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Atypical theileriosis with cutaneous
involvement in a cow: a case report
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Summary

Bovine tropical theileriosis caused by Theileria annulata is an
overwhelming haemoprotozoan tick-borne disease in taurine and cross-
bred cattle in Punjab. However, there seems to be no report from India
of cutaneous nodules associated with the disease. This report describes
a five-year-old cross-bred cow presented to a university clinic with a
history of fever, inappetence and malaise for the past six to seven days.
Clinical examination revealed normal vital parameters, pale mucous
membranes, mild enlargement of the prescapular lymph nodes and
multiple subcutaneous nodular masses (2-4 cm) on the neck and
abdomen. Haematology revealed mild anaemia and leucopenia with
48% neutrophils, 48% lymphocytes and 4% eosinophils. Romanowsky
stained smears of fine needle aspiration biopsy samples from swollen
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lymph nodes and subcutaneous masses showed an increased number of
lymphoid cells, suggesting cutaneous lymphomatosis. However, a
critical examination of the smears from subcutaneous nodules showed
a large number of Koch’s blue bodies in macrophages and
lymphoblasts, and several piroplasms were also noticed within the red
blood cells in lymph node smears. A peripheral blood smear revealed
mild to moderate parasitaemia. Extracted DNA from the
parasitologically positive blood sample was subjected to nested
polymerase chain reaction (NPCR) using T. annulata species-specific
primers encoding the 30-kiloDalton major sporozoite surface antigen.
The desired 572-base pair amplified product of the nPCR was
comparable to the positive control. This seems to be a rare case of T.
annulata in an adult cross-bred cow, showing cutaneous nodular
involvement.
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Introduction

Bovine tropical theileriosis poses major problems for the health and
management of cattle and causes huge economic losses in terms of
productivity and health in India. It is caused by the tick-borne obligate
intracellular protozoan parasite Theileria annulata that infects both
wild and domestic bovidae throughout the world and is transmitted
transstadially by Hyalomma anatolicum, a three-host tick, which acts
as a biological vector (1). The parasite causes infection of leucocytes
by sporozoites, which is followed by maturation of schizonts into
merozoites, and subsequent infection of red blood cells (RBCs) with
formation of piroplasms. The disease is of great significance because
cows that have recovered from acute or primary theileriosis remain
carriers for a long period, possibly for their lifetime, acting as reservoirs
of infection for ticks (2).

The disease is common in Punjab and is characterised by fever, anaemia
and swollen superficial lymph nodes, particularly the prescapular
lymph nodes (3, 4). The severity of infection depends on the
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susceptibility of the host, the quantum of infection delivered by vector
ticks and parasite virulence (5, 6). The chief pathological features of
acute lethal tropical theileriosis are associated with dysfunction of the
lymphoid and reticulo-endothelial systems, and haematological
changes. On farms in a stable endemic state, the clinical signs are
usually unnoticed in adults, but 10-20% mortality may occur in calves.
In the acute lethal disease, cattle show pronounced clinical signs within
five to seven days of infection, and at this stage schizonts become
detectable in the lymph node(s) draining the site of infection (7).

This communication reports a rare case of non-fatal theileriosis with
cutaneous involvement in an adult cow, suggesting metastasis and
development of schizonts in the cutaneous lymphoproliferative
nodules, leading to moderate parasitaemia and clinical disease under
stress.

Case presentation

A five-year-old cross-bred cow was presented with a history of fever
(40.5-41.2°C), inappetence and malaise for the past six to seven days
without any evidence of tick infestation. The cow showed a gradual
reduction in milk yield. Clinical examination revealed normal body
temperature (38.7°C), heart rate (68 beats per minute [bpm]) and
respiration rate (24/min), pale mucous membranes and mild
enlargement of prescapular lymph nodes. On further examination, nine
easily movable subcutaneous nodular masses varying in size from 2 to
4 cm in diameter were palpable on the neck and abdomen (Fig. 1).

