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FHE304E 6 A 2 HiZ, FIEILECRERI L (A I O B2 X % B3 3 Ao R Bdplhsse A Lz, Bl L
5 1% Sarcocystis truncata DB E I, S. fayeri & RO THIFETME 15kDa ¥ Y N7 HORBMEMER L7, A
B4 1Z Sarcocystis D H B S. fayeri * AP AHRNYE L HE L T b, KFHIL S. truncata 2595 KW O W etk A
IR EEZ SNIZD, AR EAHO &R E LT Lz, #W2TIE S, sybillensis R S. wapiti \2i5
SN EAOBLEDEIN L WL SN D TREFBOMREN D 5. FEMEABAOBLEIC L 5 &l T FRFERLEs v 8
7% AT 5 Sarcocystis BB S N-HHNE, TOFEMDOITWHHEWEL T LI ENRNELEZD.

BEAREL BB R RS

—%—"U—F AW, &I, Sarcocystis.

SR 234E 6 H X0, WD Sarcocystis fayeri 7330
MaERHEE LTHRONDL I L Lo 2h, TP D
Sarcocystis JEIZOWTIE, AP EmRWE IcHEEsSh
Tz, BATIR RV, EHNOBEOTETHIZET S
Sarcocystis FEORAHFEIZZ LD TE L, 85% L L34
LTwa oWENH 5 [1,2). 72, P23 4 12
HEFIR 27 4R 12 HICWE IR T, BEWD Sarcocystis &
M & b N D HIEFFIAFEL TwD [3, 4].

[FZHBICIx, BERDS S. sybillensis & S. wapiti HHR
WEN Tz, [ Sarcocystis )& 1%, JEAEIIE A
FEHFEREREL TS S. fayeri 737> 15kDa #lk ¥
ST EPUEEAEMST B 7 Vs B AL TV
[3].

R 304E 6 A 2 HICARKILEIZBWT, EofKe
Wil B & UCAETBRA L 722 &2 & 5 Ehidsts
A Lz REHITIE, BEICEHA L TWiz Sarcocystis
B RERHEZT &R L Retkrim Sebniz. A
BT, RFEBIOFEEER L FHYE OR € ORFREIZD
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WTRLE Y 5.
MHE RV HFE

BWEMF &N A BPERE | BRI IEIRIC
DWVTC, BEANOHERYRAEZIT) L L DI, KnD
Rl L (WHCREE CRAE SN T2, IFE) &
i1 BARICOWT, FVEATRW, BRET) 4, &
7 B Bk, B LRGN 0157 Dtk %17 - 7-.

Sarcocystis EDHRE : MADO R LIZ>w T,
[ Sarcocystis fayeri D AN D W T (BEAEFEHA,
SERE 2844 H 27 HAF VT AR A BESE 0427 5 4 75) \ZHEL
XY, BRI X 5 MR RE R O ENE
PCREIC X % K DNA DA% 17 - 7-.

R OEMETRAE, ERlmo (4 SEMETRE  2)
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Sarcocystis 5FAE LIBAOERIC K 5 A

Yty NTHIERE, AF4 AT A RIZ#E W2 PBS
WS E, Erty NTY R MOBERB - ClERT 2
T4 VA M EMER L. WO BEMGRAE, i
WAIO [4 BERA 3) FERBEMEEIC X > THREY
A b EGHET 2 ) E@] ICHELT, iEE PBSHTH
S LOFEEL LI L THW T OBIET 2 LD
WMiEE T->72. 612, REEMAKOFETI A b
W27 74 4 N EfERL.

PCRMeA X, LMo [3 A7) —=r 7kt
D W PCR ¥ ICHE U7z, Mk, BEE, BEONT
g (2 2 A2 S A, ROTEG A 54
ML A MR ENRLZETI T4 4 e v
DNAHi X, Wil F » b (B &M TiE QlAamp
DNA Stool Mini Kit, Z®floO#fATiZ QlAamp DNA
Mini Kit, W3 #1 & QIAGEN, Germany) % Hl\:7z.
PCR ® B #% 13 (TaKaRa Ex Taq® Hot Start Version,
§H TN W, ) M, Pritt 5 [5] O
ey, Sarcocystis J&® 18S rRNA &Iz T % 7 —% v b
ETBHTIAR—RMA L BEa >y bo—iti,
R GHE T SE T S AR B R o ORI RISE2E & Y 435
EN/2T T A N E .

