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REVIEW
CURRENT PROGRESS IN BOVINE PARATUBERCULOSIS RESEARCH
Yuichi YOKOMIZO

National Institute of Animal Health, Tsulabashi,
Tharakiken, 305-0856, Japan

[(Received for publication : December 30, 1999)

Paratuberculosis, commonly known as Johne's disease, is a chronic granulomatous
intestinal and incurable infectious disease of ruminants caused by Mycobacterium aviiem
subsp. paratuberculosis. This disease causes considerable economic losses in dairy and
beef cattle, mainly due to premature disposal, and the decrease of milk production or
body weight. In 1971, paratuberculosis was made notifiable in Japan. The number of
reported cases has increased steadily since 1981. In 1997, the Ministry of Agriculture,
Forestry and Fisheries instituted the nation-wide paratuberculosis-eradication project,
using ELISA and fecal culture as screening tests. During the period from January 1997
to October 1999, the total of 2,060 suspected cases were condemned with indemnity paid
under the national control program. Now that domestic livestock is considered free
from brucellosis and tuberculosis in Japan, paratuberculosis is generally accepted as
economically the most detrimental disease in the cattle industry. The disease should not
be ignored when we think of the aspects of the environmental hazard by the contaminat-
ed manure and the microbiological quality of raw milk, though M. paratubercuiosis is
not classified as a member of zoonosis pathogens.

This review will deal with current progress of molecular biology of M. paratuber-
culosis and immunological research of ruminant paratuberculosis. It will discuss the
advantages and disadvantages of various diagnostic tests. Lastly, it will present current
concepts on control strategy of paratuberculosis by use of diagnostic tests in conjunc-
tion with animal husbandry practices to limit transmission of M. paratuberculosis.

I—3JF (VT E3— 2B (Mycobacterium avium subsp. paratuberculosis) QBRI L ->THEI 5
RESER OIS EPEFIEMEIG R TH 5. ANFIZA « 2L L, PR CALAEMNET, AEEnEREOmM L DXk
ERRFNRE 5 5. RRBIITIFICRFEEGYIRICIBE &, 198VELRERE ICHEINERICH %, 19974
12, EHOKEERIZELISA, FEMEEFE, 3 —=07 A M R BERNRERNE L T2 2EHED 3 — 2 RIEHELE 2 R
L, 199741 B~1999410 A % TOMARIZ, 2,060803 855 & L THIlHRRILS £ ko To. Tt P EKIRINIZIE
HELENIRLE, I—FREOPEOBRFEEI £ > TRLBHFHHEEOKR O HIRSEREEECRB L A2 S
NTWw3, #WEENLTROBRT 2 3 —3RBOERVRNVEESETON « B4OMEEIEE % KT 2 RIF0HE
BEbRHDT, RFOMWEL EHLT O S 7 A%HET 20ENH 5.

AR T3 — 2 EHOSTEMENIE L & 0N 3 — MEDOREFIFR R L 21 5 OB ERFEAOIGHVYE
BECOWTENT 3. 3512, Fbi - RFEFHBSIC b £ < I — AR (CHNE ORSEOLIES %3553 5.,
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ZFLTIRRBRICRECRFTHERIAT TOI - A RERLOED /T L ERR 25T 5.

WoO®

"3 —AERU I —FRORH” LT 5 R %1990
FERROREICIBIHL TH S10EMNBE 2. FoMcE
EoNERBEIE L ZELISA D L2 f 2,87 F Vi
finkEsh - FEEEREER 2 (R ETSE - 19854E11H 25
HAT60%F A SE44575 FERE) 1ZIER KB ELA
Fhhk D 3 — 3 E R iLiEIc i) Al sz (REH
HoaB#RNo2203519924E 5 A25H) . 25O L < R
SN O OEAT IR ORI ER LIc Ky E
AL, I—3mEEfEslombEdHE - T, L1999
SRR F TOMEFTELIZI, 0005 2B 2 5 icvizo 7,
I—ARETNE TN, S, RELRUC L S19
I EIRER - REEAICE S o SN TSR, 4
LOANEORRE L THEECKESHELSZTE
7z, bAETRESERS T CRIBEREMLan TS
D, 523 —3EbBEOELE - B4EEIZRAD

WEELS 2 2HENTEEECHRE AT INT WS,

D& RIFERBICHET 2728, 1997F4H1H
DREGERIFTHEO—HNEK &£ bawa — 3k
PR RERO—DIBESI L., TabbAS,
M4, ens ER—BRATEATLTWwE4, Z0D
o 5> LHEFRMBOBET 241D TR EL
ELSET LI - AFRESEFH I o, HR
KEOMHE L4, IUFE, HAFIMAT, K4, B
Binshiz.,

I — AFITH T B I b BTG e B T 14
TR OBEREER TEIES W T &7z & 5 T2l -5
MKTH YD, FB - BRI 1L 3 — 2958 O PHEIENS 1
ol L TWhiels, I —AEBEREIC N L T, b3
BEHIORIAEL & > T LT HIHFRBO 3 — 2@ %
MZET L L BHELY, 233 — 2 HoREYE
YNNI L, I—FEHSHIE (K- ~vo7o77—
I sAHE L M EEIEEMNE) NToOAMETE T
LIDERIBF I WS THS, WekO—ERDIE
PHITHIFA SN TW25#HY 7 F »ORiELY 72 F
VRFEBEMNZTOLRPEBIETER Y, Zheny
2 F U REGEZIE, hE o T2l - Wikeitg L
T2 LHBEONENROLEEE s 2 D THATRET
Ezus,

I — AR EEECRBCIEE S NLHEEBI, 1)
FHi- R R UL (SRRYEY % 53 % EE)
BHREETHS Z &, 2) FEEWIEL & LD TEEMER
REIOEREY - FFMECKERBEEb LT T
&, 3) FfTKBEHEE NS 3 —AHONAR
WA S, HE-RELRHTHE 2L, 4) 15
BB T 2127 - Il RS I KAE AL 5
ZEHFETHD, PRATHOERS FHERESOFER
PO I - AEHEFEE BTN L B2 EE

LT &7250, & S Bt &b fz o T ARG i
B OV IREEEFE ST & TR RSB O 4 REN
Z15% HETT 5 2 &, F@fd0iLs Pl
BREShE RSB b 2 IBEEERE PO THE L L
TELE, 2L CRITRMEITOBRT2HVLT LR
B IR RFEII60~T0% I & E £ 243,
TESAIREE & T~ OEMPIE A SR 2 A T
4~ 5 FRIBETIZIEEE LD TEE 2 2 & 2 Eih 5B
HEb LD THMIZ LI, 3 —XEIZFERE
D & 3 ANEFLERBPERIRE Tl v, #EFEN
S, SR E MEEEMBEEY B - BEKE L I
FICEEQHEMEL L BT oh T3, $ka—
FHEIC X 2V 4 F 09N TOWBEEER OWRE b
HY, I—-2EO/BH - FHRHEENEIRBECRS 2
LOTIEBEWEARINTVLS, Lizdi>TESHKiIEH
VA, B, Byy¥h oL fiEEs e o
BOBROP D L O LERICVLRTHEC H
12BN H B, —h, HI B L TIEHE T P 7Bk
BERU LS a3 —3FECH L THEAOMEDS Y
BriEEM @A S OB OPEEZ - TETWS, T T,
SBEMOTGE « M TERER U LSS ICB W TEEST
EUEH S (HACCP) A ENTE YD, Zhiclhs
TEHA R4 Y ORGEERB~OHA RIS
BHTn5,

2UHARIC 1, RIS BB 1L B 0 BB DG RE
VOEEBFHERET 2EERF L3, AT,
FEEE I XK EHEIALIR I B ¥ 2 E@ifT s iz o
T, SHRBFEEMEDC & 2 BREGE b i —E
MWL niEhsknwiEsd, £2C, AfaT
W, BoROENSD 3 — FEFEMRE 2R, B
FEHGED L TRHIC R E R B 3 — 2FIC DL T OHF
EYFERRIR & IR INE O RL OMRA 2B d
5., DLW TCRAMEER LORES, REENR 3 —
AR OFRERE, SRR OF e, HEEE
W hvi % EIRE S SR DV THRE O SCRREE) B & S8
T 5., £LTRERE, FHES - BFEFHRAICK
S I—AAEOHEDTTHHIC DT =R~ 5,
I —AWOMEE S, I —AWORILN, K&
Rk, RIRFEAE MR & BEEES | F K I RTER s 2 21
LTwihiid&izn,

1) BENFIA—RFEOFEEIRR

(1) EBROREERR
1994~19984E R @ 5 4ERIC 5 1) 2 T — A FES LT
Bix2,1168TH Y, > A4S, 16456, K4-9328H,
iz AE LR ST A, 19964ER £ TIH2008HE THE
U T & 1281997 BARGE - AU SR Buginz = L
7z, (Fig. 1-a) (Fig. 1-b) . iz 2 —3iEidio
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R & REXN RO KIBHEINE KB L 72 b DTH 3.

FELEHI I3 1 #261R1C B ATV B3, SKETM - T
B E b R < ALl T RS RS % <, 1998
F£1H~199%9 A TOLED 3 — FFREBRRE
408 Hh3077 (75%) 43, £ 1z 3 — 2 FRimFETEEL, 423
BHMR1, 2395 (87%) AS{LimiE s & DIREF TEHD B
Twd, RLRICH~S L3510, BEFHEZ DO
EHFFEICHERTHRLTEL BV, Thbb, dhimd
TIE1998F2 &, 247 AL EOLWRuMEd 2/ HRICK
BIERIR TS RICHED { ST—FFRE &L L,
ELISAM A BB I$19994E 5K § T 12544, 66688 (9.4
503,8108H, MAI4-40,8568H) 123 L7243, HBEMFETK
1333488 (F.4-2295H, A4-105HH), 4 hbbBiE®Rit
0.07% I &Y, ThREFRLIZZRAETHY, *
TKE QBB O1/80LAT ThH 5. b T R
FKH13,265F (10,5555, PE4R2,710F) @S5 b EHER
BIE1.73% MM 02297 (416677, A463F) TH
5, SOCEEREREENRE LESILIL LD
{ELISA & #BHERTEIC L 23LA D RE T, R
FLA45138H, MGA36TMER S iz, AETOREE
BRI ICLERT R EDICE VN (F40.04%, A
4:0.257%), il 5 & S ICHELT4 L R b
DRIEZ & I B RN T 0 W48 0 %67 1 201 &
Wb sLsshs,

ThEh, bHEODI —-FEOFHK RIEFEICHE
ERW SN VIER) IZ19544F 1 2kE v A A3 vy

B

600+

] L4 At -

500 II:I

400

300 273 282

2004 i mn

n3 oa 12T

100- 5 7 h

4 42

oL ] I EE NN B
1985 | 90 95 9% 97 98

F£ R
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N SR S, 19594E i IR T O SRS T T
WMFPEL A4 Th 5, Fidtimdo—ibifTidb
T 3 BADKERE ORBITIRILAF 2 AL £ 72 1diE5E
FEDIERKTOEFISHED FEA IR E S & 7o
FRFF2 AL FLEHRINTHLS, 3 5C1980FK
RO THR O IHERFEE b RE D SIA L 72 80HO
TN ARFERA R F e o8B TES,
DEIRZEns, bBEON - WFOBEFRLES
DFREWKEF L T—EH A F 75 SEA L 1 St
FRRRFELTHB EATEWES S ERE, 1976~1997
[ D22 BN AME CRIFE S e I — 2 RILE - 5E
PUBEREUL282TTH D, 7 D54% % KEHIEH HH T
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W3, BEFETRKREO WL DDOHIB TORLD 3
— A REERE R RETREN T 5.

2 BEAOREERR

1992fFE I X e v 4 A3 > ¥ VN TOI0MRRK -
8558H & X R IC L - FAEEIERA T id, 1828 (21.3%)
IR SHERR S, T L OFERRERIZEI T~60%
BLE %50 L 72, % 72ENT199455 12 158/25% -4, 990
FHENSR E L TIThNI-ELISAYIAHATE TR, Hilk
M BT REISI0%ICHEL, AL v Ti37.3%
OHEBHRERLE, COF—F—%bric LA
ik A T OHEEE YR I RR L~ T34%, kL
ANNTH.8% EEEES NI, DL TI9944EIcEeE S
fe=a—3—27MNM39, 79T &R & L KA i
S RE T, 2,4703H (6.2%) »EtkTdh - 7o,
fth /5, 19974EIC¥RE S iz 3 X ) —INTOELISAHIE
A THBIRRDIT% (FLARET4%, PIFHE40%) »5
F 7oA L~V T3, 954FED 5 B 5 %I b7z % 98
BiETHo7, £ 1999FICRE S NS v
Mo F121 25K, 3,886 %N &R & L L MEEEH
BT, BRLILTHY%, BV~ T6.9%DhiE
BEHESEE s TwaY DL EnL S RFHna—2H
SRS RR & R R 2 R T RS R A4 B L,
HE OB L b4 % thuLT 3 — RIRIEQehin e D B
PRI -> T3 Z EDHIRT X 2, Zh o OHulgin
SRBAETLERNFE2MALTEY, BWAKLHIZ-
TIEHFITCOBOE D 3 — 3R E A ER T 5 Z &8
YL, bhalzdnAg HMNTE, ALFITZ T
[FEIBED40BEOELISAME 27T\, SHlE RGO
AZEMHRLTWS, 3—u v/ SOFBEEHIED v,
19964F ( Hith S AL EERTERD 3 AR D EFHIC B 1T
% 3 — AFIEIRE R DISEIE Y ~SHiE xR E L
FAES R T, PCRT3.5%%8, HHREAT2.6
YUHBGETH 5 7212, & frF —O—HE TOELISA
PR TEREIZ12% DB W EREHE L T 3,

2) A—FEDOHFEWFHIREHR

(1) BfEZE & ot

I —AE (Mycobacteriiom avinum subsp. paratiuber-
culosis) OFHENE, RO X 5 o8 FTOREEE
OEBITFNIEE LA ANy F U REKRERETH
A, ZOX D R RO PSRRI DR D TEL
T3 BEEE (M. aviwm subsp. aviwm) & OER
RIEDEERS >~ b ek s, BHE¥NSET bbb
/ LDNAFED Y —T b M EHEIZ95% O WHE %%
FATOTR—EEAREINBIC Vo7, bhAiCh
BEEMTREEOR VWE— b ay 7EAdnajiifaT
D1961FIEWT 2 Hhc L nid, 2 — 2 H EBEEKE TR
2 AT OFELS L 2121 (9% OHEE) THD,
RO L s bSO THEBEMMRICH 2 Z &by
BUa zrT, BEKE, 3—3HE, v/ anNsF>

BAISELVW KT B M. aviwm. subsp silvaticum (BF
EEEOFREEO—D) 218D T, BEEEEWS
ERE=->0MfEfgR s LitbIThD, Ll, &
e w2 BEENEICBRLCI—2mEEL DL
B bR, i3 —AEHIEICERG L TR
OB bk, ZDE DI 3T, BE
FEHPEREE» S 42 LU LEEEO LS b AR
5, IOXSLHEEEEORREERET 2HEETH
2 VEFRABEEOAFIZES M3 TwiRw, 272
L, RIBlzO~E X, Zhod3HfcEzhEFn
RS ALY (IS) BMEAET 2 I EBHSMICE
nNTEDH, ThBFFEF—HI—-LLT, birWiE
B () EEECKWIEHHESILTY3 (Fig. 2).

