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> RER ARG RANRE: E&tHE, 18S0HERAER, KEI0H KWK, KfEe2:k, fitimtis,

> Diarrhea occurred in a group of farms: reserve sows, about 180 days old, onset of disease in October in the fall, the number ofonset of disease
was 62, with soil-yellow scanty feces.>

> Kaill: SREATF ARG M. 58 =il A s BHYE, YYRFIRE M. E%: YYR 7% WSS IR, &
DFESHL. IR TRIH, WP 5L. (RPETEIS~99% . i ZHfi & M N 77 7k IS B I 2 .

> Test: The anal swab collected was negative for reagent A, negative for a third-party testing company, and positive for reagent YY.Re check: YY detected the
common diarrhea pathogen, and some samples were strongly positive for L. i nucleic acid. Sequencingshowed 98~99% homology with L. i. Finally, it was determined

that the infection was caused by Lawsonia cytidis.

vV BT R NEER: KAWERR (RIRWR) +FHEHE, SRFEARE .

> Treatment plan and results macrolides (tylosin)+ quaternary ammonium salt dlsmfectlon 5 days after the return to stable.

T B
- HAMEE Sample PRIEPCREIMIZR (CT) ?i s e © I (]

28%% (E101103) 25. 098 sugissvy | oo | s

Sequences producing significant alignments Download v Select columns ¥ Show | 100 ¥

()

5842 (E400044) 38. 051 B

2% (E401178) 39. 176 ) — ot 1% 148 2 £ el
78 28. 465
79 NOCT

sp. strain USS-ML1 168 ribosomal RNA gene, partial sequence Desulfovibrio sp. 220 220 99% 4e53 97.66% 1426 ON554837.1

i strain PG-178-WT-4 168 ribosomal RNA gene, partial sequence Desulfovi 219 219 98% 1e52 9764% 1489 MN5374811

strain 101620294/30865080 ufuri 219 219 98% 1e52 9764% 1485 MN306006.1

strain IC1 ulfuric... 219 657 98%  1e-52 97.64% 3251440 CP0362951
sp. strain GSRB 168 ribosomal RNA gene, p: 219 219 98% 1e-52 9764% 1010 MF5218251
lzﬂ rij : I A \ A N CO n t r O ]_ NOCT sp. Marseille-P6017 partial 16S rRNA gene, strain Marseille-P6017 Desulfovibriosp. Marse... 219 219 98% 1e52 97.64% 1546 LT996086.1

strain CNM359-16 168 ribosomal RNA gene, partial ulfuric. .. 219 219 98%  1e52 9764% 1206 KY695254 1

S EMEE B Control NOCT

Uncultured D sp. clone Ced_Swamp_G1 168 ribosomal RNA gene. fovibri. 219 219 98% 1e52 9764% 1513 MG367109.1
Uncultured D sp. clone TR_Beef_C2 168 ribosomal | RNA gen: ifovibri 219 219 98% 1e52 9764% 1513 MG367108.1
Uncultured Ds clone TR_P e_E3 168 ribosomal RNA gel ri 219 219 98% 1e52 97.64% 1513 MG367107.1
= FHAEXT R P Control 19. 395 ﬂ ﬂ
] strain DSM 233-AFMT-1%NaCI-C01 16S ribosomal RNA g 219 219 98% 1e52 9764% 1523 0Q608763.1
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due to suspected ileitis
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Widespread and dangerous infections with intracellular Lawsonella spp
BHESE: KBt , M5 IKE, P17, Rkek, PED, TGE - -
Finishing pigs: £scherichia coll, Lawsonia intracellular,
Salmon, spirochete, PED, TGE
Growing pigs: Lawsonia intracellular, Salmonella, PED, TGE

BRE: BN #RIKE, ¥, PED, TGE
Ja &M (BRPL) PHMEZR: 44.44%~66.67%

Positive

E. coli E. coli E. coli (up to 12 weeks) |
C. perfrigens C |
C. difficile |

Enterococcus spp. |

Cystoisospora suis |

Rotavirus |

C. perfrigens A l |

TGEV

PEDV and other coronaviruses

| | Lawsonia intracellularis

Salmonella spp.

