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The experiment was performed on 9 mixed-breed dogs (6 infected and 3 non-infected controls). The 
experimental infection was provoked with Trichuris vulpis (10000 eggs/kg). The clinical signs and 
the following haematological parameters were monitored: haemoglobin, packed cell volume, red 
blood cell counts and morphology,  mean corpuscular haemoglobin (MCH), mean corpuscular hae-
moglobin concentration (MCHC), mean corpuscular volume (MCV), haemoglobin index (HbI),  
erythrocyte sedimentation rate (ESR), total and differential white blood cell counts.  

A typical clinical signs of the disease was the diarrhoea that resulted in full exhaustion and 
cachexia. In infected dogs, elevated haemoglobin and MCH values were observed between post infec-
tion days 60 and 207, decreased MCV by day 15 and 35 and no changes in PCV, HbI values and red 
blood cell morphology. Also, a leukocytosis with eosinophilia, neutrophilia (on the account of seg-
mented neutrophils’ elevation), lymphocytopenia and enhanced ESR were found out. 

Key words: dogs, Trichuris vulpis, trichurosis 

INTRODUCTION 

Trichurosis is a nematodosis of carni-
vores, caused by Trichuris vulpis Froelich 
(1789) belonging to the Trichuridae fam-
ily. The most typical clinical signs of 
trichurosis are: diarrhoea (often chronic 
and bloody mucoid), abdominal discom-
fort (from unclear distress to acute pain), 
pica, dehydratation, weight loss and dry, 
dirty hair coat (Miller, 1941, Smith, 1954, 
Prelesov & Grosev, 1994), depression, 
rapid exhaustion (Rubin, 1954, Cardani et 
al., 1978). Several cases, in which the 
disease was manifested by alternating  
episodes of diarrhoea and constipation 
(Widmer & Van Kruiningee, 1974; Ewing 
& Bull, 1996), neurological and beha-
vioural disorders as fits and hysteria (Em-

(Emmerson, 1941) were also reported. 
The reported clinical manifestations are 
related by some authors (Smith, 1954) to 
the intensity of invasion (the infection 
with hundreds to thousands of parasites in 
the large intestine is accompanied by 
bloody diarrhoea, dehydratation, anaemia 
and death whereas the infection with up to 
12 parasites is asymptomatic), to the loca-
tion of parasites and to the individual 
traits of the host (age, body condition and 
pre-sence of other parasitic infections). 

Burrows & Lillis (1964) have pro-
vided evidence that T. vulpis is haemato-
phague, but there are no studies upon the 
haemotological changes in infected dogs. 
The opinions about anaemia as a sign ac-
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companying trichurosis, are contradictory. 
In dogs with mixed Ancylostoma caninum 
and T. vulpis infection, anaemia with neu-
tropenia, eosinophilia and monocytosis 
was reported (Cardani et al., 1978). The 
authors stated that the anaemia was caused 
by A. caninum that is a considerably more 
active haematophague than T. vulpis.

The reviewed data showed that the 
pathogenesis of trichurosis is not ade-
quately studied. The aim of the present 
study was to follow out the clinical signs 
and the haematologial changes occurring 
in dogs, experimentally infected with T. 
vulpis.

MATERIALS AND METHODS 

Animals 

The studies were performed on 9 mixed-
breed dogs (2 male and 7 female) at the 
age of 6−12 months, weighing 3−5 kg.  

After a 10-day period of adaptation, 
the dogs were vaccinated and revaccinated 
with Novibac DHP (Intervet, Holland). 
They were twice treated against parasites 
at 14-day intervals with the combination 
praziquantel, pyrantel embonate and fe-
bantel (Drontal plus, Bayer, Germany) at 
a dose of 1 tablet/10 kg. A disinsection 
was performed with permethrin and car-
baryl (Tapilan B, Dorvet, Israel). The 
animals were divided into 2 groups: ex-
perimental − infected (1 male and 5 fe-
males) and control − non-infected (1 male 
and 2 females). For prevention of any 
accidental infection, the animals were 
housed in cages, previously cleansed and 
disinfected with warm 2% NaOH solution. 

Experimental infection 

The experimental infection was provoked 
by oral administration of T. vulpis eggs 
(10000 eggs/kg). 

