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Serotypes, Antimicrobial Susceptibility and gyr A Gene Mutation of Campylobacter
Jjejuni Isolates from Humans and Chickens in Thailand

Yukio Morita ! Emiko Komoda', Sumalee Boonmar’, Shigeki Yamamoto® , Hirokazu

Kimura4, Hidenori Kabeya’, Soichi Maruyama’

! Tokyo Kasei University, Department of Nutritional Science, Japan, ? Thailand MOPH
— US. CDC Collaboration, Thailand, *National Institute of Health Sciences, Japan,
“National Institute of Infectious Diseases, Japan, and SNihon University, Department of

Veterinary Medicine, Japan

Campylobacter jejuni is a major food borne bacterium affecting mainly children in
Thailand. Serotype of the bacterium is one of important epidemiological markers for the
investigation of campylobacteriosis. Recently, quinolone-resistant C. jejuni strains were
frequently confirmed in the country as the result of some point mutations of gyr4 gene
in quinolone-resistant strains. However, the serotypes and antimicrobial susceptibility of
human and animal isolates in Thailand have not been well examined. Then, we here
reported serotypes, antimicrobial susceptibility and gyr4 gene mutations of C. jejuni
isolates from humans and chickens in Thailand. _

Between 2001 and 2004, 209 human fecal and 15 blood specimens, and 100 chicken

rectal swab samples were used for the isolation of C. jejuni. Preston broth and CCDA
plate were applied for enrichment culture and isolation of the bacterium, respectively.
Culture of both media was followed by the condition at 42°C for 1-5 days under
microaerophilic atmosphere. A typical campylobacter colony on the plate was selected
for further biochemical identification of C. jejuni. In total, 70 human isolates and 69
poultry isolates were selected for the examination of antimicrobial susceptibility to 5
drugs and Penner’s serotype. A part of gyrd gene of 139 isolates was sequenced and
examined the existence of point mutations.

Fifty one % (36/70) of human isolates and 68% (47/69) of poultry isolates were
classified into 10 (B,C,R,E,G A, K, D,I,and L)and 9 (A, C, LK, B, E, S, D, and L)
serotypes, respectively. The rate of drug resistance to nalidixic acid, ciprofloxacin,
ampicillin, tetracycline, and erythromycin in human isolates were 96%, 96%, 29%, 57%,
and 14%, while those in poultry isolates were 77%, 77%, 22%, 26%, and 17%,
respectively. Both human and poultry isolates showed highly resistant to two quinolone
drugs and all quinolone-resistant strains had a point mutation (Tgs—Iss) in the gyr4

gene, suggesting widespread of these strains in Thailand.
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Bacteraemia due to non-typhoidal Sa/monella in rural Thailand
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1) IEIP Thailand MOPH- U.S. CDC Collaboration, Ministry of public Health, Thailand

2) WHO International Salmonella & Shigella Center, National Institute of Health,
Ministry of Public Health, Thailand

3) HECKBAE

[E#] Non - typhoidal Salmonella (NTS) are important food-borne pathogens which
can cause septicemia and gastroenteritis. The prevalence of NTS bacteraemia has in-
creased over the past decade in many countries around the world, including Thailand.
The aim of our study was to investigate the prevalence of NTS bacteraemia in hospital-

ized patients in rural Thailand and characterize the serovars over a one year period.

[43] From January-December 2008, 15,100 pneumonia patients from the provinces
of Nakorn Phanom and Sakaeo hospitals were screened for the presence of bacterial

patﬂ;)gens using an automated blood culture system.

