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Abstract: Both the presence ofnaplasma phagocytophilunn ticks and the
seroprevalence of human granulocytic anaplasmosis have been reported in different
parts of Europe. There are few reports concerning this problem in Poland. The aim of
the study was to assess the prevalencénajplasma phagocytophiluin ticks, and to
detect antibodies against the HGE agent in serum of forest workers in the region of
Mid-Eastern Poland. In our opinion, this should reflect the real probability of infection
of people exposed taodestick bites. Seroactivity againdinaplasma phagocytophilum

was detected in 20.6% of persons in the study group. Coexistence &ommetia
burgdorferi was present in 84.6% of individuals seropositiveAtophagocytophilum

The PCR test identifyindnaplasma phagocytophilumas positive in 13.1% of overall

tick samples. The highest prevalence of infection (45.7%) was found in female ticks.
Anaplasmal DNA was detected in 4.5% of male ticks and only in 0.9% of nymphs. The
results of our study confirmed the existenceAofphagocytophilumin the natural
environment of Mid-Eastern Poland. As the risk for infection exists, it should call the
attention of public health services to the possibility of an increasing number of patients
with this disease.
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INTRODUCTION reported. Since that time, hundreds of well-documeBted
chaffeensisinfections were diagnosed in the United
Infection by intracellular bacteria belonging to theStates. Bakkemt al. in 1994 described the first case of
genusEhrlichia is an emerging public health problem inhuman granulocytic ehrlichiosis (HGE) [1, 6, 11]. In
many areas of the world. Ehrlichioses were primaril001, Dumler et al. proposed reclassification OE.
described as infectious diseases of animals and thereforgh@gocytophilagenogroup and creating a new species
veterinary problem. Nevertheless, in 1953, the first caggaplasma phagocytophilufa].
of infection with the agent later nametirlichia sennetsu  The identification of new infectious agents prompted
was described in Japan. In 1987, the first documenttlie development of research into their existence in
case of human monocytic ehrlichiosis (HME) wadlifferent regions of the world, primarily in Europe and the
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United States. In Europe, the filst chaffensisnfection manufacturer’ instructions. Results with titer :64 were

was described in Portugal in 1991, and in Slovenia kgonsidered as positive; and as negative, titers < 1:64.
1997 the first molecularly confirmed clinical case of HGESimultaneously the serum was screened for Botielia

was reported [21, 26]. Serologic evidence of granulocytlaurgdorferiantibodies IgG and IgM using immunoenzyme
ehrlichiosis in humans has been also described in sevesabay (ELISA) kit Borrelia IgM, 1gG (Biomedica, Austria).
European countries, including Germany, Sweden, Norway, Detection ofAnaplasmgphagocytophillum in ticks was
Great Britain, Switzerland, France, Belgium and ltaly [2performed only in adult organisms and nymphs thought
3,7, 10, 14, 16, 22, 24, 27, 31]. Poland officially “joined’most commonly to attack humans. Ticks were collected in
this group of countries in 2000, when Grzeszcetilal. the same regions in which the screened persons resided.
published a preliminary report confirming the presence &amples were kept in 70% ethanol. Prepared ticks were
human anaplasmosis in our country [12]. investigated with PCR according to Rijpkenea al.

Anaplasma phagocytophilunvas detected in ticks in method. The primers EHR 521 and EHR 747 were used to
several European countries, using molecular techniquesathplify a fragment of 16S rDNA specific fémaplasma
is highly interesting that studies conducted in Greghagocytophilunjl9, 20, 23].

Britain, Slovenia and France revealed the genetic DNA amplification was carried out in 25 pl of reaction

diversity of A. phagocytophilunj4, 14, 24, 25].0n the mixture consisting of 0.65 U of Taq polymerase, 2.5 pl
other hand, there was no genetic diversity among isolatesaction buffer for polymerase, 2.5 ml 50 mM MgQ@.5

in Switzerland and ltaly [4, 8]. As many authors havgl of 2.5 mM dNTPs mixture, 0.5 pl EHR 521 and 0.5 pl
noticed, the fact of using different primers in theEHR 747 primers in concentration 10 uM each, 13.35 pl
polymerase chain reaction (PCR) should be considerefl sterile double-distilled water (DDW) and 2.5 pl of

while one interprets these results [4, 24]. DNA sample.

