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Hexamita

Scientific classification

Domain: Eukaryota

(unranked): Excavata

Phylum: Metamonada

Order: Diplomonadida

Family: Hexamitidae

Genus: Hexamita
Dujardin, 1838

species

Hexamita columbae
Hexamita meleaqgridis

Hexamita muris
Hexamita pitheci
Hexamita salmonis
Hexamita truttae



https://en.wikipedia.org/wiki/Taxonomy_(biology)
https://en.wikipedia.org/wiki/Eukaryota
https://en.wikipedia.org/wiki/Excavata
https://en.wikipedia.org/wiki/Metamonad
https://en.wikipedia.org/wiki/Diplomonad
https://en.wikipedia.org/w/index.php?title=Hexamitidae&action=edit&redlink=1
https://en.wikipedia.org/wiki/F%C3%A9lix_Dujardin
https://en.wikipedia.org/w/index.php?title=Hexamita_columbae&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Hexamita_meleagridis&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Hexamita_muris&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Hexamita_pitheci&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Hexamita_salmonis&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Hexamita_truttae&action=edit&redlink=1
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Spironucleus vortens, a diplomonad flagellate from the intestine of a
freshwater angelfish, 1000X. Courtesy of Dr. Sarah Poynton



Trophozoites (light microscope) of Spironucleus from the blood of an
experimentally infected chinook salmon (x 1000) (Guo and Woo)



Spironucleus sp. In the gut of farmed rainbow trout. Notice
flagella.phase contrast
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Photo Image by: J. Leagas Photo Image By: Ardan.
(Hexamita)



Gregory C. Paull*, R. A. Matthews



= Liver of farmed Atlantic salmon with Spironucleus salmonitica.
necrosis and granulomatous response throughout the organ.



Spironucleus salmonitica in farmed Atlantic salmon; necrosis
and granulomatous inflamation throughout the kidney.
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A large ulcer on the body surface of Atlantic salmon experimentally
infected with Spironucleus barkhanus (from Guo and Woo, 20044,
courtesy of Diseases of Aquatic Organisms).



Unilateral exophthalmia in Atlantic salmon experimentally infected

with Spironucleus barkhanus
(from Guo and Woo, 2004a; courtesy of Diseases of Aquatic

Organisms



Large nodules in the liver (a) and globulated spleen (b) in Atlantic
salmon experimentally infected with Spironucleus barkhanus (from
Guo and Woo, 2004Db; courtesy of Diseases of Aquatic Organisms).
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Purulent epicarditis caused by Spironucleus salmonicida in
farmed Atlantic salmon (b)Histological section of ventricle of the
same heart .low power



Spironucleus sp. In the gut of farmed Chinook salmon.bar=20
micro meter



Liver abscess of farmed Atlantic salmon filled with
Spironucleus salmonicida.
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Order:

parabodonida

Phylum: Euglenozoa

Class: Kinetoplastida

Sub class: metakinetoplastin

Subgenus: Cryptobia(non-haematozoic species)

Subgenus:

Trypanoplasma(haematozoic species)



https://en.wikipedia.org/wiki/Euglenozoa
https://en.wikipedia.org/wiki/Kinetoplastida

93 sl La 408
= Cryptobia(trypanoplasma) bullock(in flatfishes)
= Cryptobia(trypanoplasma) salmositica(in salmonids)
= Cryptobia(trypanoplasma) borreli(in cyprinids)

e _pe sl ls 48
= Cryptobia(Cryptobia) iubilans in the digestive tract
= Cryptobia(Cryptobia) branchialis or the gills.
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Anterior

Recurrent

Hagellum

Cryptobia. diagram with key characteristic :10-20 . 3-6 micro meter

Plemorphic shape, two flagella(one directed anteriorly and the other directed
posteriorly)



Drawing of a free-swimming Cryptobia iubilans: note the short
prominent rostrum (R), slender cytopharynx (Cp), Golgi complex
(G),anterior flagellum (AFI), recurrent flagellum (RFI) and kinetoplast (K)
(from Nohynkova, 1984a; courtesy of Protistologica
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@ — Cryplobia tranchishs: @ - Cryptobia cyprini; 8 — Cryptobia salmonbea; &
Trypanosoma pefcae
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Attenuated (vaccine) strain of Cryptobia salmositica (light microscope;
x 1150) (from Woo, 2003; courtesy of Journal of Fish Diseases).
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Dorsal view of obvious exophthalmia in a rainbow trout experimentally
infected with Cryptobia salmositica (from Woo and Poynton,
1995; courtesy of CABI, Wallingford, UK).



