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Abstract: This study describes the clinical case of a Jersey female calf, 5 months-old, naturally infected
by Anaplasma marginale, from a dairy farm in Salto do Lontra city (Southwest of Parana State, Brazil). The
animal showed clinical signs suggesting haemoparasitosis, determining icteric mucous membranes, increased
heart and respiratory rates and 41,2°C of body temperature. Laboratory examination demonstrated the presence
of A. marginale in the blood smear, 12% of parasitaemia, normochromic and normocytic anaemia, leukocytosis
by monocytosis and lymphocytosis, gamma glutamyl transferase serum elevation, decrease of serum total
protein and albumin, and the increase of total bilirubin serum levels due to the elevation of indirect bilirubin.
This study reports the first case of A. marginale identified in the Laboratory for Veterinary Clinical Analysis at
Universidade Federal da Fronteira Sul (UFFS), Campus Realeza — PR (a new University in the region),
highlighting the importance of blood smear in order to identify and discriminate agents causing Complex Bovine
Parasitic Sadness.
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Resumo: O presente trabalho descreve o caso de uma bezerra, da raga Jersey de cinco meses de idade,
naturalmente infectada por Anaplasma marginale, pertencente a uma propriedade leiteira do Municipio de Salto
do Lontra (Sudoeste do Parana). O animal apresentou sinais clinicos sugestivos de hemoparasitose, constatando-
se mucosas ictéricas, aumento da frequéncia cardiaca e respiratéria, além de temperatura corporal de 41,2°C. Os
exames laboratoriais revelaram a presenca de A. marginale no esfregago sanguineo, parasitemia de 12%, anemia
normocitica normocrdmica, leucocitose por monocitose e linfocitose, elevacdo sérica da Gama Glutamil
Transferase, diminuicdo sérica de proteina totais e albumina, aléem do aumento dos niveis séricos de bilirrubina
total devido ao aumento bilirrubina indireta. Este trabalho relata o primeiro caso de A. marginale identificado no
Laboratério de Andlises Clinicas Veterinarias da Universidade Federal da Fronteira Sul (UFFS), Campus
Realeza-PR (uma nova Universidade da regido), destacando a importancia do esfregaco sanguineo na
identificacdo e diferenciacéo dos agentes causadores da Tristeza Parasitaria Bovina.
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Introduction

Anaplasma  marginale is  from
Anaplasmataceae family and Rickettsiales
order. It is classified as an obligate
intraerythrocytic hemoparasite (Aubry and
Geale, 2011) causing the destruction of
the red blood cells by stimulating
extravascular  hemolysis  which is
mediated by monocytes, so causing
hemolytic anaemia and jaundice. This
parasite is one of the agents of Complex
Bovine Parasitic Sadness, disease what
presents  significant  morbidity and
mortality, which can also be caused by
Babesia bovis and B. Bigemina protozoa
(FARIAS, 2007). However, the treatment
is different for each of these agents. So it
is very important to distinguish between
them.

Anaplasmosis and babesiosis clinical
signs are due hemolytic anaemia, thus, the
animal can show pale or icteric mucous
membrane, fever, dehydration and
anorexia in either case. On the other hand,
the anaplasmosis pathogenesis courses
with the extravascular destruction of
parasitized erythrocytes, whereas in the
babesiosis, the red cell can be destroyed
intravascularly or removed by the splenic
macrophages (extravascularly)  (JAIN,

1993).

