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Dr. H. TokisHice and His Immortal Achievements.

R EYREIR L E R DOERR

Hatsukuma TokisHIGE, 1859~1913

D.V.M., Professor of Veterinary Pathology and Microbiology, Faculty of
Veterinary Medicine, Tokyo Imperial University, Japan.

In commemoration of the 150th Birth Anniversary of Dr. Hatsukuma
TokISHIGE, the originator of veterinary medical science education in Japan,
we hereby most sincerely extend our heartiest respect to him and to his
immortal achievements.

November, 2009
The Yamaguchi Prefectural Association of Veterinary Medicine
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Dr. Hatsukuma TOKISHIGE
(November 28, 1859~ April 19, 1913)

The year of 2009 is the 150th anniversary of the birth of Dr. Hatsukuma
ToxkisHIGE. He is one of the greatest veterinary patho-microbiologists in the field of
Japanese veterinary medical science.

He was born at Heta Village, Tsuno County (present Shunan City), Yamaguchi
Prefecture. He grew up in the turbulent years of Meiji Restoration, which trans-
formed the feudal Japan into a modern nation.

In July 1885 he graduated first on the list from the Faculty of Veterinary
Medicine, Tokyo Imperial University (present Tokyo University). In March 1899 he
received D.V.M. degree from Tokyo Imperial University.

In Japan Epizootic lymphangitis (so-called Pseudofarcy or Saccharomycosis equi)
was known for more than three hundred years. However, it was not until 1896 that the
causative microorganism, Zymonema farciminosum, was discovered by Dr. TOKISHIGE.
There is not a shadow of doubt that any other scientists could cultivate a microorgan-
ism. The first pure cultures were successfully acquired through Dr. TOKISHIGE's des-
perate endeavours. It was in July 1896 that he succeeded in the cultivation of the
microorganism for the first time in the world. His investigation into Epizootic
lymphangitis covered all the fields of this disease, which included not only mycology,
but also ecology, clinical medicine, pathology, and epidemiology. His contribution de-
serves the first place in the history of veterinary medical science in Japan.

Even today, Epizootic lymphangitis is still an endemic in Europe, Africa, Asia, and
Russia. In Japan, however, it was conquered by 1947. This remarkable success in
Japan is derived from the basis of Dr. TOKISHIGE's prominent scientific theory.

He was sent to Germany for three and a half years, that is, from June 1898 to
February 1902. He studied at Munich University (Ludwig Maximilians Universitit zu
Miinchen) for one and a half years, and then at Berlin University (Friedrich Wilhelms
Universitit zu Berlin) for two years. His study and research covered pathology, mi-
crobiology, parasitology, meat hygiene, and so forth. His teachers included Dr.
Theodor Kitt, Dr. Otto Bollinger, and Dr. Robert Koch, all of whom were the greatest
scholars of the world in those days.

In February 1902 Dr. TOKISHIGE became a professor of Tokyo Imperial University.
In March 1910 he concurrently served as the director of the newly established
National Institute of Veterinary Research (present National Institute of Animal Health,
Ministry of Agriculture and Forestry). In 1903 he was elected to a member of Japan
Central Public Health Committee. He rendered great contributions in the field of
public health of this country. He was widely known as an outstanding scholar, and
also a devoted educator. He sent a number of his disciples to schools and research
centers in Japan, and there they rendered great services for the development of vet-
erinary science of this country.

The following are a part of his principal achievements:Epizootic lymphangitis (so-
called Pseudofarcy), Equine infectious anaemia, Equine encephalitis (so-called Borna’s
disease), Strangles, Rinderpest, Tuberculosis, Swine pasteurellosis (so-called swine plague ),
Dermatitis pustulose contagiosa, canadensis (so-called Canadian horse-pox ) , Oesophagostomiasis
(due to QOesophagostoma columbianum ), Habronemiasis (so-called Dermatitis granulosa
or Himushi disease), Bovine Babesiosis, and their related subjects.

Of the above, the investigation into Epizootic Iymphangitis is the most admirable
achievement made by him.
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Dr. ToxkisHIGE died of chronic bronchial catarrhalis in Tokyo on April 19, 1913.
Needless to say, his death was a great loss to the world of Japanese veterinary medical
science. He himself, as well as his great contributions, has certainly left a permanent
example to the future generations of veterinary medical science.

For further reading:see The Yamaguchi Journal of Veterinary Medicine, No. 6,
1979, pp. 39~48, as to a chronological record and other materials of Dr. TOKISHIGE
written by Hiroshi KisHl, D.V.M., a veterinary historian.

Hiroshi YAMAGATA D.M., B.V.M.
Editor in Chief

Ogori, Yamaguchi-shi
November, 2009
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REVIEW
ENZOOTIC BOVINE LEUKOSIS (EBL) AND RECENT PREVALATION AND
CONTROL MEASUREMENT IN JAPAN

Kenji MURAKAMI

National Institute of Animal Health, Tsukuba, Ibaraki 305-0856, Japan
[ Received for publication : December 20, 2009 )

Enzootic bovine leukosis (EBL) is a disease of adult cattle caused by infection
with a retrovirus, namely bovine leukaemia virus (BLV). BLV is classified into the
genus Deltaretrovirus in the family Retroviridae. It is closely related to human T cell
leukemia virus types 1 and 2 (HTLV-1 and -2). Approximately 30% of cattle infected
with BLV have persistent lymphocytosis, and 1~5% develop B-cell lymphosarcoma.

With a worldwide distribution, EBL is listed by the World Organization for
Animal Health (OIE) as a disease of importance to international trade and is included
in the national eradication program in Australia and some member states of the
European Union (EU). EBL has been successfully eradicated from several EU countries:
Belgium, Denmark, Germany, Spain, France, Ireland, Luxembourg etc. In contrast,
89% of dairy herds in the United States are reported to be infected with BLV, and
the annual economic loss due to EBL is estimated at $525 million in decreased milk
yield. Although EBL causes serious economic damage in the dairy industry, thus far
only regional voluntary control programs have been implemented in the United States.

In Japan, EBL is listed as a notifiable disease, but no nationwide control pro-
grams have been established yet. According to animal health statistics, EBL was re-
ported in 159 cattle in 2000 and in 1,040 cattle in 2008. These data suggest that
EBL is gradually spreading in Japan.

In this review, the present situation of EBL in Japan is outlined with specific at-
tention on virology, epidemiology, diagnosis, pathology and immunology, transmission
of BLV and control of EBL.

B, BRI A R TR AR T, ISR RE ST B & 2NERRANE, B REER R
1, FREREMIAE ENSHRINTNS, WTFNbHEMENICIIE MR REEEEOHE LELDT, A 1M
@t U0, £50RESHG SR OEEIICE D, $5VWEERECTEE LRIBRRESEEE NS, Wil
BaAERS I IZ BT 3 b0 % & < Bk E I, HRLAVSOEFEAMERIFEIER EABHHR, WHE
OB EN FEES Z EA3%, 4EMiE (Bovine Leukosis) (E—EOINMIHZELTH, KEHATI 2N
U OB L 2D TH S, Lizat>T, WEEMIZIZY > /\AE (ymphosarcoma) B LT IEEY
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28 (Malignant lymphoma) &SIEEINTWAS, FEIMEEVD FSEE=D M) AlfE, FIRIME, Y7 AH
miE, b hEMEZEEHIEL THWSNAAETH S, LEA> T, FHMFEORPIZIISAKO & ELTIEAM
HOBLDHBEFENTWBL, £, T Tl oNHHEHMEA B (EBL) O XS ITHNT U/ RIRENMERK %
fiiAfzbDbdbiUuL, BERIZIZI < —zU > NAlEZV L AnESHFET 2.

FEimimEid, R&D > NEBITEREERN Y >0 E QR 2R IRE T, EEMNICHEmRMY GIARRT
IXRLA5Y)  (Enzootic Bovine Leukosis; EBL) & f#35%! (Sporadic bovine leukosis; SBL) Z4r#Ea 15", EBL
i, 4AImHET7 - )L A (Bovine Leukemia Virus; BLV) DREERZ X5 Z EABA L TW A EEESERE T, [EPEEL
R (OIE) @A MEROMREES> TS, BBEIZBWTORERIYE T HHEICE D < mEIYEICiE
FEINTVDHEBTH S, —HOWFEIITFIEEME Y > NAEOFE LR OEND S T4, R, &
FEENDD, HHEMEOFERRIEKEAHTH S,

FH IR &SRR E N T E 4O SR OREMEREIEE <, 1004 Lo 22009 & THB". L
ML, HRPFOMEENEZT > THMRZHSENIZLIZU D DIZI60FEMRICA D THED I ETH D, HHIZTILE
fRIZ A2 TH SIZEBLOHREGATTEE U2 fs R, EXEB I UEEZEDO B S 1 IV AR K250 > O st
HELTHEHZTN, FELWIIEOERENA SN,

HJim OEFFHRER, £, R Fox—s™ 20z—F2" HBEOI-DvNTHEDLN,
EURMFRIRIT, 225 OIRF b S B EMFMOBERIZHY, FaFHOFREZTHRSICRBDNsL 310k
7. HATI, ER™ICXDI1927TFEIZ, AFRNITIHASNATBBETORERSENBEN, NP EIEICS
TR ERSTNSE™,

SR IMFE D FEEARIITIT BITHEV, FOEEMERN S ERIME S ER M EFOBIEZRL TRA Z D% A
S5NDE DTN Gotze 5 I FIRICED A4 DERZHREF L™, &5k, i, MAiERR:E
EICHEMT 2 Z LIk D AMFEL-OBBICRSYY, £/, BB, AN Z2A L TOREMS OB, BLUNE
S D RTREN: #RME T SIEFI 2 ME L, mEEMEOFENR < REINE. —F, BTHEMBEOFEIC SN,
BIMA TR SEE T A A ZGEAL L5 ET58hhkT oz, HioRdEoFFicUiLiEREDH 2
ZEMBSHATH T A EA T N, 19644EDutdher 51, FLiHIT T A )V AR T ERE LY. Lk, U >
JNER, W, BB, EIRAEMSKEICRMK TFERIET S LRI LT LS, R OWIEE N Z D
FERZEIICE N =2 61, B~ QRS D FHTITabN 2 X510k 72",

7 A A Wisconsin K2F D EREFENIITEICH WT, FEIEL 2 @ B kB 1 OWFEE % i T /zMiller 5 X PHA
HickD, KEOIAINNANHBETAZ EE2FERL, 19604FICME LY. Hizsid, Tooq IV AZ4 L,
PRl > BRI 2E (PL) Z2RB I3 Z L 28 L, D, ZOPLAKD OV AEEIL """, %= Olson
SIEZOUANAEEICHERBTHZEICX0) NEESFEET LI E#R LAY, CO—HOWEN SAY
A WA A MFEICBEE L 2D VA (Bovine Leukemia associated Virus) & L T 6ibd L3/, L
K, FEOUEFICEI DM IS OFELELINAEEBIC, FHMFEEOIRTE MM S DA LA £ BIY
L5322 EMHEMTEN, I ZICEBLOWHEGAHEE L7k

PlkoX Sz, Rifmonrseid, 196045 ik Wik O™ 5 £ O Rm EFIMFEICIRE D, 604
&M STUERITNT TO T A ) A5 & B R OWEE, T o QMR EZERLU niEFIZNEORMTE
IZXVRMITHER Uz, N2 HHEIC K 2BLVERFEOMFIE I — 0 v RITB W TSRS OfEI 22 L,
FOEE, FRIMBEREIZHL L TWS, LaL, BOEZEDTELZ<OEIZBNTIE, BHENELESKE<E
FEEREHFEFICZR>TVWS, AR TIE, FAMfE, ICBLVAEES T 5EBL (Mt AiuR) DWW T, %
DFEEDHER, BAENTBIT 2 IRFEOFEAERN, BEK - MBS %%, Wk MRICDOVWTHRHT 5.

. 8M0ED AL AOHEK

1) 4348, TBhiE & HE%a I E NS, HERICIIT TICESTFITEWE
BLVIZL O I ARTIE L hOTT )L AED EA &2 T5E™, BLVDE M@0 8% E 1z B
TAINVAT, IE20[4K, RiFOKE S IZEEEL00-120 BLTHD, AN AY NI EOERKIZSH (DNA
nmTI>AXO—7%FL, &Y NEKAHED A B EG2H (BARAAORMHED) Ic/mED, MM
JVZ 18! (Human T-lymphotropic virus type 1 ; HTL (&) EGUH (MasREORM) TRAL, U
V- gy 2 REkmfE 7 )L A 18 (Simian T- AN AR FOREIEMBIC -3 L TEE5"™,
lymphotropic virus type 1 ; STLV-1) IZHE{IL T BLVIZHB LY 7 AFRIMERZ LT 2", Sk
% (Fig. 1A, 1B) ™. BLVIZMIIREEA 5 HEL, #last OREES >IN Hepbl R MEKEIEREZ A TH T &
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M ENBOREN S IMIREEELICEETE2HDEEZS
N5, InvitroTIEHFEZEILCHER, TTEY,
AB L UHR ELFOT)Y) AL EAIE THIET 225,
75—k LY, BLV/AZ W LIZBLVESRY >
INERZ S R I IE Y B S B (>
SFIN) BEAEASNDEY, T FIADBES
KU OHBKTH WA ERAIBICL > TRz S, —
i3t E LT A AEEY 1 )V A TEEERR
IR FaMNE (CC8L) MEHINBY. oo F
T AR gphl A ST A, K, T FD
ARGy 1 )V ARIZIEHAFIT 5 Z & 5BLVD
ERICHWSENENY, EEMICLAZNMFT v A1
FEOHTHEEIXI WY, BLVEGREGSIE & L T,
ERFE (FLK) fllzaimbih< HhshiTns®,

2) HEfaTHhHE

BLVD TG DA% (Fig. 1C) 1Z"d. B
LVEIT121330-40S RNADI—BHESENTED, 7/
LRNAZ A EHIEOmRNAD K TdHh 2 RNAZ FO
5 COF v v THiEE 3" Thpoly (A) W&z &
5. BLVEETIEY A IV ABEREIC WA 3 FEDE LT
(gag, polB K Wenv) ZHF DA, FEHN VilE{ETIEFFE

BV g TFid A N A FEBKT 2374
N B, polEETIIVIRERFESE, Eienvilln

FIITANANYSY N EEENTHhI—FRT 5,
7=, BLV-RNADM#iIZIE 5 M3 & OF 3 i $ i
I EEY] (FNTFNUBIUUIEIER) EEWR
BLEEES R) Aid 5.

BLVASHlfia 12 R B9 2 & Wil 5 FE 3 O /E il TRNA
MBIV ADNADMES NS, DNASEIZRNAD 5’
Wi < IZHEE L/ZIEBERNA (IRNA) 27371 v—&
LTHBEN, £9<4FAMODNAKEG KRS N5
EMECDOTT T AEDNAZEER & L TF Z Z$EDN
AMEBREN, #HREL THEERO2AMDNANES
N3, L EmRENZ T ) ADNADRIFITIEHR
i 1B Long Terminal Repeat (LTR) &IEEN %
HHEES NS D, EHEROLIAHMDNA, RREEE
RTIHEEDNAICHAA TN T O DA )N RIT/25",

7' 0% 1 )L Adi%iicLTRZ HD. BLV-LTRO £
T 1353045 (bp) TUSB L TUSIEZENE211 bp
BEU9 bp, RFEMIZ228bpTHS. LTROMHIZIE
6 bp D i = KA (IR) A%, /=76 EHILDNAD
AL 6 bpD R MR ERLSI (DR) 236 5. 5’
LTRIZKE ZtRNAD S ERAIAIH D, BLVTIE T 0y
“tRNA (tRNAPro) 75 )W ACDNAD T 54 v —&
o TWa, WEBICHEEOS0E—F—Thd
CAT box5TATA boxtkDEHIAGEDH SN, 51T,
TN =RV EETS. TN Y —ESY
PR A=< T1 N ADOPBEETOTOE—F—
ERICHFEET 2B 0ELENTHS. Z0E0IRLUE

%365 2009 7

SR ETEE ZIRIE T 2EAMNH D, WEF v v 7
A hn5100-250 bp EIRIZEET 2™, BLVTIE, F+vv
T RS 111-156 bp B3 (G6-101FFH) 128 0K
LEFIAidD A0, Bl o4 I 2A0FNIT
ExTEW, £/, BLVTE, SIH~101F (GE3&F
BOEDEL) I2hid TG-T-G-G-C-T-A-GE WS F]
#H5, TORINT—RICTIINADI N Y—|T
HFNEENDAY - T A M THDG-T-G-G-A-A-A-
GH L L IEG-T-G-G-T-T-T-GOEFITEE L9 5. LTR
DOEZEFL POUA VAR TRES., —HENHOE
IYAAH A I A (MMTV) 1,330 bpTH 5.
BLVOLTRORAEEZ228 bp T, HTLV®D229 bp & [Ak
EDDTEVWE NSNS,

Poly A% H DmRNADIE & A EIFA-A-T-A-A-A & 1
SEH (poly AT FIVEILSR) Zpoly ADKEEERAL
(poly A k) @ L#H#10-30 bplz#F2'"”. BLVOHE
HREED 7 F ) idpoly AH kD260 bp Lifiicdh 5.
RIEMODEFICATE A AEEE 5 W5 &,
poly A2 )Lidpoly At F@6bpLifi&7nd™,
E7=, HTLV®H [[AFIZEWRAEE &poly A 27 F )Lt
poly AH-1 hin SHEBEEHCEEL, ATV kR
EEERTA O EEDN S,

