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Case report

Lymphoma with cutaneous involvement in three
domestic rabbits (Oryctolagus cuniculus)
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Abstract Three domestic rabbits (Oryetolagus cuniculus) with cutaneous lymphoma are described. Two
rabbits were voung (7 weeks and | years) and were euthanized within 1 week of showing clinical signs.
Lymphoma was found in the skin and internal organs. The third rabbit was 9.5 years of age, and lived for
more than | year after diagnosis. No response was seen to either 2 months of alpha-interferon administration
or a 2.5-week course of isotretinoin treatment. After 1 year the rabbit died suddenly; the owner refused
necropsy. Immunologic stains of the tumour in all three rabbits showed T cells to be the lymphoma cell type.
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INTRODUCTION

Lymphosarcoma has been extensively reported in the
rabbit." 2 It has generally been acknowledged as a
disease of young rabbits between 5 and 13 months of
age.2 313 Wire-hair rabbits have a genetic predisposi-
tion to Iymphos;arc:oma.4 with evidence pointing to a
viral agent.®’ In addition, viral particles have been
noted on electron microscopy of lymphosarcoma of a
New Zealand White rabbit.® In three cases, rabbits
developed lymphoma after being injected with
viruses: a reovirus isolated from a human case of
Burkitt’s lymphoma,® feline leukaemia,” and a
Epstein-Barr-virus-related herpesvirus.'” Most cases
of lymphosarcoma in rabbits are aleukaemic, but
cases of lymphoblastic or myeloid leukaemia in
association with lymphosarcoma have been re-
Ioorlcd.s'”'13 In two reports the malignant lympho-
cytes were shown to be of T-cell origin.>'’
Cutaneous lymphoma in domestic animals has
been reported most commonly in dogs,'* ' cats,'>!”
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horses,'® ?° and hamsters.?! In the one reported case

of cutaneous lymphoma in the rabbit multiple
painléss_subcutancous swellings were noted in_an
18-month-old female Netherlands dwarf rabbit.”
Upon obtaining the diagnosis of cutaneous lympho-
ma by biopsy, the rabbit was euthanized and a
necropsy performed. No gross or microscopic evi-
dence of lymphosarcoma was seen in any other organ
system. No viral particles were seen on electron
microscopic examination of the neoplasm. One other
rabbit with lymphoma has been reported which had a
lesion in the auditory meatus."?

We report herein three rabbits with lymphoma
involving the skin.

CASE REPORTS

Case 1

An approximately l-year-old female New Zealand
White laboratory rabbit weighing 5.4 kg was presented
to Department of Pathobiology, The School of
Veterinary Medicine, University of Pennsylvania for
anorexia and lethargy of less than 1-week duration.
The rabbit previously had been immunized with a cell
line containing human epidermal growth factor (EGF)
receptors; the last injection was given 8 months prior
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to the onset of the anorexia and lethargy. Physical
examination showed a bilateral serosanguineus nasal
discharge and an area of erythematous alopecia \\111

haemorrhagic crusts extending from the lips and thI'l‘

to the ventral neck (Fig. 1). Other areas of alopecia
and LI’\[hLIJ_‘Iii_lI'I\Ol_\L_.d the axilla, caudal ventrum,
and proximal hindlimbs. ‘Within some of these areas
were multiple firm erythematous cutaneous plaques.

Generalized peripheral lymphadenopathy was pre-

|| sent. Differential diagnoses included bacterial or viral

dumdul'a dunmmph\tosh ectoparasites,
phm L.

and neo-
. Because mlu,ll(m with Treponema ¢ um:ur:’!
(rabbit syphilis) was among the differential diagnoses,
the rabbit was euthanized because of concerns of
contagion. Immediately prior to euthanasia, blood
was taken for a complete blood count (CBC) which
showed a mild anaemia (4.86 x 10° uL normal
5.5-7.5) and a mild relative lymphopenia (1.55 ><_I()3
uL =" [21%, normal 30-85%]).”

