@bwk

k&h@/ W%Tm&%%*g%kkﬂéig
RBENBTHY, /) IORBEELTHLI HE
COBNL-EFHSHARESh, REBKOBIZBNT
ZRENFHDER ENTEALILO, 21 b
0/\%%E®&#T%,k@ﬁ®&ﬁ_ﬁm%ﬁ
FIaZLilLoT, ZOHEMRS P OEERIC
DHEELHRNEFRALLEEE, BEORBLIV
WHO ) SBBREOEFHEICR>TWAET,

7 4 7u =) (fipronil, 5-amino-1{26-dichloro-4-
(trifluoromethyl) phenyl]-4-[(trifluoromethyl)
sulfinyl-1 H-pyrazole-3-carbonitrile]) (Fig. 1)
ABLIUHD ./ 3 H%m%%®ﬁw&\&LLf<
FREN, EbOTHEVHRFBDOLNTVWEHD
THhb, REWIX, / IEBRHORAN L U THEEA
LR THREHRANEEI R TS, BiE (2009
F£50), TOBHTHRSAEANOBEHYEEER
REHENRLTY,

HREESWHAREERE, ERRLFA—-0OBFDRS %
A—&TEFTHE—RISBRHROEHT, DukF,
i%%,%&ﬁiﬁ%é%ﬁ%%K@~f%b,%
HEMERFEOBRYENIBONLLDOTH B9,
L, BERORS & E0EFE, MTL%%%
E—HLTWBLIEEBRL RV, 20728, %EE)
WHEREROBIEKOMBIZ L - TiE, AL vwb
NHHFANTHL L LTH, BRHKELEEHLEID
ERPEULLIEDPEEINDS,

74 TS VOFETERS WA, &I, B
DERIGH T HEA PN EFAERICEMT LI L
PELBIERBELEZ LN TS, Lzdo T,
BIEAOHBB L ENLOERADERRFELN
X, BROBEBRS~NOEAOBHENRLLZ &
W27 0, ZOME, KRBT LER O ORI
ZEMEL, HRICHENBD SN LTRSS 5,

ARRERTI, 74 70 VOBRFEORA & 0%

cl CF,

n=0

—N Ci

NC
Fig. 1 Molecular structure of fipronil
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FR7ar b4 ARy bE VR vy bRSE
TA T —H—FRBEE~<A 7)) —F— FHiH
BEBICENENIBET OORXRF IR EEHY Y
TTWwhb,

727U, EHREMNEBEORLTEEIIOWTIE,
mIFENREE L TR, FlERwT I0FE
HBHEDEND I EFFERLLY) ZTROM (repli-
cate) WZBA L. LzdioT, EED L I I
AR AR S, BREDARERKRS
BREnZh BT O2O0RBIUHEANTVS
AN, RELTRBRICHE LR EHED L0, ER
CHWBOENE, MEICEROEBY, R
628, Wi 63FTH D,

R RBERICIH o T, FEHO®REI2ET D,
JIWMh i e TEBERBYICEFEL TV 3
O—EFRIL, RFEBET CRBENBE LT
W, HrEELR. 72, T JI0BBLE
OFEMAESEBEL, 30 HAEkME 30 EKULE
100 &R, 100 @A RICR S Lz,

BNT, BEROBWIIN LT, HREMOKS
ol COBROBSER, KIS LTRAEMEK
&L T6.7mg/kg (H#H & L C0.067mL/kg),
WIS U TIEEESE LT 10mg/kg (BH &L
TO0.1mL/kg) & L7z /o, HEHEE, HRE
HoERFEL LTHEShTWE EBY, REk
BHOEAOEREOROBTHOKEL ST 2%
1, B LU THEEE, EREHT L. 2L,
ARRABIZB VT, REBORMEKESL:-) DRS
B2 LRI IICEDRLD, HARS (Exv M)
o ORSITHT, B2 v o ARBEICENS
HRT, By7u¥lL 85 v 7 (Gison DIAMOND
TP, Gilson SAS, France) 8RR L7777 v ¥ 2K
¥ R HEAMERES (Wbwa<sfruEy
}) (PiPETMAN, Gilson SAS, France) &HwWT
BETHLDE LT

RE (ERESRECIIREMESE) 0B H R
1, TEMICb-sTER, &4 0RBHEOLMER
BB s ) I0oFERRLEEL, J IBEY
BemE L, $72 / IOEELERIERLSH
RELZEBOEAICL ETVT ) IRBERE
(%) »BH L,

ZO%, 7THHDBRIE, EREFREORXEHC
VTR, REERTL, LECRLUTKROBREY
# (replicate) WAL, —F, ok r21T

STREBCEL T, Z0HBbEE,S 3AKE
TLIRERET/ I0FEOFEXBEL CESED
BRI YALPHERL, BEO/IOFENZDOLN
LRI EHOSEED T/ I FFEREF(%)
L7,

B, HEREWICOWTIE, B (ERIENEE
TRIFEHYE) 8- T/ I0FLERLALE
AONBREI R LOMOBRNLEEFRDH
NBRVWHEERRTV, SOIRERTo-RBED
REBIOWTIZREY»S SEEICDAY, 28K
BICELD R WHBET L & L b, R IEFEE
CHRICEAEET LA ICREN DOV
PHERR L /2o S0, EEENBROHWLED T,
HRERMIM PRI <L 1B 1E, TEXARDEHM
EO— RN RBERITRABEL, REEREH
DEEZHE Lz,

FTEORBOKRTH, RBIUOHOZFLIZDONT,
BEZOZAIZBITA . I OWEEE, BEROS
BB A IOBFEEORERY, BERORY
SEROREBRFIFICELT, 7arybs4 ARy b
YRy FEERETL 7Y —H— FRBARERO
MBI 7ur 54 ARy b v Fdyy MES
BLvA47)—H— FHBARSBOMICEEENR
HHNDLPED, XZHREI Yates DEEEKL T
MEt L.

. B ®|
1) RICBIF B/ S EEBREBRRIE
(1) #HERICHBIFD / ZOTFERR

K 62 HHICB W T, REE~OEARICIRIL
72/ 30flEFEE LR 1 X/ 3 Ctenocephali-
des canis &332/ 3 C. felis ® 2 EFHO LN,
INHORB2EDI L, 41X IDAPHBEEN
7oOMI7THE, A3 I ORPHEBENT-0H29 B,
WHED/ IPL BB SN ORI HTH -7
37, R1EHYO/ I 0oFEHIE, 30 8FE
WTHDHIENEHholzd, —EICIE 30 k28
%, SBICI0MAEEBRTHhEHbH o7,

T/, TO628ED ) o 21 L, EIRENEL
LTHRDE, S5 1I~20EIIbhsTHIEL
THRERCHE L7245, SEORBROBBHICIT 72/
IDOFEREOBRBIIBWT, RSN/ 308
BLUFABEBICERIZRO SN oz,
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Table 1

Dogs used in the efficacy evaluation of FRonTLINE SPOT oN FOR Does and My Free GUAFID For Doecs
against the dog flea Ctenocepalides canis and the cat flea C. felis on dogs