BLVZ O )L AIZIE s I fE DB 5, X)LF—
& HAOS Hikk O FIBREEE I OMIZIE gag + polfEis
KELWEREZHDDIIHL T, envin® 3 LTRiEE
ICiRZE RIS, CofEsicidsmnwikEElrs s
“EYCHTLVIE, BLVEERT Bz Fidbiziahas?,
enve 3'ILTROMICpXiE & THAIH S, pXidk RE
HWHIEDNA & I FEME 2R ET, & b BEsEOIAg
N ABRET TR,

3) sy N HE
BLVDO#{EFEZDHEFNI—RT25Y NI H
ZHAMIC (Fig. 1C) 1ITRT.

gag ik

gagit G FEEM & LTI, 99 TFET0,000&45, 00
0DRIERIAS > )N B (Pr66553 L TPrdd™) AifESN,
o577 —¥OEMTHR SN Tpl0, pl2, plsbBk
Up24 TE RS gagiiim T4 >IN A DIRE
JiElE, NH.-pl5-p24-pl2-COOHDIETaH 5",

pl2: 697 = /M 575 B85 mipHS. 0D RS
ONRNOETHD™, pl2IIEERES S /87 B Nucleic
acid Binding Protein (NBP) T, iDL FoOwA LA
IZH 4 F&10, 000~14, 000DNBPA & 5", BLV-p
12lFEEIR Y N2 T, 0T 2 JEEMNSRLD,
HERE > FRIET, 558 TH 2. 7 /R EHB L,
HHEMET 2 JEEITE, £70) FE0T I B
DSB8 (26%) &L RO VA &N T
NuZ2W, MOl hOUAIIATRIY DT &
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pASMAEBEND LAMED ¥ > NN EhiE L E h,
FOSBEOp2F >N HIZHEE W AGHH A 5 S
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TIZERBEL D EIEHBEDNAEENEZ 59, #
OIS ESET T2 EEZASNT NS,

In vitrolZ B W TBLVERHLTE Mk %~/ & 2
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HTph3i e T O RERMERD S PLASB
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7=, BoLA WS.1HiFIIBLVEERICIRFEICBRT 2
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feichrofs, BRAETELEL HHNTWAAGIDIE, HEEEFEVIRIBEERSFVELRVIENASNTVS.
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JSERE (M) OEFEOIEEFEmBIZED, 0
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AL EHAINTNS, TORENEBOWE, Fnk
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HO Al &S 5 WZHENFORER TR EICXSE%
#EL, 3—0wv/NTid [Bendixen®#t| #FTHzH
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FEIMFOZMEIEL LTHNWENTWS, ZOEH
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PCR " 5 L2
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et ERTILINLRR IR 3 ] [
ELISA =1 5 Ll
BB MERIERERG B ] L3l
L LFr LM R ) it =
SUF AL Tukq = 8 =
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Table 2 F—0Ow/SHEEE(EC) DH”

i EH BRIt 51
0~15E < 11,000 11,000~13,000 > 13,000
12 < 10,000 10,000~12,000 > 12,000
2~3 < 8,500 8,500 ~ 10,500 > 10,500
3~4 < 7,500 7,500 ~ 9,500 > 9,500
4~5 < 6,500 6,500 ~ 8,500 > 8,500
5~6 < 6,000 6,000 ~8,000 > 8,000
> 6 < 5,500 5,500 ~ 7,500 > 7,500

* BendixenDEETN GKIERH DUV IZEFE M OIREBIEF4E
El2kHEFEELI—O v HER(EU) TEFEMLEE
M. Bendixenl 4O FRMMP DY L S EREEBE EGHTEIC
Yo nBHOERHEERELTOMEBA-BAXEFAM
BOEES EZ LT (Bendixen, 1965)
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MEFRZBIC Sz > T, U OB 0B ED
B2 5T RFEAICL 2 REABROHBROFMEIZ DN
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FATRE TR LK OREEDENY > NF
e L TR 3.

2) A I AN
H-ORRIZ BT BBLV OEFEERERIZIE AR L
mAiZn, LL, BLVOKHTOFRRKERAELT,
Pl &b, B0 A I AHERMILPICHETET S
e &, BEEO D IV AEIEHE N0, KA
DY 2 ERGEETRIZD A VA B HLAA N THER
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%.m%®§<m@%mw&ﬁﬁmum$éméﬁ
MR IGERE O D o )L ZdmH E s,
4wz%m ST, W)Y U 0 AR I 3 7= 135
REQU O RMIM Y > NNERINS D1 VA E L F Ol R
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OESIPL il

T F 7 A (SIA) I L 0 o & BBLV & ki
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hEZEEfMEZFEL, TOEEIANARBELT
#1559 % (Fig. 8).
@R A Z—FH#EKINE (PCR)"

BLViEi iz TFO#itikE LT, RMEAMERM SHIH L
7=DNA% W /=PCRik &, & 5ITHEE % 5 /=nested
PCRiEAIH 5 (Fig. 9). PCRIZNEE OFEFE, #IFE
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T, Tz LIREREMERL, RuOREDY 7
WZDWTH, RUEHTTREZETTWL, RERNS
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BANZIHA (A7 —=hlL—F) LTEtERET L0
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NARFIZRE R WA ) IX T L F RITdtaEs
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MKES DEFLZEZV TBLVEET 2 5 EIcRIET
57 0—F#Mniz) 7IVY A LAPCRiEDERCIZE
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1) 7% 1 APCRiEIC & ABLVIsl G T &5 1 Bl
DAGID, PHAB LU T O R A 7OELISA% Mk L
7=&Z %, AGIDIZELISAfEAE < 71 L A RME
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3) IMikEMFEWHE
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T 5 5 MO OEMATZNY N2 E (p i pll,
pl2, pld, plsBLUp24) MEHEKETN TS, BLY
RS, oML, FFI>Ro—74% 2
DU THDgph TR T 2HUKMD, KicEEHT R
BN ETHBp2IT T BN EEENS. X
7=, gpdlPUEIdIT & A E DOEFFUREHTREA S i
V3 B0, pUFUKIZEGED 6 ~ 7 EIiC LaBNnAL
DT, gpyifRiZphiiRic i U2 B iEAsE vy, i
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&= 280bp
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Fig.9 PCREIZL B RAEMEZMARD S OBLVIEGEF D& H &R

PCRICEA7OI 4 JLADNADIRH (L), WEBEPCRICELD DA JLARNADMRY (), ¥ 70w MEICLSE
LWPCREMIDEERICLY, B-B2+HEIAMA DA I ARNAZER LTSI Lhha
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TR 217 5 BRITIE, 2 ATl BLV A A3
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TEFRENEL LT, HAEDL I A, ELISABLUA
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FORISEIHRTHEE8D 202 HICIIERTER
W, FEENES )R OER =4 L THIE S dEin g &
IREH, ERNICTEZ RS EARICHEEL, I
FOREERET S HETH S, MG PITHHEITEFE
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WBZEBAEETH S, HBEEEELERIEKIZI 1A
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%, EROERICY> TR EDRICEE
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®FVF 1L/ T viA (RIA)

pAMFREZET T T UL, Tz WL TR
POFUE ERIGE E, DO RSHE M 2 BE L HE
T5H0T, FFRECHEEZS . Lrl, BE
MR TEEEFEDR TIRESEVED, ITHETED
FOFIR Sz,

V. FRIBEIA IR (BLV) DIEHEETFBA

— MR ICBLVIZ R4 DR M B ke (PBMC) 5
miEN S, FNWABLVOGIHKIE, Ficmikoisge
ENLTRIBEEZEASNTNS,

BLV®D 7 5 A DIGIBIE LIS K TG FIC & 0 i
PRTBEBENTNSA, KEGEDOEMFNGIEIC
DWTHEAPHGEBKREIN TS, LML, HIARE
T, B/ By I TlE, EELEBEoREE
BEDOEEZSNZ LD T 71 & B A7 55
NHB, BB TBIET 502N EbIK
MEHRICEDEHEMS RETHHRPOVLEDITIED
TWwa, BLVOEHFIZH2, 500D 1) > NEROB AIZ
K OBHEARAIT A E Wb TEY, Zhidbdnil
LLOMARICAHEYE T 2" WMk T 7 OO
13492, 000D U BB ELTHBD, Zhshii
BLi2\WSBIZT7 705 U WE T 5 BU I 215D
5E, FOIBDI0~20%#H L WEXIZHTT 5.
BLVHUAIE MG #Riluh O 7 775, HiLWEEKE-
TS 2 R1EZ 10~20[El# D R 5 & HifREMEF D50
%\ RGEASRRST T B Ohshima s 1, FEBRAYIZB
LVEBEA/n 5 Wi i O 7 7 % 3E T L Tl Il % #
BiEEaI EizkD, 38HEMNSEITBLVHIAZLA
L, Z77IZKBBLVORBEFEELE™, £k, O
BICITONRRDERICBNWT, DIMBEDT T
&> TBLVOEIENfTRONS Z EEZHEMILT
W5, Ferrerld BLVEEPE D F4-A355-18 4 A Mk e 4
E—FEICERINEE, 90% L, Lt e R L

L ERD, FOBRPERRIIOWTIEHRMERIC X
SEEEERLTHEY,

B A1 IV A DWW T H R AAIZ W,
s, WEHE, RICOEOUAIANTFEET DI B
BH, IMPBEBERELDINMNIDVTIREEMNTH
Blwea g QWA B L OEALRIZBLVB LT
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< BLVERAELAES IR L 2B T4 0f 3 ¥Rk LR
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Table 3 BLVEELAGMSEFNAHTFHTOBLVEET 58S

2
¥t REN T BER 0%
FERN-EEBR ~4%
WEL, BRIk DER 6~16%

Meas et al. Vet Microbiol. 84, 2002
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1986470 5 I3—E DR T12h A LA L% £ EBLVIRE
#EM, ALEICDNTIZ2N AL EOHIT DN T HAE
TEiIThE, 351, RARES THEIE6E &5
DU~1/120EEIN TS, 512, 1980FEMS
I3, A2V TRNIVIAZRW-REZERKL,
Ihe DEEMERECIERICED, T3y —21F
199 14EICDWICBLVIFSFETH 2 & #EF LI
A7 —5 T, 19904F & 0 iE L At g &
N FORNERI2H AL EOFIEFTRE/R R D EBL
iz ns s Az, Pk s 21, BLVES
HepfEFEEnEBEE, BN TOEND ZRE<EW
5 EBYT 2 A A BNIZEILG T 5 E WD HUE L 7=Bh%E
AThihiTWwad, 361, RS OESTOREEIISI
EMEA4NAT EIZEEBLVREZ ST, 2EHETT



20 (L 1T R P SRR

eEEL0ES, BLVGE RS S#EZNS. 20
Hikiz kD, 19904 LARR 22 (6, 0002452 5 #4955, 000
FHOFEE#RANs L, 20014E1 A X VBLVIEELEES
LT3,

T4 272 KT, % - kEiA LT 50
fExisATE Sz, 19704 S 19TTHE DRI, ARAR
MG THRESRSED Y — &R, 19T84ED S
HEME S IR TiThh/z, 1990420 5 200 14E D H]
i, fAREI s AMEE, AFREEETIED
LTl RSk TREFESThh. 0O/
DIBERIIEETH003% T, 7142732 REAGT
19964E1T, = 7= e s T 199948 BARR G M2 A3 il 76
TR T Wiz,

ZHZH LT AU A TIE, HAMNICIZBLYOH
BIERROEFHBTIT O ZEESNTVSY, —a—
= MNOXSICHEMREABLVEMEEESE T4
EENETHTOT I ANEMEINTNEMNEDH S,
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m5EEE, 2~3%BREOTENRENHL L%
SHICEE, MHEBELTREZT DR EBLVEGELS
MW EERWRTAIENEETHS. BAIZDNT
i, BHEroPHE5A5EMEEL VW, 2UE
B0l e b 2 5, HTPE & IERL
(56°C, 3047Ram#E) 7Zrus LILskas - BifiR L CBLVE
Pz RS ThE AL TENERTHS, £
1=, IR DB, R LR R 4 Dk
BT L, Wi BRI S Z b KT
HAHD.

T, FAEIZBWTBLVOENEREN L9
FERMIZMMIZ DWW THEEREE DO REROMN? ZTOK
IZDWTIE, ThETENMIBWTEHZ < OEBE
B, »BWEENERD D DFEEEEOIEAS M
lZanTEH Linl, TNThOERNEEDREB
LVIEIGIZE S L TWa 0N 0T, BEnIciEm
Lizdplddizwn, #FHHSORTOWETIEY, Fijl
D20TEICEESNERAET —FO—ZMANT,
N5 OERHEBEALAFHOFEANTURGERICE A S
HBOHi%{To7=. (Table 4) IZFOfEROWES
AU, BRI DONWTNIOERERDS S
BT, X 0EEE<FAMFERERICE D MOzl
HBHEEZBENS. BLVIGIR EHIEFMG G DOBMRICOW
TH, RFEHRNEENTVWREIATHS. HiER
RRABIETH B4, SEOPETIE, ¥EEHEL
RWIBA &L T, EiEHS Uil iamkixic
EBHURBEERD LRZEMT 2 LW SfRNESN
TWwa, Lhl, b5 &kEE, FEBEREOH
il 7z fdy Z1k D, BLVIGHE & #)FLAG 5 DRI R O# W %
W WENH S D,

3) BHEWRED DRV FHIMEANDY T O—F
I4E, 2EMICEBLIZHINGERIZS S, BRAEXTE
BLOE#REIR RS, —BERREZT i3 kit
EfkiL, BRENOBRELGRERRRLLS, ik, Bl
I RAMRETRERLS L1320 T, FEFOR
FHMEATAE < kbid. > 7T, BLVHUFBEMLES
R RN TE - WIKT RE D D & DA
RMEFDIENEETHS. LirL, BifEiEES N
LRI EZET 2 &, 2TOHKBMEFOR)

Table 4 BEPRAHBEEICBEST2ERERAOSESFER

E2E 8 P
DREHLTEL 0.71 0.03
BAEEETD 1.1 0.0002
HEOTFINERIZSN 0.82 0.01
VEOEERS -1.11 0.03
TEHIE ~0.36 0.54

ZER/EGOSAT vIEIRETIL  GRAEDLDIERERER, &0
LOEBHEERTHY. FhAFhOBHENRKEVEDIFEFENARE
Ly (Kobayashi ef al, BMC Vet Res. 6:1, 2010)
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BHETE « WIKIS M T KR E RN aRENTL T &
MBHENERIETIE L, 20D, HERED
HeFfis] 2= 1 TR A I BLVER LA 20 T L Tl < A EE
Wb, TOE, MWOFITHT BREERE Y A2 H0E
WER (RGUEEE ) 2289 DS ELMCERHLT
WL T &AM ERRIC DM EEZ 6N
B, BHAEIZB W TOEREEEY A7 Offk4 i BHIC
BEEEMALEENS, filLka—oy /SFEE OB
WbiE 707 5 Az & OFEFLORIER HSE &
LT, —%iIb R < ABAREREICE D D BRI &
5,

71 )V A DERFIZPLAED & S I KM Y > )V EREK
DENEDOHEEITR I GHEEEC I EIIR<MS
NTW5S. LL, FHSKRIITOUIZE TARMIM A mER
BAIER@RIZH 5B IcBn Ty Tod1 VAR
DOEWERPEET D2 ERHASMITIE>TER, L
ehio T, PLATI &EBRIMEENE S ks
HIZEWI R ERDFOWFEHERETH S, £i-,
1990FRICAZ2 XTI, HFMRENERTHo=/20
BITHUAD T 5 ETO6 » AREIZERPOHF L
HrcEd, ZOROREHETE - wikiEREETH -
fz. UL, PCREEAMBLVEETHRIBICISAENS &
TR, BRI B W TH RS > 8BkH SBLY
EE TR IS X512/, BiTHEOFEER]
B W T OO B HIHFRATREIC R 7= FriC,
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EBEBRITEEDHSNDTFHEDL < IIPLIZHETY
LA REEE W LM ST, FEMEEMIIBITS
BLVEEDERIG KO E#&IET 5L, TNHo
FHIERHICEIKd 2 2 EEE LW, BLVZ O
LA RDEWER R ) A Z R OBEEE, iR
RO ERIGIZBWT S E R T RGN 2 1 n
SHHERICEVBATHADI LN, REERT
RETH 5.

BLVEER O b IS E TH B Wy ik E
BTHDH. BLVEHDRZMITIX, BLV-gpilZ il
AGIDAE K HRMICHAW SN TS A, L% OiMiE
ERETAEOICIELSAEMENTHWS, 3—0Oy
INEBE A & TIZELISAZ AW = ALAEDN)L 2 A iht
T, WEHMEZRLUZET TWaBENH D ZEMmE, B
FEiZHBNTH, SRIZELISABE =0 & L =g
OFEDHHH LRI RWITh 2T 2 S EExn
B, EWRZ EIZ, TRR2ERE X DRI ERIE
272 O BLVR R D 2 1 IC ELISA O FI| I AT AT gl 72 o
Jo. E7z, W, FEESHMIELLEERY TILY A1 A
PCRiLE#J5H L7=BLVE &+ v ML E h, §E
FEE LS TORANEE Aozl EMhE, TO
W# = HAEOE TRIYEEE ) R 2 42 Rz
L, BEMICOHREE-ZEHTHI&IcLD, &K
RO E W EFIZHB WL THRANEIR O D Wil
HEMARLESHOEEDNS.

