHANISMS OF POINT
MUTATIONS IN THE
FCOV GENOME

ANALYSIS OF THE ROLE
OF HOST IMMUNE
SYSTEM DYSFUNCTION
AND GENETIC-BREED
PREDISPOSITION TO FIP

PROSPECTS FOR FIP
RESEARCH BASED
ON PATHOGENETIC
DATA

Key immunopathogenetic factors in the development of FIP

Understanding the immunopathogenesis of FIP, including its cli-
nical manifestations, is crucial for developing diagnostic, therapeutic,
and preventative approaches to this disease. The immunopathogenesis
of FIP is a complex interaction between the mutated feline coronavi-
rus and immune cells, including components of the mononuclear
phagocyte system, gut-associated tymphoid tissue (GALT), and other
organs such as the liver, intestines, kidneys, spleen, lungs, heart, and
central nervous system (ocular system). This interaction leads to sys-
temic inflammatory responses.

Key immunopathogenetic factors include:

Cytokine storm: Activation of FIPV-infected macrophages re-
leasing inflammatory mediators.

Inflammatory vasculitis: Disruption of microcirculation and in-
creased vascular permeability.

Immune complex-mediated damage: Injury to organs caused by
antigen-antibody complexes deposited in tissues.

Cellular immune dysfunction: Depressive effects of the virus on
T-lymphocytes, leading to persistent infection.

Research prospects for feline infectious peritonitis (FIP)
based on pathogenesis data

A comprehensive understanding of the pathogenesis of feline in-
fectious peritonitis (FIP) unveils new opportunities for scientific re-
search aimed at improving existing approaches and developing novel
strategies for the prevention, diagnosis, and treatment of FIP (Fig. 1).

INVESTIGATION OF
IMMUNE-EPITHELIAL
MECHANISMS OF VIRAL
INTERACTION IN THE
EARLY STAGES OF
INFECTION

IN-DEPTH STUDY OF
THE ROLE OF
IMMUNOGLOBULINS IN
THE DEVELOPMENT
OF THE INFECTIOUS
PROCESS

Fig. 1. Prospects for FIP research based on pathogenetic data

The research prospects can be oriented in several directions: Stu-
dy of the molecular mechanisms of point mutations in the FCoV ge-
nome. Such studies will enhance understanding of the reasons behind
changes in FCoV virulence, facilitating the development of new diag-
nostic tools and markers.

Investigation of immune-epithelial mechanisms of viral investiga-
tion in the early stages of infection. In-depth analysis of FCoV inter-
actions with epithelial cells will expand knowledge and aid in identi-
fying new therapeutic targets for the pathology.

In-depth study of the role of immunoglobulins in the development
of the infection process. Detailed research into antibody-dependent
enhancement (ADE) in the pathogenesis of FIP may form the basis
for creating immunobiological preparations that prevent or do not
provoke ADE.

Investigation of the role of cytokine storms in the pathogenesis of
FIP. Investigating the contribution of pro-inflammatory mediators
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(TNF-a, IL-1pB, and IL-6) to systemic inflammation will enhance the
understanding of microcirculation disturbances and vascular permea-
bility.

Study of the role of target cells in disease progression. Macro-
phages play a central role in viral replication, secretion of inflammato-
ry mediators, and the virus's systemic dissemination. Further research
into the signalling mechanisms regulating macrophage activation
could provide promising therapeutic approaches for FIP.

Evaluationof the immunological mechanisms in clinical forms of
FIP. Detailed analysis of immunological heterogeneity in the context
of cellular and molecular mechanisms of exudative and non-
exudative clinical forms of FIP will enable the identification of specif-
ic markers and improvements in early disease diagnosis.

Analysis of the role of host immune system dysfunction and ge-
netic-breed predisposition to FIP. Identifying the mechanisms by
which FIPV suppresses adaptive immune responses will allow identi-
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fication of risk factors for disease development, potentially linked to
the genetic predisposition of certain cat breeds and immune dysfunc-
tions. These approaches will aid in identifying genetic markers that
can be used for early disease diagnosis or the selective breeding of
animals resistant to this pathology.

Conclusions

Feline infectious peritonitis is a complex infectious disease cau-
sed by a mutated feline coronavirus from the Coronaviridae family.
The immunopathogenesis of this disease involves a unique interaction
between the virus and macrophages, which play a central role in the
infection process. FIPV utilises specific receptors to infiltrate macro-
phages, enabling it to evade immune defences at various levels. Viral
persistence and the development of systemic inflammatory processes
are facilitated by the inhibition of interferon-mediated immune res-
ponses and antibody-dependent enhancement of infection.

The clinical manifestations of FIP result from immune-mediated
reactions in various organ systems. Symptom expression depends on
the disease form and stage of pathogenesis. Immunopathogenesis de-
monstrates a complex interplay between viral properties and immune
system functionality. Target cells not only facilitate virion replication
but also activate systemic inflammatory processes by releasing me-
diators such as cytokines. The pathogenic potential of FCoV is de-
termined by mutations in its genome for FIPV, while disease progres-
sion is exacerbated by impaired adaptive immune responses. Further
research into the immunopathogenesis of FIP will be critical in devel-
oping and implementing new strategies to combat the disease effec-
tively.
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