[#H] Of these, 2,095 (13.9 %) were positive for pathogens. A total 98 of these patients
had NTS bacteraemia (4.7 %). Salmonella Choleraesuis was the predominant pathogen
(55 isolates, 56.1 %), followed by 5. Ehteritidis (28 isolates, 28.6 %) and S. Rissen (2 iso-
lates, 2.0 %). All isolates were susceptible to norfloxacin but resistance rates to nilidixic
acid, ampicillin, tetracycline, streptomycin and chloramphenicol were 74.7 %, 69.5 %,
61.1 %, 53.7 %, and 26.3 % respectively. Up to 65 % of NTS isolates were identified as
multidrug resistant (more than 3 drugs). The most frequent pattern was ampicillin-
nalidixic acid-streptomycin-tetracycline. Clinically, few patients had obvious indicators
for salmonellosis, such as diarrhea or dysentery. No cases of enteric fever due to S. Typhi

or S, Paratyphi were found

(#%2] Our findings highlight’ the prominent role of NTS in serious invasive disease in
this setting. The factors lead to these infections need further investigation. Given that
the isolates show considerable resistance to commonly used antibiotics, improved empiric
treatment guidelines need to be developed based on the findings from active laboratory-

based surveillance of NTS disease.

- 144 —



ARG

FNR—LOREBICBITHEFERERERIR

bW ESB R SR I A el Z ¥hkos D 5UANT
OZE M=/ 1. HSEHEHEZET 1 Subir Singh 2. /MNEHES, AF{E—
PEHELITE
(A &S

QHEFRBOK - FKE - 368, 2x/8—)V - RUTN—2K - BB, *HE
IEEEERRF. AT - BEUERRE. CERRAER - AREEEE

(B8]

BREROBEROEVEEN AR ERRTSS2 T SETEI-IVRFz—> ORL
2 HACCP Y A5 L DERE, HxitEEROBHEOREOHESENEHBEN TS, &
B BROREE LT, EEETIZ HACCP Y ATFLAERER L TWBEAR, TPV H#ED
mTd. RESRORTEHEEREEFECFSOATHERRERNMAET SR NTN
RWELELEET S, AAREEES OERERTY DT HEICERL. £k, £2<0R
ME7STHEEMNSBALTNS, BLRT7 P T7HEOFEREZEETSHHNOOEDE
LTEN—INORZIZBIT 5 BPERRERIICOVWTHEL 2.

()

FENEIWIFSE. K. KFEEL, FELEROEENSHINERS, W EUNT T —
OB E, KEQEBEMSHIIERT, HEONY & —, BEHMLEKREE (EHEC) 0157
ORBERBT, FIVEXTIZHEEME L TF b ST B (Oxoid) . /B &
LTHOE7—H—YNERT (JOE7—H—) &, hoEunNyFZ—3EEFHE LT
1L 2k AEHE (Oxoid). 2rEERSHE & LT CCDA 5# (Oxoid) #. IFE HMtE KIGE 0157
FEEE S LT/ REL L O ImEC i (HK), HEES#mE L T/ oEy—A—9ILE
%5 (ZOET—H—) RV, £AEEH ETRE U2 BEIRNREEIC DN TIERER.
MyERIR 2 LML 7z,

ERBLUVER) / '
HILEFR T 1.7% (4/52) DRB. 80.0% (8/10) DEK. 1.8% (1/55) DIRAH 5k
XN/, MERTZEEM S, Infantis (2 #:4K) . S. Enteritidis (2 B{f) . KA S. Typhimurium
(5 Bifk) . S.Infantis (2#{K). S.Derby (14fF). 7kKZ:Z S. Typhimurium (1 #4F) T
Holr, HrEONT&Z—1334.6% (18/562) DOFEE. 50.0% (5/10) DK, 14.5% (8/55)
DIKEN B SNz KENSIE C jojuni (18 ) DA B S C coli (58R1K)
DB, KEM BV C jejuni (THAE) & C coli (18K D ENIz. 2B C jegjuniiZ
ST Penner OISR ZERL /= & 2 5. &2 HE 18 ¥R 8 BRAIELFIARHE, 7 4R B £,
e K BE. 1ARDSABE, /KZEAEE 7%k 3 BRAVEIGIREE, 2ARSBEE. THRATARE, 1K

