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The Role of Immunity in Cats with Feline Immunodeficiency Virus and

Bartonella spp. Coinfection.
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ABSTRACT

The study was performed to find the relationship between immunity and
Bartonella spp infection in cats. Ninety cats presented to the Small Animal Hospital,
Faculty of Veterinary Science, Chulalongkorn University were studied. The prevalence of
feline Bartonella spp. infection in the hospital was 16.67%. Bartonella henselae was
identified in fifteen cats by using PCR. Eleven out of fifteen cats were cats without any
clinical signs. The age of the cats ranged from 3 months to 12 years old. Female cats
were more infected with B. henselae. Cats with flea were found positive for B. henselae
infection. Feline immunodeficiency-infected (FIV) cats and Feline leukemia virus -
infected (FelLV) cats were also studied. CD4+:CD8+ ratio for cats’ immununity were
measured and demonstrated that the lower CD4+:CD8+ ratio, the more risk for cats to
develop Bartonellosis. FIV cats in this study showed lower number of cats with B.
henselae infection. This finding may be due to the stages of FIV infection in FIV cats were
all in the asymptomatic stage. However, the results demonstrated higher number of cats
with Bartonellosis in FelLV cats. One explanation for this may be because FelV cats had
clinical signs with lower immunity than the FIV cats. Cats with lower immunity or lower
CD4+:CD8+ ratio were at risk for B. henselae infection. Cat owners with low immunity
such as HIV patients, patients receive chemotherapy or elderly persons with many cats in
the same house should routinely measure the cat immunity and screen their cats for
Bartonellosis. The flea control program should be employed to all cats in the house to

control the spreading of the disease between cats.



A13URYL304

UNN
v & a v
WNUILEIANITINY
AN TUNS
NANISANWY

a 3
a7ulazI9NIUNe
UIIANYNTY
AARUIN
UseTRnnzedY

NAMURANUNALASUNSARLNLAZLN 889 UNITIVY

N W NN

23
28
39



A130A1519

A15199 1 IUIULALLUDSITUS VoINIUNG LINFAMTD FIV wiRae FelV hag

LUARLYDNT FIV wag FelV 21nkuiifnenanua 90 §7

a ° a a & o v i a
A9 2 IUIULINUNALAZLUIRALLD FIV V]IVTNa‘U'JﬂLLagwaaUW@ﬂqimiﬁﬁ]‘wqﬂqimﬂ

Wounsviuaan fmedd PCR
A19199 3 NM3AALIR Bartonella spp. TUNNANWILUIAILNAAIETS PCR

A19199 4 NSAALTD FIV wag FelV TauiU waznan1sanLae Bartonella spp.

M35 PCR Tunsnngusne fivinnsiing

A191991 5 HANIATIINULED Bartonella spp. #1738 PCR Tulsnfinsianuin

TndnuuiIkazwI NN lUNURTAULA LD
A1599 6 ALRREENTIAI CDG-+CD8+ YDINGUWIINANW

A1519%1 7 TUNUNALAZLIIRARE FelV NNaUINLALHAaURDNISATIVN

¥ .
Waursvuaan

Vi



A13UYNIN

Al 1 mmﬁLLazmqLLmﬁLsﬁﬁ'mmﬁﬁﬂmﬂy’wm

AT 2 Smsndan CDA+ : CD8+ wagduauMTIvTISANYITe ST IMLR

At 3 Shsdau CDG+: CD8+ Tuwinivihnsinwimunsaufunanisinide
Bartonella spp.

AW 4 Sas1du CDA+:CD8+ IuLLmﬁﬁnﬂﬁﬁﬂMﬂEjmamﬁ?@ FIV uag FIV 3uiung
nsAnide Bartonella spp.

AW 5 Sadiu CDA+:CD8+ Tumndivhnisnunauiinde FeLV funanisfinide

Bartonella spp.

Vil

11

12

13

14



A15UNIANUAN

AANUINT 1 LAAITIUIURIITIVINNITAN MR N Y908
AANUINT 2 875189 CDA+ : CD8+ WALINUIULLINYIINITANYIVDILLUINIAUA

MANUINT 3 d3UNaANUENTUSTRILUTNRNY

VIl

24

25

27



FBIATINTTIY (N Ng) NISANBIUNUINUDITE

[

F8MUNTITLATUFNY T

L ¥

UniiANAuYeIT NN 1SAARB U TIVIUGEN
TunsnthemelsagliAuiuunnses
(Mw189nae) The Role of Immunity in Cats with Feline Immunodeficiency Virus

and Bartonella spp. Coinfection.

HSuRnvaulATINTg
1.

AAN.E).AT. 5N HAUNTTITU Wiminlasansidy

(Assoc. Prof. Dr. Rosama Pusoonthornthum) email: drrosama@email.com

AAIYIDNEIANENS
AEANIUNNEANENT THIAINTUUNTING Y
39 0.9559ed UnuTu nganny 10330

Y 9

NS 02 218 9412 nsans 02 252 9575

2. WALEAN. NUD HuUNIoITy

(Asst. Prof. Pinit Pusoonthornthum) email: pchid5@gmail.com
AL IANERS

AEENIUNNEANENT THIAINTUUNTING Y

39 0.8559e UnuTu ngaunns 10330

Y 9

NSy 02 218 9412 Insans 02 252 9575

NFLLAN.AT. LATVS dagua

(Asst. Prof. Dr. Dachkrit Nilubol) email: dachrit@gmail.com
AAIYIRATIINEN

AEEMIUNNEANENT THIINTUUNTING Y

39 0.8559e UnuTu nsaunns 10330

Inséwit 02 218 9582 Tnsens 02 251 1656

4. WALAUAWAT. TIYUIIA TOAA

(Asst. Prof. Dr. Channarong Rodthum) email: Channarong R@Chula.ac.th

NPTV

(% 4

AEENIUNNEANENT IHINTAUNTINE Y

v 6

39 08939 Unuiu ngamny 10330

Y

sy 02 218 9582 Insans 02 251 1656


mailto:drrosama@gmail.com

uni

lspusinuaavselsawunviudulsadaseaindmigaudalulsne URlninddguinianise
wilslutlagiu Ussmdlneduusenanilsiinnianuaiinisalveanisinidelsa Bartonellosis luau

