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Fig. 1 Serclogical peofile for L intraceliularis antibodies in swine herds from Minas Gerals state, Brazil The bars indicate the standard error for the
prevalence In each category
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Serological profile, seroprevalence and risk factors related to
Lawsonia intracellularis infection in swine herds from Minas
Gerais State, Brazil E2 P8 K gN B 25 Hir 0 88 B 0 I35 28kl . i
THIAT LSS N 57 AR 1 B 5 B XU (R &R

¥ 1 i - i - e i B )
Talita Pilar Resende’, Carlos Eduardo Real Pereira’, Michelle de Paula Gabardo |, Jodo Paulo Amaral Haddad®,
Zelia Inés Portela Lobato™ and Roberto Mauricio Carvalho Guedes

Resende ef al. BMC Veternary Research (2015) 11:306
DOl 10.11864/512917-015-0618-2

Table 3 Linear regression results for risk factors. Only the “cleaning before disinfecting” showed a significant association to the L. intracelularis herd level seropositivity

R 3 BN LRI RS R . WA B RTIR 75 AF R Py 55 AR 18 L3 BH 54T & 25 5k

Variable 2% &5 P Regression Hit [X CI
value coefficient Standard error FR#E % min max
New born assistance at farrow and piglets’ first colostrum intake 0.22 0.17 0.14 —0.11 0.45
N LBl M5 58— IR AT 5L
Crossfostering management %% ¥ 77 77 £ 0.12 -.0.70 0.05 -0.17 0.03
[ Cleaning before disinfection & Bij J& i 0.01 —0.04 0.02 -0.07 —0.01]
Number of disinfectants used 4 257118 F £ & 0.11 0.01 0.04 —0.07 0.09

CI-Confidence intervahaternary ammonium compounds (Roccal-D PlusR, DC&RR, SynergizeTM), aldehydes (DC&RR, SynergizeTM), oxidizing agents (VirkonR S), biguanindes (NolvasanR

UF 771

Solution), phenol (Tek-Trol R), iodine (Cetridine), chlorine, potassium peroxymonosulfate, phosphate compounds (StalosanR F), and sulfate compoundginactivate L.

intracellularis EEZZIEEY). B FHA K. KB #. 2. TRz H. B & 1LY TRE & L&Y T XS RN IERZFTE .
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) q«fﬁ £ & & Talita Pilar Resende", Carlos Eduardo Real Pereira’, Michelle de Paula Gabardo', Jodo Paulo Amaral Haddad"”
Pl 1 Seclogol ol oL s aibodes i swine herd o ins Gl s, Sl Toe s i the s o for e Zélia Inés Portela Lobato” and Roberto Mauricio Carvalho Guedes'
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Table 3 Linear regression results for risk factors, Only the “cleaning before disinfecting” showed a significant assodiation to the L.
intraceiularis nerd level seropositivity

Yariable H Ragresshon Ll
vl coefficiernt Standard error T Mmax
Mewbarn assistance at farrow and piglets’ first colastrum intake 0.22 o7 014 -1 045
Cross fostering managerment 0.12 0.0 005 017 003
[ Cleaning before disinfection 001 004 002 007 001 ]

Mumber of disinfectants used 011 001 QU -007 009

Ll - Confidence interval o aternary ammonium compounds (Roccal-D PlusR, DC&RR, SynergizeTM), aldehydes (DC&RR, SynergizeTM), oxidizing agents (VirkonR S),

