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Fish-infecting microsporidians are not pathogenic to humans

Hiroshi Yokovama!, Sho Surakasur’, Michitaka Y amamoro’

. 2
and Nanami Asar

Recently, serious problems associated with the food-poisoning of a myxosporean parasite
Kudoa septempunctata infecting olive flounder Paralichthys olivaceus have made suspicious
on a probable pathogenicity of fish-infecting microsporidians as well. The present study aims
to reveal whether the two microsporidians, an unidentified microsporidian from rainbow trout
Oncorhynchus mykiss and Microsporidium seriolae from cultured yellowtail Seriola
quinqueradiata, could give a health damage on humans. Both poisonous taste tests with trout
and yellowtail flesh infected with the microsporidians exhibited no onset of food-poisoning
except one person showing some diarrhea 1-2 days after the consumption of the trout
microsporidian. However, judging by an upset stomach of the person prior to the test, the onset
seems to be caused not by the parasites but by his original health condition. These results

strongly suggested that the fish-infecting microsporidians did not affect the human health.

Key words: Microsporidia; Food poisoning; Food hygiene; Human experimentation
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. & T A Paralichthys olivaceus DRI £ T 2 RNErHRFF R 2 VT
Kudoa septempunctata | X %5 & F O frhaEs @ e 2 b, BIHER IR WE %
Hz o RMOEY ©H 5 N 2011 #10 2016), L2 L. MEIEHEFRD
A 30~40 HFRAEL Tz db oo, FiElE 10 fFRECEITHALTE Y., 0%
LEWTELIILDRZ B, 2770, Z0MICE O IC X 2 RUEN 2R
TR Do L IRHATH Y EHAEES» OB T COEREBRE. HAf
OG5 2 ER, FOE D DI - KB TOHBIBRR, T OB CH%
INBENESREGALZRERE L b w2 3 (Bl 2012),

—77. T ZHEUE, MU THEFH] LA o it RES B ICEINL Ts
D, BEREOALERH > T2, L7 VEONIRIE, MRTHEO 1T £ v
=7 KR v F 27 Microsporidium seriolae DFAZAEIC X 2 b 0T, LT HKE
Ko THARBIET 2 L ST HECHBMZEOMAICIEEL L T L
B35 Y THEBRECHESR IS HICHKFEE ko Twb (Bl 2017). Z T,
ZOWHEFERS 7 F 7 EREETF R EFER, A e POLICASTLE o b
FEE & RIF T faf@tEii v oz LD T 2BRE DL {20 X )RR E
FaInTwd, Ll MoRERILD 2 Lic, Wi b BFHREZ Y . B
7Y OFESMEER T S22 2 &ICiZfERS 5,

Z TR T, 2o ST EME TR (v ABEOMRICHET 2 RKiLH O
PHEFREBE TV O 7TV F v ed oo Fay) #HCTRARRBRAERL, £
BRiC e o U CEBEE 37 v &) 2 RET L 7z,

MEB X Ok
B 1-1 (=¥~ ROBNEFEHETR)
Ml o R

2009 7 H 11~12 H, FEATHBL T2 =Y ~v2D 9 b, Mg ROMRE
PEHEIFACED b 108 (1kfa, TI9KE 447.0g, FHEEE 292cm) 2=
BEILic L, gk Lz b ok ilEAoME e Lz (Fig. 1), & AGH o Rl o
F 72 B 3~5 T A OB L 72 A R & Il 1% B o JIE IS BRERTE L 72,
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REFEORE

HHEETLTHEWEAR ZHE L, ©=—ARRNTHELTESICREY, 2 vFRic
L7ze 8% 05g FORIL T, U vigEER (PBS) 2 50W/iizxsEyF 4 XL
72 (L vy by 2 LER)E— & —, Fisher Scientific ), Z®FEY 45— k% PBS
THVZEAELHA 600 pum FREDOEE A v > 2 TEL 2%, 100 pm (BD Falcon
352360) X 40 pm fLo LA X F L —F — (BD Falcon 352340) TX HICiE L T
KD Z R L, 40 m/ O TFREEIR A L 72, 2k 302X g 10 43l & &1 1207
X g, 10 ZrfE <04t (HITACHI himac CT 6D) L. EiEZ#T 0.5 m/ 0 i
TREBR E LTz, OB E 100 EAR L7205, b — < IEREES (Hirschmann,
Germany) I X Y JET40%8E L 7=,

BERE ATn—7)

21 B o@dRE R, . wb - RIRTOREEORE, TLAF -G~
F7E&EoMBElFEs KL b s BhEORBROT ML FHEY — MCREAL L
Db, BRP= U RADRHEN S 639g (IR 60g~% 65g) MELTHH o7,
Zotk, YH, BH. 2 H%E. 3HETCEH, REREZEL, EEC THOAEY
(b LB, FIERZI L EEh) fiid 2 & L bic, Zofiodiilk (8. RE.
PR, RS DHEL T b ok, k. A3 HEE coRBHEIHMF L@
HEOMBZIT, RERRIEIEZ I,

