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Abstract: Bartonella species are emerging pathogens that have been isolated worldwide from humans and 
other mammals. Our objective was to estimate the prevalence of Bartonella infection in free-ranging 
African lions and cheetahs. Blood and/or serum samples were collected from a convenience sample of 
113 lions and 74 cheetahs captured in Africa between 1982 and 2002. Whole blood samples available 
from 58 of the lions and 17 of the cheetahs were cultured for evidence of Bartonella spp., and whole blood 
from 73 of the 74 cheeths tested for the presence of Bartonella DNA by TaqMan PCR. Serum samples 
from the 113 lions and 74 cheetahs were tested for the presence of antibodies against B.henselae using 
an immunofluorescence assay. Three (5.2%) of the 58 lions and one (5.9%) of the 17 cheetahs were 
bacteremic. Two lions were infected with B.henselae, based on PCR/RFLP of the citrate synthase gene. 
The third lion and the cheetah were infected with previoulsy unidentified Bartonella strains. Twenty-three 
percent of the 73 cheetahs tested by TaqMan PCR were positive for Bartonella spp. Bartonella henselae 
antibody prevalence was 17% (19/113) for the lions and 31% (23/74) for the cheetahs. The prevalence of 
seropositivity, bacteremia, and positive TaqMan PCR was not significantly different between sexes and 
age categories (juvenile vs. adults) for both lion and cheetahs. Domestic cats are no longer the only 
known carriers of Bartonella spp. in Africa. Translocation of B.henselae seronegative wild felids might be 
effective in limiting the spread of Bartonella infection. 
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I hLn1fls md other Mnnals Our objecrivc was lo estimt€ the pFulence of Badonella

,l infection in fi€e{ddng Aliicd lions (Pulbea leo) and chatahs lAcinonw iubarut' Blood

5 o(vor selm s@ples were collected non a conlenience sanple of 113 lions and 74 cheetalrs

6 aptuEd in Africa between 1982 and 2002. Whole blood smples arailable frcn 58 ol rhe

? lions md l? offie cheetahs {erc cuitEd for evidene of B4!!o!9!!4 spp. !.d whole blood

8 f@n 73 of the 74 cheebhs tosted for lhe presence of Bartohella DNA bv TaqMan tCR

9 Serum smplos fon lhe I 13 lioff gnd ?4 cheelans wee lested for 1he pesence of antibodics

l(l aBainst B. henselae usine m imlnofluorcscence assat Thee (5.2%) oflhe 58 lions aM

ll one (5.9%) oflhe l? cbelals *€re bacteFnic Two lions qere infecled liLh B h€nselae.

12 b6ed on PCRRFLP of th€ citrale synthse sene. The ihnd ton &d ihe cheettn wcre

1l infected wirh preliously unidentined B3!o!9!b stnins T*enf-rhree perenr of lhe ?l

14 cheelals t€$ed by TaqMd FCR weE positive lor Baflonella spp B4!o!c!4 lrglscbs

15 dtibody pievalcnce wd l?% (i9lll3) lor the lions md 3l% (23,4) for the ch€elahs Thc

16 pFlalence of smpositivily, bacter€nia, md positiv€ TaqM@ PCR was nol significantlv

l? di1feEnt between sexes dd age catesoies Culenile vs aduh) for both lions and checlahs

ls Domesic cats de no longer lbe only knom cdriers of Banonclla spp in Aftic'

19 Thnslocarion of B, benselae srcneealive wild lelids night be effective in liniting tle sp€ad

20 ofRartoneilainllction

Banonella spsies e energing pathosens lhal havc been isolaied *orld*ide tronr

Ket wor&: Bdonella rhetans.llom. arosdnev2 l

22

23



2 Membes oflhe senus Banonella are aerobic etm-n€sative baclena rhat havo r€cently

I b*n r€cosnized as emerging palhosens (Ande$on and Neumm, 1997). An nrcreaing

4 nunber of species have bccn described in $e INt decadc and lhe genus currently consnh ol

5 16 species. seven ofwhich are a$ociat€d wilh bunan dheaFs (Jacono era1..2002). Clinical

6 neifesBtjons caued by BgE!9u4 species include cmion's disease, trench fever, car

