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Abstract. A short survey is given of the occurrence of babesiasis affecting small terrestrial mammals
in some parts of Europe. Results obtained in studies of 7.038 small terrestrial mammals (42 species)
from Czechoslovakia, Austria, Hungary, Yugoslavia and Bulgaria, show the distribution of Babesia
microts in these countries. T'he authors found babesias in the following host specics: Neomys anomalus,
Clethrionomys glareolus, Microtus arvalis, M. agrestis, Apodemus agrarius, A, flovicollis, A. sylvaticus
and Mus musculus. The average incidence was very low—0.2 9, and varied in individual countries
from negative to 0.7 %, I'roblems of the natural foei of B. microti in Central Europe are discussed
and hitherto recorded cases of Habesia infections in man are summarised. The epidemiological import-

ance of the unspecific mammal hosts of B. microti is emphasised and the necessity of surveillance
of this zoonosis in LKurope is pointed out.

Babesiasis (= piroplasmosis), caused by various species of Babesia, has heen described
in & number of animal species, mainly in mammals, particularly in ruminants. Taxono-
mically babesias are placed in the class Telosporca (Riek 1968), order Eucoccida,
suborder Haemosporina, superfamily Babesioidea, family Babesiidae and genus Babesia.
A detailed list of all existing Babesia findings is given in a monograph by Krylov
(1974).

Babesia microti, which has been found in various small terrestrial mammals in diffe-
rent countries (Doflein and Reichenow 1953, Zasukhin 1956, Shortt and Blackie
1965, Van Peencn and Duncan 1968), is apparently distributed all over the world.
This species was described by Franca (1912) in Portugal as Smithia microti from the
vole Microtus incertus (Microtus arvalis incertus). Later the genus Smithia became
synonymous with the genus Babesia (Neitz 1966, Rick 1968).*) Most probably the
several species of Babesia described from various small terrestrial mammals are identical
with B. microti. Shortt and Blackie in England (1965) found this Babesia species not
only in rodents, but also in insectivores and Van Pcenen and Duncan (1968) in
California, USA reported it from rodents as well as from a rabhit, species.

Of special importance is the fact that in the USA in recent years two human cases
have been deseribed in which B. microti was considered to be the causative agent (Ben-
son et al. 1969, Western et al. 1970, Anderson et al. 1974).

MATERIAL AND METHODS

Between 1958 and 1975 a total of 7,048 small terrestrial mammals were investigated miecroscopi-
cally for the presence of parasitic protozoa in their blood; 5,104 animals came from (zechoslovakia
(mostly from Bohemia and Moravia), 15 from Austria, 291 from western Hungary, 1,274 from Yugo-

*) The correct name of this species of Bubesia is somewhat problematic. Most authore (Van
Peenen and Duncan 1968, Fay and Rausch 1969, Bonson et al, 1969, Western et al. 1970,
Anderson el al. 1974) write Rabesia microti, while others (Shortt and Blackie 1965, Sebek
1970, 1975, Sebel ot al. 1975) wrile Bahesia microtia. In Franca’s (1912) paper this new species
of Babesia was cited as S. microtia as well as S. microti.
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slavin (464 from Bosmia-Horzegovine, 476 from Montenegro and 334 from Macedonin) 354 from
last Bulgaria. (Table 1). The animals were mostly caught in standard mousetraps during expeditions
orgnnized for the research of natural foei of human diseases. T'ypieal biotopes were chosen for trapping
in the nreas under stidy, 2o that an objective picture of the small mammul fauna could be obtained.
Larger animals such as muskrats, polecats and others were shot or they were made available to us
by our eco-workers who wore hunters. In the laboratory tho animals were first examined for ectopara-
sites, then procossed mammalogieally and dissoeted under sterile conditions. T'o obtain blood smonrs
the blood was collected by puncturing the heart with o Pasteur pippette. After drying the blood
smears were [ixed with methyl aleohol by current method and stained after Giemsa-Romanowski