Mspw spp.

Fatteners/finishers

Suckling pigs Weaners

Adults

ate of gilts(Restricted antibiotics): 44.44%~66.6 7%

R4 REBEMLIEANERAS
FEARW) HnlE Itk k(%)

175 18 12 66.67
89 18 8 44
203 18 10 53.56

—SCREREE, 2023

Figure 2. Incidence of pathogens in enteric disease in pigs related to age (modified from Ségales et al.,

2013) [6].
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Growth and decline of antigen and antibody after iinfection

B R KEIG:  leitis occurs

VIR RAEIR1.5~4.5 ) ;
V Clinical symptoms 1.5 to 4.5 weeks.

v U NS R I
(PCR) ;

vV Nucleic acid (PCR) can be
detectedin feces after | week;

v 2 JH W R R I 2ITFN-y (ELISPOT)

vV 'IFN can be detected within 2 Weeks—Y(ELISP&“)

v 2 JE ki 2tk (ELISA)

AL [A]

Antibody can be detected after
2weeks (ELISA), and the duration
Islong

IFN-y producing
cells by ELISPOT

Fecal shedding
detected by PCR

Total antibody
response by ELISA

Intensity of reaction

Exposure to L.
intracellularis

B Weeks

Figure 2. Dectection of Lawsonia intracellularis infection. A. Time post-infection of detection of infection by each technique. Boldfaced
techniques are those most widely used in veterinary diagnostic laboratories globally. dpi = days post-infection. B. Graphic representation
of the course of L. intracellularis infection, clinical signs, immune reaction, and adaptive immune response. Solid blue line = clinical signs
with interventions. Dashed blue line = clinical signs without interventions. Orange line = IFN-y detection. Solid black line = fecal shedding
detection without interventions. Dotted black line = fecal shedding detection with interventions. Green line = total antibody response.

-Campillo et al., 2021
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Detection techniques at different stages after |nfect|on

R fE7d ,L,xﬂ):7 10K R )=21 28K
—%EK'%1E7F$EII__IIZI/HI?K¥ }:?\‘ﬂjé/ //\ 5%
o TIHPCR « Warthin-Starry o HigEE o0 2 0 Bt S
e I EEPCR REFAR(WS) 5% ELISA
e LAMP « BIALYE o [BIZERIETICH
e RPA-LFD (IHC) A1 MIFAT
o TN E . BIEII RS
A=A
» Common PCR ElHl_:A) L BEDHT(IPMA)
* Fluoresce o WICIRNPIZATIY « ELISA

quantitative PCR
* LAMP
* RPA-LFD

Warthin Starry%ﬁ(/a%%mg teChnO|0gy(WS)l. IFAT dﬂeteCtlon by Tale| il_ ;ez_s S
Immunohisto chemistry(IHC) .mrlnuno uorescgrcche an "' veis(IPMA
Immunofluo rescenceassay (IFA) mmunoperoxidase monolayer analysis( )

Fluorescence In Situ Hybridization(FISH)
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The background of the project for the ileitis antibody test kit

= L o SN =A\ . A S N
o WA RE, L OFORASRIGH ELISA

%jfﬁjjjnﬂfio Several ELISAs have been developed for the detection of
Against the background of resistance reductionand resistance prohibition, the L. intracellularis antibodies in serum.'®*****! Most are com-

