
Blood parasitism 
by hemogregarines 

in central European lizards

unicellular blood parasites of the api-
complexan suborder adeleorina, collective-
ly known as hemogregarines, are common,
widely distributed, and speciose pathogens
of all reptilian orders (TElForD 2008).
lacertidae are specifically infected by mem-
bers of the genera Haemogregarina, Hepa -
tozoon and Karyolysus, which use the blood
cells of their hosts for maturing to gamonts.
among these pathogens, Karyo  lysus seems
to be a prevalent parasite in Palearctic
lizards.  Even population decline in the
Sand lizard, Lacerta agilis linnaEuS,
1758, was attributed to this hemogregarine
(Svahn 1974).  in spite of the infection’s
presumed significance as a major ecological
factor, epidemiological and taxonomic data
on lizard hemogregarines in central Europe
are scarce and scattered.

From Middle Europe, only four hemo -
gregarine species living in lacertid blood
cells have been reported, provided that only
such records were considered, which pres-

ShorT noTE         hErPETozoa 25 (1/2) Wien, 30. Juli 2012         ShorT noTE             83

FINAL_SHORT_NOTE_VERSION_Jablonsky_etal_European_Turkey_grafiklayout_jablonsky1.qxd  10.07.2012  14:41  Seite 25



ent information about the parasite’s identity,
the host taxon and the record locality (Table
1). 

all these hemogregarine species are
members of the genus Karyolysus. it seems
to be proven by experimental infections
that, in the genus Karyolysus, sporogony
occurs within adult mites of the parasitic
species Ophionyssus saurarum (ouDEManS,
1901) (syn: Sauro nyssus, Liponyssus), and
that infection of the lizard can only take
place by ingestion of nymphs of the subse-

quent mite generation.  Ophionyssus saura -
rum is, however, an erratic parasite of
lizards (aMo et al. 2005; GWiazDoWicz &
FiliP 2009), and typically various Ophio -
nyssus species compete within one habitat,
and in the author’s opinion, the infection
route suggested (ingestion of mite nymphs)
appears to be rather ineffective in the wild.
Thus, hemogregarines detected by chance
within red blood cells of heavily tick-infest-
ed lizards were tentatively attributed to the
tick-borne genus Hepatozoon (haSSl 2003).
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Table1:  hemogregarine species in the blood of Middle European lacertids.  Data compiled from Svahn
(1974), Mihalca et al. (2008), TElForD (2008) and MaJláThová et al. (2010).  * - Problematic information, since
the lizard species is not known to occur in this country.

lacertid taxon hemogregarine taxon countries of study and/or record 

Lacerta agilis linnaEuS, 1758 Karyolysus lacazei (laBBé, 1894) Denmark, France, Sweden 
Karyolysus lacertae (DanilEWSky, 1886) Denmark, romania, ukraine 
(syn. K. lacertarum)
Karyolysus latus Svahn, 1975 Denmark, Sweden 
Karyolysus minor Svahn, 1975 Denmark, Sweden 
Karyolysus sp. Poland 
Sauroplasma boreale Svahn, 1976 Denmark, Sweden 

Lacerta viridis (laurEnTi, 1768) K. lacazei Denmark*
K. lacertae France*, ukraine 

Podarcis muralis (laurEnTi, 1768) K. lacazei Switzerland, Denmark*, Sweden* 
K. lacertae France, ukraine* 

Podarcis tauricus (PallaS, 1814) K. lacertae ukraine 
Podarcis siculus (raFinESquE- K. lacertae France

SchMalTz, 1810)
Zootoca vivipara (Jacquin, 1787) K. lacazei Denmark 

K. lacertae Denmark, France, russia 
K. latus Denmark, Sweden
Karyolysus sp. Poland

Table 2:  hemogregarines and ticks parasitizing central European lizards, as observed in the author’s study.
m/f/juv - male/female/juvenile lizards studied; n - northern latitude; E - Eastern longitude; no. - number of; l/w -
length to width ratio; ø - average. 

host species m/f/juv Materials Date n E altitude location 
lizards [m a.s.l.]

Algyroides nigropunctatus 1/0/0 blood smear May 2002 45°06’ 14°21’ 120 croatia 
(DuMéril & BiBron, 1839) 1/0/0 ticks May 2002 44°59’ 14°28’ 47 croatia 

Iberolacerta horvathi 1/1/0 blood smear June 1999 46°36’ 13°13’ 1250 carinthia 
(MéhEly, 1904) 5/1/1 ticks June 1999 46°36’ 13°13’ 1250 carinthia 

Lacerta agilis 0/0/1 blood smear June 2009 46°30’ 19°30’ - hungary 
linnaEuS, 1758 2/1/1 ticks June 2000 47°44’ 15°03’ 650 lower austria 

Lacerta bilineata 3/0/0 blood smear May 2002 45°06’ 14°21’ 120 croatia 
DauDin, 1802 1/0/0 ticks May 2002 45°06’ 14°21’ 120 croatia 

Podarcis muralis 0/0/1 blood smear May 2002 45°06’ 14°21’ 120 croatia 
(laurEnTi, 1768) 1/0/1 ticks May 2002 45°06’ 14°21’ 120 croatia 

Podarcis melisellensis 2/2/0 blood smear May 2002 45°06’ 14°21’ 120 croatia 
(Braun, 1877) 3/3/0 ticks May 2002 45°06’ 14°21’ 120 croatia 

Zootoca vivipara 0/1/0 blood smear June 1999 46°36’ 13°08’ 1360 carinthia 
(Jacquin, 1787) 1/1/0 blood smear June 2000 47°45’ 15°50’ 1100 lower austria 

0/1/0 blood smear June 2000 47°51’ 15°16’ 722 lower austria 
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Below, this classification is reevaluated
and more epidemiological information is
added.

