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Epidemiology and Pathology of Caprine Melioidosis in Western Thailand
during 2007 - 2016

Rattiya Naksuwan'’, Trakarnsak Paethaisong’

Abstract

Backgrounds: The western Thailand has a large number of goats, which are susceptible to Burkholderia
pseudomalleiinfection called melioidosis. During the last decade, the goats died from melioidosis continuously,
but the informative data of the disease has not been collected and updated. The objective of this study is
to inform the epidemiology and pathology of caprine melioidosis in western Thailand.

Methods: The histological data and laboratory results were collected from databases of 223 goat
carcasses submitted to western veterinary research and development center during 2007 — 2016. The information
was analyzed by descriptive statistics using odds ratio and chi square test for risk factors analysis of caprine
melioidosis.

Results: The B. pseudomallei was isolated from 18.39% of goat carcasses. The average age of goats
was 2.4 years (1 month - 9 years). Most of them were meat goats (97.56%) and female (75.61%). The highest
number of fatal goats was shown in Ratchaburi province (92.68%). Most goats died during rainy season to early
winter in August to December. The risk factors found in this study were the goat age of 12 months and more
(OR =4.06, 95% Cl = 1.79 - 9.21) and using of untreated water supply with chlorine (OR = 13.07, 95% Cl = 2.66 - 64.15).
The most clinical signs were found in respiratory (56.41%) and reproductive systems (30.77%), respectively.
The major lesions were abscesses found in spleens, kidneys, lungs, and lymph nodes. The B. pseudomallei
was detected by bacterial isolation from many organs. In addition, B. pseudomallei was also isolated from urine,
blood and aborted fetuses. The results of antimicrobial susceptibility of B. pseudomallei were 100% agreement with
amoxicillin-clavulanic acid, ceftazidime, doxycycline, imipenem and tetracycline. For trimethoprim-
sulfamethoxazole, the susceptibility was 84.62%.

Conclusions: The western Thailand is an endemic area of caprine melioidosis and tends to increase
of infection. To reduce the incidence of caprine melioidosis, using chlorine-treated water and disease monitoring
in breeding goats was suggested. This information can be used for the government and farmers to monitor,
control and prevent the spread and infection of B. pseudomallei in goat farms. Additionally, the using of

antibiotics should be performed carefully to prevent antimicrobial resistance.

Keywords: caprine, epidemiology, melioidosis, pathology, western Thailand
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Burkholderia pseudomallei faudouuniSounsuau
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5-8 Tutsmamnil 24-32 °C waganunsolitinsenala
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M1519% 2 wanegourulveale B. pseudomallei A UfTuy

g1ufTue MIC breakpoint nansnageuayliveudareen MICs (ug/mU)

S** | R S | R MIC range MIC‘;0 MIC%
AMX/CLA*  <8/4 16/8 >32/16 39/39 (100.00%) 0 0 2/1-8/4 a/2 8/4
CAZ <8 16 >32 39/39 (100.00%) 0 0 0.5-4 2 2
DOX <4 8 >16 39/39 (100.00%) 0 0 0.5-4 2 2
IMP <4 8 >16 39/39 (100.00%) 0 0 0.5-1 1 1
TET <4 8 >16 39/39 (100.00%) 0 0 a4 4 q
TRI/SUL <2/38 - >4/76 33/39 (84.62%) 0 6/39 (15.38%) 2/38-4/76 2/38 4/76