M.avium subsp. paratuberculosis DA 51

Fig.2. B#EE®D 2FBENT / LPOBART
1S900(£ 3 —3HEICNAHFFEL, PCRIZL S
HERESLSFEFEY—H—& LTI,
fz#2 LR, 1S900 & ERFASALLT 5151626
A FREORBEEREICE 2 o150, Fi:-
#ESOIED S D BEE hi- Mycobacter-
ium scrofulaceumtkMEHEIZ, 1S900-PCRB5
o onhEREh, BEERICERED-H
IZ ISHIPRB R R AAUAETH D & W)
(Cousins, D. V. et al, Mol. Cell Probes., 13,
431~442, 1999),

(2) B#ZEEAET
EEEEEEEOZ»IC v <O 0MmiER % L TR
FEOR L2 bONEE TS, MiEwM1, 2, 3
BB IcHmwiEEREErbs, — 44, 5, 6, 8,
9, 10, 11, 21 BT 2HmEEIR{EY b ODIK
s 5 ) i ORRMEE b D, REIC
18901, IS1110 (IS116 7 7 3V =) & % » iX
IS1245, IS1311 (IS3567 7 3 V) —) & ¥ DL OfF
A MEET 55, Z O TIS901, 1S1245 B
IS1311 3 BEHHEOEE~— 1 — L LTREERTSH
212N JS124513 M. avium subsp. silvaticum \Z b TELE
T4, I—ABCEEVLOTI —AEE QBRI
v —h— k2 5209 [SO011 BRI W FE O AR
ThirBLEFCHIbITTIREY, ThbbBEHR



L CERES FHERE

FEOFRELWHRT UTHE, FOREhRgic i3EE
WHFLET %05, & + OFEEREEERER] (K2 IFAIDS
B#E) REOKESOEETIRERGT WS, ZiIdE]
HTIZIS901 DBEESDSE CINFEE 1 ~ 3 MAESEET
SEEE A DI L, BB TIRISIOIRGEZEDE N 6 ~ 8
2D OBOSHEENE N L EBRT A LT
b5, E, bHETIRBOBIERSIE LA LW,
b D, BHEBEEEORESS WL, KhEKOBER
EEkOKE 14, 6, 8, 9BITHD, IS90IHE
HEbBRMETHES, R LAMLL B Y, BiEbySE
TR DY X 7 o0 s ni: 9 Bo BSEE R
=7 b DIZREWFERIE R L a8 s, ISO0IEHETH -
1, —H, 1 ~3BBHFE»SEHEEC IS T
=27 T, FITREEIE B OKER S 138 Hokik

ER U & 5 I2ISI0IBGHET B 559, S, B shim R
DR 1~ 3 B3 8 BLL_E Bzt Likv iR (£
BEEAEBITILENDE) RboTw3, ALa—
oy SETH, AA A TOES RS2 O BRIk
B ISOOIGE T, U & P 2 JERESERRLOER 12 B4+ 72 <
ISOOIEHETH 3 L \» 5, I OIME TRBI DD FIEEHY
~—A— S IKEFk & & b RIROITEE R EREL
Twd, $RbLISI245 BRHRKTIZ3 a E—LUT
THBHY, Kot PEROLEFRICIZHAELTTIE
—PlEsmHE RN, COXILMEDOSTESE~—H
—DiEEHE» 5, IKE & E L OHEEBIEDFERO
DEWESERAENT LAY, BREWZ bz, IS901%
PR IZIE R I LT~ 7 AER M A3, 1S90 &
1S902 DGR IZpd0 & v 3 BEH DB MR F A,
DISHPAEI—FLTWwBEMEI», FI0OEH
B9 bV AEREECHboTWwaHE I Mt
THATH B,

(3 I—FEDHART

I—FEDOY / LIC15~2020 ©—TFE T A IFAR
FIS900 F AW OEHBEH IR E I S RERIC 12D, 127
L, 3—AWY / ACRBREEE TRICR>H
S/ ISIZIIEWHBARIIbEENZ I Lhbhro
7230, L L 5 AT EZEREEE Y 2 BRI 0IS1311
KREFEET 20T, HIRBEERMIZTAEI-FHEE
B EE S A TEETH D °9, IS900 DB %=
YO BEMEOWMEREICLBIITSN S, h, M
avium subsp. silvaticum @45/ LI IEIS902 (1470
bpT10~123 E—7E4E) &\ 3 R ART D B 545, IS900
EDOFRED Y —F60%TRE (K<, PCRICL D I —*
WL EEB CHBITES™,

LRI 1, BEEOEHENICIS900H37 7 —I %
ARV ENALCEARK, I—FEEFOE
YIERTE - RN RS Lo L A5 E 2 HIRIB S
NTW3™, 3 —2EOISI00I 12pd3 £ v3>53997 £ /
BOER (FFYARY—R) 23— FF 2 #ETFH
fFES 543, terminal inverted repeat® R\ TH D,

#2665 1999 5

F -HERIDN A direct repeat #FE S B L S IF
ARSI & L TISRL KRB 2 b2, HAWI LK
1S900 % FEFR I E B Mycobacterium  smegmatis 12
HATBE, 3—2BHERLE I EKETEENBD T
EBARD, LpbvAd ans F AREFEOBE 2D S
ZEMRENT WS, Thh 5 1S90 DBIEFH33 —
AEBEORBEEEHML TS LI ICHZ B,
ISPHEPEFIEHER A 2 B C THAEPEE TOERL T
WEME DD IRRELD STV,
FHhFBRIZILZE, HAZE, TAh, BEICHRERET
BT EDHMENTVEY, DAEREHRDL L EHA
ELNPECOARBERERRT ELbs, 8 AERR
PRia—A i EIEE T OFRBE BRI TR D TR
L1GHEL 2T 2855005, 20L& 3 4FmE
Ph& D AFREEGRAPESETRL 20, #EF
UVRLTHHBITES, 3748bb3a—3EY /2 A0
FREERGIMT RS M : RELPA#HT (pou I EWTH &
IS0 7O —F L DHH o ng TNVT A4 X8 =T
B S Ea s Y, DAFREKIZL, 2, 31
W, 4, SEmdbRiZ 4 Fo 5 Bicafians, £
feAFHIsRik & ASERSEMRTIZ, ISI3110% D 1 A FT
DIFILHIE I 2 /2 8h, UERE O608bpPCREEY) 12 Hinf
BRI v PR & o ASERR BB 2 B SKE) /S ¥
— U ETRT (7 BRI IE Hinf 1 QYIS 2 A5 2
DTIEK, BDAEKRTIRLIATBOT2E LR 2)),
Baf, Pavik 513, 1,008%k0 3 — 2B % Pst 1 % 7213 Bst
ENTHIEL, IS900D453bp% Fu—7 L LTNnA 7
DFAXEEB T EICED, RELPRIMBZFR 1 3 B
KAIT&2Z L, Wi Z13FEFICERE 22585 I 4l
{AHETEBI LRRLE. TABHTEEY—H—
ELTCHIRE NS, EEOY S F Ldp oS hin
PROFEFAIBEME OFEAIC b RILT 6/,

@) ANBROSHEHEORFHEE I—XBLOER

SFRIESE

Roiz 55NIAIDSEHE HK O BREEEKED25% S, &
7=Naser 5™ |3 [E HA#ED60% 13 IS900 7 10— 7 % Fivs
PenA 7NV LE—varTANTEEERT LS
WE LTz, b L7k 5 iz, AIDSHED B DX
43 HIIS900 & 1360% Dk Eu Y —% b D[S901T 5 b
RsT s BDT, IS00 IR L ISR EE T % b 2 B
HEHRS DB FEEL TV RO TRALM EAS
NTwi, B, b MERRME SO BEKERC B
VT, IS900 DFFRIEETRY FpMB22/S12 (3 — A
BOMEEFHRIEICEDNS 7a—7) LEing 7
V&4 XT 5, #HLWIEABYISI626 (1418bp) #55&
Rahi:, Ziiditerminal inverted repeat ® flanking
direct repeatb KT AL MARYITHD,
1S900 & \ZKZEWL T %89,

CDES3h e, b ESROERMEICRL,
1S900 D OFEFEYI#PCRAT 74 v—E LTHA
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WIZPCREVIOREHR 70 —7 LTHWTHRET S
BER, REGEEIC W TEE HE L E
HHH, 20, HITO3—2HWREAERAPCRTE D
EEs PHESEEERLTH, FRIELTLEI—F
HOFEEEZEWRT 22 Lici3oRwnbiiTths®™, =
N+ st FOBERRE I —F2EEDBRICD

WTOHRENFEZRILT 2 FTAEEER K, Vv b E
%A, RO X 512, IS1311DPCREY O FHIIRE:ZEY]
REIEFEEEEI—FWETREZZDT, I—4
HOWEREKFIHTRETHD, R, I—FHOD
hspXiifmFMH 7 o—= 27 &, ZOHROEFIH 530
bpD I —AEEBEEA VTR 7 v 4 F EBNEKI T,
Z OEHRFFIRTA 12, HAE, WEFEEEDI—FH
DeREEKICH LPCREMER =T, BEEEOS
THEMTH2 Lan, HILvwa—+HREMRPCRS
Z7 4 v—& L TOF AR & 539,

3) RESAYESH

(1) %ﬁﬁ%ﬁ
WEZZVI—AMEOFELRBRFETH S 2 L (Fig.
3), EFEPAOPESBFFEO 1 FLUERT» SFGET 5
Z &, FHFREIEME RIGSIRIC T A Z L s,
PEMERAESE BPEHEE S I 3 5 L CROLYBTEHE
DB 2Rk L 5, BIE, HHENAORESLE~
£ ANTF U E TRV A TN T F RIS AT
IR3NTwa, EERHEEKE, 1 HUACHETEER

ER5T

A .' H P
”{ +JQ.YOKOMIZO | % L AF ‘{‘
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ELISAIZFEAT 6 ~150 & DR W EHE 2%+ 2
ZEBRBETHZH, BHERISEFRERMEL T 5k
WZEBHIETHB, RELYLVERSDRRIBEK &
LEEGE Bir D FAMIC BT RIBEREHGTO 2
—AHEOBEEEITERTHY, FEBIEEAEASR
ZVOT, FERROBZMEE L TIEL TWR,
K, HEFENROBMARAIC EE, 1EEAES
EREEBHRERMIICE L B 58, 110 HlLET O
WAETREMEER D Z L BFETH B,

LZATHHETHWLRTWAREEETREASD,
Bicd A4 V—Y 2R 5L T4 0REMENC I, &
EWARREEENTVE D, LIEFLIZEhSERX
NTHEMEEEE 25, 0L BB LR &7
DT, KEORFEFIFIERT ILIEREM O = HEN
HEHEL Tw5, ERRICIERTHBEBERESET
L, MMATI—AERHBRENIEbALTZ L3N0
5, COWRKETIE, & 3HME 1~ 2 g% Z&fk35mlp
TIRE 5 L, #E% 0O Ei25~30ml %1, 700g/2043 i
LT 5, FOHREE30mO0.9%HPCINZ L A >n— |
AU 7a—Ya ARCEEELITCT—IfEET 5.
DT, T00g/2043 [0 L2 DR % 1 mlofmadiyy
# (100kg/ml nalidixic acid, 100xg/ml vancomyein,
50ug/ml amphotericin B) 12l £ ¥ 37°C T—E#HE
L, #00.2ml% 4 &ZD o) FEHE (nalidixic acid
50pg/ml, vancomycin 50xg/ml % 7 hN) < B 3§ &
,'593!'

Fig. 3. I—FENRRRER : HEKRIBBPORFERETREL -3 —FFF, 9207 7—JICA-1:

FEHRERIHEHE N3O, #HEILE (B

ZERL (Q0) FHIEOBRT S, REETES

T3, BERE,LBEHLBET /07 7 —IH MITHICIIR R A &8 L THTEFRLEY@,

HEWIBREBLRA ST HH 56,
BHTEL,

Z0& ) ICBEBF, LE E N TFFIRBEROBRMEAE



I ERER S HERE

I—MEERERENR L LIRS0 S 4T
BIEERE A T - ERE 2 F 3 ~ 4 ERRET S
Z ek Bh, PEEBES B EAEFE - kL T i
X, ZHEEFEA b > THORIIEF OEIS I HRE
ATR5, ReIa—3EHELcao=—LLT
AR THRHE N2 ETIZIZ 6~ 8 AMEET 2, I
Bk UTHM B 1 ~8ERE 0 BHER G 0@
R CIERTR 0 0 = — iR 1 168 MR o REARERR
BHELEDZEMERHEINTWS, LT, &
FEHREOAENEE2ED A HIciddbi b 34 B8
EOESBMESTHEE L, 20k ) O HBEOR
HIAR =i T 2 -9, BT ERE RN A /2
YA N7 F IR SRR IR A S T
BY, ZOHEEMS EEREIC R TE ORI
BELEI LD EZAT, HDAEH MDD I —F
BT TR NV FEE S F DL Tk n
DT, ENEXEES b )7 AFEFIMLowenstein-Jensen
medium'®, & % L IZIIEEFIImodified Middlebrook
7H10 and 7TH1lagar*"O{ERBHEE STV S,

(2) PCRESUNE

ARSI & L TEN 2 PCREIT L 1E, BEERHIFEIC
HBREMZET 23 —F3ECRL, WEREERbS
iz, EIESH o R ARES I 8T L 7o i R
WA T OPTEE ORI I (38 b HESE TR ik
ThH5, LRLYBOI—2E2HE L T w54
EMWHT B3 ELMESERENR TV, kS
NTw3 I —2EEREFAPCRF v b (IDEXX#H) Ok
HERFIZIEME 1 777 APIC105cfuTH D, THIITHRT
BERHRICHER TR DL > T 31D, EEMBT- ek
Fy FEBAOTORERBTIE, EROZVWEFETIX
BO0BTREMGIE Lk 223, BHHOD 2 WIHETIX10%
I LB SR S 2h o729, Fig.4iZZimmer 519
PEEAAMEANIC 3 — 3 FE ETEE S i (750
DFERH & STHDOTEAMEREAES)) DI D THEE
BHREI, BT, PCRE 2RV TiTo gt
REDLLEAHI T H 5. NEHEREARFOPCRRE T 135
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PCREZ AR
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FEODTOI/ABEELPRHUTEEVI LickD, T
NTIREEREZPCRREICE EHZ A LIETE,
Vi,

AE, 3 —FAHEAEPCRIZECollins 5 MRE L7z 75
Av—RLUVELFAVRENTVRESE FbbE—
ERpET, 1S900 Dt dD218bp (445~662) ZIFIEL, -
WTE ORI (nested inside) D167bp% IR+ 2 ik
TH 5, AEOHEBREHIZERIC X50cfu/gTH
5, Lo, EHL~~VORL 22O FEH I
DWW ITPCRABZ1T - e T, 1,600cfuld E/gd
WEIZOWTIE, SRESBEL o8, 160~480
cfu/g DRI TIE6/1053, 112cfulll T /gDt TI132/13
BEEL e T EF, BV OEE2 SRS
® LTI ER I b TR S B0,

O WIEEREIOT T 2 R E 2 E b s
Blziz, WA THE L oMk %, PCRIGTEICH
I3 Ak bRE ST v %, Whittington 5 129 |3k
RO 2 8N U 7z s i o HEBT5 3ebh 1E s % L
PR TR R TE AR L, 3 — A BT R O R
A AE=Y —THRHAL, DWTPCREEIZMIT S
HIC X DHEMRE, mEBEEbicmEs€3 L
RREh LTz, 97 b BRI T ORAEE L 4 Bk o &4
P10EM RSB L HIE S e T Ekpoieh, PCR
Tl d ~ 5B TERELRBE L HETE 2w,
HfEME 2 PCRIAEONR E LIS, TORBREICIE
FEFEPOPCRIEEYE P K & (T 2 Z Lsh
TWwa, FZTIa—3EE 237 ORMHEDNA % Je{#ERL
S ST B, HEYMEE2RET 200 HESRE S
T3, Millar 513, 54 > HE5EIS900 R K
RO THEEREFOI—FEDNA LN T) 514 X
B¥, DLUTAINVTIITEY Y (EFAtrEFEET
%) BEUWRE—ATHIRT A2 Lick D, HEPD
3 — A ERHEEE 2 10~1006% b N a¥ 7z, — 5 Grant
530F I — FE T 2P (hOPEERE &£ baaERIG
T5) THELLHESE-X2HY, AHPoa—x
H# k525 HEEPRIEL . 10cfu/mITRE O LE
THERBRATHRE SN S OT, ZDHEIZPCRIRE
DEERLECHFIHTELESS, L, =K5 11,
el 2 5005 FREE I AR AUE, € O LIt B & #
DF EFPCRIREIWCIGHTED I ERRLE™, 356
7z, HFORIMEAEOPCRIFFEICFH ST 5T
MROPCRIAEEINGIEAZE (Ampdirect) % v T,
HEEhO I — A ERERELZE L M LsEs L
WCREZh L T8 D, HEFARRTOFAEZFHLL €
Wb,

4) I—REORBEICEFE

(1) #MERMEREDET

SRIA 3 — 2RI L B T, MRS
IGEDRE y ABRICIEBIEL, D TS COR OB



8 I BREE 2 e

DT T LI ON TIRERZIGEDBIEL TL 5, P8
TIHEDAFEREN VA, FHEEECR E,
MM S ERIZET LA 3 (Fig.5). Z0i-®
THRIPHE OB L WHFRIAOBETIE, MEFEy
~)VQELISATE S & h Ty, 3 —= v RiGIEHE
BrBEERGET BV EHE W, 20k S hiia
MREOHEBEI>EOL b uRISHREETLERES L
T3, $hbbBEEOFREmED, 5oL T
HIRED 3 — = > PPDHRFIML Y > EROIFERIL K IG
IFEN yPE 41 X FEREFIC 13K { 2 M5 5, B
AEDIERZ DIRE & e & oMFRIic 2w T D
W T, FURRIRY > SBREFRIERIG RISE TOR
BERZE - D B TA G & R R~ hiil (RERA)
FER T I26/8 B E G % L 7248, U & 4 2 RS
% - FERS 2 TG SEG R R R IR (HIERY) fERI115A
TRELFEMNERIETH 5 2 ARSI N, £ 1-HER
WY BRI E BIFNyESE S L HER CRIET Y
59, ZhERBREZ L IZFTHHRENTEY, 93—
= YPPDRUEAY 3 v 7EAHTOCHNT 2 FRiK4EDINFy
EEMNS ) v SBRFRERIEEIERFEF TR TE
V5099 7 5 Lz HIla s R i, 3 — A E My
W (xzuz7—9) TOMEIEL 3 £ yBHEFBIC
BRHIERCLBDT, RBEETETETL, BR

[ I-FESREOEEGES, FEEE. HEEFOEATF L ]

ELISA (BHREELE)

- (Rt REEE)

M |_| RESAOHE
o1 [1
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BOmRR I ROk

u T T - AW SILEEY

] T T
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Fig. 5. I—FEBRFICEITI2RELE, BHE, B
FREERDHERS | MBS OB L, BBER
BE R T ooRRIS L BB AFERER R D
FBICHVT, MMERcE (3—=rF
I, R T B OFERILE X IFN y B
4) HFEFEID, DL THBESEEREIC
L4707 r—CABEENHERE N, %
OIERR A2 T 1 BHARRIC & V) Tl s
EHFREIND, BEREHIELBIZLE
DWIFNyEEEIFIT 281 b A1 > (IL-
4, IL-10) EEAE £ V), HPRERESE 55
(BN, 2o & epa i 2 EE
JEEEL, BE~NLENDE S, DIREIED
BIBRERNE ERICEDIFNyEESET
MR L RBDE | E & E 0B,
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BRZIEEALFEDRWREE RS, 3 —2ED
L EREC L TWwa—EIE, 0L 3 REEOHHE
RIEREESHIEL TLES L MBS H B EEZ S
ha, i, FEOEGRIBRERICL->TAEL
wEash, RYEEEMILEZZ 204 TREA4LED
FmRbmERmSEL, FRELEY (Fig. 6).

ELL 4
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1 2 3 4 5 & 1 L] 9 0 n
5 B

Fig. 6, FFRUIFORBERST | WEHORT
DEELE L WG TIIFREEN'S (0B 1
o, ALY HEFHTRET2ELEL.