Multiple cutaneous and movable nodular foci at the right
paralumbar fossa and on the neck
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Materials and methods

A blood sample (2 ml) collected aseptically from the jugular vein was
transferred to ethylenediaminetetraacetic acid (EDTA) vials for the
analysis of blood cellular components. The blood samples were
analysed within 2 h of blood collection for haematology. The blood
smears were air dried, stained with Leishman stain, examined with
immersion oil under a light microscope and evaluated for the presence
of haemoprotozoa.

In addition, fine needle aspiration biopsy (FNAB) samples were taken
from the swollen lymph nodes and subcutaneous nodular masses for
cytological examination. The DNA was extracted from peripheral
blood and subjected to nested polymerase chain reaction (nPCR) using
T. annulata species-specific primers targeting the 30-kiloDalton (kDa)
major merozoite surface antigen (Tams 1) (8).

Results

Haematology revealed 6.9 g/l haemoglobin and a total leucocyte count
(TLC) of 4,200 per mm? (48% neutrophils, 48% lymphocytes and 4%
eosinophils). The blood smear on routine examination appeared
negative for Theileria initially. However, given the presence of the
nodular masses, the case was suspected to involve subcutaneous
neoplasia and thus Romanowsky stained smears of the FNAB were
prepared.

The cytological examination of the smears from swollen lymph nodes
and subcutaneous masses showed increased numbers of lymphoid cells
suggesting cutaneous lymphomatosis (Fig. 2). However, a detailed
examination of the smear revealed pleomorphic lymphoid cells
composed of 50% small lymphocytes along with lymphoblasts and a
significant number of macrophages, besides a few neutrophils and
plasma cells, indicating a lymphoproliferative disorder.
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Fig. 2

Fine needle aspiration biopsy sample showing lymphoproliferation
and the presence of Koch’s blue bodies in lymphoblasts and
macrophages as well as outside the cells

Re-staining and further examination of the smears, particularly those
from subcutaneous nodules, showed a large number of Theileria-like
schizonts in various stages of development in the macrophages and
lymphoblasts. Some of them were found to be extracellular and even
releasing free merozoites (Fig. 3). In addition to schizonts in the
macrophages and lymphoid cells, several piroplasms were also noticed
within the RBCs of the cytological smears from the cutaneous nodules.
For confirmation, more FNABs were taken from different subcutaneous
masses and stained with Leishman stain. Again, the smears from
different sites revealed numerous schizonts in lymphocytes and
macrophages along with a large number of piroplasms within the RBCs
from these masses. However, the aspirates from prescapular and
prefemoral lymph nodes contained notably fewer parasitic forms than
those from subcutaneous nodular masses. As the blood smear was
initially negative for Theileria, a peripheral blood smear was prepared
later from an ear vein, which revealed piroplasms within the RBCs
(Fig. 4), indicating moderate parasitaemia.
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Fig. 3

Several Theileria schizonts at different stages of development
presenting extra- and intracellularly in a fine needle aspiration
biopsy smear. 100x (Leishman stain)
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Fig. 4

Presence of piroplasms within the red blood cells (arrows) and free
merozoites in a fine needle aspiration biopsy smear.
100x (Leishman stain)
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The DNA extracted from the parasitologically positive blood sample
was subjected to nPCR using Theileria annulata species-specific
primers encoding the 30-kDa major sporozoite surface antigen. The
desired 572-base pair (bp) amplified product of the nested PCR was
comparable to the positive control (Fig. 5).

Fig. 5

Agarose gel electrophoresis showing amplified 572-bp fragment of
Theileria annulata DNA produced by nested polymerase chain
reaction

bp: Base pair

L: 100 bp plus DNA ladder

P: Positive control

N: Non-template control
S: Sample positive for Theileria annulata DNA
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Based on the clinical signs, laboratory examination and molecular
confirmation, the condition was diagnosed to be tropical theileriosis
with cutaneous involvement. The cow was treated with a single deep
intramuscular injection of buparvaquone at 2.5 mg/kg (Butalex™,
MSD Animal Health, Ahmedabad, India), followed by three
intravenous injections of oxytetracycline hydrochloride (Steclin, Zydus
Animal Health, Haridwar, Uttarakhand, India) at 10 mg/kg once daily.
Supportive treatment comprised Belamyl™ (B complex liver extract
with vitamin Bi2 injection, Zydus, Ahmedabad, India) given at 10 ml
intramuscularly for five days. After 15 days, the owner reported gradual
improvement in the condition of the animal, with regression of the
cutaneous nodules, and the milk yield had returned almost to the normal
level. The cow was kept on supportive treatment for one more week.

