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The prevalence and antimicrobial resistance in Salmonella isolated from poultry, Thailand
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ABSTRACT

The surveillance of Salmonella contamination in group B, C and D at avian farms located in
Northeastern 29 farms (Nakhonratchasima, Khonkhean and Buriram) Eastern 15 farms (Chonburi, Rayong
and Chanthaburi) Central region 26 farms (Nakhonnayok, Lopburi and Saraburi) and one poultry slaughter
house (Samutprakarn) from January 2009 to May 2010 was investigated. 699 isolated of Salmonella was
detected. The most prevalence belong to group B and the dominant serovars from North-Eastern, Eastern,
Central region and poultry slaughter houses samples were S. Derby 47.17%, S. Agona 36.19%, S. Agona
21.81% and S. Agona 21.05%, respectively. Among these 699 isolated of Salmonella from poultry and
poultry related samples, 321 isolates were randomly investigated for antimicrobial resistance with 15 types
of antimicrobial agents using agar disc diffusion technique according to BSAC: 2009. The study was

revealed that the antibiotics which had the highest percentage of resistance were cephalothin 77.88%,
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followed by cefoperazone 61.37%, compound sulphonamides 59.19%, colistin sulphate 57.94%, genta-
micin 50.16%, ampicillin 40.50% and amoxicillin 39.88%, respectively. Besides, the multiantimicrobial re-
sistance of Salmonella was observed 89.10% and pattern of resistance was found 138 difference patterns.
The most found multi-antimicrobial resistance patterns were CFP-CN-KF-CT 6.54%, AMP-AML-CFP-KF-S3
5.92%, AMP-AML-CFP-CN-KF-S3-CT 5.61% and AMP-AML-CFP-S3 5.61%, respectively.

Key words : Salmonella, antimicrobial resistance, poultry, slaughter house
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mmlfmmm {Thaaan 24 dalus mmmuhu@@nu’m’m%mmmmmmﬂmeﬂm@mm’umhumuumm@
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TaguBouineuiuaseulsuai 6 19 BSAC: 2009 pauannsnaaaulnalfilie Escherichia  coli ATCC
25922

NANITNAIaN LL@S%’Q"I%‘K’I:E

anmisdnnudn dedaluuaanlungs 3 uaz 7 Gl FAnuanniige anideiiuan|dduau 699
lalgian lAun S. Agona 28.04%, S. Derby 15.45%, S. Mbandaka 9.30%, S. Stanley 8.44% uag S. Sandie-
go 5.44% PNNANAL §11FU S. Typhimurium Way S. Enteritidis wuludmgnuiition e 3% uay 1.14% A
1 Tuanusfiseeues WHO (Uszinalng) %qigﬁﬁﬁmimmqu%g@miwuL%wﬂsrj"@‘llumamiuﬂimﬂim
s219191) 1993 4 2002 WU91 S. Agona, S. Derby, S. Stanley, S. Enteritidis wag S. Typhimurium 1@ lsq15
finumniign 10 ﬁuﬁmmmmL%yfafﬁ”@iuLu@m'ﬁ'LLﬂﬂ”L&”]mnﬁJ;ﬂwﬁma'w Wauguds Tnududs Lmem@?juﬂu
1lszindlne (Bangtrakulnonth et al., 2004) senuM LG adaliinania e lianlunansfuaaniass
wilereaszinalng] 2003 #l3an5AnUnanae S. Rissen 16.7%, S. Virchow 13.3%, S. Enteriticis 13.3%,
S. Agona 10% uaz S. Derby 10% (Angkititrakul et al., 2005) meunswUdadaliaan sl Tresin
1A uae e lianlunawiteaasdssmalnassndngd 2000 542008 3l3915AnuannAe S. Emek 36%, S.
Enteri-tidis 21%, S. Rissen 14% Waz S. Virchow 7% (Padungtod taz Kaneene, 2006) mmmmiwuﬁy@
daluaanluidlelianlungeametlssmeBanua 3ls015fiwusnn A S. Agona 31.01%, S. Emek 17.83%,
S. Typhimurium 7.75% waz S. Derby 3.87% (Luu et al., 2006) dedaluimaanannrsudaludssmalingi
13915AnuNnn Aa S, Potsdam 31.9%, S. Dusseldorf 18.7% Waz S. Indiana 14:3% azifiudn S. Agona, S.
Derby ua S. Enteritidis s enwuannlutlssmalng udannnnsAnsnased w S Typhimurium wag
S. Enteritidis ludnguitiasifiameuinudsaauiisnasnunaniunisfns il lsamalng dmsy S. Derby
WAz S. Agona WD TUN 9NN T a1 AR B ULALANFIAN AN AN Padungtod WA Kaneene
Fgransins I lunamietestssmdlng wenarniiu faniidn S Agona uaz S. Derby fiaifludlsansiny
wnnlutlsmARanuEae s luaniefinisfnenlulsyma lEnsudisnAnufiacuunnsrsainnisinem
ﬂujwimﬂ@mm an17msaanUdlsan SAuansnsiueaiaaindadevanseting i 11msnslunsALAN
Fataluiuaanluusasiuiiianddin sl wilauf LWMV\IW?N@mﬂﬂ‘vﬂ,mmmﬁ’mmwmﬂmmu S.
Enteritidis uaz S. Typhimurium mwﬂmmmum?wum@mmwummmﬁwqiwiuimslmmu YeNAN TR
LAZRNNI89FAetinIeaderaliinNImsI AN LT 13015 AL uAn AN T ENVLmJmmmmnmmqmnmmmiwu
Fadaluimaarlunfuuaslulsegi WLmm@ﬁNmnvxl']smmﬁmm@\mwwum@sﬁ@‘imLu@mmmwmfamq
anlssgin uazsating cloacal swab &NunsAsIanLdataltiaan lEunnnddethsndndanlssinagng
fladAty (Padungtod waz Kaneene, 2006) Han1mvaaaduandlilu Table 1

