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Abhstract

A thymic lymphoma was found in a 14-month-old Holstein steer. Use of antisera applicable to
paraffin-embedded sections showed that the tum or cells were of T-cell lineage. Although the
cells were characterized histologically by the presence of irregular nuclet, electron microscopic
examination disclosed that they were cleaved. Although nuclear convolution and cleavage are
important in the subtyping of some human lymphomas, these characteristics may not be related
to the immunophenotype of the tumor cells bovine lymphomas.
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Introduction

Nuclear convolution which is a cytological marker
for human T-cell malignancies may be present in human
thymic lymphomas®. Valli et al.*" divided canine, feline
and bovine lymphoid tumors into cleaved and non-
cleaved types, but complex indentations of tumor cell
nuclei producing serpentine profiles were recognized
ultrastructurally in a canine cutaneous lymphoma®”. In
addition, the presence of nuclei showing a convoluted or
cloverleaf-like conformation was wverified by clectron
microscopy in canine” and swine”® thymic lymphomas.
There is no convincing evidence that nuclear convolution
occurs in bovine lymphomas including the thymic form.
Here we describe a case of bovine thymic lymphoma,
with emphasis placed on the ultrastructural observation
of the shape of the nucleus in the tumor cells.

Materials and methods

Tissues were fixed in 10% neutral buffered formalin
and processed according to standard methods for paraffin
embedding. Sections were stained with hematoxylin and
eosin (HE). Additionally, selected sections were stained

by the avidin-biotin-peroxidase complex immunoperoxi-
dase technique (ABC). The following monoclonal anti-
bodies were used: anti-human CD79a (HM57) (Dako,
Denmark) and anti-major histocompatibility complex
class 11 (MHCII) (H42A) (VMRD, USA). Anti-human
CD3 (Dako) was also utilized. An immunoperoxidase
staining kit (BioGenex Laboratories, USA) was used in
the subsequent processes. For electron microscopy, small
pieces from formalin-fixed tissues were post-fixed in 1%
osmium tetroxide, embedded in epoxy resin, stained with
uranyl acetate and lead citrate, and examined by trans-
mission electron microscopy (TEM).

Results

1) Clinical and macroscopic observations

A 14-month-old Holstein steer was anorexic and
emaciated, with a swollen brisket, enlarged lymph nodes
in the neck region, severe jugular vein distention, and
edema m the mtermandibular space. The animal’s tem-
perature was 40.7°C rectally, the pulse was 104 per
minute, and the respiration was 44 per minute. Hemato-
logical values were as follows: hematocrit, 34%:; white
blood cell count, 9,900 cells/pL; red blood cell count,
6,390,000 cells/ul.. Atypical lymphoid cells were occa-
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sionally observed on smears of the peripheral blood.
Antibodies to bovine leukemia virus were not detected by
the agar gel immunodiffusion test, Since the animal was
considered to have a poor prognosis, it was euthanatized.
Al necropsy, there was a massive enlargement of the thy-
mus. The retropharyngeal, cervical, axillary and bron-
chomediastinal lymph nodes were markedly enlarged,
and the largest measured more than 20 ¢m in the greatest
dimension.

2) Light microscopy

The thymus and affected lymph nodes were almost
entirely replaced by neoplastic tissue, and hemorrhages
and necrotic foci were observed. There was a moderate
infiltration of neoplastic cells in the heart, and a slight
one in the liver and kidneys. The neoplastic cells were
medium to large in size, and many cells showed irregular
nuclear contours (Fig. 1). The nucleoli were medium-
sized or inconspicuous, and the chromatin was finely
clumped. Mitotic figures were abundant.

3) Immunohistochemistry

In the thymic tissue, the neoplastic cells gave a posi-
tive reaction for CD3 (Fig. 2), but not for CD79a and
MHCII.

4) Electron microscopy

Most of the tumor cells showed nuclear irregularity
of varying degree. Some nuclei were slightly irregular
and others were cleaved (Fig. 3), though a few cells con-
tained more irregular nuclei (Figs. 4, 5). The cells had
poorly to slightly developed organelles, which had a ten-
deney to localize in one portion of the eytoplasm. Occa-
sional cells contained several dense bodies near the Golgi
complex (Fig. 6), but compact accumulation of the bodies
was seldom observed.

