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ARTICLE INFO ABSTRACT

] A 4-year-old castrated male Persian cat with three years history of
Received: 26 September 2022 inflammatory and ulcerative lesions in the gingiva and periodontal areas
Accepted: 07 December 2022 of the right up jaw was referred to a veterinary clinic in Isfahan city of

. Iran. The clinical signs included gingival ulceration, oral pain,
DOI:10.30495/jbcvm.2022.1968382.1028 inappetence, ptyalism, halitosis, and chronic loss of weight. The

condition was diagnosed clinically as Feline Chronic Gingivostomatitis.
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o N condition and a painful, debilitating disease of cats. For confirmation of
Gingivostomatitis diagnosis, the lesions were sampled for histopathologic examination.
Histopathology Histopathologic examination revealed a chronic inflammatory reaction
Immunohistochemistry with infiltration of plasma cells and Lymphocytes predominantly and
Cat variable numbers of neutrophils and macrophages. The presence of

immune cells in the lesions was followed up by immunohistochemistry
for CD3, CD79a, and 1gG. The most dominant cells in the lesions were
CD79a* and IgG* plasma cells. The CD3* cells incidence concerning the
severity of the lesion was high as well.
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INTRODUCTION

Feline Chronic Gingivostomatitis (FCGS) is
an immune-mediated inflammatory condition
and a painful, debilitating disease of cats,
which  is  characterized by  severe
inflammatory, ulcerative and proliferative
lesions typically affecting gingival and non-
gingival mucosa such as buccal and
glossoplatine mucosa lasting for months and
years [1, 2, 3]. The etiopathogenesis of disease
is not well understood but it has been proposed
that viral and bacterial antigens and
modifications in the innate immune response
may play important role in the pathogenesis of
the disease [3]. The prevalence rate of the
condition is estimated 0.7% to 12.0% among
cats [4]. Thirty percent of affected cats are
refractory to the current treatment procedures
[1]. FCGS is considered an animal model for
researching the immune-based oral mucosal
inflammatory diseases of human beings [5].
Therapeutic methods for FCGS condition
generally categorized as medical treatment
(including traditional immunosuppression by
corticosteroids or cyclosporine) and surgical
treatment involves the extraction of premolar
and molar teeth or full dentition [4, 5].
Approximately 70% of cats with FCGS
responded to the present standard treatment
which is full or near-full tooth extraction and
about 30% of affected cats did not respond to
the tooth extraction which is called refractory
FCGS [5].

CASE PRESENTATION

A 4-year-old castrated male Persian cat
weighing 2.5 kg and a 3-year history of oral
pain, inflammatory and ulcerative lesions in
the large part of the gingiva and periodontal
areas of right up jaw (Figure 1) was referred to
a veterinary clinic in Isfahan city, Iran. The

client reported inappetence, anorexia,
ptyalism, halitosis, and chronic loss of weight
on referral. Based on the clinical signs, a
working  diagnosis of feline  chronic
gingivostomatitis (FCGS) but for confirmation
of diagnosis was made. To confirm the
diagnosis, the samples were taken from the
affected area under general anesthesia for
histopathologic examination. Unfortunately,
failure to respond to standard and supportive
treatment including extraction of teeth in the
affected area in this case eventually led to
euthanasia of the animal.

Histopathology and
evaluation

Immunohistochemistry

Tissue samples of the oral lesions were fixed
in 10% buffered formalin and embedded in
paraffin. Tissue sections were cut at 5 um and
stained with H&E (Harris hematoxylin and
Eosin Y; Fisher Scientific, Pittsburg, PA) to
characterize  the inflammatory  cells.
Immunohistochemistry (IHC) was performed
on formalin-fixed sections of the affected
tissues using a panel of antibodies to CD3
(Mouse  anti-human CD3  monoclonal
antibody, Biocare Medical, Pacheco, CA,
USA) and, CD79a (Mouse anti-human CD79a
monoclonal antibody, Abcore, Ramona, CA,
USA) [3]. For immunohistochemical
examination, unstained sections were stained
with immunohistochemical markers for CD3
and CD79a. All samples were sectioned at
4um and processed for IHC labeling. In brief,
for CD3 and Cd79a, the slides were
deparaffinized and underwent antigen
retrieval, endogenous peroxidase blocking, and
power block. Next, they were incubated with
the primary anti- CD3 and anti-CD79a
antibodies. This incubation was followed by
an incubation with the respective secondary
antibodies: biotinylated anti- mouse & rabbit
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for CD3 and CD79a (PolyVue plus Enhance
(DBS), Ca, USA). Then they were incubated
with streptavidin and horseradish peroxidase,
followed by chromogen development using 3,
30-diaminobenzidine (DAB) and hematoxylin

