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Abstract

The food-borne pathogens cause clinical diseases widely and always
confusing. Up to now, we recognized 31 pathogens transmitted by food. Among
them, Hepatitis E virus, Rotavirus and Norovirus, Salmonella spp,
Campylobacter spp, Listeria monocytogenes, Enterotoxigenic Escherichia coli,
Clostridium  perfringens and  Clostridium  difficile, toxoplasmosis,
cryptosporidiosis, amoebiasis and giardiasis are highly related to human health.
These pathogens affected animals and caused subclinical infections to serious
clinical diseases resulted in financial losses of livestock farms. The aim of this
research is to investigate the prevalence rate of pathogens in pig farms in Taiwan.
Random sampling of pig stools from January to December in 2014 were
collected, then bacteria isolation, identification as well as polymerase chain
reaction were performed for identification of pathagens. Until now, 1200
samples were collected and examined, 106 samples revealed Rotavirus positive,
6 are Norovirus positive, one is HEV positive, 22 are Enterotoxigenic
Escherichia coli infection, 10 are Salmonella spp infection, one is
Campylobacter spp infection, 19 are giardiasis infection and 16 are
cryptosporidiosis infection. The current results could provide the useful
information for disease prevention and treatment agency in epidemic, public

health and food-borne pathogens prevention.

Keywords: Food-borne pathogens, Surveillance, Livestock farm, Epidemiology
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EMAF LGS 2P ELPREFLIFA ~ 97 P FEARL
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% B CDC > 2011 & o3 24 G4fdbm o5 6 BEAR A ¥ 32 1B < (7
4+ 8F AR F# R £ 128,000 % ke 3,000 47— - S47H
RaET»I & &5 T _Norovirus(b8%) ~ Salmonellanontyphoidal (11%) ~
Clostridium  perfringens(10%) ~  Campylobacter  spp.(9%) -~
Staphylococcus aureus (3%) - m i fx R I Lo & B ®_Salmonella
nontyphoidal (35%) ~ Norovirus(26%) -~ Campylobacter spp. (15%) -~
Toxoplasma gondii (8%) ~ E. coli(STEC) 0157 (4%) ° & = 7= fpm o

I ¢ i B &_Salmonellanontyphoidal (28%) ~ Toxoplasma gondii (24%) ~
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(12) ° 2B ¥ LS4t ipmd wE A 3ldend R 5 Salmonella spp
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(2.4%) » 2 p 2 ¥ L s MaHd mp L Fildand AL
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Pathogenic £. co/i(3.0%)(14) -
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4= Rainbow agar } > % **37°CI2E 48 ¢ & = £ & > $%iF Sorbitol MacConkey
agar §*v ¢ fv Rainbow agar % 2 ¢ FjE i o L * API-20E f-if &2 2 e

FX o RIS RS M e S B4R FiET 7 10%H 4 o nutrient broth > ¥

AFFHRFARA A LHEAEL TR VEAARTHRAR S &
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BEZRPIM BN ISCHA 2448 [ LA ZAEFROFREYETE
2Tk o £ 4 W48 BHIagar~BHl broth 2 A & § &3 % £ > ¥ *" 18-25
C16-18 | 3 & » M FRFE L FHERREY - HMGFRT 4REFH -
CAMP ~ ffis ~ § it fis ~ MR-VP % %385 o i 2 2T AR T 7 10%
+ b 9 MOX broth » % >*-70°C 7k 48 ¥ 8 104 302 %F o

PO RERORELS R IEMELT R AN AR ARERE R
o PBa AR OFAE L AHB L mCCDAR R AL » L Hl&AA g 3
A2CHHTE 3% 2448 /| BF > B 24 | LR E T F AEAL > EBLR
2512 RPGR > B T BRENEEP G kA £ TR ERW
BPRFHITE £ DFE o LBFE A EFMERRER(E SRR KR L f &
B K%~ F FHEFI" TSI~ Jod A HFrd] & B 3805) o Felis B8 4% 7 s
% 7 10%+ ;% 1 BHI broth » % *>-70°C k45 @ & 4 g5z s o

8.5 R ik e B i 1

X 20 ek QA AT Ll BB AR F
phosphate-buffer saline (PBS)® - £ 12 vortex ;R £353 1 & 4afs > * F
(10,000 xg) 4Cap:s 1 A 4hfe » #-F jFig | wBdi > L% i (10,000 xg) 4
CHps 7 4518 > B~ 200Ul + ‘}'ﬁ“i,’é * QIAGEN DNA Mini kit = QIAGEN viral
RNA Mini kit 4 B~ DNA 4o RNA » 3 B~ % 59 DNA 4 RNA 5 4 sk 6 B 3+ %

