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REVIEW
MOLECULAR MECHANISM OF BRUCELLA INFECTION

Masahisa WATARAI

The United Graduate School of Veterinary Science, Yamaguchi University
1677-1 Yoshida. Yamaguchi-shi 753-8515, Japan
[ Received for publication : October 20, 2010 ]

Brucella abortus, which is a facultative, gram-negative, intracellular pathogen, is
the etiologic agent of brucellosis, a widely distributed zoonosis. The establishment of
chronic infection depends on the ability of brucellae to survive within phagocytes.
Intracellular survival and replication are key virulence features of Brucella, because
mutants defective for these attributes are also avirulent. A key aspect of the viru-
lence of Brucella is to successfully bypass the bactericidal effects of phagocytes, and
their virulence and chronic infections are thought to be due to their ability to avoid
the killing mechanisms within host cells. The molecular mechanisms and genetic
basis for its intracellular survival and replication, however, are not understood com-
pletely.

The mouse model, particularly that using the non-pregnant mouse, has been used
extensively to study some aspects of the pathogenesis of brucellosis.  While
brucellosis is known to primarily affect the reproductive tract in the natural host and
has been much studied, little is known regarding the cellular and molecular mecha-
nisms of Brucella infection in the pregnant mouse. This review focuses on current
knowledge about the mechanisms of Brucella infection in mouse model.

Key words : Brucella infection, mouse model, molecular mechanism.
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Tt T (Brucela) fElE, FEBEEICETVWT, B abortus (1), B. melitensis (LL2E), B. suis (),
B. canis (K) BED6WHITHAEINT WA, BIfE, METOELEN, BEFHELESEWIENS, 1H
fE (B. melitensis) ICEEHENTWVWD, LML, FEESEIHREESRZD2ZEMS, RILZBIT SO, H
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A EDZWIIEEARTEETH S, BIFBBRICBLWTELVWEENED NS, TV EISERRSETEE &
V& HICHBERTH 20, BPIcBT 2RI AP THRD OGN, £ PAOERREL>TND, BREmHY
MSELNE XA SRR S 2D, M ER R OS2 Pl & U ZEUN - FERGEEICB W THE TS
HFEMRFRTE® D, BELESTWEY . BATRREFO TNt ZEREMEEINRECHE08, 1 X7 )
tIEREHLENSE TINEIEEOD B, 1 XANDRRYEIB. canis, B. abortus, B. melitensis, B. suis THIS41T
WaH, EREXFEEAEDEAEB. canisTH 5, TN IEIZA XOEM - f[FICBWTERERFENELZB
WTHED, ANOBRFHREINTNEY, HRBROLSBEELSMNITENTSHS.

T SEOERBYPIIED, B, R, HEERSELTORKBTHRIIL, B0 S TREERYM S
ANDORBHR S TTREORBICE 5. FEKRT, B B B AHCKEOENFEUREBRERE LS, i
BR U, SukizERRERENEBRT 2L, RERTFENSQEENEEEZFERT 5T EITL - THIER
LT B, £z, ATHEEBREAEFEZIDEOSOH SHEM, MEEHE, LFERGREREORBYHIN
H5. WEEAPICBEEENS ZEMSNREE FEERIERTHH 5.

TIESEREENATI =77 —L L 3IZEL, b FAORIII0~100DHEH TR TAHEFThbNTWS,
BEMEELTIE, 27077 —YNTHAT2ZENRADEMTHO, VMR (ViBEHETH) OZRK
TRY 7077 —PREMEEEZ R ZEMPESMERS>TVSY (Fig.1). TOTILEIBEOVIrBE A EFIZ
Agrobacterium tumefaciens DT-DNAZ MBI 59 5 VirBEA BB SRS D, HEETZ 5L THSTHENE
MEZSNTVBY, KEFOREICIEE>TWARVLY . Thbs, T tIREORERTEITTINEFED
FERRITIEEAEPESNCEINTWRWRRTH 5.

FE BT HHEILEEEICB T FNIELE2EE, TNE2HHT2TFEZ RN ZE3LELEEED O
WIZAARTH B, HIIBRPEZERETIHREDANZLARFLEAEMASNTE ST, EMMIFEELEER
TR IR EMET A EABRBETH 5. 7))t 7 BERYIC X 2 FEOEINIRREMIC L 2 ETIVRBTFE
LWz E< MRS N Tl TITRAR, BIUEICERTAMEOAA_ILZRAT LI, <
DA BT BT It S BRI AR L RSV OMEET oY . IORITBWTRENSIER T
ENALMEFICRTL, SFLVIZBIT2FEDS X UERBREHOMBEERIEL TN 5.