counterstaining. The IHC slides were
evaluated by using light microscopy for the
determination of immunophenotyping and the
distribution of cells positive for CD3, and
CD79a. Histologic examination of the oral

- ) |

Figure 2. In the histopathologic examination, a mixed population of inflammatory cells were observed but plasma cells and
lymphocytes were the dominant cells. Also, numerous Mott cells were observed containing immunoglobulin aggregates called

Russell Bodies (arrows) (H&E, 400x).

Figure 3. CD3. Some of the cells in the lesions were CD3* T-lymphocytes, which were scattered in the different parts of the lesion.

IHC. Bar= 50 pm.

Figure 4. CD79a. A large number of the cells in the lesion were plasma cells containing intracytoplasmic CD79a protein. IHC. Bar=

50 pm.
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tissues revealed a chronic inflammatory
reaction with dominated infiltration of plasma
cells and lymphocytes in the lamina propria
and submucosa. Plasma cells occasionally
contained Russell bodies (Mott cells). There
were also a few neutrophils and macrophages
scattered among plasma cells (Fig 2). On IHC,
the inflammatory cells were positive for CD3
and CD79a (Figures 3 and 4). Based on the
histopathological and [IHC findings, the
diagnosis of FCGS was made.

DISCUSSION

Feline chronic gingivostomatitis (FCGS) or
feline chronic lymphocytic  plasmacytic
stomatitis/ gingivitis is a debilitating disease in
cats. This condition is characterized by severe
painful ulcerative and proliferative lesions in
oral mucosal including gingival and non-
gingival tissues, and palatoglossal arch which
lasts months to years and is sometimes
refractory to treatment [2]. It is estimated that
FCGS affects 0.7% - 12% of the cat
population [4]. Clinical signs include oral pain,
inappetence, anorexia, weight loss, ptyalism,
halitosis, and reduced grooming [6]. Several
studies have revealed multifactorial etiology of
FCGS, such as infection with feline
immunodeficiency virus (FIV), feline leukemia
virus (FeLV), feline calicivirus (FCV), feline

herpesvirus 1 (FHV-1),  coronavirus,
Haemobartonella henselae, Bergeyella
zoohelcum, dental diseases, breed
predisposition, environmental stress,

hypersensitivity to plaque bacteria and food
allergies [7,8]. However, the role importance
of these factors in the etiopathogenesis of
FCGS is obscure [3]. The pathogenesis of
FCGS is poorly understood but it is accepted
that the disease results from an inappropriate
response of the immune system to chronic oral
antigenic stimulation [9]. There is a weak