{5 » B~ 100 ng i& {7 PCR o RT-PCR ¥ Ji » & % 3 -70°C k47 & * o
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B4 o RS 8 A i3l 5 0 K2 (7 PCR v RT-PCR °

ol }?3 F 51 F ¥ 4 % VP6 gene 1 K 7| i BMIJALF

5’-GGCTTTAAAAATCTCATT-CA-3’; BMJ42R 5-CCTCTAGTTGATTGAACATA-3'. (1)

FRREFIFIH P BN LK OREG S B - LEH open
reading frame 1 (ORF 1)¢77 polymerase gene i< F 3 13k 3t » 2 & d 3%
Polymerase gene 7§ #46¢ » 355 & B 74 WL & G T @il
LA AR o = F 4% openreading frame 1 (ORF 1) 77 polymerase gene £
3’ end fr 5’ end 7 open reading frame 2(ORF 2) <77 capsid gene & e i e
MR R RRS D2 E RS AFARER L KERT B AR D
D& A ATIEF A SR )2 84 0 4P T polymerase gene hik =
BB R rehA TR GRS o

FHPFLIE (ot e i &) Rom 4 51+ 4 (porcine norovirus-
specific primers) % & i#] - # ¢ * 12 4&R] genogroup Il g Rem 4 5 1 0 &
F15 genogroup Il g R B e 22 G A A% RARA L g g o 2
Fle B AfaeRpd ATV ApT > ¥ 9 3F 242 BT 0 Genogroup |
TEREA ARSI AR AIRFE L0 F 2 AFE B o B oW 4
HEIFE Wt g @ L) Rpd fTR 3 3 ¥ U ie R
genogroup |l 7% i’g)ﬁa* ERE

*F % 7 | E_4 4 RNA-dependent RNA polymerase gene 15 7
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NoVF 5’-GATTACTCCAAGTGGGACTCCAC-3’;
NovR 5’-AC(A+T+G)AT(C+T)TCATCATCATCACCATA-3'. (20)

A APF X s 51+ 4 1 444 VP1-2A junction region 5 7 &
HAV-F 5’-GGTTTCTATTCAGATTGCAAATTA-3';

HAV-R 5’-AGTAAAAACTCCAGCATCCATTTC-3’ (13)

E 7 B*Iisfliai 51 % %f : 44+ ORF-2gene, & 7] &
3158N 5’-GTT(A)ATGCTT(C)TGCATA(T)CATGGCT-3’;
3159N 5’-AGCCGACGAAATCAATTCT- CTC-3’ (11)

Yo 51+ #0444 16-23S rRNA gene 1A 71 &
ITSF  5’-TGCGGCTCACCTCCTT-3’;

ITSR 5’-TATAGCCCCATCGTGTAGTCAGAAC-3'. (6)

%ol % B4R F 53 H £ 4F VT gene 05 71 5
VTF 5’-ACGTTACAGCGTGTTGCRGGGATC-3’;

VTR 5’-TTGCCACAGACTGCGTCAGTR- AGG-3'. (18)

0 1% 51+ #0444 23SrRNA gene H 5 7 G
THERM1 5’-ATTCCAATACCAACATTAGT-3’;

THERM4 5’-CTTCGCTAATGCTAACCC-3'. (8)
ZArE IS4 0 £4F hlyAgene A 7]
GO 5’-GAATGTAAACTTCGGCGCAATCAG-3’;

DO 5’-GCCGTCGATGATTTGAACTTCATC-3’ (4)

k4% F51 + # : Clostridium difficile &5 7] &
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NK104 5’-GTGTAGCAATGAAAGTCCAAGTTTACGC-3’;
NK105 5’-CACTTAGCTCTTTGATTGCTGCACCT-3’ (2)

Clostridium perfringens e % 71| &

Cpbeta2F 5’-CAAGCAATTGGGGGAGTTTA-3’;
Cpbeta2R 5’-GCAGAATCAGGATTTTGACCA-3'. (24)

5 Al H ARG
Tox4:5’- CGCTGCAGGGAGGAAGACGAAAGTTG-3’
Tox5:5’-CGCTGCAGACACAGTGCATCTGGATT-3’ (3)
e 3 B 51 F ¥ 4% 185 rRNA gene. % - =X PCR & 7| %
(5’-TTCTAGAGCTAAATACATGCG-3’; 5’-CCCATTTCCTTCGAAACAGGA-3’), %
Z X PCR B 7] A
(5’-GGAAGGGTTGTATTTATTAGATAAAG-3’;5’-CTCATAAGGTGCTGAAGGAGTA-
3')(27)
Pl s RfgslF 8 RS

EntaF 5’-ATGCACGAGAGCGAAAGCAT-3’; EhR
5’-GATCTAGAAACAATGCTTCTCT-3’;EdR5’-CACCACTTACTATCCC TACC-3’;
EmR 5’-TGACCGGAGCCAGAGACAT-3’ (10)