Gross necropsy findings showed a rabbit in good
body condition, with numerous pale tan nodules in
the lungs and depressed bilateral areas in the renal
cortices. Histological examination with routine hae-
matoxylin & eosin (H&E) staining showed infiltrates
of nu..opldstu, lymphocytes in the skin, I\mph nodes,
and lungs. The I\mphoulu in the skin frec juently
occupied the “entire dermis, and inf :Itmlcd _the
epidermis (Fig. 2). In other areas, the lymphocytes
had a perifollicular/periadnexal (Fig. 3). The kidneys
showed only mild tubular interstitial nephritis.

In order to cell-type the cutaneous lymphocytic
infiltrate, skin sections were stained with a Sldllddld
streptavidin-biotin method previously described,*
with the following modifications for paraffin sections.
Four-pm sections were deparaffinized in xylene and
hydrated through graded alcohols to phosphate
buffered saline buffer. Just prior to the application of
the primary antibody, sections were pretreated with
microwave-induced boiling in citrate buffer pH 6 for 20
min and allowed to set at room temperature (RT) for
30 min. The primary antibody rat anti-CD3 mono-
clonal (Novocastra Laboratories Ltd, Vector Labs,
Burlingame, CA, USA) was used at a 1:5 dilution and
incubated at RT for 1 h 15 min. Positive and negative
controls were performed. Staining of the skin sections
for CD3 showed large numbers of positive cells,
confirming the T-cell origin of the neoplasia (Fig. 4).

Case 2

A domestic 7-weck-old female Netherland dwarf
rabbit weighing 0.9 kg was presented to the Exotic
and Laboratory Animal Services, Royal (Dick) School
of Veterinary Studies, University of Edinburgh for a
2-day history of bilateral blepharitis (Fig. 5). Physical
examination revealed an alert rabbit with no other
abnormalities. The most likely differential diagnoses
considered at the time were viral (myxomatosis) or
bacterial (7. cuniculi) infection. Microbiologic culture
of the L[)I'I]Llni..tl\dl swabs was negative. The rabbit
was treated with chlortetracycline ophthalmologic
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Figure 1. Case 1, 1-year-old female New Zealand White rabbit with
Motice erythematous with
haemorrhagic crusts extending from the lips and chin to the
ventral neck.

cutaneous lymphoma. alopecia

drops for 3 days with no response and subsequently a
neomycin/dexamethasone ophthalmologic ointment
for 2 days. During this time the rabbit became dyspneic,
and the owners requested euthanasia. Gross necropsy
showed a rabbit in body condition, with
bilaterally swollen palpebrae. Superficial and deep
(especially submandibular, retropharyngeal, and me-
senteric) lymph nodes were markedly enlarged and
firm. with cream-red discolouration. Both lungs had
reddened areas in some lobes. The liver
hyperpigmented (darker in colour than expected).
On histological examination with routine H&E
staining, the lungs had a marked perivascular,
peribronchiolar and subpleural infiltrate of large
pleomorphic round cells. These had round, oval,
and cleaved nuclei and mostly indistinct cytoplasm.
Mitotic figures were common, and areas of necrosis
and apoptosis were noted. Similar infiltrates were
found in the skin, liver, Kidney and heart, in_a
pl‘lll’ld!ll\ pcrwasullm ‘III‘lﬂ”LlTILI‘ll Sheets of these
cells obliterated the normal architecture of the lymph
nodc,s Tl'lL infiltrate in. t}n, Hl\ll] _was primarily in the,
_____ Immunolowu
stdmmu was pcrfmnu.d as duu:bud for case 1.
Staining of the skin sections for CD3 showed large
numbers of positive cells, confirming the T-cell origin
of the neoplasia. although the staining of the cells was
somewhat weaker than for case 1.

good

was
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Case 3

A 9.5-year-old male domestic rabbit weighing 2.5 kg
was presented to the Colorado State University-
Veterinary Teaching Hospital (CSU-VTH) with a 1-

-

cutancous (umphema
Figure 2. Photomicrograph, case 1. Notice||
tumour cells infiltrating the epidermis, leaving|

only the stratum corneum intact (H&E x 400). IJ

Figure 3. Photomicrograph, case 1. Notice
tumour cells infiltrating around hair follicles
and adnexa (H&E x 100).

