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Abstract

A 3-year-old male Bloodhound dog was presented to a private veterinary hospital at Ciudad Victoria, Tamaulipas, Mexico,
with a 2-week history of weight loss, generalized weakness, anorexia and ptyalism. Results of a hemogram revealed moder-
ate anemia with a chronic inflammatory leukogram. Also, various neutrophlis (approximately 10%) containing elongated pale
blue staining intracytoplasmic inclusions, compatible with gametocytes of Hepatozoon spp were observed. Up until now, this
is the first case report of canine hepatozoonosis detected in Tamaulipas.
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Resumen

Un perro Bloodhound macho de 3 afios de edad fue remitido a una clinica particular de Ciudad Victoria, Tamaulipas, México,
con historia de pérdida de peso, debilidad generalizada, anorexia y ptialismo de 2 semanas de evolucién. Los resultados
del hemograma revelaron una anemia moderada y leucograma con inflamacién cronica. Ademas, se observé que 10%
de neutrdfilos contenian en su citoplasma pequenas estructuras de forma alongada de color azul palido, compatibles con
gametocitos de Hepatozoon spp. Hasta ahora, éste es el primer caso de hepatozoonosis canina detectada en Tamaulipas.
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Introduccion

anine hepatozoonosis is a parasitic systemic

infection with a worldwide distribution,

transmitted by the ingestion of infected ticks
with microorganisms of Hepatozoon canis and H.
americanum. In 1905, the disease was initially described
in India.!

The Infection occurs by ingestion or trituration
of ticks containing Hepaltozoon spp sporulated oocysts.
The life cycle consists of a sexual phase (fusion of gam-
ont) followed by sporogony (sporocysts formation) in
the tick and an asexual phase (merogony) followed by
gametogony in the dog. The tick ingests the parasite
in a blood meal taken from an infected dog. Within
the tick’s gut, gametocytes fused to form an ookinete
that penetrates the gut epithelium and becomes a
nonsporulated oocyst. Each mature sporocyst contains
between 12 and 24 sporozoites, which enter and re-
main into the hemocoelom of the tick. Dogs acquire
the infection by ingesting a tick containing sporulated
oocysts, from where sporozoites are subsequently re-
leased and penetrate the intestinal epithelium of the
dog; enter leukocytes in the lamina propria, infecting
several body tissues where the asexual phase called
schizogony (also known as merogony) occurs. Schiz-
onts (meronts) develop into merozoites, which are
released to invade other cells.? After numerous cycles
of merogony, merozoites invade leukocytes and pro-
duce gametocytes, which are observed in peripheral
blood smears after three months of infection and the
life cycle starts all over again when another tick ingests
infected leucocytes.?

Clinical signs associated with this disease are di-
verse and will depend on the species involved. Com-
monly, clinical signs include: generalized weakness,
recurrent fever, progressive weight loss, lameness, stiff-
ness, hyperesthesia, muscle atrophy, myositis, muco-
purulent ocular discharge, lymphoadenomegaly, poly-
uria, polydipsia and sanguinolent diarrhea. * Clinical
pathological findings from both hepatozoon species
also differ according to the species. American canine
hepatozoonosis is characterized by different degrees
of a normocytic normochromic nonregenerative ane-
mia, thrombocytopenia, and frequently with severe
left shift leukocytosis (20-200 cells/pL) with left shift.?
Conversely, most cases with H. canis are characterized
by mild leukocytosis without left shift; also, some au-
thors have reported values within the reference range.*