F—D— KR TNt TAETI, TR

1. PRESEEOTIOT77 —OADRA

Xy 07y —PEOARMIRIIEERAED S WIZFEH
faSE O R =MD AL, HLT2HEERET S N
MM REORYIDAT Yy 7T THY, WMOAENL
iz ydv—ALiz@Eh, 0773V —5&1)
Y —LABEETBH I EICE TN T 3. &AM,
WL OMDHIIBNF LRI IO /DT 7 —JICL 5
HEEET S0l 77V —AEU YY) — LD
ExMEIEL, FOHBMBNTHET S, H50WET7 7
TY—AEUYY—LNMELIEELTHEDPRTH
ke, MATHEERSZIENTES., ZOAHZ
X LERIERBALL SHAL D, BRI DD DEE
RESTHDIEEZEZ NS,

MR ZF A DR 2 RIS B /2, TNET
IZHINE PN THERE IR WA RO 7 Eic 2 < O3 i
BREINTEE. UL, 7077 —YREHER
FHEO—DDEEE LEGE, RELORWERKD
WEREREIIT 2707 7y —JICBRIDAENS, I
07 y—YOWRDAR (77 T9A =) ITiFEH
THE, FEMREIERERZXGT R &I TERNMS

OTHB, TOHPEELT, HOBREMBITS
TZydHA b= ARBEVERAENTWERN .
& Z A7, Marcus A. HorwitzDWFZE7 I—F iz k0,
/077y —=INLPF R TE (Legionela
preumophila) O A A 21T D BEIZHIREZR @ IZ7F
ETBHTORMNPBISEIINDZEEZFERALEY.
Thdb 7y IV —LNDE EITIEREDSTHRT
L, #2005 Fi3RaEhs. HEEZ0BREA
>F LY —F 4 % (membrane sorting : [E#5)
EAMT . L Liadis, JwREME & IEmERIz BT
BAIT L —TF 1 T OERBAREMEE 5 Jz iz,
EOMYRIC BTSRRI L3 TE o 2
FNNSEUER, L UA R T ORI & IERIEEIC
BUIBAT VL2V =T 7 OEFRPBHEICE N,
WEHE Y7 07 7 —PIZZWHNICRDAEN SO T
l37a<, DUARBMIZEATSESANALDIZ
ok, TOAZTLV—T4XTIRVERST b
OFSNRRENEIEITED, TOROWFENKEL
HELDDH DY,
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Fig.1 ¥OAMOTo 07 7— TR TIET S B.aborfus. BiARZ I E BN TEER
L7z BEeIIFEN TS0 B.abortus.
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Fig.2 B.abortus DX 207 7 —UADEABE. FE# (A) & VIB4ZEEEK% (B) #
ROOT7 7 —2ICREgEt, (EEZERETESMNICRELEL. /ARIILADK
120, $FI\BELUEE (&) #ThEhsd.

Fig.3 B.abortus @R L= 0/ V—AICEI72A L ATFO—) D8R BEii159
FORL4O77—2ICENT, 20/ V—ARDE (KXE) L&£#ELAD
LZXFO—)b UMRED) #77 (EH). ARIIEEHOMBER.
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2. B. abortus MY A 77 —U~ADEA

W7 AR f & IVEI 3 bR D — D T & DorB4 i a1 @
ERHEOT A FRiBRYIOT7 7 —PN\DRAZN
FRZRMBI TRIEFFAICEE L. WAEKOEE, ik
AR W I R SED 0w 7 U 247 iR 2k <
HcBEd 20 6N5. IhhnsEns
EFICRER7yOV—4A (RI/OE/V—L4L) O
RAREEINS Fig. 2. —F, virB4ERKETIEZ
DEORBBEFRHNT, ERREIZIZO7 77—
PRICIDAENS. ZOHFENS, @EOMIERIET
OB ENIY ERICHERNTH D, mEHEICASHORE
BhiddHOEHRTN

ITZAL S —LBkiE, ATV —T10 T
NrbhanEShEaLizEIA, UERTI7HE
Wik T 25T THABCGPI7 > H—REHHE, A 74>
dJVER, abZRFO-)phivtsoL /-4 ick
L, BEEMNEAEIHRENL (Fg.3). Jit
SEBEHOMEBBARFICEHEKEN 2708 /Y —LB
FUUE RS 7 hOERIZ—BETHD, UERS T
r OB S ER I BT AR s N REHICERD 5 h
. Tixbb, UE RS T h2EET 2HIIEARRE
AEOHMBAEHICERTH S EEA S5NSY,

3. FRADHERBRALVERZT

IeE 2 IR —HiEE L T—HRICBS > TWa0DT
372, RE—IZHEET S, Tibb RAL HER
TNTNBEWNS T EFHSHTR>TEREY, &
SITHRIEEICK o TIBRE N5 KA iCid, #k4
RHREEAENEEN, RATS CHEMNERESL S
FIEER EORYGEROFERICHD> TWAH I &
MRIEINTND, ZORASFUERZ 7 F&IE
N, fIRBELCETET A7y b 74—ALELTE
FEIFENTWS., BiRICRE-T, BrxOI1IVA,

