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'U'VI'L11 

b~B 'U1f['VIb'U6'l~1 (Bartonellassp.J btJ'U?llbVl\ll'llB,ml~nBbfl<lJ1f['VIb'U6'l16'l6/l?l (Bartonellosis) 

?llm~'1Vh1Vf611'l1th 611'l1b~tJ,:j ~llJhJ~,:jlJ~~~&lVlb~B1Jlb~mnf['VIb'U6'l~1 (Bartonella sppJ btJ'Ubb'UflVh~tJ 

~B~l'Ub~Vlb~BVlbbVl,:j (Intraerythrocytic bacteria) bbmlJ6'l'U 1iBBn6/l b~'Ub~~qjb&l'U1l'ltJIn bb'UflVib~tJ'lJ'WVl.Q 

?lllJl~t1~'Ulru'U611'l1mnnll 25 'lJ'WVl bb6'l~~'U~n~ru~'llB,:jm~&lVlb~B~ln611'l1~f1'U(Zoonosis) ml~m~ 
'II 

bilVlbA'U1f['VIb'U6'l16'l~?l1'UA'U~~bnVl~'U1JlVlmtJ~n~ru~ b'1l'U lib'VI~'U (Trench fever) bAA11b~tJ'U 

(Carrion's disease) 1 ~Abbm'lh'U (Cat scratch disease) btJ'UIii''U ~,:j~lVl~~~1f1qj'llB,:jb~m)'m~11fimblJ6'l,:j 

1'Un~lJB1f['VI~~BVl (Arthropods) b'1l'U {'Ut:JBtJ'VI~ltJ (Lutzomyia verrucarum) bVll (Pediculus 

humanus) VliJVlVl~ (Xenopsylla cheopis) bb6'l~VliJVlbbm (Ctenocephalides jelis) btJ'UIii''U (Bhenger 

et aL, 2011) 

b~B'U1f[Ylb'U6'l~1 (Bartonella sppJ btJ'U'\.h~mh~'<il'1~'U~B1f(tJB~mtJ1'Ub6!J6'l~ (Facultative 

intracellular parasite) ~BlJ&lVl~bbmlJ6'l'U :u~'J~l,:jbb'UuviB'U bA~B'U~lJlJllmbyj6'lm~6'lm (flagella) b~B 

'U1f['VIb'U6'l~1:UVlmtJ?lU~6'I ?lllJl~t1&lVllJl~,:j1'U611'l1th LA ?liT'll bbm lJ'U~~ 611'l1'<il'1~lnY1'Ubb'VI~ (rodent, , 

species) btJ'UIii''U (Kordick and Breitschwerdt, 1998) lVltJ?lU~6'lVl~,:j~~'..J1'UbbmfiB b:ffmJ7'J1nwg'/{h 

UJW"tfW' (Bartonella henselae) bbm~&lVlb:ffmb'UAVib~tJ'lJ'WVl.Q~~l:Ubb?lVl,:jB1m~thtJ b~B,:j~lmtJ'Ub:ffmntJ 

lBm?l~?llm~t1nB1~A1Jlb~B611'l1:U?lml~~1,:jmtJ~VltJn&lVl~Bl:u bb ~,:jbb~,:j ~~bb?lVl,:jB1m~bb'U'UflBtJ btJ'UflBtJ1tJ 

1'U'1l1,:jbb~n611'l1~~:uHf~'U?I,:j (fever) b~B,:j6lilJ (lethargy) b~BB1Vll~ (anorexia) I9iBlJJlbVl~B,:jll'l (lymph
'II 

node enlargement) tJ1VlniKllJb.QB (muscle pain) ~~'U'U~UW'U~iKlJbVlm (reproductive failure) ~,:j 

B1m~bVl~l.QbtJ'UB1m~~bnVl~'U1'Ubbm~l'U1Vlf;U
v 

bbl'll'Ubbm'U1,:j\9l1~~bb?lVl,:jB1m~~~'Ubb~,:j bb6'l~~~bb?lVl,:j
, 

B1m~'VI1,:jA~'WnmtJ1'U 1-4 61tJVll~ ~tJlB?lm~1'Ubbm~~'UfiB :Ul'Ul'llelm?l'U (uveitis) ~Bl'llelm?l'U 

(chorioretinitis) btm~m'lll1elm?l'U (conjunctivitis) m~~nl'llelm6'f'U (keratitis) btJ~Bnmelm?l'U 

(blepharitiS) ~,:jb~tJnB1m~~lnffiVltJ~llJl1 -SBn~~l 'Ulf['VIb 'U6'l16'l6li?l (ocular bartonellosis) (Guptill 

et aL, 201 0) bb6'l~~lmltJ,:jl'U~'Ull b:ffB~,:jn~11?llm~t1nB1VfbnVlm~elm?l'U'U~blrue-JiT,:jvhhi'U1'UlJl 

(endocarditis) (Kerry l, et al,,2004) 
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b~e:J-:Ulnbb:lJ1~l'VI~\l1tJtJ\lbb:lJ1Bn~l'VI~\I-:Ulnm~~n~1'W'ldlb~e:J.Q~lm~tl~1tJVle:J~-:UlnVl~~bb:lJl~TU~lbb:lJl:lJl 

~fl'U1~Vll\1m~n~VI~e:J'1l1'U~\lb~tJnll "hflbb:lJ1'1l1'U" (cat scratch disease) (Breitschwerdt et al.,

" 

2008) 


"hflbb:lJl'1l1'U" (cat scratch disease) 1'Ubb:lJ1-:U:;'W'\Jb~e:Je:J~l\1{fe:JtJ 3 ~U~~ 1~bbri'Unl'11LUmh UJU 

''(f'~'(Bartonelia hense/ae) 'Unl'11LU~~'7 rmv1W (Bartonella Koeh/eroe) bb~:;'Unl'11lu~~'7 fJ71j~~ 

w(Bartonelia Clarridoeiae) b~mVl~1.Qb'lJ'U~lbVl~m~~~~e:Jm~fl'U1~ (Jacomo et al., 2002; Chomel 
:> q" 

et al., 1995) l~tJ'Unl'11lumh UJUl'(f'~' (Bartonella hense/ae) bbr;'1:;'U7'Jl'11lumh fJ71j~~w 