No. of dogs . No. of dogs with
used Body No. of dogs infested by a flea burden* of  NO. of dogs
Gﬁém Treatment Age weight ] ] Both of Vé‘;?ﬂg‘;&fgl
Female Male (kg Ccans CIo0S o opicand  + 4+ +++ (itching)™
only only ) itching)
C. felis
1 Unmedicated 20 10 10weeks- 3.6-45 7 18 7 23 7 o] 1
(controf) 13years
2 Medicated with 12 18 10weeks- 3.4-41 7 15 8 8 7 5 ]
FRONTLINE SPOT ON 12years
ror Does
3 Medicated with 18 12 10weeks- 2.7-48 <] 13 8 21 8 1 2
My Free GUARD 15years
ror DoGs

*+ - less than 30, ++: 30 or more and less than 100, +++: 100 or more

** Slight and intermittent

nB, JIOFEEEZTTCNAEZLICRRTAST
BetEAid AAERE LTI, HERRQED) H4H
HERE ORIE R BTHIIOR L Twiz,

EAFEG IR, 7OV bSA VAR PNy
TIER <4 7)) — - FRARSEO SRR
BB THENLROBELLTIZENRLIIBITS /
IOEERRE Table 1 ICBHLAEBY TH 5,

(2) FREMBBHCDII DAUE

MF RO KR 30 H T, REUMo 7 BHE
I2h7eh, WTFRoOFIZBWTLERNE: / I0F

AENMER SN, 3 OFEBRBIEMNE 2R
A b - Elid o 7> (Table 2).

hE, 0D b0 EAREOEE L BN
FRLTWAS, RERIRE I & CERICEbIER
DN h o7,

@) 7OV NSAVARY bV Ry THRSEIC

BITDHE

Juy bIGAVARY bV Ry ZIR5HD 30
T, REOZAREBEIIBNT/ I0RE
HEESEESKLY, 1HCRIEOLRAT ) 30
BN SN, /IR IS TS
Ebhholz 1B, HEMICRD IOAPMHRE
XN, J IOFEMEEE 30 L 100 kil & HE
ENTWibOThHb, KT HEFR2HBICD,
CORPEILKAEOF ) IHHRH I NP, 3
BHUBRIBEHM TS 7THEE T, Z0fbLE
TERMS ) IR ENLZ Eidhdh ol &
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DIENL, TRV IFAVARY bF Y Ny I
EBICBIT A SEBBERER, RERIBHE?2
HEL97% Tho /oy, B 100% L BERS
7: (Table 2).

3/, Fofk BESHE#ICIABEBT IO
FHEOHFEZBE LY, BU/ IOFEPHERS
N7z h o7 (Table 3),

7Y bS5A4 VAR MYV SREBETRE,
1HEPBREORELZHHEMIIRL TN, /30
BRERICE vy, ZOERITBE IR ko7

B, WEIARTAERE LT, 1TEHOX G
T, M 2RER, BRE 12kg) ITBWT, HHEH
TLABEOREICBREOREFRAD ORI, 7273
L, ZOFEFRE, ECIABRHTI LR, BE
DOBRIZREEL TW2, ZoECiE, HEICE
HTaeELONDLERE £FRRERICES T,
REHMVORMICD T oL BooNLd ol

(4) VA 7U—FH—- RRAKSECBITDE
<A 7Y —F— FRAESHO0ETIE, ®E
DBRBFIZWBHEIZBWT/ IORERHEIBES
N7, MO 2P SIZ T AED AT I
BNtz JIPREEBIN TV 072 25HD
IbO 1R, BEMICAX/ILA2/ IOWE
PSR, J I OFAMBEEAT100 Pk & HE S
nNTw-boThh, o 1 #Hix, HKEMZAI
IoAPHEIh, IoFEBAEAEIZ0ME
WORBEHEEINTWDDTH D, ROT, &
#E2HBIZE, Co2EE2ED, LKoo



Table 2 Efficacy of FRonTLINE SPoT on FOR Does and My Free GUARD FoRr Dogs against the dog flea Ctenocephalli-
des canis and the cat flea C. felis on dogs

No. of No. of dogs on which fleas were detected on day .
Group Dosage Efficacy
No Treatment dogs (me/kg) o 3 o 3 4 5 6 7 rate(%)**
’ treated
1 Unmedicated 30 - 30 30 30 30 30 30 30 30 o]
(Control)
2 Medicated with FronTune 30 6.7 30 | B T 0] 0 0 0 0] 100
SPOT ON FOR DoGs
3 Medicated with My Free 30 6.7 30 2%+ Q0 0 0 0 6] o] 100

GUARD FOR Doss

* Before treatment
** Efficacy rate(%) = (No. of dogs from which fleas were completely eliminated / No. of dogs treated) X 100

No. of dogs from which fleas were completely eliminated = No. of dogs treated - No. of dogs on which fleas were detected

***The dog from which C. felis only were detected with a burden of 30-100 (30 or more and less than 100) before
medication; and C. felis only were detected with a burden of less than 30 on days land 2

**** One dog from which C. canis and C. felis were detected with a burden of 100 or more and the other C. falis only were
detected with a burden of 30-100 before medication; and the both dogs fram which C. felis only was detected with a
burden of less than 30 on day 1

Table 3 Re-infestation by fleas on dogs after medicated with FRONTLINE SPOT ON For DoGs or My FRee GUARD FOR

Does
No. of dogs from Na. of dogs from which fleas were
Group No. of dogs which fleas were detected again on week Re-infestation
Treatment
No. treated completely rate(%)*
eliminated 1 e 3 4 5 6 7 8
2 Medicated with FRONTUINE 30 30 o] 0 ] 0 0 0 0 8} 0]
SPOT ON FOR DoGs
3 Medicated with My Free 30 30 0 ] 0 8] 0] 0] 0] ] 0]

GuaRD FOR DoGs

* Re-infestation rate (%) = (No. of dogs from which fleas were detected again / No. of dogs from which fleas were
completely eliminated) X 100