Blood sampling 

Blood samples for erythrocyte sedimenta-
tion rate (ESR) determination were asepti-
cally obtained from vena cephalica ante-
rior by sterile syringes and needles. For 
analysis of red blood cells (RBC), white 
blood cell counts (WBC), haemoglobin 
(Hb), packed cell volume (PCV) and 
mean corpuscular volume (MCV) and for 
preparation of blood smears, 6 mL blood 
with EDTA were obtained from the same 
vein and analysed immediately. Blood 
was sampled prior to the infection and by 
post infection days 15, 35, 60, 112 and 
207. 

Haematological studies 

Red blood cell counts, total WBC counts, 
Hb, PCV and MCV were determined by 
an automated haematological analyser 
(Haematology System 150). The differen-
tial WBC counts were determined on a 
blood smear stained with May-Grünwald-
Giemsa stain. The ESR was determined 
by the micromethod of Panchenko. The 
following RBC indexes were calculated: 

Mean corpuscular haemoglobin 
(MCH) as  

MCH [pg] = Hb [g/L] / RBC [1012/L]; 
Mean corpuscular haemoglobin con-

centration (MCHC) as 
MCHC [g/L] = Hb [g/L] / PCV [L/L]; 
Haemoglobin index (HbI) as 

]L/g[Hb]L/10[RBC
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where the index "c" = "control" and 
"e" = "experimental". 

Morphological changes in RBC were 
assessed microscopically (Laboval 4 mi-
croscope, Zeiss, Austria). 
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Parasitological studies 

The degree of infection was determined 
post mortem by counting of parasites. The 
infection with < 12 parasites was consi-
dered as weak, with > 12 and < 100 para-
sites − as medium and with > 100 para-
sites − as heavy. 

Statistical analysis 

The data were statistically processed by 
the one-way analysis of variance 
(ANOVA) at the P<0.05 level. 

RESULTS  

Clinical studies 

In control dogs, no clinical signs of dis-
ease or deviations in the general condi-
tions were observed during the 275-day 
period of the study. 

In experimental dogs, a short-term di-
arrhoea occurred 10−15 days after the 
infection, characterized by discharge of 
soft faeces with yellow colour. After the 
60th day, the diarrhoea became permanent 
and resulted in full exhaustion and 
cachexia. The faeces were soft, yellow 
and with increased mucus content. After 
the 120th day, mucoid and blood appeared 
in faeces of experimental dogs. Their ap-
petite and the thirst were preserved until 
the death of animals. 

In 3 of infected dogs, a gradual hair 
loss and red skin papules occurred be-
tween post infection days 60 and 120. 
Afterwards, the hair coat was slowly re-
newed, but the skin was with decreased 
elasticity, rough and scaly. 

Between days 220 and 275, the disease 
was lethal for all dogs. The necropsy re-
vealed sexually mature Trichuris located 
predominantly in the region of the ileoce-
cocolic valve. The degree of invasion was 

from 154 to 1070 Trichuris organisms. 
According to the criteria of Smith (1954) 
it was determined as heavy (Table 1). 

Haematological studies 

The results of haematological studies are 
presented in Tables 2, 3 and 4. 

In the experimental group (Table 2), 
Hb increased between days 60 and 207. 
This elevation was statistically significant 
vs both baseline and controls by day 60 
(P<0.01) and by day 207 (P<0.001 vs 
baseline and P<0.05 vs controls). RBC 
counts in infected animals tended to be 
slightly elevated and were statistically 
significantly higher than baseline values 
by days 112 and 207 (P<0.01). A similar 
increase occurred in PCV values from the 
15th day onward only vs baseline (P<0.01; 
P<0.001 by day 207). 

The RBC indexes in the infected 
groups were characterized by elevation in 
MCH by post infection day 60 (P<0.05 vs 
baseline), significantly higher MCV val-
ues by days 15 and 35 (P<0.001 compared 
to baseline and P<0.01 and P<0.05 com-
pared to controls by days 15 and 35 re-
spectively). The ESR was considerably 
enhanced in experimental dogs by day 35 
(P<0.05). 

Table 1. Degree of infection in dogs, 
experimentally infected with T. vulpis 
(10000 eggs/kg) at the different post in-
fection intervals 

Dog 
No. 