(2) #EREMESIEIHIAS

3 — FERBRLEY T A 5 A Ml SEOE T I i,
P T HIRASTEIE LT B 720 Th 5 &\ 5 EERRE
PEREZIN TV 5, Chiodini 5'N3 I — 2 HTHRIEL
7oA DIMfE Y 238k % CD4*, CD8*, yoTHIRIZS 1}
T, CD4*THif X3 2 thoffiffdy 7 K E 21— 3
¥ DB NI, T OFREE, CDATTHlEOHIRRR
IS ESCDS THIlE (Y7 vy —THIK) &>
THHENB Z &, S5y THIREBHY 7L v ¥ —
ELTH v o —THIREZIHIT 2 L wi8iExRL
fo. Thbb, EEETE b ICI—= Y RIG(CD4*
THIfEA G %238 HBME T § 2030y v o4 —T
MR OBEREMNET L, #hiC L D9 7 v v 4 —CD8* T
Mg g L L CCDA* THIMR 2 3NE 3 2 fo b L £ 2
fzis10) CDA*THIfIE~ 7 0 7 7 — ¥ DBEIEE %5
LT 3IFNy R EET2EBEEHATH 20T, 2
MmlshtTLEziE~vr70 7 7—oho3a — 2 HEERE
WA B w39 I—2FHICL B
H 7V y b —THEOERLOFHE R~V A 2 AW
EERTHTRMEE N TV B, L LIFEE, CD4YTHI
OGN 1L, WL 2hDYA bAAL DNT 2 AH
BIRLTWwB EWIFEZHEEDb->TETWS, i
BROAETRIBEE~ 2707 7 — Y OHERTHE LS
& LS FRAMSETLTwa L Wik b d
510

EZBTANAN—THIIRIZESES 4 b A4 > OflisE
e ThlR ETh2RbhbiF e Twvia, Thlic k- TRE
FENBIFNyEITh2EISIT 22 itk »Ta—=>



Iy T ERER M5

KIS0 & 5 et RZEIGE 258 543, Th2EET
BIL-43 Th1OENC & - CHIfaMEfE #40k L, B
fa G L L TIRERBEICE 28T 5 2 LBH s
Tv 3, i, Sweeney 59733 — F BIEG4 D B
D EHIRUERY) B EAA L L, IFNy L IL-4D
BEFFBE OB 21T\, MRS TIEHRF
X D HIFN 28, Wil FR4E TRIL- 4D fn FFEIREHS
HNMCE NI L2HE L, T ehb, FBFF
TREWELISATUAMZ b b &hi 6 3 —= Y KIEHE
TLTWw3ED, ZHEThls ik S, Th2ssiEibs
L0 THBEHRBETEILMNTE S,

L 2B THIRAE A B Tdh 2 BIEHHE LR E o
LTHIFNyiZ > TEEEahicz 77 7 =20
—@{bER (NO) PEEFR2HET 2 a8 T
3, EE, IFNy/IFNyL 2 79—/ v 27 7 b= A
TIINOEALRE R K DT, FEE OMIa PSR % %
TERW, FLNBEREERREE I LIFN ¢y I3EE
MEREART I EBRESNTWVLS, I—FAEHNOK &
STHREESNEZ L RHENPDSINTRBEHY, b
TIFNylZ KVl s hizf=r07 7 -V E3—2H
DEBECLBEERAZV_VONORELET 5 Z LHT
Elownicw, MDRAAEI—FEOEREE H £ Ml
TERWVWH VATV THEOT 707 7 —PHAREK
IBTNFa bt Wi ROV A b A HEELEEZLD
ZEMRESINTVEY, I—FEBLEHEHETIEITNFa
BEESTGELTE Y, BREDOTNFaidiEiftv o7
7—YHRTOI —ZEEFEE 2 - TRAET 599,

5) RESFHIEHNE

(1) PRUXELISA

B, FlAsh Tw A HARLEAELISAIRER S48
19854E IC [k 2 BFE Lz, 2 OELISA TI3FER SR
ZEHALTWS0OT, REME*Z0% o,
MOMERH TGO/ ANVY TR, 23 VFNIZTIY
ABOBEICRE L BT BRGNS TS 2 & 138
geohbhwn, TITHEEEODEVWERBTETDH 3
Mycobacterium phlei (7 v 4 B) INEABE A THAR MK
RN L, ZEPEEREAT S, ZORFLERE
TEHEOT7TA VI 4 7#IgGLIBET A2 LIk
TRIGFHFEMENE L BEI NI I EE2FERL, TN
ELISA & Affidfzwomsisa ke dnwTA—A M2 Y
7 OMilner 52585 L, RBILMNK %2 Fv411£28% b
OIERFFBHEDST 2057, 7 V4 WRIARIC & - T
B8 9% EFTCH LT A EBERE L., Trv—
7 ®Bech-Nielsen b RIRELISA DR A RS T
ZERRE LY. EEDOELISADF ik 2R L - E M
ELISAF v bEA—A FZ )V 7RKETHH R
h, BEYE, EFtomETELIB2EEE L TRE
b FIHESNTWw A2, b AIKED
IDEXX#®DELISA#F v & 7 AFTOREZETD1,392
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R OREAERO—FERIZIBY L EWEBEEE2FRT I
EDFERR I LT 2 5, Sockett & ™ ZE BRSO ANEE
HERA1TTE O MG 53 5 CF, AGID, IDEXX-
ELISAD#HAHERE 12, FhEh38%, 27%, 44%
ThasrILhs, ELISARRER TCHENRLT WS LIR
ELTWw3,

& Z A CELISADOHUAFIRHIRREE 1, RHEOHETE,
AHP O3 — 3+ EEER EFEPORER) LbLRERE
OREAH 2, FEHOBRF TR, HEHE»S DR
8, h, EO3FICHT 3L, TAFROTEBYE
£ (FEELISAindex TH0. 6% BHRA L L) 13,
85%, 58%, 42% T - 12*Y (Fig. 7a). Jacobson s+
IRIDEXX4EDELISA* v b %12, 4708 E DM
22V, HEEPEH L ELISATEB R OB % 3
~, fHEEEH 2D O3 0 =—FH>100cfu, 10~100
cfu, <10cfuDBEDOTIEE M X £ Th94%, 58%,
21%TdH s Z & #R L1, (Fig. 7b). % #2Condron 529
b 82EA DIV ELISATUAE A DR EARMIRT R L 5
53 BERRT & SR ARRE & AR R 40 1 Tl L 7,
ELISAHE QO IRERATE T IISEBIED b DI351% 1
EEEAH, REASITR L NIE86% 3 — 2 H
B L EE Sz, Sweeney 51993 B E O
1, 146EEQOA M IS %5 SRICELISAIZ & 2 HEE -0l sk
BEI345% (FFEMEIF99%) TH 5 LFHlL 7z, 772l
FIRFEOTUEB R IZST% LAV b DO, ERER/HE
EHEOTAEHEEIILTPI%THD, 0k ik
HORBRG ORI IBRANDH 2 Z L 2iEHL:. %
HH/NFEFOELISABHEESEWZ L 255 2
T, L7077 ATRESRREOHBAEHEEL T
& fo1, HWAEDELISAF v b OB RAE (ELISAE
0.4) FIEFFREIIC L 2R ERDRET B L5 ITH
BIEBELTWwS, HE#oRbezT T2 LT,

iEEEEE (%)
80 B5% (‘a) 100
BO
10 80
50 58%
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= A2%
. 40
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20 204
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E= - ® 0 &

#FEPOHEE
Fig.7. #MEPOEE LELISAEBMEEDMEE

(), (b)w: {EL~LEE (BETOHE
BIEAEEL) 4T, MRS~ R
RISA MES 718, ABMEIEY, &
(et I [T HEEE L ELISAOHRIC L 2 E
HIREAWETH .



10 I OERES 4R

MR AYE % T2 58 (UAEEEEILET 4 %09
R IEIENTH S L WS IEHL b 5, /A, b
ETHRENTWRREAFy F (3—32749) 13,
KA TWERAISh T REEEELL-bOT
Hd, 470X v— b MNCRPEEZRESE, 700
ERHRE 1 BB L U2 &b SRERTERE AR
W HETHE S iz, RIRELISA O F ik & S LI 154 /M 23
AL, ZOMICERSTE L OFNFHEARSTH
M, PEIC b ROICBIITHNTER229 L LT
D& > %3 —AREFEFEZFH UELISADRFES
TIvonTEh, HEAE - BELb L VERE
Wiy POSERND Z LA NS,

(2) fthaELISA

L, I —AEFEBHRKGIEEGN 7 v—=
YIENTED, ZOHEM2EE2F A LLELISAK
PR A LSRG a5, T4 b b De Kesel 6 1329
I — AR 34k DadHiEREES 7 0—=7
L, TOMBZz A KIBETEET S Z LicliL .
I BRI E I — A EbRE RIEL 728, RE
LA OMBEE208E L ARG Lshotcl bk, 22D
i % AW 2ELISATIZ, 25800 3 — 2 RSHu4- 3t
HELD BAERCEHVODEERLIzZ L2 Ed bR
Homeiiie LTfFManhiz. Lrl, 208,
Vannuffel & 1329 Z D 34kDa#iJiE % Fvs 72ELISA D&
W fififiE % A L, SKERED 3 — 2R 4 04,
Witk %o L e O 1Z210dk (70%) THB Z &, _UF
— T3 —AFEREDEWLIEOEEFHEETIE S %
B, F fo OB TS T4 . 6% A 2, % 123808
DFEZE TS 3% VEERT I L el LI, 77k
b, 0L RI—-FEFRMARZIIEEZHE VT,
ELISAOFRMEICHESEK 2 b TH 2, EE, 20
34kDa (peptide a362) &HE{R-TFHEHIAUT{EL T % 38kDa
MRS FEEEC bTFET 2 2 L REHE s Tw
L0DT, E5RHRENE S, TiFAREEREOR W
[REFFET 2 I EHANBETH B3, ZOFFICHEEL -
EATH 5, El-Zaatari 53133 — 2 FED35kDaE H
2 —F T3 BETHI—FEHT /LEDHENA T
FARXTHZE, ZOMBPIATEERWIAET Oy
b CRTBEMERA208H0 5 bT5% BB %, 7215
FHOIERBAPA 3 HOF R E R Ee M+ R o
ERMmE L, ZOME THBI v 2 TRCSL-
ELISA, Allied-ELISA, CF, foEilifnE ORE iz 1
Zhd3%, 59%, 38%, 2T% TH 5 Z L SAEFHED
AHEZEHRHL Tw2, EATURMAMC O FED Y K
T2 /= HiEEBOI:ELISAOH HH5RE
ENTWw3, ThbbI—2EOFRES MR & FH5L
LIz RT F /= F Ui % HW2ELISATIRE
PESIET4%, FREMIR9%TH D, HROBILELISA
DREES0R IR TEWRE 2T & 512,

(3) IFNy48ZE%
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IFNyiRELL, 3 —= Y RIGIEb 2 Mile g
Bk LTS Twad, 3 —2BEEBEHEO /3
D VALEEIMEIC 3 —= > PPD% ¥ OME Nz T—f
B#ET 5 L, MEFEGEE~ NV S=THESKED
IFNy 2t 4%, THZIFNyE / 70—+ Liilk%
EHELIz~4 7 o 7 v — b CififR L, BEREERIFN 5
W TRHEERT 3, 3 —= RIS THRES S
EERFEI OB - i, TRREELEL, T
PAVERAE 6 4B (ZIAREFICHIER A &R E R T
ER) #MRITIT - 1-HRE T3, I[FNy-ELISA DB
372~93%TH D, HiERAERMELISAICERTELL
EVe EH S I KR D 3 — A H 2RO KBRS
P& T4 TRIFNy-ELISA R 2 ~ 3 4 BB 355
EL, DIBEB LA 1ERICHR D B ety
52 ERMHERLE (Fig. 8). Collin®2d105cfud
I—2EE3EROBEMEL - 4B THTIE, IFNy-
ELISAB 7 2 BBRCBIET 22 L, ThiRUE»Z
ELISAYitkOBR 3227 A% TH B Z L 2R, 2
— A HEE W RIBOC N 3 BIFN R 4 M & A i
HETH, FERIOEREORMNIC B 55 RMESTE
HERTW3EY, Z0& 3 IKIFNy-ELISA B4
OFHHR I IR b BEOENRKEE AR ENT
V3, 12721, PPDD X 5 R fERPFC 3R
ABEEENLTWE20T, FRECEIMESDZ 5,
1, McDonald 55913 3 — F BB AL -2, S2ERIK
Jerd, JERPTEENRIC 2FEL EICHTz BIFNy-
ELISADHER # B L, Bt 3 2 R AR
FICHRTED TEVWS OO, JERRT4ETE BilEs
52k, ¥ BB BAEAIFN y TH B2 Ry
s, BFRMCHESES L RERLTWwS, K
HEOERELZED 2 7-DH1 13, MIEHERERE I
23 —AEHERTHECE b—7H#ETO70—=>
7 & BB TURIEB B LI TH 5.,

6) Aithna—+HE

(1) it~ a—xEBT

I — 2 ROIRENPEA IHEFI TR S, LT
LiFa—aEHBGHEE s LI v DhDHfELRD
2, SRS DWW THEILTO I - A HOFEELH
~fzTaylor 5" D1 LA, 9T (34.6%) »13
—FES S TH S, INBFEEN L THETFS
23— FEBERT ERESE I EEERLTY
5. $LEALEEBUCALASRARLICL I-2HOR
ABBINIBIEETRLTWS, EE, FERG
SO S ) OEETI —FEBHES T
B, KEORKILHEE TORERLATRSH T,
22/81#fk (27.2%) OFE LY >/ S#ikU9/77 (11.7
%) OFIHI —FAEAHEREERETHEEZRL T
5. MO kR SELISATiUES &  PEE it D% »
£ v EIRUHLH OB MR 3HEE RO R
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400 73 m J-PPD
350 3 O B-PPD
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# B % B B

I—FEBETEICE T 3BTRS ED
i XEOI—FHEHEBEOBL a1
FHTIE, 1~25B#BICmiEdo THEEIC
£53—FEHHE (J-PPD) BEE (a :
IFNyEERIE b @ 1) /N EREFEEM LR A°
(5859 5. 4#EHE (B-PPD) Rl L ¢
& J-PPDHRRIMICH LBVWRIS#RT., &
TR ZEIRE (ELISA) ICHE~TRHERSSHIE X L
THOBEAMAEL.

LD LVEHEREZTT. ZORECH~LIH50m
PEEENZI-2BOEKIZ2~8cfuTHD, V>
INETE 2 cfu~IETh o1z L5199, — %, 53— 35
WCHEE R U7 4FRRIC 810 5 126D BT FEEE4ED
WE, R, HHEIOWLTORERETIE, 36T (28.6
%) DIEEFEHHETHD, N (22.2%) DOHIA,
3TH (8.3%) OHEIHA» S I—2EBLHEEEALTYL
%100, FLEEA SR L /2 3 — 2 I3 FLARAR SR THahE
22 EREVOT, AP a -3 HIIGEREY» &
HEL 7=~ 2707 7 —OHMAT % /i L TR L % % il
L, AR TLEbDLEZ NS, Zhi3, X
DEGE» SHA T 6N D, ThbbRFELESEHD
1M % TR T — FBPCR 21T - 70T 4 EHp
Z, L»b 4P 3 HORMPBEIK, T, B,
FAER ) i B BT H - 7219, F 1 EREOTZEO
M Z=3f5 & LI:PCRIRFI R T b, JEERREm 0
1SHPISTHA M, JEOEREFER M 051 T 30T A3l
ThHoR I EPRESINTWS, ZOLIIT, IBEE
BER» STl d — A BB~ 270 77— k
D MATHEIC A S ISE LA D AlEA~ b T — 2 BE5 R Hs
BIDI3BZZLICEERIES S LEND S,

2 FEI~o3—REFR

KETRABBADO I -2 HELOML,AEE > T
V25, Nauta®V1350% O EEE A, £ L T10% D%
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Table 1-a FLiAHEIZL 25023 3 — 25
TEAEEHEE(E

e %ﬁ%ﬁw AHES AR ALEE cxpxaxy

& (c) #&E(p) (a) (v)  (cfu/8)
ol 0.4 0 0 1 0
JEHE 0.5 9/77 100 0.95 5.6
¥ Hm 0.1 9/26 10,000 0.8  276.9
Table 1-b #@EBFRICL B/ N2 b3 —EF

LT
e g SWIENO M LFOERE AL cxpraxy
B OB e ) (p) EWlW (V) ey
f# HE 0.4 0 0 1 0
JEFHm 0.5 1 0.2.  0.95 0.1
FEOm 0.1 1 3,200 0.8  256.1

F* PEFLIRFCFLH 1 ¢ it L3E(EL Omeg D 15 3y % (R 5
Table 1 10%DFFEF, 50% DIERBREER U40%
DIFFRBRFEBCIFH CEES NI/ L2 3
ADIA—FEEADNS I al—2 a3 »EFIN, a)m
ITHILARBITERIC L ZIEAMEE, b) BT
EEFRICLBBAMEME 2) RUD) O/EHES39
cfu/l (0.5cfu/ml) &#%, Table 1-athDIERFER
URBFOILTEBIEERL, BAEFADILA,»S>NI
—rESBEORER L D, BEY, ERE
L OILEEREL, BRRERNNI S ENEN20%, 5%
D EHETE LTz, 10°cfu/mIDERE TS, BIEAILHLS
INZRAMIRERE (Z 50 TIE65°C/ 158 D nE IR Tee
FERIZ W20, bAEDSIERIZT2C/15F U Lo
IEAEEHEES TS,

FREDFTET 2 100BEME OB LR BE L, 8
N Z AP TER CMIT 2N L CRAT 2B i
L7 (Table 1), ¥ 3 ab—v a3 >3, ERBER
US4 OFH I XImfT 2 AL €, ZHZi100cfu,

10,000cfu/ L @3 — 2 WMWIBEAT 2 LHBE L T
5 106113) & Al A1 L T ORASUIIERIE L, F5
FDZENZFNH0.2cfu, 3,200cfu/L LEEL T2,
Table 1-ald/ s 2 3.1 L ~NMITENLTIRA S 2 3 —
AEBHEEERLTED, BHREDSL 2 HADTE
REBIIFINFOEE (0.1) X FLHHEF0=E 9/
26) X FLH-HERE £ (10, 000cfu) X FLAEPEZE (0.8) =276.9
cfuk e 5 JEFREED /S 2 AOBAEDE 12 L b
5.6EHHaNS, fiif, Table 1-bizfEF MO HEED
BRICLZBAREERLTEY, Ihb s s i
EEH256.1cfuk 2D, a, bliE %2 &5 4 2 £539cfu/
LN A DHEEBERERE 25, EEHXOME
FLOBEEREOERE TR ] BREOEEIEET 2
& B2 L, INESLER e DHEE B R 8 12539cfu X 0.01=
Scfuk BE SN, IBAMBEOSE I, HELHLT
VEFLE E OMEEILAIZ200cfu/mlE B A(E & 3 2G50
BRMBBID S 2 EE3NTVE, 3 —FERRE T