UL//L\U biguanindes (NolvasanR Solution), phenol (Tek-Trol R), iodine (Cetridine), chlorine, potassium peroxymonosulfate, phosphate gompounds

m— (StalosanR F), and sulfate compounds inactivate L. intracellularis
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« Treatment:y5JT
 Injectable (clinically sick animals), water soluble and in-feed medication
o VRS CHTRRRE)  AKIEEYERIERL R 259
« Prevention: il
« Continuous use of in-feed medication (Restrictions and cost) 4214 AR 254 (FREIFIRA) .
 “Immunological windows” “ 25 1”7
« Pulse medication (7 to 14 days), interval (3 to 4 weeks) (beginning of grow-finishing), new pulse medication
BopR4eds (7£14X) , @R (3ZE4F) (£K-BREWHE) , KRS,
« Single pulse medication, based on herd seroprofile (or oral fluid)
BETEHAEMFERA (S ORR&E) HEXRBERPLHE.
- “Window” at the nursery f£ 51 “&EH” .
* Alternatives — Nutraceuticals & 1Xi - & F= -3 5 o
- Vaccine — Modified-live (Enterisol® lleitis, Boehringer Ingelheim — Oral/Nasal) Nutraceuticals 7 1 - B8 R yE& s Can AR/

L) .
« Vaccine - Killed (Porcilis lleitis, Merck Animal Health— IM) 251 - Kig s CiLRES .
« Vaccine new technologies ... JZE i A......

UFmG :



Isolation and in vitro antimicrobialsusceptibility of porcine oML M "‘['P"m
Lawsoniaintracellularis from Brazil and Thailand B2 75 f1Z [ (1] 7

S 35 2 DT 1 53 B RS 24 U e

Suphot Wattanaphansak®', Carlos Eduardo Real Pereira'”, Wenika Kaenson®, Pornchalit Assavacheep®,

Rachod Tantilertcharoen®, Talita Pilar Resende?, Javier Alberto Barrera-Zarate', Juliana Saes Vilaca de Oliveira-Lee’,

Ulrich Klein®, Cannie Jane Gebhart® and Roberto Mauricio Carvalho Guedes'
Table 1 Extracellular and intracellular MIC endpoints for 5 antimicrobials against two Brazilian L. intracellularis isolates. The bacteria were
prepared independently and tested twice. The endpoint was obtained from 3 replicates of each passage. Minimum Inhibitory Concentration (MIC)
ug/ml 5 FhT B 244560 79 b B G L P 557 0% DB (I 4R B A A L N MIC 28 55 B ST 1) 45 T IR P I . BN BRI 0 3 MEE RS H . S
P EE (MIC) pg/ml

Antimicrobials $iEZ§ Minimum Inhibitory Concentration (MIC) pg/ml B{EKME K E

BRPHEO1_E5Passages 13-14 BRPHEO2_E8Passages13-14
Intracellular activity = Extracellular activity Intracellular activity = Extracellular activity
JEL A ¥ 1 Jsh i P JRLA P Jfagh i P

1. Chlortetracycline 32-64 32-64 8-16 64

2. Lincomycin #kiJ &2 > 128 > 128 > 128 > 128

3. Tiamulin Z=IWP 3 &= <0.125 1-2 1-2 0.5

4. Tylosin Z& )R 6 &% 2-8 > 128 2 16-32

5. Valnemulin JRJE bk <0.125 <0.125 <0.125 <0.125

A

Wattanaphansak et al BMC Microbiology (2019) 19:27
UF 7 G httpsy//doi.org/10.1186/512866-019-1397-7
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The effects of zinc amino acid complex supplementation on the porcine host
responseto Lawsonia intracellularis infection
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Table 1 Animal treatments sh# b3
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DI-EJ VETERIN,

Treatment Y847 Pens/treatmen Pigs/pen Pigs/treatment Zn level (ppm) and source Challenge #kiR
|UNET BE=3 A IL18k
Positive control PHYEXTHR 6 18 125, S0, Yes f&
ZnAA in feed TARIFERINEE 6 18 75 S04+50 Availa ZN Yes #&
RERE S
ZnAALQ in water KHERIH 6 3 18 125 S0,+Availa ZN LQ Yes &
PR EERBAE
Negative control Pt} 6 3 18 125, S0, No &
A 1001 2 B
1.51
0 H J .
/o Grgs/s_ Le/S\'O”S = Gross Lesions score
RGBS 71 o KIS
mX
£ £ 0 101
2 8 &
i 50 1 ab = Treatment
g 5 g WPositive Control
=0 b @ B ZnAA
b S 051 MznAA LQ
254 15
01 0.0+
L] L L] L] L] L] 8
14 21 28 14 21 28
3 : : Leite efal, Vet Res (2018) 49.68
UF77G Days post-infection BRI E R Days post-infection https://dol.org/10.1186/513567-018-0581-3