Frequently reported biochemical abnormalities
in animals infected with Hepatozoon spp include: in-
crease of alkaline phosphatase activity, hypoglycemia,
polyclonal gammopathy with hypoalbuminemia, hy-
perphosphatemia, low blood urea nitrogen (BUN)
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Introduccion

a hepatozoonosis canina es una enfermedad

sistémica parasitaria de distribuciéon mundial

transmitida por la ingestion de garrapatas
infectadas con protozoos de Hepatozoon canis y H.
americanum. Se registré por primera vez en la India en
1905.! La infeccién ocurre por ingestioén o trituracién
de garrapatas infectadas con ooquistes esporulados de
Hepatozoon spp. El ciclo biolégico consiste de una fase
sexual (fusion de gametos) seguida de esporogonia
(formacion de esporoquistes) en la garrapata y de una
fase asexual (merogonia) seguida de gametogonia
en el perro. La garrapata ingiere gametocitos que
contienen la sangre del perro infectado. En el
intestino de la garrapata los gametocitos se fusionan
para formar un ooquineto, el cual penetra al epitelio
intestinal y se convierte en un quiste no esporulado.
Cada esporoquiste maduro contiene entre 12 y 24
esporozoitos en su interior. Los esporozoitos entran
y permanecen en el hemocele de la garrapata. Los
perros adquieren la infeccién al ingerir garrapatas
que contienen ooquistes esporulados, los cuales
liberan esporozoitos que penetran a través del epitelio
intestinal del perro, entran a los leucocitos de la
lamina propia infectando diversos 6rganos donde
ocurre la fase asexual llamada esquizogonia (también
llamada merogonia). Los esquizontes (merontes) dan
lugar a merozoitos que son liberados para invadir
a otras células.? Después de realizarse multiples
ciclos de merogonia algunos merozoitos invaden los
leucocitos y producen los gametocitos que pueden ser
evidentes en sangre periférica después de tres meses
de la ingestién y el ciclo vuelve a iniciarse cuando otra
garrapata ingiere los leucocitos infectados.?

Los signos clinicos asociados con esta enfermedad
son variados y dependeran de la especie involucrada.
Por lo general, se observa debilidad generalizada, fie-
bre recurrente, pérdida de peso progresiva, disfunciéon
de la marcha: rigidez, hiperestesia, atrofia muscular,
miositis, exudados oculonasales, linfoadenomegalia,
poliuria, polidipsia y diarrea sanguinolenta.* Los ha-
llazgos clinicos patologicos registrados también difie-
ren segin la especie. La forma americana se carac-
teriza por diferentes grados de anemia normocitica
normocrémica no regenerativa, trombocitopenia, y
frecuentemente con una leucocitosis severa con des-
viacion a la izquierda (20-200 células x 10°/1) .5Por otro
lado, H. canis se caracteriza en la mayoria de los casos,
por una leucocitosis leve sin deviacion a la izquierda e
incluso, algunos autores han reportado valores dentro
de los rangos de referencia.*

Las anormalidades bioquimicas cominmente re-
gistradas en animales con Hepatozoon spp incluyen



concentration and increase in serum creatine kinase
(CK).% Acute renal failure may occur especially in ani-
mals with chronic infections.® Definitive diagnosis of
canine hepatozoonosis is made by direct demonstra-
tion of gametocytes of Hepatozoon spp_within the cyto-
plasm of neutrophils or monocytes from peripheral
blood smears stained by Wright or Giemsa.” In the case
of H. americanum, the percent of infected cells is very
low complicating its examination. ® However, infected
cells with H. canis in peripheral blood are abundant,
where parasitemia levels can reach up to 100%.%* The
aim of this paper was to describe the clinical and he-
matological features of a dog diagnosed with canine
hepatozoonosis from Tamaulipas, Mexico.