7 eratch dise6e, bacillary ogionalosis, hopalic peliosis, endocadnis, chonic bacreienia, ud

8 neuroEdnds (.I!cono el al.,2002). Tbe epidemiology oiBellalglb infecdon is cMendy nol

9 lully udNtood bul mosl Bi49!9lb species are belieled to be host€d by mimal reseaois

l0 md lrdsmined by anhnpod vectors Sand flies ofdre senus tllzglqyia are esponsibl€ for

ll the lBnsnission ofB bacillifoimis (Carcia-Cacees and Carcia. l99l). The hunm body

12 louse(Pediculns hummut is dre main v4tor for B. ouinha (Maui. md Raoult.l996). Cal

I I fleas (Ctenoc€phalides felhJ bave been shoM ro ltosnn B. hcnselae belween cats (Chonel

14 er al. 1996), ad v{ious species of Banonella ha\€ been identined ih ticks (Schouls el al..

r5 1999i Cbang et al..200ltseo8o el a1..2001)

16 car scrarch diseasc (CSD) is rhe nost common of the lllelsll4'dsocialed clinical

I 7 conditions in hmds md is €srimated ro have d incidence of 22,000 cases per year in lhe

18 Uhiicd Slales. Epresenting m mu.l health cde cosl ofnore thm $ i2 nillion (Jackson et

19 al., l99l). The dain etiologic age.r oIcsD is Banonella hmslae (Regiery er a1., l992cl

20 Dols cr a1.. l99l), shich vas fist idenrified s the agenr of bacillary angionarosis in

2l inururo-conpronised pali€nrs (Regnery al.. 1992a; Welch et al., 1992). Barton€lla

22 cldidqei& h6 also been involved id lhe edology of CSD based on serclosy rcsults (Kordick

2l eral.,199?r Margilerh mJ Ba€bren, 1998)



r subslmrial elidence h6 accmulated idenri8ing the donesiic cat (Felis calut 6 thc

2 nrlin Fservoir for B. hensela€ Natu$l md exp€nnenul infeclions of caa wi1h B. hcnselac

I were documenEd shordy after the bacledum ms nrsl identined (Regnery el al. 1992a:

4 Koehler er ol., 1994: Abbolr et al., 199?). No najor clinical sicns have bccn reporr€d in cas

5 uder mtu6l co.diiions. althougb fever, Irmsicnl flor€xia. nild n€urolosic signs, yalgia,

6 lynpbadenoparhy. sd reproductive failure have been descibed in expeinenblly infecred

7 cars (Breitschwerdt md Kordick, 1995t CEene er al., 1996i Gupliller a1., 1997j Kordick and

8 BFirschwedt. 1997; Guplill e1al, r993r OReilly et al., 1999). lnfecrd cats have been

I shoM to ienain bacreEnic for several nonlhs (Kodick et al, 1995i Abbot et al - 1997).

l0 High B. heNelae infection prelalence nlcs rcpon.d in cat populations ((oehler €t al, 1994i

rt choDel etal.. l995iBrMley et al.. l996iBergnes€r al., 199?i Hellerer al.. l99Ttchonel

12 ci al., 1999i Ma^ron ei al., l99q chonel et a1..2002), wirh a rmee of 165% lo 6l%

1l dependingon the oigin ofrhe ca$ tesrd. hale larer conllmed lhe rsedonole ofca$. Cats

14 have subsequenlly been repo ed tobe reservon forB. cladideeiae (Kordick eral. 1997) md

15 B. koelnene (Drcz et al.. 1999r Ymmoto et a1.,2002), md have been shown to host B.

l6 !€i!!i! (Resnery et a1.,2000). w}ich h noR knoM d B. bovis (B€mond et a1..2002).

