Vol

.24, No 9, 2008 {b2F#iE - wK

4

5

6)

7)

8

9

10)

11)

Glickman LT, Cypess RH : Toxocara infection in
animal hospital employees. Am J Public Health
67 : 1193-1195, 1977

Taylor MR, Keane CT, O'Connor P, et al : The
expanded spectrum of toxocaral disease. Lan-
cet 1: 692-695, 1988

Ahn T, Houki N, Ohkura Y, et al : Serologically
diagnosed toxocariasis with hemophagocytic
syndrome in a patient with primary biliary cir-
rhosis. Internal Medicine 45 - 31-32, 2006
HIERE, E¥$E8, AREEIEY . 4 BRHL
HESHRCHOUHAKELTLAA70—4£ER
B @ # #. Clinical Parasitology 15 47-49,
2005

HIER, RIEEME, KHEHNFEL - BN
U<+ (Ral MEOBREESD - FRIZHE, 7§
HEE EFaMEMNERLA XESkhd Es fiF
ML THVHKE =T L7 1 #l Clinical Para-
sitology 14 : 74-76, 2004

AEbwaAa, NOR, PRAEL A 20 BEEY
HHETREAAHFEBFEBERIGIZON
T. Clinical Parasitology 16 : 114-116, 2006
BEHE—, RBE—B KAWL BFOERIC
SNRFELALLEIALhIAROGBBITED
. A%l 51 963-967, 1983
Morimatsu Y, Akao N, Akiyoshi H, et al

Reports : A familial case of visceral larva mi-

Case

grans after ingestion of raw chicken livers
The specific antibody in bronchoalveolar
lavage fluid. Am J Trop Med Hyg 75:303-306,

12)

13)

14

15)

16}

17)

18)

19)

6. A AERE

2006

Yoshikawa M, Ouji Y, Nishiofuku M, et al : Vis-
ceral toxocariasis from regular consumption
of raw cow liver. Internal Medicine 47 : 1289-
1290, 2008

Oteifa NM, Moustafa MA, Elgozamy BM: Toxo-
cariasis as a possible cause of allergic dis-
eases in children. J Egypt Soc Parasitol 28 :
365-372, 1998

Wolfrom E, Chene G, Boisseau H, et al:
Chronic urticaria and Toxocara canis. Lancet
345 : 196, 1995

Aragane K, Akao N, Matsuyama T, et al * Fe-
ver, cough, and nodules on ankles. Lancet
354 . 1872, 1999

Barriga OO : A critical look at the importance,
prevalence and control of toxocariasis and the
possibilities of immunological control. Vet
Parasitol 29 : 195-234, 1988

Yoshida M, Shirao Y, Asai H, et al : A retro-
spective study of ocular toxocariasis in Japan:
correlation with antibody prevalence and oph-
thalmological findings of patients with uveitis.
J Helminthol 73 : 357-361, 1999

KEFE—, MBI, mif KRERcLoT8
ERTEMAAMAG M. EEFRMEESE 34 0 1148-1152,
1994

HRM— FEREEE BEMRE 951255-
1259, 2006

(1357) 63




HiaNaY e A—./—:3

#sE  E)VYIHFEIRAE

(Zoonotic roundworm disease)

EERD 5 o I B SR E RE

wRE(ES", KEfeE

B +Nobuaki Akao  WREHEFAPAPRENYESHAHERRET LRI (RRHEXAEEN1-545 7 113-8519)

[FUHIC RS MAGRS K 5 B T MR LT B A%, Rl
BuwTi, HEROMILITAIZ L > THBRABEN ST
~ AR DA e LT S g Al 2 M~BIT ¥ D#EFLTHE S L o T
. ] Ei-';. TOFAAE NG EEGEE LATHWS, 2O PRSP RORIN L 4 o Bre
T, hFoplide oL TRIAMAEZ2T ST M A RICHRR 2D
(2l L E A2 B2 5, Wi %G FAZH RO % A Z . Ch DA, RAEFEOMR
J'"‘Q'HI'I'J'H“]i“ (Toxocara canis, T, cati) 7213TR L, WS, F L A=R A Tid i f di Bl O 511 HUN TR AR T L,

AR E U LML o TOIFERLAT 4 Y Je AP (2 0P % SR 5. Az 8500 5 ] SRR e

2 -

T ET AT 7 4 YW (Baylisascaris procyonis) (Zov T, Bl S AR HR LT N OWRIERHE R =25
A2 =z0lW (B transfuga) 7 2 OTFA BT Ch ok ] 5| L 2= BE N T 1:&-1-1‘4‘-". 1972 SELLHIEN L Tuvrd
Lo dEL HEND FOMBECLALE, oMo Rde(l 37.49
Wt s ml R AE X, FofuE 2T A R ERHE (1972 %F), 31.0% (1995 4F), 259 % (2002 F) ‘_'?ﬁntiﬂﬁ
PHFIZH DB T HLEFERIETH D, Lhlzidf Mizdhd Evg v, Lanl, #4082007 EREIZIT o /oM
WaeBGREN LV DL HDOTEEILETHD LB R ¥ - A S/ 3 HGO T 43 R
O R TIE 29 0 (67 %) 45 R A ke = 1
4] P el RS T H L3 AP M A 2 575, TR
(2 &= Tidhe BESeEA PO S kA3 A O THERAW
~ORER A 2T HThsH
L0 IR T Al YA 24, @ b 15, Mz By A szowTiE, i miltinT
OEROIEES S L L 051 (2 i Lt 9t SR L THFLTOLHES O
fE AR & Bl Hfa) dt b il i th A 1 L 4 2 1995 1, 9.2 % (2002
HOThHL Wi kuag v IR g e
S U BEIC ORI S o i As, Al S LT b HE A LR A SR TR oA SR L
a4 L THFEAolGE W olFRIMIZE AL, k] ARt Sy RS A Ao T, 1 el A

