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BOVINE HEMOPARASITIC DISEASES
AND THEIR CONTROL

Tetsuro MINAMI

National Institufe of Animal Health, Kannondai, Tsukitba City, Iharakiken, 305 Japan
{ Received for publication : October 30, 1991

Bovine hemoparasitic diseases in the world and strategies against
theileriosis in Japan were reviewed. Anaplasmosis, eperythrozoonosis,
cowdriosis and ehrlichiosis caused by rickettsia and trypanosomiasis, babesiosis
and theileriosis caused by protozoa were listed up, and the progress of up -
to - date research on them was discussed. Particularly anaplasmosis,
cowdriosis, trypanosomiasis, babesios and theileriosis are still big problems in
tropic and subtropic regions. Regarding an agent of benign theileriosis in Asia,
comparative studies among strains of Theileria sergenti | buffeli | orientalis
are under way to find precise identification.

The presence of antigenic diversities is also common to Anaplasma,
Trypanosoma, Babesia and Theileria species. The strain characterization has
been carried out using various kinds of new diagnostic techniques, e. g,.
monoclonal indirect fluorescent antibody test, immunoblotting test, two
dimentional gel electrophoresis, DNA probe test, etc. With the purpose of
developing a safe and effective vaccine against hemoparasitic diseases, the new
biotechnologies are applied to the study of these diseases.

In Japan theileriosis caused by 7. sergenti is a big barrier in developing
grazing programmes. At present, immunochemical studies are intensified at
domestic laboratories. Until such time as an effective vaccine is developed,
the application of currently available methods will be essential to reduce the
risk of the disease.
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v OISR EENCERCAmL, HELREW, BEEMCBT S TEHHTE54 L) Ficon
T, MOREEFEREW L UT sergenti / buffeli | orientalis O R CHRRIC B3 2 Hrliskast v E

W@ IR0 b L TETRTH B,

EFIEE > THREICB 2FIEMOERZ 7+ 75 X<, RV T, FAV ) PRETLHEAD LN
L3k, BE, £/ 2720—F G 2Bui 8iisEed L2 70y ME, ZRTESKDE,
DNA 70—77 A PR EIC ko T, FlleERRBESED SN T WA, F10, 727 F VBRI bk
AL AT 7/ oY R LTE L OFEHEICL > TITbh Tway, LRz Ticize s

WD b 235 ThH 5B,

bYBEIZET2/NIERT T IRCDWTIR, RITOWRIE, FMEL Lo HE, Mkl

WTHEAMN LT,

T L ®ic

HAEDRER UZES D IHESED THL
WEFDbATALWY, REODTE BT THE
FhEhTtwuiwoRFOAT, SHETHF AR
EBEFERAANT IR D A b EPERT O R HABAFEHS
HHEINTWwD, Tkl 2 41 B EHokERiire
MEHREOSFERLL: [RAKEREEABE] ©
T, KREDEIA MEEPERS Y3 FHE
LT, [SCIGRIEE U e B oD - E E R
filr, & - SRF| B EFROFIFHEANT, A 0ERE - F
BT ORI X 2K 3 R  FELEERATER
OFIFE] 27O 2L L TW3, AR EE L
BHE2HCDOVWTIH, EB-fibo o
fii™, BHERIER T 5 & X =7 OfFEHEE
flifsen1a, IR O 4 L —o Nk Ficd s
WHEE R hfcED s T wa, —h, HBEFic-o
WTHEFEIC R - T RIE S, £ OF%hF ks
B THE EEERCBEhLTHE, Lbl,
PR EC LYo TRV KEZMEELR-TWS
DB, "HEIE" ORFEEL wbh s/ It 7S X
THRERLE T AEMBEYHRTHE., FIT,
FRF TR B 1 24 0FEMmsEwiReg
DWTHRT A L EbIc, baEIEBTA/NEY
075 ATHEOFHIc W Tk E,

1. £oafh s AOniEiE

AEHZES E2FRL 5 MRS £ B wiEN5
B, TORELLZ2TMEETHS, 4L ARE
DOBMFEZE DL, FKEban0RE L I3E
7 Y7 TOREITTHIB000 ~ 5000ETH 5 5 LfEES
NTwae, FELEEOBROES I, £
HEESPVFREROR S EEoTWwEIENSD

o Th5 (Table 1)5418, KHFIZODWLTID
LIWHEZ B, FRAMICE-T, EEMP
HEPEFs L LI L - TR b A EMET
HEZERBRREZVTHSS,

TN TR, Z OHEREIC R OE S
ENTWEOTHA5,. Table 21X FAO H3l
B EDLT—5ThHa"w. hER E—EFERNA
STWELESLH LN, AOMMcE~3E, 4
Iz 5 EMEE—ETHB. Fi, KTHMNT
AT EFERFE - KEOPTROAEL, #hi?
AR E>TH4FREELIYTHL Z Liath
WD, i, B - OFERE FEO AL
WEST, il AngRifrtoTw
5, FORIBRENTE L T, FifEmox
BAEFLHICBFYTWAZLOHETHS, (M
AR OEE S IEEAER I s T L)
HTidi v, o TARBOMEREES I 12, BE
THEERMERE L E R - TR £ EE
LTwnwa,

2, fEMHMEMBEOER

{EIM YR & EmME Y 7 v 5 7 R OEmdE
FEROBREIC L > TR 280 £ 7213844
DERIRTH S, »OT, “Wh®iro 75X~
B EREEhTwieb 0T, W TR "t
A =RERRE LW BMEERL Tw e
bwa, THREYE, BEENSEZLZODIZ, 20k
5 IR RFRASLIE LR D, FRILBEROFREET
R T, ORI, FEG Y EGEERE LT
VL RHENS {, BB TOREBHHHL LS
Thb, Efe, EEIC) 7o F7 LEADRERR
b H 0, BEMIICIBMEFNEINC L shilE
5%, Fig. 1 CELBEROEEEET . »
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T b T R AN O L 7 04 Ry
5, HHEEOBMIARTHS, F=itioT
HASha7+ 72 A~iE #7 FUTHE
VTR, Y4V TiEREIRE LDHT tick borne
diseases, % 7z ¥ /S TRRIMBHRIC & > THA S
BN Y—=E T 77 AR ERfly
borne diseases LWL A bLH S, LT, &
EREOSEEIC DT T 5.

Table 1 4 & ABIDEGR
1. Aofrht s s,
2. AOEFO—HEL>TW S,
A TR O ST
@ RN 5 LF Alef
=HEEEE : Cattle  FH, 4
Chattel HhEE
Capital ¥4
3. RHLOWEBTH S,
(IEM, 1987 - £, 1989)

Table 2 #RICH T BFRUKFOEFETEE
(Animal Health Yearbook 1990)

i b $(FE)  ARETED) ADM@EARA)
o 1985 1,271,118 138,352 4,915
1990 1,279,257 140,759 5,293
FE 7N A 187,771 2,500 642
-dk7AVA 160,087 9 427
@7 AU A 263,864 1,200 296
7 ¥ T 393, 869 136,254 3,112
;A a =y 124,002 375 500
F e P =7 31,264 0 26
b4 Pl 118,400 420 288
H #* 4,760 0 123
i PEEERR L
DB
|
(& u o]
7+ 73 AT e SRRV g
(IR ¥) [¢ﬁ¢ l
S AnIhE
LYy & TR AR
(#2740 45 E) =
By EY TR {E iR (iR
ki) KEE 07T XL
5 4 1Y) THH
LIiGTE )
Mire 4T
IRE e 7 ATELE
Fig. 1 EMMEEMHEOMRE

3, PHFTSX7E

1) EREEEF

T+ 77 AHER—ERAT S LT OHEE
BTHEEE VORI TRAERFD 1 D2THS., EE
2, S8 (N_YTH) EREELKEIZB
Th, FRRVFLRCAESEMEALZ->TEY,
FAAE S < OGS H3HNE e B Rk BFE ~m 1 72T
geafis L Twa, Table 3 A IMETL
2 (BR1, 2). 2OPRTIkE LI Anaplasma
marginale HSEET, b EORELCRIF TIHET
LIEEANLRREATH S, FERY =277,
ui EORMER, W30EOEANEICL->TEY
Bk Tz AR ERE S B o), TOMEE
—[EHEL VL DI L TWA, A centrle 1Z&H
wAfEL, 72 F v HoMEE LTHIEHENT
B d, A caudatum DWW T OIRE IRLIE &
AERL, Fa—NTRUETFF7A=HRLELT
SEHEhTWwBEDATHB,

Fig. 2 EoFERtET LIz, ZOFT,
AW 1 2 B i phiit S 2453, —75,
WEIEBWT LB E > TWAD, A, marginale
LB TT7IA=FEROMNE D, GRS
Ik AHMEEOLENSH S, £, OB
SRTLRLY, B, Fa—/v2E TR
MBI T3,

Table 3 4$FETF7F T XvDEHE

fii # i L 3 Wi # WA

VirwtTH

THATATH

A mginaele %, K, TAY O ArwY=@ooy TIUH, R
Htd Yy, e PY=R, T M, EE, b
2, 794, vy vnL i Wk TE7,
HEVH, TLA Sy (i
Huy, gk i)

A oontmale (= Bl ?) IR

A, condatrm (F=MmRd?) KW

2) & W

T+ 7T ATHEWRITENTIEEE A mar
ginale CE->TRIZ D2V, LplL, bl
ETix, A. cantrale \© X 57 F 77 A=iBREE
FERFETE OO TERNRBHPEETH D, EE
Ve TR A O RV | A & UG P SHE UG I &
STHRERIGHRD SN 5. WE, BEEMCIZ
2 27 3580, (MR TR O RS KIS
BB TEIRRBSERS L THS, L,



A ORI fEY, & D EEOR WSk
ORFEIRD 5N T 15,

Fig. 2 47F+7SXTHEDEERR
(Animal Health Yearbook 1990)

fealt, ik 0 ELISARSHIN, 479 = w b
BEE vl A/ 7ay FET, DNA 7 o—7k»
¥, HiLOREMFEFYFES7 77 X~0
FEMIEA], SREOPTUREZES, £+ U 7 —4-0h
Fx ECHERATH L OWREBHRATNS,
e ONT, Siba3ET O I EH A RS
Bl DML TH S, Fig, 4ic¥ > FA v F
ELISA i £ % A. marginale & A. centrale DK
oSy — R LY, X512, ELISA AR &
L T REHAEHRA4CCTA % £ b 1ERIEER
ThdHIE s FEWEEECE 3 LMkEs
s h s,

