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ZHhEYER (Vulpes vulpes) &, BAFNEZELI—ZFF7ELTILKICLLS 2RI 2EA
B4 XREMITHD, IbBESE (28) ICARLTWAEMZF YT Y X, KINEFAZRY R
FYRELIRZEHHDFT, MBI, IUBEIHEMETRE DHEATRE LT, £EH KLV
TUIREBHERICER T 2 F % F Y XROEREGEE Z EIT T 2ARICED A TEX Ul

BAERREBED O OHERNRS & URBEKILTEED SIS NIcEET > 7ILZRANT
NA OO T4 NECFATZIT o IciER, BErOESFEERNZ NN OHERERMD S
BERICKESMEL TWB ZEDHESHMCRED UK (Oishietal.2011), s, EE¥E
DADBALHIBIESICKDREEICK2HDD, Tl EEICEELUERHRERICELS
HDEEZSNFE UTc, ZNICHL, EEFEUNDER, &, BEHROEME TIEEGRIME
HLEIVNE <, EEBRICHEBRNAENRESNE Ulz, 2hid, EBEBXELUTIE, FYXRE
A LEBMAEIC e > TBEIL TWA Z & 2R U TWET,

RIT, MIREHICHR T Z2FIFVRONA 7O T4 NBIFERANZE 23, &l
Mic 3 207 I)IL—7F (AR, mEEb, k3R sz Uz (Katoetal. 2017), 2L T, #D
PERIE, FIEOREEITR 2 Te 71 VB L VBFITUR, 2 5IT, ZDOHIBHNIRERETEERR
HDTIFERL, LLBIHECHREDTHDEEZSNFTE U, DED, SHEMEVWGENSSH, F
YRIFFENS OHIEMEEZ R D HMZ TRHL, MHRRICEIGULENS T7—N\VTxv D
A EVTEFELTVWREDBWZFET, S5IC, FRFEEDERAVTIERSI N Y ROES
F\ /= DNA 24 (Oishi et al. 2010) ICEXDAO & & HIC, YT U TEPMTEZHEL,
FRERMICEDE & UEDOBYIE, EEHR, TEBEZHET 2MRICKEL TVWET,
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7Y T NRKRY I7 L (Cryptosporidium parvum) &t M PREZEDHIIEEXTBEE TIEETH D, BE LR
FEICEFE L TTRZ EHE T2 ABRLBRIELS I ZRI T, REBWRBBERIIEE LR\, EFIBIRICH
|FTEAREBRDOBEIED SN TWD, T THERIE C. parvum EBEEDHBEERICES T 2FRBEEDTDRE
ExEMNE U, BRABRRIKICH T 2BEINSICEERY Y FIUERKEE LT, BED MAP £+—HICEBL
foo BRIFINETIT, C. parvum ZBER I BI-BEEMRICE WT, FEHEN MAP £+ —t TH % MAPK4 DE(L
FREMENT 2 & Z2HIHTREH U, IREX T, MEAEREICHT 5 MAPK4 OEREIZASHC LicBEIEE
<IEW\, ZZ TAIAZE T, C. parvum BREMRICE W TEERT MAPK4A AR HERICKIFTHEZ T L. 2D
REN=EET 2 ZBNE Uz, £9. CRISPR/Cas9 7/ AREEIC K D MAPK4 EfzFZRIBUL Tk MREE
iRtk HCT-8 Z/EB UTc, RIC. D MAPK4 KiEiHlE & BFABMARIIC C. parvum ZRRES €. 24 FFERORX
S H U foo MAPKA RIEMIRE CIFRHBEENFRICIET L TWeZ &N 5. IBERTF MAPKS [FFRHICE 5
TEMICBWTWS I ENRBEI N, S5ICESE 3 RERDBEXRZHRUIE 25, BREVEADREEKE
MAPK4 ZiSHfE TERICIE T L TWeZ &5, TEERF MAPKS [FREDBRART—I THREEL TWS EEZ S
Nico T5IC, B 24 FEEROTERNICHFET 2 BEKZ R U o & 25, BRONH S NI REEIE MAPK4
KB TERICHA LU TWe, BRI EDERIS. BEREF MAPK4 1 C. parvum OEEHEANDEA &8
JEDWAICREE T 2EEREGTF CHD I EZASHIC LT,
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Evaluation of traditional Chinese medicines using in vitro and in vivo approach to identify anti-Cryptosporidium
compounds

O Md. Hazzaz Bin Kabir'®, Nur Khatijah Mohd Zin?, Yasuhiro Fukuda®, Hironori Bando®, Hiroki Bochimoto?,
Kenichi Watanabe', Xuenan Xuan', Kentaro Kato™ 3

"HBEA - RBA CREEEK - filgEE SHRIEKRE - ik - BYEREV AT A

[Introduction] Cryptosporidiosis is a diarrheal disease predominantly caused by Cryptosporidium parvum,
apicomplexan parasites which infect the intestinal epithelial cells of hosts. The only approved drug for cryptosporidiosis
is nitazoxanide, which shows limited efficacy in the immunocompromised infant. Thus, in vitro infection and in vivo
models are urgently needed to identify new drugs that are less toxic.

[Materials and Methods] Toward this aim, we screened a natural product library of traditional Chinese medicines
(TCMs) to identify anti-Cryptosporidium compounds that suppressed C. parvum growth without host cell cytotoxicity.
[Results] Of the 87 compounds screened, 9 compounds demonstrated = 60% parasite growth inhibition. Four natural
compounds (C-3, C-4, C-11, C-21) showed anti-Cryptosporidium effects (IC50 62.5 -250 nM), and low cytotoxicity (cell
viability > 90%) using C. parvum HNJ-1 strain. However, in vivo models, two of these compounds (C-11, C-21) showed
to significantly decrease oocyst excretion in C. parvum-infected SCID mice.