12 L ERER “FHERE

SRR IZEME Iz > 105cfu/gD 3 — A B EHFE L T
2H50DbH50OT, HEEILLYNTIE EROHEEHES39
cfu/L kD HEL DI —FHEBEENTHBAREMREL D
3. KARBRD LI, 2055 KA 2TRELR
MEEER (oI AR WIREE) TinEVLEEL 72
BER—E03 —FEPERT 2EEEND L. EE,
1991~19934F i SEE R O RE /NGBS SIE L 72
L3124tk th22tRkiEk (7 %) 83 — A BIS900PCR#
HTEMEETRLE LrbZ0d b181E (82%) T
7 ) —AFERrvy MESSPCRIBETHYD, Zh

BEEFOLOBEENTHAILEERLTWAS™,

iR L, TOIWE»SIZI —FEBHHES
n, BHOSAILOMBWELERECEL TERR/BI
TIEDTERWEERRT M,

(3) Zlitth3a —rEDFEAZRFOER

49,003 — FEOISGREME R, Bk THhRKA
R OFREICEE Hv 55 EiRERENE - HTST
(TL7°CIGEIDEE) 2T L {FARSGNATW S, 4
SR QBERE O Coxiella burnetii vy Z DFEIFTSE
SIEHT BAH, T —FE IR Z LD M
RREV, THb b 1055cfu/ml, 10°%cfu/mlD 3 —F &
EFEU IO T L4 T, HTSTALERZIZS0
%, 96%DEr» s EEMSEL S, *7210%fu, 10°
cfu/mlE S ErXVEHRORET L, £hE10
%, 14.6% ORI EORFDHERE S h, HTSTHR
EAE® R O R10%cfu/mlIRBOMETH S L
Fz3438)  F #:Sung & DERTIFY, 62~71°CTD I —
FEEAEOILH D TOEREHZELERY» S, DE
(1log, A iz BE ke e % &5E L10Y, 10, 104
10*cfu/mIDE TRFEEREIC Zh € hll, 23, 35,
4T %3 % £ L7z (Table. 2). Zhd DR
&, 10cfu/mIBA T TH IR I 28, > 10%cfu/ml
DO L~V O 3 —FEBERIICH L TR ML
OHTSTTRSEEAFEMENFEONLnELI L
Wit d, LI AR, IhbOINBERREMEE WV
=7 AEE FEEESNYR) 2U4—F— A
WC—ERME T2 3564 TIToTE Y, THIFFE

Table 2 I—FEOINBNIR (T D ETRME ™ | F
I3 —xEOMENIEEO DE (1/10EE
BOICET RS A EICHBE KT

ERE TOSELRERE
Eid 100% 5B I B4 2050 (80
(cfu/ml) 62°C 65°C 71°C
10¢ 1373 287 70
108 1144 239 59
104 915 191 47
108 686 143 35
102 458 96 23
101 229 48 11

E2%5 1999

THOFARBEHFELZEL L RBLTWS L iZhngd
Jzua ko S MR Sz, & 2 TKeswani 5934
I A EME AR L TERER 21TV, 105%cfu/mlD =
7o 3 — 3 HEIE63E305, T2E1SH M O T5E
ST B T L 2N DTz, X 5iCStabel 5V IIFFES
OB TAULIRLER 8K L 7B 2 7 > v AHE
(FERIcELFS B 2 5) HEE B T2 #A~N,
108cfu/mIOEVWEIRETH > T H65°CULETHNIZ,
15HETY RS T 5 Z L AL 2. 2 D5
TRIERDHBREE bRRICB &, Zh T30S
BTHLHEDOBOI—AEPERET S I L E2HERL,
AP OEOMBUESER T IRHERT 2 EE IcEER
RENLETHS I EE2EFAL 7. FEDGrant®> D
AT, THEVEDE Y 3 #kD 3 — FE & v, 1057
cfu/ml & V9 BiME O E & LR L15F R ol
o (Wefrh OEEE AT EIRE ICE L T 5 15F NS,
THEBRERVEREL L) LEItBWT, 72, 75, 78,
80, 85, 90°COWVLFTNTH, 5~ 6logl0DFPHH -
72 OO—EEROBRESAEDONTWS, LpL25
BRI nEEREEE T LIS THEEEEIC WIS
foZ kb, HTSTOSEFiEE L TRELEA LD &
WIPREREENETH S Z L EHPAL TS, Zh
BT, Bl, EEOAFA——<—4y MZHTST
G e LTISMWHEZ2oMEICERT 5B E Lo 7.

AHOAIEA—AH—TIINTIZ L, SRALER  130°C
28, 71U —A 1 120°C15%), /88 —-3—7L b 1 95°C60
B, F#—X I IFCI5HOMBULE 217> Tw5, /3%
—, =, F—ATRRAILCLERTRPESR
DI INEILIR & 72 > TW B 48, EkOFakEsbk %z
10%cfu/mlis B - % L 72 3o 3 5 73°C1670 [,
92°CISHEMLEE T Tid, BB I N5 I EWHERRS
NTws, ZOZEhs, FRANTIERELTHLTY,
HHET—EORMINLIHRE TG s 2L B IC 3,
I -2 EHSEET SERERE RV EATIY,

7) A —FHEORBREE

(1) RBELAOBREBEE
EERANCIEY VR, NARY —, AMRABTHFIZB
VT ISEIC 3 — 3 EOMBIPEIE S & b i 5 Bt
AFEHRESERE NS T ENTAHENT LS, 1985
EDEBRRY IV TO 3 — 1 EER B AT ARG
TN L399, 2 OHOEFRE 24\, &,
WE T IS ER R D 2 Y FI2 3 — A E ORI
PHERE SN T WS, SR OEETEAFBARG &
—HT B L5, EFHEEVERE LTV 5%,
(2 BSOCDEHIZX T DIRE AN

HE D Chiodini 5 #519844E1Z 3 A@Crohn’s disease
(CD) BEolgE» s 03 —FEao MR E 28 L
1z, LAk, 19934Eic Wall 5122 03CDBFE 28 A, R
IG#BHI0A, SEBRF1ZADEEMED & Mot =
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REAZ7xa 77 A MEMEMESEL, 20556

Nip & D ERRDS ISO0BGHETH - 1o = & R LT,

EZ 50, CDE I —AHOREFEMBEIZ DT I,
R, MEEN, REEN, BN, S AT
MEOCBEL2EET 2HBRIBDL TH R, o3
— X REFIMESI T, BERARC 30 a —2KES
AL &5 I ASIEHZERN TOME O 3 — 5 D5
BAFEZ S, BEREFE, S KR I — 2 EH 00
dha, LirL, CDEBEOBERESICHIEEE DM
BREZDIFRE 1T b 2201, Kobayashi 559 [£30 A0
CDEE OB EHEMB AR I —2H (CDARAEKkLE
), RUBKECHT 2HF(2—2EA720735
A b bHERICHRIETIRE) TREREG LTS, kL
bRUETHZ I Ehs, I —FEE2EUHBEOAR
NOEL D EEFELTWw3S, kEEENIC IS
DIREH IS0 FIPCR TOB MR % b - T, 3 —
AEOCDICB T 2BBEREEZH/LE TV EH, Zhdn
B IC DWW T IHEELREESLETH 2, FbD LS
(2, BRKIZ IR < D4 3 — A JRILEE J i 23 E L,
F I CHESRLALERIC I —FEOFEEAELDNA
W R 2RAET 2Rl H 5, T s 2 EE+hidi
HRZERLBEOBEEBC R —2BORE
T BEHEFHA PRAL T AT AER L Th
R sdkn, FaffE&E st —2A 5 ) 7 OCDR#E
68 A D ISIOOPCRIREE T iZLBIMEETH D, %7
19974F I ¥k S M7 EE T D30 O B#E DR EHREH
B ROISIOOPCRIRET b £HIRETH - 7259, iz
TI99BEFICERE AN 7 5 VA DITADCDREDBE
MM E R FICTb N2 IS900, 1S902/IS901kH:
PCRTE T RTOMEMREETH - 121, & 51z, 1998
FICRE SNIKETO2ALADCDEE OIS EHECIx
PCRT 1 MEDAMBHIETH D, Zhi SRk
I-AEHFERETCEEBNYTH o, LED 4 3RE
2, 3 —FEDOCDANDBSIc oW T HEMN L BIEs &
2 TWh5,

8) BRIZHETZCDERICHT IR EE

D HE T 13 B H K% @ Suenaga 51053 & #] I12
IS900PCRIREFIRE %17 >, IOA DCDAEE OIS &1
DL0B BT H o 7o b DD, 18 A DRHEME KNS 4 B
HD61%, 16 A\ DIERTEME N L5 EE D8’% b By
ThHHIEMBCDEI— AW EDBHEMEBEL T
545, MEFMRE (2 —F2EEBERFE 2RV ERG
TRZW) TECDEREHTCOERDEHEL|MEL T
%199, ZORETIICDUAOMBEEH THLER
PCRE &7 L CTH D, A& N izPCRET OMEEHS
WBBETH 5. Fall, BKAKZEDChiba &191%, B L
RREC DL TR CER 2 N/-PCREGF % HWvTCD
BE 5 DISI00PCRIREE 21Ty, 30AH S D34J5E 4
R O ZiREE D) Tk, 2RESEETH
3 e U, 2I8ARTAY OKanazawa 5594 13

ADCDREE, UADOBEHRIBLES, 13ADIELE
MR B N RITISI00 PCRIRE % iV, 25105
ThHs I EEMERLE.

4) CDELI—XHLNBEATETSRENER
19964 9 A KE 74 Aa vy o THEs -8
S EER I — AMREFHOHMBETHRICB VLT, XKE —
A KT 74 FRFEDSartorld Mycobacterium paratuber-
culosis has an unsubstantial role in Crohn’s dis-
ease ! I —AEHCDORNR L 72 27z EFHLIZ RV &
BT 2828k L Tn259, Zhii 3 — 3 E»amic
Db B LW IFZ A URESEN, E¥8, HE
FHRUSHFHTHL 2 hTTRMLTWVS, &
512, 2> TChiodini& & b ICCDAEH» S D I — A H
T ERVICERE LICKE I A FH Yy P RKF¥EDOVan
Kruiningen""? i3 Bl OB E TR T O L 5 ik
Thag s

HH SH9824F I 2 ADCDIBE D S 3 — 2 H % 500
LThoitfrhTa — 2Bl EA 6T & 1228,
DIPIERLPSEEE TR, BErsna—x
B EERRIIBI 32 TH 3 — A OWFE - MEEBI %
MBEhebDT, ERETORBELDOARESE L H 2,
Boll D FREAARB O B (L ERE, PCRIRE, &
BIGERETR I —AEOERRFAOEDLY IZ2WTE
EREBRICBboTW3, I—RFEFICIVARD
I— AW TREMNERIND DS, BRESORKDHE
FKBIBJ2CDEEREMNIEL kWL, e, v
TrAEZ, AYEONRIF—, YLEZTHEDA
BHERPEPROG TRETNIEREDP S £ F DR
BEHENEZ DR TWI L 2EETIIE, BN
—FWACDOFRRE & % 5 LT ndsizv, FRESEM
ATHI—AFELEE POCDERELDETRE-TH
D,CDILBI 23— +HOBEBRICEBEY Lobh
HRETIEE W,

8) I—RHENEH LR

(1) I—RFEHEREICFETIER

RELEHVI DR - THFE - Ik L YT E O LS
I —ARPEDORERTH S, KD 3 —AEEHEH
THFRFFE 1 EEREMKE L 220 T, 48, ik
B ZIRBEE R 2205, 3 — 2RI B L
THOHFFIVIc2 E TOMMA 1 ~11FELEL TH
S EdS, FRELS1HERELEL T HHEELAIKE
% OB —FICHI/T 5 L 3FaL e, F—3
FIEGHETOL,0008HH 72 D DFERIFFHEHIL208H/# &
ENBZY, O, I-2HOEMTIZSEDHE L
WEBZEINDE TH L, WATHFITIIES R
BOBM5, 5~6FEMcbi) TH - BliEE%3—
AR ER T T ICABRHEIEOA TRBI LT &
Tele®, IZIZEALTEC BT 5 KBRS E L
AENTBOALHE, UTIRBNT2—A4EHTOE
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14
12
10
8
6
4
2
0
84, Jun Oct 85Jan May Jul Aug 86,Mar July Sept Dec 87 Mar Jul Oct Dec 88,Mar
BEER
107/1125 164/1084 9/239 22/B30 4/274 13/884 36/1054 15/272 13/949 4/1063 2/925 13/1053 4/1001 2/845 (/888
[5 P EREY AR
Fig. 9. I—FEBESRAMNERICEIT2HET 0S5 AORMBEERLBIE | 28X UREEE, ELISA,

- URIGEE 3~ 4AEEL, BEFOBRRBALHENLCTFOMETELTTH, XTIF

THREER L 1<,

AFEErFa x>y I —2BERDOEEZ Ca %2R
ZTw3 119974 3 H, BEMMECTIE, FLAT3HMAE
D7) —A b—IVEETI—2fmEE, AESHMET
18EH M MEfEFE, Lk 1 # AR oG 51998
£1 A FETIREOW, AF2HEOBELTERL 2.
19964F4 £ 0 B 5K EE D BEFFE2TTHMS BH L % -
)Pl_,l25}'

I — 2 ROFHBYETORE ZRE T 2 KD
HRIE, THERFOEFETHD, hbEnIEy
FERRLER NS 3. T4 L k4 & ok ELI
WL, I—2WELOTVWIE, - I L BHEE
T2 ERBERERD LR EZH I ENTESR, bHED 3
— FIRFEEARET OBRRE « R RSB LR
THRBICE VS, ZhEMEIICE D 28 FoHsE
MTHD, 4 LETROEME, +hbbEFRED
BenE L {EVwkDTHS, LROAFERKLES
Ty, EMFERREE LT, HHEEEDENR, HTF
AEAET, XESETTCOERAEHL T TS, HFEE
BE e LCERT 3 3 —32ROERER, T4 %
A OWAEEE, 4F - RERMOmMEER, HIE
DOMBAHBEEICL > TAELS HEARIT B I LITE
%331_

Obasanjo &I JEEREEE L ELISA % WL TH4RFD 3
— RIEEREATEL, WL OhOMEETEEITEL 2
— ARG REIRE OBRERNT LTz, TOR%E, BE
AR D WEER 1 &7 % L BMEAEERD & THID
HIIL13E v XE13) 1o, FEEhciEEETL,
Z Zn o O BEAEE R F R 7 ALUEIER RED10. 3651,
BB R T AR LR L LT 5 L,

ZOWBETIZ403ED I — FIRBEREREER LT,
# 7z Johnson-Ifearulundu & FZELISA (FRE64%, FF
FE969%) FFVT24 4 AL L4 2t G 831 & iR
#L, BREOEBIE, HEEmkL BRGERE L
OBEEfRITL 1z, 3 — A ROFELGERE X, LS
FADETS (R - RE4 LIRS L OBl
e 3) EREETI3FEEM, 4—7,y FHEHRIC
HRENTEH TR /3ICEY, BEHICAIKEARRE T
1100 e Z R Lie, 2B, S
HIOI BRI, BLERE LR 6E LN Es L
3. INEAE - AHERETH»Z > THERSE, £
NENLCHATE~NDBREZHRT 20 LFLS
nNTwHha,

(2) I—AmERCESEICEZE T SER

I — FEE R B AR R OH LD
THHEGIZOWTHRS . Collns 529 EH5Ex SRR
R B RR11% % L 72 1008ESR B0 4Rt L, RREE
70%, 4F5PE99% D2 Wik % Fl v TS - IKLE 2
G TBEOFEREOWBEY I av—va Yy TRL
fz. Thuckhif 1 BRI S TR EE T T3
HIZIFELORNE#ET 5, FHIREZ LI,
1 Bl b 72 D ORI TF4 L Hfilrd 2 3R ERETT0.500
TFTiEmshiE, #hiZ0Th2 - %L FERkoE
REETHEONS. 20 - kL FAHEETHE 26
Adhid, EEEEEESSIcE R, IZFESET
1%L TOERECETEETAILNTES LI
BB EWwS, EEE, FEVHECBD o 721, 0005 R
OFHE—ERE AL T, SYELISAH AN
MI5%BIHTH - 745 (Fig. 9), BWiEFH (3 EIC



W O EREE 2 4R

b7z BELISA, 2 —=>, 1%Ll EO4$4 0 t{friE)
EFEOEEERE (ERMIL 0 5 A THFLA DM Z)
ORE® T TR, 13T 4 ETHREHOTESRE
REXOoR$T2ILBTER (Fig.9). 3T, wFR
4B O4EDHE L IERHEIE ORI, FERLORE
CRELEET 2, I—-FHIEVEEBEICEEAT
VAT, EEFELMANE I L TABES S LT
FZ LD LIRS, BREED T —2EH5E
LRI TARFERCAKI(ERK 2K THE W H D)
OBATE 72 13EB D ZHPR LR D 559, AR
A Y YT X—VEEO &S BRI ERTH 25
B IS DL FERHE TR EARETH 5. 4
EN OIS T TE10%cfu/gD I —3 b 1 4 HFEE
T T 525, HHHET I | SERITREE RIS B LB
H5, FIEEFOI — 2 HFERHIEORESET
THRETEI T %530, (5 -E& sk O HEIB O B~ D
BICIGED 72 A0k », FAOMAEEREL LTIdH4E
BEPBH—TNy FCRET S ENHEETHS.

