


Edwardsiella

first isolated in Georgia in 1976 :Ictaluri—
ag MJg 94

first isolated in Japan by Hoshina (1962) :tarda

<+ Gram negative, Rod shape, Enterobacteriaceae



Atlantic salmon
Black skirted tetra
Brown bullhead
Channel catfish
Chinook salmon
Japanese eel
Emerald shiner
Hirame flounder
Goldfish

{rass carp
Largemouth bass

Striped mullet
Striped bass
Nile tilapia
Yellowtail

Brown bullhead
Channel catfish
Danio

Green knifefish
Blue tilapia
White catfish

Edwardsiella tarda

Salmo salar
Gymnocorymbus sp.
Ictalurus nebulosis
Ictalurus punctatus
Oncarhynchus tshawytsch
Anguilla japonica
Notropis atherinoides
Paralichthys olivaceus
Carassius auratus
Ctenopharyngodon idella
Micropterus salmoides
Mugil cephalus

Morone saxatilis

Tilapia nilotica

Seriola lalandei

Edwardsiella ictaluri

Ictalurus nebulosis
Ietalurus punctatus
Danio devario
Eigenmannia virescens
Tilupia aurea
Ictalurus catus




Edwardsiella ictaluri: enteric septicemia of cat fish (ESC)
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Behavior

Catfish affected with ESC often are seen swimming In tight
circles, chasing their tails. This head-chasing-tail, whirling

behavior is due to the presence of the Edwardsiella

ictalurl In the brain. Affected fish also sometimes hang In the
water column with the head up and tail down.



External Signs

ESC-affected catfish frequently have red and white ulcers
(ranging from pinhead size to about half the size of a dime)

covering their skin.




pinpoint red spots (called petechial hemorrhages) especially
under their heads and in the ventral or belly region and around
the mouth, on lateral and ventral portions of the body and the on

the fins.
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Figure 8.12 Petechial haemorrhagic ulcers over the
skin surface of channel catfish infected with

Edwardsiella ictaluri infection. (By courtesy of Dr
T.E. Schwedler.)










Catfish with larger red-rimmed shallow ulcers, the characteristic “buckshot” lesion



that can progress into the (hole-in-head) condition. Internal

build-up of fluid can lead to a swollen abdomen and
exophthalmia (popeye).




Internal Signs

Clear, straw-colored or bloody fluid Is often present in the fish
body cavity. The liver typically has characteristic pale areas of
tissue destruction (necrosis) or a general mottled red and white
appearance. Petechial hemorrhages can be found In the
muscles, intestine and fat of the fish. The intestine is also often

filled with a bloody fluid.







Ascites and enlargement of the liver, kidney, and spleen are
sometimes observed.
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Ulceration of the frontal bones, longitudinal raised red (pimples)
at the cranial foramen between the eyes.
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Fig. [1-49. Channel catfish with Edwardsiella tarda infection.
Note the deep fistula on the flank (arrows). P = pectoral fin;
H = hemorrhage. [Photosraph courtesy of F. Mevyer.




Figure 8.15 Abscess in necrotic kidney of eel sur-

rounded by large area of haemorrhage. H + E x80.
(Courtesy Dr J.A. Plumb.)
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Mortality and pathology of hybrid catfish, Clarias
macrocephalus (Gunther) x Clarias gariepinus (Burchell),
associated with Edwardsiella ictaluri infection in southern
Thailand
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multifocal
granulomatous
Inflammation
(asterisk) and
hepatocytic necrosis




Histological section
of liver showing
vacuolation (arrow)
with some
hepatocytic
necrosis



Histological
section of kidney
showing
haemorrhage
(white arrow) and
lymphocytic
infiltration (black
arrow)



Histological section of
kidney from an infected
hybrid catfish showing an
abscess (asterisk) is
walled off by layers

of fibrin (arrow) with
lymphocytic infiltration
associated

with granulomatous
inflammation
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Histological section of
spleen showing fibrinoid
degeneration and
edematous

dissociation of the pulp,
along with a decrease in
the number

of lymphoid cells




lymphocytic infiltration
(arrow) associated
inflammation (asterisk)
as well as an

extended epicardium
apparent in the heart
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brain from an infected
hybrid catfish showing

diffuse haemorrhage at
the outer layer

of brain
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Mortality and pathology in brown bullheads
Amieurus nebulosus associated with a
spontaneous Edwardsiella ictaluri outbreak
under tank culture conditions
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diffuse,
multifocal
granulomatous
inflammation
(arrow) and
hepatocyte
necrosis




lymphocyte
infiltration
associated with
granulomatous
inflammation
(arrow).




Edwardsiella ictaluri
Histological

section of an infected
posterior kidney.
Focal area of
bacteriain a necrotic
focus in the
Interstitial space of
the

posterior kidney
(arrow a). Vacuolation
of renal tubular cells
(arrow b)




phagocytes
(arrows)
containing
bacteria. (a,b) H&E
staining
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Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/uahh20

Evaluation of Zebrafish Danio rerio as a
Model for Enteric Septicemia of Catfish

(ESC)

L. Petrie-Hanson *, C. L. Romano °, R. B. Mackey ® , P. Khosravi °
, C. M. Hohn ® & C. R. Boyle °

* Department of Basic Sciences , College of Veterinary Medicine,
Mississippi State University , Post Office Box 6100, Mississippi
State, Mississippi 39762, USA



