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REVIEW
MYCOBACTERIUM PARATUBERCULOSIS
AND THE DISEASES CAUSED BY THE ORGANISM

Yuichi YOKOMIZO
National Institute of Animal Health, Kannondai, Tsukubashi, Ibarakiken, 305 Japan

( Received for publication: August 20, 1990 )

Paratuberculosis, or Johne's disease, is a chronic granulomatous enteritis
of ruminants which causes diarrhea and emaciation. [t is untreatable as well
as difficult to prevent. Paratuberculosis is thought to be one of the most
detrimental diseases to the livestock industry worldwide. In Japan, paratuber-
culosis is a notifiable and compensatable disease. In the five years ending
December 1989,the total of 664 clinical or suspect cows were slaughtered. The
identification of M. paratuberculosis depends on slow growth and requirement
of exogenous mycobactin in vitro growth. It was recently shown that this
mycobacterial species has infected subhuman primates. Some suggestions have
been also made that this organism is implicated in some cases of Crohn’s disease
in humans. Both the control and the management of paratuberculosis are
complicated by the lack of a rapid, sensitive diagnostic test for identifying
diseased animals before any clinical signs develop. Recently, a DNA probe,
which detects M. paratuberculosis in the fecal material of infected animals, was
developed for use in the diagnosis of paratuberculosis by several researchers.

This article reviews the microbiology and ecology of M. paratuberculosis,
and pathogenesis, epidemiology, clinical spectrum of bovine paratuberculosis,
an experimental model in laboratory animals, diagnostic techniques, vaccina-
tion, and management for disease control. It also highlights the advantages
of ELISA test and DNA probe test in the diagnosis of paratuberculosis.

NI I—AFETREEESEHEE T2 RE8BY0BREOAFEEELEERTSHY, B
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ChBERTs L, o,

I D BREE S HeRe

EbOZ7o—rEORERFELTHEET A EHNRBENLTN

5. KIFOREER, BR4GORE - SRERESHESI L Ty ny, ELI{HETH 2,
Bll, BRREFEOEFEDLOI —FE 2RI T 5 DNA 7o — MR nL,

AR I I —FHEOMEAY, £EBF, £3 -FROEROELMNAIE, ZF, HEELE, K
&, KRBT TV, BNk, A%, BRI DWW TRAT 5. 7, ARZHICEB 1T 5 ELISA

£ DNA 7u—70FAHEE 2 WTHNT 5.

iFL®ic

I—39%m (S5 ) B3 —38 ( Mycobacter-
ium paraluberculosis | 237 FREH ) 12 X B18H0
BERRMETH S, AFAE, BEOLAEST
A4EZICE T 2 EEEEER L LT oML
AENCE E D, 1983F I IKE BT, £ 721988
FILE7 7 v A TEHR I — 2 HEITEESFES
hiee, K BWTH, RREESFEEDLEE
HEFEIITEEIEBEERE L TORFMSEED,
19864 LA, FEMEHSIEE % & D LWl HERIELS
LLBHah3IcDh, RERERERZ ST
HFHE2HT» S, £ {DRERESHEHEEL
ZJ J_: -5 I,C z‘: - }’:1.55.56.65.90.120.12].IED,I55]. = _2,%03
FEARUI1BIELE, EL WEIMERZEL, 18
ESFEMIZbD, FOFREEECREROLHT
BRLEWESEERERELET Tv 3 (Fig
i

150 -

Mool

30

1975 76 77 7B 79 60 Al B2 B3 B4 B85 BE BT B5 RS
His

43— R EOESHEH DR
(&L R EFERETIC L2 )

Fig. 1

KFESHFAMICERE S IC Wz b EREL
T, 1) I—FEEEENONER - LTRIcHxwn,
B (HER ) EiEstiEciEfE s h, FE2IR2
DICBR T REENE SR/l k. 2) &
R & B AEEEAOREHIEN I BRI L h,

REEEET2EABHEERL LS Z bo3dH T

Fmahi-z k. 3) EbOYU—UERERE
OFEEE S EEFAIC I — A L TSR
Zhb, BsICt MRETEEY A VA BHYER
FHOEBEAFRERE L4 2 BUEEE LGS
MicRfcH s - LS R, 3 —32ENHRE
FERFTR{ABESHFhrs bERSAS LS
Kol b B2 LTS 2,

flis, I —FFEOBREICE, WEZWN, REE
RS, 5% { OFFFEE DEM % O { Bt 4 5
n3, I—FZHEHR~IO77r—Y LI #ERicH
¥ 2 EABCOATEL, BRI 2E0D OR
JEEa L s, L ORFERE 2 BE RV
FEY »SERELTREETS. 2LTEk,
RIERE IR REE £ D, iRt REnE,
EFOBICEIT, FEETE L ICMHEIES R, =
—= YERRGIEEERL, b TERERERE
BHEANDE, I—FEOYZ797 7 —IHTOD
I RRIETE ® A 5 IR O REAL L ik
HOTHAI», BELZ6SHUNEETIRD
2TH, FEREXEF LT 2O RIEHART L
FEEOI—AHE L OHEED F 7 =1 1265
BB A» 5 b, BHH AN MEEMD
EFNTWaICEANERY, KBS TIE, E,
STEPENFEMc L VELL{BBOT I AT
—ABEOSEEMAE L TR L, DV TENE
Bk, BEEROMERE, R OWT#EET 5,

1) fiMERICHIT23—F2ED
SEFRNMET

33— WOET % Mycobacteria JEDE: b A
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BRI WA (F A ANE A )
ThHs, NBEEROBEEOMRER CEE a—
WL WD ER (RFBEHT0LLE ) BRBAFERDSS S
Sxh, ChoyERE7 7> > LEBECEET 2
fet, 3UBTILI—NICLOBBEISATVWEE
(iEEE) 277, FEBOREXBEIEEH (
Mycobacterium tuberculosis ) ThH 5. FEHE L
RDUTELT 2 BT = R (M. bovis © 4-2UES
W, M. microti © 3 X S EEE, M. africanum
EEDAIWE) L L, 7oMoWBERIzRHEE
BUFEEE ( Atypical mycobacteria) & V>3 18H
EHRfFESh TS, FEUTBEEE, FTREEH
Eh o EFEFWE (37°C, 1 BRELUBCHETS)
LHEAEBTEN (3~ 4 ALUANKERCHEET 2)
IZHhEEh, 36, MBERKEEIv=——0D&EE
b5 3FFICHE (TR &M, IIE b¥a,
12 ; JE5E) 2hd (Table 1),

I—-AHBIRNEEE (M. avium B5TE M
intracellulare BIEF ( MEF IXMERDSEEIT 2 7z
M. avium, intracellulare complex : MAIC & B&
aha) rbiclliFHca@Easnss, LT
BB &SI HETREPREERED S 2 THRHI
W - fz (fastidious ) HEAEHL T3,

2) I—EOEEEIEME

18854, Johne and Frothingham X80T
Fx 27T 240 CHEE O % (44 5 Bk
REELWIZL, 1O TATHEE WO RERE,
%0 L 7. 19064ELLATIZ Bang 12 OB B E
B, \BEEEOWTFhE: b RL S EE%
BREE T 5 Z LERIBL, 8 UREMEOR
OEMIIC X D ARFOBEBICEII Lz, BEE O
FHATIE T T2 18824E1z Koch Iz & I &R T
Teds, ABEOBEBESMITINMEICE->TE 5%,
Twort and Ingram 3556 L 7z JhAIRTEE S (£
B Ao i B E O NAEE RS £ R
M) ck->TaEEE ot ®Bic, ZOFENEE
DEDR S IS A > Fr— b F (3BE) o4
AN FrTHBIEMESHI SR, TOL
S LHREMEDHKEERERI—FEE—O
MAIC IStz i3888 & iz, BEFEIL, 2~4
BETa0=—DHEEH 2, I—ZETIET
~128M b ORPHEET 3, £, I—2HR
AL—ZABOIv=—%FT MAIC L 138720 5

