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ABSTRACT

Se rum sam ples from 100 hor ses in Flan ders with no cli ni cal evi den ce of Lyme dis e a se were exa mi ned for the

pre sen ce of IgG an ti bo dies against Bor re lia burg dor fe ri sen su lato using an in di rect ELISA. In 36 of the sam ples

an ti bo dies against this bac te ri um were de tec ted, in di ca ting that in fec ti ons with B. burg dor fe ri sl re gu lar ly oc cur

in hor ses in Flan ders. The se fin dings also in di ca te the po ten ti al ex po su re of hu mans to this spi roche te in this re gi on.

SAMENVATTING

Se rum sta len van 100 paar den in Vlaan de ren die geen kli ni sche symp to men ver toon den van de ziek te van
Lyme, wer den on der zocht op de aan we zig heid van IgG-an ti stof fen te gen over Bor re lia burg dor fe ri sen su lato

met be hulp van een in di rec te ELISA. In 36 sta len wer den an ti stof fen te gen over deze kiem aang etoond, wat erop wijst

dat in fec ties met B. burg dor fe ri sl ge re geld voor ko men bij paar den in Vlaan de ren. Dit wijst ook op een mo ge lij ke bloot -

stel ling van de mens in deze streek aan de spi rocheet.

INTRODUCTION

Bor re lia burg dor fe ri sen su lato, a spi roche te which is

trans mit ted by ticks, is res pon si ble for Lyme bor re li o sis

in hu mans and ani mals (Johnson et al., 1984; Stee re et al., 

2004). B. burg dor fe ri sl com pri ses se ver al ge nos pe cies,

but hit her to only B. burg dor fe ri sen su stric to, B. af ze lii

and B. ga ri nii have been iso la ted from hu man pa tients

suf fe ring from Lyme bor re li o sis (Pie sman and Gern,

2004). In hor ses, Lyme bor re li o sis is a mul ti sys te mic dis -

e a se with di ver se ma ni fes ta ti ons (Par ker and Whi te,

1992). 

Lyme bor re li o sis or se ro lo gi cal evi den ce of B. burg -

dor fe ri sl in fec ti ons in hor ses have been re por ted main ly

in the Uni ted Sta tes (Mar cus et al., 1985; Mag na rel li and

Ander son, 1989; Ber nard et al., 1990; Mag na rel li et al.,

2000), Swe den (Egen vall et al., 2001), Ger ma ny (Käs -

boh rer and Schönberg, 1990; Ger hards and Wol lanke,

1996; Lie bisch et al., 1999), Fran ce (Trap, 1990) and the

Uni ted King dom (Car ter et al., 1994). No data are avai la ble

on the oc cur ren ce of the se in fec ti ons in Bel gi um. The re fo re, 

in the pre sent stu dy, sera of hor ses li ving in Flan ders were

te sted for the pre sen ce of an ti bo dies to B. burg dor fe ri sl. 

MATERIALS AND METHODS

Se rum sam ples from 100 hor ses in Flan ders (Bel gi -

um) with no cli ni cal evi den ce of Lyme bor re li o sis were

te sted for the pre sen ce of IgG an ti bo dies against B. burg -

dor fe ri sl at the Zec klab re fe ren ce la bo ra to ry for tick-

 born in fec ti ons (Zec klab, Burg we del, Ger ma ny). The

ages of the hor ses va ried be tween one day and 30 ye ars.

Fif ty-six hor ses were five ye ars or ol der, 40 hor ses were

young er than five ye ars, and for four of the sam pled hor -

ses the age was unk nown. Fif ty-four ma res, 16 stal li ons
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and 24 gel dings were in clu ded in the sur vey. For six of

the sam pled hor ses, the sex was not re gis te red. Twen -

ty-five sam ples were col lec ted du ring Ja nu a ry, Fe bru a ry

or March, 45 sam ples du ring April, May or June, 19 sam -

ples du ring July, Au gust or Sep tem ber, and 11 sam ples

du ring Octo ber, No vem ber or De cem ber. A mo di fied

com mer ci al in di rect ELISA for the di ag no sis of Lyme

bor re li o sis in dogs was used (re comWell IgG Ca nis, Mi -

kro gen GmbH, Neu ried, Ger ma ny). Sam ples had been

ran dom ly se lec ted from a col lec ti on of 286 sera from hor -

ses that vi si ted the Fa cul ty of Ve te ri na ry Me di ci ne be -

tween De cem ber 2002 and Sep tem ber 2005. ELISA pla -

tes were co a ted with a mix tu re of an ti gens p100, OspC,

VlsE and p18 from B. burg dor fe ri sen su stric to, B. ga ri nii 

and B. af ze lii pro du ced in re com bi nant Esche richa coli.