relationship between some of the infectious
agents such as FCV, FHV-1, FeLV, FIV,
Bartonella species, and FCGS, because these
agents not only have been isolated from
FCGS-affected cats but also healthy animals
[10]. However, an immunologic basis for
FCGS was suggested by altered cytokine
profiles in the mucosal lesions [11]. As an
immune-mediated inflammatory condition, it
has been shown that oral mucosal tissues from
cats with FCGS have high tissue infiltration of
B cells and that T cells include both CD4+ and
CD8+ lymphocytes [12]. The diagnosis of
FCGS is typically based on clinical signs and
histopathological examination of oral lesions,
which represents an infiltration of plasma cells
and lymphocytes in the mucosa and
submucosa [10]. In the histopathologic
examination of the lesions in our case, many
Mott cells were observed. Mott cells are
abnormal plasma cells containing
immunoglobulin aggregates termed Russell
bodies, which are found in some forms of
myeloma, inflammatory  diseases, and
autoimmune disorders [13]. The
histopathologic changes in the lesions of
FCGS-affected cats show a chronic
inflammatory response that is demonstrated by
infiltration of plasma cells, lymphocytes, mast
cells, and variable numbers of macrophages
and granulocytes [14, 15]. Investigations to
characterize the phenotype of immune cells in
the lesions of FCGS-affected cats have been
rarely performed [16]. In our case, we
employed three major markers including CD3,
CD79, and I1gG. In our case, the most
population of cells in the lesions were CD79a*
plasma cells. It has been shown that IgG* or
CD79a" plasma cells are prominent in severe
lesions of FCGS-affected cats [3]. CD3 as a T-
cell lineage marker was another marker, which
followed in the case. CD3* T-cells population
in our case was fewer in comparison with IgG*
and CD79a* plasma cells population in the
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lesions. A large population of CD3" T-cells
infiltration was reported in the lamina propria
of the lesions from cases with FCGS [3]. This
infiltration is also important in the
immunopathogenesis of the disease [14]. The
response to FCV-derived antigens may have a
significant role in the formation of the T-cell
population in the mucosal lesions of FCGS-
affected cats [17]. The FCGS is a useful
animal model of refractory oral mucosal
inflammatory diseases in human beings and
the effector T and B cells have a consistent
tissue involvement in these diseases [6].
Therefore, more investigations are needed to
determine precise phenotype cell population in
these lesions. to the best of researchers’
knowledge, this is the first report of FCGS in a
Persian cat in Iran.  Histopathologic
examination of the affected tissues in a
combination of the clinical signs is important
for the diagnosis of FCGS. Though this
condition has been previously reported in cats
but a panel of markers, using IHC has been
rarely employed to confirm the diagnosis. CD3
as a T-cell lineage marker and CD79a as a
plasma cell lineage marker are significant in
the demonstration of immune cell presence in
the feline gingival lesions with immune-based
pathogenesis. This report shows CD3, CD79a,
and IgG as useful markers in severe FCGS
cases. Because feline chronic
gingivostomatitis in cats could be used as an
animal model of refractory oral mucosal
inflammatory diseases in humans; therefore,
the results of this study can help to
characterize possible pathogenesis and precise
phenotype cell populations involved in these
lesions.

ACKNOWLEDGEMENTS

The authors thank to Nobel Anatomical Pathology
Department, Isfahan, Iran. Mr. Mohsen Nasr,
department supervisor, Mrs. Roya Rezaei, Mrs.

Fatemeh Salehi, and Mrs. Fatemeh Soltani for
technical support.

ETHICS

Approved.

CONFLICT OF INTEREST

None declared.

REFERENCES

[1] Harley R, Gruffydd-Jones TJ, Day MJ. Salivary
and serum immunoglobulin levels in cats with
chronic gingivostomatitis. Vet Rec. 2003;
152(5):125-129.

[2] Reginaldo PDSF, Keytyanne OS, Assis RM,
Didier QC, Evangelista JSAM, Marina
Gabriela Monteiro CMDC. Gingivostomatitis
and feline immunodeficiency virus. Dairy and
Vet Sci J. 2017; 3(1): 1-6.

[3] Harley R, Gruffydd-Jones TJ, Day MD.
Immunohistochemical characterization of oral
mucosal lesions in cats with chronic
gingivostomatitis. J Comp Pathol. 2011; 144

(4): 239-250.
[4] Winer JN, Arzi B, Verstraete FJIM. Therapeutic
management of feline chronic

gingivostomatitis: A systemic review of the
literature. Front Vet Sci. 2016; 3: 54.

[5] Arzi B, Mills-Ko E, Verstraete FIM, Kol
A, Walker NJ, Badgley MR, Fazel
N, MurphyWJ,  Vapniarsky N, Borjesson
DL. Therapeutic efficacy of fresh, autologous
mesenchymal stem cells for severe refractory
gingivostomatitis in cats. Stem Cells Transl
Med. 2016; 5(1):75-68.