BpUIC

ABIRITHT BHEFGET RN EM S, EBLMEICDOWTIE, AN TOENBRE, Wi BB, Fuki
M0 ERE, LT O B4 oA TEADEPIE, FURBEY: OB WHETE « WIkEIET 5h
B, FNSRIIREMEOT=DDEEHFEEERDN, REICRLTLUBERIN TS LIFS0EEn, KT
ek DIz, FEME, FRCENES MR ETIE, EZE LS OMBEMNRTS L ET > TWaENH Y, FOfE 5
=7 TIRINIEIZ, AFY ATIRI4EIZ, AT z—F > TI04EICENENBLYDHTLEER L TW
B —J, EKTIRERL NI OFEMHEET O 5 AFEHBE N TWWLA, K-> TIRBEERRI~DEZ
BRAFEONTNSLZIAHH2, BAEIZBVTHREICBLVIG LB OKMMEIZIDEA, ®mEICEREN
FEEBITBV T LR 2L L, SELINICHEMEZER LEEANS ST &M RPEFIZEDS
A0 BEEOFESRH LWL OMEZINOMFEDER UL, @5 O RENEE 21T\ EA S FRFE % % B/NR
WA 2B TOFEMEI I TRETEH 5 3.

FEfmid, BE, BERasRTmsncEh, BETPHMRICOVWTHREMENTE /A8, FAeTL O8N
AR N T WS, 19824 LISk 2 L ~)L TOFEM/ZBLVEINRAEIXTHhN THE 57, FEDBREERRIT
AATHS., BIE, HEESIIRMKESOEZTLE2ZT TEENEZEDTRY, Ths Oz LIcBLVOiiisk
IEMATESLDIT, ENICBT 2GR A7 EREZSSICHSMILZVEEZEATNS,

T, BRIV OMBSNRSAIENSE T O 5 AL, HEEHEICmT TRER R ZMEICERL T
LTENKYTHS.

&

JRRERRICH LRER TS EE W (Bh) L3 - & RpE e SV - Dt et M RS
EITEMHNELET,
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REVIEW
BIOLOGY AND TRANSMISSION OF THE GULLET WORM
(GONGYLONEMA PULCHRUM MOLIN, 1857)
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Yamaguchi 753-8515, Japan
[ Received for publication : October 25, 2009 )

The gullet worm, Gongylonema pulchrum Molin, 1857, is distributed widely in the
worlld. 1t takes a wide spectrum of mammals as a definitive host, such as cattle,
zebus, buffaloes, sheep, goats, deer, camels, pigs, wild boars, horses, donkeys, bears,
rodents, monkeys, and human beings. Since C. A. Rudolphi recorded the worm in the
esophagus of a European bear as ‘Spiraptera ursi’ in 1819, many species, junior syno-
nyms of ‘G. pulchrum’ at present, have been erected for the worms collected from dif-
ferent mammalian hosts in different localities. This is ascribed to wide variations in
measurable morphological characters of the gullet worms grown in different hosts. In
Japan, since the first notice of its distribution in 1987, the gullet worm has been re-
ported in cattle, deer, Japanese macaques, squirrel monkeys in zoo facilities, and three
human patients. Recent genetic analyses of the gullet worms, which were collected
from cattle and deer in Japan, demonstrated that two distinct genotypes might be
prevalent respectively in cattle and deer. The results suggested that domestic and
wild ruminants, at least in Japan, might keep separate transmission cycles of each
genotype. The present view of G. pulchrum, having a wide host range, could be
challenged from the viewpoint of actual transmission, or phylogeography of the gullet
worm in each host species.
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BT EABELEIMERTH S, = LT, Raffacle Molin#$18574E 12 Gongylonema % BIF L 4 FED IR Z1T >
gz, S—0w A ) i BB HEE Gongylonema pulchrum & 4441372, Gongylo[FV2], nema[FR=#zH],
pulchr [ L W], -um [ HELFAANOBEFBREL] L WIBEREZED¥ATHS. ALMNT, G minimum O\
WAHRZR), G filiforme (BIV), G.spirale () OFMLDITo TURMSE, 1/ Iho0lERE €
B EEFFEONRSNSEN, 0% T, EYIRTYEVSEEENS, TLTANSBRIHEN, 4
A ERAEESREDD (EEERESERICEN) MELT, AAbEREAEREZEMRL TVS. £ MR (
Ascaris lumbricoides) &7 Z Wit (Ascaris suum), BBVt MR (Trichuris trichiura) &7 5 MR (Trichuris
suum) THELHSNA LD, RAZ2HWEICTHESRENSELWENRSH, €O RFZK > Tk
DT A EbB LW ETIRAN, AT, TOEMBICMAMT 2 kT EnEpEReksd, @
KL~V TOBRIECTH, T N TOESONEMEEEAZHBRELD. i, XHEEROFARTORMAH
HS Mo TEFWERTH S, HRWASHTEDS, FEEIFUDHELIRLBBMICETFET 2T ENELSA
BRTWEDEE#ADE, RBEREEL AN 2GRN, AMMERIbBRRIT/AR> TERATHIEL TS,
FAEIC R TREPICEA Z NS ER TN LRV EAKES. AWTIE, ERAERED < BMEOESR
LR DHREGNT D 2 LT, FAEEROMFEE, B (EEERD SHEOSHOBK, L TSRO

B OWTHBATEIREERNTLEAS.

1. GongylonemaE&ili R DEMF IR

# . (phylum Nematoda) 13Z4kT, 26,000%ELL L
AEikEh, F055012,0008EAEHEBEFETET
HHEMEINTNASY ERICE, FIERDIRED
<D, FNH5EEHSE1,000,0000LL EiTies &
TZMERENTVEY, ZOM FOFESFICHML,
ek, ik, H3E, £ U TR, T OEAICEER LT
5. iR TS 508, AREROBERIREE (niche)
ZLFEMICRDBRIZRENTWS, Gongylonema®
fEthiE, FORERMES A X (HERI2Z—62mm,
$137— 145mm) Y IC b EDH 5T, LHfMEEOEER
N TR R TR T I Al A R B e 5 F A
LTWaE, kR F 27 IR RERERZ D
DET, OB EZELEOFHEDD (Fig. 1-6).

Gongylonema % #8113 1 J& 1 B TGongylonematidae
Bl &KL L, Spiruridae®} (3 J®), Spirocercidae®t (15
J%), Hartertiidae®} (2 J&) & & 1T Spiruroidea EFHT
HEENDT. ZOLERNIBRCWELED EBELE
&4 ol A ETHS. £z, Spirocercidae
BHolE, o B O AEICHEE D < B A AER
(Sprirocerca lupi) , I @ B B (Streptopharagus
pigmentatus), 7% OEMEKE R Uscarops strongylina)
DARMEEE (Physocephalus sexalatus), FAI DHH
(Mastophorus muris) 75E, BRER THIRATEORE
NEL TS,

Spiruroidea FRHI M N A RAOHIPT, FHL
7= 1H#ighdhz A, EWipEEdb->THD, £ £
D% e QAT LRI A A T B A R T B
TELHOMNEMERLS (Fig. 7). BIEMFHRPITFT
iz EhrhfEEER D, TOHLE THINSFLL,
[[LfAFE (haemocoel) HLEET 2 B L7z, &R
PED 3 HighR & 72> THET 3. AEHORBORK
HIZBNWT, FHEDMPFFEREE RS ZEPRHTIE

7Ry,

=T, gl L=k 51z, GongylonemalBHRHR DK E
ISR ME, R OERERY T T ORI
RIS D U < 2R S N EESEIROBRE B> Tnd
HTH5, FEAEOHTENAEBICEEEZDD
Gongylonema i J& 12 S, AREFET, Ron
IR L b iz e 2 3 Gongylonemoides T & |2 77
HaEINTWa"(Table 1). WMILEQEEFENEN &
LTIk, EEsiEflofEbERLsizo T, 1857
4E 17 Molinlz & - TAIRR = N 7= Gongylonema & D152 Al
13, 18194F {Z Rudolphi 3 & # FE L U 7eFilaria musculi
IZHIYS$ 5A5, IHLE, G.musculi (Rudolphi, 1819) Nu
mann, 1894& %, G. minimum Molin, 1857 & HIFT
h, HEFEFCE VEAOEEMCDWTRENRZ
TWa™Y WHFIRLTHD, EOMRENZ 17L&
TEHENBEROMEELZS>TNSD,

TN LR
¥ I =
=T b, e
o —'/l = I
-:_,_,,-/I"
A A - _\\
S, 50um
/ TN

Fig.7 ZEHREROTEARIDOAPEMBBER W
BRI THY. 1 BLROTRGEIC(E 3 AD
&MV S HIRIRNEHERTE 5.
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Table 1 Gongylonemal® (D 5T #if&:
i e e i 53 A i ¥
1) Gongylonema i
(1) WEFLEG AR
G, minimg Molin, 1857 TR, Fu bk Vi (I e
(7. aegypti Ashour et Lewis, 1986 FUR, $AFTLFHRKI ying T ik 6
(5. haylisi Freitas et Lent, 1937 oA 4 el (Tayasns ajac ) Teiline FF
(. brevispiculum Seurat, 1914 FEHFT LFRA D (Dipodiffus campesiris ) Vi krzush
(. capucini Maplestone, 1939 4 FE s e (Cebuy capucinis ) I R ]
G. dipodomysis Kruidenier et Peebles, 1958 # 2 rle— 3 2 3T (Mipodamys spp.) TeifihE st
G. longispiculum longispiculum Schulz, 1927 270 201 (Spermophilus spp.) TEiliNE BT, K
G. longispiculum spalacis Schulz, 1927 BT ALY TRAI (Spadax microphthalmms ) (L FESE b n
G. macroguhernacutum Lubimov, 1931 T &, A& (Cobus hypolevcus), Y (& 2 o 7 Wb
BT IRT L (Miapithecus falapoin )
. madeleinensis Diouf et al., 1997 vARIA FEitike des Madeleines” By (40040 3oiikso
(5. monnigi Baylis, 1926 kg Wy FEUR
(1. mucronatmn Seurat, 1916 T DT o U 5 2 (Atelerix algirus ) Wht foifivE LT Uh
G. myyeiphilie Frandsen et Grundmann, 1961 2 20 F 2= % 2 (Peromyscus matfcnlaiis ) FTlnE E( 2
G neoplasticim (Fibiger et Ditlevsen, 1914) %2 | R (T e ¥ (]
G, aitsnlescwi Metianu, 1953 F 2N KT (Erimacens envcopacns ) - AR [ieli]
Cr. peromysci Kruidenier et Peebles, 1958 LT w0 A (Peronysens spp.) g ? dek
0. prablematicion Schulz, 1924 L ] Vi il
(Mus, Cricemius, Microms, Apodenus, Mesorricetus, Evotomys J§)
G. pulchrnm Molin, 1857 B, EWY, vE, ¥T—, AL ¥aw, b, LMEAIETRE kR
Y, AT, T, JOVE, N, ERRYE
. rodhain Fain, 1948 b & (Qkapia jolmstoni ) frifine TEUSN
€. saimivisi Artigas, 1933 @ A SEilihE TN
G, sehwrei Lubimov, 1935 ¥R Triliue (& A 2 o TN
;. soricis Fain, 1955 felafii (PHUFHI, FHHI) feifit TFUHN

G.overrucosum (Giles, 1892)

=

(2) IyEidsEm
(. alecivrae Johnston et Mawson, 1942
G, cancasica Kuraschwili, 1941

=2 pkY

Bie BWE, ME, HF, FFaEh

A ) (Aectura athami )

iy uE Al TEUA, Ak

A S0
friiinE a— 4 Ay

5. congolense Fain, 1955 =G Y, Tea, kakaFay, eabl TN TFUN
(. crami Smit, 1927 =7 kY, T, shekaFal, rahl TR F7UH
G. falconis Oschmarin, 1963 FAap I (Faleo subbutes) frifihe BT (fEYE)
G. ingluvicola Ransom, 1904 =20, aXFhHYE T Il a—7 7, Al H
G, mesasiatica Sultanav, 1961 AT HFT frifi e KL A
5. phasianella Wehr, 1938 iV T A T (Dmpanuchus phasianetlis ) FYERE i
(. sumani Bhalerao, 1933 =7 FrY Eat 4w K
2) Gongylonemoides T
. marsupialis {Vaz et Pereira, 1934) it oAk L (Merachivops oppossiom ) Tl TN
. mexicanum Caballero et Cerecero, 1944 A A L (Didelphis mesoamericama ) frilikg AFira

* & L¢Skrjabin (1967) 2y, 2 HUREIC ARG S du 2 11570 2 s £

2. EERERORELESR

EFAEBRIE, Mo s 0MBlES &Iz
185T4EIZMoliniT & = TG, pulchrum & U TH ALl &
1= FhAioges LT3, Rudolphi2id—0ow
e DREMN S Spiroptera ursi’ & L TISIVEIZH
FEFEHEL, Dujardin™ & |S454EDFRSLTEOH4 %2\
ANTWS. LhLass T<fiEis) WS4
%59, EERER] ELTHHRESTWVSY, i
WHZHDORANH 3, Skijabin® 19674 D /3 3K
FUTIRRDOE DN H NS> TWS., BINOF<I I h
NS DG. spirale Molin, 1857, BND =, 3, ¥,
Y PinG DG, scutatus (Mueller, 1869) Railliet, 1892,
IVT DTN SDG. confusum Sonsino, 1896, X
WD T <IN 6 DG, contortum Molin, 1860, B ko7 4

6 DG, ransomi Chapin, 1912, 4217 A5 0DG6.
labiale (Pane, 1864) 33 X TXG. subtile Alessandrini,
1914, KE A S DG, hominis Stiles, 1921, 1 > R®
T RTINS DG, microgubernaculum Gebauer, 1933
BETHS.

ZhizEE<ORAEHDRERRIE, FhEFh
DEEN SN BAEOFHEOA—E, Fich
R EEZENEDENVEE T 2T L, MAT,
BRARO Y7, FEEOU Y, ZkERE LT
FEESDEERES, HEDICBEWVWEFERZLDZ
EANDYBENH o EHERETNEY. BRIz2BENS
SHtENBHORFEEHE XS L THEA S NS,
R IMYLE R LIV S NI RO & 0 B R
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THole., WKDEEWZ LG, scutatum, 7535
HDG. ransomi, WINA 7 2 L DG, pulchrumHiE
NS Th 2, 1915412 Ransom & Hallix, &3
Y IEEDG. scutatum BRI PREIE T (RIERERH
H) CHATHEYREZ, VY, 7%, IHA,
PF, Bty MIER, EY I TOREREMSKIL
oA LAY, 19264E1CBaylis 5 H w7 S Hiskfio 7
FADBERITRB S L<EDBBLOANE SN &
W LA™Y, 19314E, Schwartz & Luckerld, &<
HRDG. scutatum’ 1 & A D 2 O T4 1TEH X,
3y ABICI0%IZE WAL R E RIRELE 2L
2 FEFICELTIE, b oh s oEI A Hx,
HeMINTHESEL TS, 1ETIETIE, ity
W, SEREICIFTIRKTHo /. B4E, Luckerld,
RBEREF A E T Y FEMNFE—BTHHZ L&, KE
BEAEMOERFEEEL TSy b, BTV, oY
FUREMTHEIE, IUR, 1R, ZU R ADK
BMRERS ERELEY. ZOWMELE, 5 HMRE
BREROBRENYS U< IEREMER>TVS, T
2, AEIEZLEEETHY, HEHREZENE
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EADBDTHS.

19714¢, Lichtenfels™E, Bk, #2no#h, bw
P, Uy, THYTHERBELTWSERRES, LY
VHREEREHRDOTSY, I b, EBANEY S, Y
FTOERBIBAEZFMICEEL, EROPETE
BRINTELEY, RAONTEOFMENTHWSA
DRI DM LB IC IR ERATRE W T
EEFMRT A EEBIT, 1) ElEiEdhifkE, 2)
HRERE/ EEiE, 3) RMEaEE  dkE,
4) B — PRk FL OIERE/ BiAE, DlE4 SiconT
AR LOBESEWEEM UL, FRICBSRLE
N AT BT ARER L TWiz &l RIc DN T,
EREN R/ MR ENERRE RO REEN 54 E
12412 T &5, 19334E12 Gebauer " At itk L 7-G.
microgubernaculum E[RIFEL, RFONSIEEFES S
EOMEIRERTo TS, EBITHEMINEL -
D ETHMSBEREDOFRIEE (Table 2) 127
T, FHETHEEICL > TEHENKRES Riz>TH
D, HEH7ZFHEO S T O EE A L2
ENMRTESLTHASI.