As se con da ry an ti bo dy, pe roxi da se la bel led anti-hor se

IgG pro du ced in go ats (Kirk gaard and Per ry La bo ra to -

ries, Gait hers burg, Ma ry land USA) was used. H2O2 and

te tra me thyl ben zi din (Mi kro gen) were used as sub stra te

and chro mo gen, res pec ti ve ly. The ab sor ban ce was me a -

su red at 450 nm. Se rum sam ples from non-in fec ted and

B. burg dor fe ri sl-in fec ted hor ses (Lie bisch et al., 1999)

were used as ne ga ti ve and po si ti ve con trols, res pec ti ve ly.

Accor ding to Zec klab, the sen si ti vi ty and spe ci fi ci ty of

this test as say is 100%. 

To ve ri fy whe ther the re was a cor re la ti on be tween se -

ropre va len ce, on the one hand, and age or sex of the sam -

pled hor ses or pe ri od of sam ple col lec ti on, on the ot her

hand, data were com pa red using the chi-squa re test. Dif -

fe ren ces with p-va lue be low 0.05 were con si de red sta tis -

ti cal ly sig ni fi cant.

RESULTS AND DISCUSSION

Of the 100 se rum sam ples te sted, 36 were po si ti ve. B.

burg dor fe ri sl sha res se ver al an ti gens with ot her bac te ria. 

The re fo re, who le-cell B. burg dor fe ri sl ELISA’s are less

suit able in sero-sur veys sin ce cross-re ac ti vi ty can oc cur

with spi roche tal fla gel lin an ti bo dies (e.g. from Lep tos pi ra

spp.) or even with an ti bo dies to ot her an ti gens sha red

among un re la ted bac te ria such as E. coli (Han sen et al.,

1988; Mag na rel li et al., 2000). In the pre sent stu dy, the

ELISA pla tes were co a ted with B. burg dor fe ri sl spe ci fic

p100, OspC, VlsE and p18 an ti gens pro du ced in re com -

bi nant E. coli, which con si de ra bly en han ces the spe ci fi -

ci ty of the test as say (Hun feld et al., 2002; Wils ke, 2005). 

An ana ly sis of se ropre va len ce by age sho wed that the

se ropre va len ce of B. burg dor fe ri sl was sig ni fi cant ly (p =

0.01) hig her in ol der hor ses (age > 5 ye ars) com pa red to

young er ones, which cor res ponds to pre vi ous ly re por ted

re sults in dogs (Pejchalová et al., 2006). No cor re la ti on

was found be tween the sex of the hor ses or the pe ri od of

sam pling, on the one hand, and the se ropre va len ce, on the 

ot her.

Although the num ber of sam ples te sted in the pre sent

stu dy is rat her low and a se ropre va len ce of 36% may be

an ove res ti ma ti on, the re sults in di ca te that in fec ti ons

with B. burg dor fe ri sl re gu lar ly oc cur in hor ses in Flan -

ders. It also in di ca tes the po ten ti al ex po su re of hu mans to

this spi roche te in Flan ders. Most pro ba bly, hor ses are at

gre a ter risk than hu mans. Prompt re mo val of any fee ding

ticks re du ces the risk of in fec ti on  be cau se, in most ca ses,

be tween 24 and 48 hours is re qui red for the trans fer of B.

burg dor fe ri sl (Kahl, 1998). The de tec ti on of ticks on

hor ses, ho we ver, is more dif fi cult than on hu mans (Trap,

1990). 

The se ropre va len ce found in the pre sent stu dy is in the

range of pre vi ous ly de ter mi ned pre va len ces in hor ses in

Ger ma ny (Käsboh rer and Schönberg, 1990; Ger hards

and Wol lanke, 1996; Lie bisch et al., 1999), Fran ce (Trap, 

1990) and the UK (Car ter et al., 1994) which were ne ar ly

50%, 16.7-36.7% and 3-37%, res pec ti ve ly. Lo wer se ropre -

va len ce was re por ted from Swe den, whe re Egen vall and

col le a gu es (2001) de tec ted an ti bo dies to B. burg dor fe ri sl in

6.8% of sera from hor ses.