BT/ IORELHEPHERIN, 0k, 7THH (B) RICHBETD /Z(CHITDEBBRGBRESVIC
IT/IFRBEINBZI LB h ol Thbb, ANCHTHDREHEICETZ 70OV bSA VAR
A4 7Y —A - FRARSHICIBWTE, 7 IBE whA Ry TERATY—H— RRADEER
FERERIIREE I HBEIZB% THho72%, 2HE s
P 100% & % - 7z (Table 2), BEZEOZRICBU A I OWEAE, BEHD
¥/, RESHEBITIAMBTERLBRC FBIIBT L IOFFLEOREGR HEROR
BWC, BEO/ IOFEAFRBDLRLMIE L o HHERORBEBUCOWT, 70y b5 4 YAy
72 (Table 3), PAY Py FBREBHEA 7)) —H— FARHRSGR
A 7Y = — FRARGETE, 2EIEED OETHEENFROON LT, Yates DIBIE%
BEFMMARL TV, 28 EBIT 3D ML 2HREET> THRE L2#EER, Wiy
BB EDERIIRECHD N R B ot LTHREEN L EEZIRD O d o7z,
LB, TEEL 1HEOKX (vvF—X, M, 4%HE,
RE7.2kg) KBWT, BHZH T LLBMOKRE 2) WICBT D/ ZERIRASRALE
WEBEEORFRPRDONLD, L CRBRET S (1) #HERICBITD / ZOTERR
Ll BEOBBITITEELTW, SolEdk ERM G THICBWT, RE~OBEABICERL
i, HECRRTLEEIONLERIE, £81 72/ IOBERELMHE, 4 X/ 3 Ctenocephali-
HIERICIR G, REFMCOBITICL T o2 #ED des canis £ 33 3 C felis D 2FMEDH LN,
1% (/5 AR INRLOFEITED I L, 4 X I0APHESh
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Table 4 Domestic cats used in the efficacy evaluation of FRONTLINE SPOT ON FOR CaTts and My Free GUARD FOR
CaTs against the dog flea Ctenocepalides canis and the cat flea C. felis on domestic cats

No. of cats No. of cats infested by No. of cats with No of cats with
used Body a flea burden* of  clinical symptoms
Gﬁgo Treatment Age weight o < C foli Both of
Female Male (kg) ©C09MS LIBHS o onisand + ++ +++  itching™ alopecia™
only .
C. felis
1 Unmedicated 18 12 12weeks- 1.9-5.7 27 3 22 7 1 2 0
(control) 1 lyears
2 Medicated with 14 16 12weeks- 2.2-6.3 28 2 18 10 2 1 0
FRONTLINE SPOT ON 15years
FOR Cats
3 Medicated with 17 13 12weeks- 1.9-5.8 28 2 16 9 b =i [
My Free GUARD 1Byears
FOR CATS

*+:less than 30, ++ : 30 or more and less than 100, +++: 100 or more

** Slight and intermittent
*** Slight, in the dorsal region
***+ One cat developed both of itching and alopecia.

737 L, A3 I OAPRBENLOH 56§,
WHEO/ IPELIEHRUENLOPTETH -7,
T/ W1ED-YO I 0FEEBIE, 0EER
WCTHBILDBEDP oA, —EIIE 30 EkE
Z, EHIZ10EMEEBETHIHAbH o7

$72, ZO6IENH LD IS, EFREMRE
LR DB, S50 1~3EIChzoTHRYEL
TRBIZH L7228, FEDOREBROBIBRICIT 72/
IOEERROBEIZBNT, Hibshi) 30
B UOFEBEEEICEMEIRD NG o7,

%B, /JI0FEEEFZITTVALIEIGERT AT
BN d BRERE LT, HAMENHI BL5HE
PEREOBREFFEMICRLTBY, 209 b01
BETIBEICIAT, BHIChTrTESHLH, R
EFBREINI,

WA, TuY S 4 Y AKY bEVEY
v MEE5E, <A 7Y -0 FERARSHOERE
BICg ) B TONLHOMELR LI ZNRLIZBT
57 30EERTIEITable 4 WEHLAEBY T
b5,

(2) MISEHBEICBITDNE

Py BB 0 E T, ABEo7 HH
b7, WTFhoBIZBWTHERN. ) I O%F
EHPEREN, /I OFEBEEICHEME 3B
{EAsERD b =it h o 7> (Table B).

BB, 209 Ho2ENEEORE L BRI
RLTWAS, REEAMPICE IERICEIIZER
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DoNehoize

3) 7OV bSAVARY M VF vy MNESE

[CHBITDEE

TRy FIA VAR bE VR Yy MRESGHEHD
0T, BEOBRAIIBEIIBVWT, I O%
EhRMESBER IS, 2HICEIEN RT3
DOBENERENT, J IPEEIHRINDLET
WELRDPo7 2L, HEMICEI) IOADPK
&, /3 OoFEEEEIE 1 TEA30 BLE 100 5
o TP 100 P ELHEISNR TV 2D TH b,
7L, BEH2HABICKE, CO2EZEDTEN
T/ IDEEREENFBDOOLN, FRUBZEEH
BThAT7THEIT, JidBRlishaZtidhn
5l2e THDTENL, 7UVITAVAKY M
Sy MEEBICBIT A IEEBEREE, REER
1THBIZ 3% THo/zht, BFMIZIL100% L EBH
Shi: (Table 5).

0%, REIBEHITIHEBBT I0FLED
HELBELL-LIA, BEHABIZIBEIIBVT
BU/ 30FEMIERIN, JIEFEBAEFRG
3% Thole TORIIHESINI-OEAZ/ IO
ATHY, FHEMBEREL 30 AR L HEF S i
(Table 8),

TRV INIA VAR b E VR v VREERT
i, | EABEOBELHRMORL T, /3
DERRICE D v, FOERBBE s R ko7,

BB, BRECHMLT, 2BEOM (EE, M 5

— 366 —



Table 5 Efficacy of FRONTLINE SPOT ON FOR CATS and My FRee GUARD FOR CATs against the dog flea Ctenocephali-
des canis and the cat flea C. felis on domestic cats

Group Treatment I\(J:c;.tgf Dosage No. of cats on which fleas were detected on day Efficacy
* O ) **
No. treated (mg/ke) 0 ] 2 3 4 5 B 7 rate(%)
1 Unmedicated 30 - 30 30 30 30 30 30 30 30 o]
(Control)
2 Medicated with FrRonTune 30 10 30 2% 0 0 0 0 0 0 100
SPOT ON FOR CATS
3 Medicated with My Free 30 18 30 e o] 0 0 0 0 0 100

GUARD FOR CATS

* Before treatment

** Efficacy rate(%) = (No. of cats from which fleas were completely eliminated / No. of cats treated) x 100
No. of cats from which fleas were completely eliminated = No. of cats treated - No. of cats on which fieas were detected
***The 2 cats from which C. felis only were detected, one with a burden of 30-100 (30 or more and less than 100) and
the other with a burden of 100 or more before medication; and the both cats from which C. felis only were detected

with a burden of less than 30 on day 1

****The cat from which C. felis only were detected with a burden of 100 or more before medication; and C. felis only were

detected with a burden of less than 30 on day 1

Table 6 Re-infestation by fleas on domestic cats after medicated with FRONTLINE SPOT oON FOR CATs or My FREE

GuARD FoR CATs

No. of cats No. of cats from

Nao. of cats from which fleas were

G&ODUD Treatment eliminated which fleas were detected again on week He;g‘tf:(if;ﬁ'o”
: treated completely ] 2 3 4 5 6 7 8 ?
2 Medicated with FRONTUNE 30 30 0 e} ] 0 6] LR Rl R 3
SpPoT ON FOR CATS
3 Medicated with My FRee 30 30 0 0 0 0] 0 O [ 3

