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Abstract

Background: Anaplasma are obligate intracellular bacteria and aetiological agents of tick-borne diseases of both
veterinary and medical interest. The genus Anaplasma comprises six species: Anaplasma marginale, Anaplasma
centrale, Anaplasma ovis, Anaplasma phagocytophilum, Anaplasma bovis and Anaplasma platys. They can infect
humans, carnivores, ruminants, rodents, insectivores, birds and reptiles. The aim of this study was to present the first
clinical case of granulocytic anaplasmosis in a captive ring-tailed lemur in Poland.

Case presentation: A 4-year-old female lemur presented anorexia, epistaxis and tick infestation. The microscopic
examination of a blood smear revealed morulae in neutrophils. Polymerase chain reaction test and sequencing of
obtained PCR product confirmed infection by the GU183908 Anaplasma phagocytophilum strain. Therapeutic
protocol included doxycycline (25 mg/kg p.o., b.i.d.) for 3 weeks and the lemur recovered within 24 h.

Conclusions: This is the first report on granulocytic anaplasmosis in a ring-tailed lemur in Europe, indicating that A.
phagocytophilum infection must also be considered in differential diagnosis in this animal species, especially in
individuals with thrombocytopenia associated with Ixodes ricinus parasitism.
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Background The aim of this study was to present the clinical case
Tick-borne diseases (TBD) constitute a diversified groupof granulocytic anaplasmosis in captive ring-tailed lemur
of diseases of increasing importance in human and vet{Lemur catta)in Poland.

erinary medicine 1]. As showed by the observation of

many authors, in Europe ticks are considered the mostCase presentation

important of the arthropod zoonotic vectorsZ-4], that The observation took place in March 2020. The animal
are able to transmit such pathogens @maplasmaspp., concerned was a female ring-tailed lem@temur catta)
Babesia/Theileriaspp. or Borrelia spp. Anaplasmaspp. 4 years old, with a body weight of 4.2 kg, with signs of
are pathogenic for several animal host speci® While anorexia, weakness, epistaxis and uncoordinated gait.
Anaplasma phagocytophilumis an emerging human These clinical signs appeared four days before the ani-
pathogen in the USA and Europe6| 7]. The clinical mal was brought to the clinic. During a clinical examin-
form of the disease is rarely reported in wild animals in ation two adult femalelxodes ricinugicks were removed

captivity [8-10]. from the animals body. The ticks were identified on the
basis of morphology using taxonomic keysl]]. The
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poland had received fenbendazole (50 mg/kg p.o. for 3 days) as

Full list of author information is available at the end of the article deworming treatment, but no ectoparasite prophylaxis
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Table 1 PCR conditions and primers used in the PCR protocols for detecting Anaplasma/Ehrlichia spp., Borrelia burgdorferi sensu lato
and Babesia/Theileria spp

Pathogen Primers Gene target Amplicon PCR condition Reference
size

Anaplasma/ EHR 521. (5-TGT AGG CGG TTC 16 S 247 bp 35 cycles: denaturation stage at 94 °C for [14]
Ehrlichia spp.  GGT AAG TTA AAG-3) 30 s, annealing at 56 °C for 30 s,

EHR 747: (5-GCA CTC ATC GTT elongation at 72 °C for 45 s

TAC AGC GTG-3)
Borrelia SC1: (5-GCT GTC AGT GCG TCT 16 S 300 bp 35 cycles: denaturation stage at 94 °C for [12]
burgdorferis. . TAA-3)) 60 s, annealing at

SC2: (5-CTT AGC TGC TGC CTC 47 °C for 30 s, elongation at 72 °C for 90 s

CGT A-3)
Babesia/ RLB R2: (5'-CTA AGA ATT TCA hypervariable V4 region ~ 390- 40 cycles: denaturation stage at 94 °C for [13]
Theileria spp. ~ CCT CTG ACAGT-3) of the 18 S rRNA 430 bp 355, annealing at 51 °C for 35 s,

RLB F2 (5'- GAC ACA GGG AGG elongation at 72 °C for 35 s

TAG TGA CAAG-3)

had been applied. The animal was clinically examinedPCR tests were performed according to the methods de-
and blood samples were collected for biochemical,scribed by Skotarczak et all®], Altay et al. L3 and
haematological and molecular tests for tick-borne dis- Adaszek and Winiarczyk14] (Table 1). The final identi-
eases (babesiosis/theileriosis/anaplasmosis/ehrlichiosisfication of tick-borne pathogens was performed by se-
The ticks found on the animds body were also tested quencing PCR products.
for the above diseases using molecular methods. The haematological and biochemical test results did
DNA extractions from the blood samples and ticks for not reveal any abnormalities, except for thrombocyto-
molecular tests were performed using a commercialpaenia (PLT=61x 19l; range 165-685x 10/) [15)].
DNA Genomic kit (A&A Biotechnology Gdask, Poland) The microscopic examination of the stained blood smear
following the manufacturels instructions. Subsequent (Giemsa method) revealed morulae in the cytoplasm of

Fig. 1 Presence of morulae of A. phagocytophilum inside neutrophil cell (marked with an arrow)
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Fig. 2 PCR amplification of a partial sequence of A. phagocytophilum 16 S RNA gene (product size 247 bp). Legend: lane 1 - molecular weight
marker =100 bp; lane 2 - negative control; lane 3 - positive control (A. phagocytophilum from human blood — National Reference Center for
Borreliae of Max von Pettenkofer Institute of Ludwig Maximilian University Munich); lane 4 — amplification product of blood sample of lemur;
lanes 5-7 - amplification products of ticks samples

circulating neutrophils suggestive of acute granulocyticPCR test carried out after the next three weeks (accord-
anaplasmosis (Fidl). The PCR test revealednaplasma ing to the same procedure as previous) did not reveal
DNA in the lemur’'s blood and inl. ricinus ticks col- genetic material ofA. phagocytophilumin the animals
lected from the lemuis body (Fig.2). The analysis of blood. Also, no DNA of bacteria was found in the blood
PCR product sequencing identified the Rickettsia specie®f the other five lemurs from the same institution. Six
as A. phagocytuphilum GU183908 (100 % homology). months after the beginning of therapy the antibodies
Based on the microscopic blood smears and the molecufor A. phagocytophilumwere still be present in the
lar test results, the disease was caused Aiyaplasma animals blood.

phagocytophiluminfection. The treatment started with

doxycycline (2.5 mg/kg p.o., b.i.d.) administered for threeDiscussion and conclusions

weeks. 24 h after the initiation of the treatment the le- This article presents the first clinical case of granulocytic
mur’s condition improved significantly: her appetite in- anaplasmosis in a lemur in Europé\. phagocytophilum
creased and normal gait was restored. Three days lateis one of the most prevalent tick-transmitted animal and
the epistaxis had subsided. Two weeks following the ini-human pathogen 7]. The main clinical disorders ob-
tiation of the antibiotic treatment a sample of the ani- served in the course of granulocytic anaplasmosis are
mal's blood was collected for a quick test to detect the fever, thrombocytopenia and lameness. Ticks and wild-
presence ofA. phagocytophilumantibodies (VetExpert, life are the main reservoirs of these bacter@,[but clin-
CaniV-4 Poland). The test result was positive. A controlical disease in free-ranging as well as in captive wild