WD B THok, EHEC O157 EHREL % 55 DKM SIIAEES NN o7z,
2=V TIRETEEICETIHEIZDD TR, BRERNKEN S O EERE &
HbND, AFEICES TRN—NORBITHIVERT, ACEONTF—BREINTY
27 EMMEBELF. FEOEFEFICETPEFHMIBEIN TS Z LIF. ZOROERLED
FEOBETARNDBNSEOELRIMEEES NS, REOERENS BROHRICELSET
BETORE - BREERE L TOEBIS CEEMNREOEROHBEELTNEENS.
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AABLOT D7 BT DHREHOMEYGRER
B L O & HR A BRSEBHE DR ER T

HRHRBAS
HZHEZE
Uiz |

B HERE, BICBRERE TREORREDEL R, MATLREFOINE DM
EMEREET S 2 &, TOEONREERRETMEL .. TOBROBEERET S
O EETH S, HAGHERETIE T > BNy ¥ —fE. KIBEE. YIVER T,
FRBLOEBIEIRDERTRERRBREBRETH S LLTWS, 7T 5#E
BN TRREKE SO EE A RBRE 2RI T 5.

B AR HRABGERLEOYIVER S, HBONy & —, R, BEH ik
KIBBREYSE (BHEQ) 1 3BERBOANRELTNS, TOfM, RE. T EIE. L
FRAES, KA, QB . BRERESENSIT 5N,

YA VA R EEABGERE & LTI E A B D, NBRIGERIYEE LT
BEOIFERFE TS BIAR T 55 000 ABMEERT LTS, TOM. BT
ITERD D,

FER  WEREE LT 2EHENE/ AR REISETERL TS, T O,
WdE, T Oy s RE/ARE. MRV T IATIE. MU ETENB S,

BOE P R IR BB BRI 0 5 b MICIRIE S 2 B Bk NERSSERSSE T 5
%, £, BEAERZVOEBITIARONI - ABH 5,

BRRIRIEG RS O 7 o)V Y a7H% (10ID) Th 2 MRk E
7 FE A R B R NBRGERSE TH %,

GES |
AAO B EREIN 0% (U)- -0 T £< ORHEEIDSHAL TS,
Bl 7 U7 HEN51EE < ORMNE. B, BEEERAL TV, B, 77 #E
D% < ROBECERELEE > 7V L PEORBERHOREETH D LM 5,
NS OE LSS OEDER - KA - BROBATDITEN. BAED 5ERK 1600
FADERL . 05 ORHEEHE - BE - ABERET DT NORITETH 2.

AATHANE, BREORERMILETES I AT APRIIN TN D, R
SRAMSSEBRIE TN > ETNY & —, 3B 5 RHFE S BHEC I &5 Ris/BH
FEILEAR L LTREL TS, 2009 FORFHEREFKTIIN > EONY 5 —35E |
fir (345 #F). BIVEXRTIIE AL (6T 4 T RIS OBHEORE IR
£ EORMBETH %, £7z BHEC ORI 26 #:554 L 3, 887 4 0 BHEC YU A /R
BEXNTVNS, HOEONTF—, YIEXRT, HHEC ZENBERTH DM TOMOD
175 £ HIRIRRE 0% < 1S 5 ORABRE TH 5.
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FLERSETEEED 5%, REAO 559705, 71> EONT 7 —i3HEED 8%,
FEFE(ED 36%. WA 3140 SN S, IR HifutE KB (BHEC) 0157 D4 DRE
R 2%, FRPBLIOEROHEREIIZNEN N A TH D, : '
YL R