T, ERBROEMIC S 72 o Tk, FHENic TARRBIC X0, BhEERA5] E L
CANDUEEMRH 2 Z L EHMEINTH Y, 2 ORI LCAHIRF LIZTE2TH
MW ERERWZZLET] W EHEICELA AV,

HER 1-2 (= V= ROBGRASEMIETR)
MRl o

201947 H 13 H, ko 1-1 LRILBFICHE L vz 3Bo=Y~v=x (1
L, PR E 463.8 g0 PHARR 28.8cm) 2 THEIEL TH bW, TCEMEAIL
LT HERIC L7z 2 BHOME L L7z, 20hb 0 b oAk % ldT%
P O JISE F I VR RAE L 72
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Fig. 1. A fillet of rainbow trout infected with an unidentified microsporidian. Arrows

show some lesions of the parasite. Scale bar 1 cm.

wiRE B I/r—7)
4 4 OWFF IR E =Y RAORAF 2 95 g (kD 80g~kx% 100g) BEL T
bow, HH, EBH, 2H%, SHEEcEH, @25 L, 2l ofR2HE
g, AR 11 sEkTH B,

R OHIE
ER 1-1 & RRRIC ML 72,

HE2 @7V o7V F vk v Fay)
MEl o

2019 7 A 30 H. FIENTEBM L T2 7Y Seriola quinqueradiata ® 5 b, 4}
BHINCRZIEREZ 2L Tz 88 (07, IR 57.5 g, TR ER 16.6 cm, -
HREXE169cm) ZWMECHEEL, FCREMELICL THEMRE (VA M) %
EEEMIC (1+~3+) sk L7z (Fig.2), INH D7 4 LIZAIRWICY BEETH D
BREFHEI> DO THLRL 27720 BT TEBILTI vFRICLEZDDEYE —ICR S
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LoBRAGL.EABRAOMEL L Lz, 2 b 0o —F% fd 1% K O HIE IS HEREE L 72,

Fig. 2. A fillet of yellowtail infected with Microsporidium seriolae. Arrows show some

cysts of the parasite. Scale bar 1 cm.

WwEE B /A —7)

A ZOWEREICRGE TV D I vF RV 34.6g (R 33.2g~m% 36.7g) Bl
TH oW, HH, HH, 2 H#E, 3HERECHEH, BE2EIRL 7z, 202
EHSE, AR 11, 12 LERTH S,

faFE o HIE
HER1-1 L RIBEICER L -,

R
B 1-1

WEE (A 7N —7) ofRiE Table 110 L7-, Sz 18 : 3, FEllE 40 18
%otz 2005 T0RETEHETH -7, BT - BT OEREA Y 2 4.
TLAXF—FY T AL TH o728, TNZHE LA, {EESeT b e —1ERER
THY, BIHFELEEED 3 L ICEBEbN L h o, BT OB AR L T HE
BOHEET L. ~ADH7 Y O TEIE L 5X10°+2.3 X 10° {8 (HiF : 2x10°
~9x10°) Thd L RED LT,
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BASIIC, HEERE 21 Z D5 B 20 BIXEBIEIRCTH o 7205, 1 O ABEYH L 3H
TR (1~2 ) 3L OERZFHZ-, Ll Z4EED L EEHOLH LR
ZTWEETH -7,

B 1-2

W (B 2 —7) ORE% Table 1 ICR L72, BLHIZ 20 2, FEEBILFEE 43.5
FRTH -7, 247855 52 L IERH - 7=, Bl - BT ORERE VI 14 (EF
K. TLAFXF—HY (ZiE, =va—, {EHE) B4 THo7, wIndEH
e TERMRE B, SHBEOUAER LIITEE, OHEET % L, TR
B 1.3X 100152 X 10° Ml (#iPH : 6.5X10°~2.0Xx101) TH 5 & BEEd bhr-,
BAMIC, HEBFE 4 B0 b 4B e bWIERTH Y, [wizo TRl LRE I N
J7b Wi,

R 2

WeBRE ORERCE Table 1 IC/R L7z, BAILIX 212, FERIZ T 46.5 B TH o 7223,
24 Kb 64 IEWBRKE D o7z, B - BEHROEERY T 2 4 ER, &
D). Ty ax—FY (2, wva— i) X34 THokp, Wbk
T IIEERE BEbhi, SEBREOVER LIITEELOHEE T 2 & LT
B iE 3.6X10°+ 1.4 < 108/ (HEPH : 3.5x10°~3.9x10% <TH 2 & HED b L,
BARIIC, WERE 420> b 44 L b IERTH - 72,
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Table 1. Research participants for the poisonous taste tests 1-1 and 1-2 (unidentified
microsporidian from rainbow trout Oncorhynchus mykiss) and 2 (Microsporidium

seriolae from cultured yellowtail Seriola quinqueradiata)