Table 1 HMEEAODE, BEEE CIETE
PRI KR ah, FEERIE
BHILEFHCEFRICHENEhS,
SI—>EEBREZEE LI

HiloMzng, 3—FEOBE

BEE T ONIFoREERY
TENERE L OEELER S L
%,
EH#EE Runyon
E 5 04 m LI
M. tuberculosis, M. microti.
%ﬁ;ﬁﬁh&’ bovis, M. africanum
M. kansasii, M. marinum
i M. simige
"
) M. scrofulacewm, M. gordonae
II .
M. szulagar
M. avium, M. gastri
I M. intaracellulare, M. xenopi
M. paratuberculosis
M. terae, M. ulcevans
e M. fortuitum, M. smegmatis
H v [ . chelonei subsp. chelonei
] M. phlei

ZHDao=Z—%5TH, E{EFENERKE MAIC
ERRICPEFRT, 7V 7 —¥, HEEET,
Tween80kAE, 7VNANLTZ 7 F—¥LbiT
e THE2, cOLI BRI EnS, v anTF
YHEEERENE, BEEEEERTTF 7 ao=—03,
FI—-AHOR S KAWL ERNMRENEL Lo T X
i

ZOk3, I-FHEOBKHMEETARESL
2 WHREE O AEVERMER 3D THMTH 22,
I DEHER - EEREEIL, DNA OFIRE: LI
FO7 4 NI RV —A RNA 23— K¢
% DNA OfifREEZELINT & KW U RV —4 RNA
EDnA T A4 ¥ —3 3 > (restiriction
enzyme lenght polymorphism : RELP) 56 &
TH¥H—THH2, MAIC L IFHHBHICFRIT = 3
ZEkds, I—FEOMNERE L TEEEIRE
WEFHIRTE 3,



4 (L TR s
3) A—FHENRBICEITS = o
T AN F RS
<4 3,87 % > I319534 K Francis 512 & 9 7 P 0 R
VABD A S ) — Vil 58 E OREETE L Nma BN & i
TEERGBI S 09, Z 0% Snow K kT, SN N\t
ERBRESNID, (Fig. 22), I ] @ o sl
¢ Ny
le./ [tcuzh—\cu — n—0
Fig 2a <4 280 F - D{bStEis
Structure R' R R R R a b ¢ d e f
Mycobactins
M. avium 134 CH, H CH, H
M. fortuitum 17, 15, 13, 11, 9A H CH, CH, H threo S (#) L
M. thermoresisti 19, 174 CH;, CH, CH, H R I L & (#) L
M. marinum 1 H CH, 18,17, 16,15 RE
M. phlet 19, 17, 15¢is An CH;, H C.H, CH, (#) L. L § S L
M. ferrae 194 H H C.H, CH, (#) L L R S L
M. smegmatis 19, 17, 15, 13cis A H H CH, H {#}) L L § (#) L
M. tuberculosts D, 15 4 I } H H CH, H (#) R (#) L
20, 19, 18, 17A

Fig. 2b

TA AN FrDOHFHEE, HoFL— bhhE(, RBRAOKABMICLWRDORSTHS,

HBEEICL ) v O FrOIEnEHNRL S,

w4 382 F v FEBEEEOSE 2 Siokt L
i F L — MERAERTIEREEMETH D,
T A VALET L D Mycobactic acid & Cobactin
BT 24, FhPhBEMTRI-—AERETX
FEER R E R, 74/ BLAOPEEL 7T
EEEOMER b DD EEET B LHTE, %
nERSERREIE®ETS. (Fig. 2) 20k
CHAFER L F v — MEREZE T 2 £9HEKY
By rFos7 e iidh, KEEOzy7ov7Y
v, BTG « TYEIVADT Y ENTF,
ToEFABOI N7 F i ELEROERERY
Lo, BekAEHo oA I F 2 REOHE
BEAEAL, Fr7oAROEFEERCIERAL,
HoRBEz AL —EhE, g, v 3/52F
VEEHEORKLZI-FEICbI YT E
WIKRBEEO Y F ok 7HEFEET S EH R
ah, T2V CEMTY, I-FEOEEE
FiE4 3 2 EHSEHIRE I PO T A7
L) EFEINTSE, COBEERIIRRNSRLS

OT FEREEYOY T oR T REEFEEHENT
ORISR EELERAE2REET 200 L A5
N2, gi, AN F Y RUZ IV Y 80
w7077 —YALERT 28BEEA0~T
SFYVy, 7z0VFv, 77 bk
FL—bTEIEDNTEN,FEFEANOI—FHE
DORBRCH AN LEfRaSh TwaRue 7
VENRIFVRTIAIFEETICHD, EHOHE
H L BT S 2 E RSB AN, = 4 T
N F ST AREFIZOWTRIAShICE
NTEST, oA a2 F rEEENI—H
R 0 L S CMET 200 ETBETH S,
w4 a7 F OIS TTBEREIC Lo T
B ho, F#nFh, BECOEE L OBROESE
{, FUAEDPSDTA 2827 F 2 P Iz Bt
b3 — 2B EkO< A 287 F > ] OS5 FEEH
~DFEME LD, I—FEORHEIAR ITEHES L
fo1080 BRIE O SICIET A 2857 F K EEE
FTHLEEL, wood pigeon (EVNR), /
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TH¥, 7Y OGRE, OB A Eh B, T
B, WFhb=7 b ) ICHEET 2 L BEEER
WERET L L TI—FHERNTELD, J202
L, wood pigeon BZkDFkIE, T —FE L RERIC
F7Bau=—%EEL, EFEAERLEEM
LS, o il d 5 L ERIN L g — AR ERT
H5ZELTEYBETHEDNA ST Y63
—2WEBABOEEEI SR TWVS,

4) I—REDLFEHDIEH B H T
REEIE L mirg

MAIC & Shaeffer OEER G & - T28HEHD
mE#csEsh, chdld, =7 Vs s

BREENS, 1~38EBHE, ZofiomiEmn
\& M. intracellulare L FEEINT &7z, MER %
BETAMERAL-ZH 20 =—% %2 MAIC
DEFEEEO /Y a7FF)EYF (GPL) T
HbH, WEREMPHRETIHMETE b — 7130188
DAYV TYHyh74 FOWRFITHS. 3—3E
DFHFE—MIcZ 7830 = — %R ¥ 79, GPL
PR #& % 72\di, Camphausen 3455 A A —
APaou=—%RTI—FEESHEL, HEro
v 774 —OERTMAIC ® 8 BEER—D
HhERT GPLIMRESh I L 2Bz LI,
(Fig. 3)

AV ITRTFFE

HEfiF B -D-Phe-D-allo Thr-D-Ala-L-alaninyl
L) ILO |

7 i FEE
Rhap 3, 4 Me,

b e e U B B

4, 6- ( 1'-carboxyethylidene ) Glcp 3 Me ( f1—3) -L-Rha p ( «l -2 ) 6dTal

AL—=XBOn=—%ELkI—FrEroEHEALS) aATFFIE
FInBRO#EE, M. avium (BEEEE ) O 8B LE—OIE b —F (£
JHwh>4 P ) EEE 3 (X955 |H) . BRBRRA L DR

Fig. 3

Bt AR,

Z D& Dz, MAIC OFFEDMERSFRE GPL
FBe2EET23—7HOGFEESTHE A, I—3
HEBEMBEND MAIC & QUL ¥ % 338
s Lok o/, 88 MAIC iXBICD~3
X9, BIETIHE M. intracellulare TR, B
HEHHEEALEATVS,

5) DNA ABREMA B & 7=
A—-FEDNDEFHNE ST

TEhE, Btk RBMER, REECL I
MBFETHEI AT E LB OSERRY, &
IO DNA FEOY— iz EF A HIc L - THEE
Eaho2H %, Baess & MAIC O&IMER Iz
WT D DNA SHEEE A, W3k, M. intracellulare
D4, 5, 6, BEEIhTELbORENEE
WL OEL DNA HEEC b LT, BRIE
LTHEENLIRETHBHZERBIELLY. D