(Bartonella c/arridgeiae) bU'U~lbVl~VI~n'1Je:J\lm~bn~hflbb:lJ1'lh'U (cat scratch disease) b~mVl~l.QbU'U 

.. ~b~1~:;l\11'UVlmtJtJ~:;bVlI"1 b'1l'U ~VI-r\im:lJ~m bU'UaI'U1~ tJl"1'U~~l:lJ'1Je:J\I m~fll1Jfl:lJbb~:;{Je:J\ln'Uhfl (The... " , 

Center for Disease Control and Prevention; The CSD) 'Vhm~tJ~:;mrum~bb'W~m:;-:UltJ'1Je:J\Ib~e:J 'W'\J 

~thtJ 2.5 bfl~~e:Jm'UVln '1 100,000 fl'U hflbb:lJ1'1ll'U~'W'\J1'U~tJlmfl~tJn~ -:U:;bU'Ubb'\J'\Jhhb~~\lmm~ 
~ , I ~ 

(subacute) VI~m~e:J-r\l (Chronic) '1Je:J\I~m.Jtl1bVl~e:J\lb~tJ'WtJ16l:1m'W(Lymphadenopathy) tJ~:;:lJlru 80 0/0 

'1Je:J\lbfl~~tJltJ~\lVllJ~ (Carithers et al., 1985; Maroileth et al., 1992) ~~e:JtJ1'Un~:lJb~tJ\I~e:Jm~bu'Uhfl 
'U ::, 'U '\J " 
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'. 


VI11~~ b~€J bQYll~~'U bilVl;'U ~l b~mn:lJ1Jt:) bb Yl~nJ~~ltJ1~;'U fl'U ~mYlenn1~~ltJ 1:u'h'il~ btl'U~mYlenn1~ 

bb'U'U.fflfIJ11Vl~mb 'U'Utl11J b"11'U ml~11;'ln1€J'U (H uarcaya et al., 2004) r;11V1~'U'un1'YlL'l./m=h WW"lfW' 

(Bartonella henselae) ~JltJ\ll'Un1J bb Yl~ nJ~~ltJ~\l1'U~mYl.f1ihJJ~ bVl~ bb'U'\J1eJ'U~'U bb{;1~~VI~Vlen~tJ~l:lJ
" " 

eJ~~ltJ (Chemoweth et al., 2004) 1'U~VI~\jm:lJ~n111n1'YlL'l./m=h WW'fftfi (Bartonella henselae) btl11" ~ 

~m~l.ffiJ\lYltJl'Ul{;1 (Jackson et al., 1993) 1'Ub'Ub'BeJibb{;111~ Yl'\J~tJltJ~~Vlb~eJ~'\.h~:lJlru 2,000 A11~eJU 
" 

(Bergmans et al., 1997) 1'U'\.JJ~bVl~1VltJ Yl'Ub~eJ11n1'YlL'l./mh WWGtfW' (Bartonella henselae) 1'Ubb:lJl 

"ilJ 27.6 % (Maruyama et al., 2001) bbft~Yl'Ub~eJ111A'U 5.5 % (9/ 163) (Maruyama et al., 2000) 111 

'\.JJ~bVl~eJ~\lb~~ nJ\l'\.Jl1~ iln1Jr;11Jl~1'U;;1~lb~tJ\lYl'U';hiln1J~Vl11711'YlL'l./m=h WW"lftd'lJ'UVl 1 15.3 0/0, 

b'UeJi~11 r;11Jl~111;;1~lb~tJ\lbb{;1~;;1~1~J Yl'\.r;hiln1J~Vlb~eJ11711'YlL'l./6'l6h WW"lft6'l/Bartonelia henselae) 

10.4 % (20/193) (Arvard et al., 2001) 111'\.JJ~bVl~Bm~ (northern) r;11Jl~1'U;;1~1~J Yl'\Jlliln1J~Vlb~eJ 

11n1'YlL'l./6'l6'I'7 WW'fft6'l' (Bartonella henselae) 23 % (36111585) (Fabbi et al., 2004) 111'\.JJ~bVl~ 

5EJ'\.J~~n1Jr;11Jl~111;;1~lb~tJ\l Yl'Ulliln1J~Vlb~eJ11n1'YlL'l./6'ld7 WW"lfW' (Bartonella henselae) 12 0/0 

(5/42) (Childset al., 1995) '\.JJ~bVll"i1'Ubbt:)'\JbbeJyJ~n11~ iln1Jr;11Jl"il1'U;;1(9l1b~tJ\l Yl'\Jlliln1J~Vlb~eJ 117'1 

lntu6'ld7 WW'fftd (Bartonella henselae) 3.2 % (/31) (Pretorius et al., 1999) '\.JJ~bVl~~~'U r;11Jl~ 

111;;1~lb~tJ\l Yl'Ulliln1J~(?lb~eJ11711mu6'l6'I'7 WW"lftd (Bartonella henselae) 15.1 % (30/199) (Ueno 

et al., 1996) '\.JJ~bVl~B'UlVli1L~tJ nJ\l"illn1im r;11JT'Il1'U;;1~1~J Yl'\Jlliln1J~Vlb~eJ11n1'Yltu6'l6'I'7 WW"lft 6'1', 

(Bartonella henselae) 540/0 (40174) (Marston et al., 1999) h.l~~'\.Ju'U~ nJ\l:lJ~iJmr;11Jl~1'U;;1~1~J, 

Yl'Ull~n1J~Vlb~eJ11n1'YlL'l./6'l6'I'7 WW'ffW' (Bartonella henselae type I) 68.40/0 (13/19) (Chomelet al., 

1999) bb{;1~'\.J'j~bVl~~\lfll'\.Jir;11'jl~1'U;;1~1"il'j Yl'\Jlliln1'j~Vlb~eJ11n1m U6'ld7 WWGtfL6'I' (Bartonella 

henselae) 47.50/0 (38/80) (Nasirudeen et al., 1999) ~lnn1'j'jltJ\l1'U\9l\ln~lTvll1~VlJl'\Jllb~eJ'U1i 