The effects of zinc amino acid complex supplementation on the porcine host

responseto Lawsonia intracellularis infection
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14 21 28 9
Lelte et al, Vier Res [2018) 49.88

Treatment Y8JT Pens/treatmen®® Pigs/pen Pigs/treatment Zn level (ppm) and source Challenge k4R
HeNMNETF FrR=k FeHIL18k
Positive control PHYEXTHE 6 3 18 125, S0, Yes &
ZnAA in feed TARIHRERINEE 6 3 18 75 S04 +50 Availa ZN Yes &
BEMRE AW
ZnAALQ in water JKHR¥RN 6 3 18 125 SO, +Availa ZN LQ Yes J&
B R AR
Negative control BHTENSHE 6 18 125, SO, No &
A B 10 P
B
2.0+
4|:|...
21 g 15 =
2 15- =
ﬁ o = @ o 5
8 & 50 8 Treatment 2
EN:;; 03 n w 1.0 B Fositive Control E
4@ L 4. O e ZnAA = 504
0 & ZnAA LQ =
25 1 X 05 &
5 T
01 = n- 0.0+ 2
R0 14 ﬁ%ni
Daj.rs post |nfeut|ﬂn Days post- ;nfe-ctmn Days puﬁ |nfer:t|=:rn &
% histologic lesions 3 ZHA H 73+ i

UF#G

httpsy//dol.org/10.1186/513567-018-0581-3
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Bacillus pumilus probiotic feed
supplementation mitigates Lawsonia
intracellularis shedding and lesions

w VETERINARY

Opriessnig et al. Vet Fe
httpss//doi.org/10.118

& FT5 A%

(B. amyloliquefaciens)
(B. licheniformis)

(B. pumilus)

Tanja Opriessnig' @, Anbu K. Karuppannan®, Dana Beckler®, Tahar Ait-Ali", Ana Cubas-Atienzar'
and Patrick G. Halbur®

FMHE N 57 AR A B R AL

Day post Lawsonia intracellularis inoculation

Dk it L g 40 |

Pig age in weeks 25w 3w 4w 5w 6w 7& 8w 9w ¥
R 0 —o+e——0—+—0—O0—0—0—O0—0—0 Oam 2
Pigs | .28 -21 -14 -7 (0] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15} 16
353" I‘:S W,RS j RS RS RS RS RS RS RS | W
Treatment groups: .
TO1-LAW (n=10) To1
TO2-LAW (n=10) TO2 2
TO3-LAW (n=10) TO3 ? %
VAC-LAW (n=10) Base?é LAW =
POS-CONTROL (n=20) Basei LAW

NEG-CONTROL (n=10) Base!

____________

,,,,,,,,,,,,

* * RS = Rectal swab collections
M N 57 . Lawsonia . il Lawsonia B = Blood collection
ik Mt gy el CEL
i3 (VAC) Fi (LAW)

RS: REHBI T
BoRAEMAE
W FRE

Figure 2 Experimental design including time lines and major sampling events. Base, base diet; TO1, base diet with Bacillus amyloliquefaciens,
TO2, base diet with Bacillus licheniformis, and T03, base diet with Bacillus pumilus. SZ& % 6335 i (Al 28 F1 & B EURE (. Base: LRk, T01:. 10
U F 771 G BI0veh ZFrr i Rt FR: TO2: IR I0HA o fUAF s A BE Al FR ;s TO3: I 0 B 28 FURF BT X S it I AR