FILERSIEEED 4%, BHEFEO 6-28%, BEFED 4-9%. KO 29-65%. BHW
D ET-T5% M SBEaNS, BFENSIE S Enteritidis, S Stanley. S Weltevreden.
S RissenZE., A5 S Enteritidis. S Amsterdam. S Weltevreden %%, KT S
Stanley. S Typhimurium 20 MERNL < HEINTNS, A EONT F—i34E
D 14%. RIEMED 73%, WIEED 36-64%. FKEID 23%, WD 4T-65%0 5 BES N D
EHEC 13 2-19% DEAMEE L TWa 0, NOFRERDBRWERDNS,
N RF A

FIVERS TFRBED 5-50%. BEFED Y, FRD49%. BHEAD 16-70%. BRO
8-49% MBS NTWVNS, BRRMLEED KD 16%5DH73 5 T IRBEME O EaR D
38%. FLIRD 29%. JKAED 114N SHIERTRREESND ZE0n 56, BENRAER
ERETH-DIIRALEDEE OFENREH#TL I EARETH D, HED
INT TR 28-31% 0 5B XN S, BHEC O OREZEIT 8-23%, KFIE 274,
2E1E 39% TH B, LA L. AD BHEC BEHWE D 1A D7z 5781,
RL—I7

A D 14%. BEO 36-90%. FEO TR NS WIINEXRTINHEEEND, A ED
NG A —IHEEED 5% D ENEEESNEN, L= T TREEON EUNT T —
OERENE L . A—/S—<—2v NOBFED ( jejumi FFRFTL 26-68%. € coli 15
YuER|d 35-66%TH D, T 5 DHFEIIEE TT TITHERINTWS, EHEC i3 36%D4
RN EAEEEN TS,
J4UE>

HILVE R SIEEED 0% 5. 0Ny F—ITHEEFED 208, KEFED 208,
FERD 5%, 5 - BRO 5-6%0 5 EES NS, FTREERED 8-12NS5TIVERT DY,
AN S T P EONT Y =B ENTWS, —F, FRERZEL TWaWLAIZBWN
THHIVEZRTIL 3-5%. HoEONT Y=L 1-2%DRB SN TWD,

£ED

7OV HEERKRERBEL TR ARFBEPFREOHIER TN L EONT F—{GTRE
DEEROFERENENEDH D, 72, ZLOTPTHETHEINSERIE.
BB TN, BEREDERINT, WERBLREEIN TN, 35
2. TL—3 7 OLSITHEEDOFIINER TN EONT ¥ —ERE, BENORRD
MAEYPENfEEER o TWAEEND 5. REHE - AREE LORENDHDT Y
7EEN S RIVEIZL < ORREBAL TNV, BAEOHERECBIYE DRI E S
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iz, FBREEOEEBRORES IV THEBEERTHLENH D LEDND.

- 148 -



Prevalence of Foodborne Zoonotic Organisms in Commercial Meat and the Outbreak of

Foodborne Zoonoses in Japan and Asian Countries

Yukio Morita, DVM, PhD
Tokyo Kasei University, Japan

Understanding the morbidity and mortality of foodborne disease and the prevalence of
foodborne organisms are important for evaluating, planning and implementing public health
policies. According to the World Health Organizaﬁon, the most virulent foodborne diseases
are campylobacteriosis, salmonellosis, colibacillosis, shigellosis and trichinellosis (trichinosis).
Below is a list of important worldwide zoonoses including foodborne diseases.

Bacteria: Every year, millions of people get sick because of foodborne zoonoses such as
salmonellosis, campylobacteriosis, shigellosis and colibacillosis. ~Other bacterial zoonoses are
anthrax, brucellosis, leptospirosis, plague, Q fever and tularaemia.

Viruses: E-type hepatitis is a foodborne zoonosis caused by eating raw meat and liver of wild
boar or deer. Rabies is the most widespread and dangerous zoonosis in the world and is
transmitted to humans predominantly by animal bites. ~An estimated 55,000 persons, mainly
children, die of this disease every year around the world. Another common viral zoonosis is
avian influenza.