1Vlb'U{;1~l(Bartonelia spp.) Yl'U1~vi'11{;1n b~mj'~\lbU'Ub~eJ~VlmtJ'\.J'j~bVl~1~flll:lJr;11fl~bYlJl~Q~tT'Un1J 
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~Vl m'j'~l'U~'U.fll'V'j bb61 ~ 'El'U 1:WtJ'U'El-:J bblJl ~hj:lib~l'U'El-:J n b U'U ~ nVl~ -:Jbb'U1Vll-:J~"iJ ~-dl tJ61Vl~l'Ul'Ul'll b61'Ubbm~&i Vl 

b~mb'UA.yh~tJ'U'iJVld61'l1~ Uitchum 5, 2009) 

m'j'&iVl~eJ'U'El'lb~'Elvn1yuumh UfW"lflci (Bartonella henselae) 1'Wbbm"iJ~~'Wn'UbblJ61'l~bU'W 
'V'jlVl~(Halos et aL., 2004) b-d'W VI:iT~bblJl (Ctenocephalides jelis) (Chomel et al., 1996; Higgins et 

al., 1996) VI~-:J"iJln~'Wbb'UAVh~tJ1'Wm~ bb6'1b~eJVl"iJ~b~lJ~l'Wl'W:lJ1n~'W (bacteremia) bb61~A-:JeJChU'Wbl611'Wl'W 
" 

mtJ1'Ub'1j61~b~~b~eJ~bb~'1 (Intraerythrocytic bacteremia) 'U'El'lbbm (Host) (Mandle et al., 2005)~&i~ 

b~eJ (Breitschwerdt et al., 2010) vn1yuw:m'7 UfW"lflfl (Bartonella henselae) 6'11:lJ1'j'()'V'j'Uhll'WVl611tJ 

bdm~'El b-d'U 1'l'U (;1lJ'El'l1~ ~lh bb61~~'EllJJlbVl~'El'l (Greene et al. , 1996) bb61~b~eJl'lld6'11lJl'j'()Vl61'U"iJln 
1~'U'U.flijfi'lJn'W'U'El-:J1~(;1tJ1 (Host) 1~m~'El"iJ~ml"1tJ'El~mtJ1'Wb'U61~b~~b~eJ~bb~-:J (erythrocytes) 'U'El'l1~(;1tJ1" , " 
1'W'Ul'lA~-:Jn6'11:lJ1'j'()ml"1tJ1'Wb'1jmh~~b~'El~'Ul1'U'iJ~bblJA1m'l'h"iJ'W1~ (macrophages) (Dehio et al. , 

2004) b~'El'Ulf(Vlb'W61~l~'El~b'Wb~~b~eJ~bbVl'l (intraerythrocytic bacteremia) vl11vi'bn~m'j'&i~b~'El 
bb'UA.yh~tJ~tJll'Wl'W1'W~~1b~tJ'I61n~ltJ'WlJ~bu'Wn~lJ(;1~6'1lJbA (Dehio et al. , 2004) b~mb'UAvib~tJ6'11:lJ1'j'()" , 
VI'W'EltJb'Wb'U61~b~~b~'El~bb~-:Jbb61~b'U61~.flltJ1'W (endothelial cell) 'U'El'l1~(;1tJ1 bb61~"iJ~b~lJ~l'Wl'Wb~'El()nVl:w~n~

" " 
Vl1eJ~Vl b~eJ~l'llb~'El"iJ~ boir11tJ 'El tJb'Wl'llV1:iT~'V'j~eJlJ n'Ub~~b~eJ~ bb~'1~() nVl:W~~~boir11tJ b~'ElVl:W~1tJn~ bbml'll~'Wn 

\J '\I \J \J 

&iVl1tJcJ-:JA'W"iJlnm'j'~mblJln~Vl1eJ'1l1'W (Guptill et al. , 2010) 

m'j'1'iJ"iJ~tJ~"1f'1ru~(;1~'U'El-:Jb~eJV7~1nw~m UfW"lfm' (Bartonella henselae) ~'Elm'j'b'V'jl~b~'El
v , 

, " , 
(Bacterial culture) (Clarridge et al. , 1995; Drancourt et al. , 1996) bb~bl1eJ-:J"iJln~ru(;1lJtwi'U'El-:Jl'llb~eJVi 

b"iJ~qJb&i'U1~tJlmb61~-rrl (Stephen et al" 2011) vll1~m'j'b'V'jl~b~'El1lJb-dbVlA'iJAm-rrn'WeJCh'ln11-:J'Ul1-:J 

b~'El'l"iJln1-rrb1611'Wl'W~'11i bVlA'iJAm'j'vlltJlin~m~n1s1J'V'j'El~ blJm'j'6'1V1~'El m'j'vll'~<8m1 (PCR) (Boulouis et 

al" 2005) bb61~m1ml"iJVll'l<8-rlJ1Vlm (Serology) (Drancourt et al. , 1996) bU'W~'W s11-:Jm'j'ml"iJvl-:Jfll:'iTJ 

oirl-:J~'W"iJ~'j'l~b~lflllbb61~:limllJb (Sensitivity) lJlnnllm'j'b'V'jl~b~eJ (Bacterial culture) (Klotz et al., 

2011 ) 

m'j'-rfl'\.~l (Treatment) 1'Wbbm:lim'j'HtJltJ~~1'W~ b~'El-dltJ61~m'j'&iVlb~mb'UAVib~tJ1'Wm~bb(;1b~eJ~ 

bb~1lJ6'11:lJl'j'()vl11~bLmVlltJ"iJ lflm'j'&iVlL~eJ1~ tJltJ~~l'W~mifieJ bbeJlJlJ'El fl~6/i~'W (Amoxicillin) 'WeJn~l fl 

m'j' 1-rrmmllAd'j'vllm'j'Ad'UAlJ ij'El'ln'Wbb61~ nl~~VI:iT~m'Urin'Um1-rmn1tJ~ltJ b~'Elij'El'ln'W m'j'fl~'UlJl&i~, " 

b~eJ~l m'j'-rfl'\.~lm'j'&i~b~'El'Ulf(Vlb'W61~11'WA'W:limllJbb~ n~l'l n'W ~lm~tJ~m'j'&i~b~'ElllbU'Wbb'U'U~'U'V'j~'W 