Fig. 1. Thymus: Light-microscopic features
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Discussion

In a bovine thymic lymphoma, the neoplastic lym-
phocytes were considered to be of thymic T-cell origin
based on the immunostaining of formalin-fixed, paraffin-
embedded tissue seetions using a rabbit anti-human T-
cell, CD3 polyclonal antibody". This antibody has been
used for the identification of T-cell lymphomas in other
animals including dogs, cats”, pigs" and a monkey'”.
On the other hand, MHCII and CD79a were useful B-cell
markers, respectively, in  bovine and equine
lymphomas®'** and in various animal species™'>'”. The
present case where a reaction with CD3 alone was
observed could be categorized as a T-cell lymphoma.

The presence of clustered dense bodies, which have
been identified as lysosomes, was reported to be an ultra-
structural characteristic of T-cell neoplasms in humans®®,
pigs"™ and a monkey'”. Similar bodies have been
deseribed in bovine cutancous lymphomas derived from
T-cells™"™, and were also observed in our case though
the majority of them was not as compactly arranged.,

In humans, follicular center cells sometimes display
cleaved nuclei, which are considered to be the most
important cytological finding in B-cell lymphomas,
whereas nuclear convolution is characteristic of T-cell
lymphomas'”. Thrall et al.”” demonstrated the presence
of nuclear convolution in a canine cutaneous lymphoma
resembling Sézary syndrome in man. In bovine cutane-
ous lymphomas, by contrast, the tumor cells contained
round, oval or cleaved nuclei*'*'",
nal lymphoma, the cells showed cloverleaf-like, convo-
luted nuclei”. Likewise, convolution or multilobation
was observed in swine thymic T-cell lymphomas™,
Although Parodi et al." reported that the convoluted
form of tumor cells was confirmed by electron micros-
copy in bovine thymic lymphomas, the nuclei showed
only a slight irregularity in the electron micrograph. In
our case, slightly irregular or cleaved nuelei were

In a canine mediasti-

Neoplastic cells displaying irregular nuclei predominate in this field. Mitotic figures are visible (arrows) (HE x630).

Fig. 2. Thymus: Immunohistochemical features

Almost all the tumor cells stained intensely or weakly for CD3. There are no positive deposits in a blood vessel and

surrounding connective tissue (center) (ABC x400).
Fig. 3. Thymus: Nuclear shape

Arrows indicate nuclear cleavage. Binuclear profiles (arrowheads) presumably result from ultrathin sectioning of single

cleaved nuclei (TEM x3,750).
Fig. 4. Thymus: Nuclear shape

Compared with the cloverleal pattern, this nucleus shows shallow clefls (TEM x6,000),

Fig. 5. Thymus: Nuclear shape

Tumor cell nuclet are irregular in contour, and one cell apparently shows a partially folded nucleus (lower right)

(TEM x4,500),
Fig. 6. Thymus: Cytoplasmic organclle

Elcctran-dense bodies are located at one pole of the cell, but are not organized into a compact mass (TEM x12,000).
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detected. A few nuclei appeared to be more irregular, but
were partially indented in contrast to convoluted nuclei
with extensive folding™. Such an irregularity could be

interpreted as a variation of cleavage'"'". Conversely,

nuclear convolution was reported to be present in cases of

29 although no ultrastructural

bovine B-cell lymphoma
examination was performed.

Lymphoproliferative diseases resembling mycosis
[ungoides (cutaneous T-cell lymphomas) are uncommon
in dogs, and nuclear indentation or lobulation is generally
less conspicuous than in humans and is not usually
detected by light microscopy'”. Vernau et al.”” classified
bovine lymphoid ncoplasms observed by light micros-
copy based on the tumor cell size and nuclear shape, and
presented high power photomicrographs  depicting
nuclear convolution or cleavage. The tissues, however,
seemed inadequately preserved for cytological observa-
tion, because the tumor cells showed indistinet cell
boundaries with or without pyknotic nuclei. In the subse-
quent study, Vernau et al.”” reported the absence of corre-
lation between the immunophenotype and cell type or
nuclear morphology in bovine B-cell lymphomas. The
identification of nuclear profiles may be difficult in rou-
ting paralTin-embedded sections”, and there is no con-
vineing ultrastructural evidence of nuclear convolution in
bovine T-cell lymphomas.

References

1) Alexander, A, N. et al. (1996): Clinical and immunohis-
tochemical characterization of thymic lymphosarcoma in
a heifer. J. Vet tntern, Med., 10, 275-278.

2) Asahina, M. et al. (1994):  An immunchistochemical
study of an equine B-cell lymphoma. J. Comp. Pathol.,
111, 445-451.