17 Freeimging fehl sF€cies day likely be rcseryons for Bs49!9& species. as many

I 8 freeieBing felids of Nonh Anerica have been sho$r ro bc inlccted with Banonella slt

19 b6ed both on seroloeical and baddiological dak (Chomel et al., unpublhh€d daia). ID

20 Califomia, 26 (35%) of 74 nounlaii lions (Fuma coicolor) md l3 (53%) of 62 bobcats

2l (Lv.x rofu) had dlibodies against B. henselae in lheir blood (Ymanoto er al., 1998). In

22 Florida, antibodi€s against B. henselae {ere delecled in lwo (28%) of sven nDuntah lions

23 originalihg lron T€xas (!!!l4ja4q!q 9@qlq!!q), and nr five (18%) of 28 Flodda pmthcB



2

(Pma concolor @ryD (Rohrein et al., 2000). Slaistical rciine of ihe a$ocialion beNeen

ase md seropositility showed that dtibody pEvalence vs signincmtly higls in animah

lcs rhan tvo yeds old thln in Mimals ovei two yeds old (Rolsl€in elal.,2000i Yafranoto er

al., 1998). Less clctr n tbe association between sex and seroposnivllt Ymmdo ct .l

(1993) foud lhar nale nounlain lions weE noe likely lo be seropositivc thm females.

whqeas Rolstein d al. (2000) lound ho sienincdl difference ih scrcpositivitr slatus between

males ed females. Culturc holalion ed PcR-based speiation of the 8449!9lb smins weie

not Ferfomed in thcse two studies. and it is nor kno$n whefier $e Bmonella stnins pEsent

in wild ielids m the sme d those in done$ic cats.

sone evidence suegests rhat African fEe-nnging felid populations could be infected

wnh Banonella species. lnfecdon of donestic cal populations with B-betsdls has been

docuneded in south Afiic! (Kelly er al., 1996: Prerorius er !1., 1999). Keny er al. (1993)

holated B henslae lron the blood of one of three chcctans tesred in Zinbabwe, md

t2

l l

anlibodies to B. benselae ha\e beenfound in seve. species ofA'ice wild felids (eencm

diferenl zoological pdks ofCalifornia (Ymanolo erAc nonw Panthcra and lqlr lep int 5

t 7

l 8

l 9
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al.. I 99 8). Esli maling lhe pFralence o I Banonel la infection i n Aftican fr€eiansnrg ielids i s

of inhst lo detemine if wild felid populalions could play a esedoir role lor Banonella

species and could polentially sene as a souce of infeclion for domestic cats and humos.

Lions and cheeahs represent good cddidale species for estimating the prevalence af

infection in sub-Sandd Aftic& lelids becalse they are widespread The objectives of rhis

study *€re I ) to eslinal. lhc pEvalence of Banonella infection in African lions md cheetahs

by culturing blood emples for evidenc€ of bacleria ed by lesting sen for the pEsence of

anlibodies aeai.st D. henselae using d innunofluoEscence assay (lIA). 2) to identify lhe2l



I BanoneUa slrains oblained, and 3) lo lest for asocialion between Banonella infection and

2 pulatire isk lactos, includi4 a8e, sex, and geographi. l.c'ri.n

3 2. Mlierirls.nd Dethorls

5 Blood dd serum samples weE collecled lron 74 freeianging cheelahs and ll3 lrce

6 raluing lions in Africa between Scptcnber 1982 and February 2002. Fifq eight lions had

7 selm ed blood smpl€s available and the other s5 lions onlt had serun smplcs available.

8 Whole blood was.ot arailable fton one ofthe 74 cheebns. The smples reE oblained froi

9 aninals imobiliTrd for dhede smeillmce or conscnalion purposes in Knger National

l0 Park in South Afric a ( I I 2 lions). Masai M{a N ational Park ( I cheetah) and Nanobi National

I I Pdk (6 cheeralrs) in Kenya. Ngoo.goo crater (2 cheerahs) and Sercnecri Nadonal Pdk in

12 Tauania (l lion, Il cheelaht, dd vtrioDs regiotr ofNmibia (52 cheelant Blood and

13 serun smples Nere sloEd at le6t at 20"C until tested.