A = I~ & v a a
wnfiandszinanilsvedlan (4,56) I51891un1sasranueludUisuinuniamiowaznin

Y
aAaa 0%

% a =) 4dyv a dy Y v a Aaa
AL IUDDNLAYLNUDVDIUTLLNA ‘uaﬂ‘ﬂ’}ﬂ‘uENiJiﬂEJQ’]‘LJ(?]TNWUL‘U@INQU’JEJW&J&UM lasniauazidstin

TsAfdwsanunsaulalsAluNANFNINNENAUNS FNINNYAIEANS UPINSIB8VULAY LTDI7Nil

- Y

Wz iidAgyfe dndides wu quia (7) w38 una (8,9,10,11,12,13,14,15) Faludainiiaulnadaiu

v ea

131994 wazdalnAawmanlinliwanian1siaUnNA I veIFNale naUsiuN15NIITINY

[

Fadelsaibilaenlunsedinuazienldineg
pglsfrdmiuarugnvadlsaludnidouardnifosasin Wafsemudusiuiumn
Tutsdudiium udaivnnsunsnszmeuazny iwiaiwedsadsliduiinsuuidn vilauuls
gniaueindunveiddylunisunslsaanungiiweuazyananily (16, 17)
witheelsaFodidauuniisfelsagiiduiuunnieduisamvielsaonduindgn
Funuasausnlud 1986 fuassuadnesills Usswaansgeusnt Tsnildanvnainnisinie Feline
immunodeficiency virus (FIV) Ihsaifwadidmuneie T-lymphocytes (12) Faidnvazadonds
fuliola¥a Human immunodeficiency virus (HIV) #isinT#1Anlsatendluay 1¥o FIV doglu
Lentivirinae subfamily ¥94 Retroviridae Tsatenduaiiiavidnvazadondsiulsaiiin a1nide
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MUELNR: FIV = Feline immunodeficiency virus
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HIANAEANA naau (A7) Nauan (A7) B
WaUNG 56 11 67
wRnTe FIV 7 1 8
wRaide FeLv 10 3 13
wRnge FIV sauffu FelV 2 0 2
34 75 15 90

MUELNR: FIV = Feline immunocificiency virus, FelV = Feline leukemia virus
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Wa91uIu 50 MNUUINIMNA 90 A1 (55.6%) wagkiloinluns1anIn1sinte wuINdnan1snsIa

WUNSAALTe Bartonella spp. (A51991 5)
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. . HWaN19M593U1 Bartonella spp.
N1IATIINUNRUAUUAD = S 574
Waau (A1) Nauan (a2)
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3734 75 15 90
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Mean = 2.041893
Std. Dev. =1.2237794
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CD4:8 ratio

NN 2 BRF1AIU CDA+:CD8+ TULUINVINNNSANYININUA

1NFI081UAR T1UIU 44 F819Na1L15LAULANLUINTININISENBIINUA 1119911n1S
ARV CDA+:CD8+ WU ANBAITIAIU CDA+:CD8+ UBILUINVIINISANYINIVUAL ARG 0.329
Ui 5.6312 lneildadeagh 2.042 uazdanlguuuiinsgiui 1.224 (A 2, 21ANUINT 2)

ARSI CDA+:CD8+ Tungusngg (113737l 6)

M19199 6 ANLAALENTIAI CDA+:CD8+ VDINGUULINANY

NguLATIRNE (n) A1 CD4+:CD8+ (Mean+/-SD) (min. mag
wniiRade B. henselae (10) 1.46 + 0.98 (0.32, 4.00)
wRaide FIV (7) 1.73 + 1.73(0.60, 5.63)
WRnEe FIV 33y B henselae (1) 1.02
LL@J?@@L%@ FelLV (10) 1.66 + 1.01 (0.32, 3.30)
WIRARE FelV 32U B. henselae (2) 0.65

Mnewe: n = Iuulnlulsazngun1sAnY
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INHANTITATID S¥AU CD4+:CDB+ ratio LlaldisnsmsadfUIeuliisuseninatoyaves 2

NAUWLINNUNIIARLYR Bartonella henselae M835 PCR Wui18m31du 586 CD4+:CD8+ lungy
aIVENGRL

o

a v (%

MIfawe Bartonella henselae wagnguiilinunisiniae Tauwansneiuegslteda

(p=0.041) (1wl 3)

Independent-Samples Mann-Whitney U Test
Bartonella sp. PCR

negative positive
N=34 N=10
5 Mean Rank= 24 65 Mean Rank=15.20 s
=] =}
2 -y 2
E 8
3 -
=] =
[=} H
o
T T T

