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REVIEW
CURRENT KNOWLEDGE ON FOODBORNE BACTERIAL ZOONOSES ON FARM
Muneo NAKAZAWA, Toshiya SAMESHIMA, Masato AKIBA and Noriyo YOSHII

National Institute of Animal Health, Tsukuba-shi Ibaraki-ken, 305-0856, Japan
[ Received for publication : Octaber 10, 2003 ]

Since the 1990s, the occurrence of emerging foodborne bacterial zoonoses, repre-
sented by enterohemorrhagic Escherichia coli (EHEC) 0157 and Salmonella enterica
infections, has been on the rise. Today public concern about the safety of animal
products is mounting. Stock farms are composed of many elements, including ani-
mals, feedstuff, drinking water for animals, the breeding environment and managing
staff. It is no easy task to totally eliminate microbiological hazards. But consumer
demand for safe livestock products is very strong and governments are working hard
to establish a hygienic system at all stages from production to consumption, as well
as to develop necessary technology. While it is important to develop measures for
controlling carrier animals to eliminate the sources of foodborne pathogens, the funda-
mental step to be taken is to conduct proper hygienic management of livestock raising
by taking account of the bacterial ecology on farms. EHEC 0157 is an emerging
pathogen, first identified in 1982 as a causative agent of massive foodborne outhreak.
Since then the cases of EHEC 0157 infection have been increasing mainly in indus-
trial countries, raising a global issue. EHEC 0157 infection is often associated with
the consumption of contaminated beef, raw milk, and other bovine products. There
are also reports of direct infection of humans from cattle. Controlling EHEC infection
as a foodborne zoonosis is a major public and animal health concern. In particular,
cattle, and possibly swine, are important in the containment of EHEC 0157 within the
farm environment. In order to reduce the risk of EHEC 0157 contamination on
farms, it is essential to know the ecology of this organism in carrier animals and in
the breeding environment, and then to define management factors which influence
fecal shedding.

Nontyphoidal Salmonellosis is one of the most commonly reported infections from
all parts of the world. There are global pandemics of some serotypes of Salmonella
enterica, such as Enteritidis phage type 4 and Typhimurium DT104. We have little
knowledge as to the factors which have brought forth current pandemics. The recent
emergence of the multidrug resistant S. Typhimurium DT104 has reopened the debate
on the agricultural use of antibacterial drugs and the use of alternative methods of
control. A consequence of outbreak of these salmonellosis turned to be a public con-
cern. In many countries regulatory laws have been enacted to control the prevalence
and distribution of Salmonella infections among farm animals in order to prevent
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foodborne infection.

Subclinical infections of farm livestock, however, may be associated with these
organisms. As long as the organism is present on the farm, therefore, it is difficult
to eliminate the infection, because transmission is sustained by environmental sources
including manure and wild animals.

We review the literature about the incidence of emerging foodborne diseases in-
cluding EHEC 0157 and S. Typhimurium DT104 infections. We also discuss its ecol-
ogy and preventive measures on the farm.
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20034F 2 A M SR L - IEE B 2 - EEREIE
WL ARIE T (SARS) 13, UM N ADRIBIIAHTH
3755, b hOEEKEZREERITHA L 25 Bk
JEDIEI & VR BT,

CNSHE - BRBRMEORMIEZSDI— ) —
i A (zoonoses) MiFEND. X—/—T A (AL
FRYE) 13, BB EE OB THA GRS
LZTRTOEFRERPETHSD EEREN, O
eRYE S bR N5, ZHhIdMEAROEE (R
DHm) ELTESARRGS, TOXKIEGHBEHNS
NIRRT 2B THDEDERDNS. A—/—
SARFE, HEDY, HEDMREORRELT,
HEVRFENSHRER (REEY) L THEETS
BEREMEZOWENRERD, b hARRELEE
BEEONSHERD. 2T, A—/—RA3%EEN
RHHTHY, MIgh S ORI & R
BERBETHS, ZOZEMS000FE1081IZ TAEHE
Y OLARIYENESR) MNFREL, WMHEH ORI
TRV E->TWS, Fiz, Tl zM#T S LTI
THOMSPEETH D, 19994 4 A Ii2jifT S ik
YUEHE TR —E QWA O X — /) — 2 A B
DT HR AR DA E N

A—) =Y RIB00LUEHBEVDRTHEO™,
Handbook of Zoonoses (25 2 i) " 12130 F A DFELE
2D, REEMEE (FILEIm, ki RE, K
FE R, WRE SBE, BESE, L YEREE
AV VLTI, MO0 ERRE), A¥OA—2#%
(LT NAETHE, T4 4%, MEERRET &P
# (WIVEXTEE, ArEoOnyy—igE URAFUY
SE, KIBHOL57 : H7 BE, T Z7ERE),
DSIVTHE GFULR, UryFTHE (QE DOv
F—IUFTEERR E), HEEME (VU T Oy AE,
BRCRIREE, ¥ 3 bFohidiins) BXUDA
WA (BAERE, T8 BUSIVARK, NFD
AW AREGRE, 7« O )V ZREBYE, > >
L) A=/ =Y RARGALTWS, 2B, FFI
BEESRY - BREX—/—2 2 (ZF/av IR,
FbEd, BFVUTSITE ZJUTRARIISTA
SEIR E) FEHbnTuirng, s HEELERT
bd. FEITREREOLRAL—/) -2 2OWBE L
ZTable 212 &7z,

DOMBETOZ— ) — ZDOFEELRESVE & b L T
FOREPDEIEIDRVnEEZISNTWVSY, FHiEH
WTBE ERETHER L UBSEEORNREL S
EBHICONTOHEHIESE TN TWLWSHO0, 1§
ENOEMICBITEX— ) — ADFE BEbt+n
BTN TWial, &<z, Ao L— /) —
AN E M LT S EEORERIEI 4TI R W,
Bz, 20024E8 HiCkKED T L —1) — K iRk
THREOERMFEENSD, FITHFINTWET

L—U— Ky ZMbiEicAy FAELTHRHBINT
Wiz T EAVHIIH U BAGRIEREIZIREL LU /2. IRTE, E4EY
WEE L — /) — 3 A DRGSR & 72 2 TTHEMEATR E Wil
ARy MHBMY (2D 'Y, BE \dHE SEET
E) O EHEsiit, DD BV EE ORISR
OEHEL, ERY—XA T ADFKE, #Hi-zihh
SEREYYEDFEE - BN, Ny —WE R EErT—F
TEN—7 T L THED, BYYEEROBIEIZE DA
FNBHIEWTEoTWS, 2B, FRRIFE4LAOE
WHAEEFESBEI ORI TA BESEEEZDE
Bl IBWTEX—/—AHWD EWFsn™, &5k
dEEmATR .
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19964 3 B, HE® KL {REKEDESH ST
BERARIE (BSE) 12k a7 0—N)b - )S=w 7 %3]
ERIL, HEOBSEREORR A/, Zhic
SHMENBLDIZ, BT TRENEZ > TWAR
WRBE@RELAER SN0 EFEN, O ERUE B
IR B AMHEMEAMEM S N5 &S, BT OHimE.s
ENs>mMEdRE 527 ZOEERISIA NS
KHEDHREEANOBM ST B T Eahin, HEEHs
WHIZEROEEHIIAZEEZI N T NS EMEICY
EoThD, BEMOEEETOLEMMR LA EHE
E2OFEFZLNEWS ZEERLE, EXIZ, FER
Food animal THh 5 Z & =il L, Hicsa L 20
M5,

[~ ICRKET MO Y b e mierE, 3
bbb, HIEERRENA—/—2AD38, Tt
FIE, BIH, fEk, AR E3SEREE, RAfE,
LA EDI G & B BHEETSEZ SN TS,
TR DFEYH T S OERRE E72 5 IR IE 7,
LL, REMSREREL TWaARTHRE (HILEX
5, BEHMMEXRBE, Arransy— F—an
Z&E— URAFYTRE) ZHERSN-SEDICER
T HBERAE (RrpiE) FHRMNIZBEREL TS,
FTORELREMAR ChsedhEHEESFEEZEHRICMS
DERELIEFRITT WRELULTHERNENS),
BRICES L —EHBER T 2720, EFEBLIUMRE
FREOEERREN LRI A LEENHD,. 0
HOEPHFRRERYENREEMETHEZ M5
T YYE & L TIRA AN K TH B,

DAEIZBIT AT EHEOREHFEKBLIUVERERZR
BFEEEBLURESHEORPER"NESEIHL
Table 3i127RY. ZOHFIXKLO—MAITBERNE
Bbinsh, BERZEICIVZEHTIHEBOD, F
ERERD TRV, B 2 < Ol B GE LR
D—iRkZES>TERD, BHRFEOS0% L, EASHIEE
THaiIcbhrrbsd, BERIFRESOMIZEA
EBLTWAENDTH S, IhERPHESMOHE
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Table 3 hHEICEIT2EPEREHR

FE & BER
1956 1, 665 28, 286
1964 2,037 41, 638
1974 1, 202 25, 986
1984 1, 047 33, 084
1985 1,177 44,102
1986 899 35, 556
1987 840 25, 368
1988 724 41, 439
1989 927 36, 479
1990 926 37, 561
1991 782 39, 745
1992 557 29, 790
1993 550 25,702
1994 830 35, 735
1995 699 26, 325
1996 1, 217 46, 327
1997 1, 960 39, 989
1998 3,010 46, 179
1999 2,697 35,214
2000 2,247 43, 307
2001 1,928 25, 862
2002 1, 850 27, 629

(2952 e gt & )

BRPE L IIREDMHEEEATHILEERT S, T/
b, FELRATHEREOKREIEE FDEFREOE
57 (ubiquitous) KKHEFEL, LHdZORETHYA
L NOELICHEETAN5THS. HAKE, EHEC
OISTERE T 2 RBWY, VIVEFRT2RET D4
B B FX3, ArEONsy—ERETEH 4
JAFU T ERETHE, K MLE BaETHS.
BB ORER LB L UFREREOFEREMNE bD
BRENEOESATHHEEDNSZHLTHD™. B
EORRELORRERE, JREES AT LDRRNT
ERmERECHERENEEMESRFSAENEES,
KW TRBW R P ENTE LRIV, 15,
AhFEOEREIIEHED~1001F, H2WViZ300~
B0ETHBEINTBED”, PEOEZFEERRER
FEAERRZIN TS HO EHERIETNE™,

—F, BREENTBEREBHIC, NS5O RED)
WoBERREENS E hAOBEBRREFANASNTS
&<z, BEERIT RS IR E,
IR E OB BPEITEY - BELPT . JlK,
&b ~EDRITBEWVIBNMEOZEZNH DY,
B OEXIERBEAFETEANpHEhB L, &
B D, ZHIETERITHEALBREREMLTHORD
MOMHsZEERLTED, Bih S OBEIE
iz n3250 RSN S,

i'j 42, 56, 05)
1
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TRz B S A 2T - EHEE S N D ER 2R
El
@ 108149 A, TEIZBWTIOHAMDIEIENAET
RAEINTWAETFENSRAIF I ABOKGREEZT
Tl - REEEIHINERTEICEBLEY, AR
ETHSEROEDE, EAmMEE, YZAIRTDO
774, R7I A3 RDNADHIRERTIN/SY —
3
®20014F, 8~10H, HHEIIBWVT, MIONXy b
(K, ) Mol EEEIN3ZAMERZI
F 7 ABRAEN 3 FHFEA LY. AT
ThHh, FiEBEIUTRY b 5FE—BETFEOAFEY
BHEEE N Z s, LEORBRESFEDN L
ETERMNE.
®199G(ET A, ABRIZBVTI~6ED 3 RBAETE
THBEENTWETFFELoXOBHREEEKRIGH
0103 : H2 (VT 1, eaeA+) DREHZEZITFRIZ L.
W& TFhoMkoBmRE, BETRES I
@ 10074E6 A, TEIZBWT 2D IR & BIEAEN
BB TRFELEEED S WVIE T4 SEHEC 0157 :
H7 O EZITHRELREY. plkoEREITL2T
—5 METFRWRTNSHRHERKEBFEBRUTH
kIR —0so0— 2 EFEZ 5N

2B, HRESREESICEEREN TRV,

Tz sk s % S HEE SN BEHECSHILE T DK
Rl RENS.
e i/ T, 19924108, HhF ¥ TI3AAED BN
BHEDLEETTFH LN TOIST : H7 ITEYS, %/,
19944 7 B, EETKRA 14, 2~4RE3H08E
BiE (AhdWieE) 23 TO15T @ H7 1T,
ZOFTIE, Eh4BE4 48, ILUFESHBRKDOE
£E 77— V8 BMETHES—B EERAERES
LU SRR & ©FE & DM K DRSO AT hE
MEZRHLA ElowEE, KE", XKEY, 435
DHETHRENG. A5, BEYTRERAIFT
ZHITERET 5 FHROBOHEEE L 72845k D R AT
Exfet L, ¥ENSYIEF T TR <EHEC
0157 : H7 Aippiita gz, 2 AMEORMEEETIO
B/ 5 HEHEC O15TApHEE Nz, MaoREkD 7 7 —
UR O EETFES—-EHTAHIEMNDS, BEEEICHE
TEHBPROFEED 2 WVIZED S BRADERENEX
5NTW5,

IO LS EPREOKERFEMESREEREAL
L, STFEFMFEEZHAT 2 2 & TREFNRLZ
M52 EMTESHOTHD, Field epidemiology
& Microbiology (molecular epidemiology) @ 47 £ 1972
Ry F o NZL— ) — ADFERFILICEETHS™.
Bk, 3—0Ow/s, KERZETEHEFAMERZFZ
ZW 77— (DT) 104 (#uk), E/KETIIZA
it 4 Salmonella NewportiZ & 5t ~ OEFAUHEML
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TBoH™,
INTWA,
PAE®D KD @i & OEBEEREC X SREF A
ENBEND, REOEEEMIIBITSZX—/—
2RI OBEEEE LT, OFEHYORERE
EITVWEERZICET S, OFEMITKDHEOERICHE
BL, B8 - (FELETICEA, FikW - HHEE
TS %, @YETEERENTE & IREREE R
BNEIOIETS, @FEOELKMET I HPEKEK
AT 28R TERT H0EFNFEET S, OFH
FEINI ZFRETHATHEEIHoMAL TS
i, OFENBLUZTORUTORRE TS, @
FNWAPIAESICEBIZEAD Lk S, 4
SHEHBELEY, @FSITHE Y MrExREL
BESEMOBRAZES, @BFRNDNLH S HEHH B
INBTEME, NITORBRETD, QBRI
IR L b DEH NS, KR ITIZ3E 2 TR
ALV, @QIEHIZZ Z—1) —0EMmIIRTS, 7
ENET 55,
KEWEPIOAREEHNFZ NS O#REE
EECHEEIIERL, BN —/—3AN5
FEFOLDOH#MI I F 28k (HH) 852
EMKEITHS.

HEDYN S OEIBECRE DR &S s50

3. BELHMEXEEOIS
1) EHEC OI5TRRYSE D &4 Thra

b b O H i A S BRI IZ 19994 4 BICHGEfT

SN TRYYE O T R U BIE DBE I B ER
BT Bk (RPER) ) O 3EBRPEICEES O
THD, 2EREICEEFBICEFEREHEZBTH
SEBVBEE SN TVS, BEEFBEcimfatd L
DB HMEF AR MR Ic D Wi AER B E &
HBHE, 19974, 941 A, 19984E2, 07T A, 19994
3,222 A, 20004E3, 647 A, 20014E4, 336 A, 20024
3,18SATHY, bAMETHRE L F=8h4) i UYE D
BMICT > aNTW5a, KEWTIE19994EOEHEC
O15THRHLHIET3, 000N, FEHOOANEHEES N TINS,
EBEERHER (OIE) O®METIRIADNAASE
D OHEEBERITEARLIA, KE2OAN, BERINESO.T
ANThHof., BB, HIIVERTERAET A, X
EITA, BINESTIANTH 5.

—7%, 2EOHEEENFT S E R EVITTRT
I EN/EHEC iz A5 E™, 1991~1995
FREDHRTEHEFEIOKRFAE TH o 208, 199641
3, 0228k L3 L TLAsk, 199742, 0208k, 19984F
2, 053%k, 19994F1, 840Kk, 20004F1, 6238k, 20014F
2, 2298k, 20024E1, GOIBETHBL TS, ZD5E
EHEC OI57 : H7 @ (54 #{131991~1995483% ,
19964E76%, 19974E67%, 19984E64%, 19994E55%,
20004E56%, 20014E65%, 20024E53% TH o7z, 2002
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FIZ0157TD 1858k (12%) OHFURIFHAR SN TN
WAS, AREEIIEARE L TE b 608t E 1 5EHEC
OEBEMFERTH 2 Z EIIZEDDIERWN, 0157 H7
PISA OB & L TIE026 ¢ HI11, Ol111 :H-, 0103: H
NT, 0121 :HI19, 091 : HNT/: & O 5> Besg s hT i
b 5.