Case description

A 3-year-old male Bloodhound dog from a rural area
was presented to a private veterinary hospital at Cd.
Victoria, Tamaulipas, Mexico, with a history of prostra-
tion, generalized muscle weakness, anorexia, vomiting,
weight loss, and ptyalism of some weeks of evolution.
Three days before, the dog received enrofloxacin (5
mg/kg twice a day) and vitamin B complex oral treat-
ment without any clinical improvement. The clinical
examination revealed pale mucous membranes, tem-
perature of 38.4°C, lethargy, moderate dehydratation,
and caquexia. Heart and respiratory rates were found
to be within the reference ranges. A slightly tick in-
festation was present on the dog at the time of pre-
sentation. Ticks were collected and identified as Am-
blyomma cajennense and A. imitator according to the tick
identification manual® (Figure 1). The initial diagno-
ses included a complete blood count (CBC) and he-
moparasite identification. The CBC results revealed
mild normocytic normochromic non-regenerative
anemia (hematocrit 0.33, reference interval 0.37-0.55
1/1; VGM 66 reference interval 60-77 fl; CGMH 320
reference interval 320-360 g/1) which was associated
with anemia of chronic inflammatory disease. Marked
leukocytosis (70.4 x 10°/1; reference interval 6.0-17.0
x 10°/1) characterized by severe neutrophilia (58.4 x
10°/1; reference interval 3.6-11.5 x 10°/1) with mod-
erate left shift (bands 5.63 x 10°/1; reference interval
0-0.3 x 10°/1) and mild lymphocytosis (5.6 x 10°/1; ref-
erence intervals 1.0-4.8 x 10°/1). Also, severe hyper-
proteinemia (90 mg/L, reference interval 60-75 mg/1)
was detected. All these changes were associated with
chronic inflammatory disease. Several elongated cigar-
shaped pale blue stained intracytoplasmic inclusions
(3.0 x 4.0 pm) were observed within the neutrophil
cytoplasm from peripheral blood smear, which were
compatible with gametocytes of Hepatozoon spp (Figure
2). Treatment with subcutaneous Imidocarb dipropio-

aumento en la actividad de la fosfatasa alcalina, hipo-
glucemia, gamopatia policlonal con hipoalbuminemia,
hiperfosfatemia, disminucién de urea y aumento de la
creatina cinasa (CK).° Puede presentarse insuficiencia
renal aguda sobre todo en aquellos animales con in-
fecciones crénicas.® El diagnostico definitivo se realiza
al observar directamente los gametocitos o gamontes
de Hepatozoon spp en el citoplasma de los neutrofilos
y monocitos en frotis sanguineos tenidos con Wright
o Giemsa.” En el caso de H. americanum €l porcentaje
de células infectadas es muy bajo y dificulta su obser-
vacion.® No obstante, las células infectadas con H. ca-
nis en sangre periférica son abundantes llegandose a
registrar hasta 100% de parasitemia.** El objetivo de
este trabajo es describir los aspectos clinicos y hemato-
légicos de un perro diagnosticado con hepatozoonosis
canina, en Tamaulipas, México.

Descripcion del caso

En una clinica particular de Ciudad Victoria, Tamau-
lipas, se atendi6 a un perro macho de la raza Blood-
hound, de 3 anos de edad, proveniente de una zona
rural, con historia de postracién, debilidad muscular
generalizada, anorexia, vomito, y sialorrea de varias
semanas de evolucion. Tres dias antes, el paciente reci-
bié tratamiento oral con enrofloxacina (5 mg/kg/BID
por via oral) y vitaminas del complejo B sin mostrar
ninguna mejoria. El examen clinico revel6 mucosas
palidas, temperatura de 38.4°C, letargia, deshidrata-
ciéon moderada y caquexia. La frecuencia respiratoria
y cardiaca se consider6é dentro de los valores de refe-
rencia. Se observé una ligera infestacion de garrapatas
al momento de la revision. Las garrapatas fueron reco-
lectadas y posteriormente identificadas como Amblyom-
ma cajennensey A. imitator (Figura 1) de acuerdo con
el manual de identificacién de garrapatas.® Los planes
diagnosticos planteados fueron hemograma comple-
to e identificacion de hemoparasitos. Los resultados
obtenidos revelaron una anemia leve normocitica nor-
mocromica; (hematocrito 0.33, valores de referencia
0.37-0.55 1/1; VGM 66 valores de referencia 60-77 fl;
CGMH 320 valores de referencia 320-360 g/1) la cual
fue compatible con anemia por enfermedad inflama-
toria cronica. Una marcada leucocitosis (70.4 x 10°/1;
valores de referencia 6.0-17.0 x 10°/1) caracterizada
por neutrofilia severa (58.4 x 10°/1; valores de referen-
cia 3.6-11.5 x 10?/1) con desviacion a la izquierda (ban-
das 5.63 x 10°/1; valores de referencia 0-0.3 x 10°/1)
y linfocitosis leve (5.6 x 10°/1; valores de referencia
1.0-4.8 x 10°/1); ademads se registré hiperproteinemia
severa (90 mg/1; valores de referencia 60-75 mg/1).
Estos resultados son compatibles con una inflamacién
severa cronica. En el frotis sanguineo, dentro de los
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nate (5 mg/kg) was recommended; but unfortunately,
the dog died before receiving the treatment.

