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REVIEW
THE CURRENT TREND OF RABIES AND OTHER LYSSAVIRUS INFECTIONS, AND
THE NOVEL INFORMATION ON THE PATHOGENICITY OF THE RABIES VIRUS
Nobuyuki MINAMOTO

Laboratory of Zoonotic Diseases, Department of Veierinary Medicine, Facully of Applied Biological Sciences,
Gifu University, 1-1 Yanagido, Gifu, 501-1193, Japan
{ Received for publication : November 10, 2004 ]

In this paper I present some information on rabies and other lyssavirus infec-
tions, diseases which Japan is greatly concerned about if brought into the country, and
can cause panic in society if by any chance, an outbreak were to occur. As rabies has
not been reported in Japan for nearly half a century, it has been relegated to the
status of a forgotten infectious disease in this country. However, in the neighboring
Asian countries, Africa, and America, the number of rabies cases has not decreased,
but on the contrary, looks to be in an increasing trend. In Russia and the former
Soviet Union countries (CIS countries) the number of rabies cases shows a yearly
increase in recent vyears, thanks to the free flow of information. Between
30,000~50,000 fatal cases of rabies in both humans and animals are reported annu-
ally. It is thought, however, that the actual number might run up to hundreds of thou-
sands. Japan, Taiwan, UK, Australia, and New Zealand are rabies-free countries. But
they should be considered exceptions, rather than the norm. Due to the long lull dur-
ing which rabies has not occurred in Japan, people tend to forget that the disease can
infect all mammals including humans, with a mortality rate of 100% after manifesta-
tion of debilitating nervous symptoms, and that it is one of the most dangerous
zoonotic viral diseases on earth.

I also describe the novel information on the pathogenicity of the rabies virus ad-
vanced by establishment of reverse genetics systems in mononegaviruses.
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BERABEOANZAE) vy YOI ADHE

RIS X RIFERLD -+ )L A idmononegavirales
H, Rhabdoviridae®}, Lyssavirusl®, 1235,
TAINAFI>RO—-TE2FEAEL, RB15~80nm, £
2 180nm DR DR IS IEREE L Tna (Fig. 1).
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HOCEED AN EEINTWS, ZhsDu1 )b
ARED T Z2RETRIFTA VA EMFFEICREL
HERRT O FACKDBRRENHTZIEHTE S,

Fig. 1 3EXEIA AR T OIS

HBEFIEYA FA—ABDssRNAT, 912,000 55
Y —N—PINS)—M—G—L—5®DJEICAA TS, 7
AIWVAE KRB E N BRI SaMia a1
WA= L (street virus), T ZEUHF MO
Y DR T RMEG MR 21TV, BRI OERE
E—mEll, RIBBMEDRA TR EDIERDZE{L L ik
% [E E # (fixed virus) &\ 5. [EEFIL 18804 X1 Pas
teurlZ K> THESI N, BEDERRTZ F > OMFE
PUA I ADOKEOFEICEBEE R HEZ LTS, Uy
PO INABIIERIG D A IV A DI 6 FED T 1 )L
AMEEN, ST ANy blagos bat, F 35 Mokola,
R — X > /N —4% Duvenhageid 7 7 U 71 T, EBL
(European bat lyssa virus)l, EBL 2 |ZEN & T,

ABL (Australian bat lyssa virus)ld+—2A U7 H
KUNTT7Za—F=77T, #hFhpitchTns
(Table 1). TNSOTA )N ATERLEE T

Table1 UwHoA )L RABDSEE
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Fig. 21213, NEfEFO2BREEIICEI<STRY
TIWARORTEHZRT, REMNSDBITTX - Ny

b, BEOASUAINAERI U v I IV AHITERIED
AR LB EAHS. Uy oA ILABITIE T
DIz B i 5 43 B S 31 % Obodhiang % Kotonkan ™7 f
WABLIRNZ RN T WY, BRERERSEIZRS
TNTW3EY,

Fig. SICHEHIMEA XD AIERIFT 7 F I
S5NTWVARC-HLED Y J A& ZERTH, thoiT
KIFETAIWADY ) LisiEbEAMICRICTH S, 5
HoOMEEQEFSEGTICENEFNO—REhTw
5. NERBEPE MO b TR KRICEEL, HTF
wAAT-62kDT, I N/ZRNAZ FET 5 &4zl
EREO@HEEHELTVWS. LEAEIES TR
220-240kDC, RNAKTFMRNARD A S —+ TirEA
CIZHEBICE S L TWa, PEAMIZS TE20-30kD
T, LEREEHEIIRY AS— Va2 bNEAHE
DHT L F{bEENT 5. MEBEILS T EH120-30kD
T, BEZHIEL, 71N ARTFEEICES LT
5% GEAMEES TRA65-90kDT, R/X1 27 DET
PIFRAVEICHEEL, MLy AL THRT
OMENNORABLICHEEICEEST 24", &
o, PRPEREFEL, PNRKOERNERS,
LB TIZIERIETH B4, XU LA hT o RidR
Wk Th 5.
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RPY — Paramyxoviridae
BEFV — Ephemerovirus
o)
_‘I_ VSIV ] Vesiculovirus
VSNJV
LNYV — Cytorhabdovirus

SYNV — Nucleorhabdovirus
:| Novirhabdovirus

= IHNV
L VHSV

LBV —
l | MOKV —|
EBLV-2 Rabies—
| I: DUVY related
EBLV-1 virus

ABLV —

Lyssavirus

South Africa (S) =
Ontario (8)
‘l_ RC-HL (F) Rabies virus
: cvs (F)
PV (F) — .|
0.1
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Fig.3 FTRBIANADYT / LEE
BAOHNET & F itk TH ARC-HLIEKO ER/IE T OEE.
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Fig. 412 Warrell & Warrell” iz & D 7R & /2 it OFE
RIFB L wH 1) ABHIEDFEERRERT .
E k& E&D TR ORBRYYEDFE AR 2 EEREET
E LGRS TN, BHTHIERROREER
MEFEDDIEE, R HOREDOHRST LD
WO TEIRAHEE S N TS £ <, LW
WHO<OIE/Z EQFIFMB LA ¥ —F v  (f
ZIWERABNET)®, I—0 v /Sl TOERKF T —X
£ 5> AL R— b [Rabies Bulletin Europe|™d % \»
T R H OIS ED S OE AR R S BERY
TS B &, FREK ZOIEMTIHFORAE b s
XhTWAEVEIR, DISEOAICIER=E, —a—7
5 RBLURTFHFELOBEICTERN. AFUASB
FUA—Z FS V) 7 HEEOERFIRVERELT