Table 4iZ19994E I KE TH A L7=EHEC 01574
RROFERZEEDHREY. ThICXL 2 EEEOEFKZ
BERTHD, FALEHTRE - RYOBES5HENLD.
L L, KESLRZEESE, REEDSORESH S 0T
PRES S OEMEEE S H D, EHEC 01575 ki
THERRETH 2 E R HEREETH L T &
EHFT TS,

Table 4 HXETHEELCBEHOEABEOIST

EMMBEEORR
H A fF % (%)
' & 19 (50)
+ A 12 (31.6)
IF3E - b 6 (15.8)
b 1 (2.6)
7K 5 (13.2)
K Pk 3. 0790
firlak 2 (5.3
E b S OEkg 6 (15.8)
& Ol 1 (2.6)
4 B 7 (18.4)
& &t 38 ( 100)
7 iR T e 41,8074, ABR2014. EH 4 B TH o,
(CDC, 2000)

—7F, HDAETOREIZ L SEFBRGEYE, 199641
INERZETULE L TEFHE LN, 199TE LRI SERHE
BlzB T AHEER M LR EICKD, F
CTRIFEEAEREEZB TR, LML, BFE,
ENFR—L7E EE SR EAEN T oIciTERE
I WEERIC B W TIRS HERBRRIFHRA I NS,
20024E 7 ~8 H, FEHEHOEARRIERIZBNT,
(BAbHO| #RERETSHEHEC OI5TRYSENTEAE
L™, FEHEHZ 1234 (N6ALIZREHE), E#H 94 (58
~08%) WKRAKBHRICE I ETREIZH LW,

e, REOEME L TREOHERASOHIEIZE
T B HFEHI ORI 23 (diffuse outbreak ; H(FE
ROEMFEE) HHohadaZ ETHED"™. A, 1997
3 BICBIEBE SRl AT TRELE Th
1TV KRIR 2ERETHHEH, 199845~6 HIZE
IR, E#HEZ2SO7THRTREELE (12 5Bk
1 2ERETHEG, 200143 ~4 BIcELE, #%
BR, SRIEELTER, BEREFOME6HETEN
FNFAE L= E B OB AL S R L 7= i 55



1 1R 2R

TE—7 D RAT—F] ® F55F) 2RELET
LE%F, R TIE20024E 8 BICHEHER S EREZHO
CHEELE MRFATF) 2REETH2HPREND
)

20014 3 ~4 ADEFTIIFAEFZ SN LEEEE
THRAT TS0, T4 740 X8 (HDETE
EEoEE RGP RONERLEL TE
YT BN, &7 B (R Z Hk
BICEET A HEVEROT v I—IEEETD
THD, WOEMBCHEELZEHEC 015725 D RER
HILASENEA LR, HEERTHLEET
OMHH P TN D ERL THWEbDEEX
SNTWVS, B5RAK, KMHO FEFFF 15 le
W D23E, FEANS 1 g%k RA43EDO15T
NAOBEEN TS,

—%, KE - HF&™, EUHE"BITHAENT
VL S N B 1T & B diffuse outbreak @ FHFE R
R EMRIET Bz, HEODNAfHTIZE DL
ERTFESNRY FT—0 VAT LATHS NNIIVAFY
R EEELBEBIETVWS. 5% ZTITEM-
ERBLIUL FOEBMBIHSEMT I ENET S
L, BXRmEMICEETS NIV ARy b Y AT A
ORENEEND. b, BYYEFHEOBEITHTT,
TR A R D AT RS B /o0 IR
DOHERIE KRR EN T WS,

2) B OREEERE

EHEC O15TIZ @Iz BT b b 0 HHF A 3]
HEW X R & OBIEESTEM I NS £ T, BEF
ABETIEHL<EEIW Bk, FE, KEORE™
Tl 1980 D £ TIIUE L = RKEHRKIBEDE
IMCAEIREFEELRMN o . TS ORI O EHTY
WEFOTREN, FHRTFHI3ES 1 ENSKE
B3 AN EEE N, DAETIEREDA19814ES
AIZTRTFH SO THEEL TWD,

EHEC OI5TI34 R LRSS NRET 220, R
PRIESR D & B A HERI T 2 Z & AV T ETHIB FRYITER
HENMBETHS. FORERIIREOHERE, 40
i, T, MBEHEREICEI > TRKESERSN,
199948 AN S 12B ICMTTHIBIE, HHBE, &)
BHEIUVARTO4EBAEE > Z—ITASTNF548
FEOEHEC OISTIRETE TIZ358 (6.4%) D HAE
MsrEEE N, FONFNIHEALY (FINAS A iE)
11358 288 (1.8%), WBEH (RIVAZA Hl) 13
RO (0%), IBE4 (F1) 3268872080 (6.1%),
&4 (BEfA) 068HT138E (13.5%) MBEETH-
- BE4 (F1 EREMMH) ORBEEIELFICT
RO E WA, FERROMEERE, 5RO
WEENRERICEBL TR HDEEZISNS.

—%, kEICBWTIRFRBMICEREN-E8AL
& — A OEHEC O15T{REAZE™ T3, 327
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9158 (27.8%) DFEEMNSEEMFEESNZ. i,
PTG AT D & AR OB RFEITMIE P 14880
(43.4%) THH, FHEBERETORELEELSD
—RIERMEZ SN UL, NERHE, BREL
B (AR X BEE, RSO, AKX S ERK
&) ThiAOETRIZ330EF6 3 (1.8%) 1T
(KT L7 LA k@R KE O RO RE S TAL
FizEwo EERLTEY, Lrd, REOLEEZICS
WTHHE 2 % DEEICAEDBERMBRD NI &I
2%, FE BEOLIICKERHLAEMELERER
(USDA, FSIS) OHMEIZEDBRUVEADPAT—F
HAEFREN, BR0) a—-IbafThh T,

WHISEE TR 00— VLIRS S OFFENH R %
BEZEEFAMELT, HAEEKEDFHKEHEC
OI5THRkD RIA 2 AT LY. BN D4 BRI & KE
O hsEA5EEDNAR, st B LT 7 — PR Tl
BLi=& 2%, BATIN6EIZNEE N 3T KE
TIHMEIC HBEES N 6 (REMD TERTH D I &8
BoMERol. DNABG E 7 7 — PRBIDOHHN
AEDTEVWIENDT S E, TORMIIAEHE
DK EN L TREMZSEL, EROFFIHES
foAlfEtEE R L T 5.

HEDAORETYE LTEY, ILEY, EPREMR

HINTHBY, REMPABEDOEEBEN= y F
(JRIER) ThHaIEMERHEINTVS, £k, XKEY
IZBWTIER U 04 &, 5 BIETFRHOXFAD
PIEWAENSHENTBY, FEiduhzHEE72
I ETHATYADFREOILASEEETND. BRI
HHRLMELT, Fe, WARELTAGHHS. —
HTEENERSTERE L THRONRERD, £
BONY—HEEBEL, TOREROEARER
LicgRiciiansg., BEBOANSDE S OERE
AIENY HA"T@WEEINTWS. Zhid, fho
L= ) — T A LRARICARNBARICBNWTREEE
NEMDE ARBEOBTY T Z)VEHWTHERF=
NTWaZEEFKL, ERBZOYA ZIWTEAL
EEAR MBI EICEDRETEA—/ -V AD
ML HWNZA D,

—%, REBMUNATIEENAEEZHRELTHBD, M
FFUPTIZE FOBRFEE L THERBERERINT
W3, NI ECHAETRERZRREET 2AH
BYUEZM S TWiaWnA, BIBFEFEKTOEHEC
O157 : HIORERIR 2T <HD &, (EREK2215P 3
5 (1.4%) Mo EBSSEEENY, T0T7 -0
1321, 3TBLVMITH D, 21HThAEOE MoEn
S MENTWS, £z, KkE®, HE"BX
YN T—"0ELE5EREORERIT2.0%, 0.2
%BLU01% EFNThHESN TS, Table 5iC
TNETHMMEDODHWMEERL A, O
WEABEMNEERIIES AL, TO—E2HEL TY



8 Ly I PRI 2 e s

LT EERELTNS,
Table 5 BREHRMEABEOISTASB S NzE)

REEW : HF, F ¥ E

HEE B Ro—, K K O RX3,
Bod¥, 1/, T34,
Fsou—F, FRyHA

B H:NDb, hEA FHFaw, tHE

3) HDHELENTOEHEC O15T0Z R

HOEHEC Ol5TOMETHNEDLDTEZHKTH S
ZEMEY, AEBFOWHLENTERICERZD
ZYHMREESIE A oD, M ETF RN AT R HE O
MW ADHRERETH2 20056, KXEHOE
PBIFEFND I EEEHOTEETHS. TIT, &
B OMETFRERNSERNCEHETE NS 20
B

EHEC OISTIREEM TdH 2 2 & R L 7= 8 il
DFRINATA AFOHE 3FERFERICHEL, 5528
|ZEHEC 0157 (stx2+, eaeA+) @ 10°{# (CFU) =# 1
B L B0 1BERESHBEL, H5EOBA KX
DEF3EHOF NS HEHEBEEFRL, EHEC 0157
DHHEEITo /. BE1II>THDI0aD0=—F
T O Z RIS HES b, S8 L, 2Bk EH01
BRI DWW THPRE%FXba T % AV /= PFGE Tt L 7=.

EREGE 2 HICBVT, P3RS HROEBLT
S0REETHREI NG, KRB BED S AT 50
TINiahodz. F-ERMRK P, 3FHOFIZEENE
RB¥ERFED SN Mo7. EHEC OI5TIREICHL T
FEAERBEEERET, —RKIBE & RFEOTIREE
RL, FOHRBEBRE TS 2 hARIETET
THbDEEFEAGNL.

Sy B R0 B OPFGEMAMTIZ B NWT, 5% 1~
2 HBIZIEMF»EERENENE N (Fig. 1).
No. 1 22158+ 1098k (50.7%), No. 2 2% 186
P 38EE (20.4%) 13 5EDPFGERE 1 ~6 4D
N BRI T, #5B, No. 4 skikic I THE,
No. 2 43k Rz 103 OPFGER! % 32w 7= A3, Witk
ftkICR CPFGER 2R T b Dldamo iz, &k,
No. 1 4-H3HkIZO0kb T S A X ROE 2O L RE
NBRBENE (Fg.2). 75X REICLSEL
(N> ER¥2A) 2EL5|< &, ZREEIHEGED
PFGE{% @ el iz 51T, ZFaADNAIZ BT % iz
BN REIEIBER4AETH .

LA koA 54 0L ENIZ BT SEHEC 0157
DI FLBERE, BNy O— ORI LSS
BOXRHASNERBYP; THHTEEB D LEERS
Nz, 2B, HSEOEHRHEEEN S HSEEL 7220
¥z DWT, PFGEBLUPCRTZLERDOHIEZFANI
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MHEET D EMNTELRM -7z, EHEC 0157304
HRATERBICERTZHEZALTHYD, IhMNEHE
OB GHIZHIEICBEL TWa b0 EEbh s, [k
iz, EHEC 026 : HIIZBW T HEBENTEEEIC

BIAEREAZHEL TS,
4= No.1
10 i IR - 8
9 | { f‘\ uillm ’_ o)
8 KH RN Teb
N I 6 =
7 ] o
o I s S
% | e
3 | \ =
2 | \ Z i%
1 | .“n,-"‘ ¥ 1
0 P L; :'-\ 858 7 D I.‘ a6 IBZIZJZEE?JI3235424547.45-‘5 0
=S5k B
24 MNo.
10 T E T T T N T 8
o NUETARREERATRT T - <
vin'dimilininiRininin 20
. \VI‘ ] 6 E
6 \ 5 &2
ﬁ 5 4
g \/\\ 4‘“"\. ..-‘A‘ 7 3 %
2 \’\ 2 f@
1 \) ',Aﬂ 1
0 12 3 S5 7 O 1y o4 10 8 27 25 26 27 31 D2 28 42 45 5O O
S5 Ba#E
[ORS5EEELLPPGERERLE-ZE2EFEOY
B ISASFREFHERFEOH
OR5MEELPFCER & RL-HH
& 01570 HEER
Fig. 1 EEEEZL(CHITA0157TOHEZRAE
AEBEOPFGEHDZL

Fig.2 O157T&FMY0kbTZ A = KMDPFGER

(A ETODNAISY AVPERET S0 O &N Tk,
(B)DNAH A X100 kb ELF D755 AV MEIRRT S0 D & TikE.
L—21, DNAY A Zv—h— L—202 85 L—23, PFGETS;
L—4, PFGEOR L—25, PFGE13L; L—26, PFGE23E:

L—27, BEMBEI0 kbFSASF, OEMITEENERTL U FERT.



1L OBk E 2

—7, KREHEBHEFHE ¥ — (CDC) DPFGE
OHEELMED T, BABZN FEB4~64KDE
ZVIHEERAIC 2 DBV E R THATE D 2 &5,
FOLED BEHOBGITEMBL O TH 5 ATHENED
BLWEEZLNTNS, SEOBMIINEZLFTS
HbOTHol=. PFGEEZRAWVWTHBLULE D
EHEC 015705/t =Rt d 5858, Pl
SEDBRBBENYFENAXRETIIFHEEZEES RET
HBHEEDNS.

F7-, FREHEC O157 : H7, 026: Hll/z & &%
WY A EDEMIC XS S ORYYEDFE LN EER
AR Ihs M P AORERE (trace
back) BT, FEHEROWELLDICEEBX
UHEE YR 5 0k & N7z AR O [ — P 2 FERH Y
BIENNEELES. Lnl, BEMEEINTHMS
REEZEMTHETICHMEESTLZIEMNS, TONHE
T DMELE N TREE OMETRAZELT 50l
AR En TV SEOMEE, FHEEENICBT
BHEHEC 01570 TFRAR = ERMIZFEAL LD
DTHY, trace backlz BT HH AL FHRZE DR T
EbDEERD.

4) 4=®EHEC 0157 Dl

EHEC O157TDMRZEREEH M L L iR, DR
RAFHELULICEWZ EAH S ER DY, LR
[z BT B EEINH R OLBEENELEFALGNTE
T35, pEE T 5EHEC 0157 EIL Ligry
1<, AEETEEEED SRIRMICHRT 5 Z &1
MEDEHLWHDEEZLGND. LizsoT, BT
OFBHOHHEIFORET HRBEEED L NV %
ETa® FAKEIATFREFOEEEZHAIEIESS
EOTHENTH S EBbN DA, FRMICIZRIEER
FEIZ K BN R ORBENLETSHS.
Q&R b LA DR X 5 HEbE i

AR P A WA, RS RBRAZGEE
&) ZZ\THEHEENREICERERL, EEFO
KIBEEAZLEHT2Y. @, FREHFBICHTTS
B, HREEITBHIEMS, BREABEIEE ORE
FHRASMCTHIET, HAOKIGEHERZFH PSE
BIEDDEMOIRRDLFREORENTELBOEEA
55, FIT, FOfEREZEHFICHERDIDOME
EEREMEIZTY, FENTORBEOBREET
EBETBHIE U IRIET, HOKRIBEER I RT3
BOEEEBRFLIEY.

ERREITERRICH#BET, EHEC 01578 X UH)L
EXTERELTORERVWIEZHS M LDMRLZ4
HAMDRIVAS A FEOHE0EEE ALz, 4H35EsE -
AR < AEAKZERE L 7= SR R &1
AL, &FEGCIHATOENAETLE ERi3fF%
1h AN, MERESIUESEEICHEZETIS
BA%A L7z,
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SLepEEERE LT, #1472 B OFREEREOK
Ve - B IO EET o G EKEIZIE LR
e a Uiz, k& ok AodEKIZEEETICEA
e,

FOMRFEFORBEEMNEE L EARKIEE
Iz 2 HRZEmL =, oM, MEHI2<EsdEd, K
DOHE5ZN-. 2 AMOMREZIIEE EBVMEL L.