Frequency

Frequency

AT 3 9R5189U CDA+:CD8+ TuwuININ1SANEININUASINAUNANSAALY® Bartonella

henselae
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dlefnwisedu CDA+CD8+ ratio Tukinnguiinuuaglinunisiiode FIV Saufunisinde
Bartonella henselae wuinwi 4 ngufe nquiinsalinunisfiaiderts FIV uas Bartonella spp.,
ﬂdmﬁlﬂWUﬂﬁiaﬂL%@ FIV winun1sinide Bartonella spp., ﬂEjNﬁWUﬂ’]iaﬂL%@ FIV walaiwunis
fnle Bartonella spp. LLazﬂq'aJﬁwumiﬁmﬁ??aﬁqQ' WU lUiAuLANA19U89A7 CDA:CD8
sEnIngued1lded1Ayn19aiia (p=0.052) usA1 CDA:CDS fuunltufiazananiefnisinde

FIV saudun1s@nidie Bartonella spp. (Al 4)

Independent-Samples Kruskal-Wallis Test

6.00
*
5.00
2
£ 400 *
-
g
F 3007
3]
2.00
| |
1.00 %‘
FIV-B- FIv- B+ FIv+ B- Flv+ B+

Gr.FIV
il 4 Sasrdau CDA+CD8+ TuwsniivhnsAnwngufioie FV uay FV Saufuransinde Bartonella
henselae
NI FIV- /B- = Feline immunodeficiency virus negative Bartonella spp. negative
FIV-/B+ = Feline immunodeficiency virus negative Bartonella spp. positive
FIV+/B- = Feline immunodeficiency virus positive Bartonella spp. negative

FIV+/B+ = Feline immunodeficiency virus positive Bartonella spp. positive
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dofinnsunguuiniifaide Feline leukemia virus (FeLV) Tuvusafenfuiiodnunszsiu
CDA+:CD8+ ratio 1uﬂ§juﬁWULLa31ﬂwumi§m%a FelV sauffunisinide Bartonella spp. nuin
31U CDA+:CD8+ ratio Suwiltiuanasiiofinsindora FelV 3y Bartonella spp. wilovhnis
NAFEUNISERATENIIIN1SRALTE FelV fusdnsnain CDA+CD8+ wuitliiimuuansisvesseiu
CDA+CD8+ ratio luusiazngumnaadin (p=0.069) agslsAAmngamUsznauIznUILLINGL AR
{8 FelV $2ufu Bartonella spp. tuilsziusnsndiu CDA+CD8+ %wﬁﬂdmdmﬁuﬂ fivn1sAne

(mwﬁ 5)

Independent-Samples Kruskal-Wallis Test

5.00-
.00

4,00 *

3.007 T
T =2 0

I | I I
Fel''- B- Fel'/- B+ Fel''+ B- Fel'/+ B+
Gr.FelLV

CD4:8 ratio

1.00-

WA 5 80 51au CD4+:CD8+ Tuwnfivins@nwinguiindie FelV funanisAnie Bartonella spp.

UL FeLV- /B- = Feline leukemia virus negative Bartonella spp. negative
FeLV-/B+ = Feline leukemia virus negative Bartonella spp. positive
FelV+/B- = Feline leukemia virus positive Bartonella spp. negative

FeLV+/B+ = Feline leukemia virus positive Bartonella spp. positive
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wonanililleAnwlunquuuinlinunisiaie FIV InswSeuiiieusedu CD4:CDS ratio
senInanguiinuuaglidnunisiinia Bartonella spp. wuInldiiauuanetseg1addedfny

(p=0.070)

a o a a dy g v ! dy !
A157199 7 PUIULNUNRALAZLIIRATE FelV NANaUINLasNaauson1snIIn e U5 Iniuaa

fe75 PCR

i NaNTSNSIARAD Bartonella spp.
RUINANEY — — 593
WNaau (A1) Nauan (a2)
uUNG 56 11 67
wRthemelse FelV 10 3 13
PIphY 66 14 80

N8R FelV = Feline leukemia virus
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dyUuazinsalia

a [y

A e P a & a , ) )

iafnwifisnnnuynvenisinige Bartonella spp. Tukaiunnazuuitiemelsagiauiu
N304 NU5Un1s3nen a Issnenuiadnidn auzdaunneeans Painsaluniineds Tul
WA, 2561 WudndANUYNWINAY 16.67% Fewninsanwineuntinvesidelut w.e. 2557 Nilaay
YU 35% (21) ApnuYndiategasenadianvnainnislidetesiuniniunluguuuungoanas
q; = E% 1 1 1 | Q{' 1 d' I3 ¥ b4 vV d' % d'
Feiinsldegraunsviangluyia 2-3 Vikuun 1He9a1nnissusen iaus avudile neafulsed
aunsaRaseiuvdinLugau naUsiunITiRIuINISEERIIILAY AN TENYDINTEWINETNN

Fulutagiu

(%
=1

Tunsanwndsll devhnsinundwiavesnsinde Bartonella spp. #1835 PCR Tuuandi
drunfunisdntadutlesiulse uazuaataedaelsagfidufuunnses wuinduie Bartonella
henselae Havun As1anunIsAnieluLIagIuIL 15 Frarnuaaiviinisfineisiadu 90 # 1o
Bartonella henselae Wuidovinfuiinugidoinsnsanuluiiliiinisfnyideunt Tud
W.f. 2557 (19) \ie Bartonella henselae HanunsadaliAnnisiadoluauainlsauuadiu (cat
scratch disease, CSD) as1anuasausnlud 1950 Auszmadfana uinsrvamgiiuiaidlud 1992
L%@ﬁﬁ@lﬁtﬁﬂﬁﬂwluﬂizmﬁaw%“gam‘%mﬂszmm 22,000-24,000 579507 (5) lushuauiiiszunn
2,000 effemsgunssaudeadrsumsinuiilsmeiuia Tuglsuiienuiievareiuneded