LM ZFEIT L TR 2 L4, KT

64 ;\]..._r.. n




ﬁ 1 IMEBQEEIEHECDE h'\ﬂ)ﬁ%t%ﬂ)ﬁﬁ

E NS e A— /—/ R

PS4H7ER
N ovEUER
I \RETSR

PS49%
AXIOEY
=0

i, Boli®E. SPLER

AORITHEL. TSRS TE

AP eROBIIERE

oEhRs, UFAMPRATAMESERRL
FHERLIER

FHERROM FiRS

T I Ay o >

| BWET)L (YOR) TORE

X

1XH, =38
o= RAF

4

A

P37 0RCE{E

ACRICHEE

HHREIER, SHRIIATRICER
RARIZEN

T—R7EL

TF—HEL

- HEIMBO & b ORI Z OV TR D 3 56
im%aulliifuv?a (1) HBR%& A ZZ M) WM Ok
i LT, MBROMAT LA b AEECIRY LI
F 4. (2) HARARCHOBTIHA L, B4 L1
PRI L 7o P F OB ELSBOMICINT 2
(3) K- MiEbofFREEE LD ) 5HWe L vE, 4 K
hYOBRHIGIZITREE L TR 2. Chentf
BT EORIE, WP HRLL /23 3 LT ol
ferfrL TR %

(1) OEFRIIEL L {meniboT, HERN
THLZ L DLMOBE THAESITHOI TV S Uga 51
LT ooBlobd 371 A4 M3 LT, 137 77
(37 %) THIIOERE EWT:, LT, Bl Shshp
DITEA EDY, FOLRMMAEDTR S MO LT - 7
o4 b, o, TR oM S RIS
N IR SV TR R 75 1 v —I2 L 2 PCR 5Tl
FeLizE 25, Kbz e { A0 6T, TN
BITHLHZ LA L7

(2) OBEA S L0l fBYE 2, MHSAYE S
e L2 BT v uny F—7HETHE L i,
MR OBED AL ST ORERBMSOBEZ Ll
AR LTV A Z EF RO L2 ol 2 v/l
FREBETHLY, T2, WIPIHEIHH LTS T
i, ¥y 7—H%OPRERIZ b A 25T A, 2003 5
CHEEETA LT > FTirbhMETL, 60 O %
e Lol oA, 15 WOBEEIZMIE 420, 71 4R

AR L

HEULTEL, F095 3PORMAZREEZRBHTL
TzEh AR S, 20 MO RIBERE @b of X hgec
Hofzbwvie, ZRLOBEE, KRz 2Rk
b EOBRE L EMARREORS L W5 = kAR
A2LOTHA.

FEto 2 #EESC £ AT, Pl fgga‘;muj{'gnffﬂ

PEENRTOTLERINER R L 5 o ki HEititr
BOMIN 1 O G40, A e, Al

5, ZOWENE 25 ~ 27 ToORF 5 F T 10 A
DY E TR ORI E TR ffl 1zOh e kA~
fhzd 2280 6ThA, UL, COMOM
MERERIE E IRIEEC, 2601 ~ JJEFH%;&H-
LEFGEEEN 2L 51240, RIBTIRMEHET
ThiLd 2L, EIRREh 2835 L Tv 5, %L Rgep
ITHERYFERRIZ0R <, RFO% IRET 4 LM dap
WTEFL T aA, MilRiZI2E <, 70 T L Lo
TIIIE P4 5

(3) OEBFEREHRGT, BhnL Ty b, BRI & e
ShAHROMPFOMmA, TR Sl itz
IXHEETH LAY, Taira HITERIZIh A EIPEIEY L
TR DOAMA R O — 8% ALl biEIC & D sk Che
L7k 2%, BLENAHMIIEE A LA 6T, [
MR A SRS N B E b A h o 7 ':#‘m L7z
Lal, AELizva RO A LI, S AT s
- L, BEAtE = R 2R
7z, $REITIE 1976 IS & OB

POz S Ak
0.

LTvd

_“f-_‘.r\!:r_‘l.'li.;l @Vl 10N 52008 @ 65




ﬁ 2 Emﬂtﬂ Eﬂ?:_. Eﬁkb‘ﬁﬁ."’ﬂf‘ Y hSER

AR . Em o goeEm o wEE
Eﬁmmﬁ bl leat i ] WBERER shhEi S/ (1966)
EEMEAR B2 BRER SR  Aacane 5(1999)
T Eafth SR LHRER IRMERAR (2008)
MEDE HyiEr BN BUEER  FERS (1999)
AE DR Wi TR BEEE mES (2004)

* WFHEPOADRGRFEMARICH T 3 Al

DL RAHPMIEDNS ) A2 THLHLZ EAHEENT

Do AE, HAEAMTHE 3 b K6 RO KT
Fo - E RO & e A B IFR O 4 AR E O
[ S RYgE] Th o,

B e

FEIWT o Tlorh Aol S hdEplizgk 2
(ZRTLEIC3FTHSL. ZOlEh, RO H A
20, 26 AT T Rz S5 R
a2 fd s, WTROERA L, ROl
FAF T B e oo A ] i s e D AR TS

ZhiTEL, LAL, YESOBEH® Y Toxocara KT
HHZEDS, PRI FREELTRHESNDLI LA S,

RO R 2oz 2 VTR GIREL R &
It Vb AR B L2-ERT, St -mT
TR IR 2 R AP S, S gl R 3
Izt Al AR TS, SO XS, E FICdE
+ 5 Klaldi d B oA el oo g RIS 400 ym T
8134 20 pm EIFHITE {, MM MRE TR
HEhatrliliIncdhs, Tz, Siddel-4 o450
FWEIcH LT b EET Ao EE RIEFENT
iz X DA LB T Tw A,

F£3ix, AL 12EMCAFEATHRESLZ MRV
F4E (5 & UL 0Y (BRI g RS 4THE 2 & L BT 2
- E R AEA A S 2R ORI F Y

# 7 P OKFEN Do T ERABRE R L SDT
Ho ShUZE D L, SEN 10 PIREOFEFLHY S, £
D4, 5L LOBE A IR EDIREEINAT
WhEEEShS

MR s v o il iiE, T-E M s
05 %FN= 2AKIZAR, 25 CORFRENT2 A A
L E#RE LAz dh i waip S oo A L, D-MEM