Bacillus pumilus probiotic feed N8 verermar éi‘:ﬁa:;;
supplementation mitigates Lawsonia axsmmsscsri %{ﬂ
intracellularis shedding and lesions ~ #"* " 7ehas

77F'7I<( E‘JE%%* n%/ﬁ - - - :‘ecals::ddln; - - IHC
Tanja Opriessnig'*"®, Anbu K. Karuppannan?, Dana Beckler®, Tahar Ait-Ali', Ana Cubas-Atienzar’
and Patrick G. Halbur”
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EEQCREEERBRER
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Figure 3 Group mean log10 L. intracellularis DNA in rectal swabs over time. Different superscripts (A,B,C) at a :
day post-challenge indicate a significant (P < 0.05) difference among groups. & 3 B [ 28 4k 1 B 7 i A 55 AR B 3
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Vaccines J%&

— Vaccine (Enterisol® lleitis, Boehringer Ingelheim) i (Enterisol® lleitis, ARk A A7)

— Vaccine (Porcilis lleitis, Merck Animal Health) 2 (Porcilis lleitis, ER v Sh¥ £ {2 7))

— Other alternatives A #Z/¢ H

12



Onset and duration of fecal shedding, cell-mediated W AE BE A B 1 4 55 Rk B 4 M P =5 2% IC B S v

veterinary and humoral immune responscs in pigs afier i it = LTS . AN BRAERA e
microbiology e e YR 28 52 ) A A I T T4 6 11
attenuated vaccine strain of "
Lawsonia intracellularis B - B DL B W s RS
- T e o
Roberto M.C. Guedes', Connie J. Gebhart
3 T 20 ;
. Serum IgG & ARERELIG ELISPOTRBESETA | nojml
B 7 g i A 15
#® 8 _
= 5 S 10 [
ﬁ o © 6
= | °§ 4 O 5
] 5 j I
gt | B 2 0 JW |
5 é} 0 ‘ LZL % 4% — T T T T T T T T T T
9 14 21 28* 35 42 49 56 63 70 77 84 91 s 2 ne B Control
Days post exposure 2 E B Vaccinated 10 Mg/ ml
%@EB@%%’Q E % 30 O Challenged
: o _ ]
: —_—
® 10 . O =25 —
B o 8 Fecal SheddingZ&{EHERX § £
§ § -E 8 — _g 20 —
RSO 6 o _ [ ]
2 = E o 15 —
% 2 ;- 2 10
, 8 0 T T T T .]\ T T T T T T D\ 5 1 1
7 14 21 28" 35 42 49 56 63 70 77 84 91 . |_| | | l . I _

Days post inoculation P E R E

O Control B Vaccinated O Challenged Days post inoculation

o 14 21 28 35 42 49 56 63 70 77 84 91
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Evaluation of protective immunity in pigs following oral
administration of an avirulent live vaccine of Lawsonia

Intracellularis

Jeremy J. Kroll, BS; Michael B. Root, PhD; Steven McOrist, BVSc, PhD

100

*
n

a0

&0

40

Positive (%)

20

0 T 14 21 28 a5 42
Diay of Experiment

Table 1—Mean £SE scores for macroscopic and microscopic lesions in
samples of ileum and colon obtained from 3 groups*of pigs in experiment 1

Macroscopiclesionst Microscopiclesionst

Figure 1—Fecal shedding of Lawsonia intracellularis in pigs
orally vaccinated with an avirulent live vaccine and
unvaccinated challenge-control pigs that were challenge
exposed 21 days later with virulent L intracellularis during
experiment 1. Fecal shedding was determined on the basis
of positive results for a polymerase chain reaction assay.
Fifteen pigs were vaccinated and challenged exposed
(triangle), 10 pigs were unvaccinated and challenge
exposed (square), and 10 pigs were unvaccinated and not
challenge exposed (cirle). Day 0 is the day of oral
administration of vaccine or culture medium.