nsfinuansfinuadneeadedalimaan s1uam 321 lelzian lunisinenil nudn dedaluiuaan
ANNNI0ATU cephalothin 77.88% %QQQﬁqm 7898937 MW cefoperazone 61.37%, compound sulphona-
mides 59.19%, colistin sulphate 57.94%, gentamicin 50.16%, ampicillin 40.50% LWa< amoxicillin 39.88%
ANNAFL We L #inu ciprofloxacin (fluoroquinolones) uananii fafnuasfinugadnlivaiaaiia (Mult-
resistance) Iuﬁ’mdquﬁqqﬁq 89.10% lurnisiidedaluiuaanfianlFannnawiieseqsemalne sz ndng)
2000 1192003 a1uau 155 lalaian aunsnfnuanssinuqainuaiaailn (Multi-Resistance) 32% Tnaifinu
nalidixic acid 37%, tetracyclin 32% Wa¥ ciprofloxacin 1% we laddnu ampicillin (Padungtod Waz Kaneene,
2006) Fadaluaafiuenidaniianluniansiueandawieveslszmalnelull 2003 S1uaw 30 lelsian
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WLFNANNIDFUANIHIUaTNNA 8 TR (Multi-resistance) ludndanugania 100% Taafinu tetracycline 100%,
streptomycin 100%, sulfamethoxazole 100%, amoxicillin 30% Wag sulfamethoxazole/trimethoprim 20% W6
laifinu ciprofloxacin (Angkititrakul et al., 2005) Fedaluaaniiuanlianisgindnstinlulssmaaiussmdng
72000 e 2001 §wau 133 lelsian wud awnsEuasENua TNVl Ta LAz ATTTa ludadauTiges
100% IA8IfN sulfonamides 96.2%, tetracyclin 21.8%, streptomycin 11.3% uag cephalothin 6% wst ladgin
ampicillin kag ciprofloxacin (fluoroquinolones) (Carraminana et al., 2004) Lﬁyﬂeﬁaimmamﬁmniﬁmnﬂﬁu
Haludszinalfindu arunsafinu tetracycline 51.6%, josamicin/trimethoprim 38.5%, sulfamethoxazole/trime-
thoprim 35.2%, doxycycline 30.7% Laz amoxicillin 28.6% (Tsai Wwaz Hsiang, 2005) L%”@Gﬁaiul,u@mmn
pratedndlnlulsuinauaGa a1u1905ua1961uqaTN sulfonamides 100%, nalidixic acid 28.6%, strep-
tomycin 23.8% WA gentamicin 23.8% (Dias et al., 2005) %Lﬁudf]L%yfa%@‘llumemmmﬁmmwﬁmaa%w
nanaeia (Multi-resistance) WaziNFIU sulfonamides Wag tetracycline quﬁ”mﬁ'quﬁ'qq LAZLNNTIENUEN
wudhananTad nalidixic acid Wdndauiguaniog uilinediuiliaennesiranisineluaiall T
LN ANEN LA RITLINN 8 nalidixic acid 1AY tetracycline Tudndauiinn usgnuasEY ampicillin 11

Table 1 Distribution of 5 most common serovars of gr. B, C and D Salmonella from the different region in
Thailand during January 2009 — May 2010.