1.0+

Optical density
(=]
w
1

o FA vFiE wOE E
Fig. 3 A. marginale ELISA IZ&IT31R
HEMBEDRIGNDLEE

AM-PS  A. marginalelfilfif
AC-PS  A. centralelllliy
NS e iy

(i, 1989)

3) B Bk &

VWA ETH R RITIC B A ER ORI
T AW5E I, FRIROSFEYENRT L s
FLHTFE L BEEE T 7 F Y HFE~mT T
fExNTWS, Ei, ~7 50, HiEder
ZowThlFshTtws, Lnl, EBCEE
hin D% R PR BT OS5 13 & 72 & 28
D FITHL, FRCET 57 77 VA
YeDIRERT ERDIED TH 57,

A, BRI
@ iRk REEE OO

ZhE A, marginale OBHIBRFEFEL T, #
DBEDRIEFRITICELCTT Y4 2 ) %1
A 2 FAaNTTHIEL, WEEE5Y 3 HkET
Ha, HLEFPLBZFINAESATORS, fho
RS EEOERE, HREOZER, BRREEO
i L, MESE CE-ANTIER WL,

@ A. marginale OV B IR R

Ak b EARIC TR FE LR TH D HR)
EERTIRWS A, BEAIC & 2 W R 2008
LBk, FEERY 2 F o HofEE, R
— b, 4D, SHERUVSEIEREORTICL - TE
fFahsnr, MEGEHISH,

@ A. centrale s

A. centrale 1BRIFHEDRTT B E SN TWE I L
5, A—AMFUVTF, AAZIN, 7 Z7VAHT
B 27FELTHWLBRTWS, &1, TOH
o rsFroadtcly s biThbh T
B s L, ARk b BRMEEERE LT
VWA I E A2 HOEE LRILT, MK
NTwa, Elidwz, EELER7 2 F 05388
LT WITETHE, W LB ofE e
BOb ETIORHEERHEE L 2l WTHS
i

@ A. marginale PRIk

HHEE (7o U SR R MORAIRSE, e
THSHE L THFr b L, & OREYEE fER &
TahHkTHSE, LivL, WEREEZHL DO,
e oZRIcET &y, k% fuvn T2
WS4 2 EEHB IR 2 Y, e ~E4
BEISNALTWVS,

B, TiEk7 2>

HETEHLATIMS T+ 77 A<HlONELT7 2
FrELT, WO "Anaplaz” MBIEHA3I TV
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280 ZF OFHIHC DWW T RIFEHIC X > THRE TH
3. Ry, MIEWE, 79anrikE, &5
W HERER R L T B,
C. HrLw v 7 F > ORFRSE

7+ 77 X EAIME ORI E QPRI '
$ o 1o A RITTIE DTG A T 35 50097 SR TR
@D A. marginale 7 7Y 8 ( AmF ) OF5MEER
AR O T SIE R AT O R 5, 105,
86, 61, 36/ Ur31kDa I BFEMmE AR
A H B 2 LHSEIAS 1Lz, 20 D H105kDa
( AmF105) £36kDa (AmF36) OFUFEME 15

B0 & L TRATGROKE I B 2 A4
FRHUDELT, Fa—"TREELEOHED
D12k LTMEISHEsR, ¥4 THEREDHT
B & e, bWEIC BT 5 A TORBREM 3/
W o775 RGBT OB, it ah
BHEDE VDS, REEETTIRY A0 YT HM
DR bEb s, i, 3~6hAKOE
fAFA2EHE L LTHWAEE, WIREOM
AL, FICAESERTHTTa I Lbb b,

Table 5 #$FETR A0/ T7OESE

BERELTESO L S T, SEoERSIF S 0 % B % & h % % 1 @
% (Table 4)., £/, BYOIPFICHEY 72 Vot 7H
=y PO 2T ELTORBOEGEESH S, 7H73%H
E wonymni 4 (#53, /3, #27) 0 % 0 FmesrEl
Table 4 AmFl0SHIEORERME E. fogmds 0 (ygs, JE F=7) R o8 RN
(Palmer, 1990) E. lmonii b yFy, s r= RO e
o e AR 50T W0
AFIEE i * <00 7 2) & W
Orallmin 5% i B [~ 5. n3 ST 1T 2 DA WIMTEE PR A @A
1 W i 8 5l 12 7 ThiE, FELTwBOnE I HEHE5I
P (i) ND 0l <001 <01 Affitch s, Linl, U 2AVTIRGEECE
£ IFIE S, TG ETL, BT LwdT, HTOFRELEET 5, 21z, i

4, TRYRAQS—0H

1) IR s
FEDIRY AT T k3T bR JEREIR
e LTbh T s iz, WIYeE din td
vy, F7n, WA S - T b SRR IR =
WTORGDH ., B, BFC s EE150
B PEL DWW HFERER DR S iz, fwIfE L L
TRIhETic 3EESRESNLTWS (Table
5, BE& 3~5), Lol, FFER—MHEET
/IS A3 HAER L F= iz R I BR B ASRATE L T fe 7z
e, MM s RMERE A id > & D LA wnfls r,
v o A B L e 2 E D B
DT, O 3FHEOPMRIC DL TIFSER R %
T30S A5, wFhicLTh, fEsTE
B/ E o 75 X kR CRRE o F T2 64
T35, HEREORREEE: LTREHET
biFcimin L Bbilzs,

A IR RHIC L Tw S, milics

THAFEER OGS 8% O T, Wiz OkE
HRIE = oM O BB 2 R L T8 <
ZEWKEITH S, MEEFRNIC b D0EAS
ALTUa 2880 & FEITER Jidk 1370 o, R, ELISA
[N % T A be b e R e e s A A R ]
HESERISE DA L Bbnd (Fig. 4),
0.0.410 nm (—)

o S
5°r
g
L
> [
Rl
3t
N o—
cof
a [
Sl
e G N R =%
I+ = & =
Eperythrozoa (e-~—o)
Fig. 4 E. wenyoni B&FIZHE T 2HENE

(Kawazu ef al., 1990)



3) Bh B B
FBIC D DT IFEERBRLS TR, <25 —0

HEE PRI b IF L AL EE N Tk,

M- T, HEMTEEEL LTRESEEA X7
Y4 20 >D20meg/ ke 1 BEIRTARES AR L
Bbhidw,

5. T—I)yETHE

1) frlifd ks

=y ETRRIRA, R, BELETREDT
WEEAKEE LTHIBNED, fToOFREH T
Az, BEEOEEREER & 2 i3 R 0%
BELTHEZan, Amek, » < cIERERNICE
ST B LBRKERFRHTHS, FFHFEMELT
W2 FEEAHI SN T3 (Table 6 ),

A v 74 ViRl & HTEh, =
T TOREFSRESNLT VS, ¥=7 TI3F4E
DERTHE ¥ ) 7 — L TAHEEFELEE L
Tw3 E5T, HL{MA Sz EH R L
B#ZIFTwE, Lrl, FOERMBRIERES L
T30,

E. phagocytophila EH X 5 FAE £ 72138 H]
Ea—ow,S, 77U A THRES N T35, il
Tl AA ADFIZ DT ORETIOH DBES, A
A rTRE— Yy b PRI X 2 gt
TN FEPABREZFAL TLIOTHZ D
EOIREDREINT RSB,

2) @i - Bk

M EFROSIHRIC & 2 LIS AT A ek 1 e
v, HMmMERBiE, A FEY T, Y Y—
<, ¥4 VU TRk EEDEEENAEETH
B, WEEEELTRT PS94 2 ) o REEDE
HEEE Wb,

Table 6 4F&ET—NI)vET
RUAHD K 7 ofERE

(L TR A5

6. A7 KT

1) AR EE

AROEEEIZ1FET (Table 6), ¥7 5~
FopFES =@l =tk THEMNENE.
BlELAFE bFEEh, 7704 TREBFEE
B2 3KEMMEDHED 1 2R ->Twa, 4,
X, PETOHENKE Y, BT 3 L ERRAE
e ciaiuts, e O8%E OIMEN Kz FE
LE# 2B T 5 (TH6 ). H#120.2,m Atk
Oz OIROBRI» SR D, JEB YD & O
A B ALTIRS0% LA EOIET-F % 7R 3790,
FEHRC X7 7 ) A O AT BRI EP L
Twadd (Table 7 ), # U TWDT >»F 773
T—FD3IDDEBEBHTHFREL TS, Fi-,
6 OEMEDFREDR X - 2IFEofsk
£ oT, BFFHT AV B KENMEAT BEHMED
BiEshTnwa, ks, 72 HKEI IS
BRc~_o7 ¥ —t DI 2575 =BD Amb-
lyomma cajennense £ A. maculatum #345345 LT
WVEMETHBY, 512, 77 UH Tl Table 7
W AEERHE S ATV Vbt Y — TR A LR
THAEBPRESN, AV F Y 7RIZENLERCH
B, KRFPET 5FEIE19865E 9 Bicm 7 7 U A&
THfEE LY —2 v ay LBV T, BEED
iR, fEE, X2y —, PRk ESEIchiz3
DB OBTHRESENLTWEDTEEICENT:

12128

Table 7 4h7 F ) ZHEOFEEKR

W& I it & oA
Pira # T
Tl TH
Ehrlichin aediri T g, (SRR 7). reT E ot R T
Toyvarial,
A= E
E plugacitophila ¥ oty wF=I B, F72F,
v, whil 24¥3uF,
F—AEUT
Cowedricr nominantion *Fy Ty T, £33 7S a0 Dok
A Faw, X TAUD
FVwIKez,

zF>F

Hro sE ki 4 [
e ] Ry 7H
R h o - %, ol gt
F=TEYA =7
E—UpA EYE—7
¥eUF MT7ZUh

7 7N A FeF=T o i

(24H ) T H A=t
A H—F
= HAH N et i
FIET FA4¥YTF
A= AT
A PR b e

M7 AU A

(it TSR T

¥ D BAEUFET LIS, DAIFEOAOFEER : 7
F, E=F=7F
( Animal Health Yearbook 1990)
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2) & W

BN IO AR E 2 3P OMBHZ D W»
TOF LAFREFRRE & /o 2l ORBF4~D
PR LM TR A iR, AT IR
STz % - THE ELISA OFfMEsiRE s, B
ARERLSEENE,