(acute) VI~mb'U'Ub~'El-r'l (Chronic) 1 'Wb~~b~'ElVlbbVl'l'UeJ'IA'W6'11:lJl'j'()&i~b~81~~'1bb'U'U1'Wb'U61~ (intracellular) 

bb61~'W'El m'U61~ (extracellu lar) ~'Wn'U6'1tJ~~'Umb~'El'Ulf(VI b'W61~l~&iVl ~-:Jm'j' b~8n1-rrmLJ~~1'W~~:li 

tJ'j'~~'Vl5m'V'j1~bbri b~m11'1jA~'W (Tetracyclines) ~~1V1'j'1lJ~6/i'WtJ1 (Erythromycin) hbb"I'JlJ-W'W (Rifampin) 
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: 

be.J~1Vl'j1lJa~'Uv1 (Azithromycin) Vle.Jnm6!jA~'U (Doxycycline) Vl~e.J1ibb'U'U[:.Ji:1lJn'U 1~bbri~t}We.J~l\1tJmJ 6 


~\JVlTI~ bb~~~VlmlJmm'j 4-6 b~eJ'U bbm~1,x~ln~lJeJ~m 'U1n~bfl1"1ltJ (Aminoglycoside) eJ~l\1~l 2 


~'\JVllVi 1'U'jl~~btJ'Umi'llJb-dmlfd1'<\J.ff'U1'UeJmi:1'U (endocarditis)(Lakes et al. , 1999) 


m'jueJ\ln'U (Prevention) bVlmb'U:-;t11m'jUeJ\ln'U!PnlJVl~n AAFP : The American Association 

of Feline Practitioners 1~vi'lbb'U1Vll\1UeJ\In'Um'j~Vlb~eJbflbblJl'lh'U 6'11Vl-r'Uerth~bflbeJVl~ 1~bbri fI1'UAlJ 
~ , 

.. 

'1JeJ\lbblJl 
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.. 

3. bb:Wl~lJU'1JVl1~1m~'\J'lwh~"l'lJB~~1~rntJ b'll'U U'1JVl1Vl1-:J~~'\J'\J1(91bb6'1~~lh ~~'\J'\J'lb~?l1Vl 

~~'\J'\J~'\J~'U5 bU'U\~l'U• 
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., 
mJn-aru, 

• 	 Vl6rE)Vlbn'lJ~l€l~1-:Jb~€lVl (microcentrifuge tube) "ill'UTU 3 V!6'l€lVl 1VlClVl6'l€lVl~ 1 1off?l1<;jn'Ub~€lVl 

bb~-:J~l'11tJVl Heparin bb6'l~Bn 2 Vl6'l€lVl1.;r?l1<;jn'Ub~BVlbb~-:J~1'1111Vl Ethylenediamine tetraacetic 

acid (EDTA) 

" 
• 	 b~lJ611Vl~'lJb'<iJl~b~€lVl (needle) b'lJ€l~ 21 CI11 1 tJl 

2. 	nlTVl1 Polymerase Chain Reaction (PCR) 

• 	 Real-Time PCR Instrument 

• '11Vl?lnVl~b~'Ub€l (DNA Extraction Kit), 

• 	 lJl?lbl'1€l~lln"li (Mastermix) 

• 	 t1bUI'1 (Pipettors) bb6'l~ Vi,J(Tips) 

• bf1~m~'UbVl~C1-:J (Vortex and Centrifuge) 

• 	 Thin walled 1.5 ml PCR reaction tubes 
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(saphenous vein) 1.vtJ~lJ1rub~v~ 2.5 ~\I 3 ii~~~m 1~t.JH~~v~bfhJb~v~\ll'U1'U 4 ~6'lv~ 1~t.J~~v~~ 

1 bil'Ub~v~b~ml11tJm1:V~1r111~~(911Vlt.J11~ b~v~tJ~:W1ru 1 iir;1~~(91~1'U~~v~bn'Ub~v~~UJ~:V~l~n'Ub~v~. 	 , 
d Q..I Q qq 4:lI d I 0 ~ dI 	 I ~ d Q...I I 

bb"lJ\lm"lJ'U~v~Vlbm'Wv~lf1l \Jl'U1'Ub:W~b~ v~bb~\I(Red blood cellperlJ l), fll b:W~b~v~bb~\lv~ bb'U'U 

(hematocrit %),r11b~~b~v~"lJl1 (white blood cell per IJl), ij11Vl~YJm~ (Neutrophil %), ~:w1~1"ll~ 

(Lymphocyte %) bbr;1~mv<a1'UYJ~~ (Eosinophils %) 

• 	 Glutamic Oxaloacetic Transaminase) (SGOT), ~~:wn~mb:W(911'Wh~vVlb~(91 (Serum Glutamate 
" 

Pyrophosphate Transaminase) (SGPT), 5~flllml~€l(91~lb(91~ (Alkaline phosphatase) (ALP), r11 

l'U1(91~b\J'U1'Ub~v~ (blood urea nitrogen) (BUN) bb~~fl~bv~-U'U (creatinine) 

~~v~~ 3 bn'Ub~B~b~m<hltJ'VhtJl)n~t.J1~n16!i'WB~b:wm~~ (Polymerase Chain Reaction; PCR) 

b~v~lb~mJ1fi.Vlb'U~~11~t.Jtll~1B~l\1~bn'U1~~n~~h8'Ubv(DNAhl1~1B~l\1b~v~\l1'U1'U 200 1:w1m~(91~ 

b~:W Proteinase K 251:w1fl~~(91~ (911:W~1t.J 200 1:w1m~m Buffer B3 \Jln'!'U'ul~1B~l\1b~v~~\ln~111tJ 

