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F18 / Shigatoxin / verotoxin

Je 25T
Nz A 23 A
(#)363-954 &% HE2 228 254% 68 63
Tel.043-249-T500 Fax, 043-249-T535
=2 I 201449 58 19 529 B E L
NEWH ¥ swab 58 =EHHE
HZ 22l ¥ 53
ME No. NE u = LEX-HY M 2 F(EYGE %)
1 E¢lswab -1 (40%) Gram(-), rods Escherichia colil @ ¥ & &) 99.0%
2 2 swab-2 (508) Gram(-), rods Escherichia coli{ 84 2'&) 99.0%
3 #¥swab-3 (60~B0R) Gram(-), rods Escherichia colil S ¥ & 2'4') 99.0%
4 2 ¥swab-4 (60-80%) Gram(-), rods Escherichia colil @94 84) 99.0%
5 E#swab-5 (90%) EUE M2 HE.
Bactertial typing e s s s munas
*_:: AE L N kB8 987P K39 Fa1 Fig B 4l 2
1 ®tswab -1 (408) ¥ s 8y 84 84 84 LRE 52 U8,
2 EWswab-2 (50%) § B4 LL L L 28 o Shiga toxin, Vers toxin H .
3 =iswab-3 (60-80%) N s s4 =4 4 ¢ S bk o e
4 F @ swab-4 (60-B0R) L 88 84 g4 L LRHE =4 N,
I R BB AR RREREBABRERERREREN

Enterotoxigenic Escherichia coli (ETEC)

Diarrhea

Weight loss 4\

k=

ZH3} 3" CE
- A 2H3 1 FA(KSS)
- Toxin : STa, SThb, LT
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1 Shigatoxin producing Escherichia coli (STEC)

Colonization of the
jejunum and ileum

coli with
fimbriae

*_E.

Edema
4 Ataxia
Death
3
SHI W0 L0 HHE $ S4 UM - AR S2 23 -85, 254X, HA

- Toxin : STx;, STx,, STx2e

1 Shiga toxin

Shiga toxin -

s
LA 1A | IB

7.7kDa

Ribbon diagram of

Shiga toxin (Stx) Stx
from S. dysenteriae. Stx-1 differs from Stx by only one amino acid.
From PDB:1R40. Stx-2 shares 56% sequence identity with Stx-1.
(400 times more toxic)
Stx2e??
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EDP (Edema Disease Principle)2 ZA|5t0 IV (1971)

COMPARISON OF E. COLI ENDOTOXIN SHOCK
AND ACUTE EXPERIMENTAL EDEMA
DISEASE IN YOUNG PIGS

N. O. Nielsen, D.V.M., Ph.D,, and R. E. Clugston, D.V.M.

Department of Veterinary Pathology, Western College
of Veterinary Medicine, University of Saskatchewan,
Saskatoon, Canada

TABLE 2

A COMPARISON OF PROMINENT CLINICAL SIGNS SEEN
AFTER INTRAVENOUS INOCULATION OF EITHER ENDOTOXIN orR EDP

Hours after Inoculation

Sign Agent 3 6 12 24 48
Vomiti Endotoxin + * -3 - - =
omiting EDP + 1 _ . _ _
Depression g_g’; toxin I i E : :
Endotoxin = 4 + = —

Fever EDP H ’ o _ B
. Endotoxin + b -+ - —
Anorexia EDP + + - + +
Increased Endotoxin + == = = =
defecation EDP —_ — — = —
Subcutaneous Endotoxin — - — — —
edema EDP — — =+ 4 +
[ Neurological Endotoxin — = = — =
disturbances EDP - — - = +

* 4 Indicates all of the pigs affected.
+ = Indicates some of the pigs affected.
$ — Indicates none of the pigs affected.