GUARD FOR CATS

* Re-infestation rate (%) = (No. of cats from which fleas were detected again / No. of cats from which fleas were

completely eliminated) X 100

** The cats from which C. felis were detected with a burden of less than 30

BEly, KES3kg B L OMERE M 25%E BAE
3.8kg) 2BV, EHEHET LAHMNOREICE
BEORKFRPED LN, 72770, ZOERIE, &<
KRBT L2, FEORBAIZEHEELTY
Too SOENCE, BREICERNTLIEEZONRLE
i, EFNRERCRL T, BESMOBIICD
FollBOONLRD o7

(4) RAT7U—A— RERRSHICDITDEE
A 7= — FHBREHO 0 ETIE, &E
DBHAIIC2EIZBWT/ I0EELRBEEIBES
Wiz, 1EPLIETAHORa 7 3l sh
Fro JINEERERSR TV o 1 HIE, B
ERCAT 30BN, J IOFEBEE
PI0OPEEHEINRTWZLDTH S, RNT,
BEFZ2HBIZE, TO1E2ED, HRAL-HO
EFIT IDEERHEIR S, F0%, 7H

BEC/3IdMansZtiddoltibb,
<A 7)) —H— FERESRICBYTIE, Ik
ERERGRES I HEICIZ 7% TH o755 2HE
PIBEIZ 100% & 72 o 72 (Table B),

FO%, RESHEBITIBERBT I0F4LD
FEZBEL-LIS, RETHERBICIBEICBVT
B I0FENFERsHh, / IBFERAERG
3% THol. COBIHBEINZOREAI /IO
ATHY, FEBEEI 30 ERRE LB S hiz
(Table 8),

A 7Y —F— FHARSETE, 2EISRED
BEFHBENIORL, 20D 1HTIRESIC
BRSO T LRV SLPESAD SR T WA,
IOBKRE 2HELICEEERERIRLRY,
1B AHELEES N,

B, BER LEOM (MHE M 28 &
ES58kg) BT, EHIEHT LAHMLOLEIC
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BAE
WEBOXHIZBIT S I OWEHY, BERD
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AONDBA, —F, BREHELIHVIETLTVSH
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Me2p & IR EMARER L R THES 2V L
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RREBRICBWTE, SRBYAEEML 20BRE
S HEEL OB BNE Lo, FALL
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BEHEEIZELTR, hooEHOREBLUHE
DI EFRL DA, RF M 1 IEICHE L TEA
¥y M ARSI 3T, BUAES,
D ORESEERE L. SRBREICHESY % B
Bl idvi, TRFROPBREOLMS
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H7-0 6.7mg (WHE L TO0067mL) &£z nh
50720, TNEARBOBRSEBICEREL. —F
BoBEIE, BAE - BRI Lo RECS
b R HARMLIAE ThbbEMRSELT
50mg (WAL LT05mLl) 25T LHo
Twbn, BUKESY)OREREBOREN
AU THDHD, ARBTIE, —HHLREOHO
RE#% Skg LIREL, TOBMIBAE~Ny b1A
A E L-BEPRBELTHRE  Lkgdb Yokl
E% 0mg (A& LTO0ImL) & L7z
FORER, RIZEET L 3T BB
LT, WEAEDCEOPITHREDOEBET
127 3 RELIRRT A2 Z EDTEETH o 288,
IORERHESFROOLNETTIZ2HUEREL
=HbABNR, BEIICE, vary b4 v AR
v AV F S TRIBERRBYTIH, 17—
H— FREATE2BEIIBWT2HZ2E L TWwa, 72
2L, COBWICHEIMEFENZEEREREDORT,
MEHO 7 IEEEDBIZERIRVEEZ bR,
T2, BICHEAET S T LB RICOW
Ty, BEOBEHIZTUL I IAL VAR PF U F
¥v NTR2HH, A7) —F— FHATIZIEIC
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JIORENBRES R, L, ZoMED, E
FEORXOEE L FRICHEMENICERE T A, #
EOHBEVWZETHS ),

EHORMMICE L Td, SHORBTITHESL
12/ IOFEBREZ T T WwWioo, BEICHER
TAHIEETERV, LML, /I0ERKEDL, £
DBRBERE ZIT TR e W% Dl & Ao 44
TTHELLLD, BEOBYEE 2 LEENED
BholdbobtBbhit, 29 LAREIIBNT,
EHEICho T/ 30FBFEFRDONLL o7
Zeh, HEREFIEEERL T L
BiZNb, B, OB BOBGCEUOEEN
ST HE COMBIIMZER OB T 1 BB OMHED
AHNTzH, TRLHEFRCHEER DO TIELRL,
2OOHEHOBHBEOFFEUICEERH L LITELS
Niahroiz,

MAT, 7 IOFLCERALTWAUEELNDH S
LEZ ONBERIZOVWTY, TEHOBESRIC,
EFCBNTENRLOEROWEER LW LITSENE
BEANTBY, 2HLERRNRHECEALTY
AT == FEKHEA 7)== VR,
TR bIA ARy bPE YRy S RsICTO Y
N4 VARYy bFUFry FERBRENTE
5T ENEBREIND,

=%, KEMoTA2EeticBL T, KTl
TaYbSALVARy bF Y Ry FEREHETA T
Y= — FAARSHCTEL1IE FHckyorry
A VAR b ¥y o MESHTIEH <147
—H— FHBRREGHTIHEIIBNT, BRERVOR
BIBREORRFBEINT, BB LRROE
BBIHICEREA LN, TOEROBERIZY
WMEMENREEZERRD ONT, MESOREMIC
ERIBVEHESNS, B, Zh50ERITY
FTRIBMTHY, LREBEZHTI %L, B
HETIOHELTWE, TOZEdhs, ABLUH
CHTB7R Y P4 VARY bFVREIEYA T
J—A— FRH ORIz E GCRERMER 2V
EBbh,

BRGWHEEME, AYESICE L QIEED
HMH e —BLTh, BMESMIFRLDILPE V., 7
AT NOFETHREFOERIOVTY, BHH
EHRBHTEREHNOEBRFRERSL L) THDY,
ok, WEAE BYWORBREEROREIC
BELABOSEDEEIBITAOHIZEREI AL

A ENRFHIN, L2L, SEHOMEHOREE
RIZHRRICBI AERST 2 LEEH O S HICE
LOMENRHDELTEH, TREBENECEES
RIZTLOTIELEVWEVWZAEEAS,

DEDZ NS, T4 70 VEEMRSETS
WTFRGAEHOEEMTHLI IRV P T4 VAR
v EFVY R TFBIT 7R A4 VAERY Mot
Fyv e 2OBRRBYHEERTHLYA 7Y —
H—FRABIU<A 7Y —H— O/ 38k
R o IR EHIHT 2 LM IXREFNICE
EThbHLEER L

ARXOEREE N NBHYWHEEEFEERKE (KK
KWBWTHRE L

T O (2009)  REFICFETLAX /I BLUAT
JIEHTE T4 TN ENESETA2HOBE TR
SREHOBEDE —BEMOBVEHRCEEL LT
T — BINHEBYEREFKERKETI T —F 41~
2, No. 2, 353-354.

