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Basophilic stippling and reactive lymphocytosis in bovine anaplasmosis — A case
report

Pontilhado Basofilico e Linfocitose Reativa na anaplasmose bovina - Relato de caso
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Abstract: Anaplasmosis is known for causing anemia in cattle. However, morphological
changes in the red and white blood cells are not often described in bovine anaplasmosis cases. Thus,
the aim of this work was to describe changes in blood cell morphology, such as the incidence of
basophilic stippling in red blood cells and the reactive lymphocytosis, presented by a 10-month-old
Jersey heifer, who was bred in a dairy farm in Juiz de Fora County (MG), Forest Zone of Minas Gerais
State (Zona da Mata Mineira). The animal presented clinical signs of hyperthermia and hypocorous
mucosae, which suggested hemoparasitosis. Laboratory examination demonstrated the presence of
Anaplasma marginale in several erythrocytes, 13.4% of parasitemia, red blood cells presenting
basophilic stippling, severe macrocytic hormochromic anemia, increased total number of leukocytes
resulting from the increased number of lymphocytes, some large lymphocytes with basophilic
cytoplasm, and other lymphocytes showed granules in the cytoplasm. These findings are not often
described in bovine anaplasmosis cases. So, this work shows the relevance of blood smear
examinations to diagnose the hemoparasite, as well as to identify cellular morphological changes
caused by it.
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Resumo: A anaplasmose é conhecida por causar anemia em bovinos. Entretanto, alteragdes

morfol6gicas nas células vermelhas e brancas ndo sdo frequentemente descritas em casos de
anaplasmose bovina. Assim, o objetivo deste trabalho foi mostrar altera¢cGes na morfologia de células
sanguineas pouco descritas em bovinos com anaplasmose, como a presenca de pontilhado basofilico
em hemacias e a linfocitose reativa, apresentadas por uma bezerra, de 10 meses, da raca Jersey
pertencente a uma fazenda de gado de leite na cidade de Juiz de Fora — MG, regido da Zona da Mata
Mineira. O animal apresentou sinais clinicos sugestivos de hemoparasitose, como mucosas
hipocoradas. Os exames laboratoriais demonstraram a presenca de Anaplasma marginale em varias
hemacias, 13.4% de parasitemia, hemacias apresentando pontilhado basofilico, severa anemia
macrocitica normocrdomica, aumento do nimero de leucdcitos totais resultante do aumento de
linfocitos, alguns linfécitos grandes com citoplasma basofilico, e outros linfécitos com granulos no
citoplasma. Estes achados ndo sdo comumente descritos na anaplasmose bovina. Portanto, este
trabalho mostrou a relevancia do exame do esfregaco sanguineo para diagndstico do hemoparasito,
bem como para identificacdo das variagbes morfologicas celulares que este pode causar.
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1. Introduction

Bovine anaplasmosis is an infection
caused by bacteria such as Anaplasma
marginale and Anaplasma centrale, which
belong to Family Anaplasmataceae (Teruel
et al.,, 2009) — A. marginale is the most
pathogenic and  significant  species
affecting cattle (PALMER, 1989). This
rickettsia can be biologically transmitted
through  hematophagous insects or
contaminated fomites (Trindade et al.,
2011), besides being experimentally
demonstrated in more than 20 tick species
belonging to Family Ixodidae (KOCAN et
al., 2005). However, the relevance of each
of these species in the transmission of the
aforementioned disease under natural
conditions  remains  poorly  defined
(Goncgalves-Ruiz et al., 2002). The tick
species Rhipicephalus (Boophilus)
microplus is endemic to Brazil; therefore,
epidemiological evidences suggest that this
species is the main vector for A. marginale
(GUGLIELMONE, 1995; KESSLER &
SCHENK, 1998).

A. marginale is an obligate
intraerythrocytic rickettsial gram-negative
bacterium that causes extravascular
hemolytic anemia and whose

physiopathogenic mechanism can be

immunomediated through antibody
formation against microorganisms to
enable phagocytosis by macrophages
(RIBEIRO et al., 1995). Lymphocytes
must be antigenically stimulated in order to
form antibodies (Abbas et al.,, 2015).
Therefore, besides the increased number of
macrophages (Bernardo et al., 2016a),
proliferative lymphocytosis is one of the
changes found in white cells of animals
infected with Anaplasma sp. (ALSAAD,
2009).

Hemolytic anemia is  often
classified as a regenerative disease
characterized by anisocytosis and
polychromasia, which are representative of
reticulocytes (THRALL et al., 2007).
However, it is known that reticulocyte
count in cattle is not representative of
regeneration, since ruminants often present
slight red blood cell release from the bone
marrow. On the other hand, the incidence
of basophilic stippling in red blood cells
during intense body response to anemia is
a species-specific feature of ruminants
affected by regenerative anemia (JAIN,
1993).

The aim of the current study was to
investigate changes in  blood cell
morphology, such as the incidence of

99



Alvim et al., Revista Brasileira de Higiene e Sanidade Animal (v.13, n.1) p. 98 — 105 jan — mar (2019)

basophilic stippling in red blood cells and
the reactive lymphocytosis, which are
poorly described in anaplasmotic bovines.
Case Report

The study reports the case of a 10-
month-old Jersey heifer, who was bred in a
dairy farm in Juiz de Fora County (MG),
Forest Zone of Minas Gerais State (Zona
da Mata Mineira). The animal presented
clinical signs of hypocorous mucosae,
which suggested hemoparasitosis. Blood
samples were collected through venous
puncture and sent to the Veterinary
Clinical Pathology Laboratory of Federal
University of Juiz de Fora (UFJF —
Universidade Federal de Juiz de Fora) for
complete blood count and hemoparasite
screening.

