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CONGENITAL ABNORMALITIES OF CATTLE CAUSED
BY THE ARBOVIRAL INFECTION

Tomoyuki TSUDA

National Institute of Animal Health, Kyushu Research Station,
2702 Chuzan, Kagoshima 891-0105, Japan

[ Received for publication : November 30, 2000 ]

Arthropod-bone (arbo-) viruses are transmitted by the blood sucking insects
and they are causative of epidemic disease of domestic animals. Many cases of the
epidemic or sporadic arboviral disease, the so-called abnormal deliveries in cattle, such
as abortion / stillbirth, premature birth and calf deformities, have been reported in
Japan and Australia. The diseases cause considerable economic losses in beef and
dairy cattle, owing to fetal death, premature disposal and disruption of reproduction or
milking plan. The vigorous investigations revealed that Akabane and Aino viruses,
belonging to the Simbu group of the genus Bunyavirus in the family Bunyaviridae, and
Chuzan virus, belonging to the palyam group of the genus Orbivirus in the family
Reoviridae, were associated with the syndrome, designated as Akabane disease, Aino
virus infection and Chuzan disease, respectively. The intra-uterine infection with the
viruses brings about non-purulent encephalomyelitis of fetus causing the fetal death or
congenital disorders, such as arthrogryposis, hydranencephaly and cerebellar
hypoplasia.

Since the epidemic of the viruses is closely related to the distribution and activity
of vector insects, the diseases are characterized by seasonal and geographical occur-
rence. In Japan, the outbreak of the diseases was limited in the southern part, and
occurred from the late summer to the next spring at an interval of 5 to 10 years until
1990. However, the epidemic of Aino virus infection, Ibaraki disease and Akabane
disease have been frequently reported in the 1990's [1995-96, 1997 and 1998-99]. In
the last case, the disease spread to a wide area of the northern part of the country.
Thus a threat of the diseases has increased in recent years, and the preventive efforts
will be more important than before.

In order to prevent the diseases, it is essential to have the correct comprehension
of the disease nature. This article reviews the abnormal deliveries caused by
arboviruses, including virology, epidemiology, pathogenesis, diagnosis, as well as some
preventive measures of the diseases.
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FOWE, FEBIVREIINA, SRERETFFEOMREDEIRERLIUSEROBEITVWDO 240 REE L
RSN TS, ZORBEES WS ABIBRTOREITNA THERRICBI 20 BMRESSUHEEBETHD, i
HNZIXIEERRB SIIW AW, EFEEBETIIHEROREIIERAHELTERIN, FEBLU0E0EFRY
SRIZDNTHMOBHRICHEL <EASTNTVBEEO, LiL, 19724ED S EEMT THRITLET INRET
i, YHTORESTATH LT EINA, #i- B BEBLUERBETFEOHEE V- REEREE L T
FAEL, TOHMSHADTHEREZ LIS KEALEREEEVWIEENFEDNAL S ITRo T

REERBTFORCPREARAEICLDEHNEEEEZ DS TIEND TR, REREDERBIII->TH
M HETE OBELERE B 5T, 512, BFOHEEROEMESREIC L 2L OIE W & DRz
REBESOEREMBRIEIERLZDDICES. BREEORRIIER, SuMEE, NOWEEE, WEGERDS S
IXEYPCFMETS & OIEBMBMEER SRR ORI L 2B ERIC AR E NS, Bx OREEIZDONT
ZTOREERET DI LIRETH S, —RANIERRMERIC L 2 REEIHRARREICEEED, 20%
EREBEHRTHS. Lnl, BREEERICL2REERMICAEARTERECT b5 2. BET 2L
IEHiE, RBR, 7SI T7BIUIAINABASMIZENTVSS, T ILALSAOHAENIZ X 2 BEETZNTN
HIEEI/ B TSI .

AATOHDREEDFER YA I ZITIZET A IV AETH - $5B5% (BVD) DA IWVA, IS4 2T NIT W
3% (BPI-3) AR, SOI>FO0UA VA, FERELGER IBR) TA1IVA, FONLEIA AR E
DIEA, HRBMET T ANV (FIVETAIINR) LRKHENDE—EODA N ANHSHhTWS, BVD, BPL3,
x50, BRBEUGEDONANFDOEICINAZHAEDEOMIZEL AL TBY, ThbicksREETR
HBHH B WVITHEMICREL TWS, —F, ZIRIAINRICKDBEER, £S5k s
FEHEEZ OO THRET S EVIHHSDHY, HATEREOEENKEVRATHSD. £k, I IV RPN OEE
AEC L > T « & - BEBLCHEEEESTRMERE2RTRETFOH M E WS —HOMEENNRE TS &
WORBNDS. IS5 LEREELFHFRES22BRVWEEBENTNRICINALEbO0KMTHY, o
JRESMOBETEZ 2 \WbWW3REEICDWTIIIRE - RESDVITERRELIEHRTRETHSS.

ARTRET ANRIE, FauTimBLUT A ) I N ABRREEZDPLICOBETEET AT EI I RIcE
DEDRFHEIIONT, Mt BHBIUPHEICOLTHHRT 5.

- E$ﬁ:ﬂi?¢®£ﬁﬁ@ﬁ@tbf?4wz%
MBLTMFBLEMITHEMI I TWS YA )L Z2ITT
TIVRTA WA X A e EOHRIHYIZ L ANZTAWAR, T4 I IANABLKOFagH >
THIr=h, FHEBMICEET 271 INVADRKTH AIWAHZIRTAIA) THY, Th—¥ 254
S. Lo T, TIRTAINAIZERMICRGT
5T L, BRHHDHERNT S Z &2k HRIY Table 1 ERTFILED A L ADSHEEZHAE
WWERT B &, BIUHEHTY - HRHY - FHES)

7 REH 1 LA
BE Vo1 LR DEERNE AR CRRI NS = - : it
) . _ Togaviridae Western equine. encephahhs‘ virus (WEEV)

EDEFR-ER > TW5A. PRI I RITIEY ogannl i Venezuelan equine encephalitis virus (VEEV)
VAR R B S MBSO 1 PR Getah vins (GETV)
LVAMEEN (Table 1) , TOBNEHRIY S LH Flaiviidss ﬁﬁﬁﬁﬁﬂﬁﬁmum)
bk, SiRE)ImEE2R <k EDiEEAE Flavivirus Negishi virus (NEGV)
DEMIZERLTED, Zhitk-> TINS5 7L i Akabane virus (AKAY)
RIA VA D ELZL OHIRITHHLTWS. Ll - Aing vieus (AINDV)

= - ’ ; anyaviris Peaton virus (PEAV)
HATT DU T IS FHBMOMROR Y, B3 Bk vine T
WTFDOBEPRZMHEOENWCE ST, HilgickoT Reoviridae Kasba virus (KASV) (Chuzan vius)
y = 2, Orbivirus Bluetongue virus (BTV)
AL TWBT MRS N RRRIESTOS, ¥, i, sleicr L T
BHEDMICHRZB SR I T EAHBL TS Y1 Rhabdoviridae S —— —
WAREDIEL, < DT IVEIA IR OFREMIEF Ephemerovirus 0" ePhemeral fever virus (BEFY)
BATHAZ EnS, BHSDIVIERADT A I ASE Nudavmd;idavirus Nodamura virus (NoV)

SO TTHTHL, ﬁﬂﬁz%ﬁég[%ﬂi:?ﬂﬁg‘ﬁﬁﬁéﬂf African swine fever

Wa, Hrs African swine fever virus (ASFV)
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WABIUANTFIAIRADEORREEERDEE
ALBNTNWS.

1) THARRIANRBLUVT A/ IAILAR

FHINZTA NV AZIMEICHBERTF o 1OV S
71 (Aedes vexans) BELUVINTFZ T A1 ITH (Culex
tritaeniorhynchus) M S™, 7A J A ) ZIE19644E 12
ERBTaONyY T hA T hhsK&IICHtEh™, 4
i oEN S BT SNIETAIAT, WIind
Bunyaviridae (%) Bunyavirus (J&) ®OSimbulifiz/E&d
504 )NATHS. Simbufif DA )L A 3G KSR
ISTHWIZRZENAHSENSA, hRIRRS K UHRinER
BEEMGIRM TR E N, BEUAO T IV AHH S
NTWE™, PANZTA I ATHELNTIEA—
AR UFTIR BSEPREIBroVYEYC, TA /7
ANARF—=A ST TOCHEEENTINS.

YAV AP FIRERIO~100nmD IFFERIE T, R
WZEREFEFDODIoANO—7TaEN TS (Fig. 1) .
T HNFIAINAZT—F )52 0OR)V LIRS
T, pH3 &t Wo kBB THRBICRE LTINS,
iz, REICHL THIEGIENSE<, 3TC T 1 R
B2 0 0. 3logDERMMOE T AH SN B, 7HINF
TAINAREETFa Y, TEILBIUN hOFRIMER
RS DA, T ORETE T pHG. 0~6. 2 TNaClig
A0 IME T O TIREKGFNTD 5. TORE
PERFUM S IC X - TEHEEMIZNR S, FifiEicd
FASINTWBRY, TANZTTAL I AEE, K EI
Ty FBIUNALARY —OYRIEEMESHmLu-1,
BHK215 & UVeroffl I 7z & O #EAL 4IRS THINBZ 1E%)
B (CPE) %o TL<HHET ¥, ZhsD4E
WEERMERIZ T T A BIETRBREZE A 5N 5.

74 )AL (large), M (medium) B X US
(small) @ 345HEHDOYAFALAMERNAZREE, G1
BLUG2D 2 DODHIERENEABLULEHD 4
FBHEOERENSMERENDE™. 91 I ADHERAG
1BLUG 21EM RNAICO—K&Eh, o1 J)LAKT
KHEDAISA 7 ZFRT 5. £7-M RNAIZREIZIE
HREAONSMb I—RLTWa. G1EAR YT I
ADMFEREHRARTHD, THANFTIAIWABLO
TA7I4NAEDIZG 1EALLIZPFIIE h—TF08
BFEL TWE™ hfne/ 7 o—F I fifkz R0k
HEHKEHBRTIEmY A IIVAESPNIE b—T127
APFEET BT EMHBALTNE™S, FHNRTA
JVZADHFIE / 7 O—F )UHiEE R m BREEEE N & M
HRMKICHOTWBEZ EMG, MY b—F i
L CiRMmEKEE SEIAFEET 2 &EA5NE, U1 )b
ZONEAED S —DDIEMRER TH BNSs& 2128
RNAIZO— Fahd. NEBBEEESCOHNES
BTHO, Simbul¥d 7 )b ARIZISILEHUR AR
HENTWEY, THANZRIAIWAETA /T IA

DS RNAWTS. 5% DRt ZHL, NEAEROT
I ) BEFTH2. 4% D—HERD". a5z, NE
HAEE DS RNADBREINZIIEZT ANRT A IV,
T4 794 )NABLUPTinaroo 71 IV ADMIZIE T 5
INFT-1 )V A ETinaroo A WA TYS%, 71 /91
JI A & Tinaroo™ - )V A TTT. 3% QAR RS 531,
1)L AT TEEZN B L U &R H 5
LHEREN TS,

Simbu @71 )V A DR THSD AEE AN FEER
BRI L TREBEZREITIENHERENTNRSD
1&, ZANZRTAIAMESD A JIAIIABEU
PeatonV A )V A Td 5™, ERE TIIREHBIPOIA
WBNIZT AN INAEHERT S L, HROKE
IMIE, FEEALDLIUEEEHER EORE MR
BUN Fi FAJIAINABRBRICHEEHIROM
FOAENGEE, BIFTEHES L U/NEERA 2 EiRE
TZEMPASMTENT NS, FTHNRIAILA
WBHESEOIEY, HAEBLTILETHEMLZRT
pnesm - GRS O oM, K, B, S
&, B, EhEMASBEHENTWhR WSS
TA A VAT 2HUKIZEOENERE T HIR
HEN TR,

2) FauF oA R (BARNTAI)IR)

FaTH A )L AV 19859 I BEVE IR TH D I ifk
BEUT X AH (Culicoides oxystoma) 705 i
N7i=7 1 )VAT, Reoviridae (B}) Orbivirus (JR) @
PalyamBIZB T 5V ANATHSD. A NFTFIAIA
RTN—=F T IANABEMBEICBT ST IIVAL
i i SR e 38 22 O RE D B iz, [/ U Palyamiif
DA IAEZT IVNIEEE S T ZET 545, PR
5 TldD,Aguilar 7 1 )y 2 3 L UFCSIRO Village ™7 -1 )V
A EDREZBEDENT, NI Palyam B IR
THRHLWMBEBHDOTA A EFEZSNTWES, £
D, FaudF oA IANIBIEICERBTY X
71710 6 43 E #17=Kagoshima™ - JV A& LT,
19564E127 > R T 5 7B /zKasbay 1 )L A &
RSB K Ui ERE RIS TR ET 5 I Lht#H
HEahi=".