[Conclusion] These compounds derived from TCMs thus show promise as potential future lead compounds for drug
development against Cryptosporidiosis.
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Subversion of adaptive immune response during acute Babesia co-infection in mice
O ZAFAR Igra. GALON Eloiza May. % ¥

HEA - [RBHF

It was elucidated earlier that fatality by lethal B. rodhaini (Australia strain) infection in murine can be evaded by Babesia
microti (Munich strain) primary infection (non-lethal). It is well established that during the chronic stage of the primary
B. microti infection, macrophages were pinpointed as the immune cell primarily responsible for the conferment of
cross-species protection against a subsequent lethal challenge infection. However, whether the same immune
dynamics occur during acute B. microti co-infection is not known. Hence, we use mouse model to comprehensively
investigate the influence of the two parasites on each other during co-infection as well as to elucidate the cross-species
protection immunity conferred to a lethal B. rodhaini challenge infection during acute primary B. microti infection in
mice. Our results verified that B. microti infection attenuates peak parasitemia in co-infected mice as well as subverts
the splenic immune response, in a way that significant decrease in splenic B and T cells leading to downfall in antibody
levels and plummeted humoral immunity. Interestingly, rise in macrophage, and NK cells was observed depicting their
subtle role in protection. Substantial down-regulation was noted in pro-inflammatory cytokines (i.e. IFN-y, TNF-a and
IL-12), while anti-inflammatory cytokines (i.e. IL-10) were upregulated during the acute phase. Herein, the major
cytokines implicated in the lethality caused by B. rodhaini infection are IFN- y and IL-10. Survival of mice in bm/br4
group, despite having the highest IL-10 levels among all groups, may be attributed to the preceding immune responses
induced by primary B. microti infection. These findings are in harmony with the previously explained heterologous
immunity during chronic Babesia co-infection. In the future, we intend to investigate and identify the roles of M1 and
M2 macrophage subtypes in mechanism involved in the protection of Babesia-infected host.

WEES | 4 (BFEMERR)

Inhibitory effect of naphthoquine phosphate against Babesia gibsoni in vitro and Babesia rodhaini in vivo
O Jl Shengwei. % ¥78

mEaA - [REH

Drug resistance and severe side effects are major challenges in the treatment of babesiosis as they lead to less
choices for treatment. Development of new drugs to enrich the treatment strategies and delay the emergence of drug
resistance in parasites is still needed. Naphthoquine (NQ) combined with artemisinin treats Plasmodium infection by
rapid parasite clearance. The current study repurposed NQ as a babesiosis drug treatment by evaluating the effects
of naphthoquine phosphate (NQP) as a single dose treatment for babesiosis. In vitro anti-Babesia activity of NQP was
tested on Babesia gibsoni cultures. The inhibition of parasite growth was verified using a SYBR green I-based
fluorescence assay. In vivo efficacy of NQP was evaluated using BALB/c mice infected with Babesia rodhaini. The
parasitemia level and hematocrit values were monitored. The half maximal inhibitory concentration of NQP against B.
gibsoni in vitro was 3.3 + 0.5 uM. Oral administration of NQP for 5 successive days at a dose of 40 mg/kg of body
weight resulted in significant inhibition on parasite growth compared with the control group. All mice in NQP-treated
group survived, whereas the mice in control group died between days 6 and 9 post infection (P = 0.0002). This is the
first study to evaluate the anti-Babesia activity of NQP in vitro and in vivo. The results showed that NQP is a promising
drug for babesiosis treatment and drug repurposing may provide new treatment strategies for babesiosis.
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I/\~< 5= 1% B\ Tz Plasmodium falciparum oocyst FIZ R D&ET

O RO MF. fEE #. L M. PR B6&E. BRB EX. BHF 2E
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Plasmodium falciparum (Pf) |$EEEAN S U 7 %5|ZERI U, \NY ThICE DENMEEEIND, PfISRIICK
D IARICEAT % & 10-15 HT oocyst HAER L. AIEBIC sporozoite =29 %, ookinete HS oocyst NDFZRK
HREIE Pf OETERFP CRBFEDROFDT DI &5, BEGEFIHOERRY —T v N THD, ULH L. oocyst
> sporozoite @ in vitro IFEIF—EHRENH 2 HDDEHTH D MEAWBEEICIEE MADREEY X7 PER
RIERENREE 5D, UIIREDINE TOMEICH VT, HIDMAEEA P, berghei D ookinete Z-1 > ¥
ayvdBIEICED, HICTEWTH P berghei H' oocyst & & U sporozoite ZF T 52 ENBESMNER > Tee #
ZT, MEBUCRITD Pf D oocyst FEREBESHNCT B2 EEBME U, in vitro 558 U7z Pf @ gametocyte L
zygote ZHfIICA >V 13> Ufce A1 Y 2V a>% 15 HEX TOMEN S DNA ZilH L. Nested PCR
IC&D PfZi&H UTz, F£7z. gametocyte 1 > 7> 3> LFzC DWW T Real-time PCR Z1T\\., 1> ¥
Yavi1HBE 15 HEDPIODNABZHR U, &R, 1Y 7> 3% 1-15 HTPf DO DNA hM&iEh
7o DNA Bldr> Y>> 1 HEICHRLT 15 BEICHASHCEML TWz, 2D EMS, Pf O
gametocyte & & U zygote DA > T 0 ¥ 3 VIC K D HEBHARN T oocyst & K U sporozoite HZRE 115 RIREMENVR
Shitco UEKDAEFERIG, N EFET 2 E TRIMICEDE RADERY ZIH L, &DELIC Pf OEHAR
ATF—I%BoN5EEZ 5N,