* AMX/CLA : Amoxicillin-Clavulanic acid, CAZ : Ceftazidime, DOX : Doxycycline, IMP : Imipenem, TET : Tetracycline, TRI/SUL : Trimethoprim-Sulfamethoxazole
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lsadensngeuluyiel 2555-2559 0131818331970
A -z v o X4 .
PRI sReuwneisTueewn seuuluiuiaane uan
PP v 8 A & v =
PINSTUINVRILSA NISIUNNRIUNNTINLTRAIUAADSY
o & a o w a ' a &
JududsddglunisananuidessonisAniae
wngdruluguansainisszuumaiumiela g9
v o fw & A a ~ &
FususiuNIRSIINULLNUen sruumaiumgladady
A & o v a | v a a |
syuuiesinazidnlusgyuaznelilinanudsmese
Wolle JunguieasIngianunisonauvealansiunu
& a a ) X o
ATIINULYBLRNILNUDA Wardn 3 HINSIINUIBIINAU
Y A A o A 1Y)
Tnsuruatanziven Inefiadelsduu1eeislznsiany
& A v A o & = oo I P
Walneldnunaunuesiadoiedu Feflanuduldladn
LNEAIRINaNlAsuLY R uNIanNIsela n1snuLead
snavvinihlnsianelureenaudeslulaningranuie
FUVDUALIBARSNLAUANN  vgniuoenuInFaNiuIILN
Jadululdinhyniluuwnasddglunisunsnszaneded
wnegdidu 9 Tue drueinisseuuduiugnuitutune
a v o X A o &
TIUARIDINITUYI 9 613 MTIRANUDTILAGN 8 i3 UATNULYD
Medogangngnuiia 1 61 Feduiusiunisnulean
UARNULANUARIBINITUNAEANEY WURgIiUNTiTIeny
A5NAaRIYas Thomas et al. (1988) WuIWNEAATUNIS
a & ) ya o )
Ao B. pseudomallei WNTULARINTIUNAILAA
9INTUVI ATIINURRNNAg NNz kAze T rAngluves
anuvie uansiweanTafnfeaNuLdanuazies uay
Juanmaliiiansuia uenanfudidaaunsansiany
WolAa1NasARNEaIIINUAGNLI LNENFIN1TUIT 9628
(nassand, Tdlasfiam) dauasfnraaninungnusiuney
P Y P I o W X A v
nuwadnduunasdrdglunisnszaeoddwingon
Tushsy dnnsesranueannaaneAduiusiunisnu
WDINABUNUBINMAINTINLNEFLAEINY FINDUNUDS
Al & Ao & | & v Y &
Platuiduwniadluagiutusuuentazauluvedls e
nfeunueRuigvelauarUuneniulaaisiiay
andusengmeuensane sariulaamzanunethedady
a ' | X Ao o 3 PRy
dnuvaslunisunsnszneendnenelunisy wwgidl
WNULENEURUUTIND UM UB981998 NS TUR DAL UL
13189789 Choy et al. (2000) waz Tonpitak et al.
(2014) Inuindesenaniduanvaiuusniauluwne

ﬁThai NIAH
A5

AITUNTEUIUNTHAAULLNEAITUN1TUNTDAIBAIIUSBU
A a a & | Y a &
\ieanANUdSINELNsToINEHUSINA IN15ATIaNULe
1NN DUNUDINTULARINUILNZUIIA? U9 ITNEF U
a & a o = =
AADHIUNIRINLY F99INnNSANYIVEY Thomas et al.
(1988) way Soffler et al. (2014) NMARDIRALYDLUNTU
RvtanazTula NI nTe nulItlseslsAl nueIUSLIUN
a & o ' a & aa o = & a
AL RFINA NSANIBHIUNUIALHANRINTIF TN
FosmneidAglunislasuideringsianie dmiveteslu
H a v v | - & I ) a
seuudmaed bown shuskazmauiwmdes Wueduiziny
P & o A = & o
AaunuatiaznsIanudelaludnsngs Jadueieds
wWhnnedaglunisasianienslsawdonss
z o A . v e
ASINULTBINNAIBEBRBALNELIY 4 7 UITDa
a & a a | & o oA v | )
msfnwelunseuaien uavluneUieniaianldas saudu
ATIINUDBINF9E19E0R Taansidlunisnauauas
98951918 AAN1SAABTUS19N1Y @BAARBINUNNS
finw1ved Soffler et al. (2012, 2014) AnuIuweilly
nadlasuilde ann1sAnwiasstnuandiulngwuide
11N 2 957 Fadunsinonuuwninszany wald
SulelingTaniends Wednaziddnszuaidonuas
unwsnszeludseieazeng 9 annsAineues Soffler et al.
(2012, 2014) Fugnsune waslasuieaaiunsialiny
Aaunued weandelasuoldntunudaunussiatens
= = & X o & Mo
AMelu FINNSANYIASITWNE 5 FIRNTIINURS e by
4 = o & P2 U % 1 Vo ﬂy
Aounued Jatimnudululanuneffina1enalasuite
P2 I a @ v 1 [ 1 a [
wngiemeliiudnudewns Wumsthemeuuudaundu
Tnewnnngluuneinen deuueviaiiaurivgnasiloleil
a | A v Y
seglspnnudulngAenounues lnenuinndidu ln Uea
wazseNunmaes Nadanulatnenmila du wun uean
doume wazdld TndlAesiuns@nenves Soffler et al.
(2012, 2014) wag Tonpitak et al. (2014) uansliliu
soelsaidAyveslsnmfonsnlunnzAonaunues
= & A °
1NN5ANEIANUIIVDUYBNMNTIINUT UL 39
isolates AiagU{Fue wuIdelweyUfTIuens 6 3iia
luszaugs wlaeliuseifnssnwiaieeufdiusuai
~ & ' & | o a fso & v A o
Aalisesntu win1sSnwlsawdssunandudasiinisly
enufviuglunssnwegnesieiliesszazeny (Cheng and
Currie, 2005) Fan1s3nwludn Binliduenitesnniialdde
ae neinsinwnlilinawazunsaendsainiinisi
eUNTINLUAY 919 WNINNTANLTRDE19DUTINAY
AatuNIITIIMaipslianisaisiinisnsinlvinseunay