FagHF A INAZ1I05HN 5725 2 AFEHRNA
BIXURAZBOAT S R SR ENS. U1 LA
FITIRER60nmOEIET, 1805 EEEORF
MEEICaETh TWwas® T—F)bes/onoR)bALIT
P Th 25, pHIDEEMB TIIELICAELEN
5% oA ) ARY, HAE B, UTFBIUTY
ZDMEkEREEL, TOREFEIX0. METOHMEA
TNaCligE&ERNTH 5. T Ol EREEE M 5 M
WHCREAMIZMHE N, NEREICHAAETS
B9 FagF UL INARE ENLEY FBIUN
LAY —OFEEMESMDBK, ESK, HmLu-l,
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BHK213 & UVerofl i 72 & o £ F B4 i B 3k D b1k
fMla TCPEZ > Tk < T 545, BHK21#l/IZ
RO ESZELE W

kit Yamakawa 5" L > TF a o o1 )L 2
ETFORBRETISREZN, T1 I ADHTFEYS
BIPRS00 IS FE & O [ O AR RO R 14 ASEA S /n
IZ&N/=. RNAZEI L, 2, 3, 4, 6, 7THXU9
BENETNDT 1)L ARERLE R VP1,VP2,VP3,VP4,VP5,,
VP7B L UVP6ZE, 4#is5 BLUSIEEhENTA I
AHDAENZWIEHREBANSIS K UNS2%, =
SIZHHEIL0IENS3BLUNSIAD 2 DDy )\ VB %
d—KLTW3 (Table 2) . VP3B L UVPTIZEEH
HAEZFFDVP1, VPABXUVP6E 71 )L ARNA% B
DIANTHBAT R (O7) #BKRL, VP2B LT
VPS5 THERE E N AN 72 RICE DI TSR F
Eiss. VP2I3HinfiR & L TEEL MM RELT
HY, VPsHRIFFIZT A LA OIMENEZHEZIE-> T
WaEEZEN5S., —F, VP3EVPTIZEER RN
FREEXZEDEHERINT IS, VP2I0rbivirusi®
OFTEFMEIZEATNDHDD, MOKESIZ
BROL<SBREINTBY, FaudFro1NART 7
UNBEIAIWAICEGNIZERTHD EIh TN
A" &z, HE, A—APSUTBLUI NI
THEtiENF 2 I > )V A & ETPalyamBE O
DAIVAIZDWT, SE5, 7TBLU9 0EERE
e Ui=iERns, 2501 )L A3 mia iz G
DIz WHEER (topotype) IZ03EE 4, Hhisds AAY7s
BEF7—IVATHEOELZET TWAEEZGN
TWEY. MIFENZEENSFaIF T ILAD
FFRE N ZANTA N AT BIRENZET N TS,
BRTFRERZ Nk L= o1 WA DB ENTHhNh DD
HBGH, A—BOIAINALETXRENENEETL

#2785 2000

NIV TOLBEOHETHSS.

FaoF oA ) A ZMGER120 0 QIR ICHEET
B &, KIERYESD X C/NHERAZE VS KRR
ERITIENERSNTNS™,

3) TN— DA NNABLPANSHDALILR

TIN—% 2774 )V A \ZReoviridae (F}) Orbivirus
(B) WBT2UANATINSUETOMREEES -
FMN LB ELTHEINTNVWS, ANNSET1))
A BRI Orbivirus (JB) 1B T 243, HfTIEH m
(EHD) - )V A D10 iEE & HIZEHD Y 1 )L A #EIZ
S¥EN, EHDUANVA2BIZEEND. ZhoDry
A IV A OB{EERERIZOrbivirus i HETH D F 2
PO INATBRREZTRRTH S,

TW—=F 20T )VAZ&E, O, FizEORER
IR E E-ET2EREECTIAIIAT, »
AE, WE, RBXU T hREDRBENBRZEER
T, RICOAFEORZMNEWV, FLEEAENR
PN TH D, YN AORER (LEILFRT) &
LTHEEHZNTWS. £ TiIKEL THA¥ LR
DIERZTFTH, BRI E > TKENEZEZL
TPl BHIE I N T B0

ANTFIAINZIFICEFEEEE-ETEIN
THFRERITIAINAT, REE~NOMEIZINE
TRRBLNTWERMNo R, 19TFEO1 )T T
FRCHPEMR TS U1 VANt EnA 1 L Z DB
b TIN5,

2. B2

1) BERTORERR
AAEICBIBTILRIAIN AT LB EOREFEDF
A% Table 312, AMNHIAIZBIT 5F D34 RIT #Fig.

Table 2 Fao¥ UM AQBEETFEI—-KT3ER

5 i e A fr e

1 3090 VP1 innner core putative RNA polymerase

Z 3055 VP2 outer capsid neutralizing antigen

3 2774 ) core major structural protein

4 1967 VP4 inner core putative guanylyl transferase

5 1764 NS1 non-structural

6 1610 VPS5 outer capsid major structural protein

7 1151 VP 7 core surface serogroup-specific antigen

8 1059 N52 non-structural possibly binds viral mRNA

9 877 VPG6 inner core putative RNA helicase

10 728 NS3 non-structural integral membrane protein
NS3A non-structural

(Yamakawa 5% 0 5| Jfl)
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Table 3 HAILEITLFDRBEDRE

FEHEAE T A= Hivdnf; FEARFHA FEAE TR fiE IR HE A
1949-50  pE, Eig HER h~&F F B RFERE, T7kIE T~ B
(S21-25)  dbRE, HEE
1959-60  FuH, whE, MmE H~& #74,000 iREE, MWEre, AR 7 AN
(S34-35) i, maiE, AbkE (i i )
1972-75 AN, HE, ME BE~& #342,000 HEFERE T ISR
(S47-50)  TEE, HEifE, BY3R BHER S HRIE - K SEME S B
JekE, #Hib (A HIEMREE)
1979-80  JtB¥m T~ #43,800 WFERE, AE 7 NG
(554-55)
1985-86 b Bh~%F #47,000 R, AHIERES 7 H IR
(S60-61)
FUN ~F 92,400 TRIENAE - INTEREA 2 F 2 7H 9K
FEGRE (HCHAERERD)
1995-96 M, HE, mE h~%F 70084 1= FEPE, PEETEEhE, TA A A
(H7-8) & ARIERGE, INMNETEBREA S R HYIE
1997 UM #* #71,000 RIEPE ANTFH?
(H9)
G dmEEaveE  E~F 1085 Gl RRSEE AHEGRE VENE
Ju, E, mE h~%F 148 (fEmE) EIERE, BAETHhE FA )21 IA
blig-3 TRAEERGEE, /NI 2 elng

IR L7z, MITHREEO T W E L T, 1949
~S04EDTM SFITMIT THE, I PEf, dbkEs
K UL S THiEE, JEREDB K UTH OMHEIERK %
METHIRUEOHRAERENDHS. ZOREEDIEN
FRAEFRPEEIIAATH - 205, FHEFFICEE
RIZHKNE B 5 W IZAKIEME/NWE & Wb S RATE
o REF: g I sk

DINT, 1959~60FEIZIZEMASFICMT THEAR,
HED K UUERER S THES K UHE T4 DMF 7,
BREEEZ R TREENRE I NI, EZI9595
WAZE—ZIZHEE 2 ~6 » BICEZ<FEL, 11AD
MERBRFICIIRTFOMFEAEE S 22~4
AIEIHAETOMTE L ERERE, H5WIIMALAHE
REMNBEH SN, 8HEA W THREMITIIGRES, 052
¥, MWAHOTFHIBBMORETH ™. Lk, FE
RHEES b s, TOROMET, BREERE
W OERTF M I T ANF T A IV RIS S shRifukAs
BHEN, YREZANFTALINADOTRITHS T L
AHERE N TV A,

1972~T54EIZI3AbHRE, EHRRBIUEFRERL
LEIEETHE - B - BED LR OB dhIE -
7K SE N E E %3 (Arthrogryposis-Hydranencephaly Sy-
ndrome ; AHJEMRE) ZHBETOIRWEENSFEL .
ZOFEAIZIIT24: 8 AN SEAMNTIRE D4 ED
#“hE, mMEM,S 9 AICEmBEERICHETL, 19734E5
BAICKRELE™, ZOREEOFEERIIZONTIE
WD NINFK B R A ERRES TR B s h,
FHE R E NI SSMITHEL S IR R~

BENTWA, T, ZhXDBEBEZ/NEWERERDOR
TIX1973~T44F 1 BE Y, JbREMAIZIEATD, 1974~75
T A I ETIR L. ZO—HORHEED
SEHEIX19754F 5 AR £ TITIEFFE TEEHI42, 0008
WEL, EERSNERZET EWwbn®®, TR
WEEDFKILH O - RS fThi, BREE
OFAT & T HINF T A I A DHMKGEEIRAAE I
—F L= &, WIHREBRFFOMBHICT ANFT
AIVA KT 2HENERICREhZIE, BED
Heds KUFINREERIM S 7 N F T A N A
el &, FLTZOUA WAL TREENHHE
N EMmS, BEENTANZTIIAICERYT S
FLWREKTHY, THANRFEREINS LSz
= E e, WIBAESRHBELEZETYZF O
MiThi, 19T8EIZARIET 7 F 91981412134
00 F oKk E k.

1979~804E Iz I3 LB 5 2 LTI AEM S T 5
INHFEMHFEMICREL, ZOEEOEETORAT
%45, 83288 (BEFPES, 625BA B L UABTIH2, 207E0) @D
S, st A DO 8 HIRTH 7E 2 HDTWREY.
ZORERT O F A TDhN TRV THUE
BAEOBWFIZFREL-EHFTE N,

50T, 19854E10AMSB4ES AETORMIZ, Zh
ECHREORIS-HHRER HFREFLETHHEIL
M THOREENSZFL, HFRETTHG, 5005
IGELE, HEEEE2Z b0 EAERT AN
FIRTHD, ZORFERZTINFRIIELZBDLESE
Aol CORLETIRREOHATISNELS, FE
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BIUARORENIAZE =2 L L 1 IBEDOFAE
fmERLE. £, BFROBEDZIIAKESA
FCEPL, FEHEMETONTW D EEZSN
2P, COREEDELHESFBE LTI F 8
ST ON TV o IFHTORENEFRTH o /-
/e, WHRRTIRDODHSETHD TOHAFEDT IR
DFENRES NS,

—75, 1985~864EIZ I N A THESS, SBE/~1T
MHEREZ R T FEOSMER T, Hil-hRZ¥ED
FEEMNRD SNz, BT ERITKERE & /K
ERAEEREILTWEDR, THNFBEIIASNSEK
BRERES < BB ENTKREME - NKBEREAE
jiE f% B  (Hydranencephaly cerebellar hypoplasia
Syndrome ; HCHIEMERE) &MLz, BEEEIL1985
FINAEMSERBRICHBEED 1 AICIIEHE, fEk
B, BEXURSEOAMERITIEKRL /2. REPEZID
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WHhAERD B, BICEE S M ToR
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Summary

This work was designed to investigate, with a transmission electron microscope,
whether proteolytic removal of the surface coat of Trypanosoma evansi by exposure
to proteases (trypsin and pronase) at various concentrations might result in flagellar
internalization into the cytoplasm and flagellar syncitium formation or not.

