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A ula LI circulation problem in swine herds
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Chula  Common enteric diseases in swine production vy

FoHE = E LR M E R I’/

IR IS IR = PN ) =

C. difficil WARB. 4
C. perfring oI AR TR

Suckling piglets:
S
D)

Coccidiosis, E. coli BREFH . KHFH

S;:WS/ ilts: PEDv, TGEv, ROTAv $4 7/ 5% (PEDV) . £
ZroREE 5 &R - Yl B i 43 (TGEV) FIECHE (ROTAY)
PEDv

or % N
leitis [7] J7 %

dysenteryJ& 9%
Torsionfiz {1 %

rine dysentery, Salmonellosis, Ascaris, Campylobacter, Balantidiasis, PMWS, Gastric ulcer

A WITKRER. WHR. SR, ShhRGEI0R. MFES RATBLEAME. BEE




ula Proliferative enteropathy (PE) Clob~
O BEAEVERE 2 (PED T

i ﬁ%LﬁﬁlBﬁBﬁjA

An important enteric disease in grower and finisher pigs

AAHE N B HEHE 1 B i i

Characterized by thickening of distal part of small intestine and proximal part of \i‘“‘“ T
wattanaphansak“

large intestine
LR R R /N 3zt vy 0K i T it 184 T

Common names:
LA FR
o [leitis
[ fizg %

* Porcine intestinal adenomatosis (PIA)

YW RJed i (PIA)

 Proliferative hemorrhagic enteropathy (PHE)
AR MR % (PHE)D

It 1s caused by Lawsonia intracellularis

F I Y 57 AR 1A 51k




;3 ;5 O]L[l - Proliferative enteropathy (PE) Clex
T b e s

i Ef-béﬁﬁlilﬂﬂﬁﬂA

® Three forms of clinical manifestations 1in pigs
BB =Tl PRER BT 2\
® Proliferative hemorrhagic enteropathy (PHE)
s A 4 o I g

® Acute form 24
® Bloody diarrhea M IfiL {4 f§75
® Sudden death in adult pigs %SGR

® Porcine intestinal adenomatosis (PIA)

YW IRde s (PIA)

® Chronic form: Usually found in younger pigs
e @ KA DNHEE S
® Chronic diarrhea 184 1§75
® Abnormal proliferation of small intestine /)M 57 14 4=
® Subclinical ileitis
NIAYZSEN7E
® Slow growth K Z%1%
® No sign of diarrhea or not detectable 56 I& V5 H s 1k BAS & Fa il 2]
® Gross lesions: not easily to recognize RIHRIHZS: A 5 77
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Disease J=JR Diagnostic methods 2K hiE Organs 25 B

Ileitis . Bacterial culture (Not practical) 4iE 353 CASEH) Small intestine especially Ileum,
5] i1 9 . PCR: conventional or real-time PCR PCR: % #IPCREY L feces

PCR Wi, Finl R m g, FEE
Immunohistrochemistry &3 20 234 2

Serological assay: IPMA, IFAT, ELISA
MiFAME: RS ENEERESENE (IPMA) | (8%
G EPUARNIE (IFAT) | BEEE G 5 (ELISA)
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Dynamic of fecal sheding of LI during 49 days of experimental challenge with LI pure culture
17 949 R S be Meag HA TR, i N 55 Ak i Y 2B HFEE SIS
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FIE N 57 7k 1w 20 8% R it
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1AM A+

1.O0E+{5 |

LOOE+i4

TAMME+0} |
1MIE -2 |
LODE+0] |

LOGE+(M

Dy 0

Day 7
o Day 14
1w 21

Days after infection

[hay 28

— Ve =S = |

" Pig #349
Pig #362

PFig

HIN3

Pig #36

Pig #35
. Pig #34
Pigh33
Pig #32
Pig #31
Pig #30
P #20

Pig #27

Wattanaphansak et al., [PVS2010



s Cnhula  Treatment and control of PE

] figg % B I A2

Antimicrobials therapy- Clear bacteria inside pigs
PUE AT IE——IF FRIE R N B 40 TR
Feed antimicrobials 77 &} INHT & 71
Water antimicrobials X 7K Nt & 77
Injectable antimicrobials 7 4 H $t &6 71