WEES - 6 (FFEMERM)
BBEICHITZT I DN

O ZE %8\ BN R LA 24"
HEEK - BAR CREX £

TYBEEZRBEMLANTRICEL, HRICK 13018, HATIEY Y Thereuonema tuberculata (Wood, 1862) &
Z47°Y Thereuopoda clunifera (Wood,1862) @ 2 EAHIS N TWS, HARICEWTAA Y VIFEEEALEICH TR
U, 7YRALBEICIEDBRVDAMNUEEICERICART 5 EAFSNTWS, TIEBERICHEAL, 0
BEEBZERRICELZANZ W), NREHE U THRONTWS, IBBEICRITEDT VDAHIEIFEAERES
&5, IMBHELTILRTOREFENHDDHTHD, ARNLERTIEEEICAmLTWS EERIhTL
fo. RRISEFBICHTT 27 ID, ARNGIERH CEEFIEOILEBBICER U TAHIMEAL TWHE LTS,
GHED EZETHHRL TVLINIEYZMICERRENEZ 2 5N5. 22T, BARIL 2019~2021 FicibBEIC
BIIZBTIONHEREL. ZORER, TYVERERY MO (JHE 44 E) LEOIUEBERLORYHECERLR
EDANBNBRRICILL DT D ENASH EB . WBEDHE TIIRRASHELVEERE (BABE) T
IDONREER U, T, EERBOPRMDEICMET 2FDE BAR) THT IMNEESIN. ADHADHD
BWEEZSNZB|AETHT IUHMERI NI LS, EEMIROT VIEEANH THIARELEZI 5N 5.
SHITIUBEICHTRT 27 Y DRREFESHCT BIHITBEFRITETS>FETHS.
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GEE Bt CRET 27 T OEETER & FDREREAEICET 3 FRIEE
O BB =i 2 E J| ' /K E E—5

TRIABEKRS - [REM, 2BLAEFERTE - 7O0—/VULF77OXT 1 U

[BR] 77NV Y—IPERREEBMT IV AR E, ZRORERREECET 2RI 5 —THd, 77
IC& > UEBINZRERRED S S, FAMF T ILADBEZIC K > THRIET 2RSS B MR OFEG &
FREMERICH D, ZOMKISEERSICKEGBFEE L A>TV, BREEEIT CHITH#IAICHKITS
77 OEETERICET 2ARIGRPAERINTE 5T, EFORERIBOILK PEEFEOEBICE RS T T
DEEERCREEBOEENEZ 5ND. S5ICTTDRE - NI DRERCDOVWTOHRIRIFRW, £ T 2020
F7 ADS 9 BITHIF THESA DB TT T OFEZITW. 77 OEHEREREBREHREZHASMNCT B &
ZBENE UTRD e DFEREEEME U Tz,

(MBI EAE] EBRBICRET 27 T2 HHRETHRELU ., MELT JIE. BMRRIC UTch > THEZEMICE
BAEZH e oTce MELT T O—EIFMHEIE. BEERNICHFET D NU/IN/ Y - ZRET B IC(IIEEE
IR CERIER. B KXU'DNA ZHE L. Trypanosoma theileri & & U DfgdE% &R & LTz PCR #E=HMEL Tz,

[(ER] WELLF 7. 10 BE 430 B TH o oo BEER 7 AP ZyR>>O777 (80%). 8ANINT
77 (60%) THoloo FIREULT T D55 37 BiA=#ES U BEMEE CREUIER. 1 BERO7HT>V7TD
BEHNSZHD KNI/ Y —IKRRBHHERSI o, E/z PCR DR, 40%D=viRy>O777 (8/20). 1%
DOIx777 (119) 8KV 43%DF7Hho>7T @7) eI/ Y= EERH U,

[ER] 7HoYT7ITH T theileri © U < (FF DIFIED T 5 — T DAREMENTRIZ S Nico ATRHERDIER%E
AFEZ. 2021 FLIES EHG Y 7 OEREZITV. L&D FHRBEETERCRERIEAERZHRIAT 2 FETH S,

BREES | 8 (BFIEREEM)

NTZHSDBELIEU Ty FIOHERNMRE T S EY IV B HHEEE T TFRORE
O K@l BH#. MayJune Thu, # Bf, S8 #AF. BFHh KR, FE =

bR - B

EHER - B XY RBERGHENZREL. TO—8NIVY ZOEFICIHERTEZ RO I EHHSNDDH
%, INFTAVVISHERNBROIKHRINTHED., EYIVBHEEEERUNY ZICHIRT 22 EENR
EINTWE, —AT. AVVISHEFLBOIYZNANEZ ENSE, OVY ZHAFDEFEEITREINTL
SHAEHEA TVERWN, BAFARAAFIY NS, TV VIS ERFENICEREIOERRRY 7y FLZBHE
(RA12 1K) ZEDBELTzo AR TIE R ATV VIS HAR EFRICY Y ZOEFICIFHELRFEZ FOHER
ERDSZhE, FO2T/ LEHDOESRIC L DEHEL o,

[#1%8} - %] IERSK C6/36 #HfEZ AT R412 #hEIEEE. Mk DEEZBE L DNA ZHH U, MiSeq &
PacBio RSI #FWTEY/ LAFRHIERE U, DFAST ([c&k37/T—Y 3> & KEGG ZBWo/SR Y A&
WZETW. EY XY BEORFREZERT 2 & TFHOREZTo>

[((ER - ZK] RA12%KDYT / LAlF—EDRIREER #1.6Mb) E—EDTFZAIR ($34kb) HSEHINT
BH, FTNEN 1,364 & 44 AOBGCFNI—REINTW e, EY IV B EHDELGFICOWTHRRLIZE Z 5.
FPIV, EYZUB6, /XT N VEEE CoAl EAF Y, URBOFZRERAHE - EARREREZR DI &N o7,
R412 KRIFEY = B BEORSE - FARREEF O ENS, AV VISHARERKRICYY ZICEY SV B B
R TE SRR S Nz, IRE. RA12 kD EY 2 B BEEECFORIRHREIC DLW TIIEREESH TS,
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I\N 'S H DIGPHIE Methylobacterium sp. DIREB IC5 2 25/

O #alF L', BAE MA'. B2 AE. Al BLS, il ME'. RO BF. R BSE ' EA8 EX
| BEH RR'

