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A brief review of literature about the role of tabanids as biological and mechanical vectors of infec-
tions on domestic animals is made and the potential of the epidemiological involvement of the Bul-
garian tabanid fauna is analysed. It is stated that the commonly distributed in Bulgaria Chrysops 
caecutiens (L.), Hybomitra ciureai (Seg.), Tabanus autumnalis L., T. bovinus L., T. bromius L. and 
Haematopota pluvialis (L.) are vectors of all or of some of the following diseases: tularaemia, an-
thrax, trypanozomiases, anaplasmosis and brucellosis. The high number of T.autumnalis, T. bromius 
and H. pluvialis, and H. ciureai  in some regions, as well as their continuous active period (from 3−−−−4
to 5 months), are a true prerequisite for an active participation in epidemiological process as vectors 
and spreaders of infectious agents. The high incidence of those species in several regions in Bulgaria 
is a signal for potential epidemiological foci and the lack of similar studies up to now in Bulgaria 
motivated our interest in this direction. 
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INTRODUCTION 

The blood-sucking insects from the Dip-
tera order (tabanids, mosquitos, black 
flies, Stomoxys spp. etc.) had always been 
and are a center of attention because of 
their potential to carry the agents of sev-
eral infectious and invasive diseases in 
both animals and humans (Foil and 
Hogsette, 1994; Dieguez Fernandez et al.,
1997; Strother, 1999; Papavero and Gui-
maraes, 2000; Trentini, 2001). In this re-
spect, the role of tabanids is important. As 
early as the beginning of the last century, 
the first hypotheses and assumptions for 
the possible association of tabanids and 
transmissive diseases dymanics in animals 
were announced (Nagorsky, 1902). The 

extension of knowledge on fauna, phenol-
ogy and activity of tabanids contributes to 
the intensification of studies on their epi-
demiological involvement. According to 
Krinsky (1976), tabanids are biological or 
mechanical vectors of 34 causative agents 
of viral, bacterial, protozoal or helminthic 
infections in animals and humans. Polya-
kov et al. (1990) has shown that the role 
of tabanids as vectors of 27 diseases, in-
cluding equine infectious anaemia, swine 
fever, anthrax, pyroplasmidoses, tula-
raemia, anaplasmosis, brucellosis, try-
panozomiases etc. is experimentally evi-
denced. 
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Despite the numerous studies on ta-
banids involvement in the mechanical 
transmission of pathogens, Chvala et al. 
(1972) and Foil (1989) has emphasized 
the necessity of continuation and broad-
ening of studies in this direction.  

The aim of the present survey is to 
make a short overview of literature refer-
ring to the role of tabanids as vectors of 
transmissive diseases and to perform an 
analysis of the potential of Bulgarian ta-
banid fauna as an epidemiological process 
contributor. 

TABANIDS AS VECTORS OF 
PATHOGENIC AGENTS  

Tabanids are blood-sucking insects that 
are fed both on healthy and sick animals, 
even on fresh cadavers (Olsufjev, 1977). 
The process of nutrition is often inter-
rupted by the active defensive reactions of 
the host, so they attack again the same or 
another host to receive the blood meal 
needed for the development of eggs. 
Those biological and ethological features 
of tabanids are extremely important for 
their successful involvement in the trans-
mission and spreading of pathogenic or-
ganisms. Thus, tabanids are defined as 
vector organisms according to the criteria 
of Foil (1989), reporting that they are dis-
tinguished by a high mobility, frequently 
interrupted pattern of feeding and large 
mouthparts, all being features characteriz-
ing those insects as very “good” vectors 
of pathogenic organisms. 

The existing studies on tabanids as po-
tential participants in the epidemiological 
process are concerned with various as-
pects of the problem – from the spontane-
ous or experimental evidences for the in-
volvement of certain tabanid species in 
the mechanical transportation to studies 
upon the factors and the details of the 

mechanisms of transmission of various 
pathogens via the variety of tabanid spe-
cies (4154 known species according to 
Foil, 1989).  