Vaccinations-modified live/killed vaccine-active antibody

P B PR R V2 P K R —— I PR DU

Gut homogenate/ pure culture inoculum+antimicrobials

Wi 51 5% /LR TR R R+ R 77

Passive egg antibodies/ Pre, Pro, Postbiotics, immune stimulant feed supplements- gut health

YR G/ m A e m B 5 2R T S e BRI RS I 71— e R

Disinfections- Clear bacteria in the environment
H 5 15 BRI S H 4
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Use of antibiotics in relation to common diseases and managemen
C ALy IT] A= e
IAEREH S E LR MEHE e
 Amoxicillin and tiamulin were commonly recommended for use at all stages XJ T B A4 F= B By, 18 % g3t {5 FH i) 52 78 AR A2 b Bl o

* Halquinol and colistin were recommended for suckling piglets and nursery pigs for prevention of enteric infection

X T HEFAFREAR B A, B WA S e R e 2%, DATHR) i fee e
* Tylosin, tilmicosin, and chlortetracycline were recommended for fatteners £ T B LM%, @ HEVEHERE R, BXEENEER
« The duration of antibiotic use was commonly about 4 to 6 weeks F14E 2518 FH F F B2 ) [R] 18 5 £ 4216 JE]

i

sucking piglet nursery pig fattener

: colistin
: halguinol
A A amoxycillin

tiamulin

§%%§§$§§ii o

chlortetracycline

Lekagul et al., 2020



Chula Antimicrobials control of PE-Con () ruy

1471 1 71 180 A4 A 2 1 M s

i ﬁfb;.ﬁﬁlﬂmﬁh‘l“

¢ Little information is available about the in vitro activity of antimicrobials against Il =
e T U U M 25 2R B AN T

«* Primary isolation from infected intestine is extremely difficult M 52 BHe 1) 1738 H FEAT 0T 2K - B B o R 3

% Less than 25 isolates worldwide 4=EK 7 [ A 1 73 B3k A 21 255+
+» Standard antimicrobial tests are not applicable AT B 77 I A & H

«* Tissue culture system was used---Complicated system & R 4L IR KRG —H B RS

“»* Antimicrobial selections based on in vitro results but impossible to obtain in time during
the PE outbreak
PRYEAR AN S5 A BT TR, (EAE 88 2RV g 4 28 R 18] Te ik I B 3R EY




7% Chula Antimicrobials control of PE-Con (@,

* Little information on MIC against LI is available

FXTHRAGRE R S/PMMIGWRE (MIC) F{EEHFR

1471 1 71 180 A4 A 2 1 M - 1y

i ﬁf—bﬁﬁﬁlﬂmﬁh‘l“

« 3 strains of LI from UK (McOrist et al., 1995) SR EHZEE K3 T HREEK (McOrist3, 1995)

Most active: Penicillin, Erythromycin, Difloxacin, Virginiamycin, {555 : FER. 4255x. 58V E. 5 EBER

Moderate active: Tiamulin, Lincomycin, Tilmicosin, Tylosin, Chlortetracycline F&iEE: RWHEE. KJEBR. BFXKF
E. BEFE. &£FF

Least active: Aminoglycosides, Ceftiofur, Bacitracin yE B (%: REMEER. KRR, FFHERK

* 10 strains of LI, 6 from USA, 4 from EU (Wattanaphansak et al., 2009)
10BRML N 7 AR B B AR, HPotkREEE, 4REKE (RBHEFETE, 2009)

Most active: Carbadox, Tiamulin, Valnemulin {585 : FE&. EUHE. KEBDHK
Moderate active: Tylosin, Chlortetracycline P45 E: BRER. &B R
Least active: Lincomycin {EE&RK: HRAJER

* 2 strains of LI from Korea, (Yeh et al, 2011)
kB & EE2REAGTREER (YehdE, 2011)

Most active: Tylosin, Tilmicosin, Carbadox /5B H: REHEER. BEXEE. FESK

Moderate active: Tiamulin, Ampicillin, Penicillin, Enrofloxacin, Chlortetracycline F&EH: BWHER. XK. F
BERx. BiEVE. &£FF

%gg%itggctive: Lincomycin, spectinomycin, Bacitracin, AminoglycosidesiE &5 {%: HAIEX. EMEER. THEIK. |&
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Antimicrobials control of PE-Con (C oy