WAL, L996LEITIERImICEBIL Y v T I IVA
HEREIATEYNSHANWTHESNTNS. FIT,
1004ERIC D D NDIERFEOMN o oA —A TV
7T, FRwITEVICRENZAMERRE &F UE
RTEL7B>THD, AT TWS"

R BT BBREOERROFRERL, HEFEATH
33,000~35,000, W4 T 33,000~54,000 & mEENT
w3, LML, ThsoF—FiiBHE, 1>k N
VFSFEwva, FAYIVT, 7 7VIELRO
FEMNEZ SN TWAEL MG OIEMZEENE EN
TH5T, T, U IIVABIYEDI—DOu /N
EBRESENTHARL., Lo T, EROBERD
ne oKEN S HEEHERMEI NS, ZORSIKIET
T, 3—0w /B X UCKE TR, HERRY— XA
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Fig. 4 JIRTE ) &UvHOALRBRE GHELBOME) QRS (XKLE L)

TUAVATLAMEZNTEY, WmAIERERFEE
HAMETINTWS. Table 2izid3a—o v iz B
SMBEROELERFERER L. ZO&RNMS

UTOZEMEAD. OFELITI992F 5L T
WaH, 20004E &L D HUSEMERICSH 2. @B ETY
IZEBFAENC%~83% E HEDTWSE. @ADOFHAEIR

Table2 I—OvRNIZHEIFTRERBORERR

i A i Uy A T4 & &t
1978 4 3,379 13, 456 16, 839
1979 4 3, 468 13, 348 16, 820
1980 3 4,348 14, 255 18, 606
1981 2 4,788 14, 759 19, 549
1982 0 5, 549 17,210 22,759
1983 0 4, 860 17, 530(1) 22,390
1984 1 4, 661 18, 956 (1) 23,618
1985 1 3, 8568 15, 185(11) 19, 044
1986 1 3,588 13, 560 (122) 17, 169
1987 1 2,858 13, 831 (140) 16, 690
1988 3 2,933 13, 142(53) 16,078
1989 7 5,073 17, 536 (41) 22,616
1990 17 5,503 15, 524 (40) 21,044
1991 1 4,194 12, 284(15) 16, 479
1992 12 2,703 8, 360(14) 11,075
1993 8 2,381 6,994 (18) 9, 383
1994 7 2, 160 6,652(8) 8,819
1995 10 2,274 5,850(6) 8,134
1996 8 2,677 5, 395(16) 8, 080
1997 12 1,626 3,438(25) 5, 076
1998 4 2,313 3,933(32) 6, 250
1999 5 2,317 4, 269(42) 6, 591
2000 9 2,276 5,870(33) 8, 155
2001 12 3,537 6, 886 (39) 10, 435
2002 7 3, 967 6, 077(25) 10, 051

() 3—wysi-sNyb-Uydo L2
Rabies Bulletin Europe J: V) it

gy iz, @EFE, RRITEUYNSERFTTA
JVZTHEL U ZEBLAIpE S N T WS, FEEE DR/
13, 19864EICF DIREABEICRRD 5 Thi=48, HEK
ORERAEEHEICID, —FFNIZENLEZb00,

FORAKITHD L. TOREE, Ficr451)7,
A1 A, BA4Y, 75 AEDBEREETORELT
HbH. Ih5OEATIE, HEWH T HFY
FOFERBRKELT, A1 ATIRIIBELD, KA
W, 7T ATIEHIBIMELDHHES S IWITHBRAT Y
FoTIAINAREOT S F OGN AT 5 —%
HAWThEHohThD, TOMESENT-DTHS.
19834E M, 1 ¥ VUTF, AA A, R4V (HEaHED)
BXUT S AT, ThENERMH:, 1,0644

9,160, 2,663¢-DFEEAH o=, 2003FITITHT=
AENIOE:, #BAENE, FhEh3TRE I E T
BEHETWS, —F, BEREE, #THRII—,
U727, w54 F50PVESE o>7RX
Vs THEMBELE#3IEREC L2707 F7 Tl

ZHRORENEHELTHD, 2003FEZIZNS0ED
EEHRB60EEE AL, I—OvNNDFEADIN%LLE
EEHTNS, LHL, HREROFR—-F K, Fxra
T, RAREOT7 5 F @ zEETTE0, £
N OHRTHRENBL LADTVWS, LizhioT,
0 A= TS iR RS A DRGSR & 72 o T B s iz
EOT, BOT Y F > OZRERHATIID THB RS
EEABD. 5%, COFRNFIHRIZENZTHASS.

A—0Ow /M THS —DFRTh2Z &1, fda
TEUMSY v ) ZADEBLEMEENEZET
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»5. DAR SEBLEIHKE R—X2N—45"D1 LA
AE7 ZUVADAPERITEY NS SEFEN TN
A, 3—Ou NN TORFEAHTHS. BEIZIE~E
E9lT, F—ARZ U7 THEBL Il THELI L
ABLATHDOREDZWVIIREBEIVED XD B
2NTHY, BT 7ma—F=FOa27EYNE
biEEEN, 714U v ESTRENSIINT Bhk%E
ERBIURRITETYMASHEBLTWS. UyHdo
A A DR 25040 SR T A IV A & DERZ R
RBEZER, GBROTERFEHZNEIY—T 7 kR
FED TR LEETHD',
KETOFERFOFRAERIIE, 1EENTHLH
fI-4E J. Am. Vet Med. Ass. D12A FIZHESHTK
5" Fih, 7AUAERNEEE S —(CDC)DR—
LAR—=DIOFERF M EMLS &, ENWERELT
B5Z EHH#ES. Fig. SICHRE T ORI D 1955
5 20024F £ TOFEARN 2 5FE L LRI
L7, JE480, 19604ERICHKE & T & Tilfln
L, 19804FARIZHEMICEL, 1990 T—BREBML
20024E 1212 K98,000 R L TS, £D 25, 83
UMW ETWIC L BHEAETHD., WEIHOIFEAEDD
b, WRIITFTIATIT, KRWTRAZS, aUEl
(FEicgh), FYRTHS. ThSOHETHHPHOFREE
Hiss |3 LEBSIBRB L THB D, 7 54 iRk,
AN 7 EFECPEEHRIC AL T2, Bkd S
Z iz, HHRETMAT, EhEhRE—OEEEIR
ERALEUAIVANRITLTWS, Thabbs, 735
AV EB, A 21338, FV R 2 IR