FIEREHTEE LTI —2EBREALT
Vs B ATREME AR 8 T & W O THIZLIEB AT OFI A b ik
NEhTw3, 65°C, 302MMNE XD, PifkEES
RFEFLc2 23 —2EEEL /100 TIcEL s €2 2
ERTES™, &%, 3 —3WELROLWIIZLEF D4
PERHEHI DA b HEHEO—RE L TRLETH S
5. ERRFIOIVTIE, RITORMEEREIL A%
B, A LRROATHFAETHEEMWLT 5 I L5,
I— A HOB TR IO OBEENEHEE 5,

(3) IRITOPHEFE L SEDOBHZERE

B-1 : REGERBFHERVEREZEEED S
& TOENER

ELISA, 3I—=rRUEEZHEHREIL, I —FFDT
HEHERBRREFORBICLRDICEHILI> TSH
D 52,57,59,61,67,103,110,1 IS.1[G.126}, é}-?ﬁ b q— 37‘ ﬁ@%ﬁ!&mﬁ
DHULHERAT & 225 T < (Fig. 10), HFiz, 5 &WR#E
W2k AIEFETETOELISAIK & 2585/ (HEEH) miid
A OFEFERINE, W OPDMBI B\ TI—REHK
X B2EBELR KRR & T LI KEWRR L 725207109 3k 5
T OFPHEMTRAIE 9 T, HERLICHtT 2819
TEH L T34, ffhcits 243y 2 iy
THHELTWSY, #hs LEA—HBRNTHETL TY
LHRUZOMDFD S bEEFRMBOIEET 5 b
DIZDWVT, 5T L DELISAZIC X 2 REMBELED
onTwa, EEOERICH - TiE, HE/FRO
HEBEEROS &ET, RAEARR LT 240OHEHRIZ 1 mL
EERE2EME, RERBE 2ETE, 30K
BEOHFZFIEHORCHT 2 ARAM4E b EH 2 T
DY, HWEI L BEHRNERAEEED D LT
&5, bRMATOREIIERCH S L, BEHFKE
D51 AT & 2 FAE4 O EH#E TIXELISA, 3
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RizEsE—FAE
RELAS. BES. BEFRNEOEET 25 ELEA

ReEmEpae  REESIRILANEE
( ELISA, RBIEES ]

LR R R
BESRE (HiBHBFE)
[ ELISA, HBISHRE |

BESK (RRORREEOEVE)

REGEBFHERURSEERISEHE
TIEMRERICL D 3 - BEOLEHER
#l A5 RICL Z—FRE (MFER) TE
ENERESINZEBSIE, SIFICLBIIBAY
REA—THMEE L, FRREEL DITAIE
EREERAT. BFLRABE L IIER0T]
BEMOBWFHFIIFEMEEENREEN S
ETEEEK (MHER) 93,

Fig. 10,

BB L bR TH B -0, PHEESIIMEC T
THoNhTwE, FLBFERERGCH-> TR, HEF
LRGeS B B E FEFREEETTTHRE
SRFEIREMCOWTH, FEEIREBERMIEER
BEDb L TOREEERGE LI RHE (&
B EE1125) 1 X % EHEMK (FHl&ED2,/348Y
&Y BT TvehTws, ¥ TCIEAREECLLE
F Uk Bid, 104E BE T6068H (3L 4-4208H, A 4186
BH), ¥7-114EF 1 AR T2, 10488 (3141, 24488, W4
860TE) ICEL T3, Z OFEFIRE XFRERKOEE
b 3D TR > TE Y, Bll» s o TFakiE
HTO 1 BoREEELHFFS L2, AB, dbimptT
X HETEFA A O SR TS 354 on L T b FAE R4t
ADFERIAZG S -0 BT (ELISALE) %
EhifiL T3,

BB B W T RKEESILEA T TR, bRk
WOIz®», ELISA, 3—=>, HEEFREEHEAED
I ERA R 3 ERL L A D RE (bEE0EGE :
3, 6, 12, 18, 24, 361 A%) E{ToTw3, ZD
kO EEPRE 1 25 AN CEIERK L F
FOMENAEEE%E 3 ~ 5 5+ S bRk
IXATRETH %3138, L Z A TGN TRIEEL T,
ELISAREOHERIHL 2 LA L LTigish
T30, 20k 5 BHHE, TRl dznl
WAMOEEMFICBIDRT L, HELrLOEN
£ OBRHEFFE & L TENSELISA b REHRE4 o
TAHMRESERECLERTE 2 T LI, BERER
BRI SEN 2 3 — 3B TR 372> (Fig. 5), 3%
EREICBWT Y, 8 HERMNT - HEERELE
/BT ER (BoEfnsdizuigs) &
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BHIEPREINTE DY, 1FEIC 1 EOHRETIHE
mEERET e LD S, EE, FEEEERETH
D 7248 5 BIRFHRE AR E D ELISAB M L v 5
HHbHD., Lo TkSIEEM T COEMRET
i%, ELISAL BB E 2L THAT 22 LB EIck
%, 5, PCR% M iomREAR R b ik e (s
T"rLbIGEAsNS k3 whhiE, BmEbahEiz—
[BHhsZ LBHFETES,

(32  SEOBEMNSHARDOT THH

I —FEHEFORAEREE DT B bz, HERE
FRE DML L BREA LR EF S TWwE, #
C CREMERSS, T lgIskIc b 5 RER ik -
U TR R A D KRR AT §E e PCRIRAE & R 7 A
DFEFFRFENTIE & ERIWFIERT & 0 Chth L7z, —
BT RPEEFETTORES RO D3 —= Y REIZ
BHb 3 MEEREEHEDFE RO N TS, &
IS T XL, ABADIFN y b ¥ A b A 4 >
2 &3 E b o CTONERETHRGEREEOERL
MHRCHMOHATHS, SRR ECAT HL
VI — 2RI OMFEEEEL LT, I—FED
Y BH N e R AEA 2 & DS HUR MRS SRR
[READIFFREALIETH 555, Fh TREILENE - 5
RS 2 BET BT TATHEY Y A%
WIS BBETHSE, T ADRMKICLD I —FE
i le Py R e 1 DI RGIEE + IR C D BT AT T A e
M5 L (BES, Mycobacterium paratuberculosis
CRERE ey A B B EEIE, AR, R

me o
1000 0caH
800 1 mBALB/C
600 1
400 1
o 1 2 3 4 5 6
ke10 [c3H N Bt TSERS Y. |
:lmmm
53
4
3
2
15
n:
1 2 3 4 5 6
Rt AN

Fig. 11, I—>ARRRDUDO I A RME 23—
T EEIEELE, BALB/cw I A TIIIHERE
T OB EGE L HRES (N3FE) o
BREHTTL. —H, C3H/HeNTI AT
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BIOLOGY OF THE PLATYPUS (Ornithorhynchus anatinus)
Tadashi Tsujn
Saiwaicho 30-17, Tsu, Mie prefecture, 514-0835, Japan
( Received for publication : November 30, 1999 )

Platypuses were brought to the attention of the Western World in 1799 when George
Shaw of London described them in “The Naturalist Miscellany”. The animals occupy
much the same general areas as they did prior to the European settlement in Australia,
except that they are not currently populated in the State of South Australia. Also,
Kangaroo Island is now inhabited by those animals due to their successful introduction
in 1940. The platypuses are found in rivers and streams of eastern Australia, from
around Cooktown in northern Queensland to Tasmania. When they forage in winter,
they must contend with the cold water, the temperature of which may drop to zero
degree Celsius. Yet, they can maintain the normal body temperature of 32°C by
adjusting their metabolic rate.

In the upper Shoalhaben River, New South Wales, the population estimated by
the mark-recapture method was a minimum of 14~18 individuals in approximately
L5km. In Badger Creek, Victoria, the estimate by the radio tracking and by the
mark-recapture methods was 1.3~2.1 adults or subadults per kilometer of streams.
Radio-telemetry was used to estimate the home-range size of the adult males in
Gouldburn River, Victoria. The size varied greatly between individuals from 2~45
ha, but the differences in the body weight of individuals did not account for this
variability. There were no correlations between the number of burrows used by males
and their body size.

Because platypuses are nocturnal, and close their eyes, ears and nostrils while
underwater, they use electrosensitivity to locate food sources at the bottom of the
freshwater river systems where they live. The electroreceptors on the bill are sensitive
to electrical waveforms that imitate the electromyogenic potentials of fleeing preys.

Platypuses are seasonal in breeding activities and mate in autumn through late
winter. Young animals first appear in streams in January or February after gestation
and incubation periods of unknown length, but probably 27 and 10 days, respectively,
and lactation period between 3 and 4 months. Although home-ranges of adult males
overlap extensively during the non-breeding period, there are evidence of spatial
separation during the breeding season.

Adult male platypuses produce protein venom in the crural system, which is unusual
in the mammals. The crural gland and testis increase in size before the mating season,
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and decrease after the season. The toxic activity was purified by gel permeation HPLC
and subsequent analyses by SDS-PAGE revealed that the activity was associated with
the 4,200 dalton peptide. Three other major proteins isolated prom the venom had
molecular weights of 14,000, 55,000 and 16,000.

Before the arrival of European settlers in Australlia, the platypuses probably
suffered little from diseases. Among other thing, the European settlement has caused
substantial environmental perturbation by introduction of large preadators, introduc-
tion of motor vehicles, and translocation of potential pathogens. As a result, platypuses
are now often killed by motor vehicles, dogs, foxes, cats and discarded plastic litter.

In spite of all that are known about the platypus, one mystery that remains unsolved
is its antiquity. The animal’s peculiar mixture of reptilian and mammalian traits
suggests a long evolutionary history, perhaps as long as 150 million years. It is now
clear, in spite of its antiquity and its mosaic of reptilian and mammalian characteristics,
that the platypus is a highly specialized animal, well adapted to its amphibious
existence in the waterways of eastern Australia.
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TEAERE CBBIED 2 005 4 BB T L ETERL,
K2 DHIRIC & > TDNA/SY — Y 3R> T3 L3
Eahtre,

Il FEEETEE) & 0%

1) fif & )

A& N R OB KT Tk L TR %
T3 EHZ SN Tz, FEEEE O THEL - -
S5, BWATHET, BHRLSMEHEE 3 BERLAIE
AN EHTERED LD OFH% L, HOHO/®I
AN S, Ei, BEICERT 3EEL 0L C
EDAPIT - 12390, F#EH N S W MRosedaled =
=7 ) OKEHBERLL T aHEHEN2 | OPCBRE
K ZHEEL T2 4l e B UL, Wk L4
HEOSHERDYE, 55 A8, FEFSHEH, o,
WAREEY ) %7 =48 (land yabbie, burrowing crayfish,
Cherax destructor), *8 <Y %73, i, < 20OH
PR, B 5 Y Y (Gambusia affinis) & ¥ Qe
HRT 5. %< b2 2 LO0OmENH 2581 AR
TREICELL, #icfb 2 48 OMHE Tl af: X,
BR® DS T, D7 E i OWILIYIC L
BLTNEL, ZORERBRLE b OOEFIZE»
T,

1 Bl Ok IR i, S4B 0L BRI & 258
27~49%0, L COKMICIE L L TH% 027 < B
B11~17THT, TR EEEE T, 2 O3 L Willl) % £
ETHREREMA O OB 2HOTHET 3 &, #k
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LTI L T\ B B 150~200,43, K OF]
WHEIRIC 7 D K300,/ A2 bRB I L HY,K
FizEs Ao TIRE L TV 3ERIZT0,/ 4 & DiRED
& %45}.
ZDXIRAEEROLOEHOEBE ]I HOR”I
DEBBEEE L, k1, BHERDTIE24RFHPIC
4 b BT B {EME D b 3760602,

BT, # AR =7 OfIUOLeali THREHEE 2T T3
{EERD A € /Ny EIBIRL 72 & Z 514~30 haDfiEpH =
78 (1 EEZEMICER L, o 2 [ EERICE
) LTwadI s E N Goulburnll
(Victoriafl) TOREEZ WL Tt 1 {EffDhome-rang
Bk > TEBEbT2~45hak k-7, 2O
X IEOK E S LFRLHED b ALOE L ZEFEDS
fEws & DR b b %37,

2) WEQRRZER
HE/AvIiEE, B, BAEMACTEKL, BT
E+#fEsnpL/AAEZES L CHEIMEEL THET
3., ZOX>BARTEI LTAKEBOENHRTES
O REVLEORMT, 0Ok f»ERORE %
BaoTwaDTlExwbhhtEZ6NTWZ Andresk
Diiring (1984) 22134 & / N\ ¥ OBEIZIF EFEDHETH
25,000,000fE b OREOBHEZEROEFEEELBEL
(Fig. 5) # D Scheich& Z Oti)1E =5 (1986) »3
ZheohirBERETEENHL I LRl ZL
T OWRENZ DBERZESw (Fig. 6) Ih5HAR
oMb Lz b DT, ETOWZEY, 000EFEL T
32 L RBES M LTzisiessse BREE R, Tk,
SWEDSEIRER Iz [ - THAIE L < ftfatkicis L, &
Smsanis 135 1 THA L Tl B BRI FHE i
WA T LIcEE ) 1 KOGHMHEMREL &b, &

Fig.5. HEICHH¥ 2BEOBRREERENRIL (K
THEEMEEEE) pc, cones of push rod | ]
BREMEFEARIT TV IHRNMAI
(Andres and Diiring 1988 & V5| )

SIEE > T 1 ARORLHIE L 4 529,
IOESZHEBOMBEIRS0 L Vem "TTEIRICH RINT
5, TORERANShAEHEMOAEICEGS I
ZOTHAE/NYREELTOIRREATHEZLT
RN MBS & CEEBHE) R S EEIELL (=
EAREE,NT L 2120.2~1mVem™) 2FEHL TH

0.2mm

Fig. 6, REMREXEIAZIT TV 2R (BREF
28) oHETEOENE anf, BESREHE
csp, iBEIKRER ; ip, AR ; lbp, FERIRDE
ILEP A IS OFEEAS ; mas, KRS EEE
pp, SLEEIKIZ 7o > 1o REZRIED | snf, RERHRE
#i# ; sp, ETER ;< fESRIR (Andres and
Diiring 1988 & ¥ 5|F)
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RLTW3E, (Fig. 7)
(@) I OBIZERE, WABMPTREAE Ny
€7 7 (Tachyglassus aculeatus) TOHR SN2 b D
TH5,

vV 555EH & EER

1) %

—f&IZIX 7T B~ 9 A Z 2Kk TREITH) £ —EEIF
ERVIRL, RRL, 20b L@ 2 A0OI% T,
ERITRE AR % K\, AR S TEEL . 0~4.5 m
DIV EFF - LIIIVE B & h, TRERN TR
Toh, ZRIWEMMYEZ I TREICASL LT
i / BIZTY, SRR S U CRENLT m, EEA14 m

LZoTEA NSNS, ZFroENE ClI27ARE

////fﬁﬂﬁ EFEZBNTWS, EIPD L %R Ak,

02 ﬁ%?#:bf%%%%iﬁef, ﬁ%ﬁﬁ?&ﬁﬂ)%ﬁi&ﬂjé

03 NRNREETESO LCRCHEELCTIlshs,

AIHIFIEI0RBE L E2 o TWw 3, BT 30,

| FREFOME TR ER > TH 2 (BEELFE

2 L), ZAMMIE3~4 » B, BAPOIFRECHE

DO THEE =3 &, ETEDLNIAEERE» s W b8z

CLafa0Tcinsgk-TEFD. AE/SNTOHNRIT

FHEIEKEL, WrsRBROELE COMOH1 /3 b

H®5, LOERSEHEA T, KA, IS5,

ERENEEh, FRELBLLTY 20 home,

HEOEGCEISFSOEERBEVILETHL, (HE

NI 2~3mg/100g S E R, ¥ ¥I0.05mg/100

g). THIHEAFDESER & OF & B I N X

WOTEHREIIKT 5 2 Lok VWS RS AT

V%39, WML OYIHAFEE BB Y % Fig. 8 1Y,
ATHE-RF1A~2AZ3IICHETL 2%,

BRI R 2D, $AIC 28, 20% 14
BEEHET 2 b H B,

HHED 72 DR 2 HEHE D STk,
BRICib T2 & 5024 € /vy O&ERDhome-rangeld
E7% D &V, Victorial @Goulburn/ll, Yarrall|® % &
BAD) | THEH® 2T =0T b g 1 BTt A ]
Ligtidhome-range#S & D &5 T 248, SREHAR
BINODERDBEWGICET LI ELTWwE I b4
SN TWED, THSDOREIRTCAIE2.9~7.0
km, A TIFI5mbRBHIL, Z OFTENE 1 & T HE
EERDEWL, £, ThesDA0BICZAALED
HLBE (A—-B—A) L FAMORWER (A—>B—
C) BREZIN T B2, F )N\ 135 T 0BG

Fig.7. RLX& & OIEREORIRIZS L THESOM EREZRFD. Z0Z L idShoalhaven) AL DEGERD
BESAETHA, EESLUBB0KE, DNAMEHTIER» 5 bEFHHE LT 3,
RORSI9D THER (2 Hz) AR L 188 2) iR
B Y—oLEtnBn@BEOHmEs (mV B L 7z IR E RO ME— ORI T, T
em™) a) fEE; b) FEE; ¢) FEE EROERBOIELORMEICH 2 [0 whifLs:

(Manger and Pettigrew 1995 & 1) 2|F). 2. (Fig. 9a) 2 T8 FEAZ I HA S5
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7 days p.h.

day of hatching

Fig. 8.

#2605 1999

28 days p:h-

14 weeks p.h.

