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Introduction

Anaplasma phagocytophilum is a Gram-negative, obli-
gatively intracellular bacterium that replicates within
neutrophils. In Europe, A. phagocytophilum is trans-
mitted by Ixodes ricinus ticks. It is known as the
causative agent of human granulocytic anaplasmosis
(HGA), tick-borne fever in cattle and sheep, equine
granulocytic ehrlichiosis (EGE), and canine granulocy-
tic ehrlichiosis. Small mammals, roe deer, and red deer
have been suggested to serve as reservoir hosts for
A. phagocytophilum in Europe (Ogden et al., 1998;
Alberdi et al., 2000; Liz et al., 2000, 2002; Petrovec et al.,
2002, 2003; Bown et al., 2003; Oporto et al., 2003).
HGA was first described in the United States in 1994
(Chen et al., 1994), and more than 1000 cases have been
reported since then in the US. However, in Europe,
HGA is a rare disease and the clinical course seems to be
less severe (Blanco and Oteo, 2002). We therefore asked
whether European A. phagocytophilum strains differ
from those circulating in North America.
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Materials and methods

Sequence analysis of the 16S rRNA, groESL and ank genes
of A. phagocytophilum DNA detected in 42 of 1022 I ricinus
ticks from Germany was performed as described (von
Loewenich et al., 2003a). Furthermore, blood or tissue samples
from humans, dogs, horses, sheep, cattle, European bisons, roe
deer, and red deer from Germany, Slovenia, Norway, Spain
and Poland were analyzed for the presence of A. phagocyto-
philum DNA by nested PCR. In positive samples the ank gene
was amplified and sequenced bidirectionally (Massung et al.,
2000; von Loewenich et al., 2003a).

Results and discussion

The 16S rRNA and groESL gene sequences from
German ticks were as much as 100% identical to
sequences from strains that caused diseases in humans
or animals in other European countries and in the US.
Fifteen ank sequences were =99.4% identical to
sequences derived from humans with HGA in Europe
and from a horse with EGE from Germany (von
Loewenich et al., 2003a, b). These 15 sequences were
also highly identical to those reported from the US.
Thus, German I. ricinus ticks harbor A. phagocytophi-
lum strains that most likely are closely related to strains
which can cause disease in humans. Nine additional ank
sequences were clearly different from known ank



S. Schauer et al. / International Journal of Medical Microbiology 296 (2006) S1, 162—163 163

sequences and have never been detected in cases of HGA
or granulocytic ehrlichiosis in animals. Eight of these
sequences clustered together. To test the hypothesis
whether strains with a variation within the ank gene are
associated with a certain host or reservoir we investi-
gated 29 human and animal samples from different
European countries. Preliminary results show that ank
sequences derived from humans, dogs, and horses
cluster together, whereas ank sequences from roe deer
show independently of the geographic origin of the
sample the same variation of the ank gene previously
detected in 8 strains from ticks from Germany. To
further characterize strains with variation in the ank
gene in terms of their pathogenicity in vivo, the
cultivation of such strains and the investigation in
animal models is needed.
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