I 5 Whencv* available, whote blood smples collected in EDT,A tub€s were cenlrifuBed

16 al 5000 x g for 30 nin al room tm!@lw. Blood pellets woe resuspended in I25 BlofM

17 199 inoculation nediun (Kohler elal., 1992) and plaled onlo he! inlusion agd (Difco

I 8 laboarones, Detrcn. Ml) conmininc 5% f€sh 6bbil blood. fte plaEs qer den iicubaFd ar

19 35'C in 5% CO: lor foM weeks, dd culrus wse exmined le6t tvice weeklr for

20 baddial grc$th The N e! ofcolonies obserlod ws recorded s the number ofcolony

21 foming units per nilliliter of blood. Colonies sere sub-cultuled, haN*ted, and irczei at

22 70'C in M 199 inocnlation mediuo containing l0% DMSO (Fisher Scienlific. F.n lam.

23 NJ} Identificadon of the isolales 6 Barnnella spp. sa based on the pheno\'pic



I cheacteristics of the colonies. and species detemi.alion was ptrfomed by polyh€rde chlin

2 reeioijatricion fragment lmgh polyhorphisD (PCR-RFLP) malysh ofnagnents ofthe

I cit61e synthde sene.

4 2.1. DNA ertraction dd PCR-RFLP analysis

5 Bacrerial DNA *s exrracred tom blood isolates by hor water extBclion (15 min ar

6 I00"C). The extract€d DNA was tben used 6 atcnplale loramplificafion offtagnenrsofthe

7 citEte synlhase Bene GLL{). Approxinately 380 basepans Op) of rhc g,LL{ eene wse

8 mplined using previously described priners and methods (l'Joman et !1., 1995). The

9 dDlined prcducls were verificd by gel eleclrophoftsis and tben enzymatically disested

l0 ovemigh! at 65'C using Isql Fsrriction endonuclease, and at 3?'C using !!el. !!r91. ud

I I Aqil restiction endonucleses. Contml smples incllded DNA fton a sftain isolarcd from a

12 mturally i.fected cat. which 16 preliously conimed posilive for B-llglEslrc. md a smple

l3 Rith .o DNA iemplale. Tbe digeied ftagments mre seFdated by electophoresis in a l%

14 Nuiele CTG agmse gel (Bioqhillater Molecular Applications, Rocklmd. ME). Fdgdenl

15 sizes were estimaled by conpdison yith a l00bp ladder onvitueen. Crkbad, CA)

16 Bddin8 patlens wcre compaied {ith tbose of other straios in ihe Am€ricm Type Cuhur.

17 Collection dd ou laboratory.

18 2.4 TaqM& PCR

19 Blood smples colleaed in 1985, 1992, ed l99l 6on 56 cheetans were too

20 co.teinared wirh fast-ercwing bacteia ro allow for the cullur of Banonella spp , and Nere

2l theEfore t€sred by a Baftonella eal-dne TaqMd PCR syst€n. tI order to be consisrenl in

22 our methodology, the l7 blood sahples tesled bt blood culrre were also snbnined ro

2l TaqMd PCR testing. The E,l time TaqMe PCR nelhod is based on a conbiBtion oflhe



I TaqMm teclnology md the ABI PRISM 7700 (Applied Biosystens, Fosls cily. cA) Eal

2 dne sequence delection systen. The use of hvo specinc pime6 and d intemal labeled

I TlqMan liobe conbined witb the t 3 nuclease activily of Taq DNA polynerase alloss

4 diEct qumdficaion ofthc PcR producl accmulation dlring lhe expohdtial mplincation

5 lhase of the PCR. Qudlificalion of lhe nudbd of orgmisn presmt in eacb sample is

6 obraincd by using lh€ standard curye hetbod. Stmddd curles de optinized forthe proposed

? pathogens. The PCR mdlemix conrains a hor stan enzyme (AmpliTaq Gold). an i.lemal

8 dye (ROX) to normalize vdalions caused by nmual pipetting md ao AmpEise UNC

9 nucleae system lo lrevenl PCR prcdud cantover Dlra collection md processins h

l0 perforned in $ anacbed conputer using ABI Sequence Dctection Stnem sonwre.

ll 2.4.1. Sample pEpdation lor TaqMm PCR

12 One hundrcd ul of whole eticoasulaled blood was used to exidct senooic DNA (eDNA)

13 using DNeasy TGsue Kit {Qiagen, Valeicia. CA), Briefly. whole blood was nixed with

14 proteinaseK, PBS dd lysis butrer AL lo atnal lolune of420 ti lnd digesFd lor l0 Fin at

l5 ?0'C. DNA $d exlracled according ro tbc mdufacturels inslruclion.