B LRORBEERMEE  day of hatching : Bigl, REAK, B BOEHEE, AIECRERRIEDMN, Ak

B L TEATICLTVWS, BBIEKRRAE, IPEILGREL TWiLw, BHEE3L ) 7dayph. [ REHD L
S 1B, HEOBOMICEA A ; 28day ph. ! BXEOEOESICHHEILABC, HWOEHEL 18,
B OB TGN £ THEAS | 14 weeks ph. | EHEK, BBAREICAIEICL S, FRIIKAL LTRIK
(8, Ao CIREHRIKAEITIE%, EI3RUMESHS (Manger et al. 1998 & V) 1k#51 )

2B e, NoBREELE, HiEED 5, o
Ak FEBFEOEVOR, REYIC S &8I bR
2% F iz, WIEAL - SR O R (scent gland)
L, B BRFEORVWEL T, FIKEIO
T FENR & fE 58,

M O FSE L S O TN L THEHR & o B
(Fig. 9b) &M OHEFEITE & BE R BRL H
BEHEZBENBE,

FEOWMSIIAEHRL, AT THENRIDOHE
INYOEEEAREISWED [T ] TEFZ
flxh, ZEL, *0bk b AEFOBRRTEICIEE
BLhol b DMmESHZY, HEE bOEBIIZ0.05
meES Uiz b 2 A EDOWEAERLY, Zv POKTIE
HET B b EERRI L, FEHAZMESE, b
D A OFEE 2T L OE b B 5, il #EORS

R HPLCH VighE ik L SDS-PAGERE THHT L 7255,
DT504,2000 7 F B ERL T, ZhichHFik
140,000, 55,000, 16 D00OEAbLE TN, £, T
1140, 000003 F izhyaluronidase DM 255> T3 2
LB S iz & iz,

vV IMi&

HE oY OB L BFHTS % Table 1 &
2 (oY, RMEKEHRE (ERIER) oz ek
BEDHFMEFULAEEOTHD, AREWIF L
MBI % { DBFELELTH0T, ZORLERD
FLENICEL L TV, RIS T HEVCEESE X &
BT B D TR OGO FE R Ol ic&IC
b, AE/NYOLFEHESUGEG LTS EEZ L
5. AE NVOMIKIZKEL, B To 28 IS,



HI CHBRER 22 4k 5

N3, THIAZHECEBIROS R I EhED 7
TUCIREBLL, #IR b BOAR & 12 1ZE R 2 72 © D ik
B IZPINRICEED & N TSI R 2 50, Il T oS M
DWW T idTanakad OFF L WiRED D H 3

Table 1 M MERIEAL*

Ml 9
MEREHR, PCV (£ .1-Y) 0.49+0.02
~EZ Oy, Hb (g1-Y) 19047
MERERL, RBC (x10'2.1-Y) 9.96+0.35
FRIMBREE, L 5.6+1.6
SFEIFRIMERERL, MCV (tg) 50+2.6
Fg~ES o E Ui, MCH (fg) 19.5+0.3

MCH#E, MCHC (g.1-Y) 3959

MR (% 100.1-1) 475+5.1
Bk, WBC (x10°1-1) 28.63+3.15
SHAFRER, SN (x1001-1) 6.90+1.19
FEELFRER (%) 26.0+3.8
FRfireEk, BN (x100.1-Y) 0.3640.10
FHREFhER (%) 1.1+0.2
HEHER, MN (x10°1-Y) 0.04+0.04
BEREER (%) 0.1%0.1
U>oRER, L (x1001-1) 20.32+2.26
D »osEk (%) 68.9+3.9
BBk, M (x10°1-Y) 0.57+0.1
BBk (%) 2.340.4
PRk, E (x10°1-Y) 0.4140.04
IFREER (%) 1.54+0.2
FFIEEER, B (x10°1-Y) 0.30+0.02
IFERER (%) 0.2+0.1
HFehER @ ) voehk 0.43+0.11

* Kangaroo/ll (N.SSW.H) THlifEk 8 S LIMIcmE X b 4
ffit. (Whitttington and Grant 1984 & b |/)

Table 2 MiED{b3AYEER;*

M2y A (mmol.l-Y)
IR (mmol.1-Y)
# (pmol.17)

2.13+0.43 (4)
2.58+0.16 (4)
103.7+15.5 (4)

JvT7F=, Cr (gmoll-Y) 26+1.4 (2)
K# (mmol.171) 31.5£1.7 (6)
PRI (mmol.1-1) 0.05+0.030 (4)
BEUYALEY (gmol.l-) 4.5+0.9 (4)
ALP, SAP (U1 322+£51 (6)
SAST, SGOT (U.1-Y) 715+52 (6)
SALT, SGPT (U.1-Y) 44043 (6)
y-GTP, GGT (U.1-") 6.8+4.3 (4)
VT FrFF—¥ (U1) 248141 (5)
AVATO—N (mmol.1-!) 7.39+0.81 (6)
FUZU%YF (mmoll™) 2.89+0.55 (4)
BMEER (g17Y) 63+3.5 (4)
RIMEES (g1 72£2.0 (7)
FNT LY (g1-Y) 32+1.0 (4)

* Kangaroo/ll (N.SW.H) THiMEM 8 43I L b £
i, HEOHD () AEHRAESR, ALP, SAP : Alkakine
Phosphatase : SAST, SGOT : Asparate aminotrans-
ferase ; SALT, SGPT : Alanine aminotransferase :
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y-GTP, GGT : y-Glutamyltransferase. (Whitttington
and Grant 1984 % b 3|H)

VI J&fs

T—a Yy XDARBF—A 5 ) T KEC AT 2
ETHDE/ NAVIZIFBEES i h - T DTl
L an s, ho%ins k ERBEICI —o w ot
DAEE A T /Ny QEFBEICH D 5 B O
V52560, B1b, R, ¥V (Vulpes vulpes),
A3 (Felis catus) % EDHE I Ny BHEAT 3 5050
EPBEIH DS  OF L OREEE S LA A 75510,
1) FRHEER

HEINVER PV RCER BT, A5HE
IZHHME U 7 (BAD81 . 1% 13 1 4E LU (IZEAE1+BLL
M) R ICBAR R < 3BT L, SEESLICHEIG LT b 1
FLIREFET 2 b DO IMEN T, 105ELULEET 240
WHTH2, ML CHEELHTHRINE T 3 L
HEOHE YD, WLRBEVEESL Y, BEONH
PHOFERICEL, BRIZx 570, BRkleh
ANVNTERETEE L2 L08%, BB 2 L
R#BELL, KPS Edo HRICRS DKL &
EOETHEBEEHS L, Ar ol LRSS
SBY, FEREAST B,

BT THE L 7\ iEosigs, o R O HiIF 4
DENED bRDIEINL T3 2 EDIHS I
T % DEFEIZEE L v,

THHETE B DA C AR I O B R T 12T 12 B
SNV, Y SERH10~50% b ARV 3 &
ENHEINTLE™,

i S BIZ 013 T 45K O Shik H3 i Hs ST 38,
WEFRTALEHEFL L DK 5 home-rangeAsifEiz
LTORWOTHMORECRD, EETHLLL,
HRBESDOEA»SMNTGES BT 22 b
HB., ZOLI R LIELIESEE NTRIAER h,
BYEZED I ANEY) €2 & — BTN S 05 L
FICHIFRD T, 1A PLALIbLD ERHE2E LS L
TIILET 5 C EHig sy,

2) 45

=W, & AORORE BT 2 78 058k % i
HILbdah, ok SHMBEICE SRS MHE
BE, o, KOFEHOBHATUKDICEA S h
TOFRCRIEELIFRIC I VB s hat v b
5,

Healesville (Victorialll) #aliicd842 5% /1
YOWBICET LR, 20%, 75RFv 2ER LI
L BRDIGB RSN, COZ LRI R=TTH
[El#k T dp B 510309,

3) B3

TARYFFWMD b F-IES BRI U -
DD EIET HEIFH S Iz ST Wi Lsinkg b 2
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ta) Crural gland
Reservoir
20 7 (h)
=14
. -
15 — :
e =2
@ -
< &
ParreFi L 10
testis ° w
weight 10 — ° 0 o g Paired
(g/kg le [ crural
body gland
weight) 4 5 — 6 weight
® o e® ° % Vile (@)
27 | < Pt 4
5 |l =
Sk . > Y. 3 ]
N L S e
ww ®q o i L] 4 . ® L
075 s
| | | | | | | | 1 | 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Months
Fig.9. HE/NOER (Crural gland) OERFEE *OAE (a), BREEANEROFHAIEL () (Grant and
Temple-Smith 1998 K V) 51F8)
iz o T3, BT 7/ 94 WA KRR LT/ Ny
4) ik OFMIE PR, BB REL{ED suvF v 2NE

NN, ¥FADBOE BT 5 L 2HED R
REYH, ZF2RFEEAED, hAaEEIFERMBME
L TCHRhILEDHE, FARZTTRIARAY=ZT ¥
FEMCFRE NI L DEE D H B3V,

2SI REEEOEIC R, KERAKR
~ENB T EbH B,

5) RRAHE
a, v4NA

WL, =4 Y VIFEORAGSHEL, HfaERR
O 4 EREENS S, ERE L TEELZY, K»
&R 55,

FLTNEY 4 VA © Healesvillefi Az B &, BiBD
BICREL, HEEREObE LS, KERE MO
AFERE Y 4 NV A OPUEICIETESD, BB,

b, HEE

Leplospira interrogans serovar hardjo = 75 D&



HI R EE A S

RIZE->Thi%k %% 2 3. MiESH5HE T 1t Shoal-

haven/l|D_ LI 7 £ /N2 D50% b SR LT
WaZESHERENTWE®, I hardjo (240 J& A+
AT, FORPFICHRE S LT finiia, Kook
gz,

Salmonella tryphimurium : 8E FTE < B,
BumfE, U > SERA 2R L O 5. 3o SR
B,

Aeromonas hydrophilia, Escherichia coli : ii%®
FRE D, B4 57980,

Pseudomonas aeruginosa : #HELDERE % 2,

C. 7 EREME

Trichophton mentagrophytes var mentagrophytes :
EOBE#5| &2z 7,

Mucor amphibiorum B Lic{BE AR » 7T
Wh7DEES5~50 m, FEX10 mOLERE, 208
DIz [haniz] 2492, EET2Z L b, e,
INBFERERS> TR ERVECT 2L bH 2,
FEERY AR =T DA E /Ny OBEBRERCHEOR

Lk

Fig. 10, BRIREAOEMMENBFEREEE X6,000 : Insertion X 36,000, cl, 4R
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UBBBLE>TWD, BRI N 2ILA, AE D4
RIFBIREHI30~34°CTH 5 T2 DEDE B L 2 \s,
FEDBA =AMV THEIRATZT Hibi> 72D
NWFTORMADE EXMNARETAH T (Litoria
caurula) DPESI X 559,

d. PWEE4FE

Theileria ornithorhynchus : FASIMERN OBk D
1 %BEICHONZD, ZEALEE, LhL, ghis
TIIRMIRD12% iz FEN A S 2 L BIMER % 5
ey )

Trypanosoma binneyi : Victorialll & ¥ A< =7
FERSNIBNSWIMTIRES i, = (Isxodes
ornithorhynchi) HSAYRE =5 251,

Toxoplasma gondii : MICHEME LTR SN 2555
AIRER BTz Vo,

Eimeria sp. T Ba&EH % 7,

e, PERMER4 R

Spirometra erinacei (FH) : filzEF 4 L% £ #2
Fo,

MERE ; en, EfAME

PIBZHERD | ep, EARIME | tp, EANE LA RIAEEE | Id, RERBDE ; le, EERRSMAE ;
li, ZEBRARIE ; m, A 2 L4ERE b, FRIER U, SRR |, EARMESERCRE L1 A4
FaLmlantBe ; | |, 24oslit diaphragm (Tsujii et al. 1992 & 4 5[F)
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Cercophitifilaria johnstoni - RFE &5, € DD
R IEL R IC T EL TV 552,

f, HMEREFAR

/ % (Pygiopsylla hopli £ P. zenthi) - W3R HFEFL
R e, EEEMDHIMERL, 1B EORRA
e,

¥ = (Isxodes ornithoylynchi) @ EIZEFAE.

g . Bk 4o hlmEgs

HE NV IBBHEHEFL R 5 TWw 543, BROEE
BAX IRy HFiEOWMILIY ERERIICRCTDH

265 1999

MERE LI ZEOAMKOEENR NIz, ZOh
D1 {EAEL2EETHET S L, SREREEHME -
o BARZR O—EBIz 1E 2 0 (EFFRC X 1480 Oslit
diaphragm#»*#8® 54 (Fig. 10 Insert), & 72iEfifR
MENIBETFEE 2R THHROBRNR S /™,
A Ey AR GETFEEOWEYHEE SN
0T, IhEt MEERADIgA, IgG, IgE, IgMHl
L DRIE%E & 5 ElgMIZ B OBERIEE & 5 i,
E FOBETIRIgMBEE EZHahs™, &7, IEA
V= Theileria ornithorhynchus B3IRH S vz (Whittin-

RN DT?
g’ Badger
s ' Lo mests

e s o et kg e

g R
T L 5 év
1 : &g
| <
o Wooden Burrows y ‘tE
=5 Seclion of i T §' ml L Ci':
OV SWIMMING. TAVK. 51 T 138
‘ 1y 1 — X8
‘g Wooden Burrows”
Y
s . i el e | e s
;i 5 I <L
. 3 . i
Cff simplifed lonong eleslion o | otz bty gy

Dlatypusary inkabied 8y Jack, Jell”
& Carrie™— Numerous cross durrows
fave been omitted to avold myﬁ:mr:_,

ELEVATION Ro

Seale ¥4« 1 Faot

g
i ORIGINAL ENTRANCE
M= 10 NESTING BURROW

O e L L L i}

GROUND LEVEL b

Teancaerr

b, 30.50%
- BELOW GROUND LEVEL

Fig. 11. #E/N>OFABEHES (Fleay 1994 £ Y 5|H)

Fig. 12. Healesville Sanctuary®|AfAEHESY (1995
FIFEEER) O—5 a, BRELE~TE
¥ b, BERT—I ¢, BEET—LE
TS bR

21971 (Fig, 10). 486 L #2 5 {0 B Ol = 7 5
E, 2 RS R OB RS R o™, KD 0 3 {fffk
WA 13 A S Ao T S EER I I B R B RO

gton®[ETE, FLE).

ZOBERSRAEOATH D iEd T 2 Lok
nhs, B4 OEETIRERSHMFIICIER E v
2O EVOTREVWLEHRTE 2™,

VI AE/NORSB EETE

1) fH

F—2Z 7 Y7 TIE19304E & D Healesville Sanctu-
ary, ¥ 7z, [@ CEE# & The Royal Merbourne Zoogical
Garden, Taronga Zoo (Sydney), ZOMWTH A</
Ny OEFEBEHBGRD Sz, (Fig. 11) fEEHERR E,
ARBIDEFE (60> 45X 40 em FREE) FREANIIE~, B
A0 7 ) — M ROBEB - (6 X2 X
1 mfRE, AZE0.4m), HHAOWE(3 X3 X 2m iz
B, ZhiEdligs ¢ s KR & -3PVCHOR S 6 ~15
m® k> 2 (PIE15X 13 cm) THER S LT 5, (Fig.
12) Zh s i3k L 4R R < e d il E TR
fibhTwad, SoiEFHIZEERKESINZ SN
%, ZhsOE T2 ORI L > TIREES
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Table 3 hE /N AAERBOE

Healesville Sanctuary*

Bronx zoo**

March 1990 Sept. 1990

o
FEiFIH=
(vabbies, Cherax destructor) 75.5g
(crayfich, Cambarus sp.)
INT—2A (Tenebrio sp.) 45.6
£7:W&7 72 L3 (Blatta sp.)
BHRohE (fly pupa)
g 138.8

& (Carassius auratas)
A v (Rana pipensis)
wThl

g
221.2g
24
50.0
MF—
15.8
78.8 453 ¢
7.8
1—2Ju
24

(*Krueger et al. 1992, **Crandall 1993 & b 2|f)

L, BROKEBIOGES X2 L5 8L Tw3, ok
RS FE OMOBGEE>1 3 o it —o
DEBERMBLET, ¥ REHOER*HETIEE
EDERETH 3,

BARADOHIZ IIHBR S € kS, WEPADELED
BFHOSREE D, #iz 1 Bzl T3n8
ZHRVHLTRBRE L TW 3,

FETRFHC LV EET2RARPZOMOEY Y
REHOTHOHEOBEMLTWEY, MEFCIRIZE
AEEDLSRWHELSZ TWw3, BHiIk4E S - %KkED
W= (Cherax destructor) & (Carassius
auratas) % BARAEOPIZ ANTHRICARIE2 &
iz, YAEERT—ViciEE AN THERIC BRI
BEHS Y, B, 7L OkERHET 2 L SBESS
BEL CEEEREET 2 L, LIELIEAYE
YOREZRE L THREORA I EEL TV,
Healesville Sanctuary* & New York Bronx Zoo'®
THATW3EOMEEL 5 Table 3 1277, ke
BIHMLWEROLOKBOEEEET 29 E2 50
Tz, FLTRAEEDIS~28YOETHES L O
Rb®% 5, Bronx ZooTl s 3 X (Eisenia foetida,
Lumbricus terrestris) #MA L TEZ T, %
INZIFEINS EBf, Pheretima sp. #IFA TR~Z
LB TOFHEXT VT HEERD 2 2 XTH—
AMZV7REBEBLTORWELZDT, AFiFE~
5 ZEDIMAEETH S T L IZEREE, %72, Bronx Zoo
TRAE/ Ny DEFEFIOEEHERES VLD
ZETHB, HFETRILEKRhomerange® b, #
DL, EEFLEBHD 2 DD 4 7Hb 285 5k
WEEBRCNET A itk o TEFBRA N LRT
DIFCHL L, AE/ NV OFEGTIZIEE CH L, &
CREOEEIZER b LR 22 2T EW LS5 T
b5, £, BRaZ>YawAh, PV YV—AZ
LBHR, MRZECLBFEELSHL, /5, =%
Ol e MEREIC L 3 b DR E L, R

ETHZD AE/NYOFABEFTOFELIRA P LRI
£ B EMHGEIRNRTH, FREFEO: DL T
R O IR RERE S UFUKRT &, 2hs
DEFEBREZCEFELTL2ESELOSATLS
(Whittisgton FA(E).

AEINVOETIL, BRESNLAGEZE| 222
EDREPIZ, Kb oRICBFEFEZHEL THEHR
CIRE L, #IELZ D 2EEEEL, EHEEKOKE
DR L D L 20% B0 L 7B I3 BF A s B L s S
CEEBRVEBLETTWEDMNERTHSS.