3. ZEREROBARH

H A< AWFE # @ Gongylonema @ 258 L OWIE & LT
V92 FEITRNIER IS D T v DM SG. orientale
PRI L7720 RYTHA ", Z ORI, 1926
D —NIVAER - [E45H % # ¥ Johannes A. G.
Fibiger (7>~ —%) MHEBIIZS v MCEEZ AL
T BB WG, neoplasticum (Fibiger et Ditlevsen,
1914) ORH[ERS>TNVDS, RKLBDH, TOBIC
BEMSIRNI=OH, ERMICUSFOEICO—ILY—
WBMzERKEL, BBOATHAERIC IR T TR
Lzl =88 (H4) Ths. SHIZES>TH, G.
neoplasticum O IE 3% EAE LB R ST N T LA,
Fibrigerid / —~NJVEHZEMIET, BET v b O#EE
MERICEDIGERICL 3 GRSt REESITE T
EEBEIZIRAR, —J5, ¥V &L DS LEM:
MEEIGENZEIHBERLTNRAE™, £/ iz
FOFRBITBNWTHHEELLEZSNTVBELN
W (R W & IR, 0 <o B A af e o & D
W, <2 AEM R & FEIRTE & DBIMRIZERY &k
NTWwa, HEEREAZE LI LIERICESN S
HTRH 50, TOBROUFEOHMEAIREITRIN
T3R5, REERADZHMHNETH 5.
G. neoplasticum|ZHAN T, DR BEERED RT3
AIRIIRXIY, FTFEDTHFXI (Apodemus
speciosus) MHHHSENTNDY,

ST, EMAERTH S8, el - biflbETo
ST OEFEWRELIE, BV 2 H=D - G
DRGNS e B st B, F O

LA FICHi~ 5,

1) ZF (Bos taurus)

THEES™IX, 19864E12H —19874E 6 AITT#RIE (436
), AFR G0, FKHEE (1630, JtimE (693H)
ZHEHETBHRIA YA A0TEE, HAE44-958,
AL T — RH33EH, 7 NT 1 >« 7 N AFE238E, 2
EFAE I35 &2 F <, dbiEE &k < 3R 01055
(184%) WEBREROFAEZMRLE, FMH
Mg STIZFEZMRL THED, BLREHOZWN
RIWAZT A AA-THEMHGIEREELDE, 25T T
3.4% (8 /237), 3i®TISG6% (16/86), 4 —71%T
54.5% (18,733) —72.7% (8 /11), 8 kbl L T81.0%
(17/721) ThHotz. FEHI1 -318%7T, 1-54
DDLEETENI8% % DT, T OWEITH%TD1987
FEOOFEFELE" T, ERICEBAERRSFLENE
LEFFELoNTWEZENS, FOBRDFENIEICA
SR E G A

WMARS™E, 198048 7 A — 19904E 7 H iz dtifFsape L
5, 20480 (FLAH4E5, 09088, PIM4-11480) 238, 433
B (8.3%) ICEHABROFLEEMBLE. B
KT 1 BHOPHSER< &, TXTLERSTH o=
AT — 180T, 1 —20EDFENEEDSS.I
%, 00EL LOFENSHTH o/, Bk
WZo9AE2 AIZEL, 12AHES AICBWERTH - 7=,
EANOEEREROPMEEE L TREEHEI NS A
WIERRO T aFFEIE (4—7H) &% (10—
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ILA) [P L, PRI EANTORREY EA
DFFIC 4B, BEEFRRTOT LT REY S
RAKI2 5 ATHB I EnD, BPROEHLH
HATED EHMARSITBEL TS, FHBIRRLEIT,
SRR 5 IR LAMRIZE P L, 5—-10%THhok.
FEHES"™IE, 200945 2 — 3 AICEM27EE D 5 KBk
N TFOEEGICEE>MEDBLLIZFRINAY A > &
DOF 14 (3RMHLLT) G3SEHD £l # e, B —
NNDI2RISETEHEZMRL T3 (Fig. 8). Bl
FFAEMITE, 2ELFEMNSHT, FERRIZMI
BAWMTH oM, 2B, BREFERIII09%E (Hhs51
5, Md68%) Thok. THEST, Shiko™piHsiE
LTWBEIIZ, 7 TOERMERRRGICITERE
ftEAd D, 3WBLLTF COFERIELL, oz s
EHEET D E, dLiBE» 5 WNETIE < 2EIZY >
ICERE RE R H B T EARIEE N,

2) A

Yokohata & Suzuki"?13, 19924F 2 — 3 Hiz &R
B GREOWSN | Mo, FomWLny, (L)
DO 3@ T SN/ > 2D DH (Cervus nippon
nippon) 75 EFMAE R AR L, LI & 0
RESESRIEALTWS, 1DOmfEEELT,
HREOBFRERELZ. EES"™Z, RU < EHER
TowigE (208), KR¥EA (35, Wk (45)
T20084E 3 ATl S NiziR> > ao T hEM~N, %
RS ERENTIXI00% OBIPEERTH D, —F, #i%k
M CIRBRN RS Naho e ME LA (Fig.8). 5k
R sk T OMMEHEES DI VD, Th S oM
S DK 2 i~ /- Yokohata & Suzuki'™ & & 33 5
RTHO, £/, REEITALOREHEE LTHS
Ne5ZLEEABL, —H, MEETORPICIZAL
BfRMiH D ESICBEDNS. BHBREET T20094E 2
AT ENAaR > a2 H 18Tl 2 80 5 20
RERARHE N, MELR AR AL TR hE
B av P ATIRIER ZMRM X TREFIS RS
Tz ™,

Kitamura 5™{3, RZFFEPNTI014E 3 AlicHiisn
T=30BHD T A (Cervus nippon yezoensis) O Jig)pe
NEEZHN, 28 (5.1%) TEHEAEBRERHL
Jo. HithEI3 28HE B 1 T, WihbilkihTH o7z
COFERIETTIE, TV 2 h TOERRMERZEHE
FERBDAIREM AT S, 41, i zE0-EN%
WTHMEMMTONS LT, BE T TORYAHE
HEHDDNHSNITRD Z LML,

3) =) (Macaca fuscata)

Unisld, EREREO1EDKR Y RYIL (Macaca
fuscata fuscata) D, WHEH, M5 7LEDH S,
SEDHMRERT, ERABEREFRAELE?. Thz
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i, Mo, 1961199 4EDMICAATE > F—1
F— (R AT N =ERN2ERO 11080+
PRYIWETIEDOY 7Y (M. f yakui) DRI
CEEREA (F, W, /A &) E#HN, S5HO
R BRIV E LSO Y 7 BV 5 Gongylonema J& £33
BEBRHLAE", R BN SHEEY I HIV128HICE
BEEROREMSHD, BEIZ, YY) 2HIZG
macrogubernaculbum DBEH BRI N (56 1 HHlgE
HAEEREORSEY. Unis"™i3, &y —AHTH
4, BRELE2HOYZY)IIC, TRENEHAES:
&G, macrogubernaculum DREGL B o= s, L
F—NTING 2 BOEIERSHERE SN TWA Z &%
BTV, —HT, VYrHIToORESEENET
EInG BAENG. macrogubernaculum @ B 855 i T
BB ERE L TWA, G. macrogubernaculum(IE
200 HMEATHE SN TWET AX YL (Macaca
mulatta), A FH) (Cebus hypoleucus), % S5HK7 >
(Miopithecus talapoin) HSHRKSNAEMTHO™, B
Por A 5 TWiRkY, Craigh* 1, 1989 — 19954F
IKEONIVFE7 B ETRbON, %, WEL,
O, HREZL, BRMIZIZMERESE, 38, M
27z« > b2 F U R (Funisciurus substriatus) 15
BETHT T 5 PUR Kerus ervthropus) 205H%
fR L, 138HIZG. macrogubernaculum D25 £ %GR L 7=,
INSOY ZHITTIVATEETRONTED, Mixl &
B, 3EAD AT (Macaca silenus), 1 BHD)S w5+
a7 y7—0L) > (Cercopithecus petaurista buettikoferi),
1BEOEIY 5431 > (Saguinus fuscicollis) #ifx
WEHRE LB ENLRIGER b . TDIB, kK
N AMAREEREDNE S T A 1 MGG,
macrogubernaculum D HER E N2, Unins"™ &0,
G. macrogubernaculum 2T 23 X T QW& AT E
NS DORERTHD. £k, YHIZBIILIZIZ,
Lichtenfels™ 23G. microgubernaculum D= #E 5T 5
PEAZREFEL TSI % Filk L7,
ZOEIEIRIRMS, R INFEMOBTS
BOLHEIEDSNDEIREFELE VLD,

4) T AL
FEAMOER I ERICBN T —T L AN—Z2 B KT
HERFS N TWAI00EB DR E7 U ZHIL (Saimiri
boliviensis) @ID_=—|2BNWT, FOWEREKDE
MBI R AT S e, T2 &EE2Z1T, 2003
FEBRU2044FED 2 BICEH A RO EHNENM
ENE”. ZOWMETIE, TIXTF v BI)N—F
IWTEHIEZEEE L, ZOEsEMkE ORI %175
TWa, 198ELRAAREH THHF S TWA Y 2+
Nhano=Z—ToXRMEERD R R LKL
(25.5% =27,7106) ASEASNTAR >, AR
GIAATERTREME & & BIC, EABEO RN 5
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1 (5.5%) 2 (6.7%)
2 (3.2%)
1(11.1%)

1 (1.9%)
5 (29.4%)
8 (22.2%)

4(5.9%) _}

Fig.8 ZEBRERADY Y (FR)BLULH (ELBAR) TOREIKRY. BRLERTEEShALVZREL. &
BTRULARTHALICEELEALL, RIICRUARFEIRERS. KANCBALZET TRAERRM (R
E)&RY, TR EEMPBETELHEROSERT.

Fig.9 ERRERBRAOHZREHEERER WEEYS. GRBEBEESH. DTEEERFLEAICSLY. B
BEEAOHKEMBRMERNTWNS, —F, YHATR, BERZH > TREVEFELERENICEL, BFRE
NORAEMRE PR/ EREMRSEE) PEETHS. mflé o CREmLSALNTNS.



L VR IR RS

DRSO et H 5. THHIFEEE I K 2 Rk ik
W, BT TIT D sUTHIRRA S 545, OREPIE S AE
HI 2T NETORBEELTEDDTHEDTH S,
H LR D@L, MAIEEL XINGET S A—JT
HLITODMIYTHD, EiFiTk DRIBRIZLET)
THRICHEELRTFNI SR, ZoBwETD
20084 20094 EOFHE T, BIEZRIZ14.2% (16,7113)
HULIEIZH% (12796) TH-o=". RLEOHRER,
EHRIEAETIOkmL, Eiffh = fthoBHEOIEY R
) (Saimiri sciurens) IO =—THEE N, 2008
FI745.7% (21, 746), F4F1246.0% (23,750) &
BRI T B,

W R OB DRI X - T, FEFE s Uk
IR by —FRy hano—TH ok
ARG A SNl ERSBR SN TS, OENE
ENRFETZHIVETIE, REZELDFEMLET
SR TORY SR, FEMEOORLED L
SWBEGEDOONZZEERZ L29<, Pasteurella
mudtocida = & % WL FEFE D B & 75 2 Bl ged: & 1540
ENTVW3EY, F—T 2 AR—ZFAFTFTIL, Rk
ARSI+ 7 1) 0o BB EOHRIIFTRETH
HZEMNS, TN REUF RIP0H#ZE L
FHHRELZEINSERELTHE™,

HrEFAIVFEEH CORPARIRIITATH S, 75
WDIEY ZAPFIVNS LRI NG, saimirisi Artigas,
1933 & ERAEREDORFZED, FHATF I TOR
BRI EICDWTIZGEMAINEZREFREHIE-T
Wb,

5) kb (Homo sapiens)

19964F 8 HICAM T EICIEFER 2 U i T E
FED 34T T AT EE 2 5252 L 7= 51 HSE PN H) O A4
ELTHMEINTWNSY, ORNZHEFESEEUIS S,
ORRITIEEEFIEERVRL 245, R4EIZAISEE
EZZUIITDICOBORBE N S RUH L 2208
7, HMFKICK D ERAEBOREHAM R S AESh
Jo. T, JUNTER:FE TIRR A YT 2 fiE 3R
HaINTWE"", BRELEBETIIM R 2 E0%FE
MHO, NECHRICENRZAKL T2 » H&IZ1
LA TR L TREmRR 222, €0%2
FEZFAL THE 1 E2HKFMLTHWaE", —%
SO B SO ERFR D BLER 2 Bl 2 7= T3 B AL R T,
LEEIEE PR T A - BESEITT REE,
IERNIZ 270 BTS2 kB & /e, ARl
ICTHi R, BEOERESRELTHED, BERERD
R E R enlfEtEbd 5",
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6) TOith

Sato 5", EASEEE L TREABTEHRERMT
DR R XFOFEEMEEZEDDHFT, FORM
R Eic 2B oRmghhmERE Uk, B E0E
ol 3SR ERELIL TWi, BARTIR Y 250,
YO hEEBREEROREENERTH I EM5,
FREEEZSEMWERRERTH S D, TOLIRBEELK
Wl 7= AR ED— LRI NEREESLS,

7) WfEE

THES™IX, 198745 7 A ~19884F 8 R IT T
RN & ATk & Fn T D45 TRIEMEF B 16, 4220T
(5 JB13H0) ZINEELZ. EMAED 3 MR (HY
) 1F, vV IHFE Aphodius rectus), T VR
T AR (A sordidius), FFA 75K~ 3K
T (A elegans), FFA<7 3N (A. haroldianus),
TFT) AHF (A urestigma), I AA O3
A& (A, sublimbatus) , Y J 2 % (Liatongus
phanaeoides), Y LJI RI TN 3 (Caccobius
Jessoensis), FJ LK (Onthophagus bivertex
minokuchianus), % -1 3% 35 % (Copris ochus), =TI
WA a7 0% (C. acutidens) MEMEEN,
W& a2 a0 & (FEGER48.2% + PR 3.798)
ERT Y AN F (BEYRL6.5% & TImELE0.534)
PREEEE L TERSINE™, AR dE L TIl3
FEI2V)ATIMNEO RN TH2Z &5, HHE
BEhhBiEEEnAS. ThSPHETORBROEDTE
TH A, 10H LIRS EATD BFEOFIZE —
DIV, iz, BELERHREKIZEETE, £+
D4 HELBREE 280, REMABET, Bhis
WEREL 7= 8h Ak iz THEEL TWE™, oz &,
PR 15 3= D TE B /2R OB EE W TR, KIZEREL
T BRI L DR OBRRAEFMICE R I D
EZEFEERLTWAE™ il 1, 630/C&#~</=0
TN A (A pusillus), 326PCEF <= H B
T >3O % (Onthophagus lenzii) V213 EREAE N
ORELIIERTE TR, PREETCOEBAYE D
W, POMEESREENEED D WIET IV E —FEIC
38 L TEEMMABEROETHIEL TW5, Alicatald
19354F D EY T, TF7 Y (Blatella germanica) %
HAWTHEEETOS RS (11— 3 Hshd) 23
BELTWS, 2EEOREZERETIMNRITEED
| RE29-32H BT, TO®MENRE L TEK
P2 fo THRAB I EMHSNITRES TS,

4. RELBEDVMOERRERXFEHDDM?

KB EEELTHHERTHH>TH, FERME

KR EDEERALEE OB AARLR>TNS, U,
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Table 3 (B LENEEEDERRF LRATEDEELGongylonemalEDLLE: GHAEIImmTERR) *

fil G. pulchrum Molin, 1857 G. verrucosum (Giles, 1892) G. monnigi Baylis, 1926
s AR mEAE, AFHEE, A TRImEE ey
/s o) PR ol S
HAEEML ERH LS EE H1-3 HEE B
HIBRAY 45 AR ALY A3E, T2 J53%k T7UH
L IR Baylis” Skrjabin”" Skrjabin®"
(1) HER
& 12—62 32—41 39—44
e R AR 0.14—0.36 0.28—0.30 0.21—0.26
S {1 A Fx FEM O F
FAERIEA M £S5 e ZEq]
TEE 3.0—7.0 6.5—8.3 6.5—7.5
e R 0.40—0.78 0.46—0.60 0.46—0.52
SRR 0.29—0.35 0.25—0.30 —
AL 0.30—0.65 0.41—0.60 0.46—0.49
Elx 0.22—0.35 0.28—0.38 0.35
NHER & 0.040—0.075 0.04 —
Fe Azl 4.0—23.0 9.5—10.5 11.0—15.7
T 28 T 0.084—0.180 0.26—0.32 0.213—0.250
R A HERI R 0.085—0.120 0.13—0.16 0.11—0.13
(2) Mk
& 37—145 78—80 102—113
T R AIE 0.19—0.53 0.44—0.45 0.43—0.45
miEk 6.0—9.0 8.1—10.0 —
e E R 0.48—0.95 == —
A SR 0.25—0.40 0.23—0.35 —
BRI HENEFL 0.46—0.90 0.57 —
BE 0.185—0.38 0.23—0.30 0.20—0.30
N 0.040—0.075 == -
i PH— 2 i 1.95—7.0 2.1—2.6 4—6
1807 0.050—0.070 0.055 0.060—0.063
%0.025—0.037 x0.031—0.032 %0,035—0.037

* OTH -7 4 >OFEFHRFRIL, BEEN O LTEELEZ 605, BHE LBIHERIERIZ VT

e b FEERIZAS, AETREBL TS,

EVY, PEFLVOEFEFTIA, TNENIEFD
FERENH D, AR AEEFEOFERENH S
ZEEHMSTWS, LhL, Bhflizli TLRWEE
BELDOFERMEO NS, ERAEHOBFEITIE, Al
IO ESR F P E A, LA THERD
HEMH D EEANIZTEZSNTVS, ZOR%E,
ERBARREOEGNHZEHMMT, TOREOHET
KR EWS PR MEERE > THIZL,
Prestowood 5* 1%, 16— 17D IR T 21547
& O5rAHl, KE D a — 27 IO E LV 10ssabaw i T,
F 20 PHh (Odocoileus virginianus), WHET5, B
T UITEHET DIRHER R, 9EERHLE T4
DOHOHFAEHDS L, M2fliEdbll THizDIIERE
FER 1T Thotz, £, KETF /NS F 7L
MEHOERELATIEY LA PO RITDONTD,
ZOREHEFEBMAELLRL TWEY, RS NRE
MO ERDS B, NS Y IhsiE
WA ES N, KO 3HOMLEDT 44 BT
Hole. Thbbt, IWWEGEHE (Oesophagostomum
venulosum) , FARFERERH (Cooperia punctata), 3%
BREBRTHS. HL, WHOMEE TRERICE VSR