Discussion

Canine hepatozoonosis is a tick-borne disease that is
barely known in Mexico. The causative agent found in
infected animals from Europe, Asia, Africa and South
America was recognized as Hepatozoon canis whose de-
finitive host is the brown dog tick Rhipicephalus san-
guineus.”” In 1978, the disease was first recognized in
Texas; however, minucious examination of new cases

neutrofilos, se observaron inclusiones intracitoplasma-
ticas alargadas con formas de cigarro de color azul pa-
lido, casi transparentes de aproximadamente 3 x 4 pm,
compatibles con gamontes de Hepatozoon spp (Figura
2). Se recomend6 administrar dipropionato de imido-
carb (5 mg/kg sc), sin embargo, desafortunadamente
el animal murié antes de administrar el medicamento.

Discusion

La hepatozoonosis canina es una enfermedad trans-
mitida por garrapatas poco conocida en México. El

FiGuRra 1. Vista dorsal de las garrapatas colectadas en el perro infectado con Hepatozoon spp. a) Macho de Amblyomma cajennense. b) Macho de

A.imitator.

FIGURE 1. Dorsal view of the ticks from the infected dog with Hepatozoon spp. a) Male of Amblyomma cajennense. b) Male of A.imitator.
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FIGURA 2. Frotis de sangre periférica donde se observan neutréfilos parasitados (flecha) con gametocitos de Epatozoon spp. (Tincién de
Giemsa x 1 000, barra = 10pm) (Canon digital camera, Powershot G6 PC 1089 y HP Photosmart R817).

FIGURE 2. Infected neutrophils from peripheral blood smears with gametocytes of Hepatozoon spp. (arrow) (Giemsa stain x 1 000, bar =
10pm) (Canon digital camera, Powershot G6 PC 1089 and HP Photosmart R817).
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determined that the American form of the disease
was caused by a different organism. ’ This conclusion
was based on comparison of gametocyte size, clinical
sings, histopathologic findings and the incapability to
infect Rhipicephalus sanguineus ticks with the parasite;
therefore, the organism was classified as Hepatozoon
americanum.” In the present article, a case of canine
hepatozoonosis is described, in which a dog showed
clinical signs and laboratory findings, like presence of
Hepatozoon spp gametocytes (10% de parasitemia) in
peripheral blood smears which confirm the infection.
This is the first case of canine hepatozoonosis reported
in Tamaulipas, Mexico. As aforementioned, H. canis
is transmitted by the brown dog tick R. sanguineus™,
while transmission of American canine hepatozoonosis
occurs by ingestion of Amblyomma maculatum infected
with H. americanum ticks (Gulf Coast tick). ! However,
the ticks found in the sick dog reported herein, were
identified as A. cajennense and A. imitator, which have
not been considered as transmitters of the disease.
The fact that the animal came from a region close
to the Gulf of Mexico and the border with Texas,
where other wild animals that act as Amblyomma spp
hosts coexist, suggests that the organism responsible
of the infection was H. americanum. In addition, it has
been reported that H. canis causes a less severe and
rarely fatal disease, which does not coincide with the
clinical signs and hematological findings observed in
this case. Nevertheless, the possibility that this dog
might have been infected with the two species of Hepa-
tozoon spp, cannot be ruled out, since previous studies
suggest that mixed infections can occur in domestic
dogs in the United States. '*!'* It is important to men-
tion that A. maculatum is mainly distributed along the
southeast coasts of the United States; however, it has
been sporadically reported in Mexico; hence having
found ticks in the sick animal, identified as A. cajen-
nense and A. imitator, does not necessarily mean that
they are transmitters of this protozoan. Moreover, con-
sidering the chronic undergo suffering of the disease
and clinical signs observed in this case, it is suggested
that the transmission had not occurred recently and
that the dog had been previously exposed to other tick
species. However, A. cajennense and A. imitator can be
considered possible transmitters, since they are species
commonly found in that region.'"* Another alternative
infection pathway that should be taken into account is
when hunting dogs have access to ingestion of preys
harboring infected Ambyolmma spp or containing cys-
tozoites of Heplazoon spp in their tissues,'” since recent
experimentally studies demonstrated that predation is
an important transmission source of H. americanum.'*"
Based on this information, epidemiological studies
need to be conducted to determine the prevalence of
canine hepatozoonosis in that area, given that several