3) BB

FFEI DV TS BRI RSSEL B> T
VBT, M, ¥EEW R E o 2R
Ay =W e 7 7 F > £ LTHW 5 Tk
2, FKEOFEMCHATRG R ERFER L 7 LTS
RSN TWL3Y, B, #eh8Y 77 YHf~AY
T, BHEEORT, PURMEOZER®, invitro T
DFFHBEORAIE EERLPRSHEEI N T
3,

7. PUNRII—TIR

1) R L

£ Y —<EORFEEE Table 8 1257
L. ohed3 b T uniforme 2B SEHE
Wrhd, T theileri WSR2 IRES A
B, PSS/ YV—OFTRIELRETHS (
BHT7). 2OV —=BEEIERRELEE W
bR TWVLaH, A VAPMOERFOSWEET

TREINTLAETREETELRWERTS 5,

T. theileri \ZKE, AHF+¥, FEE, BHFA Y, <
WF¥—, 45>, aavtE7, €xFN, F4Y
=) 7z FHFRAIC AR L Te 245097, i, R
— S5y R ¥ F RV T O R UK, A —
FroEWhs b s, i, KBV, P
7 HINOAE L A cET 2AETEAFTOE
HEEE (93%) BT (73%) X DEWw, bAEI
SAFETB MUY —<B T theileri DHTH
%, ARG FE R ELEE TIThh i LA
HENTWwALY, TEERREESOTEERN
AL TWabDERbhs,

Fiz, T vivax, T. congolense RU' T. brucei
O3FEIEERE T 7VA P YA Y = EIEENRS
(BE&E8, 9, 10). wTFh i DR FEORE
T, BETLY Y o~V FATEHZR-> Tw
%, Table 9ICFEERKERL M, FAO KH
HORTWAFHRIZ VS Y —=fmLELTDE
FLHIZENTWEOT, BEET L OERLRSS
RIS m e 2w, Lhl, S IWELET

TN ARREEFEBICEL Y 2V 2NV FAD
EX AL Twd0REBBR7T 7 VA FUAN
I)—=rEITIW, —A, T vivax ¥V =z
o PSS T T EORMERIE X o TEA
Endiz, TEEPILT 7V A, AF7ET Vi
B icbamLTwna,

Table 8 434 b/ —7OFES

L ] # Wi # % i &
£3b77AE
kYt —=Et
Trypanosoma theileri 4+ TIH it R
T. rivex 4, HAF, VaWesz FZUA A-w, PP
[IIE243 TIH Pk EhFI
T. nniforne k, HAXE, YxPzdz TZUA
et
T. congolense L YaPedr TIVH HrETH
BAFRE +ir
T, breei brueed E, HAE, YeVasxr TIUH FHF
Fak
T. cvansi m o728 T &l Anvd

4K gz

Table 9 4 kY —ZHEOFERR

B ki &
T o T
a-rYRT—N  ITF
Hal HET
=T Yy 7
EWrE—7 =¥z
PESA =07
§ =7 | eap=

z 2 )I) o HFrETF O &

(3020 } o PR
FMF=7 TFLFET
H—F FoFEYA
794 <l
FA4P2 T e 4
w7 7Y A=F
Faf=F 2y
o wEF AT+

m7“’*{«$z15 AU FA

(52E) |,
= 4 >F

7 ¥ T iyre— Fa8—=

( 85HE) A¥FaeT =T

~ AL Fw—1
A7 =7 NTT=a—F=7

* D HAEPETLRE, YALFEOLRORER v 7
F, B=DH¥=T

( Animal Health Yearbook 1990)

T evansi (BEELL, 12) R < 546
LTwaE#EZLHNEY, FHHlICODVTIEFHT
b3, Table 9 TH7 7Y AI6ER - BEEE, 77,



FETF=TEHTDE NIV —<EX T evansi
EBbOEEbNS, 4oxtd 2RI —8
W ESINTWSEM, FYT7TRHPEDEEL,
WELPLDVRKEWLSTHE, £z, T evansi
BREOAZ 6 THEHY» 6 bEEh, 20
FOBEIEIE D, T evansi 123 2 R OH
Hhs2, 3B-oTHDBE, A Y FAVYTORE
THE L D 4ERRETOBELENE L, kg
TiHEEDGLEENE I, £/ Table 912
FEEE R TWERVL, hEEOERSE, ®
EROWITE & LHE o 5 b A FE A5 & hfge
BHELTRHWSENRTWESY 5124 ¥ F TR
B LW 81 2R E e,

2) & W

kU2 Y — v RIS F AV R EER DR
HTETEFICHER SN, T theileri D& IXTH
TR O ORISR RS NS 2k
bbs, BERC L ARERORHICIERE LT
NNN % Z M 1998 =il L 72 b @, 4 —
7D MEM % EBRwsL5,

T7UA MYV —~ OEE IR, RN
DERHBEETH S, Rlich-> THfRE ./ 7
o+ — ik E fvae ELISA & v b ASBRFE &,
BfE, AOIRDEEREOHINbEHT, Y=V
=~ PROISEEFICBEWT, ZOFy FPOTRA
b HEHE( G~ I TR S LTV B39,

%7z, T. evanst TIIRHEE - 3IFEFHEEL
THAbZEM B UM T AR W OB 25T h T
w5, Lil, 2EE L TRbEERAERS
A EAOFF LT H 50, IMTFFRIC iR
RIS ELISA #SiGH SN Tw B, IR,
DNA 7o -7 k B9 biREE iz, £
P, TA VLA DT —204 A 7oy b
o kA TR, T evansi OFREIcBWT
bR EARTEDENE L5 THD.

3) b5 Bk

T. theileri WBAL Tk L CHat & Tz,
{oT, TZVAPVNRSY —=iI LTI S
NTWLHENERIEEZ N5,

TZUH VY —wiiRE U TEBICTHL
T 5 LB ESE O TFIAN £ 72 X RER G A
BV aNIOaY bu—NTHL, HEHE
L T i Quinaldin 8%/, Phenathridine 4% % U
Diamidine FHHW SN T3, Lial, bW

I O EREE S

LRI TR L, YROZ N7 25
FFE~M T 72558, b bREEE, b ) sSy
FL Ty pgesan, KGR ERE - Rhop
fRron, SR OFEF O EAE D Sh T
W5, Lal, HERRL{, RFOFE2HE
LTH 775 VHSRE TICZEITHA D OBEH
HETH BN,

T. evansi \IC2WTh, T. theileri L[ERETH;
FMPFEIIE E A FTThL Ty, EfEdEr L
T34 B k4T3 Diamidine #H|( ¥ v 7
nE) BEYOE I THD.

8. NRLTH

1) Rl

SR THOBEEE L TIhE Ticiss
NTWAHEIXTHTHS (Table 10), 5FHiC
DNTREEB~BIZFOEBERLE, Ihs
D56, B bigemina, B. major, B. jakimovi }
U B. ovata {337 OHRTH KRBT, B. occultans
IR, B. bovis & B. divergens 13/NUTH 5,
EFWERICDWTIE B bigmina BV TO/MST
Bt SN, B ovatla O ={ERIZE T
AHEREILEEIC > TSIz S sz i
T2 Z LTI, o, PETHEEO M
B. major™M R UK S B, bovis" R E 1
fel G EhT, MBI OWTHENENT S
FEFRIZTHBEI NG, AL LY B, ovala
EHEO B major £ OIERRFBLETHA S,
%7, B bigemina @ 7 O A EHFOH B
divergens O MNBGA|'>207 EHIRE s N, iy
FOBEEMEL I EERLTVLS,

—77, A RS S S i & TR
AL TWB ORI TH S (Fig. 5 ). B
MR TIX BB B. bigemina £ B. bovis,
F—uyw/ ST B. divergens & B. major, T®@
{3 Tid Table 10l R LIz S i b E 2
TEwTH25. Fig. 5 TOWERIPE L M
H & 7 BN 22T 5 £, F a—sxionng g,
RAARUA Y FEYTOTF BTG5 B,
bigemina & B, bovis, T E # It & T o B.
bovis™, ~IF =L A VT B divergens,
EEWHRBTHTH LN Y Y I 7H Y, 7T
Y7HNz B s Ry TREL LR TWS,
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Table 10 4$FLENRL T OFES

% Gk ik B W i Ed
Yo77XvH
AT H
B bigemine R K vwHZ b, M, SoB
FT70H4,
FET
B. bovis % DL R M, ERtmARE
T A B,
B
B. divergens % Y= B LWL T A T
B. ovale ¥ F¥ ¥l EIZ‘F. WE?  KRE 0TS X
1
B. maior 4 Fey=i B
B jabimovi %, vh ==l il
B, secnlians 4 AM=wy=m #Mr7uh

Fig. 5 HFN\XROTFHEOFEERR
(Amimal Health Yearbook 1990)

2) % W

2N 7 OEEFRIC L ATERRE, FEEMHIC
WUIEERBWT, 1EEASTRHERICITL. 6
=T, EFMITREUEKRTRD 5 KE 02T
TV, BRI RIMERSCES 2 Eick 54
EW%W, MEFARZIEC DL TIEVWS 5L
RIS S T v % 559, F i LG
A& TWw3 JEETIERL O ELISA®®5 DNA 7
o—NC L BRI EA SN TS, F DA, A
—A 27 V7T Theileia buffeli BIEFEL T3
E B. bovis U A. centrale OIEFEHMH & 5
ZEME SN, ZhiEERERS T TICHREL
T3 “FHHRE" THL,

3) B8 By

B. bigemina, B. bovis BLU B, divergens iZ D
T, ZOSMEEEWERE VD, H{ns
7 7 F AT LSRRI TE R, B
Bk, RZF—RUEED 3 ARPLKD TS
A, BAED L Z AFEEEE Ry TORSICE
ESNTWS,

V7FrDORE LTRBFEY 7 F 99, B
RMERERAEL Y 7 F 29 R OB R R e D ik

HHET 2 F 8955% 0, EREART TEGZE
IBET o Tnwa, FlliEThEh OB
20, —R—EHrHT, R 75k
TAHEEIR, RO ET Va3 BN
FEeo FtcyEREEZ NS, Fi, A
AU FURERT 2 F v OBRFEAR G-I
A HIERT, HEROMASS, T2y M
O, FHRO 2z a— B9k ¥, ik
RENHRNTLS, 361, BEGHSATYL
BIMHET 7 F 20T, HEREE O R 1029
7 &, RER BT 2 A I ThhTwa,
—hH, _Z¥—flloa > bo—NiEHEELEE
T, HENZFS=BBRALELTRERZNLARY) 8
BREFHML TS, £, F=MRIC L B9x
¥ 7 EBRRIC B LT b FREHI Y OMET AR ST
Wa, B8, BErS=fIEEtEHS5T 3
Teth, =77 F OFFEDELETHTH B,