BMRASNDY TR, Yhz0nTFhnrozedh
DHEBEELET DT LM TERM o7, McKenzie
& Davidson™ 12, /N7 A 58 i& D Molokai 55 T Rl 4347
TBET72LATVH (Cervus axis), WHELT S, Huik
D, BNEIZDWTHEABREZEBL, 248 (5
H2H 22 OFHmERBLE. TR TH
EUVEDOBITIE, U EHIFRE (Aonchotheca bovis),
RARERER R, BisE B (Haemonchus contortus) ,
Trichostrongylus axei?$358, 7O AP hEWET S
EDHITIIEREEEROSHHILET, - EHETS
ORICHFINAFERIIBIr oL EBEL TS,
7O YA HIZIS6IEIZ 8 HMSBATH, TO®ITE
REGHLTHBD, BETFIT 2 ELEOEROB A
IR H S, 5 TOFEERERERE60% (F
THETE, BEEAKIE) WL T, BT
TIX100% omgeEk CEEZFHERTE, mEFTERI6
) Thok. W1, SHMLHRIE LT IIAY
AEEEFERMEL Y, HEOFAEHME, HET
BMFEEMICKEFEL TWB EERLTWS, EERE
BB A EHET Y THERBERETH - BIET,
ISR SN o Fo T BRI,
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KE P a —2 7N DA vy Cumberland & TR 4k
L7218, 190 EIC D7 < E B 1, 2005045
FRE41, 1980— 19864EITIE & 512250 — 350580 BRI =
N/[ELHH S, Pence 51, 19844E10 8 — 19864F
6 AIZERER S NIz iF 4 7 & A8BA A T~ EHREAE %
SO IMOFRERIB L. aflciTbhid4ed
TSR S LT, EERR (RS &)
THEFERMDRNT &%, BIRIRICES L BEED
ETICEKDERBAL, —F, I3 ADABMH P
BEEBLLIEFHHE LTy EdR (Stephanurus
dentatus), 7 % MithizE (Metastrongylus elongates,
M. pudendotectus), FRERBEHITEHVWERLETH - /-
ELTWD, EMAEHOBYRIZITS (37/48) T1 —
20% (CEHTAE) OFLETH-o Y. EHAEHRIC
DWTIE, AR SREEELL> TNWB T &,
BWERRREEZHHF TETWAM M EERZL TS,

G. verrucosum (Giles, 1892) &, 1>k, 77U A,
koo, v, v¥, €7, 2o hho#l
HEOHHMT, FREGRAFNEMOARTHD, A
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TR ERPHEMEN L OREWI LR ENEREE
W EBREFIEY, Fie, FEWGNE—F, &
—H KFIIE=HTH3HbRZ> TS (Table 3).
BREFMESOIINTISSTEOA 0P H %R~
Prestwood 5™, ERERERZ457TH (57.9%) 75,
G. verrucosum % 13188 (16.6%) Mmoo L, #%EiL
& EDREERENEICAHSND E L. Thbb,
G. verrucosum DBINE I Inno /. PREE, 74
HERINEF RO B Hhis, Thd I H Aol cugk e s
HEDIZHRNTHBMNE, ZOLD YRR &
BoTWaEMRENS.

ULD®mEDL <L, FEAERO AR TOERS
BHEHAZEBA TRI>TWAZE2—REBLTY
MDEITHD. AR TORIRRNS, EHER
i8R DR P RE OB O BRI D LTRSS
THILERRMTHS. hsOFEIC, HihdsE
BT IR 2 A9A T Z EASTN I O IhhE & {0 T
LHLTHYTHD, BHECERIBETERMETFT—<T
H5.

5. TDMhBTORERRE

EHRLEROKEEELT, VY, ¥, v,
SO, h, AA4Faw, wuv, T, A4
o=, On, sw, b, b, EREMELT
Zob, BELEY DL IHFhENMENBZEY.
NSOWMHTOREPIZDONT, LIFICEFHEL TS
=,

1) 7<%

ERAEBNYY), I—ouResInolEEh
TWeEZERRALEZED THZ™Y, FAU DO
2% (Ursus americanus) TORPHHEIZONT, L
T L THL.

Chandler”id, IBOHIEEF LRI INZT
MET AV A O T 1 BEOEZRARDEEEET,
LPOREERHL, EERBEREFELE. VT
DFEIFHTH D EBML, H/m, FHEWENETH
HIENS, BREREREMIIERL. LnLiads,
FOHEOWET, 7AV NI 00T TIRENEIRET
HHIEMPASMIZAE->TWS, Tiabs, Crum
SYNIKEFEHEE D 6 IND50FE A2 ~<, 275 (54.0%)
P4 (1 -25) LORBRBEROZEZEMHAL -
HEEDITRBEERRERTIE, BB TOZFES
EBHTHoEL TS, F/=, Kirkpatrick 5™ ¥
EAX 22 VN7 M T 1982 — 19834 1 il jti & 472302
10088 (33.1%) O IZ AR T 3250 £ ek 2 g
RLTWS, EEFAKILIH%E (1 —5H%E) Th-o
2. ZXTOHROFEEEEIZ2.1 (23—237; n=10)
mm T, HEROFEEEREIL8.7 (10—75; n=10)mm&

EEFSLT LD I <2, Foster 5™, 701 &M
T1998—20034F DN T N7z 124 AMLAT D 7 A
DAZDISITHEEZRR 2EMNSTNEN 1 £ 876
O HFEEILL 7.
S—DOy/NEFIPT AU NI 07 TORPEIRE
MHHEZ, MED 7 < TORGIRR S EA%ENETH
BH, INETOEZ A, Fo<{FAREN T,

2) 75, 1/ (Sus scrofa)

EHAEBROMREHNI—Ou N1 /2 ThHoi
ZEIRRIROEO TH D™, F0H, AU HKED
7 & 0 5 Chapin™*" 3G, ransomi & L T 2EHE £t shsk
Bez 19224E 1235 L7z, Zinter &Migaki™iZ, 1, 5185
DREETFDEEF <, 908 (5.9%) ITEMAM
ROBFEND oI &, EHIICEY £ 7 < BT
mCERWEZALHNIE, 15.5% (34,7220) $21.0
% (28/7133) Lo @mWnERROE S H 5= 2
LEHELTVAS,

KETFH AMNT 5 5 2 Hi T 18004 R 5
TEDWAEATEZ D, 19304FEICITI O 2 2
B ATNTAREAHEAT, 19T34EL0F m 5 19744F
ZHIZTTHEL ZI0BEIZDWTHRET A&, &
(6.79) BXUEME (1.710) IZEFRE RN TER
N/ Smith5™E, 197948 1 H — 1980411 A 123
G U 7 KEIRE SR LN DB AL 7 4 10088 % 3 <, 57
BHICERAEREZRHL TWS, At 5Nz ET
DAL T H TORPERMEIZDONTIE, MY &0
AR ZH CBIORREED TH Y,
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FOMOHIBMEDTH B LA J o h 6Dk
qefp| O ITIE & A ERV. Eslami & Farsad-Hamd!™
W&, 7> 0deEs, ALHEB, vt Tl & /5T
DA J iR, 35% OEEER (1 — 145, Fig7
) TEBRERBENS S LEFELTVS, 175
>in6lE, AEBIORET, 1/ TORPRRE
FTRL, BV IR TORBERREE ™, 5
7 5 TORBRGRT®, O/NTORREFEF™, HEEE
MEY &, EmAPHEMETIIRHLTEW, DT
OEEHURIE, 19T0ERICT AT > D EE S ThHh58E
DY EHFHN, 076 ICEELERSREENTH
5", ZOBOFEHIIRHISET, 18HHLODF
BEFEEIILTETH - =,

3) W, S O

MEN— =TI TI967T— 19704 ITFH < 5417168
AR AFHD R TNA A B Y A (Scinrus carolinensis)
21 — 6 EDEBEMBFENBESATNEY, &
12, [EN B2 E—/N— (Castor Canadensis) 1 815
HIEH 5L, R4 EDOMIBBENMEETNTNS™.
MG LD, UEETOBLWRIMERTHS T 0
SFFLWEHIHEDRERA3d 5.
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A4 EA2A35, Duncan 51, HritFaf)L & di,
IZ12BDHIVE TOEN R E RREN R STk T, 7+
EAA AV A (Sundascivrus lowii), 70US Ty K5y
b (Neotoma floridana), N> W3 X2 (Proechimys
semispinosus) , WA T FNF XXX (Microtus
ochrogaster) , NV A F A3 (Mus musculus) TOD
Gongylonemal® £ HOFE B EZMEB LI

4 )% Dfils

Goldberg"Z, KEAU—F 2 RINDYAN D
(Mephitis mephitis) TORRFEZHRELE. TFTA
MTH, SRAAVBEP2H, TFHATING
A7 (Conepatus leuconotus) 28FHH 1 EHOREIT
LETODORBEHEBRNHETNTNBEY,

Chakraborty™iZ, 1 > K@ 7 vt LML T¥ET
19854F 7 5 19894FICFETE L 22 1MBHO H AT D 5 6
NEEIC SR aE RS ERE L. Thsid
T2 AP (Cervus axis) 2EH, B 22)N— (Cervus
unicolor) 388, A 2 K< AT (Tragulus meminna)
188, =)W/ (Boselaphus tragoocamelus) 2 B,
AR N T HhELR (Capricornis sumatraensis) 2 5,
F Y > (Giraffa camelopordalis) 1B TH 5.

6. HFRPODAGBREPORERS

Haruki 5" i K 2R E - HE & T 0RO #H
LTI A e 1 B & 18504F LAKR O N AKIE 7 D]
EHE LR EB5IHEEAS. BT, &RE
(131, [HVE#E (64#), HmE (66D, TILHTIY
(4, 107 (36, B4 (34D, R (3
#), Eowva (24, BIVEN (26), 2054
> (14, —Za——=52>F (1#), AUS>H
(1§, Pa—7 (L), oXXF25> (14),
BFzazxanNF7 (1), N>HIV— (1#), A
RAY (15D, 15> (1) Eia>TWE, BEE
BEANSHENT, TiEnEnEnNsdd". £k,
BEHFENZVDBOD, 2% 6 EFTOEEEFE
Bl e EHIGEMILS . BEIIICEEZEEIRIN
5%, FOREEIAHE SN, a3 sE SR
ELTHMBABEASNTWAHRHRASI A E™,
ZOXEIBIEFD 1 DELT, 1T TOEEREIC
DWTHMNT S, 35 PEATSEER & ORI (T2 238
HLBEZFRATCEEZZZ LS, FEREREE
ZMrE i 1 EM A L, KEREE Talbendazole
(400mg) ##H5 L, 9MM%IC, TH/h#IC2E (i
Mg 1) OSEFEAMBEANERITHIEN 2T 200
BZahfHEIhe". d20E, BEBFFOEN
IR AR LT, FETHEHLT, EREREICE
SADFIHHE R TN LT 38RO K E N EE

IBEHCARE LT, EHAERO 1 BOOBERET
OBMZE 2 — 3cm&iEoTWVAE", FEMKRYENE
WZ &, MEZMICESTHESNDEFANZN &
#EZDLE, MERIEBROBREEOTS—HTHA
i

Wilde 5%, #7277 (AR) CiEHTBH
ARNLEEFEHEMFEIZONT, RlRERERELT
HELE BEEROMOWABEERETH A, 3
fEep iz BRI A H O, R MAFEEERA42% Th >
7= Z &5, Albendazole (400mg/ 8 W) 3ER D
BEEZEITY, 1y ARICIIAFEEERILIE 8 % I1ICKTF, 3&
FErhichii bR CTEa<lzozER LTS, HE
FOTHNER E Ehihl, TO®%, KiKBER3L Dk
HH|OMERENIH > T, MEREFETIEmh > &
BENTW5S, Thbb, F1{ERS, 3424 DHKEMHME
BT IO S Rl RIAsRibEhias, HERE
TlRBAHKIEEEE RS E, B ARIPTER
fE RO E D DA, HIPAE) HRIERI & TR S
RNZ EARIMER-> T, REFITERT2AF4E (i
FEFHIC BT A R Z RN, HIChIp&Rn 51
%) LHRENEY. TI7UAKETS, |, 548k
D55 BRRIC AR OIEENRIIZRD, BEFEEH
=S gt
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7. RBREBEXZRVCEREBTORR

Lucker™ |3, KT ETAER & 7 % FF LM E —FE
ThHI L, KBIHFEMOEREELL TS v b,
BIEY b, UUFHEHTHLIE, TR, 11X,
=7 MU AORERMEZ R &L Alicata® i, €L
Ty hEAVTRLZOENAET 2FEMICBRZ LK
REGL£305 — LIGRITT, Bz Faes L <3 A -
BESHIGIVWREREIZZAL, 3HBICIEAME -
BEEEGEMN S 3 em EhH O EEFEN S FREIT M
TREL, HFZ2E0OENKIEALEET o/ B
2EETS 3MRIZMHEIN B, FOH1 ALK
Bethdh o 2 £ (2.8—7.8mm) IZKEL T, Eeij
IHBIZX IEBDMERIBED, 4 MhBADHEFH
MGz 4 MR Tl AEREFE LTI U, BT —
3 BiCi3 i R TAREE L —12m, MR TI18—20mmiz
RELZ. 48ROl CIRARIZAL—ZXTHD
A, BTz 2 EEMOERITEREREN RSN S &
STz, ELT, B (4EH) OBEVBES
A, BPSTAEETRAMYBROsrFo 2L
sy, RBTIE, HEHOBRMAMOL, #HATiEE
Pt FLORTBICMIE T 2AHES RO NS X D105,
BEHYTOH BT, il kd=32mm, HmARMAIE140 1m,
EAZHEMNZENFNS S mmE 12l umTH O, iid
1455 —60mm, HEAEIE235 nmE kR UEIRIIAES.
B ESRBREE (—6.6~37.7C) HDWITENERE
(22—24°C) 1245 HIGEL TH, HEEEAORY
MR FEINB I EbRENTVSY, Gupta®iZ,
SEHDUYFITT HskER R 3 W5 % FHRK
e, 35, 50, 84H B TORLHOFEF RN 2 LI H
HL, ERRAEROBRPERIIBITZTHFOHHME
EZRELTNDS,

Kudo 5™, B THRL -RIEEFRICHFLET S
EREaEE 3 Y HR20— 140E % Y, WistarT v
b, ddY<w 2, SuffelkAb Y, ZOkROHEEL,
YOAERTERNT, BENRITHIEeaREL
. DHFEEY P TIREVREERNR SN, £,

RPHBOFEE HITFTRARTH O, EHEAEROERR
REFIELTOUYFOFMALERLE S T
HERPI0AET33—-25.0% (551320 L <130
) Thojzhl, BESEL, 1GEEREIZHNN
bedTFERRIPIREEAERN . T<ENHT
b, TTANSHREENIIAIFETH D™, i
S HEHETREWERENESN, Pa<LEB10HA
F TSRS N TS, Kudo®™id 3EEh7EA D
=%, in vibo CHMEKMERIZRFTE L = 3z~
2RSS L, 24RERIEIC T AEED 5 O BikE
WNEELLBL TS, ZOERITBNT, FBHTIE
PO ELE0E0YHD S 560—100% HEINE
T3,

Kudo5™1Z, $M5 CIREIL 7= RFEMFRIZFET S
RS 3 MEhd50b L<13100%% 2 — 3 & Al
OHFITROEG L, BEESHEE TOBEGEEBHL
7o, BUREIERIZHA-91% (CEH67T.5%) T, B9
HEEIZIZBABETH 27 00N 5 BikIziE
WH ZIZRFLTWE, ZOXEDI2E WhHEmEIY R
13, MOPFEEFELBEL TWSHA™ Kudo5™iZF
IO X DITRHITEABITEH BT 2L TWS, ¢
frbb, ROKGHE2HEBICIEIRYE - BESEHOR
BEIZBAL, TOHETLUTOM (WE & 5 K
HCHE, IARIC4MERERY, 6HAICKRRE
Rofe. MR TEE, T 9B ICHEREMIED,
TN EUSy RiZ12—81A Th o7z, 30ELL
prlidEs L TaEENS R ENS L5107 5.
THESIE, TYF CORBRBEIEL) » ARICHIHED
FRBZEENLL THHD (RGE1E 3 Nghh30t), mij
HMbEWI & 2RFEERET—FELTRLTRSEY,
Alicata” IZ L B EIEyY FTOEBRERATYH, 3L
BHORNR5%300LINICRE - ATV AE
WEICRAL, Tk &REZE LT, 3HEMMIKE
OESEICRET SN TS,

8. EEREROKFERLTODAE

Cebotarev & Poliscus' 1&, W7 S i THARES
NZDUIRDREY P TOERAEBREOREN, Bt
HlaEmELTNDS, ZOHIE TOFETOREEITI2—
94%, BV TII30-95%, TH TIiE0—371% LW
LTW3. Fig.9iz, AN BLULHTOER
AEERBE O ERT. FEEOLNWD T
W, KB EEEIEE L D FEica D, KEEE E
TORIEMBIGE S A SN TR, —JFF, 30082,
LOXBREHRTFEDH S HTIE, KT, FEEH
fAEZbHEL, BEEIEIET2RAENTGHD,