MBS LR h gy, HHZHIEME LT 2EEED
MRREAICUE RS 7 RS T5Z LGS N
TWa" ., Zh 5 OREFEOHIIEEAIZES 3 2 5E
FRIETBLOEEMRfEEE (Lery—) dEx
OFFERICE > TRAZM, MBEARFZIE RS
FrOERAHML THRDH6NS Z SIS h DK
MHBHOTEHBWNEEZEZSNS, UE RS 7 YR
FEWAEDBREOr — s oA ELTOREZFEDI &
AREEN, FOEEMSEEZBUTNS,

4. YERSZ bE4A LI B. abortus OfiREBA

HOMIBRAMHIA > T L 2 —F 1 YT AR,
HIZUE RS 7 &AL THIRNARAT S, ZOR&
AR Al &S nhwirB4ZE R HITEN THET 5
ZEFITERY., ZOF, ®LuirB4ERHEMSIER
7 bENLUTHIRRA LSS, MIENTHEETS
ZEWEAIREIEA DI E VD REMIAET S, WKL
virB4ZE R E R 2 OB AR TEML, TheEhps
WA TCEDRATT, MkERELTRRFICY 707 77—
VIR IR EZA, BAEROERLET 7 IV —
LZVYYV—LAEDOHEMNEEEN, TORNIIHFET
SuirB4E KL D HREHMTIRETH 5 Z £3589
5N, ZTHIBEERDBERT ST 7TV — LN
virB4ZE B MR B BATE W AE /2 “HAFHE T 7 TV — L
(replicative phagosome)” THhaEHAHN, UER
57 bEALEZTFIVREICX VBRSNS AHEME
MR E N,

WIZHARDSUE RS 7 b S RLTHIREZAL

FEEEIRBIEAD M. X707 7— %phorbol
myristate acetate (PMA) THLEET 2 &, @fiEIC~
20OE JV—LBERENS. PMAICK > TiHEES
hi= 70/ Y—AIIRUE RS 7 N OEEIRED
5NT, AXTL2V—Ta4 FREISRN, Z0
ST THAKER R EDE, —EOHE TPMA
ICEo T ahi~ 7 0OE /Y —LANITEATD A
Fh, VERS 7 hZEAESBWLHIIBEADRILT 5.
ZOEHE, BEkEESD 7 IV —AIZBRTBHY Y
V—ALEDEENED SN, BT 5 <HEEHMRATH
FETERVWDHOEBDNSEY. WOHRE ARIZZED
BRBAT LY —F 4 7@ 77T =LY
V—LDMAHEE TR0 TE7 7 IV —LBELRS
P9 2ERD B2 EEA LGNS, UL, HHHIE
NTHET 212 2NN TEAT4T, UERS Y
RN LIS T FIVGEIC L DR T 7 T — LD
ERANETH D EHREEIND,

5. B. abortus DHIFAMIBIEICEITSH ) E RS 7 MERBERDMER

1) avrsbFrBYTazy b
L8 (Vibrio cholerae) DIEAET AL T MF

LOBYTa=w b (CTB) ITUEEST FOKE
BAFO—D2THSCMIHT U F L RIZE R



(N mENT=e=2h
WETHIENMENTWVSY . CTBTULEL <
2077 —TIB suisEREPETED L, HIEEAE
HifaAEmE s HEZ 15",

2) RAZ7FZNA I b= FAFVI—EC
HiERmICHFEET AGPITY > h—BREREITFA 7 7
FINA 7 b= - KAKY—EC (PI-PLC) i
KO THORL ZENTES, ZhEEALTYZO
77— %PI-PLCTUEL, MleaRmDGPLY > h—
MEABEZRELEBICHORBRET /=, BEKD
MR ALNIE LU /-PLPLCOBEMN LRI 5126t
THEBI NN, virbddERETEEEEZZT o
fz. ZOW HIERIZEA LDEROBERIZ) VY —
LAEREL, MRENTHEETSZLIITERM o7

2
ey

WEITE 2010 5

PIPLCTURL =%/ 07 y— I TIREOHIEEA
FICUE RFS 7 hoERIIBDSNLNI ENS, 1
ERS7 MNOBRERET S Z &2k > TR
JERABLUHINEEZEET A2 ENTESEH
Aohi=*,

3) AL AFO—ILEEH

fiEARSs L ATFO—)LbeROBYr 205+
AN, FARASFoREDERTIOT 77—
IR L 7= B8 BT, PLPLCULIE & RO R
NESNE ZOHEMSS, UERSTREAMNLE
& D HUAEE A ATE O ORI IZ B AR ) =
I ENEIShEY,