T, Hurley 133 —3 B2k ( ATCC19698%k ) #3
vy, bUHRED2ME, YYHEDS, 6BE
ET~110% OHAEERTRT Z L b, 3 —FHEH
BREEREHE AL TELLLSY, (Table 2 )
Saxegaard © FIL3F, FHEED I — A H X4 HFK
BT, DNA fiRED» 5403 —
AEEELFE—EEEL L, BREE WS L
WS FEBRT, M. avium subsp paratuberculosis &
Wi EELERR LI,

—75, Chiodini 123 —A#HE® Y #Y'—A RNA ®
RELP k8 WT, I—3ER L BANENOMICI
R EEZNTDONSZ I EETL, I—AEHD
ML L TOMUIEEFRLTHET, 3 —2HER
B I DNA 948 (70% L EofRkE» Hh
FRI—EME L 27201 ) o &N, REEORHE
Wi BRETHEH, FU { DNA 545805 RAHE
ik e 5~ EFRFIE ( Shigella dysenteriage) EK
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Table 2 I—FEELXDHOAMEL D
DNA 4RI ( XX#53n 551/ ) |
A—FEIE M avium 2BRU
M. inatracellulare 6 B, Wood
pigeon ¥4 /N0 7 1) P L I3B1R
SHICHRD TRBERICH D
M. paratuberculosis HEHEE
& 25 ATCC 19698349 %
fRIRE (%)
M. paratuberculosis ATCC 19698 108.6 £ 0.2
M. avium 28 (9 vi@¥E) 104.9 £ 9.4
M. quium 28 ( bV E3k) 9.7+8.5
Wood pigeon ¥4 328277 101.0 £3.7
M. intracellulare 68 ( 75tk ) 110.6 £2.8
M. intracellulare 98 (7 V%) 64.6+9.5
M. scrofudacenm 418 18.0£0.2
M. bovis 10.0 £4.9
M. fortuitum 3.2+£55
M. phlei 6.1+2.9

BEC i, WEYE EY ORI ESR E L
ERSEEL, ML L THbhTws, KH
BRiz 3 — 2 E WS OB EREESLET 2%
Bk, =4 a2 FEEKEEE WS 200
KERFRBII—FHEOBL L TOMEEE
BLTWS, ¥ EbbETATY, I—
AHWRERE L LEOHEMSIRELZ LA LN
28, RBBO~707 7 —JHEESEERT
HELBRICBWT, GPLIMIER <A 287 F
VEEAMOFRBMNGE E N ERBKL LTI R
EoEE LTOMIEEHE LRI L
LbTELS,

6) I—rENHREES

I—AHOBHRBLESIEY >, ¥F, £UY
BAREDTH B89N KFhA, JaPh,
A7y, FAVA ALY FZVANZ7d
—, AAF¥a—, EVATF2F, hEVH, T
W, TARwZA, ¥27, X—k¥OFEHY
bIEDRER & L TRES T 2157163160 K[
D74 A I eBLTRey F—URicERT
BAZ70VICAFNERL, HEMOERES T
Tw3, BEREFOI—FHEHT2BZHI
Larsen 5k 37 %, 7=, =7 VKB 3E

I T ERES 4 36

BRYWERIDERE SN T WS, HIREEE T
HErEEEINRORE 2R L, EERICEHT
blVHET 2 boBED SN, RLEBED
PRI IHREICA SRS L S HEEO
FERHRERED ST, £/, HEEbL 3R
— 2L LTEAP TR EDS, I—REOTYIC
Wi aEENEE twEAaGnE, BE, I—
FELEAMOERGSEE (£icd, 8H) B
OB B L T3, K2 DEM DR
ZEBREEY > BRE L, 3 -2 E0 LS
REEHAE, BE TOEMIREE S5 Z Liddkn,
FEEREY 0 v v TREEENOET, EEO%R
vssh, BECRBEFENAON, ELE~F
1B OEE IFERE O RFIERE L EMla oK
ROMBEEEGNED N, Fi, =7 FUT
ISEERER, BER~OBE IR L, HOESEY
ZIHoshizbOOHRERASIT, FAfELah 3
BREERE (=7 ) 2BEEICIICWEZS6 LD 3 )
LiEENED S 2 CHESERSA LGNS, L
L, wo Al a@EEETCHEI —2HIZENE
L bic M intracellulare £V b8 <, M OIT
BHERPTRELTWVSE?

7) b O—BRU
HIVEEOHEE & 2 — 3B & 0EEM

1980 ~ 85I RE D Y 3 — ¥ 7N OTERIBHSE
ArDEEASE ( Stamptailed macaque monkey )
BCBWL TR TR L EIE (FERAD 0 ~
0% ) #2743 BMEmEsEREE (EFILEO
FIREM L 3~ 1588 ) L7, Zh o oEiERsd
oI —FHEWEML, EELSR, v/ F
VikER OMBESEBIC b D RE s h, R
B WT, Z2EE% i BE & AEFERE
DB STz, RELRLS T 7RO A a8y
F o HIEEI S & h, AR O DNA K€
oY= 5 U0 rRNA @ RELP 83— 2 W &
Sl —H LIz s, AEEI—FEERE
ahitz, TEETOI—FHOFNEYSELSYID
THshZENLLOT, UTOZ 0—EEE
eI —FEELEOSE L bIZ, I—3H
EADEFFEROBLEIEREEE 25 T,

19854F, K[E® Chiodini 5 i, & b OEETEA
FHEHELO 7 o—fF (HIEEWCES TS Langh-
ans BN &0 D JERETE P SF I 2 S & 3 B 8
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R ) BEOEE, 5~ 4 a3 F U IKEED
HME2SHE L7222, 2HE (Linda ¥k ) #88EL
T P ¥ OIFEITIE 2 — 395 L [ERR O AFIERZ &
MBEOXMIERR 2, 0EDOTE, HEES
COZ7u—EEEORER M) 7y B,
v A 8T F IS 10 ~ 184 BRGEEE L,
FEHEZ I —OFBEEAWKE L. Zhiis s
Afef, HiEPREREOA 7 07T X b (HlE
B & R RERE OMERRMEY ) EEmThH-
o3, ZheRHcbiz) w4 a7 F o ahnE
BT 2 2 LIt X DHIER OEIES b oHE
BWIER S ¥ 2 2 LcpTh L7229, KEO DNA 7+
oYK rRNA @ RELP {§i33—3E L5
S Lz the, a—FEHEAEBOEME L
REaEHE, ZOLIBAT7zn7FA M2
— IR EWBATI6AD SAMS N, WEEOBRE
EXRBERBEIBAD S BAMS ko Tz, B
DA 1E Markesich 512 & > T b RESE S ize9,
70— VEOREHRBC SRR a0 E SR
Hahgwnd, 1HE L THEESES Mlases
RWIcA 72075 A b OFLER L 5 L 3% 3H#HE
L Tw3, Chiodini & 25E#)IC 530 L 72 Linda
b, i DNA OMRErS 3 —FEERES L
fe. ZOEIE, —BO 2 O—rigBEESiE
I3 — A LGS GEGORBEESS S h
TWwahs, MEDE I LZEEHE 70— EOKE
HFET2HEENTHIER S, 403 —2F
W8 2R e B 2 SR B 1k,

8) I—REDRERER

B OIS WA BEORR L b OTH
5, RFEEOIEFE ] g 1212105~ 10°2 H DAL
B3 —-FEBEEhTED, BELNFICEDR
T5DT, IO L 5 \CEEF S EEBERLL
NicEEE N TYH, I—FHOBORENS5%SE
WELET 5 Z L idRETHS, ELT, BETR
EHRPFL b D EEHLEZT 520, E