Although many in fec ti ons with B. burg dor fe ri sl most

pro ba bly pass sub cli ni cal ly, this agent has been as so ci a -

ted with di ver se dis e a se ma ni fes ta ti ons in hor ses, in clu -

ding chro nic weight loss, arthri tis, la mi ni tis, la me ness,

low gra de fe ver, mus cle ten der ness and an te ri or uvei tis

(Par ker and Whi te, 1992). Cli ni ci ans should con si der

Lyme bor re li o sis in their dif fe ren ti al di ag no sis if hor ses

are pre sen ted with the se dis e a se signs, es pe ci al ly when

the re is a his to ry of tick ex po su re. De mon stra ti on of B.

burg dor fe ri-spe ci fic an ti bo dies in sera of sus pec ted hor -

ses re pre sents the ea siest me thod for con fir ming a B.

burg dor fe ri sl in fec ti on. One must, ho we ver, be awa re of

the risk of overd i ag no sis of Lyme dis e a se. IgG an ti bo dies 

re main de tec ta ble for se ver al months or even ye ars af ter

in fec ti on (Lie bisch et al., 1999; Stee re, 2001). Ser opo si -

ti vi ty from a sing le sam ple, the re fo re, does not al low dif -

fe ren ti a ti on be tween past and pre sent ex po su re, and the

exa mi na ti on of pai red se rum sam ples may be more ap -

propri a te. The de si red col lec ti on in ter val de pends on the

sta ge of the in fec ti on. Pre fe ra bly, the first sam ple should

be col lec ted as ear ly as pos si ble in the cour se of the dis e a se,

and the se cond sam ple three to four weeks la ter. It has in -

deed been shown that IgG an ti bo dies are de tec ta ble from

three weeks on wards af ter in fec ti on of hor ses with B.

burg dor fe ri sl (Lie bisch et al., 1999). Ho we ver, sin ce the

ini ti al cli ni cal symp toms are of ten as pe ci fic, true se ro -

con ver si on is ra re ly de mon stra ted be cau se of de lay ed

sam pling. 

437 Vlaams Dier ge nees kun dig Tijd schrift, 2006, 75



REFERENCES

Ber nard W. V., Co hen D., Bos ler E., Za mos D. (1990). Se ro lo gic
sur vey for Bor re lia burg dor fe ri an ti bo dy in hor ses re fer red to
a mid-Atlan tic ve te ri na ry te aching hos pi tal. Jour nal of the
Ame ri can Ve te ri na ry Me di cal Asso ci a ti on 196, 1255-1258.

Car ter S. D., May C., Bar nes A., Ben nett D. (1994). Bor re lia
burg dor fe ri in fec ti on in UK hor ses. Equi ne Ve te ri na ry
Jour nal 26, 187-190.

Egen vall A., Franzén P., Gun nars son A., Engvall,E. O., Vågs -
holm I., Wikström U.-B., Arturs son K. (2001). Cross-sec ti o nal
stu dy of the se ropre va len ce to Bor re lia burg dor fe ri sen su
lato and gra nu lo cy tic Ehrlichia spp. and de mog rap hic, cli ni -
cal and tick-ex po su re fac tors in Swe dish hor ses. Pre ven ti ve 
Ve te ri na ry Me di ci ne 49, 191-208.

Ger hards H., Wol lanke B. (1996). Anti bo dy ti ters against Bor -
re lia in hor ses in se rum and in eyes and oc cur ren ce of equi -
ne re cur rent uvei tis. Ber li ner und Münche ner Tierärztliche
Wochen schrift 109, 273-278.

Han sen K., Hin ders son P., Pe der sen N. S. (1988). Me a su re ment
of an ti bo dies to the Bor re lia burg dor fe ri fla gel lum im pro ves
se ro di ag no sis in Lyme dis e a se. Jour nal of Cli ni cal Mi cro bio -
lo gy 26, 338-346.

Hun feld K. P., Ernst M., Zacha ry P., Jaul hac B., Son ne born H.
H., Bra de V. (2002). De ve lop ment and la bo ra to ry eva lu a ti on 
of a new re com bi nant ELISA for the se ro di ag no sis of Lyme
dis e a se. Wie ner Kli ni sche Wochen schrift 114, 580-585.

Johnson R. C., Schmid G. P., Hyde F. W., Stie ger walt A. G.,
Bren ner D. J. (1984). Bor re lia burg dor fe ri sp. nov.: eti o lo -
gic agent of Lyme dis e a se. Inter na ti o nal Jour nal of Sys te -
ma tic Bac te ri o lo gy 34, 496-497.

