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SUMMARY: Two cases o f  malignant disturbances on the production o f basophils and mast cells 
were reported in dogs. The former was characterized by the presence o f  intensive basophilia with 
basophils o f immature aspects and myeloid metaplasia foci within liver, spleen and lymph nodes in wich 
predominated basophils with the same aspects o f  the circulating ones. In the second case mast cells were 
predominant in the lymph nodes and metastatic foci associated with a slight increase in normal basophils 
and mast cells in the peripheral blood. The basophils in the first case and the mast cells in the second were 
differentiated by morphological and hystochemical methods.

UNITERMS: Basophil leukemia *; Neoplasms, dogs *; Mastocytoma, malignant *.

INTRODUCTION

Blood changes as well as alterations in 
the hematopoietic organs may take different 
forms and also show some aspects that are so 
far unknown. The occurrence ot basophil 
leukemia as a clinical entity in man has been 
re p o rte d  ( QUATTRI N et alii7, 1959; 
PENNACHI O & M ELE6 ,* 1971). The 
basophilic form of myeloid leukemia is of 
rare incidence in domestic animals (KAM-
MERMANN-LUSCHER5, 1966).

Tw o cases, one of a malignant 
disturbance in the production of basophils 
and another of mast cell neoplasia in the dog 
is here reported and an attempt was made to 
compare these two pathological entities.

MATERIAL AND METHODS

1. Description of the cases

Case n9l. A mixed breed 4 years old 
female dog presented sudden vomiting of 
unknown origin and loss of weight. The 
clinical examination showed signs of severe 
dehydration, a slight hypotermia (37°C) and 
enlargement of spleen, liver and mesenteric 
lymph nodes. The dog was submitted to 
radiological and laboratory examinations and 
when the clinical symptoms could no more 
be controled the animal was killed.

Case n92. A mixed breed 6 years old 
male dog presented nose edema which had 
c o n t i n o u s  cris is  o f  amelioration and
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remission since 6 moths before the first 
clinical examination. When examined, the 
animal showed edema of the soft parts of 
the head and bilateral enlargement of the 
lymph nodes of the cervical region. The 
hemogram as well as a biopsy of the affec­
ted lymph nodes were performed. During 
the following two months of observation, 
the dog showed difficulties of deglutation 
ematiation and small nodules in the skin o f 
the toracic region appeared. The animal had 
a natural death.

2. Methods

B l o o d  e x a mi n a t i o n  was made 
according to the usual methods. Blood 
smear s  were stained by the following 
techniques: May — Gruenwald — Giemsa 
modified technique (ROSENFELD8, 1947), 
toluidine blue 1 per cent, peroxidase and 
a l k a l v n e  p h o s p h a t a s e  ( R A N K E L  & 
REITMANN . 1963).

The animals were submitted to a 
complete post-mortem examination when 
fragments of organs in both cases were fixed 
in 10 per cent formalin or 0.5 per cent cetyl 
t r i me t i l  a m o n u i m  b r o mi d e  ((TAB), 
e mb e b b e d  in paraffin and 5 sections 
o b t a i n e d .  The f o l l owi ng  histological 
methods were used: II.E.. 0.9 per cent 
toluidine blue in 0,5 per cent acetic acid and 
Alcian blue ph 2,5 followed by Periodic 
Acid -  Schiff (PAS) method (VIALLI9 , 
1955).

RESULTS

Case n9 1. Results of the blood count 
of the first case are shown in TABLE 1. 
Leukocytosis and basophilia were observed 
and  the  c i r cul a t i ng  basophils showed 
immature aspect, with rough cytoplasmatic 
granules which masked the nucleus of the 
cells.  (PHOTO 1). When stained with 
toluidine blue these granules were deeply 
metachromatic and both, peroxidase and 
alkalyne phosphatase determination resulted 
negative. The myelogram showed a 3:1 M:E 
r e l a t i on  with evident predominance of 
immature cells of the granulocytic series.

Cells with basophilic cytoplasmatic granules 
were detected in a proportion of 3 per cent. 
The histological study of the liver, spleen 
and lymph nodes showed multiple foci of 
myeloid metaplasia comprised of basophils 
which were easily characterized by the 
t o l u i d i ne  blue (PHOTO 2) or alcian 
blue -  PAS (PHOTO 3) methods. The 
nucleus of these cells resembles those of the 
cells from the myeloid series.