Assessment of the scop®e phagocytophilunof the In each PCR reactionAnaplasma phagocytophilum
presence of in ticks in a particular region, and of the rishfected HL60 cells served as the positive control, and
for exposure in a population is a great challenge f&DW does as negative control. All reactions were carried
scientists. Reports confirming. phagocytophiluninfection  out in Perkin EImer Gene Amp PCR system 2000 thermal
in ticks in different European countries should call theyclers (Perkin ElImer, USA).
attention of public health services to the possibility of an Detection of 247 bp specific amplification product was
increasing number of patients with this little-known diseasearried out by 2% agarose gel electrophoresis. The
Taking this problem into consideration, we started thislectrophoresis was accomplished with a current intensity
study to verify whetheA. phagocytophilunis present in of 500 mA and voltage of 150V.
ticks in the region of Mid-Eastern Poland. At the same
time, we tested seroactivity agailstphagocytophilunn Statistical analysis.Statistics of variables was completed
people exposed tdxodes tick bites in this region, to using Pearson’s? test, and [ 0.05 was considered
assess the real probability for acquiring the infection.  statistically significant.

MATERIALS AND METHODS RESULTS

The serological studies of 1gG agaimst phagocyto- In the study group of forest workers seroactivity against
philumwere performed in 63 individuals (59 males and Anaplasma phagocytophiluwas detected in 13 of 63
females; mean age 48 * 7.2 years), with occupationadividuals (20.6%) (Tab. 1). Coexistence of ddirrelia
exposure to tick bites. The study group consisted of fordstirgdorferiwas present in 11 of 13 (84.6%) individuals
workers from Lublin province and the eastern part cferopositive toA. phagocytophilumthis was obviously
Swigtokrzyskie province (Starachowice district). All of  statistically significant (p < 0.05).
study participants had a history of tick bites, usually None of blood donors (control group) had antibodies
multiple and during the preceding 12 months. EacagainstA. phagocytophilum
participant was informed of the aim of the study and Simultaneously, we analyzed the study participants
informed consent was given. All serum samples wemccording to incidence of symptoms and serological
frozen at -20°C immediately after centrifugation. Speciavidences oBorrelia burgdorferiinfection. Seropositivity
attention was paid to the history of Lyme borreliosisvas found in 60.3%. Surprisingly, 1 of 30 healthy blood
symptoms (particularly erythema migrans) and/or symptona®nors (3.3%) tested positive f@orrelia burgdorferi
of anaplasmosis. IgG assay.

The control group consisted of 30 healthy blood donors Of the 694 tick samples prepared, 91 (13.1%) were
(all males; mean age 35 + 3.2), all of whom denied tickositive in the PCR test identifyiny. phagocytophilum
bites. The highest prevalence of infection was found in female

The presence of anfi: phagocytophilumlgG was ticks (79 of 173, = 45.7%). Anaplasmal DNA was detected
examined using an indirect immunofluorescnence antibodly 9 of 202 male ticks (4.5%) and only in 3 of 319 nymphs
assay (IFA) test kit HE IFA IgG: Focus Technologies(0.9%) (Tab. 2). The rate of infection was significantly
USA. The laboratory assay was used according to théher in adult ticks than in nymphs (p<0.05).
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Table 1. Prevalence of IgG against phagocytophilunand IgM/IgG It is worth mentioning that in 11 individuals both
againstB. burgdorferiin the study population of forest workers. antibodies againstA. phagocytophilumand Borrelia
Anti -B. burgdorferilgM/igG Anti-A. phagocytophilurigG burgdorferi were present. The coexistence of these
— — markers of dual infection can be easily explained by
positive negatve gjmjlar a route of infection and epidemiological
Positive 38 (60.3%) 11 (17.5%) 27 (42.9%)relationships. On the other hand, 2 of 13 individuals

Negative 25 (39.7%) 2 (3.2%) 23 (36.5%)seroposmve toA. phagocytophilumhad no markers of

borrelial infection. The results of our study are in
Total 63 13 (20.6%) 50 (79.4%) agreement with those of other authors, that patients with

Lyme borreliosis are far more likely to have the anti-HGE
Table 2. Prevalence ofnaplasma phagocytophiluin ticks collected ~agent than seronegative controls [2, 13].
during the study. Investigating of A. phagocytophilumprevalence in

Tick Total number of No. of ticks infected vectors may help to assess the_ risk for infection in
developmental examined ticks with Anaplasma humans. In Polandixodes ricinusis thought to be a
stage phagocytophilum  principal vector in both Lyme borreliosis as well as

human anaplasmosis. Our study included a huge,

Female ticks 173 79 (45.7%) . .

_ representative number of ticks, and the overall rate of
Male ticks 202 9 (4.5%) infection in ticks was 13.1% (91 of 694). This percentage
Nymphs 319 3(0.9%) is higher, compared to results of similar studies in France,
Total 694 o1 (13.1%) 3\2/\]/eden, and in China, Korea and Russia [5, 15, 24, 31,

Few studies have been carried out in Poland concerning
DISCUSSION the presence dh. phagocytophilunin ticks that country.