2016.5 B=
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TABLE 3
EFFUSION INTO SEROUS CAVITIES

Hours after Inoculation

Site Agent 3 6 12 24 48
Endotoxin 24* 361 26 34 7 29 Nt —§ N —

Pleural EDP 12 35 12 3 20 N — N —
. Endotoxin 32 38 8 38 N — N — N —
Peritoneal EDP 40 35 1 285 1 29 N — N —
. . Endotoxin 1.5 25 N — N — N — N —
Pericardial EDP 15 — 1 — 129 N — N —

* Mean volume in milliliters of all four animals in the group.

} N=Normal fluid volume.
§ — Not determined.

t Mean protein content in g per 100 ml of all four animals in the group.
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FIGURE 6. Both sections are of cecum. (Left): normal; (right): a large amount of
edema in the submucosa, Section was taken from a pig killed 48 hours after inocula-
tion with EDP.

2016-05-12 13
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1 Verotoxin@| & 274 (1977)

INFECTION AND IMmunrTY, Dec. 1977, p. 775-779 Vol. 18, No. 3
Copyright © 1977 American Society for Microbiology Printed in U.S.A.

Vero Response to a Cytotoxin of Escherichia coli

J. KONOWALCHUK," J. 1. SPEIRS, anD S. STAVRIC

Bureau of Microbial Hazards, Food Directorate, Health Protection Branch, Health and Welfare Canada,
Ottawa K1A OL2

Received for publication 7 June 1977

A cytotoxin was found in culture filtrates of a number of Escherichia coli
strains that differed from the known heat-stable and heat-labile enterotoxins of
E. coli. It was cytotoxic for Vero but not for Y-1 or CHO cells, and its effect on
Vero was distinctly different from that of heat-labile enterotoxin. It was labile to
heat and antigenically different from heat-labile enterotoxin, and membrane
filtration indicated a molecular weight of 10,000 to 30,000.

1 off o A&SS0| LEILE=X|o] et 8F 2R
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Table 2. Pathological Effects of GT3, VT2e, and V'T1 in Pigs
Clinical symptoms
Nervous Respiratory Postmortern edema (n)
disorders Edema difficulties  Recovery
Avg. time from Eye/ Large
Toxin Dose* n  toonset n 'Severity n Severity  n Severity  symptoms CNS forehead Stomach intestine
ng/kg h
GT3 12 2 17 2++++ 0 0 Yes (2/2) 0 0 0 0
24 4 14 4 +4+4++ 2 ++ 2 ++ Yes (2/4)8 21 2 0 0
‘SRR R RRER: AR IR R L L U R A E RN R RRRRRLRRRERRERYE,
B VTE 24 4 7 4 +4+++ 4 ++ 4 +++ No 4 4 4 4:
:\rn 24 4 8 4444+ 0 4 4+ No 4 4 0 0 4
R N B N o e N N N o N o o =]
* All animals received the indicated dose of toxin by intravenous :n}ectwn via the ear vein.
tNumbaofmzhaﬂmed.ﬂtmtyoflympnmwmhr affected animals at each dose and is scored from mild (+) to severe (+ + + +)
in each case.
§ Two of four of the pigs that received 24 ng/kg of GT3 did not develop respiratory difficulties or edema and fully recovered from their symptoms
within 48 h postinjection.
I Marked gelatinous edema of the CNS with GT3. More watery fluid with VT2e as well as extensive hemorrhage of the cerebellar folia.
Glycosphingolipids as receptors for non—enveloped viruses,
T:eml -t?r..z,. ng t:z:: Heype | u;-n ma::’uu Gola GTib
E.. s, Jm, Sl PR e E¢- Ee |He e
o o o o el el te tie
e It e -t (0] : o o)
Q " N ow " g) " RiCer ,T RiCer Cor Cor
RiCer  RiCer  RiCer Cor RiCar
HuNoV - binding NV - binding
- @G ()6l [ | Gunacll GalNac
[U“!‘. O o . ] wer @G ok [Joaniae  [lGaMA: [l Pucose  [54] Suke ncd ]
g A boseres G ) [ oo bctoseries (L)
© Pk P " ssEa SSE-4  Forssman || nlcd P
i (6o G0 = {paraglobo)
: : :
. u [ Bi=3 al=} a4
1 n
. (]| (] (] pi=1 (1B P
' & SE a o [
1 [ pies @ pies Biees it Biea =)
y Bl ||—|: (1B [ TR [ 18] B Bi=1
]
. cer cer W Cer cor Cer Cor Cer
]
key @G ()G [ |GuNAc [lGaNAc  [5A] Sialic acid ]
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% CELL DEATH