70 1 704 ) 1 A e B 2 o s = 1

Origin of LI Strains of LI No. of Passages Collection Year RERBEIRT 2
H@W%ﬁ%%ﬁwﬁ EHR AR/ € REF4
USA £H VPB4 165-166 1991
USA £H PHE/MN1-00 169-170 2000
USA* £ [H* KKumn04 17-18 2004
USA* £+ NWumn05 21-22 2005
USA* £[H* DBumn-06 8-9 2006
USA* £ H* 47216-06 7-8 2006

«» All isolates were tested twice

P o B PRI EEAT T P I
< *New isolates *¥7 7 & Pk (Wattanaphansak et al, 2009)



Olula Antimicrobials control of PE-Con (@),
T i 48 2 P e ) M [Ris

i Eﬂ: ﬁﬁlillﬁtﬁﬁi‘l%
igestive Diseases Symposium

<2
==

]frr

Antimicrobial selections based on in vitro results FRF5448 4 b 45 5 158 B P R 771

MICs = the lowest concentration that inhibited 99% of LI growth indicated by heavily infected cells (HIC), compared to the untreated controls
/MWK BE= 5 R AT 5 FEZHAH EE, e B B2 Ik e 40 i 999 . PN 57 Ak ER AT AE K A s {FGVA

Extracellular MICs = the effect of antimicrobial on LI prior to infection of intestinal cells

201 0 71 i /N U0 B AR B2 = 7 T 72 M 0 e o L PA) 5 A B )4 FH A5CR

Intracellular MICs = the effect of antimicrobial on LI after infecting the intestinal cells

ZH R DAY /N R VAR JRE = 0 A 7 T 4 R e X L P 57 AR R TR B L RICR
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C/]Ula Antimicrobials control of PE-Con () e
P A 7013 i 38 A 1 Bl R ) B g s

i Eﬂ.ﬁﬁﬁlﬁlhﬁﬁﬁA

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

(Wattanaphansak et al, Vet Micro, 2009)

Control X F&
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Antimicrobials control of PE-Con

10 B 77 42 1) 18 A 1 iy R ) B g

Intracellular MIC: error bars= range

QHB@W%/J\JW‘%#&E RZbarfH={GH

Carbadosx Tdmvcormyvcin Tiarraeslize Twlosizn WV almzesyrawaliz

Extracellular MIC: error bars= range

iR R : R bar{E=it

Idnncormmycin Timazyyauslizs Twlosizn VWV aliznezsywnalizn

Antimicrobial agents Fi & 7




Antimicrobials control of PE-Con

R 0 B 7 £ ) 184 A 4 i % 1) B8 i

Isolate4; B bR CUPHEO1_SW13

PHE
384 2 P S A [ g

B

Affected pig gilt
R R Ja & B
Clinical sign

e RAEAR

Lesion

acute bloody diarrhea

S A IS

Kanchanaburi,
Thailand
Z=[H b 2T

passage 5
(EZARI/N

P6-P7

Source

RIR
100% HIC

Collected year
KEF

2013
2013

CUPIAO01_SW13

PIA
¥ B T IR

finisher

Bt

found at slaughter
house

RITREE]

Nakhon Pathom,
Thailand
ZRE T

passage S5
FRASIK

P8-P9

2013
2013

CUPIA02_SW13

PIA
BV SR

finisher

B

found at slaughter
house

RITREE]

Nakhon Pathom,
Thailand
7 [ 19 St It

passage 4
R4k

P5-P6

2012
2012

BRPHEO1_ES

PHE PHE
ARy B AR PR I R
finisher

Bt

finisher

Bt

acute bloody diarrhea acute bloody diarrhea

S R AR S R AR

Sdo Paulo state

E PG ERZ M

Minas Gerais state

EE PG K A 40 55 3z 4 )

passage 5
FALSIK

P13-P14

passage S5
FRASIR

P13-P14

2011
2011

2011
2011




~y 1 Antimicrobials control of PE-Thai

<Ll BB A A i A ——

bar =range

%B@W%/]\W%#&E ﬁ%barﬁ—mﬁ

ol S

-

=L

Carbacd

| Extracellular MIC Error bar —range

| HISMRNMTEIREE: BEbar{i—TiE

Il FETr

Antlmlcroblal agents 158 77




Antimicrobials control of PE-Bra

10 B 77 42 1) 19 2R P g R —— 2

Intracellular MIC: Error bar =range

M B N B TR . iR ZEbar{H =0




=~ 1
_hula

Antimicrobials control of PE-PRO
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190 bR 77 4 il 19 A 1
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The outbreak of PE can be controlled in short period of time and shedding of bacteria can be reduced