This report has as objective to record
the finding of Anaplasma marginale in a
blood smear from a naturally infected
Jersey female calf, 5 months-old, besides
to show its hematologic alterations and
biochemical complications, as a means of
understanding disease clinical signs and
pathogenicity. This study reports the first
case of A. marginale identified in the
Laboratory for  Veterinary  Clinical
Analysis at Universidade Federal da
Fronteira Sul (UFFS), Campus Realeza —
PR (a new University in the region),
highlighting the importance of blood smear

in order to identify and discriminate agents

causing Complex Bovine Parasitic
Sadness.
Case Report

It is related a case of a naturally
infected Jersey female calf, 5 months-
old, from a dairy farm in Salto do
Lontra city (Southwest of Parana State,
Brazil)  showing  clinical  signs
suggesting haemoparasitosis, apathy,
anorexia, in sternal decubitus position,
hyperthermia,  41,2°C  of rectal
temperature, icteric conjunctiva and
vaginal mucous membranes, and higher
heart and respiratory rates: 110 bpm and
60 mpm, respectively. Blood samples

were collected by venous puncture and
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sent to Laboratory for Veterinary hemoglobin values and hematocrit, in line
Clinical Analysis at UFFS in order to with severe anaemia (normochromic and
perform haemogram, biochemical tests normocytic). On the other hand, leucogram
and hemoparasites research. (Table 1) showed an increase of the total

During the microscopic exam of the leukocyte number due to the increase of
blood smear (Diff quick stain), it was lymphocytes and monocytes. Biochemical
observed red blood cells containing little tests (Table 1) demonstrated elevation of
dark spots in peripheral location in line gamma glutamyl transferase (GGT) serum
with the intraerythrocytic bodies formed while Aspartate Aminotransferase (AST)
by Rickettsia (Figure 1), this way remained in normal level; decreasing of
confirming the infection of the calf by A. serum total protein and albumin, and the
marginale. This animal showed 12% of increasing of total bilirubin serum levels due
parasitaemia. to the elevation of indirect bilirubin. Values

Red blood cells count (Table 1) for urea and creatinine were as per the

showed reduction in erythrocytes number, standard description for the species.

Table 1. Haematological and biochemical parameters of calf naturally infected by Anaplasma

marginale.

Parameters Results Reference Values
Erythrocytes 2,94 5-10 (x 106/ul)*
Hemoglobin 4,3 8 — 15 (g/dl)®
Hematocrit 13,4 24 — 46 (%)?
MCWV! 45,6 40 — 60 (fL)?
MCHC? 32,1 30 — 36 (%)?
Total Leukocytes 13300 4.000 — 12.000/uL?
Lymphocytes 10241 2.500 — 7.500/uL?
Neutrophils 1463 600 —4.000/uL?
Monocytes 1463 25 — 840/uL?
Eosinophils 133 0 —2.400/uL?
AST 50 48 — 100 (UI/L)?
GGT 27 6,1 — 17,4 (UI/L)°
Albumin 2,3 3,03 — 3,55 (g/dI)°
Total Protein 6 6,7 — 7,4 (g/dl)°
Total Bilirubin 2,6 0,01 — 0,5 (mg/dI)°
Direct Bilirubin 0,32 0,04 — 0,44 (mg/dI)°
Indirect Bilirubin 2,28 0-0,3 (mg/dl)°
Blood Urea Nitrogen 26 20 — 30 (mg/dl)°
Creatinine 0,94 1 -2 (mg/dI)®

Mean corpuscular volume. 2Mean corpuscular hemoglobin concentration.
“Meyer e Harvey (1998), "Kaneko et al. (1997)
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Figure. 1. Blood smear of calf showing intraerythrocytic bodies befitting with Anaplasma
marginale (arrows). Moreover, it is observed anisocytosis and polychrom§‘ia. \

The animal was treated with
oxytetracycline  (single dose, 20mg/Kkg,
intramuscularly, and another dose three days
after) and with diminazene aceturate (single
dose, 3,5mg/kg, intramuscularly). The calf
responded well to the treatment, showing
better clinical signs.
Discussion

Researches have demonstrated
anaplasmosis clinical signs are observed after
parasitaemia exceeds 15% (Radostits et al.,
2007), and during the acute phase of the
disease, parasitaemia can vary from 15% to

48% (ALFONSO et al., 1996). However, the

animal studied in this report showed 12% of
parasitaemia, just enough to cause severe
anaemia and the development of anaplasmosis
clinical signs.