Consequently flagellar internalization into the cytoplasm was confirmed to be in
the cytoplasm of former posterior end of the so-called “stumpy form” induced from
the slender form of this trypanosome by exposure to proteases. Flagellar syncitium
formation was also observed around the stumpy cells.

As observing that macula adherens (m.a.) was located in situ at the moment of
flagellar detachment from the cytoplasm and also soon after the fusion of one flageller
membrane to another flagellar membrane, the author suggests that the complete removal
of m.a. by proteolysis may not be the essential condition for the flagellar detachment
from the cytoplasmic membrane and that the continuous maintenance of m. a. structure
may facilitate the adhesion of membranes at the next chance of cell contact.

E

w3

soma gambience (T.

19

V34 % Subgenus Trypanozoon |Z &4 5 il Trypano
gambiense) %° Trypanosoma

Trypanosoma evansi (T. evansi) (XH#FRIZIN< 27
T HA) T (surra disease) DFEARTH D, Hip
DL DA TRIEN TV S® (for example;
debab (Algeria), moborl (Sudan), guifar or dioufar
(Chad) in camel/murrina (Panama), derrengadera
(venezuela) in horse) . $FICHFEETY 27 Tl ET)
B (HBICHET BBaffaloF DY) ITBWTHRDHE
ERHFEBORED—DTHD, ZOREFEKRDIFEL,

rhodesiense (T. rhodesiense) > Trypanosoma brucel
(T. brucel) EREFIHRZVWEFTDONTND™, T.
evansildT. brucei &L |JEHZETH DA, ME—DHEIIHE
TRATHZY Y ol (tsetse fly) OPFTOAEE
RBEMENFLEBNWILTHZLEINTVSY, fito
T, ZOEADIMm#EE (Trypomastigotes) HEIZIZHE
(Genus Tabanus) X o> T, HfEnsd® ZOT
evansilZ BRZMED H D1E EMEIFFICIA <, BBEE, 58,

* BIRERRFEFRMAEY - REFHEE  T693-8501

SR R NT89-1



20 L R R AR

AR, R, KA, EY, KEE (hog deer), 7KIEK (ca
pybara), B, R, YUAPLT v MENEETS. T.
evansiZEH NSO b YNV —HIFIZ I3 M
IEDSMENZ S (surface coat:SC) &I 5 &Mk
& H glycoprotein @ JE 1 (about 22nm thick in T.
evansi) HREHH 5505 G EKAN T il O Hifk
A BRI DI, COFRRITEEEISHRELT,
FEEINEHEEILES LW of L % - /=S
CEIED Z ENH SN T\ ZH0na880 - 2 gy i [ F 7
OHRILIER IR ARG T N EET R &
LT, 73 /E#HkEFDRENICKEREZENEER
grERs - FNE TR N TEALERARIE T~
TEE{be TR ™ Zhilig, Variant Surface
Glycoprotein (VSG) &IEIXN T3, VSGIE b U /Y
V= DIREME, Bt R OMRER & D
BEICBERLSED, M, BHMICAEEDN, 5Tl
WY ITWHEINT D, VSGD A,

oligosaccharides (OLGO) &amino acids & O [H] DEi g
tE, C-terminalfffi71Z 351y Tethanolamine” &9 % &
DbHHEHH, —RITIEN-glysidic type* " TH 3. C-
terminal domain®OLGOIZEHEIED HZDWNWTHED,

Hifa OSBRI 51X L AT, £< OVSGIZH T 538
ERRMHEICERL TR Y, VSGHF 2 Hlll g g
ICERFT DHBICHERTIEEZALSNTNVS, C-
terminal domain®OLGOVZHINRIEZHE D 5 & G4
ET2DTHAD LEZSND™, N-terminal doma
mOOLGOWMEDAMICiIEWEREIZH 5. T.
equiperdum'® & T, congolense™ ™ Vs < D7 Dclones T
{IN-linked OLGOZMIfaRMmICREBESN TS Z &8
537> TWd, OLGOIEmannoses A% < #E T,

XM NBHD, EL4XOFNT, /NHhELHEE
(microherogeneity) & 26D ®, FE@MIZHED 5Nk
WOLGODFIEIR R I N T/, FOHHE R o
4 #ila D glycoproteins D & B < LI T B MFE—
Thd. TN, ZOREZEINTNZVSGOHEDLH
RZERODEIZ, MUN =< OHEEOZEIZBE G
THEEBZ NN, BEEFAEEKRDOLGONE L
BTWaZ &, FTFOEARSEENEL, FET
SEHENHBEFBRTIEEASNTNDY, £
WTZERTC, N-glycosylation# [ I 9 % tunicamycin % ffl
WT, {EHL 7=deglycosyiated VSG & VSG % trypsin T
SR L TVSGOR D LR FEMMIRE L 5B LT H
U —< DVSGDHOLGO D 13 E % < 5l &3
—hHThah, Ei MATIREBESLENED LHERE
DS EEHDMFEETf L=y v il (tse tse fly)
TOHE (midgut) BT L 72 IM#ER Oslender form
(sl-form) 7 5 procyclic form (pe-form) - JE e it
(Transformation) & 4EFR2ERYZE (L AYHE I ICHFZE &
NTNZM (i, EIEROWN, T OEEOHESP
HIZHEE N TWanE VAR, ZOBRBISELES

FE2TH 2000

IZin vitrto TOEBRZHI TR TWNETH S, =
DRITBWTEE, EDO0 OB "pleomorphic form”
(ple-form) %> “monomorphic form” (mono-form) T&
5 I % Dtrypanosomes T A4 ICH BRI N TS
D, mono-form® Mk DT. burucei& L TIZMITatl.
4(114)"73 9 H fxslender Ml il fE & R DI bk & L T
flESZ = TH D, T. gambience Tid “Wellcome strain”
SOAEST T4, MK E O sl-form® trypomastigotes %
pe-form @ #l i 12 transformationd % A b = X Alz D
T, HEAatransform inducer & L T trypsin %> pronase &
RO LR ERB B INTETVS, Yabe &
Takayanagi(1988)" 130 & Hll 2 feeder cells & L Tastroc
ytoma cell line Td % 4 E7/=GA-1 cells Aisl-form# 5
pe-form~ @ trypomastigotes @ transformatioin % 5% 5 9
BHEOITIZBETHSH I E%, trypsinDIEM 2 M3
Ssoybean inhibitorDEFEED TFIZ, BSMIZLTWS,

flJ5, trypanosomesDE&H L 7= Bk @ i T B sl-
form7» Sstumpy form (st-form) ~DIEHEZLLHIH S
Z EMHEFEMBOH WA S M5 THED, Zh
UERRT DI EDRWHIREE LT, BEELED
8% il B RN TOpeform & BB IICRER &
NTW3, ¥ I Tpeform~DIEHEZE (L % “transforma-
tion™ * & It Ust-form A D JE fiE Z (L % “morphological
alterations”*” & % “morphological changes”* & 7 I A
TRHILTWA, Frevert U. % |3 trypsin & protease
Z#IBEZE L Oinducer & L THWT, rat® fiigh 5 45
it L 7z 1fn 2 Z D sl-form D trypanosomes |2 3 [ L A2 07z
RETO, ThSEHMMEENSCOREEZRIT
T <stform~\ DM iE D EENZE{LEZRIT
EEBTEMEITRELE. BENEL MM (st
form cells) DOTOHfdEERES (Former Posterior End
: FPE) 123 ELTOMBN/NSEENERL, Th
S5OHICEE, HEDONTEL (Flagellar Internalization :
FI) O»baZ &R LIz Hsld, WEOMRET
& B HEE/ME (Basal Body : BB) A4, ok
ENC BB I EM G, HWEOENEAL T H Dmacula
adherens (m.a.) WRAWLCEAMMBEFZICL D EEE
frp Uiz T, WEESHIIEREN SHEREL, hElE L /-
EABBEEIMIZL TEHMB I, HIBOEESL
MREZISDTHAI EEATNS, EFITIOHRLT,

T. congolense & [A/#RIZT. evansiZipronase & trypsin®
ERTRENE(LEBZTZLEBNL, Eic, Wit
DfNERE D S DHFLTEAE L 2 EGiRRE OB T
(SCHSEL R L 78I T A) ma i@ 5h, Ln
HHIENYIESNA (Flagellar Syncitium : FS) #J&
BT 5 BRI BB A OFESE O T 2 6E 1m.a
EROI=DT, MEEERIC X MK S OHEDH
Btz idm.a. HISELRRT ZMHEAIRN T &% Z O
THR Lz,
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MHERE

it 5 L 7= trypanosoma cells : Trypanosoma evansi
(K strain) V&, RS54 8 A25H, BHKESEFRS
wmERRE B Lons5EZUk. ZOFERZE
BALB/c CrSIcE @< ADIM P TS, Parasite-
mia DI O EZE R I K DB U, &0 50
(3000r.p.m., 10min.) LT, ZOERICHW:.

Proteases{LEE : Z ®trypanosomesld i D1E #£120.15
M®ONa-K#§ %l (Na-K phosphate buffered saline
: PBS) pH 72127 L, 5X10° cells/mlDfifia &L &
5 RS ICERFEREFEL, [F—EDproteases
VAR & N2 Tz

i4, 0.8%potassium ferricyanide (PF) 7% glutaralde-
hyde (GLA) - osmic acid (0sO.) —HEEEEIZHE
ATaEmHic, J#R5mM CaCl: Z&00.060MA a2
)P ER1E#E (cacodylate buffered saline : CBS) ph 7.
4xERRLTHEMR LY

(1) 500 g/ml pronase (FE#&#EEE, Boelinger-Mann-
heim#t8, Germany) DALHE! : Fijik ONa-K PBS%
AWTHI ik 2 ER L, R—=01000 1 g/ml
DpronaselE ik 2 B A L TEIE T10K% U305,
FLTL, 2, 4, 8, 16KU204MMNEEL 7.
[FHEIC AR OCBSZAWT, BlOSITEGE~ Y
A SRS EL JHEE L 7= Hllai itk 2 CBS & -
TER L 7= [Al— @ 1000 1 g/ml O pronase & fif ik
LREL, PFEHAWEAAZ v 7 (osmic acid
: 0s0.) BEEZTIHICHEML . PFEE LM
# Dcontrast % HIF TR T H-DITEML 7.
ZOCBSZMA L Tl U /- lfa g ik |3 =i T
308, 1, 2, 4L T8 DH, WUEEhi.