"EEX - BE - BEFERF. [ - BEMEYE. CBILERA - E

IWOBAHEIFTEEICHRA B EREESZ 5 ENRESTNTVS, BAFE 64 BAKEICHEWT, /\NXFTZHD
ISR Methylobacterium sp. HSREBZINHIT 25 2 X RE Uz, WOIIHEB IF+2EDIRINIC K > TR L.
RWTIESHE ED S DA > Y VIR TFF RINEHMET %o TDHIY Y AT OA R (Ecd) HIRED S EEIHAE
ICBE ., SREFIERY /U E - ETOY =Y (Vg) EREI N, VghIREICERD AENZZ & T, IIRE
IF5ET I %, AIAZRTIE. Methylobacterium sp. H LEEDIIFEBEBEICH T DKIMEE Vg mRNA HIREIC5Z 3
FEZRE U T,

IFUBIC. AL T RYA 2 (ST) 2 :BEHERUC K D BEAIC Methylobacterium sp. DEIGHAMENIL 724 (ST 430
BLOBEUBWORMEZE LB UTz, ZDFER, STHRE L OELBIIZES 56 1 L4z h OIRMEA 0.6 mg B
BTHDEREIFGN DT, RIT. VgmRNA FIRENDFEZ L fz. Methylobacterium sp. % f&7& U -8B 7K
%z 3 HES A oty (EEAUN) & & OBz ALV o, IRIMAT, R 6, 12, 24, 36 & & U* 48 FEH&D Vg mRNA
Z)T7ITALPCRICE> TEE U, ZDFER. HAEN® Vg mRNA ([ FF U T 12 KR TRRER
h ZDEEAMERZ KU 2hY, EEEUIIRIMES TORE THRULBT L D RFEEIEETH > 1

BLEK D, Methylobacteriumsp. (FIRME(ICHEEZ 529, VgmMRNA RIRSZE TS E TINRBEIGITH&E
ZbNlc, S#IF Ecd RBMED mMRNA OEEPZOMOEFICDOWTORFNZEREI S &IcLD.
Methylobacterium sp. HMSNFEB i3 2 ZEIHL TW1 <,

mEES 10

INTAT7RF—T Y ZICRWE SN E LR

O #E (BEAR) #&'. ik #EZ2 FE B3 JW B, 7JERK B
VR 2FIRIEYE. SHEIEX - &

|BILX D~ % = Ixodes paviovskyi Pomerantsev, 1946 (&, 1D E TIEFESICK > T 1992 FICHTHRES 1
feo YT ZRIBENMIRT 1 FERESNTVWED (RES). —BMNICIZEBEEME< . BHAFAETIEE) I OAIR
ETHRNICHONZIEETH D, BA . FIREDIEE NS I paviovskyi =3 (E53E 60~80%) ICHEL.
NS0 COX1 BInFEIEMBIT LIz 23, FIRBICRWT 2 DDORME: FIRECHE)IIE) #BH U, W%
BECEEAREDREH THRFMICEHES . FIRINER (0% L) TH i, MRBREDEGNMEiES

(Fst) 1£0.95 £E<. Ffo. KERRICEWTIATODORTHS F1 #EShh >l &id FIRE. MB)1IEO
RFEEIC, EBH. WENEENH S 2R UL TS, ERMEEOECHEHRE (Hd) & FIREADY0.067 &,
BB 0.533 ([CHARTRIGRICIELS . Koo Ry NT—VBTICEWTHIREZ. 1 DOFE/NTOFATE 118
HEBEBRONA =547 (BBE1) TEBRINTW, FREGEVBEISRVWRNLRY 7, UL IFHHEE]
BREOBAEZDROERDEBRIEAERER U LEFT. Filc/\7TO5 1 THREVIZUD TR TH D L i
B3I,

FIRBEIE. EDBOSi - ZhEtthTH D, 17 FLDREVF - KEDFABYNERL TLERL, ZDLSKBER
EH. BARICETS 1. paviovskyi DBEGHIEMBEICFZEL TWSDH. & S5ICIFKEED I. paviovskyi & DEE(F
EDEEMNIBAS M TRV, S, BMEOVTO/NTOTRF—IY a0 HETE. BROT—5EBINE
TH 5o
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Plasmodium berghei DIRIMERZ: & 7E AN TR S 117z oocyst D LLERES

O sl MZE". BR 8K RO KT\ fBE . PR BSE | BB EX | &HF ZE
TIEX - BE

Plasmodium BIRRISBUCIRIME 115 & FESEERIC & LT gametogony %z #% T zygote ZFZAL L. %9 1 H T ookinete
IC72%, Ookinete (Gl Z BB L. EEEAICEENL., Rt 2 B THIEE oocyst 1C75:5, & DEAIEA oocyst
ERRU. TRim#&H 2 B THRIERIC sporozoite ZHEAN T BRAA — A N85, BE ORI ookinete
% in vitro TEEL. WOMARISEARRESE S 2 & THEN oocyst N TES I ENHSNTWD, TEARSIFR
MR E FELR DGR ZBR LRV, ZZTSHEL RIMES S FARRE TR S e oocyst DEWCDWT,
oocyst 7% BHE|C LEEMRET U e,

KERICIIRXZTZY PIRE P berghei &/\NX % =71 Anopheles stephensi Z{ER UTzo TRIMERGRE o (FEARK
Ft% 8 H5 20 HEICH T TS 7z oocyst BELE UTz, ZDIER. B 10, 12, 14 HEICEWTEAR
FD oocyst FHMRIMEER & LENTHERIT/INS o Tce B 16, 18 BICHEWTH, JEARSID oocyst X TH
BRERLI > HDDNS WMERNE Shifc, RIC oocyst BHMLEREANNICHEINTWS AR EZE X, REIE
REMAZEARBFOLEHFc(F 3 BRICIRME B TEAREDHD oocyst B ELERU foo FFRFMAZLYHFT:
& 3 BRICIRMIBI5E. BRE 10 5 12 HEICBWTEE SEHFEAREDHD oocyst F & FEIFE SN
ot

SN IR MR & LR T oocyst TBHAVYNE K IR o7z. F U T oocyst YN < 72 - T2 RREIC (SRR DY
BE5 L TWRWZ EAEZ S5SNI U L& D oocyst RICEAL THIGHEDEBIMAIN USEE TH S &E X 5N,