From the whole range of data on ta-
banids as vectors of pathogenic 
organisms, those confirming the rela-
tionship between this group of blood-
suckling flies and domestic animal dis-
eases, seen on the territory of Bulgaria, 
are of a particular interest. The anthrax, 
tularaemia, bovine leukosis, equine infec-
tious anaemia, trypanozomiases, the clas-
sical swine fever etc. are infections that 
are not only prevalent in Bulgaria, but the 
commonest subject of studies worldwide 
from the point of view of tabanids in-
volvement in their incidence.  

Anthrax bacilli 

Nagorsky (1902) has directed the atten-
tion to tabanids as a primary vector in the 
transmission of anthrax bacillus (B. an-
thracis) on animals in the taiga and forest 
regions. With this regard, Olsufjev and 
Lelep (1935) observed that the peaks in 
the number of diseased and dead animals 
corresponded to the time of the peak ac-
tivity of tabainids with a delay of about 10 
days, that was highly indicative for their 
involvement in anthrax transmission. 
Moreover, the authors reported that B. 
anthracis could reside in tabanid probos-
cis between 5 and 7 days. Krinsky (1976) 
reported that the epizooties of skin an-
thrax were very frequently related to ta-
banids whereas Knowles Ralph (2002) 
discussed the role of interrupted feeding 
of tabanids in the transmission of the an-
trhrax agent.  

Those data combined  with the bio-
logical features of tabanids, evidence the 
real potential of this family of insects to 
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influence the epizooties, caused by the B. 
anthracis.

Experimentally, 21 tabanid species 
from 5 genera were proven to be involved 
as vectors of anthrax: Chrysops (2 speci-
es), Tabanus (9 species), Hybomitra (6 
species), Atylotus (1 species) and Hae-
matopota (3 species) (Chvala et al., 1972; 
Olsufjev, 1977). Among them, widely dis-
tributed in Bulgaria are Chrysops caecu-
tiens (L), Tabanus  autumnalis L., T. bo-
vinus L., T. bromius L., Hybomitra ciure-
ai (Seg.) and Haematopota pluvialis (L). 

Tularaemia infection 

Tabanids carry out the mechanical trans-
mission of the tularaemia agent (Francis-
cella tularensis) as well (Soboleva, 1974; 
Olsufjev, 1977; Foil, 1989; Polyakov et 
al., 1990). Olsufjev (1977) reported that 
they could transmit Franciscella tularen-
sis up to 2−−−−3 days after their contamina-
tion. Philip and Jellison (1986, cited after 
Foil, 1989) succeeded however to infect 
guinea pigs via Chrysops noctifer pertinax 
26 days after sucking infected blood. The 
studies on tabanids in connection with 
tularaemia showed that the species 
Chrysops relictus Mg., C. italicus Mg., T. 
autumnalis, T. bromius, Atylotus flavogut-
tatus Szil. and H. pluvialis were naturally 
infected with Franciscella tularensis (Ol-
sufjev, 1977), while 22 species from the 
Chrysops, Tabanus, Hybomitra, Atylotus 
and Haematopota genera were experimen-
tally shown to be vectors of the disease 
(Chvala et al., 1972). Nine from the spe-
cies nominated by Chvala et al. (1972) 
and Olsufjev (1977) are encountered in 
Bulgaria, amongst them being the most 
abundant species T. autumnalis, T. bro-
mius, H. pluvialis, and in some regions −−−−
Hybomitra ciureai (Ganeva, 1998). 

