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Microsporidiosis in Fish
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Abstract: Microsporidia infected in various species of fish such as zebra fish, ornamental fish in the
neon group, Japanese eel direct contact was found as transmission route. Chronic infected fish
presented cachexia concurrent with spinal deformities such as lordosis or scoliosis. Accumulation of
spore was found in infected tissue. The standard verification method used transmission electron
microscopy to identify the polar filament and internal structure of the spores. Good water treatment

system, ultraviolet light sterilization including vector elimination should be considered for reduction

the risk of infection in the farm.
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Microsporidia nalsaludnifinszandunds
wazdndlaiinszandunds wasdadaduusdniinule
luvauagngu arthropods wae3in $18UN15AA
FeanUsansananluadandefiondeluiiiauay
dfufisruaunnnsausia microsporidia Aineldiin
mwm?mmsﬂugma (Sprague and Couch, 1971,
Olson et al., 1994; Stentiford and Bateman, 2007;
Stentiford et al., 2007) flangia (Lightner, 1996;
Azevedo et al., 2000; Azevedo et al., 2001;
Clotilde-Ba et al., 2001; Toubiana et al., 2004,
Tourtip et al., 2009) Iuﬁaumaqqmammmmiﬁm
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Microsporidia 3atdulsaniondunielussas
¥99LliloL8e (obligate intracellular eukaryotic
parasites) anansanslsalaludniuiaesia 1995
[ ! < 12 1
nsWauIniadu 2 syug 1aun merogony Lag
sporogony @183 meronts FIUIUNINTNITUUIF
nelulwanfnitediasns sporonts Way spore &slu
Mgnazeandnlaaduazyilinisindeunsnszaned
neuen lasasnewes spore Mussozinnoazd
Wasnunnui arursananuegludwindo
Aeuan saunpsuanditunisindelaiuiuly
Wnasu (Shaw et al., 2000) 4% microsporidia
] o o A dg v s

anunsanusealsmiatenldluuiasgiulunisy
191 chlorine wag iodophores @%3UIIAIILEZ DA

RAalduanfivhaniln (Ferguson et al., 2007)
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FEUININGT
nsAadean microsporidia nulaludniun
waneain 3% crustaceans way amphipods @u
luvanfinissneauainuvainnaleresusaniia
111031 18 A (Lom, 2002; Lom and Nilsen,
2003) \Wu Pseudoloma neurophilia 1015318974
A %gd wsnludansdiane (Zebrafish, Brachydanio

rerio) MUviNNIsNAaRUNIIRNEINgT tou1a1nsu

v
& a

v1odniiaesludSaiaa (de Kinkelin, 1980) uay
wdnduiinsineluneasdeavedasadies
Usdnlne Matthews et al (2001) d3u Pleistophora
hyphessobryconis wululalsiangigutfeaiu
(Sanders et al., 2010) wonantuinldiAnlse
neon tetra disease Iuﬂmmmmmﬂuﬁaau (neon
tetra, Paracheirodon innesi) é’mwmamaq& no
AU BN ILATYNARE190N wazwulalulan
fangaeugdug 1wy Danio rerio Wag Danio
nigrofasciatus (Steffens, 1962) Tun1sudalna
mj‘qu‘u (Japaneese eel) fifinsdeddudssinalng
Gy uazinmd wun1sindeann Heterosporis
(Pleistophora) anguillarum (Bunnajirakul et al.,
2004) vi1luAnlsa Beko disease (Kano et al,,
1982; Joh et al., 2007) ﬁgﬂﬁmawumiam%mwu
hyperparasites 910 unidentified microsporidian,
ﬁﬁﬁ'ﬂwmzmﬂﬁuqﬂﬁﬂﬂﬁﬁm Nucleospora spp.
(Enterocytozoonidae) am“gaiu caligid copepod
(Lepeophtheirus salmonis) Fofuusdnavoes
Atlantic salmon (Salmo salar) (Freeman et al.,
2003)

nsfnsoNIunITduNalaenss (direct
horizontal transmission) wulalu Enterocytozoon
salmonis (Baxa et al., 1992), Loma salmonae
1998)

( Shaw et al. , Glugea anomala

(Weissenberg et al., 1968), Glugea plecoglossi

(Lee et al., 2004), Glugea stephani (Mc Vicar et
al,, 1975; Olson et al,, 1976) @un1sAnsalagnis
il liiAnnasanide H ansuillarum Tu
esUfUsnseun1slounsandaie fresh spore
vilsimuszes schizonts, cysts Tundnauiievesdsh
n&ranifeseuniniuoimsuay peritoneal fluid
wWudatunsindelusssuei wanniinsioge
1119 blood vascular system ﬁ&ﬁwuiﬂmiam%uaﬁ
wunlduanasfigaumaiidinit 14 ssrwaldes