BTyl & R ZMTE LTI S AU REEE B TR,

66 €Medicine) @ vol 10No 52005 @

£ 3 BX12 FMO bV DS & RERTEIK

1998 9 2

! E#Eb‘*é?ﬁoé@ﬂ@ﬁ}m &:'li?f ha“fﬁﬁ“ﬁ
P WHRESEEARICINES A MO - IR

WEEERLTHEML TV, iR ZolEEfoh T2
SEMUGAEAE L, £ 0N AU % Hilk Lt
S Al gl i EE D U (Jarval excretory-
secretory ; LES) & LA TV A, SOHEIL, Bl
A Bl L7 SRR PR R AT €, i ic
LB LA THL E ShhvTvi,

=@ LES BT R R v A FHEOMT R L L
HTIT- SIS LS, Az fEs: 83 ?’,c’u; ko
HT 3 (3.6 %) AHUERRTE & HE Sh - 7 ol
FUMFAEICL2MOMETIEE0HDIEL 204
(3.87%) TLES (264 % IgG ikl Sh, 362K

Tvd,

o

(--



MM EERETSL, BERD 1.6 %09 KRTEE T
A EVIERMRE S TVvE, ChenhikBitE2
BREL LG IHIREAE THA I LEMEh TS,

BRI gt £ 174 2 B0 S 4170 16 My b o
DEBRROSHAGRE)ICME SN LOTHLY, K
EHRAEE A S EEEN S N EAILSE (P
OFEEA S ER L D LW EAME— DN E L
2T A, LAL, B S B R ORE Y LES
LRICES I LTER St cidh {,
ECh B EOMBERLH IR TH L Z 46, Kl
LES * HW-HE AW ETHo L bihd

ERERAELR - EGI

ISR - M (b XA FIE) (CEo T
S, FERVASETDRAENLBITL TSI T omE
LRI EREITH, MEAICMRNY, URKS, FEERY, R
DABIMENLZ LA BN

1. AR MFVASE

FEOMICAAIZEBA LS ki Mz L hep
EREORABAGE (420, RV TR OSEEE) oM
IPEA W S, BAEREA AN 2. FOiEhh
IREHRUCRA LT, Kibrodhdidmmatic g MR
SHFRICZED, —FRoHd) » AT ORICED
ESGOMEIZBIT T 4. TP M L - mdiih &0
B A olaH TR ) 8zl 2 s

BEAEAEARDOAEIE (2R A L -5 0 2 FE 2215 M oo e
EOREIZEAESRLA, B, 5B EE, MK,
IR S & LR AN, 26122855\ 2R
OEESLF 7 O—EHESN, M) >~ FRMiBE, mek
RIERR L VS B BB LA T2 L B2

O H ST amit, B84 Lvis o KRR OTFR
HEOHACHR O I L 5 RIEA%EFSN D, Mori-
matsu S5AHE LIZEMTIE, =7 ) OEIFE A~/
WT (5L 455 A3 MM ICRA L BREME, FH,
FFUL NS A A TRV R4 P i AR L 29, 2
AL LR E TR EREEY A SR, FFRoOES
LB ARFRIABE L Tuoafobv, AT Lk
IS EOMHERAAGR, 2512 MiE0I% & RE
Lkt (24 LES (2480 Attt =h, F& v
HZHEOEWA Y sl K19 AHiBIZF 70
—HHEM A REL, Ol E Bl 45 O AT

I FofomfiildE cLifMRME L Tsh, 4

EED ST P

ERMEHANBL STV

2. BE  MVHSE
ABEOIRMAFEOLH A TH o 7= Wilder 2851 1950
Fi2, @RGEH OB Tl 217 46 Plo B O ER#
BEERTUTHERLTHEEICELSLZS, 2610
(56.5 %) oDRGhOEERR L. #iZZhivk
B bEOTHD - LA N5 - TUE, BRI
FUAFELPRIZZBVERTHLILELZONTE. L
7L, Yoshida 6OWETII 38 HOMRE bV HF5ED
25 34 (89 %) i 20 RULLDEATH 727, AE
12 4E M3 & DB PR OO0 - 12 520 FlO
T, EREEENOREA S - R L5V h FiELED
N2 134 PO THELTAALEZ S, 12U TOR
WOEHLMEIETH (104 %) T, IBA b7 H 25D
MRIZEVERIE TR T W EER LTV
KA R OBMAOBITERE I Z >V TIRmiTE L #
AT 280 AR S h T 5745 Hayashi Si2RE
FUh FHEOBWETNTHLAFF A I OARMICH
FEEA L2 mARAE L L TRRN IRt A S
FRVGZL, RANCBITLASRAME FF a5

FESELI LML

3. BERMFVASE

TTART v PR TENG, KB Hh S
PHCREERICEATL., MICBIT LRzl ->THl
R EBTEEDOBRTI SR XL A0S
NTwvd, & bartf s LM R T e fin
R THEER L 2T oM FEEE (il hy
Ota 513, 21 OLYET, B L HAEMN, SR 2D
T Aol g ATKIE & & 2 S0 2 b REERYE BE YR8
D1AERELTWD Y, ZORTRMFEDPOAL TR
Bl iz & LES (204 250 2 du7, AR ED
RSO G REMIZOWT [T PE—THER] $5
v M) S lL v Bl asiem L,
LES 8357 LAX—RIGIt L 56 DTidhvwh b &
ATWaS

LAL, Kt RHPEOWET S (2008) (20, Wi,
P, R AR A IS T A B L 2 30 Lo dctt
TN LA o] e A R A2 L, e
AEDREE LA FE A RENIZLFEdT A Lo
ML