9. AL T

1) ik L s

FiC B B2RBEOREEIZI6FETH2 (Table
1), T parvalc2WTEETIZ1IMIELTH S
#3, KRR TR T, ek S O
B %E T, parva parva, 2%y 7 7 0 —HFEORE
b T parva lawrencei RURENT 7 V) H 124>
s S T parva bovis £ X4y L, HEELT
HushsE&bEn, £, T sergenti 3HED
BRIELET 75 TOMICB T 2 bsED/NE
o 77 AT 254 T, TRLAOLEGA
BROBESHELO Y A v ) 7ot LTRIAE T, ser
genti [ buffeli [ orientalis # LT3,

F4 L) 7 ORHIZEOBFEEESBshhRE
MPRRES R TWA VI ZEThHE, Tkl
FHEBEI)~24m LT 74 V) TiHEOSHR%E
Fig. 6 iZim Lizds, TR OMBEREIC L 2HES
DOFARBPIZ DB TRRE G 5%nL, L,
ZOET, T parvaffic k254 v 0 7 (I
BHEEE ) BT 7V A S ST 7Y hichid
T, 12, T. annulata CE2BES 4 V) 7ik
Hheh R R S P, VS, MY YT, of
B » I THMmT 5 EHEZTINTHS S,
I B 1) % IERER R IE R VW3, SCEYIZ 1R
EOFn st T. annulata T 22V
v EEESHEE N T A, & 512 Fig. 6 I0RS
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hTw2®E, ¥@E7Y7, A—Ar7V7,
2 —Y—F YOIV TERBESL T. sergenti /
buffeli | ovientalis TH3 5. ZOfh, F2—T
it T mutans PEELEOMED L TERK SN
TlaBH1o9,

Fig. 6 $44LU7

HRORERR
( Animal Health Yearbook 1990 )

W R 2 4 2
Table 11 #FES A L) 7 OEH
L WHE Lt 2 o #i #
vo77AvEH
F4wYTH
T parva &, T7 a4ywy=E BBLURT7  UIHH
DEE SE U
T. anmulata g, gtk fHETFE F2VA, TV MRS LT
Ta T=1rit.
T. mnlais , F7? &77%F= T2UA FES A4 LU T
YA I8
T laurolragi 4, L7 a4 E=¥= T2UA By 4 v U7
v i
T. veltfera B, 77 477=¥= T7)h AR HITE
LR Lo
T. sergendi g Fw¥=i  BE HH MAEn 77X
Theileria spp. |, b F¥=l TYT, A2 HHIEERIE
? sergenfi FZY7, B—
? orfentalis o545, FE,
? broffeli 43y, n¥+4
E7F, BT Z
Ui, =a—¥
il

Table 12 ZZUHhD&A L) F2HOE/20—FNTOT —N

Monoclonai antibody number

Stock
| 2 3 4 5

Ant:-TP
B

Anti-
17

—
—

‘3 10 1012 13 14 15 16

£l
o

TP Muguga
Kilify

A Junp
Trans Mara [A
Marawi [

aMéiiékﬁ/
/ﬁ//%

7
7,

=
2 "
é.

/z
A

’/z,.'r- _

e

“ Kiambu 5
Malaw: I

B Malawi IV
Malaw: V
Marikebuns

r,.l J]
AN
J A /

/;: ey
“ AA //(//://1//1/;: /:/A/é///

Malaw: |
Malaw: v
Mariakam
C Mavwen
Liganda
Kabete |
Malaw: ¥
Malaw:
Malaw: M

/J//J//A///‘//' o A’/I//l//r‘/ﬂ
! A

Zambia |
[ Zamball
Zambia i

[ R TR I T T Y A A I (Y A A |
T TR T T T O Y A O I A |

A /1 A //r/t
/)a/‘ /. / /‘ /./
/‘ //‘//(//' jf"

IIIIIIIIIIII
cﬂDDII"I:IcIIIIIDcI:‘t:-I]II
[ IO IR LI RO et o (O Lt L T T I N I T N O R QO

A -

TL 94

5641
6147
N B34

803

R L SRR RN LR

o c e

O O 0o
- o o - o
E=3
.
| TR A S
| T |
seesce|lecc ) | | oo | @eceagong00

o | oo |
coo | o

TT NBM

8037 Lab 4

1
1
|
|
[}

0
v
a
o
0
0
0

oo|leecceo
Cco | .- - - -

TP . T. parva parva

2) & W
T. parva ¥ T. annulata OEFOFIE,
g ) »AEOERIERDOSERICL > T, b LR

TL :T. parva lawrencej

TT T taurotragi

L, VrAESEREL TWAESICERY > b
R R, FBICHBIREETH S, Tz, PE
g & Bk b U T IEE s ia ks
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Hwaeid, fall, T parvafEc>WTiEE/ 2
o — AR E iz ELISA B s h, £ 0l
BB ED STV, —7, 77 F VIGHICE
LTHEE & 5 5RE OTREMEOMR % g F 1213
FERIT DIz E /2 0 —F Nk E R o
AR (Table 12) % DNA 7o — 759
MEHZINE LS ch- T

3) b5 B i

TZ7UH MDY —FR RV TRHREOS
& EFERR, I b & AN Ty 5 05 hkRE
HFEOSFTH S, RIFEHAICDWL T ILRAD?
U & 75 o THERIGE #HEE L Ty 53780,
RSB 2HMEOFER TV, F0O7
7F EFEEHETH S, £ 2T, ILRAD &K
DHEMEOWH & LT, “Infection & Treatment
K& EET 5 0T, HHhii 510 5 A
BRx ML Tva (Tablel3). [ Ak
D78, TGO MERZE, 7 7 F 32— a v
B3 A ke, “Treatment” [CHV 5 4
FyT YA 7Y OFEREF, T parva T
Dy a—=73% E@OEMsT b4 710>
OIGHME &, FEES FETOEREAGB D 78
sibftideohTtwa, £/, th&ekvrsFy
BASE~ Al T, BERRERIMTD, fHE ORISR
hﬁ%as‘af.ss;, % \/ ¥ b mj%ﬂﬁ%14.35.12&12?.I28.ISS]&‘U§3
R A b asasz A e o THIE s - ShIER
Y - STAEYERIDIE £ TR cED Tw b,
—H, BHE7 4 v ) FRICBL TR, T, annulata
ORFES v b FEE L Eh, BHEYY T2
FLELTAARAZZN, 4 ZYRETIEHENT
WA Fi A 2 FicBWT b Hissar #k% A
TS & h, 100k e B b s iz = L o5
HEENII, in vitro R in vivo TORIEIE
B DA b AETTHh TH 5100129, 2 5 1B ER
b ARTIREAI S RS a iz onT EE
DT T B 122078

BAF =BT 2 M VEET, BEEF=0
4 B OBERIN DS = L ¥ 4 1) 7 OFEE PR
OELHEBELYEE LTRY EFeshTwns,

* International Laboratory for Research on
Animal Diseases ( [EIEHREENIIEHT ) DOIEHR
THr=7OFr {oCicHBEsR TS,

11

Table 13 T. p. parva BRI ERBGEHER
( Infection & Treatment i% )

b I ¥
T R AR TP—C TP—F Tp—1
(&9)] (11) (I11)
re—4 | O000 | 9999 | 003
(1 @® @]
........... PR S G SR
TE— 3 ®&®O0 | 90000
(1 Q000 | 9999
ocoo | |
“af“ @000 (O
Q00O | &¢@®®® OO
TP—F Q000
(11) 0000
0000
TP— 1 o® @]0)
(III)
. | 9909 | 909000 969
R 111
)
ECFR & QIER L L @EERE
Derzmazr QPiErE @FEc

10, MBIE O TS X 2HE & Bl

Ok A FMEREL, BEOFR B TEE
THb, Lol, ZOFEEHTTWLKE2E
BrLTUNBYu 77 Xeimnibhd, NEEES
AVITIHRD 1 2TH D5, FOREEITSESY
MR A V)T THL, ThTid, Sl
Rz R RO L wbhihs s HA oK
TIFEFEEEFIEL Twa 00, TERHETHS,
A, AIEMIEEEVY, ThEHELTWLEL
OWQERBHDFESTHE, FIT, ZOHET
X, W< e B 5T aMERREBN T2 &
Ebic, AFOMEL - TwaER2EE-TA
Fzbs,

1) WrEoBik

FFICPT AP EE { hotEb e, SR
TOWROEL PHEL LIz 2L Tidwn L 250
DB STV B 28080 Sigerph -
AFEENRD s TWLAHOMEIZ VLTI,
EEeay i HEWE O b & TR 5 hT
Wan, IHhETIE T sergenti & T. buffeli ® T.
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orientalis ¥ 287V, Kaiseriana RO ¥ =1z X
S TOARES 2D Z LY Haemaphysalis [&Y =0
heby—0fEIc L - THRMEREND S C
Lo gl oS A AN DO TOZRITESR
Wi X EEOITHEENRD SIS Z L1
BEBRESN TS, -7, ¥=WCBT 55
FERIEDMITEELTAZE, MO TZ
A= T H B A HEHE AR,

1(H)
B8O

ol

SSEFRER S SE B S Es

) o W B & 5
R AN BE

RERAECr S AT EICLS

FrmEkDFa

O0a /MO 7S X7
@A : EERE

(Yagi et al., 1991)

—

__"!
m
~

L I5)
TApe Vitay 7 dun ¥ Jul T aug ¥ Sep. | O, Do 1 Dee T dus Theb TMar 1
#4) 85
Fig. 8 BRMBICEITZ79 MrFvyz
OB E 075 X BRI

(Kamio et al., 1990 )

SRR B L Ty V> b S e
ZEms (Fig. 9 ), %OHEERRHEY P HH
spgER R s Twa, £/, FoFF3 X
LAD#HER T DL TLHRMEATO YV T=
—58 SRIMER A DR ALY, bar & veil OIS
AHs7 i PEERERORE R AN 5 T B, BRFR IMEEERY
W2 R 38 1 B IR R, & = kR
OEERRES ARz 31 B M A CF R B2 )5 BiE