2) ¥om

GHET, AR b7V 70%  OfEHR IO
TeDIIFE R F sk s bh, EINCHEI) L i e s
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This report is an abbreviated translation of the first prt of four booklest published
by the International Institute of Rural Reconstruction (IIRR) of the Philippines as a
series of record of workshop they organized in 1994. Thanks to their open policy to
encourage the translation, adaptation and copying of the material for non-commercial
use, this is to introduce some part of their information to Japanese veterinarians. This
booklet of 145 pages is the first section of four booklest to cover the general
information. After brief introduction about the process of the workshop, as well as
some notes on herbal medicine, simple surgical technique such as bone fracture,
treatment of castration wounds is described. The main part of the volume is the
glossary of about 250 medical plants available for treatment of animals. Some 100
illustrations of plants are included in this section. An ethnoveterinary question list,
a glossary of technical terms, a participants’ profile and 57 references follow the
glossary of medical plants.

Although they are not so active as in human medicine, not a few veterinarians
in Japan are interested in Asian or Oriental traditional medicine such as Chinese and
Indian medicine. This booklet covers only a limited number of traditional veterinary
medicines in some limited areas of Asia. But this type of publication has not been
mntroduced, to my knowlege, in Japan. It may be worth publishing some ethnoveterinary
information in the Philippines, Indonesia, Sri Lanka, Thailand, Laos, Combadia and
India.

A, “Ethnoveterinary medicine in Asia” £33 £ 4 filtd 52/ MEFOWETH 3, 19994£9 H 2 H~ 3
HAN=NVDH b Y X TNV OHFLIYGE, */S—VEER, 2 S—VEEREL Y Yo, LOK%D
FHET A V= VBIFEITE ORI & > TH 6 [a Dlnternational Congress in Biotechnology of Animal Reproduc-
tion& W3 LEHDH - 12T BAREEHIT, Green Energy Mission & s 3 Hifk % 4t5 L TDr G.L.Shrestha®s, *
IN— IV DERR R EEE iz FEEOMFEBR SN T W,

R, ZHRIIRR(The International Institute of Rural Reconstruction) & \» 3 nongovernment organization

(NGO) D—2#1994FIc 7 4 Y E Y TRHMEL eV —2 v 3 v 7ORFBIEZ S5 TEw ] I RRIZ. ZOHEMOIK
HEEERLTwiw, L3, KOBAR, fIfH, av—i@B8d+H323L BAEE L Twa %,

ok FRATAF IR AR R 22 80 - ROk
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#ZTDr. ShresthaDiFETREHIE— R E LB TWREE, ZZXBNTIRETHS. IAMIFEREY
Z, l#s145E, IRBEW4IE, NEN2E, VEKENE TS TW0EEL kb x b, AR biFa, KA,
Fhhk, IOV TIE, BHIOZ DS, #RTEELT [EE (treatment) ] OEBIZIREL THRAT 5
FieT B, ORI, HAOERREHRBICLTWADT, 22— KA A r—YarEhARARE
STWw2, EEDEEOELRFEEL EEEFLTWE., ZhoDIbHBEaIr—0a E—Tikd 25 HBAL
TEERWERS,

X T ¥4 bVOEthnoveterinaryDERFETH 548, ¥ 7 ¥ 4 I iZanimal health care practicesE Hph T3
k3w, [EHEBEZIZ2EKT2b0LBbN3Y, FEOBKRE L TR, RELAREOL WS Z LR
LTWwWa L3 Ths, hellld, EXERTHEMEEY®, GREFX ERMEF XL TAHIZD, FMBIEF LD,
TUvRTFIE—RELTWEILbH2LEDT, FMTRBYIOZDY A FVORESEROEETH - 72, MAHE
Sk, BRBRESZI XS TWL R0, REM: EMoME L ORSBBRE TP TRRVLOTRE”N2 S
mlewiitiy, [REER|, BAEE|ZFCL6~5E, VOWIHRIEE, 14077771+ AR EOEEN

W ERBELLERTH S,

RAEIZ 2T

IIRR publications are not copyrighted. The
Institute encourages the translation, adaptation and
copying of materials for non-commercial use,
providing an acknowledgement to IIRR is included.

D—2 i ay7TEmE

Nita Abena (Philippines)

Jayvir V. Anjaria (India)

Luka Choemuen (Thailand)

Baidwin Dy (Philippines)

Mila Gracia Ejercito (Philippines)
Tomas J. Fernandez. Jr. (Philippines)
Nitya S. Ghoige (India)

Scott Killough (USA)

Vinai Klunsorn (Thailand)
Sivagurunathar Kumaraswamy (Sri Lanka)
Chheng Heat Leao (Cambodia)
Camencita Mateo (Philippines)
Evelyn Mathias (Germany)
Constance McCorkle (USA)

Sommay Mekhagnomdara (Laos)

Tri Budhi Murdiati (Indonesia)

H.D. Wasantha Piyadasa (Sri Lanka)
Sagari R Ramdas (India)

Piyasak Sukarnthapong (Thailand)
Aem Wangklang (Thailand)

Medino A. Yebron (Philippines)
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Brot fiir die Welt, (F4 ¥, AY Y ) 1), Heifer
Project International (US.A.7—# >4 R), The
World Bank (U.S.A.7 3~ I ~D.C), German Appro-
priate Technology Exchange (F A %, Eschborn),
IIRR. (7 4 U £>, Silang, Cavite).

SF R LD L3 THBH, ZOMICHIERE 24,
EET4, REETRARETYFR— LI A2 03580
2, AR M EDLIEAR6ZDHEL THEH, ML
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3 WAl

EFFEDRE

LA 0T -7 TREEE - T, &1 Tk
ERHEET 5,
WEE-E TR LomD EFIcEwTE2 T
HREFHET 3.
IR : S, S BIRE TORE L, (LIS olaE %
MELTHEI THTET 5.

R1 FEkFoEEFE

B (om) [448E (ke) | HEBRA (cm) |22 (ke) | WOBE (cm) |[{KE (ke)

65 35 125 170 185 508

70 40 130 190 190 552

75 45 135 210 195 598

80 a0 140 230 200 648

85 59 145 252 205 698

B4 BEEEEERERKICVIAEREZTS.) 90 69 150 272 210 748

VIDRARZE (DEIZENST) 95 79 155 295 215 798

Azadirachta indica®ZE£150~2004% 100 89 160 325 220 850

Ocimum sp®DHE300# 105 103 165 360 225 905

Eucalyptus tereticornis®315~258 110 118 170 392 230 969
Areca catechu®IE10# 115 134 175 427
120 150 180 467




HOEEFHEEE 55265 1999 51

£2 |UFELFEORBE S EEQ)

Fg (cm) | #HE(kg) | BB (cm) | FE (ke)
2.3 2.3 47.6 11.3
28.6 225 48.9 12.2
29.9 2.7 50.2 182
31.1 3 51.4 14.1
32.4 3.2 ST 15
33.7 3.6 53.9 15.9
34.9 4.1 5h: 3 16.8
36.2 4.5 56.5 17T
37.5 5 57.8 19.1
38.7 5.4 59.1 20.4

40 5.9 60.3 21.8
41.3 6.8 61.6 - 23.1
42.7 7.7 62.9 24.5
43.8 8.6 64.1 25.8
45.1 9.5 65.4 27.2
46.4 10.4 66.7 28.6

W= & FoiaE & 145E(2)

MaBf (em) | FE (kg) | RE (cm) A& (ke)
67.9 29.9 88.3 56.7
69.2 31.3 89.5 59
70.5 32.7 90.8 61.2
71.7 34 92.1 63.5

73 35.4 93.4 65.8
74.3 36.7 94.6 68.1
75.6 38.1 95.9 70.3
76.8 39.5 97.2 72.6

78 40.8 95.4 74.8
79.4 42.2 99.7 7.1
80.7 44 101 79.4
81.9 45.8 102.2 81.6
83.2 47.6 103.5 83.9
84.5 49.9 104 .8 86.2
85.7 2.2 106.1 88.4

87 54.4

®3 BoMEC &R (BE~RR) L 246EnitE

BE@ 80 90 100 110 120 130 140
h E (ke)
80| 36 40 48 60 75 94 116
90| 42 47 55 67 82 101 123
g 100 50 55 63 75 90 108 130
“110| 59 64 72 84 90 117 139
wmi20| 69 74 82 94 109 120 150
130 80 8 94 105 120 139 161
140 93 98 106 118 133 151 173
150 | 107 111 120 132 147 165 187
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O L LRV RATORT, HREME
H—E¥THVRNARER2LIE->TFT v 72 A%
T 5., BRI ER- Bz o
SFv I AEEOEIOUE, PR ETT
heEHITS. (740>, 1, 2, 3, 4,
5)

O BRI L fk iR % 2 W EDIF LI O B,
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IhnEEmElr®Hs, (74>, 1, 2,
3, 4)

O aaF VA ARl I 1 TRELTUE
b, (BrEY7, 1, 2)

054 GEBRBILANLYYL) BLFWEEE] :
1 CRETCHICRS, (ArKRYT, 1, 2)

[EEEASEE & 72355

O RN ER S IR AR EI Yy T2~ 3L
1H2~3mEEkss, 4£>F, 1, 2, 3,
4)

OiFRL Iy I DIREET D ORLT, AKEM
ZTR—AbTB, cnzHoLI, BEF
Ts, (4¥E, Z4023 1, 2)

@17 —DR 5~ FnTHD LD
35, (740>, 1, 2, 3, 4)

] DKL, DEICED Dneem» 7 7 NDEER
W THISHERT 2, ZhE2EPLTHLE
OLEPEBECEAAET S, A2 F, 740K,
1, 2, 3. 4)

ERENDEER L FRDNLL
().
KRt DR

FI220/EDSEREM 2 HEL DT VT 7y MBS
LIzbDT, ZOS3BIBHFEITIFIAFZA MHEDIDNTNRS,
BIEHICIEO¥4, O 0iEmofERs (FE, %,
B, E4Y), OrRLx3ER, ONRE L 2HY,
MR CEEENTY 5,
RIWCRZTOMERZLDTHY, HEbEVIFR
235 b D REFEECRMAEEL . FIAHS idleef
(#), bark (8 ), root (#R), seeds (Ff), fruit
(3€), blossom (f£), latex (Z 7 v 27 A), stem
(25), trunk (), pulp (+$7), bran (&7 %,
¥ahr), straw (b &), fruit gum (RERT) whole
plant (£ 1), bean (&), wood (A& #), stalk
(%), top (b v 7), molasses (F#), juice from
stem (E 1), pod (& %), vine (D %), grain
(#), rhizome(IR%), LfgkaTh25, Zh#x( )
AOLESIBLTHEFLL, G ds~s=a7
I3, 1, EEnI, B, RKEIVEES, R,
S, P, ¢@ETx LR, NG ESERAEDREEYS,
— 7 O&FEF, FFEFREIFE SR 28, B
ST T RN, YZa T VZHEREATYL
LEENREOZ N L FHENSRLT > TWA Z EHR
Bz,

Mgl A b

RS TORSEEICODLTEHLTW BRI X% O
HOFREOEROERPHFET L L BRI THS,

CIIHREOREE LABICETICHTAMEZDY A
b EBIT S,
CDEBEAA T ATH- T, HAEDRRHP, &
ORI THL I HETRETH 5,

HE

O KIEDNTHMEE Y, BEOHRERCEHITA
S T30,

o Z DI ADEHIZ ?, EHHBREDRKUCED
LD B ?

efi- TWAEYORTEIX? FOEIOMEE
BAED B 5 R, FF, €OMOERIIMH?

e

o Nffi, FhHi, oM sOMETAERI ki,
T ORI OB DAL 2 TH ST

eFE, <VHAL, BR, &R, ki 7oA
Frxw T3,

O LI THOHEMETELHET 2L bLWEA
EHIET 5,

Bz (P114),
P ETRIZELFELZO—D T 2RO L S REHREZ
T5.

1) ZORKChso I oRTE, R, F949,
PR AT o ?

2) I OWRROFEROFELEZ Ofh OB & &
AT RBEHEDM?

3) Thix@EE—HOBYE 12137 V— 71 FlF
WCHET BIRRS 7 ORI B ? (R
2th, RYEL?)

4) mRBAE»? BR/PEOER, 8%
B/ IEMHENER, HrVIRZOMA»? B
iy

5) FFEEFHTL2HERDHLON?
niFE AL Fikn,

6) EhAERETRE L, TENIEERWNIC, &
FOFERIZ V2, FO X, ZOEREZED
Ld3Twoashis, RE, ZhInsEE
O TH 2D LT L ERS S LaihiEEh
et &b,

7) EERBENHBM? bHETREZELIEZY
DEIBHBD? ¥IT, EILTEOEEE
TEL,? INERTILEIRBZM? (TE
ZRRELLTTFEW)

8) HWmiEIEbs0? FOLIRbOHN? ¥
T, E3LTITABM? ZDWHRERTLE
E3%5500m°? (TEHRFEHELLZEN)

9) ZoBERFELRZINE, BEEIWSZ
LI BDMN?

10) Z O O—FKE2~3EDKHEIZDOVT,
ZDFEEELORRBICOWT, IO (—&
) Mol Eh8bs0130wD?

bdLT
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e VErOhAEBE Y, BEM, KERGBIERKE), K
BV FH, BE~F—Yr—, BEEMRE, 7275858
AREF G B HERETES CRH T 2 HaF TR WEFrOBEDMOR, BR, #Er¥%EThs,
ENTWEY, ED 2 FnHENINGEICDWT1I~2 sy

TCEBICEHRLTWS,
1976~1994 D HASTERM Y A b3 T 5,
BMEORE AT :

ENE21ZO7a 7 7 A LBHESNRT S, 74

Z & X W

1) =15 MEE FEOREFMEESEARE pp. 782 JbEEfE, 1988.

2) =15 WEE ov57 b3, 14, FEEERED, pp. 282, II. pp. 282, JhEEfE, 1988,

3) VF¥—F A4 E—[H3F (The complete new herbal.) MM+ « BHAIEMR., /\—7k%. pp. 304, IFE
fig, 1990,

4) F=- o RE N—T7TKER, HHETF - BEREER, pp. 422. HWOCEHE, 1997, vAY—-T LR
AJR%. The complete book of herbs. /»— 7110, HEA ¥ DER, pp. 116. BAY + — 7. 1992,