2 Gb3/Gb4 wWeldo| CiE

VT2e

colon |

colon mesentery ]
small intestine
small in. mesentery
stomach |

plasma ]

RBC

RBCO| Gba 31 20| B

ojo

meninges

brain stem

M cont cerebellum
B Gb, cerabrum
B Gb, oyelid
kidney

spleen

lung

_ heart
GT3 liver

B am

1 vize
m vt

20 30

% of injected toxin bound

2 H7|8 Gb3 vs Gb4 EX

Table 1. Concentration of Gby and Gby in Pig Tissues

Tissue Gbs Ghy
nmol/y nmol/g
Liver 11.1
| AR RN R R RN RERERNERERENRNRNERRERNRERERNERNDNDNHDE.]
" Heart 23.7 s
L ] LA A R BN RN RREERERERRNRNEREREERERNRSNNRESHN)
un| 38.0 .
: ;}[:e; EEEEEEEEEEEEEEN gg.'f EEEEEEEESR Tﬁ_‘d- ..
= Kidney medulla 20.2 525 =
. kl-d;e-y -c;r:e; EEEEEEEREEEN -1%b- EEEEEEEEEN 5 5 -w
Stomach fundus 14.1 14.3
Stomach antrum 10.9
.hdcen!.......l...'.o..;o..............'I
= Eyelid 32.2 =
...--.................-......l.......
Colon 21.9 18.8
Colon mesentery 25.4 18.5
Cerebrum ND ND
Cerebellum ND ND

* nmol GSL/ml blood.

—
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colon §

colon masentery
small intestine g

small in. mesentery [

stomach

meninges |

brain stem |

cerebellum

cerebrum |

eyelid

kidney

spleen |

lung |

heart

liver

ng toxin bound/g/FLOW

cersbellum

brain stem

CNS

T v T v v
0 10 20 30 40

ng of toxin boundig of tissue
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Heart rate

0| LIEfLE= Ol

E 8 &

M

[

-beats per min.  Pressurc in mm. Hg

Time in hours

X-mean of 10 baseline values
O-EDP 0.2 mg. kg intravenously

-. EDP apparently did not alter heart rate.

(Clugston, Nielsen et al. 1974)

8§ 83 8¢% 838

-beats per min,  Pressure in mm. Hg

Hearl rate

]‘t‘bwnanmnu

X.mean of 15 baseline values
O-EDP 0.3mg- kg intravenously

%0 12 24 36 48 60 72 84

Time in hours

X-mean of 9 baseline values
O-EDP 04mg kg mtravenously

-. Hypertension might exacerbate the lesions in the already damaged vessel .
-. A rapid rise in blood pressure will cause encephalopathy .

—I Perivascular edema in pig dead 70 hours after EDP in;.

m&muammmm:mnmnm-mmwr H&E
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1 Edema Disease S =LY A Sigt
_
_’f':"""' 20114 | 106 | 1H | 0.9%
2012 | 233 | 317 | 13.3%
20134 138 43H 31.2%
20144 251 88 35.1%
20154 211 61H 28.9%
20164 55 12H 21.8%
BN @EEIE SEYAHIHIE
HEA OFA}

v REYOE S280| 4% K|
2011/2012 0} = 37% &M

v

43 %

No shiga toxin;
proof of LT and ST

< Sting and Stermann 2008 >
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I-‘— I- I-O” 1 Too l = " (Sting and Stermann 2008)
TABLE 3: O-typing and detection of adhesins and toxins in E. coli with h lytic activity isolated from pigs suffering from post-
weaning disease (PWD).