18S rRNA DIEEFECFIMEH RV 15kDa Z > /N7 ED
BRE ARV OGN, ETHROT T v —%
TPCRZATV, WREIEWZ 7 /70— 27 )V B IKE) T
SEEL, DNA 7V > b (QIAquick Gel Extrac-
tion Kit, QIAGEN, Germany) # i\ CT# V5 DNA %
L7z, #hi L7z DNA OBtHIEDNA ¥ — 27 = v &
X3 (BigDye Terminator v3.1 Cycle Sequencing Kit,
Thermo Fisher Scientific, U.S.A.) & ¥ —27 24—
(3730XL DNA Analyzer, Applied Biosystems,
USA) ZHOWTHREL. ZOHEERINIZONWT
BLAST Mk 2 17\, ARSI OMHFEMED B s b
18S rRNA #{n T D & kD 7z,

15kDa & ¥ X7 B okt (V128 7uy b)) i,
MAEOBARTI Y Pa— L OBRNFN2N1100mg 12,
Tar7—YHERH 7 TNV (FATAT AW, 5K &
% ¢ RIPA (Radio Immunoprecipitation Assay) /¥ v
7 7 — (Thermo Fisher Scientific, U.S.A.) 100ul %
Mz, 1.5mlF2—=7THTHEEIFAHF =Xy 2V zH
WTC, H3FMKETEREYFA XL LEEE, K
Wy T 7 AIFH—TEELLENS, KT 30 5iHE
L7z. 10,000rpm, 4C T 20 5t LB, B3 2 5L
D, Wo 7z FiEIC RiE L &R 2x Laemmli ¥~ 7'
Ny 77 —%MA, 5aMERLZ. IO TNhb
SDS-PAGE EXRIKkEITY v X7 E% L7, 7k
D 8y Y e WEAIKEEE (I =727 47 ¥ Tetra
¥V Y A5 A, Bio-Rad, U.S.A) #HWC, PolyVinyli-
dene DiFluoride(Immun-Blot PVDF 7 1 )V ¥ — X —
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JN—H% ¥ F 4 v F, Bio-Rad, US.A.) EIZHEE L 7.
PVDFEE 70y > 7Ny 77— (¥ 555 + @R,
WH) AHCCERCTIRM 7y F 7 L7z Tay
XU I, TRy F TNy T 7 —T1,000 AL
72 %P 15kDa ¥ 8 7 BPUR CaFR s i
M LY 4h) & ST 30 45 M G & &7, Tris-
Buffered Saline with Tween 20 (10mM Tris, 100mM
NacCl, 0.2% Tween20 [pH 7.5]) T104F, 3 mPkEE,
TUy X TNy T 7 —=T5000REHMLIT V)
T A AT 7 F—VE#EY I ¥ g6 (H&L) il
(Abcam plc, UK. & il T304 M Kin X & 72
TBST T 104;, 3 mpEE#, BCIP-NBT &t v b
(FAFAT AT, w#) &ZHWT, PVDFELOH
RAFEET B 5 87 G2 HAL L 72,

EHIER  ASKhEIER, FR30EA2HRD
AR AT CHiE S, FH 16 K28
DIADPBEILITE 1HE D SWZITT, BALED2 AT
fRIKL, ZOBHTHICTEOMA (FY) LTz M
Yo L, FHI304EH2HI7THICHLE LT, &
DEFAFIATEEL TV BELZORBEES A
60fC 2 A, 7001 N) T, EEHIELAR 4R
Mo 4R 30 0 TIHAEL, 1~2HTHBELTW . A
BORERIE, HEXK (BA), W (3 A, 5~201, %
¥iom), FH B A, 2~z SN EHm),
BRI (3AN), BiJIE (3N), F# 2 N), Wk 2 A),
BUR (2 AN), B (1IAN) Thote.