X W
1) R (1989) 0 R MICEAET B 3 L EOBRE
NENEEER, 8 (4), 45-50.
2) B M (1993 KEWICHFETE /I —F0LD
IWVEEBRD 7z DII— MVM, 2 (3), 38-45
R T (1998) - RO IMPE I 0EWE
EHEMLE 7 0B (1), ANGWEE 17 3),
7-15.
OB (1998) 1 KL IBAE I 0L
EHBENL 7 IoBK (D). HAEWERER 17 4),
24-35.
WE O (2004) K, BB LIUFOBOSFETNBYO
JIRRBEIE S RAED  IERRE SEHWEE 23
157-170
EEOB Q007 REBCHVAEHE —HKEs
th—. BREEZEEH, 60, 545-550.
7) RER O (2009) 0 REMICHFLET R IOERE ~F
SEDFEE~. NJK, No. 99, 9-14.
R OB (2000) 1 HPEL IERRREEN A 7Y — A N®
oW THC, BREEERM 62, 1019-1024.
T OB (2009) P REBIIHFLETE /I BIURY
WNT274 70 VOB TRSB# A7) -7
—F®ORELRLTIIY A 7 —F— FREBOERERL
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10) H¥ M WIE M (1988) 1 K- WB I ERRRE
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ROFAVEICKDRAKBEPHEDOBENLH/REEZEET SV RV REEOHE

Extraction of risk factors inhibiting proper administration of prophylactics

against canine dirofilariasis

WTEASRY ETEWSAY RE Y
Mirai MACHIDA  Izumi MACHIDA  Tohru FUKASE

DIERESEE Y ARSI 2 S a =~ s
D SRR SR IR 4 — SRR

Kotk 36 K ORRRBIE B4 D ROV EOIM & KAKRBIEDTHELITH &V H T8
OB b OO OB >WTT v — MREIC L VRET Le, TORER, KRR
HUETPH R AZE@YNICRE L TV ARWERE, RERBRSEZIToTWEY, HOEIWITREZIT
STORWERWEIZHAT, SEROBPEBICZ NI PR SN, 202 &1, KAER
HUE PR O RS 2 g T 5701, BREMRIN DA T3 —L s a2 bD
MENLETCHLEEZ BN,

F—7— B RRIRAR, KRR BT E

{FL&HIZ

Kok B Dirofilaria immitisvX, WER#H B Spirurida, 5K BF Filariidae IZJ@ 3 A8 H
<, HRIICIELSHHL, BARCBVTCHED D TRHRICERIIHFENRED LN TV, ZO%
A BUERICKT B/ EWESR S, BYRIBEMTONARWES I, FEEZTERITEICE
BT EMB, LL, FO—F, KRIKBIEOIERICE U CRBRBRELIRET D5 L, R
L7 AN IEIIRICHIET D Z Lok, ThICE2BESBAEL, LIXUIEEERERER
FTLEbic, BETHIELERTEARY, T, FEL TR EARBICHE T2 &
HLE[RETIEH 52, SEIRAO OV LIEE, Ml CE 2RO FEMUIR O, BLOHTIC
L AR BT L AR OBHITERATRRARFINR OIS Z EFTV S ETHRN,

FOI, KRR BAET, RSB FFAETRN T H 2 BRI E L TR OB IZHE
HTHY, MOBERULCFPHRBEETHL LB LD, LRRBEOTRE LTE, T
BETHAWOWMEZII RN ERE—THDHH, ZTHEMEIITADLZLTHERY, £Z
T, RBEOWMAZZTH 2 ST bhRnZ & e L, B LEZORRRBAERIZHEE
THETOHMIC, hBROEETINERBETOTOOFEAIRBEINTE L, ThdiVbw
HRARBEFHETHD Y,

AL, BECBVTHRE, PHECRSEZT TORVWRITFEL, £ALIIERAER
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B BOFEPEDOONDZ ENH D, £z, FPHEORLGZZITTHDICE1NbLT, £
OEFIFEPTRHEY CTh - 7o A1, RKARBORROFEEZ T ARMOA TS,
ROFNVEN KRR BIE TR OTEZE 237201213, £F, KRRBB ZURKIRBIEID
BT 2 +0MiReHs Z EAURERTARTH D, KARE & KRR BAEIZ B 2 F0iks xan
LTWd e, KARBEEZFHT L LWVITEICIIELT, HOWNITFEIZMG, Thbb,
KR BIEFHEDOR G AR LI-E LTH, ThEETNIME LW LR TFHEhD,
ZoO kO, KRk LURRIRBIEC BT 503 & RARRBEDOFH 21T LW 2 1TH)
ORFEIL ORI IE, [ OOMBEMNFET 2 LSS, £ TAE, RARB L
AR BIEIZRET 2 8V EOHRRE & SRR BEFORBICET D7 r—heFEL, =
DR DRRFE & FAA 1=,

TUr—bRREXUVHE

1) Po7r—bRg

AT — bEE, BERBKAANOARBLOEORIDIZBWT, Redh THERE LT
WHROFNEEFBICERL, 100 B00OEIZEORENN A HEEIZHkFE Lz, fRE LT, 102
ZARE A K LR R CHERO 10040 b ORENRG LN, BRI 8% & it o7,

2) Puir— hREREK

THEMBNIER 21 FES5 A I0HMH 5 A 24 BETT, 20 ) bOEICHER & AER OH:
FOSCER LU, 28, HRECE, #HENESLZOEHHWIIEEICTRAL, REX S
NEHaE 7T v — NRR~ORAZEE L, 7o — MIERRA L L, FAFREE~O
HEZHh -7,

3) PYir—rORE

T —FORFFUTO LS IT L,
O EEEOERERA

PER, i, RS OFREEBMOEE L ZOME, BEMTL WD ROMTE, BEMEL
TWAROEEE, BEICFAE Lo ROBES, BUERE L TV D2 ROFFHEBIZOWTHHE L,
@ RAERBE I UVRARRECEET DA

AFE T, KRR BB L ORARKRAEIC B3 5 2R A 10 B 2 KRR BB LUK
WAEOMFR & U CHAE L. BEIZIE, LUTO 10 D&M TH D,
| (1) RAIKE (74T UT) LT & Bk e

v), AR
(2) KA (T4 F V7)) (XADPGRBRET L EBNETR?

it 25

A NVA, HE, BE (O

y\\:’ m) / i ’
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(3) KARWRM (74 U7T) IEERT DAHEMENH D DL ? ROF, REPo
F, AEEAETRTOMIE (ANEBRL), BEAETCOMILIEE A