Group lleum Colon Ileum Colon

Vaccinates 15 1. 5+0. 192 1. 0+0. 00a 0. 440. 19a 0. 0+0. 00a
E?Zile“ge_contml 10 3. 6+0. 220 2. 0+0. 39b 9. 4+40. 34b 1. 5+0. 43b
E?iit”e_contml 10 | 1.1#0.100 | 1.0+0.00= | 0.0%0.002 | 0.0%0.00s

*Groups consisted of pigs vaccinated by oral administration of an avirulent live vaccine of Lawsonia
intra-cellularis on day 0 and challenge exposed on day 21 with virulent heterologous L intracellularis
(vaccinates), pigs that were orally administered culture medium on day 0 and challenge exposed on day
21 with virulent L intracellularis (challenge-control pigs), and pigs that were orally administered culture
medium on day 0 and were not challenge exposed (negative-control pigs). tMacroscopic lesions were
scored on a scale from 1 (normal) to 4 (severe thickening). tMicroscopic lesions were scored on a scale
from 0 (normal) to 3 (severe-diffuse).

“Within a column, values with different superscript letters differ significantly (P< 0.05).

AJVR, Vol 65, Mo. b, May 2004 14



Evaluation of protective immunity in pigs following oral administration of an
avirulent live vaccine of Lawsonia intracellularis
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Jeremy J. Kroll, BS; Michael B. Roof, PhD; Steven McOrist, BVSc, PhD

100
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F 60
e
= 40
'
&

20

0 3 : it
0 7 14 21 28 35 42
Day of Experiment

Figure 1—Fecal shedding of Lawsonia intracellularis in pigs
orally vaccinated with an avirulent live vaccine and unvaccinated
challenge-control pigs that were challenge exposed 21 days later
with virulent L intracellularis during experiment 1. Fecal shedding
was determined on the basis of positive results for a polymerase
chain reaction assay. Fifteen pigs were vaccinated and
challenged exposed (triangle), 10 pigs were unvaccinated and
challenge exposed (square), and 10 pigs were unvaccinated and
not challenge exposed (cirle). Day 0 is the day of oral
administration of vaccine or culture medium.

P -S89 1 18], IR JC B35 B AT R FE A2 i ) Bk v e
AU PSS A N P AR E R A OL, 21 KA, XL 2 21
WL AR R TP . MR IR B s N R R PR Ak £ SR 2
FAEVENTIL. 16 S FERD TR R 7 isE (=MJE) , 10
SRR BERNEE B I A TR (7T, 10 SRBEREERZE HEA
Pefmag (EJE) o 55 0 ROy IR BT B TR 2R H 3.

Table 2—Mean + SE scores for microscopic lesions and percentage of tissues with positive results for
immunohistochemical (IHC) analysis by use of Latvsonia-Specific monoclonal antibodies in sam-ples of ileum and
colon obtained from 4 groups* of pigs in experiment 4 Z1%& i1 [0] 7 F1 45 i A BA0% 28 1 H A 0 £ SE 43 FME
P PGB R S 1 B e B LA T g Ak (IHC) b4 S 2 B I 4 Jr Tl

lleum [B]f Colon &%
Lesion scoretiii IHC (%)%.5

Group 74 Lesion scoretiii it IHC (%) RBHL  irsy $Hik
Vaccinates-Water delivery /K %
73 200.30 £ 0.182 152 0.15 x0.11a 10ab
Vaccinates-Jrench iRk %)% 200.65 £ 0.252 302 0.25 + 0.182b 10ab
Challenge-control pigs #kik %} 18 41 292.32 +0.29° 790 0.70 + 0.29v 35b
Strict-Control pigs J™#& X} fE 21 130.0 + 0.00¢° ot 0.0 £ 0.002 ot