(#0)
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b, VOAREFHZVFFATRY MO HEEN
B4 A, WHENE <N TWASIZTHhbS
T, FAUEEERZE->TWS, Zhud, 1950481
MWMEMTTY IAAneA4 &) FEBICHEE LI
BF Y ZOBRIIERF T AN AIERL TWebon
SENTVAEEDHEEZASN TS, ThHDF—%
i3, RA—hE CRBEOIMREIZBWT, FERBmTTIV
AREMEICOEZDIFEEAEZRLTW RN & &Y
EoTWS, ZOZEMS, A IATERRM Iz
FiikZEEL TRy, FURITEES T WK
ADOETZMITBATNDEDEBbNSD, T O
BRIREEIhTHAEN, KEKXSF2a0F UG
DA IVANE, F—ayNTOFNERREZD, BHED
HERIFIAINATHS, aTEY DFE, BEOHIE
R, RS oENTWS, £/, #Eis
fERIZ DR EH AL EH D Z EAVHEAL TS,
INSOEMNS, ITEYAEOTAINANIERIFD
HEESZRICBEBRL TWHOhbaRialy, ok
54 AOHRFEIVEY EOMETHS. K
ETIE, 19904ELL3AE20024F & T2 A DRI a5t
50EFEASL (7)) Z2EDTERMFHEEL TS,
FOOBAM (15%, BEARNOATII%) FrRHEO
TEYHETAINAIZEBZ EMHEBAL TS, AL
fROYEY & OEMEBENENER N ZEDhAn
DI AN S GEENS O, FEEA RN, L
ML, avE) OFESIRITELAENLTED, FE%E
BT THS. B, KEIKBWTS, FOMMR
AT F R AT E RS 19954 & 0 B AT I

10,000f

9,000 i ﬁ"«%
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bhaHTWS, BHEATIE, FEEMEDOLTES
THAREIZZ RSB TR,

TYT, 77UA, PEKHESROSE RS EETIER
MAPRKZITHT 5 EARREBY T, 2HROREN
HEESNTNWDN, EERIRHTHS. Table 3122000
FEQF7 DT ERICBITAIERBECEBLIUREN
HBOT o F RS OHEERER L. 2R, NF
AF >, WoUSFvia, I¥ov—NREEDTRE
Baisiinicd 5 Z &A% B, 19844FICEEB L /=it E D
19934FIC LR - DEBETHFEL, 2002451k b &
SOTIMRIEL TWS, PEDKITHEMEMIZSHD,
20034E 113K L300 AMFET-L T B, Linl, AA
DI F ARG EBNITERL THWDF4 TIE50~T0
T, 10FEFICHERTHIB~1BICESLTWS, L
ML, BEHON22THTNEED, 2ICZRORE
KBY, TNEAOFREOT Y F AEFNE 57255
EROAF 2RO TWNS,

DOEOIEIFROFEERNE R 5 &, SR
fif = N7 I89TLELAE, KREMIT 2 MOIHRFTHRHAH 5
(Fig. 6). EANI19245EDEES 242 E—F &L,
FIBVERTRIT AR W =T, KA1950F DIT6# %
E—2 ET5ERKEFBIFEOZOKI0FEMHD
BHTH 2. BAOKTE, 19225 ICKESEHE T
FEWIEE N, 192541 RAD T B HERE= B R O il
Wi DA NICHELED SR, TD#E10
FERTIEFTEMeE N, BATORZEORTIE, ©
VRO 19504 (TR0 T B LS hlE 2, AR D Ak H
NI hit, TEMTHEEZERIILTWVS. DL
DEEZRANDT 7 F AFFEHIERF D TP anfiz
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Table3 77 E&EEOQIEABOREMSSE (20005)

[E4, FEEHFR AR F R
R Y FT vy a NRIIE 2,000 60, 000
HRF 4 TEE 20 12, 000
S INEE L 150-150 5, 000, 000
AN 30,000 1,500, 000
A v FF 7 5 100 8, 000
74 AANEREHAE ¢ 90 3,000
Tl wT 0 ER
3 g ve—ilif 500-1, 000 5,000
FoA—LEE 3100 25, 000
HRERG A4 AT LIEME 2, 000-5, 000 69, 000
74 ) EvitiE 300-500 68, 500
AV 7 A RFETREME 100-120 80, 000
y 4 EE 50-70 200, 000
V4 T b At E >100 600, 000

(RERSF, R L L)

FHTHAHMEHBICYFES TS,

DEORERROT—FE, RIZTUIF =il
BNCHR S5 L TWAETIE, MRIAROREEZEDH
HNEERETETWS, Fe, AW ERYR
o TWAHIE T, 10441 TIEAR ORI
AREEE A SN T WY, WEBYEOD 7%
T e EIcLVAREWBE L. R THI—
0w /X TOHEEE, FRFEOREIZRAS ELTNnS,
e, RO F 2 OBEOHAHETIE, TI7UA,
S—OyNBLUF—A T UTFTENRThSEIES T

10000
R s AR (1923)
A4 R FRhIEFERE (1918) '

BIRKE
#2175 (1945)

TR T A (1950)

1000 R
. d

REHY

10

o=

BAIEX (1970)

1897 1907 1917 1927 1937

é AP OV , WUOUSH, R/ © VSRR . SN ——

1947

1957 1967 1977 1987 1998 (&)

Fig.6 BERICEIFHIERBOFERT (1897~20015)
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DT FOUBRNUBETHD. —h, Z<OFRESR
FETI, &5 S8, H2EYR EOMBENERR
DOFAEITENSTHBD, 3—0y 0L DTy
FEDILN,

EREDANWADKEREICET DHEHMOHMR

SEFRIRT A IV A DGR TFE 1 Pasteur 12 & D IR
BH5i, 1950 ERETIZRBCESRERL T I F
COBZE, 19T0ERBEIERF Y NV ADHMSEER
Bl ddE/ 7 0—-FHIAEoEREENSITES
FUREfRAT, 1980ERICI AN ABEBETFOIO—Z2F
LA DT A IV AL D LRI fThREY. L
L, A1) 2 OEENMIRTOMMEAERSEA 27
EMSin vio TOMRFEMNIRE=N, TOEMIE
WM R TR SEMZ W, PIAAE, RIRFETRE
W WRAR, BRUMPO YA VA OBE, &
WEEEHEOHAEMRITSETHS.

9UEICIN—AP 2T vy (BEEY) OFik
/imononegavirales B & L TIAD TIHERFI A IV AT
WMt =N/ ZOFEKIZ LR OMEZ S TFEDEN
ICIRET 2HNAFETHO I MG, TDEVSY,
BKE, 251, 12 7NVIoH% fBaDU1IVA
T EN, TS DU IV A DB, HEE
M OBEEMITICGA S iz, T TR ZDEETF
BERERAWEERRY A I AORKFEEMBTDS B,
B ZHERE L WG, MBLUPEREICEL Titihd 5.