AR L DA 2 L, EREE Y LIFBOW
FEBALTW, EllLIE, AT CIiclaLTs
D, HEHRPMBI LT ad oz, RO L & BE
fE1 RO VERTEE, BRETIA, BT N
BRE, B RSE 0157 i IZEtTho72. A
SEH BN YSE 2 Beb ¥ 5 T Y — Fid e b o 72,

Sarcocystis EDOWRE : iR L IFHOWMH 25, 92
RSAMEEIC X AR TY A MRS (F1, 2), &
FPEMBICL D A MND TS T4 A PRI
(M 3). BANICEHDY A DR TE 2, R
MO ETIE Y A MR TE T, W%z PBSHT
B L)L THT2OB8T 5 HETO KoY R
N EMRT LI ENTE .

EYEPCR T, Bty bu—, K1 KU 2,
W, ROFRHKRDO TS 7144 FOWEFRTHER
DNA O¥lEsA b7z, B Y bo— )V LB HE
T, #BIETOMEEZ R -7z (04).

18S rRNA DIEEFECFIEEHT RV 15kDa & > /N7 ED
HRE D I8S rRNA O IE AR FIFEH I X 0, MHEFE I
99.62% T, AL E 1040 © ) B, 1036 D
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1 FEWD Sarcocystis BD ¥ A & (FLARBMEAR)

ANy <

2 BEA»SHY L7z Sarcocystis DY A+ (ED
H &M O Imm)

o~

M3 YRIPLENLITTT 4 VA b ObeBsig)

WiEENTWRH & —B L, Sarcocystis truncata &
e s hie.

TIAY 7y hTIE, # 15kDa fiEiZPt 15kDa
¥ N BYRISEE T AN Y FOSHER TR, ShEk
LWz S. truncata \22>WT, 15kDa % > /327 42558

1 2 3 4 5 6 7 8

(bp)
1,500
1,000 #1,100
500
1 Mo - 5 75FsVJ41 b
2 BFhE A 6 BEE
3 FfhE 2 7 Y14ZX~<w—Hh—
4 5 A 8 BMartOo—J

4 Sarcocystis )G O 720 O E P PCR FEY O B IK
(GRS
H 4 A~—7%—1%, 100bp DNA Ladder (% % 53
T, #HE) &R

(kDa) 1 2 3
20 — . v
ig:% P ™ . —15kDa

Protein

1 3> hrO-ILERA
2 YAV XTF1 ABEEEA
3 YHA (FnFRLEEH)

X5 15kDa ¥ ¥ /37 BORREMRT LI LAY VT
oy bR

BLTWwL B SITRo7z (H5).
% %=

ARG OIFELIIE Y EHBOBERMLOATHY, S.
fayeri DER B EFD L EREZEL, BEIL2S S
fayeri LAk 15kDa ¥ v /87 E % ¥ 72 S. truncata
R ENTWS, 16kDa 7 Y282 ik, 75574V
4 FOREOWERE T TH Y, S. fayeri B % HiH T
LRI EWE T, FOTRFREDSTEH SN Tw 5
[6-8]. S. truncata %5, HUEMEDHEBT % 15kDa ¥ >~
NRIBRBATHI LD, RFEFNIEIZFEL TV
S. truncata 75, EHHE 5 &I LW
=N
BAE, bAETEFEHREDEICEEEN TV D
X, Sarcocystis ED I H S. fayeri DA TH5H. X-T,
SO EHRFHFITOVTIE, B LSRR &G & BiET&
575, S. truncata ZHRHRPWEE LCRIMETEd, E
AT BB~ O TR ERBREWEIIAHE L.