Bovine leukosis virus 

Some species of the Tabanus genus are 
sucessfully implicated into the trans-
mission of a widely distributed animal 
disease −−−− bovine leukosis. For the first 
time, Oshima et al. (1981, cited after Foil, 
1989) succeeded to confirm the transmis-
sion of bovine leukosis virus from a cow 
with a permanent lymphocytosis to 2 
sheep via T. nipponicus Murd.&Tak. 
Various aspects of the relationship be-
tween tabanids and the mechanisms of 
transmission of the disease are studies by 
Buxton et al. (1985), Foil et al. (1988a; 
1989), Manet et al. (1989), Perino et al. 
(1990), Hasselschwert et al. (1993), 
Ishida et al. (1997), using species from 
the Tabanus and Chrysops genera. Foil et 
al. (1988a) and Foil (1989) not only 
proved the involvement of tabanids in the 
mechanical transmission of the virus, but 
also confirmed their role in the horizontal 
transmission of the disease. The results of 
their experiment are particularly indi-
cative for the ability of tabanids, even in 
low counts, to transmit the bovine leu-
kosis virus following feeding on a sero-
positive cow with permanent lymphocyto-
sis. Manet et al. (1989) have also investi-
gated the potential role of tabanids in the 
horizontal transmission of the disease. 
They observed a significant positive cor-
relation between the level of disease inci-
dence from one part and the activity and 
the density of tabanid populations on the 
other. These facts allowed them to suggest 
the extremely important role played by 
tabanids in the natural transmission of 
bovine leukosis. 

Equine infectious anaemia virus 

The role of tabanids in the epidemiology 
of equine infectious anaemia is not less 
important (Soboleva, 1974; Kemen et al.,
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1978; Foil et al., 1988b; Foil, 1989; 
Polyakov et al., 1990; Green et al., 1996). 
According to Polyakov et al. (1990) Ta-
banus maculicornis Zett and Hybomitra 
borealis Fabr. /= lapponica (Vanh.) are 
vectors of the equine infectious anaemia 
virus and under experimental conditions, 
the species of the Chrysops, Atylotus, Hy-
bomitra, Tabanus and Haematopota gen-
era could also exhibit a potential of vec-
tors. Foil et al. (1988b) and Foil (1989) 
reported that those blood-sucking flies 
could realize the virus transfer from feb-
rile, afebrile and inapparent donors. The 
species from the Tabanus, Hybomitra and 
Chrysops genera were among the com-
monest vectors. The authors discussed not 
only the differences in the sensitivity of 
the different age groups to the tabanid 
attack, but also the potential of the various 
tabanid species to move from one host to 
another during feeding and thus to trans-
mit the pathogens. The tabanid cenosis in 
one pasture is represented by species dif-
fering in size, ingested amount of blood, 
endurance in host pursuit, saliva toxicity 
etc. that determine their various epi-
demiological involvement. The differ-
ences in the potential of the various ta-
banid species to transmit pathogens, stated 
by Foil et al. (1988b) and Foil (1989) , 
encourage the future studies in this direc-
tion.  

Causative agents of other diseases 

Literature data show undoubtfully the par-
ticipation of tabanids in the transmission 
also of other diseases such as trypanozo-
miases (Soboleva, 1974; Olsufjev, 1977; 
Böse et al., 1987а; Böse et al., 1987b; 
Foil, 1989; Polyakov et al., 1990; Dirie et 
al., 1990; Solano and Amaleer-Delafosse, 
1995; Kashiwazaki et al., 1998; Quieroz 
et al., 2000), anaplasmosis (Soboleva, 
1974; Foil, 1989; Polyakov et al., 1990), 

spiroplasmoses (Le Goff et al., 1991; 
Vazeille-Falkoz et al.,1997; Helias et al.,
1998; Moulder et al., 2002), swine fever 
(Olsufjev, 1977; Polyakov et al., 1990), 
loiasis  (Olsufjev, 1977; Chippaux et al.,
2000; Cheke et al., 2003) etc.  

The information about  the role and 
the specificity of the performance of sev-
eral arthropods (tabanids, mosquitos, ticks 
etc.) as vectors of both human and animal 
diseases attract the attention of specialists 
to the creation of information system for 
control of arthropod vectors (Thomson 
and Conor, 2000).    

The brief review of existing studies 
confirms the importance of the Tabanidae 
family from the point of view of veteri-
nary medicine and also points out the un-
solved problems related to tabanids in-
volvement in the transmission of infec-
tions on domestic animals. 