16 2.4.2. TaqMar PCR systams

l? T$o TlqMd PCR sysrens were used: finr, a TaqMs PCR systen specinc ior lihn€

18 glyccraldehydej-phosphare dehydmgenase (GAPDH, Leweneggd er al., 1999) was uscd as a

19 qualiry control ro test for dre inteeily of the gDNA extdcted fiom lhe aCed blood s@Fles

20 In addition. a Bafionella speciic TaqMd PCR system for dereclion ofBanonella spp atthe

2l genus level wd sed rdgeling the cilrate s)nthde gene: fos"rd pdnd Ban.738t 51

22 CTGCTAATCCATTTCCATCTATT-3'. primd Barl831r: 5'



1 GTdACATTTTTAGGCATCCI-ICATTA-I', TaqMd probe: Bart.772P: 5:6_FANj

2 ACCTGGTCCCCAAAGGCATGCAATAMRA.3'

4 Sera from lions drd cheehhs @e tested by innunofluorcscence assay (lFA) lbr the

s presence ofmtibodies agaiNt B. behselae. For stisen pEpdalion, a B. henselae sliain U_

6 4" (UniveBily of Califomia, Davis) o ginally isolaEd fron a nalurally infected cat rvns

? cultivaled on Vero cells. Infecled V€ro celh were then suspended in LI5A4EM tissue cuhure

8 nediun (lnvifiogen, Cdhbad, C,4). Fony }ll oflhe suspension wre dotted onlo each wcll of

9 12sell polytetranuoroerhylcne-coated slides (Cel line A$ocialed. Ne$6cld, NJ). ard

l0 incubated for 24 hour. The slides *re then washed twice in phosphale-bufiered saline

I I (PBS. pH ?.4, SIGMA. Sr Louis, MO), fixed 20 min in acelone. air dned. and then sto€d at -

12 20'c. sem froni lions aod cheetahs woi. diluted 1i64 in PBs conrainins 5% skid milk. dd

13 tlren 20 pl of t]t 1:64 diludons weie add€d lo the lest lveus oflhe slides Positive and

1,1 nesative control sera fron done$ic cats were included on all slides. Slides coaled wilb rcsl

15 se6 @€ incubared l0 ni. at l7"C md rhen Mhed thEe tines in ?BS. FhoF$ein

16 conjtrgated goal mticat imnunoglobulin (wbole'molecule inmunoglobulin G; Cappcl.

17 Organon Toknika CoA.. Duhm. NC) was dilL ed 1:800 in PBS conlaidng 5% skrnr n,lk

18 and0.00l% Evm's blue. and20 rll oflhenix weE applied b each well. The slides qerc

19 incubated 30 min al37'C ad then Nshed ttiiee tines in PBS. Thre !d of glycerol we.e

20 applied ro each well and rhe slids rhen coveEd wnh a covd slip pioi to inteipEration wi$ a

21 0uorescence micro$ope (mac ncadon x 400). The inrensny oi beillusspecific

22 nuore$encc was scored subjecrively fom one lo lour. aid a fluore$ence $ore g€alel than

2l lwo at a dilutioD of l:64 was consideEd ro be a positive Esull (Childs et al., 1994). A
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double blinded reading of each siide wa pe omed by the sane two r€ades. All serum

sanples positive at I :64 dilulion weE two-fold sdially diluted ed lestd with lhe sahe IFA

t€clsique to obrain m endpoinr riter.

Statistical malyses x€re Ferforned usins Epi Info 2000 veEion ]�l.2 (CDC.  tlanra.

CA) and SPSS veFion ll.0 (SPSS Inc, Chicaso. IL). Nonparamcric rcsts (Chi-s$are.