(Kano et al., 1982)
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Jarinareiidnideuuuiiedeann P
neurophilia dn¥MgUNONIINAUNIE spinal
deformities 19U lordosis 38 scoliosis (Matthews
et al.. 2001) P. hyphessobryconis wag H.
anguillarum WUA1STINAITUVDIUTERUNTNFATY
nd1uiilefiiIonin xenoma dawavinliiiin
depigmented regions USLIATUNAY ﬁgﬂﬁymﬂﬁ
vecldariianitde P neurophilia, P.
hyphessobryconis ﬁ]zﬂmﬂaasml,ﬁiu%’ﬂiumwﬁ
gnnflerdinisinidelusiosujoinine
immunosuppression (Bunnajirakul et al, 2004;
Sanders et al., 2010) #399713NWUTNTIN1TAY
Lﬁm%uLﬁaﬂawagﬂwalﬁﬂaﬂuLﬂ'%sm (Ramsay et al.,

saa Y]

2009) aonndessieulunysdninegidui
UANTD3910 HIV infection SaufunISAAT 0917
novel microsporidium i phylogenetic
relationship TndiAgsiu genus Endoreticulatus Tu
lepidopteran microsporidia LLammmiﬂéjﬁmﬁya
ALY FIUAVDINITNINTEUUUTEAM (Suankratay
et al, 2012)
dudnuaznagane1Sinefiannisinide

Y93 P. neurophilia WUNITAZAULUDY spore T1UIU
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11AludIU neural tissue W99 posterior brain wag
spinal cord uenIINTUNUUSINaIveq spore 31U
Poaludiuval kidney, skeletal muscle, gut
epithelium Wwag ovary (Kent and Bishop-Stewart,
2003) wisenelu developing follicles i} spore
A1Nd179139nUAB811310 xenoma luuIiin
myocytes %58 peripheral nerves 11 somatic
muscle mﬂmié’maumaqLﬁmﬁaa&iwgumq
(Ramsay et al., 2009) Iummzﬁﬁamamé’mﬁa%
LiuuSiauInYeen1sAnLTo9n P
hyphessobryconis w§191nn1sAAEefiniaany
qmmwwwﬁuﬁﬂﬁ proliferative stages ey spore
ﬁagujmﬂu myocyte NBAIULAENIEBEIITULT
danalviiinnisunsnszanegddiuves kidney,
spleen, intestine k@ ¢ ovaries (Sanders et al.,

2010)

N13M 329U
15n15M 999U 9557U (gold standard
method) d1%5U8 U U microsporidia infection
Taun n1519 transmission electron microscopy
(TEM) Tun1sseyanuevos polar filament hay
lassadtsnieluves spore (Ghosh and Weiss,
2009)
N139593aM19ane5InelunsAnnsesdiu
Y8 microsporidian spores mmﬁa@aﬁwmaﬁiﬂ
wWu ndruile Asarudifudunduazing
hematoxylin and eosin (H&E) %38 Gram FALIU
drunsaifidu spore Wenonadiulassaslidaou
(Sanders et al,, 2012) nsdiiavdon1sAndoo1aldd
fipudugaedudiu Wy Luna stain ne periodic
acid Schiff (Peterson et al., 2011) Wsfio1ald
chitin-specific fluorescent stain L% Fungi-Fluor

(Polysciences, Warrington, PA) dinaalalunis
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MI79911 spore WAEMIIIA2Y fluorescence
microscope (Kent and Bishop-Stewart, 2003) Tu
namsradieganndsiileunslunsegnuyudly
Gram, acid- fast bacilli, Wright, and Gomori
methenamine silver stain d@usaag13fildannis
Jumieswes urine 1935 modified trichrome stain
(Suankratay et al., 2012)

Tutagtunisnsaslusedvluianadmsunis
nsreidadelsndiwmuinisaeudisunn e1de
ninATvesIBmaTE tauA 1) Nucleic Acid-Based
Detection Methods 2) Antigen-Based Detection
Methods 3) Antibody-Based Detection Methods
#13%01998n015UF0R 1wy n15l4 polymerase
chain reaction (PCR) immunofluorescence assays
(IFAs) ELISA ua¥ immunoblot {ufu (Ghosh and
Weiss, 2009)

n1sauAulasiu
nsnsaRnmmMsAnteluedn S
azviin AI30UN159AYN sentinel program ﬁ%’mm
wagdluszdnsniw d1msuns P. neurophilia lu
wesUftRnsiassUainans uusiliAes sentinel
fish Tuusiagganaunisiuimegedatos 3 o
(Kent et al., 2009) d@ulunsuadsinisdunsiadnd

uluudazngy 1wy weudmihdwning gniiugiisy

3

asveRu naenaunsUaTluldasdveIy

¥ oo
a o a

dmsunsedsutidngsruunisiss aasd
szyumsidaihiafidisannisvuieuvesaUes
gvinsa Tuwsuiidnisdanistuvusemudey
dl¥nnsandesisuas ultraviolet nsdanne
Frganaudsdlunisiinnisandenielumisy
(Joh et al., 2007) Mstva1sailun1s9IAINNEL DR
duansinans §ren15uy sodium hyphochlorite i

AMULTUTU 25 - 50 ppm T¥E¥LIa1UIU 10 U1
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(Harper and Lawrence, 2010) S1891UN5 b Y
fumagillin Tudanlvadgiu shensliRuvdent (oral
or immersion administration) #&3anniieati T
Aan1sAnde H. ansuillarum finavinlidesiulse

(prophylactic effect) (Kano et al., 1982)
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