ZDBEETIRERDMEIZX D, HRaizilinFRIB,
Mwx, WATERBIAINAERESH, ThE0E
BE OMEERITRHi = ia T 7 F »ADQISANEENT
W5, GEBOHEOHBEEMTE LT, GEHHEIFEIME
ZHAWTGHETREBIAINWVAZELHLTWS, €D
Gl m T RIE T )V AREEHIE» SIEANRA 2 L AD

1 IV ARTF S B A5, T OGRS RIIGEAKTE
BHIATEY., ZORRIE, GERENTA IV ART
OHFBRICHATIZARWA, 2B RN HIFICNHE
R ExERTY. ERFETA A DHEEE—ZRIC
GEHHEOHELEBERBRICHLIIEAMEN TN
%, GEAHENBMIOTI /JERTIF=bdniE
U D OEEIRREENT I R BRI R A R 29k
HET, 10143 2HB0VRTING I OBEEE
TEARVWEENTHZY, Lirl, REENRLD
ZHEMMbETIBMOT I AR L T IV AHD
HFETZSY ZoZ&id, RREEHETS7 I/
BENGEAEOMOEMLS S NWECERBEIMILDH
BZEBERMELTVNS. IOEEMNDZDIT, &
ESIIHRENTAAOHMA Y 2 F 2 UEKTH SR
C-HL¥kIZ 37 8 TRC-HLER O BIFR T H 278 » [FHED
GEETEHBAFATUAIINAZERLZ. RC-
HLEE D3I Hm R O 5 Rk ER L7 2 &R
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REVIEW
EVOLUTION AND EPIDEMIOLOGY OF PATHOGENIC YERSINIA
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Human pathogenic Yersinia species belongs to Yersinia enterocolitica, Yersinia
pseudotuberculosis and Yersinia pestis. Recently by using two clock rates E. coli was
calibrated, and it was established that the Yersinia common ancestor (nonpathogenic
Yersinia) arose 0.42 to 1.87 million years ago, and that Y. enferocolitica and Y. pseu-
dotuberculosis diverged 41 to 186 million years ago. The same analysis established
that Y. pestis is a clone which emerged from Y. pseudotuberculosis very recently, i. e,
within the last 1,500 to 20,000 years. The three currently existing pathogenic Yersinia
species can be separated into two clearly distinct groups based on their clinical and
epidemiological features : Y. enterocolitica and Y. pseudotuberculosis on one hand, and
Y. pestis on the other. The drastically different modes of transmission, clinical symp-
toms, and outcomes were observed between these two groups, and also between Y.
enterocolitica and Y. pseudotuberculosis. The differences of pathogenicity, reservoir,
modes of transmission and history of evolution among these three species influenced
their epidemiological features, which were also influenced by the cross protectivity by
V antigen. Y. enterocolitica, which is classified into low pathogenicity, is prevalent
mainly among domestic animals and can be transported by the trade of food, such as
pork, around the world. Y. pseudotuberculosis and Y. enterocolitica serotype 0:8, which
have high pathogenicity, are prevalent mainly among wild animals. They might have
been transported to Japan from the Asian Continent by the migration of infected wild
animals due to the change of climate in the ice age. Three pandemic waves of plague
were caused by different biovar of Y. pestis. The spread of plague in the first and the
second waves could have been brought about by trade and travel from the focal areas
of Y. pestis. The third pandemic wave could have resulted from the marine transpor-
tation of Y. pestis-infected rodents at the end of the 19th century. This review will
endeavor to explain the relationships between evolution and epidemiology among the
three pathogenic species of Yersinia.
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1Y, intermedia, Y. frederiksenti®s X UXY. kristensenti
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HOEME 3BEMRDIETREEDEYRIALIBE
DRILZRET DIz, FUSEMR6 ZREL DS,
FOH O HEENPIEIC X D IEREME D EMRIAE
Y. mollaretiilz, *$BI3BZEY. bercovieri & %AV 7=,
ZDEMIC, 7 AU AERET =Y AT "red mouth
disease” EWVWIHADFRAZRITY. ruckeriiis £
NTWLBH, YersiniaBICHEITREMHEINTV
b

3. EOMHEIR

1) AAbZErgtiR

Yersinia B\ BMEREE M T, FRB L UEEZ FK
LiaWwZ o AEHEO/MNMEE (056~08X 1~3 um)
THhD, STCTIRED) Ll As, 30°CLLF DEEETIE
Y. ruckeri®—E LY. pestisE IR E EEMMWE 2B L
WENT S, V. pestistET T/ . B & FEREMED
Ritiiex A L, DlFEFIREI28~30CTHS. £
A bR Table 1128948, 7 R Zofh
DOEESMUBEEAT DN, TARFTEAEELEL
7RV, Y. pestisE Y. pseudotuberculosis % [k < EFEIL 1
P ETNFZEMKRGRET, FIIN=F &K
HMRT D, Y. pestisiXY. pseudotuberculosis & (L2
IR —QERETH 278, £ < OEFERRSRLRD,
SRizhi-0a—ouw/)SEHMo =Y. pestisi A b2k
RIZE DA (Antiqua, FHBEMEEIT, /) two—
WVArR), Hirp i (Medievalis, WEEMEIEETT, 7
Ut o—)LafE), #FEE (Orientalis, FHEEHEIEIT,
FUtO—)LIERfR) @3 EMEIZSTENEH, B
BT IhsoMERICmA A/ —R, RIVF—2Z,
TI5E/)—A, AUEF—X, F>O0—-ZADHREE
FAiHE Pgm), 7 rx 2T I = Ak#EME (Phe),
RAF14 1 (Pst]) T 2BZEARLETERSE
I T B E2ED1TOA MBI EIN TNEY,
ZOEYRNIERN A, BEBY, EamBIT
B EEELBERICH D, 25 LzBERITmEY, 4
PREICRBITAERMICESBAERORERLEEZS
NTWaB, Y. pseudotuberculosisid A1) EA — A %43
ACRRRY Tt v ey A O ARV 5 =Sl o | 2 = 2 s S
nBw s e Y enterocoliticald T A & 1) > &N
IR B IERIREDEMEL 1 ALK IR L 72V iR
FEHOEME 1 B~5icaohsd, AMR3I0DSE
VPR IGEERRIZ AR 3 variant (3VP™)"™ | VP
B A REMERII AR 3VP, S7, AT 40
SHEFINZF IR RERIZ4A, I b—ZIEH
RERIZABEBBIINTNS™ ¥,