Figure 4. Photomicrograph, case 1. CD3 stain:
tumour cells stain brown in contrast to
haematoxylin counterstain. Tumor cells are seen
in the dermis and are infiltrating the basal cell
layer of the epidermis ( x 400).

week history of nonpruritic alopecia. The alopecia was
confined to an area on the left lateral thorax. The most
probable differential diagnoses considered at the time

were dermatophytosis or trauma. Erythema and
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bruising were noted. An impression smear of the lesion
showed many lymphocytes. A dermatophyte culture
was negative. A skin biopsy showed infiltration of the
superficial dermis and the_ epidermis Wwith neoplastic
Tymphocytes with routine H&E staining. Several areas
of the epidermis had collections of malignant lympho-
cytes (Pautrier’s abscesses) consistent with cutaneous
Tymphoma (Fig. 7). Immunologic staining was per-
formed as described for case 1. Staining of the skin
sections for CD3 showed large numbers of positive
cells, confirming the T-cell origin of the neoplasia. A
CBC and a serum biochemistry profile were within
normal laboratory values for rabbits at CSU-VTH.
Based on reports of alpha interferon’s efficacy in the
treatment of T-cell lymphoma in humans” and in
(iogs,l" the rabbit was treated with recom binant human
interferon alpha-2b (Intron A; Schering, Kenilworth,
NJ. USA), at a dosage of 1.5 million units per m*. This
was given subcutaneously three times weekly for 1
month. At the end of this time the skin of the lesion
was more erythematous and thickened. Interferon
treatment was continued, and isotretinoin (Accutane;
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Figure 5. Case 2, 7-week-old female Netherland
dwarf rabbit with cutaneous lymphoma. Notice
the bilateral blepharitis.

Figure 6. Photomicrograph, case 2. Notice the
infiltrate in the skin, primarily in the deep
dermis (H&E x 40).

Hoffman-LaRoche, Nutley, NJ, USA), 4 mg kg |
every 24 h was added to the regimen based on rcporlsn
of its efficacy in the treatment of cutaneous lymphoma |\
in dogs'® and cats.'” A syringe was used to withdraw -
approximately one-third of the contents of a 20-mg
capsule. This was spread on a cracker, which the rabbit
readily ate. Due to expense, this medication was only
administered for 2.5 weeks. After a second month Ofl-l'
‘nterferon treatment there was no change in the lesions, ||
and all treatment was discontinued. '
Over the next 10 months the rabbit was otherwise
healthy except for a 2-week episode of sneezing which
responded to treatment with antibiotics. Serum
biochemistry profiles and CBCs performed 6 months
and 8 months after diagnosis were within the normal
ranges for rabbits at CSU-VTH. Eight months after||
the diagnosis of cutaneous lymphoma, additional
areas on the body developed alopecia, erythema, and
scaling, especially on the head and neck (Fig. 8). One
year after the clinical signs were first noted, the rabbit
had a sudden 24 h episode of weakness which
progressed to death. The owner refused necropsy.
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DISCUSSION

Two of our three cases were similar to previous
reports, in that they occurred in young rabbits, and in
two of the breeds (New Zealand White and Nether-
lands Dwarf) reported previously with lymphosarco-
ma." 31322 Unlike the previously reported case of
cutaneous lymphosarcoma in a rabbit,”” both of these
rabbits had lymphoma cells in various other organs.
While the rate of progression of the disease in case |
(the New Zealand White) is unknown, the disease
appeared to progress quite rapidly in case 2 (the
Netherlands Dwarf) as the rabbit deteriorated over
the course of 1 week. Case 3 was different in that it
occurred in an older rabbit, and had a relatively slow
progression of clinical signs. Histological findings in
this rabbit, and the New Zealand White, showed
epitheliotropism, suggestive of T-cell lymphoma
(mycosis fungoides [MF]) as seen in other spe-
cies."* 171921 Cytologic staining for CD3 confirmed
that the invading lymphocytes were T cell in origin as
is found in MF. However, nonepitheliotropic T-cell
lymphoma has been reported in the dog,'” cat,"”

Figure 7. Photomicrograph. case 3. Notice the
infiltration of malignant lymphocytes in the
epidermis forming  Pautrier’'s  abscesses
(H&E = 400).