through feces 344/ & K18 K I AZE RGN B AR RIEH, 3 BRb 26 hHH KA E

1. 4E+07

1. 2E+07

1. OE+07

8. 0E+06

6. 0E+06

4. 0E+06

2. 0E+06

0. OE+00

W Before treatment

1 feces after
treatment with tylosin

(b BN A =]
SEE A N 57 AR

- “\ - “\ - ||| - - |||
#2 #3 #4 #5 #6

#8

#9 #10



WA Frequency of weight out of finisher pigs before and after
control ileitis with tylosin

» Lnuld
FH 28 2 1 3 il [51 1 2% i Ja 8 A2 B 44 B Oy A

395 Pigs 2,776,900 THB 65 THB/kg
39530, #ETReSER (12.7170)
WHE, BAME2,776,900%8k (54.32757C)

23 Before Tx
1BITHT
D ¢ @ g ‘Wg% 96”@0 xQYXQB mﬁﬂg xﬂ”ﬂb xx?fﬂg x‘zx”ﬂb wﬁ/ﬁ’g X%\/X%B 7 130
398 pigs 3,165,400 THB 65 THB/kg 86 58
‘ 398LKE, ETI65RE (12.717732 +388,500 THB
HE, BMNE3,165,400R%k (61.92576) 52 BN 7 388,500%4%k (7.605 7T
After Tx
TR

* Improved growth performances, ADG IFCR l
o T AERKMERE, & T HIEE (ADG) AIFRK T RHAIEL (FCRO




A Chula Antimicrobials control of PE-Con
2 Chula 15 7 1 2 o )

¢ At least 6 months- 1 year will take to determine the MIC results for LI
Z /TR H Z 1R [ [R] R B R L N 57 AR 1 MICES

¢ Each strain of LI has a different antimicrobial susceptibility pattern

BEVR A N 55 7R 1 B AR 5T B 29 VD BURS T A AR AN ]

¢+ Thai LI isolates tended to have higher intracellular and extracellular MIC endpoint
than the US, EU, Bra and Korean isolates
ZEMMEA G RE S EREE EE . KR, E oA E RS Sk EA EmR
24 1 A AT L AR MITIC 2%
¢ intensively used of high dosage of antimicrobials
KA FH e 71 B4 B ]
¢ Antimicrobials resistant pattern ???

PLE I 25?2 2

¢ Decision making for selection of antimicrobials depend on previous information

AN Pl pirk e 270 S i RPN R DS
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—Uldontrol of ileitis with Antimicrobials

FH$10 3 771428 1] 5] iz 9

30 10 20 60 90 100 100
Yo %

Early treatment, no immune responded, reinfection occurs

BUATT, TCORBERIA, TR

Balance infected animals, immune response developed, less proportion of
reinfection

AP TG 2, PR R N, R LE B AR

- Too late treatment, animal suffer from clinical signs
09T KR, shYA I R IR AL
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\AlUld Antimicrobials can reduce number of positive pig and

reduce bacterial shedding

DL 71 AT LD B T A 1 e s 4 e L

T1=Non-medicated feed. T2=Tiamulin (original) T3=Tiamulin (generic)

TI=FERRNE; T2=RPEE (FEH) ; T3=§ﬁ")‘%§ GERIZ5%)

T4=Lincomycin and spectinomycin T5=Tylosin; {

T4 BEALEUER; TS=-RFEFHE

bAC

bcB
bAC J
bB bB beBC
{ bBC
bB
T
D21 28

D

14)]
o
or—{
(@}
Q
>
or—{
+
or—{
wm
o R
“ 3o
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o3
()
MEE
fav]
+
e
(D]
Q
~
(]
Q.