2) IfniER
YersiniafRIZERIZE D RICZH NS D, V.
enterocoliticads X UNE OFALIETEICIZOHF T6HE & Hin
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Table 1 Yersinia 04 LSRR
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'-{3 3 S § 8 - Y. enterocolitica & 3 "
SEEREE T s %
B EE E N & =
SR R T TN M 3 o, >
&k Mo om BB IAIB 2 3 " _VP 4 4A 4B5 IR
VP -
S
SEWITE 28°C + f + + + + +f + + + + + 4+ o+ + + o+
R o e VA S S S S S S T e i
Tween 80 + 4+ M o= I S R
T AL 245K + v - -+ - - = - = - - - - % % ¥V
PoURss — il e T T T
A= + o+ = -:. + 0+ o+ = - -
Firo—A S + |+ + + + o+
=i + |+ T+ : : =
5h)—R 2 o g =]
AYEA—2 &5 ol I Y
VPRI T oy 7 =
s @ (Simmons) + V - - - + |- -
< =R
AN=F s
VIVIR—A e
b e B £ G &+
8,
iR 7521 33 3 3 3 3 3123 the it
H e

V=R BRI, H-=EtEC e B 2 E b D, (=R

AT oy 1 T AR

fEa ; FEMEEREO M  1a, 1b, 2a, 2b, 2¢, 3, 4a, 4b, 5a, 5b, 6, 10, 15, #Eb : F9ELHEEROMATE « 3 FFmEHERE D LY

o 1e,3,6,7,8,9,10,11,12, 13, 14
Hc: 74 U hEk - 04, 32,018,013, 018, 020, 021

FRA4FEAFRE SN, b M LR E RO E2im
EHE30:8, 0:5, 27, 0:8, 0:9TH B H, 7 AU AERE
TI20:4, 32, 0:13, 0:18, 0:20, 021 HiFEETH TV B,
Y. pseudotuberculosis\IOTUF 15FE & £ QMMM 5725
0MFERIZHHES N, ab SeEX TOHFURERIAH S
A, b bk UFEREEFEDMFERILa, 1b, 2a, 2b,
2c, 3, 4a, 4b, 5a, 5b, 6,10, 15 TH ™ W Y,
pestis® 1) REZPEA (LPS) 13rough®! TOHIEZE K<
7o DI SRR W™ . LPSIZOHUR I LR RAY
BEEESATH Y, OB G TIELPS DhemHid a7
Lokl ETOMICHEET 2 4BORKRERTHICK
DEESN, IhoOEETHOPCREFMHE N
TWBY . Y. pestis DOFUEE T  LPS O A ffUi
WHEETSHFER NN, L, F0ilimTE S
13Y. pseudotuberculosisiFH 1 bD 2 £98.9% i [F
THad"™,

4. FREREBFELWREERERET

BRI VersiniaD Y. enterocoliticads X TRY. pseudo-
tuberculosis\ZFERE, Nk, THIIZEDERESIERT

A5, JRARA NI NEREE, FEE, MEZSISE
9. R YersinialZ K B ERIZ Yersinia® 1) >IN
HEAOMAEIZED2BOTHD, DEDL S IHE
MHFER X UHEREETICL 5 EEFSNTNS.

N5 R RN Yersinia |3 DIAYICIERSE L, /MIBICET
% & )51 TIVIROM (Microfold) flfla~#3%, BAL
HE-LNIIMAEOREEIZET 5. Y. enterocolitical
NIRRT 0T 7 —VIC K 2R ERRE KR,
L EERmMAEZRETOICHL, Y. pseudo-
tuberculosis |3 EE0 i ICBETE DGR U > X T
MEL, BEmOBERERD) ONEHRERFET D, A
B4 Yersiniald< 27 07 7 — D IC K HHGAH L E %

ELiY 5 ENTE, ZOHARIEMN < HITHRE
LM THEMEYTZY . BERFNICEEELRAOR

EidInvasin, YadAIZHlH & 1, £ OZEEIT MR
HET 5. HARERIZYopE, HIZH#EE N TE™
Bl E DL BUE R O FE RIS Yersinia  pseudo-
tuberculosis 7+ 7 3 (YPMD) B &5 L TWwW3"'9 Y

pestis\IIEH ) I NWMTE I EICKDERMSEA
T, BRI = N O RY > NEIICEEL,
VA =
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Table 2IZ R T £ D12, HEKOREHRB IUT0~
T5kbpDIEFME T 5 A X RIZIZRFEMERE T 544
BRREBEEFNI—-BRINTNDE™ | Y. pestisid / 2
DOHBETOEREEZEDEDIZT 4 AHRUN—ED%E
a—RE5110kbp" EFFTRAI ) —F >+ TUFN—
¥ —%I— K3 595kbp™ DT TR RERETS.

@ B ORERT
@—1 InvasinB X fAil (Attachment-invasion locus)

Invasing X SAlZm B L PaliEifzTIickDa—F
SN/ bEla~OES EBAICHES TAHRERT
% 6”5] .

(D— 2 High-pathogenicity island (HPI)

Y. pestis, Y. pseudotuberculosis3 & UY. enterocoli-
ticaE T 1B 5 HO: 813 etk ICHPI % (R T 5507
1 Yersinia TdH 5. HPIDHuA Sirp 238 (5T I3 REHR T4
BRSO DAACHETA2HREEDZEML, £

MoMEEZR I T I ENHH* ™ Lnl, Y
pseudotuberculosis TIZHPLIZ EICHCARARA L T
5. MiHE 3 OinicidISI00, ypiE, psnilitaF 5175
ETBIPIDESA RERKR-HPIZRABTHHONH
5",
®— 3 VYersinia pseudotuberculosis¥\ 3%

(Y. pseudotuberculosis derived mitogen, YPM)