~'U(Vortex) 30 l'U1Vi b~vfl~'Ub1mbb~1111hJ8'U (Incubate) ~vru~Jlii 70 B\lf'11b"llm~m~ b1J'Ub1m 15 , , " 

'U1Vi :Vln'!'Ub~:WbBVll'UB6'l(Etanol)tJ~lJ1ru 210 1:w1m~~~ til1tJ~'U (Vortex) 30 l'U1Vi \Jln'!'UtJl~1B~1\1 

b~v~m~bVl1~ Blood column bb~1tJlltJ~'Ub~~t.J\I (Centrifuge)~ 11000 ~v'U b1J'Ub1m 1 'Ul'Vl ~\lJl~ 

1~:Vlnnl~~'Ub~~t.J\l1'U Collection tube ~B'U~ 1 :Vln,!'UtJl Collection tube 1~lJ~1:Wb.vl1tJ b~:W Buffer 

BW tJ~:IJ1ru 500 1:w1fl~~m ~\l1'U~1B~l\1b~v~~1~ tJlltJ~'Ub~~t.J\I (Centrifuge)~ 11000 ~v'U 1 'U1Vi ~\I 

Jlm~\Jlnnl~~'Ub~~t.J\l1'U~B'U~ 2b~:W 600 1:w1fl~~m "lJV\I Buffer B5r;1\11'U~1v~l\lb~B~ tJl1tJ~'Ub~~t.J\I 

(Centrifuge)~ 11000 ~v'U 1 'U1Vi ~\lJl~1~:Vlnnl~~'Ub~~t.J\I1'U~v'U~ 3 bb~1tJl~~v~btJ~1 (tube) ltJ 

~'Ub~~t.J\I (Centrifuge) ~ 11000 ~v'U 1 'U1Vi b~Bfh~~bvVll'Ue:J~ (Ethanol) ~(91nr11\1e:JvnltJ\Jln~1v~1\1 
v 	 • 

b~v~ "<iJlm1'UtJl Microcentrifuge tube lJ1~1:WbbVl'U Collection tube b~:W Proheated buffer BE VI~'U 
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H~ 70 B-:)f"lWljm;m~ (;1-:)1'U\illB~1-:)b~B~ w;hLhl'\J~'Ub~~tN (Centrifuge) ~ 11000 1B'U 1 'U1Yl '<iJ~1~ 

DNA ~f!tl~lm'U Microcentrifuge tube 

~'U~B'Ut'iB1'\J'<iJ~b.ffl~~'UI'1B'U'\Ji)n~l:J1~nl"IJL'I'l~h:um1f! ~-:)m~ulrun1'Hb~~~'WI'lB'U1 'Wn11'\Ji)llii 

~l~~ub~mburl'v1b~tJ'1JlJ~~ ~Bwh'\Ji)n~tJl~n161if1~-:)~ 1 (First PCR)~-:)~~-:)'<iJln'\Ji)n~l:J1f1f-:)bb1n'<iJU~-:)~B-:) 

'l11\il':WV1-:)~bB'WbB~-:)n~11:Ul'Vh'\Ji)n~tJ1~n161if1f-:)~ 2(Nested PCR) ~1~-r'U'\Ji)n~tJ1~n161if1f-:)~ 11i ~bB'W 

bB~f!tl~bb~l\illB~l-:)~~ 21:ulf11~1'l11?i 10x PCR Buffer '\J~:u1ru 20 l:u lf11~1'l1 P-bhenrl( 186 bp) 

'\J~mru 10 l:ulm~~1 P-bhenfa1 (186 bp)'\J~:Ulru 101:ulf11~1'l1 ~ln~'W (OW) '\J~:u1ru 1321:ulm~1'l1 

10 mm dl\JTPs 4 l:ulf11~m 50 mm MgCl2 121:ulm~m bb~~ Taq 21:ulf11~1'l1bdv1?i~11vr-:)~:U~bb~1 

1'Ubbt'i(;1~\illB~l-:)'<iJ~:u'\J~:Ull'l'J 171:ulf1'J~1'l1 (1~m~~tJ:Uf!11~-:)n~11vr-:)~:u~ 8 ~(;1B~) ~~-:)'<iJlmr'W'l11 

\illBV1-:)~bB'WbB (Sample) 10 \illB~l-:) Positive control 1 ~(;1B~ bb(;1~Negative control 1 ~(;1B~ 

vr-:)~:u~ 12 ~(;1B~:u11?ibf1~B-:)mUf1:UBru~.nihyjm~:u'<ill'Wl'W~bB'WbB1iblm 1 .rrll:u-:) 30 'W1Vi bdBmunm 
" " . " 

l..h\li'lB~1-:)10 \illB~l-:) (Sample) , Positive control bb~~ Negative control BBn'<iJlmf1~B-:) '<iJlmJ'W'l11 

\li'lBV1-:)~bB'WbBpositive control bb(;1~ Negative control ~cJl'Wm~ulrun11'\Ji)il~tJl~n161if1f-:)~ 1 :Ul 1 

l:ulf11~m b&1:Uf!11 lOx peR Buffer '\J~:u1ru 20 l:ulf11~m N-bhenr1 (152 bp)'\J~:u1ru 10 l:ulm~m N

bhenfa1 {152 bp)'\J~:u1ru 101:ulm~m ~ln~'W (OW) '\J~:u1ru 1481:ulm~1'l1 10 mm dNTPs 4 

l:ulf1'J~m 50 mm MgCl2 61:ulf1'J~I'l'J bb(;1~ Taq 21:ulf1'J~mbdv1?if!1'Jvr-:)~:U~bb~11'Wbbt'i(;1~\illB~1-:)'<iJ~:U 

'\J~:Ulm 171:ulf1'J~1'l1 (1~ml'l~tJ:Uf!11~-:)n~11vr-:)~:u~ 8 ~(;1B~) ~~~'<iJlmr'W'l11\il1B~1-:)~bB'WbB (Sample) 