agente etiologico encontrado en animales infectados
en Europa, Asia, Africa y Sudamérica es el Hepatozoon
canis cuyo hospedador definitivo es la garrapata Rhi-
picephalus sanguineus.'* En Estados Unidos se registré
por primera vez en Texas, en 1978; sin embargo, un
examen minucioso de nuevos casos, determiné que
la forma americana era ocasionada por un organismo
diferente.” Esta conclusion se basé en los signos clini-
cos, el tamano de los gamontes, los hallazgos histopa-
tologicos y la incapacidad para infectar garrapatas R.
sanguineus con el parasito por lo que el organismo fue
clasificado como Hepatozoon americanum.” En el pre-
sente informe, se describe un caso de hepatozoonosis
canina en el cual se observaron manifestaciones cli-
nicas y hallazgos de laboratorio asi como la presencia
de gamontes de Hepatozoon spp (10% de parasitemia)
en frotis sanguineos que confirman la infeccién. Este
es el primer caso de dicha enfermedad registrado en
Tamaulipas, México. Como se mencion6 anteriormen-
te, H. canis es transmitido por R. sanguineus' mientras
que la transmision de la hepatozoonosis canina ame-
ricana ocurre por la ingestion de A. maculatum (garra-
pata de la costa del golfo) infectada con H. america-
num;'!' sin embargo, las garrapatas encontradas en el
perro enfermo fueron identificadas como A. cajennense
y A. imitator las cuales no han sido consideradas como
transmisoras de la enfermedad.

El hecho de que el animal provenia de una regién
cercana al Golfo de México y cerca de los limites del
estado de Texas, donde coexisten otros animales sil-
vestres que pueden actuar como hospedadores de Am-
blyomma spp, sugiere que el organismo responsable de
la infeccion fue H. americanum. Ademas, se ha reporta-
do que infecciones por H. canis provocan una enferme-
dad menos severa y raramente fatal' lo cual no coin-
cide con los signos clinicos y hallazgos hematolégico
observados en este caso. No obstante, no se descarta la
posibilidad de que el perro haya estado infectado con
las 2 especies de Hepatozoon spp ya que existen repor-
tes de infecciones mixtas en algunos perros de Estados
Unidos.' Es importante mencionar que A. maculatum
se distribuye principalmente en las costas sureste de
Estados Unidos de América;"® sin embargo, también se
ha reportado, aunque esporadicamente, en México;
por lo tanto, el hecho de que las garrapatas encontra-
das en el animal enfermo fueran identificadas como
A. cajennense y A. imitator no significa que éstas sean
las transmisoras del protozoario. Ademas, el curso de
la enfermedad y los signos clinicos observados en este
caso, sugieren que la transmisiéon no ocurri6 reciente-
mente y que el perro pudo estar expuesto a otras espe-
cies de garrapatas. Sin embargo, se pueden considerar
a A. cajennensey A. imitator como posibles transmisores
dado que son especies muy comunes en esa region.'
Otra fuente alterna de transmision que se tendria que
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studies have revealed that most patients with canine
hepatozoonosis are asymptomatic.**!° Besides, patho-
gen and tick vector species involved, need to be identi-
fied in order to establish proper methods of control
and prevention of this disease. Due to the presence
of canine hepatozoonosis in Tamaulipas, México, clini-
cians should be aware of this disease, which should be
included in the differential diagnosis list of tick-borne
diseases in dogs with similar clinical signs as in the case
here reported.
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