Case n9 2. In this case, eosinophilia 
and basophilia were a constant feature during 
the entire d e v e lo p m e n t  of the disease. These 
cel ls when examined in blood smears 
presented a normal morphological aspect. 
The results of blood couiit are shown in 
TABLE 2. The  my e l o g r a m s howed 
hypercellular bone marrow production with 
an increase in the neutrophilic, eosinophilic 
and basophilic granulopoiesis. Several mast 
c e l l s  were also obse r ved  in these 
preparations. The lymph node puncture 
revealed massive infiltration of both mast 
cells and eosinophils in addition to a small 
q u a n t i t y  of  n e u t r o p h i l s  and f ibrin 
deposition.

The tumoral mass in the cervical 
region which committed the retropharingeal 
and cervical Ivmph nodes was compact and 
yellowish when sectioned. The small nodules 
disseminated throughout the skin at the 
cervical and thoracic region had similar 
macroscopic aspect oC the primitive tumoral 
mass. Metastasis in the myocardium and liver 
were also found.  The histological study of 
the affected lymph nodes stained by the H. 
E. m e t h o d  r eveal ed a s a r c o ma t o u s  
i n f i l t r a t i v e  p r o c e s s .  A g r a n u l a r  
metachromatic material was detected in the 
citoplasm of these cells when the toluidine 
blue method was used. Both PAS and alcian 
blue reactive granules were seen in the 
cytoplasm of these cells.

DISCUSSION

Basophils seen in large number in the 
b l ood  smear  of the first animal had 
morphological  characteristics that easily 
permitted their distinction from typical 
basophils which appear in the circulating 
blood of the dog. Basophilia in man is
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frequently associated with chronic myeloid 
l e u k e m i a  ( J A R A N O W S K I 4 , 1972) .  
According to QUATRIN et alii7 (1969), that 
s t ud i ed  basophil leukemia in a rather 
intensive basis it is possible to differentiate 
this process from chronic myeloid leukemia 
based on the relationship between the baso­
phil/neutrophil counts in the blood and also 
on the assumption that these differences 
reflect the bone marrow production of these 
cells. Nevertheless, in our case the number of 
the bone marrow basophils did not correlate 
to the number of these cells in circulation. 
This fact strongly suggests that the altered 
basophils found in circulation would have 
come from the proliferative foci of basophils 
in the liver, spleen and mainly in the lymph 
nodes. This unexpected observation deserves 
further investigation in order to clarify the 
pathogenesis of this process.

O ur results differ from those of 
ALROY1 (1972) who presented a case of 
basophil leukemia in a dog with only 1 per 
cen t  o f  c i r cu l a t i ng  basophils and a 
predominance of immature granulocytes be­
side few basophils in bone marrow and other 
organs.

Basophi l  l euke mi a  and systemic 
mastocytosis in the dog may have similarities 
which could be of interest to compare. 
PENNACHIO & MELE6 (1971) studied an 
i n t e r me d i a t e  f o r m b e t we e n  systemic 
mastocytosis and promyelocyte leukemia, 
discussing the morphological similarities of 
b o t h  cel ls and t he  d i f f i cu l t i e s  in 
differentiating them. The mastocytoma and

mastocytosis occur with certain frequency in 
dogs, but the latter is always associated to 
the presence of primary tumor in the skin. 
T h e  d i f f e r en t i a l  d iag n o sis  b e t w e e n  
mastocytosis and basophil leukemia was 
established by the non existance of any 
nodules resembling mastocytoma in the skin 
or other organs of the first case. Beside this, 
some differences between basophils and 
mast cells related to  morphological aspects, 
m a i n l y  t h e  f o r m o f  nuc l e us  and  
h y s t o c h e m i c a l  cha r ac t e r i s t i c s ,  were 
established (PHOTO 4). The eosinophilia 
and basophilia observed in the second case 
during the whole development of the disease 
were constant and both cells presented 
normal morphological aspect. Mast cells 
were observed in the peripheral blood of this 
animal, mainly at the final stage of the 
disease and the circulating cells mantained 
no morphogical similarities to basophils. 
According to ASBOE-HANSEN1 (I960), 
basophilia associated to mastocytosis could 
be explained through the basophil-mast cell 
unitary system theory. Also PENNACHIO 
&MELE6 (1971) discussed the possibility of 
the sole origin of both cells. However the 
cases now presented suggest two different 
origins for these cells, since in  the first case 
there was a predominance of immature 
basophils in the peripheral blood and within 
the liver, spleen and mesenteric lymph node 
parenchima, while in the second case a 
predominance of mast cells in metastic foci, 
associated with a slight increase in normal 
basophils and appearance of mast cells in the 
peripheral blood was clearly shown.
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TABELA 1 — Hemogram results from  the dog with basophil leukemia (CASE n? I).