@AMedicine @ Vel 10N S 20050 67



1 REREKR

1 REIRHR ES

.
o
75 BB ES

4. BREMVHTE
IR EE OUFRRIR E 4E A D BERE, WIAR, BRI, B
B, e Vo IE RN GER L Lok P TInER o
LES (263 A46ikAa Eicmei S ii 8 by v
ZIELFHLTwd. MEBOBMEEL oL Fbopi
WM P2V A SEOFERE LR FAEWIERG, T
LbF—ill bF A T4 L OMIZHMAY S LD TS

wrkiEHShTwA

Az bAoA, A RN 2 Z LR
b, BN P& A FEFREDN SR TIE LES & H
oA T AT o T A7 i A R IHE 4 2
ME T Ty AR T, o) LES FR1M 1gG i1
tha-kih T 2GR TwSY, IR 5 h 74
TIAERN 1gE fliEAMB L L~ s LG shTy
Zo E70, IR R A FEE TR ARECHEKE o
2-HRAIHE L Z 1gG BUHRA S © & AUdHEE T 2 i

fuibet 121 plate-ELISA i dot-ELISA 7 H#2
RN T RS R O 2 Tws, LdL,
WEFH E v THVFROLELERYI RGNS ETIC
2 ~ 3 RFMEEEL T LG, Tk AHTFRIZ LB LR
TH 3T pi.m ELISA # & oA & 55\ R E a5 iy
Fov FAEM L7 TTI0W 0D OR SR TERME
s gussg o

FEr VWD LES iRt imuw i abii v s
A, i oS R F L OB TELRIEYALNS, €D
72, um'fﬂ )iy MR A R T 72 plate-ELISA
EARALHTWES, F72, LARUEOREEE L EENIZN
BT AR VN 'ﬁ A v Ted (3@
1), 4t

FiiallLTwa

SMEOFREERGLT MY A FHEORT &

68 m!\‘lf}cnc»n-- ® Vol 10Ma5 2008 @

Oyasmns

T =YXk ES RS

C\j&@amm L, ¥ommm
& nEEMEtT, #

B EBEXSIATESBIECESD
tEUASEREMN L AB RS
MR OB ERFR D

BEMDAIXORHREF M WIF

: o ’JJ R

| RS ICHREE S

AT,
mifdifEs Bt Th - TH Mz HEERS LV, vb
i"DZ:viz.rfk";‘J b h SHEOE AT IEEREOLE T v, L
&-f-n‘ifﬂ*m LS RS i HT A=/ = 3 oF et
.uﬁw:zré‘ Do TRREIZIXT WX 8/ =1 10 ~
16 mg/Kg/H, %2 ~3 (1 H5 % 2, 3 N2 Tieh)
4~ SHMEIES T4, L L, IFSEREAEY
IECIHET 20T, FEMB P EETRECRBESLE
Thad, LECWLTATO, FAZHMAT 5. 7L~z
S — AT O AT ST HIEER U A FREIZBWT
b BUF AR RS ST a
HREL b %2 1 ZHEACH T BT WX 2 S/ — W DGR
FE—E LT, FoherLizbviEdhiuie
Tttty bDbds, W8 2 H FiE J)ﬂ;l [N
BT 7 A ThiAFTH LI s 0T, I
PICINB L 2o LT T sy ¥ — 0 i.IfllllJ?;iJ i
FREhdols L, 2704 FORMNESILLELE
MJ?L"JL:" (RFEF) . DIz, NRERIZZT TR L, I8
¥ A FREZOWT L, Bl A7of FEEbiER
FTEONEWE SITwh, F7, #MBPTSmhmedr L
TWHEE M2 AT 5 & Bl eI TR0l E
A G L0, GEER-PH AR SRS L. B
L B AGREE L2 S AT R AL ETH S
A A FEOTFIZIE, Sy RO e 720
AT RO BT 2R oM, HTE R0
Al AN BT b E MR A R & B A
Thh. 3612, Ttoiklh rofEe Yoo Tk
T LM TH A, £, BEMIZIEE LodEReR
RO AT A E - TSSO E R

-x 7

Wi TaZ L HTES




1

BEETHN

WaETIIs, AR LLE R, BaH+ 2002 SFHES

2L T

2004) :

U Mo dEd

& &R, 57:11-14
Uga, S., Matsumura, T., Aoki, N_, ef al. (1989) ; Prevalence
of Toxocara species eggs in the sandpits of public parks in

Hyogo Prefecture, Japan. Jpn J Parasitol, 38 - 280-284

%8 (1995) : A

k.55 54 @] H Acgraks

- Filo] DR Lo
SWHEYHAS

Wolfe, A, Wright, 1. P. (2003)

Human toxocariasis and
direct contact with dogs. Ver. Rec, 152 : 419-422

Taira, K., Saeed, L., Lind, P., etal (2003) : Population dynam-
ics of Toxocars canis in pigs receiving a single or multiple
infection. Parasitology, 127 : 593-602.

Morimatsu, Y., Akao, N., Akiyoshi, H., et al. (2006) ; Case
Reponts : A familial case of visceral larva migrans after inges-
uon of raw chicken livers : The specific antibody in bron-
choalveolar lavage fluid. American Journal of Tropical

Medicine and Hygine, 75 : 303-306

o

I

Yoshida, M., Shirao, Y., Asai, H., et al. (1999) : A retrospec
tive study of ocular toxocariasis in Japan : correlation with
antibody prevalence and ophthalmological findings of
patients with uveitis. J. Helminthol, 73 : 357-361

Hayashi, E., Akao, N., Fujita, K. (2003) : Evidence for the
mnvolvement of the optic nerve as a migration route for lar-
vae in ocular toxocarniasis of Mongolian gerbils. J. Helminthol,
77:311-315.

Ona, S., Komiyama, A, Johkura, K., et al. (1994) : Eosinophilic
memngo-encephalo-myelitis due to Toxocara canis. Rinsho
Shinkeigaku, 34 : 1 148-1152 (in Japanese)

Akao, N., ChuAlbert, E., Tsukidate, S., et al. (1997) A rapid
and sensitive screening kit for the detection of anti- Toxocara

larval ES antigens. In : Parasitology International ; 189-195.