Y. pseudotuberculosisSPEAET HYPM Edpé T i
ZA—=N—HFIE THROBEEEEETA AL D
BEPEAEE(EL, FEREOEBEROFERICHET
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W YPMIZIZ A — /S —HURTE 2 FF DYPMa "
ERFE AR WYPMB™ , YPMce™ 24054, YPMa% 21—
KT 2ypmABETIROBESCEED S 7 THlizh
FERICHERR SN SH, Bk TRIEEAERD LN
?‘;b)ﬁﬂ. 1N ]
®—4 FREHE (LPS)
LPSZEREMMICEIET 5 EFE8, JECL, Wik
BMEROFERZBET S I EBMENT VDA, HR
P& DOBRIZEL < #ARGNTWVARN®, /&, LPS
FoHBEICH LR AREZ S, OMEHRIZHW
LTS,
D—5 A3 BFEE . Hemine storage locus (hms)
A UERKT AT T, Y. pseudotuberculosis &
Y. pestislZETEL, /I TORIBEMBICHETZ™ .
@  J5 B Yersinia 12 353 72 T0~T5kbpfR i 7' 5 2
2k (pYV) HEORERET
YersiniaDFFEHERHEET I A RIcREENT
B, wEMT SR I ROFANE EHiICkbha'™,
@—1 YadA (Yersinia adherence A)
yadATBGTIC L D Ca" OIEEICBIfRIZ<3TCHEET
ERRENSHERAOREEZZRT 2IMEERTH D,
Invasin& & HIZIBERIRADEE LRAICHET S
Fi-, ORI EEEICEN LR A EY
R— T 5BY. ¥ pestisi3BTZRAETIMNHEERL
7ol
®— 2 Yops (Yersinia outer membrance proteing)
Ca™* ZHIFR L3TCHEa L2k, Arie< & B
yopiEETIZ L D AR T NEEANIL TN D5 REE

25, 154

Table 2 Yersinia DEREF

TE(ET W E T Y.enterocolitica  V.pseudotuberuculosis V.pestis
030521, G m—mystm RHEE oA
fufn itk InvasinkAil (Attachment—invasion locus) é;]iﬂﬂ]ﬂ@“@{&ﬁk{%)\l:[ﬂ el a o @] Q Q
[l i PR B Bk D IR DA L B
High-pathogenicity island(HP1) B agkBiEROEaML, RS O o @
oA Gl T
Yersinia pseudorubenf:'u Iasisf'* fir s iP;IF]JT ﬂ‘t,ﬂ.: ?)?éiﬂg ; ij k;, 4}: {’E‘EE
(V.pseudotuberculosis derived DBRITEE R EL . BB DA (®]
itogs: NEW SO BRI B LTS
= StEEMETSE
UK BAIR(LPS) e LORReESIE- 5 B o ©o o o
hemine storage locus (hms) %iﬁfﬁﬁ@}%ﬁﬂﬂﬁ%‘(ﬂ/i?ﬂ (@] @] O
FIAIN:
70-78kbp YadA (Yersinia adherence A) :%v;fjgri]%jﬁgéfﬂﬁiﬂﬂﬁﬂﬁﬁk o} O @} 8] @]
Yops (Yersinia outer membrance proteins) BLETEtER S o] (@] (8] O O
Yse (Yop secretion) YopsDTEA LRI Z R 2R O o O &) Q
Ler {low caleium response) T’Z?:fﬁgt&iﬁﬁﬁ%;& MRt 8] o (©] @] 9]
110kbp  Fraction | (FARARIA—¥D) JEmp Ao IR IR S o
05khp Pl (FFAIS—Fi THFA—Y—) Hifhoh 24—k, ke o

i L5 8 8 4) ARAYSE
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HOBMBTHD . FOIEYopEREEMIES~ Y
07y —Y&WKT5MamzEmL, YopH&E Rtk
it 7077 —COAREMICENRT 2. YopMid
/AN ZHIET 2, D YopDIERIZAEHTH 5.
yopBAZFOHEBIIHENET 5 2 2 R OwrFEETIC
K DEMEEENZ™.

@— 3 Ysc (Yop secretion)

yscEIGETIC L VEAE SN 5 Yops D PEA & HFit 12 B
%I BEAT, ysolifn Tl FlEETICXDEEES
na",

@—4 Ler (low calcium response)

Yops DRELEZHETHERTHS. TDIEDLer
Vidh 2 TVHIE &I N Yops D A I AT R F T,
A Yersinia DERBFHFTIR THH 5™ .

@ V. pestisiTHARTIAIR
®—1 110kbp7 5 A3 K (pFra, fraction 1)
pFral@plD#@EFica—Rani 7+ AR Y /—E
DEFELETETSAIRTHD. JIOHBIZHBTS
AR EEEEEEL, ATE I LREIE EDhms
HETERITHIET 2. AEONY & — BT HEERIC
BRI RBRFTHZ ™,
@®—2 05kbp7 S5 A3 K (pPla)
pPlaliplaiifcFicd— RanET IR /-5
FHFR—F— EWEENHEADREREELET ST
SAIKTHB. 74 7)) EEHOHEINE &AM
MO REEMMAOWEEZBIEL, BINERD D S OE O
HMEREZITTE™,

5. BEMEYersiniaDE(L

1) FEFRIEM: Yersiniah® 5 IR Yersinia~ D HEAL

BRI 2FRED L UIERREEEEOELICD
WT, BiLE CTHREEMESEETHD, ToREME
WA HET B Lic X DIFREREBAME LI EE
ZENTW, YersintalZBWTDHY. pestis D FLk
MBY. pseudotuberculosisHs IR L 7= & by 5 Devignat™
DEHEPBEVEEFENTHREY . Fhictks s,
-0y NTRERRXZXMBELRNFI—OHERY
pestis DA FREMN 5 Y. pseudotuberculosis ISFEEL, €
DY, pseudotuberculosisHiVT o WIRIZIRAITILED,
WoliENRRZA FEPRT R TG EE2EET S
ZERLVEBIRNFI—BITHI—OyNAD
RAMOBAMELEEZNAE., ZOLKSKKLTY
pseudotuberculosisiI 3 — 0 )N THEA L J= & LIEEEW
72<, H1RBLUE 2 RKEFRBRBITITT 7Y A
EIREN, BTEOMICARZ Mo d 2EEEMEL
feEFEZSNTVE

L L, BFOHFEYFENMNT & DD T house-
keeping gene DMLST D #5 5, 4[5 14 Yersinia O . 5¢
RIERREENH TR RMRER T2EELZEWD

Y MERFENS LI TEL. Y. pseudotuber-
culosis & Y. enterocolitrica® 5 1 Ff house-keeping gene
(thrA, dmsA, tmk, trpE, ginA) &lipopolysaccharide ®
ESERICBES5 T 5EIET (manB) OWRETIE, HEEO
FHREPEIZ61 —84% LR H o 7208, B X Vel iz
FCI9% &61% EF—Thoiz. DT &IFIhs
DR E B ETIEREAMET 5410077 45~ 1 {E860075
FERT L D SElTRER M Yersinia DI DA TN T
EERLTWA, Zhizwl, MEREOREELETZ 2
I FOBEIIERICET 01-9%DR—H) =hT
B0, 7523 REMERES ML LIROIEWRE
A ICRDAENEZIERZREBELTWSY

Yersinia DR 3 BT 45 QKRS K UEYF
BN B Y. pseudotuberculosis K VY. enterocolitrica
DT IN—T &Y. pestislZiVTHZENTES, TD2
Z—TMEIBRE T DRI L/ S I L BRI
EERAEIRIE B IBRIC R UBRARZ b, TRISEIEBICH L
BWBIERTH B LN RICBWTRIBNITHEEL TW
BW Y. pestis?®D & D IR IRE R IE MR I Eo Ut
LRt 2 DOl O B & Yersind OE(L D852
IR EDL D RHEBENHELDTH S M.