L RS 2 HE R

F—F L LTEHCEDI, RIEFICH»b3
BREE b LTI IT 51 5 Mg OB, Z25E
Rz 443°Cr % F v T QR FR IR O FHOET

(Fig., 7)"®, BR4FMFIcL 547V =V ERNS
nEBEFShDE, ~ry—rhlE LiREs
Tk, AR OV A b EERR Y = O, RETE
Ik 2 ATV A ORI, FiticBi) 2
¥ = OBLSESE (Fig. 8 )5, /N o 7S5
AL L TOY =EEFH7 VAR »0F
SETHE o e S YRR R A, Fig. 101 i3 &
TRZ7Z MFFeF=—DEFFMOKREEETRL
T

bR, ST R 2 REE L 25
BERERFBCBLTHERER>TWS, Fiab
OEE->THBE, BETa 7)) »OFTYH LG,
RIS DT 5 2 Lo, BRI
2B 1B MEROEIN, 1T 2 7 o —F ViEoD
{E i), ELISA T =X © fE32"®, DNA 7 o —
7250, T MR T 1o & 5 HERIGIN e £ ik
MUK - Wik foyE DR PR ST £ 5 £ T
FKwEE LSS, £, £/ 7a—F+1iitk
2 & 2P O A R E R PR OO, 37
A T4 F & 4 FHE R O REERRE ek
E TR RIS~ - IRt T h D, S5
KB —THOFREPEL 20,

2) fHEEREL & BB

ALz kS, WEEPRZZ—2hLEL
R RSHICHIZD, HOEL OMEHICL-
THREta B ES5kod. Lrl, FBEER
ARELEREEE Bk, EFEHAS DWW T WS E
lFnzicw, -7, AEFERIHFESND E
TS hOMEEH TR sk, 20
BaE, FTFRAOESBEPRTWAERER>®
BELT455ENH 5, Tableldiz/hBrors
A=EOBMETELTH. ZORLL L,
3 &, AE I OGRS £ 7 R REYE T
BWIEWInNEE, Thbd “EAEE" O
e LT "ER Ol oS THAS
3 i,

T, WEOhOWmMICbABND LI,
AADSER, hETlii: Bithcnuon
BETREL, SEAEPERTLERERVTA
B o 1 "R Lo T B9, a5, HAE
OEWNBIEDT T H S N5 £ RETHIE, A
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Fig. 7

B : BEf/ S b
C : ADOYA FESEFONAS b

FLADEY, ELBABLBREICEIN TV
BRCFET 2 Evnbh 39,
WiFT/NMIEto 75 X< ic B LREL 2T »
Hi3, HLDHE T~ L2rAKOTETETH 3,
AT BT 2 Zh s D4nRBLN T BBE T
D EHHHFRA E TR, ERNEEOThT
BNz kT, BIFEKEROBTTH
3. ft-7T, FREFOBE IR L BT To

13

IIBRIEOTSXvD)) ABRICE T 2REIE
A HEBSMEICBEEhBEAS/ v D Iz0X0Vq MER

E:szaxn/q b
F . EEEEREECLZERSS 2 b

FlERBOII AR BE L TOBEASRGERD, &5
i, RO 1 2 LTHEAOBFIL b WA nai
M R b3 d 5599, Sk, BEHIMHIEIR S A 7 A0
i, AERHELh Ok, FIRE & BeSEI
& B FIAEAE, BB om i ERRE 0Fh
LRETHD  HEEIOm B 3 ORCE
gL, BT L 0L WA YITH B 5,
Bofds% T FR LTk ok,
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* %
m_f

BRI
(0.030~0.040mg)

e & =
(2.7~4.2mg)

I TEREEFHERE
faingh 5" = RIS =
(0.4~0.6me) (0.230~0.380mg)

KRR S = famm s =
(1.7~2.5mg) (200~450mg)

BESReR ORI = R
(SR © 0.049~0.074ng)

Fig. 10 74 MFFTF_0RBBIELREE



%185 1991

fz, MO 7S X B0 LD FmICE, B
BT ASREROFELKEL, EREOFIR
P& BB 01T & ETEER ( BfiL), HfEE
B (fir) RUHESER (TLL) 20T, *
ERREFFEL I-ER TR, HohZTFS L —
FTOFRFEHSTF IO, TR b RIS O
FBKERPELEZ TS, 20X, M
Mro77 A= ifosbhTnsEfictoT,
FEPHFOEERREORLELIZL ST, A
EHEEFRLID Lahotzh, $hbb, “2D
DEEF > LRREE" LWwIdTHSS,
ft-T, 5T 50HEE LT RSB OMIE,

Table 14 B O7 5 X 2HEOSHA
THE ko4 Ly ki %

15

Ly =BRAOEPHILH, BTFOYEE, A
MEE R ENEETHS.

EbY I

EDEMBEMRIEOWT, HROLYITED
X3 RBEE X 55 = F i 3R B RS
FEOsgEdE, R > T A BB L -, 458
LTwz3dZbid, EmEiEri A TY
54 OOER L FHEM ORI £ 120
D ORFMAET 52 L, RURERLESZ 0¥
ED Tz DHIREL in vitro FEEETELRIFRL
FFT A LESHDEVIIETHD I, Fi,
BEETRFEEID Tlib 5, BROKFIZBEITS
MNP o 7S XvEE e D £ MEOWR IR
PEET AENSENDD T ERIERELE. »

i (OT sergenli: MFEMCRRESALVIT Tl Th, FHFHHERVZ, ABzE>T
Bloil i sammecimts sxmsonsti—csrionsan
G | o = R Hk mBRAE L DRI 1 BEOL L RESEREHED 2 b o THEEL L
F lo A H FLLTZFrTFFvy= LOTH A,

. R B, KEOBHLLTIOLIRATAN
o8, o g e REYTRAED- R EBbNEY, EEDODLHE
ofs  ff HECHEEA ML ATk o TERICES FAEBTFLEAG, #ittHE izt hidEueh

i
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A CASE OF UNDIFFERENTIATED HEPATOCELLULAR
CARCINOMA WITH A SPINDLE CELL SARCOMATOID
CHANGE IN A COW
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Prefecture of Hivoshima, Hirvoshima 724, Japan
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INTRODUCTION

Primary neoplasms of the liver parenchyma and intrahepatic bile ducts formed a
considerable proportion in cattle’’. Most of bovine hepatocellular carcinomas were well
differentiated and did not show metastasis*®’. In a bovine hepatocellular carcinoma there
were metastases and a remarkable degree of metaplasia causing a sarcoma - like change!' .
A human hepatocellular carcinoma with a spindle cell sarcomatous change revealed more
extensive metastasis than usual hepatocellular carcinomas®’. We report here one case of
bovine hepatocellular carcinoma, in which the neoplastic cells were pleomorphic with a
spindle cell sarcomatoid change and metastasized to the lungs, peritoneum and
perinephrium.

MATERIALS AND METHODS

Tissues were fixed in 10% buffered formalin, embedded in paraffin and sections were
stained with hematoxylin and eosin (HE ) and azan. The immunoperoxidase meshod for
keratin was applied to selected sections using rabbit antiserum to human
keratin( Polysciences, Inc., Warrington, PA, USA.) diluted 1: 1000 and a StrAviGen
biotin - streptavidin universal kit ( BioGenex Laboratories, Dublin, CA, USA ). Some pieces
obtained from formalin-fixed specimens in paraffin blocks were deparaffinized,
rehydrated, fixed in 1% buffered osmium tetroxide, and treated routinely for electron
microscopy.

RESULTS

A 2 -year - old Japanese Black cow revealed cough, fever and anorexia suggestive of
severe pneumonia and died. At necropsy, two thirds of the lungs exhibited lesions
resembling catarrhal pneumonia and were accompanied with emphysema and hemorrhage.
The liver was slightly enlarged and nodules, 5 to 7 cm in diameter, were scattered. There

29



30 Yamaguchi J. Vet.

were scattering masses in the peritoneum and a 15-cm diameter large mass in the
perinephric fatty tissue of the left kidney. These showed a granuloma - like appearance
on cut section.

Histologically, the involved tissues in the lungs, liver, peritoneum and perinephrium
were sarcoma - like. Most of the component cells proliferated non - cohesively (Fig. 1),
though some collected into small clusters. The neoplastic cells showed severe pleomorphism
in size and shape. The most differentiated cells were large and polyhedral with relatively
abundant, eosinophilic cytoplasm (Fig. 2), and the most undifferentiated ones were
spindle - shaped and resembled fibrocytes or fibroblasts (Fig. 3). The nuclear contour
was often irregular ( Fig. 4). The nucleoli were inconspicuous and mitotic figures were
frequent. There were small amounts of brown pigment in a few neoplastic cells, and bile
thrombus - like material between neoplastic cells was an extremely rare finding. Collagen
fibers were fairly scanty. Although most neoplastic lesions were surrounded by connective
tissue septa, the neoplastic cells in the liver sometimes merged with normal hepatocytes
and grew replacing hepatic lobules. The neoplastic cells in the liver tended to be more
differentiated than in the other lesions. There were no neoplastic cells in a lymph node
near the perinephric lesion.

The neoplastic cells stained positively for keratin ( Fig. 5). Although ultrastructures
were considerably damaged by the process of fixation and paraffin embedding, we could
confirm desmosomes, abundant cytofilaments and slightly developed rough endoplasmic
reticula (Fig. 6 and 7).

DISCUSSION

Keratin - positivity and desmosomes supported that the present case was of epithelial
cell origin. The neoplastic cells in the liver proliferated replacing hepatocytes and the
degree of cell maturity in the liver was higher than in the other organs. Furthermore,
some neoplastic cells resembled hepatocytes and bile thrombus - like material were found.
These findings suggested that the neoplasm primarily occurred in the liver and its diagnosis
was hepatocellular carcinoma.

Although the tumor lesion was very large in the lungs, some neoplastic cells resembled
hepatocytes and were distinguishable from the neoplastic cells of an undifferentiated
adenocarcinoma of the lung, which were not so pleomorphic®’. The lungs may be involved
in hematogenous spread. The perinephric and peritoneal tumors may be caused by
implantation because there were no neoplastic cells in the neighboring lymph node.