. Dubinsky, P., Akao, N,, Reiterova, K., et al. (2000) : Com

parison of the sensitive screening kit with two ELISA sets for
detection of anti-Toxocara antibodics. Southeast Asian J. Trop

Med. Public Health, 31 : 394-398




LFDOMFEVATRHEEHFLOVEYET L

# OB & W
S R T A [ PR R A 2 MRS BF

Human toxocariasis and a novel animal model

Nobuaki Akao
Section of Environmental Parasitology, Graduate School of Tokyo Medical and Dental University

LB

e hopddhhagi e OS2I LildaT
MR Do IR TRIL L /2 %h g MR 7> & IR % o
BLTHRIZES, CCTR4IMGNIZECREET S,
Z LT, DHIIRREA I TR 09T L. MR,
WHIR # 5 L CTHETICRED . S ZTH4 OEORREN
"I, FOHEERIZEFTFTS,

mo I REREOT0% L. LAt di izl L Th
O, EEHELIFENTO. Ll WEREONE
PHERRIZACD BALEIREL OERT 2 X 0 (6] dul e 12
L7z, TR LT, iHEDRY b 77— ALPEBEH &
LTof 2L P LOFERSBELIAIC2NT, /1 XHHB
kb PORBEAMEIML TETWA, /2, 42
WMERLEMFYA RO RIS SMOBE LT
BREIZR2%h, E bR E L TojkH s Ty
By FOT, METRARAHEAIERIZLIBZLE FD
EHSEE P X VA TEEVI BRI THRESLZZELE
{BaTETWSD,

2602, b ST 2 B R E d RO dE i 1
[ @Sz, AR, T4 S,
avEY@ER, ARERSAED, Tk ORET S
WigtEnd ARSIy vEARSL Y 2 FAEHL HITS
NTWwE, 2O L9, BB REEREO L b~y
eMLMEIEAL22h 5,

foblAiie FiZ@RAT AL, BN TAE (EF
FTAZ LR, MBAOEMMIT L@ . LRIZED.
LS 2O, S@lICHFEINTLEIV, Kl
LETCREFTLI LRV, ELT, £BICHAH S AL
izl oTaF S EomENEl&RENE, 22T
i, AR - A oEdiz X HEEEE R PO, ERPLE
R A bzt FF VA FREOREOFERIZ>VLTRE

The

BB
1. 1 XEROBRE

1 Z@EHUE A A OBHONERICHFETIERTH
A%, WH, A RTEHFAXILIHFETES, Ll
BlzieE Lo A RCid, miizBEs o HRICHE S 1
TLE9, Ll SIEEQET LKA 2 TREMERN
CHIp RSl L TVwE kA H A,

A RIZBH S A 2 hOFERRIZ20TIE, WiES
(2004) AILBEBILTNOBRERERESH L5
FFFAIZ2WT, 197240 REEEZEML TS [16].
FhizEB L, WLlcB 5 £ EROFERIE72
EMED3TA% D 5 1995%E31.0%, 20024:25.9% & i o i
Mizhs vy, L L, 200MEE IR 4 25T - o ffik
BTt vy — A ZN3 y HBO -1 2430
DA TIE290 (67%) 564 2B 2L
THED, FAZOREA A A D BEORRPFL L TEE
ThHhIIEIEDINETVIEEZRLTV,

2. 1 RERIPOBEER

HEE O MR o B98I | oM, s 2 b, &
W swv, LA L, 25-21CoRMaRETIRI08#
RETHRAMINCE TRET 5. OO R R
THEEMLENIZEL, 6121 -3 HMAERBL v &
Foor e )y 2 B L v, RO HITIKEIZIZIK
PR L, BRERETH L2 L L 2 L
Thid, ERCSBORMIEEZ 5 5, Lo L. Milizid
3¢, TOTY EoshchTidp@rs Izl L TLE Y. [
RO 57T EE R, FHELZC
it s EfAhT o (, WmH L LTERT 5,

Jpn. J. Vet. Parasitol. Vol.7. No.1 2008



W B 8 B

3. BRER

{ APHEHHO L bAOREFEREIZOVTIIIMD AE
AGNTwS, (1) HEEALZRESDEOB LY
PRl TORBTHESY L FRoOFICHREE
AT L. FhEO0mRE+2, (2) RS20
ETCHEL, thde b~OBRiFL 22, (3) 4
AEROFREEL LD IS=T MR E, 7¥,
T eELOBMBHE2VIIFREERL THRIET A,

(1) OBBERLE (S HEMINTE - RUHER
T, BYFETLELOAHOBS LS RSN RodhoT
wa, FHE (1989) FEERToLBOM3T7]HF
FMEL, FOT%RTHHOFHREED, LML, B
HaEhihifiziz ALV apithatbvsd
[25].

COEBTORROBRMNLEALHATL. BEL
BB L TEERRNE £ ERICREE,SIALEEN
DOXETERRIHIOH -2 1#5r HOLRT, AR
B AR MAFRRER O I T3% T o 2o, BIRI LA A
B EEOIZIANS, WhLRAFEFRENT LW
9. T4 ORBTIT - CMRFORESLS PV HFIE
il Ebhi, £2C, BRFREFKIZL(HATY
2RO AMOBSEFBELTLEVERLAEZS,
4 ZEHEPIZE PPN EHERE AL (R1),
AL IZZOHRPRDOLDHILBHRANTEHVTEY, £E5T
WHI ENER SN, Fhk I LD, RORSKEET
(Fi IR Rk (R iRl

(2) O ROBEFEL S LA Edd TE L EEERO
PEOTHS, MES (1995) (X, 4 X [EHzmEge 7

where a patient frequently played with her
brother. A fully developed live larva was
contained in the egg.
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Table 1.