Fhhels exact tcsl) Ncn used lo lest for d a$ocilrion bet*€en bactcrenia or scrcposirivity.

dd lulatire risk factos such as sex, aec. md geographic oriein of the annnals. The

dsocialion bexveen badcrcnia md semposilivity sd evaluated by paned amlysis usins dre

McNemd Chi-squde rcst.

l.l. Desciptionolrhe lionandcheelahpopularions

One hundred md lhincen lions *rre included in the study. A precisc agc estinatc $as

avaihble for34 (30.1%lofthcm, rmging fron 14 nrn$s to 15yedsold (mem 69.9 nrontlrs.

sl.ndad deviation i3.8 nonlhs). The aee slalus was only knoM 6jlvenile (< zl months

old) or adulr e 2a nonrhs old) lor ?8 (69.0%) lions. md $as mderemined fo! one (0 9%)

lion. sixly-tbree (s5.8%) lions were feoak,49 (43.47t weE male, ed rhc sx ofone (0.9%)

lion was nol Ecorded. Sevenly-fou cheelahs were included in the study and a Frecise aC€

cslimare was available fo!64(86.5%) ofrhcn, ieging non six monlhsro 16yesold (mem

42,9 nioorhs, srddad deviation l5.l months). TheaCestatusrvasonlyknoMasrulcnilc(<

t 3

2a nonths old) or adult (> 24 nonlhs old) for six cheebns, and sas undetermined for four

cbcctans. Thtry{ix (4a.6%) cheetabs wse femah. 34 (45,970 werc male. and rhe sex of

four (5.4%) cheerabs w$ not Noidcd2l

t0



l

2

l

6

8

l 0

I

t2

l l

l 5

t 1

t 9

20

2 l

22

23

Barldella were i$lated non the blood of rtuee (5.2%) of the 58 lions lor shich

whole blood sanples weE available. Bacreria offic gcnu Bartonella seie isolaled fron fie

blood ol o.e (5.9%) of lhe l7 cheebhs for which non-conrmimted blood smples rere

alailable. fte ldale;ce ofbeteredic lioN was nor sisnificantly diffeient bctween maLcs

(5.0% or lDo) a.d fcmaks (s.3% or 2/18) or bet"en juveniles (8.1% or l/12) and adulh

(4.3% d 2/46)

pr€riously uride.tified ElllplElb slrain, tempotuily naned Lion 98 215', was isolated

from the blood of tbe third belecnic lion (Tabl€ l) The rhe bacrcemic lions weo froF

diferenl locatios in lhe &ugcr Natonal Pdk in Souh Africa (Table l). Th€ Baftonella

$anr isolaled fron the blood of tne bacreEnic cheemi lon CobaBos province in Namibia

was also a previously uidenrified srrain temporarily designated as Cheebh I178 .

Sevchtccn (23.3%) of tne 73 cbee$is tesled by TaqMm PCR bad a positive rcsull.

The pFlalence of posilive TaqMan ICR Esuh was noi significedy difleeit belveen dales

(20.6% or 7/34) md fenales (22.9% or 8/35), between juve.iles (12.1% or 9/28) md adulls

(14.6% or 6/41). or beismn cbeetans non eald Aftic! (28 6% or 6/21, of which 2, for

Kenya and 4/14 for Tuzmia) md Nmibia (21 2% or I l/52).

3.3. DNA ertr&tion dd PCR-RFLP ulysis

BaJtonclla henFl& was isolared fron lhe blood of tuo of rhe bacteremic lions, and a

Antibodies asainsl B-b9!5EI!9 w* found in 19 (16 Sool  o f  the l l l  l lons:nd ln  2 l

(11.1"") of rhe 74 !hccbns. The prevaled(e of 8.

l l

henseld sroposit ve lions sas not
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significdlly dilfeenl between males (12.2% or 6/49) dd fenales (20.6% or 11163) or

between jweriles (3 8% or l/25) and adults (20.9% or l8/86). The pEvolence or!-he$sbr

sebposirile cneetans was not significmtly dilleient between males (29.4% or 10/34) and

renales (31.3% or 12136). berween juveniles (2s% or ?28) and adulB (35.7% or 15/42). or

betwcen cheerans tom easlem Aftica (45,5% or 1022, of whicb Kenya l/7 and Tozdia

9/15) ed Ndibia (259/0 or l3l52). TileB of selm $tibodies again$ B. hehselae imged

b€t$een l:64 dd l:1024 in bolh lions dd cheetahs. No mtibodies aeainst B. henselae rvere

deteded in one of the lqo lions found lo be bacterenic snh B. honsclae. No mtibodies

d-pced r $e lon rour d ro b. brkrmrc nrh tne Banorella uan

in L.on a8 215 , or .n tl,e cheerdh lord ro be ba-reremi- w'r\ 'he Bdone la r',in -cheeral

ll 1178"(Table l). A sunndy ofrhe cuhure, TaqMd PCR. and seroloey resulrs isprcvidedin

