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 ABSTRACT 

  
In 2009, three sibling British shorthair (BSH) kittens presented with lymphoproliferative 

disease (LPD) causing massive enlargement of multiple lymph nodes, a presentation that 

suggested an inherited predisposition to the disease. While aspects of the disease 

presentation suggested a diagnosis of lymphoma, other features were inconsistent with 

lymphoid neoplasia. In particular, the consistently young age of affected kittens, the 

pattern of disease affecting multiple littermates, and the presence of such marked 

generalised lymphadenopathy, were all atypical for feline lymphoma. This unusual 

constellation of clinical and pathologic features in affected BSH kittens had not been 

previously reported in cats but had several similarities to the human disease autoimmune 

lymphoproliferative syndrome (ALPS), a rare inherited disorder causing persistent LPD, 

increased numbers of CD3+/CD4-/CD8- double negative T-cells (DNT cells) and variable 

manifestations of autoimmunity. The majority of human ALPS patients have inherited Fas 

gene mutations causing defective T-cell apoptosis, although in some patients the cause of 

disease is still unknown. 

 

The thesis further describes and investigates this novel LPD in BSH kittens. The results of 

breeding trials, pedigree information and reviews of historical records support an 

inherited basis for the disease, most likely with either a simple autosomal recessive or 

modified autosomal dominant mode of inheritance. The typical clinical presentation is the 

development of a massive multicentric lymphadenopathy, splenomegaly and probable 

haemolytic anaemia in previously healthy kittens between 5 to 7 weeks of age. 

Microscopic pathology and immunophenotypic studies are suggestive of multicentric T-

cell lymphoma affecting the lymph nodes, spleen, and sometimes other organs, but 

clonality assays confirm a non-clonal and likely non-neoplastic T-cell LPD.  Where tested, 

the proliferating T-cells show a DNT cell immunophenotype and reduced apoptosis on in 

situ methods. Qualitative Fas gene abnormalities were not identified in affected kittens 

using reverse-transcriptase polymerase chain reaction techniques. 

 

The studies described in the thesis therefore confirm a novel and likely non-neoplastic T-

cell LPD in BSH kittens with a probable inherited basis. Results support defective T-cell 
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apoptosis as a possible factor in disease development, although causative genetic 

abnormalities have not yet been identified. The disease in kittens has several similarities 

to ALPS in people, although the apparent absence of Fas gene abnormalities in affected 

kittens may limit the use of the feline disease as a disease model for ALPS.   
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necrosis factor receptor superfamily member 6) 
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the Fas ligand gene 
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of both T-cells and natural killer (NK) cells  

NMD nonsense-mediated decay (of RNA) 

NRAS the neuroblastoma RAS gene 

nRBCs nucleated (immature) erythrocytes, typically metarubricytes 

NZVP New Zealand Veterinary Pathology 

http://en.wikipedia.org/wiki/DNA_replication
http://en.wikipedia.org/wiki/Genetic_recombination
http://en.wikipedia.org/wiki/DNA_damage
http://en.wikipedia.org/wiki/DNA_damage
http://en.wikipedia.org/wiki/Cytotoxic
http://en.wikipedia.org/wiki/Lymphocyte
http://en.wikipedia.org/wiki/CD16
http://en.wikipedia.org/wiki/CD56
http://en.wikipedia.org/wiki/T_cells
http://en.wikipedia.org/wiki/Natural_killer_cell
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PALS periarteriolar lymphoid sheath, a cuff of lymphocytes (mainly T-cells) 
surrounding small splenic arterioles and part of the splenic white pulp 

PBMCs peripheral blood mononuclear cells (includes lymphocytes and 
monocytes) 

PBS phosphate buffered saline 

PCR polymerase chain reaction 

PCV packed cell volume 

PE phycoerythrin 

PEL primary effusion lymphoma, an uncommon B-cell lymphoma typically 
presenting as an effusion without a tumour mass or nodal involvement, 
and most commonly associated with human herpes virus 8 (HHV-8) and 
human immunodeficiency virus (HIV) infection in people 

PTGC progressive transformation of germinal centres 

Q1 British shorthair-Manx cross queen, dam of LPD-affected Litters 1 and 2 

Q2 British shorthair queen, dam of LPD-affected Litter 0 and 
granddaughter of T1 

qPCR real-time polymerase chain reaction 

REAL Revised European/American Lymphoma classification 

RIPA  radio-immunoprecipitation assay 

RNA ribonucleic acid 

RT room temperature 

RT-PCR reverse transcriptase polymerase chain reaction 

SCID severe combined immunodeficiency 

SLE  systemic lupus erythematosus 

SSC side scatter 

T1 British shorthair tom; sire of LPD-affected Litters 1 and 2, and both 
grand-sire and great-grand sire of LPD-affected Litter 0 

T2 Oriental tom; sire of unaffected Litter 3 

T3 Unknown tom; sire of Litter 4 

T4 Unknown tom; sire of Litter 5 

T5 British shorthair tom; sire of LPD-affected Litter 0 and son of T1 

T6 British shorthair tom; common ancestor off all LPD-affected litters 

TBS tris-buffered saline 

TCR T-cell receptor 

TCRαβ a T-cell receptor composed of α and β protein chains  

TCRγδ a T-cell receptor composed of γ and δ protein chains  
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TCRG the T-cell receptor γ locus, a gene present in T-cells that undergoes 
rearrangement early in T-cell development, and used to assess T-cell 
clonality in lymphoid cell proliferations 

TdT terminal deoxynucleotidyl transferase 

TNF tumour necrosis factor 

TUNEL terminal deoxynucleotidyl transferase dUTP nick end labelling, a 
method for used to detect the DNA fragmentation typically present 
when cells undergo apoptosis by labeling the terminal ends of nucleic 
acids 

WAS Wiskott-Aldrich Syndrome 

WHO World Health Organization 

XLP X-linked lymphoproliferative disease 

χ2 chi-square  
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