Table 1. Sinall terrestrial mammals investigated in Czechoslovakia, Austria, Hungary,
Yugoslavia and Bulggria and positive findings of Babesia microti

Country Total |
8 ' | Yugoslavia
‘g |5 =
‘c — =1 =]
Species 8 . > ’2 ¥ g = g |,
8 3 ! 2% g 3 = = >
= i x | 2§ 2 3 ) I | s
0 ™ Jort - =
§ 3 e E 5| o é ] - 2
& < oo = A [ L =
| -.
Erinaceus concolor 50/0 | 0f0 0/ o/| 60| 3/0 00 5 | 0
'alpa europaen 494/0 2/0 0/0 1/0 3/0 /0 0/0 | 500 0
Sorex araneus 219/0 2/0 4/0 0/ 1/0 2/0 12/0| 240 0
Neomys fodiena 56/0 | 0/0 . 0/, o/ 60| o0 o] 60 0
Neomys anomalus 1o | o/ o0 24/ o] 11f1, 320 T8 1
Putorius putorius 87/0 | o/, 001 00| 00| 00 0/0 87 0
Cricelus cricefus 57/ o/0 - 0/0  0/0 0/0 0/0 0/0! 57 0
Clethrioniomys glareolus 59172 /o | 71/0  10/0 0/0 2/0 00" 675 | 2
Arvicoln tevrestria 54/0 0o 00 1/0 1/0 | 11/0 0/0 68 0
Pitymys sublerrancus 02/0 0/0 1/0 3/0, 0/0 2/0 0/0 08 0
Microtus arvalis o47/6 | 3/0 | e e1/0 10| s20| 60| w76 6
Micratus agrestis 218/1 n/e o 0/o  0f0 0/0 n/o 0/0| 218 1
Microtus occoriomus 53/0 | 5/0 o/0| 0.0 0/0| 0/0 0/0 58 1 0
Apodernus agrarius 30/0 | o/ | o/ 952 41/0| 2| 70| 175 | 2 |
Apodemus flavicollis 447/0 2/0 | 124/0 | 140/1 103/0 | 150/0 | 55/0 | 1021 1
Apodemus sylvaticus HO8/0 0/0 | 65/0 | 102/0 196/0 | 35/0 | 150/1 | 1056 1
Apodemus microps 76/0 0/0 0/0| 0/0, o0/ 2/0 1/0 %) 0
Ruttus norvegicus 301/0 0/0 0/0 30 4/0 0/0 3/0| 401 0
Mus musculus 3a1/0 1 0o 2/0| 12/0| 53/0| 28/L| 41/0| 487 1
Lepus europacus 122/0 0/0 0/0 0/0 L/op 11/ 16/0 149 0
Further 22 spocies*) 250/0 0/0 | 18/0| 12/0| 61/0 23/0 2/0 | 396 0
| |
| Total 5104/0 | 15/0 | 201/0 | 464/3 | 476/0 | 334/2  354/1 | 7038 | 15
| |

*) (Czochoslovakin: Erinaceus europaens 2, Sorer minutus 20, Sorex alpinus 18, Crociduro leucodon 1,
Crocidura suaveolens 14, Mustela erminea 13, Mustela nivalis 25, Putorius eversmanni 5, Martes
martes 7, Marter foina 9, Feliz silvestris 2, Sciurus vidgaris 41, Citellus citclius 3, Ondatra zibethica 37,
Micromys minutus 47, Rattus rattus 3, Muscerdinus avellanorius 3. Hungary: Sorer minulus 1,
Crocidura leucodon 6, Cracidura suaveolens 7, Microtus nivalis 1, Glis glis 3. Yugoslavia: Bosnia-
Horzegovina: Crocidure suaveolens 7, Rattus rattus 4, Muscardinus avellanarius 1. Montenegro:
Crocidura leucodon 4. Crocidura russula 3, Crocidura suaveolens 9, Crocidurasp. |, Dolomys bogdanovi 1,
Apvdemus mysineinus 40, Rattus rattus 1, Glis glis 1, Dryomys nitedula 1. Macedonia: Crocidura
suaveolens 7, Citellus citellus 8, Ratius raitus 1. Dryomys nitedula 7, Bulgaria: Sorex minutus 4,
Crocidura lewcodon 11, Crocidura suaveolens 5, Citellus citellus 1, Rattus rattus 4, Dryomys nitedula 7.