CAOESAdRS Noof ammm X peelly mamEEEmEE,
5l T se2 st st sTe st STe ST+ ST+ _ None
= WSt T STIsm Se2 ST ST M
™ Stx2 T+ |

| su2 g
0138:K81/- 1 o : 1
0139:K82/F18 7 3
0139:K82/F18+F4 1
0139:K82/- 2 2
O141:K85/F18 [ 5 1
O141:KB5/F18+F4 1 1
O141:K85/- & 2 2 1
0147:K89/- & ™ 6
0149:K91/F4 10 1 1 1 2 1 4 W
O149:K91F4+F18 1 1
014%:K91 F4+intimin 1 1
0149:K91/- 1
0157:K- 1 1
polyvalent negative/F4 2 2
polyvalent negative/- 19 14
Total 65 1 2 1 1 2 El 5 El 28

-

S0 2| Fo a0 ddE =

- Toxin : STx;, STx,, STx2e

Shigatoxin producing Escherichia coli (STEC)
2
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ECOPORC

SHIGA

Proteccién contra la Toxina
Shiga en una sola inyeccidén

==
* Una sola vacunacion a partir del 4° dia de vida gfé,
* 1 s0lo ml. i.m. por lechén =
* Proteccion completa durante todo el periodo .
post-destete e inicio de la fase de engorde.
Ollt/ZAparst RIS SR XY
1214 134 1414 124 134 144
o ¥ weeig [ waus | uaug | g8 Dl 2euus [2enus [2euus | JET
% % % % % %
otalzHal 27.10%  850% 750%  -1.00% 35.80% 58.90% 68.20% 9.30%
OpEAMA 2 86.90%  8390% 85.50% 1.60% 8.10% 14.70% 13.00% -1.70%
HoE2l 31.60%) 18.30%, 20.50%| 2.20% 21.20%| 31.30% 58.60% 27.30%
Eln|3a A 98.00%| 95.10%, 70.20%j -24.90%) 1.10% 0.00% 1.30% 1.30%
So|AEl 17.90%| 6.70%| 3.80%)| -2.90% 60.60%; 81.30% 93.90%| 12.60%
NE2EZAH 4300%  43.80% 41.30% -2.50% 29.60% 31.70% 43.60% 11.90%
zZzafU2 69.00%  67.00% 6680%  -0.20% 17.90% 8.90% 2230% 13.40%
HZE2H 30.40% 21.90%, 17.10% -4.80%) 10.10%; 14.70% 45.70%] 31.00%
ZELDO| A 69.30% 62.90% 53.40%) -9.50% 10.30%; 12.10% 26.40%| 14.30%
2 ADHO| Al 8300%  7540% 69.10%  -6.30% 5.00% 11.60% 8.20% -3.40%
2004l 7960%  64.70% 6290%  -180% 2.50% 5.80% 15.20% 9.40%
LAz 10000%  99.10% 9860%  -0.50% 0.00% 0.90% 0.90% 0.00%
E|o}2al 93.30%) 92.00%, 41.60% -50.40% 0.60% 0.90% 19.10% 18.20%)
AEM 00| 4 93.90%| 90.60%, 87.50%] -3.10% 0.00%j 0.40% 2.10%| 1.70%
EE2tAt0| 22 96.60%  9330% 8390%  -9.40% 0.00% 0.00% 1.10% 1.10%
R[N =E 7990%  77.70% 7840%  0.70% 8.90% 10.30% 13.80% 3.50%
EtO| 24 100.00% 99.60% 90.20%) -9.40% 0.00%j 0.00% 0.40%| 0.40%
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Swine disease 9th Edition

Table 38.4.  Sensitivity to antimicrobial agents of E. coli (149
m pigs with PWD or ED in Switzerland and PWD in