Human hepatocellular carcinomas with sarcomatous changes metasized to the lungs,
intestinal mesenterium, greater omentum and so on and showed more extensive metasis
than usual hepatocellular carcinomas, most of which metastasized only to the lungs®’. In
a study of bovine hepatocellular tumors, there were seven cases of well differentiated
hepatocellular neoplasm and one case of undifferentiated hepatocellular neoplasm and
metastases were not found on gross inspection?’. The absence of metastatic lesions may
be due to the fact that the neoplastic cells in this series were not so anaplastic, even in
the undifferentiated case. On the other hand, in four cases, metastses were observed by
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the meat inspectors in the portohepatic lymph nodes, the lungs and bronchomediastinal
nodes' . Three of the tumors comprised diffusely invading unorganized cells showing
poor differentiation, marked pleomorphism with polyploidy, a very high mdtotic rate and
many aberrant mitoses. In one case of four there was a remarkable degree of metaplasia
giving rise to a sarcoma - like change. Our case also revealed marked pleomorphism and
extensive neoplastic proliferation and the ability of proliferation or metastasis may be
closely associated with the presence of sarcomatid changes.
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ILLUSTRATIONS

Fig. 1 Neoplastic cells are non-cohesive, relatively small and round and look like
lymphoma cells. Lungs (HE, X 400)

Fig. 2 Relatively large neoplastic cells have an abundant cytoplasm and some cohesive
cells form a small cluster ( arrow ). Perinephric tumor ( HE, X 400)

Fig. 3 Sarcomatous growth pattern composed of spindle cells. Lungs (HE, X 160)
Fig. 4 Highly irregular nuclei predominate in this field. Perinephric tumor ( HE, X 400 )
Fig. 5 Neoplastic cells show cytoplasmic reactivity for keratin ( arrows ). Liver ( X 250)
Fig. 6 A neoplastic cell reveals an irregular nuclear contour ( upper left) and bundles

of cytofilaments ( arrowheads) and a desmosome (arrow ). Liver( X 6800 )
Fig. 7 A desmosome is evident between neoplastic cells (arrow ). Liver( X 14100)
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A Japanese black cow owned by a breeder in Shuto Town, Yamaguchi Prefecture,
died on the morning of January 10, 1990. The cow was seven years old. She had suffered
from pyrexia of 40°C, depression and anorexia for one day. The autopsy revealed the
hypermia of the blood vessels in pia matter as well as bleeding in cerebrum, cellebellum
and medulla oblongata.

The identification of Haemophilus somnus in our bacteria test helped us diagnose her
as infected with Haemophililus sommnus.
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THE PREVENTIVE INVESTIGATION OF BOVINE FASCIOLIASIS
6. THE EFFECTIVNESS OF A FERN AS ANTHELMINTICS
IN CRUDE DRUG RECIPE

Kanji SHIRAMIZU and Masao ABU
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Yoshida, Yamaguchi City, 753 Japan
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The effectiveness of crude plant drug against liver flukes was tested in
the following prescriptions.

The roots and the stalks of the fern the above authors collected were
effective as anthelmintics. They were mixed with the rest of recipe as
substitutes of Guan Zhong. The recipe without Guan Zhong, and also the recipe
in which the roots and the stalks of Osmunda Japonica and Gou Bei were added
as substitutes of Guan Zhong were not effective. The recipe with Guan Zhong
which we were able to obtain in a later phase of the experiment was not
effective, either.

The safety test of the roots and the stalks of the fern aganst mice and
cattle did not detect any abnormality.
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Table. 1

&5 A
4N -1 0 1 2 3 4 6 8
1 1.3 0.8 0.6 1.0 0.4 0.1 0.4 0.9
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9 1.9 1.8 1.7 1.8 2.3 1.9
10 09 1.0 0.7 03 0.7 0.8
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EESOHEE6~8mOKEHNHD, THZMREE
HLTWw3, i8~9HIZREOKIG» S,
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Fig. 2 ¥# (108)
Fig. 3 ¥ ¥la¥% (97)
Fig. 4 ¥% (10R)
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SIWRTAIUFFUALIZES
KKIR BEE-FRAEER

FkSEiE*! « RELFE? - S/ « BAREAE « [KERSE* - BELF
PR A" « AAEERIT*® « ILAEIRAR*® « KIRBAMEC - HIEFF &AL

[ 241 19914108306 )
PREVENTIVE EFFECT OF MILBEMYCINE OXIME
AGAINST CANINE FILARIASIS

Kanji SHIRAMIZU, Yoshihiro FUKUDA, Kyoji MITANI, Hikoo KISHIMOTO,
Kazushi HAIDA, Kohji FUJISAWA, Masataka NOJIMA, Miwako MATSUDA,
Ikujiroh YAMAMOTO, Hiroo YONEZAWA, and Yoshihiro IBANO

The Veterinary Hospital, Faculty of Agriculture, Yamaguchi Univercily, 1677-1,
Yoshida, Yamaguchi City, 753 Japan

[ Received for publication : October 30, 1990 J

Sampling a total of 136 dogs in the areas of Yamaguchi Prefecture and
Kyoto City, the effectiveness of milbemycine oxime against canine filariasis
was examined and proved. Beginning in June 1990, milbemycine oxime ( 0.
25mg, kg body weight ) was administered to these dogs for six or seven times
at thirty-day intervals. In May 1991 the blood samples of these dogs were
examined in order to find the possible existence of microfilarae. The result
showed all of them were free of microfilarae. No side effect of this drug was
claimed during the period of this examination. Milbemycine oxime will be
effective to prevent canine filariasis if it is administered in the breeding period
of mosquitoes which are mediators of filariasis.
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AN INVESTIGATION ON FUNGI IN HOT SPRING WATER
IN YAMAGUCHI PREFECTURE

Kuniaki ITAGAKI, Katsushi TOSHIHIRO, Michiko FUJIWARA,
Akira KAWAMURA, Ikuo KAZUTA, and Ryuji ENDO

Yamaguchi prefectural Research Institute of Hyglene, 2-5-67 Aoi Yamaguchi City,
Yamaguchi Prefecture, 753 Japan.

( Received for publication : October 30, 1991 )

From June 1986 to March 1991, fungi in hot spring water was investigated
in eighty-five different places in Yamaguchi Prefecture. The Zygomyceles which
were detected in the investigation included Rhizopus. Mortierella, Rhizomucor,
Absidia and Syncephalastrum, while the Hypomycetes included Geotrichum,
Epicoccum, Nigrospora, Periconia, Sporothrix, Arthrinium, Gliomastix,
Sepednium, Doratomyces, Helminthosporium, Strumella, Botrytis, Acremonium,

Malbranchea, Torula, Penicillium and Trichoderma.
As a Loculosascomyces Phoma type was detected and as a Plectomyces
Talaromyces was detected. The same fungi were detected in the repeated

inspections of the same hot spring water at two-month intervals.

Further

investigations are intended to find out on which stage of welling out the fungi
are mixed and the water is contaminated.
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Table 1 HEHERAERL-RBEKORE

RiEAkDORE TRikE
B PR 32
T A B MR 15
Ca, Na, CI & 5
HCO & 3
597 F>, Na, Ca, CIR 3
Fh UEEHEE T F R 2
CO,, Na, Ca, HCO,# 2
7ooh ) EEMRER 2
BAR 2
B Ry, Ca CIR 1
g7 F, mER 1
§57 F >, Na, HCO,&® 1
87 F, Ca, Naif{bim® 1
CO,, Na, Cl, HCO,% 1
Na, Ca E{t¥iEER 1
S, Na, Cl &R 1
Na, Mg, Cl, Ca # 1
Na, Cl iR 1
S, Na, Cl, HCO:# 1
H,Si0. % 1
b3 3

&F 80

Table 3 RFKNRH, ZE,

I ERER S

Table 2 EEERE L - RIFKORERUHRKEIE

REXKORE FKEH g ok B M
T v YRR 5 19864 5 F ~ 19865108
B R 12 19864F6 A ~ 198745 A
HSHET VR 14 1988 1H~19914%3 8
BEES FVR % 14 1988%E 1 B ~ 199143 A
BHIET K5 14 198841 B ~1991F3 8
* FA—MEHNORE

100y/ml, ~2=3%1) »100u/mifi) % Fvs, 1ml%
a7 —YETHRECE gL, 19914

3 A~ 6 AoMEER (10°C~27°C) 1 THE

BTl ot EEREEMCEEL EEFFU
HF P TFFA D —AEREN (Yy—VRUA
T4 KHTR) CHEEEEL, BFERVEENE
FEEMSE (B3 X5608) CTEEEMIZITR, B
ORIFEICE DIz,

3. RERER
etk & I FE R U EYI OB iR b BhEASEE

WEEDLILBRFEADERIO S b, RE, RIFEE
EE (m), #iE (°C), pH % Table 3, Table4 &
W L7,

Rk, pH RURHER

RiFADRE REEEN  RRQ Rkl i tH H ]
BT F R 48 16.6 6.9 gﬁihiﬁhﬁ”ﬁ%{ggiﬁ}m B (Phoma ), Rhizopus, Mortier-
HUiS F R 150  18.6 8.5 Epicoccum, Nigrospora
#Hiiz PR HtEk 17.8 6.9 Periconia, Rhizopus, Mortierella, Rhizomucor
iz PR 250 14.6 8.4 Periconia, Arthrinium, Morlierella
HED N R 154 15.4 6.5 Periconia, Gliomastix, Syncephalastrum
Huiz PR 52 17.2 5.6  Sporothrix, Torula
Bz PR 69 19.8 6.8 /NEFOSE (Phoma 1)
s F R 44  18.9 7.6 Sepednium
Bz F R 100 17.1 6.4  Epicoccum
HEiT R R Bk 17.2 6.9 Periconia, Doratomyces, Helminthosporium
CO,Na, Ca, HCO.5 0 17.0 6.9 %imccnm, Sepecninm, Strumella, Rhizopus#[EJ5E (26,
C0,, Na,Ca, HCO,% 80 15.8 6.3 Epicoccum, Talaromyces
Ca, Na, CI 8 200 21.1 7.9 Syncephalastrum
Ca, Na, Cl # 90  18.1 6.9  Botrytis, Mortierella, KI5)5E (28)
§g87 F>, Ca, CIR BHiEd  41.2 7.8  Periconia, Acremonium, Malbranchea
S, Na, Cl, HCO;# 12.5 16.9 8.3 Trichoderma, Mortierella, Rhizopus
HCO;% 40 17.8 7.3 Trichoderma, Rhizopus, F[FFE (29, 30)
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Table 4 EFREL-REKORE, RE K
i@, pH RUBRHAE

SfkokE  FE R pH BB A HE

Tivh EERR 70 313 9.3 Trichoderma(2)**
Sycephalastrum (4)

HHT ¥ 5 150 18.6 5.9 Sepednirm 3),
Malbranchea(1),

HERET R 250 40.5 8.9 Trichoderma(7)

Ha@ms PR BNk 376 8.9 Trichoderma(6)
g‘ﬂigfo;iepﬁ{?.}.