13 1.6. Paned malysh

L4 No signiicdt dsociatio. was dcrccted between positile IFA dd positive blood

againsr B hen*lae scrc

I5 culture for the lio.s' samples. No associalionwas detected berween positive IFA ed posnivc

16 blood cullm, or between positive IFA andposiive TaqMan PCR for tle cheelani smples.

17 For the animals r€ded by borh IFA ed cdnue (53 lio.s dd l? cheelaht, 96.2% of the

13 s@negative lions and 92.9% of dre sercnegative cheetans $ere abacterenic. For $e 73

19 cheetalN r€ded by borh IFA md TaqMan PCR,76% oflhe seronegativc chee$ns had a

20 negaile TaqMd PCR esull

22 Thh study repons tbe

23 lio.s and thc 6'sl prevalence

n61 isolation of llarronella species

estinaLe of Banonella infection in

fi om free{ansins African

fr-mBine ,^fricm lions

t2



md cheerais. Badonella henselaeseroprevalen.e dereded here fur lions (16 80;) and

2 cheehns (ll.l%) are in the ranse of those Eponed in prelious sludies foi North Amelican

I fr€ raeine felids. Rotst€in et al. (2000) foud a seropFvaleDce of 18% in Florida pmlhen

4 md 28% in nounlain lions lron Texas. ln California, Yanmoto el al (1998) '€poned a

5 seoprelalence ofSs%innountain lionsand 53% in bobcats. Unlike these 1{o srudies Nhcre

6 juvenile mimals had hisher setupositivily ptvalence thd adults. bu1 s obsencd in some

? Epol1sfordomesticca${Hainolctal.l999lcurfieldetal.,200l),seropositilityprevalence

was hor sienificmrly dilf€Ent belween juvenile dd adull lions or cheelahs. Simild to the

sludy in Floida {Rorstein et al 2000), bd Dnlike tne srudy in california (Yanamoro el al -

1998) shere male nountain lions were noE likely to be seroposilive lhan femlles, anlbod!

prvalence wd evenly disbibuted bciwcen sexes for both Aftican lions and cheenhs.

Tne pievalence of Banonella positive blood culture h lions (5.2%) and cheetans

(5.9%) w€E low conipded ro rbose eported in prcvios sudies ol donestic md slny clls

(Koehler etal., 1994r chonel er al.. 1995r Br&ley ct al., 1996i Bergmans€tal..l997tHeller

er al., I997j Chomel er al., 1999: Mdslon er al.. l999tChonel €t al.,2002). Kelly el al

(1998) Ece.tly r€poned rbe isolatior of B. henselae fron one of three cheelahs tcsied in

Zinbabwe. The low pEvdence of losnile blood culture in f€e-r&eing cheerahs conlrasts

with the higher prevalence oflosilile TaqMd PCR results (23.3%). Bdonella re faslidious

slow-giosi.e orgmisns. md n€ither erology nor PCR methods have be€n shoM to be noie

l 5

1 1

1 8
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t l

t 9
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seneirve thd.Llrm ode ell Banorella inGcdon -n hLnm, (La Scola fld Raoult- 1999) ll

2 l true ba(eem.4 p|eJJlence n our smple ofwild.\' erdt" ro\h rh€refore possible thal the

be noE &curalely estioatedb, TaqMM PCRrhd by bloodcultre.

t l
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The €ristence oI Banonella infcdronin fiee*trsing felids of Africa has inplications

cals to hmms nainly occu^ though s.ralches

suspected in hulms md recenl eridehce of lhe

public health. Trdsnhsion of CSD fron

bites. Flea-bome tmnsnission hs been

20 Engins felids to hunms md doneslic cah could occu when tlre lars€ cats rodr around

hund seftlements to pEy oh live$ock dd snall ruminants. of when people have access to

national parks md other wildlife smctudies.