A av o

IINNANTANNUNSNFIUNEINENYIUABLTD Bartonella henselae Tupuiiiigliduiuundlasesas

Y 9

3.6-6 La¥ATIANULYE Bartonella spp. HUSuauNgeluseynInguidssunangy wu dunvduas
wn Tudsswelnedinenunisasianuieudvenvedsaluwnnduaimsnlul a.a.1997 (8)
wundulugfinsranunisiadie Bartonella henselae Tun1s@nwinsedl iWuunuaunia
wdanssnazlufivsyifnnsidudiaeis 11 @ @ennassiun1sAnwives Satranarakun wazamglul
2016 Ainun1sAnidelunuinlasunisiesgiluegafuazasialinundauuiininnisdaune (19) &
a v Ay W | aa & . . . ~ a &
wuafivrgalelsagdduAuuNNTaIuasuUIAnLYe Feline leukemia virus #@14150AALYD
Bartonella henselae ¢ widnuiutieanitwuiund wansliiiuii lsafinaseaugiiauniuluwi,

a a4a

wiu lsagdiAuduunnsasluuud uag/vie lsalifadiAudislunun Wudu Tuledulsailduyilahe

N13@AALEe Bartonella spp. 1numT Lwiﬁzﬁwmgﬁﬂ’:uﬁ'u‘luLLm@iNmﬂﬁLﬂuﬁaﬁmummmﬁaﬁu
a & = A = a Ao ° | a0

3ghnie Bartonella spp. n3aki ds1snuluinnieauiidengninit 21 U duuinasianuly

HUeNdniAuAuUNNToe (Human Deficiency Virus Infection; HIV) szegiindiveslsaiuiian

Useanad 1-2 dUasi Fadunisenniazaiamninuandalanaz@niiio Bartonella spp. 9 g

3 1w & PN 1 a agn VYo <@ 2/ 1 aa
wunduunassslsaueaide Bartonella SpPpP. '1/]111LLﬁﬂQE]Wﬂ’]iN@UﬂG]I’MﬂQLﬂWL‘VIULLGSLLNLL@LLNUVIG]@
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L ! a A

Lsandninseaugiiduiuvessianiea tawn lsagdauiuunnsedlunud waz/v3e lsalasadqa
= M M ova & - = 1 = o X
Weluwan Allafae Bartonella spp. Wvisus Fsaansanulaainwanisdnwiluasell
= ' Y @ o ~ | Aa d’lj Y 1

nsAnwneuntluduIuunluwifsyyin winfnwe Bartonella spp. Sinkikanienis
a a A a a a v = ] a & v & Jogv o
AaUnfivselion1siaunAdesun (23) Fausnsaannsaneluauiaratia Wwellinlvigiuuwanionns
nadtinuaznuauialnfimiaaieainisiaunanasianuluau dsieuluaunisiniye
Bartonella henselae azvibigUaefld uaziinnzinwewuailiielunsyualadndusseziiaiuiu

[ o [ 1J I A a N g// [ = J
91n13vedlsalirudn e1anuanva dusdunusianiiing 9n1us13 3-10 Ju aslinnsuiulavewsiou
5 = a PN Yo i 5 = Py = a o [ o
Wmdesusnauilnanuieslsa deudndssiidnuinle Ao vSiasnes Aulwu Ae Lazluuaiid
(axillary epitrochlear cervical way supraclavicular) Auldazdionnisuanlisuniuda d@iulng
1 - =~ =3 A 1 = 1

YAYRIRBNUIMABIIKANaINelY 1 Wiau uiuTigeaiivuesednigly (23)

UONANUTINU cutaneous bacillary angiomatosis peliosis hepatitis H11NLEU N1IEAA
& N a a A v oo 9 [V o Ao ayv o ] =
weonuaiselunszualainuazideviuiladnavarunsanulavsslugueniigiauiuunnses vse
lupuldfaweiend wazdmuluseninisugnateeiodr gUielunquiluiese eranven1smis

a

ARTNTATULTY LYW NGUBINT “Parinaud oculoglandular” auesdniay  UseaImaamdniay i
91N UsEam Weiuiladgnau Yendniau Runineuldrivis (erythema nodosum) wagidl
a d’lj a A a

AmgRnsuuaiielunseualaiin

\%® Bartonella henselae Mnaalalunssililunildlu 17 wdafiaunsonslsalalunu sy
Uagunudn wenllenudululinnelsaluaul 7 wlefiwenldangiuwazuan @e B. henselae B.
clarridgeiae B. koehlerae Bvb B. washoensis B. elizabethae \ag B. quintana Tneuuudusin
fAnlsAveate Bartonella 5 ¥inf® B. henselae B. clarrideeiae B. bovis uay B. koehlerae Wag B.
quintana dugttudusainlsavesiie Bartonella 7 wlinfe Bvb B. henselae B. clarridgeiae
B. washoensis B. elizabethae B. bovis Wwag B. quintana (24)

HAN1sANYIIUASIINUIIATARTIAINUNSAALT B lULLIRIADNE 3 lnaw fveny 12 U el
aunsaiasaguullalunngeny uagnnme N1INTIVNUNITAALTD Bartonell henselae Tuuiiang
weglunstilaannaesiusenuneuntinnud uienedesnii 1 Ulegmgwuinindaduauuin

A Ay o v I A o & v o i A &
anunsansInudellls viielugfgnuantiuvienn wenandwunntugtheegtesnii 20 Udesn
WiRAIALLY (23)
= 5 t:gl’ CY ' = o Y 13 [ a Ao o a 494}

nsAnwaseladvayuitnsininuudinududadeidssnddglun1sinie Bartonella
spp. LHownioNasatenareIn sivdauum AUN1SMIIaNU Bartonella henselae 1afie 11 ¢
ITNUUIMNIMUA AUAINTORAYE Bartonella henselae 19aNNNSINMTOQNILITIU LWBAZARGD