6. ¥YOREMBWEZB abortus BEREFILICEITHMABEEI L XTFO—ILOEZ

ML <N OEHFZRTIET NS BRIOBREICUE
RZ7 bAET 5 Z EhRaniss, EifkL Lo
BEUZ BT 2 RENIEKATRHAMR TH - /-, BEOED
ATVt I EBEOBIEF I E L TIE ™ ZAhi—
WIZHANWSNTNS, U RS 7 RETILESIEHE
DREREDRREZRRD DI, HrlF=o—T By
ZCE (NPC) OEFIINRIAZHNWTHLED.
NPCR I ADI 707 7 —2 Tl L AFa0—I)LAtY)
VY —ALNIZEFL, B. abortus&Hc BT S0
MTOUE RS 7 FOERBIUEOT I O 7—

METERD s, EE Y AOEEAIZI0HE
DOEEFEREY 5 & 10H /i THBEAN TOBOMhS &
OMIEARD 5 5. —7F, NPCYU A TIZMENT
DEOWEHS L UMD shiamo iz, £, <
o077 — NG R < IVE IR D25 KR T
VL DM A L UM IR~ D 2 & bR 5h
B, INSOERMNS, B abortus DFEEL ~ILD
BYRICBWTHUE RS 7 MIEELRBEHAERELT
WasZ EhmREni.

7. UERS 7 MMITFEET B9 F & B. abortus DEEEHR

VERZ 7 FOWRSTFO—DTHBGPIY > H—
MEAEICDOWTIEEL, B aborfus®< 2707 57—
PRNORARFIZ BT B0 A RN L. GPI7 > h—
BUZE H B IR RIC B T Dacerolysin & 8 G (A 55 THY
ML, ThE7o0—7ELTHWTERELEED A,
EAY /077 —PREEBIHTSEIC, EMSHY
57— IVIRDGPIY > h—BIEHEOBEENBRE N
7= (Fig. )*. —%, GPI7 > hH—MEHEDO—DT
$ 5CDA8H B WL CDAs DA Z W T sy et
LERICHRE Lz & 25, F—IRoEEIRHEZ R
mhojz, UEDZ EMmS, T—ILIKOEHEIZIZGP]
ToA—HEHH2THEENSOTIRIEL, H3E
EDGPLY > —BEABME N5 AIHEMEN RIS
Nz, W< DMOGPLY > H—ME[BITH T Ak
EHOWTHRE T ENEWERIZE SNl 7k
ETBM, GPIZ > h—HEHEO—DTHHIEHR
TUXEAE (PrP) M9 5E ./ Zyo—FiLbik
ZRHWTHSLEZEZS, EMSGHUEST—ILROHE
EMEEEI Nz ZnickD, HOHIBE AR HED
5N SGPLY > —RE R EOF— )V IR OREEIC I PrP
MEFENDZZEARENE

PrP/3 EDRRIE A I =X L TEHET 2 OnF DR
[ZREAHTH S0, PrPOEHEIC L v RO HEE
REBERETZENRBEINT VS, FOHTH
HspG0 PP & DEAEAE VLI EMAfiEEh T
%%, Hspb0iZ KB E DGroEL & MREAH D, T
tIREEZSUDEL OMESRE L THWAE™ | F -,
WA ZRTERETH S &AM NTHY,
L. pneumophila®s ® —EB O M TIEE I~ L,
FEEEDOBEBRAREZINTNS” . B abortus®
Hspb0 B WFIUREEEEFD Z AR 6. 51T,
B. abortus @ I 4= ¥ TIIHspbO MK RS T 2 &
ENFED 5NN, virB2B L UvirB4DERMTIZE
FRBAOFEHIIED SNAah- 2 bbb, IVE
SR E T U TR READLT S 2 Ehmgah
Jo. ULinLianis, IVEIMBEEZRE Uiz Wil
BT HHspb0AEAEANTWT D Z EAMENT
B, B. abortusDIGE, TNETIZHASA TV
WADZ L LT E - THspbO A~ WL, IVE
W E N L THEEER AW L HRERT &S
THZERE > THERBIRERL THLhEHE
AbNh5.
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DL ED#ERMNS, WEERKREITH WL 7zHsp60235 R
PEiCB S 5 Z EMHEREIN/f=. F T, B abortus
DHspb0 EPrP & DG RZTNTNRE L 72007 % M
WTin vitnDEBRRTHRFALEZED S, EOREHE
RO ENEY . KIBE O GroELZE H ) izin vitro%k
5 TCld, GroELA3Y a2 EF > b7 UA EREDE
HERRETBIENRINTNSRY . ZOEELRY
AEF N TUACEAER T OTF 7 —HicHL T
LU a>I—-Ly FigaEERL, B-sheet
HOEMREZ N EXM S Efolz. TH6DOMHIRIER
WRTY A EAW PrPe) LHELLTWS., B
abortus DRI AR ZD 5N BPrPO T — LK Ok
HEIF—@BUTHD, KIGEDOGoELTRENLHR L
ERzaniEEEH 5, HFEEEITIHEE L ZHspb043
PrPORHEE I ER I DNEMRG T 20T, Ak
EOXREIZB abortusDHspb0 =5 &8, hzEe~v
r87 7 —INBRRE e BPrPRHEDEIEEERE L
7z. Hspb07Z JEH U 7= FLEETE TG AR 2 PrP o ik
AR s, T—ILROBERBRE i,
7z. PrP@ 7 — VIR DEEEIZ I3 Hsp60 & Z N LS DR
THEET 2 EAUREEN/Y. ALEEEOR DA A
FRCIEZ 7y IV —ALICUE RZ 7 FOERITHRD 5