(4) RICBELERRIRE (7470 7) BESHICEICEOBBRICEFETH LR
WEFTH e —IE, TV, B, O, O

(5) W T IT> TOARVNES, BATRARARE (745U 7) FicHE
THEEE?—F _COKR, 1728, 17388, 173084, 1710088, 1,150
98, 1,300 §H

(6) KRB (T4 7 V7)) EEFEWERACETHICL>TEDL BT & A
WEFTN? 100%, 80%, 60%, 40%, 20%

(1) RARKE (T4 FVT) EOTHBLERBEITAER EO SWVEEBNET
e —/A% 1R, A% 5 EM, A% 10FM, EEICbh T

8) KA (T4 FUT) SEOTHBLELOIZ?—FICBI TR IR, T2
BATHE S K, BIREBANROMS

(9) BERHG TIIRAKIRE (T4 T U 7)) EDQTIHIIAH 2 HBAT & 728 B

£TN? (A HEEA)
(10) BRI TIIARARB (T4 T V7)) SEEOTUNIAH £ TITHLERH D &
WETH? (BHFA)

@ RARREFHOERKR

MBETHEE 52 Tz, TEEICTFHEESZRVERD -T2, T527-2 &Rk
D3 THEL,
@ FHIETIER

KA EIE L ERFOFHOMLERIZONT, METHD, [HEOLEMER UV,
LB AR U] O3 TllE LT,
ORERFE & UF DO EHEDFIHORMER R

JERKFI6 L O DD B D EHEIRII >V TIHE L=,

R &

1) RAKBREFHOREKR

RARBIEF B O EMRINZHONWT, BETHEE LT, TEXICTFHEEH L0
ERbolz), THEATZ LRV ~ORIERERT, RARRBETE TEEEREE) N=79, T
& EEEMRE N=12, TFEMLLRWEE] N=9 TH o7z,

2) RARRETVHORBRBE L7 v7— FABEEOERER & OLLE

KARBIED PREXEBEER LR TSR R T L kv, 22T, Ketkh
JETBH MBEEE) & T PEE - BELUROVEE] © 28250 T, RAKBIETFEO
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TR & EER (MR, FEHoYY, BEOMETREOEY, BEORE REOTY, X
DS OB OAF R, fFHERE) ICOWTHEER T REEZIT-71208, WIhoy RERIC
B L BB SR BEERZAL N 2o T,

3) RAKRBEFHORBEREERARBREIURAKRBEICHET 208 L DMK

ERMMFIEBOEEZ 18, EEZLESAEL 10 RE LT, RIZHFOLELLERDE &
5, RBEOELT6.0 8 BRERAE 2.1 5, R/MEOR—RKREIR) Thol

R RIE D ERDRI & AR Bt L CRARKRBIEOHFR & OB E BRI 572912, Kk
RHET TMEFEERR) & TE&x E&FEE - E LWt o2 e 2508 a0
ZE CREICLOBRFLEZE ZA, BEERE OV, T&& &8N - EifiLRWVE)
OFHHEEIVFEICE - (p<0.01),

Fio, RARRBIETY MBEERRE & L8 FEE - Eia LW ORORKIK BEE
BT 2O HB BT 5 EEROAEEL RN L7201, HE T LIS BER T x P RE E1T
St FTOME, MBOEERICHEEZDOH>EAIL, RERBORKEAERMN, KREOE
&, THHRLELHFTRE, THORRLEE, THHGBA, THRTADGHE TH-T-,

4) RAKBEFPHOEREKR E FHICHT HER

KRR HIEFBIOFAT & FRHICH T D EMR E OBMRE A D201, KRIRBIE T THaEE
MikEr & TE & LEER - EELROEE O2HMT, SSRIRBIELERBOTHO T3]
BEMAERGT LR, KARRBETI 2 T3] LB L TEEEGRE 1L 97%, Te&d
X FENE - FMELARWVEE] 1L 57% T, WlERICHEENH -7 (p<0.01), —F, FERFE TR
LT, TE) EREIE LR BIETE) M) 1182%, T & L& Pl - EL
IRUNEE) 1 T6% T, WEERICHEH AR A BER R o T,

5) RAEAKRBEFHORBRKE LWOKRFDOFHOERKR

KARBIETRS TBEEREE) & T X O E - ERLARVEE © 28T, hoEBD
FHOEMRRE B D202, FERFB L O OMOEIRO T OEBIRR A B LZ, O
FER, BRFTHOERPTIE, ARRBIETH [BEERIE] 23 82% Tho7Dizxt LT,
P& U& 3N - M LRVWEE] 1L 29% T, THBFEEREE] CARICE -7 (p<0.01), *
I, FOMOEROTH 24T > TOEDERED 37% T, ZOFT~THRAEY 7 F o OERET
Hotr, RARBIETE MEEEREE BT Ao THHOERERIL 46% T, [& X & xE -
E L7720 12 1% ThoT,

xF =

KT o r— FREOKREND, KRRBETHEZBEYICERT S72D120F, FOERRA
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WHB L ORARRBEICET 2 EMZAFRE T 2CETILERDD EEZOND,

BWIABEIC BV T, RORIRBIE PRI EZ A T 5810, ZOREFIESEELHAL TV B
FTTHLHP, TOHEFPLTLLTFONTORVORERETHS, ZhiE, 1-o10iE, BER
I EBBIBHACEMENTORVEDEEZ BRD,

ROFNENSCRIRBIERZ O TR o MR LMl s 5T 27201, BREREM O
MR A T — bR at s PEBWEROa T IATURET FeT 7 ADM E
DR ERD, LL, flVEDOa LTI T UART ReE T 7 AZ\LESES Z L LEE
WEOBBLEZ DRI, ETHREREMNICBNTETHA I,

EFRE RV FEICHEREICBD O R SRRS BRI T o0l LnL, HEMZEL4L
DENFEFAHLRERICONT, EANREORERETHINEBRT 52 LIIES TRV,
iz, FVWERTRBASNZNFLZELY @ELWES DY) LR LAEAIE, T TEER
B LR AEMITIED R, 29 LERET, fnEOa Ly T4 TV ART Fe T T2
ZAESEDLZLETERY, Th XIS, FHRBHE~OTRPEEIC 2D, & 21T, F#
HEEETHHIT, LIEEREAZ VIELERALY, BETHH| 2 L2 BATEICH
LY, F, fOEEORFRBEENPRIZNTOIHEAICIE, BEMELKRELEZYT5
TELHEETHA D, WTHOHETH-TH, BREREENUN HEICTHTH) &2+
WWEHBL, AV 74—L R artry 2752 ENMETHS,

X 1Y
1) FEE # (2007)  KEICHWIEEREE —HRkE451% —. BRESEHH, 60, 545—550
(2007)

2) EEE e KRR HUE PO TREY 2B E 22 - RIS b R AR R R R o 4
BEEFEES, 16, 103—107 (2007)
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THEEFR |

158

R

DEHFELL, Thh—RUBEDNIR L DORROR

ma HMTH A5,
%4 . Cannomys badius WER, FHMERIMICEEELTWED, BB LA
M aarx X3 EEBBHHNITW,
&4 © bay bamboo rat, lesser bamboo rat WEORE, FBETNLEABAERETZL0LHN,
e KEFETHL08HB0, ARICLIOEATHE, £k,
oo N gy