FEEBAI0FEOHEABEHOKBHEEIIEME 1ghib
10~ 10ED LIV TH Y, 10MEZEA S EFEITWER
Mol HERGHSESITEA LREHE®ZS~6H
ST A SR o248, 7 HBICIRZEME
1gdh/=b 100 ~10Eo L ~Jviz, 143 E IZ1E 10" ~10°
BOLXIITIETFL, LA%308 HE TZ OE# MR
L7z,

Table 6 4OBELIRM & XBEHEOMER

Eiches e ML = KISE R
il SHEC(%) (El/g)*
0H 0,2 10% 0

1H 7./10 ( 70) 1.74+1.09
2H 10,710 (100) 2.49+0.74

* A ERBH O3 1 g Mz D OGN
PR RS A TR
RO e e fr I HETEL

M & KIBE O R EHD & (Table 6), #
EHIMA 1 BOBE, RHOXKBHEEIILI08E 7 gl
MR R 1 g /=01 TlogEN L7z, ff
OS2 B0BE, BHOKGEEILI05ES 10861
P 1 gdp /= 025 logD A A LTz, EHIT,
H10BHDHERRT S HEOFEKIBEEIIEE 1gdh/
DIOMATHY, 2 AMOHAE S HEOZENIZ10Y
ETHh-o/ Mz 0 KIBEEIZ2.2 log (169.86F)
L7 (Fig.3). Z0BE, HBERCL2HEEIIHRE
®%2HBRWL3HBKE—ZITEL, 4HBMS 5
HEBINMTTHRAIZIKTL, 6~7HBLERHER
RO L NIVIZRE> /2. £/, EHEC O157EH&
P (Fig. 4) ®EHEC O26EBERLE""I2BNTDH
2 A O & THEEED 2loghh EHEINL T 5,

g

s =
= ~—No.14
37r “~No.2
% 6 F =~ No.3
E —“-No.4
Rl —No.5
HAT -+ No§
® s =~No.7
oE — No.8
Bl e | =

28 '

®* ¢ & i -+-No.10

0 L

REWSEMOTHNEE BAEESAMOTHEHN
Fig.3 F10EEDEAHI% 5 BMOXBEH



10 L O R EE 2 e R

N WA O O N

EHEC O157HFE #i(logq CFU/g)

-
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- No.1&
—o0- No.2%

55 60 63

BREOBH

Fig. 4 BERNEABEOISTRBRBAGORRICKLIHEDEM

ZOXSIT, HREFFORBEBEREERET S
DOEREMEBIUVERNEE LOFEL<BWTAT
HY, MIERFERG (Good agriculturing practice,
GAP) IZBU2HEERSOVDEDEEA LGN, B
DR OE RN S DERBJEZAENILE TROHS 2 &
MEEREADEEIIDENEZHDEEZLNSEY,
SR RIT K 2 KNG R EE O O R &40
EERICEEESABOWTREREEEFED L XV EEKT
IR HDOMERTOBRMVBVETH 3.

—7%, FATRECRBESD S WITKIGE O
2ZITHED, SEOEROL D ICEBOKIGHEEKZ
WET 8813, F2H6 LUATREEZTRERR DG
RS, BRRAENRT A ENEETH S, HFE
ERITEAEE, EE1 ghzDI0~10"HDOKIE
EERAELTWED, PAERIRHEES THE 2 MiAE
THEHASARHIIEA LIZU®, 4HHBLEEIZLC
~10E LRIV TRE L, THEIHFRRE F Tk
ISEE MBS RS FIT < 2 ~ 367 (1/100~ 1/1, 000)
KFT5ZL2RLTBY, FOXIGHEREREDERL
MEERZETUMFREOEREZSD S I &I
LOTHETHLZEEZTTHOTH 5.
@HEIRHT & 2 PR

Rifl, FoEMPICHHEIN D KIBEOE LTI
WE5T2REBOREEZIIAEMNREINEY. T
OHTREREI ORI RBE Z NS &, HicHEA
BRenzElsda i &no, HEABOHMEIERZES
IZ& HSEHEC O157 DR @il O RTREME A = 1/,
INETOEZA, ZORERFEHOEEFRZEZIT
BT, FRMRTHHE"DHD, BE5REEE
EHEC OI5T{REOEHEIZ DWW TIZ—FE D RW\HES
nTWwizk, Lil, EAEBOMREICL D KB ORE

MENTENILDEBUTHY, LERBTOER
MEREE S BB, FIT, fEFROE\NIZES
EHEC OISTOEFMEDEERRS /01T, HEME
B BWITHEE 2S5 U FIC ARl 2R S URRIC
PR st L =™,
EBREIERRICHEET, EHEC O157T2EEL T
WihwZEzboNhUOMRELESVABMDOFIL A Y
A IO ATEE R W, F3PkE - mEERIL<Y
DA ERLIRMESICEAL, &tEEIz1HE
TOMBIAE L. FEITH4 2 @Rk, FRbBL
HEEITOE

ERBAIIE AR 3R, FmEAETHSEE 1 kg,
REFR 3kg, BEWeBIUNINTaTAKINEe
2§ 2 [N TS L. 0% 1LAMMNT Tha
ICEM @B DA, SHERYIZ 2 28 (No. 2, No.
4) [Zid R E DB 3keZE, D 25 (No. 1, No.
NICHEEDH 4kg®F 2 BT THRE L.
FI3 M AR TRE®2IE B I T4 H¥EEHEC 0157
ZI0@ERORS Nz, BEOHFBIEIENEE (VFA)
BAEESEROY > TNERAWTTRA2OT RS
T THIE L. EEOHMABEE LS LAZEHEC O
157TOBEEITIAMERR Az, £z, HERHEIZ
£ B5EHEC OIST{REGHIHIZN R & 5572 IT, No. 2
ENo, 4 3 ERE5%35H BICIRESFELD S M EHS
HBEFERIEY VRZ, FOBROPEERR %R~
WEAE GG L 4EO¥E[M 1 g b~ OFIEE
KIBEEIZ 0" ~10°ETd o /=23, BEMEHCEE
L 2BOFNIRZLEEMMEDL 1BXU2 4logEmL
Fo. MfEHIZEB LA 2 HOZENI30. 3 logD N7k
WL, TlogD WA TH D IEEAELTT M- 7.
ZN5DHIZEHEC O157%#% 5 L=, BEMEBHE



1Ly OB R

HAE@HEIZZS5%5 B HIC10"EDB K T107{E Iz
L, ZO%ilHL D% 5#%328BIUHBXTH
REIZHEE L7z, UL, MEEHGES TR 5% 1
HEIZWYEB L CIEOHFESRD SNHDOD
pEg7THBURBRE<AFERSEESINZM L
(Table 7).

Table 7 A58k & S HmiEABBEOSTHE O B

EHEC 0157D 5
EE RSEE MRE)  REHHEREE  VFARmM)*

No.1 BEHL 7 108 19.86
No.2 WEEFE 32 10% 63.32
No.3 ¥ & 1 To% 16.64
No.4 EfE 35 10™ 40.66

*EHEC O1574% 510 OB ik Fe i Mlhiit 2 =7 .
ARG 54 (No. 1 £No. 3)@EHEC 0157 D i 13 iR 7 K g
54 (No.2 &ENo.4) Iclb~piasE<, dkbdiamoi.

F7-, No. 2 &No. 4 4R 2 RIEFEEN S
BHZYI DR 5 &, RRIBEBII—RFAYZIEINeE 2 ~
3HEMS 3~4logE4 L, EHEC Ol5T® /SN
IR< o7z (Fig.5). RIEHFEOEEICHERETHDD
OO, ZHZEKEHZMATHD, HEROKGITE
ZAEHEOFGEEERT BOLEASNL.

ZIT, ERFEESICH L TEERZGHLZSED
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PEEMEIS R E S S IR LAY, &R (Fig. o)
IZRY & 5iT, EHEC 01574855 HEIZH0% DIEE
B2 S I EE R S HE100% 12 E L72No. 5
&No. 6 - OPEEKIZZEE 2 BB, S EEICHD LA
%, ZE5HE (@RS00 8) UMEESEII R
MElrot., —F, MBOBEFEHAEN. 7413 3
AE (#HiEs58HA) EMs, No. 8iIX5HE (B 4% 5-
W0FE) Eh S HEEEAsR L =25, Wik5%150H
FTI0E/ g D L)V THEA RV, DT EMS,
B AT | Y AR % 50 % 2 80 i O AR EHA B 1T BE
LD ENRTAROHREERD S /DT EMHESHN
Elroj=.

BB S 7B TORBE TS 208, IWEFABHIFD
BN TORBEO I ERIEL, FITHAENLE
NEMF L ENS, MABOBYREEICE>T
EHEC 0157 D455 % HliH T = 3 ARt AtRIE & 1z,

JERENE 517 X B KIBEIMEOHF & LT, 4T
BiBBOT 2 5 —VRLoBIaNEL, B1BRR
BEOENEBARERIC L > THAMEND T EMS,
BRI S X N5 & EEIBINIC K NEEE AR A AT HE
F i SRR EN TH BT h—ARTIL FFEA
N UMERT B0, EEMBEISNIbDEEL
SRTNB®™, Fi-, IWEFEHE 54 TIXHLEN
OVFAR AT 273, pHOE FITHE W il A
BEAIHIET 5. O ABERE4EOFKIC
£ A EEHER % R THENS I E LIS 5 7= DK
AT B D H 2. £, HEARBESEIC

BEFEHESFNo4
i BEFEE D SEERIC
i 0157i% 5 ZEE
o | "'A Y,
8 [ o ad I o\ 2\
B 6
5 5
o
% 4' 'D'j\'.ﬁgﬁ |
® 3 -4 EHEC O1578%
® 2T <
17 (R o : ;
X W A WAL
OO0 MW MR rOON~NO-MID~NO— MIDSOQ - MBI~
- NN NN ®MOM®O®Os ST TO0D 00 OO o0~

fFAREEROE

Fig.5 REFFHASSOABEOHELEEREICLIIEAOED
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A $No5(5 )
- %4 No.6 (5 1)

—@-FNo.7(HE)
—o—FNo8 ()

15 e
}\\
f +od

EHEC O157#FE % (log. CFU/g)
[#%]

0123456 78 910

ZRiG5®ROBH

Fig. 6 LEHRESICEEROBE HMDEXBESTRBRELFOHEKRS

BWTEHEC 015722 KIBENEATHHBEL
T, HILEANTRIGE QMR HER RO RZY
PHEGEERT ) 32 RORBEMIZ X B KIGEH DS
FEHNE AT A 53508, BUR TR SR A3 1o,
—h, FOEHEOLEOH O EEIT 4 DK
TEBSZENS, BERELEBLIZK WHENSHS
M, EEFAOHWTFESICHLT, SEEHRL L
SICEMR (HEATDS5~7 A, BEOIEEH
THIERFARELEEAONS. i, MESYIEN
HOBAREFIIHLUTHRY 2465952 &L THAE
DHFFHMF ZBEL T3,

4. FXZFT7AE DT104

BIVERS (Sabnonella) \ZEHBRRITIE<ERBL,
Kie « ZBICEELQTH, BUEZSIERITIEND
Th<, EMEPFORREL L TAREEELEDLD
THEETHZ"Y, ZZTHMOLET2RXLIFTAM
DTI0X1990FERICRMEM L IV ER SO D EDT,
Kk, NREEDOR G, SEBMICEWEEZ2E
b-cb:%ﬁ.]i.ﬂl..!ﬁ,:ﬂ!.n].

1) 2 ZAXF 7 AEDTI04 &)L

FAZTFIAEDTIMEE, S, Typhimurium (ST)
D77y —VRDTIMD Z & %L, @mEIEST DT104
HHNWEDTIM EEFRE NS, BESTO 77— 28
3T D 7 7 — DI T 5 E /N — 12 & 0 260
PEZHRBlENTBHOY, EATIENE— E7ZEME
MERTICBVWTEmETN T WA, DTI04D4EY 5,
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Table 8 HHFERX I F 7 AEDFEAfHER

(1973-1998)

SEF i 4 2 B (%)
ABPC-CP-SM-SU-TC-KM:TMP 1(0.8)
ABPC-CP-SM-SU-TC-KM ‘NA 4(32
ABPC-CP-SM-SU-TC- TMP-NA 1( 0.8)
ABPC-CP-SM-SU-TC+-KM 18(14.4)
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ABPC-CP -SU-TC-KM 3(24)
ABPC «SM:SU-TC-KM 7( 5.6)
ABPC:CP-SM-SU 9( 7.2)
ABPC  -SM-SU-TC 14(11.2)

CP-SM-SU-TC 1( 0.8
F O 27(21.6)

& Bt 125( 100)

Table 9 SHMFERXIF 7 AEDOMHMER (ABPC-CP-SM-

SU-TCH IZBIFADT1 04D F R B FtkiR
(1983~1998)

SEHER 77— DVBIRIE DT104BR%(%)

1983~1986 5 0
1987~1990 8 0
1991~1994 24 13(54.2)
1995~1998 25 18(72.0)
& & 62 31(50.0)
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SM-SU-TCH D Z L7 x = a—)Licxdd 3

MICH 7R
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Tp—=P MICs, ( 1
< = 100 50 25 125 6.25 n(ghml
DT104 (318k) 17 14 100
DT104L041 (318%) 4 4 6 17 6.25
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Ehrlichiosis was previously known only as a serious disease in veterinary science.
Since several new Ehrlichia species or strains were isolated in the 1990s, however,
ehrlichiosis has been characterized as an emerging or reemerging infectious disease
with increasing interest. Today Ehrlichia is known as a major vector-borne pathogen
to both humans and animals. In order to understand ehrlichial infection, it is neces-
sary to appreciate the roles of animals, animal habitats, and vectors. It is also very
important for veterinarians to diagnose Ehrlichiosis of animals correctly and quickly.

Thanks to the recent development of molecular biology, the phylogenetic situation
of ehrlichial pathogens has been reorganized, and more specific and sensitive methods
are used for the diagnosis of ehrlichiosis. In this paper some important aspects of
ehrlichiosis, which include epidemiological situation, clinical findings, and laboratory
methods for diagnosis, are reviewed.

1. [EL&HIC

TV v & ViR Ehrlichia, Anaplasma ¥ i=\3Neorickettia[BHIEARDBRICL OB I 52BN T v FTRT
H5. FERI—IY v e TIEIZESE LU THIESES THEELBRYYEEEZ SNTWRM, 19904FRIC/ > TAIRE
RETDHDHEHTRE EHFLWI =) w b 7REAS SN &L T, AEHYOMEFIZE>TEERE
GEEEEERMEOOEDELTHAENSLIITRE, Tk Yy E 7B OBBICIZEEANI Y —ELT
THF Sk, BEUMEEH E L THAMILBYAEE L T\nad, AEBPDT—IV) v ETEZIE
L<BWieEL, FHT2-0I03, IHSREEZERIKDWTHIEFETZLENDSHY.

DHRETIE, B IHRATIC NIRRT 2R TRYIOT—)V) v £ 7 & U Theorickettsia (Ehrlichia) sennetsu
AWEINTWENY, ZOBENTIZFIZEGT SAnaplasmaDENIE TV v b 7HEDEMFHRE LMo Tz
TOEDBEETDH, EEBIUMESREBEN A THE VSN TVERATIEAL, L LIEFRICHS EBCKT
32<DIT—)V) v E PREBENBEEINTHEY, EEMEEEBRTOHOAT R T, KOIT—I) vy ETE
EREEMAOWEIZET 2 EEAERE L THRREICEREINTNS, ALYOEBENEBEISEAITES
FHLE WA THRE L EREDY, LWOMBEDSEICBAT2Hd LNBWIRIEAS S, AR TIELERNZ LS50
STNIT—)VY vk THEEZRSEOMEMICHEML, ELWBINCES O BEREY, BHRERDB X UL
oW THRTSZ & &Lz,

% IIOKREEPHKESR R EE - 898 TT53-8515  IAMEEI6TT-1



22 H T B SR

2. WREOSEEEMFHIEIR

(1) o %8

ek, Uiy FTEREFEROSEIZEEL TEYS
g, IR, dabbigiE B Noy—, R,
WS AR EDBVIZEITWTITONTERL., T—
WU ETEDE L OFREME Y 7y F 7RI —I Y v
t 7 j% (Family Rickettsiaceae, Tribe Ehrlichia) 1ZJ&
LTz U LiEsE, thodliEsEmEek VryFy
CHBEIZHEGTMITBNICHES NS L2124, &<
I216S rRNABEFB LU a v I/ F NNV HEEET
(groEL) DIFEFANZE T < ZHFEN S EIRN S
NP, Chicka &k — 1) v b 7 ikERAE
BUryFT7RMEGEEL, Bikic7 73 XF
(Family Anaplasmataceae) \ZJRT B L &izofz. &
SIZT+ 7T 7 AIBEOWPRIZ, Anaplasma, Ehrlichia,
Wolbachia, Neorickettsia® 4 DD #H L W E (Genus)
DI N TRREOBSEfTONE (Fig. 1), IT—
W)y e TIERRED BB DT oK E
BAEES LTI, @Cowdriald il ik L Cowdria
ruminantium (LF07K9E) W3 Ehrdichia BIZ S i
Z &, @Ehrlichia equi (FsDIT—)L v Uk TIEE),

_________

305 2003

Ehvlichia  phagocytophila (4= # 4% #¢), human
granulocytic ehrlichia (HGE agent, APEkIERME T —
Ny DETIE) BT XTR—FEEN, Anaplasma
phagocytophilum\Z i — N7z T &, @Ehrlichia risticii
(BAR k= v 78, Ehrlichia sennetsu (NOIREY 12,
Neorickeftsia hebmintoeca (KD EHRFE) L &b
Neorickettsia[BIZ SN ETh B, 5Tk
7+ 75 X FHIE L T\ 7= Haemobartonella B £ T
Eperythrozoon\EMycoplasma E3T#TH VD, MollicutesF}
ZBHLAL 25ICEE, STEWFENFEEZIGAL
feX—)VYU v b THEDEFHMRNEAICEBRENT
BY, BETFRATICED, FifEEBDNDHEEEISKL
EMRPMSMEIN TS, DEICBVWTHEA
W - ka5 Ehrlichia muris™ """, Y h¥2m5
F A 2 NHFE R % 5 B8 D Ehrlichia™" 357 B
SN TEOEYFEMIERBIRINT NS, &b, &
FTWELLT, ERAFREED S Anaplasma, Ehrlichia,
NeorickettsialZ L D E U DR ERHLT To—)bJ »
7] EIERZELEL, ERFRREEOZAIIHIES
LT 5.

