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Three dogs were subcutaneously infected with Trypanosoma brucei 
strain ILRAD 1797. Artificial haemolytic anaemia was induced in 2 
other dogs by phlebotomy, heat treatment and r-e-infusion of the 
blood, while 2 dogs were kept as control animals. The infected ani- 
mals developed pan-leucopenia and thrombocytopenia, while the 
dogs with artificial haemolytic anaemia developed leucocytosis and 
thrombocytosis. These findings suggest that there was a bone mar- 
row depressing factor in the plasma of T. bmcei-infected dogs espe- 
cially as it affected leucocyte production. 

Key words : Dog - Trypanosoma bru& - Experimental infection - Anae- 
mia Blood Nigeria. 

INTRODUCTION 

Although natural canine trypanosomosis has already 
been reported (11, 18), and experimental canine trypano- 
somosis described (13, 14, 17, 19), the leucocyte and 
thrombocyte changes have not yet been described. 

Pan-leucopenia is generally reported in acute trypano- 
somosis (1, 4), but leucocytosis is a feature of Trypano- 
sema brucei-infected deer mice (5). The decrease in the 
total number of white blood cells (WBC) is reflected in all 
the WBC components, but monocytosis has consistently 
been repot-ted in T, brucei infection of rodents (5) and in 
T. vivax infection of ruminants (3, 8). However, no signifi- 
tant change in monocyte counts was reported in T. con- 
golense infection of cattle (15). 

Thrombocytopenia is a common characteristic of both 
human and animal trypanosomosis (2, 9, 22). Detailed 
leucocyte and thrombocyte responses have not been 
repot-ted in the Iiterature on canine trypanosomosis. This 
paper reports the leucocyte and thrombocyte responses 
in T. brucei infected dogs. 
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MATERIALS and METHODS 

Experimental design 

The design of this work was described in (19). Seven 
local dogs (mongrels) of 7 to 18 months old were used in ~ 
this experiment. They were kept in standard kennels at 
the Department of Veterinary Medicine, University of 
Ibadan, Ibadan, Nigeria. 

The dogs were kept for about 4 months to acclimatize 
before the experiment, when they were dewormed, 
deticked, and screened and treated against babesiosis. 
Three dogs were subcutaneously infected with the T. bru- 
cei strain ILRAD 1797. At-tificial haemolytic anaemia was 
induced in 2 other dogs by phlebotomy, heat treatment 
and re-infusion of the blood, while 2 dogs were kept as 
controls. 

Animal infection and plasma inoculation into mouse ~ 

The infection and induction of artificial haemolytic anae- l, 
mia (AHA) were carried out as described by Omotainse 
and Anosa (19), as was the plasma inoculation into mice. ~ 

Haematological techniques i 

The WBC counts were determined in a Neubauer hae- ; ~ 
mocytometer using a blood dilution of 1 : 20 in 2 % aque- 
ous solution of acetic acid to which gentian violet was 

~ 
~ 

added. For platelet counts, the blood was diluted 1 : 20 ~ 
with 1 % ammonium oxalate and counted in a ~ 
haemocytometer. WBC differential counts were made on 
thin blood smears stained with Wright’s stain (20). 

The plasma samples harvested from each dog were ino- 
culated into 4 mice and the mice were heart-bled 6 days ~ 
later for haematology. This was dorie to evaluate the leu- 
copoietic potential of the sera in the mice. 

l 

RESULTS ~ ~ 

T. brucei infection produced a hyperacute disease in 
dogs. There was a sudden development of anaemia. This 
anaemia, already described by Omotainse and Anosa ~ 
(19) led to an unequal and unsustained increased pro- ~ 
duction of new red blood cells (reticulocytes). 
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Leucocyte counts 
in T. brucei infected dogs 

On average, there was a Sharp decrease in the total 
leucocyte counts, especially in the first 4 weeks of infec- 
tion when there was a significant decrease (p < 0.001) 
(table 1, fig. 1). Thus the total WBC dropped from a pre- 
infection value of 12.72 + 3.23 x 103/pl to 5.175 f 3.01 x 
1 03/pI by the fourth week of infection. The animal that sur- 
vived for 8 weeks after infection had a terminal total WBC 
Count of 5.50 x 1 03/yl. 

Leucocyte counts of dogs with artificially 
induced haemolytic anaemia (AHA) 

In dogs with AHA, the total leucocyte counts rose sharply 
from 11.61 + 2.43 x 103/pl before onset of bleeding to 
19.5 f 7.78 x 103/pl by the third week. Terminally, a dog 
with AHA had a total WBC Count of 23,600/@ of blood 
compared to 5,5OO/pl recorded for an infected dog (tables I 
and II, fig. 1). While the leucopenia recorded in T. brucei 
infected dogs was characterized by neutropenia, lympho- 
penia, eosinopenia and mild monocytopenia, the dogs 
with AHA had leucocytosis with neutrophilia, eosinophilia, 
slight early lymphocytosis and early monocytosis. 

Leucocyte counts in mice with plasma inoculation 

The WBC counts of mice that received anaemic dog plas- 
ma showed maximum values in those mice that received 
plasma of T. brucei-infected dogs after 10 days of 
infection. Mice that received plasma from terminal parasi- 
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Figure 1 : Total and absolute leucocyte andplatelet counts of T. bmcei- 
infected dogs and dogs subjected to artijïcial haemolytic anaernia (AHA). 

taemic dogs or AHA plasma yielded similar WBC counts, 
slightly higher than those of the recipients of control plas- 
ma (table Ill). 