7z, HEEFETOREMPREEETHS. |
L, REESEIEMIIRG EBZaAT =4k T, ki
HROBIMIIIEETH S, Fig. QICHEHG TRLEZ VA
SEB| DI %Fig. 2 £Fig. 3ICFRT. KETOER
REBER, —RIZIREESRW &S, FER
I L THRRIEHZ AR TELWESD, VI TORK
BITDONTIE, EANTHHURIZE DM D O R
MHBHZENS, FHEERWEZBARWAL AR
R L < BRRMEIBEIR D T EMNTER,
=T, DiETY, HINROEIERY)L TR
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JEREEL, WhEHASMEZT2Icds, DR
[E0E, QESEVEFETAIHIVETIE, fExEls
AL ST B MARTH Y TORG LT R0, FEED
ORKHLLIZBEEEOOARZSERILPTL,
Pasteurella multocidalZ &% WM AEFE D K & 725 n] HE
PR ER L™, e, S5 —Fkv bk (Calimico
goeldii), T—IF 21425V (Leontopithecus
rosalia), 7R H<) > (Saguinus oedipus) TOH
MRS AEA R S T TW5 ",
)51 v —FEt v hTOmebendazole (T0mg/kgp.o.)
3 H,/ A%, albendazole, levamizole, flubendazole®
BRI SN T B A5 yermectiniZ D
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WTIRAESHEOMHR I NS Kudos ™I,
thiabendazole, mebendazole, levamisole, ivermectin
DEBREERBRI R Zin vitoRBEDOITAAD
SEGEREM, DY FTORE 4 r HBICHREZTTOm
vivoBh B E 21TV, levamisole (8 mg, kg, HildlHE
O#h) T63.2% DFEKB NS Y, mebendazole
(T0mg, kg, 3 i H#&O1%5) Srivermectin (0.2mg kg,
HEE Fi%YS) TREOMREIMEVENEL L.
thiabendazole (100mg, kg, 3 H#EOHE5) ZEEHZh
BhiEof<iahofkh, EIRENMBEOFERR
giog 4Bz BmERRERAONEEMmEL T
5%,

9. BEFBIANSAHIZEERER

1) 188U RV —ARNA{ET (18S rDNA)

Wb 2 WEBTERICpFE N 2T E R T
ANt THRETHERVERLODDH DI ENSG,
18S rDNAZ AWz 73 FRFEMIBIEME SN, Wtk
DERFEN o = Fi B m BB d
5N THEENY - Blaxter 5", FEMEBIUE
HATEME OB ERSIREIC DWW TH FRIM 2% L, T
WEF LR ORRA DR &b 4[], MITMicH-
FEAlEE R EBMNICOR L TR E 5 A=, ZOBRIC,
Thip BT EMEFR A < £ FE o fz'clade I (Spirurina
MmA) i, fesde, iEiENnTnEEITTR#ENT
Win/no iz liEE#RHR%E (Spiruromorpha FE), il %H
(Ascarifomorpha FH), #EH%8 (Oxyuridomorpha FE)
NaxEh™, TohEEZzLO0FHELL, 2BEROTF
fiL LRIV TIRITY 2l A0 R1E, FAOMICIRD M ER
TWBRERS - L, REG T T3 —E8 D5
HEBECRD"Y, i3 iThN 57D ITIAEI
KL, FOmicEEREED Z0ENH S (Table 4).

S T A5l Ha A3 4048 & N B Gongylonemal & (Gongylon
ematidae®l) & ifn 2 £38E 355 5 & 11 B Spirocerca |
(Spirocercidae®) 3, [ U Spirurcidea LFHZ 4348 &
NTWBSTEEFARLAED THL"™, LI a0,
FEPRIT LR AEHO18S {DNAKILE A ZHEL, 4
TREMEMET S L, HTLBEHREINALRNI
EMFE B OWFEN SHEBAL " (Fig.10). ZD45
FRFERHRATICB W TIE, 18S (DNAKERSH| DR T
HRFEO L WHEKO AT S E2EY. ZDX
S fnfEiEklE, 18S rDNAMGHEEIH O —RARER = i \»
=BG, TOATLBEEESHRDITHLT S (Fig.
1), S TR TSNS, Fig. 117 L—
HRTRULEI—TE4 (VR1-VRI2) IZ&EZERME
T, TR % TER, TFEH] LRLTES TR
REENAENS, COEBEEEAEREMAR
EHETHERLTY, MEFOKBMHEIIELLS, LA,
Spiruromorpha F B ® @ _F§ & FhF R AE WEEEL

& H -5 TW3, Gongylonematidae®}, Spiruridae®},

Spirocercidae®}, Hartertiidaef! %4748 & 415 Spiruroid
ea FRHCIZEREZF A P THHIRSDOFE VBRI Z N
Z &G, MENERICE RIZREE R eI R D,

ZOHEREAE VS RICBWTERE NS Z & &R
L7z,

2) 1R — ARNAj#{E Finternal transcribed spacer
(ITS) fEi%

rDNAD —H DB {TFD 35, 185, 5.88, 285& 1o
=% DG IZ D AR T ORGEEIRE WAL, Bl
ETOBRETEOMERE, R&EH) RV —ARNA
ETRR 5 I WERSF ASITS1 (18S rDNA &5.88 rDNA®D
M ArE) EITS2 (5.8S rDNA & 28S rDNADKIZATTE)
Thd ZORKOEIEFNIIE, FEESEERRRTIC
L OBEFRIIC LIE LIER RSB NS, RaHH
EETIKERNGEDLERAESRIE, FEELUTITS
EROBFERINC LD P ABME Y IRIZ BT &
MBI L =" (Table 5). EhflE ) AL sk O 3EHE
fEIY P ETHD, £, DIBIIZIIENNSE
Wiy U RROBELTTRL, 15 DERENS
INELFBRELSENTWE, 20T &3, ERNERE
AEBOREFEPERELAS L TREEREKEZL-T
WaEEzohik LhlL, REOFLERFEFHETO
BAETMRITICBWTS, EDNAZWY TR, 2 b3
> KU 7DNA (mtDNA) Oty 21T 5 B A3 FERK
TN T E MmO - 0 MR EE TR =T
5 ZET, HO4EMRHEIIRANEmNAEShD I L
13, LM EFERKRTHS™.

3) mtDNA®@cytochrome ¢ oxidaseitifzT (COID)
ERT TS EY ITHET HERESR, &
FEIR @ I CIUE Uiz 2 B ICH3E T 2 3500 Ak,
RUETU A an=——¢ a2 Y RAY)ano=—
ZHDOEN 2 4 T OEETINEE L -5 fnE®RIizD
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Table 4 Spiruromorpha T B OB EMECA47=18S rDNAIEEAR DI FIEEL DR IR

EF # Beko & B i
Camallanoidea Railliet and Henry, 1915 Camallanidae Railliet and Henry. 1915 4
Physalopteroidea Railliet, 1893 Physalopteridae Railliet, 1893 5
Rictularoidea Hall, 1915 Rictulariidae Hall, 1915 -
Thelazoidea Skrjabin, 1915 Thelaziidae Skrjabin. 1915 -
Rhabdochonidae Travassos, Artigas and Pereira, 1928 -
Pneumospiruridae Wu and Hu, 1938 -
Spiruroidea Orley, 1885 Gongylonematoidae Hall. 1916 1
Spiruridae Orley, 1885 -
Spirocercidae Chitwood and Wehr, 1932 2
Hartertiidae Quentin, 1970 -
Habronematoidea Chitwood and Wehr, 1932  Heedruridae Railliet, 1916 -
Habronematidae Chitwood and Wehr, 1932 4
Tetrameridae Travassos, 1914 -
Cystidicolidae Skrjabin, 1946 1
Acuarioidea Railliet, Henry and Sisoff, 1912  Acuariidae Railliet, Henry and Sisoff, 1912 3
Filarioidea Weinland, 1858 Filariidae Weinland, 1858 -
Onchocercidae Leiper, 1911 8
Aproctoidea Yorke and Maplestone, 1926 Aproctidae Yorke and Maplestone, 1926 -
Desmidocercidac Cram, 1927 -
Diplotriaenidae Skrjabin, 1916 Diplotriaenidae Skrjabin, 1916 1
Oswaldofilariidae Chabaud and Choquet, 1953 -
Dracunculoidea Stiles, 1907 Dracunculidac Stiles. 1907 3
Philometridae Baylis and Daubney, 1926 7
Phlyctainophoridae Roman, 1965 -
Skrjabillanidae Schigin and Schigina, 1958 2
1

Anguillicolidae Yamaguti, 1935

Guyanemidae Petter, 1975 -
Micropleuridae Baylis and Daubney, 1926 1

Bk BAO WA ATRIC LRSI OBENBERN D L s

WT, mtDNA®COIFEE360HE Kz DUy TELZ 2
EL 7" (Table 6). ZOmDNAMBITIZHBNT S, &
B U ERERnE L, ARE D BT RRIEN
o IR TWS &, PHR TR E HICHE
IZZ2orah, BEAE, SHhm, Sy
1EFATNITD. A5 2EDIHEY) ZA5))
IChkE T HEEAERT L, EESFNLDOT I
AT ERIBHOBENTHS, TI /LT
WAL, TS OFEIEEH O B [F FEE A O fi N
THY, DIFMNTEMIABTILBT I /BHEOSB26
# H Aialanine 5 threonine lIZ B2 L TWy/=, & il
& T & i B O3 T AT S T RIE & & /e rDNASR
BT & mtDNAMEHT S R O JEMBIELY, SEOER &
EHROBETFMAATIEA SN TN, Thabs, ®
725 2 D0EETE, PARESIRIIBNT, F0
M B E T O R 7 — IV O£, H5 0T,
FOHEDNA Ty RINBIMRIEE TO E Z A TR
I Tz,

4) ERAERDENEIRE G
FROKXSIIZ, BEERNICHNY 5 ERAERITIE,

Pz EbhdbornEBo Lo EmEEREEESE
LT, BREBSBETUSHETEL O0IEhb,
FKETCTHH2IEWEMMTH S HIT, BHEDHEE
FRAESDERAERAKEINSG T Ll EEL,
BIEE TR OERBRBRSHHF SN TEL ek R x
=" Fg 12z &L DT, Wk, (A TRT
Loz, FHIBECERICED, EF0BELAETS
M CEEAEROEHFTEZ 2 LAffah TE/E
M, EEBIZIE, B) THRTLEIK, FKERTHR
N D {aHk & B TR THER & N2 RN
ET B0l V. AT TH S HEHIT,
HET Bl TFRHE S DERLERSEHFL TS
NGD, ZORIBSEOWRENBEELRS.

KIZ, ERNDOYTHLNDERAERIZ, BRikd
2ODMETE, ¥4 71451 FTUNHERENH, &
ERNTIRIET 2075 ToHdn L T 2 HEE 2 Rk
THOTHADM Ferld, ZOm%E ROLSITK
MENT, SHBOMEEBL THRILLZWEHEZ TN
5, Thkbb, UIRIATIE BADTIEED
WA ZUET PSR ERREROEETRHE b
WM HTEMms, RSN EDD, Pla{iby
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= £#
1.00  Molnaria intestinalis (DQ442668) Skyrjabillanidae Dracunculoidea
0.98 L Skrjabillanus scardinii (DQ442669)  Skyrjabillanidae
Philonema oncorhynchi (DQ442670) Philometridae
0.98 Micropleura australiensis (DQ442678) Dracuneulidae
~ Dracunculus medinensis (AY947720)
1.00% Dracunculus insignis (AYS47719)
0.96 Dracunculus oesophageus (AYB52269)
Margolisianum bulbosum (AB185161)
-] —— Philometra sciaenae (F1161971) Philometridae
0.95] e o820 ;%riomen ‘a cyprinirutili (DQ442675)
{ Philometra ovata (DQ442677)
= Philometroides sanguineus (DQ442676)
Alinema amazonicum (DQ442672)
0.91 Nilonema senticosum (DQ442671)
Spirocamallanus istiblenni (EF180076) Camallanidae Camallanoidea
1.00}_ Camallanus cotti (EF180071)
- Camallanus lacustris (DQ442663) \
1.00 0-88L comallanus oxycephalus (DQ503463)
- Gongylonematidae  Spirurcidea

0.9

D..TG

0.71
0.65

0.63

Gongylonema pulchrum (Cattle in Iran)
1-00| Gongylonema pulchrum Shiso (Deer in Japan)
Gongylonema pulchrum Awaji (Deer in Japan)
Physaloptera alata (AY702703)
Physaloptera apivori (EU004817)
Physaloptera sp. SAN-2007 (EF180065)
Physaloptera turgida (DQ503459)
Turgida torresi (EF180069)
084 Ascarophis arctica (DQ094172)
Echinuria borealis (EF180064)
Synhimantus hamatus (EU004819)
Synhimantus laticeps (EU004818)
Spirocerca sp. SAN-2004 (AY751498)
——— Spirocerca lupi (AY751497)
Serratospiculum tendo (AY702704)
Setaria digitata (DQ094175)
Onchocerea cervicalis (DQ094174)

=

é%lpetﬂfonema sp. YQ-2006 (DQ531723)

Wuchereria bancrofti (AF227234)
Brugia malayi (AF036588)

Dirofilaria immitis (AF036638)

Acanthocheilonema viteae (DQ094171)
Cyrnea seurati (EU004816)

Cyrnea mansioni (AY702701)

Cyrnea leptoptera (EU004815)

— Leidynema protentosae (EF180073)
Thelastoma krausi (EF180068)

Oxyuris equi (EF180062)
Skrjabinema sp. SAN-2007 (EF180060)
Dentostomella sp. (AF036590)

Protozoophaga obesa (EF180075)
Wellecomia siamensis (EF180079)

Passalurus sp. SAN-2007 (EF180061)

0.08 substitutions/site

Fig. 10

\

Physalopteridae

Physalopteroidea

Cystidicolidae Habronematoidea
Acuariidae Acuarioidea
Spirocercidae Spiruroidea
Spirocercidae Spiruroidea
Diplotriaenidae Diplotriaenoidea
Onchocercidae Filarioidea
Habronematidae Habronematoidea

\

Thelastomatidae
Thelastomatidae
Oxyuridae
Oxyuridae ——
Heteroxynematidae
Oxyuridae

| —

Thelastomatoidea
Thelastomatoidea

y Oxyuroidea
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Fig. 11 ZEEERER18S rDNADHER] 2 X4EiER. Spirurina® B (Spiruromorpha F B, Ascarifomorpha B, Oxyuridom
orpha T B) (/BT 5B/ T, BEEERISHEICHSNSHEEES/ L —EETRLAEWRTARIZ). Zh5m
fElEld. WEOSTFREBBTTIE, BFMSBRASTATINES,

h/—[}e:% Cattle h Deer
REMBROET a
Human f w ?

AP RA ST HM*’""@-YH
v

Human

(A HBIGE (B)MI{EHE

Fig. 12 XEBEHRDGREICHT2EXE. WEFEE ERRERFIAVEEEEGS, BRAEASHHANIEESH
BMICBRRPEITEEEZDURDEL. B)HIGE ARRTREBICASNAEETIE, P EHE

RDRE (D) EHEWY S H) TREBIEFEIN TG, YL TOGEESHERDYNE EDL S RBEE
HODESEORBETHS.
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Abstract

In September 2008 one Japanese Black calf developed a systemic crusting, blis-
tering to the tongue and the hard palate, and diarrhea. Pathologically, hyperkeratosis
of the keratin layer of skin was deteriorated and keratinocyte was swollen and
imbibitional. In granulosa layer, spinous layer, and germinative layer, component cells
were reduced, and the hypoplasia of dermal appendage was noticed. As the Bovine
viral diarthea (BVD) virus was detected, this case was diagnosed as the Bovine viral
diarrhea-mucosal disease (BVD-MD). There are reports which introduce the skin le-
sions of calf BVD virus infection which is confined to the skin around perineal region,
vagina, the base of the horn and heel. This case may be considered uncommon, be-
cause the symptoms spread over the whole body.
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Abstract

The antimicrobial susceptibility of bovine respiratory bacterial pathogen, which
was isolated in Yamaguchi Prefecture from 2003 to 2008, was investigated.

The target bacterial strains were 4 strains of Mycoplasma (M) bovis (Mbo), 10
strains of M.dispar (Md), 21 strains of M.bovirhinis (Mbr), 7 strains of M.alkarescens, 21
strains of Mannheimia haemolytica (Mh), and 27 strains of Pasteurella multocida (Pm).

It was suggested that in Mycoplasma species resistance strains were one of Md
strains to enrofloxacin (ERFX), four of Mbr strains to kanamycin (KM), and three of
Mbr strains to ERFX. Mbo strains tended to be less sensitive to macrolide (erythro-
mycin and tylosin (TS)). The Pm strains have no resistant strains. It was sug-
gested that two of Mh strains have resistance to five antibiotics, KM, TS,
oxytetracycline (OTC), thiamphenicol and ERFX, and one to OTC.