% 1 =3 & % S A o o & | Y
Aulpevdinnuy agelsiniunisasranuelundawintulinnudidylunisideaseglaludiuug

=3 v =2 @ = a & 1 Ao o
ﬂ’]ﬁQﬂL‘VI‘ULLiJ’JﬂG‘lﬂ\‘iL‘U‘L!ﬂ’)’]llLﬁEN‘U@Qﬂ’ﬁG]ﬂLSU’EﬂiﬂLL&J’JGU’JUVIﬁ’]ﬂQﬂuﬂu (25)
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TugUreffinie B. henselae Tafuidudanmnivensnaudungeny duuszainaen,
Y] a Yy A a a v v a v a v oA °
gnwau N1suvuadudeaialmifiidulssamaonuazidulszaman waziinisgaduiiduiane
v =) [ ¥ % |
uaziduLAenLAY liARENUDINIININIZULYSEAM Lazauldamnsameainisalaiosnielu 1 U lay
Lilasunissnen TuseiidadeaieBnsmiainenssuny dunaslala dn1saatgveensegn wu
seglsandneiilasenildinuy du du waznunngladiulnawesaadniauluduienildilusses
naulnglinunenianzvesieniindes seundsiieds lainaaiesanidinladnunan
avranudnuasdusg ananzndadentos WUNENEINT “Henoch-Schénlein purpura” Lo
vulendniau Yandniau wazvaududniau druuinoinismaiazmaesnielulinduaivse
d‘ o | a & N a a Ad ay o < aa
nelu 2-3 e dnlinunneiaweuuafiselunseualadinluauniglfuiuudause luaundises
lsandwiladinasanunizdevumlasnay (26,27)
WievhmsAnwileuiisuserugiauiuvesiunivazuiitiemelsaniinuiuunnsesie
n13AALYe Bartonella spp. WagmIANNFUTUSTENINATEAUYIANAUYDILLINUBINITRAUNATILYT
WARIODN HANITANYIIUASITNUINAISRTIEIU CDA+:CD8+ AnnIUnATAMNEURUSAUNIIRALND
Bartonella henselae Mn51anusme s PCR 21nnnsnaasseg1aiidd1fynisainuansliiuinseiu

1w

piiduiulusnnevesmunduladeddylunisfinge Bartonella henselae BeuwifiANdnsE

1%

CD4+:CD8+ m1 faillan1afinie Bartonella henselae gaundu drulunuiiniie Feline
immenodeficiency virus 4 lilainanen1udesnanisiaiie Bartonella henselae wrvg19la
Meilnallenansyiugiiauiuveianteme FIV ldladseaumunn wu uie1aieie FIV usieg

Tuszegliwanannnis %qLLm’ﬂuﬂﬁmﬁd’mMmﬁﬂﬁmé“mwﬁau CD4+:CD8+ aglutitnauuni diu

°

Lmemamwmu CDA+:CD8+ NiAdu1n Tnnulatunuivranle FIV Tusses Aids-related

complex kagnguuuily terminal stage vhazlunidiilentafinide Bartonella henselae |8

S aa

P = ! 3 a ' . P
ﬁjfl?j@ Lu@qgﬂqﬂLLNQIUﬂ"Iiﬁﬂ‘UqUWWWLSﬁ@ FIV G]'NL‘UULL@JTWE)QIUﬂQN asymptomatic phase V]bLﬂJLLaﬂ\'i

pnsaaunflae Wudiulng evililinuanudusiiusaes FIV Aulenianasfieite Bartonella

Spp.

[y

NSANYIUNUIMVOITEAUATANTUYRITNNBNLRDN1AAe Bartonella spp. Tutitie

Y 9

9

melsaglinuiuunniaslussuganeg nansfnuluaidnuiuannfae AV eglusvesliuans
91n15 (asyptomatic phase) anun wavg1slsiananisAnwineuntiidnuin wurlusveglinans
g svisanesindian CD4+:CD8+ ratio agiieuiduund Fsliuvanlafiwunlungunisfinuiiiilenia

~ a & v ~ v v & ) a &
NALAnLTD Bartonella henselae 181N WALLLANAABUAIUAUNUSUYDILTA FIV AUNISAALYD

o w

Bartonella henselae 3ldnuanuunnsisedeiidedidgynieadia nailaunnainnguuainin

'
=

e FelV uarfiA1dnsndin CD4+:CD8+ findnund ilesanuuifinie FelV Tunguilifuwuidqed

D

waneIN1SHAUNR ailen CD4+:CD8+ Nnnindwilvlenianingiany Bartonella henselae @1 34l

1 a dy v Gl 1 dy a a 1 1 v
UINAMAURNALYD Bartonella henselae lmmﬂﬂ'ﬁm’lmagml,mmu Lﬂjaﬁ]wmimmmqﬂﬂmwm
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1 [ & o O = o w o & v Y 3
bl E]Eﬂ\‘iliﬂ@]’]llﬂ?i@]i'ﬂﬁ]WUL‘EIE)I‘L!‘M&IG]LLiJ’Juu&Jﬂ'JWiJﬁ’]ﬂQJjLUﬂ'ﬁVILﬂ@ﬁ]%@glmum%m'ﬂ ANEIIAAY
v X @ = a & 1 Ao w
wwinIaduanuidssssnisinelsaundiundrdaluai (24)

= [ v sda & & LY = = [ & a
LUQQ‘\]WﬂLLM’JLUua@?VIUEﬂJLﬁEN@J’]ﬂ“Uqu{jf\]‘\;Uu Luaﬂf\nﬂmmmaml,azmzmaLam"lﬁluumm

[ LY a

e wndadudainensimsfinviiudnluddn lneanenquenndssiugiauiue Tnefiansan
NABATIEI CDA:CD8 Wussauszneufiddny wWeriuaullunsAnnseslsalulnfnasdeinding

foLte Bartonella spp. wiliuansemsiinundlaqlidveadiu waramsdnnsasiamnagfiduiuluwn

va a Yy o !