[6] Arzi B, Clark KC, Sundaram A, Spriet
M, Verstraete FIM, Walker NJ, Loscar MR,
Fazel N, Murphy
WJ, Vapniarsky N, Borjesson
DL. Therapeutic efficacy of fresh, allogeneic
mesenchymal stem cells for severe refractory
feline chronic gingivostomatitis. Stem Cells
Transl Med. 2017; 6(8): 1710-1722.

[7] Dokuzeylul B, Kayar A, Or ME. Prevalence of
systemic disorders in cats with oral lesions. J
Vet Med. 2016; 61(04): 219-223.

[8] Krumbeck JA, Reiter AM, Pohl JC, Tang S,
Kim YJ, Linde A, Prem A, Melgarejo T.


https://pubmed.ncbi.nlm.nih.gov/?term=Arzi+B&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Mills-Ko+E&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Verstraete+FJ&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Kol+A&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Walker+NJ&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Badgley+MR&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Fazel+N&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Murphy+WJ&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Vapniarsky+N&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Borjesson+DL&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Arzi+B&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Clark+KC&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Sundaram+A&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Spriet+M&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Verstraete+FJM&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Walker+NJ&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Loscar+MR&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Fazel+N&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Fazel+N&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Murphy+WJ&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Vapniarsky+N&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Borjesson+DL&cauthor_id=28618186
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwi6robO_PPaAhUExxQKHXzODv4QFjAAegQIABAn&url=https%3A%2F%2Fwww.hindawi.com%2Fjournals%2Fjvm%2F&usg=AOvVaw0BB0_1vtLpSlSA61Q0d87m

82 Journal of Basic and Clinical Veterinary Medicine

Characterization of Oral Microbiota in Cats:
Novel Insights on the Potential Role of Fungi
in  Feline  Chronic  Gingivostomatitis.
Pathogens. 2021; 10: 904.

[91 Lee M, Bosward KL, Norris JM.
Immunohistological evaluation of feline
herpesvirus-linfection in feline eosinophilic
dermatoses or stomatitis. J Feline Med Surg.
2010; 12(2): 72-79.

[10] Rolim VM, Pavarini SP, Campos FS. Clinical,
pathological,  immunohistochemical  and
molecular characterization of feline chronic
gingivostomatitis. J Feline Med Surg. 2017;
19(4): 403-4009.

[11] Harley R, Helps CR, Harbour DA, Gruffydd-
Jones TJ,Day MJ. Cytokine mRNA
expression levels in lesions in cats with
chronic gingivostomatitis. Clin Diagn Lab
Immunol. 1999; 6(4): 471-478.

[12] Vapniarsky N, Simpson DL, Arzi B,
Taechangam N, Walker NJ, Garrity C,
Bulkeley E, Borjesson DL. Histological,
Immunological, and Genetic Analysis of
Feline Chronic Gingivostomatitis. Front Vet
Sci. 2020; 7:310.

[13] Corcos N, Osborn MJ, Matheson LS.
Immunoglobulin  aggregation leading to
Russell body formation is prevented by the
antibody light chain. Blood 2010; 115(2):
282-288.

[14] Baird K. (2005) Lymphoplasmacytic
gingivitis in a cat. Can Vet J 2005; 46(6): 530-
532.

[15] Arzi B, Murphy B, Cox DP, Vapniarsky N,
Kass PH, Verstraete FJM. Presence and
guantification of mast cells in the gingiva of
cats with tooth resorption, periodontitis and
chronic stomatitis. Arch Oral Biol 2010;
55(2): 148-154.

[16] Harley R, Gruffydd-Jones TJ, Day MJ.
Characterisation of immune cell populations
in oral mucosal tissue of healthy adult cats. J
Comp Pathol. 2003; 128(2-3):146-155

[17] Druet I and Hennet P. Relationship between
feline calicivirus load, oral lesions, and
outcome in feline chronic gingivostomatitis
(caudal stomatitis): retrospective study in 104
cats. Front Vet Sci. 2017; 4: 209: 4.


https://pubmed.ncbi.nlm.nih.gov/?term=Harley%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Helps%20CR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Harbour%20DA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gruffydd-Jones%20TJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gruffydd-Jones%20TJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Day%20MJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Verstraete+FJ&cauthor_id=20018273