__________________________________________

Anaplasma phagocytophilum
A.phagocytophilum (E.equi)
A. phagocytophilum (HGE agent)

Anaplasma platys

Anaplasma bovis

Anaplasma centrale

_________

— Anaplasma marginale

Ehrlichia detected from Lovatus

Ehrlichia muris
Ehrlichia chaffeensis

— Ehrlichia ewingii

.........

Ehrlichia canis

e Fhirlichia ruminantium

_________

Neoricettsia risticii

. . 1

[ Neorickettsia sennetsu !
1

1

1

i

1

1

Neorickettsia helminthoeca

Rickettsia rickettsii

Fig.1 16SRNAMEGETEFIICE DL 7 F 7S AVEBRRED RN 958, Ehrlichia, Anaplasma, Wolbachia, Neorickettsia®
ABDEEND. B TEBORIckettsia rickettsitl 3BIOEZB T 2B /ZHICRBICEOTINS.
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(2) =Rk

I—)) v E7EREEZT, 02~2 mORKESD
Bk LMoy 5 ABREME T, fmikiiao
flEEmcEicasheERl GAKR ZED, €0
PTHER (Morula) EIETIN2ROFEIRICHEET
B, BRPROEN LR MIREEFRICEDRARD, B
B (BERk{ETr—)LYwb7), EREk EhiEkfEr—
W) we7), RlnEkEIEm/NMRNTHEET ",

EELE A~ O T —)V ) v b TIEREEOBERITIE AR
o H—Fi R RETMNEE TS, Ehrlichia BB XU
Anaplasma B B EIZ~ ¥y itk > T, £k
NeorickeltsiaJ& T AL REICFHFET HWMRICE ST
HArEns, #=EXEE chaffeensisiTKENTBWTE
HDREENRETIY (reservoir) & L THR RO HETETR
&Y, <5 = Amblyomma americanum DT S
TETRIPEAERRL TWAY, Aoz o
BABOPAADRADIEICEST, ThbbETI=
F T & o TE. chaffeensis \WERT 5. 2N
helminthoeca V3 8 12 35 £ ¢ 5 W 1 (Nanophyetus
salmincola) VZIBRHL, KOBBREOEBATHYMN IO
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PR SEFEL TS HERND I &ITX o TR
T35, WMENT Y —PREDYOSAAICITHIRAY R
Hapid sz, INSOFHICHhbETENTND
Iy ) eTEOHABHIRBENTHS. LALK
DIT—)V v b FIEEREE Ehrlichia cams DX 5 —
THdr2 V403455 = (Rhipicephalus
sanguineus) VIHFrh QFHED S WA, —ERFIC
ETHL AL TWEED, E canisBEEED SRS
MR TH B, Table 1icERIT—ILY v b PIER
FARDERE Y, NO5—REEZDILMEERT.
B, 7F7IAIROETSHI20ED0
Wolbachiald, T FE THIELBWAOHEREMEIZTH SN
THB5Y, BRREOHZDY, 3745 UTR
EOBBEBEELLTHEL TS, 2RED20M5
5% DiWolbachia®RA L THD, BRAELEDAREZ
HlEd P ERNSER S ERITZETHS
LT W B KR AR ® Divefilaria  immitis 12 B
Wolbachiahi3tAE L THD, TOEFIIRERFEE%
EFLTWEENIREDHB",

Table 1 Ehriichia, Anaplasma, NeorickettsiaBBEEEDIBE, o4 —, RESYEIUHEN SR

LR (eSS Ry F— RETEL HiFRAY 53 A
(DEhrlichia
E. canis Dogs R. sanguineus Dog World wide
(cats ?)
E. chaffeensis Human A. americanum White-tailed deer USA
(dogs, goats) :
E. ewingii Dogs A. americanum USA
E. ruminantium Ruminants Amblyomma spp. Africa
E. muris Mouse H. flava Japan
New monocytic Ehrlichia
unknown Ixodes ovatus Japan
@Anaplasma
E. phagocytophilum Ruminants I 7ricinus (Europe) Mouse Europe
Human,Horse I scapularis (USA) White-footed USA,
A. platys Dogs R. sanguineus ? Dogs ? USA, Greek,
France, Italy,
Spain, Taiwan,
Japan
A. marginale Ruminants D. andersoni, Cattle Africa, USA,
B. microplus Deer South Europe,
Australia, Asia
A. centrale Ruminants South America
Soviet Union
@ Neorickettsia
N. risticii Horses Trematode Freshwater operculate USA, Europe
Dogs Snails
N. helminthoeca Dogs Trematode Snails and salmon USA
(Canides) (Nanophyetus salminoda)
N. sennefsu Human Trematode Fish Japan
SF agents Trematode Japan

(S. falcatus)
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- 3. FEREBEAEOEH L BERER
(1) RoxT—)) v T

NI L THREEZR T OMEMAEL THE
E. canis, E. chaffeensis, E. ewingii, A. plalys,
A. phagocytophilum, N. helminthoeca, N. risticii7)iH]
ENTWDS. E camisiE A&, E. ewingii, A plalys,
N. helminthoecald X, A. phagocytophiluml3K, 15, 4,
N, E. chaffeensistI N & R CHRAERENH B, WolE
DN. risticiild K TIIERBER T O HERZENED 5
NT3, boEbHEFPORIZESHHLTNED
V3E. canis&A. platysTH 5.

@ E. canis BYE

E. canis BEFUEIZ1935FET N2 = U 7 Tl O
MENTLLE", HRPORTIHAERENHS.
E. canisDN\P F—Tdh57 )1 031535 =H,
Hiih s, S SICEmO—ETHAPIZLES
SALTWS, 24004235 3HAETHPHE
BORICHEBEBMIFET DM THSLH, AMNTHH
RENTna"™, bPETIEHFBENHEEENTNS
DUEA > EXR T hSRELZKIBEDOATH D™,
E. canisHUABIERDBFEDMESNTLEA™, i
RIS HEIRE. canisiTifl & OAFE RSO A HEEHE A
S5, BEHOEREZR S M TR,

A ZIC K BFEIRENIIRFEFTERTH D, &
e & ZMTE L S R T B BRI E R AR LE BRI
RBATS, BEMEIZX2EHOB IS, E canisld,
R SN, MR, IR o frfll e R B L UV
MO HEEERHIRENTEMEL, TS Olikds Dk &
EREINE (bR, B ilEkd, i) 7 E DR
WRIEERZEL S (Fig. 2). BENICI3FER, Bk,
RERA, U > NEGNE, IE, IR, St Wk
R, fiige, MRS, fimEm Rkt e lw
HY5, ¥y A5 EAEQIER N 2T, gl
BfrL, s (RERA, U EIER, MOE R
K, WMEREZs, dnfgErm (Ghiim, dEEH D, ARG
i), #i, ATEZEET BB, ko R
EIEAEENSEEICASND I EMNHDY, Fiik
HISEERT R & LT, ArEicidd/ b igied>, B ki
A JERAEMERAS, FARMEANCITEEREM, 1
Wigd, @ o7 e, K7 )72 e, EHil
{RIEER, AR ENBSND T LRZ NSRRI
MR, &2 070 e, BLEREEIAE W IERE IR
HizarohaZebdd M vIo7) MmiER
E. canisIEHFEDHEBEILE(WFERFEOVDLEDTH DM,
WHEEBEZZ7O—28, FHICHEIO—-VICRED LN
50, 235 OEEHEHESEET R 2 RS R 12
TED 2B E IR 5720, @il E LT
RIRA ORI £ 3mSR A% ELLS. Th
5 DEMOFATHICBNTH LIFLIEZh S OBER &
DMENB DS, FHEFRE L TRIRRWL
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RERHA I, I A e o8I aE, MRS s & o
FEIEES P EIES Y > NNEROBMAED 5N 5.
@ A platysEHE

A platysb Ry F—kEZENTWA Y004
S IY Z ORI THRPIZHHL Tha, bt
ETHA platyslEMHER DR EX T ZATHEL THY
EEE S SR TEANO RS ERENZYS
ZHhSBMHETN TN,

A platys\TTEEEMNICERAR, M/MRICEREL, @
MR TGRS 5. RN 7 ~1MBTH Y, i
IMEIZERIOPURMENZE(LT 2720, FulMgHiffs
PEAETN, UKD mAMREDRENEL D EEZS
nTwa™ ERRITHEIERTH 24, EE
DO RIED S IEmE 2T 2 2 E8H 5, i
FEEIR 1S 2 BB TEROR VIR Z 579,
A. platys SEHE 35 44 R R RE S i et A e &
LEN B, MRENZ 15,000/ 11 ¢ i 0 B iR A
AN 2 ~3 HEEE, FO®ARMETEYM
(200,000/ ) icfZ L, HUTMT 2", BRIMDA. platys
RBYE TSR WS #RE SN TV S, fho
His Tl iz & A EBRKREIRE 29 2EMAMNRE TN T
BT, FEMEICHIIBZER S H D Z Lol nT
W5, TEEZINCIEFREOHRISLETH S, KiY
M EREEF L e B A DR ERIC & D S 72 inclusion
AEMUMRAIC I E NS (Fig. 3). & <ITIVMRICE
WIEINT 1 —O— b aMEHT Uiz B AR T 5
ERRI B TE S, 7/ Linclusiontd, 1f/hHikk
IR E Z2 R TR IR S HRER E TR s hi
WZiebbhs,

@ E. ewingiilfe 44

E. ewingiiV3FE R 44, FERIERIZEKEET 20D
FAWE canisDF L WEEEEZEA SN T, E ko
FEAEIRIZIER R TH D, R, TREBEAIE &
M, R, Zm,  dohRiEAE, U > EIONEIR, £
FEMMEERE EEZZETEHEY F, EIEHE, R
IR, RSSO R, WL O R, B R
Wi EOMBRERDEDSNDY, KETRAD
E. ewingit/ EHERIRE SN TNSY,

N. helminthoecald4IE

N. helminthoecald X, HE, BETZDOMOEED A
XEII B ARG ER I IREAR S L THIS N,
HKERKFEEREOA LT, T2b2, AUTHLZ
TS 5. BIEN. hebminthoeca T &G L 7=
i1 (Nanophyetus salmonicola) HIZ74E U j=fif % 4 TH
BTBZZEICXIOERT S, @Y, BREBES~9HT
Femd . ERARAEINIZFEEL, TR AR, mEnL, 7K
BetEs v Uik T, Bk, S EIED S O higs
WATdH O, MBI ANG O i & BTG58
ELRRETHS. MURBERSThIRWIESITIE,
RSP R OBIEHEILI0% &8 A 5™, EEH AR



mERESE 2 £

ICHBE LARWOTRENEES Tz,
® A. phagocytophilumBAIE

AN, A . BOERTHD, ThTho
IHE TR 5 &SI S MR 2 (ko 7= B 2R
REINLERESINTWS, K HxEommIxdL
THEBRBENKILT 50, —BRITREEIZSEN &
S P gy I

(2) REHHOIT—IV) v ETIE
@ E. ruminantiuvmBGAE

E. ruminantium\3, il % TCowdria ruminantium
DELTHSNTEY, 77U AmE <¥HTZAA),
AU TN HT B, FREEIFOLEDMENK
B X OFPERIZEEY L, 7KJE (heartwater) X
=i A BY 79E (Cowdriosis) & Lidd1 2 EHE/RE
WESIFRIT. LKEEWVIFRAIE, AFEORREE
BOFT RAGDIEKIE, [BaiANE, MiAKmE, [IEAKEEITR
BftrenszEhsmELTVE, R7F -
* 5 575 Z[RAmblyommaDEE O T ZTH 575,
E. ruminantiom IEFEIE T3 <, ¥ ZOBAE
OHERULICE> THEERBAT SR, IFZhE
FITAE L - B0 i R W RSB I T &
l/eB™, BERER & L TIRFEEL (12°C), JeREskiE
B, WHEOEH, HERRE, hEE, KEE, 25 RRS
EOMRERN A SN B, HRaMERITRMERY
FEDBE, EFELEIRORERE 1 ERBAICETCT S
M, EEERERCE - TRBR I EMNSN TN
B RS BRI B W TR A, AN
STRE, RN R AME, WHER, A RUFZ—
3, RERZEOHRFEENZET 50END S,
@ A. phagocytophilum/BHLIE

8T DA phagocytophilum I FIE 1S i £ T,
FoM iz BT BE. phagocytophilaiEHic E L THIS T
B0, B4, R (pasture fever) H/-|dy —#t
(tick-borne fever) & XI5, X &—ILL ricinus
THs FEFETKEOE MNEREET V) v ET
BXUBBERIMET -V vy e T ER—ATHL LS
Ni-. F=oiEh, HAE WLEE, RSO A RS
OEWRERICEGET 5. FEHERIZFERR (40.2~41.7°C),
TRARE E—BINEDET, WARORD, MEE
DIETF, IFREEHNORESRENETH S, FEK
BEUEH Pt s E DI EERDALSND I EDD
M FERZEWARERESEIDSTL, £
FHEELDRE LS.
® A. marginalelEYLiE

A, marginaleV3 4, KB X R A QLR D FR
MmERIZEST 5. R L 7A. marginale®T0% LA E73
FRIMEODFICHE SN D Z & S marginale D4
2BV, A centraleFRIMERO P REIZEET DD &
W TH D, H oY Z@Dermacentor, F <
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4 —[@Boophilus DX ¥ —DIE», TF, NI,
H s E QW 2B AT E YR B D DI IR
BEZEETA2ZEBHoN TS, K HEK,
F7UAh, FEE A-AbLFUTY, BEEFOT Y
FIZELSMHLTED, bAETRIEERIRICIEE
INTW3, EEENICERA LA marginaleld ik#h
FRMEBRPITHETE &l &2 VR L, RAITHTL Wik
HnEahTn< oEEREnEEmICBEE L -6
REEIRASAEL B, TR BRAKR, IS FEH &
SRR, Wizk, {ERE, #E, WEALSKSGH, T
TAHZEEHD., A marginalel 2T B4 ORI
FEMc X > TR, —RITFROETE L BITEE
A<D, 1 mRMO4TIdmEEMEIEFI A, 3
FELL A4 TIiEE 2 TEGENAEmA A U 5.
PRk Iz B ¥ 2 Anaplasma & L T, {IZA. centrale
BILUA ovisHEHI BN TW A DA marginalelZ b X5
EREMEER< fm, A centralelTHMEOFIZHE
L, ¥4 L) 7EYYE & &S ITHEURF OB mERE
ODRTFEZEALENTVNS,

(3) BoxT—)VU v T
@© A. phagocytophilumIE L

BDA. phagocytophilumEGAIE X LA ERrlichia equi
BHEE L THSNTWEbOT, KEDOETIHEL
H5%5. WEKTE MEREET-IV) vy T EF—
THH, BETOHRMMPOITPEREISIFEEERICRSE
Ealga s, NaREREETZ—IL) v
fEE XIEND. NI ¥ —EL scapularis B LT
L pacificusTH 5. EHRIEIRIZE, FEEL(38.4~41.6 °C),
AR WEOFEE #oE, EHEFALRETH
75, FEERIIENY. RAEREZENREL T
/A E, BmERECE, B, FEEARMAT
H5H",
@ N. risiticiife Y iE

A 9T RE IR b= w 7 )IIRE TR DS
DREFIBEDENTLLD, BORITy I
(Potomac Horse Fever (PHF)) & XiFh T,
7=, A. phagocytophilum DIFRRIERICEHT 2 DIZH L,
AFITEEMPEZEKICHREINSOT, HHEEKE
T v EeETEESXIENS, N ssiticil3 D
Neorickettsia 5 R & FHEIT, REHULBRATEF AL L 2k
K13 B (Juga yrekaensis) 238 U TRIZEERST 25,
Li=ni-s TARBOIEAEIIZIE, FHoBIT)IBOTHEE
NEBICEFET 2 E NS EENLRRFENH S, BRRIE
&L TITFEH (38.9~41.7 °C), TRABODIET,
THIAEEMATH 5™, FBHLERE ZEETH O,
TELEBARIRDH 5415 £ [ AT 59 O F8 54055 Wk
(12~18 ) EFEmaEns. TO%, HEOFER,
PUfiEAn S FIE ORI, i, T, BRBELE, wmiE
T EDERD LY, BRERIZEL<LT2~3H,



26 Ll 1R PE 22 e R

I 2 ~ 3 EMMEE L, PiEDERS EHikE P
M LB RssThbhd g EicEST &S
HB (BIERITT %)™, BEAEENRRELTH
Hiizixa ek AE, #IicEmERBEZAEESS, Fimdh
Wigid, miiRiEs ENBEEEIND™. N rsiticiild
REFITH U TERBEAR, BARBREH S #®
HaNTW3™,