7 F /R k2.5 8.0 i:fcf!};:;fﬂ{ll
Absidia(l), KRR

(i) % R—HEAOSE  ++ AESRKanLER 3% KEE

HES

HEiZ YRR S H1047 i S HE AR
H&h (10/32), BAFCa. Na. C1&R2 (2/5),
HCO.41(1/3), CO,. Na.Ca. HCO;R2 (2/
2), 88 F>. Ca.Cl#1 (1/1), S. Na. Cl
HCO:# 1 (1/1) & REORIFAFIT 7 A (17/
80, 21.3%) poHEESHE S, HEOEE
W31FET, 203 b 5 MAEEREETH -7z (Table
3).

¥12 B iRk Lz 5 yITOBERR
i, 7h U HEEMR TS EOEKOS B 2 [
B ESh, UTEMZ FrR4 (4/12),
E—ER K I EET 2 8% 5 1 3 F RO BHi5
SEYRTE, FhEnt (7/14), 6 (6/
14), 2 (2/14) BEESHH SN, Trichoderma
DEHESTHES iz (Table 4).

Zh 5 Table 3, Table 4 1&7R L 72ILE Ofbiz,
HMETRGRE, BEEOTOBERDILD Y
D E i,

4.5 B

RiEAOBLEMERS PEBEF T 55EA
D& X% {9, EWENFTHE CITEE, HE,
fpeesiRE s nTwa, LA LEBEEMET 5%
LERZLVDOBEETH S,

T b, WhittakerOEF-ZHIZ L UL, Plante
& Animalia Q& 3% WS, FEEE 2 LICER
B84 % Fungi DWW TOHMERRL S, #F
EoDSEOFETIE, RKRAELSHIMEL O
MESHE ENk Zh 505 5 Rhizopus,
Rhizomucor, Mortierella, Syncephalastrum,
Absidia HFESEMCE L Geotrichum,

Epiococ-

53

cum, Nigrospora, Peviconia, Sepednium, Avth-
rinium, Gliomastix, Helminthosporium, Strumel-
la, Torula, Malbranchea, Botrytis, Acvemonium,
Doratomyces, Penicillium, Sporothrix KU Tri-
choderma AP RRBEFICE L, Phoma BF
O3 RIFNEFOIEMBLTED Talaromyces
BAETOSE@ETHS ',
EELHPELPEAEEORE CREEHEDE
WD Rhizopus, Geotrichum, Torula, Bobiytis,
Penicillium J U Sporothrix ETH Y, iOERE X
HE DB TV,
REOES P EB» 5250m, RiR314.6C
~41.2°C, pH 135.6~9.35DEF D RIFKD SH
EhsEEH S Mz 5T 250m O HE, IREF41.2°C, pH
139.35% DEEMFT THMMELTHER D] #
THORADEEMETH H 5, TARVIZRFEADR
BERREMETEL, 81°C~0°CTLEFRE
M, ICCLAETABT T AHREEIREL, RiR
Ko pH EBREW 2OV, pHI. 1L ETER
THRESERWMEL, BEE LTHEOREEY
BEFLIEHEEIZ11C~9°C, pH 121.0~9.9T
b, EEORECEMENHL, 7L 0
ST RERENT A S L LTw»aY, iz, 1l
5101248 5°CO Rk, & KIGHEF %, 81.5°COR
WAk 5 —EIE 2R L, S8 L OBEiz oW
THUTWwAY, I&, LS O iZRIR
EEOERE L, ORIMENET S EHT
v, SEEESHHRHLCHBIRIE GRE
O ) 5 — T O = 3 7 VEER) LY
(RFE Lo 2 als) WCEE UMRET 2 HE
FaA ¥ ThH Y, Rhizomucor, Absidia, Mortierella,
Syncephalastrum, Torula, Nigrospora, Sporoth-
rix, Geotrichum, Penicillium, Gliomastix,
Acremonium F 3 LIS, Phoma B/AINEFD D
B, Rhizopus, Strumella Epicoccum, Periconia
Sepednium, Talaromyces, Trichoderma, Mal-
branchea, Helminthosporium, Doratomyces,
Botrytis U Arthrinium S350 S 7o idd: Z70HE
WEFEETH B, bbb AATHEEYHEMICE
B RdREEER S ER L, Ebohs bfHS
B, 20k 5 i HEREPEM I ERE SRR,
SHRHENEZE»S [4. HTORFEARPTH
EAEEFEEL CWwE, o, HTORRAP
A S EESRALEBEALTWS, 2\, #H EiZiE



54

HTAHCEEMRAT S, = #ibicswT#
AF BEHCATD SEIZER T S EEBSRAT
3. 0w ThdEZ 5h, SEEENLETH
245, BHahAFEIEKER (aquatic fungi)
ELTELEJBEERPTERT AEETHRE L,
ERESERIC W, kep, ZER, WY, THE
BARICIL AMAERERERETHD, Iho 28
HLTHRFEAKCBALZEEZEZZOUFLTHS
s

SFAORE, E, RIBRU pH EE & iz
HESOME#R %L, #ALLRENE (ER
2EEL) O>5 THEORE» SHESHELE SN,
T ORNF R LIS RAE R UEHNET & O
BEE RS s b o fz, SRIBEE L OREE T,
B AR T Rhizopus, Mortierella, Malbranchea,
Helminthosporium, Absidia, Rhizomucor, Tri-
choderma, Penicillium, Acremonium, Sporothrix
23, b TEWLEEEE250mZ 5T Periconia, Mor-
tievella, Arthrinium, Trichoderma 7PEEHIE 1,
HEAOHEOMENS {, HERBAOEENE
WhDEFEZ SN, FEEBIM TR Sz Per
iconia T UF Mortierella \ 3B A TP I
b 46 L, Periconia \Z RGO 5% { M
N5 EWIS® Avthrinium 37784 7B E2FEL
AR T bIA 54 L, Trichoder-
ma 34 & rEFx /3 (JHFEE) OREEOT
Hh, INSOHEEIIETEIHENEE TR
ABFHLTWE I ENTRRENDS,

DEWRREOBETHZH, EFELMER
Rz 10°C~40°C DR St THE AT hiE 2 HEAS ik
L&, SEKRB AN LEBSDRETHD,
PR IR A it LA T I A2 0 A340 . 5°C D Rk
B v T Trichoderma, 41.2°CT & Periconia,
Acremonium, Malbranchea D3FEH S iz,

EESVRHLIEAEEDS b, 40CLLLETES
ol fE % B W & Rhizomucor®™, Talaromyces®™,
Malbranchea?”, Acremonium?®®, Torula®®, Fhi
&SN T w385, Trichoderma B & U Periconia
2H0CU EofmfEr o L efRE R EwL 53T
B 5. Trichoderma ZAEFREICH T 21
B EROWLWHETHS Z L s, Rifk
PCIHREBREEEERLTWE I ENEI LN
%, Periconia WBE3TCLLETIEEFT Lok
WhhTHH, 40°CLLEDRIFAD SHHE R

I O ERER FHERE

Z & BFEE ICERE G, RERICRIFARO pH &R
EhHEOMETH S, HECBLTHHE
Fkiz pH 5~ 8 OHBEICTEET 2 bOVRLE
{, S5t R IF AR HE LS o pH BTl
EBTH5eHRETHE®, SEOBETI
pHB8.3TC Rhizopus, pH8.4T Periconia, Arth-
vinium B X U Mortierella, pH8.5T Epicoccum
B & U Nigrospora, pH9.35T Trichoderma H5%
nEhahioss, REKPCBThA6H
HEOMERE, Thbb i s nolsEig
HEER Lz GOWTOM7ZALL VEORET, ¥
ORERERAREN ?) HAHETH D BELFHIHS
3, Ll pHY.3B505 7 A U EokEs: S
Trichoderma ®HH L 7-0, RS- 3Cmhic i
LTTiRd 24, EEL0REXTHTCTHSI.
AR L 72 Z & & Trichoderma OFik: LT, ER
DHWLWHETH B I Lo, EHOBETAE
St D pH THELBAIREE 74 ) E S LI
LbFEZoh3,

SEHENEEREE P EOMERSS B,
REEEET 5EEIZA I —VED Absidia UV
Rhizopus™, FEESRIFEEHEEEORRA L&
D 5 % Geotrichum, Penicillum B8 & U
Sporothriz'®, EHBEOERBE TH 3
Acremonium®ZETH D9, FHMLEEORE: &
FOEREOFED DOV TRSHBOFREE Lz
L3,

DLFEES 1L, REKOREREE{TR ok
B, s h it BEE IS EDSFEREOESE
BRURSEEERENIBALETHY, CREOEHE
HRFKFTHEETEFELHLD, BHT A%
TOIFRTHThp o MBEA LBER L Twv 5 al4E
HoiE <, RERG (RIROEE, RFKORE
EU pH #)ICHIGL CIEH T 5 Z Lo {BERTE
ZHEOHEEIH2BEEE>TWELEEILN
5,

X
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TSR, (2) @ 1~11. 1965.
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39~46, 1971,
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Geotrichum SHEEISET X 1500
Phoma BU\EBF? 5  X1000
Rhizopus FE#H X150
Mortierella &l X200
Epicoccum H4%F X800
Nigrospora EREH&F X 1500
Periconia 43 X2000
Rhizomucor S4F %1000
Arthrinium S4%F X 2000
Gliomastix 434%F X1500
Syncephalastrum SEEEF X500
Sporothrix S <2000

Torula HHEFSBEHE %2000
Sepednium Tl O%4%F X2000
Doratomyces HRESETF  X2000
Helminthosporium 345 X2000
Strumella 53FE X900
Talaromyces #4F X1000
Botrytis #E#li %1500
Trichoderma #E&h X2000
Acremonium FE8H <1000
Malbranchea SEfLEF L 708 X1500
Penicillium 434%F X1500
Absidia ®*ERIF D 31H X 1500
FKEE Myxotrichum DFD 5 RIZES
%1500

kEE Eurotium IZ11% X800
KEE KEHEOEHR? X3000
FRAE AL X800
KEE SFEFE X1500

XREE FnIRIZES  X1500
KREE FRAMHIEET?  X1500
THRE EEH X 1000

BEE FoI8 K& X100
Nigrospora HATHEEFE %2000
Torula HMSFE X2000

Ly (T BRES SEHERS




57

5185 1991




L ORER 4R




5185 1991 59




60

I CHERES 2 HERE

185 1991



L S R e
P

10.