WEERS | 1 2 (FFEERE)

B EOHMEEMIENMERIREDORE

O i #kF '\ ERAK w2 N BRI\ WE RER
'BRFEK - BE EIIEK - E

BARICIEZEFHEOBE ZITORWESE (BB) NE<ART I, BFRBED BHRFKT 2, FicitmEILE
DEHLEAEL. BEEOAMNERR S, BRFBEREANE<. ZNICL D BTSN ER DRIEAED
FICISETREMIENEDS DHH B, AR TIE. BEEZEEL L. HREMICK DENSNDMAERRTH ST
FRETA VAL AEATIR, O OAF N —VEWGRE URFAEEZT oI

2017 £ 8 A~2020 £ 11 BICEICILBEANDE SIAZ FHEX f(FRMVLIZE . FHlEN S DNA Ziht U,
PCRIEICTIRED cyt b BT DIBRZ A foo BIRREMIES —T > AT ZITV. REZER U T

423 8B 198125 B 277) OREY Y IILDS5E, 10F] (23.8%) NS TZRAET VLI RK. NEY
A7FDX 1% A0 AF R~V = 5 RO 9 RiEMRE SN, ZNSDOT Y TILDSE, 4 PSEE. 5
F1—Z 7 RENSILEBICEZER. 1 PILBEEEAMNETERTZIERL >fce AT AXETFNSKRES
nfeO- JF Y —2IF HYBOR02 & 99.8%DiEEMERIMZ. v7OVI IhsEEInOrIF Y =&
TUOBS01 & 99.6%DIEEMRIEZRL. FRORMEBbhic, O« 3F MYV —> TUMER02 [FERNTERRET
Slce 72RAET A VAZRFER LV O IF MY — 3 RFEDE 6 RFITRBEFET Z2REOEBNEEE LT
MEBRHSDEICHTZICMZA SN DHDIE ST,

TZRET 1 UL SYBOR02 AR THW-EBE L HARICEZED EHhSBEEICERHI Nz &Itk D, AR
EHHEOB TEESI N, KEZBZ TS NG 2 ENTREI N, RE. BEHRPAMENEEELZ->TWS
N BEOTEZHIRT 22 & F# U <. SBRLMEL T EOFESMEMNMEREEDAENLETH D,
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Molecular detection of tick-borne pathogens in cattle from Binh Dinh province, Vietham

O &Il B ', GALON Eloiza May'., LAN Dinh ThiBich?, PHUNG Long Thang?. % #® "
"EERK - RA 2 7 TEMK - BE

[Background and Objective] Tick-borne pathogens are known to have great impact on livestock productions all over
the world. In Vietnam, cattle is the third major livestock after chicken and pig, and the cattle demand is expected to
increase. Previously, epidemiological researches on tick-borne pathogens were conducted in three places in Vietnam;
Hanoi, Hue, and Ho Chi Ming. However, Vietnam stretches widely from north to south, and the climate differs according
to latitude, and a wide range of areas are yet to be studied. Therefore, in this study, we aim to have a rough idea of
the epidemiology of tick-borne pathogens in south-central costal region of Vietnam.

[Materials and Methods] Cattle blood samples (n=217) were collected in several different farms and slaughterhouses
in Binh Dinh province, Vietnam. The whole genomic DNA was extracted from the blood samples. All of the samples
were screened for piroplasma and Anaplasmataceae (Anaplasma and Ehrlichia) by using PCR in order first to identify
infecting genus. Positive samples were screened using species- specific primers.

[Results and Discussion] 101 (46.5%) and 137 (63.1%) were recorded positive for piroplasma and Anaplasmataceae,
respectively. Further analysis was done by species specific PCR and specific-gene sequencing. For piroplasm
pathogens, 8.8%, 22.6%, 42.9% of cattle were positive for Babesia bigemina, B. bovis, and Theileria orientalis,
respectively. The infection rate of Anaplasma marginale was 35.0%. Babesia sp. Mymensingh and Ehrlichia
ruminantium were not detected. It is clear that the infection rates of tick-borne pathogens are relatively high in this
area, and in order to maintain a stable cattle production, control measures need to be taken.

WEES | 14 (BFERERER

First molecular evidence of Borrelia burgdorferi sensu lato and Anaplasma and first genotyping of equine
piroplasma in Philippine racehorses

O GALON Eloiza May'. MACALANDA Adrian Miki?2, 3% =’

VEEKR - REM. 2HETMILK - BE

Equine tick-borne diseases (TBDs) cause economic losses which hugely impact the global horse industry. The
adverse effects are further aggravated in horse racing, as TBDs hinder international equid trade. Besides the economic
impact, horses may act as reservoirs of potentially zoonotic tick-borne pathogens (TBPs), posing a public health risk.
Philippine horse racing is a huge income-generating industry, but information on TBPs is scarce. Thus, this study
aimed to detect equine TBPs using polymerase chain reaction (PCR) assays. One hundred twenty-four (n=124)
thoroughbred racehorses were sampled in a race park in Cavite, Philippines and the blood DNA samples were
screened for selected TBPs. Babesia caballi (12.10%; 15/124), Theileria equi (0.81%; 1/124), Anaplasma
phagocytophilum (10.48%; 13/124), Borrelia burgdorferi sensu lato (38.71%; 48/124), and Coxiella burnetii (0.81%;
1/124) were detected in the samples. Genotype A was confirmed as the predominant B. caballi genotype, while the
sole T. equi-positive sample belonged to the genotype E clade based on the 18S rRNA gene sequences. Moreover,
novel variants of A. phagocytophilum and A. ovis were identified through the partial 16S rRNA gene sequence analysis.
In the case of B. burgdorferi s.1., the 5-23S rRNA gene sequences obtained from this study were highly identical to Bo.
Japonica and other Borrelia sp. genospecies. This is the first molecular detection of Borrelia and Anaplasma and the
first genotyping of B. caballi and T. equi parasites in Philippine racehorses.
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Diagnostic potential of Schistosoma japonicum recombinant antigens with ELISA in detecting S. mekongi
infection in Cambodia