----- ^____D A TE

BLOOD ~~~~~-----------_
09111 09113

Erythrocytes (million leu. mm) 4,5x106 4 ,3x l06
Hemoglobin (gm/100 cc) 12,0 10,0
P.C.V. (cc/lOOcc) 40,0 33,0
Leucocytes 150.000 115.000
Band neutrophil 15 11
Neutrophil 48 55
Eosinophil 1 0
Basophil 22 16
Lymphocyte 1 1
Monocyte 13 18

Note: Anomalous basophils in various badly defined maturation stages, a few  with rough granules 
fu lly  masking the nucleus. Staining with toluidine blue showed metachromasia. On the 
09113 smear the more immature aspect predominates.

TABELA 2 — Hemogram results from  the dog with mastocytoma (CASE n? 2).

DATE

BLOOD D A T ^ ~ ~ ^ _
08116 09102 09116 09126 10/04 10/09 10/16 10/21

Erythrocytes î̂  06 leu mm) 7.5 6.4 6.1 6.5 6.5 6.5 4.5 3.9
Hemoglobin (gml 100 cc) 13.0 13.0 12.5 11.0 12.5 12.8 10.0 8.0
P.C.V. (cc/lOOcc) 40.0 39.0 35.0 35.0 35.0 37.0 30.0 26.0
Leucocytes( 10 31 cu m m ) 11.7 17.6 26.6 30.6 35.0 58.0 16.4 25.7
Metamyelocytes 0 0 0 0 0 2 2 0
Band-neutrophil 0 0 2 3 7 11 11 3
Neutrophil 49 71 73 60 62 47 73 83
Eosinophil 11 15 14 22 24 13 8 3
Basophil 3 4 2 2 1 4 1 2
Lymphocyte 28 9 8 9 5 22 3 4
Monocyte 9 1 1 4 1 1 2 5

Note: Presence o f  band and metamyelocyte eosinophils with little granulation. Basophils also with 
little granulation starting on 09126. Anisocytosis, hypocromia and basophilia o f  erythrocytes 
were observed.
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h iio t o  I PHOTO 2

PHOTO 3 PHOTO t

PHOTO 1 — Circulating basophils in the first case. Rosenfeld staining. X 1000.
PHOTO 2 — Basophil myeloid metaplasia foci within lymph node. Toluidine blue staining, x  100. 
PHOTO 3 — Basqphil myeloid metaplasia foci within liver. Alcian blue + PAS staining, x  100. 
PHOTO 4 — Morphological and hystochemical aspects o f  basophils (Basophil leukemia) and mast 

cells (Mastocytoma). Alcian blue + PAS staining, x  600.
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RESUMO: Dou casos de distúrbios malignos na produção de basófilos e mastócitos foram 
relatados em cães. 0  primeiro foi caracterizado pela presença de intensa basofilia, sendo os basófilos 
circulantes de aspecto imaturo e existência de focos de me ta pias ta mielotde no figado, buço e U nfonodos  
nos quais predominavam basófilos com o aspecto citado, \o  segundo caso predominavam os mastócitos 
nos linfonodos e focos metastáticos além de ligeira baso filio e mastocitose. Os basófilos no primeiro caso 
e os mastócitos no segundo foram diferenciados atmvés do morfologia e Mmctensticas h u to q u i nucas.

UNITERMOS: Leucemia batofilica *; Mastocitoma maligno *; neoplasias, cães *■
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