*Groups consisted of pigs vaccinated by oral administration of an avirulent live vaccine of L intracellularis on day 0 via addition to the
water supply and challenge exposed on day 21 with virulent heterologous L intracellularis (vaccinates-water delivery), pigs
vaccinated by direct oral drench administration of a 2-mL volume to each pig and challenge exposed on day 21 with virulent L
Intrace/Zu/ar/s (vaccinates-drench), pigs admin* istered culture medium on day 0 and challenge exposed on day 21 with virulent L
intracellularis (challengecontrol pigs), and pigs that were not administered vaccine or culture medium and were not challenge
exposed (strict-control pigs). tMicroscopic lesions were scored on a scale from 0 (normal) to 3 (severe-diffuse). tOne ileum sample
had inflammation and fibrosis indicative of proliferative enteropathy and as a resuh, mucosal crypts had been shed and could not be
evaluated. **Within a column, values with different superscript letters differ significantly (P< 0.05). * A AIALFEES 0 Kl 7E sk
IR A L35 03 2 M BEAT UM, JRAESE 21 RIEALTH R RIRAI A LW AE (Rm-dt0 © BB ER Ok 2 Z2THE
PIMREEE T, FEAESE 21 RIEMMTTEE L /ntrace/Zu/ar/s  (EEE-REE) ¢ 55 0 RyESIREFRIL, IHAES 21 REEMTHH L intracellularis ($k
ST RRSE D 5 RVES I B TR B AR AR 0 RS R IRAED) o A—ANEIBFEAR I T SORE A 4E4L, R T AR,
DRI RE IR R s i v, TOIRHEAT VPAl . —H2h,  EARFREARIEE = 7 3% (P<0.05) .
TGroup not included in the statistical analysis of percentage IHC positive samples. 15

y PR AN A WA Y
RN IHC SHPEREAE 73 LLGi it 70 M 4 ) o AJVR, Vol BB, Mo. b, May 2004



A novel inactivated vaccine against Lawsonia intracellularis induces rapid =~ **°“'"*

induction of humoral immunity, reduction of bacterial shedding and %
provides robust gut barrier function TN

F. Roerink **, C.L. Morgan®, S.M. Knetter ®, M.-H. Passat ", A.L. Archibald”, T. Ait-Ali ®*, E.L. Strait ®

2 Merck Animal Health, 2 Giralda Farms, Madison, Nj 07940, USA
B The Roslin Institute and Royal (Dick) School of Veterinary Studies, University of Edinburgh, Easter Bush Campus, Roslin, Midlothian EH25 9RG, UK
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What is new about L. intracellularis vaccmes’[]:y
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single-immunization protection

Potent O-antigen-deficient (rough)
mutants of Salmonella Typhimurium
secreting Lawsonia intracellularis antigens
enhance immunogenicity and provide

against proliferative enteropathy
and salmonellosis in a murine model

ﬁ VETERINARY RE! I:B
4

Suyeon Park' ', Gayeon Won'!, Jehyoung Kim’, Hyeun Bum Kim?®* and John Hwa Lee

« LatA (OptA,OptB) watson etal, 2011, LfIIC won & Lee, 2018, @and Lhly kim et al, 2017

M VC OptA VC OptB M VC LfliC vC Lhly
kDa kDa
50 . ¢ 50
26 26

— 4 —

Figure 1 Immunoblot analysis of optA, optB, LAliC and Lhly antigens expressed in JOL1800 derived strains, JOL1809, JOL1810, JOL1811
and JOL1812, respectively. The respective vaccing strains were grown in LB broth to mid-log phase and then the culture supermnatants were
collecied and subjected to'Western blot analysis using protein-specific hyperimmune sera raised in rabbits. The expression plasmid, pJHLSS
rransformed into JOLS1 2 was used as a vector control. The predicred molecular mass of the expreszed recombinant proteins were —17 kDa for
CptA, ~41.1 kDa for OptB, ~3848 kDa for FIC and ~30 kDa for Hly. Lana M, size marker; lane C, vector control; lane OptA, 2 peliet of JOLTBOS: [ana
CyptB, 2 pellet of JOL1810; lane FIIC, a pellet of JOL1811; lane Hiy, a pellet of JOL1812.