Bicbich, REOHOBRBRZI5I LItk 5,

R B IC R I — 2 BT LT <,
TOBROFRERRZ S ICEMELEE L2 D
FLoATII20030) MERIHH BB | Jo S5 — A B X
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29% ) OMRIZ, £ 1:392HORER40 3 5 FIBY
Y3 iH 5 O3 — A ES R 2R L 7220850 5
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B S (Rdk— T2 >, Big S =4k — 5
) R HELHEE T 282652 ) o
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B 707y — YHRMTHCFEE2 1, 250
) o SER AR CE R 2 IR AT 5,
Zh ok EFRAYC, 3 — AR CREES TR,
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ok DB 3 2 L S IEERBICTEE S 505
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OFELETE ) & 2k, BRIEE L IRKRE
Hig—@zizasond, YIE~0) ¥ KROR
MLBETH Sz, EHARME OFESIHEBT
v, 20X BEHNICIEEEIRD 5 it
WZkbHD, FCFFoMERTIE A L
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e, ERLUHESRIGRV I —= Y ERRIE
et Th 0, REGEREORTET IVE R
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L o2k ERE O B DS E N THUE R I TR L 72 5ER
DA ERE ST W3, BEPICGEFRCHEE
BAdA L e R O RS 13 3 — =V RIEHS
fein T 2 EMAHE S, REOETIE, t b OFE
B & FERR I RS M EHET 2 0 0



10

tHdohsd, £, I—=rETENRRESO

), FERERFEE TR BB E R 25T,

A—AFZ Y7 TIRER PPD ZH»TWAY, K
MTHWTWSF— L FI—=>k, EREDS
A TRFBEED T WY,

PG (HMEREINE ) &, EREERSL
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PRAE A 12 MR G 203 & £ DS & h iz s,
IBEEDFFFICB VT 1 HOABEEETF LI
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Wapsimua U L, MEHERITSEREERL, £



B175 1990

=Ml ERWE I LR EOFHHSHD, L
SERAMZEE L A S L EARKE L LTIET
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ml&25mlD0. 75% DAFH TN E) V=0 ALY
usA4 FT1BLEL, EESA 237 F 8
DOEREEFETR N o R EEH L TR O /N | b i AR
21, 37°C, 3 BREEEIEL, 7HEMEC<
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GAGATGCGATTGG ) & 1S900/921 ( AAT-
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Lz, ZOWFA ZNELDNZT I EHNAET
HY, —EE20E O REC L D100 EI DNA
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HICERALL I —AFBTHRERRF ORI & &
bLEHCBEL-bOEELIONS,

20) B TORERR

moaTOFEE R, 1950FEROKETOFEHLE
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HKE D Larsen i1972FEDHRE T, 10EDY >~
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ILEEFEOEA,MS, I—RFIC L L1EERS
il & LT#HTEB L7 Buergelt OREIZ X
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A TREND IN THE STUDIES OF LYME DISEASE IN JAPAN
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The name of Lyme disease is derived from that of a town in Connecticut,
U. S. A., where many people were explosed to the disease in the 1970s.

In 1983 Burgdorfer et al established this disease as an infectious disease
caused by a kind of spirochetes. Subsequently, Johnson et al isolated and named
it Borrelia burgdorferi in 1984. Since then many doctors have defined the true
form of this disease. According to the historical reviews, many different names
of the disease, as ECM ( Erythema chronicum wmigrans ), neuralgia, cardiac
failure, rheumatisms, arthropathy and cranial nerve - damages, were identified
as representing the different symptoms of the same disease on its long progress.

Since then, Japanese doctors were much influenced by the data. They
started to survey the the existence of the disease in our country through their
clinical and serological examinations. Their enthusiastic inspections contributed
to gathering data from many places in Japan.

The authors collected information and data on this disease, and attempted
to arrange them as much as possible. The information could be classified into
three major categories ; reviews, papers at the academic meetings, and report
- articles. As a result, a similar or the same disease as Lyme disease was found
widely all over Japan. Several serological diagnostic methods were also
established and a clinical survey was recently done by many doctors. Finally
an etiologic agent of the disease was isolated in Hokkaido. Consequently,
further advancement is expected in many fields of the studies of this disease
in Japan.
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INTRODUCTION

As a series of studies of ruminant comparative anatomy?, this is an anatomical record
of three American bison or buffaloes (Bison bison). All of these captive born buffaloes
were healthy and thay were fed with the ordinary diet for cattle.

MATERIALS AND METHODS

Three buffaloes, two males and one female, were obtained from a zoo. The female
is still alive but the two males were dissected. Major organs were examined and recorded.
The length of intestine and the weight of major organs were also recorded.

RESULTS

As was done with to previous anatomical records of water buffaloes®, the records of
the weight of major organs and the length of intestine were summarized in TABLE I.

Although it was not included in this TABLE, the number of ribs was 14, (¢f. that
of cows is 13 )*~"¢~® and the number of teeth was J% C% P-g M% Figs. 1 and 2 show general
appearance of male and female boffaloes. The surface of the tongue (Figs 4 and 5) has
a dark brown area in which many dark spots representing papillae are localized. The
major salivary glands, such as sublingual gland (Fjg. 6), mandibular gland ( Fig. 7) and
parotid gland ( Fig. 8), were similar to those of water buffaloes®. Of endocrine glands,
only thyroid gland (Fig. 9) and adrenal glands (Fig. 10) were recorded. The general
appeance of stomach and intestine (Figs. 11, 12, 13 and 14) was also similar to that of
water buffaloes®, The inner view of the rumen (Figs. 15 and 16 ), reticulum (Figs. 17
and 18), omasum ( Figs. 19 and 20) and abomasum ( Figs. 21 and 22 ) resembled that of
cattle™"7~9 and water buffaloes. The liver and gall bladder ( Figs. 23 and 24) had no
conspicuous difference from that of cattle. The spleen (Fig. 25), and pancreas (Fig. 26)
of buffaloes hed similar configulation to those of cattle. The general view ( Fig. 27) and
inner view of the heart (Figs. 28- 29, 30) were identical to that of water buffaloes and
cattle. The lung ( Figs. 31, 32 and 33) had 8 lobes (5 right and 3 left). The most striking
feature of cattle is the lobulated surface of kidney ( Figs. 34, 35 and 36). The degree of
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TABLE | Organ weights and the length of intestine of an
young ( 1.5 year ) ox of American bison ( Buffalo )
Heart 24008 Pancreas 138
Lung 39008 Stomach 110008
Liver + gall bladder 63008 Testis { left 60.28
Spleen 8208 right 70.08
Kidney { left 3808 Seminal vesicles
right 4008 { left 21.978
Urinary bladder 90.76 8 right 25.018
Advesis] { left 11.00& Prostate (L + R) 96.178
right 8.74 8
Thyroid gland 20.488
Parotid gland 182.88 Small intestine 2710cm
Mandibular gland 92.98 Cecum 55cm
Sublingﬁlar gland 35.32 Colon and Rect. 800cm
Tongue 11108 Total 3565¢m

separation of lobules was not so conspicuous as that of the kidney of water buffaloes®.
The surface view of the kiduey ( Fig. 35 ) was rather smoother then that of ordinary cattle.
Fig. 37. illustrates the inner view and Fig. 43 the outer view of urinary bladder.

The male reproductive organs (Figs. 38 ~ 45,) including testis (Figs. 38, 39, 41 and
42 ), seminal vesicle ( Fig. 45 and Fig. 44 ), were similar to those of cattle and water buffaloes.

DISCUSSION

Since the number of specimens examined was so small each feature of the organs was
just an arbitrary example. The number of ribs could be, for example, 15 instead of 14,
though that of cattle is usualy 13'=*=, The type of tooth arangement of American bison
(buffalo) was the same as that of water buffalo,® but different from that of cattle (J%
Cg P% Mg) 1~-0:6~%)  The degree of separation of lobular appearance of the surface of kidney
was less conspicuous than that of water buffalo® and cattle. A survey of central nervous
system which includes brain and female reproductive system will follow this report.

The hybrid between a male buffalo and a female milk cow ( Holstein ) is called cattalo.
The male cattalo is sterile but the female is able to mate with either a buffalo or a cow.
We have been observing a pair or Japanese beef ox and American bison (buffalo) cow
on our animal farm for two vears.
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LEGEND OF FIGURES

Fig. 1 The general view of one male buffalo.

Fig. 2 The brother (right) and sister ( left) of American bison. The female is still alive
on our farm.

Fig. 3 The pair of eye balls.

Fig. 4 The characteristic two-tone-color tongue.

Fig. 5 The dark spots representing papillae are superimposed on the brown area of the
tongue. Those spots are not necessarily localized in the dark area but also in the
pale area.