Parasites: Cysticercosis / taeniasis is caused by a parasite which infects swine. Many
people suffer from this disease. Other parasitic zoonoses are trematodosis,
echinococcosis/hydatidosis, toxoplasmosis and trichinellosis (trichinosis).

Fungi: Dermatophytoses are superficial mycoses that can be acquired from infected animals.
Another mycotic infection with zoonotic potential is sporotrichosis.

Unconventional agents: Unconventional agents include the prion of bovine spongiform
encephalopathy, which is thought to cause a variant of Creutzfeldt-Jakob disease, an emerging

foodborne zoonosis.

Japan

Acceding to the statistics of the ministry of Agriculture, Forestry and Fisheries, the
self-sufficiency ratio in Japan is approximately 40% (calorie basis) and many foods are
imported. In particular, seafood, cereal, vegetables and fruits are imported from Asian
countries. Raw meat (beef, pork and chicken) is not imported from Asian countries because
serious foodborne animal diseases such as foot and mouth and the highly pathogenic avian
influenza have occurred in Asian countries. However, around 16 million Japanese people

travel abroad each year, and half of these travelers visit China, Korea, Taiwan or ASEAN
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countries.

Fortunately, we have an understanding of the background of food poisoning cases caused by
infectious diseases in Japan. Foodborne zoonoses such as salmonellosis, campylobacteriosis
and enterohemorrhagic Escherichia coli (EHEC) infection still occur. According to a
" government report in 2009, campylobacteriosis is the number one food poisoning agent with
345 cases and salmonellosis is the number three agent with 67 cases, while 26 cases of food
poisoning and numerous unknown cases exist in 3,887 patients infected with EHEC.
Campylobacteriosis, salmonellosis and EHEC infection occur in domestic cases, but other
serious infectious diseases such as shigellosis, cholera and typhus come from abroad.

China

The prevalenée of Salmonella in chicken feces and pork carcasses was 5% and 55%,
respectively, and the Campylobacter in bovine feces, chicken feces and chicken meat was 8%,
36% and 3-31%, respectively. Two percent of cattle possessed EHEC O157, and this
organism was isolated from 5% of beef and 1% of pork products.

Thailand ;

‘The prevalence of Salmonella in cattle feces, pig feces, chicken feces, pork and chicken meat
was 4%, 6-28%, 4-9%, 29-65% and 57-75%, respectively. The predominant serovars isolated
from patients are S. Enteritidis, S. Stanley S. Weltevreden and S. Rissen. S. Enteritidis, S.
Amsterdam and S. Weltevreden were isolated from‘chicken, while S. Stanley and S.
Typhimurium were isolated from pig. Prevalence of Campylobacter in cattle feces, pig feces,
chicken feces, pork and chicken meat was 14%, 73%, 36-64%, 23% and 47-65%, respectively.
EHEC was isolated from 2—-19% of cattle feces; however, human cases are very rare.

Vietnam

Salmonella was isolated from 5-50% of pig feces, 8% of chicken feces, 49% of beef,
16-70% of pork and 8-49% of chicken meat. Salmonella was detected in 16% of
slaughterhouse carcasses, 48% of floor surfaces, 38% of weighing bowls, 28% of cooking
boards and 17% of water tank samples. Exhaustive sterilization, washing and treatment at low
temperature are needed in slaughterhouses, transportation facilities and retail stores.
Campylobacter was isolated from 28-31% of chicken meat. The prevalence of EHEC in cattle
feces, buffalo feces and goat feces was 8-23%, 27% and 39%, respectively; however, there are
no reports of EHEC in humans in Vietnam.

Malaysia |

Salmonella was isolated from 14% of chicken feces, 36-90% of chicken meat and 57% of
vegetables, while Campylobacter was isolated from 25% of cattle feces. In Malaysia,
commercial vegetables have a high prevalence of Campylobacter. In particular, C. jejuni and
C. coli were isolated from 26-68% and 35-66% of vegetables in supermarket, respectively.