O Atcharaphan Wanlop', Jose Ma. M. Angeles?, Masashi Kirinoki®, Minh Anh Dang Trinh* Wilawan
Pumidonming?®, Aya Yajima®, Keisuke Suganuma’ and Shin-ichiro Kawazu’

"National Research Center for Protozoan Diseases, Obihiro University of Agriculture and Veterinary Medicine, 2Department of Parasitology, College
of Public Health, University of the Philippines Manila, Philippines, * Department of Tropical Medicine and Parasitology, Dokkyo Medical University,
Institute of Malariology, Parasitology and Entomology Ho Chi Minh, VietNam, ° Department of Microbiology and Parasitology, Faculty of Medical

Science, Naresuan University, Phitsanulok, Thailand, ® World Health Organization Western Pacific Regional Office, Manila, Philippines

[Introduction] The Asian Zoonotic schistosomiasis caused by blood fluke Schistosoma mekongi is endemic in Northern Cambodia and Southern Lao
People’s Democratic Republic. Current parasitological methods like Kato-Katz underestimates the infection levels, particularly in low transmission
settings as in Cambodia and Lao PDR. Several schistosome specific antigens have been evaluated for their diagnostic potentials in S. japonicum
infection and they have a potential to be useful in detecting S. mekongi infection. Thus, the aim of this study is to validate diagnostic potential of S.
Japonicum recombinant antigens with ELISA for detection of S. mekongi infection in Cambodia.

[Materials & Methods] Five S. japonicum recombinant antigens and soluble egg antigen (SjSEA) were validated for their diagnostic potential with
ELISA using a panel of serum samples collected from 28 Kato-Katz positive patients, 31 Kato-Katz negative individuals in Cambodia and 31 individuals
in USA where the disease is not endemic. The last samples were used for calculation of cut-off values. 29 serum samples from patients with
Opisthorchis viverrini infection in Thai were also used to evaluate cross-reactions.

[Results] ELISA results showed that the recombinant thioredoxin peroxidase-1 antigen (rSjTPx-1) showed the best diagnostic performance among
five recombinant antigens with 71.4% sensitivity and 74.2% specificity. S]SEA at the low concentration has the highest diagnostic performance with
96.4% sensitivity and 93.5% specificity. The cross-reaction with the serum samples from O. viverrini infected patients is very minimal in rSjTPx-1 with
only 2 reactive samples and SjSEA with no reactive samples.

[Discussion] Although, the diagnostic performance of recombinant antigen was still inferior as compared to that of SEA, ELISA with the recombinant
antigen might be more advantageous. Further optimization of ELISA with the recombinant antigen including application of S. mekongi recombinant
antigen are currently under way in our laboratory.

HEES 16

= DNA DT R WY ROEAEREMZE ~HEEm & B) I [hZzflic~
O Xt BN 4K s 2 HE R BH B

TR - 2MEIIEKR - &

EEICERT 27 7YX (Vulpes vulpes schrencki, I TFYR) (&, ABILBERPFETHZIF/IVIR
FEOBENEE UTLE<HSNTWS, ZUGEE, fUiRMZIEUHE LIEHEICEET 2F YR (FTEE. #mh
FVXR) OEFEIEMICHEN, BRY T DEANEEINTWD, 25 UICBMEDOFIHREHEL 2 LT, 48
MEHE L OZDREBEICERT 27 Y ROERNLBARHZRESMNCT 2 EIFEETH D, Z0—REL T,
BAR LI NFE TIHZEMRE DNA MTEZAWT, FYRON, BiF MSEOBEEEHE L. ZDEMHE
REDIEREICHND A TE e,

FD—2IT, HEMDFY XOEHINH S, EmOEESNICid. BAEZEEmEtIcEIE NI ERE TH DKEE
Ll (326 ha) K FEL. ZZITIEFYRIERB LTV, BEILENSFVXEZREL, Y209 754 K~ DNA
AW EB TR E{Tofc & 23, 3 EMT 35 BEDIEICHKIIL. EROFIIERREL 15 BFTH e
5iC. BEROBEFET—F SHBRUcE 3, HEILENIZZ OMOHISERD SBEENICKE<MELTWDS
CENHESMERD, ZORIFGHIBNRIEIC K > TSN TWS Z &R E T,

H5—2lF MEIHEOFYROEFTH S, I IHETHTLEZ IFUHHEMICTEY RHEHRICEEIND
KSICHRD, ERHOBIMAHEAN TN D, U UEHS, ZOHEMICE TS FY RODRITCERFEIC DL
TEHUWZ EFBSNITE> TWEW, 22T, BIIEBICE T 220E8E L ) | | BETEZREL. ZODHP
BIEEEDIRIR % Ao, BHEDRER. POz ST HEHOAEEIC Y ZODHL TWS Z ARSI i,
I5IC, BEROEGFET — Z& BT UiciER. B)IEFIE 5 DOEEEFHICH 5. TNSIEREL
TWBZ ENHSHER ST, MRERER ARENDESINRERDO—DELTEZ SN S,
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Mt TR SN2 T+ / Oy 7 AOBRGIR —B)I[HDIRIREE X S DIFHE—
O EAXK W', Kt BN2 BH B—2 FE &'