EiHERBERTHY =

econom|C‘I(;:s§g?sfiause‘d byL'L‘. Lo thiplg SISy VLV\Ll! B:e'corrle‘more i”?nmore Se”%‘&itivc ELISAs, the major advantage of which is their ability
* %ﬁ&v&)ﬁlm%}\ fiﬁli ’ PCRZ< ﬁamé/ﬁﬁﬁ*ﬁ/)\ﬂ to selectively detect the antibody recognized by the plated
ERPIRAS antigen, even in crude or impure samples. To date, only one com-
The pigs were discharged intermittently after infection, and PCR could not mercial kit is available (Svanovir L. intracellularis/Ileitis-Ab;
completely andaccurately dit.eCt the status of pigs. - Table 1).**'"” This test is unable to quantify the response
- H HI ljil ﬁ[\ r':[ﬁ%j%zm‘fﬁi:‘ {ﬁﬁﬁ‘ ﬁﬁgﬁﬁﬁn”/ﬂz against L. intracellularis, and sensitivity may vary depend-
ELISA Hiikiz Wi & ing on the value of percent inhibition (PI) selected; at PI = 35
Attpgezené,_there its_, ?(.'tath%f reliabled act:)curadteand suitable commercial ELISA | the test sensitivity is 72% and the specificity reaches 93‘?‘&;-.41
antipocy qiagnostick’s at home and abroad. N N Lawsonia-specific serum antibody responses, IgG and IgM,
* Eﬁjﬂlﬁlﬂi’ﬁ{ﬁﬁ‘ﬁilﬁﬁ‘ E%%&Eﬁ%#@ﬁ& can be delfcted in serum 2wk }z;ftcrpinfection (Fig. JigB];

%\ﬂzfﬁ\ ﬁfﬁ?%ff{%{%ﬂ%ﬁj&%fﬁﬁ%{]:ﬂ they peak at 3— 4wk and remain detectable for up to 13 wk

post-infection.” ™

Aiming to provide an effective tool for theepidemiological investigation of
ileitis, theassessment of the effectiveness of vaccineimmunization or drugs, --Jacobson, 2011
and the assessment of theeffectiveness of disease decontamination
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R&D process for animal diagnostic products (antibodies) S
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H
. aﬁc%a en-based seed establishment and

identification; antigenicity, specificity and purity, ¢ GMP workshop * a certain number of
preservation conditions * Continuous productionof kit pilot products

* Comparative experiments: with whole 5 to 10 batches of kits * Large number of
bacteriophage, etc., other fragments that * Comprehensive testing clinicalsamples

* Production process ‘studies: antigen preparation e+ Adaptation of production (positive

* Optimization of diagnostic methods processesto mass andnegative)

* assembly and finished product inspection production, If necessary * detection tests

* Tests of the kits as well as finished product * Determining
testing programs and criteria fordetermining: theeffectiveness of
traits, sterility,sensitivity, thepractical
speC|f|C|ty reproducibility,pattern of extinction application ofthe kit

* Shelf life
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Core research and development path of ileitis antibody ELISA
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ILEITIS DIAGNOSTIC ASSAY T 2006 BOEHRINGER | KROLL, Jeremy, J BE & ¥E /
‘REEREErMMTS
Evaluation of a novel enzyme-linked HAF Danish Institute for Henrictte Toft A R
immunosorbent assay for serological elsevier/Veterinar| 2005 |Food and Veterinary Boesen THEEBRY) /
diagnosis of porcine proliferative enteropathy| y Microbiology Research
g
RIBEM PRI AN T EL K ER S2ps oA - s = AM180252.1/L00065 Outer membrane lipoprotein-sorting protein/outer
AR CELI06SE R fE 5 RIA S 2017 MERL KRS SR NC 008011.1/LI_RS00355 membrane lipoprotein chaperone LolA
RS HRE R EEANTMERIARXELISA S SA = s s " flagellar hook-basal body complex protein
AT S B ST 2021 R K= e NC _008011.1/LI RS03115 ik
R AR KHELI0902E A B s iR S & S A s e = ./ AM180252.1/L10902 . . .
R G EEELISA T 5 2 <7 130125 R F =2 VA0 2021 TRR K TFHx>% NC_008011.1/LI RS04915 outer membrane protein/OmpA family protein
AM180252.1/L10902 . : :
NC_008011.1/LI RS04915 outer membrane protein/OmpA family protein
AM180252.1/L11022 Outer membrane protein/OmpH family outer membrane
" s . NN NC 008011.1/LI_RS05590 rotein
REASHRRERREEBANELRE  wowy | 201 —— - - - °
L e ELISA/ N TR E L SHIH N A AM180252.1/L11024 Outer membrane protein/protective antigen
NC_008011.1/LI_RS05600 | OMAS&7/outer membrane protein assembly factor BamA
AM180252.1/L10235 Surface lipoprotein/
NC_008011.1/LI_RS01305 VacJ family lipoprotein
AM180252.1/L10649 NA/autotransporter outer membrane beta-barrel domain-
BE N 2R ELI0710FILI0649E & i B 4% 3= S LS - . — NC 008011.1/LI_RS03555 |containing protein
y —_— N T 2022 HIES 1
A R ELISAR U FT SR A RS2 FALE PLLRFRAZL R FEH AMIS0252.1/LI10710 |~
NC_008011.1/LI_RS03890 [~/ a&cHn
Antigenic and functional profiles of a College of
Lawsonia intracellularis protein that shows| HFi/Vet Res Veterinary Medicine, Gayeon Won and AM180252.1/L10570 . . . .
a flagellin-like trait and its immuno- 2018 1 chonbuk National | John Hwa Lee | NC 008011.1/LI RS03135 | | agellinand related hook-associated proteins/flagellin
stimulatory assessment University
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1. Encapsulation of intracellular Lawsoma