H3TE 2010

nizhwz Ems, VY RS 7 PP O T—)VIR Ok
iz ohORE =Rz EMNHfEREENS. Ths
DT EME, XP/OT7—YREDUE RS T MIB
\FBB. abortus ®Hsp60 & PrPe & OF H {E A3 8 0 ik
ICEEALEE R L TWA AR E N
DR ERIET 22012, PrP/ v 07O kv
A EPAWTREREEREZT>/. PP/ v TF7 T hTy
ADTo 07 77— TEB abortus®< 708 /) —
LTEERDONT, MRAEAbHEEINE 25
12, PrP/ w27 b ADORENIZBIT 2EOH
FHIEHRIVAICHARET T2 EMmEhiE”. =
NICEDUE RS 7 MMIBV BB, abortus ®Hspb0 &
PrP* & OAHEAE A B OMIBAEAB LT T AAD
BRPENTIC AR R TH B T Epimans. TNEPrPe
ENUET T IVcESER T 7 T — AR
HLTWab0DEEZLNS, VERS T MIidfiL
DT FIVEEIZHEETH2RFHESL TWSED,
FKIERIE SN TWIRWREIOD 25 I REYE T
BTy IV —LADBRICES L TV LRI 5.
LI SRAMTETY Z&Ick>T, Fil-maRHs
BonsboLMEahs”,

8. ¥oO77—I2BlFA B abortus DR A S & HE5E

T T B O RNE A O T T A1E AT
BT, VY Y—LAELOMENHETND Z LBIMT
BEAEHLMIINTHAVRRTSH S, ThET
12, B. abortusDIET 27 7 T — LAHVNEEK &4
EERTAZ LICE o THMEIO 7 7 I — LMIEK
ENBEBPEETNTVBEY, 77TV —ANTH
DT 258, 7y IV —ARZEEZ M SNEERT
DR H S EELRIM S I T -,
77 IV —LEBRT B =0T /NEED 5 I8k 7 2 i
L, TOANWZZAICB. abortus DIV W EERE A3

WHETHB I EMRENEY ., e, Z7IV—4LA
THAHET 2120 O5EEDVUNEARDN S IFEEh T
5z EBMBEN, HOMRANBERMICS T B/0EED
BHPAEEHEINDDHS, 77TV —AEE N EH
MEET B AAZZALTIRIZERHTH S0, EHOHMIE
BABICROND AT L2 —T 1 7 HHEET
BalfgtEbH D, VERS 7 M7 7TV —AEE/N
JURDEEIZET 50 THAERML TS Z & bilGa
N5, 5%, BEOHINE AR S [RIRFIHIE P HE
WD 2R HHETH S,

9. ¥/ 077 —CRIBEICEST 2 EOMOMEREF

CNETICEI AR VEEAWEZEREIZE
TR EREE 2 R < RO 4B Iz dbin
TWwa"™ Y RESINERTOEEALENEOH S
IR T 2HOTHY, TN EEEETOH
FiRiFEAERESN TR, ZIUdgasE29E
WIZHLWI 7 OV —AANOBREEE KL TS &%

A6, HIEATESEMT 272017, #hERK < 3%
EEIT AEHEAiD> TWAB T EEZRLTWS, X
7o, IWELGRIEERG 2 7 U ToihE ,  EEROMNIE 2 e
ER$2L7 x5 —3RERMESN TR, Th
SHEIE E N, TVt T B ORGSO it s
REHERTLIHODEMEGHEINS.

10, BREREORIAETIL

Tt T BEOHIENEETE & Tt THEO RS R
MIMER THBHEI IR EEREREG D EEZ N
TWwa, ULhL, WM REN TR NRR

THhol, BAEHIEL I TEH NI E 2R
FEFEAE R OMRIAIZIEA T 52012, TR A %2
N REE )L DR A A T,



LD EkEE M 95378 2010
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AO>ThD, HscTl0bflig DopT & DFEESMNUIFET
H 5. HscTO MBI HFET S MG 2 fiife 3 S 1R
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B D REREIC B BHRE, MR MEHscT0D
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13. BEREILE ERE
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IZTh26e3% (RRPERIE) AEALIC/A> TS EE A
S5NTWS, — R ITHIIERNE A 6§ O RGBT
ThiI%RENEETH R EINTHY, TOFEYR TR
FHAZHIEAE £ RIS DIEPIEATIR L Thizh
ERIZLAREL B2 TnEH EDEZLNS, ITIRLT
WRWI T 2T IV T EE E RGeS &5 EThl
IZB 59 28 A > OMrhiEN LR L, BEUEE
HICEB L TWA ZEHsMICEIN TS,