(4) A\OZ—)bY v ETIE

19864EKET, <& ZHIneEs, JEEL, R, MiPA7R
ERRTEBREOAMERAIZT=)ILY v & THRRITFHIRE
W5, TEMEPICE canisPifEpiE N0,
E. canis® NERBOEDSEDNEY. L LAFIZZD
%, E canisiZE 2O Tl <, HFE chaffeensis
EREET I LML MCTNEY. TN EREIC
Iy e TERAOHEBRES L TIEAS N,
Z D% A. phagocytophilumPE. ewingit RGHE A1 5E R &
NBE Sk
@ E. chaffeensisiHiE

E. chaffeensis\I N D BEERICEYT 2 HEAKTH D,
FTOANDREIYEIZ E P EERET—)VY v & 7E & IF
T 5. RT 5 —"TdH DAmblyomma americanum D 5}
MicdHET, FELTKEANTEENRESNTW
5, YIRS, 5~10H QRN E®RTHRIE
T35, BRREIENE 7RO ERERL, £
< DEFILFER, W, DABEET 2. B
DBEITHEL, B, TR EDOMLIEIRD, i
25% DBFITRE EDIFREFERIREENTNS.
E-EEECENEBRTEDEREE DRI EEH
%. FEBITIEN (6 %), THERLLHEICIIZ
ENEDEMNTHEHZZINS™, MEHRETIET I/
5227 x5 —EDEMN, &7 rimE i
W, AlEk@Ed, BmizEARoonbd. BEELEN
56, RBsENEEE, B1he e, SRk,
I B5 B AEBERE, FoiE, BIRRMEIZRD Z L2550,
BERII2~3%ELTNTND"Y, mFEMIZIZ
E. ewingii %°A. phagocytophilum & M 387 G HTEED
5N 57, KERNTIMIEFWICE. chaffeensisBEAYE
EBMEINE2EOBED D BEBILE. ewingiif
SEE VLA, phagocytophilum EGIETH 5 & Wb T
WA,

E. chaffeensisiZ NS HRIZH T BFEYE, BE
ODRETDE L TORBEUVT 4 OEATEE RS %
BiLTwa I ENHEHISNTWSA, RBAHLR
HZW, REMRWCEBBRRETIE, BRARERDOFEER
AENEMoEEVIWENH B NIFTHY, ROHE
ARG B E I N TN B,

i, WE TR EER O BE OFARRE &H
GFREOER ) SE. chaffeensis B B OFED
WESNTHD, oy <Y Zodes
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persulcatusiy 5 FIRAEE TR E LT NWE™
THE. chaffeensis BTN AT TFT535=
Amblyomma  testudinarium B X U1 T > F < ¥ =
Haemaphysalis yenih» S S 17220). HAETIIA
E W & &0 TE. chaffeensis OFEIZED SN TW
BV, SAVIFSSXI DI I FIFI_bH
LTV, SBOAEBLIUBEDOREEC
FHEENBLETHS.

@ A. phagocytophilum BRYAE

19934EITKE I RV IMBLU I 2O T
EOoT—)V) vk ZIEREMRE equi) &FR—HETFIC
LHBYYENFER TN, BEILAE ZHDEEENIR
sk ERTE PEERET VY v ETESE
YUT2b00, ZOMEKRIFERIRNTHEET S &
S, bErEREMETZ—-IU v ET (Human
granulocytic ehrlichia (HGE) agent) &IEEh 5Kk
IZiso 7. RMKOBERERMET—)LY v & FEEKER
TR, BiMhsbmETN, T650KEIER
E. phagocytophilaE TN TWi=. FO#%, BLRL7= Xk
S IZE. equi, E. phagocytophila, HGE agent|3 {5+
iR —flcEaEE N, AFHA phagocytophilum
IZEEINE,

NG & —IHKE TR scapularisB XL pacificus,
FFMNTIEL ricinus TdH A" BRI BBk
I-NNUwETEERUL, 41XV THROER
#RTH, BEIDBIFERNETHD, ERBIUM
RibH 5N, K3 H7DIN5¥5DBEICHLE
SR Bl WERE, TR AT, F7230% OEBFICIE
WAERAMETNTNDY, 1T% DBFICERES
MHES5NDH, EBEOPIRMRERIIENTH S, 5
Bl (0% Ki), REIZ S A L Borrelia
burgdorferi DEF % PE S G E ITIEEMA KA 50
5", MmikkE TEELERKED, mhikEd, 73/
FSAT 2 T—EFOWNRENEDSNS, KEH
FEEICALSND £ MERERET—IVY v ETIE, RHE
TEMOHDIZLRT LD BEREKREET Z L0
LNTVS, KETIZEEOFEIIARBRENBLET
HBH, BRI BERMTHD. B, 7A1ILARK
xRN RKHAE, BAR, LIIE, HEHEREZE,
AMIERASY, —a—0O)8>—, HimEmL EAipEsE
Lod

L, A phagocytophilum DiE{zFi%, PET 2
W2 2F =L persulcatusip 5™, FEETH IS

k4 F < & = Haemaphysalis longicornis& > 2 )Y T

XA L persulcatus?p SHEHENZY, I SIICEET
{3 A phagocytophilum BHEEFE BMESNTH O™,
TOTIZbERFNGMTEIENHEME > TER,
HDAETEBRE HETFHF BRI N TV AN,
@ N. sennetsulBHIE

N. sennetsuld BIFR TRANTHE R S N7 Ijg ORIR



(L R 2 R

KTHB. N sennetsuBYIETlE, T, FhE &
AR, W, E9Y ONROEENSR SN, FEH
BPRL D BB Y >ONERO HIR & BBk O A A
ENBY. WEHERTICKON sennetsulBGE L BDOR
SOEMAHAENTWED, RIKFETLIRSR
(Stellantochasmus falcatus) 7513, N. sennetsud O
N. risticti\Zii# TdH ASF agent Az Nz, &
IETIZN. sennetswEFE DFEAEITHE SN TWARN,

(5) Foo—=)LUvE7

Pk, #irli=x—b) vy E7EDIEMT, &iED
METHHEE NFROBRESBNSDNH D, A®
KB T 2HFEEIFRHATH 5.
@ E. muris
EMETHEINZHERNAS YT ZA0MEEEL <
MEA X &2 MPEHERTHEEN, E murisE MBS
N B murisiIRHEE O IR S b EETHES
NiziEh, wEE, JtimEs s b oS e IS
HALTWAREEX SN TS, FimiFESRED S,
AZIZL®D, BB, 5% fE BEREOHEDHYSRMNS
bR EINTSD, BROFTREEDHZ2HDO,
REAEO S EHIfThR T W™,

@ Ehrlichia detected from Ixodes ovatus
BEETERENYT hYY = (Ixodes ovatus)
M5, T AEFEEORREERTSEE Sz, ©
NS OmMPERTIIE. chaffeensis\ZITL#% D Ehrlichia T
HETENEASMERD, T AITKHT BIEWFERME
ERTY. ZOkbE MEERET L) v ETE (E
chaffeensis) DEFREERET IV ELTHWSNT
WaW  Eh O RIHEEENEVD, BLIE
SER 2R E R WSIEBORRAEOBETAEEENS

MEETNTNAY,
® Zofh

4R, S TFHEWFENFEEBR L ZEFRAEICXD,
HHEOT—IVY v £ 7 AbBEICBEET D AIEEMED
REENTWS, ElFEOYY hYY = (Ixodes
ovatus) ®RFELEH O K7 3 X 2 (Rattus norvegicus)
G, Ehrlichia & Anaplasma® BN BT 28 L W
Anaplasmataceae’8 (=T (15583 X U'TK4456) 73k
SNz (Kawahara et al. RFER). £k, ZEOANIC
FELEIY Z2AWEFREICEL ST, BE W
M, EIE0FROF IS ZMSE. ewingii LI L7
Ehflichia iz ¥Rt h ™, ZhicEl L
Ehdlichia T a7 7V Hh, %4, FXy hOFOY
F oo BT TS,

4. T—)LY vy ETEDZENE
I—)VY) w e TIEDRZENE, iRfTHIC BN TIRES
SR, BEAER, BAREFMFREZEL THHEE
BWOARNTESY, ERTHTIIEITERIZEY A
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RlzcT—)LU wETEZZFETFSNENEDINPIEL W
ZHADAY— bR ERED, LML=V vy ETED
BEERMEIRICIZ I R b O E 0w, FiTHh, JF
RITFHOVTHICB W THIEEZINICIIREEICET
BRESMNELES, T—)V) v e 7IEOQREEMAILH
JaRNEFETH S0, —BMEICANSNSEFE DR
FEAEATERY, 777 XAIROMEHITON
Tix, TEREER, MmMiEFNBEUH FEMFHIRES
ENiEkE RSB, LTI, ThThOREEOREE
BT 5.

(1) ik

T—)VUy e PHEOZWHEOHRT, KIS THA
THEE DILTERESAIREE TH 0, ikl iah OHEER
hERBT BRI, FLATRE, 9 MEEELL
Diff-Quick fefa/n oo~ / 7 AF—RENHNS N
2" RAYMmEHERICRERSZED SHBEEITE
I—)VY v e 7BROEENRH LIRS (Fig. 2, 3).
L L &FiERAOERBRICE S &, Kimpizs
EEABEZINZMME, —EROICEEMOIEREITR
SMEEVIEETH D, LnbREMICHRT 5%
FIZIEEICDETHB I EAHENER>TNSEY,
WERTER, BER, f/RR ST SRR AR R R T
A2BEIE, enkXoNTr—a—brEMEICL
FREEAEZBETAIENEELN. b,
N. helmintoeca®ds & OE. ruminantium/B% % TR AH 1
iz BRI B LN,

(2) FRIEHEBILE
RIEHBEFEOTEE, R X2 ITEEEAT O
ZEN F T RERBELOMEYY, Hitxz—)L)y
L7 RBEEMNE I M EFHT A ADICEHAEINTY
B0 = D EITEERN & T B R A O 2B
THEDIZ, BREAAZANS, &<IZE/ ZD0—F
IO RN R R LR B & > Tl T
BRI TH D",

(3) ikl

TRTOTF 77 AR OMEMIEFHERMITHN L
T2 FYE T 50, O EBMEFEMZENL
OHEBEILo TS, —RATIBAE & FIfk, FEGE
TR ETIgMFLEMA LR L, T ORIgGHRMmD K
X LRMBBEDHHNS. Lizhi> THHDIgMbLE
LR, FREA7mECEZAFE MO T8I
) ow b TGO iR B,

Iy e THEREORDDEEEL TIRE
HYEPURTE (Immunofluorescense assay:IFA) 2i&H
CBREIZAWSHTWS (Fig. 4). IFAQE & 4R
i, Ty ETEOBMETIDR+2THY,
f= & ZIEE. canis\3ES% 7 H CIFAICK D RIHT 5



28 Ll CEREE 2 MR

ZEMTEL", BELBWES, E canisEHRO
Mg A, BEES0A TE = &7, FoRk
Pk & D IREADISERITE R Lis IR D B e 5,
E. canisBREOEMEMIIE, B 8 ERLIAIC Hifk
fliA35120~10240f%, »HHWEFNLL Licg#ic LR/
T35, RWHIEMAS—EZTED s =B a8,
IR RFICOAGRIENH D, HEZMZT I Z&IET
FRWY L)L) v b FIE QR EARRIC I IS PR
MBY, ZERBPELCDZEITHEETDILEND
%, ZERISERCBOKEARLTHIEISZ &
MR TN TNZ WS T )L w = 7D Mm%
MR RERIGSEE T2 LR LIFLIEB Z 5.
FEAE LOBORDITHILE canislzitT 25
EIGETH B4, ZTNSILE canisBERIC LD HD
Tldie <, BPEIZEA DEwihia BIFRIATH 5
E muris®Y < M 2 S ot S Tz Ehrlichia 2 i
RLECECEDRERIETHDEEZONTND™,

FEALT IV v e TIE, A phagocytophilum,
E. chaffeensis, E. canisiZDWTIL, IFAZW AHUED
fRENTVNSA, ENTREBACIDHREEZRD
BOMENDH D, FERiEZHR L T aIFES
IR EEKIET A2 EHAETH BN, Pk
NEOMEDLHIZEDEEINS D, IFADOHR
B EZER TS DENLIN S5, £RIFADOKERE
QHFEITIE, MEBOEHMLBESENKES<HEE TS
28, [EUCWFRENTR—Y > 7L &R ORI R
UGBTI RN RRD &M 3D HICHEE
TLUHENDS.

VIR 70w bk, HEEHUED S OFEERY
PRI T 2R ERINTES 2 &MHHDT, IFA
IZHARS ERRENSVWRELETH S, & <IZIFAf
AR VWIRSITIE, FRNRERISICELEHOMN,
FRZDDRONENTBHOICVIASY T Oy
FMENEHERDY IFAIZE D A7 ) —Z 27 %,
RICVIZAZ 7Oy MECEDHEZR TS LItk
T, TV w e VIEDQMEEZNHEIIR EZ 8T,
Fih, DIRF 70y MERI—IV) v E FREAK
OF—MHORKEZZHT2DICHAHPEINS,
ZAETE. chaffeensis'”, E. canis™, N, risticii™, B
KA. phagocytophilum (HGE) ™ @ [7] — fii PN 5 #i il 12
BUIBHRERNI IS > 70y MKk o T
ENTWVBA, MFFRREEOMTIZI T
Uy b 7IERREZRET AR SN TR,
EH5RUIASY 70y MEIFREICENTWS
B, L)L) w7 REYYE DI FIIWEIC b RIFA S h
TWwa", JIRF 7Oy bEOERE LTI,
SDS-PAGE, BEA®D# >N EDEE, BELUKLET
DHRPUAIS E WS DA T v T Dz, TFAIC
HRTRAEICHMEFMEETS L, BIUMRITIC
ISR U= K RICKELTAHZETH B,
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B FTEEZAAL TR SN SMEENEED
DEBFANFITENRRIEZRT. TFESHE A M
APUEMPFEE N, T—ILY v & THEDIMEZ B
AENTWEH, ELITE canisiZB L TIREDIFE
MEATHD, TTICEALENTHRENATWSH
A& 5. E canisHiE Z30-kDaF EAMEERS (rP30)
ERHWERy kA A/ TOy MEIZED, KOs
ZWNRIRE CHELL LY, BEXETIRW 25
DE. canisiZfiF v MBHRENTWSA, FOHhO
Th & DSanp3DX (IDEXX Laboratories, Inc.) i, rP30
THOZEHRELTEREINAEZBDOTHD, EHIC
RNRESEWEHMIZNTWVS". ZDIEMNIZE. canis
O FBIMEERE & LT, (P120", rP28™,
pd3TA5, Fiz, HBRADOERERMEELNEEL T
rMmpA (recombinant Morula membrane protein A) "
IR EMRBERMET— )V v b 7 FEO 55 2 Wi 55 H W
fEEEALGNTVS, HBRABEAHEEZHFEETS
ELISAjEbFEENTH D, ZREDZA 7 ) —=24
EBEFEREICH VSN TS,

ADI—)L ) v & 7REREARDOME X EEIEER
IZDWTIZ, E.chaffeensis®rP28"", rP30"™ rP120""
M, Ei= A phagocytophilum D P47 EIDED p5 e o o
MELTHIRShTWS. E5RFOI-NYvkT
TESRIRAR T dH BE. ruminantium B L TA. marginale D
FlEE A EEERMPEILZNFANMAP-1 (major anti-
genic proteins!) BRKUMSP-5 (major surface proteinf)
&L TiE SR WiEic s S T a0,

(4) =Tl

DFEWFOHESICEY, FELEBFRELED
M ETZINETH S, T—)V) vk TIERBEAOM
EFIZ2WTIE, OB &EERIES rRNA DR HS
PLTHED SNTERD, B ETANE T
frah, Thictk-> GlET2EEdENL 225 5.
@© & LSRN

MY D25 / Aldrestriction fragment length
polymorphism (RFLP) F£7zi3/N)V A7 1 —)L B4V
S PkBhik (pulsed field gel electrophoresis : PEGE)
WX TR END. EB5DHFEDTI—ILYyET
JAREDIERSITIIINATH 24, FFooizid
FH ERFEDMNN D, REOEEMEZ0EET 572
B, INETHhEVELLDTF—FRERES O TN,
RFLPIZ&E 245 / LADRITICE D, N. msticiid £72
SIEH O DENHGFAS SN, BHROFIRRZE
F— 3L THY, HEERDIZZEIITER
MoflBESNTWBEY, LWolEF >, PFGEIZ#4E
MO ) A ZehETHENLMNTLETH O,
E. chaffeensis, A. phagocytophilum (HGE) , N. sennetsu
BRUN. risticii D7 7 LY A LS, FHF1878.5kb,
880.5kb, 1225.8kb, 1262.3kb and 1494bpTdh 5 Z &



L T HR T 2R

MPEGEIZ K> THSMEENE".
@ Polymerase chaine reaction (PCR)