These vegetables were contaminated on their respective farms. EHEC was detected in 36% of
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beef products.
Philippines

Salmonella was isolated from 10% of cattle feces, while Campylobacter was isolated from
20% of cattle feces, 20% of pig feces and 3-4% of chicken/duck meat. ~Salmonella and
Campylobacter were detected in 8-12% and 3-4% of patients with diarrhea, respectively;
however, in patients without diarrhea, Salmonella and Campylobacter were also isolated from

3-5% and 1-2% of cases, respectively.

Conclusions

Some Asian countries have no reports on the prevalence of foodborne pathogens in foods and
animals. Consuming meat that has been processed in an unhygienic abattoir, has not
undergone inspection, or has not received low-temperature heat treatment before being
transferred to retail stores poses a risk. Moreover, in Malaysia, there were several cases of
Salmonella ahd Campylobacter contamination in commercial vegetables. This is a concern
because Japan is importing large quantities of food from Asian countries which have
experienced problems with food sanitation, animal sanitation and pubic health. ~As a result, we
need to consider a food quarantine program on the basis of the sanitation levels in other Asian
countries. In addition, té prevent foodborne diseases and serious human or animal disease
from entering Japan, Japanese tourists visiting Asian countries need to educate themselves with

regard to the state of food and animal hygiene in their destination country.
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Serotype, Antimicrobial Susceptibility, and Genotype of
Sa/monella Isolates from Swine and Pork in Rural Thailand
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( Elﬁ)] Sa/monella is one of the most

widespread and infectious food-borne

bacteria in the world. In rural Thai-
land, little 1is

diseases caused by Sa/monella.

known about invasive

Pre-
liminary studies conducted from 2007-
2008 in the provinces of Sa Kaeo and
Nakorn Phanom found that Si.Choleraesuis
was the most prevalent serotype re-
covered from the blood of patients with
invasive disease. The objective of this
study was to determine the prevalence of
Salmonella in swine and pork in Sa Kaeo
province and to investigate the
relationship between Sa/monel/la 1s0-
lates.

(5] In January 2010, we examined the
prevalence of Sa/monell/a in the feces of
66 swine on 8 farms and in 25 pork pro-
A swab
sample and a pork sample were placed in
(Merck),
tively, mixed thoroughly and incubated
at 37° C 18 h. Next,
enrichment culture was added to
Rappaport Vassiliadis (RV) broth (Merck)
and incubated at 42° C for 1 day.

the RV cultures were

ducts at 6 meat retailers.

buffered peptone water respec-

for the pre-

ter incubation,

dropped onto modified semi-solid RV

(MSRV) agar Merck) and desoxvcholate

Af-

hydrogen sulfide lactose agar (Nissui)
and incubated at 42° C and 37° C for 18
The

performed antimicrobial

isolates were

h, respectively.
susceptibility
test and PFGE analysis.

(%8 ] Sa/monella was isolated from 3%
(2/66) of swine fecal
(24/25) of pork samples.

S, Weltevreden,

samples and 96%
In fecal
samples, S, Dumfries
and S Stanley were isolated from each
sample. In pork, a total of 42 isolates
(17 serovars) were found, and S Rissen
was predominant, followed by S Stanley
S, Anatum, S Give, and S Kedougou.  The
resistance of Sa/monella isolates was
highest for tetracycline (69%), followed

by ampicillin (55%), sulfamethoxazole-

trimethoprim (36%), streptomycin (31%),

chloramphenicol (14%), cefotaxime (5%),
and ciprofloxacin (2%). S Stanley and
S Weltevreden were found in both fecal
and pork samples; however, PFGE and
resistance profiles revealed ho
relationship between the fecal and pork
isolates.

[#%2] In our study, pork at a meat
retailer in a rural area of Thailand had
a high prevalence of Sa/monel/la which
contamination from

suggested cross

slaughter houses.
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