Parasitemia estimates were based
on direct agent examination in the animal’s
blood. Blood smears were stained with
Diff-Quick. After the staining procedure
was over, smear microscopy was applied to
100 microscopic fields using immersion
objective lens (1000x magnification), as
recommended by ALMOSNY (2002). The

number of parasitized erythrocytes was

estimated by taking into consideration the
count of 1000 red blood cells in the blood
smear - results were expressed in
percentage (%), based on VIEIRA et al.
(2001).

The microscopic examination of the
blood smear stained with Diff-Quick found
intense anisocytosis (Figure 1A), red blood
cells presenting basophilic  stippling
(Figure 1B) and several erythrocytes
presenting Anaplasma marginale-
compatible inclusions (Figure 2).

The animal recorded 13.4%
parasitemia. In addition, it presented some
large lymphocytes (Figure 3A) with
basophilic cytoplasm (Figure 3B), whereas
other lymphocytes showed granules in the
cytoplasm (Figure 3C).

Erythrogram results (Table 1)
evidenced decreased number of red blood
cells, as well as low hemoglobin and
hematocrit values consistent with severe
macrocytic normochromic anemia.

Leukogram results (Table 1)
recorded increased total number of
leukocytes resulting from the increased

number of lymphocytes.
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Figure 1. Intense anisocytosis (A); red blood cell presenting basophilic stippling (B).

Figure 2. Blood smear showing intraerythrocytic bodies befitting with Anaplasma marginale.

Figure 3. Large lymphocyte (A); Lymphocyte with basophilic cytoplasm (B); Lymphocytes

with granules in the cytoplasm (C).
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Tabela 1 — Hematological and biochemical parameters of heifer

infected naturally by Anaplasma marginale.

Parameters Results Reference Values
Erythrocytes 1,68 5-10 (x 106/ul)?
Hemoglobin 3,3 8 — 15 (g/dI) ®

Hematocrit 10,8 24 — 46 (%)*

MCV2 64,1 40 - 60 (fL)?

MCHC?2 30,7 30 - 36 (%)*
Total Leukocytes 13500 4.000 — 12.000/puL?
Lynphocytes 10260 2.500 — 7.500/uL?

Neutrophils 3240 600 — 4.000/uL?

Monocytes 0 25 — 840/uL?
Eosinophils 0 0 — 2.400/uL?

IMean Corpuscular Volume.
2Mean Corpuscular Hemoglobin Concentration.

“Meyer e Harvey (1998)

Discussion

Anaplasmosis is known for causing
anemia in cattle (GONCALVES et al.,
2005). However, results of the hemogram
conducted in the blood smear of the herein
reported case revealed morphological
changes in the red and white blood cells of
the analyzed animal — these changes are
not often described in bovine anaplasmosis
cases.

This animal presented severe
anemia (10.8% hematocrit) and many
parasitized red blood cells (13.4%). This
result corroborates the study by Bernardo
et al. (2016b), who reported that cattle

infected with A. marginale presented

clinical signs of the disease, even before
recording 15% parasitemia.

Anemia in this animal was
classified as macrocytic normochromic.
This outcome corroborates the study by
Yasini et al. (2012), who found this same
anemia type in sheep experimentally
infected with Anaplasma ovis. According
to them, these sheep presented normocytic
normochromic anemia; however, as the
disease progressed, the animals presented
increased MCV (Mean Corpuscular
Volume) and evolved to macrocytic
normochromic anemia. Thus, it is possible
assuming that a similar process may have

happened in the herein reported case, since
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the heifer also presented increased MCV,
which was consistent with the anisocytosis
found in the blood smear. Anisocytosis
associated with increased MCV indicates
the incidence of larger red blood cells,
which, in this case, represented young cells
and indicated regeneration.

In addition, the heifer presented red
blood cells with basophilic stippling (thin-
to-gross, blue-to-dark purple granules
representing aggregate ribosomes
dispersed through the cytoplasm of
erythrocytes), which clinically mean
regenerative anemia, mainly in cattle
(Stockham & Scott, 2011). These very
changes were experimentally demonstrated
in sheep infected with Anaplasma ovis
(YASINI et al., 2012). However, studies
describing this condition in cattle remain
scarce in the literature.

The leukocytosis resulting from
lymphocytosis presented by the heifer in
our study was also described in young
cattle (Bernardo et al., 2016a) and camels
(Alsaad, 2009) naturally infected with A.
marginale, as well as in small ruminants
parasitized by Babesia sp
(ESMAEILNEJAD et al., 2012;
SULAIMAN et al., 2010). Mahran (2004)
conducted a study with camel blood
parasites and showed that lymphocytosis

takes place during antibody formation in

response to parasite antigen.

Besides lymphocytosis, the herein
reported heifer presented morphological
changes such as large lymphocytes with
cytoplasmic basophilia. These basophilia
characterized reactive lymphocytes
(Reagan et al., 2011), which are
antigenically-stimulated cells (HARVEY,
2001). The incidence of granules in the
cytoplasm of some of these cells was
another morphological change found in
lymphocytes. Granular lymphocytes were
described in inflammatory disorders
(HARVEY,  2012).
Khodaiean  (2016)

lymphocytic changes in camels naturally

Ghazvinian &

reported  similar

infected with Anaplasma sp.
Conclusion
Although

common disease affecting bovine herds,

anaplasmosis is a

hematological changes found in parasitized
animals remain poorly reported. Thus, the
current study described changes in cell
morphology, such as basophilic stippling
in red blood «cells and reactive
lymphocytes, which are essential to help
better understanding the pathogenic
mechanism of anaplasmosis in cattle. The
relevance of blood smear examinations to
diagnose the hemoparasite, as well as to
identify cellular morphological changes

caused by it, was also herein highlighted.
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