(II) 4000 £ g/ml (EALPREE) DpronaseDLEE : Na-
K PBS# i\ T8000 1 g/ml® pronase i’ fif i % {F
U, flilREEgoR—REREELTEIRTS,
10, 25 U304 {EA S H iz,

(IM) 40 g/ml trypsin (FA&IREE, type XI, Sigma,
Deisenhofen, Germany) #LH : [F]£kIC & E O
trypsini&fRHEAMER SN, Rl EFEE & R —8iC
BE&aEh, 30°CTI0HMEUK ET 1 FpHEOLE
MfThhik.

e T 22 proteases LI % O Ml 1B O E B 5E 71
MRS I BEME T TSN
EEBTEMPIROEREFEMSIIC L B  JlE
PRSI E BT K E T AIE 41, Na-K PBST
s = 1722 % GLA¥K (Nakarai Chemicals Ltd, Kyoto)
2%0s0, solution (Wako Chemical Industries, Ltd,
Oosaka) ZMAWT 2R, BEIEENz. TOR,
epon-812 resin (TAAB Laboratories Equipment Ltd,
Berks) (TAM = iz, MY A {E R IZ I Ultracut
microtome MT-5000 & MT-6000 (Sorvall, USA) #*
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L7, Bt iduranyl acetate &lead citrate?
FAWTHETFRE XN, GridstdZH /2 L 1ZTon-coat-
er Eiko IB-3 (Eiko Engineering Co., Ltd.,, Japan) T
KL THbN. PS EMRIK0s0.¥E & F R
SLT, EERREERT 2 HIEIRFCHELVLO
TZZTIIEET 5. EABTEMEORBMEREIC
DNTIEEZEORENHHOTELSZBRBEN
fen, AE{EA Uz E RS 7 ¥ A8 I Hitachi-4508,
20 KV av. THh 5. FHiBRETEHMIIIIEM-1200EX, 80
KV av. &= L7

w R

A oESME BT IEMEORERKLOEANICES
AR SR VIR % 5219 7= T. evansi% £ RE R R M43 BT BAM
#5% AW TE OB %M~z BACIREE40 1 g/ml
trypsin CLOZM L L 7= & DT, MR DOIBHE &ER %
IZHRMBODH O EIERTEETFED SN2 &
FEYuEE 40 e g/ml trypsin T—RFHELEEL 25 DI, sl
formDH IZst-form®D H DAZER L > Tlaje., B
B ORENTH D, FERREHNIRNRITERIE
e LUTmReT T EMHERMmoz. T Ost-form®D b
OIS S FEEL TTORZ 0 < [z
THEREMENZTHLONRBO N HFE, £
OER S F OHIBO LM (viability) 335 Tz
WEFEA SN, BAIREES00 1 g/ml pronaseLE L
MRS F DOEEIZ 4 i E TR ERELEFED 6N
feino 7z, HIROEEIIIRRFREAE T ICEY, £0
EiEEL> T, WEOHBIZXSFNEDOTORS
FEE % 3 B HIIELE 4 510 SRR 0207 £ T
oo, HERLAER R S EHMAT165H
MEEELL Y, ZOE»SHIROEE)HET &>
7=, 7505 #HlEOst-form~ DZAGIT AL I E trypsind0
pg/mlZFon ice, 1M TUIL milBl&E~RDd L%
CIFIEMN S J=. BALIRAEA000 £ g/ml pronase & IR T
YLIR U 7=l & O BRG] T B IBEOZRIZFRD 5
N, 54U THIROKEENE<EHNT, HT
WAHIIEOEIIMIZTH o7z 104 LAEIT 2O H
NEAGER) 2R S Eho 7.

EETTHEMSNC L DB « #EEITst-formDT.evansi
HER® 5 17z trypsind0 1 g/ml 7 on ice T—IRFfa]LEE L
7= ik} & proteases 4L D sl-form Dl Nd Z EEE T
SRS TEE L=, Fig. 1ldproteases L& Dsl-form
OT.evansiOEEBLTEBFMLTHS. HE (Flagellu
m : F) (arrowheads) ld#{k (parasite Body : PB)
OEY ZBEERICERYBA, HIEO R &2
(Anterior End : AE) &3iZPEEL TS, PER i
8 (Posterior End) &M SEMITH S, Fig. 213
st-form®T.evansiTH 5. HEEILHIIEOPETIdsl-form
ERBRICIRIEIROETEZREL TWS. ZOHIBORTIZ
PET® - 7= (Former Posterior End : FPE) i
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DBENFOHEOLORBEELTEBYD, ZOEHENS
bfifaDNEBICZ < OHIRAN/NEEZENTWDTH
A5 ENHEREINS, AES S OXR®EICIEEEL -
{i1 5 2> D M D sy Al > T 3,

B E T MBI L DHEE © Fig. 3akFig. 3bidtryp-
sind0 12 g/mlZon ice T—REFHIMLEE L /- il Bl %2 BB E
@R E U TIERL, BEURE L THEL %
TH5. Fig. 3aiTiIEHEHPRI? (Paraflagellar Rod
PFR) O &f # A9 73 Filaments @ #8 B #% 1% & ) %
(Axoneme : A) DOR§EMHASMICHIBEOHIZED S
) 1%, Fig. 3blzZoMiao EAEICEEL TWARE
Fig. 1 UHFElE (Flagellar Membrane : FM) 12 =& DAH4]
B A AR Loy L Sy EFNTVEBNBEINSE. ZHO5DAZKEL TW

Fig. 4a
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% A-subfiber fz U B-subfiber @ A, B-subfiber iZ 35 E L
TADS R BT AT ERFILTHDE, TIN5
AOADEFNIF FHAREEIE D THSHE BT
FHiEEEEtED U THo/z. TOEMN 5IIPFROALHE
MAITH L THEDMETHEDH49 5. Fig. 4aldpro-
teasesIEALIE DPBDEHE Y OHili& TH 2D, DY)
Fri&icldFig. 5a&Fig. 5biczEs 55 XK 5 R EEE
B (Fold Formation : FR)IZ38® 6317z, Fig. 4bild
Fig. 4aD#AILRETH 2. PBOMIREEIZ=/EH
ETHIBEEICEEN, 5I12F0 EIZidglycopro-
teind ¥ 72 % JE 449 (Surface Coat : SC) &IFEH
HEREND D, Z ORFEIIGLAD# [ JE 12 potassium
ferricyanide & OsO, SRS U THEET 5 LB SRR

BELTEINBENESITRD. Fig 093 ZDA
EERAWTREL-EEHYFETH DA, Fig. 9aic
proteasesIEALE OFIIENE (Z OREB TS O
FHidpelliclet EVWEDLTWVS) WRLTHS. Fh
w8 TSR T 5 &proteasesIE LB DB EIT1ESCD
EMIZEPLE->TWT, SCHAERZE>BED Lo,
DLAEMGET, TOES|IIH2nmENEDEW, Fig.
4cldproteasesIEMEOHIBIZBNWT, ma. 250K
WFEPBOM O DIREER L. £ OB S in
tact Tdh o> T, AHTRSEHEDESE DD SNz,
INLEOBETFEMET T2 TRAIRES0 1 g/ml
pronase & =il TIEM & B/ 0K R/Z W A5z 20
famhsREIN-bDTHS. Fig. 50, Fig. 5b Kk
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U'Fig. 5ci3 1054 pronase#{Ef S B/ H D ThH 3.
ZDOWMETIE, BMEREOMY (unevenness) skidid
BEJZEE (Fold Formation : FF) & THhEBEEINALD
Rl O ENRED 5Nz, Fig. Sald-E OftWE T
»Y, Fig. 5cEEDHMWITHTHS. maldFig. S5a&
Fig. Sbici@® 5 5. FM &pellicle D #RHE 2 - T
HFELTWS, Fig. 6aid 1 HEZOMEOEE:
9. FRIZI0F &30 e n=m<#L<iZ
v f=a8, i, BT OFFAGED 5=, SCORE -
pellicle DIKAEISFig. 9c TR D HHIZHER IS, *
ZTCid=EPIIH (Fluffiness) DIRIEANIZ0R#EDFig. 9b
KDEATNSDZENERENSD, =75, SCORES
B EED SR,
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Fig. 6bKkUFig. 6cld 2 HMEBEDEHRTHS. Ml
DOHEIXFig. 9dIZR B < BPRLE OIRTAEICHE
ATWDRTHDH, EFERTORRIIFAg. bR
Fig. 6ciz A2 < JEILEOHIB O R & B A,
Fig. é6cizi@® 6N 5 HiESE (Flagellar Pocket : FP)

132K (expansion) DIEMIICHD. 4 K8
SHLEE ORI DOWTIE, Fig. 9e &k UfFig. ofIzsE
HaML, SCHAML, M~ DHE G pellicleiz &
FEETH o0, WEOATEL (Flagellar Internal-
ization : FI), ¥IEOD &K (Flagellar Syncitium : FS)
OFRIEED 5hizho /-, Fig. 7a-7c KR UFg. 8a-
Scli 16/ LB DHIfan 5 DB D TH B, Fig. 7alci
Sarrowheadsid 575 5 [R5 O HIHEAE B T O k525 O K E
#RLTWS, Fig. 7bidFig. 7aD—ERILATH D,

HifRRE DOSCHTRITHEL SN, pellicleld SR B 5
RKEIRBINTNWD I 0505, FM&Epellicle D
fEFISIEAR L TWS. Fig. 7cOm.a% B0 i WiRET
T, #AEFMEpellicle @I OB (slit) T BB (
Fig.3cZ®) T % Aipronase DYLE TSCAHIHIE = h
Fepellicles M EIZHE35 L TRJINC AT 2 =H A #®
m<, FEETMD, Mo THAFERRE TS > Z8FVNE
vesicles(arrowhead) & U THEFHIICIR > TEROH 5N B,
Fig. 8aldH%, HEIL EZD2ELTWAETH SN,
—BHEELAWENHOERL LD L L TVH00IE
JIERE Lz, Ebh< b LSk otiiziz,
SCHERICHBM L 21645E TS A, M, maNBE<
REFINTVDE T EMMRES N, Arrowheads |3 52
W uNima ®rd, Fig. 8cid A DM E N m.a DI
ETHEAESIN, TOHEEMmITE > Tvesiculationi52%
bNBIZEERLTWS. ArrowheadstImalz itz h
THFET B/ dvesiculesZ/R L7z, T DX 5 72FSH
A O &I T S LL E, FSOcross sectiom{®
VITHFETEIETHSE. TOLEOREZATHERELE
B, WENSHOUF TENEES I EHHEE.

Fig. 8AIRFSOMMIETH S, = DIE T4 >T
HiM, MIEAEETWET &id, ghost{b®d, #ifn
INTWVE ZOYHFE)S BHEHERS, WERON
# Darrowheadid 9 #i LA _L7#1E 9 % doubletmicrotubules
DHO—EERLTWS. 12TH (oblique)iz 9
TWBAIZEBAELKE 9+ 2 BIEDANTED A=,
TNTH, INMFSTHHZ EdMBEWZWEERD
ns.