Volume 13 Number 1



Wodu 9 Munndelauazusde eldlunisuseidu
guamdnisInde

ayunauasdalauauue

~ & X A o a ]
LN MAg N UNN1AnL JuRnURaU T NAL LR LT
¥ oz V¥
NNINTIINULYD B. pseudomallei gavu ATMUNTINIUNTS
X v a oA a | a &
YYMYARDIULNDANAINULEIRBNSANTD tnatanizlu
' ' o 6= & oA Ao o oA
nauunevia-ulnug Budunduides uazseslsaidAgyfe
fourued UsewmalnedinsiaeauneiuunnTusasnsyany
pgnnina Aniudmisinsiseiaimsiesljusing
| oA A s 26 o
2819MBL R Wans1Uan UM SavRdlsAllusEAUUSEINA
foll MIINUNISARENVRUTBUIS F9AISITe1081e
v o . - ¥ X
szdinszianedosiunisindymidosnsiniumn

a a
naanssuUIznIA
va v Y € ¥ aw ¢ a
ANZEITVVDUAN ANNYTIRY AnATW N
afuayudoyaran InTIImvinsl URnsuuaiiiseinen
WAZATINNIUNANWIYINTT ATISUA AT19W LazAnlnua
fustuen N85I TRYAHANIINTIIVNIVBIUJURANTS

v
[

o 4 a a o < v a
ylrauidelidianies

LONE1591999

W1 9N TaaaTn SRe1 uRgIITl wae NSl Andtun. 2557.
is‘u’1Gﬁ‘VI%JWLLatﬂ?iﬁﬂ%ﬁﬁu§ﬂi§m‘ﬂ@ﬁL%@ Burkholderia
pseudomallei anestusfiusnlsainune mns ans uaziu
ludsninsvy3 Mgt Pulsed Field Gel Electrophoresis.
N3ETan AU MERIUVYIA. 8(3): 113-129. [Onlinel.
Available: http://niah.dld.go.th/th/files/ejournal/
v08n3t02. pdf. [26 5UAN 2560].

Audmaluladansaumeuaznisdeans nsuuadnd. 2560. Teya
mﬂsmﬂi@gmﬁ’miuazuwz ewaladnd Jeuuszuno
2560 [Online]. Available: http://ict.dld.go.th/th2/images/
stories/stat_web/yearly/2560/new/T8-1.pdf. [26
SUAU 2560].

Cheng, A.C. and Currie, B.J. 2005. Melioidosis: epidemiology,
pathophysiology and management. Clin Microbiol Rev.
18(2): 383-416.

Choy, J.L., Mayo, M., Janmaat, A. and Currie, B.J. 2000. Animal
melioidosis in Australia. Acta Trop. 74(2-3): 153-158.