**) These investigations have been only relatively roecontly started and will be & high priority
project for 1977.
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RESULTS

A. SURVEY OF THE WORLD DISTRIBUTION OF BABESIASIS IN SMALL
TERRESTRIAL MAMMALS

Since the question of taxonomy of babesias affecting smnll lerrestrial manunals 1= not yet clear,
particularly in older findings, in this survey weo shall also mention, besides B. microti, the other numes
deseribing Babesia specics in small mammals. Tt should be pointed out that Wenyon (1926) has
already emphasised that the small piroplasms from wild mammals are not morphologically distin-
guizhable one from another.

A comprehensive survey of the world distribution of babesiasis in small mammals is difficult to
achieve because of unsatisfactory deseription. In many countrics these parasites in wild small maminals
are unknown or insufficiently studied. In Europe the first deseription of babesias in small terrestrial
mammals, namoly laboratory white rats, was probably given by Fantham (1908 —ex. Rodhain
1950) in London. Particularly intorosting is the question of the vector, because the presence of ticks
on laboratory white rats is bighly improbable. In our opinion the identity of these babesias with
B. microti cannot be excluded. B. microti was dotoeted in England in many other hosts; the data from
various authors were summarised by Cox (1870), mentioning the following species: Sorex arancus,
S. minwlus, Talpa europaca, Ulethrionumys glarcolus, Microtus agrestis, Arvicola amphibius, Apodemus
sylvaticus and Micromys minutus. Franca (1012) in Portugal reported Smithia microti from the
volc Microtus incertus and Nultallin herpestidis from the mongoose Herpestes ichneumon. In southern
Russin near Saratov Yakimoff (1909 ex. Zasukhin 1930) recorded Nuttallin ninensis from tho
hedgehog Erinaceus europacus, nnil in Switzerland Galli-Valorio (1914) found Smithia talpae in the
mole T'alpa europaea. Tn Italy Franchini (1924- -ex. Zasukhin 1930 and Rodhain 1960) recorded
Nuttallia myoxi in lhe dormouso (Myoxus (= Muscardinus) avellanarius), nnd Baldelli (1960)
reported B. leporina from tho hare Lepus europacus. In Belginm Rodhein (1931—ex. Carini
1941) found Nufttallia talpae, und in the USSR ncar Pyatigorsk Malakhov (1940—ex. Zasukhin
1056) recorded babesias from Rattus norvegicus, Tn Contral Europe L. microti was first found by
Sebek (1970) in Clethrionomys glareolus, Microtus arvalis and M. agrestis. Tn North Tyrol Mehnert
(1972) demonstrated it in small alpine mammals—Sorex aruneus, Clethrionomys glareolus, Microlus
agrestis, M. nivalis and Pilymys sublerraneus,