TABLE 1 

Leucocyte counts and their changes in T. brucei infected dogs 

* 

* Mean of 10 counts from 2 control dogs taken during the experiment. ** Pre-infection values. *** Values for dogs number 04 alone. 
a to e indicated levels of significance relative to corresponding values of controls for each parameter (a = p < 0.001 ; b = p < 0.005 ; c = p < 0.05 ; e = not significant). 
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Except for mice inoculated with 10th day infection plasma 
and showing platelet counts of 135,OOO/~l, all mice inocu- 
lated with infected plasma had slightly lower platelet 
counts than the 118,OOO/ul found in mice inoculated with 
AHA plasma. 

Whereas there was a gradua1 decrease in the platelet 
counts of dogs with T. brucei infection, there was a gra- 
dual increase in those with AHA (tables I and II, fig. 1). 
Platelet counts in dogs with AHA were also slightly higher 
than those of control dogs. 

DISCUSSION 

There was pan-leucopenia in T, brucei-infected dogs. 
This is consistent with earlier’results in T. vivax and T. 
congolense infections of ruminants (4, 16, 21) and in T. 
brucei infection of mice (l), although monocytosis has 
been reported in T. brucei-infected mice (1) and T, vivax- 
infected sheep and goats (4). 

Thrombocytopenia which occurred in T. brucei-infected 
dogs has also been reported in T. gambiense infection of 

TABLE II 

Mean leucocyte values of dogs subjected to artitkial haemolysis 

* Mean of 10 counts from 2 control dogs taken during the experiment. ** Values before induction of haemolysis. + Death of one dog. 

TABLE III 

Mean white blood ce11 counts of heart blood of mice six days after inoculation with plasma from control dogs, 
dogs with T. brucei infection and dogs with artificial haemolytic anaemia 
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man and rats (lO), T. brucei infection of rats and rabbits 
(12), and in T. vivax infection of cattle (15) and goats (6). 
Important mechanisms that precipitate thrombocytopenia 
in trypanosomosis include thrombocyte aggregation, pro- 
duction of anti-platelet auto-antibodies, and phagocytosis 
of thrombocytes in the spleen and haemolymph nodes of 
infected animals (2), and these may be major factors 
involved in the T. brucei-infected dogs. The changes 
recorded in thrombocyte counts as a result of mouse 
inoculation with plasma from T. brucei-infected dogs, 
were essentially similar to those inoculated with plasma 
from AHA and control dogs. They all resulted in marginal 
increases in thrombocyte counts. This shows that in gen- 
eral, the production of thrombocytes from the bone mar- 
row was not depressed by factors in the plasma. 

The response of dogs to AHA is characterized by leuco- 
cytosis with neutrophilia, lymphocytosis and monocytosis, 
as well as by thrombocytosis, thus differing from that of 
dogs with T. brucei infection. The failure of the dogs 
infected with T. brucei to develop similar responses 
despite the haemolytic nature of the accompanying anae- 
mia suggests that fundamental changes might be taking 
place in the bone marrow of trypanosome-infected ani- 
mals, depressing its responsiveness to the haematologi- 
cal events occurring in trypanosomosis. It is pertinent that 
the marrow composed of metamyelocyte, band and seg- 
mented cells were markedly depressed in T. vivax infec- 
tion of sheep (4) and in T. congolense infection of cattle 
(21). Recent studies in calves infected with T. vivax has 
shown that the marrow granulocyte reserve was 
depressed and that this was due to massive phagocytosis 
of these cells by macrophages in the bone marrow (7). 

In view of the drop in myeloid : erythroid ratio usually 
occurring in the marrow of trypanosome-infected animals 
(2) it is also possible that the cytokines that control vari- 
ous haemopoietic lines are modified to enhance the pro- 
duction of some and depress others such as granulocy- 
tes, though there was an initial but unsustained induced 
leucocytosis in mice which received plasma from dogs 
recently infected with T. brucei. 

CONCLUSION 

There was leucopenia in T. brucei infection of dogs, cha- 
racterized by neutropenia, lymphopenia, eosinopenia, 
monocytosis and thrombocytopenia. In contrast, dogs 
with AHA developed leucocytosis with neutrophilia, lym- 
phocytosis, monocytosis and eosinopenia. The plasma of 
T. brucei infected dogs induced increased leucocytosis in 
mice in the early part of infection, but this potential was 
lost with time. Similarly, lower platelet counts were recor- 
ded generally in mice injected with infected plasma than 
those injected with plasma from AHA dogs. 
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Trois chiens ont été infectés par une souche ILRAD 1797 de Trypano- 
sema brucei par voie sous-cutanée. Une anémie hémolytique a été 
provoquée artificiellement chez deux autres chiens par phlébotomie, 
traitement thermique et réinjection de sang, alors que deux autres 
chiens ont servi de témoin. Les animaux infectés ont manifesté une 
panleucopénie et une thrombocytopénie, alors que les chiens atteints 
d’une anémie hémolytique provoqué artificiellement ont présenté une 
leucocytose et une thrombocytose. Ces résultats laissent supposer 
l’existence d’un facteur d’aplasie médullaire dans le plasma des 
chiens infectés à T. brucei, d’autant plus que la production leucocy- 
taire a été affectée. 
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Se infectaron via suhcutanea 3 perros con Trypanosoma brucei cepa 
ILRAD 1797. En otros 2 perros se indujo artitïcialmente une anemia 
hémolitica, por flebotomia, tratamiento de calor y re infusion sangui- 
nea, mientras que 2 perros se mantuvieron como animales control. 
Los animales infectados desarrollaron pan leucopenia y trombocito- 
penia, mientras que 10s perros con anemia hemolitica artificial desar- 
rollaron leucocitosis y trombocitosis. Estos hallazgos sugieren la pre- 
sencia de un factor de depresion de la médula osea en el plasma de 
10s perros infectados con T. brucei, especialmente debido a la afecciim 
de la producci6n leucocitaria. 
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