= & ¥ Aa ° | ] Yo Ao w ! aAa &
"?NLﬁ‘ENI@EJL"U'WJ@QV]ﬂJUi%'J@QNﬂNﬂUGUQQTNﬂ’]EJW"I LYY ﬂqmﬂuvLﬂiULﬂiJU’]Uﬂ ﬂqmﬂu‘ﬂm@lﬂjaiiﬂ HIV

9
£%

= i a & ° < v = ~ & =1 Ko X
Mﬁ@ﬂ@mﬂuqqaqqmLaEJﬂLLﬂJ'J‘U']u’J‘UlI']ﬂ WUAY LUDINNLUINLABIDIALNID Bartonella Spp. U%Lam

(%
[

< Y2 d‘ a =3 I Q’lj = o LY LY I~ o d" Y
waztluwrassalsanonafnrednusaly wanandadstlusknsuindnnsauua it dulsedn wWinduds

| 491 ! ] a U
NIILNIVBAYBEFUNINIUNIANYIUA (27)
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AMANUINT 1 LAAITILIULIITIVINNISANYILUIRNRTE

97y (U) IR Wosidud Sunulosidunsiy
3 5 5.6 5.6
.6 4 4.4 10.0
g 3 3.3 13.3
.8 4 4.4 17.8
1.0 3.3 21.1
1.3 2 2.2 233
1.6 4 4.4 27.8
2.0 19 21.1 48.9
2.6 1 1.1 50.0
3.0 5 5.6 55.6
3.6 1 1.1 56.7
4.0 12 13.3 70.0
50 9 10.0 80.0
6.0 1 1.1 81.1
7.0 2 2.2 83.3
8.0 4 4.4 87.8
9.0 1 1.1 88.9
10.0 9 10.0 98.9
12.0 1 1.1 100.0
Total 90 100.0
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AAKNUINT 2 8MF518@U CDA+ : CD8+ LATINUIULLINYIINTANWININUA

CD4:CD8 SRITRIIET Wosidus Fuulesiduisiu
3229 1.1 2.3
.4553 1.1 4.5
6327 1.1 6.8
9977 1.1 9.1
1.0167 1.1 114
1.0214 1.1 13.6
1.0269 1.1 15.9
1.0376 1.1 18.2
1.0513 1.1 20.5
1.0867 1.1 22.7
1.1193 1.1 25.0
1.1215 1.1 27.3
1.1704 1.1 29.5
1.1822 1.1 31.8
1.2231 1.1 34.1
1.3059 1.1 36.4
1.3802 1.1 38.6
1.3802 1.1 40.9
1.4685 1.1 43.2
1.4919 1.1 45.5
1.5519 1.1 ar.7
1.6413 1.1 50.0
1.6545 1.1 52.3
1.6844 1.1 54.5
1.7808 1.1 56.8
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AAKNUINT 2 BRI CDG+ : CD8+ BATITUIULLINYININISANYIVDILUININUA (51)

CD4:CD8 U Wosigua SrulesidunTI
1.8745 1 1.1 59.1
1.9053 1 1.1 61.4
2.1210 1 1.1 63.6
2.3101 1 1.1 65.9
2.3624 1 1.1 68.2
2.3702 1 1.1 70.5
2.3752 1 1.1 12.7
2.5376 1 1.1 75.0
2.8810 1 1.1 7.3
3.0282 1 1.1 79.5
3.2812 1 1.1 81.8
3.3062 1 1.1 84.1
3.4279 1 1.1 86.4
3.7547 1 1.1 88.6
3.8061 1 1.1 90.9
4.0000 1 1.1 93.2
4.0008 1 1.1 95.5
5.0647 1 1.1 97.7
5.6312 1 1.1 100.0
Total a4 48.9

Missing System a6 51.1
Total 90 100.0
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MAKNUINT 3 aTUNANITNAGRUN AT AYBIILUTNYININTANW

dUNRgIY ABNIINAFIUNSEDA p-Value
The proportion of Bartonella spp. PCR is same | Pearson Chi-Square 0.550
across sex status
The proportion of Bartonella spp. PCR is same | Fisher's Exact Test (2-sided) 0.161
across Visible Fleas
The proportion of Bartonella spp. PCR is same | Fisher's Exact Test (2-sided) 0.697
across FelV
The proportion of Bartonella spp. PCR is same | Fisher's Exact Test (2-sided) 0.683
across FIV
The proportion of Bartonella spp. PCR is same | Pearson Chi-Square 0.828
across FelLV*FIV group
Distribution of CD4:CD8 ratio is same across Independent Kruskal-Wallis test 0.041
categories of Bartonella spp. PCR
Distribution of CD4:CD8 ratio is same across Independent Kruskal-Wallis test 0.052
categories of FIV* Bartonella spp. PCR
Distribution of CD4:CD8 ratio is same across Independent Kruskal-Wallis test 0.069
categories of FelLV* Bartonella spp. PCR
Distribution of CD4:CD8 ratio is same across Independent Kruskal-Wallis test 0.215
categories of FeLV*FIV group
In FIV negative group, distribution of CD4:CD8 | Independent Mann-Whitney U 0.070

ratio is same across categories of Bartonella sp.