Tn Asin the babesias Nuttallia danii were described by Tsur et al. (1960) in Israel and N. adleri
in the rodent Meriones tristram: by Feldman-Muhsam (1962) as new species of babesias. In the
southern Caucasus in the outskirts of the town of Kars (Turkey) Yakimoff and Sapronovitsch
(1915 -ex. Zasukhin 1930) recorded 7Theilerin rossica in the ficld mouse Apodemus agrarius.
Yakimof[ later wrote to Zasukhin (1930) that these parasites helonged to the genus Gonderia.
In Transcaucasia Dsehunkovsky and Luss (1009--ex. Zesukhin 1930) demonstrated Piroplasma
leporis in hares. Tn the southern part of the USSR Piroplasma kolzovi and Frangaiella epsteini were
repurled by Zasukhin (1930, 1956) in the suslik Cileliue pygmaeus. Kryvlov and Zanina (1963)
described Smithia tadzhikistanica in the rodent Meriones erythrourus in the Tadzhik SSR, and Mura-
tov (1968) discovered Nuttallinnuscwdi in Muse musculus. In the Kazakh SSR T'selishchev (1950—ox.
Zasukhin 1956) recorded Nwllallia rhombomys in the gerbil Rhombomys opimus and in the Far
Fast. Bubesia yakimovt was found by Springholz-Schmidt (1937--ex. Doflein and Reichenow
1953 and Zasukhin 1966) in the chipmunk Eutamias asiaticus. The aforesaid species of Babesia
scems to be identieal to that found by Nauck (1938- ex. Doflein and Reichenow 1953) in
Sciurotamias davidianws. In Central Vietnam Capponi et al. (10565) recorded hahesias of tho genus
Nuttallia in Rattus norvegicus, and mn Taiwan Manwell and Kuntz (1964) observed babesias
in Bandicota indica. In Indonesin Van Peenen (1975) found in two specimens of Hallus exrulons
piroplasms which were similar to B. microfi. Babesiasis in emall mammals in that area iz apparently
rare, bocause only those two animals with a positive incidence have been mentioned from more than
4,000 rodents investigated in Vietnam and Indonesia. From Asia Nullallia ericetuli was mentioned
by Springholz-Schmidt (1937—ex. Doflein and Reichenow 1953 and Capponi ot al. 1955)
in the hamster Cricefus furunculus.

In Africa Nicolle (1907—ex. Capponi et al. 1055) demonstraled Nicollia guodrigeming in the
Ctenodactylus gondi in Tunisia, and Galli-Valerio (1911) found piroplasms in the hedgehog Erinaceus
algivus in Algoria. In Acera Scott-Macfie (1915) demonstrated Nuttellic decumani in Rattus rorve-
gicus. In Senegal Leger and Bedier (1923) reported Nuttallin golundae from Golunda campanae,
Schwetz and Collart (1930 -ex. Rodhain 1950) Bahesia ratti from various rodenls—Mastomys
uganda, Arvicanthis abyssinicus and Pelomys frater—in the territory of Zaire, Hoare (1930) Babesia
crocidurae in the shrew Crocidura bicolor in Uganda, Wenyon (1909 — ex. Zasukhin 1830) Piro-
plasma uvicularis from Arvicanthis zebra in the Sudan and Van Den Bergho ot al. (1950 — ox.
Rodhain 1950) described Babesia rodhaini from Thavinomys surdaster in Katanga. In South Africa
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Noitz (1038) recorded Nuttallia cynicti in the eivit eat Cynictis penicillata. Also in Africa Garnham

(1851) doscribed a new Babesia-like species Echinozoon hoogstraali from the rock hyrax Heterohyrax
Ryﬂﬂtﬂﬂ.

In North Amerien Tyzzor (1938) in Massachusotts deseribed from Microtus pennsylvanicus the
spocies Cytoeceies microti, which Van Peenen and Duncan (1968) and also Western et al. (18970)
considor to be identical to B. microti. Kirner et al. (1958) observed BB. microfi in the same vole species
in Now York. Possibly the babesias desecribed by Tomlinson et al. (1948) from Citellus variegatus
in Texas as B. wrighti nlso belong to the species I3, microti; the sume applics to B, citelli reported
by Bocker and Roudabusch (1933) from the suslik Citellus tridecimlineatus in lowa. This fact was
nlready pointed out by Van Peenen and Dunean (1968). Van Veenen (19065—ex. Van Peenen
and Duncan 1968) reported L. microti (rom rodents in Califormin. In southern Californin Van
Peenen and Dunean (1068) found this Babesia speciea in the rodents Neotowa lepida, Peromyscus
californions, Microtus californicus, Spermophilus beecheyi and in the North American rabbit Sylvilagus
oudubonii. In the Los Angeles area Wood (1952 —ex. Van Peenen and Duncan 1968) demonstra-
ted babesias also in raecoons. dn Alaska Fay and Ruuseh (1969) reported babhesias from the voles
Microtus occonomus und Clathrionomys rutitus without species identifieation. It is very possible that
the parasiles bolonged to the species 7. wicroti, In South Ameriea Carini (1941) desernibed Babesia
tucotucoi from the rodent Ctenomys =p.