Fifkiak EGbETI—)LY v E TEDZIIC L
FIFENZDOMPCRTH S, —AXIZPCRIZEEE &4
HIZENTED, mMikBEEAR ECTERshRBMAo/
M S bRREAEZRILT A ZEETHSY. Vo
IFSPCROKAEELTIE, T4 3 OAHENE & (A6
HoHBAHITE5ND. &£<IZI6S rRNAZRNIER
FETBHE, oNs 7)) 7 ORERFH] & OILEE
MHZVWEBBBErAeNE I EMBSH. LinLE
TR —h— T —DOFEEICLD, PCREY
O HES 2 R AT 5 T EMEETH D, I
S AR ROBEIGEPNITITODNS KD ITo 1.
PCR&HERF Z B HERZH ORI ST,
RIS DS S N T B850 - pCRO
HRARRTHHKRELTE, funs TV F1E—
L3 BLUFRATy FPCRASHENTVWS, A
v EPCRTIZ 1 RSB o H > TNV OFRROEE, 3>
Z32 20 A7HIEFICE <725 A1, one tube nested
PCR/2E, VAV #RSTHIEBHEENTVSY,
F7-. & TldReal-time PCRIZ &L U EREMPCR S A]
ﬁE"G % 65!'.5].?‘".3!'.“1.““’

R &z B G TIE16S rRNABEGETFAHOLTH >
7o, GEERA EHTLWEEBETRAIVREEZNTEY,
PCRZWIZHBHAZTNTWVS, DEDDMETET TR
<, HEOMETFEINIE T HEOPCREE T 2
TET, BMOKENEED, £/ PCRIEY O
BT 5 2 & T, B ESNIREREDRHRFRINL
BIIMESAERS, DTFRRI-=NVYyETED
PCREZWNZFIM S NS BEFICDWTHREICHETT 2.
a) 16S rRNA

16S rRNAMETIIR® L<MFEN TV 2T
ThY, 1F&AETXTOHEERICD W THERSIA
WEENTWS, FT—)V) v e 7PN
DWTHF—Y O EmDZ V. Sl E
A1z, divergent region& KN SEROKEWERS
B0, MICXBEERNOBNERORES KL
TW5, 165 rRNAE T ICE D < fifFRAY, /23
B RMPCRIZZM & 2 WITEFEREICH > EBJLAS
I-[]J:ﬁ é h-'(‘ l'/ 3 6‘ﬂi.T'-‘.T-!L"'T.|||N.|'|3?l
b) #a v/ EREKT

(Heat shock protein gene :groEL)

GroELOHEIEH L, < DI =)L v EVIERERE
EIZDWTIRESNTHD, FMEFENMPCREAD
E. chaffeensisi & U'A. phagocytophilum D ZWHT G &
NTW3", GroELYEXEFIIE, 16s rRNAEETE
FUT AR TLERNKRZVWOT, F—/HEICBT 240
FEOMITICA WS Z EBARETH HY.

c) T UEEEEESE (Citrate synthase : gltA)

GltAVZ ) v F 7 @O W L EFREITITATR
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DOMEZETTHD, REFNGHIIBAHEENTY
AW SRME, KESOIZ—ILY v b TIERREAOgA
MEpEE N, MO ROKE SIIX16S RNAR{ET
BEUGHELED b REVWZ EANHS MR T,
GURADH R FZ T W = i RMPCRB L U DI
EEF OfFHTIL, 2B XU O R RERIE
IZHRAETNTND "™,
d) epankl

epank] 5T VX A. phagocytophilum @ 531t 153-kDa
OEREEI—RTHEETTH 5. epankl 751 3 —
12168 (RNABEGEFICEIKHOLVBRETH D &
WEXNTVD", Fiepankl] Bz TFHEERFIZA
phagocytophilum D FERIIC K> THERL T 5,
epank] V2TV TREF T NAPCRICE D BRI Nz A
1) 7 4 V=7 DA. phagocytophilum ¥k D144 bp DPCRRE
W OWERSH (B equip LUHGE) 1, KEEHLD
HOEIFRITBFRESNERLN.
e) NadA

ZaOF T IRYRALZLAFE (Nicotinamide ade-
nine dinucleotide : NAD) {2, % < O (ki ot 2B
BT 2MMETTHD, MRAHOPOEEERE
T, nadAHETFIE Z ONADSRICED S EETTH
0D, TZHETE. chaffeensis, E. canis® KTE. muris
DWW THERAARE SN, IR H) D FfifH
PRI A E <, E chaffeensis® I H 51
ThaY,
£) p120: 120kDa SHBEE M ET

E. chaffeensis @ 120-kDafM R ABETAZO0—=
LHERNY E. chaffeensis D2 Wr I L TR —F O B
OEROFITITIHEA SN TS,
g) p28: 28kDafM i Hilt =T

Ehrlichial BB A DOINEEAPOEETFIEII/ OE
J— A FICREOBETFHAEIICESILTED, &
O TFRAIILRMRES N7 7 2 U —HEET
PEERL TS, O 28kDafEE HEET
# fEi912 L 7= PCRIZAL D s T 2 FRE9IZ L 7=PCRIZ L
RTEENEL, ZHEEATHEEENTVS™,
h) Msp2 (p44, HGE44)

A. phagocytophilum X/ EEEH %2 31— R 9 (R
FTHB., LilOEmlichialEP28 LRk, 7 73—
WETRERRL TVRD™,

(5) MIRAD

RO ENIRDEELZZHIETHD, lgold
standard] EIEEN TWBAL, B EFMAMD D,
i bEE TR, BTLORNT 20T
WOT, EmkiaEs L TidAwshikh, UL,
Vo 7= AdRIEEA S EEE U, PuRiRii oD 0ht
B, BB XU TR FER OfRTE &
ISHEEIEIEE A VWDT, BREAOHMEZHA2E
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BERKEWT, T v 7 HEBEEFEOSEEIIIA
JaEEAEE DR S BN E L B0, ENTIRS
<EoNEBRTUMERBENTNEY, Z0LDE
FREKEEAIZ—)L U v & P RIEEAEO S8R s BB
i, MEERRETE S50 EMICOBEGRRIC AT
SBEMNHDS. BEEIE, FRIRU MR E IR Mm
(EDTA FEizid~)v) ) 2= F/213mm L T
kT 5", BEOHMEZIIGRKMLAST—ILY v
E 7 RIEEESBET 55T in vive, ex-vivoB X
Win vitroX351E0 3 BN H 5,

@ in vivoXEIRIE ¢ in vivolEEEIRIL, BRSO
EHWTHHET 2HETH S, BRI 2EEET 5
OOERMPNEERS, LA, BIEAEOY
IS ohopEiE Ty ) E7 DEHEITIE,
YT DDORLUMEE < R EERICETET 2 2
IR DRBEEN RIS SN, ROoT—
Iow ) E ZIERFARTSH BE. canisB XA, platys D
SFEEEITO BB, BE MRS 2 JERR R
92 (). & FOBERRET—ILVY v E TEREE
E.chaffeensis D &1L, RKRBIUEIZEZEAH 259,
@  ex vivolEA&IE | RAHMUBLEZER, AFePER, BN
AR s & O LB B W) USRI 2 A W THiEd
2HBETHD. =& AWEE canis, N. risticii,
N. sennetsuds KON, helmintoeca @ 4} B VA AR 1
HERAAWSN L™, MESSMEINEEFHT 25
F A & T 2L sk s e 2 Sl L T3
SRENDD., RIS EME ORISR Tl
WEWSEFINHZHDOD, ZDHEDEERAEITR
IR BB E AN D HIELDDBREL TS,
@ in vitrodEIETE | PR YIS RN &2 BT 5
ZEIZED, FiIEBXUDNAZEEL THBT S
EMEIREL RS, T—)bw b FIEDREEIIRE,
FTNTNEER, TRk, m/hiR, RimEks & OimiE
PEMARICEST 5. E. canis®oN. risticii® & > 125
BEL-I) v e 7EHEETS72012, W DOhOH
RS AN SN TSN, botbk<HNS
NB5DOTADOHERKBAEMEDHS2TH S (Fig. 5) ™",
WolE S b MATERESFERMAL HL60WE, b ~ERIERE

B
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T—J)VY v ETA. phagocytopholim (HGE) ®4riftlz
WHENREY, FNEMIIEE S IRE. ruminantium @ 553
KHBATZSHE—OMAIIMBEMRTH ",
A marginalein vitro CHERT HOITBEIZVRA N
AHizdifaMmAV s Nz, EEL TA marginale? B
I HAHZERETERN, AE, ¥ kol
SiAlf@, IDESBLUISEG AT —ILY v & 7THRE{AED
SEECRAZT LY, JVRESEESh TS,
E. canis®A. phagocytophilum DIEMITH, E. ruminan-
tium B X UA. marginale?y <5 % AW ToHHES
NTNBE"M™  Table 2iTin vitro FFHEICHWGH
SiildsEL0 5.

Table2 I —)LYU vy E7ERREDIN vitro 3 EEE(C
RAush bl

(1) Ehrlichia

E. canis DH82, Human dog hybrid (MPC-SV
40), Mouse-dog hybrid (MDH-SP)
CDC/EU.HMEC-1, IDES, J774.A1

E. chaffeensis DH82, CDC/EU. HMEC-1, Vero, HeLa
229, HEL299

E. muris DH82

E. ewingii None

E. ruminantium  E5 (bovine endotherial cells), IDES

(2) Anaplasma
A. phagocytophilum HL60, DH8Z, ISE6, IDES

A. marginale IDE8
A, platys None

(3) Neoricketttsia
N. helminthoeca  DH82

N. risticii DH82, P388D1, T84, U-937, MDH
N. sennetsu P388D1, 1929, FL, HeLa, Raw264
SF agent DH82, RK-13

BbuIc

Iy ETER, WoltARKHEADUE, TOBEBRICANSNZEMIT FFY91 7 U > REEHEDHE
ERERTHO, BECLETNTERNTRIIRFTSHS I ENEZN,. TOEDAKIIDOVTE, WhiZlE
ELWBBZET S NIEK EOERRRA > b &ird, AR TR LEBEIEOZ < EDAE TR ELL &L
TWEHDTIFRL, BRIERSDEEVRAED SBEMBT—ILY v E 7EZE> BB, MESH OO0 DRKR
BARGVPE S TND LBFAMATRFE VLWL, 5%, MOBREE S TRAOBHARZERT S LFAL

B O, BEBERMERNROKNESRFAELEDNS.

BB ARDOTRIR L 72T O — BRI M IREL AR EUIZE . (BRI 9EB DNBV R I BT B EE~Y & =it
U v F7 OEEBLUHERICET 2128 No. 14360190) 2k vfrbhhi-.
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PRESENT STATUS OF LEG AND HOOF DISEASES ARE FREQUENTLY
REPORTED FROM VARIOUS PARTS IN JAPAN
Osamu OHOTAKE
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Leg and hoof diseases frequently reported in Japan most of the dairy cattle fed
in Japan are Holstein, though in some parts Jerseys are also fed. Statistically, masti-
tis is the highest cause of death and scrap in the past and present. A noteworthy
disease may be arthritis, which comes close behind mastitis. The case reports of ar-
thritis have greatly increased since the 1980s. This disease is generally reported as
arthritis. But in the items details of most cases it is Periarthritis, a combination of
arthritis and hoof disease.

In this paper I will deal with Periarthritis and sole ulcer, the cases of which are
increasing and tend to result in scrap. [ discuss epidemiological background, etiology,
mechanism, therapy, prognosis, prophylaxis of the disease. I also report the present
situation of Papillomatous digital dermatitis (PDD), which is widespread in Japan.

FL&HIC
BE, DYRETEHEINTWEHFORBSIITNAGA HETHY, TOMICD +— P —FA—ERO K TH
#TENTWD., INGOAFITBITDIECHEAELOPTIE, ABRVEFEEMEZ LORT TLDH, &2k
ERVFINSNDESITR>THAS BEICTFANEBL TV, BOL S ITHHPHREICEDNS Z L0mniY
T, EBESEAREIN, FREHEL TAREADEIPTFENEIVNENSIZANS, FERLABOHRR
i ANSNzA, KM, KEICDOWTRERSNTE L. 2o, KERBOFBHIZDR™, KB m
THREMLU S ZEIBEMTH o 7/2At, 198045EKN 5, EFRECHRNRMESLIhIAD . BIEI%K & XBIE
MY 58, KEBLUBMEMAORIETH 24, AFICEHIIEHREIIEDIIMREEZET HEELOMN,
EDIIBANZAALATHREL, BEREHERHELRSENLGETEELTIDLONERET 50, REDEEEZR
BT 5L, MNEEELORBEE QR LFESEBREZEG RS L TRRLESNTH S bONEFMIZLL, £
JeRFDIERNZEHRB OO A SN, BHREDIES BERETHIEMOE L, FHEIVZEMA ML R LHfTZ
2L, BPfEiRBEEREBOMICIIFERDED > TWD I ALY, R EIIHT B XU HE
LR AT, ZORERDERRANTII SLIZAYIIE Th > THRERMISRENER SN TWEHENEZ L, BiFzX-o
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THEBUML, BBSESIET, MEEONRAZHETIFEBEBIINSZLDHD™. IS ORBIREN
ARTHE—DERIILTHEFTICHSFEEEOENETH D, EOBERITRERENEKET S-0DHETH
D, FOr-OEEEBIIEEROME TEZoNALEIICR-EDTHD. E=0ERE L TIXEMNZHIE
ENTLRVWEDOEREICAGNA I EL, ERERENHITONZY,
REHFFHRENEZOEH BRI BEEIN TS EHRERIE, BEOMICBEES% (REE R, #
WIS (EERURMELED), FLUTERT7TEEOSRE CIEME N/AEEREBAENTFFEN TS, —4,
PEEEBE UTTIZRM RS, MR 7 L7 E—% REREEHM, £/2<ah), EIREME RLEM&LR), BEHBRMK
(REFASES, BEROPIZF), WEZEZC, 2405, BAEREEM (BEERZ0) 2L CTi#dh (BRmBE, B, JEEBRIERIEE ),
EHetERE R ¢ (RUSMERBE ), BHYR (AR, BIUBIERE (REBMEERL, IWVATIVERILVYRHKEE) A3
EFIEN TS,
FNFNOEBOFRIIREICEFNRDSE LT, I TRHEMEORMEBORNS, TFEHEMEmICHD, L
HEE I DM DREFIH L O TRETE P A & BEEE, BIUEBERMETEICOMRE T BIA < EIEL TW S HR &%
(PDD) @ 3EBICERZLITD, JFiE, FEANZZL, BEIWEE TFHHEIDOWT, INETOHEEZSE
12 L7RAs & B PEHE DR FM & OBIHRIC DWW T bR L 7z,

REDEBE

MmO L WA E & EELRSIT K > TIREEN R
ENTWAEN, DBEOIFGER R RGIZ DN
&4 A M—=IVEEITERFREE SN T A 0EFENE
ET, FEMAZEBATORESRMIZED, ol
71— MER T Q010 O8I X 2 R B EH
EEOFER, BENEURL, = 5I0i#ET L TEIE,
S 2D OIS S EmICH 2.

MR T 28, WE, BEEESITenicfhE
L= EWCRIEMNAEL”, b, =&/l T
WHERE, BRXUBHEBZZES bOZBEIKEMRL
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DEVELOPMENT AND PRACTICAL USE OF EQUIPMENT FOR EMBRYO
TRANSFER AND IN VITRO PRODUCTION OF BOVINE EMBRYOS
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For the purpose of flushing or transferring the bovine embryos, kinds of medical
equipment such as the twelve-hole balloon catheter, the automatically flushing instru-
ment, the cervical mucus remover, the ova collector dish, the transfer gun with plas-
tic cover, were developed. More recently a portable dioxide incubator was developed
to help in witro production and reconstruction of cloning bovine embryos. Today all
these types of equipment are put to practical use in the clinical field. The ultrasound
scanner is used to collect ova from the bovine ovary. It is equipped with a probe with
an 18G needle for ova collection and production of in witro fertilized bovine embryos.
These types of equipment are useful for production of iz vivo and in vitro bovine em-
bryos. But they are not perfect yet. Further improvement of these inventions are ex-
pected and needed.

