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FINDINGS OF SPECIFIC ANTIBODIES AGAINST
BORRELIA BURGODRFERI IN HORSES*
Savić, S., Vidić, B., Lupulović, D., Grgić, Ž., Medić, S.1
SUMMARY: Lyme borreliosis is a disease caused with bac te ria Borrelia burgdorferi. Th is disease is one of the most
numerous and most widespread dis ease among all vector borne dis eases in our country and it is also one of the emer gent dis eases and zoonozes. During 2011. and 2012. blood sam ples were collected from horses in different sta bles
and different own ers in mid dle and northern parts of Serbia (Pančevo, Beograd, Vršac, Surduk, Zobnatica, Kelebija,
Karađorđevo, Subotica, Bečej, Pećinci, Šabac, Ruma, Temerin, Kać). In all of these municiplities the pres ence of
Lyme dis ease vectors have been pre viously found, the I.ricinus ticks. Veterinarians in these loctions are aware of he
existance of the disease in clinical form, but no analysis has been done so far, on the seroprevalence in horses.
In total, 176 blood samples have been col lected, from ho rses of different gender, age, breed and pur pose of use. All
of the horses were without any clincal symptoms that could indi cate lyme dis ease. All of the samples were ana lysed
to the pressence of spe cific antibodies against Borrelia burgdorferi with comercial diagnos tic ELISA test (enzyme-linked immunosorben t as say ), produced by Euroclone, Italy. The presen ce of different antibody levels to spe cific antibod ies against Borreli burgdorferi was found in 33 horses total (18,75%). In 18 horses the find ings were
suspicious (10,22%), and in 15 ho rses (8,52%) the find idngs were po sitive to the p resence of an tibodies against
Borrelia burgdorferi. These results show that 18,75% of horses were dis posed to some kind of an influ ence of
B.burgdorferi in the region where vec tor of lyme b orreliosis I.ricinus is present.
Key words: Lyme borreliosis, vector borne, seroprevalence, horses
In troduction
Lyme borreliosis is a dis ease caused with bacte ria Borrelia burgdorferi. It is a vector borne, emergent, in fectious and zoonotic disease of animals and humans. When an infec tious dis ease that was thought to be eradicated pre viously and totaly un der con trol, ap pears again, it is called emer gent infec tious dis ease. Zoonozes are infec tious dis eases which in natu ral circumstances can be transfered from animals to humans. Out of nu merous emergent dis eases, 60-70% of them are considered zoonotic. Vec tor-borne diseases are the ones for which in order to transfer the
disease from animal to animal or human, vectors are needed. Lyme dis ease is one of the most numerous and most
wide spread disease among all vector borne dis eases in our coun try and it is also an emergent dis ease and zoonozes.
It is a multisystemic dis ease in sub acute or chronic form and it can be manifested with changes in sk in, joints, heart,
nervous system, eyes, etc. The dis ease is un predictable with pos sible reccurences and chronic form. Lyme disease
can be found in Nort Amer ica, Europe, Asia, Aus tralia and North Africa [7, 3].
Lyme disease is caused with spiral gram negative bac teria from the genus of Borrelia. Within the group of
Borrelia burgdorferi sensu lato there are over 10 different genospecies of Borrelia, an d some of them can cause a
disese. In Eu rope the most frequent caus ative agents for Lyme disease are B. afzelii, B. garinii and B.burgdorferi
sensu stricto. The vec tor for trans mission of the disease is a tick. In Europe, it is most frequently Ixodes ricinus.
Clini cal symptoms in horses are lethargy, mild fever, swallen and stiff dis tal joints. Some times neuro log ical
symp toms can be seen. Per haps the most frequently reported clinical sign in this grouping is arthritis. Arth ritis that
results from Lyme disease can involve one or several joints. The arthritis is often episodic, but can also become
chronic [1]. Joints of the forelimb seem to be af fected most fre quently and are often painful, warm, and swollen .
Lame ness and joint swellings occur frequently in horses, and they can be from a variety of causes. The clinical
symp toms are often nonspe cific and alike to some other diseases [10]. Thus, the veterinarian first would eliminate
these po tential causes be fore turning atten tion to Lyme disease. Also, a va riety of other mala dies have been as sociated with Lyme disease to further confuse the is sue – encepha litis with paralysis of a tail, difficulty swallowing ,
sweat ing, and wandering. On the other hand, heart, liver, and kid ney dis eases that have been re ported in humans as a
result of Lyme disease have not been seen in horses [6].