In this study, the resistance of bovine respiratory bacterial pathogen was not such
a serious issue in Yamaguchi Prefecture. However, it will be necessary to give attention
to the presence of new quinolone resistance Md and Mbr, and multiple resistant Mh.
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S, 6 FMICHHEE N/-BRDCEHE O EAKZ M A2TEL, FOMMEREOBIIRRICONTHEREMA
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1. FERzRmFE LR

BN O ERFICET 2 tEE OFE) OKIE
Wi, FRH10~204REH D, WA TEFE4E
MAHASN (Fig.1). IheEEkEMBREENE
WIREETHR AT, 90NV ARSFERELAKER
(IBR) 71 )L ARRSY A LA & W o = Bl ThEdk %
BlERITHDVSNTA »INZ T INARS
A TANVADE I el & LIRS L TERZ
RITHDUNBINENE 1375 X3 BEMR

T i 28 95 B 2 B R 9 B il 48 B 1 oD Myeoplasma
bovis (Mbo) oM. dispar (Md), JREEGIT X0 g
ZIE(LE B2 ZRIERANEOM. bovirhinis (Mbr) %M. al
karescens (Ma)""AtHHiE 9, —MRAE T LS
WAEME TH &b S Pasteurella multocida (Pm) <
Mannheimia haemolytica (Mh) , Histophilus somnils
Eptaritxhiz (Fig. 2).

2. MHLAE

1) =175 X%

Mbo#% 4 #, Md#% 108k CarSMEA 3 £k © 20014F
1 ¥k, 20024F 2 #%), Mbr#&21#k, MaZ 7 fRtiL,
A7 OYA Y —T L— b %AW AT IR R
ik, 8HEH Ar<ar> KM), TUAOY
1 EM), #1402 (TS), FFTF 544
21> (OTC), F7r>7x=a—) (TP), 7o)
Zx=Za—)y (FF), F7ALU> (TML), T>07
OF4 > (ERFX)IZDWTE/NEFIEILE (MIC)
ZRMELE. <275 X3 ORI, MAZiZGSE
Hi, ZOfilzidChanockZEiLEEE L E VY, §F (F)La—

3. B

TNTNDOERBRZ AR ERITRT (Table 1).
MICs &EMIC,DIEDZE K tX, MICOGEIRABAL TN S B
ATHEEDFEET S LhTHans. b, MI
COMMBPMITE>TT I IETBRE, ZORREIIMI
CHOMEIREM & EEMT 2R3 Z &z,
MICH IR EDOBIIMHER E WS T & MR E N5,

AFERRTINF=) &7z /=)y REANWT®
A AT T XD ERIRIIE DN T —F > VI
L OHE LA BEIIITCHLSEMN TiTw 4 ARMBIZ
L7z
2) HmeE

Pm#Z27H#k, MhZE2IBEMER L, R - AR &
(CLSI, [ANCCLS) #L Iz UL U 7o 3R SEAR A R iR 1T
LD 9EH ¥ (ABPC), KM, EM, TS,
OTC, TP, FF, TML, ERFX{ZDWTMICZHEL
7

H®

XA 3T S5 A TIIMAT 1 # (ERFX), MbrT 5 #k
(KM : 28, KM, ERFX: 38R AichucfiiL, 41
TNOEFNCIHIENH D Z EhrEEniz (Fig. 3).
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a BEOHE? LS EOMICKDE % ik 5 &, FEiE

,_\: BkDonnetta & TIZ512/0 5 128015, BFilik & o LbigkT
ef S b 1285 & 72> THBOMHELASHEA TV D T & A8kER
Bl h. (Table 2)
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o Table 2 MboDTSIZH 9 BMICTE /= (3MI Cof E D ELER

5 s (F) BB MIC(ug/m)
?l 5 LAAK (1993)  #Z##kDonetta 0.125

Q ig Hannan (2000) fR#E#£Donetta 0.05

O & LAAK (1993)  B#SMk (n=16) 0.5 (MICg)

;Ty !5 AIRE 54k (n=4) 64 (MICqgy)
]
L Q %:E * MICqq: BB DI0% A H B ZR L SH ZMIC

2 g Pmid 5 B U 2 EANTH 9 ST IEREIE MR S N
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Table 3 WEE#HO BN

e miEEZ fiEEF KEEE i BR O 2EEH K8 i A EEA
,.( g AMPC KM, TS, TMS,
Mbr 2 Km*! 2006 B OA—E 2084 4MH FOM.TP.DNEX
- DSM,CTF,TS,TMS,
Mbr 3 KM,ERFX 2008 B OA—B 3MAHE sHhA OTC TP.FF
KM,TS,0TC .
Mh 2 TP.ERFX 2006 B B-IBE shiAEE 1H 7L
Mh 1 0TC 2007 h c-—& 8mnAlE 2B HAEAMPC
Md 1 ERFX 2001 th D-—8 2, At 1HH  AMPC.ASPC.ERFX
*1 ZEFHIRBEHR

AMPC: 7EX U ASPC: ZARFL N, CTR: ¥ IFAZIL KM: AFT AL,
DSM: CERBARRL TR A TS 44850 TMS: FILEaL, FOM: FRART AL,
oOTC: AXFhSHa9Y TP FFr7z=a—)L, FF: 70J)L7xz=3—)b,

ERFX: T>O208%9 2 DNFX: A /70582

alE - QBN L B Shaho . DI EMNS ING OMHEEIE, —BRMICEASHhBRHEEHEA A=
ZATHAMEABEHOBINEICE DB LU EWNS L0 BEAFHEZEF S LRSIEASBRALIZEWVND TLAH
AL,

£ EEKNOBRDCEFEE I DL TEAIKSERME 2T, EHMEEOGEEMR L. JOBRNSIE, 1B
L OBEEIEE L SNEM oA, RO HBIE, Dah s THREICHERT 2AENEOEEBEZTEHDILLHE
Z5ND. SHHT—¥ OEHID EUTHMERE A O EYGE b & D R BI5 O BRE MR & O % 5 12 U Tl 2 ks
LTWEZWEEZS,
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Epidemiological study of six cases was conducted between 2004 and 2008. In these
cases the erosion of gizzard was confirmed and avian adenovirus (AAV) was detected.

A high rate of AAV was isolated from the chicken kidney cells inoculated with
gizzard emulsion, when intranuclear inclusion bodies were seen in the gizzard erosion.
Infection resistance was suggested, judging from the confirmation of high AAV neu-
tralizing antibody titer.

All the farm outbreaks were caused by broiler chickens, and their raising forms
were open windows and floor feeding.

In two cases no clinical signs were noticed, but AAV was disclosed by an inspec-
tion after their shipment. In four other cases, outbreaks occurred on farms where
clinical signs were noticed. With one exception, all the outbreaks occurred on the
farms which belonged to the same integrated company, and which bought the chicks
from the affiliated breeding farm.

The outbreaks were found among 7~71 day old chickens. Especially 7~15 day
old chickens showed some serious clinical signs, such as gizzard ulcer and blood vom-
iting. Even in this serious case, the condition improved with the passage of time.

The death rate was the minimum 0.72%/week and the maximum 1.00%/day.
The death rate was lower in the cases in which only gizzard erosion was present.
However, the rate reached strikingly higher in the cases in which complex infections,
such as chicken anemia virus, bacteria, and coccidium, coexisted with management errors.

2 ®W

20047 5 20084E 12T T, MU S ABORENHRBEN, RMUTF /U1 A (AAV) RIS N7z 6 FEH
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BAF 2R L 2 MEREAa, SERIC SN L, HAROHEEEDIIHMRIZETL, AAVER
FoARHEN. i, FWAAVPFIFHAGIZMERE S N &2 S RATmEAIRE E N,

BARAEMILTHABT, ARBEREHKTFRAWEETSH R 2 PIIHRRERNELS, HEEoRBREIC
XOMFES N, 4PliE, BKREREZHBRENFEERTH /. 10ZHRE, RERBEIR—EBHASICEL,
& OMWBEN SFMEL FEZHAL TWE, BEAMIZT~TIHRTHD, K7 ~5HMONERTIE, B
EEPMHFOBERMERERLE. COXIREREMICBNTS, HBEEBIKHREIEELL. L, &
N.T2% /B~ K1.00%/BERL, BEUSADHRLZHHTIIELS, BEMLTILZACHE, J7PT4
LAWY, MBREIHIENER S TEMTIE, BFICH<Bo.

]

BOTANAEBBSS A, MITF /A0 (AAY) N —F1BICE->TRIZZENMESN TS,
19934EICEN D RINFE THRER SNk, ARBZPOICBASTHIENRIEEY " MEao0, LORTDS
20044EIC A TRIRERR S ™

LnL, KRGFEGIEZED, WEOKENEBRERFOMFEHIT, RPN TOFRERSTEPUTEED, KA
FRIEIZ D VW TR AR RAZ N ONBIRTH 5.

AEl, 20044 5 200845 (20 TIRAESRE 217 - 72 6 FEFI O B AAAAVERIIFIIZ D WT, E¥EMFZE{T>/20T
HhET 5.

il

1. MRERE

HEHZ, 20044E 4 A 520084 3 A X TIZEML /=
HIEEEEDS B, MEICUS AFORENHERI N
FZGIEFMZER WL, T I RAEETIE, FEF R
CIZE e FoBEEME CK Z2HWe Y1)
AHHEREL, WORT044EITHTE S Ak 5 5k
2 17/=AAV (YG/2004GE : i 1) 2Ly, i

Bzl nEmLEZ T/, #@iEETFHEIEE (PCR) ok
BAAVEE G E T O 2HEE L=,

WM EBEIREBEIIATFFEIY S - 242>
(HE) #eft, HHBEZEAMAR IS 2% O [ R s
CIZH I ER ZWEREEEERL .

2. BFHLAES

HrRicER S N2 MER 2R L7z (Table 1).
FEAHEEIE PSS GEM 1,2,3,5,6) RUKH OF
Wl4) T, e 1, 2 | 2R NEFEEI TR BHAROf5E,
fIIRIBNFEETH /=, 2 TARFEDOMBCEFE VS
ETOFETH/=. FEE BN 7 ~T1 H i &4 5

Tholz. FETHIF0.72%/H~1.00%/H Ehie D DER
MHohie. FAEMED, EH1,2,3 KRT5,645 il
0, SRR RO A BIMIEHR AT 5N G4
TOBERBETOIE, W 4058 EeF LD
BALBERTHEEDORVIEIETORA > (Fig. 1).

3. AVER KR

FEAE Hiin, MBEMZE, FLEEKRUAAVE HIK %
L7z (Table 2). J&4 AEICEERAL, WHEME
IZ—HL, BRI ARDSTER S
TRk o, EERICAAVAS /. Ll
BARDSTERTE 0o HEHD S OAAVIERIT

£<, AAVEETOSMREENE £k, BBV
5ADHZEELIEFOIEE R RKL.04%/HTH
B0 L, MEEBFEERNLE R UER T,
FEHRATLA0% /A B RA1.00%/H Lo .

4. EFEH) & EIEES]

1) HiEfl GEFI4)

(1) FEAEMER : RER, F—BESHAORLS 2H
& (15, 105 THLNK MIEPREIL, 1548
59743, THEME22PTH-/. #AEEFTIELA

ICESANGEA XN, FEERFAEE T S30HE, O
B4 BETH o7 B I S THRE, 20 1HEE
BICIBSTHIELEL MBELD, AKRSRBIC
KTl itk rERBEEEZ2 T -EEMSIELE
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oEmAR s (15 1L.00%/A, I5:0.53% (6) ™A ASMME: I BT, £HFEBHLELHET
JH). MAT, IBBVNTE, RIBAA—FT0D nNENSPLSEMLEEEEATTEZT—IVL, ¥
B ENEOMEEREENERD . BEHINER ARG L R, EFEBIV 2Ty
(2) ERERAEIR @ 1 BTIREEIIEL, FROFEREA ZIVIEIA VA (NDV) AisiEE iz, SBENDVIE,
RUShERETH =M, TIBTH, HELR 75 F RS HRIEICN T B¥EEM, RFLPIZEX
e, PR, WEENs SR, DWMETFRAMS 77 F ok EHEEE N/, AAV
(3) FURFTR : I BT, ETFTHMSHEOHMRY W N (3/63) RUME (3/73) MofR
i (3/73), BMEREomECHEOER (4/ TR Eh, HRAAZEMLZCKRPSD
7)), Fofl, FFEOEBE, Q& ERBOH NEEENE (1/7F). £/, FEMSHEMLD A
OARBBENA SN, I5TIE, K Ftim (3/ VA (CAV) MiETbRiEhi (6/63).
53) ofth, 5EOFMLHTIED AR, i DA ERE NIETIE, REWIPERICEDIAINARSHES
mh# RN~ (Fig. 2). Niamo =t BEILAIE L ZCKh 5 AAVAS
(4) FFERMLERFOUMRE ¢ 1 BT, HBICUSLATHE Bk (1/53) &hi. Fi, RN SAAV (2/
EEOFEENASNE (5/7H). TD56, BN 53]) KRUCAV (4/5%F) #fzTiaiis .

HAKZESEZHDIL3IFTHo/-. TEEYE 2) [ESRER CiES,6)
Blzar o ADEE (5/7F), HIEHEE (1) FEAEHET : FA—RA O 2 M5 TIEF ERFICFEE

PREEAER (2/7F) MHchiz, IE5THE, [k A SN, TR O B lREAES] 5 2323 B ik,
DRREHERIETE (2/5F), WD TH#APR SER 6 AI2THREH TH o 7z
g (2/5%) MHLNL. (2) EGPRIEIR @ RIINOREH» SEEN LT &

(5) MBE¥MBRE: 15T, EEMBMEEFENS AR IGABITANEHMERL, EEOREMS
Staphylococcus aureus (4 /6 ), Escherichia coli HoNF GEF S AW, SERG6 : 1.40%/H).
(4/6 $), Pseudomonas aeruginosa (2/6 1) 73 (3) LERFTE  mES2LIABOETEFIRL
SEtx =, T8 TIE, Staphylococcus|BE (4/5 LRI E QEEH Mm-S FELHER S N (Fig. 3
B SMBRAIEE (5/53) AoEEE . FE). LhL, ZOI0RBICTHEBRZREEEL

Table 1 BB U S AR Table 2 AAVIRHIRIR

EH ORE RE BE BEF RE BE RCE RE w=hl RE R% RE HE #n ARV AAV - mpromg
No. 5 oty WiE g RE W 5w No. A b BE BE  HAR w8 ®)
1 0046  EH HAE ﬂg% M UbA  072/8 BEEE 1 20046  EEER Mmoo UdA + 3/3  2/3 o728
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Table 3 {AREME (EBBERVES4.5)
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(B ) 30 30 30 44 (23) (27)
BB 222 556 800 800 80.0 100
(FBt/@ik¥)  (2/9)  (5/9) (8/10) (8/10)  (4/5) (8/8)
GMfl 373 403 905 844 147.0 1522
%Egiggﬁéffélgi!;:l#) |2 BRI e LLE ST L .
e ey rin ¥ B Na i (5) MEERYMA « MAEFIN S LT, FERS
Fig.3 ZURESESHE GEMIS, 6) Bklgﬁlﬁ'ﬁb&ﬂmoneﬂa Infantis3 57 S 17z
FER  15E RS, TER25H BoRs (6) TAINAFENRE . RERVCIZOTHAT T,
W, & e 7770 ZAROARINSIE,
L EOHBUS ARRET, FRiCUEMEo B TAINWABHENT, HEOT VAN 5AAV
MRS NRETH /- (Fig.3FE). MEUS Tk = e,
AATHER] & T60% (3/53), #EHI6 T80% (5/ (7) IR A - TRERNE, RS CEEI N
63 ITHLBNTE. AT ZEALTW I &b, YUkilHEE
(4) JRPEHAEAIIME  HE TIE UsAEBE %0 EWAAVHMbiAREZ{T> /2 (Table 3). i
BEAAEW] 5 T80% (4/53]), fEfl6 TN (6/ BoOWMEA~CIT, FEREICHE TG L
6P A5 ITHIRZEN, AEG] S THIFEMEHR AN R30I E) , DI bl Sz L 7=
WK EP (5/53), EH] 6 TEIEDIHIENSS i DFEEGHE (BRMIFFA4i8() Th-o7z. FIBHII,
% (2/63F), N2 1 BIcHA N & T ko T22.2~80.0% DR AER L, Hiik{h
o, +=RBIca P ILAOZFE GEMS - 2 OBMEEME (GMl) bEEEETHoiz. Fk
/53], fEBI6 @ 3/6 %) KRUEEDMEICERE BT, BEEePichukB I 2R L, GMES
DS GEMS © 1/53%, REMFG6 @ 1/6 %) 243 MELDED .
A5k,
5. BEFER
FEASEGIT 2 TR, BTV ISE TORET TEMD, AT OREL KRS S N
Hofe. FHENWHETDRENLVWEHBELT, AA Lo Z &, BREBETOMETS ADFEE,
VASHLES R CTHIFAL, FhizHhtE N5 Z EAEE fsIEN O OEERELEL DD, BAXOFRRBRETO
LTwaEEZSNE, AAVOHEEGEMRER EBbhz. £k, BHopiE

155 7 I B ARV AL P AR SRR & N EE Bl 5 FAERBICIESDENH D T NS, BYERH DEND
I, AAVATERICHEEE N, TDZ X, AAVEK &, WAL FARET 2BITHEMOBRESEZET S
BMTHS e ERL, BRRAEMIZ, ZAR1HERM

~HRAENEEEH 2 Z EAMESI N BRERER i'— SRR g fmmms
B U5 AZMER U BRI T, FBERDE *""*’“
Mokt 7 ~15AIHOERETE, HPEEE Lo !ﬂ

TEEEREE Lz, BRI, CAVRSflE, o BARKRE
9P AEOEERY:, FEGEAEICINA ST )

; fni*i& Mvz&&

B S NPT, B < BB B 7. —’@ @“
FINLIB TORAESHKNE &M D, MHETO ek

AAVE R SRS S NPUARAEZ LI L 2 f55%, 5 : PAVEER:  prmprm

BIZBTHAAVORMEMRA L. LaL, Bk @ e =

BTORERMFNT, FA—DOv hOEFEBALT ) emxa | ¥/

bRENASNBVEE S, AT, HETS
ATEREFBTEE, FBMEL DBIER, GMEL BHITEHWN Fig. 4 AMEERRHES (I8



IO ERESEMERE 55365 2009 71

OTHEHAWNEMR L. 351, FEKRIE, @40 HEEBYLFOBENFET S EEA SN (Fig. 4).
HR RS DS, AAVORBES W, Y Hilb,

6. £ & &

TAE, AAVICKAMIBUS ADFEEREFIZEEMICH SN, FAFHERGNS BAAVIEEAZEICHEL T
W3 EBbN (B 52003~2004FER7). FEKICLODESRICBWTHHARBHEEEZMELTNSY,

UL, EFRE DKL, ABREREOMZETYCRBOMAER Y THD, KEEETHEDHIEHREFR
BPRAAVORHICHEED, E¥NRERI T TV A2HAEBEINY 0L THS, AHER, RANNELE R
BRI QR FE S0 A LT, AAVOREEREIZIETI L, FOBROREEMIIDONT, SRR E &E5H
BET>EHDTH 5.