BAMGanG Indux - Jamason-Wolf

LR

Mrkr] [0 Surface Probabilty Piet - Emin

Advantages: Efficient in vitroexpression. Disadvantages:
poor coverage ofindividual proteins, poor sensitivity R o] &M
3. Select flgE protein (flagellar hook matrix complex protem

and selectively optimize protein expression based on  fIgEE [ CHEEM-FEARE G H D #7050 R M7
sequence characteristics.
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International Pig Digestive Diseases Symposium

 H 31k M 6 1iF Protein expression and validation
= * JD1M JD2ID3  flgEM

> KDa1a0 K
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—26
* Both full-length and three types of truncated proteins,,

can be effectively expressed.

* The binding ability of JD1 protein to antibodies Is hrgtes
In the hybridization of intracellular Lawsonia positive
serum.

* Further analysis is still needed to screen for the most  3MARMEE I AMFRIEXEEKAGEEHFRIEREE
suitable target antigen
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Establishment of standard sample tray- IFAT method confirmation
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Attacking a poisoned pig g1 5
naturally infected pigs H RGeS

10 weeks after weaning W55 108 26
20 weeks after weaning W20 28
Total st 59

SPF pig SPF¥ 39

Nucleic acid-negative pigs AR 25
Total jsSan 123
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System Optimization 1 ORI
Mi%ﬁn@cl | | |
Determination of coating concentration and enzyme-linked secondary Determination of sample incubation time
antibody concentration using chessboard titration method X . ‘
B T 0 L AR P A b — Lk FEAIE B I R 5
IDIEH [FATS 5 | (%N ] Eﬁl‘ﬂﬁth .
30min 60min 90min
0015 & AR I, 37TRETHR1/NEE, PBSHE:. 1. 400 T 1435 1721 1801
1: 200 R 0.967 1.246 1.526
4pg/ml | 2ug/ml | Tug/ml 10.5pg/ml|  0.25ug/ml 1: 150 | 5§5FH1 0.675 0.897 1.265
1: 100 55FH2 0.786 0.987 1.345
“Hilw | 483 | 500 | 587 | 557 ) 87 / B 0.145 0.443 0.431
—yiow | 4.66 / A 12 0.243 0.453 0.723
487 | 586 | 589 2.67 P AVE 0.966 1.213 1.489
“faw | 478 | 467 | 540 | 497 1.39 N AVE 0.194 0.448 0.577
P/N 4.978 2.707 2.581
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System Optimization 2 R ERERTT2

EROLI2

Determination of reaction time for enzyme-linked antibody

BEARELIA S R B [8] A B8 E TMBJEY) B & B jE] fO e 2
Determination of TMB substrate color development time