3) Day, M. L (1995): Immunophenotypic characterization
of cutancous lymphoid neoplasia in the dog and cat. J,
Comp. Pathol., 112, T79-96,

4) Henderson, D. W., Papadimitriou, 1. M. & Coleman, M.
(1986): Lymphoid and plasmacytic tumours. [/ Ultra-
structural appearances of tumours (2nd ed.).  Churchill
Livingstone, Edinburgh, 280-299,

5) Ishino, S. et al. (1988): Histopathological observations
on regression of skin lymphosarcoma in five cows. /.
Ver, Med. A, 35, 578-585.

6) Kadota, K. (1987) A case of swine T-cell lymphoma
with the Lennert’s lesion, Jpn, J. Vet Sei., 49, 913-916.

7) Kadota, K., Ishino, S, & Nakajima, H. (1986); Immuno-
logical and ultrastructural observations on swine thymic
lymphoma. J Comp.Pathol., 96, 371-378.

8)

9)

10)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

JARQ 34(3) 2000

Kadota, K. et al. (1990); Malignant lymphomas of thy-
mus origin in two sows. J Vet Med, A, 37, 592-600.
Madewell, B. R. et al. (1988); Bizarre lymphoid cells in
serous effusion of a dog with mediastinal lymphoma. /.
Camp. Pathel., 99, 229-233,

Moulton, 1. E. & Harvey, 1. W, (1990): Tumors of the
lymphoid and hematopoietic tissues. - Tumors in
domestic animals (3rd ed.). ed. Moulon, 1. ., Univer-
sity of California Press, Berkeley, 231-307.

Nakajima, H. et al. (1990): Ultrastructural characteristics
of lymphomas in 16 pigs. J Jpu. Vet Med. Assoc., 43,
369-374 [In Japanese with English summary].

Okada, H. et al, (1987): Pathological studics on a case of
bovine skin leukosis. Jpn. J. Vet Sei., 49, 411-418.
Okada, K. et al, (1989):  Spontancous regression of
bovine cutancous leukosis. Vet Pathol., 26, 136-143.
Parodi, A. L. et al. (1989): Preliminary report of familial
thymic lymphosarcoma in Holstein calves. Fer. Rec., 23,
350--353.

Pearson, G. R, et al. (1999): B-cell (CD79a) lymphoma
aflecting the tarsal joint synovia in a sheep. J. Comp.
Pathol., 120, 295-299,

Sate, Y. et al. (1999): T-cell lymphoma in a savanna
monkey (Ceropithecus aethiops) probably related 1o sim-
ian T-cell leukenmia virus infection. J. Fet. Med. Sei., 61,
49-52.

Suchi, T. (1981): A newly proposed classification of
non-Hodgkin's lymphomas. /n Color atlas of malignant
lymphomas, based on a new classification. eds. Kojima,
M. et al., Bunkodo, Tokyo, 27-50 [ In Japanese].

Tani, K. et al. (1997): Further analysis of the phenotype
and distribution of tumor cells in sporadic B-cell and T-
cell lymphomas in the lymph node and spleen of cattle.
Vet, Immunaol. Immunopathol., 55, 283-290.

Tanimoto, T. & Ohtsuki, Y. (1996): Evaluation of anti-
bodies reactive with porcine lymphoeytes and lymphoma
cells in  formalin-fixed, paraffin-embedded, antigen-
retvieved tissue sections. Am. J. Vet Res,, 57, 853859,
Thrall, M. AL et al. (1984); Cutancous lymphosarcoma
and leukemia in a dog resembling Sézary syndrome in
man. Vet Pathol., 21, 182-186.

Valli, V. E. et al, (1981): Histocytology of lymphoid
tumors in the dog, cat and cow. Ve Pathol., 18, 494-
512,

Vernau, W, etal. (1997): The immunophenotypic charac-
terization of bovine lymphomas.  Vet, Pathel,, 34, 222
225.

Vernau, W, et al. (1992): Classification of 1,198 cases of
bovine lymphoma using the National Cancer Institute
Working Formulation for human non-Hodgkin's lympho-
mas. Vet Pathol., 29, 183-195,

Wakasa, H. etal. (1981): Non-Hodgkin's lymphomas. /n
Color atlas of malignant lymphomas, based on a new
classification. eds. Kojima, M. et al., Bunkodo, Tokyo,
51-77 [In Japanese].



	34-3-195
	34-3-196
	34-3-197
	34-3-198

