


Immunophenotypic classification of canine malignant iymphoma on formalin-fixed paraffin wax-embedded tissue

6,3 and 7,7 years of age (Teske 1995a). However, an
increase in relative risk for breeds does occur; Scot-
tish Terriers, Basset Hounds, Airedale Terriers and
Bulldogs (Teske 1995a) are most at risk. Clustering
has been reported, indicating the possibility of inher-
ited, infectious and/or environmental factors playing
an aetiological role (Teske 1995a). Impaired humoral
and cellular immunity has been demonstrated in dogs
with CML, and the question has been raised whether
primary humoral and/or cell-medic  |incompetence
may play a role in the pathogenesis of the disease
(Teske 1995a). Whether viruses play a role in the ae-
tiology is uncertain (Teske 1995a). Environmental
factors such as exposure to the hel  :ide 2,4-dichlo-
rophenoxyacetic acid has also been implicated as a
predisposing aetiological factor in CML (Teske
1995a).

For the classification of CML anatomical, histopatho-
logical, immunophenotypic and cytogenetic criteria
are utilized (Teske 1995a; Hahn, Richardson, Hahn
& Chrisman 1995; Teske, Wisman, Moore & Van
Heerde 1995b; Caniatti, Rocc Hianca, Scanziani,
Paltrinieri & Moore 1996). Although rudimentary, the
anatomical classification proposed by the World
Health Organization (WHO) is accepted and widely
used (Teske 1995a). The most common form of CML
is the generalized or multicentric form (Teske 1995a;
Hahn et al. 1995). The neoplasm may be further clas-
sified by means of the clinical staging criteria pro-
posed by the WHO (Teske 199: ). Applying a prog-
nosis according to clinical staging is a contentious
issue despite some reports having shown a favour-
able prognosis for dogs in stage Il (generalised node
involvement) rather than for those in stage IV (he-
patic and/or splenic involvement) and stage V (blood
and bone marrow involvement with/without systemic
signs) (Teske 1995b).

Different human histopathological classifications
have been used for CML (Teske 1995a; Hahn et al.
1995; Teske et al. 1995b; Greenlee et al. 1995). Two
systems have been shown to best classify neoplasm
in the dog; the Kiel classification and the National
Cancer Institute (NCI) Workir Formulation (Valli
1993; Hahn et al. 1995; Teske, van Heerde, Rutte-
man, Kurzman, Moore & MacEwan 1995a; Teske et
al. 1995b; Greenlee et al. 1995). Neither of these sys-
tems adequately describe extra-nodal forms and T
cell-associated CML (Teske et al. 1995b). The prog-
nostic criteria based on histop hological type ac-
cording to the Kiel classification are dependent upon
remission and time to relapse whereas those of the
NCI Working Formulation are attributed to survival
time (Teske et al. 1995a). The Kiel classification is
recommended by the International Lymphoma Study
Group for non-Hodgkins lymphoma (NHL) in man
(Harris, Jaffe, Stein, Banks, Chan, Cleary, Delsol, De
Wolf-Peeters, | ini, ¢ Grogan, in,
Knowles, Mason, Muller )link, Pileri, Finis, Hal-
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kiaer & Warnke 1994). CML may be regarded as a
representative model for NHL in man (Teske 1995a)
and it is therefore logical that a comparable classifi-
cation system should be adhered to for CML. The
modified Kiel system requires immunophenotyping
of B and T-cell components within the tumour (Teske
et al. 1995b). In a recent prospective study by Hahn
& Richardson (1995) routine clinical evaluation on the
basis of human parameters of sex, age, weight, his-
topathologic subtype and grade, WHO clinical stag-
ing and performance status were of no prognostic
significance for CML (Hahn et al. 1995). However, the
histopathological classification system used in this
study was the standard one, and no distinction be-
tween B- andT-cell origins was established (Hahn et
al. 1995; Teske et al. 1995b). This distinction is im-
portant as Teske & Wisman (1994) reported that
phenotype could not be predicted on morphological
characteristics alone. In a prospective study where
multivariate analysis was used, Teske et al. (1994)
indicated that the T-cell phenotype is the most impor-
tant independent factor associated with a poor prog-
nosis in CML.

To date most immunophenotyping has been per-
formed by means of fluorescent immunocytochem-
istry on frozen sections and fine-needle aspiration
biopsy (Teske ef al. 1995b; Rabanal, Ferrer & Else
1995; Caniatti et al. 1996), by using a panel of leu-
cocyte surface markers (canine monoclonal antibod-
ies) directed against various antigens including
CD45A, Thy-1, CD49d, CD3, CD4, CD8, CD21 and
anti-lgM, -lgG and -IgA. This panel of cell markers
is not practical for routine histopathology on forma-
lin-fixed paraffin wax-embedded tissue sections in
two respects. Firstly, there are technical constraints
as positive reactions to many of the monocional
antibodies are inconclusive. Secondly, application of
such a wide panel of cell markers is not cost effec-
tive in veterinary medicine. However, human polyclo-
nal CD3 antiserum [DAKO A452-rabbit anti-human
(DAKO A/S, Produktionsvej 42, DK-2600 Glostrup,
Denmark)] has been documented as effective on
canine formalin-fixed paraffin wax-embedded tissue
sections and would appear to be adequate for rou-
tine histopathology as a pan-T cell marker in CML
(Ferrer, Fondevila, Rabanal, Tarree & Ramis 1995;
Day 1995; Nash, Scherf & Storb  391; Teske et al.
1995b). CD3 is conserved across species lines and
is an intimate intracytoplasmic portion of the T-cell
transmembrane receptor (TCR) that mediates sig-
nal transduction (Jones, Cordell, Beyers, Tse & Ma-
son 1993; Nash et al. 1991). The lack of a reliable B-
cell marker that could be used on similar preparations
precluded easy application of the modified Kiel clas-
sification system. Recent identification of a polypep-
tide encoded by the mb-7 and 329 genes, which is
closely associated with the plasma membrane-asso-
ciated immunoglobulins, led to the development of
an antibody against mb-1 (designated CD79a at the









demonstrate the antigen in early bre-neoplastic and
normal B cells and also because can be used ef-
fectively on formalin-fixed tissue material. The advan-
tages extend to veterinary research. Accurate pheno-
typing of CML will open up new areas of research
such as determining the previ :nce of non-B/non-T
cell ymphomas, defining the prognosis in the differ-
ent histological and phenotypic categories and the

sly response of the differer categories to thera-
peutic regimens. Furthermore, since CD3 and
CD79a are apparently conserv  across  ecies
lines, it is possible that these cell markers may be
successfully utilized in other species.
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