. Zebrafish muscle tissue demonstrating infiltrating
> leukocytes associated with bacteria (arrow)
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Zebrafish brain tissues exhibiting necrotizing encephalitis. Right image is an increased

magnification of the boxed area in the left image
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multifocal granulomatous
inflammatory response in
spleen







granuloma presenting
central areas of
necrosis surrounded by
inflammatory cells
composed

largely of macrophages
and lymphocytes
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Severe, chronic inflammation
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The spleen exhibits
necrosis in more than 95%
of the parenchyma with
numerous necrotic
macrophages and
innumerable rod-shaped
bacteria

within and between cells.
Pancreatic exocrine tissue
is present at lower right
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Areas of
inflammation and
necrosis were
evident in the kidney
as discrete
expansive foci with
progression of
severity preferentially
affecting
hematopoietic cords
prior to nephron
necrosis. In the left of
the image many small
shrunken

pyknotic cells and
karyorrhectic debris
(necrosis) are evident
admixed with many
bacteria
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The endomeninges
are expanded two
to three times their
normal size by
aponecrotic
leukocytes and
bacteria. The brain
Is at lower left of
the image,
pericephalic
adipose at upper
right
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rods (arrowheads),
pericarditis (arrow)
and focal death of

Note bacteriumlike
hepatocyte (*)
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A cutaneous
ulcer in E.
tarda-infected
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Pathology of Edwardsiella tarda infection in turbot,
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Large abscesses in
turbot trunk kidney.
Note the presence of
a core loaded with
necrotic material
(arrowheads) and an
inflammatory zone
(arrows) surrounding
the abscess
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Assessment of the susceptibility of polvculture reared African Catfish and Nile tilapia to Edwardsiella
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Fig 1. catfish
experimentally infected by
E tarda showing external
skin hemorrhages and
ulcers and fin rot

Fig 2: catfish
experimentally infected by
E tarda showing deep
ulceration reached the
dorsal muscles

Fig 3: Nile tilapia
experimentally infected by
E tarda showing signs of
septicemia

Fig 4. liver of catfish
showing a multiple tiny
white foci and congestion




Fig 5: Liver of African
catfish experimentally
infected I/p by E. tarda
showing fatty changes in
most of

hepatocytes




Fig 6: Kidney of African
catfish experimentally
infected I/p by E. tarda
showing necrobiotic
changes in renal
tubules




Fig 7: Spleen of African
catfish experimentally
infected I/p by E. tarda
showing congestion of
blood

vessels and increase in
melano-macrophage
center

I.' " : ; -
I Rty T
Ay ™ - P
&.r,f— ‘.'?/ o p W

Be o4 RSy A .:’Aﬁ-‘-



(-
©
&
=
(-
<
Y
o
=
'
p]
o0
2
L

catfish experimentally

infected I/p by E. tarda
showing necrosis of

epidermal layer

with hemorrhage and

congestion of dermal layer
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Edwardsiella tarda infection in Korean catfish,
Silurus asotus, in a Korean fish farm

> : y T . 2 . 1
Jin-Ha Yu', Jung Jo Han~, Kwon Sam Park ! Kwan Ha Park' & Sung Woo Park
'Department of Aquatic Life Medicine, Kunsan National University, Gunsan, Jeollabukdo, Korea
*Gyeonggi Province Freshwater Fisheries Research Institute, Yangpyeong-gun, Gyeonggido, Korea

*Department of Food Science & Biotechnology, Kunsan National University, Gunsan, Jeollabukdo, Korea



enlarged

kidney with various
Size abscesses
(arrows)

Stlurus asotus




(a) Liver showing necrotizing hepatic cells (N).




b) Spleen showing necrosis (N) and haemorrhage.
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(c) Severalmultifocal necrotizing zones (N) of the kidney




(e) Glomerulus presented necrosis (arrows) and haemorrhage.




Pathology of Edwardsiella tarda infection in African catfish,
Clarias gariepinus (Burchell 1822), fingerlings

Thangapalam Jawahar Abraham, Prakash Kumar Mallick, Harresh Adikesavalu,
Sayani Banerjee
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muscle showing
lymphocytic
infiltration

(L)




kidney showing
Ischemic type
tubulopathy (TI),
necrosis of
nephritic tubules
(N), rupture of
tubular
basement
membrane (R)
and hydropic
dystrophy of

nephretic cells
(HD)
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Novel brain lesions caused by Edwardsiella tarda in a red tilapia (Oreochromis spp.)
Carlos A. Iregui, Marlly Guarin, Victor M. Tibata and Hugh W. Ferguson
J VET Diagn Invest 2012 24: 446
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The lesions consisted of inflammatory, necrotic, and proliferative changes affecting the walls of the blood
vessels of the meninges and brain parenchyma. Inflammatory responses in the brain were mainly
represented by meningitis, with fibrinoid necrosis of vessel walls. This was accompanied by an abundant
influx of mononuclear leukocytes and fewer neutrophils, some of which were necrotic, characterized by

nuclear pyknosis and cytoplasmic eosinophilia



Red tilapia; meninges.
Eosinophilic material
(arrows),

most probably fibrin,
exudes between the
muscle cells of the
vessel

wall; necrotic cells,
mostly leukocytes,
show karyorrhectic
nuclei

and deeply
eosinophilic
cytoplasm
(arrowhead). M =
mononuclear
meningitis.
Hematoxylin and eosin
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IS visible in the upper

part of the vessel

(arrow), probably fibrin.
probably of leukocytes,

Remnants of nuclei,
indicating necrosis

are in the lumen of the

vessel (arrowhead).

ventricle; E

ependyma.
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A, optical lobe. Plaque-like structure in the limit of the gray and white matter; vessels with thick walls arise or converge
in the structure (arrows); the plaque itself is composed of an entanglement of vessel walls with some remnants of fibrin
and necrotic leukocytes (arrowheads). B, closer view of fibrin (arrows) from panel A.