During the author’s tick collecting
excursions, thin blood smears were pre-
pared either from blood drops emerging
during tick removal or from carcasses of
lizards killed most recently by accidents.
Smears were fixed in methanol and stained
according to the standard Giemsa procedure
in a Weise’s buffer solution (ph = 7.2)
(chEESBrouGh 1987).  The hemoparasitic
species were categorized using the identifi-
cation key given by TElForD (2008). 

as disclosed in Table 2, the author
found three more lacertid host species of
Karyolysus latus, viz. Algyroides nigro -
punctatus (DuMéril & BiBron, 1839),
Podarcis muralis (laurEnTi, 1768), and P.
melisellensis (Braun, 1877).  Moreover, a
carinthian Iberolacerta horvathi (MéhEly,
1904) was also parasitized by Karyolysus.
unfortunately a reliable species determina-
tion of the parasite was impossible, as the
single parasite detected did not unequivo-
cally fit the characteristics given by TEl -
ForD (2008).  in the Karyolysus form found
in I. horvathi, the ratio of length to width
(l/w) was 1.9; the hemogregarine species
coming closest in size was K. latus, but its
l/w ratio is 2.15.  The mentioned identifica-
tion key is based on cell size and area ratios.
however, within tinctorially processed
blood smears, the cell dimensions of an

intraerythrocytic parasite depend on the ery-
throcyte size and deformability (kroGSTaD
et al. 1991).  arýkan et al. (2009) reported
the size of P. muralis red blood cells to be
11.8-16.3 µm in length, and 7.0-9.5 µm in
width, with an l/w ratio of 1.47-1.96, which
differs from our results (13.6-15.9 µm, 9.1-
10.4 µm, and l/w ratio: 1.31-1.53; n = 10).
This obvious difference could be the conse-
quence of different blood preparation tech-
niques.  if so, the capture of size and area
extensions of the gamonts without consider-
ing ratios and coloration factors may indeed
constitute insufficient criteria for the differ-
entiation of hemogregarine taxa, leading to
inaccurate results rather than the evaluator’s
incompetence to discriminate the parasites’
developmental stages, as has been postulat-
ed by roca & GalDon (2010).  neverthe -
less, a molecular biological species differ-
entiation has not been established yet, apart
from a phylogenetic study on unnamed
Hepatozoon taxa from north african lizards
(Maia et al. 2011).

croatia is a newly recognized country
to house K. latus, and lower austria has to
be added to the list of areas where K. lacer-
tae occurs (Table 2).  Karyolysus lacertae is
the only European species known to pro-
duce encapsulated gamonts which are thus
resistant to stain penetration, to some degree
(Fig. 1).  The croatian finding closes the gap
between the known localities of K. lacertae
infections of Z. vivipara lizards in Denmark

ShorT noTE         hErPETozoa 25 (1/2) Wien, 30. Juli 2012         ShorT noTE             85

Table 2 (continued from opposite page):  hemogregarines and ticks parasitizing central European lizards,
as observed in the author’s study.   m/f/juv - male/female/juvenile lizards studied; n - northern latitude; E - Eastern
longitude; no. - number of; l/w - length to width ratio; ø - average. 

no. parasites / no. hosts hemogregarina Erythrocyt
size in µm size in µm

1 Karyolysus latus / 1 lizard - -
1 nymph of Haemaphysalis concinna / 1 lizard

1 Karyolysus sp. / 2 lizards 10.3 x 5.4; l/w = 1.9 14.1-15.5 x 7.1-8.5
10 nymphs of Ixodes sp./ 7 lizards

0 / 1 lizard
6 larvae, 17 nymphs of Ixodes ricinus / 4 lizards

0 / 3 lizards
0 / 1 lizard

1 Karyolysus latus / 1 lizard 11.5 x 5.3; l/w = 2.17 13.6-15.9 x 9.1-10.4
8 nymphs of Haemaphysalis concinna / 1 lizard

3 Karyolysus latus / 4 lizards 11.4-16.0 x 6.4; l/w ø = 2.15 13.6-16.0 x 7.7-10.0
4 nymphs of Haemaphysalis concinna / 2 lizards

0 / 1 lizard
0 / 2 lizards

1 Karyolysus lacertae / 1 lizard 10.4x3.6; l/w = 2.8 -
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and France in the West and ukraine and
russia in the East.  

although most Palearctic Karyolysus
species completed their life-cycles in Ophio -
nyssus mites in the laboratory (TElForD
2008), the effectiveness of the postulated
life-cycle in the wild is dubious.  Trans -
mission of a blood parasite by the bite of an
infectious tick appears to be much more
efficient than ingestion of mite nymphs; and
ticks stuck to lizards are much more abun-
dant in nature than molesting mite nymphs
(MaJlaThova 2010).  also, in the present
study, only ticks but no mite nymphs were
found parasitizing the lizards (Table 2).
Whether Ka ryolysus can complete its life-
cycle not only in the mite O. saurarum but
also in local tick species, is unknown.  Thus,

one can hypothesize an association of some
Palearctic Karyo lysus species with ticks,
especially of K. latus with the Medi -
terranean rodent tick, Haemaphysalis con -
cinna koch, 1844 (haSSl 2003), as more
than 90 % of the lizards infected with Ka -
ryolysus were found to be infested with
ticks.
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Fig. 1:  above: Karyolysus latus Svahn, 1975, from
croatian Podarcis muralis (laurEnTi, 1768); 

below: Karyolysus lacertae (DanilEWSky, 1886) 
from lower austrian Zootoca vivipara (Jacquin,

1787).  note that this parasite is resistant 
to stain penetration.  Bar represents 10 µm.
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