Achtman 5? @ 3 @AOMLSTIC L D, 36EROY.
pestisiZ BN THZEET 22 8IMMOBIETICER
ek, FEFMIEIEWR—MEZRLE 51T, T
pestis DG TFILY. pseudotuberculosis DFN LI & A
ERILCTHon, V. enterocolitrica =i L TH D,
Y. pestisldY. enterocolitricai O BY. pseudotuberculosis
ICEEFICERD TEETH S Z EAMER SNz, 1980
FEARITY. pseudotuberculosis subsp. pseudotuberculosis
LY. pseudotuberculosis subsp. pstis EFEFRT 287 L »
MAEDOEOAHBREINNY, BEERETO

EHEE FOMBETIOREIREA SN M2 .
MW CTIOEETFOKEERIZENTH D, BiETES
DEBRRIIFFT DL DI —EARL TEMARLETO
FROTER & EA O HB D 5 ORFBREZ ik L
TWa., HFEEHRITICE DIBRMEOMEENS O
Yersinial& D5 {LIZE. coli & Salmonella?3zr b L 1z &1
TR CE 041000745~ 1 86007 FFRIICIEZ D, XK
WTA0 T EE ~190 FEE BT IZ VX Y. enterocolitrica &£ Y.
pseudotuberculosis DRI L LI=b D EHER =N T
W3, MZI—FEFNTIIREMY. enterocolitrica
&Y. pseudotuberculosis (Y. pestiszZ¢) DEF O
FERIEBEANDOELDOEZE ESTER, Y. pestis
Y. pseudotuberculosis i 5 43t L Iz e Al &AL LB
< 15004~ 2 R &SRl E N TN B,

2) Y. pestis® J 2T & BGIFREDOMESE

Y. pestistd 15004 ~2J7 SE/IICY. pseudotuberculosis
MEHMELIER, EOLSIULTENETR>TWE
FEORPERBEZDVBT, /2K S EHREELES
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Y, pseudotuberculosis (Y.pst)

J I OBERNOHE (pPla)

v

Ypst (pFra)

\ & Y. pst (pFra)(pPla)

AIBE~S R | 2

Salmonella (pFra)

/ I DENTER (vipD)
/ 2 D~ FEF (vipD)
Al PHZE (Ams)

FIWTER A B D O YL A
BB TH

Fig.2 /3IC&oTY. pestis GBS NAHDELD S U A7 (—EIRE)

LEMEARERSEIETHS. - OEBREOBED
SF AP (Fig. 2) PHERIE N TNB D THAT 3.

@ pFra®¥Ef&

ZDIF Y FITBIT 2 —BRIIIBENTY. pseudo-
tuberculosis & pFraz{F A 9 D IBPMIE AEME L, XKW
T Z DOERMY. pseudotuberculosis MeEENS T ET
#Hol-. pFrad FFEFE CEETFRMNERH DT IAIR
2 - @O R F— & B 5 Salmonella enterica
serovar TyphiliZ RHHZ N 5" . 101kbp®@pFrald / 2
DRIE TOEREEFEZXRLTHD, XIF-—NE
HEBIc e THREMRBD ER- Y. 61T, T
pestisht 7 S ORILIZ L OFHL WEEAD L EMHE
N5=0ITR/ I OFE TOMEEmE #PAZET 55
EERTAIEAKETHSY . Tiabb, WMIE
DEENSHIMLZ/ S DEDHRTY. pestisiSPEAET
2755 —FIic Lo TMiEHMEBRIZ/AAY, Y. pestis
IBFDT 17 CHEE TR S5, A1ESHES
h, BEOWMIZKEL THiFCEONEY LILITY.
pestis MY OMNSHEEDMIRE THRT S, D/ 2
DHIEEAZLIZY. pestisDRERD NI > BRI (hms)
MEIGLTWADY | ZOMEEIEY. pseudotuberculosis
DOREEICHH D, V. pestisDFEHLIZ T OMEBATEFE
LAl &M/ IREBEBICE > TRHRIBHABDBDT
Hol-EBhb, pFrazfa 9 5oV nizSHIE
ThhmstEKERL &, /KSR EHTE
BT HIEIETERM D

H5—D20 /) JIPNMMEHROHRITBASI L,
Vo RO/ 2 At IR A2 ED A2 0ITIE,
BT o O MR IZY. pseudotuberculosis (pFra)
orO—rHEBRELTLATNE RS RNV, Y
pseudotuberculosis \Z G L 7=\ F > tHEHIZE E A E D
&, BULEIZ/RS Z &M S ZO&RMFRE S hik.

@ pPladitits

ypID & hms EIR A FERFICTFEET H 2 &tk D, V.
pseudotuberculosistd / X DNFE~DER LAIBHEZ
RITZENTE, /ITEVYRNIIEEEND X
Szl ofh, ZONZ MEiBEHEOEORRIZLS
EEEEDFEL#HMaho. /K OHLERE
FEOFEREAES ENHSEOMEZIEEN & ITERY
CRAZREICGEGLRTFE RS Bhok. Zhid
Y. pseudotuberculosis (=10° CFU) D E FiEHIZES
LD:fEiA5Y. pestis (=10 CFU) IZHBELBEWI &ITH
RBEnTWa, KiZ, TOBREICE > TikENARZ
& \dpPlak /=12 pPCPl, pPst& HIFIETN T2 Y.
pestisiT & TR 729.5kbp 7 5 A 2 RO/ TH o/
pPlaldplaizTFica— RSk T SR )7 -
T O FNR—F—LIBTNSEANMREEREREEL, 71
7 EFEY ORCRE & & B HIIE O RAE R~ Dl E =
FRIET B Z &Ik DR m S QWO E A S IC
T3, R b OFFRHE A~ OpPladAzE I LB A
JIDEL MBI TpPlaff A MlE & Dz L D
fTohiz&Bbha. LML, HrLWLWAZ arEE
IR EEOMKRN (R0, U > iRk, MR
i, M) ZMEERLTHD, I TldpPlafRA#E &
OWELEMIEZSNT, /I OBENTEMLZ
LEZSNS, ZOZEIX20024EIZ/ 2 OHBRNTH
DEDT T A ERY. pestis~NIZE & 7= T & TaEA
=", 2oLz, Y. pseudotuberculosis iZ K B
pFra$ X UApPla® A2 IR D AH &, Y. pseudotuber-
culosis \Z /i B o THAEMRNME Ohms I FEL LI &
MY, pestis®® X D73 ) IFESEMBEEHBREEL T &
Efoie,