AN —>hTF—T)b, BBERER, Hikkies, BERS v—L, TIAFv 7 AN SEBHERS
EMEOREINCBMEERREE L THRF SN, 408, ChsORBIERRS TEAMICAVSNTVS. TO®%
{1 BRI H R ERBRAMAA SRS 7 D— VIEHSR OO RFE S N, BEEERSHEEICISGEHMAET0-T %
W TIPS S OIFFEINIC & DA S B B BEA TS, N5 ORBIIENDERIZHRITAEEED
FOEHTHS. Lhrl, ZhsOBREBERERENLHOTIIRVOT, SERERDIWENLETHS.
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DR, H o AR ERFOEREA—B EHEAR. LhL, ZThsofiilt 40, EANCALSNATNY
A WMIkRESERENEDOEIFSVIK, 2L OKELIRDENDS. AR TRFITFOIEEIR, BiEE
R ZR BT TERL I N R EBH ORZAERE, TORMEESEERTDWTHHRT 5.
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Fig.2 2/R&E1ZRK/NI— DT —FT IO LR

Table 1 2 &127RBI/SI—> AT —FIVICELD
5, HEMRAE G5ARS, 1986)

A=) BEFR K 90, IR B

1251 21 16.33+8.75 14.90+8.26
27K 21 16.95+6.66 10.00+5.94

ol LowEssR sz, T THAS (1986) 12
SEMERIZ TR 2 mmA D A ) INFIR D% 12 4 Fr BV
TN —=2h5—5 IV &2MIEL, ERDLROBDIZ
ERTREINFEOS W EERLTE.
INETO2RANN—2HTF—FIDORDAEE
[ &6, Smm, BERS. bmmOFEMHTH S, ZhizwL
THAXIN— I T —F IV OIROK = S|
2. 0mm, WEATEEL dmm® A U NFIROHET
HD. 2RANIN—2HT—FTIVTH 2 DOIHER
OERITHIEICESRLIZD, R CHET SN0 755
fHiE Uz, UL TE2AANI—2hF—FIb
TREDHOFAHEEICESR LD, MR THENN
DL TH, FOMDIUITIMNTWTHERIIA L—XIZT
TABRIENHo . ZOEDITLTHEEN:-ZT
NN — AT —FTIVEEGH, DhREOA#EST, i

HEEDPEDL, AALA—XIZEIRTERWERILSHD, NOEZLDETEELTWVS.
A B
c d
{Cd o~ U | e
—xsTes ij\ |]

Fig.1 iz b—2h57—FIb
Balloon catheter for non-surgical flushing of ova in cattle. A and B:The distal and proximal ends of the two
types of balloon catheter. (a) 2holes5Smm in diameter. (b) 12 holes2mm in diameter. (c)balloon. (d) Airduct for

balloon inflation. (e) Cannula for flushing.
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b

Fig.3 #hifEizkEs

Cervical mucus remover for removing the mucus from the cervix before flushing the ova in cattle.

AandB: The distal and proximal ends of cervical mucus remover.
(a) 18holes 2mm in diameter
(b) steel bar
(c) 2rings for vacuum aspiration of the outer sheath

FORRTERENN S ZROMEMIRES N, MR
LB —hF—FIOEHEEORBIETE, I
DENELEE ST,

*  REI vy —L

AR L7z e 250 F THRLUHT 2oz, kiR
AR A =D, 304 MEHE L =0
B, 0HHMTITEEMNS YA 74 ICK D R4 ITHE
EIREMD, FHOKIZILEL/Z100mBEDOEE 4

Fig. 4 #hilZERE LoREE ~5RDL v — I L THEIT S EE (Elsden

A new cervical mucus remover after removing the mucus. et al., 1976, Sreenan, 1978) AifALx6ijz. 19804F
RIZAS EXKETH TIHEREBIZTO umD A v 2 2 %05

*  TEHVERERR D7 AR IR EI R I RFEE D £ D 1o
BRI 2R % 7 ~ 8 A BIZIEFEHicTFE 2 7=, AEEOREIZFEORE T HEENI Lmizd

WRLTENENS, ZOKOTFEREEINRENS
OEYORAZBIET S0 AT SN, 5o
MO THRIBL TWS, 8#AS (1987) (IR ERET
I o DMK ERETSBEEZME L. ABEE
EZ40cm, BEE6mm®d ) I 8 THEGN S 10cm
DT E THEE 2 mmA O 72 18 4 BV 7= 4 S &
EE4mm, EZ43cm®D A F—)VBIREEEM S0,
PURER D e A 5 15em D & 2 AITHHE & EIC B35
TEHEICY FADNTNS, HHICIZREDE
ST ERHERA T T EARABWL RIS ZRI
cmfEERIAANGI Z RS EM O T AL TH 3.

Table 2 FEIHERBREEXBREICLS
FHROEYE (5K, 1987)

RS BURR R WA I I

e 43 13.64£6.40 5 8.5216.82a
. + +
f 38 13.93+6.85 0 12.05=£7.86b Fig.5 BEEMRS +—L

a&b: p<005 A new collective dish for collecting the embryos.
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% JREHES

ZFEFIC R & BT 2 AR FEEESE L
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BAIALEB T 2 EMESTEEENOHE Z T 2N
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e 3/9 5/15 8/24 (33.3) b
a&b: p<0.05
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Fig.8 BOZEL /-12tEss
SHEIAL —RE  NFA 490

After transfer

(=3

Fig.? MZEL/-BERE
An improved non-surgical embryo transfer instrument.

AandB: The distal and proximal ends of non-surgical embryo transfer instrument.
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DR LM N ER R 13 Gallsen  (1987), Pieterse (1988)
SIZKDBETNONEYNTHS. ZOHETILIN
FORENHETH S Z &, Hindn S QUIFE5H3
BHETHAH &, A—FMho6iE0RLUIPFOERILATT
ELEOHEMNBHDH. Lnl, [ERESENEMT &
P, BEHREICEWEITHZEE TSI &R EL DO}
ENEEINT NS,

—HRIZ T4 TldeCG/FSH TULE P 5 IRT-A3
WA AR, AASHENS, Rickd (1996), Yang®
(1997) 1, #=hzEh6 » AR, 5~1ly Ao T4
MEIPFEESIL, EASRICLIVETEETNS,

Table 4 FHifFEM S DEFERIIFDIEER &
FHZEREE (Yang ef al., 1997)

F4= A i 5 7 9 11
Bhinlteicse 8 19 13 3
PETEL 1 5 7 1

IEIRG, 5 BIRRHIEA R E N, FAZanhs
HEipfE N TS, s OEPIEIRF 208
& U7z EARNIR B ER U V308 Wl S MO DR
NLELIZD,

Table 5 RS S OB ENFIMFEERR &
{F9FR (Ooe M., et al., 1997)
AL ER [E] [EL R %k [ a4

5 46+1.5 1.4+0.8

B EITE=y — & L TOBFIREGZ LR &
PEMLT, WBISHEWBIR S T EMSRS, Wi AT
BEEMRITNE, NZRIEOMENES T, TR
EHREED, BTETEZY —0RE EEMTFOBY
PHIEIZKEL TWaD, BEEMEEIZIZS. 0MHz, 6.5
MHz, 7.5MHzhO{lidHDOMAHRENTWSA, D
BFENAZENDOIZEMITEAE L, 5 0MHzTid/h
IO AR TH 5. T IB I ERRT
T 7R ERERO IRy 7 ZAMERBE D, i
FLETROE DML WATRETILHRGENRE SN
T, JE~NOEOFHAEE L, I L TEET
IEEROADMEIIIPE A, LA TIEADHO
FHNES TH 5.

B E TR D AEDH WL AN HD XD HIR
TFEIENEL, ESIEBESBETES. #HEOH
ENEINWEOTREBIANEED B I EITDH, i
IZ&E DU EAIlEA RS % EBolss (1998) 13~ T
V1%, Hasimoto (1999) ASAKRIIFIEIZHBWNT,
HOH1 X218L21G, WKBIEZ40, 80, 120&160
mmHg Tt Lz & 25, EHEIHIWVISG, W5



L T BB 2 R R

JERRWHI THRIRE NPT OMENRIFTH o /L.
B % B AU WS 1 IPNa RN i3 % EREUR T2 Dl
BN 5%, IBF QIR MR Z #EE L e 0K
TEFET S, IPFERMTRELZMES HEAE N
9, MAHZ K SWEIHOMENRIS. ZOFHOk
D, WBIHONERE AN IFRMEERKR TRMZL TS
<READHB. £, BTFR—BENNTATLL
TOHFEBRVESICRBPEETESDONEIL W,

*  PREUREE /T A Bk ds

PN DFEAE 2T T 7= DI kR & TR o T A 5546
BAHFEEINTIRICES TWA., —RICHIVZHTH
WENDH AKIERITIIMHERS %, RKETAL%ELE
#90%DTM, BL IR A 5 % ELERIK% DR
FTHhd 6O AEERIKMETHDEMTSH
0, FEas LESBIETOMEHICIEGRES S, T2

5. OMGEI0N-Z24F8. 9 5. AMGIaN-24F0. 9

Fig. 11 SRROBE REK

Fig. 13 [EEEEH A 155 E
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TSI NI OMIRER R A 8 (Suzuki ef
al., 1999) Tha. AEBAIT/NE (K4 cm X Hl5em
X§E10cm : 0. 67TV v ¥ —HBEDT FAF v 7 WER)
T, ZOPRIZITFOADEME AN, BEES. 3cm,
BE 1lem@/NEO > v — L NICREEN A FEAEFH O
# (Tartaric acid : 420mg, Carbonated hydrogen nat-
rium : 460mg, Silicon fiber : 10mg) #0.35g#HML
0t 37— 562E5A%-300mmHg/NF 2 — A
ROTTHET S, TOHREQRELLD S 5mIDHEK
EANTHAZRAESES. ABEERWsO—>
IEDEH TIETT IR O gefils 77 A BEAEEE & D B8 W EGEAS
B5RNTWaS (Varisanga MD, , et al., 2000, 2002),
Ei, ABEIIZEVED B LU RBHEITEZ f E A%
L, Zo—>4oEHick Lz (Dong Y., e al.,
2008). ZAUIIRMEIZ X B FEOREDHAFIIED 5
A RIFREEMEL e EBbh 3.

P
‘ D

Fig. 14 [T f\%ﬁbf‘#ﬁi

2 U IC

A TIEEE U TR & Ao 2o B U 7= 25 B i b o0 B FE e & AUEIC D

WTis/=ni, ZhooRE

WHOBRRIZAEASTH S, L0HEVDPTL, REOHWHOSHFEENS. BEIHONIV—AT—T)VE

TEANTFATZEE, &iid 5 NS 0emZER W TEICERNMTAT 2L ENRENS.
SR S 20emIEEFREA N T —F IV 2 A L Ia W EIEDEUT AT L W,
BEHRETZHI0SSL 7Y —YF—TiE— 5"~ T CITELLRI

LEBRABMBRIZOTLB.

K TIETE Mol
ZOLIICEMEDEWVICE S TH,
NAWlzhkEd
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5 BEFEILZ2TRBETCEHEKOFEHETESHDITEN., AANEKIENRERLEZRL, £FEEADEHEIC
iroipRn, GHBERZHRES/NIEL, BICEE L THBARERETSAIREZ o7, EREFOFEEFR
S EHBIZENICEWIRSHFE NS, BB EEBET/ — MW O 0L BHEALEREBENBFEI N
2b0LEOLND. BEABMORLEBELIZBESEOHFERRANERL TVS, TOLOWFEEES S AEN SBHE
WEBMOMEIZEETA2LENH S,
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ORIGINAL ARTICLE
FILAMENTOUS BRIDGING STRUCTURE ; A ROLE PLAYING IN THE MORPHOGENESIS
OF TRYPANOSOMA EVANSI
Takeo HIRUKI

Department of Microbiology and Immunology, School of Medicine, Shimane University.
89-1 [zumo-shi, Shimane-ken 693-8501 Japan
[ Received for publication : October 30, 2003 )

Even after 16 minutes of pronase incubation of 500 micrograms at final concen-
tration per 1ml of 0.15M Na-K phosphate buffer (ph7.2), the rivet structures (macu-
lae adherence : m.a.) of Trypanosoma evansi were confirmed to remain i situ with a
transmission electron microscope, although Frevert, U. ef al(1986) described in T.
congolense that m.a. were completely removed after 2 minutes incubation of the
pronase, at the same final concentration as this work. The flagellum exfoliated from
the parasite body of T.evansi in this work, to my surprise, was proved to be accom-
panied by the architecture of m.a.

Hemphill ef al. (1991) demonstrated clearly in 7. brucei that there was a
filamentous bridging structure ( : FBS) joining the paraxial rods of the flagellum to
the subpellicular microtubules of the parasite body. FBS appears to be an adhesive
structure appendant to the m.a. as seen in the transmembrane linker of mammal-
ian desmosomes. Therefore, the flagellar exfoliation from the parasite body in
T.evanst would be responsible for not the digestion of m.a. but that of the FBS.

Moreover, the morphological alteration from the slender form to the stumpy form
may be attributed not to the flagellar internalization and the subsequent accumulation
of cell organelles at the former posterior end of the parasite body, but to the diges-
tion of FBS. Because the intermediate filaments and the FBS (or transmembrane
linkers) together with the m.a. (or cytoplasmic plaques) are considered to relate
to the cell shape and the localization of cell organelles, including a kinetoplast, as well
as the flagellum-to-cell joining, by the analogy with mammalian desmosomes.

&

RUIN =T O OBIEANZE L, £EiER  (ife cycle) @ ®@morphological transformation***" & T %
TEREMZER &, MIbEBERR EQERZZTRE0BITMERODEDE L TOFEZE L (morphological altera-
tion or morphological change) """ D _—DDZ{LNH D Z LA SN TIND,

Frevert U.et al. (1986)° 13 Trypanosoma congolense (T. congolense) %R\ T, ZDHEEFE DB S DEELLIZDONT

8

¥ BRRZFEFMELRMAY - REFHE T693-8501 BRI HETREITSI-]
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BT AWM 2 A W/IFFE 2T\, pronase 500 micrograms/ImlD 5 % Z 13786, HLKEM 2 4 THEDOF 2
B — AR OEE RS 2 N A B RS Tldmacula adherens (m. a." "™ 7=l rivet structure™ "™ LA TS, }
ESEEITERYN, F%, MA~DMEDRNTENL (Flagellar Internalization : FI) 9 24 miBREZBELLY, ik
5 RSB O if tptrypomasigotes D TEREAS, il BV IZHEIR Dslender form (sl-form) 225 L 7= pronase D {E
THENTHOTREIF/RIEZIE (tad-pole-like form or stumpy-form (st-form)) ZZMET B DIE, m, a. WELAE
B ET, HIAAEADT AT —LAICE DA 2L LHESHENIZBAL T, MRAD/NEEZERLT,
TEDHE DA (Former Posterior End : FPE) &EIFENZEGIcEEH M50 THdE LY. FHE, 2
<. [ERIEERE, Trypanosoma evansi (T.evansi) TITV, TORREAZRMERE " KHICHEL T
RUES, g, BUINY =AM CEEROIEMAZEZ ) TREREEZRE I I NI DOWTIE, Frevert, U
et al. LVIHESD THEEMBERBEREZHTVWRIZODELS T, TalcmaszR< L TWaholz. T. congolensez H
VifzFrevert U. et al. ®FEHR” TI3500 micrograms pronase per Iml of Na-K PBS, 2l T 2 23 @ W ALIEH Tm. a.
MEEHE LD, EEOT. ecvansiZ A W= EBR TIZHIIBIEDOER (pronaseLFE16577) £ Tm.a. HEEL

ftee  Z OMEICEE LT, SEEFrevert U.et al ® 3RS MU —<MEBTBERELEZRIT AR

ZALIZDWTEHNZHAE 5 A5,

MHERE
MR E B EREEORE ™ ICHKRL THEHOT
ZEsEZHEINZN.

RRER

BAIEIOMHME ORBHERICETOH L WHIRZEML
THNEICER 3 5. Fig. 11278 L 72 DV Tevansifl iz
WEE 20K BT, #—Kfl40 micrograms per Iml 0.15
MNa-K PBS (ph7.2) THLHE L TH L jzst-form (Fig
A OER) EH{bEEERZE 2T 21D sl-form (Fig
PEMODEE) OTewansiTHD, DX,
T.evansi TH Y 7244 F Tmorphological alteration%
LB EITHBTSH S,

ZFO XS afilmonfici, MEMNEE (Fig. 20
EfloEEZE) &, —#HOl%R (Axoneme : A) &
il % fiparaxial rod : PR) @Ot v b & O£
RBAAELD, THUEZAROMENEERLEZLDT
HHENWDIEZDTICWESMEK (Flagellar
Syncitium : FS) &IEINTWAHEEY (Fig. 204
flosEEZ2ME) ALIEZLITRD SIS,

T.evansi O #ll @ i3 07 i 1 F & iR & L T 500 micro-
grams per lml PBS& 722 & 95 ICFA%E L 7= pronasefi#
FHE T E U TR /2 ERg. 4CRTT &<
ZOHIRRRD FicilafMoBRABRINERTF R
JUHF>oRE, BAlbZEmAE (Surface Coat : SC)
LIRS L RN B RS, RBIFMELEEL S,
FRIEWEEEDERIC X B5SCofEL & JEfkIC
HEHENS. Fig. 30 @) 1213, H{bERERGOSC
g ENS,. SCIJE < compact Trigid/a /g & L TH
RBINSE. TOSCOEXMHMIZHELNTHD., TOFED
B FIZH200HalE (cytoplasmic membrane : CM)
THhH, BICZOTI, MEEUmOLEDLII
A A 75 HEE W 31 T IV (Subpellicular Microtubules
: SPM) TH2. RUHE®D (b)) IZRTOA, L2

THEOSCOFTR T#H S, Frevert, U. et al” [ZYLHY 2
SEIECMOE FIZH 2 HIIAHEOEFMETH S
m.a. D5 L % T.congolenses THEL TWa AT, 2
FEDEBL -Tevansi T, HlRDSCOEMEA (a)

EHARTEIZEPL>TWS (fluffier) BETH 5.