Stanczak et al. have isolatedA. phagocytophilumin

In recent years, only a few reports have been publish&8,1% Ixodes ricinusticks in the Pomerania Region
which confirm the existence of human granulocyti¢North Poland) [30], and Grzeszczakal. have found the
ehrlichiosis agent in ticks, and seropositivity foragent in 16% of ticks collected in the Bialowieza
Anaplasma phagocytophilurim populations exposed to Primeval Forest [13]. The prevalence Af phagocyto-
tick bites in Poland [12, 13, 29, 30]. philum infection in ticks studied by Skotarczak al. in

For the first time, we report here the results of a studyorth-western Poland was much lower (4.5%) [29].
conducted in Mid-Eastern Poland. The area is rich in The rate ofA. phagocytophiluminfection varies in
forests, wild animals, and is well known as a reservoir gfarticular developmental stagesirbdesticks. We have
ticks infected withBorrelia burgdorferi According to observed the highest value in female adult ticks — 45.6%
official reports of Polish Institute of Hygiene, in the study(79 of 173). Male ticks were infected significantly less
area about 200 new cases of borreliosis are reportedquently — 4.45% (9 of 202), and the lowest value was
yearly. observed in nymphs — 0.94% (3 of 319). A similar

The prevalence of antibody agailgirrelia burgdorferi percentage of infected nymphs has been noted by Polish
in our study group was 60.3%, much higher than thatuthors [13], as well as by several others in Western
observed in a comparable study in northeastern PolaBdrope and the United States [17]. It should be mentioned
(24.6%) [13]. This result confirmed the frequent exposureere that there are reports with controversial results.
to tick bites, including occupational risk of infection. British, Italian and Swedish studies have shown the

In detecting antibodies again&t phagocytophilumin  infection rates in nymphs were greater in adult ticks [8,
13 of 63 individuals (20.6%) we have proved the presenédd, 31]. The difference iA. phagocytophilunprevalence
of A. phagocytophilumin our region in a quite high in adult and nymphal stages are probably connected to
frequency. It is interesting to compare this result wittick behavioral preferences and host dependence.
another studies concerning the occurrence Af Although all stages ofxodes ricinusparasitize a large
phagocytophilumin other region of Poland — thevariety of animal hosts, larvae prefer small rodents,
Bialowieza Primeval Forest [13]. The rate of nymphs to birds and larger animals, and adults ticks-large
seroprevalence in our study was even 3 times higher thamammals [4].
that found by Grzeszczudt al. in Bialowieza Primeval Because of the highly non-specific clinical manifestation
Forest (6.2%). The reason for such a huge difference mafyhuman anaplasmosis, appropriate diagnosis cannot be
be the choice of tested individuals, although both studiearried out practically based on the history of tick bites
included mostly individuals with a history of tick bites (inand symptoms. It should be confirmed with sensitive and
the latter, only 4 of 130 denied tick bites) [13]. Thespecific laboratory tests; although an indirect
frequency of antA. phagocytophilumin our study immunofluorescence antibody assay, which is used for
resembles that found in Germany (14%) and Switzerlarsgtroepidemiological surveys, cannot always confirm
(17%) [10, 28], and surprisingly was much higher thaactive disease and differentiate between disease and
observed in Russia [32]. previous long-ago exposure g phagocytophilumThe
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history of seropositive individuals in the study group 13.Grzeszczuk A, Staficzak I, Kubica-Biernat B: Sereological and

; molecular evidence of human granulocytic ehrlichiosis focus in the
revealed symptoms which could be caused\byplasma Bialowieza Primeval Forest (Puszcza Biatlowieska), Northeastern Poland.

or other infectious agents, particulaBy burgdorferi In g, 3 ciin Microbiol Infect Di2002,21, 6-11.
the opinion of many authors, reliable diagnosis of human 14. Guy E., Tasker S., Joynson D.H.: Detection of the agent of human
anaplasmosis can be achieved with PCR technique [B#anulocytic ehrlichiosis (HGE) in UK ticks using polymerase chain
19 20] reaction Epidemiol Infect1998,121, 681-683.
; ’ . . 15.Heo E, Park J, Koo J, Park M, Park M, Dumler JS, Chae J:
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Eastern Poland and the risk for infection, particularly iHorean patiensl Clin Microbiol 2002,40, 30820-3085.

; ; 16.Heyman P, Cocheza C, Bigaignonc G, Guillaumec B, Zizib M,
some groups of the population. This has led us to ﬂ\Veelndenveldea C: Human Granulocytic Ehrlichiosis in Belgium: an

conclusion, that physicians, including primary cargngerestimated cause of disedsmfect2003,47, 129-132.
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