IEIREHRIZ BT 281 MhA > OEERET 57k
Wiz, TIRASA#H D7 AIZB. abortus ® WA 8 &
virB4 X 4BRE# RGeS, ThiY A b1 > THSBIFN-
7 &TNF-a Ot B EOREZTo/=. EIRY DA
TR RS L, Y3 HIZICIFN-7 O LR
MBRHEN, FORHAEDEAT DICDONTIFEN-7v D
MmA BT Lz (Fig. 7A). —7, virB4R{EERD
LTI A MRS HLIEF I B 5 1 B ERARTFN- 7 0 — itk
D LERFBED NN o . TNF- @ HIFN- 7 & [EER
DM ZR L7248, IFN-7 i E O Mo g o _EFIER
Wwoehizmoiz (Fig.7B). LA LOEMNS, HEEKY
IZLBIFN-7 O—BED ERAREES|IER T 5
R T 2 REME AR S Nz

IFN- v MSEEREICE S L TWB M ED NS NI

T B0, HERYRTOERY D AIZIFN-7 239 %
T/ 70—F iR EESETLSIEICE TP O
IFN-7 ZHhf1l, MEICSABEEIIDWTREIL .
HIFN- 7 Pifd 2135 L Tz 9 2 T4k ok
Yeiz k0, IFN-7 O—iftO 7 EfpENRD 647z,
—75, HFN-7HiEZ2R5 LY TR TIE, IFN-748
RS N P O —ilfEo R A SN,

WEbgIEREsanwI EhREN (Fig. 7C.D).
IR~ D A IZHIEN- 7 iUk O A 2485 Licha, BT
VR IEHZ HPE X NUEIRMEFFIC BT R Wb D EE A S
Nz, ThoeoOfRns, IFN-7 HERERICE > TS
ERZXNBHEREELTWSZ LRk,

IFIRFHMAIZ B W THHIENET SRR L - 5E

ThlH A1 SAA AEAICR OB EHEL LD &F
HIATFLADBEHRTHDESZEALGNS., OB, &
RKOThYTh2Y A b1 > ONZ AMNREL, Fik
DHFFMEEENRENE ZR IS NS5 5
EHEREND. A TAET)I TIHIERELOA#ICHE
EERPEX RTS8, IFN-7 D EFHNR SN %Rk
3 HBIIMEIRTSRBICH S, ITIRTSA BRI MAED
ERENiED D THH 5. IFN- 73O K 2
HET A ZEDRESNTVSEDY, HRPICLS
IFN- 7 O —i@ 1D 7z & 0 il DT A E & Nl
EABIERIENS RN BEAZ SN DA, Gl %
ENICT BB BRSNS ETH D
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34 D7 FIREIZHED DO THERL, £< OEMRAIIHST50HEENHS. UE BS 7 MERICED
BOTFREEMNE LEERS S DIZRMEIEDEORBENBETHSD. LnLENS, MEERCBIUE RS
7 b OMEIZEII DOV EIEN DT, TSRS H%OMETH 2.

R I A EHWETINE S BEERMMIEDZHEETIICE > TUTORMAShERo7. 1) HOHITEpE
JEPE S RPE VI BRGNS S, 2) WHOEMEIZRET OSEREMBETH S, 3) Thl/Th2YA bh1 2D
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CLINICAL CASE
A CASE OF ACUTE RENAL FAILURE IN A CAT CAUSED BY LILY POISONING

Tsutomu DAIKOKUYA and Yumi DAIKOKUYA

Misao Animal Hospital, 3-2-12 Yamate, Iwakuni-shi,
Yamaguchi-ken, Japan
[ Received for publication : December 10, 2010)

A 3-year-old Russian blue cat was brought in due to the depression since the
previous day. The owner said that the cat had vomited yellowish green fluid once the
day before. The cat was estimated to be over 5% dehydrated. The initial blood exami-
nation revealed serious azotemia. We judged the cat was suffering from acute renal
failure, and gave it fluid therapy. However, anuria still continued the following 12
hours. The medication of dopamine and furosemide was applied to encourage urination.
But it had no effect the next 12 hours. Mannitol was injected, but urinary production
was not detected. At this moment the owner reported that the cat had eaten flowers
and leaves of a lily a few days before. The cat proved to be suffering from lily poison-
ing. On the same day peritoneal dialysis was put into practice. The cat died the next
morning. Our pathological examination detected acute tubular necrosis in both kidneys.
The diagnosis was consistent with the past findings of the cases of lily poisoning.