Toxocara infection of foxes in Europe

No of foxes

; Infectivity (%) Country Year
examined

587 61.6 UK. 2003
843 56.9 UK. 1995
139 737 Netherlands 1998
68 235 Netherlands 1996
228 443 Switzerland 2007
201 237 Spain 1995
310 81 Slovakia 2004
1040 59.4 Denmark 2006
3573 320 Germany 1982
150 44.0 French 1990
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Table 2. Confirmed and suspected cases of toxocariasis detected a larva or larva-like material from the patient

Patiem Journal Clinical diagnosis lesion Identification Report
8y-old female Rinsho Ganka L) retinoblastoma retinal granuloma };:;';L:ﬁ'i‘:ﬂ;:z:“'\ Yoshioka (1966)
C“::';::"'d Adult female Lancet Eosinophilic pneumonia skin rash rﬁﬂﬂ;ﬁi?\ﬂﬂgy Amﬁ;;gfl al
Adult female personal comunication cervical spinal cord Sn'ﬂiglégfmﬁgg"" Otau "‘%é‘:“smm
Suspected Adult female Rinsho Ganka Uvitis of unknown eticlogy vitreous body* I::-I.{I‘IJLI:I'IT:;::IS;;} Tiyuin et al (1999)
CBSES  Adult female Clin Parasitol  Uvitis of unknown eticlogy  vitreous body® Viterectomy, Akio et al (2004)

microscopic observanon

*Positive antibody titers for Toxocars canis larvae excertory were detected in vitreous flouid of the patient
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Prevalence of Hepatitis E Virus (HEV) Infection in Wild Boars
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ABsTRACT. The prevalence of hepatitis E virus (HEV) infection in wild boars and pigs in Gunma Prefecture, Japan, was serologically and
genetically examined. The positive detection rates of anti-HEV 1gG and HEV ENA in the wild boars were 4.5% (4/89) and 1.1% (1

89), whereas those in the pigs were 74.6% (126/169) and 1.8% (3/169), respectively, The positive rates of anti-HEV 1gG and HEV RNA
on the 17 pig farms in the present study ranged from 20% to 100%, respectively, One male wild boar approximately § vears of age was
positive for HEV RNA but was negative for anti-HEV IgG. Three pigs from 2 farms were positive for HEV RNA: 2 of these pigs were
negatve for HEV 1gG. and the other was positive. A phylogenetic analysis revealed that all of the HEV ORF] genes detected in the
present study belonged to genotype 1L In Gunma Prefecture, HEV is highly prevalent and widespread, and uncooked wild boar and

pig meat may have the potential to transmit HEV to humans.
KEY worps: hepatitis E virus, Japan, swine, wild boar,

Hepatitis E virus (HEV), which belongs to the genus
Hepevirus, is the causative agent of hepatitis E. Hepatitis E
infection has been found in many developing countries in
Asia, Africa and Latin America, where the discase is an
important public health concern [15]. HEV is primarily
transmitted by the fecal-oral route such as in waterborne
epidemics.

Recent studies have suggested that HEV is divided into 4
genotypes designatedas G L GIL G 1L and G IV [17]. The
HEV infections in Asia and Africa are mainly caused by G
I, and the majority of the GlI infection have been reported in
Mexico and Nigeria. On the other hand, only a single case
of infection with GIIl or GIV has been described in the
United States, European counties, Argentina, Taiwan and
China [17. 21, 22]. In Japan, most imported cases with G |
have derived from epidemic areas such as Asia and Africa
[2]; however, G 1T or G IV has also been detected in acute
hepatitis patients who have never traveled to HEV epidemic
areas [6, 8, 13, 14,20, 21,24, 29]. These patients often have
a history of consuming uncooked wild boar (Sus scrofa leu-
comystax) and sika deer (Cervus nippon) meat and liver [5,
27, 28]. Also, HEV strains belonging to G 1. Gl or G IV
have been detected in Japanese patients with sporadic acute
or fulminate hepatitis E [8, 9, 19-22, 24, 31]. In addition,
Yazaki er al. [31] reported that HEV RNA has been detected
in 2% (7/363 packages) of sold pig liver on the market by

* CommespoNnENCE 100 Momita, Y., Gunma Prefectural Institute of

Public Health and Environmental Sciences, Maebashi, Gunma
1710052, Japan
e-mail: moritayukiojpi@ gmail.com

J Ver Med. Sei, T1(1): 21-25, 2009

reverse transcription-polymerase chain reaction (RT-PCR).
In Japan, it has been suggested that the transmission route
of HEV remains unclear in approximately 60% of infected
patients [1]; zoonotic food-borne transmissions account for
30%, imported infection accounts for 8% and blood transfu-
sion is responsible for 2%. In Gunma Prefecture, Japan,
approximately 3,000 wild boars are annually slaughtered for
meat [unpublished data], and the number of breeding pigs in
the prefecture was approximately 6 million in 2005,
According to the Gunma Prefectural Statistics Report (http:/
/www pref.gunma.jp/cts/PortalServiet’DISPLAY _ID=
DIRECT&NEXT DISPLAY _ID=U000004&CONTENTS
1D=43375), Gunma Prefecture i1s one of the major pork-
producing areas in Japan. However, to the best of our
knowledge, there have been no reports on the prevalence of
HEV infection in wild boars and pigs in the prefecture 1o
date. Here in, we report the seroprevalence of anti-HEV
lgG detected by enzyme-linked immunosorbent assay
(ELISA) and HEV RNA by RT-PCR among wild boars and
pigs in Gunma Prefecture, Japan.

MATERIALS AND METHODS

Samples: From September 2004 to March 2006, blood
samples from 89 wild boars were kindly provided by hunt-
ers, and these samples were placed in sterile tubes, stored at
approximately 4°C and sent to the laboratory within 12 hr.
The ages of the wild boars were estimated by the hunters.
From September to December 2004, we collected 169 pig
blood samples from 17 pig farms during viscera inspections
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at G slaughterhouse in Gunma Prefecture, with 9 to 10 sam-
ples obtained from each farm. All pigs were approximately
6 months old. The blood samples were placed in stenle
tubes, stored at approximately 4°C and sent 10 the laboratory
within 3 hr. All blood samples were centrifuged at 1,900 »
g for 20 min, and the serum was stored at -20°C until anal-
yses.