Fig. Qi3 IENLEOMIIETH D, Fig. Fb-2fFlEIZ =R
TR IMEL00 L g/ml pronase %308, 14, 24,

A5 R U8B LR TH S, Fig. 9a-9fDHIIE
13Fig. 8F TOMMEEIZREZAEHIC< 7 205 4
L, X, EEICHAWSEGESEERDBICERL 2
m< - TWwa. Fig. 9bin 5Fig. 9dRIE308Mn 5
2HETOM, IEUBETH>/Fig. 9a&lh_TSCO
FMHIFR A ITfluffinessDEGWATHETTL Tz, 44
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Fig. 8b

#% (Fig. 9€)IZIISCOHE T2 3 S pellicle A7 EREREEIC
REIN TV ZOR, HbEhiiBbhaiuh
72 EPTEYRLE (focal lysis) Z=EbHE2EAAHEL TW
jz. % Opellicle® LI, BRETHSCHALEDS
N7=A8, pelliclelcl3EF, FFHAELUHKBDHDTWRE, 8
5% (Fig. 90 IZiXlysis D fEFr B #EFH B[4 230 pellicl
eDFFOEAEWVIE—EML <> Thi.
EOW

Na-K PBS#% fill 2 @ % il #x %500 L g/ml pronase ™
B E L TRWEBEIIZ10871 5 1 7 OFT, FF
MEBD N ZNEBE S5 <NaK PBS#% 5 %R
EHENMETICAVWEAICEBE a7 E2REILED
DEEZD, Zhlsl-formin 5 st-form~ D IEREZEAL
G LEbDOhFrevert! ObO LM<, BDH
ATHELSOHEERRL-4ATH5. 5, CBSZE
#1187 i i > pronase DA & U THEA L /215G OFF
D FE 4 | Zpellicle D SC D 8 & pellicle \Z /MRl D
Fif (focal lysis) 2B ENTHD, ZHUIAERDpr
onasell LA DEHEZRTODLEFEZLS. 0K
R34 #proteaselZ LB Z ORBOFEL(LEE THE
M TEHETHEAIICBSEZAVEHINLDEETH
B EEFRBETBEEODEE XD, N, protease
(trypsin and pronase) DfEAMEIZDWTH, HEiTT
%T. congolenseZ L= KB ICHEMT S LITL

#2185 2000 25

Fig. 8d

7. M~ OIEFEM D@ E LT, RENRTEN
VEHIIE R L A2 AN L TR O ffi < DIRE 7R
FTLRTICY 1 L7 PIEADELZEDTHAIL,

g s UL, MIEOBREEEETHD, WM
WD NWEORE LM REBVWATRENRSA SN
5. COBENEIICEFNTHD, AVTRLEE
4000 2 g/ml pronase & =R TH W -HllE TIXMEDIE
B Z2HDOTH bM< RRRMEEAORKEZWD,
AL ORI EER (L 2 EE F CTHNDRELL T
THETHBIE#R U WITHRAEEEI @ g/mlDtry
psinZ 30 CTAWRHEIZ1047 2B T2 BSCIATRE
intact D £ THRF SN, £ LE> TRWIZEMR
DIGEELENED S Nlahmo . 748, K ET1RME
OB OBRET ZORETHHAEED LIz
khiggo 6h (Fig. 2), &bl Zzst-formDHIIE N
IZIFT (Fig. 3a) KUz QMR E LT FSATE
EhTWi (Fig. 3b). 248, WEOELZEETS
7o DITITALER R A0 0 T & 2 O TEEILFERFAYR
B2 0 /= ® IZSCH B ERE 0 & BN E(LARD 5h,
FW e Ez 5N Spellicle®ZE{L%E 2 L 72500 1 g/ml pr
onase CEIRME L zMilg = Lc L TRk T 22 &
{2 L7=. 5001 g/ml pronaseZ EiRWUHE L 7358, T.
evansi CIISCOEEHEIT 4 on e 8 nEETA L
A4y o 7z (Fig. 9e&Fig. 9. SCOF I L - T,

ETEITEHEOERZZV/MEIMIRIEDthree-la
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Fig. 9a

Fig. 9¢c

mellar layersD FRICH D BKEORBEICED,
farskigtE AL, 160%ICITMBMEE (Fg. 7q)
DHRET, Hlahs—BREEL =T L O (74
BELT, fig. 8a&8b) HMEHEEL -HWERED
MToO¥3E (Fig. 8c) #4£T5ICES. BEOHFIZ
AT, HEHEOKZEOBEAITE, HEOFMAHE
AL, HREESS OFMIZEERINE N TH—OE
MIZZARDAZF T 2FS2BRTA2DTHAD (Fig.
3a).

ZOREFDOEWENF—DOFMIZINE > TWBH
{illIB-subfibers® 9 EOEFIDBEWIZEFETEY (clock-
wise) & &EFEHEID (counterclockwise) 7o T35
ZETHD. TLT, INSOHFAMTTo>TRADS
NZma DRAUNEF] EmaliEzNTHE Uzl
vesiculationlE =D D T & &RMHET 5O TEKEN, 5
—IZ A DOHIE DM 2 o TvesiculesATHE T
5 &3, ZOvesiclesSfflla kR HE, Tbhiand
EEBEHRLTVNS, TLTEICIOEEZFHELT
VB HOIMEWE<maBERT DHETHAD &
FEZH5N%. TN, %lCpronase#T. congolensell
AWTHIEOEZEL 2B L /zFrevert™S™ 73,
FEOHINED 5 OB 1 dmaEE2MRET 5 Z L A5
REGTHBILEAZEIIRLT, Pl tbma
NERIBMT DBEIRVEVWSIHRNRT—F %
RLUTBRERTHS. Reinwald%™ I T. congolense %
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Fig. 9d

Fig. 9f

AW THRA)ZIEE TSCONEZ BN B2 ERIC
DWTHIZEL T3, ZHIIVSCGOAE(LEMERET
4121, VSGoIEAEEmE Iz sihne
WO LRIENH O, MEHTEAT. congolensersprot
easelZ WM % H D& trypanosome  homogenat
esDHF DOVSGOULEA TN = & =W Ok L Tt
LTHs. £hi, T. congolenseTiISCAiproteasel
FoTELHHEENZEIInma bR NEIHELTZT
HHILEALGND. EHFEDOAWET. evansiZ K&
I BE500 12 g/ml pronaseZ EiR TIEA T BB E&1320
HETOLBLERFMIImeNBEINTNS, mald
B CTlddesmosome & L THI SN SHIAR 215359 2
15" Tdh 5. desmosome Tl A D $535 & calciu
mO#EE 2B {R T % desmocollins & desmoglein & 9 gl
ycoprotein7idesmosomefhi s D EIEIZH 5 = & ATH
ENTWS, BF5L, trypanosomell B [EHE7LHERE
% b o - glycoporteinMSm.a. B8 7 D MK LITIXHFTE
T2EEZ5N5Y  Hemphil™ [ddetergent % i \»
TT. bruceifB B % Rlfi# L THII Z SRS FIB L Tdee
petching & rotary shadowingZJii L, FP/n 5PEIZ[AH
9 skeletal micorotubules (=subpellicular microtubule
s : SM) @RIz Filamentsic L 5 HEiEDH B = & %
BLTW3D, HZELZHIEIEdetergent L E Tpellicle
EHRoTWDOT, Ihs 04 RiTpellicle &%
EFHTTCSMEPFROF ZHEL TWE Z &2 5.
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TIN5 OFEEIIMENPBN S HET B %I dma.ih
43 MpellicleDouter surface | 7 1E 3 % glycoporotein @
HIZHEEY % Tdh A I desmocollin 5> desmogleim 5§ @
HEEAPEMREINZLENSH S Z & &, Hemphil
2229 A2 L j= Filamentsh34 72 < & bSO &5
THRMEINDIENUETHD T LERET .
IR/ SSCHAFIBE L, MESEEE(kzREl T
LS FEERIIZ DR RAGenus Glossinall T2 =
W = i @ midgut Tpe-formiZmorphological trandformation
THENIEEZBWRIZIES, 754, peform &
st-form O B2 1L AR 0 2 B DAt IC b RERIZZERA
H5. Wb, sl-formTiEHlELDPEIZ 3 o 7z Kinetoplast
D LB Aipeform Tid ki & U AEIC T Wl 4 IC £ AL
(displacement) 3 % &5 Z &, mitochondrion 7§
WP THENWSIZE, ERHEOMNEMREOLE

BNz &9 FBpMo TS, HEIZT. rhodesiense

& T. congolense ? coat-less culture forms Tm.a. HE &

T E 2000 27

BILTEZBRETHAD. Filopodia®FE X2 D
FERAEEORBEAICHTTT AL LT, MT
FEEVWD D EEDZL Tl 57, Vanhamme

1 T. brucei® VGSHE{EF DIRE IZ competent /& B A A
D telomere 5 RNA polymerase!Z & 2 RNA~N D INT
MR DRI EE DtelomeresDgene expression sites
7 SRNANDIEENRIAE N2 DIEN, #HRHEWLIC
l&—fE Dtelomere 5 DEELMEZ 5T, fiORNA
elongationlI AP TEIEET NS E|ELTWVWSE, ZD
HHBAURILD B VSGEET O 5 —EH7Z T 0V
SG7 3 JHEEA L MmERMICRBE I W EES %
BT AHDELTHEHAESNS.

#O

AWML R RITT DTN, BTHAMEHREOMER
5 E OB REEE T ITEARRIR N 2 TRE L 72 GiRE
RIRFEZABERETRE L5 —OK T, K

BREFEEINTVEIEMASHEINTNS,
SIRRENRERNH HLLE,

Fig. 1.

Fig. 2.
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ZhBIEHERTIER

Explanation of Pictures

The morphology of Trypanosoma evansi hown by scanning electron microscopy.

This photograph shows the blood stream slender form observed normally in the peripheral blood in
the infected mice PE means "posterior end" of the parasite body. AE means "anterior end" of the
Arrowheads show a flagellum spirally running around the prasite body. Scale bar

parasite body.
shows 66 nm.

The morphology of Trypanosoma evansi shows by scanning electron microscopy.

This photograph shows the stumpy form which resulted in as the consequence of 1 hour treatment
of 40 1 g/ml trypsin on ice. Arrow represents the former posterior end (FPE) of the parasite body.
Arrowheads show a flagellum spirally running around the parasite body. Scale bar shows 50 nm.

Fig. 3a. The photographs of Fig.3a and 3b were obtained from the thin sections of the parasite bodies treated

Fig. 3b.

Fig. 4a,

with 40 fg/ml trypsin on ice for one hour. Remark the well-defined paraflagellar rod (PFR) consist-
ing of filament hexagonal meshworks and axoneme (A) consiting of 9+2 microtubules in the cyto-
plasm. 20000 x mag.

The photograph showing a flagellar syncitium (FS) observed around the parasite body treated with
404 g/ml trypsin on ice for 1 hour B subtubules of one anoneme were situated at clock-wise direc-
tion, but those of another axoneme, within the same flagellar membrane, were situated at counter-
clockwise direction. The cause that the direction of subfibers arrangement is reverse can be
explanated by the different axonemal origin, perhaps from different cells.. Therefore, idea that mem-
branous fusion, as the consequence of protease digestion, would occurr between two flagellar mem-
branes of different parasite bodies can be accepted as possible explanation. 10000 x mag.
This photograph shows the cross-sectioned parasite body. The cytoplasm in the protease-untreated
parasite body, was covered with not only the pellicle but also the thick (about 22 nm), compact and

rigid surface coat (sc) consiting of glycoprotein. The fold formation (FF) of the SC spreading to the
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Fig. 4b,

Fig. 4c.

WDERESMEE B 2T5 2000

pellicle was not seen in these proteases-untreated cells, and the cell surface was smooth.
9600 x mag.

The large magnification of a part of Fig 4a. The pellicle (unit memblane : three lamellar structure)
is also seen in this picture as well as in the sharply defined pictures obtained from the thin-sections
fixed with potassium ferricyanide fixation method (see also Fig.9a-f). FSW meas so called "flagellar
swelling”. The expansion of FSW was not so vigorous as the proteases (trypsin and pronase)-treated
cells. 32000 x mag.

In the part not possessing maculae adherens (m.a.), there was seen the well-defined exterior slit and
the membrane was smooth and any fusion between the parasite body and the flagellum was not ob-
served in the proteases-untreated cells (arrowhead).

40000 x mag.

Fig. 5a, 5b and 5c were obtained from the trypanosome treated with 500 i g/ml pronase for 10 seconds at

room temperature.

Fig.5a shows the morphology of longitudinally sectioned parasite body. The strong unevenness of the cell sur-

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

5b.

5c.

6a.

6b.

6c.

7a.

7a,

face (fold formation : FF) was seen in this section as well as in the cross section of Fig.5c.
9600 x mag.

This photograph shows the vigorously expanded FSW.. The filaments in this FSW space were seen,
but something indefinite in this resolution. Arrowheads show well-defined m.a.

located in the tandem arrangement along the adhesive site of flagellum and parasite body. See also
Fig.5a in which the sama structures are observed. 40000 x mag.

This photograph shows FF in the cross section. Not only the pellicle but also the surface coat was
involed in FF.

Arrowheads show the convex part of the pellicle. K meas Kinetoplast.; FV means food vacuoles.; FP
means flagellar pocket. 30800 x mag.

Photograph shows the morphology of T. evansi treated with 500 1 g/ml pronase for 1 minute at room
temperature.