Additionally, some authors have related
that this disease is more frequent and more
serious in animals over six months-old
(KOCAN et al., 2003). But, in this case, the
animal was younger and showed a severe
clinical sign of haemoparasitosis.

Thus, the severity of anaemia with
parasitaemia less than 15% and the disease
development in an animal under six months-

old could be associated to the failure in
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colostrum feeding to the calf, as reported by
the farm owner. So, it is possible to affirm the
lack of passive immunity against the
hemoparasite, which could be obtained
through colostrum feeding, affected the health
of the calf.

It is known that anaplasmosis causes
anaemia in bovine (Gongalves et al., 2005),
but in this case is highlighted its acute
severity. The more red blood cells are
affected, the more extensive their damage by
extravascular haemolysis (Farias, 2007) and
the higher tissue hypoxia (Welzl et al., 2001),
which explain clinical signs of tachycardia
and tachypnea. Anaemia showed by the
animal, characterized as normochromic and
normocytic, does not correspond to
regenerative  anaemia  (macrocytic and
hypochromic) found in haemoparasitosis
(SULAIMAN et al., 2010; ESMAEILNEJAD
et al., 2012). The significant increase of
infected red blood cells associated to quick
phagocytosis and the very short time between
the beginning of the damage and the testing
accomplishment, which could not be enough
for bone marrow replaces new red cells in
blood circulation, can justify the type of
anaemia found in this study.

Leukocytosis by monocytosis and
lymphocytosis was already reported in small

ruminants infected by Babesia sp (Sulaiman

et al., 2010; Esmaeilnejad et al., 2012), where
macrophages activated by the hemoparasite
release  pro-inflammatory  cytokines as
Interleukin-1 (IL-1), Interleukin-12 (IL-12)
and Tumor Necrosis Factor (TNF) (Hemmer
et al., 2000), which are important activators of
polymorphonuclear and mononuclear cells in
bone marrow. Equal stimulation mechanism
can be triggered by Anaplasma marginale
since its pathogenesis also involves
macrophages activation.

Total bilirubin increasing occurred due

to the elevation of indirect bilirubin, which
can be explained by the immune-mediated
mechanism of anaemia caused by Anaplasma
marginale, where macrophages, mainly from
spleen and liver, perform erytrophagocytosis
causing extravascular hemolysis with the
increase of indirect bilirubin production and
the release of that metabolite in blood
circulation.
That fact explains the jaundice presented by
the animal, because serum values of bilirubin
above 2,0 mg/dL are enough to give rise to
yellowish skin and mucous membranes
(KANEKO et al., 1997).

This jaundice can be classified as pre-
hepatic through the mechanism described
previously. Results of gamma glutamyl
transferase (GGT) serum elevation are

according to Gongalves et al. (2005), thus
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showing a cholestatic disorder responsible for
GGT overflow to blood.

Total protein and albumin reduction
can characterize digestive disorder, fever or
lower food intake, as observed by Sulaiman et
al. (2010) in their research with small
ruminants infected by hemoparasites. It is
highlighted that fever (41,2°C) and lower food
intake were observed in the present study.

The treatment of the calf was
performed before Anaplasma marginale
diagnosis, thus it was applied oxytetracycline
and diminazene aceturate to it. However, data
obtained in this study showed that the
laboratory diagnosis of hemoparasites through
blood smear analysis is able to discriminate
agents causing Complex Bovine Parasitic
Sadness, which can avoid the use of

unnecessary drugs to treat animals.

Conclusion

Anaplasma marginale diagnosis can
be done through blood smear test, so making
possible the discrimination of agents causing
Complex Bovine Parasitic Sadness. In
addition, parasitaemia and red blood cell
parameters suggest anaemia severity, while
alteration in white blood cells parameters can
explain inflammatory activation mechanism

triggered by the parasite.
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