Serologic analysis: Anti-HEV 1gG was measured by
ELISA as previously described with some modifications
[4]. The antigen used in the ELISA was HEV-like particles
composed of a truncated open reading frame 2 (ORF2) pro-
tein of genotype | HEV expressed by a recombinant baculo-
virus in insect cells and was suspended with 0.5 M
carbonate buffer (pH 12.5) at a concentration of | ug/m! [3].
The antigen solution (100 /) was added to duplicate wells
of 96-well microplates (Sumiron ELISA plate type H, Sum-
itomo Bakelite, Tokyo, Japan). After washing with phos-
phate buffered saline containing 0.05% of tween-20
(PBST), the wells were coated with 5% skim milk in PBST
for | hr at room temperature and then incubated with 100 gf
of serum samples at a dilution of 1:200 in 1% skim milk in
PBST for | hr at room temperature, The wells were washed
with PBST 3 times, and the bound IgG antibodies were
probed with peroxidase-labeled goat anti-swine IgG anti-
bodies (heavy plus light chain; Kirkegaard and Perry Labo-
ratories, Gaithersburg, MD, U.S.A.). After washing 3 times
with PBST, 100 &4 of substrate, for wild boar samples, TMB
HRP Microwell substrate, Bio FX Laboratories, MD, USA:
for swine samples, 200 uM of 2.2"-azino-bis(3-ethylbenz-
thiazoline-6-sulphonic acid (ABTS), Sigma, St. Louis, MO,
U.S.A.) was added, and the plates were incubated for 10 min
(for wild boar samples) or 30 min (for swine samples) at
room temperature. Following the incubation period, 100 g/
of stop solutions was added to the plates. The density at 450
nm (wild boar samples) or 415 nm (swine samples) was
measured using an automatic ELISA reader (Benchmark
Plus, BioRad, U.S.A.). A sample was considered positive
for anti-HEV 1¢G when the average of OD value was greater
than the cut-off value. To determine the cut-off value of the
I2G, each of the 10 samples that had the lowest OD values
and were negative in the western blot analysis were used as
negative sera. In the present study, ODs of 2.597 and 0.197,
which were calculated as three standard deviations above
the mean values for the wild boar and swine negative con-
trols, respectively, were used as the tentative cut-off values
for each sample.

Extraction of RNA and reverse transcription polymerase
chain reaction: Frozen serum samples were thawed at room
temperature and then centrifuged at 3,000 = g at 4°C for 30
min, and the supernatants were then used for RT-PCR and
sequence analysis. Total RNA was extracted from 140 gl of
the re-centrifuged serum using a QlAamp Viral RNA Mini
kit (Qiagen, MD, U.S.A.). The extracted RNA was then
suspended in 60 gl of DNase/RNase-free water and treated
with 5 U of DNase [ (Takara, Tokyo, Japan). To amplify the
326- nucleotide region from open reading frame 1 (ORF1)
by RT-PCR, we used genotype-specific primers as previ-

ously described [21]. The amplified DNA fragment was
separated by electrophoresis on a 3% agarose gel, and the
DNA fragments were purified using a QlAquick PCR Puri-
fication kit (Qiagen). The nucleotide sequence was deter-
mined using an automated DNA sequencer (ABI PRISM ™
310 Genetic Analyzer: Applied Biosystems, Foster City,
CA, U.S.A)) using a Big Dye Terminator vi.1 cycle
sequencing kit (Applied Biosystems). Nucleotide
sequences of the partial ORF1 of HEV (positions 124 to
449: 326 bp) were analyzed phylogenetically using CLUST-
ALW on the DNA database of Japan (DDBJ) homepage
(hup://hypernig.nig.ac.jp/homology/clustalw-e.shtml) and
TreeExplorer (Version 2.12; hup://evolgen.biol.metro-
u.ac jp/TE/). Evolutionary distances were estimated using
Kimura's two-parameter method, and phylogenic trees were
constructed using the neighbor-joining (NJ) method [16].
The reliability of the trees was estimated using 1000 boot-
strap replications.

Statistical analysis: The chi-square test with Yates® con-
tinuity correction was used to compare the positive detec-
tion rates of anti-HEV IgG between male and female wild
boars. Differences were considered significant when the p
value was less than 0.05.

RESULTS

Prevalence of HEV infection in wild boars in Gunma Pre-
Secture: Anti-HEV 1gG was detected in 4 (4.5%) of the 89
wild boars (Table 1). No significant difference was found
between for the male (2.9%; 1/35) and female (6.7%. 3/45)
wild boars (chi-square test with Yates™ continuity corréc-
tion, p=0.7960). HEV was detected in only | wild boar
(WBGO6-01). giving a |.1% (1/89) positive rate.

Prevalence of HEV infection in slaughtered pigs in
Gunma Prefecture: Anti-HEV 1gG was detected in 126
(74.6%) of the 169 slaughtered pigs (Table 2). The positive
rates among the individual 17 pig farms varied from 20% to
100%. HEV RNA was detected in 1.8% (3/169) of the pigs,
1 from farm M{PGO05-03) and 2 from farm H (PG05-01 and
PGO2-02), and the positive rates of anti-HEV 1gG for these
farms were 60% and 89%, respectively.

Information on HEV RNA-positive animals: We detected
HEV RNA in one wild boar and three pigs. The wild boar
(WBGO6-01; male; body weight of about 80 kg) was esti-
mated to be approximately 5 years of age by the hunters and
was negative for anti-HEV 1gG. Of the 3 pigs, 2 (PG05-01
and PG05-02) were from farm H, and the other (PG05-03)
was from farm M. Farms E and L are located in the center
of Gunma Prefecture and have no history of contact with
wild boars. Of these 3 pigs, 2 (PG05-01 and PG05-03)
were negative and | (PGO5-02) was positive for anti-HEV
IgG.

Phylogenetic analysis of the HEV isolates based on the
sequences of open reading frame [: The phylogenetic tree
based on the ORF1 gene in HEV detected in Japan and other
countries is shown in Fig. 1. The strains were divided into 4
genotypes as described in a previous report [17]. All 4
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Table 1. Detection of anti HEV-1gG and HEV RNA in wild boars

A Number  IgG positive  HEV RNA
ge . 3
Sex of samples detection
(months) e o
samples (%a) (%)
<12 Male 4 0f 0y 0f o
il Female 7 0¢ 0 0( m
[3:34 Male 8 0( 0 0( 0
Female 3 0 0 0 0
25-36 Male 4 1 {25.0) [
o Female 10 0¢ 0 0f m
Male ] LU )] 0f o
37-48 . :
Female 7 ¢ m 0n({ m
E 1)
1962  Male 1 0( 0 1*/(100)
Female 9 L of o
562 Male 5 0o m o m
Female f 1{167) [
Male 7 00 0 a( 0
Unknown Female 3 1 133.3) 0¢ o
No record 9 o o o 0
Male 35 1{29) {29
Subtotal Female 45 (67 o o
No record 9 a( m 0o( o
Total 89 445 1 (LD

1) Sample number: WBGO6-01.