5) ARHIER - ¥ iRk - TEFIKEE. REOESHEYARE,. pp. 862, JtEEfE, 1984,
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ZERE O RRER
¥ % 34,/ T4 TR BRFEE SRR
acorus calamus o e i} R4 R
actinopetris fennis B aetill} R
adhatoda vasica T MFrevH IE, RXE 5%, RV R
aegale marmelos Indian Bael BB, T8, %, 35,18, % ik R
% T R
albizzia myriophylla it f7 1%, [k S
allium cepa §vHE ERIR %z, JAURE, 5 P
allium sativum Zdrmdd BRIR Eg, I, RS, W, R
ﬁi‘ "
PR (i) S
A A, e, R, P
o, #iEH, 4M5
T P
IEMEE R P
7 (44 EH) Heam
andrographis paniculata bitters E3 THI P
i Za—Ah v AVE G P
Hui%)
andropogon annulantus marvel grass ¥ Foa A R
2k %, Ja P
andropogon cigratus =cymbopogon citrus
annona muricata sour sop,” i e S I S
M Ay
£S5 HiER, M R
annona reticulata il ¥5 3 P
annona squamosa sugarapple, custard 3£ 485 P
apple, sweet sop
3 eH i, B R S R
HR9A, RS 4R S
i v 3L, S
= B P, R
I P
arachis hypogaea ground nut, il % R
peanut,/ #EIEE
H B; Ry 5
FLIaai A R
areca catechu belel nut.” Fw V(%) AIERAFAE R, §
Erawda
iz P
[ 4E R
aristolochia bracteata worm killer,/ 3 HEs, NERE LR R
(3FDTFLE)
artemisia vulgaris ERE S T AEBE L, iR 154
iR, % bre P
artocarput heterophyl- gack fruit 3, PETE, 88, M5 R
lus
azadrachta indica neem tree i gﬁﬁ, F=, 78,5 P
I 77 AR, & R
ET e
HH 0T, £, 56 #A, B S R
B, v 7 3, SLERR,
S5
M5 S
il = R
2 [l (F ) R
azima tetracantha RS EEE T E
bambusa sp r ¥, MoF frEfE, 18 (FETR) R
#® 'L P, R, 8
barleria lupulina mahua R gl mnEh s R
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¥ & ok F4, R 55 BRFAE SR
bassia latifolia Indian butter tree F(F B (ER) R
berberis aristata AF B®E AR R
bixa orellana A=) o 3] P
blumea balsamifera FAHYIFY I FEBh ]
boehaavia djffusa =& R B R
borassus flabellifer palmyra tree it Him R
ZE, K o R, S
brassica integrifolia fE 1%, JaEk R
brassica nigra mustard /4 7 ¥ i RARIEAE S
(brassica juncea)
B, ¥=kyvo3 P
e R
breynia petens BBz, 3 FLER D R
cajanus cajan pigeon pea/ ¥ ¥ A FE, 2R il R, 8
calendula officinalis calendula /¥ >+ ¥4 I, 5 ik 7 (4HED B
camellia sinensis tea,/ Z& IE E[[[l. e 7k, T #, o R
3
AR S
cannabis sativa hemp/ Kk p- 3 B R
capsicum onnum chilli/” i ArariEtE R, P
(frutescens) *FFLUHTY
BE P
careya sphaerica o) Bz, S+ R
careya papaya papaya,/ /84 7 ES R S
x I5H P
EE R
Eofths, % Ik P
g AEREF A R
@O, E, £ BaR
cassia alata ringworm bush 3 i S, R
AVYT TI—F I B R R
3, B, E it S
cassia siamea AVST « YT AT IE RARKEE R
cassia tora AVYT « b—F 3 fE FHEE R
controsema spp 3 5 R
chromolaena odorata E S5 3
chrysanthenum indicum % = i P
chrysophyllum cainito  star apple” IE L BRI, P R
AA4=w b 4, 447
3E T S
cicer arietinum chick pea./ biilsd ili! R
|=t= o R
cinnamomum camphor- camphor,/ fifi A %, JEVRE R
ia
cissampelos pareira velvel leaf I e FEEm
citrullus lanatus wetermelon,/ A 4 # Bk biSNE S
citrus acida i 2 M T8 P
citrus bergamia lemon,/ V&~ B fad R
citrus madurensis EiLA FEEL S
citrus medica citron tree/ ¥ bo >  IE FEh 3
Iz, JaE R
coccinia grondis 3E Ry R
cocos nucifera coconut,/ 232+ v )4 ¥ 3, T/ S
TP EE, HE R
e HE Re 8
1A AR R
fiff S, P
AER SR S
i K5 AR
ﬁﬂ‘i ﬁﬁ?t ff:— R
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¥ & ot/ ks AT 585 BRABEH S P
FrE, FLE R, T S
S5 P
i T R, S
¥ 7 3, vl S
aa+wwk BAGHE R, P
THi S
T, Bk R
iR, Hhig R: 8
e A LA P
At HE P
colocasia esculenta yuoAfx > R R
b5 ¢ 2 i S
couroupita guianesis cannon-ball tree Rk FENE R R
crataeva nurvala =F bR IINESE R
crotolaria juncea sun hemp/ > ~r 7 43 5 (FERR) R
cumium cymium cumin/ b A4 F37  (HER) R B, TR R
curc}uma longa. (domes- turmeric,” 7 I > R T 7R, KB e
tica
%, JEEk P, R
g@ﬁ, T MR, P
&=, {05, LR, R
H 1, AR, fadde
PN B; 'S,
2 %%, JEVRE, e R
= S
cymbopogon citratus lemon grass/ Vb E» 7 I ot i I B P
Z A P4
bR R
cynodon dactylon REa—FTT A HE i R
IE 1M1, S5, 2Lk R
dalbergia nigra rosewood,” ¥ ¥ ~ A e R
desmodium triflorum e 28] R
dioscorea alata yam,/ ¥ <4 € Bz fiff S
dioscorea esculenta tugui B Al 5
diospyros ebenum Tk =, v7z P
diospyros mollis R Iz, Jol % )
AL E 4R S, R
dolichos uniflorus horsegram B ilid P
% R
dolichos catjung AFarya
(vigna unguiculataZ:g)
eichhornia crassipes water hyacinth/ &7 4 3 i1 S
T A A
eleusine coracana fingermillet fi FETE R
ZAYH—FE(FT7)
embelia ribes TRy T RE EIE R
erythrina indica Pk = HE %, R R
eucalyptus globulus ;Tca]yptus/i—ﬁ Do 3 FEEN, J5id R
GHE5 R
£ fige Ha 3 R
eugenia caryophyllus  clove/ ¥ a —¥ R, AR, iR S
eugenia jambolana black plum igig HIm R
eupatorium odoratum E3IFY (K—rty b) 1, 445 R
' 455 S
2k S R
euphorbia hirta YwouxVY ool i R
euphorbia neriifolia conmon milk hedge LE(z7v2R) &HINE L RE |
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¥ % ¥k, f4 T 555 BRRE S o ion
ferula assa-foetida asz.;foetida/::i’74F v A F HifllE 17N, R R
. 3
ficus bengalensis banyan tree/ <> # LR & asflin} R
¥4 Ta
ZTw IR M5 R, P
3 £l R
ficus hauili it fz M5 R
ficus minahassae 3 2B R S
ficus racemosa B bt R
foeniculum vulgare fenmel /7 4 ¥ a3 bl FAEGE, FER R
fumaria officinalis g}? sy (IRNT I LB R R
gardenia gummifera FFFi faths il R
gardenia jasminoides  gardenia/ 2V > 7 F+ E FEEh R
74
gaultheria fragrantiss AP T VT« 7277 I it R
sima SRR
gmelina arborea S %, R
gliricidia sepium glincidia fof 5z, 18 JriiE, $e1k S
S w5E S
i, i E, 5
glycine max soy bean,/ K& b5l e R
RS, fai S
i P, 8 R
glycyrrhiza glabra liquorice/ H& E-3 S5 R
=i %, AR R
gosspium sp cotton/” #f I R EEEHE (Hiim) S
i FLAL A R
i P, R
helianthus annus sunflower,/ <71 ] fi P, R
heliotropium indicum  indian heliotrope B %, JEE P
hevea brasiliensis rubber,/ I A b i R
hibiscus rosa-sinensis  hibiscus, /24 EAA A FE FEH 5
445 R
I o, MG R
FEI S
holarrhena 2IIFy¥ i, ff B2 T R
antidysenterica
hordeusn sativum barley,/ K3 3 il P
hoya ovalifolia e e R
hyoscyamus nigger black or common hen- £f& kPR R
bane/ £ 3 A (KAlITF)
imperata cylindrica cogongrass,/ 74 ¥ % wE Ry 3
ipomea aquatica swamp cabbage. skunk ZE, % IR AR (L) S
cabbage, water spin-
ach/¥FE¥>v 7
ipomea batatas sweet potato/ VY v A I AR, S
£
fiff 8, P
HEXE IR o §AFRE () S
R EE) filf S
jatropha curcas AT TTIEY BE H it R
jasminum sambac arabian jasmin it s8] R
4k = ] P
lagerstroemia speciosa banaha T 5 R
lansium domesticum fiE [ P
launaea pinnatifida pathri grass S FLAaLEA R
lawsonia inermis ?g;ma/ yaw H(IgH I {5 R
lens esculenta lentil e, %, K FLiTRL, i R
leucaena leucocephala & i R: 8 P
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2 % 354,/ F1, BEFI % 84 BARE S P
i PIEREF S
linum usitatissimum Wy — N (FFET) by fiF P
oz, (R, Rt
litsea sabifera kS FLB R R
mangifera indica mango./ % > I fiil B HI R
B, IE mEALT O BH(FER) R
manihot esculenta cassava,/ =A X ¥ Y4y ¥ fH (EH) R
i) i R
marantha arudinacea  arrowroot/ Z XA a> IR £ S
melia azedarach persian lilac, common 3 i R
bead tree/ & ¥
mentha arvensis Japanese mint, /2 v & B et R
mentha cordifolia opiz mrrsh mint E3 7 7 A SHED TRE
mentha piperita AR—E b it 77 A (HED Rim
Erigsd R
mimosa padica sensitive plant, touch- f#iE g S
me-not/ Y ) 7 3V
I MERTE R
bt S
i KB, i (SR TR
mimusops-elonga i %, JaJR% R
mitragyna speciosa = 7k R
michelia champaca i1 a5 R
momordica charantia  bitter gourd/ Y b4 ¥ IE A I, PEREFE R ]
*E, i) T R
morinda citrifolia Indian mulberry /4 > % PEREF 4= R
Fzv
e frarsEtt R
moringa oleifera horseradish tree, drum- 3t i, if S
stick, /74 L/ F
&i‘{gl, I.rﬁ’ m%’ E& R
i 5%, il R
bl PERET AL S
mucuna pruriens cow-witch/ A 7 # bl FEA R
murraya koenigii curry-leaf tree/ 5 jogiviedhhi P
musa sp N A {EEE R
ES I, O B O (R R
1) , FLEB
ZTwIA N HaEm
I PR G4k \Ra iR, S
m), 7143
iﬂi(ﬁﬂ%). %D, & R
# A R
it K53 (FG6H) S
.myristica fragrans nutmeg 7+ A F % THi P
nephelium lappaceum  rambutan/ 7> 7 —#> 4, i FETA R
nicotiana tabacum tobaco,/ ¥ /32 I F=,v73 P
&=, 45 R
FLE R S
nigella satiua black cummin. 7o % fl FLatEA R
Ay =97
e FE 5 W (I 3R, R
BE)
nypa fructicans nipa/ = w /3 ¥ £ EHE& R, 8
ochna serrulata i HE S R
ocimum sanctum holy basil/Ewa & I HH I 12, VR, AR, R
R, M5
Rz, gk, 5=, 7 3 £
Iz R 1 (R HE) P
DIk (FE) R
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¥ & s/ AT 35 U R St ok
ocimum basilium sweet basil/AHR 7 ¥ I %:n;g, nz, B, LB R
2T Him R
odina wodier besharam o 7 7 A D A
orthosiphon spicata 3 HERR R R
oryza sativ a A aARD F i () R
it R, S
aA RARGE, PR, R
ik, REmLA, S5%
IR G S
LG e
%, [l P
T By &
a A fiF P, R
73 R (GEE) R, P
FRU Gor 4 R AR EE) S
fif R
panicum isachne 3 FLAEI A R
papaver somniferum poppy ./ 7 ¥ FEgum T S
pathos secundes & ot R
pavetta indica =i HE PR R R
padalium maurex B K E R
fitEz B (IR, i) R
pennisetum typhoideum millet fii, A po— il R
i fif P
FETR R
persea americana avocade/ TR A F BE G445, BRI R R
peucadenum graveolens i gEgée: i S
B iiE R
E)ﬁi & O IR, R
phaseolus aureus green gram,/ fKE g fiFf r
phaseolus catcaratus  rice bean i H R
phaseolus mungo black gram,/ &Y ILTAX E fif P
*
phaseolus radiatus mung hean i fif B B
phyllanthus emblica * RARIEHE R
Tl 5 R
picrorrhiza kurrooa i3 RAEAE S
FEE S, R
piper betle betel pepper/ ¥ > < 3k 7 7 AL B (D i
X395 R
5 &, e PE 5 (Y S
1fn) FLE R
piper nigrum black pepper./Ea¥ 2 E 1%, ¥, JE Rk, FLOAT R
7 WA
BE P
B EfS RS (L) S
plumbago zeylanica Ceylon leadwost T 2 Him R
plumeria acuminta tewple flower IE, i B7 PER T4 s S
pongomia glabra bl S5 R
premna odorata alagau e o, 78 P
¥ E S
psidium guajava guava,/ & 7 3 =3I B
1% PE 45 W O IR, H R
)
FLEREES, TH S, R
S5 S
pterocarpus macrocar- Eigig B e, M5 R
pus
pterocarpus santalinus red sanderswood A 77k A (GHED e
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o3 :& 4 r R=®x ﬁﬁ-\
F /4 {3 5845 A A S=K.P=R&
punica granatum pomegranata,/ 7o R i P
=4 " P
HR S
= bl R
THI S
iR PIERE A R
-2 TH S
guisgualis indica g IE, il [ P
ricinus communis castor,/ &+ e i (REH) R
biibled [EZHAE R
fEEs S, R
saccharum officinarum sugar cane,/ /¥ b 7+ ZEjt o R
IE, EH HEPR R R
E 4 r—>rbhe7 0 8 R
®
sansevieria sp i} sEme R
santalum album sandalwood /E¥ 25> AHf 5 S
sapindus rarak £ AR R
saraca indica ashoka tree T B Him R
& 7E = v O O, 1S R
JE)
sauropus androgynus  katuk 3 % R
semen nelumbinis lotus,/ it il Himn S
S S (VINER)
sesamum indicum sesame,/” I ¥ il a5 S
fiff P, R
[ H 1M (AR, ) R
S5 R
sesabania aegyptiaca R U TH P
sebania grandiflora katurai i )i-4 iz, S5 R
sidacordiofolia country mallow/ A2% &k FEAH R R
sorghum vulgare sorghum,” €0 2 ¥ fili H, FEfE R
spondias pixnata Indian wild mango ¥ 77ER bt
(X ¥ spondias man- 1%, FEJE P
gifera)
¥ A (Ft) S
£ SH5F S
stachyta jamaicensis 5E LR S
sterculia foetida wild almond /H4ET7— &% izt S
TR
swertia chirata FLryser7Y NN FRHREE, FE#A S
FEEh R
symhkytum offcinale  comfrey/ 27—kt I K B
AN Yy
A A
st R
tamarindus indica tamarind/ ¥ < ) ¥ F i NEREF A= S
(Favkrxs=)
ek Bt SIRAE, 76 R
B, NEEFEH
fE5h R, S
%, Jal S
3 FEE, I, L R
=i baE
AT A S
tectona grandis teak/F—2 3E, HhEE R
AR we R
terminalia arjuna biigid I R
terminalia belerica il w5 R
terminalia chebula R s PR % AEEE, WIRE R
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¥ & EZVE AT 555 MERE S 0%
i IME R
thunbergia laurifolia i3 thiE R
thinospora spp 2F e S
25 iﬁkiﬁi’i, M &R A 2k R
T P
trachyspermum ami bishops'weed, gout i RAUEE S
weed
gﬁﬂ, [ RIE, Ak R
e FE 5 i (B IR, R
PE), EEfE
tribulus terrestis NTEY iy bR R R
trigonella foenum - fenugreek /2 o, 3 TS AN, 1 (R R
graecum fiE)
fill BAEE S
%z, AR, o ) — ¥ P
T R, ‘P
e BE 15 R R, R
BE), FEtR
tritium aestivam wheat, /N3 7AT et R
i Tl (FER) R
T P
fiF R, P
74 FilGEE) R
veronica anthelmintica H=F7 fill, 35, Frajiesit S
i T R
vigna sinesis cowpea,” & & |F it i R, P
(or unguiculata)
vitex negundo five - leaved chaste I Tap, FEH R
tree,/ B
M, =73 P
withania somnifera winter cherry i FLAtHD R
xvlia kerii i iz, 41455 R
zea mays maize/ A 4 X BRI £ S B
7z, fiFf R
zingiber cossumunar common ginger,/ ¥ 37w RE Pk, i, ERk P, R
>
RIS, IR, e S
e (Hh )
[ERRAE, T, HRRElS R
i (IR, HiEE) , 154k
zingiber zerumbet Ey—Yrdr— RE Iz, JH R
RE THI S
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As the final section of a series of four booklets entitled “Ethnoveterinary medicine
in Asia. An information kit on traditional animal health care practices”, published
by the International Institute of Rural Reconstruction of the Philippines in 1994, this
abbreviated translation of vol 4. “Poultry” is to introduce the section of treatent of
reduced appetite, coughs and cold, diarrhea, intestinal worms, ticks, lice and mites,
fungal diseases, infectious diseases and wounds.

Together with some illustrations it will visualize the local information of
traditional veterinary medicine. Sections of symptoms, cause, and prevention were
not translated because such information is easily obtainable elsewhere.

However, some parts of “housing, heat stress, feeding, and calcium deficiency” were
added since they also include interesting local information.

AFRit, 74 Y £ DInternational Institute of Rural Reconstruction (IIRR) &35 NGOAS19944E Iz 51T L
7zEthnoveterinary medicine in Asia, An informational kit on traditional animal health care practices"?#%

EVD At 5k 5/MEFOE 4MTRENREOLDOTH S, (Fig.1) HB1~3H LA, LE (5% oEE

EAZ A MEPLICPRRL 9,

[, HERS, THRERD [FBEl, [HEE] 035,
BREEPFICEN T LT 2, &orOEREYL

PWHBELET-HZDITHY, SHEOBIRICE NS S,

FORIREBEET-o>TWAESR, HAEZMHELTY
LEMBHY, TOHEDHEF (1~5) FROIHE
EFRLTWS,

1, V=72 3y 7E8INEVBERE & LD IHE,

2. bHMBPHLETVAAVLLERTWL SR,

3. V=72 vay 7EMBENTEI BIE TR
HE b o T B,
4, ICHENEEESAVS LS TV 3885,
5. XOWLTFhrTXEICS B3T3k
DE FPRloEPEOR CHERKICHAL S TK
5.
CEEORR B HRET 5 DI % OHEEHEHF
HIZERTH S LA S TWwB Tk,

6. UFREORZEERTI20ICEHTH S LF
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As one of the participants of the sixth International Seminer of Biotechnology in
Animal Reproduction held at Kathmandu in Nepal from the 2nd to the 3rd of September
1999, the author could visit some animal farms around Kathmandu and observe
domestic animals on the street of villages, towns and cities in the area of Kathmandu
and Pocara. This is a brief note on livestock of Nepal in 1999.

The largest animal farm we could visit in Kathmandu had 16 dairy cows. Other
farms had 2 to 7 cows or water buffaloes. In the midst of the capital city, it appeared
that management of animal farm is facing environmental problems. In local towns,
farmers were drying cows faces on walls even in residential areas. Holstein, Jersey
and other dark brown types of dairy cattlle were fed with fresh and dried grass, corn
leaves, straw, and so on. There were not high concentrations of grains in their feed.
Judging from the milk served in the hotel cafeteria, the concentration of fat appeared
considerably lower than that of ours in Japan.

There is only one national university, which has some 70 to 80 colleges, schools
and institutes. Besides that there are 70 to 80 private colleges. There is one veterinary
school which belongs to the national university. It was established recently. Most
of the veterinarians and researchers in Nepal were educated in India.

As Nepalese veterinarians often say, Nepal has many kinds of animals, including
domestic mammals, birds, insects, and also a variety of plants. Diversity of wild and
domestic animals, indeed, is the base of specific genes they are proud of. On the other
hand, mongrel or mixed breed of any kind of domestic or wild animals is conspicuous.

There were many animals in streets of villages, towns and even of the capital
city: Cattle, water buffalo, goat, sheep, swine, chicken, duck, dog, monkey and others.
Yaks are seen on highlands and mountains.

Buffsteak (meat of buffalo) instead of beefsteake is available in restaurants. Male
cattle appeard to be ignored and often a large ox was abandoned on the streets. Many
ducks with various colors of feathers were also in the street. The price of duck eggs
was higher than that of hen eggs. People were friendly to domestic or wild dogs, again
with variety of skin colors, in the streets and in their homes. Contrary to dogs, cats
were considerably few in number, at least in Kathmandu and Pocara. Goats were
also fewer than sheep in the streets of those cities.

It was interesting to know that people often have their animals, one or two cows,
several sheep, for example, on the first or ground floor of their 3 story~4 story
residential buildings. Sometimes chickens are Kept on the first or second floor. People
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themselves appeared to live on the upper or top floors. The dining room and the kitchen

may be on the top floor.

During day time, adult men or women often stand silently looking outside, through
windows on the 3rd or the top floor. Such a quiet life style of people in contrast to
life of domestic animals on the lower floors was most impressive during my short stay

in Nepal.
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