Key words : Acute renal failure, Lily poisoning, serious azotemia.
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L BEREHELTRESNTLS 2 BOoMMIE, Mo U TIREICELWEEEF DI LA shTnS.
FHRMTFE SN TORND, EHDVWIEDHERIKLD, BN DERLRBEIENRIEL, 3NS5 HTHE
THLOREAHZY. S, 2D PHIILLEHEEFALZ2LMO LHIEEL, BRT2R22HENED

T, TOMEZRET 2.

2. fE

3%, KEA R, 77— (Fig.1). fiH
L& ARL, WOBEDIENP-< D LTINS
EDEFFITTHEE. AEA3kg (BCS4), {kifid6.5°C
(BRI, MEZTIESS3PUEVEILR), KHEHKS %
PlE. RH, dE@AOHAEZE 1 EWREH, B IES 4%
#i=h, RALL, nilgsiomzzi-7-. 5L >
FF BREIZBNT, #EDF 1« 71 K FAGED
5hiz (Fig.2). NEHEEFEREICBNT, LROWE
RIS 6z, A ORI BFE R4 kiE A
»ouhizinoiz (Fig. 3). BEMRICIZ RO R
LTWwie, mig—BsmeE (Fig.4) ic3WT, BUN,
Cre, PhosD¥HE Tz LR MED SN2z, AMEHAR
£ELT, AEEY 7V OREBEEMA L. 6
Kgtz, HHELT, Ab2O07Z 3 K 1 mgkg/day
CRIEZ=MIE L. AT, fBEHELT, S=F
¥ »3.5mghkgBID VD5 &, fiEPHeL T, 7
SE Y 2 20mgkgBID VO GEMIB L. 2
WH, WiEA L O 2R RS U725 T, HERA
b sNEhofizd, REWT—FTIVEa-iEL, R
BOEZY—ZMIATHEEHIT, KNI 2 ngks
/min CRI##5BXF, 70+ 3 K 2 mgkg/TID IV
HBlzkaRRZMBLE REBEECBWTIE, EED
EHER, KRB SERIMASRD Sz (Fig. 5).

iz, REEIIBWTIE, 77 ABMHERE OStenotro-
phomonas maltophiliaZifth = 7=, T DD HiEH

1

ELT, T>ra7odFd > 5mgkgSID SCOS
E, HARAMELT, 7L RV D> 2mgkgSID SC
DG EBEMLZ. #E3WA, RFIRAEL O 12 %
PR L THMROIREATHE 2720, FIRBEZ M
L, ¥>= b= 05gke% 5L EMITTWH-<K D
kPG L. ZOMRKT, fELD, Eoa) %
BXRTWeEWSESENESH, TUPEEHEHL .
R bhRGES, ARROAERIZEED ST,
NGk DA S fzizw, M E T W EkD
PR ZR T, JEKIZKE OB DT T, Cre=24
mg/dl, FEEL0IS, TPL2ZRL, Lk (—) OZ&MHE
Wik TH -7 (Fig. 6). TOWEET, NEHARIZLS
FlRIZAEE TH D &PET L, NGEEIT =727 S
IR ERAL LTHOBEZLEAL
=% (Fig. 7). BTG RIRIRE £ T, #iael%
L THOmlZEHENIZIRG L, A58 %IcmiL .
S LENEOISE 2R E2ENT 5 2 ENTE L.
EUY L /=i OfEIRIE, Cre=12mg/dl, LHHE1.013, TPG.
0CTHo7., LBOBRET EHOO, FEFIZE 4
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FOOD HYGIENE
OUTBREAK OF FOOD POISONING CAUSED BY GROUND BEEF PRODUCT “KAKUGIRI STEAK”
CONTAMINATED WITH ENTEROHEMORRHAGIC ECHERICHIA COLI 0157 : H7 (SLT 1&1I)

Yuko HORIKIRI", Akiko TANAKA", Hitoshi OTSUKA®, and Masaaki TOMITA®

1) Ube Health Welfare Center of Yamaguchi Prefecture 2-3-28 Tokiwa-cho, Ube-shi,
Yamaguchi-ken 755-0031, Japan
2) Hofu Health Welfare Center of Yamaguchi Prefecture 14-28 Ekinan-cho,
Hofu-shi, Yamaguchi-ken T47-0801, Japan
3) Yamaguchi Prefectural Institute of Environmental and Welfare Center
2-5-67 Aoi, Yamaguchi-shi, Yamaguchi-ken 753-0821, Japan
[ Received for publication : November 30, 2010 ]

On August 23 and 24 2009, food poisoning caused by Enterohemorrhagic
Echerichia coli O157:H7 (slt I & II) broke out at a restaurant in Hofu City,
Yamaguchi Prefecture. Five people out of 13 in 4 groups, who consumed the same
food, developed abdominal pain and diarrhea. Infection was associated with eating
ground beef product “kakugiri steak” at the restaurant.