Fig. 6 The sublingual gland of one side.

Fig. 7 Mandibular gland of one sides.

Fig. 8 The parotid gland of right (upper) and left (lower )sides.

Fig. 9 Paired thyroid glands connected with string-like isthmus.

Fig. 10 The adrenal glands of right (upper) and left (lower) sides.

Fig. 11 The general view of the stomach of buffalo.

Fig. 12 The general view of the stomach together with the intestine.

Fig. 13 The general view of the intestine separated from the stomach.

Fig. 14 The characteristic feature of the ruminant intestine.

Fig. 15 The inner view of the rumen.

Fig. 16 The papillae of the rumen.

Fig. 17 The characteristic inner surface of the reticulum.

Fig. 18 A high power view of a part of Fig. 17.

Fig. 19 The general view of inner surface of omasum.

Fig. 20 Junctional area between reticulum and omasum.

Fig.

21 The whole area of abomasum. Upper corner of this picture is omasum.
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The surface of mucous epithelium of the abomasum.

The dorsal view of liver.

The ventral view of liver and gall bladder.

The dorsel view of spleen.

The pencreas.

The heart.

The inner view of heart.

The inner view of left ventricle. An enlargement of a part of Fig. 28.

The inner view of right ventricle.

The position of lung in the thoracic cavity. A : aorta, L : lung, H : heart.
Dorsal view of the lung.

Ventral view of the lung.

Sagital section of kidney.

Surface view of the kidney. Clefts are not remarkable in situ. The lobulation of the
kidney is less prominent than that in ordinary cattle.

The cross section of the kidney. Irregular shape of renal pyramid ( pyramides ) and
smooth surface contour are different from those of the kidney of ordinary cattle
and water buffalo.

The inner view of urinary bladder.

A general view of male genitel organs.

T : testis, S : seminal vesicle, P : prostate, U : urinary bladder.

Testis (T ), epididymis (E) and vas deferens (V).

Glans penis.

Testis.

Epididymis.

Quter surface of urinary bladder.

Prostatae.

Seminel vesicles.
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A PROPOSAL OF AN IDEA INTO THE THERAPY OF AIDS

Introduction of the Physical Treatments, especially on the Thermo -,
Ultraviolet ray -, and Filtration - techniques
with the Extracorporal Circulation System

Zensaku YOSHII, Yoshifumi HIGASHI and Takayo HIGASHI,
Shionomisaki Hospital, Kushimoto - cho, Wakayama - ken, 649-35 Japan

Tamiko YOSHII
Koza Health Center, Koza - cho, Wakayama - ken, 649-41 Japan

Kazuhiko WATANABE and Hidezo MAEDA
Maeda Hospital, Shimonoseki - shi, Yamaguchi - ken, 751 Japan

[ Received for publication : August 20, 1990 ]

Patients of AIDS (acquired immunodeficiency syndrome ), including
carriers of HIV ( human immunodeficiency virus ), are increasing day by day
in the world. In spite of its pestiferousness, neither has a vaccine been developed
nor a therapy method been established. Nowadays, several kinds of
chemotherapy and immunotherapy are being studied. However, they are not
always welcomed because of their strong and harmful aftereffects and of their
lower efficacy. Therefore, the physical treatments, such as thermotherapy,
ultraviolet ray - irradiation and filtration, are considered to be useful for the
inactivation and elimination of HIV, and proposed to be checked for their
application on the physical therapy of AIDS. The isolation device for blood
fraction would be useful for these purposes. Although the thermotherapy would
be fit for the whole body treatment, the others would not. Artificial
extracorporal circulation system with the devices are necessary for clinics.
Moreover, it will be more useful if these methods will not only inactivate the
HIV, but also delay the progress of AIDS by decreasing the quantity of virus

* ISR T ge AT ( Fsfi LR sp AT T 649—35)
d ook FOIEHL R EE R AT ( FIRp Ly 5 oy BT T 640—41)
* ok ok HTHEAENERE (OB TEH—o=ENT T 751 )
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particles. The execution of these treatments could be a “time buying” measure
until some new methods in chemo - and immuno - therapy are developed.
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7 —CHRREREE D STEF v U 7T A~ OTREH
(LhWaELITS ), ¥+ ) 7—bollkFEEE
~Q#M, ¥+ 7 —ThsHEZDTOHE,
Behi L RIIL, FERES.

B & 5 T E 2R BEF & AT ERERTE
( harbinger phenomena syndrome stage =
HPS), # t iz fic < fEfE K 4K 8 & % G R BF
(asymptomatic stage=ASS), FEfiEfRHAREZ
4 APEEEEE (Aids related complex =
ARC), BIRFEAEICSIA o IR ER = A4 A3
(AIDS) EiZABlERTWS, Zhboid, HIVEE
Wik, HHEEDL o TEKET, BELTHLID
DEINTWDS,

Bimiz1.5~5.0F L Bbh, FRIZEEE,,
Zaid, HIV Bk k> THRERMSREE LS Z
L, H2VRBEBEDETC LT, ZRER
( BFRRS ) SEMEEBOFRER EERITHE
TH3d, hnsOFEBAREKLUNEE Y —
VTHBATaELWS (Fig. 1).
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I 4 BNk ILFZHERER A
(HEESY D)

Fig. 1

\ ATH (AR ) B - B

AIDS B 4 Br20~30%

| 2nE - poRy

| ARCEIRO~30%
ASS M2 MEI~E0% LEmR

REnE LR ().
HIV
AIDS :acquired immunodeficiency
syndrome
ARC  :AIDS related complex
ASS  :asymptomatic stage
HPS  :harbinger phenomena syndrome

—7, fol, KEO CDC hofEEEN TS
HEUAH D, i, HIV B s x4 AHREIC
Er4HHEE 4 ECSUTHBATZHOT,
Table 10U TH 3,

Table 1 I XDORHAEIAFEHE(CDCIZLB)

I SRR
oM SEEREEE
FIM  HEEtesH) o EER
Persistent generalized
lymphadenopathy ( PGL)
HA4H 7 Ofn (AIDS 8 & U'BEE
#®)
HEEA - —RRAEIR
FEEB oo THERER
FEREC oo ZREEHE

C—1(4) =%, fillEs)
C—2 (OfEh > 7 4 5, 5 &8
HRED - ZRAVEMEEES
HHHEE - Z O fhDfEHE

AHEUE BRI L 208 TREL T,
HizEELE&E->Twa, Ehi, Fig. 1 & Table
1 20T, FHCERTELS. Thb
b, Table 1OSEOE 1, 2, 3, 4, %
nF#h, Fig. 1@ HPS, ASS, ARC, AIDS
YT B,

%33, AfE# Host - Parasite Relationship ( 1§
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F-HFEEMER ) @ principle 25 # 2 £,CDC A
I3 parasite EEOEZ HTH Y, Fig. 1 DR
host DB A LEARENE, LerLid
6, MEBOERMILESL I, EROBS, G5
DZEThHhsB, Thbb, METE, F4HL
AIDS BHEICHY L, KETR2E, HPSH 5
AIDS T2, HIVEBYYEE L TWE ZET
b5,

& T, HIVEBHEZEEOVME» S HED
AIDS iZ[AV, B 2REOFEE Lo THETT2 LD
Thd. ThH, FEOHMEERHET EEL,
FOHE, BLEOLEEE, HowvidEEE,
7o ORI R TER, EEYRE, BELERA
HnThs,

HIV RESRAE D ERFR_EDRHRE =

FEEDTIEE, EEICBWT, EERS
WTHARIED 5, SRORESEToNT
VW3, FETLRKT, RFE, BROM\IINE
hofnFEERINLTEY, FRCAFLEZLOR
WTHI0EICDIZS (XEk1~6, 8~16), ¥
HobOEFZ EIThIE, B%F6 {EARHEK
AHTHAI,

Thold, BYUEEFERELTE, BEE (v
AR ) OFRRERE, REEOWEL, 2HEo
£, EERNFEE L NE (HRoBE¥Hey 7
—EELSHR) AT —YOERCIZEER
EL2bOMHE, LoLENs, FHRT+5O
FIRENTCHIMELSRL R, Fhoeo
RFEWEFHIL, 727 F v OBK, BIEORTIT
b5,