SEIEERC TED ST T OB HBOWENFET

# i B Rodentia, * X 3 # & Myomorpha, * X 3% BrddHb,
Muridae, &4 %X 2 ##l Rhizomyinae, I X7 * X 3@

Cannomys (B3 %, 1B 1ETH5,

Ry xAIWEHE, AR TALIRED, 38 6 BH ISRV TST 4o, TrUI—, AL, T
monTwsd (E&D, &k, 272 X3EF, *F A1/ AR, NbF LT TORBICAHEL TS,
Moo, 24 % XX Rhizomyidae & LTHIIEE 5
TEEHEN, HERXAIBOER (subfamily) £ LT
WBTENBNKITH D,

Y -

&y &

ik, BERE15~27cm, BE6~8cm, #4E
500 ~ 800 g I 1275 5.,
HERTOEBIGEE LIBEE EX BNBA, TAS
DELEABELTED, MEEES, MEXIRELT
WE, Ei, EHOBEHALFEEL, chickbio
TEESOEBMIE S, BEEAEE S HBRICE > TV A,
BB E L,

Eoiz, FEETEOYVEAEHL, &I EEOYIH BHE1 aX73A3

Tohru FUKASE : BRESRACESEFNSELEMR Y /X —BREWZEHM (T 204-8588 HEElERMAIEE 2-522-1)

EI2ABICEDEL, BELB LEENEGEBETVCEILELONET, I0RDTFELD 1
FERZFNFETOAED /10 TTH, 50 BOAD 1 EEAED 1/50 IHET B, | FORTZES
BUBEVVET, Th, ABICZ I3V I BHEOTLE I N RALESHETERVRLNLTVEY,

SR, YLEDL-RAROIX Ty A XIRTHNLET. BEPFEREHAT I, BE BRYEHKIC
LEDOVTAERRNAH Y, 2T X XIEZHATEHLEERICBITARTSHS S LBDOIET, L
(O L, FNUCTTA, BRERNTORBEGKLE LTy bray TTREEN TV 202300 T, 8

f BT CERTEZ0THNE, RERELTHILNERB>THET,

il ,-,1{-51_;.”1 i 160
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&1
B (genus)

27 2 A 8 Rhizomys

771U A & R X 28 Tachyoryctes

FILHEHICERT BH, BROELME (& CHEM 2
EHITBEELH B,

T@EhlickER P IIVEIED, BELTNWS, LB
EA I, MFkRYIE L MEFERT 5,

AAESERTETH S, LL, PR EBHEET
CBWTE, BHEYACERICEETS L hEN, O
FRAZFT S UEBigth bicBn, BE8%1T5. £
7o, EERBIEBELR5CLEH S,

BEREEE T, BYORDHE, B EEEBRL TS,
L R RFsTzbic 2 32 A3 (bamboo rat) D%
BHHB L VbNEH, EEICEEE LTV S EYOREE
REHTH 5,

RIS L F 40 5, | BOEFEE 1 ~ 2@k T
HB T EHEN, O FEREDABKCDE > TREDL E
TESLT,

Snld 3 ELLEIC RS,

&/m F

YIEZEH L, WNCE T CIREHDET S BN TH
BH, EREMBEREEENZ L, SDOIKETBED, B
BT LRIEFEAERY, TORIEALTE, HEOEEL
RTVETH S,

xR XIFEMEBET BICIE, TEBEDARELERZ
HHT B, —UOEEH 50~ 60 cm YL EDHMEZ 21T

AETAAIRCawomys

XA Muridae, ’T7§‘ Eﬁﬂ hioniAae . f =

161

|FErAAS

_ .. T& (species)

C badms TR . . |

IFACTAASY LS T macrocephalus
ATZVABTAAST,

splendens

SAF W I —ARERRNBEORINES S,
FEARICE, HEMICIEIEZ AN, 3452 XINE
BTELLIIET D, UL, HER, TERPEVTHE
ERTO>OR, FOTHREYNEMTHE, 20D, &
HIFAEDIEMOKRE CEBREMOFERICERFEI AT,
3) BELBINTVWRT EHEN, LML, TOHEE,
AT ZAZIOEBEL LCHETEDZLOTRAEY,
B, 1 DOREASICIE, B LTI @#koas
NAT B, RELEBEARZZHE, —UOEEH I m
DEORETODRBILIBEANVTHET 2D THNI,

HEEOEFERZINAEL TEL LW E Lay,

FEETOaXr 2 XCELERIETHTS 2, L
MNoT, HAHAFEOHEBOEROIEHBESTTIC, Halk
EMEEZHONEL, BHIISHOBEDRYEZE523
NETHA,

ki, MNEOSEBICHWDS N Enbh s AR
PICAN, THICEBRTES L1 LTEL

FEIRER, 20 ~ 23CIF ENEYTH A LEbND,

& K

AR ZXIDEBICOVTE, BEALHIGNTWE

(AN

PECELTE, BiEEH, LRI AXIFEBOEICH
T BRI FEIC XL > TRIET 5,
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NOTE  Pathology

Spontaneous Yersiniosis Due to Yersinia pseudotuberculosis Serotype 7 in a Squirrel

Monkey

Shin-ichi NAKAMURAD, Hideki HAYASHIDANI?, Taketoshi IWATA?, Mariko TAKADA® and Yumi UNEV*

DLaboratory of Veterinary Pathology, Azabu University, 1-17-71 Fuchinobe, Sagamihara, Kanagawa 229-8501 and
Institute of Symbiotic Science and Technology, Tokyo University of Agriculture and Technology, 3—5-8 Saiwai-cho, Fuchu, Tokyo 183~
8509 and ¥ Uminonakamichi Seaside Park Administration, 18-25 Oaza Saitozaki, Higashi-ku, Fukuoka 811-0321, Japan

(Received 25 May 2009/Accepted 7 August 2009)

ABSTRACT. A captive male Bolivian squitrel monkey (Saimiri boliviensis) of less than 1 year of age died following diarrhea and debili-
tation on the day of death. At necropsy, necrotizing enteritis accompanied with enlarged Peyer’s patches, solitary lymphatic follicles
and mesenteric lymph nodes, and multiple yellowish-white nodules in the spleen and liver were found. Histopathologically, these lesions
were necrotizing inflammation containing Gram-negative bacilli. Yersinia pseudotuberculosis serotype 7 was isolated from the spleen
and liver. The virF gene, which is an essential virulent plasimid (pYV) in pathogenic Y. pseudotuberculosis isolates, and the ypmA gene,
which is a superantigenic toxin, were detected in the isolates. This is the first report of a fatal case of Yersinia pseudotuberculosis 7

infection in the world.

KEY WORDS: pathogenic Yersinia, squirrel monkey, Yersinia pseudotuberculosis 7 infection.