SEUG T T LB 7R I AH N 1 1 B R
SRR WS IR BB IEAT
Western blot7)#fr. 48 FIE S 71K N 7 A2 iR 5t
P e % LA BEAT B R e I A

LIS XTI AT F AL T RIS BRI JHL65 K JOLI12
VE AT 1

TG R Rk E A E A U T R E 5
N: OptAZIN17 kDa, OptB#JN41.1 kDa, F1iC
#)70438. 6 kDa, Hly#%j930 kDa. 18

Park et al. Vet Res (2078} 49:57
hitpsyfdolorg/10.1186/513567-018-0552-8

EHtERBERRYS



Humoral imune respons/&yk %%

OptA OptB FliC Hly
o Caniral
=l & = h':muni:uu
o B0
5 o
pit 204
5

i (il e
0 2 4 6 B8 0 2 4 6 8 f 2 4 & 8 o 2 4 & swpl

Figure 2 Humoral immune responses specific to each purified Ll antigen protein. Titers of serum lgG were maasured in the mice immunized
with the mixture of JOL1300 derivatives. Contrel, a group inoculated with PES; immunized, groups immunized with a combined formula of four
JOL1200 derivatives. The error bars indicate the standard deviation (sd). wipi week post-immunization; *P< 0,05 compared ta titers of the control

group.
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Figure 3 Mucosal immune response. Titers of intestinal secretory Iga (slg8) (A) and virginal slga (B) obiained after vaccination with a co-mixture
of all the four strains. The responses measured against each LI pratein by an indirect ELISA using individual recombinant proteins a5 coating
antigens. Each data points represent mean = standard deviation (sd) of 10 mice/group. *P «< 0,05, wpi: week post-immunization. ns: non-significant.
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Figure 4 Humaoral and mucosal immune responses specific to
the Salmonella OMP. Titers of serum lgG titers (@) and virginal siga
(b} after immunization with JOL1809, $3L1810, JOL1311 and JOL1812
in the mice via an aral route. Data are the means for all mice in each
group {n = 10). FBS, antibodies elicited in the non-immunized mice;
Opté, antibodies spedific to OptA elicited by the immunization in the
mice; OptB, antibodies specific ta OptE elicited by the immunization
irs thee mice; LFIC, antibodies specific o FIC elicited by the
immunization in the mice; LHly, antibodies specific to Hiy elicited by
the immunization in the mice. Error bars indicate standard deviation
{=d). wipiz week postimmunization; P < 005 (vs. PES).
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Figure 7 Protection efficacies of four rough 5T-based LI
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against LI was assessed based on the presence of gDMNA in stool
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Figure 8 Protection efficacies of Salmonelo-based LI vaccines against a virulent 5. Typhimurium. Mice immunized with either
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Fig. 4. Inhibitory effect of rabbit sera on CFSE- labelled avirulent L. intracellularis penerration in [PEC-1 cells: negative control sera (sera obrained prior to im-
munization, pooled and precleared of anti-LPS antibodies), ant-L Intracellularls sera (serum from rabbite immunized with whole avirulent bacteria), sera from
rabbits immunized with recombinant protelns: antd-rli0169, and-rLi0649, and-rLIO710 FIC, ant-rl11153; serum concenfrations used in assay SO00pgsml (A)
1000 wgml (B) and 2000 pgml (C). All sera were cleared from antbodies against LPS. Percent inhibitdon = (1- % of flusrescence of CFSE bacteria ncubated with
serum S % of luorescence of CFSE bacteria {control]) x 100, Data presented for 4 biological replicates. The ervor bar shows standard deviation of mean value of 4
biological replicates. (™1 p = 0001, ("™ p = 0.01 and (") p = 0.05, (ns) not significant.
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