Fig. 3™ (c) IZI3UE 4 53D, LT (@) i
B8 i DSCOR(LERL. ANH 4 5RITIZICMD
Fizidie 3, SCOEKEYremnants 88 5, YL 8
SBITIESCIRTERICHEL Tk, 85, 84Tk
a3, MEOEEICIEE L LERD M o7z, Fig. 4
tZpronaseLEL 16450 DHEE (flagellum : F) &I
f& (&) (parasite body : PB) DHEEHGE (macula
adherens : m.a.) ® ‘MW" PRBINZIBEETHS.
&30 — A #NE  (peripheral doublet microtubules :
PDM) ™ & §ii % @ 0 T AL B D HUD AR BUNE
(central doublet microtubules : CDM)* A3Fig. 4_E &R
IZRHENS. ZNSIIFOMED—ERTHS. Fig. 4
TFTEIZALB L TWADIEIPBORAINES (anterior end :
AE)"Tds. ZoOLHMOMWEN (flagellar membrane
: FM) & Fi#fDOPBZE ¥ <HEMH, ThThoEo
BETICMABELTW2meThHd, ZOFEETIIHAWE
pronase D{EMA Aim.a. DHEEEEMI TR <, PBEFEN
FNFNOBERLTHES L TWAHHY, £THRS
N, /DE (vesicles : V) ZIERLIzbDEEA LN
5, —RiTma OWTNL, Hila 5RO NN —
B TORRRENHHENEEMICZ W, TOFEHE
T, FOMAOATHMIZIREEZNS. Fig. 51z
[EPBO@IZm.a DEEIZEZED 5NS. ma ERB0EN
flizix, WAMICPDMASR® 5N2 DT, ZOHEE
I3FCdh 5. ZDOHETIE, PBEFORTHREENHED
5N2DT, ma DEEMENEZPBD SIS &5
EWVNIDFEZIIHAS M, TevansilZ YU TR E 57200,

Fig. I IZFlima. RS2 B 2HTH S, =0
m.a. DBRD SN NOWIEENFTH 2 Z L3R
g (paraxial rod : PAR)Y OO HENRD 65
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DOTHEENS. ZOETS, malIBECHEEL =F
DOFEMELT, @, HFENTHWaEIENgn5D,

-

Table 11ZFrevert, U.et al.” @ T.congolense % i\ /=
FR OFE R & EF AT evansi & FA\» TFrevert, U. et al.”
& R U ALERRFREIIRE C, pronase & [@ Ui%EE (500 micro-
grams at final concentration/ Iml 0.15M Na-K PBS)
THINE 2 AR LR U 7= R ORI B ZE (b % Ll BE

Lies

Table 1 Comparison of the Resulfs
between Both Investigators
Time after pronase | FrevertU. ef al. T.Hiruki
administration (T.congolense) (T.evansi)
Not recognized any | Not recognized any
10 seconds morphological morphological
change. change.
30 seconds Not described, | 1ot recognized any
conspicuous change.
1 minute Not described. SC became fluffy.
: M.a. was removed | SC became more
% maigntes Completely. fluffier.
Flagellar  internali- ;
4 minutes zation sC remaants still
hegan, remained.
Flagellar internali-
8 minutes zation §C hwas ]rt:n'lmved
finished. Completely.
M.a. still remained.
16 minutes Not described. Flagellgr exfoliation
with M.a..
Flagellar syncitium.
Vesicular remnants Cell was no longer
20 minutes around the reser- aliva g
voir disappeared, iz

BT 5 &, Frevert, U.et al.liT.congolenseZ F i
T, pronasefll¥f 2 3122132 < ma ZRBDT, 54
B Li=EE A, Oz, FAPBASHEEL, i
il UF AipronaseLEL 4 543540 5 8 /3 = TIZHINIAPIIZ A
DiAZ, A DA ATEFIZELE/NAE (basal body : BB) @
& HHNE D% (posterior end : PE) (ZHlflEPI/N
#E (organelles : 0) ZHREL T, HEXHADH0DIT,
EHEIEMAP TstformTdHd b UN /S —<h, BE
KITFO &S iz Ost-formIC TEREL(L T B & & A 7=".

ZHEDERTIE, maldpronaselli 16431 I1-F/HPB
M5 HEEL 7=Fl (Fig. 6288) ~PBIl (Fig. 527)
DRI HIEEE Dma ZHEFENTNEDT, mat
TEMETHZLIZLD, FAPBHMIADIEEN MR
M5 EWDHEZNL, Tevansi TIERRIL LWy, ¥
DEETIE, LFEAGHZITIZEHOMEAIEREL T
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7oAl WEI6AHETH, maldftFFE N TV, ma
7, T.congolense & T.evansi Dpronase D LAEH 1233
LSBT, CORIRERBHZIHEHBELT
iZ, B&b&, Tcongolense?SE I RIIRESS 1T B2 1
NELSCORRED THERTF R A DkE
LR % RIRE &2 O THURZA RBIR DR 2 K3 ok
@EYNI—IRAEOMTEAINTE 0w
LWHBEREZZE, Thid, Bilicco—2>0%
DM T, pronaselZxt L THEABEZHOZENSH S
FedELnEZ SN, FHENE, T.congolense T,
&0z, HilaZEmOMEDRFAE — EAENZDIZ,
HEDHEBBEEDKV ma DHGEZBRRT S &n
WO THETH O TIRBVLMNEHRL TS, [H
CRUNI—7OMEDET, FAPBM S REET 2
BEDHifAlc, TNIEETEESRMENS S SI3ED
iz,

Ebn < BFAIPBO S HMEET BA1 (Fig. 48M1) #
(Fig. 58 6B H8) T, HLDIIma ODHHERHEFENT
Wa0OT, ROHIORERPH L EZEZSND,

AR Em.a \IT IR E 2 T A& E LT
M5 TWD, “desmosome: D" ** 1= BERMEL o #3E
THb.

Fig. 7ic@ic B 2DORARZR L. ZD#E
HEZILE O BETEY ICiir/icb0ThD, FHIC
FOoT—HEZELTHMELEZLOTHS, TORHE
|3 Staehelin & Hull (1978) " O FIT/eBHDT, +h
B2 < OERTF A TN T3, DiZidStaehelin
& Hull™IZ &> T, transmembrane-linker & £ {13 5
Nz, —HODMSCMEEMLU THFHDOD (cyto-
plasmic plague) & ZFEUFIT T 2ENEFEET 5.
HEHFWLE?OMAICHE > T, I @transmembrane-
linker® Z &%, TZTCRYA70714FAb
(microfilament : MF) &IERZ &I 5. ZOMFX
DROREVT 4 T A2 MEENFNOHIBRIZH D,
74 A PERZIOmMT 4 5 A2 bW b
J 74 A2k (intermediate filament or 10nm fila-
ment or tonofilament) EFEEITLAB* e

Z OREEWIIHNEA/NESE (organelles : O) D i
RECEELREIERZL, 2f &L THROEER
Bk (morphogenesis) IR 5T 5 Z LA 6N TN B,

Z @ L 27MF (or transmembrane-linker) (kY
N/ —=TIiZ, Hemphill, A, et al. (1991)Y73, @)
YA & FERICPBEFEMEICH ST 28 EME & L
THEICHRE L TWwa, Fig.8iTiE, Fig.9, 10&11D -
YIS —<Hila TOMFOBREONLE 2R BT,
sl-form & F Al R B SR L B % D B IE 2L T d B st-
formD X %55 L7z T, Hemphill ef al DFIZL
FEEREEEEE LT, MFOEBMENSHDDTN
EIITRBLT, Fho 2 ublizsite (D, site (2),
site (3) I TRLE FhENICHINSIEIZre-
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servoir (R) B, PBIRMIEE, AT¥w#F (anterior end :
AE) T# 5. Fig.9icidsite () ; reservoir (R) Bf#%
ALTW3., REICIIPDMAED 63, FOTIH
ZPARD SMFASCMZHE A L TPBIOSPM L5 & L
TW3. Fig. 10izidsite (2) ; PB&ARMIEIZRL .
Z ZTHEBRIZPAL ESPMIZZ ¥ OMFIZ K-> THEA
CHESNTWS, REHICFg. 11iZsite (3) ; AEER
ZRL7%. AEMITHPBELFEIS, PARESPM% Hifk
FTAOMFIZL o THEIhTWS,

NS OHGENFEPBEEAE L TWASDT, PAR®
SPM @ iff € Dm.a. (MFIZ% 3 2 fifi L#i (mooring
pole) D& E L TW5HE S EFEA 5415) Aipronase
DERMTHELENTICEEZL TH, MFORMIBRT
PBEFO#ENMRMN, FAEHT S EEX 505,
f15, OIZMF (transmembrane linker) 12X > TD
(cyto-plasmic plaque) Z[EE & 4172 10nm filamentsiZ
Fo T, FNFhoEEONBAMEZNS (Fig.7&
Bghosn)

10nm filaments/i—fE QW EFAC <, FUN
/= THHIRNOODMBERDEZL TS EEX
5N5H, ZhZEmallBET 2MEEIE0, MF
ThoEfEFESINS. Fhill, MFAEZELARICLS
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TRIfE, HH2VWEHRENZLZS, ORATLR
(Mooring poles) ~D#EHEZEJ> /zftD L 5 RikAEE
72 BITHEEIZ VY, 0, HIIEE & WD B E R
FTEIIT, FANCABRAEESL LU TMFIZL> TFEP
Bx#Ea, BEL, TRHITHEIBROBEEMESFL T
Wi hUN /) —=I3, FEPBEDHETBHMFZ
pronase DIEF O R, RifEEhd & i3S, BIEK
DWHE (sl-form) ZREFTERL< LD DO EHHE
ha. ZORE #MEZEEOBBESZPLIcH<
72% (ERIRAL : Conglobulation) &R (i RrYITst-
form&732%.) ZEITHDEEZSND (EEEIR &
L TRbBEERBIRIERETH 2 Z EBHISNTND),

Z OERIRAE U 7= HKE D JE AR AIMF O Rl fif DI T,
FORN—ERT, TEFTHE2ETA0E, IhE
fEkIT “stform” ENFATELDDLEZSNS.

EHTHEEZEO NN —T DM LEERE N
TR EL L DKL, PBEFAEFEE T HHEELT,
ma THRMFORE:2/ 0—-XT7 v 7 T2 LL
ot T ol

IDZ&iE, PBEFEZRETARBIELLTD
MEAS b U S/ —<EHDEEMK (morpho-
genesis) ICESHETHZEERELTNS,

X
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EXPLANATION OF THE FIGURES

1 Left picture shows two trypanosome cells in slender form. PE : Posterior End, AE : Anterior End. Bar re-
veals 2 microns length. Right picture shows a trypanosome cell in stumpy form. F : Flagellum, FPE :
Former Posterior End. Bar reveals 0.5 micron.

2 Left picture shows a trypanosome cell in which cytoplasm an axoneme (A) and a paraxial rod (PAR) are
comprised without the flagellar membrane. Right picture shows a flagellar syncitium (FS) in which two
sets of an axoneme and a paraxial rod exist. PB means a parasite body.

3 Chronometrical Changes of the Surface Coat Induced by Pronase Digestion.

Picture (a) shows the surface coat (SC) after 0 time of pronase incubation. SC was compact and rigid and
had a smooth surface.

SPM : Subpellicular Microtubules, CM : Cytoplasmic Membrane. Picture (b) shows the surface coat after
2 minutes of pronase incubuation.

SC became fluffier surface than picture (a). Picture (c) shows the SC after 4 minutes of pronase incuba-
tion. Most of the glycoprotein component was removed from the SC. The pellicle lying underneath of SC
became to be exposed directly to the exterior environment. Picture (d) shows the SC after 8 minutes of
pronase incubation. The glycoprotein component layer (SC) was removed completely at this time.

4 The early stage of vesicular formation observed between both membranes of F and PB. Between the vesi-
cle and the next one, a pair of rivets (m.a.) joinning two cell membranes together were observed (tiny
arrows). Asterisks point out vesicles. A large arrow shows the anterior end (AE) of the parasite body
(PB). PDM means peripheral doublet microtubules and CDM means central doublet microtubules. Bar rep-
resents 0.2 micron in length.

5 A trypanosome cell body showing an alignment of some rivets (m.a.)

Underneath of the cell membrane (CM) of the anterior end (AE) , an alignment of rivets was observed
after 16 minutes incubation of pronase. PB means parasite body, F means flagellum. A slit occurred be-
tween the F and the PB.
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Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10

Fig. 11
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A trypanosome cell showing an alignment (short arrows) of some rivets (m.a.) on the FM after 16 min-
utes of pronase incubation.

A flagellum with obvious rivet structure (m.a.) began to be exfoliated from the PB at this incubation time.
The meshwork architecture characteristic in the paraxial rods (PAR) was observed on the F. Bar reveals
0.2 micron.

A Schematic Diagram of a Set of Desmosomes.

One desmosome, in one-side cell of the partner cells, is combined with the cell membrane by tiny numer-
ous microfilaments piercing the cell membrane, another demosome in the counterpart cell is also combined
with the cell membrane by the microfilaments.

Two neighboring cells is joined together by the consecutive microfilament piercing their own cell mem-
brane and extending to the counterpart cell each other,

Moreover 10 nm filaments affording the peculiar locations to cell organelles are fixed on the surface of
desmosomes by these microfilaments. Consequently these microfilaments can give the peculiar cell shape
This diagram represents the reservoir (R), the lateral (L) and the anterior end (AE) ; site (1), site (2)
and site (3) respectively in the slender form of Trypanosome cell. The stumpy form of Trypanosome cell
was also depicted.

Filamentous Bridging Structure of the Reservoir Portion in T. brucei

Microfilaments from paraxial-rods (PAR) of the flagellum (F), piercing both membranes of flagellum and
cell, extend to the surface of SPM and join PAR to SPM.

This diagram was traced out and colored from the work of Hemphill, A. et al”.

Filamentous Bridging Structure of the Lateral Portion of T. brucei

Numerous microfilaments join PAR to SPM likely as Fig. 9.

This diagram was also traced out and colored from the work of Hemphill, A. ef al®.

Filamentous Bridging Structure of the Anterior END (AE) Portion of T. brucei

Numerous microfilaments join PAR to SPM likely as Fig. 9 & 10. This diagram was also traced out and col-
ored from the work of Hemphill, A. et al”.
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ORIGINAL ARTICLE
THE INVESTIGATION ON THE MICROPLATE METHOD
FOR IDENTIFYING H ANTIGENS OF SALMONELLA
Kiyoshi TOMINAGA

Yamaguchi Prefectural Institute of Public Health, 5-67 Aoi-2-chome
Yamaguchi-shi 753-0821 Japan
[ Received for publication : September 3, 2003 ]

For the purpose of making a rapid examination and testing of many samples at
the same time, as well as reducing financial cost for it, a study was conducted on the
microplate method for identifying the flagellar antigens (H antigens) of Salmonella.

In a preliminary investigation the strength of agglutination was watched at 37°C
for 60 minutes by changing the volume of antiserum and inactivated bacterial broth
culture. The result showed that the reaction was the most obvious when 10041 of
inactivated bacterial broth culture was added to 1541 of antiserum. Accordingly, the
above condition was adopted for the following tests.

Using the reference strains, which belong to 3 serovars, and the field isolates
from fowls and their environment, identification tests of H antigens were conducted
both by the conventional method (tube agglutinations method, T-method for short) and
microplate method (M-method). The results of both tests were identical, and, that is,
the reliability of M-method was confirmed. The M-method needed only a quarter to
one-fifth of the capacity for incubation, the volume of antiserum, and the inactivated
bacterial broth culture which the T-method needed. The M-method was also able to
examine many more samples rapidly at the same time. It can be said that the M-
method is less expensive and more efficient.
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ORIGINAL ARTICLE
A SURVEY OF PUBLIC OPINION ON THE ACTUAL CONDITION AND
THE REQUIREMENT FOR ANIMAL ASSISTED RELAXATION ACTIVITY :
THE SIGNIFICANCE OF FUTURE ANIMAL ASSISTED ACTIVITY (AAA)
AND ANIMAL ASSISTED THERAPY (AAT)
Takuroh NARITA*, Masahiro KiyAMA, Tomoko KAWAKAMI,
Hyoung-Rak CHOI, and Mineo HAYASAKI

Veterinary Clinical Center, School of Veterinary Medicine, Yamaguchi
Universily, 1677-1, Yoshida, Yamaguchi-shi 753-8515, Japan
{ Received for publication : October 30, 2000 ]

The questionnaires were sent out to 84 veterinary clinics, and 792 public homes
and services for the aged and/or the handicapped and day-care centers for the eld-
erly in Yamaguchi Prefecture. Their answers indicated that many veterinarians, as
well as administrators, managers and instructors of the homes and services, have not
been well exposed to the concept of Animal Assisted Activity (AAA) and Animal
Assisted Therapy (AAT). They also indicated that many homes and services wish to
include AAA as a part of their daily activities for their dwellers and clients if it is safe
and inexpensive. In conclusion, it can be said that training veterinarians, medical doc-
tors, and instructors is necessary, to lead such activities, as specialists of AAA and
AAT.
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