10 \il1B~1-:) Positive control 1 ~m)~ bb(;1~Negative control 1 ~(;1B~ vr'l~:U~ 12 ~(;1B~:Ul1?ibf1~eN 

m'Uf1:UBru~.niJ~l~~'U'\Jnil~tJl~nl"1if1f-:)~ 2 (Nested PCR) byjm~:u'<ill'Wl'W DNA 1inm 1 .rrll:u-:) 30"q '\J d.J '\J 

'W1Yl(Rampersad et al., 2005) b~B'\Ji)il~tJ1~'W~~~m&1:u\illtJB:U~~bB'WbB (Loading dye)'\J~:u1ru 3 

l:ulm~1'l1 ~-:)btJ'Wf!11~~bf"l~'<iJ~b~B-:)bbf!-:)bdm'<iJBtl'Ubb~'ler~m~ll11m(;11'l (UV) 'l11\li'1v~1-:) 10 \illB~l.:J 

(Samples), Positive control 1 ~~B~ bbm~Negative control 1 ~~B~ 1?i~'l1'W'liB'l'U'WbbeJ'Wl'W 3% B~n1 

bf!b'<iJ~ (3%Agarose gel) 1~tJ1'W'liB-:)bb1mb~~'1im~~vhtJ'<iJ~1?i marker '\J~:u1ru 51:ulf11~1'l1 '1iB.:J~ 2 ~'l 

'1iB-:)~ 3 '<iJ~1?i negative control '1iB-:)~ 4 b tJ'W~'W1'\J '<iJ~1?i\il1B~1-:)'1iB-:)(;1~ 1 \li'lB~l-:) bb(;1~'lim~ 14 '<iJ~1?i 

positive control '<iJlnt1'Wb~:um~'Ulrun11byjBf!tl~bbtJn DNA ~1tJm~bb~1'Wvh'U'WbbeJ'Wl'W 3% B~n1bf!b'<iJ~ 

(3% Agarosegel) b~B'\Ji)n~tJ1b~~'<iJ~'Wbb~l 1..'hbbeJ'Wl'WB~n11'Jm'<iJ~vi1m'\J?iB-:)tl'Ubbf!-:)er~I'l{1111m~I'l~-:)'<iJ~ 

b~'Wbbbl'U~bB'Wbm~mbbf!'l'U'WbbeJ'Wl'W '<iJln,1'W-Ul1'\JbYltJ'Utl'U\il1 positive control Bartonella henselaebyjB 

~1'\Jt:-J~n11'V1~~B.:J1'W~'W~B'Wt'iB1tJ, 
10 
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JlTVfVl 4 bbG'l~ ·:ml'H~~tJ1J:IJ1m~e:J1iJn"1i (Master mix), ~de:J~l'1b~'1Udn (Positive 

control)bbn~~de:J~l'1b~'1nU (Ne~ative control) 

-. 

: 
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. oiJeJ~~n1')ml~'W'UVliJ~bb:lJl1ihJ'jbbmlJ?I~&i SPSS (version 15.0) bb~~1oiJ Chi-Square b~eJfh\.nruvll. 
Odd ratio 

~lfln1')~m~n1~~Jnl')v'h5n~~n~fl1'1i (Polymerase Chain Reaction) 1'\.JbblJlfl~lJ~lmh:J'W,tJ'hiJ 

n1'j&i~b~mb'UflV1b~(J'Ul1Vlb'\.J~~1 b~'\.Jb"1lb~ (Bartonella henselae) 35% (28/80) 1~(J?lllJl'jfl"'ii'lbb'\.Jflfl~lJ, 

bb~~ 28% (16156) 'lJeJ\lbb:lJlb'WmiJ(J'W'U';hiJn1'j&i~b~a 1~(JhJiJfllllJbblnflvh\l eJ~l\1iJ'l1mhAqjVl1\1?1~&i 

(X2=3.391 df= 1 p=0.066) 1'\.Jfl~lJ~mn1~(Jn1'j~lbb'\.Jfl.ul\lB1~'W'U';h 33% (7121) 'lJmbb:lJl~iJ.ul\lm~ 0 

fi\l 2 U 41 % (14/34) 'lJa\lbb:lJl~iJ.ud\lm(JlJ1flfl';h 2 U fi\l 4U bb~~ 28% (7125) 'lJeJ\lbb:lJl~iJm(JlJ1flfll1 4, , 

U 'W'Ul1iJn1'j&i~b~a1~(J1:wiJmllJbblnfl(9)l\1a~l\1iJ'l1(J~lAqjVll\1?1~&i (X2 = 1.134 df=2 p=0.567) 1'\.Jfl~lJ 

~m~n1~(Jn1'j"'ii'lbb'\.JflmlJ~fl't':lru~fl1'jb~(J\I~'W'Ul1 50% (10120) 'lJa\lbb:lJl~b~(J\I~Jl1(J1'\.JU1'\.Jbb~~ 30% 
~ ~ 

(X2=2.537 df= 1 p=0.104) 1'\.Jfl~lJ~fl't':l11~(Jn1'j"'ii'lbb'\.JfllnllJ~'lJJl1'W1~mllJ'W'Ul1 28% (11139) 'lJeJ\lbb:lJl 

?I'lJJl1'W~ 44% (8/18) 'lJa\lbb:lJl?l'lJfll'W'\.Jl'\.Jflm\lbb~~ 39% (9/23) 'lJeJ\lbb:lJl?l'lJJl1'Wbb~'W'Ul1iJn1'j&i~b~eJ1~(J, , , 

hJiJmllJbblnfl(9)l\1eJ~l\1iJ'l1(J~lAqjVll\1?1~&i (X2 = 1.670 df:::: 2 p=0.434) 1'\.Jfl~lJ~fl't':l11~(Jn1')"'ii'lbb'\.JfllnllJn1'j 
! 
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ml\l~tJ'\.J':i~~mtJ'UElfl AEl 'VIiT\1i ~Uil 21 % (21/40) 'VEl,:} bbm~~':il\l~U'VIiT\1ibb~~ 7% (7140) 'VEl':}bbm~ 

ml\l1"j~u'VIiT\1i ~Uil:nfl1':i&l\1ib:ffEll\1itJ:nfr;mJbbt'ln~1':}Elc11.:}:n oJmh~'qj'Vll':}?l~~h'li'Ufl'U (X2=10.7 69df= 1 

p=O.OOl) 