TRIIEK - & 246K - 2

EETIEER 20~30 HOITF/ Ay I AEBENRESINTWNS, HWEETHZ2LBERIFEICTHFYRE
IVVFRIZITHRFINTWS, #HEBICEALZEYRISEHTY R EMIN., AEYCESEMICEEL. B
JELTWD, Ffoo TYVFRIXZIEFHHMCHEWTHEAE - AR - LR EMERA T Y B LN IIRFRItICS
HEBU., JZICRBERY ZDMBATNL. FEEDRRE R D15, RNAERFIHNEKZ IR T D hicid
HHEIC R BDRPIROBM BERNZFREICT 2RENH Do B4R IFTB/HADEHARICE VW TEH R I 2 EHN
ICHEL TEEROBERIEFAND EEHIC. DERADTYXDEAZEAXT N Ty TPEORIEEICK >
THER Uz COFEMTIIRIEDONICTY VY FRIXIDERBERNERIN TS, FEHSEKETERXX
SEBEUER. BICIERBRENRSNGA > 7 BL D BREEENTHIRL. 10 BITIE 30.8% (4/13) DELY
RBAFEAETLIR U, o T ZORNETIERR I ORBPEAFEHILIICIFITIBREL. UELNSEEITDEEZ SN
foo FYRBEEMEZBEL TRENEEICEALTE D, RXIADRBRERITFYREEZ SN, ULEDERN
5., (FEREMICEHET 2EHARICE WTHREREDR Y ~ ARy MAEKGERICTERET 22 EABES MR 5T,
ZD &K SIRRRISEBREHEBDIERTFFHDFET DIHBFTRS IEE T THRI NEBD I EBRDT, BEFINA DB
HCEAMICRIET 27217 TIIFERIIFE LBV L IFREATH 2, S, BHFYVROEEEEZHET 2HE
HHEREPIICHEL U, BRBRFIC & DEEBERICK > TEBBEAELANIVICHEFL, £ NOBSRY T ZEH
IC T2 DTS AT A% BRI 20BN H D,
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BB IR T %% EEKHE Echinococcus multilocularis D =~/ L& BB FIER K OZF0itiEE
NDOBA. ILEICRET 2 ER

O M Bl AT BER2 B BE' Z0O %83 AT &KL /K RE. FE =\ P HR'
"IBERE BE. 2ERAE B Auea@Eit RERESRR. B AR

B8 - B] 6EE TIE 1960 ERICERICEB U TWeZBRBIARESRICEN > fcEEZ 5NDH. TR
SHEESNTVWRW, AL TIE. IBBEDSELRD I M/ ACH T 2BIEHEFE & DHIBHINH ERIEL
T, RNROILBENDBRA LR EER T2 2 BNE U

(48] - 753K] B 27 EDTF HEY R 5358 (2020 EIHE) LU 6EOHFEELVOTHFY X (2014 FLY
BIICEEN) D55 59 Bk, BLUKE - Y hO—L Y XEDOHR 6 ENSEEH 6 fRkL D DNA Zi#H U
feo 2 N4/ LD PCR EYERAL LT, llumina MiSeq TIEEFIIE L. SBEIINDY v EVJIcLD
7/ T=arvaEmEL, T0&. ¥V/\OBEI—REE (10,057 bp) ICDWTCERNEERERTERY KT—
I BT 5 oo

[fEER - ZR] EA 59 Bik& D 16 BD/\TOY A1 7 (MG_type1-16) H5EEI & iz, typel HMBLEY 1 7 (# 62%)
T, tmESETRESNc, Ry NT—IBATIE typel EHNC 1-2 IEEBRAEHS 13 EOEE/\TO5 A
7 (typed-16) EH-STZERR Y NT—Uh RSNz, typel BLT 12 (Y MO—L Y RETHBRESIN. 1t
BEANDRAFIC ZNSHFER SN TWAREEA RIS Nz INZ T typel HhS 19-20 DIEEBIRA S type2,
INEEBEIN. INSITERFTTOMREI NIz, 2014 FLETD 6 BIKIZET typel £clEZOFE/\7O5 1
TH 0. typel ZHRLET BT —THILBERBICRIICIBA LI ENVREBREI Nz, BRT16ED/\ 705 A
Ihitiahizc &, B typel S KE BNz type2, 3MERICEFL TWLW e &5, ZEBERROIGEEN
DEAFERZXFEOE LT, BHEICE> TEU I EANTEEI NI,
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mEES 19

Y IADEREEREHIC L DITH / Ty U AERERY R DEFHBN
O FiE @ Wk XK' e BB Bh HE?

' ERSMREE T A+ —F A, 2GEEK - BE

RIES 7 4 — T Al HABBREENT> TWSIF/ Oy I REBRERIINRE UTHERE (53907
VTIL) ADRA NEIZEBEAWCERR I 2B A Z T R— N L TW5, SEIFEBEBENONA Nt R O—
DDEZEADNFRIERA NEARIC DWW T DEFZIBNT %,

RA MNHIFZEEEDOTIIT Y REUA RZEEL T, REAL B1EL 5 B~10 BIC{Tofco $HEDRIED
fe®b, RA NEFREBET. KON NEBIARIE 9 B~10 BT, WRIEOERAWEZBEL TH Y ROEFE
L., EEATFERE (U2 R4 v F ELISA) RUBIMRE (FEHEZE) 2EMEL TR ZFHEL /2.

[E/AEEBEAIDEF] 2006 FLUEE 12 EIRNHOIRA N ZRBRLTce INSDEBETIE. BARHBIIOBRIIRY
HMEBEREZFNZEN 2~1T% KR 17~43% TH oo TNSDBFERIRA MFRICKDFAL. IRTOEA
A CHARRTAR 3 FURNICEINGEHEEE 0% 73D TREGMSRS 50~U%E TOFAEZRL. ZOELEET
B U,

[IGRIESER] 2 EI5EIH 1.3km2 T 2008~2014 FEICRA N E 1T foo BIMFEEEEDOIRR & U RIFEG 4
K(F, BARRI(n=52)IC 46% KTV 35% T > fchd. BIRERRAITHA U, 2013 F(n=18)Ic 6% XV 0% F THAL
feo

ZDESIIRA MERIFREDO XN ER DT TH / Oy U ZERPREYINRE UTEMTH o7z UH LN
5, FYERANOBEBEEDIEIZEL RZ2EEATIRGEERIE 0%ICEST, ZHUTIEMFIN S DERE Y XDEAL
FELTWSEEZ SN, LIch'> T BVWBRIKRZHEFT 2 ITIEKGHBRA NI REERD, REY)
HEBNDEDBREDREELE 12> TWD, WS ODDEBRETIIRAS NOBHREYEMBEEZZEEI S ETINGS
IEDWT DRI ZIT> TW3,