Algo in Australin babesing wore found in small mammals. Baekhouse and Bollunger (1950 —-ex.
Taur et al. 1960} deseribed Nubesia tachyglossi from vhe moarsupial T'ackyglossus acwleatus. This
incomplete survey of Habesin findings 1 smnll torrestrial mammals in various eountrics of the world
shows (hat babesis may bo antieipated in this animal group practically wherever suitublo reservoirs
nnd veetora are prosont. Tt is very likely that several of the [abesia speecics mentioned are identieal
with 12, microti,

B. DISTRIBUTION OF B, MICROTI IN SOME EUROPEAN COUNTRIES

a) Our findings of B. microti in Central and South-eastern Europe. We consider all our
Babesia finds in small terrestrial mammals in Czechoslovakia, Yugoslavia (Bosnia-
Herzogovina, Macedonia) and East Bulgaria o be B. microti. The following 8 host
species proved to be positive: the bank vole (Clethrionomys glareolus), the common vole
(Microtus arvalis), the field vole (Microtus agrestis), the striped field mouse (Apodemus
agrarins), the yellow-necked mouse (Adpodemus flavieollis). the Mediterrancan water
shrew (Neomys anomalus), the house mouse (Mus musculus) and the long-tailed field
mouse (A podemus sylvaticus) as shown in Table 1. Of particular interest are our findings
in the shrew Neomys anomalus and in the mice Apodemus agrarius, Apodemus fluvicollis
and Mus musculus, because, so far as can be ascerlained, it is the first time that B.
microti was demonmstrated in these species of hosts. Although Nutlallia musculi was
described by Muratov (1966) as a new Babesia species in the house mouse (Mus
musculus) in Tadzhikistan, we consider the autheneity of this new species to be question-
able and the identity with B. microti possible. Experimentally N. musculi could be
transmitted to the suslik (Muratov 1966). Of these positive hosts the incidence of
B. microti was highest. in Neomys anomalus -1.3 %, followed by Apodemus agrarius—
1.1 9, Microtus arvalis—0.6 %, M. agrestis—0.5 %,, Clethrionomys glareolus—0.3 Y,
Mus musculus—0.2 %,, Apodemus favicollis—0.1 %, and Apodemus sylvaticus—
0.1 %.

As for this average incidence, we would like to pomt out that the sequence of the
individual host species does not necessarily represent the truc situation because the
number of investigations per host species is very variable, particularly in individual
countries. Our finds in Austria, West: Hungary and Montenegro were negative; in the
first mentioned country we only investigated 156 animals. The fact that the incidence
of B. microti in wild small terrestrial mammals in some areas in Central Europe may
be quite high, is shown by our results from a locality in Southwest Moravia in Czecho-
slovakia, where 6.0 %, of Microtus arvalis were positive (Fig. 1). Tt must be emphasised
that the common voles were caught in early autumn and that in this particular area

there was a relatively high population density of small mammals, and of the tick
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Tzodes ricinus as well. The incidence of B. microti in small mammals in a locality may
vary considerably according to the season and from year to year and particularly
according to the population density of small mammals and ticks.

b) Problems concerning the distribution of B. microli in Europe. The resulls obtained
so far suggest that the incidence of these parasites in different areas may he different.
For example, B. microti is apparently much more common in England than in Central
or Southeast Europe. Baker et al. (1963) reported an incidence of 26 9 in field voles
and 15 %, in bank voles, In the same host species Cox (1970) had positive results of
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Fig. 1. Babesio microti in erythroeytes of the common vole AMlicrotus arvalis.