1L,

WOMEFEHERE 185 1991 61

W o i E ¥ MR # m A E

I CERE L (AT, #3ae v ) T 2 FEROM D Hvik, ZORES,

ERE2E (ER1E, 26— 18(¥uoy2A, Vavt—%x)) »EHERD THNT 2,

EflE, REFERCBWTEEL, FAlL LT, ZAIECEHT 5.

FEORSR, WA LEDSWFERE, HEOHRFETIRCBL TS, EllE L TEENRAL X

[P

FHOER, AR sk, RAE LT, =63 »AUMGEHT 2, BL Z05E,

THEAOMEEAS T 2 EHEEADT L,

BRI, FEAIE LT, D EAD 62— (1 =—42,0005 ) LI &£ L, HZEEIE O R A

(22 X 4417 ) \ZEeakd 5. ERIAIGIE, BLHBbhE, EETa5d 5.

ot HIRMELT i, R, FE4, TnEMa, MK, G, TRLE-YESD. PR

X - BEOWTFhiEWT Y, SRS Ehs, FIREEEZBRL B LUD 7 —5FHI

SWwTiE, FRIE LT, E#EEEAHEET 3, _

. FICERS I, BTk, RS, s, #ETiedL, BOEER D Eaih 12—y
AET 2, B (FE ) EfSiE, BFOS4 754 F—RIT TIWVAR—ATIA T
SAF 4T TEEEGI, NI EHL B4 (R LoD 1 ==Y LA ) 25T
5.

. BEECEERE, o TERORERICOM, @Mxrthic, Ths BB EEWEECHEET 3,
EIEEAE LTI F4LY M bokEas L L, FE5E2O0 358 TEEERCEAL FEMICA
i F/ERLAT S, HBECGUT, RWEAHEET 5.

L HF=EHF M) I TAESRIE— (¥Yuy 2 A%L, AETH ) 2L TRARET 5.

MEOFEE (FRR, iRy ) i, o, B, BA ¥ THEARIRIE L daitcEE Y

3. MEREEB L UEBROEM I hizo TR, - HRICEEL, S0 L, £ OZ0m 2 HiE

e, o7z MY TES.

BRIk L, TEE, AL bOKRY, FHEA, wXEE BiE, & (5), HE~&

B, MEELERDL, BRELTTZA7 7y MECEIIL, F5%2 20, TriofkTiilis 5.

BHC AL, 14 Y v 75RO T ¥ —F 4 Y THRET 5.

)

1 3 5) KMAKRIERA - thif—3k © AB & RIS o HARGE 7 4 v APFIHiED 5

MEHEB I »w T, SEES, 15(6) @ 272 ~ 285, 1975,
Y 3D 18) Lawrence J. E. and Clark, D. H. : The Lysis of Leptospires by Antiserum.
Amer. J. of Trop. Med. Hyg., 24 (2) I 250 ~ 260, 1975,

BT
S 7) Wit - FRA LR, 20 15~ 18, WA WE, RO,
1973.
¥ W o 15) Smith, H. A., Jones, T, C. and Hunt, R. D. : Veterinary Pathology. 4th
ed. Lea & Febiger Pub., Philadelphia. U.S.A. 1972

12, #EAS, High i, EEEOF kL, BEEFAT, Eafnd A — bvikicit z,
13, FINORIFIRERAHMTS. BL, IIRIEEESTIbOLL, Z0%HEA, RAE LT, AED

14,

STIE D oW,
IR, 10050 & CEETMET 5, FRLL OB D WTIE, FHEEWEE LT 5, LI
SWLTIE, Wik (EERE) ok &, FlEobamckEida e,



62 IOEREESEMESE 55188 1991

WO RERERRF AR

FT14 F2E, WORBEMSERT 2£RUEILOENEET 200, FNTIEIHT RIS
fTvy, IWORBRESS EFRT %,

W24 FEREBUOEBEMESRET 5,

$£3%& LOATHBLEEELHEZ -HICFEEERZELLHRET S,

FAg HEERRIGAMUANEL, BHESCHEIERINEZFEL, FHIF 2 MELT 5,

W54 FELPHE1ELEREET 2,

H64 okl UDMESHE | 21 L EKTIL, SARUERER G, FHEY
ETI>bDET B,

B4 BESEOERER, FICED S [ ILDBMEZMFEFENR |12k 5,

BeHk HAWEDTWHENEEREASKBWTINERET 3,

o4& HAOWREOWTHEESOMREET 3,
fi (]

Z OMANIXIBAI5A4E (197948 ) 1013 b 5 EHET 2,

W OERESF SRR

B4 HEE, FRRIE LTEES BIRERTHTT %,
24 WIERMRES, Eg, £, ARNEERUBEEEORH, R, S BHEgc, &8
DHBEFRUFEOWREREIC DWW TIT I,
Ei3sk ¥R WERASHTAEREL, ZREESERET 5,
Bask ¥R, FREHERC, ST, KH, T R, EEEEoSEBErENE Y5,
#5454 ZEOEWIB2EL T3, RELEERHGTRV,
B6R MEZEAS
(1) ZBASEZ, SESLEIIGCTHEET 5,
(2) ZARWE, ZROHEMRIC LD,
(3) ZASW, FREROETCOVTHET 2,
(4) ZAESWE, FITHEERET 5,
HT74& NHRCESHRLWEEE, MERSESCBVLTRET %,
HF8E PWHOMEICODVWTE, MESESRUHSTEZEASICBEWTHRET %,
fi 2l
Z ORI, BERI544E (197948 ) 108 13H » & Eid 5.



IO RERERRERERS L UTITTY

=E X B =

MESNOREL R L MELEOAEHABARERHED, HESESOBELARBEORECTS T
ZEEbiT, RELEHEE LT BEMOER, 5T, #E, &k $20RLiE3 0 0EHE
DEZEEITS.

¥4 - WS - BHES

LWnBRES2S

19624655 1 EIBAME, 4548 1 ERAME, 1991FRIERIEFRERT

M SEERESE
106748, MEHET» o EMENAEE2ES L LTRES L, OBl E, WORREES

Bl 2 EFHEFEREESEND

W= - Tt
BEER (A, B, BRE), AREES2 OME, WESEREENS, PEMEKESRENR
&, BAREMS, ILOR, BHKES, BEE, FLORMPIE, HE BRICL-TES~6E
e
fl T B
WO RREMSSHE

19614 6 ARIFI, EH 1 ERT, BE (1914F118 ) H3665 =R, &3, AKX, L, HH M
&, WHEZZ 2BR, RALES L ULEHEFRREMNS M

Il O¥KESMEEE The Yamaguchi Journal of Veterinary Medicine
19744F 1 AAITI, &4 1 BT, BE (1914118 ) H185 £ HF. X, T, HWXOBH, R

%, Zx, RXEER. LORBESSORBEE L L TR OFHEE L Tt

ACKNOWLEDGEMENT '
The Yamaguchi Prefectural Association of Veterinary Medicine appreciates the services of

Mr. & Mrs. Masaharu Ano for proofreading the manuscripts in English.

Ei 33
I OMRE sk B IR & h 23R . FIBFBOI N CICFIEF £ U 7 U TISSEERE QMR £ 15

b EL, IWORKESZEE L THEELRHERELHL EFET,

WOEESMEE BI85 1991
The Yanjlaguchl Jc:cu.rnal NO. 18 1991

of Veterinary Medicine
19914£11 8 25 HEDRI 1991£E11 B30 A FAT

WO REESS

2emgR  |UOIRBREMSER

Ll R ER/NERET TR HRE MK 3 —1080— 3
HfEES 75¢ WEE /BB (08397) 2—1174%F

El R FT Jo=——HRl  UOEBFHEERR 522FH
5 PHFF (0835) 32—0069%F

(BE 1 G5T)




THE YAMAGUCHI JOURNAL OF VETERINARY MEDICINE
No. 18 NOVEMBER 1991
CONTENTS
REVIEW
Bovine Haemoparasitic Diseases and Their Contol.

Tetsuro MINAMI
ORIGINAL ARTICLES

- 1~28

A Case of Undifferentiated Hepatocellular Carcinoma with a Spindle Cell Sarcomatoid Change

in a Cow.
Hiroo AGAWA, Shiro WATANABE,

Koichi KADOTA and Seishi ISHINQ:+swssssssssssssssssssssssenssinssssssninscsnsaae,

29~34

An Outbreak of Infection of Cows with Haemophilus somnus and a Countermeasure for It.

Akihiro KAWADO, Soichi SHIMOMURA,

Kiyoshi TOMINAGA and Sachiko KUNIYOSHI wwwereerrserrmsrssmnssmessseseenn

The Preventive Investigation of Bovine Fascioliasis.
6. The Effectivenss of a Fern as Antihelmintics in Crude Drug Reape

Kanji SHIRAMIZU and Masao ABU *
Preventive Effect of Milbemycine oxime against Canine Filariasis.

Kanji SHIRAMIZU, Yoshihirn FUKUDA,

Kyoji MITANI, Hikomi KISHIMOTO,

Kazushi HAIDA, Kohji FUJISAWA,

Masataka NOJIMA, Miwako MATUDA,

Ikujiroh YAMAMOTO, Hiroo YONEZAWA and Yoshihiro IBANQ «wrereeeee

An Investigation on Fungi in Hot Spring Water in Yamaguchi Prefecture.
Kuniaki ITAGAKI, Katsushi TOSHIHIRO, Michiko FUJIWARA,

Akira KAWAMURA, Ikuo KAZUTA, and Ryouji ENDQ ---reereereerererneeraee

ADDENDA

Rules of Contribution to the Official Journal

Rule of the Association.
Bylaw for the Arrangement of the Official Journal. -
Outline of the Enterprises and the Publications ( colophon page )

THE OFFICIAL JOURNAL OF
THE YAMAGUCHI PREFECTURAL ASSOCIATION OF VETERINARY MEDICINE

-35~38

-+-39~46

47~50

51~60

61
......62
62