T 7F VBRI, N4 TI7=y 7OREIE
ZEESFaNL S, —K, BLEPFCELE
O TWLaO, BEEOWITHS, SHZE
TIThh T A ERFEOERIMbERETH 2,
H\IODEsIc L iE, Table 20 TH,
4D N—FICHEENRTH S,

EZ AN, BIEESICL, Che T THE
T4, H3VEEWFRSH L, ERLIEST
Wi,  FThig, BF (HIV ZEE) 5 ARC

L IR EREE 35T

Table 2 IA XDEEE (E)9Ly)

1. fivANAH| D AZT, AL—721, o —
IFN, HPA —23 (suramin, ribavir-
in, foscarnet)

2, fEEE# C IL—2, IMREG—1, «
—, ¥ —IFN (isoprinosine, fi# & L€
~, Neurottopin, DDTC, lentinan)

3. HRREREO®EE:

a) Za—FEYARAFAA Y =FEH:
pentamidine isthionate ( trimctho-
prim-sulfamethoxazole

b) # ¥ 7 4 ##E (amphotericin B,
nystatin, ketokmazole

c) b#Y 77 AIE (sulbadiazine,
pyuimetamine )

d) #RPlE (a—IFN, bleomycin,
adnamycinn, vinblastise )

4. 2ofth

cyclosporin
BT

plasmophoresis

~ AIDS (8B 3~4 ) wEhE, BETE LWL
SEREFHFODAR, LWLIDBERDOL S THAS,
B, KERET AT I —TR#ESh, HEE
iR E L fERE A LW |24 5
b, =4 RiZfT A EFTEREBISNEY 22
Twa, FhicbErv LRERkicE L
BhhTwa 00, BH¥ERECEe{Hksh
Tk, 2D, KBKEWTH, HHIZI
BEs 2 ¢, FIEHOAICTHESERESATVS
DTH?I,
LinL%his, (6% - RIEREETH2THS
MEEFE-T, $FHER, FREBLTHLTLAS
LWTha3d, [EHLNVE/ANTET TR
OF FF B E R vd b Hhinds, fERzkn
AOFTA T4 7OHADBLETIEH S F v,

A ZoMECODWTEHRL, ETO&RE
B, Fabb, LITOBRGH LHicRNE
BERSEEEZGNOTHS,
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RRED b BT R A ORE

HIV @3fE 3~ 4 3 (ARC ~ AIDS ) OfFHE
DTk, i D EEHlICTFESED ST 5,
IR FIC L > THLBEEE RS Zh s 0OFD
HEAMEAH E LT, X0 2 o0 AMEASELE
L3,

AP (AIDS) OFELERIE oo HIV#+ U7
—OMLE ( HIV AiEbI X 2 RS E Tk )

H A5 (AIDS) OIEFALE - ZRER (H
RS bBEIRE DEHR

D0, E1~28 (HS~ ASS) ® HIV #+
U7 =074 VAZE (B#EZWLEH) 73
ZEEE-oT, #0F v V7 —HE 3~ 48 (ARC
~ AIDS) 2t DEMIET 5 Z Es—D, S—
D, EI~AHIchoTbOR, TTRIRE
P ( BFIRRUAEE ), H 2 WiIdEMIEI BB L
TWaDT, TNHREERTLILETHS,

FZCHEBLTWS O, REEESTHER n
D0HBIE, BETIHE ICHREEEENEL
EFLTWAIETH S,

Vi EodiEns, BT ORNEE2ZEY
Life,

1) 8%, 0% - fERESTHo2 6, B
ERER Y THhBIM?

2) EESERE O ERN EAE T ?

3) FEREEREDD b, AAEY,?

4) BEVE UV B & OB RSN ?

5) MEOFIMEERAAOFEMIE ?

6) MBARKRIZBITE74 7 4 7 DiEH

7) MEXHE O

8) fhofEis (ks - ik, T ofh) Lo
iR ?

9) IRE - UV FBREOTRER EEZH

10) 3a38LU0YLOTA XOPEKEITFIA
TEZVLD?
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RAAE &R

1) I|/E, {b%¥ - REFWEHST+HHLLIE, B
FREREITHLIN?

HIV BB S L, BLRAICE 3~ 4 3 (
ARC~ AIDS ) BHE LML T3 DHRBEHETH
4. 1988FRIC BT 2 BEHIE, MHANICAT
52,000A, FEF IEHEHE shTs b, HIV B
EHFIF500 ~ 1,000 A EHEESNT LB, 2
LTHEHEE, MBERLEE-> T, FLmEk,
IS OBEIRENO—FE2/:XoTwa, £éh
ELTEm3D,

FETELHIR EFERIC L o TERIRH 28, 20
~UDFHERRLTWAY, Thit, &EZ
DLOMEETHHOL, BHELRBEENL DM
STWRLHETHS,

7 OWIE, %< OWMFREPEMEITXZ OREI
mhiHs, BALTwSE, bhbhbsd, *
DORFEIFEZEY, Bz, KEOWREER
HEEEL LTHERAESRTL AT Y RFI Yy (
AZT ) #% HIV OF{&E{b ( virus static effect ) {E
BOHsZ L E2FRE,BEREL LTEERs L,
LIAWEEI L, TDEROWMEICE D, AIDS ©
RARIEFEE L L CRYE TR W LB -
7219, FRBZEERSHE D ICbEINTH- oh
5THAB, iz, HIV OEERTFO—IEHS Host cell
OHEEPIZ B ENT, EROERBRIET,
HIV OFEEERMGIT 2 I LB TERWE DT ™

FOM, FTHIVHAELT, 41 >»F—7xzn,
BB HE, SEIRER gpl20ic T 3E ) 20
— MR bt ants, ERbcE-Tw
v, Fi, REBRSHAEELTAV T vy,
SK-818, /A uobruby, FUFLIF>, L
FFUEHRENTH, KELEWLIEZS
ThAHe, X, BT, FEIH_E 2 Eb 3 kehaE
D=a2—AbdsH, EAODLODIE—D b,

198746 H, 7>+ D. C. TH»h 53
EIERE AIDS BrFceahic I L f-dbhsoig, 48
FichdrslEBR, HEEAVI R VI
kAEMEROET, 3> F—AO#ERBHEEC X
BRI A ORI DA B A ENETHE I L %
FEHLIERTHo T, LTS,
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PO LERTICELT, BEHEEEHSL, VWE
adpizh kb FEHESRH S RE, ThERR
LTEBLWOTRENSI», EI5H, &
ZEwEarIbic, REOBFREIHLATS
HEREFEES L Thh T we, [, E
i, PigeE s 3EEFRRCELELEELOTH
B 7 —RORIME BT 20 « R
DEZ LS ERaNT, EfZEEThsLNE
HHhSEFICBLTDTHEIn?

EEHEUL L&, BHEAOFOEWIRES L X,
BERITFREAD ZEHBTES,  FhUL, P
IS S BEAYE O TN 2 RIEETH - T,
TFRGRIDSIN 8 & LT E SR R EEE L3 b B, 1020

BB, BT, BNy 2 RBWENTIR S
N, EfishTwa,  »iEhORESEHND,
Hkic Koz 2 HfF2ErE TS,  Fiki,
Zh s OFMFNCE 5 - T, AIDS B2 #EE0OM A
PRET AL, BETILOTHS,

2) BEEEORGHERIIMAA ?

HIV BEYE T HIV OANE{ LB ARG D
BE—0bokLTETENE, FThHTEII,
BHiThhiEd 271, BEOMRAEROM
P s, o TRIFRET®IMASLZZ LM
TE%, 2D%bh, LHEOHEFES 1 (HPS) »
SE2E (ASS) ~, FE2HNLSEIF (ARC)
EIENSE 48 (AIDS) ~DHETIZA LY
FhinlFD BEEEMSH D, EFhHEDED,
HIVIiZka T V58 (L LT28—THI
fiid ) o EpE, MiRRERE ORI ATREIC &
BEheTHS, LizdoT, ZXREE (HMNR
B ) OFb, BEEEOFEMIESAREI R S,

4T, 1B - REFEEST o245 H, HE
kit HIV OFELE b o TE—BEBIT 201
HOYUMKRTH B,

F Ofiiz HIV S FOREL, 5 v idbkk b B
LLTEBLL, FhonffEbukEz on 3,

Ak Host MiffafiEdiz & b & hiz HIV
O—EOBEET I, BERETHED L D R
i BhiE, BRETEREsHAERALES D
235, (Zo5sE, BAWROBESER? )

O IR ER RS AR

3) HEEFEENI B, HELH,7?