25.2 9%, and 16.3 9, respectively, and also positive results 1.6 %, of long-tailed field
mice, 6.8 %, of common shrews (Sorex araneus) and 5.5 Y, of pigmy shrews (Sorex
minutus). Shortt and Blackic (1965) in England demonstrated B. microti in the mole,
bank vole, long-tailed field mouse, ficld vole and common shrew. They do not give the
incidence in each species, but point out that the number of positive animals varies
from year to year ranging from 2 to 10 9%, in the same locality. Mahnert (1972) in
North Tyrol had positive findings in small alpine mammals: 1.9 9 ol common shrews,
1.0 9%, of bank voles, 6.5 9%, of field voles and 2.3 %, ol snow voles (Microtus nivalis),
and in addition 2 out of 11 pine voles (Pitymys subterraneus). In these arcas the tick
Ixodes trianguliceps is the possible veetor. The findings from Czechoslovakia (Scbek
1975) are mentioned above.

A comparizon of the above results shows that B. microfi im small terrestrial mammals
is much more common in England than in North Tyrol and especially in Czechoslovakia.
One could object that the difference might primarily be due to the different methods
of investigation, but in our opinion that is not the case because we have years of experien-
ce with B. microti, besides using the same methods as the English authors. However,
differences might be considerable if animals are often captured in the same localitics
where they have alrcady been found positive; in our material this was not the case. The
composition and number of host species investiguted could be also important. We
presume that the incidence of B. microli in small mammals in England and North
Tyrol is really higher than in the countries and areas investigated by us.
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C.CHARACTERISTICSOF B. MICROTI NATURAL FOCI IN CENTRAL EUROPE

TFrom the epizootological and epidemiological viewpoints the most important is the
type of babesiasis natural foei (Sebok et al. 1975) which depends upon the ecological
zone of small terrestrial mammals. In this type only one species of Babesia is likely to be
represented, namely B. microti. Shortt and Blackic (1965) demonstrated experimen-
tally that the Bubesia strains isolated by them from different species of small terrestrial
mammals in England, were identical. On the other hand Fay and Rausch (1969)
claim that the Babesia strains isolated by them from the voles Clethrionomys ruiilus
and Microtus oeconomus in Alaska were biologically different. It is known that B. microti
can be transmitted experimentally not only to various rodents, but also to insectivores
(Shortt and Blackie 1965) and to primates (the monkey Macaca mulatia) (Western
ct al. 1970). Moreover, several spontaneous cases of hbabesiasis in man are already known,
us mentioned below, in which the patients had their spleen in situ. This is evidence that
B. microti has no specific host, a feature by which it differs from species of Babesia
present in domestie animals, mostly typical of one species or genus. Besides, we would
like to point out that in our opinion, infection of domestic animals with B. siicroti
is not excluded, a possibility alrcady suggested by Soviet authors (Zasukhin 1956).
The question of the main reservoir of B. microti is quite open. We suppose that the
main reservoirs arc different species of the genus Microfus, and in Kurope, mainly
M. agrestis and M. arvalis, while spontaneous infections of . pennsylvanicus and
M. oeconomus were also [ound in North America (Van Peenen and Duncan 1968,
Fay and Rausch 1969).

In natural [ocei of babesiasis of this type in Central Europe, the tick Jxodes ricinus
might be taken into consideration as vector. Also Jzodes trianguliceps might be the most
likely vector in the natural foci, as it is o typical tick infesting small mammals.

D. BABESIASIS IN MAN]I

a) Due to Babesia species fromn domestic animals. Twenty years ango babesias were considored
harmless to man but m 1957 Skrabalo and Deanovié recorded a fatal ease of human babesiasis
in Yugoslavia. The patient, a 33.year-old farmer from the suburbs of Zagroeb (Croatia), was ndnniled
to hospital with fever, anaemia, jnundice and haemoglobinuria. With malaria suspeeted, blood smears
were exumined and, in the erythroeytes, numerons ring-shaped structures found, which were taken
for malarinl rings. Throe days after hospitalization the patient died. 8inee the clinical course of this
discaso was not typical of malarin, tho blood smears were sent to throo prominent protozoologists
who ulentified the parasites in the orythroeytes as £2. bovis. The dead man’s case history said that 11
years eurlier he was splencctomised and that the eattle on his farm were infected with A. bovir and
that this species of Habesia was also presont in ticks collected from the eattle pastures.