Figure 8. Case 3. Notice alopecia, erythema and
scaling of the head and neck.

horse'® and humans,”” and may have the malignant
infiltrate deep in the dermis or subcutis, as did case
2272 In cases 1 and 2 we are unable to say
definitively whether these two rabbits had cutaneous
lymphoma which then metastasized to the internal
organs, or visceral lymphoma which metastasized to
the skin. Cutaneous lymphoma, both epitheliotropic
and nonepitheliotropic, which metastasize to the
viscera has been well documented in other spe-
cies.'”**** The relatively long-term survival (relative
to typical life expectancy) of case 3 is similar to that
seen in other species with mycosis fungoides.'®?"%’
This fact, coupled with the epitheliotropic T-cell
infiltrate, was most supportive of a diagnosis of
mycosis fungoides.

None of the rabbits in this report had been injected
with viral agents, and cases 1 and 3 had aleukaemic
CBCs. In case 3 the touch preparation for cytology
showing many lymphocytes was probably due to the
presence of these cells in the skin.

Case 1 was a laboratory rabbit and the potential
for contagion due to the suspect Treponema cuniculi
outweighed concern for treatment. Case 2 deterio-
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rated before a diagnosis could be made. In case 3.
based on reports in other species, isotretinoin and

alpha-inlerl'eron-_?b were

administered. While there

was no response to either drug, the period of time
that the rabbit was treated with isotretinoin may have

been too short to expect clinical

improvement,

although some dogs may show substantial improve-
ment to retinoids within 2 weeks.'®

The lesions in these rabbits were similar to other

more-common skin diseases in this species. Clinicians

should not hesitate to biopsy scaling,

crusting,

erythematous, or blepahritic lesions when presumptive
treatment for more common maladies is ineffective.

REFERENCES

[

6.

9.

. Hayden,

. Gupta, B.N.

_ Fox, R.R., Meir, H., Crary, D.D., Meyers,

. Hayashi,

. Finnie,

~ Van Kampen, K.R. Lymphosarcoma in the rabbit. A

case report and general review. Cornell Veterinarian
1968; 58: 121-8.

D.W. Generalized lymphosarcoma in a
juvenile rabbit: a case report. Cornell Veterinarian
1970; 60: 73-82.

Lymphosarcoma in a rabbit. American
Journal of Veterinary Research 1976; 37: 841-3.

D.D.,
Norberg, R.F.. Laird, C.W. Lymphosarcoma in the
rabbit: Genetics and pathology. Journal of the National
Cancer Institute 1970; 45: 719-26.

_Toth. L.A., Olson, G.A., wilson, E., Rehg, J.E.,

Claasen, E. Lymphgeytic leukemia and lympho-
sarcoma 1n @ r‘;thbit. Jowrnal of the American
Veterinary Medical Association 1990; 197: 627-9.
Bedigan, H.G., Fox, R.R.. Meir, H. Induction of Type
C RNA virus from cultured rabbit lymphosarcoma
cells. Journal of Virology 1978; 27: 313-9.

. Bedigan, H.G., Fox, R.R., Meir, H. Presence of a high-

molecular-weight RNA  and RNA-directed DNA
polymerase in rabbit hereditary lymphosarcoma.
Cancer Research 1976; 36: 4693-8.

_ Bell, T.M., Munube, G.M., Wright, D.H. Malignant

lymphoma in a rabbit inoculated with reovirus. Lancet
1968; 1(7549): 955-7.

Umbertini, T.R. Etiological study of a lymphosarcoma
in a domestic rabbit. Journal of the National Cancer
Institute 1972; 48: 1507-11.

K. Koirala, T.-R., Ino, H. et al. Malignant
lymphoma induction in rabbits by intravenous inoculation
of Epstein-Barr—\-‘irus—relaled herpes virus from HTLV-I-
transformed cynomolgus leukocyte cell line (Si-1IA).
International Journal of Cancer 1995; 63: 872-80.

 Meir, H.. Fox, R.R., Crary, D.D. Myeloid leukemia in

the rabbit (Oryctolagus cuniculus). Cancer Research
1972; 32: 1785-7.

IW.. Bostock, D.E, Walden, N.B.
Lymphoblastic leukaemia in a rabbit: case report.
Laboratory Animals 1980; 14: 49-51.

_ Cloyd, G.G.. Johnson, G.R. Lymphosarcoma with

Jlymphoblastic leukemia in a New Zealand white rabbit.
Laboratory Animal Science 1978; 28: 66-9.