EFLEEART 5 &, {L5EE, £WEE,
R (i ) L5, EYEEoRE
Bliz== ) 7RE (ZH) #Ec £ 2 FHBvEE
THBU-, ZHIZ19184EH, Jauregg BT L
> TRESNIFRET, Sy VRS
OEEEE LTESESEH e, FLT,
Eppc A S h, FHbE <, 19276 —~< 0V HE
(E4EmY ) gL s, LaLlkds,
O, FIEWERREOESL RIC Y, FRo—
EEES I,

B, EEEORD I, Sto—T, flz
IEWEY F >, BF7ARBE7 7 F R EDT Y
F 4%, Tt T. T. G (FER )R LY u{E
Hahd560H5,

Zheil, BECERLERETRERSY
LHzbo, 20, KANMBROHTNTH S, #i
EDSE, FH (BEER) THEM A2 —<%
BEL, EEEBREE LS, BolEfl~S
U7 R ORMER s bEFRETHET 5,

FEREFEEHISABEREI N TV IEED
BaY, —MFIcRERENATES T, LbiIFE
OFWMIEL TV EEZSNEDT, FllizTE
T3,

Linl, 2074 74 7 (£EEHEE) 3H
L L LTRETERVEVWLOSHE20T, K
MEBELTELTB XL,

Lz aT, —iz, vANVAERELLED,
IR 2R T 2 B (EERY ) AikT, HAR
NTwayoiz, BEEEMNE (ultraviolet =
Uv) of|Bsib s, b, sz 3 HIV
TELERORFESETHREShTHa®E-8, %
itk sk, MBAOES, HIV ORFE{LZIE
I, 56°C— 304+T100%, 48°CT63%, 42°CT40
%, 3ACTIR0O%THA L., i, UVEET
i, 2,000]/m2TIEE A YD HIV 5, 5,000]/m?’
Tl FELEhz L, Lial, Zhs
e Fhb in vibe OFETH - T, ERICHRE
LLTEHEAT A0 invivo D7 —F Tldixw,
Fhif, ThoBEEONITO R HEMERER % EH
L, &b lufEFrREshidzsiwn,
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B, HIV 2Rt W LBET b0 FkE
L T8 (filtration) #3% %, HIEAT 1A
FOHIEP Y 4 VA RBRT A RDICERASAT
WEHEET, SHON—F T 7w s THD,
i oEEDE (KBMED) OBEICIEER (
dialysis ) W &L5 55, HIV BEICILES TR
Wi LW, (Lal, SEolFREREEE—F90
FroCRi R AR FE 2200055, )

4) ;B#E UV b L UBBOEREEIL?

M HIV OFiE bk, aiziodn <, g
e UV BEE S L TaA8E 2 o sy, B
WNRTHDL, FThig, £858h, HarThH3,
SAET, PELOTF—FBbsictd, Ahd
in vitro Db DT H 3, BRERODERNIZ
B—EBE e ORI BLETH 2,

BRI, wE, BE, SRAELEDHL, F
A&t LT, RELFHOEEE 2HRTER
sz, UV EBHOBES, H8 OBES v
7, SATHER ) X Enkealasden, il
BieoWwTIk, iR, 74 05—, Bk E 238
Rehidzs i,

gk L7z &k 512, BBFIFAOSHE, BEeH%
MEMRET20RTETHD, B2, HEEE
O¥EBIMFETELS. L2rL, BROES%E
& ETH I ERERSR:, UVEBHIZOWT
B AW, i » Lo HIV AELEEEE
TERD, F4hh e ORBHEIERD L,

—%, BHEEH»S BN, £EENRET AR
b, \B#E, UVienfT 2SR 2W»woT,
HIV OFESIRETT9Th5, i, 42°C
~ 43°CT105 ML LIRS T, Bz 5
nESIChy, FRT, ThiDPPEVER
B, B2 1F40°C~ 41°C, 307[E I3 B At
HoThH, HIV OFEEFRIZEL {{EL,

8, INEEA42°C ~45°CTHh-Th, BlED
i FHIE3°C~40°CEE D, LOEdinb s (
Al seen)  ZhigAEOHREC L3 bOT
HAI,
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7)1 520 L, £ 5 NBIAREICIHESB £
B#msbd ., HEODI L, BERABET
1342°C204 TR ERIZ39.5°ClniEd s L, %
HT, ZEREE — 5k (456 ~500C—10
~ 20538 ) , EEBBERE —ovYEE L7
4 YFERYYF —Tid (40~45°C— 5
~ 30438, X200 ~ 4040 ) , Wi (40 ~60°C
— 30~ 6000 ) BEATHS., LdrLud
5, KM, BEXBESLYIETERT S,
BEHLS 2, FLREOMEMREZE I », Y
BEETHE., FhooWflick-T, #FkE
L THERDSETHEM ¥ 5 &, FICEEEA KV ICHA
BLY 2, Fim, HEEERS,

B|T 5, Zho OER, HIV OFE{EEIE
PERATHAHZLEBIEL, BEDOS AT RN
L afrRHd I ichs, ELWHIVRE
M, FEhICEEATHwEDT, ThALICEE
EEBZELVEESHETH S,

LFRIZLTYH, ZhoBTRTFHERTR
HLTBbrhExeiyn, FHIEHE £
B OPNIEETH B, FAL T THM
ERATREFIEZD v, FhT, bEERED
PEREBLEBEINBERETH S,

5) MBEDFESMERAADIRAIE?

RIiCERT~Ex, HIVOEERSRTH 5,

HIV EF & LTl (§m) , #l (£ <
i) 8 L OBk (T UV 288k ) ICFEET 3.
Fhig, MEEuENSIcThE, B#chh,
UV Thh, HIV OFFELOEHNIRES I0EE
ShaTHB5. *FLT, A (BikB LU
) METRERL WL TH LN L, fhik
PEZXBR\BRV, Thbb, MKOENSE
2, E, ERAORE, bV ERARNORR
Ths., SHZOARE, ALLEEER AT
B EFI A U EEE, Mges e b
iEfsh, v—F L TWwa,

i, EoREEEEr L TERMERARICE 2
gk, {bEFREOHEMBTbR TWwBH?2o, {HL
s, MEoNEHwe & BEBES FRY
Lo, REEZHOEWEMEERIC S A 2L



64

2EILT26DTHZ. ZOTAT 47131979
4 Porks 5°ViC & DIRI8, R sh, §H, ¥

EREENTWDROTHS, Fidzf X0H
HREEE LT, ZOT7A4F47IKHE-EbD 2R
ELIwOTHS,

METHZDR, 2074 747 — HAOH
BizBwT, EEOTYA v EREBICITRHIES
ZEThHB, FBEOFEBRROBYTHS,

s, ATBEBEFEL EREE»ERET
Wk UMk E i, WiRE, IR
HEEBIVOUV BHERHEAZLOTHS (Fig.
2). &, fof, ATL ioxfd % gmEkiEEk
OIESRSRE SR T3, ZhEIZIRRR
OFZFITk 5, MEERSAHERSHWT,
HIV S FE#EA AN T U > BROREE IR
fAibDTHA5». ZORBEERTLLET
E, RooMEEREE 1Ry 7R CB &, M
A OIAEBEE 2 Ky 7 A, IREA—UV %
BEEIRy 7R ARD (FIRK). MmER
A OIREA—UV EBERE EFE IR E L TR
b5, EWIELETITL 3,

IHSEAEERR I I, B (BBESD), §
BEoOFBsEZ oNnsH, TEM, SHEME, @
i, fiRossstkbonkd, UV EEIZE
5 v 7 OFEME, BEH v 7 A O#EE, UV &85 Z
ADHEL EORSBLETHSD.