Quebe

9 Sensitive 0149 Isolates

Switzerland' Quebec
Antimicrobial Agent n=59 n=52
Ampicillin 73 36
Amoxicillin/clavulanic acid 100 NT?
Cefoxitin 100 N1
Streptomycin 37 NT
Spectinomycin 19 NT
Neomycin 81 73
Apramycin 93 58
Gentamicin 9 L1}
Tetracycline 47 0
Chloramphenicol 81 NT
Enrofloxacin 100 98
Colistin® 100 NT
Ceftiofur NT 100
Sulfonamide 15 N1
Trimethoprim 73 NT
Trimethoprim-sulfamethoxazole NT 0
Furazolidone 100 NT

IBertschinger et al. 1996.

2The Escherichia coli Laboratory, Université de Montréal
1996-2000.

INot tested.

2016-05 l‘yudjlicd agar dilution technique

fertschinger et al. 1996)

Bacteriophagel| #1&

° YRFMI FAT BY

@ M2| (Head) / Zl (Collar) / 12| (Tail)

oy

DNA

—-—
»

=e b ]

g

OldEF =3 i
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(Create mRNA)
13 min 3 min
Fill up the head ::’slmﬂﬂﬂ
12 min
Form head & tall 9'n|n :;::;Hon -
ColhpnhostDNA
—_— =
—I HIE|2| K|S &5 Al Azt
togn ooy
SEICI S IHA 2AF 2A StEHIZISMX A 2DA
[T WAECREWEAF (G2 W) ::: n::::::xuw
:_:!&--.ﬂ‘-.".ﬂ“‘w — — - - < .I:I“I:.'l.-'.ﬂﬂ\-im — - - — =
e el el el el e = N N N N =
|ewrens swam E&ﬂ! :‘:' e e -
u‘l‘lm‘i“l‘l‘lwl I -.'II-II-."-.“H_-.““-;“ sce wun|
RS SRS e T T I B S T

2016, 5 =217 + 249



{
5| Al7|RCEES|g A .
M182| WISSENIE | oz srjsst s 47 £ Melel x| of

I Akl -1
A8 oos% 20144 13~5¢ ‘ 20144 6
332 393 390 386

FEELCER

HE T HALES 9% 70 8 16
HAFE (%) 28.9% 17.8% 2.1% 4.1%
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O|=20{|A2] PED cases (20141 62)

300

250

T T T T
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266 05.48" \““@ U L L Sy w\““@ A n

New PEDv Case Reports by Week

2014 28 162 F7

20134 9# 13¢

Updated Number of Positive Lab Accessions by State

Number of Cases

o -2

1.2 w0

3.5 -
| [
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—I IA(1887) Y MN(1018) ) NC(613) ) IL(608)

PEDV Positive Biological Accessions
*Virginia has reported positi . "

(1018) ) NC(
F——
" e

T

Created: April 30, 2014 Positive Accessions with No State Recorded: 85

accessions but have not reported positi
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) 91/4725
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2010 2011 2012 2013
| T
337

. 91 95

100 81

5 16 25

0 -y -

2010 2011 2012 2013 2014 2015
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2008 ChimaJiangsu
2008 Chins/ Jiangsu

DR1Vatenuated 2000 Cell sdapted  Chisy/Tisngsn
2002 China/Shasdong

37! Attenuated vaccine 20 China/Bubel
2005 China/Hainan
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About the CFIA -~ Food  Animals

" Tomms and conditions | Transparency

OllAl PEDV

Plants

121 (FHLICH A1EF)

o

Canadian Food Inspection Agency

idance Document Repository

Home » Animals » Terrestrial Arumals » Diseases » Other Diseases » PED » 2014-02-18

CFIA Statement on Porcine Epidemic Diarrhea Virus in Feed = f
i men i s February 19, 2014: The Canadian Food Inspection Agency (CFLA) is ing science-based testing to if feed may be a
seactyoll Arirrea b contributing factor in the current Porcine Epidemic Diarthea virus (PEDv) situation.

hossaxity PED poses no risk to human health or food safaty.