The SC have slightly fluffy surface but its thickness was retaned well. See also Fig.9b for detail ob-
servation. 20000 x mag.

Photograph showing the morphology of T. evansi treated with 500 1 g/ml pronase for 2 minutes. SC
increased the fluffiness as the consequence of pronase digestion but it thickness was still retained.
The FF, seen until 1 minute, disappeared. 16000 x mag.

Photograph showing the longitudinary sectioned T. evansi treated with 500 4 g/ml pronase for 2 min-
utes. Except for the fluffiness of the surface, any changes was not seen in comparison with protease-
untreated cells. F means Flagellum.; FP means flagellar pocket. 9600 x mag.

Fig. 7a-c and 8a-c were obtained from T. evansi treated with 500 rg/ml pronase for 16 minute at
room temperature. Only 8d was one from the treated at the same concentration of pronase for 20
minutes.

shows the complete removal of SC. Arrowhead reveals adhesion between the different parasite bod-
ies. N means nucleus.; F means Flugellum. 16000 x mag.
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Fig.

Fig.
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Fig.
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8a

8b

8c

8d.

9a

9b

9¢c

. 9d
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is large magnification of a part of Fig 7a. Complete removal of SC was observed on the cell mem-
brane but the parasite was still viable and motile. 32000 x mag.

shows the adhesion between the flagellar membrane and the pellicle of parasite body. Arrowheads
show vesicles resulted in between the adhesive faces of the flagellar membrane and the pellicle. PB
means parasite body. 50000 x mag.

shows either detachment of the flagellum from the parasite body or re-adhesion of the flagellum to
the same cell after once detaching. Arrowheads show well-defined m.a. structures which were ob-
served even after 16 minutes of complete removal of SC by pronase digestion. 24000 x mag.

shows large magnification of a part of Fig 8a. Arrowheads show the m.a. arrangement of the detach-
ment or re-adhesive site of the flagellum 40000 x mag.

shows probably early stage of vesiculation. The slit between two flagellar membranes, perhaps from
defferent cells, seems to be changed into the numerous vesicles (arrow-heads) lying between m.a. by
fusion. Obviously the existence of m.a. was observed even after complete removal of SC, connecting
one site of flagellar membrane to another opposite site of flagellar membrane. 32000 x mag.

Photograph showing the flagellar syncitium (FS). Fusion of flagellar membranes, even in different
cells, can be initiated via the process as seen in Fig 8c. This photograph was obtained from the
specimen, which was treated with pronase for 20 minutes. Arrowhead shows one of 9 doublet
microtubules of axoneme. More than 9 doublet microtubules was seen.

PB means parasite body.; F means flagellum. 26700 x mag.

shows the intact surface coat (SC) of pronase-untreated T. evansi. As the result of potassium

ferricyanide, contrast of the pellicle (unit membrane) increased and became well-defined. Note com-
pact, rigid SC having smooth surface. 70900 x mag.

shows the condition of SC treated with 500 s g/ml pronase for 30 seconds at room temperature. The
SC became to possess fluffy surface comparing to Fig.9a but was well retained well thickness.
67000 x mag.

shows the condition of SC treated with 500 i g/ml pronase for 1 minute at room temperature. The
SC became to have more fluffier surface than Fig.9b but was still retained the thikness. 67000 x
mag.

shows SC treated with 500 f g/ml pronase for 2 minute at room temperature. The SC became to
have most fluffiest surface among Fig.9a-9d. 85000 x mag.

shows the SC treated with 500  g/ml pronase for 4 minute at room temperature. Most of
glycoprotein component was removed from SC. The pellicle lying undemeath of SC became to be
exposed to the exterior environment. The FF, then, was observed at this step in this specimen.
The finding such as membranes focal lysis was noted in this picture. 65000 x mag.

shows the SC treated with 500 i g/ml pronase for 8 minute at room temperature. The glycoprotein
component was removed completely from SC at this time, the pellicle was observed to be exposed
directly to the exterior environment. The extent of FF became more vigorous than Fig.9d, and dis-
ruption on some points of the pellicle became to be more severe than Fig.9d. 50000 x mag.
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A PRESUMPTIVE CASE OF FATAL ACUTE ENTERITIS
DUE TO VTEC 0121 : H19 IN CALF

Akihiro KAWAT0, Yoshio OGAWA and Kiyohito NISHIMOT0

North and Middle District Livestock Hygiene Service Center of Yamaguchi Prefecture, 683-1,
Ninowari, Kagawa, Yamaguchi Cily Yamaguchi Prefecture, 754-0897 Japan
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On a certain beef cattle farm, an eight-day-old calf, which had looked normal
until the day before, developed symptoms of diarrhoea and died suddenly about noon.

A postmortem examination was performed. By the findings of pathoanatomical
and pathohistological examinations, the case was diagnosed as fatal acute enteritis
catarrhalis. In the bacteriological and virological examinations VTEC 0121 : H19,
ETEC 0116 : H28, Rotavirus, etc. were detected in the ileum of the calf. It was
confirmed that VTEC 0121 : H19 produced VT2 (Stx 2). Salmonella was not detected.

Judging from the synthetic result of experimental data about the cause of the
sudden death, it was presumed that the main causative agent of the fatal acute enteri-
tis catarrhalis was VTEC 0121 : H19, which produced VT2 (Stx 2). It is unknown
how VTEC 0121 : H19 was brought into the farm.
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A STUDY OF DEHORNING EARLY STAGE JAPANESE BLACK CALVES
AND ITS INFLUENCE ON THE WEIGHT GAINS, BEHAVIORAL
PATTERNS AND PHYSIOLOGY OF THE CALVES.

Daishi SHIRAO, Toshiyuki SAWAI and Kouji Fuj

Yamaguchi Prefectural Livestock Experiment Station, Isa-cho, Mine-Shi,
Yamaguchi-ken.759-2221 JAPAN
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Labor of dehorning, weight gains, behavioral patterns and haemogram of the
dehorned Japanese black calves were investigated. Dehorning was carried out on a
two-week-old, a two-month-old, a five-month-old, and a nine-month-old.

It was possible to dehorn the two-week-old in more labor and time saving than
the others. No inflammation was noticed. In their early stages stress response and
escape response were little changed from those before dehorning. It is considered
that the early stage dehorning detects no adverse influence. Consequently, the early
stage dehorning possibly saves labor and enhances the safety for beet cattle admini-
stration, and entails the early inprovement of the relationships between humans and

cattle.
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Table. 1 {#EFOIPE

B X FHIRX
I S S

2 Ein 1 1 2 -
2 h A 2 1 2 1
5h Rk 2% - 1%+ -

9 71 R#m 4% - . =
E) *3EBE

E,Hﬁ

* L OREER IS
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(3B A ik

BRI AHEE e, 1BEK AR, RARS
BEML, MFFBrCEBL A, 2 Ml TIaHE
PARE THMR DA, 2 H AMTH TIIBBAIRE T
PrAdRzmL, BRicEoibmUx 5h AT
LR RERICARN, BRARTUMRICREZERL
e, 9ARMREREAY > Fa i AN, BRAET
Ui ic e 21T oz (Table. 2). Bfatkobifk
Mtz 7V >150mg () /3 gE&ahik
YEIRE B L7z, (Table.2).

Table. 2 BAEFE

8, A% #RE KA ibm

2:B@  HREMI A RARNBEREBIR (LR
2h AW HEML AR HRAXLRES
ShAm RES RAE HIAAGER
9 h A MR AR HANGERER

4REEE R U Ak

a B0k
BRI A0 D 395 D PR IS P B RF ] B OMESE A B
=H/NERE (RE, A, 1kbm) &0,
A DFf T L 7.

b LR i O iRt
PrAaldEFT, BRAaE, MRfald, 28AFBICHKE
BlE#EmL, B, AiMHICIAAMEBTIL A
LU kR (D6) ZRDi.

c THOTDH

O30 Btk
blEROSIEBRARTE, BRMA 2 Ak, PR 8 H
BITBRAY- 38, MLEL 5 BICDOWT 1 5
OESETOEMRL, FOFEEEkEL -,
RistE, sBRENEER—AY, FUEES
FURERI#EE L, L TWAEIZRT A S8
MIETE, FoMRTRE. A5k L
oS LR DR ONIE & DR ERT
HIL, Fdva ek sOsiEiE s Lz,
1T
AL 2 7 AibR A O T4 1 EEIC D W TEE
Liz. WrfMm3 Al BRAYNAH, BAT7THEZDIS
i 5 LTRFDMNITEM L 7. T B IR (9
ALEE, T ERRE, FEmEEEE),
B ERaki), K8 GIEARERD, RETH
&<, BN 2% RUBTHOHEEIZD
WT 1 BT L /-,

d ik, Migeks O EENZEL
Brsann, RamEk, 2, 4, 6REMIE 1,

LU 1 BRPE SR

215 2000

3, 7, 14, BABICELET /. KIERD
ELT, HmEREBETmE o 1 BEEEES
(e 1AGP) 2, AFLVARKBELTIANTFY—
IVIREE 2 AR Ak % O Rk B IC D
WTTTP, ALB, TCHO, TG, GGT, BOUN, GOT, GLU
ZRELUZ, METEZERmE 2 W ES RS
DERML, i &5E050RER O ik 2 AW TR
Nz, BIMERE O 5306121 B B i BREH s
(sysmex, F[-520) %, TP, ALBZE 8 1B Ty
HEAGSEHIGE SRS (FUTTFILM, DRI-CHEM, 3030)
W £/2, o LAGPIESa 1AGERHF v
b G CZEWIZER, Fa 1AL — k) =M
WTIFE D EELE. IVF/—ILOBREIL
RIA (Radio immuno assay @ BCEHEGe 8 E )
DF 2 —TEMEIZE > THIEL 7=
e JLEFREL o EFE R

Frams, 48, 8 M ICERAEE O
KO EHEEORRICE D, BRAZOEER
WERAEE L7z,

3. piERUEZ

a PBrAOHIE

[RAREDIHF T DWTI, 95 A DA
124 N T18EB 0T, RERR S 2238
B B O 5[] 6 401488, FE{EZERERTL 43
3TFy, 1 AR TIZA5 40 ZZ L, HinbZho
7o, E-UHSIE15~230 B4R MmIz 3
AT, fRE 2 43080, MRAakOkimldsy
1685, ME~EZERFMI164746F8, 1 ABETIS50%
18 ELTHO, SED N AMEA S IFHER
U122 Lz, ZHUT LT, 28T 2
ANETYEE, REL1Z5, BRMAmEUibm1 4
05, HEAEZEWFRH] 343, 1 ABTIL6 2268
ERDEREBTAENMTA, Hbihoiz
(Table. 3).

Table. 3 8. RimBI TORABICELEZS N

] o PEREE (1) aom e
B, Ak (n) Be BA & 8 f,u_ﬁ(ﬁaﬂ?

26 (2) 1018 155" 3113 2.0 626"

2HBER(3) 11127 329" 441 2.7 12039

5hBE(2) 2°50" 429" 719" 4.0 2916

9hAE(4) 5'25" 6°00” 1125”7 4.0  45'40"
iE) 1B Y OFIEEEE, AMRTIABRO LM

b AL A& OB AR
2 EMBRARO 1 A% OMERE 06) I
DUNTI, BRARATL4 B ENZ0. 83ke, B 14 R
130. 61ke, BRfA14~28 H# £ T 14 A 0. 57
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ke TH Y, WEBERODGIELEFNFNO0.89, 0.66,
0.55kg &= anolz. 2 AR5 I Al
RAaRKIZBNTHREEEICHRKE & il L THIC
Bz L5 EEED s naho i (Fig 1),
ZHIZHL T hARBRARDNIZEhEN
1.00, 0.48, 0.79%eTdho/z. E£/NELHE
I S keDBEEMH D 3 AFBICMHELE. &
Wme"izck s s, 13HA~W0HABFORAT
1, MA%SHET1IEYAZD SkeDEEND
D, 208ETHRIEL, 40H B THREDELER =
WPz LTHED, H>T2E~5H
AEOBRAIT 9 H AL, & ik Uk ic

ErEXRVWEEZI SN

(DlGu) B BaE O SEE

by

B g5

;4;1,0

B 0s

S = N

5 1.0

&1 N AN 1

B 0.0 —14=0 0~14 L
Fig. 1 @, Awmomss &

¢ FHOEH

OIS 3ranLs

et RSAHE T, B AL okt R IRIEEEAS
2 HRBIZIEE L7248 8 RIZICIIBRA RTICE VW E
Eizojz. ZORARTOMEITEE S ORE"YIC
£ % 171 A it oGRS 1 EFRETH -
7. E£iz, HEBEOHICENT SRR SR
DIERERSED 5Nz, ZHITHBE O
THAZfTo D AMERNZO TN
EEbihi (Fig 2).