I'he sccond case was recorded in 1966 i California in the USA (Seholtens ot al. 1968) in a 46-ycar-
old man who had beeome infeeted during his holiday near San Francisco. He was hospitnlized with
a fobrilo illness whieh was assumed to be malaria. and treated with Chloroquin, after which he reco-
vercd. Only later revised blood siears showed that he had babesiasis probably of the species B, equi
or /1, caballi, and also that the patient had been splenectomised 3 years earlier,

The third case wna observed in 1957 in Northern Treland (Fitzpacvrick ev al. 1968, 1969, Garn-
ham ot al. 1969). A 48.vear-old sailor after spending his holiday in Northern Ireland, returned
home i1l with fever, jaundice and nnuemin and died a week later. Shortly before his death malaria-like
rings wore found in his blood smears, which were lator identified by a protozoologist as B. divergens,
The case hislory snid that 4 months before his illness he had been splencetomisod. In the area in
which the dead man had been infectod B. bigemina was deteeted in cablle (Garnham et nl. 1969).

‘I'he fourth caso of human babesinsis was aguin reported from Zagreb (Skrabalo 1971) and the
patient was a 27-yoar-old factory worker who had been splencctomised 3 years carlicr. The babesias
found in his blood were identificd as [, divergens, The patient died after 5§ days.

We would like to make a short ecomment regarding the host specificity of the most important
species of Bahesia present in domestic and wild animuals. Curasson (1943) considered the caltle
babesiasis 10 he speoifie for ,,all cattle”, and Hutyra et al. (1959) suggested that 8. divergens was
present only in cattle and that other mammals were unsusceptible. Garnham and Bray (1959)
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succeeded in infecting spleneetomised chimpanzees and Rhesus monkeys with f3. divergens, bul were
unsuccessful with similarly (reated rabbits, Iinigk and Friedhoff (1962a) reported the susceptibi-
lity to B, divergens of moufflon, fallow deer, red deer and roe deer, while goats and sheep were nol
sureeptible. The same authors (1962h) reported that K. capreoli was not transmissible to calltle,
sheep and goats with their spleen removed. We feel that the study of Latif and Adam (1973) ia
both most interesting and important: by allowing B. divergens inlected ticks to feed on sheop, they
brought about a normal babesinsis disease in the lambs. Infection of man with species from wild
game animals (roo-deer, red-deer) eannot be exchuded (Sebek et al. 1975).
b) Due to Babesia microti. The following two casos are partienlarly interesting. They were reported
from Massachusetts, USA; the first in 1969 (Benson ot al. 1969, Western et al. 1970), and the sec-
ond in 1973 (Anderson et al. 1974). Both concerned women (of 59 and 48 years respectively) who had
not undergone spleneclomies, i.e. had their spleen in situ. They were admitted to hospital with
fovor, the first case with suspected malaria. the sccond with Rocky Mountain spotted fever, Both
had a history of tick bite nnd by laboratory tosts hahoesias were isolated and as 8. microli idontifiod,
An asymptomatic hwpan infeetion with Hobesio «p, in a 5l-year-old man with the spleen in
situ wis diagnosed by Healy ot al. (1976) in Georgia in the USA. In this ease, in our vpinion,
1. microti was the most probable apecies.

Benenson (1975) mistakenly reported that 5 cases of human babesiasis were known,
3 ol which originated in the USA and that, all were caused by B. microli. In a personal
communication Dr. G. R, ITeal v*) from the Center of Discase Control, Atlanta, Georgia,
USA, informed one of ug (8ixl) that 21 human cases had been recorded in the USA to
February 1977, All patients had the spleen in situ and the discase had a mild clinical
course. This information is of great importance for Europe where babesiasis ol rodents
is widespread. Indeed, the human infections with B. microli are most probably also
prosent there as Sebek et al. (1973, 1975) have already pointed out.