Kahl O., Ja netzki-Mitt mann C., Gray J. S., Jo nas R., Stein J.,
de Boer R. (1998). Risk of in fec ti on with Bor re lia burg dor -
fe ri sen su lato for a host in re la ti on to the du ra ti on of nymp -
hal Ixo des ri ci nus fee ding and the me thod of tick re mo val.
Zen tral blatt für Bak te ri o lo gie 287, 41-52.

Käsboh rer A., Schönberg, A. (1990). Se ro lo gic stu dies of the oc -
cur ren ce of Bor re lia burg dor fe ri in do mes tic ani mals in Ber lin 

(West). Ber li ner und Münchener Tierärztliche Wochen schrift
103, 374-378.

Lie bisch G., Assmann G., Lie bisch A. (1999). Infek ti on mit
Bor re lia burg dor fe ri s.l. als Krank heit surs ache der Lyme-
 Bor re li o se bei Pfer den in Deuts chland. Der prak ti sche
Tier arzt 80 498-516.

Mag na rel li L. A., Ander son J. F. (1989). Class-spe ci fic and
po ly va lent en zy me-link ed im mu no sor bent as say for de tec ti -
on of an ti bo dies to Bor re lia burg dor fe ri in equids. Jour nal of 
the Ame ri can Ve te ri na ry Me di cal Asso ci a ti on 195, 1365-
 1368.

Mag na rel li L. A., Ijdo J. W., Van Andel A .E., Wu C., Pa du la S.
J., Fi krig, E. (2000). Se ro lo gic con fir ma ti on of Ehrlichia
equi and Bor re lia burg dor fe ri in fec ti ons in hor ses from the
nor the as tern Uni ted Sta tes. Jour nal of the Ame ri can Ve te ri -
na ry Me di cal Asso ci a ti on 217, 1045-1050.

Mar cus L. C., Pat ter son M. M., Gil fil lan R. E., Urband P. H.
(1985). Anti bo dies to Borrelia burg dor fe ri in New England 
hor ses: se ro lo gic sur vey. Ame ri can Jour nal of Ve te ri na ry
Re se arch 46, 2570-2571.

Par ker J. L., Whi te K. K. (1992). Lyme bor re li o sis in catt le and
hor ses: a re view of the li te ra tu re. The Cor nell Ve te ri na ri an
82, 253-274.

Pejchalová K., Žákovská A., Fuèík K., Schánilec P. (2006).
Se ro lo gi cal con fir ma ti on of Bor re lia burg dor fe ri in fec ti on
in dogs in the Czech re pu blic. Ve te ri na ry Re se arch Com mu -
nica ti ons 30, 231-238.

Pie sman J., Gern L. (2004). Lyme bor re li o sis in Eu ro pe and
North Ame ri ca. Pa ra si to lo gy 129, S191-S220.

Stee re A. C. (2001). Lyme dis e a se. The New England Jour nal
of Me di ci ne 345, 115-125.

Stee re A. C., Co burn J., Glick stein L. (2004). The emer gen ce
of Lyme dis e a se. The Jour nal of Cli ni cal Inves ti ga ti on 113,
1093-1101.

Trap D. (1990). La ma la die de Lyme: une cau se d’arthrite et de
boi te rie sou vent mal con nu chez les che vaux. Pra ti que
Vétéri nai re Equi ne 3, 49-51.

Wils ke B. (2005). Epi de mi o lo gy and di ag no sis of Lyme bor re -
li o sis. Annals of Me di ci ne 37, 568-579.

Vlaams Dier ge nees kun dig Tijd schrift, 2006, 75 438

Uit het ver le den

KAT TEN JACHT IN DE STRA TEN VAN GENT

Vol gens de ‘Gazette van Gend’ wer den er in de win ter van 1837 – 1838 drie dui zend kat ten ge stroopt te Gent. Dit ge tal is

ge ba seerd op de ver kla ring en van vel len ver ko pers die verd er be weer den dat de huid van kat ten van be te re kwa li teit was in

de win ter. Hun vlees werd als lek ker be stem peld.

Uit: ‘Ghendtsche Tydinghen’, jaar gang 28 (1999), p. 107

Luc De vrie se



439 Vlaams Dier ge nees kun dig Tijd schrift, 2006, 75