J. Vet. Med. Sci. 7T1(12): 1657-1659, 2009

Yersiniosis refers to infections caused by either Yersinia
enterocolitica or Yersinia pseudotuberculosis, which appear
as enteritis and sometimes as septicemia in humans and ani-
mals [12]. Y. pseudotuberculosis is detected in many animal
species including wild animals, livestock, and companion
animals. Many cases of yersiniosis have been reported in
Japan, especially in nonhuman primates with high sensibil-
ity to Y. pseudotuberculosis in zoos [8, 10, 19]. This trend
is also seen overseas [2, 11, 15, 17]. Y. pseudotuberculosis
is a Gram-negative bacillus and it has been classified into
serotypes O:1 to O:15 based on O-antigen, and 7 pathogenic
serotypes, i.e., 1 to 6 and 10. Other serotypes including 7
are derived from the environment, and are known to be non-
pathogenic [7, 14]. Most of the strains from Europe belong
to serotypes la and 3 [18]. In contrast, Y. pseudotuberculo-
sis strains belonging to three serotypes (4b, 5a, and 5b) have
been isolated from human patients in Japan, and 5 serotypes
(1b, 2b, 3, 4b, and 6) have been influenced by animals [3, 5,
16, 18]. The pathogenicity of Y. pseudotuberculosis is asso-
ciated with several virulence factors. Pathogenic strains of
Y. pseudotuberculosis have a 70-kb virulence plasimid
(pYV). Additionally, a high-pathogenicity island (HPI), Y.
pseudotuberculosis-derived mitogen (YPM), which is a
superantigenic toxin, and invasin, which allows efficient
entry into mammalian cells, are known to play important
roles in causing severe systemic infection [9].

In this study, we report the first instance ever of a fatal
case of Yersinia pseudotuberculosis 7 infection.

In June 2003, a captive male Bolivian squirrel monkey
(Saimiri boliviensis) of less than 1 year of age was found
moribund and soon died. The monkey had diarrhea

* CorRRESPONDENCE TO: UNE, Y., Laboratory of Veterinary Pathol-
ogy, School of Veterinary Medicine, Azabu University, 1-17-71
Fuchinobe Sagamihara, Kanagawa 229-8501, Japan.
e-mail: une@azabu-u.ac.jp

(mucous and bloody stool) on the day of death, and its
weight was 380 g. It was the only such case to occur, and
was subjected to necropsy. For histopathological examina-
tion, specimens of various tissues and organs were fixed in
neutral buffered 10% formalin and embedded in paraffin
wax. Sections (approximately 3 y#m) were cut and stained
with hematoxylin-eosin (HE) and Gram stain (Brown-
Hopps method). Immunohistochemical examination was
done using a commercial rabbit anti-Y. pseudotuberculisis
1-6 sera (Denka-Seiken, Co., Tokyo, Japan) and an indirect
method. Bacteriological examination of the spleen and liver
was also done.

At necropsy, there were bloody ascites, swelling of
Peyer’s patches, mesenteric lymph nodes, and enlargement
of the spleen and liver with multi-focal yellowish-white
nodules. Pseudomembranous enterocolitis was associated
with the Peyer’s patches and solitary lymphatic nodules and
mucosa of the small intestine, and these were sometimes
accompanied by hemorrhages. No other irregularities were
seen in the lung, kidney, or heart.

Histopathologically, nodules seen in the liver and spleen
were foci of necrosis accompanied by infiltration of neutro-
phils and macrophages containing Gram-negative bacilli
(Figs. 1, 2, and 3). Lesions in both the small and large intes-
tine were characterized by small and large foci of necrosis
with ulceration and erosion of the mucosa, mainly Peyer’s
patches and solitary lymphatic nodules (Fig. 4). Occasion-
ally the lesions extended to the submucosa. There was also
desquamation of the mucosal epithelium and congestion,
haemorrhage and accumulations of nuclear debris and
numerous bacterial colonies in the lesions. Severe neutro-
phil infiltration was apparent. The mesenteric lymph nodes
were markedly expanded by the influx of edema fluid and
by large numbers of neutrophils and macrophages mixed
with bacterial colonies. Necrotic foci with neutrophils and
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Liver. Multi-focal necrosis accompanied by infiltration of neutrophils and macrophages included numerous bacterial colonies

Peyer’s patch. A lymphoid follicle of Peyer’s patch replaced by numerous bacterial colonies and inflammatory cells (arrows).

Fig. 1.
(arrows). Hematoxylin and Eosin (HE). x 100
Fig. 2. Higher magnification of necrotizing foci in the liver. HE. x 400
Fig.3. Liver. Bacterial masses in the multi-focal necrosis were Gram-negative bacilli. Gram stain. x 200
Fig. 4.
HE. x 100

lymphocytes were seen in the kidneys, but there were no
bacterial colonies. Other findings included swelling and
vacuolar degeneration of hepatocytes, myocardial degenera-
tion, and pulmonary edema. Bacterial colonies seen in
lesions were immunohistochemically negative to slightly
positive for anti-Y. pseudotuberculosis 1-6 sera.

Only Y. pseudotuberculosis 7 was isolated from the
spleen and liver. Microbiological features of isolates were
described in a previous report {9]. Briefly, serotyping of
isolates was performed by slide agglutination with rabbit
immune sera and polymerase chain reaction (PCR) as
described by Bogdanovich ef al. (2003) [1]. The presence of
the virulence genes virF, inv, ypm (ypmA, ypmB, and ypmC)
and irp2 were confirmed by PCR. The virF and irp2 genes
were used as markers for the presence of pYV and HPI,
respectively. An isolated strain had virF, inv and ypmA, but
not ypmB, ypmC, or irp2.

This animal had localized necrotizing enteritis in the lym-
phoid organs and enlarged spleen and liver accompanied
with multi-focal necrosis with intralesional Gram-negative
bacilli. These lesions were typical of those seen in other
squirrel monkeys infected with Y. pseudotuberculosis. A
diagnosis of yersiniosis was confirmed by isolation of Y.
pseudotuberculosis in pure culture and PCR from the spleen
and liver. On the basis of these findings, this case was diag-
nosed as versiniosis due to Yersinia pseudotuberculosis
serotype 7, and we concluded that the monkey died of sepsis
caused by Yersinia pseudotuberculosis serotype 7.

To our knowledge, this is the first reported fatal case due
to Y. pseudotuberculosis serotype 7 infection. This serotype
has been isolated from healthy dogs, moles, and wild mice,
but did not have pathogenic plasmids, and it was thought to
be a non-pathogenic strain [4, 6, 13]. The PCR analysis
demonstrated that this strain also had pYV and ypmd genes.
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The pathological findings of this case were not different
from those of other serotypes. Also, this case did not show
immunological deterioration or ateliosis. These results sug-
gest that the strain serotype 7 isolated in the present study
has the same degree of pathogenicity as other pathogenic
~ serotypes.

In Japan, Y. pseudotuberculosis has been isolated from
human patients and from various animals including wild
animals, livestock, and companion animals, and various
serotypes have been isolated. Because there have been no
reports about Y. pseudotuberculosis serotype 7 isolated from
human patients and animals, additional pathological and
epidemiological studies are necessary, and we should pay
attention to the possibility of fatal infection in humans and
other animals by serotype 7.
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