A EEARPLIANY B A B X EE AT TEEREXEE
30min 60min 90min 10min 15min 20min
1: 400 543 FH 1.675 1.876 2.021 1: 400 543 FH 1.387 1.535 1.876
1: 200 HRH 0.854 1.052 1.287 1: 200 HkH 0.967 1.282 1.354
1: 150 55 PH1 0.579 0.897 1.065 1: 150 55 PH1 0.675 0.642 1.231
1: 100 §5FH2 0.632 0.864 1.234 1: 100 §5FH2 0.786 0.786 1.143
/ ek Y 0.189 0.435 0.564 / IRy 0.145 0.134 0.375
/ [ 42 0.243 0.348 0.429 / 2 0.243 0.256 0.567
P AVE 0.935 1.172 1.402 P AVE 0.954 1.061 1.401
N AVE 0.216 0.392 0.497 N AVE 0.194 0.195 0.471
P/N 4.329 2.994 2.823 P/N 4.916 5.442 2.975
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Optimization sample of sealing liquid formula Optimization of Sample Dilution Form -;&a%@r—rlﬂﬂm’\

B AR T 7 R ARACRE A FEA B T B AL
ESNCiMITHES o FEARRE B FPRAL
IFATR : : : : : PABR Smi 5z | 7% | k4| 5%
TEL | iR | R3O R4 | RS A * ES
: 400 | HEFH | 1.789
1: 400 | 98B | 1904 | 1.124 | 1653 | 2383 | 1.052 0692 | L2 | 1527 ] 1387
: 200 TP | 1.265
1: 200 1 H 1.217 1.109 1.189 1.589 0.779 0.578 0.690 0.931 1.003
1: 150 | $9PA1 | 0603 | 0535 | 0794 | 0976 | 0.446 : 1501 SHFH1 | 0.865 | 0346 | 0523 | 0725 | 0776
1: 100 | §FH2 | 0.907 | 0.572 | 0.639 | 0.940 | 0.484 : 100 | 59FH2 | 0.754 | o385 | 0.710 | 0.715 0.851
/ BTkl | 0325 | 0.149 | 0.189 | 0.233 | 0.165 /| BIPEL | 0221 | 0.125 | 0243 | 0.228 0.297
/ A2 | 0473 | 0226 | 0208 | 0.254 | 0.252 / FAPE2 | 0.189 | 0.168 | 0.154 | 0.124 0.143
P AVE 1.163 | 0.835 | 1.069 | 1.168 | 0.570 P AVE 1.168 | 0.500 | 0.759 | 0.975 1.004
N AVE 0.399 | 0.188 | 0.199 | 0.244 | 0.209 N AVE 0.205 | 0.147 | 0.199 | 0.176 |  0.220
P/N 2914 | 4453 | 5384 | 4798 | 2.732 P/N 5699 | 3.415 | 3.822 | 5537 | 4.565
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ﬁﬁ@cut off line E‘Jﬁﬁﬁ Determination of ELISA cut-off threshold

ELISAI

11747 1E 5 88 MG AR (QFASGUE YA TERIREA ) ks, oIk i) s T AT [ E2ELISAI 2, 1 B FHFHME XS B FL, X
K gk Wt T Sk a0 dr, 153]0D450nm, TFES/PHEFEE (XD FMirdEZ (SD) , ¥S/PEH=X+3SD (HIS/P{H0.504)
I, HNPBHME; S/PE<X+2SD Bl (S/PIEO0.415) B, HUABHME, AT WE 2 a3 a5,

117 normal pig serum samples (samples verified as negative MR AERESH 5 E

by IFA) were diluted and subjected to indirect ELISA testing
under the best screening conditions. A negative and
positive control well was set up, and the test results were
statistically analyzed to obtain OD450nm. The average S/P
value (X) and standard deviation (SD) were calculated. When
the S/P value = X+3SD (i.e. S/P value 0.504), it was judged
as positive; When the S/P value is less than X+2SD (S/P
value 0.415), it is considered negative, and if it falls between
the two, it Is considered suspicious.