POTENTIAL OF THE BULGARIAN 
TABANID FAUNA FOR EPIDEMIOLO-
GICAL INVOLVEMENT 

The Bulgarian tabanid fauna is repre-
sented by 72 species and subspecies 
(Ganeva, 1998; Ganeva, 2000). According 
to the literature data, 16 species out of 
them, are natural or experimentally re-
vealed vectors of various pathogenic orga-
nisms. They belong to 5 genera: Chrysops 
(4), Atylotus (2), Hybomitra (2), Tabanus 
(6) and Haematopota (2). The C. 
caecutiens, H. ciureai, T. bovinus, T. au-
tumnalis, T. bromius and H. pluvialis spe-
cies are widely distributed in Bulgaria 
(Drensky, 1929; Triphonov et al., 1964; 
Ganeva, 1998), whereas the last three spe-
cies are characterized by their numerous 
populations. The number of H. ciureai 
(Ganeva, 1998) and T. bovinus (Tripho-
nov et al., 1964) species in some regions 
are also great. With the exception of T. 
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bovinus, all other species are reported to 
be vectors of tularaemia and anthrax at the 
same time (Chvаla et al., 1972; Olsufjev, 
1977). Besides in the transmission of an-
thrax (Chvаla et al., 1972), T. bovinus is 
known to participate in the spread of 
anaplasmosis (Soboleva, 1974), trypano-
zomiases (Olsufjev, 1977), emphysema-
tous carbuncule and brucellosis (Polyakov 
et al., 1990). Vectors of brucellosis are 
also T. glaucopis Mg. and  H. pluvialis 
(Polyakov et al., 1990). In the biotopes of 
the region of Stara Zagora that meet the 
ecological requirements, T. glaucopis  fly 
populations are numerous that is espe-
cially important with regard to the partici-
pation of the species in pathogen trans-
mission (Ganeva, 1998). 

The most abundant species T. bromius 
and H. pluvialis together with Hybomitra 
micans (Mg) and Haematopota italica 
Mg., also elements of our fauna, are re-
ported to be vectors of Trypanosoma 
theileri in Germany (Böse et al., 1987a). 
T. glaucopis is also successfully involved 
in the transmission of T. theileri (Sobo-
leva, 1974). Five species of Bulgarian fau-
na, incuding the dominating T. bromius 
and H. pluvialis, are experimentally pro-
ven to be vectors of anaplasmosis in ru-
minants (Soboleva, 1974).  

Therefore, the widely distributed and 
most abundant tabanid species in Bulgaria 
are reported to be vectors of anthrax, tula-
raemia, brucellosis, trypanozomiases etc.  

From the point of view of tabanid in-
volvement in epidemiology, the most 
abundant species T. autumnalis, T. bromi-
us and H. pluvialis as well as the species 
with numerous populations in some re-
gions in Bulgaria −−−− T. bovinus (Triphonov 
et al., 1964), T. glaucopis and  H. ciureai 
(Ganeva, 1998) are of particular interest. 
The ability of those species to transmit 
effectively several infectious agents is a 

very serious signal for their potential for 
activie participation in the epidemiology 
of transmissive diseases, especially in the 
peak period of the seasonal activity of 
tabanids. The data from previous studies 
of ours (Ganeva, 1998) show that during 
the peak in the seasonal activity of ta-
banids in the region of Stara Zagora, be-
tween 210 and 445 flies were trapped per 
hour from one experimental animal in the 
pastures of Kanchevo and Oryahovitsa. 
The fact that only on one leg of a cow, 
about 32-40 flies, primarily from the Ta-
banus species could be counted, is highly 
indicative for the abundance of popula-
tions. 

Six species of this genus are known as 
vectors of pathogenic organisms, includ-
ing the most abundant T. autumnalis and 
T. bromius. The Tabanus species are char-
acterized with a high efficacy in the 
transmission of infectious agents. The data 
summarized by Foil et al. (1988b) about 
the transfer of the equine infectious anae-
mia virus show that it needs between 1−−−−6
flies whereas the bovine leukosis virus – 
between 50−−−−131 flies depending on the 
clinical status of the donor.  

In conclusion, the potential of tabanids 
in Bulgaria for participation in the epide-
miological process is considerable. The 
presence of foci of tularaemia, anthrax, 
bovine leukosis, swine brucellosis etc., 
from one part and the high number of ta-
banids and their efficacy in the transfer of 
pathogens from the other as well as the 
lack of studies in this connection in our 
country are a prerequisite for future inves-
tigations.  
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