Enterohemorrhagic Echerichia coli was isolated from the same production lots
which were kept at the implicated processing plant. The isolates from the five pa-
tients and the contaminated meat product “kakugiri steak” were analyzed by pulsed-
field gel electrophoresis (PFGE). The PFGE analysis revealed that all the isolates
had identical patterns.

Key words : Food poisoning, E.coli O157, kakugiri steak.
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VETERINARY HISTORY
A RECOLLECTION OF THE LOST SIXTY-FIVE YEARS OF THE REFORM
OF VETERINARY MEDICAL SCIENCE EDUCATION SYSTEM

A CASE OF THE DEPARTMENT OF VETERINARY MEDICINE,
YAMAGUCHI UNIVERSITY

PART 1: THE BURGEONING YEARS OF THE DEPARTMENT OF VETERINARY
MEDICINE, YAMAGUCHI UNIVERSITY

Hiroshi YAMAGATA D.M., B.V.M.
[ Received for publication : December 20, 2009 ]

Yamaguchi Veterinary Medical College, which was founded in 1944, was renamed
and changed in 1949 to the Department (Gakka) of Veterinary Medicine, Yamaguchi
University, by the reform of the educational system immediately after World Warll.

It is a surprise to find out that, during some 65 years since its birth, no compre-
hensive theses or reports about the school have been published. The sole publication
is Yamaguchi Juisen : Yamaguchi Daigaku Juigakka Hassho no Chi Kinenhi Konriyu
Tenmatsu. Yowa (A Tidbit : An Account of the Monument Erected at the Birthplace
of Yamaguchi Veterinary Medical College and The Department of Veterinary
Medicine, Yamaguchi University), which was prepared by this author and distributed
to the guests at the unveiling ceremony of the monument in March 2001.

This author is convinced that the publication of an academic monologue pertaining
to the history of this educational institution as a reference for the future generation
is vital. Here he is contributing an article, which, based on the above mentioned ma-
terial, includes some unpublished historical facts and revisions.

“Odd neglect” may be the only words that could describe the fact that no one
else has written about the transition of this educational institution for more than 65
years since it was founded in 1944.

1t may be said in this connection that the discussion and movement of the re-
form of veterinary medical science education began in autumn 1946, the year after the
end of World War II. Even today, after more than 65 years, the reform is left

% T754 WO /ANERFARILEE R 752
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unfinished. In a way, the history of the Department of Veterinary Medicine,
Yamaguchi University, may be an epitome of this general transition.
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VETERINARY HISTORY
A RECOLLECTION OF THE LOST SIXTY-FIVE YEARS OF THE REFORM
OF VETERINARY MEDICAL SCIENCE EDUCATION SYSTEM

A CASE OF THE DEPARTMENT OF VETERINARY MEDICINE,
YAMAGUCHI UNIVERSITY

PART 2: The false steps in the beginning and their aftermath:the reasons why it failed
to be the Faculty (Gakubu) of Veterinary Medicine,
Yamaguchi University (Preliminary note)

Hiroshi YAMAGATA D.M., B.V.M.
[ Received for publication : December 20, 2009 )

The Department of Veterinary Medicine, Yamaguchi University began to suffer
from two serious mistakes, soon after it was founded in 1949,. Their aftermath still
smolders, and it threatens to stay hereafter.

The first mistake was committed when, in spite of the seniority of the
Department(Gakka) of Veterinary Medicine, the faculty members of the school sat
back and did not take any necessary countermeasures, when the so called “group of
agriculture with Saga clique as its core” maneuvered the establishment of the
Faculty(Gakubu) of Agriculture at the expense of the Department of Veterinary
Medicine.

The truth of the maneuver was that the group helped themselves to the half of
the newly planned courses arranged by the Department of Veterinary Medicine, and
applied them to the courses required for the establishment of the Faculty of
Agriculture. Today's meager educational system of the Department of Veterinary
Medicine is derived from the above fiasco, as a proverb says “Give him an inch and
he'll take a yard.”

The second misstep was committed when the “group of agriculture with Saga
clique as its core” had a firm grip on the personnel management of the teachers of
the Department of Veterinary Medicine. They hired anybody and everybody on the
spot, regardless of their dubious credibility as educators, only if they had graduated
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from the Department of Veterinary Medicine, Tokyo University, or its affiliates.
They were professors by name, but in reality they were inferior to the teachers of
middle schools of agriculture in their academic knowledge and skill. Even today the
embers of the abuses still smolder.

Both the calamities were caused by the ineptness and irresponsibility of the
teachers. of the Department of Veterinary Medicine, who were not qualified for their
positions.

In Part 2 the author introduced the reasons why the Department of Veterinary
Medicine failed to become the Faculty of Veterinary Medicine at its incipience, and
described its ramifications. He hopes it to serve as a reference for the future generations.
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