Diag nos tic procedure for Lyme disease is complex for all the animal spe cies and hu mans also. It is difficult to
give a definite diagno sis in horses [2]. As already men tioned before, there is a va riety of the clinical signs: lameness,
arthri tis, neu rologic disease, eye dis ease, and der matitis. For di agnosis blood test is needed. The blood test is based
on de tecting an tibod ies to the infec tious bac teria. Unfor tunately false negative re sults can oc cur if a horse is tested
1 Sara Savić, Branka Vidić, Diana Lupulović, Živoslav Grgić: Naučni institut za veterinarstvo „Novi Sad“, Rumenački put 20, Novi Sad,
Serbia. Strahinja Medić, Veterinarska laboratorija za kliničku dijagnostiku „VetLab“, Živka Davidovića 30, Beograd
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during the first several weeks of in fection be fore antibod ies have developed. There are other tests that have been de veloped like Western blot, or ones based on molec ular technique (PCR), but they are not widely available. For diag nosis it is also im portant if a horse live in a tick-infested area where Lyme dis ease has been reported in hu mans or
dogs [8].
When the di agno sis of Lyme dis ease is confirmed, the treatment proto col will include antibi otics, tetracyclines
and ampicillin have been used successfull. How ever, if the dis ease is in an advanced stage, prolonged treatment
might be required.
Prognosis of Lyme dis ease de pends on the stage of the dis ease and on the beginning of a therapy. If the dis ease
is not treated, a chronic form can be de veloped with malfunc tion of different organs and frequent recurence.
Luckaly, horses do not apper to be as susceptible to the disease as people and dogs.
Mate rial and Method
During 2011. and 2012. blood sam ples were col lected from horses in different stables and differen t owners in
middle and northern parts of Serbia (P ančevo , Beog rad, Vršac, S urduk, Zobnatica, Kelebija, Karađorđevo ,
Subotica, Bečej, Pećinci, Šabac, Ruma, Temerin, Kać). In all of these municiplities the pres ence of Lyme disease
vectors have been previously found - the I.ricinus ticks. In some of the munic ipalities, a study has been prev iousely
done on the prevalence of B.burgd orferi in Ixodes ricinus ticks.
In total, 176 blood samples have been col lected, from horses of different gend er, age, breed and pur pose of use.
All of the horses were without any clincal symptoms that could indicate Lyme disease. All of the sam ples were ana lysed to the pressence of specific antibodies against Borrelia burgdorferi with comercial diag nos tic ELISA test (en zyme-linked immunosorbent assay), produced by Euroclone, It aly.
Re sults and Discus sion
In the region where study on horses was d one, previously, were done several studies on the exis tence of ticks as
vectors and the prev alence of B.burgdorferi in ticks Ixodes ricinus as vec tors of the dis ease. It was found that the
ma jor ity of tick are of the Ixodes ricinus sp ecies (over 60%). Also, in some regions, in over 25% of I.ricinus ticks,
B.burgdorferi was found [4, 5, 9]. In these regions Lyme dis ease in humans and dogs was already reported [9, 12].
The analisys was done on 176 blood serum sam ples of horses. The presence of differ ent anti body levels to specific antibod ies against Borreli burgdorferi was found in 33 horses total (18,75%). In 18 horses the find ings were
suspicious (10,22%), and in 15 ho rses (8,52%) the find idngs were po sitive to the p resence of an tibodies against
Borrelia burgdorferi. These results show that 18,75% of horses were dis posed to some kind of an influ ence of
B.burgdorferi in the re gion where vector of lyme borreliosis I.ricinus is pres ent and where the disease exists among
humans and dogs.
Con clusion
Veter inarians in these loctions are aware o f he existance of the disease in clini cal form, but n o analy sis has been
done so far, on the seroprevalence in horses. For the Lyme dis ease to occur in horses, be side vec tors and in fectious
agent, some other fac tor are needed. Since Lyme diease is an emergent disease, fac tors of emergency are needed .
Ecological changes (floods, droughts), cli mate changes, with the conse quences of eco nomic development and land
use (affores ta tion or cut down of forests), changes in de mogra phy and humans behaviour – increase o f popultion,
migra tions from rural to ur ban regions, tu rism, etc are all facto rs that can con tribute to the occuren ce of Lyme dis ease in general (Stevanović et al, 2011). Positive se rology find ing in a horse is insufficient for a definite diagnosis
on Lyme dis ease in horses. It can only represent the posibilty of an in fection with B.burgdorferi at some point. It
does not mean that horse will become il at some point for sure. Positive serolog find ing only mean that horse has
been in contact with B.burgdorferi and th e an tibodies are formed. A horse may never develop clini cal sing s of the
disease. But in case that cliical symptoms do occur, together with posi tive serology finding for spe cific an tibodies
against B.burgdorfeeri, that is enough for a diag nosis for Lyme disease and an in dica tion for treatment.
For horse owners in endemic areas, pre vention is very im portant. Ticks do no t transmit the spirochete immediately after the attach ment, at least 24 hours are needed. The most effec tive pre ventive measu re is to ex amine horses
on a daily ba sis and re move ticks imme diately. Nymphs can be difficult to locate because of their size. Ticks can be
found about anywhere on a horse’s body, but most frequently along the neck at the base of the mane and around the
rectal area. Re moving ticks has also to be done with cau tion, without squeezin g or chem icals, so that material from
the tick would not be forced into the skin. Ticks can be examined in a lab oratory, for the presence of Borrelia.
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