Post infection 
day 

Number of 
parasites 

7 220   175 
3 220   182 
1 232   547 
5 238 1070 
6 265   163 
2 275   154 
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The HbI is presented in Table 3. No sig-
nificant changes in this parameter were 
observed. The RBC morphology was not 
altered − the RBC size (6−10 µm) and 
staining were unchanged, no inclusions 
were present. In two of infected dogs, a 
slight poikilocytosis was noticed. 

The changes in total and differential 
WBC counts are given in Table 4. In ex-
perimentally infected dogs, total WBC 
counts increased statistically significantly 
between days 60 and 207 vs controls 
(P<0.05÷0.01). Higher percentages of 
eosinophils between post infection days 
35 and 60 (P<0.01 vs controls)  and of 
segmented neurophils by day 207 
(P<0.05) were present. The band neutro-
phils and lymphocytes decreased com-
pared to non-infected dogs by days 112 
and 207 respectively (P<0.05). 

DISCUSSION 

The clinical signs observed by us are also 
communicated by Prelesov & Grosev 
(1994) and Widmer & Van Kruiningen 
(1974) in heavily infected dogs. The 
heavy T. vulpis infection caused large 
intestine inflammation manifested by 
permanent  bloody mucoid diarrhoea that 

was probably responsible for the observed 
haematological changes. 

The increased RBC counts was ac-
companied by increased values of Hb, 
PCV and RBC indexes, possibly as a re-
sult of the dehydratation following  the 
continuous diarrhoea in infected dogs. 
Because of the lack of respective haema-
tological data in dogs, infected with T. 
vulpis, we compared our results with data 
obtained in children infected with T. 
trichura. In 409 heavily infected children, 
Ramdath et al. (1995) observed a slightly 
reduced Hb concentrations, MCV and 
MCHC, but RBC counts were not 
changed. The data reported by Tsuyuoka 
et al. (1999), Grell et al. (1981), Green-
berg & Cline (1979), King et al. (1997) 
and Atukorala & Lanerolle (1999) showed 
that the trichurosis in children was not 
associated with anaemia. The enhanced 
ESR could be interpreted with regard to 
intestinal tract inflammation. 

The occurring changes in total WBC 
counts and the percentages of WBC 
classes during the different periods of the 
study could be explained by the activation 
of the mechanisms of systemic non-
specific defense against the parasitic in-
fection. The early increase in eosinophils’ 
percentages is indicative of their initiating 
role in the destruction of parasites. Ac-
cording to some authors (Tizard, 1996) 
their counts increased 10 to 30 times un-
der the influence of interleukin-5 released 
by T-helpers. Eosinophils exert their 
phagocytic function via secretion of en-
zymes that injury or kill the parasites 
(Spry, 1985). The increase in segmented 
neutrophils in the later stages of the dis-
ease is probably determining the efficacy 
of the systemic antihelminthic response. 

The reduced blood lymphocyte per-
centages observed by day 207 could be 
probably  due  to  the   migration  of  these 

Table 3. Color index (HbI) values in 
dogs, experimentally infected with T. 
vulpis (10000 eggs/kg) prior to and after 
the challenge 

Post infection days HbI 
Day 0 (prior to infection)    175 
Day 15   182 
Day 35   547 
Day 60 1070 
Day 112   163 
Day 207   154 
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cells towards the intestinal tract. Unpub-
lished data of ours evidence a profuse 
infiltration of lymphocytes into the caecal 
and colonic mucosa and submucosa. Ac-
cording to Tizard (1996), the lymphocytes 
mobilized into the intestines inhibit the 
activity of helminths that penetrate deeply 
into the intestinal mucosa. 

CONCLUSION 

The course of the experimental trichurosis 
in dogs in our study was chronic with a 
permanent bloody mucoid diarrhoea that 
results in dehydratation, cachexia and 
death. Consequently to dehydratation, 
blood parameters changed and were char-
acterized by elevated Hb, RBC, PCV, 
MCHC and MCV values. Increased total 
WBC counts, eosinophilia and neutro-
philia probably related to an activation of 
the non-specific systemic defense as well 
as lymphocytopenia were observed. The 
enhancement of ESR and the pathological 
leukocytosis were most likely manifesta-
tion of general systemic changes under the 
influence of T. vulpis-induced large intes-
tinal inflammation. 
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