180

—BEaE
— FERX

E=Terg 2 & g H#
Fig. 2 k&G

OfTHh A
2HHBTFE1EIIDWTORETIE, W
TE RO OB RAEZICB N THE
g, WA 1 EYS D OFEHELIE &Y
I ahodz (Fig 3) . HARK

UHEEATEN RS R IC B W TR A 3 ~ 4 BERE
FTHREMBINRM /=N, WMEEBRAT
A#ICI3kf 3 ARl &I EFREEOTIZ2 &5/
(Fig. 4, 5). BRAKICR SN 2 BB TE &
LT, B THMZELTE, @EfzAAICH
IS E5fTHMEEEINL. ik 1ARRICS
EHTF Tl d 20 RERATENED 5N/ (Tabl
e.4). [RARTIRMmOF L LIIHTHEE ST
WS, A RICHED S EEN 2T BN —RFAYIZ
#Hmank.

[OmZLER (5) ORRERE) |

(5 - @80

ME3IEA  BRE BE7A®

Fig. 3 2h AMBRATFOHIALIEH/ZUD
T L R R OIS ERZE [ 2

wnsm| | | |

i ([ |

%ﬁ?ﬁﬁl Ill m| I 554

13:00 14:00 15:00 16:00 17:00

Fig. 4 25 AMBRAEFORRTE

&t
o W e
S

7 Bk I . —_—

13:00 14:00 15:00 16:00 17:00
Fig. 5 27 ApRAFOMETTE

0

Table. 4 BAEICLZ2ERETH

(Em2)
BEIEN BRAE BA7THER
B CHERER
g 2 12 1
WERE A I
mEz#s O 49 4

i) th ARBES I HICDOWT
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d I, misms OEEZE(L

R AT & B RAE USRS BR A # DL IR I &
THEHMEKEE @ LAGCPIZDWTIE, MiEED
SHHREKEERTEMNES, FiZa LAPRIZD W
TIRFEES BHE L T A REFOER E
FRME450 ng/dl @B FE> TWizZ &M b, &
fE R R LIRS Az o 72 (Fig. 6, 7).

(x102/L1)
150

0 ' I— S . | 1 L L | — | R | 1
A1 3 7 14 28

| =#BE(6) ——BRAX(T) |
Fig. 6 BIMIKHBDOHES

(£ g/m1)
600 -x- 9 h AmiER
500 —e— 2 WERHER 1
- — — (ERfLEMR)— — — | —* 28mxE2
400 i —u— 2 R
300 —a— 2 BREaRER 2
200 g
100 = ¥ = et
0 ST 17 e P R
i ik 2 4 6 1 3 7 14 28
W (&)

Fig. 7 o lAGPEEDH#S

AMVAFISOEEELTOL T —)LiE
BEOHEREIT, MBEELEXFARICBWTHRA
BEHRRVCUERIC ERNEA SN BAEA,
ERIZBWTIE, 2@l 97 A imbkass
LVEERRLE. 2094 ABRKRAONER
O, ST OERE KGR OE & IFFE
FUTHD, BEDANLAZEATVWAER
bhjz, MA#EO LROERL, BAaL, 24
I THiE SRS N, FNBRINz5TiE
mawhEBbNe £-RARTOM ST 28
L9MRARRADHEIZENSE L, RED
BV (IBRE, MEAVIRE), AMoENnS
MEZ SN/ (Fig.8). TP, ALB%® 8 IHH I

70 X —— 2 iR 1

60 F - "._ —— 2B 2

50 _*" —=— 2 AfEEE 1

40 —— 2 Bk 2

30 F ot

20 W -

10 ey ," ..
Mi#&246 13 71 14 28

(hr) (8)

Fig. 8 TJILFV—ILREDHE

DT, WinbaRREEIRL, Kk
S59PHHS"OWMELLBELTHIRAICLSK
B3R 5Nk o7 (Fig.9,10,11).

7.0 r
P eo E{ I T r I
FL It i
(g/d1) s.o
LI 5 S S -
(eg/d1) z:s i i ot
TCHO ™™ fpg r ; I
o0 F—+ = +
(me/dl) [ i 2 :
B13 7 14 28

[*BAR(7) + HEE(6))| (B)

Fig. 9 mMiE&{FHRE (1)

TG 70 £ 5

(mg/dl1) 3° f £ j ; =
6T % fro 1 :

wn p—— e,

BN L o . 7
(mg/any 0 T ‘
"1 3 7 14 28
[(=BaR(7) + ABE(s)] (&

Fig. 10 miEE{LZFEE (2)

70 r

GOT
I

wn o o — i
GLU o [
(mg/dl) too J’H—':%:_‘-——————[

50

fi13 7 14 28
(8)

[ =-BAR(7) * ABE(6)]
Fig. 11 mMFE{LFHE (3)

e MEHGOEEIRG

g DEHRIIC DWW TIE, 2 mkRA
CHER 1AM ETICHEZFEKRL, 2HE
C—BR D4 TR ATHEMEL, 4B®IZBVTD
T HSER SNTe. EOBMBIIHIME HEnL,
2 W ARICEMRARZHESE Y, DITDITHK
ARERTOB L7, 90 RlRAE TR
niE2 HABICBVTHIMENED 5, 2l
bR A RIICEE L 7.

THORERA, B2 BBERAICBWTIZRIEEID
BHWNDERFFICUENEET, EERERGHE
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fb7e<, AMVARE, ##GAEICIERARMEIE
ERUICRED Z &, M ERANORERDLIENEEREDN
. TOZENS, AFAFERTREBRAZTAES
N THARGERIZBWLWTD, E2WlETE, A
G LORFRLRES%GEINSLEA SN,

SE

1) KHEE - ARBEEIE - ASE# - 5H 8w
IR OF R BT 2 B0 A3 O #Ei I
CRIZTHE HAFEEEWESRK, 290): 42~
43. 1993,

2) BHEE - BIBEH - AMROEE : FRFOEH
B9 Bk R & F RN TOREMNTEIB X
VA —F 74—V RTB EOBEKR. BARSZER
FoEeeE, 30(1) @ 16~17. 1994,

3) ik 1 oHET - BNEZ - ATH3EHE - T3
fr KH % FAMEIcBT 5 mil o 1 B
ERHEZO) RGBS T 228 B
(2Et, 42 @ 39~43. 1989

4) miEEN - AT ARSEEEEET 2B
LRAOHE. BERERSERBRBIRRE, 25:
83~87. 1993

5) MR - & AF AAFORAIDVT, 1
WE AR I T AR AOHE, TERE
AREORTE. EEEERSERRBUITRE, 22:
1~9. 1990.

6) VoS - ENIFEA - PHEBE - BBIES - ik
F7 L AF ok Bz L5 migROZERIZ DN T,
FKEDE, 253(7): 17~22. 1984,

7) BEIFEREE - MEE=ER c IRE RS O\ I
SR, GG EMEIEE 4 O KB H° e
BN BIE 98, B s e e B B A A,
9 :78~86. 1983.

8) TUATIEEA - BFAHHA - o4 K38 - i 18 B
MBI A4 L OFARRIEEO#BEEICD
WT, FafE, 34(4), 19 :56~65. 1984,

9) EWBUE - TEFK - AE B IPEFIBTS
ARk RREERBRBRE, 28:37
~44. 1990.

100 @Mk - AREAE - FEHEBES - #H 84+
DA LEOLE BEOUIE, 2200 : 48~50.
1968.

11) ZH=E80 : BRADOFEIEFREE BT 5201 —
FEDK, 1 :59~62. 1990,

12) BELZE— - KIBEE - RNIER - REBB - Be

Ut AME  BEERFICBU 24 ME o 18
HRSEH. HERREE 42:90~093. 1989

13) HFHIE=EB - SFHEEEE - BHIE_ - #E0RE= - /A
R A -BEF—EZH: BRESICBT 2R
(i) OREBFA LFOEMEIIDOVT, hEE
SRS, BU9: 1~26. 1969.
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ETHNOVETERINARY MEDICINE IN ASIA
M. SWINE
Takasi MAKITA

Former Prof. of Dept. Veterinary Anatomy at Yamaguchi University.
[ Received for publication : November 30, 2000)

This is part 3 of a series of four Proceedings of a participatory workshop held at the
International Institate of Rural Reconstruction in july 1994.

The topics in this report include the whole spectrum of “conditions” which a field
practitioner may encounter in the care and management of livestock.

Like the other parts of the manual, this piece describes a disease or a condition with
(1) symptoms by which the disease can be identified (2) primary causes of the disease,
(3) prevention and (4)description of the treatments. After each treatment, the countries
where the treatment is validated by the workshop participants are added.

For the convenience and the interest of Japanese readers, mostly veterinarians, the
sections of synptoms,causes,and prevention were largely abbreviated while those of
treatments and housing were translated into Japanese in detail, with illustrations attached.

The author appreciates the International Institute of Rural Reconstruction (IIRR) at
Silang, Caving 4118, the Philippines, for their open policy to encourage the translation,

adaptation and copying of their publications.

U &I

ARIZATEY I D D&, IIRR (The International Institute of Rural
Reconstruction, Caving 4118,Philippines) AIIVMEICHRE L T — 2o 2y a
SOEIBOEER (K1) OPRTHS." IRRIEZ O HRY DRHEE
RSz, B, #oar—, AELWThoflAbBvasLLTHS. -
DE3 WY ZEBTH DN, LSROE, bl ERENOATH, F413
FATE 1 HOBH L TWS, REAR, T RERMRM, TRHER
K, (ERL. P, RERZ A, &£l FEHZ VR ZOBE, Lo
pigui IRIEER, SME, B BE, R, YE, FiAEFOmREV, 1E
B FEOZM, OFBERICDOVWT, IR, KWE, FHAE BRGIE
ABIBICRT LI CHBEL TS 5. REABTIE. XL L THEOEA
L FUTOLBERDOVWTOBELOSS (8] KDV TERKNITHENT
5.

EB&EATEIIT—F a3y TIZENMLEG6 ZOWHFICELDTTA
MERATHS. FOHBHBEOMGBTISHERMA TSI EICLE. Bl
BRIz OV TIERHE? 28RBLTWELEERWN.

Ethnoveterinar
medicine'in Asia:
An information k
animal healtl

Fig. 1

FEDRE
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1. BBk (R2)
SEIR 1 Qe KU H 5.
@EDITEAT .
mEA - Q&R
QR X B R
@A FLX
@BO) T IF =L, LbH, ED
FAERMEZIERRL TWS,
®nonf.
INSOVTRIRbZY LT, \EEEnni
THhHIE.

R R e e A e e Tk
Lack of appetite

TF : OEDEAZERITEARNWT L.
QEMMIZIBRT B &,
Ok EHEREHRFT 5.
@INEEEWAS.
GO0tk HBEB/HTHTI I F
>EREMMICTS 2 L.

B OEEOREEE LkgiclEEZ hy T
N5 INE3ENITTH. 2~3HE
1HIZ2~3 AT 5.