, 
(95% (I: Lower=O.931, Upper=6.715)1'Un~:w~mnl\1itJfl1':i~lbb'Un'lil.:}m~~uil bbm~:n'lil.:}m~2-4 tJ 

ffiElfl1?l~\1ib:ffmbtJf1Vib~tJffi~:Wlnnilbbm~m..i1'U'lil.:}mtJ~'U610.:}1.6 bvh (95% CI : Lower=O.568, \) ,I" 

Upper= 6.575)1'Un~:w~mnl\1itJ fl1':i~lbb 'U n~l:w~'Vm~l\1itJ':il:w~uil bb:Wl~~'Vm~l\1itJ':il:Wbbc1ffiEl fl1?l~\1i b:ffEl 

bbtJf1Vib~tJ-d\~lJ1nflilbb:Wl~:n~'Vm~l\1itJ':il:W~ 1.68 b vh (95% (I : Lower=O.651, Upper=4.3 74)bb~~1'U 

~ n~:w~fl't~nl\1itJfl1':i~lbb'Unt'll:Wfl1':i~':il\l~tJ'\.J':i~~mtJ'U El n AEl 'VIiT\1i ~Ull bb:Wl~~':il\l~U'VIiT\1i~l:W~l':}fl1tJ:n, 

Upper= 14.520) 

':i'\.J~ 9 bb?l\1i':}e.J~ peR 'VEl,:} Bartanella hensalaeu'U 3% eJ~fl1b?lb\l~ l\1iCJ M = Marker, 
" 

N1+1\J2 =- Negativecontrol, 1 .. 10 :.:: samples, BH co Bartonella hensalae 

-' 
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Parameters Number of cats % Number of Bartonella Odd ratio (I 

Infected cats(%) (95%) 

Lower Upper 

Sex 
\ 

Male 

Female 

Age (year) 

0-2 

>2-4 

More than 4 

Environment condition .. 
Indoor 

.- Outdoor 

Health condition 

Health 52 

Unhealth 

Ectoparasite (Flea) 

-. 	 Infested 

Non-infested 

24 

56 

30 

70 

17 

38 

25 

21.25 

47.5 

31.25 

20 

60 

25 

75 

28 

65 

35 

40 

40 

50 

50 

12(50%) 0.4 

16 (28%) 2.5 

7 (33%) 

14 (41%) 

7 (28%) 

10 (50%) 

18 (30%) 

16 (30%) 0.59 

12(42%) 

21 (52.5%)5 .21 

7(17.5%)0.19 

0.931 

0.931 

0.9 0.386 

1.6 0.568 

0.62 0.247 

2.3 0.828 

0.42 0.152 

0.229 

1.68 0.651 

1.870 

0.069 

.715 

6.715 

3.166 

6.575 

1.536 

4.374 

14.520 

0.535 
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c 

fl1~P1m~l'Vllb~mb'UflVib~tJ~ritlhfmm'1h'U (Cat scratch disease) 1'Uflf,:l'd 1~vhfl1~P1mmJ1n 

n~~.nJ~~'1l1mbbm '<ill'Ul'U 80 1111 ~b'hr'Ufl1~~rl'l~l~ h~YHJ1'Ul~~\9l1b~n flru~~\9l1bbYfVWI'11~\9l1• 

(Bartonella hensale) 1~tJ1ib'VlfllJfltlBn~CJ1~f)1~~tl~b:um~?l'Vl~tlV;6/Jtl11 (PCR) ~~b'VlfllJfl~~n~lJ bU'U 

b'VlfllJfl~ihJ~~~'Vl5.f11~1'Ufl1~\9l~J"(Detect) bb~~U~~ (Identify) b~tl'Ul'fl'Vlb'U~~l b~'Ub"llb~ (Bartonella 

henselae) 1'Ub~tl~bbm1~tl~1'1ntl~~~'Vl5.rn~ 1~tJ~'Ul1~~'Ul~1'VltJl'1JeJ'Ib~eJ'Ul11 'Vl b'U~~1 b~'Ub"llb~ 

(Bartonella henselae) 1'Uh~~CJ1'Ul~~\9l1b~f) (Epidemiology of Bartonella henselae infection in 

Small Animal Hospital) ~'U 35% '1J'iJ~bbmnfl1~(;l~b~'iJ'U111'Vlb'U~~lbbt>i"If)fl1~P1m.n~'Ull '<ill'UJ'U'1Jtl~ 

bb:UJ~nfl1~~~b~'iJ'Ul11 'Vlb'U~ ~ln'U fl1~\9l ~l,,~'Utl~~(9l~mtJ'UeJ f) ('Vl~~) nfll1:U~:U~'U5n'Utl ~l~n-UtJ"l~qjn'U 

'<ill'Ul'Ubb:UJ~nfl1~~~b~tl (P=O.OO 1) b~~l~b~'iJ~lm~f1tl1~tJ1~'iJ~mtJ1'U'VI~~bb~~~'Vl~~ b~~l~Q~J'Ufl1~~
'IJ 

al., 1996; Higgins et al., 1996) bbt>itl~l~bn(9l1:Ubntl~"I~rulbtl~tJ'UbVitJ'U~~'Vll1~'<ill'Ul1.J'1Jtl~bb:Ul~nfl1~ 

~~b~'iJn'U(:,J~'Vll~?l~~'1JeJ~ Odd Ratio ~'Ul1 bbm b~\'I bntJffitlfl1?l~"~~~b~mb'UflVib~ tJ'1JlJ~.Q'lJ1f)f)llbbm 

b~P1~ '1h~tl1tJ~ffi'iJfl1?l(;l~b~'iJ1~:Ulf)~?l~fimbm~ntl1tJ 2-4 tJ "l'Vl~'UU"~tJ~'U" b'li'U bb:Ul~b~tJ'I~.flltJ1'U 
\J It 	 q q I " 

bbm~n~'1Jm~l~tJ~l:U~~~U~~"lf)(:,J~ Odd Ratio ~J:un'U(:,J~fl1~(9l~l"~~'Vl~~'iJ'U Snap ~Uilbb:Ul~nfl1~ 