Ratio
Test 1-1 Test 1-2 Test 2
(Unidentified (Microsporidium
microsporidian from seriolae from
rainbow trout) yellowtail)
Number of participants 21 4 4
Sex Male 18/21* 2/4 2/4
Female 3/21 2/4 2/4
Age group
20-29 2/21 1/4 1/4
30 -39 4/21 0/4 0/4
40 - 49 8/21 1/4 1/4
50 -59 4/21 2/4 1/4
60 - 69 2/21 0/4 1/4
>70 1/21 0/4 0/4
Average 40.7 43.5 46.5
Range 26-71 24 - 52 24 - 64
Under medical 2/21 1/4 2/4
treatment
Allergic 4/21 4/4 3/4
Mean dose of spores 5.0x10° 1.3 X 10w 3.6X10°
Onset/participants 1/21 0/4 0/4

*Number of persons concerned / number of participants
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E B

AR OFE RS b, BEFEME T RES e MicRhHERRCTHERNIC AR S &I
SETERP o, 1272 L BB 1-1 BT RhEER 2 B L2052 1 L5
L7z 3B EFTRETH D, COHPERLZBTEIL. 2EOVFHELFL 5.0
X1I°fHTH Y, RLTEHELE ARV &, HELS THRPERZEI LB HTH S C
E(RME) 2 OHERIL Tt 4 BEEORTAE» o oD IKRIEL 2L EX LN D,
Thbb, 2O 1% > C [HETHRIZe MOFEERH 5 L TckEVWTINAE
v, FIRRICEIE L 72 {tho 20 ZIZIEERTH -7z 2 b b b, HL L THAE LTk
fre~r&Ths 9,

e TR e PIcFHAE L, b L OIMBRBEE 25 272 8w ) T, @E
272 e h o b T iy, Encephalitozoon spp.7a & DT HA, FLIE®.
B h L < X AIDS (TR RPEQENIERRE) 72 & CcRENMET L7REET
?%E\E%ﬁﬁ%%ﬁﬁﬁibkkh5ﬁ%%@5(N&mmmeQMDoL@
LA Lo EFEEICETHELEUEEEEL 5272wy ETA S LTy,
Tz, b deMBEEEEE T AMIEF R v M IO B R IR TR L
D L BHIFIE 7. R 1-1 TRERERIEREZ L A2ERE L. 54200

WS Lo T, HRL TXu,

T, TTHBEREPHEE 2L RZEREVE LTERBIFELNTWE 7Y F v
Z7 Ry Favii o, EEESPREES (1=4) LWOEREXITS
22 LitZzv, LA L BEL 2 EBmAR 3.9X10°ME X, ko2 FTick 3
HHEOBMTH S 107fAL D DIE2ICE W, B AA, BIETREHEE TR e R
BRI C & 7wt B E CIIARB TRV X AR X P B3R TE S
fBG2RBTHLERZVL ZOLI BRI VFERATREL CUEFEKRTH 7207
o, REERIIREEDS TV EEIRBT 23 Ta0RETH A I,

LI ADZ FT7RFPEFICOVTIE, b &b EARRAABANEOEIIC LY BhE
BR300, Mo B hEREYE 2 S iy DR E TR ES
Bl AL Tz L WO ERMEH O FTHOWIFEHES 23 R ICHT A & 0 724
FeLT, ZFT7RATEBEVZEWIRBEND 5, —J7, BEFEMIETHRDOIGS,
FAkD 7 —R (L 27V DA ERLTCTIRICR s WO HEF) 3E o772 Al

&

Jiek

%;r
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LN THELT, THIFEH Lk, 22 DM & g ik, BrE. Ris
FRICE o 72 K EEN VR (HE ZREEY, BEEERED) Th 5 L v ainil
BRIy AEMEL RT3 T, WU [E¥vl] L4 TnTd, REES
TRICWd & RIET 2 2 L AR, RN TH B,

DIRTL D KEZERBIFEPL T L e a2 IFER XV ERZELZ T T e
BONTEA, W REM7 Y oFths ) GEERIC IR 7 B EHREE) »8Ec
BlwhbBbhC LB E o C, Tav s 4 oRER (B, A g ~—x &y
JETH 5 ERALPICEINL) ML 7 7 B\ cElEA L LTHw s T
WeEA= ) Itk B e T RER Y MERIRS v, £ 2iCkT, BT VM
ICEFET 5 NIRRT R e P O EOIRR & 7k 3 7k & FRo 22 JBEHIGE
L0 L COKEERRELICAHFRICL TR RLRWEEZS,

# OB

AR BEE O 1 THEERIIC X ) 7 — 2 50U b o TF, < 2L, 5
0)%%’6"]73\ i @CEZE%{[EF! [_/J:Lj'i 3. TN Cﬁ%% Lf:%ﬁ[ﬁ7u B S
PO EEOBEFEERICHELBR L LiF T,
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