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New Classification
it

the genus Salmonella consists of only two species:

m S enterica and S. bongori

Salmonella enterica is divided into six subspecies, which are
distinguishable by certain biochemical characteristics .

These subspecies are :

Typhimurium, or Montevideo are serovars of subspecies

enterica. The name Salmonella Typhimurium may be used for routine
practice.



S. enterica

Previous nomenclature Current nomenclature
Subspecies | = subspecies enterica
Subspecies || = subspecies salamae
Subspecies llla = subspecies arizonae
Subspecies IlIb = subspecies diarizonae
Subspecies 1V = subspecies houtenae

Subspecies VI = subspecies indica
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Causative Agent Characteristics

+ Entrobacteriacae 4 sall L syl dlile

Genera: Escherichia, Arizona, Shigella,
Klebsilla, Enterobacter, Proteus, Yersinia,
Citro Bacter , Salmonella
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Gram negative rods of S. Pullorum




+Some media ,l.e.,
in addition to lactose and a pH indicator, they contain
an inhibitor for nonenterics (e.g., MacConkey agar

and eosin-methylene blue agar).

The most commonly used media for
Salmonella are:

SS agar, bismuth sulfite agar, Hektoen enteric (HE)
medium, brilliant green agar and xylose-lisine-
deoxycholate (XLD) agar.

All these media contain both selective and differential
ingredients .



Etiology

cont..
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Lactose-negative colonies are colourless.
Lactose-positive colonies are pink to red. E.coli
Colonies of microorganisms producing H2S have a black centre.



EMB

s Eosin methylene blue (EMB) is a selective stain for Gram-
negative bacteria.

Distinguishing between organisms that ferment lactose (e.g., E.
coli) and those that do not (e.g., Salmonella, Shigella).l

Organisms that ferment lactose display "nucleated colonies" --
colonies with dark centers.L.

m Lactose fermentation produces acids, which . This
encourages dye absorption by the colonies, which are now

m Lactose non-fermenters may by deamination of
proteins. This ensures that the dye is not absorbed.

m On EMB if £ coliis grown it will give a distinctive metallic green
sheen (due to the metachromatic properties of the dyes, E. coli
movement using flagella, and strong acid end-products of
fermentation).


http://en.wikipedia.org/wiki/Staining_(biology)
http://en.wikipedia.org/wiki/Gram-negative
http://en.wikipedia.org/wiki/Lactose
http://en.wikipedia.org/wiki/Lactose
http://en.wikipedia.org/wiki/Escherichia_coli

SS agar colony appearance

Appearance of Colonies

Microorganisms

Colourless, translucent

Shigella and some Salmonella
species

Translucent with a black centre

Proteus and most Salmonella species

Pink to red

Escherichia coli

Colonies are larger than those of E. coli,
pink to whitish or cream-coloured, opaque,
mucoid

Enterobacter aerogenes




Brillant Green

‘ B.G.Agar 4xaM) 3 padl) Cuie m
m Brilliant green, ox bile and high concentrations of

thiosulfate and citrate largely inhibit the
accompanying microbial flora.

m Sulfide production is detected by using thiosulfate
and iron ions,

m The presence of coliform bacteria is established by
detecting degradation of lactose to acid with the pH
indicator neutral red.



Etiology
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Epidemiology
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m Chicks may also become infected at hatching via
contaminated eggshells
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Clinical Signs . o=y
Incubation: 3- 5 days
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Symptoms
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Gross Lesions 4y yiall 4l
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Gross Lesions —
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Gross Lesions "
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18-day-old chick: Liver is enlarged and congested and
heart has early stages of myocarditis (white nodules).




18-day-old chick:
Liver is enlarged with white foci of necrosis and
inflammation.




I8-day-old chick: Moderate to severely enlarged spleen and liver
with congestion. Notice white cast in the cecum.




Gizzard with numerous nodules of various sizes in the wall




Adult chicken:

Ovary with many misshapen nodular gray to yellow follicles.

Notice distention of oviduct due to exudate and also exudate on the
serosa of the oviduct.




Adult chicken:
Liver with multifocal necrosis and inflammation.
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m Salmonellae possess antigens somatic (O ),
flagellar (H) and virulent (Vi), which may be
identified by specific typing sera, and the serovar
may be determined by reference to the antigenic
formulae in the Kauffman-White scheme.

m Full serological identity to determine the phage type
and genotype of the strain.
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Diagnosis  cont...
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Immuno-Flouorescent Antibody Test
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Agglutination Test uab_d\ le-):\i\ O

Enzyme-linked immunosorbent assays are available
for some serovars



Rapid whole blood agglutination test. Antigen only (blue) in one well,
positive agglutination in the center well, and negative agglutination
(dark red) in another well.
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Salmonella pullorum
Plate Aggl. Test

Positive



Tube agglutination test showing positive and negative tests.
Notice floccules in the positive tube.