Black Stripe' Syndrome, caused by Cryptobia branchialis on
the qills



http://www.fishbase.org/References/FBRefSummary.php?ID=41805

With bacterial infection: fin- and tailrot, dark body color and Cryptobia
branchialis infection: black bars or stripes.
Bassleer, G., 1997

Color guide of tropical fish diseases: on freshwater fish.



http://www.fishbase.org/References/FBRefSummary.php?ID=41805
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Wet mount of Cryptobia eilatica from the gills of European sea
bass. Note the two flagella(arrows), directed anteriorly and
posteriorly.



= Histological section of two cryptobids from striped bass
attached to gill secondary lamella by their recurrent
flagellum(F), H and E(noga)



= Cryptobia salmositica in blood smear from Chinook salmon Erythrocytes are
red .parasites are blue.Diff Quick stain

= bar=20 micro meter
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Large numbers of Cryptobia branchialis (scanning electron
microscope) attached to gill filaments of a naturally infected tilapia
(from Kuperman et al., 2002; courtesy of the late Dr B.l. Kuperman).



Histological section of gill lamellae of a naturally infected tilapia to
show hypertrophied gill epithelial cells with a large number of
Cryptobia branchialis (from Kuperman et al., 2002; courtesy of the
late Dr B.I. Kuperman).



:

Cryptobia branchialis (transmission electron microscope) to show

attachment of parasite recurrent flagellum to cell membrane of gill
epithelium (from Kuperman et al., 2002; courtesy of the late

Dr B.l. Kuperman).
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Scientific classification

Domain: Eukaryota

(unranked): SAR

(unranked): Alveolata

Phylum: Ciliophora

Class: Oligohymenophorea

Order: Hymenostomatida

Family: Tetrahymenidae

Genus: Tetrahymena
Species

T. hegewischi

T. hyperangularis
T. malaccensis
T. patula

T. pigmentosa

T. pyriformis

T. thermophila

T. vorax



https://en.wikipedia.org/wiki/Taxonomy_(biology)
https://en.wikipedia.org/wiki/Eukaryote
https://en.wikipedia.org/wiki/SAR_supergroup
https://en.wikipedia.org/wiki/Alveolata
https://en.wikipedia.org/wiki/Ciliate
https://en.wikipedia.org/wiki/Oligohymenophorea
https://en.wikipedia.org/wiki/Hymenostome
https://en.wikipedia.org/w/index.php?title=Tetrahymenidae&action=edit&redlink=1
https://en.wikipedia.org/wiki/Species
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© Kohidai, L. 2008




Tetrahnymena diagram with key characteristic size(30-60 . 50-100
mico meter). pyriform or radially symmetrical, ovoid body ,
distributed cilia, long caudal cilium(some species)
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of a hvbnd

multiple organisms (arrows) in tissues of fish
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Tetrahymena sp. from the skin of guppy (Poecilia sp.) observed in
light microscope at 40 x magnification.(2=UNO et al., 2006)



http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1984-29612015000100002

= Histological analysis of intestine from fish infected with Tetrahymena (black arrows). (a)
Angelfish intestine showing Tetrahymena in the intestinal mucosa and no associated
inflammation. (b) Goldfish intestine showing Tetrahymena in the intestinal mucosa and
submucosa and associated infiltrating leucocytes (white arrows). HE.

= (Comparative Study of Infection with Tetrahymena of Different Ornamental Fish

Species
- Jan 2013 - Journal of comparative pathology)


https://www.researchgate.net/publication/260996234_Comparative_Study_of_Infection_with_Tetrahymena_of_Different_Ornamental_Fish_Species?_sg=e0XGMpvD4H2QoPKjkegzW-o8YNYjUjwk8KhpH4q2_gXtppdDpj_h9LmHb59icvHMomi-8sRsLPiVRe0uY7sSNg