6. BRLBFHMIEIC LA EREMEIE EESRT
995 JE P YersinialZ T0~T5kbpdE R 7 5 A 2 RIZEE



Ly EREE R

RBFEPUE OLerV (VHUR) Z{RAE L, fREE 3 EiE
DIEDWTNHADEYT ¢ i iERIT RS L - E A
B U Yersinia |2 3285 & 41T H 7 O BRE i i 5412 B %
BLBERTZZLEEAN, ZORKRE, IUART Y
RpRI )R XIP, THICBT HEERERY T
MRENTWS, 71— R TRY. enferocolitica Dff
BIRICBIT P ORI DY, pseudotuberculosis
BEUY. enterocolitica® EFBFE™ " S BFAETWIZ BT
SHIBHAREIC L DRFSHATNBEY, 2612, ¥
pestis &Y. pseudotuberculosis B3 X TNY. enterocolitica & @
BIRIZ T 2 DI EIZBIT B RA oA Tog
BT EDMICBI A REICLDEFEETN TS,
Kz, £ MIBWTHIIRHEOETE TORBEKIZE
HEMBEEHNCBVTEIESTNTVS™ . Lpl,
Y. enterocolitica =4 1B ¢ 155 0:8 D R fh i 15
(LerV) 13t DR Yersinia &2 BIZ VY. pestis DT
A H T ER N

1) fAFKICST S EREE E

FABEIRICBUT BY. enterocolitica =¥ 4 %51 0:3
OPFERNE 2ERBIChbEVEEBRELHEE
Fig. 31C-9™ ™ | BEEIIBREE M 5 0:31275 % L
EIREEEABH =N/ E 1 ~5EBICEKRT S, B
QlEien 5 O ERm S W Il L, =l
BT B 2 Lidh, BRMAERKIOEZ >
I A TR O #4087 1212 7 2 ORP» 5 Bk
N, EEEMENSRIEEAERBENE IS,

318 2004 19

FRRZEFEHT 572D FHEDREGFER 21T, 10°
Bz NRES TN EREIESAEFRIZ &S 10#/g
Dz 4L, Eichi= 0kl L 7218, PFEZEEICE
32", —BEREUZEEICHETY. enterocolitica
HELTHMBERIZERE<ERETSZ &ldian, =
DY DF 1L B KRR I O BRI LE S f itk
DOEFHIED 5NT, NS OHZIBEDRBATIZHK
MLEREBICLBEEZSNEY.

2) JFRZXINHBVTEBRMEIE

YA ERWHEEEIEERICED, Y. pseudo-
tuberculosis 3 K TNY. enterocolitica Y Rhig < 7 2134
B3 506 & [/l —h Bz 2 Bl £ /o i3 R Ic RGBS h
TH, BREPEEIEEN I ENEFESNTNSS W
Y. pseudotuberculosis 3BT AETIZ 34T B BARIE DL
FIES TR L=T7 h 2 X & W/iEY. pseudotuber-
culosis |\Z & B HEHLER ZTable 3ITRT™ . 7 hx
A2 MmBEbEZIC~IEEARES LZE S
KER (I0MEELI10ME) #RE5LAxXI 9MG 3K
A LIEIZ10ME L HgZ s Lz, D (10°~10°(E)
BHFAINBRER L anoh, #HERE%5ABIC
REHEERG LEECARRESRILE. Zhoo
FAZIZ, FEES1 ARICFENbEEERE L/
A%, BRI, miER bR SBICHT S
1bEE 3 K UUbI O FHE 5 T H BRI L= h .

EHEE FI1NRBEEE BIRE Hﬁ%
%7_ -.l_......l T g T |
fj e “eesen  -aesse-
w 5F— e —QBBS- Sttt
il — T
R 3l - v (T
ﬁin--—-~- —e-ous s
N Apnea e e
® 1 5 10 15 1 5 10 1 5 10 15 20
FBE L B WY 2 EBTHE GB
— HE(0/5) e I BBHE(1/5)
o—o [ [FE(2~5/5) ---~RELT

Fig. 3

=5 [ DIEBREEICE1T 2 Y. enferocolitica £4H30 4 EEL0IE OHFE O EGEE
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CLINICAL CASE
A CASE OF LONG-TERM INHIBITION OF ERYTHROPOIESIS
BY AZATHIOPRINE IN A DOG

Naoki KANEKO, Satoshi UNE, Kazuhito ITAMOTO, Masahiro MORIMOTO,
Toshiharu HAYASHI, Masaru OKUDA, Hisashi INOKUMA

Facully of Agriculture, Yamaguchi University, 1677-1 Yoshida,
Yamaguchi 753-8515 Japan.
[ Received for publication : October 30, 2004 )

An eleven-year-old, spayed, female Miniature Dachshund was referred for chronic
diarrhea for the duration of six months. She was diagnosed as lymphocytic-plasmacytic
enteritis (LPE) and treated with prednisolone and azathioprine (AZP). Although the
treatment resulted in remission of diarrhea, leukopenia and thrombocytopenia were re-
vealed on the 98th day after the initiation of the therapy. A tentative diagnosis of
AZP-induced bone marrow toxicity was made, and AZP was discontinued. However,
she regressed into pancytopenia.

While the leukocyte and platelet counts returned to normal on the 38th day after
AZP withdrawal, anemia remained. The anemia was nonregenerative, and a bone mar-
row aspirate revealed a critical hypocellular marrow. In addition to treatments for re-
currence of diarrhea, the transfusions of fresh whole blood was repeated. But no
erythrocyte productive ability was observed, and she died on the day 357.

AZP is commonly used as an immunosuppressive agent in veterinary medicine.
Myelosuppression is one of its side effects. Monitoring complete blood cell count
(CBC) allows early detection of myelosuppression. The myelossupression is usually
recovered after AZP cessation. We concluded, therefore, that this dog was a rare case,
because nonregenerative anemia remained about eight months after the AZP cessa-
tion.
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