D14
Day of study

mT3

(Pramarn et al., APVS 2013)




1N ( _j- U EH Impact of antimicrobials after 24 h on gut microbiome

24/ JE PR X P e A R R

HR S Diversity of

microbiota

Diversity of
microbiota
(representative
cartoon)

HRFS i
(HREEET)

SRR B C. difficile
10,000,000

1,000,000

Starting No antibiotic Vancomycin Metronidazole Thuricin CD

Cotter, 2012

BIPRE  EIER AEBR P i e o H A CD



Disruption of gut microbiota and potential for dysbiosis

Hﬁﬁ%ﬁﬂ@%ﬂ&—fﬁa'@ﬁt E’J%ﬁﬁ%ﬁ

BHAERRALT L E’Jéﬂigﬂj‘
Bk X 1 ST ITNER

o . L There are lots of germs When antibiotics kill
Antibiotic-resistant and a few are resistant bacteria causing illness,
organism ) , to antibiotics. they also kill good bacteria

FHEHE, HP ExTH protecting the body
AEREAEFIZH. ’ from infection. 3
% ® %
X X
? » ) o
»

Population of bacteria In the presence of an The resistant strain The antibiotic-resistant Some bacteria give
with a subset of antibiotic- antibiotic, susceptible strains proliferates and may be bacteria grow and their antibiotic resistance
resistant organisms. are killed; the resistant capable of causing a new take over to other bacteria, causing

MERERAE—EAT  EPERNERT, WHEKRNYE, *? Rerlaiifriiesdid)
tEETHH . SR PRBE R T; W T RES RHT -~ g \
LEHAEE TR, B,

Mulvey, Simor, 2009
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&Ula Control summary with antimicrobials i)
1370 bl 77428 ] [ o 2 )k 5 L/

%ﬁ%ﬁﬁﬁ@hmﬂA

Pro * High Efficacy and rapid action in reducing the severity of clinical signs and ileitis lesions

3 = R JEEI’Jﬁi)JTM?II F“f“Jk?’FDIEI%AFEEE’JFIEEV
73

« Can control other pathogens at the same time [F]i5f 7] DA% il Ho A5 i A
« To obtain the best outcome 2~ | 3R15 5 13 %R
« Antemortem tests need to be applied for identify time of infection 522347 HE AL DL 2 JE¢ L [A]
* Selected the best time for using antimicrobials 17 45 FH H1 B 77 1Y S AL B HL
» Making decision on which antimicrobials will be used (available in each region, cost, dosages) TR 58 A5 FH R

%EP?)LI Al BREEAMX AN E, FA FHE)

* Goal: pig developed natural immunity after antimicrobials removal

His: fEEMENE, HERer LB R e%T)

Con Contlnuous using of antimicrobials, natural immunity will not develop ) rcinfection occurs

BRUG SR, BIERE ARG SRS
« Use of antimicrobials changes the dynamics of infection {5 FH $11 & 71| & EUAR JE Gk 1) 2] 2%

« Disruption of gut microbiota: Leading to dysbiosis and secondary health issues PUALIZE F#E: S ECE BRI K
i € i)
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23 24
W.ﬂ Hﬂ EE.....
_ _ X=110 kg
. ADG=110-7/154 =655.8
Weaned weight at 4 weeks of age=7 kg 4FRWIHENTT R
. 12 = (110-7 /154Kk=655.8
Finisher weight at 26 weeks of age =110 kg 26/F % &F RE N110T % PRI = ( yTRASER %
ADG< “Thel ADG, ileitis is highl ted ”
# day of rasing pigs=161 days FS¥EF% = 1615 G<650 e lower ADG:, ileitis is highly suspected

P43 H M E <6503 “ I HM BT, AR B E &

B EREEENE -
Antimicrobials

s o o ja || | | WEEEEEG

Weaned weight at 4 weeks of age =7 kg 4B RWHERNTT R
Finisher weight at 24 weeks of age =110 kg 24 & T REN110T %
# day of rasing pigs=140 days FFHRE = 140K

ADG=110-7/140 =735.7 X=110 kg
S35 H ¥ E=(110-7) T 52/140R=735.7%%
ADG>735.7 “The ADG is improved and ileitis is under controlled ”

FHHME>735.75 FR EMEFFRR, BERRER T EH”
14 days save feeding cost (14x10CNY/day=140CNY/pig x 1,000,000 pigs/month = 140,000,000 CNY/month

14RFIEFRRA (14K X 1070/FR=14070/5 X 100533/ B=1.442.7c/8 )

How much you can save ???

PRAETTE />4 7
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Thank you
1»51151

watta004@umn.edu
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