No serum antibcCies against Baionella were detected for rh€ bacrcremic cheetan md

for nvo of lhe llnee baclerenic lions Isolation of Banonella fron semnegative cals has

plcviously been rcponed (chon€l er a1., 1995: Kordick er al.. 1995j Pre$rius el !1.. 1999,

Gufield et al., 2001). Possible Easons for the abscne of sological $!ons iiclude

inmuosulpression (especially i. cseoffeline immunodeficiency virus (FlV) co-i.f{tion).

collection of sera at d etrly stage ol infecion, or lack of dtibody crosFEaction dmns

The pEvalence estinrales Eporl€d here should be hmdled wilh precautions becalse oJ

the linitations of tne sdmpling schene. The sdple sire was low and it could not be

detemin€d how r€presentatile ou sample Na of the fte+€nging Atican lion dd chee$n

polulations. Tbese linilalions. sbich aE frequenlly encountered in sludies of wildlili

diseaes, should be bken into account whetr Eades nal€ use ofrhe iesulis reported horc.

Chmctedzadon oflhe rwo peviously uddeftined Bartoneua srains, Lion 98-215

and Cheetah I 178 ', is cuftnlly in pogr€ss

l 5

l 6

2 l

22
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t 8

t 9 et al., 2001). The ardropod-bed rdnsnnsion of Banonella species liom free-

in licks sugge$s lbe possibl€ exisrence of m arrhropod vccror
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2

3 mgionabsis, a seleE nanifeslaion of Baftonella ihaection, tras pEviously been Eponed in

Sevenry percent of rhe worldside HIV cases are Fpofied in Africa (De Cock er !1..

2002) md Ba onella infecrion h likely 1o be a comon seconda4, infection Bacillaf-

diilerent countiies of soulbem Africa (Prebnus €t al. 1999). Frean €t al {2002) receirtr

repofied lhal 10% of 183 HIv posnile outpatien$ in Johamcsbnie. Soulh Aftica, were

Bariohclla bact€rdhic, as detemincd by nesFd PCR.

7 The exisrcnce of Banoneua infecdon in ftee{deing African fetids also has

8 implications in wildlife conservation because health data & indispeDsable for cffcienr

9 population nmagemcnt. Funher srudy shonld be done ro investigare rhe clinicat sisnificancc

20

l 3

l 9

l l

l 2

l l

L5

t 1

ofBarronella infecrion in Afticm lions and cheetals, and the possible effects ofco-inaecrion

Trannocarion af Tree Enrrns fe ids LM be : useful

with other pa$agens such as flv. Bartoneua hensclae has been shoM ro conribute lo

chrcdc disase nmifesodotrs in done$ic ca$ (Breitschlverdr and Kordick, 1995i Creene €r

al., 1996: CupriU er al, l99TiKordick and Breitschwerdr. 1997r Cunti 

 

et al.. 1998i O Rcilty

el al., 1999), ard could sinildly affect sild lelids.

cxpdding humm popularionsj to repopulaie protected ar€as

de. iTared b \  no  !h .n" .  and .o  r  a ind  r  sene.  !  d  ve- iy  n

tool to reduce conflicts wnh

in which animah hare been

nelapopulahohs (Nowell and

Jackso.. 1996). Special care musr be given ro ensuE tlai potemiat palhosenic asenrs arc

clearly ideniied dd are not introduced inro popnlations wheE they could have bmrtul

elTects. Thc exislence of Banonella infection shonld bc laken into account prior 1o retocalnrs

lions dd cheekhs. We reFoncd dal a Deeativc serclogy Esult was hiehty predictile ofa2 l

22

2i

nesative blood culture (96.2% in iions an{t 92 9% in .heclahs). and predicrile ofa nesative

TdqMJr  P .R ,  7oo0  i r  c  F "Ln . ,  lE  . l oc r  o ,  o t  B  .E ! t_ ! !

t 5

smneg,'i!e wild felids flighl
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4 Sophie Molia @ a rccipint of a Lavoisier erdt (Frcncl Mini$ry of Foreign Alhis)

5 &d Bdotr f€lloeship (Jnivesity of Califoni4 Davis). This prcj€ct M partially tunded by
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