DISCUSSION AND CONCLUSIONS

From the above mentioned Babesia infections in man and the problems of babesiasis
in animals discussed the following theoretical and practical considerations may be
concluded:

a) Man may be infected with various specics of Babesia. Apparently only splenecto-
mized people are in danger of infection with the Babesia species from domestic animals.
The clinical course of human infection with babesiasis acquired from domestic animals
in splencctomized persons is grave, with a high mortality rate.

b) The existence of natural foei of B. microti should be anticipated everywhere in
Europe where ticks — particularly /xodes ricinus — and small mammals are abundant,
especially in leaf and mixed forests up to 600—1000 m above sca level. B. microti
depends practically on the same biotopes as the Kuropean tick-borne cncephalitis,
I, displays no distinet host specificity and therefore healthy man with his spleen in
situ may become infected. Since babesiasis in man caused by B. microti has so far not
been detected in Europe, it might not be taken into consideration by physicians and
therefore easily be incorrectly diagnosed. The clinical conrse of babesiasis in man caused
by B. microti is mild and may be even asymptomatie. The people especially at risk
from babesiasis caused by B. microti are those who often come into contact with ticks
due to their profession such as cutters, foresters and hunters, or due to other aclivites
(pickers of mushrooms, berrics). Babesiagis caused by B. microti will only occur during
the period in which ticks are nclive, namely in the warmer seasons.

I our opinion, human infection with B. microti is indecd oceurring in Europe and
perhaps is not even rare. It is only a question of time hefore its existence will bo con-

*) We would like to thank Dr, G, R, Healy for this important information
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firmed. All general practitioners, people concerned with infectious diseases and epidemio-
logists should be kept mformed of the possible oceurrence of this new disease. The
correct diagnosis depends on the joint cooperation between physicians and expericnced
protozoologists. We consider the preparation of a careful surveillance in Europe as
being not only useful but also extremely necessary.

PACHIOCTPANENNE BABESINOSA MEJKIX MJAERKOHNIUTAONNN
HOHAYEHNDE 9TOr0O 300HO3A B EBPONE

3. Weber, B. Poennrgnii u B. Cukea

Pemome. Jlan xparsnii oG3op pacupoctpagerin 6a0esnosa MeJRNX SEMHWX  MJIGKOMWTAIONX
B HCKOTOPWX 2acTux Kppoma. Heeaegonano 7 038 Meinanx semunix Mackonsrwomux (42 su,1a)
ua "exocaosunn, Ascrpun, Bewrpun, IO0rocsanng w Boorapiuu i moiayucHHLEe PeaysinTitil
HORA3LRAIOT pacnpocrpaucune Habesia microti B 9THX cTpanaX. Badeaios 0OHAPYHKCH aBTOPAMI
y CAeyonwx Buaos xoanes: Neomys anomalus, Clethrionomys glarcolus, Microtus arvalis,
M. agrestis, Apodemus agrarius, A. flavicolles, . sylvaticus w Mus muscalus. Cpeauee nopasie
HHC ¥ HHX OKXuioch oucub  nnskum—u0,2 % n wonebarock B OTACHLHMX CTPAHAX OT WVNA
A0 0.7 9. 13 padore obeyncienun npupojHse ovarn L. microti 8 Cpepuen Eppone u kparko
HIIOIKCHLE JIO CHX 1T0P 3aperdeTpupoRanine cayvan aatogaenmnx Gadeswoszom wioaeii. 1lor-

CPKBYTO  DIAMACMUOJ0NMYECKOE  SHAMCHNEG  MASKOMUTAIONMX —HECNedinecknx  Yo3ses
B. microti u yHaaua ur'OGXlJ,'llmm“l‘l, HILLOpA 3 3THM B001H030M B L'Bpolll.‘.
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