A
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ﬁ%ﬂ ij’y\[i[‘ﬁf%j@r'lﬁ ELISA diagnostic sensitivity and specificity

ELISA sensitivity and diagnostic specificity

ELISARBU A4 7

Positive quantity/tested quantity M E/ AN E = UL (%)
Artacking a poisoned pig B 22/23 95.70%
naturally infected pigs SRR Y
10} weeks after weaning W i 5 108 25/26 96.20%
20} weeks after weaning 4 =20 27/28 96.40%
Total v s
— ST 74/77 96.10%
R 8B/ AN E T (%)
SPF pig SPF#4 39/39 100%
Wucleic acid-negative pigs n chinically 15 A BH MR 5 B A% 1 H 4 0% 99/99 100%
negative herds "
Tt 138/138 100%

Total
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SRR TE
IFA 1:400
ﬁ%ﬁ% S/
1:2 1.765
1:4 1.696
1:8 1.654
1:16 1.586
1:32 1.398
1:64 1.087
1:128 0.986
1:256 0.875
1:512 0.765
1:1024 0.654
1:2048 0.321
1:4096 0.198

2.000

1.800

1.600

1.400

1.200

1.000

0.800

0.600

0.400

0.200

0.000

Analyze sensitivity and specificity

Ry SR REA S/P
DU

Analyze sensitivity SPF 0.160
CSFV 0.231
PCV2 0.323
PPV 0.180
PRV 0.198
PRRSV 0.276
PEDV 0.276
PoRV 0.321
LI-Negative 0.298

NTEROYIREEINILS
R R LI-Positive 1.432

1.600
1.400
1.200
1.000
0.800
0.600
0.400
0.200
0.000

GUANGZHOUW YOYOUMNG EILTEGQ Y L:um.

rmmxzm&ﬁﬂ:ﬁm |
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Specificity
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BEEERREFHTS
5 R A5 % Clinical compliance rate e
DA T it air P A A [ i it
FH 44 144 5 149 FH 44 139 8 147
JD1 ERis 10 62 72 JD3 A 15 59 74
it 154 67 221 &t 154 67 221
FHVERF &2 (U 93.51% FEPERF A% (RUsE) 90.26%
FHVERF &% CRe ) 92.54% FHYERF &% CReED 88.06%
SR B 93.21% BT 89.59%
WA T A — IKEI?; p— B T A T gﬁ =
FH A% 138 12 150 FH 44 140 7 147
: ; §E> Bk 16 55 71 D2 Bk 14 60 74
&t 154 67 221 &1t 154 67 221
FHPERT A 2 CRUBMD 89.61% FHPERT A2 (UMD 90.91%
IPERT A2 CReret) 82.09% MM a2 () 89.55%
MR E R 87.33% JRp e 90.50%
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BEEM Repeatability
HHNELEM Within batch repeatability
O & 3h - R THREE
FEERZFR 120231201-1 20231201-2 20231201-3| Ei5{E EZE (%)
FH M M55 1.275 1.23 1.16 1.222 0.058 4.74%
SSPRMIME | 0.837 0.887 0.876 0.867 0.026 3.03%
BRI I 5 0.159 0.163 0.149 0.157 0.007 4.59%
Heia] = M Repeatability between batches
LK " T2 =K
mBFR LHE | fREE 7T
e 20231201 | 20231202 | 20231203 ¥ # (%)
BRI M5 1.121 1.165 1.151 1.146 0.022 1.96%
S5 PR M MMIE 0.865 0.885 0.979 0.910 0.061 6.69%
M Iy 0.134 0.128 0.14 0.134 0.006 4.48%
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Summary: Prevention and control measures for ileitis
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Regular monitoring, timely isolation and elimination of ° i_D( %Elﬁ?r
positive animals,, ¢ ... N o« CREEMSTH] (BAKZ RO
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Appropriately increase the vaccination rate High nucleic acid detection rate:

v Wb *  Sampling contamination: fresh feces
Drug prevention * Environmental pollution: pigsty environment

* Suggest collecting an anal swab
* Sampling time (frequent in summer and
autumn)

Three application scenarios for antibody detection: Target: Weaned piglets and fattening pigs
PP / SRR ST

* Epidemiological investigation: whether medication and
PIEEMIOIOY J o VAT BUR: T R
vaccines are needed o P25 P A T
* Evaluation of the effectiveness of drug use vaccines . EIE%“E‘?%*&E%“?TE
* FEvaluation of purification effect on ileitis 7 AT



YOYyoung

RERRNX "% et
I"RETEEHP/INEL
E X = T AR Ak
IR EIFNEALN
=i fh(AFK)GMP LA =2 Ak

TI|

ik 14

VAT