Clinical and Laboratory Standards Institute (CLSI). 2016. Method
for antimicrobial dilution and disk susceptibility testing
of infrequently isolated or fastidious bacteria. 3 ed.
CLSI guideline M45. CLSI, Wayne, Pennsylvania.

Limmathurotsakul, D., Thammasart, S., Warrasuth, N., Thapanagulsak,
P., Jatapai, A., Pengreungrojanachai, V., Anun, S., Joraka, W.,

Thongkamkoon, P., Saiyen, P., Wongratanacheewin, S., Day,

UA 13 auui 1

N.P.J. and Peacock, S.J. 2012. Melioidosis in animals,
Thailand, 2006-2010. Emerg Infect Dis. 18(2): 325-327.

Limmathurotsakul, D., Wongratanacheewin, S., Teerawattanasook,
N., Wongsuvan, G., Chaisuksant, S., Chetchotisakd, P.,
Chaowakul, W., Day, N.P.J. and Peacock, S.J. 2010.
Increasing incidence of human melioidosis in northeast
Thailand. Am J Trop Med Hyg. 82(6): 1113-1117.

Limmathurotsakul, D., Wongsuvan, G., Aanensen, D., Ngamwilai,
S., Saiprom, N., Rongkard, P., Thaipadungpanit, J., Kanoksil,
M., Chantratita, N., Day, N.P.J. and Peacock, S.J. 2014.
Melioidosis caused by Burkholderia pseudomallei in
drinking water, Thailand, 2012. Emerg Infect Dis. 20(2):
265-268.

Millan, J.M., Mayo, M., Gal, D., Janmaat, A. and Currie, B.J. 2007.
Clinical variation in melioidosis in pigs with clonal infection
following possible environmental contamination from
bore water. Vet J. 174(1): 200-202.

Musa, H.l., Hassan, L., Shamsuddin, Z.H., Panchadcharam, C.,
Zakaria, Z., Abdul Aziz, S. and Rachmat, RF. 2015. Case-control
investigation on the risk factors of melioidosis in small
ruminant farms in Peninsular Malaysia. J Appl Microbiol.
119(2): 331-341.

Quadah, A., Zahedi, D. and Perumal, R. 2006. Animal melioidosis
surveillance in Sabah. The Internet Journal of Veterinary
Medicine. 2(2). [Online]. Available: https://print.ispub.
com/api/0/ispub-article/5750. Accessed June 3, 2017.

Soffler, C., Bosco-Lauth, AM., Aboellail, T.A., Marolf, AJ. and
Bowen, R.A. 2012. Development and characterization of
a caprine aerosol infection model of melioidosis. PLoS
One. 7(8): e43207.

Soffler, C., Bosco-Lauth, A.M., Aboellail, T.A., Marolf, A.J. and
Bowen, RA. 2014. Pathogenesis of percutaneous infection
of goats with Burkholderia pseudomallei : clinical,
pathologic, and immunological responses in chronic
melioidosis. Int J Exp Pathol. 95(2): 101-119.

Thomas, A.D., Forbes-Faulkner, J.C., Norton, J.H. and Trueman,
K.F. 1988. Clinical and pathological observations on
goats experimentally infected with Pseudomonas
pseudomallei. Aust Vet J. 65(2): 43-46.

Tong, S., Yang, S., Lu, Z. and He, W. 1996. Laboratory investigation
of ecological factors influencing the environmental
presence of Burkholderia pseudomallei. Microbiol
Immunol. 40(6): 451-453.

Tonpitak, W., Sornklien, C., Chawanit, M., Pavasutthipaisit, S.,
Wuthiekanun, V., Hantrakun, V., Amornchai, P.,
Thaipadungpanit, J., Day, N.P.J., Yingst, S., Peacock, S.J.
and Direk Limmathurotsakul, D. 2014. Fatal melioidosis
in goats in Bangkok, Thailand. Am J Trop Med Hys.
91(2): 287-290.

Van der Lugt, J.J. and Henton, M.M. 1995. Melioidosis in a goat.
J S Afr Vet Assoc. 66(2): 71-73.

ﬁThai NIAH
W

¢ ] _eJournal