PCR

test
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Expression and purification of Bartonella henselae VirB protein

the supernatant were drawn off and discarded.
Subsequently, the pellet was re-suspended into 125
ul of isolation medium-199 (Koehler et al., 1992).
The re-suspended pellets was streaked onto Brain-
heart infusion agar plated supplemented with 5%
sheep red blood cells and incubated in a humidified
chamber at 35- 37 °C with 5% CO2 condition.
Then, the Bartonella culture positive samples
were tested with polymerase chain reaction (PCR)
(Norman et al., 1995).
employed for the Bartonella spp. confirmation

DNA sequencing was

(Sanger et al.,, 1977).

Production of VirB characterized proteins
of B. henselae
1. VirB gene construction

The entire coding sequence of the published
BSP gene was cloned from B. henselae genomic
DNA by PCR. The VirB gene specific primers were
designed from NCBI database. The oligonucleotide
primers were designed and used in the present
study.

Primer

Oligonucleotide sequences

Forward Nde I 17 kDa

5-GGGCATATGAAAAAATATAGCTTAGTCA -3’

Reverse Xho I 17 kDa

5’-GGGCTCGAGAAGTCGGACATCAGATTT -3’

VirB gene was amplified by PCR at conditions:
95 °C for 3 min followed by 30 cycles of 95 °C for
30s,55°Cfor30s,and 72 °C for 45 s then 72 °C for
5 min. The amplified product was digested with
Nde I and Xho I and cloned to plasmid pET28a
(Novagen, USA). The recombinant plasmid was
transformed into competent Escherichia coli (E.
coli) strain BL 21. Plasmids were purified with a
QIAquik mini-prep kit (Qiagen, Germany), and
the in-frame DNA sequences were submitted for
sequencing at AIT biotech, Singapore.

2. Expression of the VirB in E. coli

The colonies of E. coli BL21 harboring
the recombinant plasmid was cultured at 37 °C
with shaking 180 rpm in LB broth medium
containing 50 pg/ml kanamycin. The empty
vector transformed into E. coli BL21 cells were
used as a control. The 1-3% overnight culture of
E. coliwas used as a starter culture and transferred
into a new 200 ml LB broth containing 50 pg/ml
kanamycin. The cell cultures were grown at 37 °C
with shaking at 180 rpm until the optical density
at 600 nm of the culture reached 0.4-0.6.

Cells were harvested by centrifugation at
6,000 rpm for 10 min at 4 °C. The supernatant
was discarded and the whole cell lysate was
identified using 12% SDS-PAGE gel. The cell
suspension was incubated with 1 mg lysozyme at
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room temperature for 30 min. After incubation,
the cells were lysed by sonication using 40%
amplitude, pulse on 10 seconds and off 5 seconds
for 20 min. Sample must be on ice. The sample
was centrifuged at 12,000 rpm for 10 min at 4°C.
After centrifugation, the supernatant was collected
and the pellets was re-suspended in 2 ml of SDW
as inclusion body fraction. The whole cell lysate,
the supernatant and the inclusion body fractions
of VirB protein were identified using 12% SDS-
PAGE gels.

From protein expression, the inclusion body
of VirB protein was solubilized in 8 M urea at
room temperature for 2 hours. The supernatant
was collected by centrifugation at 12,000 rpm for
10 min at room temperature and then transferred
into a new tube. The protein solubilized in 8 M
urea which was the denatured form of VirB protein
was analyzed by 12% SDS-PAGE gels.

Purification of the recombinant BSP

The denatured VirB protein was purified by
His-trap-affinity using Protino® Ni-NTA Agarose
(Macherey-Nagel, Germany). The column was
equilibrated with SDW for 10 column volumes
and column buffer (6M Urea) for 10 column
volumes. One ml of protein sample (1.364 mg/
ml) was loaded into the column and collected the
flow through fraction. After that, the column was
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Introduction

Bartonella spp. are considered as vector-borne
parasites (Jacomo et al., 2002; Rolain et al., 2003; Just et
al., 2008). Previous studies demonstrated that Bartonella
DNA was detected in fleas (Rolain et al., 2003; Stevenson
etal,, 2003), ticks (Change et al., 2001; Sanogo et al., 2003),
lice (Durden et al., 2004), sand files (Jacomo et al., 2002)
and biting flies (Chung et al., 2004). These are suspected
vectors for bartonellosis such as B. bacilliforniis, B. quintana
(La et al, 2005; Garré et al, 2008), B. vinsonii subsp.
berkhoffii (Kordick et al., 1996) and B. henselae (Jonathan et
al., 2007), respectively. Several wild rodent-associated
Bartonella spp. have been linked to human diseases®
including B. elizabethae, B. grahamii (Boonma etal., 1997), B.
vinsonii subsp. arupensis (Fenollar et al., 2005), and B.
washoensis (Kosoy et al., 1997).

A variety of bactonella species has been
identified in Thailand including B. vinsonii subv
berkoffii in dogs (Suksawat, 2007), B. vinsonii subv
arupensis (Bai et al,, 2012) and B. thailandensis in rats
(Saisongkorh et al., 2008), B. bovis (Boonmar et al.,
2012), B. henselae and B. clarridgeine in cats (Maruyama
et al, 1997, Jitchum et al, 2009), and B. kohlerae
(Sukkullaya et al, 2012). According to zoonotic
concern about bartonellosis, there have been many
reports of bartonellosis in Thai patients such as B.
henselae (Paitoonpong et al.,, 2008), B. tamiae (Kosoy et
al., 2008), and B. visonii ver berkoffii (Suksawat et al.,
2002). Vectors of most concern for the transmission of
bartonellosis to human are fleas (Rolain et al, 2003;
Stevenson et al., 2003), ticks (Change et al., 2001; Sanogo
etal., 2003), lice (Durden etal., 2004), sand files (Jacomo et
al, 2002) and biting flies (Chung et al., 2004).