WEOELIZ, BEORAEE 1 kelz,
BERETU IR 0 (759 >va
H)VeT—FIWAT—228bLLIT
719 aS—R2er—F WA T—22
MMATZINZ3%EH5d5. Zhhi3E
TO/REETHS. 2~3HD2TFT1
BiZ 3EI#KET 5.

(h>Hw 27, 724U, 1,
1.2.3.4.5)

ORBEXNIY T ELEMTI »2FEES. &
NE2HEDIOWT1IH2~3EKER
5. AFHRTT, #1, 1.2.3.4)

@ DEFEODHDNEKEEDETEE, 2
HiE, 1HIC2~3M@E, fEELTHAS.
AZRIZT, 740E1.2.3.4)

@REEU IHFDIFEE, RS 1HFOEUR
@D Trachyspermum ami (bishops weed)
DEBLEHBEEETTODORY, Th
#2~3HM, 1HIK2~3EFEZL1

~ 2 W5 aEihilfatE g 5.
(1>F, Z4VUE>, 1.2.3.4)

GLTOERL EHO VTN ARk 2
g (FE=UY).
Swertia chirata (£f8%) GE:t>7
UE::))
Alstonia scholaris (fffz, ZE @)
L&od (FBE)
ELUTOHEL =0 nT ok
0.75g (FXEILW)
Picrorhiza kurrooa (f§)
Veronica anthelmentica (3, fili X |34 H4)
Trachyspermum ami (f&)
Peucadenum graveolens (&)
Trigonella foenum-graecum (2 0I1)\) ()
Brassica nigra (1 ) (&)
&, 1DFBOREL L DEADLLS
LEtzL<Eds. ZOREHME3I~5
g FEEIULIHM) 102 EEHGET
5. 5~6HHHNEEMMBESETD
D5, LidOEYN2~3BAFTE
BWHETHHHEED SN,

2. 3%
JER - O DG AN
' @QUITLIT/KZRABIRNT 5.

QML TS,
HEZRFODTRICAN THEREIE N
T 5.

Ty OBEIEREESICRE 2HET 5.
OBREZHRICT 5.
@FOHIFIZ L BEERVWICHTET Y

FrETS.

a5 LT OB BE T 20 EE & 122K

DIBRFETIHAR N,

QMDA v b TH0mIDEEE 3 4 RniE
T5(EBLEW) FREEOR£ER
BT L T28E223 L ZT5T
25 INEWTEFEIZDINEZLITS.
AR OB 8 O /L2 KB I RiR
OHBEIZTTZ2.(714)E21.2.3.4)

@51y MLOKIZ2DhADREIEE &
WY /IO LTEEERPELLZTo
TR%. BN TNEZETLKOMAT.
(1FE, 1.2.3.4)

FOMMDIEFIEILRERITRT.
Table. 1 FEOAEE
Blumea balsamifera. 4 X gt L 7= 3.
(FATIFXY) EEIMTOVORLTE®E
.
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IO EFESC2HTD, TH
TAHETIAHA3IEOXES.
(BB P7, 4128, Ta1U
Ee 1.2:3.4.5)

Citrus madorensis Z4=ZE.
21w BLDIKIT 2 DNHDIE
ZONTERTS.
KZEINTKBEIES.
(BoRTTF7, Z4UEZ,
1.8 8edo )

Hiscus rosa-siensis 4= DHE & TE.

NV EZAAAR)  FElkekfElkgZTDDOHLT

kERES.

TEATHETLHITPELLE

M5 (WR27, 128,

Ja4UE, F4, 1.2.3.5)

R L AR.

1Uw ML@OKIZI0 g DR ZE W

NTERT 5.

I 1A 2E10mMIETD2H

Mox®s. (1R,

1.2.3.4.5)

Swertia chirata 40 % = £HEY).

(FLyFtr7U) 1Yy bIboKkIZI0g D Dl
WENTENRTS.
ZhZE1H2E10mIE D 2 HHE
DEED. (1K, L23

Picrorliza karrooa

3. BREER

fEK, WE, T, =H08.

#a¥% : @Diospyros mollis DREZTVDRLT,
100mIREH %= ES. ZNIZ50mIOE % in
Z5. KESkeM D 1ml(GEE LX) #E5 2
~3AMOEE3. LPEROMEICEFTIAHL
A 2~3 HMxEEThbIl, FEhilzk
LELTHEDICHL. (WK I27, ¥
S I T

@# X U 4 #dDAlbizzia myriophylla®$if fZ &,
%& U 4 #FDTamarindus indica®FA L 7= R%E
&, ZE U 4 DAcacia rugata®@FE# KT
Tobhboh<asETHE. IN0eD
HEmMAS. Z04xR%3Yy MLoKIZM
AT, 2Uy BIVICRBETERT S. 5P
LTis, #FO 1Yy bILTDOEEH2~3
HghERES M. HICEETTRETES.
NiFBmPc L ERMIPBICEL. (700K
>, &4, 1L345)
4. THRIEHBIK.
JEIR, WE, FHEE.
BEE RIS LT
@(1)#F 4 Dginger rhizome (Zingiber zerumbet)

(Ey—P 2T %—),

(2)Eugenia caryophyllus®iR &8z, TF,

(37 O DAZE

@7 > DENS ORI

(5)2amH

(6)AIK GRIEKR)

(7)% 1 TKrasarn& Wb N S OIEZE %
W5, :

PEDOEEHERICLT, FLFEZU 1K

TOSRICEY 2. ZORAMT—T VAT —
1HELIY Y MLOKRKERRMITMAS.
ChEHEBLTHLSHSRT. FERICZOE%E
2~3HM, ¥, F2ERXRZL 1A (5mb
TOOFEES. (1, L34

@Y 7 ODEZE 1Lke® 31 v BILOKDHFITIA
NT2Yy MUIIEBETENRTS. Zhe
HBRLT, ENA-EEE2~5HME1IHS3
E0.5Y v ILTDODEES.
hyRPT7, 7Z4UE>, 1.2.3.4)

@FINOAEZE 1 kgZE 3 ) v RILOKIZNN 2
Uy MUIZIBETEBL THRLELDZE,
2~3HE1IE3MELSY Yy FILTDOEYE
B, A EFRITTRITINOEAMLIEED
REEIZAWS. (AR PF, 71U,
4, 1.2.3. 4

@51 =w b (star apple) DAZE0. 5kgZ 11 v
MILDKTER. BeLThHhs 1~ 3 AME
A3@Eay i1 To0ETS. (IR
By, TAVE 1.28.4.5)

@RAMLI-aaT v Y ORELEKDHRT—HE
HoLT, MAHLESKEHET, Zhilh
FiZLT, 1Yy RILOFERBKIZES EE
5. FNZ2HMIAIEIYFIRINTD
DOFEES. ChoRP7, 1.2.3.4)

®*k%E LREOXSITRIEEETHIZTS. £0D
MESUSHEBRERSL 1HZ20L5Y v I
WokizEMmdT. 3~5HF1H3ME0.51U v
RLED0FERS. (AR P7, 71,
1.2.8. 4)

AR LT

@1YUy MILOAKIZERE U L IFOHE, WS
C3raEmLT, 3~5HM1H3ME0S5
Dy ML D0EES. (FP7 TLEHIC
AwshTind, 1.2.3.4)

QHEBOFIEE (F5U > ali—) 320H
L, KRIUSHOBEEENIDFY Y34 D
BolcxEs, HKkSEB5ETIHA3ED
hzoxes. (hoAR2P7, 7Z4UE,
4, 1.2.3.4)
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L R 22 2

5. {Ehk

TRE, T3,

B ORAL=F a v E2dT (I EK)

EE

DIEZEFICLT, HEBHE (D) &>
T, #EEBWTILMIZHA TS, —5I2ALM
MEIMCHD. 2~ 3 HREdH 5 WIZEfRS T
BLET6HMBEICCINEZ<<OMNET.
(RF2ZT7, 74, 1.2.3.4)

@ DEVNHDEED/INFE2~3HE=3H
M1A2~3@EEREES.

Amaranthus gracilis, Amaranthus spinosas ¥
t&Ipomoea aguatica (swamp cabbage) T%
LW, (hART7, 740E>, 1,
1.2.3.4.5)

@EMFi (castor oi) 2F—T I AT —
YIMTD1I~3HM 1A 2EOEE 3.
BEEOBHLITKZIY T 1HFOEES. Kk
THMPITHMObANVNBZEMNTES, (B
R"27, ¥4, 1.2.3.4)

@EAALT= A Y DE L 5 DEHRE 1) v
MVokZEMAZ, EETSETIH2EOE
5. (WARTT7, 1.2.3.4)

OBEAT A DN 2 EHED X518 LTk
CRLTIMIFAT . RETHIUTI2M
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A CASE OF DISSECTION OF SHEEP AT A NATIVE FAMILY OF
INNER MONGOLIAN AUTONOMONUS DISTRICT
Takashi MAKITA*' and Dugorjaniin Manglai**

% 1 Former Prof. of Dept. Veterinary Anatomy at Yamaguchi University.
* 2 Port. of Animal Genetics at Inner mongolian Agriculture University.

[ Received for publication : November 30, 2000 )

On the occasion of visiting a grassland at shilingo highland, approximately 620km
northwest of Fufuhoto, the capital city of I wear Mongolian Autonomous District of
the People's Republic of China, we were invited to a formal dinner in a Pao or a tra-
ditional movabultent. As a ceremonial treat,the formaly dressed family of that tent
began to prepare dishes from a sheep. Thanks to the interpertation of our host re-
searcher, Prof. Manlai, who himself is a native Mongolian inhabitant in that district,
we could record the whole process of dissecting a sheep which lasted for 25-30 min-
utes, for the perparation of dishes.

First, the master of the family opened a small hole at the upper center of abdo-
men just caudal to diaphragm of the sheep, through which he inserted fingers into
hiatus aorta to pinch off or cut thoracic aorta Secondly he cut the shin with a small
knife and then he pealed off the skin from the body mostly by his hands.

Thirdly, all abdominal crud thoracic visceras were dissected. The content of
rumen was discharged by hands. The blood in the thoracic cavity, some of which was
already coagulated, coagubeted, was moved to metabic contaniners.

After cleaning the intestinal content by pushing down pieces of lung, the empty
intestive was filled with the coagulating blood for making sausage.

Dissection between cranial to atlas, between lumbar to sacral, between both sides
of pelvis and also joints, such as elbows, knees and tarsuses, was conducted not al-
ways with a knife but by force.

Finally all the meat and bones were cut into blocks and they were boiled with
salt. They were served in metalic bowls and dishes accomposnied with small knives.

The family did not prepare the trachea, spleen, and omasum when we were
there. But it was not clear if they always disscard those parts of sheep when they
prepare a sheep for their home cooking.
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The writer studied the books of medical care of cattle in the recent period (Edo
period, that is, 1600~1867). They are kept in the Umeno Family, Oaza Matsuki,
Kuju Town, Kuju County, Oita Prefecture. The style of the handwritten copy is the
one of a yokohon, a book of oblong bookbinding. The paper of minoban size was cut
into half and bound into a book in Japanese style. They consist of twenty-two volumes.
On the covers are written the names of the books which are thought to be the
sources of the handwritten books. Checked up with the books printed by engraved
wood in China and Korea in the recent period, it became evident that these handwritten
books were based on the folkloric medical treatment which was inherited in Japan for
a long time. Furthermore, judging from the description on a piece of paper presumably
left by the owner of these books, it is presumed that the books were used by the
people called horse doctors, as late as to the middle of Meiji period, when the modern
veterinary license system was established. To help understand the folkloric medicine
of the recent period better, the Byomei Zokusho (popular names of diseases) was attached
in the end of this article. It is a revision of the supplement of Zennosuke Harashima,
Saishin Jui Hoten (a thesaurus of the most recent veterinary science) published in the
9th year of Taisho period (1920).
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