AL, U A EAROAT S LEEITRITE R A L, WRARIEEEEmMER L. INiE, BEEEAEA
BORBEEHICRETHAT A I EERL, BRICHREEINAERENRRIZL5HERKR Y ORNEE, B
SHERITHERE LD D ERE- /. L L, AR TOERRILIERELS EHELTREDRWVWIENS, A
AVIZER L THRINRENI BIZHBET 2 st bR S N iz,

AAVIZE S AEEMEREA L, FE IS RNEC B BN oM EEIRRRSEET S LBbhik. BiC, BRIET 7
TUFI AR (IBD) U ILASCAVEMD & 50 )L A K UHNES O ARG K 2 R Miflikgg, &
MOFELEFETAIEREEZ SN,

Aoln], I TOAAVEREZMRE LI ENS, TITEESNLETDAAVIZCHT 28Ik ZRALTVS
EEbn, BRI OBEVLE, BITHEEERNOEICLZH 0 EBbNin, BEERNSAAVERIIRT
FRORERZZTRVWEOREYSH D, S SRRIMGEENPLEEBbNk.

AAVICIRTTIR T 7 F > hi i Z S s, BT, s Esd R oftaft—0FETH 5. ik,
KA INAE, EERMEDHRICHET N2 I LS, SHBBBEBIMPLHIEIEIIDOWTHERT M4 ENHS.

SE R

1) WEEFRE - AT - o4 S— BRI B AME S ADFEL. TFR20ERE BRI FE R R Tt R 2
g% 1 87~91. 2008,

2) Fuminori Yanagisawa, Hidetsugu Nakatani, Daiki Oishi and Shuji Hidaka: Avian Adenovirus Isolated from
Gizzard Erosion of Broiler Chickens : A Serological Survey in Yamaguchi Prefecture. Yamaguchi J. Vet. Med.,
No. 34: 53~060. 2007,

3) Hiroko Itoh, Yukikazu Takae, Hideyuki Ohta, Satoshi Taharaguchi and Kozo Takase : Gizzard Erosion in Young
Broiler Chicks by Fowl Adenovirus Serotype 1 Infection. J. Jpn. Vet. Med. Assoc., 60: 639~0644. 2007,

4) Kimiko Yamada, Kozo Takase, Satoshi Taharaguchi, Hideyuki Ohta, Kazuyo Taira and Yukikazu Takae : Fowl
Adenovirus Isolated from Gizzard Erosion of Broiler: Serotype and Pathogenicity. The Bulletin of The Faculty
of Agriculture, Kagoshima University, No. 55: 15~21. 2005,

5) Masaki Ono, Yo Okuda, Shigeto Yazawa, Isao Shibata, Nobuhiko Tanimura, Kumiko Kimura, Makoto Haritani,
Masaji Mase, and Shizuo Sato: Epizootic Outbreaks of Gizzard Erosion Associated with Adenovirus Infection
in Chickens, , Avian Dis., 45:268~275. 2001,

6 ) Masaki Ono, Yo Okuda, Isao Shibata, Shimizu Sato, and Kosuke Okada: Reproduction of Adenoviral Gizzard
Erosion by the Horizontal Transmission of Fowl Adenovirus Serotype ., J. Vet Med. Sci., G9(10): 1005~
1008. 2007.

7) N. Tanimura, K. Namura, K. Nakamura, K. Imai, M. Maeda, T. Gobo, S. Nitta, T. Ishihara, and H.
Amano: Necrotizing Pancreatitis and Gizzard Erosion Associated with Adenovirus Infection in Chickens. Avian
Dis,, 37:606~611. 1993,

8) BHER - BMEk : TO1 I—HETHMN SO MU TF J T4 IV ADH R ORISR ] 64 KR R
K ik A TR A  58~60. 2004

9) M=% - WWFR : 704 F—VRICHSNET T/ TAIVATERE K. Tkl 1EF R SR R iRl k3¢
Wit R ER - 412~46. 1999,



72

L CVREE S

%365 2009



1 3 T - S 'L R . T

(=2}

11,

13.

14.

£
#

\ICEESMERE 368 2009 73

bW s E % M o % " R e

WIREREFMEE (UUF, HEkE D) ICHT2EMORD KL, —ofRizins,
AR 2E (EALE, ab— 18 (Foyrx, Yabt—=%4)) 2308586 CEMNT 2,

- ERRY, WEZREICBLTESEL, FAIELT, SMHECEET 3.

HFEOMR, WHLBEDSNIZFTMIT, MEOHRFETI®ICBNTS, JRANE UTEENBHL 2w,
HEEORR, TRALBO SN, FAE LT, 26308 UNICRNT 5, BLZOHE, KO
BhZRoMTT2RBEADIIV.

- BERE, RBIELT, RID LD 6 R— (1 R—I492, 100%) LINE L, HFRATEQFRMAM (245 %25

17) KRld 5, 77O, 18— JUEXBFETS. FREHANE, B UHsdE, & THEd
5.
mﬁ.ﬂmm&tm.ﬁiﬁﬁ,ﬁﬁ%.ﬁﬁwwﬁ.@ﬁ,KW.EEQE—WEQU.@%Mmi-&I
wwfhmﬁmrﬁ,Mmﬂﬁtﬁin%.ﬁ@ﬁﬁ%ﬁﬁbtﬁﬁ&ﬂbﬁ—?ﬁtonfu.Em&bt
FHEERARETS,

- MIXRRE, BR DOm0, FRG, #iliE, BETREL, MOMEIZRD E450 I1RXR=2LUAET 5.

BRI BEXEBMI) FERE, EF0y1 754 F—HAMICT TNAR—RATCIATS5AF4 20T 5L E
BIT, MICEBNCEN L2 AR R0 EASD 1 R—DPIR) 2T 5,

- BRECICERE, EEOTEMOREITDT, MITPI, 2N 5 2E< (B E0ECiEEd . BEZFA

EUT TFEHH) LEORESEL, HBEEDY 2 BAREBEEICEATTERICIBEREATATS,
REITEUT, RMELAERET 5.

. AT—FEREEZEMN)IDFTEHEARIV— (Yowrr&x, BETH) KKDWTRARET 5.
10,

MRORE (RhR, fFi%zE) 3, £9°, By, B CHFRETHEHIRMEITAMICHRT S, MRE
HBLUVERORMIZH> T, # - BRICEEL, B8IEMHL, TORMZMER, o7 7 oM e
TH# .

SUASCHNG, T, ASTSIHLEBOICRD, ¥44, HrEm St % (%), WBE~KE, HEEE
EWREL, BUELTT N7 7Ry MEICESIL, 2221, FRoERX TR 2. FrCARERICIERE L,
15Uy VFRBFRDOT > 5 —51 > TCIaET 5.

A3 5) MAIESL - i —%k : ABLUTHHImE: D B AWMLY 1 L2 PRIFURD 34 L MR-
DINT, BFESE, 15 (6 ) 272~ 285, 1975.

¥ 3 18) Lawrence J. E. and Clark, D. H. : The Lysis of Leptospires by Antiserum. Amer.

J. Trop. Med. Hyg, 24 (2 ) : 250~ 260, 1975,

30 7)) IURHE— - IR ¢ IR, 28K 15~ 18, MIEESE, 1973,
& X : 15) Smith, H. A., Jones, T. C. and Hunt, R. D. : Veterinary Pathology. 4th ed. Lea &
Febiger Pub., Philadelphia. U.S.A. 1972.

NHEANG, WAk ER, FEEOEERBL, KFRERLE EERAGIZA— MLk,
FIRIORIEISMREZRENTS. HL, PREEESFIDBOEL, Z0Be, EHE LT, AEDITERZED
R,
BRI, 10088E THMTMET B, ZNLLEOWEICDOWTIY, BHERAEET S PEEEIT DWW T,
B GEERE) 0LE, FROLLMICkRETE L.




74 I OEkESYEGE #5365 2009

WOREEZSEE

(&F5 - TR
14 CO%AE IWNBEKESZ2S CF 4 Lnd.) &L, BRz 6D LnRKEMms CIF
A2 £n3,) IIsL.
(B A9
W24 ACEANE, FEXEY - NE - EAREE CIT T=%%) &03.) KETHHREFROWEL, €
OIREL - ¥REEMNDZEICKD, HAKERTHILEZHNLET 2.
(F %
FI3% A%¥EI, MEOEMEERTZ®, KOFEETD.
(1) =ZH#20FRHROFERICET HHIEH
(2) INOERESEMEEORTICRET 5
(3) =ofl, A¥20BRMIIKELRDSNSEIH
(2 DFHE)
Wag% #2013 E1EULHAETZHOLTS.
& B
W54 A¥LOLBE, E220BMICERTROEE D> THMT 5.
(1) EEB AROD2BTHDHE.
(2) AR  DIEEEETOMICETSET, ¥2ROEDLHE.
(3) #4228 ¥4ETHhoTHFEEOEDLE

(AETFHi)

64 HEABRUEESE (KRAMKEZELED) 13, FREXRMALHINICHFERIC L Z ARFHRE ZRRTN
3 sinn,

(1% B B USILED

BTHR AEERFRERVAIFEEEBE, A22ERUVRISREL>TINKHTA.
B8E ¥LRWIEAENRL, RHERIT S,
2 BIFEAER¥AREMEL, ¥2ERFRHHLEER, TOMHKERITTS.
BOS& LAOMBAEREEZHTRYD, ¥R2EEEAL QT EAL) Lvd.) RUS¥2EHERERET
5.
WL FELE, FSTECHEHTILERHOFEETODOLET S,
w4 FRAEDIE, FLEERAIKLLUANEZ D> THEL, 2ERIHEERITHKDEZEDORREET 5.
2 HREOMEMZ2HEEL, BERGT RN
3 ZEARFBEOHBICLD, F-AEEREEY LFREEZRGET 5.
4 FELRZ, FEOHKEAER2 /3L LEDSTHRILT S,
W24 F2EBE, ARFHR/IATOBDOLT S,
(¥2HER)
W3R FAREWR BSLOLBTRTNIRRT DI LETERN.
BlG ¥L2ORERE, KRROLOTRFNERSEN.
154 FEEIZ, REINEMEEMEZERRICHD, PERRERCHERB TSI LTSS,
(L DT HREE S HERS)
W65 FRI1E, WOBESMEZE 1 D ERETT 5.
2 LOERESMEORER, BlcED D NLOEKEEMRERENE] 285,
(e 8D
EITER COBRBICEDSHOOEFNMLERBHIE, ZERTBVWTRET .



IO ERE SRS 55 36 5 2009 75

BIBSK ZOMBOWBEL, ZEROHERTHBERIIBVTRET 3.

Pt Al
1 ZOREE, FlR4F4H 1 B1S5EITTS.
ABFNSALE10 A 13 H T 1l O IR EREE 222 AR I35 1T 5.
3 ERRIBEE T A 25 H—HBEkIE.

HOMEFMFEREAR

BLE MRS, FRIE U THEE S BICEMPIHTT 5.
W2 WHRIIIKESE, B AW AREGEFROBEESROBH, FE, B, SR%T 2R0FHER
RUOS¥2OKBEERIZDWTTS.
#HIK FoRRE REZEETAZZREL, BELEZRETS.
BAG FRER, FREHBRIC, T, GG, S0 S EEMASOTEEEN 5,
o0& ZREOTHNE24£ET2. HELBETRHT RN
FB6K WMEEAES
(1) ZERIE, 2EMBEIZGUC TRET 3.
(2) ZBEIY, ZEOHRIZLS.
(3) ZERIE, FREBMOETIIOWTEET 5.
(4) ZER, BITHRERET .
BTHR RBITEDRVEIEL, GEZEERICBVWTHRET 3.
B8 NROWBEICOVTHE, WMEZRERUHAEEZR2ITBVTRET 5.
f+t il
ZOPIBRIE, BRFISALE (19794F) L0A13H M 5 EMT 5.



76

W OV EREE 2R

365 2009



O REEMRBRERELOTIT

E - A

BEFROFEL R LREEHONEMARZRREZRD, HBHRIOETELARBEEORECFSTHLLEbIT,
BEREMREBICE D QMEMOZH, B, #E it S4OMLzREOOEBOEEETS.

FH - AEs - HHER

LWARMESS

19624758 1 EIRAME, B4 1 EIRAE, 2009FREFBEFEREKT.
HES - HES

BRR (KEW, B, ), AREEZ<OHY, FELERREMS TEMRESREMS, B
EMiZ, WWOR, BHKES, BEFDHE ScOBEMBIME HE #8ICEo> TES ~6 EER

ol 17 B

LHOREEMRES

196146 AAIT., A 1 EFRfT, BE (20004612H) BSISERHT. =MW, B, A3k, HEE FEE HE,
F42 &7, BRAREBLUEEEFEITREKERS A
IWOEKERZMEE The Yamaguchi Journal of Veterinary Medicine

19744 1 RAIH, &4 1 EFET, |/E (2009128) WIS 2FF. X, BN, MXOBH, FE %4,
e R, (LUORIRESS OB & LU TR/ D26 & 52

ACKNOWLEDGEMENT

The Yamaguchi Prefectural Association of Veterinary Medicine appreciates the services of Mr. & Mrs.
Masaharu Ano for proofreading the manuscripts in English.

i
WD BREFHEES ICRIR S N 2GRS, PSRRI NCFE A U 7 S AEEHRZEOHRKBMEBDO L.

WORBKEFESE U TEECHEZE LB L BT ET.

W OB EZ M $£368 20094
he Yamaguchi | of
Leﬁe;n;nwghiegi:i::ma ° N036 2 O 0 9
2009<E12 B 25 HENRI 20094E12H30 A 1T
LWOBREESS

rogmE IUORBEMSER

WO Os S REEE1080—3
B{EHFS 704—0002 EEES /NER (083) 972—11T4%F
FAX (083) 972—1554%F e-mail:yama-vet@abeam. ocn.ne. jp
Bl Rl PR o =—FHik L WL B T B Al IR 0 2 2 F
55 B5RF (0835) 33—0100%F
FAX (0835) 32—2514%

(B 1 BRT




THE YAMAGUCHI JOURNAL OF VETERINARY MEDICINE
No. 36 DECEMBER 2009

Special Number Issued in Commemoration of
the 150th Birth Anniversary of Dr. H. TokisHIGE

CONTENTS

BirTH COMMEMORATION
Dr. H. TokiSHIGE and His Immortal Achievements.

Hiroshi YAMAGATA ............................................................................................ 1 —~ 4
REVIEWS
Enzootic Bovine Leukosis ( EBL ) and Recent Prevalation and Control measurement in Japan.
Kenji MUMMMI ............................................................................................... 5 ~ 30

Gullet Worm ( Gongylonema Pulchrum Molin, 1857 ) and the its
Transmission : Really a Low Host Specificity?
H]IOShl SATO ................................................................................................... 31 ~ 54

ORIGINAL ARTICLES
Bovine Viral Diarthea - Mucosal Disease of Calf with Characteristic Skin Lesion.
Hidetsugu NAKATANI, Akifumi OTani, Sachiho NAKATANI,
Fuminori YanAGisawa, Kumiko KIMURA and Makoto HARITANI:«wwreerrssssrnnsmmsesemmsnsesens 55 ~ 60

Antimicrobial Suscepitibility of Bovine Respiratory Bacterial Pathogen,
which was Isolated in Yamaguchi Prefecture in the Past Six Years.
Sachiho NAKATANI, Akifumi OTANI, and Shingo OKAMURA -:+--eeveermmsrrsrenmneneminsneniinne 61 ~ 66

SHORT COMMUNICATION
Detection and Examination of Avian Adenovirus in the Outbreaks on Farms.
Fuminori YANAGISAWA, Akifumi OTani,Sachiho NAKATANI

and Hldetsugn NA.KATANI .................................................................................... 6? —~ 72

ADDENDA
Rules of Contribution to the Official Iourna]_ ..................................................................................... T3
Rule Of the ASSOCiation ................................................................................................................. ?4
Bylaw for the Arrallgement Of ﬂle Ofﬁclal Iomla_l. .............................................................................. 75

Qutline of the Enterprises and the Publications ( colophon page )

THE OFFICIAL JOURNAL OF
THE YAMAGUCHI PREFECTURAL ASSOCIATION OF VETERINARY MEDICINE