ZheOFEEEEED 1 Fig. 20M<L TH
3, KL oBSo s E RNz E OB L3
BALTHEDS, AERETRESHIEZTILIRE
ELTz,

Z OHEOWGIC T, TELOEFIEER DS 2
LOWERFENFE s NS,

H O R BB S HEBE

Fig. 2 MROGHIMEERLIRERSE
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N # B B ®
1 FsrHRimngs [ - ks
I Im#EEEER HIV %
M fEpksr UV BEFE  HIV AEE
IV TRk InEhsE HIV FiF b

IS ORE - AT ITERERTHRE, HHlm
H#bEixm» s,

6) WIBFEICEITRTAT « 70ER

BE—UV—HLENERE O 1 BIEE T
@ HIV 2100%FiELL 5 5, &w 3 RIEER
U,

Ldl, TEREPI6REZTNIGETEISZHO
rEzohsd, FTO—LLT, {b¥EE—#K
KERAsh T AR—2—Ihl28RAT 5
LThs, 2%V, HEFEEFTTLEETL,
—EHRRIEL, BEOENERIER LD, £
D, FELEETY, EET53,. he
y bEL, AENMEDEZTOTHS,

I3, parasite I3 S IESREXKIZL,
host damage ZBEET 27200, —fHO, b
LEAMEE (A4 v 8 — VT ) Tha,

FhTRFONE (B RESME) k> T
nFLXsLWTHE I, FEIRE (REAE)
IWBEWTIE39~40°CX20B%2b->T1 77—k
LT3, ZhEEEROSSETH 545, HIV
BHE, LW HIV v V7 —DRETIRED L
FJITHEEALWTHS I, ZhboEER
HEprRAEED—Do Lk B,
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7) MENREDOHH

B - UV « SBAE 3~ &0 5RE 13 HIV B
BEOTRTEEZTLIBALMSES, Thbb,
HIV &+ V7 —, 6P CHREENNRETH S
EwSZEThD, LinLabis, 545 (AIDS)
ORI A TWEBHEDEELD D, ¥+ U7
— (51~ 38) OWNE X, KIA~OHETFHD
BHRCEES L asNL S, E4EOWML,
RIEBESHEL, RERIF2 k> TH»6T
BITrEBLLEVSI ZETHS, HIVO—
itfEF OB EHMEREER { & 2 50275 LI
1 ~ ¥z B 1 3 HIV A ELR—EEsThs
3. ZOLIRRRTE, AR ORI
Z 6N, EREOET ISR, RER~DHERE,
AIDS ~OFEEIZIZE»LS TV —F5hh b Z LI
75,

AIDS FHEW X BEORERETHREICH D,
LichioT, ZREE (AAREE), 238
HEEOFREBREICE-> Thid, T, FEh
EES3knfhidwthsd, Thif, BHI
BIFB3F+ ) 7—0 HIV ONEL, L DEET
bh, Ho, EEHMEEZTCLELE5S. L
»d, HIV Ofmbh#i o ik, BfEe LT
OEFEHEOETEEL 6L, Ay FHEL
BEHRLTEL,

8) flEEE ({b% - REME, tofh) Lot
&7

BHYEW BW T, Wk 2BEETH, £
NEMOAETREETEWESSS L, Fhid
RIREOREE, BERF0ME, BEOEEED
WEE, Ly T RTOEEREERAPLHEAEDH L
»eTHS, Thif, BROBKESRIZE W T,
P AGEEEREEL, BEolladgby, vl
BERBETHLLTWwE, Lo, HEC
BOLTR, 37474 TRAREUARETS
nhiFk sk,
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4 HITbh TV 2 HIV BEDAEFEI, Table
2BiFehicine, vV EELIRICboT
w3, Lal, Wb F+o5THD, AR
Thsd, 4, CTEERELTWIHE (R#-
UV - fBILE ) BTt+as kv LTy,
bk thoBEERE L OfEY, ffET5C
FickD, —EBRIFGERSG 6 S AAMHEN
BEZENDG, DD, HEDHEH/N— (1
it ) EMEEEESERI T, BIFRARY A
SNEMNETH S,

Biff, BMOBRBFEEICBWT, {L¥EEEOIH
DR SN TWEHR?ITH 588, {LEEREFIO
BlfEf BRI VERTHSS, Lid-oT,
AWTYH, FhiCHFELTARETHEI L
BRER L 7z,

9) B# - UV - BERENOTERLELSH

FiEd HIV OAFE o@D THEZITHA L L
TH, Thi@ERHoRnyOsL 0, Thbb,
free suspension RED b D ICH L TTH 2., *
g, HIV ORBEADESHIHA Z 205k s h
T-TEEME (T YV >33k s 2 NE bR I
HETLHHIFRTERY, LwIREHNHDS,

Licdi=T, TV »3BkA® HIV @ reproduc-
tion 2T 5 Z L kv, % LT reproduc-
tion 3T 5 &, HIV &bz L T free
suspension ORFEIWC & D, FmMbEs., Lo
L, 5 < @< free suspension KB L iz - T
5, AEEALE % 5 Fhid HIV BREkah s 3.
Z M IEEFRIE ( Bacillus ) 26 L nid, FFiaf
B — 3l — FF — EiEiE — 80°C30
2 (HEEE ) — FRERO{DEZLT, W
DOLERRFEEO /S —itlT v, &B%
DA, free HIV OFESHIR T 2 0T, BHR
ELTOEREIRETT 2,

L3 NF—r®FZ S L, HIV @ reproduc-
tion OFRRIZE 25 TWwadDTHEIM?

FhsE e THNE, 7 —NEIOEEFEHE
KEbEEIEKED, TEEDRE—RED S
ZEMTELTHSD,
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10) #AB LU ILOITA ADOFHRBRRISFIAL
33%7

19604E(S DHIHA, Jarret, W.43% 2 @ HIME
Bk FelV #%R, #lzrchi3vrbov 4 VA
O—MThHH I LHFREAL, EFLTIHhO
Bz kb, 23 3RETRSFEREET SN
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WEERESEE SN, FaAMEDOY bo Y4
N AMSEERESIE S MR o T k|

19834, kERBWTTH 2B ML Tk
ERHSTED S, SAIDS Lind, WEEEREEES
itz (FSCHER 8 ---SAIDS/D) .

X 3L T, HIV & FeLV, SAIDS/S & @
wELLIERESRHEENIKEST. Wb
DOEEH S, 3 TIMFEE HIV BYE (=4 X)
OWFIzBWT, —HMOETVEBREAZLTE
BLLOTRZWY, FHREMAROERICE
shifend, RERPEELEFDL I
FEITWn3,

Fhif, =4 XOEEHEE, L ICRI-UV-
HADMEEOFRICE VT, 72 - QlESY
N x4 ZEHERETVETRIE, $LD0T—
yFoh, B ksThLd., BIE KA
T #faE MBS A ZICHMLTwE L Z 50
&, —FOETFNVELTHRLIATWVLEOERFEKT
H5.,

PIE,BEHLT, FAEDREEE DS &, Table
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PARASITES FROM GASTROINTESTINAL TRACT OF WILD BOARS

Kanji SHIRAMIZU, Yukio HARA and Masao ABU

The Veterinary Hospital, Faculty of Agriculture, Yamaguchi Universily, 1677-1,
Yoshida, Yamaguchi Cily, 753 Japan

[ Received for publication : August 30, 1990 )

Two types of nematoda and one type of tape worm (cestoda ) were found in
the gastrointestinal tract of the wild boars hunted in the vicinity of Yamaguchi
City from 1986 to 1987. The eggs of these parasites were also found in the

content of their intestine.

Judging from the morphological features of the

parasites and their eggs, they were classified as Gnathostoma doloresi, Ascaris

( round worm ), and Hymenolepsis diminuia.
All of these parasites are zoonotic, and humans could be their final host.

From the viewpoint of meat hygiene and preventive medicine, a great care

should be taken for wild boar meat.
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