Percent prevalence of serovars (number)

Serovars Central region North-East East Slaughter house Total

n =321 n=53 n= 268 n=57 n =699

Salmonella gr. B (O:4)

S. Agona 21.81(70) 32.08 (17) 36.19 (97) 21.05 (12) 28.04 (196)
S. Derby 19.63 (63) 47.17 (25) 4.10 (11) 15.79 (9) 15.45 (108)
S. Stanley 7.17 (23) 9.43 (5) 9.33 (25) 10.53 (6) 8.44 (59)
S. Typhimurium 3.74(12) 0 2.99 (8) 1.75(1) 3.00 (21)
S. Sandiego 1.25 (4) 3.77 (2) 7.84 (21) 19.30 (11) 5.44 (38)

Salmonella gr. C (0:7, 0:8,20)

S. Mbandaka 13.71 (44) - 7.84 (21) - 9.30 (65)
S. Kentucky 8.72 (28) - 0 - 4.01 (28)
S. Albany 0 - 9.70 (26) - 3.72 (26)
S. Tennessee 2.80 (9) - 3.73 (10) - 2.72 (19)
S. Bovismorbificans 2.80 (9) - 0.75 (2) - 1.57 (11)

Salmonella gr. D (0:9)
S. Enteritidis 0.31 (1) 0 2.24 (6) 1.75(1) 1.14 (8)

Other Serovars 18.07 (58) 7.55 (4) 15.30 (41) 29.82 (17) 17.17 (120)

- = Not detected n = number of isolates
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Table 2 Prevalence of antimicrobial resistance in 5 most common serovars, S. Typhimurium and
S. Enteritidis with 15 different antibiotics by agar disc diffusion technique.
Percent of resistance (number)
Total
Antibiotics S. Agona S. Derby S. Stanley S. Sandieg S.Typhimurium ~ S.Mbandaka S.Enteritidis
(n=321)
n=130 n="77 n =239 n=29 n==8 n=234 n=4
KF 77.69 (101)  72.73 (56) 82.05 (32) 68.97 (20) 100.00 (8) 91.18 (31) 50.00 (2) 77.88 (250)
CFP 53.85 (70) 97.40 (75) 35.90 (14) 44.83 (13) 37.50 (3) 61.76 (21) 25.00 (1) 61.37 (197)
S3 45.38 (59) 97.40 (75) 28.21(11) 62.07 (18) 75.00 (6) 58.82 (20) 25.00 (1) 59.19 (190)
CT 60.00 (78) 41.56 (32) 61.54 (24) 58.62 (17) 12.50 (1) 91.18 (31) 75.00 (3) 57.94 (186)
CN 51.54 (67) 36.36 (28) 53.85 (21) 34.48 (10) 0 91.18 (31) 100.00 (4) 50.16 (161)
AMP 25.38 (33) 98.70 (76) 20.51 (8) 27.59 (8) 12.50 (1) 11.76 (4) 0 40.50 (130)
AML 23.08 (30) 98.70 (76) 25.64 (10) 2414 (7) 12.50 (1) 11.76 (4) 0 39.88 (128)
S 10.77 (14) 22.08 (17) 5.13(2) 20.69 (6) 25.00 (2) 14.71 (5) 25.00 (1) 14.64 (47)
TE 9.23 (12) 27.27 (21) 513 (2) 13.79 (4) 12.50 (1) 8.82 (3) 0 13.40 (43)
SXT 6.15 (8) 20.78 (16) 5.13 (2) 20.69 (6) 0 5.88 (2) 0 10.59 (34)
AMC 4.62 (8) 9.09 (7) 10.26 (4) 3.45(1) 0 5.88 (2) 0 6.23 (20)
ENR 6.92 (9) 2.60(2) 2.56 (1) 0 0 2.94 (1) 25.00 (1) 4.36 (14)
EFT 3.85 (5) 0 5.13(2) 3.45 (1) 0 11.76 (4) 0 3.74 (12)
NA 3.08 (4) 2.60 (2) 2.56 (1) 0 0 0 25.00 (1) 2.49 (8)
CIP 0 0 0 0 0 0 0 0

n = number of isolates, AMP = Ampicillin 10 pg, AML= Amoxicillin 10 pg, AMC= Amoxicillin/Clavulanic acid 30 ug,