Discussion

This case may be the first in India in which Theileria schizonts were
found in cutaneous nodules in an adult cow. Previously, urticarial
lesions due to theileriosis have been reported in an indigenous cow,
which is highly suggestive of the allergic consequence of acute
parasitaemia, which may have been responsible for intense pruritus in
that animal (9). The metastasis of schizont-infected cells from
prescapular lymph nodes to non-lymphoid organs, including the skin,
of adult cattle is similar to findings in six calves (10). However, the cells
parasitised by Theileria in those calves spread rapidly to the liver,
kidneys, lungs, abomasum, adrenal glands and pituitary gland but not
the skin. It is possible that the tropical theileriosis in the case described
herein was caused by parasites living in and disseminated by cytokine
secreting, proliferating mononuclear phagocytes (10), and therefore this
cannot be considered to be a lymphoproliferative disorder resulting
from the uncontrolled multiplication and metastasis of lymphoid cells
infected with T. annulata schizonts. The other possible mechanism is
that the organisms were harboured in the subcutaneous nodules and,
with the stress of the onset of winter, the disease flared up, resulting in
peripheral blood parasitaemia. Cutaneous lesions have been reported in
experimentally infected calves after attachment of Rhipicephalus
appendiculatus ticks infected with T. parva: skin lesions were recorded
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after 120 h of infestation (11). However, the nodules in those calves
were haemorrhagic nodules distributed throughout the skeletal muscles
and causing severe myonecrosis, but not involving the subcutaneous
tissues. There have been reports showing natural infection by
T. annulata in calves with widespread skin nodules (10, 12) but not in
an adult animal. Two clinical cases of tropical theileriosis were reported
in cattle with the uncommon clinical sign of skin nodules, with total
resolution of skin lesions in one animal and death of the other post
treatment (13).

The reduced haemoglobin concentration and TLC in the case reported
herein could be attributed to the toxic effects of metabolites of
T. annulata and tumour necrosis factor-o (TNF-a)) on erythrogenesis
(14). A decrease in TLC has also been reported previously (15). This
decrease has been related to destruction of leucocytes in lymphoid
organs and infiltration of these cells into other organs (16). However,
in another study, a decrease in total erythrocyte count and haemoglobin
but an increase in TLC was reported (13).

In this case, nPCR using T. annulata species-specific primers encoding
the 30-kDa major sporozoite surface antigen confirmed the infection.
The prevalence of T. annulata infection in the tick vector Hyalomma
anatolicum collected from healthy animals was reported as 8.3, 20.0
and 60.0% by methyl green—pyronin (MGP) staining, primary PCR and
nPCR, respectively (17). In the case of Theileria, most assays detect
genomic DNA and sensitivity is influenced by DNA extraction
efficiency (i.e. yield), gene copy number in the genome, number of
parasites (genomic copies) per cell sampled and the level of
parasitaemia. During clinical reactions, piroplasm parasitaemia may be
as high as 1-45% depending on the parasite species (18), but this
generally drops well below 1% in the asymptomatic carrier state (19).

Successful recovery from cutaneous theileriosis in an adult cow has
been reported following treatment with buparvaquone and
oxytetracycline, used with deltamethrin because ticks were
present (13).

9/13



Rev. Sci. Tech. Off. Int. Epiz., 38 (3) 10

Dermatological signs in bovine theileriosis are considered rare.
Scattered clinical cases have been reported in several enzootic regions
of the world. The presence of skin nodules may indicate a poor
prognosis (12, 13). This report seems to be unique, describing the first
case of non-fatal theileriosis with cutaneous involvement in an adult
cross-bred cow with no recent history of ticks, where the diagnosis was
confirmed by cytological and molecular examination, and the animal
showed recovery following treatment.
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