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Greetings from Sutton
Bonington...

Salmonella infection biology — two main pathotypes

intestinal carriage — enters food chain

All the other serovars

S. Typhimurium?
S. Enteritidis?

1. systemic, typhoid-like diseases, host specific, poor colonisers

S. Typhi, S. Choleraesuis, S. Dublin, S. Gallinarum etc
2. Generally not systemic in healthy adults, not host-specific,

Of the more than 2,500 serovars of Salmonella enterica, very few

produce clinical disease

Non-
Paratyphoid| _ clinical
infections

VS- S. Pullorum
Gallinarum
— S. Hadar, S.
S.Typhimurium | i elideo, s
Infantis etc etc

S. Enteritidis

Pathotype 1

Clinical disease rare if at all —

good - gut colonisers

Clinical disease at all ages — non-
gut colonisers (also includes S.
Typhi, S. Choleraesuis, S. Clinioal disease
Abortus) only in
immunologically
immature or
compromised
animals — good
gut colonisers.
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Non-clinical

infections

S. Hadar,s. ¥

S. Typhimurium

S. Enteritidis

Montevideo, S.
Infantis etc etc

* S. Gallinarum and S. Pullorum

(fowl typhoid and pullorum disease)
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Large areas of generally
sterile necrosis in
myocardium

The carrier state leading to ovarian/egg infecion in SP.......
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SP persists in the spleen and reproductive tissues in the presence of circulating antibody........ why?
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Small spot
necrotic lesions
in liver
Large fragile liver
Polyserositis
Necrotic lesions in spleen
Occasional joint Ovarian follicle
enlargement — abnormalities
more often in S.
Pullorum
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« The immune response in S. Typhimurium is Th1-type response. With SE/SP it
is Th2-type.

Trait 1. Variability morbidity

S. Gallinarum can produce high morbidity/mortality in
birds of any age

S. Pullorum produces significant disease and mortality
only when very young birds are infected (vertical
transmission)

S. Typhimurium and S. Enteritidis and occasional strains
of other serovars also produce mortality in very young
birds

The mortality is affected by the virulence of the
bacterial strain and the genetic background of the
host
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Trait 1.

Mortality in newly-hatched chickens over a 2 week period
after oral inoculation (%)

(different bacterial strains — different chicken lines)

Strain Line Inbred1 (C) Inbred2 (W) RIiR LSx
S. Typhimurium F98 90 10 80 50
S. Typhimurium 1116 100 20 90 60
S. Typhimurium Neale 30 0 10 15
S. Typhimurium Swindon 20 0 10 5

Serovar Line

Oral (%)

S. Gallinarum
S. Pullorum

S. Typhimurium

i/m (LDso

S. Gallinarum 1
S. Gallinarum 2
S. Pullorum

S. Typhimurium
S. Enteritidis

50
48
90

1.45
1.26
4.6
a7
4.2

Trait 1.

151 C N w1 6
50 62 0 33 9
99 45 14 7 20
90 100 20 25 15
<2 0.12 >5 4.6 >5
ND 13 >8 >8 >8
5.9 4.8 5.3 >10 6.2
<1 0.8 3.0 23 45
3.8 3.8 BIZENN53; 55

Tra|t l . ...more resistant

...more susceptible
Serovar Line 7 151 C N wi 6
Oral (%)
S. Gallinarum 50 50 62 0 33 9
S. Pullorum 48 99 45 14 7 20
S. Typhimurium 90 90 100 20 25 15
i/m (LDso
S. Gallinarum 1 1.45 <2 0.12 >5 4.6 >5
S. Gallinarum 2 1.26 ND 13 >8 >8 >8
S. Pullorum 4.6 5] 4.8 53 >10 6.2
S. Typhimurium 1.7 <1 0.8 3.0 2.3 4.5
S. Enteritidis 4.2 3.8 3.8 3.2 5.3 55

Logmctumi™*

Resistance correlates with rate of
killing by PBM-derived
macrophages...

...and by the production of
antibacterial oxidative radicals

Challenge

s

Mendelian genetics indicates dominance,
non-association with sex or MHC and a
single gene, provisionally designated
Sall

The locus has been mapped to
chromosome 5 by N. Bumstead and the
avian genetics group at Compton.
Immediate aim is identification and
sequencing Sall gene through a Defra-
Link project (P. Kaiser).

Trait 1

« Much of this resistance/susceptibility is
accounted for by the SAL1 gene (Mariani et
al., 1998 Anim. Genet. 29:73)

« A minor component is accounted for by
TLR4 and NRAMP1 (Leveque et al., 2003. Infect.
Immun. 71:1116; Hu et al., 1997 Genome Res. 7:693)

e SAL1 not involved in long term carriage of
S. Pullorum (Berchieri et al., 2001. Avian Pathol. 30:

221) 22T rait 277

Pathotype 2

e S. Typhimurium and S. Enteritidis
e S. Hadar, S. Heidelberg etc etc
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Intestinal colonisation

Disease-free colonisation of the alimentary
tract >

Carcass contamination >
Entry into human food chain

9%birds excreting
ons888E

A

=

N

Ny

—e—S.Infarts
—a— S Typhimsim

—4—S. Chrlerce suis|

12345678 90D1NRIBUIIHE
Weeks

Mouse, pigs or calves

RN S
123 4 5 6 7 8 9
v
p 1
T @ —e—S. Irfarts
§ @ —a— S Typhimsim
8
5 © —a—S. Cholerae stis|
E-
04
123456780901 RIBUII6
wesks

Log bacte

\'| |I [~ | || Bl
\ R ), {
| 0oty

| I \ \ | |! .'JI

|| |,|| ..| |.| h I\ I,.{."'J

[¢]

Crop r/
|

Caudal
Oesopha

Cranial
esophagus ,?

7

Liver
K / gall Bladder

A

Provemviculuj

Jejunum lleum

. S

|"lfI \\ Ir'll,n/ q\\l\‘

I'II |y || a ||| ),_.?

‘Ilu | |. II. || { }Caeca
NI Ay
(A A
I "-Iﬁ\ I’I’II:

/1 \
'/ i
e _/ lleo-caecal !’ ’t
olon

junétion J

Log visble count

H

From Infection to Inference Workshop, 4-5 June 2007, Utrecht, NL
This presentation is the property of Paul Barrow of the University of Nottingham.
This presentation should not be reproduced without the author's permission. 4/8
