Table 2. Detection of anti HEV-1gG and

HEV RNA in 17 pig

farms
Number of 120 positive HEV RNA
Farm _ samples detection
samples h
(%) (%a)
A 10 10 (100} 0 ( 0)
B {1 10 (100) 0(0
C 1 10 (100) 0(m
D 10 10 (100) 0n(0
E 10 10 (100) 0 (0)
F 10 9 (9 0(0n
G 10 9 ( 90) 0(m
H 9 B ( 88.9) 2'422.2)
I 10 8 ( 80) 00
J 10 71 80) 0(0)
K 10 7(70) (1))
L 10 6 ( T0) 00
M 10 6 ( 60) 1M(10)
N 1 5 (50 0 (W
8] 10 5 (50) 0 (m
P 10 4 ( 40) 00
Q 1 2¢(20 0
Total 169 126 ( 74.6) (0 1.8)

a) Sample number; PGOS-0| and PGO5-02,
b) Sample number: PGOS-03,

strains detected in the present study were classified into
genotype 111, which includes several genotypes of Japanese
domestic animals previously reported [8, 11, 12, 20, 23, 28,
31). The sequences of the 2 pigs (PGO5-01 and PG05-02)
from farm H were identical (AB362371 and AB362372) but
were different from that for farm M by approximately 0.11,
while the distances of the wild boar sequence (AB362374)
from the sequences of boars from farms H and M were 0.1
and 0.07, respectively.

DISCUSSION

Epidemiological studies have reported that HEV infec-
tion is prevalent among wild boars [5, 12, 26, 30] and pigs
[10, 25] and have suggested that consumption of the meat
and liver of these animals is a risk in terms of HEV infection
in Japan [5, 26, 30]. In the present study, the positive rates
of anti-HEV IgG and HEV RNA (genotype 111) in the wild
boars were 4.5% (4/89) and 1.1% (1/89), respectively, The
positive detection rates showed no relationship with the age
of the animals. Sonoda et al. [18] reported that anu-HEV
1gG is present in 8.6% (3/35) of wild boars and that HEV
RNA genotype Il has been detected in a 60-kg male wild
boar (2.9%, 1/35) that was negative for anti-HEV I1gG (pre-
sumed to be approximately 2 years of age). In other study in
Japan, Michitaka et al. [7] reported a positive rate of anti-
HEV IgG in wild boars of 25.5% (100/392), and 3.1% (12/
392) of the wild boars in their study were positive for the
HEV RNA genotype 111, In the present study, although the
seroprevalence of HEV infection in the wild boar was con-
siderably lower than in previous reports, some of the ani-
mals in Japan are infected with GIII and may potentially
serve as a source of infection in humans.

The prevalence of anti-HEV 1gG in pigs depends on the
age of the animals, and HEV RNA has been detected in 2- to
4-month-old pigs and less commonly in older pigs [10, 14,
23, 25). Takahashi et al. [23, 25] reported detection rates of
anti-HEV 1gG in 6-month-old pigs that ranged from 73.5%
(100/136) to 90.4% (226/250), with no HEV RNA detection
from any prefecture examined in Japan to date. Although
the positive rates of anti-HEV IgG in the present study were
similar to those in previous reports, HEV RNA (genotype
1) was detected in 1.8% (3/169) of the pig serum samples,
and this suggests that HEV genotype 111 is highly prevalent
and widely distributed in pigs. Thus, it is highly possible
that pigs are a source of HEV infection in humans. A
nationwide campaign prohibiting consumption of uncooked
liver and meat from wild boars and pigs should be imple-
mented to prevent HEV infection in humans.

ACKNOWLEDGMENTS. We thank Dr. Yasuhiro Yasu-
tomi for supplying the virus-like particle of HEV. This
work was supported in part by grants from the Association
of Veterinary Food Hygienist in Gunma Prefecture and by
Research on Food Safety, Health and Labour Sciences
Research Grants from the Japanese Ministry of Health,
Labour and Welfare.



C. SAKANO ET AL

Genotype

IMM-Sail ABOT4919)
L Nepall AFOS1530)
Pakistan Abb-2B(AF 1BS522)

Pakistan SAR-SS(MS058 1)
China HPEGENA(L25547)
Chana Lighl THDI 1091}
China Hebei(M94177) 1
China Xinjiang(D} 1092)

— Kirgizia Osh{AFO10425)
— Lisbekistan Tashkeni AFO0426)
Moroceo FIWAFO10434)
{ Morocco FIZ{AFO10423)

l Mevicol M 74506 )
Chima THAJ272108) 1l
ISY-Sap{ABOT4921)
— IKK-Sap(ABOTA91T) v
———  JAK-Ssi{ABO7491%)
| China S 1 S(AF82093)

Greeve G2(AF110389)
Spain VHAAF 195065)
. —@vmmrmm;
Greece GI{AF | 103R8)

Argentina Arl(AF264009
{ ,mfa F264010)

ltaly II(AF| 10387)
Austria AU(AF279122)

NZ swinel AF21 5661 )
IMY. Illm'RBn?-W‘(ll

— LIKN-Sap(ABOT4918) ¢
T e
LETY ﬁ
USa usz:ﬁtwu '!]M-I}J
P — 47 S

HE-JAG( 1)
mu-lltmln;;; },“ "

JIT-Kan (ABOY1394)
-hl"l's 1 (AB222183

T ik

et T
HE-IASMMSHI

m

Fig. I.

1.

0.05

Distance

Phylogenetic trees on the basis of 326 nt of the ORF1 region constructed by the neighbor-joining method [16]. The HEV strains

from one wild boar and three pigs from farms are shown in bold type. In addition, genotype 11 strains reported in previous studies in
Japan are indicated by gray boxes. The GenBank accession numbers of the identified strains are enclosed in parentheses.
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