Cats are carriers of B. henselae, as limited
pathology has been associated with natural infection.
It has been difficult to specify clinical signs of naturally
infected cats with B. henselaeS. Based on serologic
results, naturally B. henselae-infected cats have
lymphadenitis and gingivitis, especially those co-
infected with the feline immunodeficiency virus (Ueno
et al., 1996). In experimental conditions, cats infected
with B. henselae, mainly type II, have developed
various clinical signs including fever, local
inflammation (erythema, swelling) at the site of
inoculation and  localized or  generalized
lymphadenopathy (Yamamoto et al., 2003).

Cat scratch disease caused by B. henselae is
presented worldwide, especially in Asian countries.
Bartonellosis has been reported in Japan (Maruyama et
al., 2007), Korea (Kim et al., 2009), Indonesia (Marston et
al., 1999), the Philippines (Chomel et al., 2001) and Taiwan
(Lee et al,, 1998). In Thailand, the first report of Bartonella
spp. was done by a serosurvey in cats (Boonma et al.,
1997). In 2000, the first incidence of bartonellosis in
Thailand was confirmed by Maruyama and colleagues. In
2008, the first human case was published and it was the
first paper of B. henselae isolaton in Thailand
(Paitoonpong et al., 2008). Three cases of endocarditis
caused by B. tamice were reported in Khon Kaen, a
province in the north-eastern part of Thailand (Kosoy et
al,, 2008). Those findings suggested that Thailand might
be an endemic area of Bartonella spp.

Up to the present time, there has been prevalence
of Bartonella spp. reported in stray and domestic cats in
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Bangkok (Jitthum et al, 2009; Maruyama et al, 2007;
Maruyama et al., 2000; Boonma et al., 1997) but not in well-
cared client-owned cats. Therefore, the purpose of the
present study was to find the prevalence of Bartonella spp.
in well-cared cats without visible flea infestation to
investigate possible transmission to cats’ owners.

Materials and Methods

Animals: Two hundred healthy client-owned cats
presented to the Small Animal Hospital, Faculty of
Veterinary Science, Chulalongkorn University and other
private animal hospitals in Bangkok metropolitan with
these criteria: 1) normal physical examination 2) any age,
sex and breed 3) full vaccination record 4) no fleas 5) no
history of previous illness and treatment with antibiotic
within three months were included into this study.
Unhealthy cats with antibiotic treatment were excluded
from the study. The protocol was approved by the
Chulalongkorn University Institutional Animal Care and
Use Committee.

Sample collection: Blood samples were collected from
all cats. An amount of 2.5 ml of blood was collected by
a sterile technique from the saphenous vein. One ml of
the blood sample was placed into 2 EDTA tubes
(Appendorf, USA), 0.5 ml each. The first tube was for
complete blood count (CBC) and the second tube was
stored at -80°C for bacterial culture (Breitschwerdt etal.,
2000). Sera prepared from the remaining blood sample
(1.5 ml) were stored at -80°C for further analysis.

Bartonella spp. culture and identification

Bacterial culture (Clarridge et al., 1999): All blood
sample from the second tube was used for Bartonella
spp. identification by bacterial culture which was the
gold standard method. Thawed blood samples were
centrifuged and supernatant was drawn off and
discarded. Subsequently, pellets were resuspended
into 125 pul of isolation medium-199 (Koehler et al.,
1992). The resuspended pellets were streaked onto a
Brain-heart infusion agar plate supplemented with 5%
sheep red blood cells and incubated in a humidified
chamber at 35-37°C with 5% CO, condition

The cultured plates were examined for bacterial
growth and Bartonella spp. were identified based on
Gram's staining, morphology, growth characteristic and
standard biochemical test. The bacterium was
biochemically inert with oxidase, catalase, urease and
nitrate reductase negative except for the production of
peptidase (Breitschwerdt et al., 2000).

After bacteria were initially identified,
Bartonelln  positive samples were tested with
polymerase chain reaction (PCR) (Norman et al., 1995).
DNA sequencing was employed for Bartonella spp.
confirmation (Sanger et al., 1977).

PCR for specific identification of Bartonella spp.

Preparing DNA for PCR: DNA was extracted from each
positive sample using Nucleospin blood kit. The sample
was mixed with 100 il of sterile water in a sterile test tube,
then 20 pl of proteinase K and 200 l of lysis buffer were
added. The sample was incubated at 56°C for 10 min. Two
hundred pl of absolute ethanol was added and
transferred into the DNeasy Mini spin column. The
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Another report of bartonellosis in four regions of
Thailand showed that bartonellosis infection in
domestic cats was 82.9% (63/76) with B. henselae and
11.8% (9/76) with B. clarridgiene (Maruyama et al.,
2007).

In conclusion, owners of cats should increase
their awareness of the cat scratch disease, which can be
transmitted from cats to humans as shown by cats in
the present study. One interesting point is that all cats
in the present study had no visible flea infestation. The
owners reported use of heartworm and flea prevention
spot-on products once a month on most of the cats
(more than 80%). The difference in the results of
Bartonella prevalence among studies might be caused
by the difference in vectors such as wood louse hunter
spider (Mascarelli et al., 2012) or chigger mite ( Kabeya
etal., 2010; Kosoy et al., 2010), which should be further
investigated in future studies of bartonellosis.
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