Ak B 5+ ¥ 444 B-giardingene, % - =t PCR & 7| &

(G7 5’-AAGCCCGACGACCTCACCCGCAGTGC-3,
G759 5’-GAGGCCGCCCTGGATCTTCGAGACGAC-3’),

% = =X PCR & 7| % (G376 5 -CATAACGACGCCATCGCGGCTCTCAGGAA-3;
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G759 5-GAGGCCGCCCTGGATCTTCGAGACGAC-3’) (5)
6.% & fsd 4 5 & (PCR)
A& A HwmETF 2L S DNA Z R 0 P~— & F<1 0.2 mL PCR & *
PrE B g o b r P iEM B DNAC fde » dNTPs ~ 313 $F ~ Taq i % fr
10 B3R > HF4h » BEFRAZASH KL 25Ul AR E(E > B3 PCRF
R KT BERrERZ vl F SR E PO TALITAS
7.F #4&-F L pFi 4 F & (RT-PCR)

3% A4 RNA B4 2 feipl - Po— E F0 0.2 mLPCR % * HcE 4
¥ ooohder 2B RNA S Bt » dNTPs ~ 515 %~ F &3 - Taq fi
FIrI0REBAR  BFN > AFAS KT 25ul R AR L B3 PCR
FREY > RTFREBRIHEZ vilic: F RGO NTALSITA
8.PCR & 2 & 7 fr %

#-PCR 14 4= 4 * QlAquick Gel Extraction kit (QIAGEN) 3 it {5 »
*x 3 pCR2.1-TOPO(T/A) or PCR XL cloning kit (Invitrogen) » #1 ] ¢ clone g
WiEP 5 > §|* BigDye Terminator Cycle and 3730 DNA Analyzer (Applied

Biosystems, Foster City, CA, USA)e= 2 B~ A F1 R 71| o
9.Internal Control RNA

d 30 f]* RT-PCR & {74 AFGeRiEE 2 7 EHIES GIEE
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AL o A P E MY 0 ¥ 3 G 3F 5 O RT-PCR FrHIH] 0 s ik 7
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FEFR TG AR 2 0 ¢ * S R D] RT-PCR Frdl @ ch+ 3 > i3
S B e AP AT RNAfB~Z {2 (7 RT-PCR & Jiu P » 39§ 4o » A R
i),%% e i %% > 4 T internal control RNA o — ® 3 L& %8 % 1|
RT-PCR #r##]i5 4 P¥ » & #-4b P~ RNA 2 {7 10 & T 100 & chffrfd » 12 7% i<
RT-PCR #r 4| g o
10.F L A 47 = 32
B ik E R m}ﬁalﬁrf&'ﬂ}—? 7] » £ 11 Lasergene software package
(v5, DNASTAR Inc., Madison, WI, USA)#17 2 i {7 &J2 » & 11 Basic Local
Alignment Search Tool (BLAST) 17 i » 45 T 4p i s o ZL FI B 7185 » 91
5 7|4 * Clustal W (v1.83) . P 4 7 DNA Databank F:i&E{7g A 2 {5 £
B FUE YR A 4T e
AR FlpE AR ESAE P FEFRNAPT  TRIETARPME TR

EEFANZRFYELRRRDAH -
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Total
Rotavirus 3/120 17/120  13/120 24/120  13/120 7/120 7/120 10/120  12/120 0/120  106/1200(0.83%)
Norovirus 0/120  2/120 0/120 0/120 0/120 0/120 0/120  1/120 3/120 0/120  6/1200(0.5%)
HAV 0/120  0/120 0/120 0/120 0/120 0/120 0/120  0/120 0/120 0/120  0/1200(0.00%)
HEV 0/120  0/120 1/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120  1/1200(0.08%)
Amoebiasis 0/120  0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120  0/1200(0.00%)
Cryptosporidium 0/120  2/120 0/120 0/120 5/120 0/120 9/120 0/120 0/120 0/120  16/1200(1.33%)
Giardiasis 2/120  7/120 2/120 0/120 1/120 6/120 1/120 0/120 0/120 0/120  19/1200(1.58%)
Toxoplasmosis 0/120  0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120  0/1200(0.00%)
Salmonella enterica ~ 3/120  0/120 0/120 0/120 0/120 0/120 0/120  1/120 3/120 3/120  9/1200(0.75%)
Clostridium 0/120  0/120 0/120 0/120 0/120 0/120  0/120  0/120 0/120 0/120  0/1200(0.00%)
perfringens
Clostridium difficile  0/120  0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120  0/1200(0.00%)
Enterotoxigenic 0/120  8/120 1/120 0/120 7/120 4/120 0/120 2/120 0/120 0/120  22/1200(1.83%)
Escherichia coli
Listeria 0/120  0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120 0/120  0/1200(0.00%)
monocytogenes
Campylobacter spp ~ 0/120  0/120 0/120 0/120 0/120 0/120 1/120 0/120 0/120 0/120  1/1200(0.08%)
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Northern Central Southern Eastern
Rotavirus 35/300(11.6%) 21/300 (7.00%) 29/300 (9.66%) 21/300 (7.00%)
Norovirus 2/300 (0.66%) 2/300 (0.66%) 2/300(0.66%) 0/300 (0.00%)
HAV 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%)
HEV 1/300 (0.33%) 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%)
Amoebiasis 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%)
Cryptosporidium 1/300 (0.33%) 3/300 (1.00%) 7/300 (2.33%) 5/300 (1.66%)
Giardiasis 1/300 (0.33%) 9/300 (3.00%) 6/300 (2.00%) 3/300 (1.00%)
Toxoplasmosis 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%)