Diseases

Eports Proper biosecurity measures remain the first and best line of defense for pork producers to protect against PED.

Humane Transport As 2 precautionary measure, on February 9, 2014, Grand Valley Fortifiers issued a voluntary recall for certain pelleted swine nursery
Imports feed products containing porcine plasma.

Offices Testing has determined that PED virus was present in samples of US-origin plasma obtained at the third-party manufacturer for Grand
Traceability Valley Fortifiers. This plasma was used as an ingredient in feed pellets produced by the company. Testing with a swine bioassay has

determined that the plasma ingredient contains PED virus capable of causing disease in pigs.

Further testing will ba done to assess if the feed pellets are capable of causing disease in piglets, and results are expacted within days.
Tasting will continue to confirm a direct link betwaan the feed and the spread of the disease, as the virus is only confirmad in a single
ingredient at this time,

The CF1A is working closely with the company to confirm the effectiveness of the recall, and is closely examining company records to
see where potentially affected product was distributed.

The CFIA is also reviewing records of other imports of swine plasma and will work with the Council of Chief Veterinary Officers and the
pork industry in Canada to proactively manage the possible risk of transmission through feed.

As the investigation continues, additional actions such as recalls may be necessary to minimize the potential that feed could contribute
to the transmisslon of this disease in Canada.

W

Date modified: 2014-02-18
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New PEDv Case Reports by Week

350
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436_2015_AUT_Austria_2015_KT206206

3 B 270_2015_SLO_Slovenia_2015_KT206205
NUGDO01/2014_Netherlands_2014_KRO11121 PEDV Europe

FRIO01/2014_France_2014_KRO11756

n..-ﬁmnm;: r.n.:n-.m 2014_KRO11122 AHAL

1SVOIOBEL/2015_Belgum_2015_KROOMS2
LOOTZVGER/2014_Gemmany 2014 _LME4505T
GERALDOTIW2014_Germany_2014_LMB45058
100 CHHBOX0_China_2010_JX501318
Eowusu USA_2014_KJ390078 }- S-INDEL PEDV USA 2014 (low pathogenic)
— J5120103_Chira_2012_KF453513
CHF IXM-2/2012 China_2012_DX070672
CH-GMB-02-2013_China_2013_KCT87539
CH13-GX_China_2011_JOSTaI88
CH-SHT-12-2011_China_2011_J)X242464
J5-2004-2_China_2004_AYS51204
DO985739_China_2006_DO985739
2 CH'S_China_1986_JN54T228
PEDV attonuatod vaccine_China_2013_KC189944
JS2008_China_2010_KC108141
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Toxin Type A Y Major Toxin
A AMARE DAHL T alpha
c MYAE 284 1 oha bet
a d, beta
DA B P
Table 1
Prevalence of ¢pb2 genotype in C. perfringens field 1solates
Ongin Number % Positive
Porcine (all ages. all conditions) 1132 758
01 233
256 918
220 909
36 972
381 858
9 llg
133 338
Bovine (all conditions) 1537 12.8
Bovine (enteritis, enterotoxenua, sudden death) 336 214
Bovine calf 93 473
Type A 51 118
Type C 5 400
Type EE 37 973
Canine 140 379
Camelid (alpaca, llama) 43 18.6
Caprine 34 117
Cervid (canbou, deer, elk) 39 179
Equine 86 209
Feline (domestic, lynx, puma, nger) 13 364
Other mammals (bear, beaver, bison, dolphin, ferret, 23 174
kangaroo. mink, mouse, panda, seal, tapir)
Ovime 52 192
Rabbit 10 100
28 36
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1 Actinobacillus pleuropneumoniae HE =L} B serotype SiEt

o 13 BoHE 28 EYUHE ¥

201044 24

20114 17 1 19 37

201214 33 . 17 57

20134 25 10 11 46

20144

36 0 2 38
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