. Moore, P.F., Olivry, T., Naydan, D. Canine cutaneous

epitheliotropic lymphoma (mycosis fungoides) is a
proliferative disorder of CD8+ T cells. American
Journal of Pathology 1994 144: 421-9.

© 2000 Blackwell Science Ltd, Veterinary Dermatology, 11, 61 67

¥

16.

18.

19.

Day, M.J. Immunophenotypic characterization of
cutaneous lymphoid neoplasia in the dog and cat.
Journal of Comparative Pathology 1995; 112: 79-96.
White. S.D., Rosychuk, R.A.W., Scott, K.V., Trettien,
A.L.. Jonas, L., Denerolle, P. Use of isotretinoin and
etretinate in the treatment of benign cutaneous
neoplasia and cutancous lymphoma in the dog.
Journal of the American Veterinary ~ Medical
Association 1993; 202: 387-91.

_ Plant, J.D. Would you have diagnosed cutaneous

epitheliotropic lymphoma in these two cats?
Veterinary Medicine 1991 86: 801-6.

Littlewood, J.D., Whitwell, K_E.. Day, M.J. Equine
cutaneous lymphoma: a case report.
Dermatology 1995; 6: 105-11.

Potter, K., Anez, D. Mycosis fungoides in a horse.
Journal of the American Veterinary Medical Association

1998; 212: 550-2.

Veterinary

90. Henson, K.L., Alleman, R_A.. Cutler, T.J., Ginn, P.E.,

2
L Ln

26.

28. Gross.

29.

30.

. Hinton, H., Regan,
. Hillyer,

_ Olivry, T., Naydan, D.K.,

 Friedmann, D.. Wechsler,

Kelly, L.C. Regression of subcutaneous lymphoma
following removal of an ovarian granulosa-theca cell
tumor in a horse. Journal of the American Veterinary
Medical Association 1998; 212: 1419-22.

_ Harvey, R.G., Whitbread, T.J., Ferrer, L., Cooper, J.E.

Epidermotropic cutaneous T-cell lymphoma (mycosis
fungoides) in Syrian hamsters (Mesocricetus auratus).
A report of six cases and the demonstration of T-cell
specificity. Veterinary Dermatology 1992; 3: 13-9.
M. Cutaneous lymphoma in a
rabbit. Veterinary Record 1978; 103: 140-1.
E.V. Pet rabbits. The Veterinary Clinies of
North America (Small Animal) 1994; 24: 25-64.
Moore, P.F. Character-
ization of the cutancous inflammatory infiltrate in
canine atopic dermatitis. ~American Journal  of
Dermatopathology 1997 19:; 477-86.

 Borden, E.C. Innovative treatment strategies for non-

Hodgkin's lymphoma and multiple myeloma. Seminars
in Oncology 1994: 21 (6 (Suppl. 14): 14-22.

White. S.D. Newly introduced drugs in veterinary
dermatology. Proceedings of the Third World Congress
of Veterinary Dermatology, Edinburgh, UK, 1996: 84-7.
J.. Delfau, M.-H. et al.
Primary  cutaneous pleomorphic small ~ T-cell
lymphoma. Archives of Dermatology 1995; 131: 1009-15.
T.L. Thrke, P.J., Walder, E.L. Veterinary
Dermatopathology, Mosby Yearbook, St. Louis, 1992:
476-82.

Beale. K.M., Bolon, B. Canine cutancous lympho-
sarcoma: epitheliotropic and non-epitheliotropic, a
retrospective study. In: Ihrke, P. J., Mason, L. S.
White. S. D., eds. Advances in Veterinary Dermatology,
Volume 2. Pergamon Press, Oxford, 1993: 273-84.
Merlo, C.J.. Hoppe, R.T, Abel, E., Cox, R.S.
Extracutaneous mycosis fungoides. Cancer 1987; 60:
397-402.

_ gaunders, G. K., Scott, D. W. Cutaneous lymphoma

resembling mycosis fungoides in the Syrian hamster
(Mesocricetus awratus). Laboratory Animal Science

1988; 38: 616-7.

_ Seott, D.W., Miller, W.H. Jr. Griffin, C.E. Muller and

Kirk's Small Animal Dermatology Sth edn. W.B.

Saunders, Philadelphia, 1995: 1064-72.