Salmonella enterica

1/300 (0.33%)

2/300 (0.66%)

2/300 (0.66%)

5/300 (1.66%)

Clostridium perfringens 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%)
Clostridium difficile 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%)
Enterotoxigenic Escherichia coli 8/300 (2.66%) 5/300 (1.66%) 6/300 (2.00%) 3/300 (1.00%)
Listeria monocytogenes 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%) 0/300 (0.00%)
Campylobacter spp 0/300 (0.00%) 1/300 (0.33%) 0/300 (0.00%) 0/300 (0.00%)
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spring summer autumn winter

Rotavirus 50/360(13.8%) 24/360(6.66%) 12/360 (3.33%) 20/120 (16.67%)
Norovirus 0/360(0.00%) 1/360(0.27%) 3/360 (0.83%) 2/120 (1.67%)
HAV 0/360(0.00%) 0/360(0.00%) 0/360 (0.00%) 0/120 (0.00%)
HEV 0/360(0.00%) 1/360(0.27%) 0/360 (0.00%) 0/120 (0.00%)
Amoebiasis 0/360(0.00%) 0/360(0.00%) 0/360 (0.00%) 0/120 (0.00%)
Cryptosporidium 5/360(1.38%) 9/360(2.5%) 0/360 (0.00%) 2/120 (1.67%)
Giardiasis 3/360(0.83%) 7/360(1.94%) 0/360 (0.00%) 9/120 (7.5%)
Toxoplasmosis 0/360(0.00%) 0/360(0.00%) 0/360 (0.00%) 0/120 (0.00%)
Salmonella enterica 0/360(0.00%) 1/360(0.27%) 6/360 (1.67%) 3/120 (2.5%)
Clostridium perfringens 0/360(0.00%) 0/360(0.00%) 0/360 (0.00%) 0/120 (0.00%)
Clostridium difficile 0/360(0.00%) 0/360(0.00%) 0/360 (0.00%) 0/120 (0.00%)
Enterotoxigenic Escherichia coli 8/360(2.22%) 6/360(1.66%) 0/360(0.00%) 8/120 (6.67%)
Listeria monocytogenes 0/360(0.00%) 0/360(0.00%) 0/360 (0.00%) 0/120 (0.00%)
Campylobacter spp 0/360(0.00%) 1/360(0.27%) 0/360 (0.00%) 0/120 (0.00%)
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Piglet Sow Fatten pig
Rotavirus 73/400 (18.2%) 9/400 (2.25%) 24/400 (6.00%)
Norovirus 1/400 (0.25%) 2/400 (0.50%) 3/400 (0.75%)
HAV 0/400 (0.00%) 0/400 (0.00%) 0/400 (0.00%)
HEV 0/400 (0.00%) 1/400 (0.62%) 0/400 (0.00%)
Amoebiasis 0/400(0.00%) 0/400 (0.00%) 0/400 (0.00%)
Cryptosporidium 10/400 (2.50%) 6/400 (1.50%) 0/400 (0.00%)
Giardiasis 6/400 (1.50%) 9/400 (2.25%) 41400 (1.00%)
Toxoplasmosis 0/400 (0.00%) 0/400 (0.00%) 0/400 (0.00%)
Salmonella enterica 0/400 (0.00%) 6/400 (1.50%) 4/400 (1.00%)
Clostridium perfringens 0/400 (0.00%) 0/400 (0.00%) 0/400 (0.00%)
Clostridium difficile 0/400 (0.00%) 0/400 (0.00%) 0/400 (0.00%)
Enterotoxigenic Escherichia coli 13/400 (3.25%) 1/400 (0.62%) 8/400 (2.00%)
Listeria monocytogenes 0/400 (0.00%) 0/400 (0.00%) 0/400 (0.00%)
Campylobacter spp 1/400 (0.62%) 0/400 (0.00%) 0/400 (0.00%)
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