B, REFHOEETFEHE~OREGITEPHEI & L
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Sarcocystis 5FAE LIBAOERIC K 5 A

TiIibh7zdbDThHY), MoHEFTIE EAD
Sarcocystis BDIHH L Feb N2 Hh S b BEHPFHKROE
ML IR TE Do R o TBY, TOE
Wik, RFHOHEE 2o 7.

AR O R L T 23 4F &P 27 R OB o fF
HE ) & B RIRE R R AEARASEE AL L T B 4%, SR 23 4R
DOHFHBIDOFIEFBITIZER DS S. sybillensis % S.
wapiti I I TEBY, Suoahai TRl s h:
DOLIIRLAMTHH-72 [3,4]. KFEFZEHFDD L,
Ml &7z Sarcocystis J& 3FEITWI N RLE L. L
La25, 39 X TS fayeri ® ¥ > T H i 5t
15kDa ¥ v X7 B L LR EW T 5 7 X7 B a2 RA
LTwah.

BICHFET L MO EUANOBHWICFET S
Sarcocystis FHIZDOWT Y, HWELEZET L2 WHEMLEIH
5. EhmmRYEoORERAZILRL, HBUEWEZ
D Sarcocystis J& % EHBRKWE L 75 2 & 2 METT
LWENHLEEZ D I, ETREEEHO
Sarcocystis BB HFLET 5720, BEOHZREL TH
W& R 5 Sarcocystis B E T 5 &, g LHDAY
DORERBEFG 2 Ahmr LHRT5 2 L2k D, 2l
P9I DATBIC D AW R & 7 5.

PLERS, TRFBREMES v 82 B % 5D Sarcocystis
B LA OB X 250 F b L BET 0
RBDHEDOTIIRVNEEZ L. 3545 HBIRTOE
fER°, 58k L 72 Sarcocystis DFEDFEE &, Z Dy E M
DHERIGEN P EEII LD EE R 5.

AR SRRV A I TH Y, BFEREORNZ &
TET LA H 5. EEE, BRI X 5 EAREE
FBIIEOBR»L Ve L2 EEE LTERLTWEED
AR5 TETWD, ZOZEMND, T LT
SR OEREEZ RIS, EEAEXLBIET5mE
X)L TV LEDND .

Sarcocystis & DG FEHON L BIZOWTIPFE WAL
WA BE O KBk 2 R Tili, Sarcocystis DBtk vk w—
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WV 7 435 72 72 12 [ S GSE I SR T 25 AR B 5 o0 /K A ]
SeH RO XY 15kDa ¥ v X 7 Bk E S PR
FRFEEIRO LG T3 RS 5.
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Food Poisoning Incident Caused by the Consumption of Raw Deer Meat
Contaminated with Genus Sarcocystis
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1) Wakayama Prefecture Tanabe Health Center, 23-1 Asahigaoka, Tanabe, 646-8580, Japan

2) Wakayama Prefectural Research Center of Environment and Public Health, 3-3-45 Sunayama-
Minami, Wakayama, 640-8272, Japan

3) National Institute of Health Sciences, 3-25-26 Tonomachi, Kawasaki-ku, Kawasaki, 210~
9501, Japan

SUMMARY

Three cases of food poisoning after the consumption of raw deer meat occurred in Wakayama Prefecture on
June 2, 2018. Sarcocystis truncata was detected in the raw deer meat, and we found that the agent expressed
diarrhea-inducing 15 kDa protein similar to that of Sarcocystis fayeri. Among genus Sarcocystis, only S. fayeri is
officially recognized as a causative agent of food poisoning by the Ministry of Health, Labour, and Welfare of
Japan. The detected S. truncata has been shown to be strongly linked to the food poisoning, yet its causative
agent was officially reported as unknown. There have been some reported diarrhea cases that seem to be
related to raw deer meat contaminated with other Sarcocystis, such as Sarcocystis sybillensis and Sarcocystis
wapiti. Our findings indicate that we should recognize any Sarcocystis species expressing the diarrhea-induc-
ing protein as the causative agent of food poisoning after consumption of raw meat.

—— Key words : deer meat, food poisoning, Sarcocystis.
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