CFP = Cefoperazone 30 pg, CN= Gentamicin 10 pg, ENR= Enrofloxacin 5 pg, KF= Cephalothin 30 pg, TE= Tetracyclin 30

ug, S= Streptomycin 10 pg, S3= Compound Sulphonamides 300 ug, EFT= Ceftiofur 30 ug, NA= Nalidixic acid 30 pg, SXT=

Sulphamethoxazole/Trimethoprim 25 pg, CT= Colistin Sulphate 10 ug, CIP= Ciprofloxacin 5 ug
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Table 3 The most patterns of resistance in 5 most common serovars, S. Typhimurium and S. Enteritidis

with 15 different antibiotics.

Percent of resistance (number)

Resistance Total
S. Agona S. Derby S. Stanley S. Sandiego  S.Typhimurium  S.Mbandaka  S.Enteritidis
patterns (n=321)
n =130 n=77 n=39 n=29 n==8 n=234 n=4
CFP-CN-KF-CT 13.85(18) - 2.56 (1) 5.88 (2) - - - 6.54 (21)
AMP-AML-CFP-
3.08 (4) 18.18 (14) 2.56 (1) - - - - 5.92 (19)
KF-S3
AMP-AML-CFP-
3.85(5) 15.58 (12) - 2.94 (1) - - - 5.61(18)
CN-KF-83-CT
AMP-AML-CFP-
0.77 (1) 22.08 (17) - - - - - 5.61(18)
S3
CFP-CN-KF-S3-
5.38(7) - 2.56 (1) 14.71 (5) - - 3.45(1) 4.36 (14)
CT
CN-KF-83-CT 0.77 (1) 1.30 (1) 5.13 (2) 20.59 (7) - - 6.90 (2) 4.05 (13)
KF 4.62 (6) - 10.26 (4) 2.94 (1) - 3.45(1) 3.74 (12)
CN-KF-CT 0.77 (1) - 15.38 (6) 8.82 (3) - - 3.12(10)
KF-S3 3.85(5) - - - - 37.50 (3) 6.90 (2) 3.12 (10)
S3 4.62 (6) - 2.56 (1) - - - 6.90 (2) 2.80(9)
AMP-AML-CFP-
CN-KF-TE-S-S3- 2.31(3) 7.79(6) - - - - - 2.80(9)
SXT-CT
Other patterns 44.62 (58) 35.06 (27)  46.15(18) 39.24 (13) 100.00 (4) 62.50 (5) 62.07 (18) 44.55 (143)
No resistance 11.54 (15) 0 12.82 (5) 2.94 (1) 0 0 10.34 (3) 7.48 (24
Single-resistance  11.54 (15) 0 12.82 (5) 5.88 (2) 0 0 13.79 (4) 8.10 (26)
Multi-resistance 88.46(115) 100.00 (77)  74.36 (29) 91.18 (31) 100.00 (4) 100.00(8) 75.86 (22) 89.10 (286)

- = Nottested, n = number of isolates, AMP= Ampicillin 10 pg, AML= Amoxicillin 10 ug, AMC= Amoxicillin/Clavulanic

acid 30 ug, CFP= Cefoperazone 30 pg, CN= Gentamicin 10 pg, ENR= Enrofloxacin 5 ug, KF= Cephalothin 30 pg, TE=

Tetracyclin 30 pg, S= Streptomycin 10 pg, S3= Compound Sulphonamides 300 ug, EFT= Ceftiofur 30 ug, NA= Nalidixic

acid 30 ug, SXT= Sulphamethoxazole/Trimethoprim 25 pg, CT= Colistin Sulphate 10 pg, CIP= Ciprofloxacin 5 ug
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