Positive



Treatment Asllaall
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Treatment

+Cholistine 500g/t or 100K IU / kg LW in water
Chlortertacyclline 200g/t/feed 30mg/kg weight
Furazeledone 200 — 400 g/t
Furataldon

Water:

Neomycine 20mg base / kg live weight or 200-400g/t feed
Doxycycline 10-20 mg/kg LW

Floxacine ( Enro, Nor, Dana, Sepro) 8-15 mg/kg LW
Flomyquine 8-15 mg/kg

Amoxycilline 10-15 mg/kg
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Avian Paratyphoid Infection
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Etiology : cwdll

Non Host-adapted salmonellae
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S. Anatum s S. Entiritidis s S. Typhi murium

Infatins, Paratyphi, Kentucky, San Diego, Florida,
Istanbul, Dublin, Stanely, Reeding, Derby, Heidelberg,
San Juan
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Etiology Paratyphoid
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Scanning Electron Micrograph of Sa/monella typhimurium -
Gram-negative, enteric, DT104,
note the flagella. . Magnification: x3,200 .




Epidemiology ua sl 4l g
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Horizontal Transmission 4:88Y) (5 gaall
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Pathogenesis
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= A schematic representation of sequential steps (I, II & III) for entry of

Salmonella organisms into host epithelial cells in chicken ileum /in vivo.
Diagrammatic interpretation (a, b, c & d) of electron microscopic observations (A,
B, C & D, respectively in Figures 1, 3, 5, 6) is self-explanatory. Close interaction of
salmonellae (b, c) with host epithelial cell (HEC) microvilli produces numerous
periplasmic protrusions (p) filled with virulence factors (I), which pinch off as
membrane vesicles (MV) from the organism (c) ‘fusing’ with plasma membrane of
microvilli thus discharging its contents into the host cell (II). This results in the
+formation of a ruffle (R) by rearrangement of host cell cytoskeleton (III),
facilitating the entry (short empty arrow) of the organisms into the cell,
accompanied by focal disruption of microvilli (curved empty arrows .( . N




Symptoms : ol sY!

»adl 3 pruall ) gulal) 8

+

sl 25588 (1 pe e el 138 B (e V) Al
ol el Gy gy 5 g il
Sibae - ol Ganl e Jled s
ujsaj\ &’J}U C\A.u\j u.ud\c\.,q;.ﬂ.qc\_aha\ |
&aJm@jcMM\ﬁ\hhﬁ\JMm B
C3las) 5 AS jall g juadl (& Gl plasal g ¢ 3) sl 8 JOEA
¢ G (La o b ol alall )kl
cosiall o) FlE g (pall daxile Ala) m
u.u\)j\ c«\jﬂ\ F)= 5 d—\é\&o L_\\.@_d\ :eLAAJ‘ |



Symptoms  cont.
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Competitive exclusions =
Organic Acids =

Competitive exclusions
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How do organic acids work?

The antimicrobials activity of organic acids is related to reduction in
pH and its ability to dissociate, which is determined by the pKa value
of the respective acid and the pH of the surrounding environment.
The organic acids are lipid soluble in undissociated form. The more
the undissociated form of organic acids the better the efficacy.
Hence the selection of organic acid is very critical in determining the
efficacy of the product. The undissociated form of the organic acid
penetrates the cell membrane of bacteria

. Inside the cell the acid dissociates according to internal pH: acid<-
> anion +H+ (proton)

. The H+ (proton) decreases pH in the cell. The bacteria use its
energy resources trying to remove the protons and dies.

Anions of organic acids deactivate RNA transferaze enzyme, which
damage nucleic acid multiplication process and eventually result in
death of the organism.



Control

National schemes have been implemented in many countries to
control Sa/monella infections in animals in order to protect the
consumer.

In the European Union, the Zoonoses Directive 92/117/EEC requires
the monitoring of breeding flocks of more than birds and
hatcheries for S. Enteritidis and S. Typhimurium .

Culture of chicken delivery-box liners and dead or culled chickens is
carried out on the day of arrival.

At 4 weeks of age and 2 weeks prior to laying, pooled faeces of up to
60 samples, depending on the flock size, are cultured.

Subsequently, adults are sampled every 2 weeks.

At the hatchery, the meconium or dead-in-shells are cultured every 2
weeks.

Serological monitoring is permitted if the serological tests can offer
guarantees equivalent to the system of inspection at the hatchery
and if vaccination has not been used.
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m In Denmark serological monitoring for
Salmonella is used for pig herds and
commercial laying flocks.
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Probiotic

The term probiotic was first used to describe "substances
secreted by one microorganism which stimulate the growth of
another. Later, the term was defined as "organisms and
substances which contribute to intestinal microbial balance"].

This definition was modified in 1989 to "a live microbial food
supplements which beneficially affects the host animal by
improving its microbial balance”

In 1998, probiotics were defined as "foods which

, Whereas in 2002 they
were described as "microbial cell preparations or components
of microbial cells that have a beneficial effect on health and
well-being".



Probiotics ..

m These definitions emphasize that probiotics are

n ed
that probiotics inhibit the in vitro growth of many enteric
pathogens. Probiotic bacteria have the ability to bind to
intestinal mucus, and it has been suggested that adhesion
may be a key for exerting their protective effect.

m Other potential mechanisms include modulation of toxin
production or action, production of inhibitory metabolites,
immunomodulation, and modulation of cytokine patterns.