Histological analysis of liver from fish infected with Tetrahymena . (a) Molly liver showing
Tetrahymena (arrow) adjacent to a blood vessel, with little or no associated tissue damage.
(b) Molly liver (L) and pancreatic tissue (P) showing Tetrahymena (arrows) pene- trating and
surrounding the liver and pancreas, with associated, localized tissue destruction and void
formation. (c) Koi carp liver, infected with Tetrahymena (black arrows), showing detached
hepatocytes (H). White arrows mark areas rich in infiltrating leucocytes (b). HE
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Histological analysis of the reproductive system from fish infected with
Tetrahymena (black arrows). (a) Tetrahymena around the muscle tissue
of a molly embryo. (b) Tetrahymena adjacent to and invading the
ovaries of a goldfish with associated infiltrating leucocytes (white
arrows). HE.
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= Wet mount of Tetrahymena. Formalin fixed (by Hoffman)
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Unterstamm: Saccostoma
class: Kinetoplastida
Ordnunag: Bodonida
Familie: Bodonidae
Gattung: Ichthyobodo
Art: Ichthyobodo necator

Ichthyobodo necator

HENNEGUY 1883



https://de.wikipedia.org/wiki/Systematik_(Biologie)
https://de.wikipedia.org/wiki/Stamm_(Systematik)
https://de.wikipedia.org/w/index.php?title=Saccostoma&action=edit&redlink=1
https://de.wikipedia.org/wiki/Kinetoplastida
https://de.wikipedia.org/wiki/Ordnung_(Biologie)
https://de.wikipedia.org/w/index.php?title=Bodonida&action=edit&redlink=1
https://de.wikipedia.org/wiki/Familie_(Biologie)
https://de.wikipedia.org/w/index.php?title=Bodonidae&action=edit&redlink=1
https://de.wikipedia.org/wiki/Gattung_(Biologie)
https://de.wikipedia.org/w/index.php?title=Ichthyobodo&action=edit&redlink=1
https://de.wikipedia.org/wiki/Art_(Biologie)
https://de.wikipedia.org/wiki/Nomenklatur_(Biologie)
https://de.wikipedia.org/w/index.php?title=Louis-F%C3%A9lix_Henneguy&action=edit&redlink=1
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Ichthyobodo (= Costia) showing biflagellate structure.
(After Joyon & Lom 1969.)
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Rainbow trout with ichthyobodosis, showing typical blue-grey turbid
covering on the skin (from Hofer 1904).
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Haemorrhagic lesions caused by I. necator



Haemorrhagic lesions caused by I. necator



Credit Dr. Thomas L. Wellborn Jr.

Costia, Ichthyobodo necatrix



Costia, Ichthyobodo necatrix



lchthyobodo on a Catfish - photo by Dr. Thomas L. Wellborn, Jr.
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" [chthyobodo. Diagrams with key characteristics: (1) Free-swimming stage: size(~5— 8 x 10 —
15um); slightly asymmetrical; oval body on top view; flattened, crescent shape on side view;
single or paired flagella directed posterolaterally. (2) Attached stage: pyriform shape; flagella
are not easily seen when attached. B. Wet mount of the free-swimming stage of /. necator. F
= flagellum. C. Wet mount of many Ichthyobodo (arrows) attached to the gill epithelium. D.
Histological section of gill with a heavy /. necator infestation (arrows). Note the pyriform,
dorsoventrally flattened shape on side view. A larger, unrelated ciliate (C) is also present.
Giemsa. (B and C photographs courtesy of G. Hoffman.).




(a) Ichthyobodo (= Costia) necatrix), free-swimming flagellated stages (length about 10um)
from the skin of Atlantic salmon. (By courtesy of Mr C.H. Aldridge.)

(b) Attached stage of Ichthyobodo on tip of gill primary lamella of Atlantic salmon fry.
Unstained wet preparation x100.




Ichthyobodo salmonis attached to the . Ichthyobodo necator attached to the skin
gill epithelium in Atlantic salmon. Bar of farmed brown trout fry
v 20 um



Histological cross-section of the skin of hybrid bass.

(a) Attached Ichthyobodo necator trophonts (arrow) after fish were euthanized
in buffered tricaine (1,000 + 2,000 mg/L sodium bicarbonate). The epidermis
(e) and the scales (s) are indicated. (b) The absence of I. necator trophonts
after fish were euthanized in unbuffered tricaine (1,000 mg/L) (H&E, Bar = 40

um).



Rainbow trout epidermis heavily infected with Ichthyobodo necator. Haematoxylin
and eosin stained. Insert
shows a section at higher magnification. Arrow points at parasites. Scale bar 50 Im
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