~~b~tl FIV bb~~ FeL V 66% (2/3) n(:,J~ Positive t>im~eJ'Ul11'Vlb'U~~lbb~~bb:Ul~n'Vl~~\9l1:U~l~fl1tJ,,~n 

, 	 leJ fl1 ~(;l~b~'iJm f) f)1~1 bb:Ul~hJn'Vl~~ (9l1:U ~1 ~ fl1 tJ ~~fll1:U ~:U~'Ulj'1J 'iJ~'Vl~~ bb:Ul n'Um~(;l~b~tl'Ul11 'Vl b'U~~1 

b~'Ub'1lb~ (Bartonella hense/ae) 1~tJn'Vl~~bbmbU'U~1'Vl~~~1~qj1'Um~'l11b~tl'Ul11'Vlb'U~~1 b~'Ub"llb~ 

(Bartonella hense/ae) ~l:un'U f)~:utl'a~'1Jlf)'Hbm~nU qj'Vll~'1J.fll~'Vl~tlJJiJ~:u n'U'U f)~~tl~nbb'Ul1tJ:u~,,~n 

fll1:u11I1ieJfl1~~~b~m~:U:Uln~'U(Adal et al., 1994; Maurin et al., 1997; Schwartzman, 1992; 

Slater et al., 1992) 

WI 
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Bartonella henseloe ~:WbbmbU'WbbVl~\I-r\lhfl (reservoir)~(;\'lf)qJ (Regnery et al., 1992, 

Koehler et al.,1994) hW:WVliT~bblJl (Ctenocephalides jelis) bU'WYllVl~~(;\'lf)qJ (Chomel et al., 

1999) 1'W Bartonella Spp. jllJ~\I B.Clorridgeiae, B.Koehleroe, B.Quintana(Bergmans et al., 

1997) Yl1.rhbbmbU'WbbVlci\l-r\lhfl'lleJ\lb~eJ B.henselae l'Wbbm~:Wb~l'lleJ\I (Domestic cats) 40% ~hjbb~~\1 

eJ1n1j"h&i~b~eJ bb6'l~ 80% ~vhn1j'Vl~~eJ'U'Vll\1~~lJl'Vltnl'IXe.Jmu'W'tJ1n (Seropositive) (Chomel et al., 

1995) ~1b Vlt»lJl"illn n1j~bbmbu'W~(Y)1 bitJ\I~:Wfll1lJlmV8~n'Ufl'W bb6'l~fl'W~l'W1 Vlq!:WYlf]&imjlJn1j bim~'l11 

bblJdb-UllJl'WeJ'W~llJb~tJ\I b~tJl n'W l~tJYl'U"hv~ f]&i mjlJ'lleJ\I bbm~l'W1'Ill q! bU'W61(Y)1 m-u~l(y)eJ~.fl ltJ'W eJn~'W~eJ ~ 

eJl~tJ (outdoors) ; \lvll1 'lXiJl eJ n1 ~ &i ~ b~eJ "il 1mJ j ~ (Y).fl 1 tJ'W eJ n (ectoparasites) bb6'l~"ill nu j~~.fl 1 tJ1'W 

(endoparasites) bb6'l~ bbm~bitJ\I.flltJ1 'Wul'Wffi eJ n161~"il~1~-r'Ub~e:l"illmblJl"iljVl~mblJl~bitJ\lu~eJtJmtJ'WeJn 

ul'W1~ ~l'W'Vll\1 b~'U VliT~ bVll ;-:jvll1~bn~n1jbbYl~b~m~Vl';h\lncilJbbm1~, 

hflbbm"1l1'W (cat scratch disease) ~llJlj()ciltJ'VleJ~b~eJ~l'W'Vll\1n1jn~ "1l1'W Vl~eJ~lJ~~n'UVliT~ 

Vl~eJ~VliT~ l~tJ:WVliT~bU'W'l"nVl~~(;\'lf)ru "illne.J6'ln1j~m.~l'lleJ\lncilJYl'Ull 5(9)jln1j&i~b~eJ (infection rate) 
v , 

ml:W~lJ~'Wl5'lleJ\lU"il~m~tJ\I (risk factors) n'Un1j&i~b~eJ B.henselaen'UmllJ~lJ~'W6'lleJ\lUj~(Y)mtJ'WeJn 

(Vl:W~) (Flea infestation) ;\I~tI'U?I'W'W~eJn1j&i~b~eJ(P=O.OO1) l~mbm"iljbb6'l~bbm~bitJ\lmtJ'WeJnUl'W:W• 

Uitchum, 2009) Bn~\ln1jUeJ\I n'WVliT~bbml~tJ1-Ue.J~(Y).nruevl~:W~1'WUj~neJ'U1'W n1jfh~'~VliT~n"il~"1l1tJ6'l~ 

YlTVI~1'Wn1jbn~1jflbbm"1l1'W jllJ~-:jn1j-rmmblJl~&i~b~eJn~eJ bu'Wn1jU eJ\I n'WU"il~tJ b~m1'W n1j~"il ~?i\l~l'W 

b~eJlJltJ\lfl'W1~Bn~ltJ 
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'Va'Vau'W'a~flru ~'W . ty .J1f11'U mMl'al'U'al~~'U.~'W . nq~m ~tye:dllJ b~€J'I bb~~b~TV!1hVifl~iJmblJ1 

1'a'l'W~lUl~~(p)1b~n flru~~(P)lbb'WVltJm~(p)1 \IVll~'1mrulJl,nlVlm~tJ1'UmllJ€J'Ubfl'al~Vl1'Unl'abnUt9l1€J~l'l, , 

, 

• 


-• 
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