WERS 1 20 (EHEFERERME)

WMBFEDOI NAYRUTYT /) LERRE LI AZN—YILTSAY—DFFE (FR)
O Eit |ME " £AK Inf 2. FE 2 RE ES Fh R 7 =
TIEKBR - B - FER 2BIIEKR - K CEFKX - B BEFLER

R IEH 18,000 EHANE T 2ERLBAFERECTH D Z< DENE—FEEEE UTERICHTET %, ZDHERZ
REUTRBEZHRHT 2 & T REHOEZKEEZNENICKRETE S EEZ 5N, WEMERHRDOBALCEERE
TWERLHERT DFEREBRDT D, UM UEBEROIRSE | SERE THREENRHENMRD THELIL THED. FREEN
ICEERIEZTRD CEISFERICHEETH D, £le. 7/ LABEBROBBENIFEAELBRWEICDODWTIIER /14—
MNEEET. D TFENRAENRE THDHENZ\, ZITEAAFIE. RESHKOINIAVRNITT /L (8T
/L) IR R I N\ — L TS/ N — 2[R L. x0T I N/ ADEGH AR FEDRARE HA .
FIFT—IR—ZEICEFREINTWBIRER LS TED I T/ LAEEREFIEEWTT 4 XY N&ETRV, BT
FHAMRFESNIBREIER Ul REEBICHZICEET U 24N —R LTI MOV RU T ox1 EBETFHEZEDE
MTZ2A~N—2BAWT, 2HHH 4 LRI 58 7 BOWRELE 7 RIAZTRIC PCR 1T o7z, IBIEEYMHIESNIS
Ald. illumina MiSeq I & DIEEFCHIZ#ESEL T de novo 7 vt > )& TE> T,

FeFRHY 20-30 bp TIEREIDHERIEN 50% E B X 588 % W RICIRFEI ZHFR L, &5t 22 ED 7510 ¥ —h'E&E
TEfco TDS5, 1 DOTFAN—EBEDTSA~N—2AWNcOVY LYY PCR Tl& 6 RIFENSH 7,500-
9,500bp DIBBEYN =R/ ENTE, BRRINZHEFRIT 2 ENTE e INSOIRBIFEELANILTERSD
RERHCB L TWB T, IRt U 72 AN —(FREWRBETHWS Z &ML EEZ 5N5, —A T
EREMIHAME SN TWRWED $H 576, SERIFFEE DNA & DS EWATKIBEE HAANTE T514 <X —DFK
72 E. PCR ZHOURERSTL TW 5,
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WERS 21 (FFEERE)

RARBREER Y T A X ADT I E—FERBIZBIC L S ex vivo RECROIEE
O Bk &K'\ &K Eth’

VHEEK - R

IDRRIRBENEEISTE - RIFBETEBRD ZEDRESNTVNED, BENAX D ZZXAICDWTIETREBLREIZ U,
KL E. INFTICRY F A YA Liverpool RIFDH TAARIRHZRZ M OB Rifft & IEFTHE 1B12 R ZRE U oo
RRAGEAOFRIRBZ BT U ISR, 1B12 TIXZ 707 4 2 U Z(mhhSE—HgHR 1) NOEEHHEETTL
B EDREI NIz, Zhlc kD, BEEENT7 7O0—F 2BV e L1 FEEEICES T 2&RTFOREMNFIN
%o LH U, RARRBEESRR Y ¥4 IV HDREERIT in vivo DNEETEATTFEDOEIRFEA R WD HIRIRTH B,
FATHIZE Tld. B 24 BEREE(h) D <)L E—FE BB (Malpighian tubule: MT)%Z 20% 7 BRIBIESHE B RiZih ¢
BI DL, $920-30%D L1 AFEB UIcE WSIBENH DD, ZOMDZERREITT —5 (327580, £ T, EFH
TmfHhS L1 ANOEBBIREBITT 2FF5METLT DIdlc. RRIRBES MT IBBEBDRKRETE & ex vivo £
ERRODEREABIEUTc, B 24h D OBMT % 6,12,24,48,96 U TILDRYILF L — M EBWTIERE UTRER.
5 4 D L1 #BXR(%)IEFZF N2 89.2,86.5,76.1,83.9,65.6 THDH., BEEFHSNBH >z, Be6,9, 12,
15, 17, 20, 23 h O MT ZIBEUAER, 158 4 B D L1 B (%)IEF 121,100, 90.3, 88.9, 66.7, 88.2, 82.0,
84.0 THDH. BEREHSNEI oz FEFE 3h TIE, mf, L1 HITIFHERETH D, B 6h T L1 REHENE
BRIBWMERTH oo B 24 h D IB12 MT DIBFETIE. L1 ANDEBNFIEAEHSNEMN >, OB, IB12 MT
HIEEB URERTIE. OB, IB12 D L1 #BER(%)IXZEN 21N 74.4-83.1, 0-6.7 TH D, in vivo DEIREAMEHE I
TW oo B8 MT ICEWTHREBEEIRT D RNA Z1T 1R, 7—7y MEEFOFRIREN 15-30%2E £ Tl
flEntc, UEDERMNS, B 6-24h O MT BB T, RNAI ICK D L1 AORBEEVIBES DT AIRETH S
ZENREINT, St BE LT exvivo EERR % WWOSERFE IR IC K 2B DARIKREEN X = X LDHEH
MEFFE 1%,

WERS | 22 (BFFEERE)

EEEGHRRAEY IV AZRWCARRRRI/O7 1 T U PIEBETET )LD
O kB8 REF. BH /R BHK BEX BF EtB

wEaA - RE

RARBISBEENMEDTEMRRTH D, TVOT7 4 F Y Z(mDBUEAN THRE. IRMOBRIC1 XIS, BoEHE
DRAPRBEZEILT Do BWEFHENFET 2D KEHAZELLDETEEL TW5, FHEMMERR
RHEHW/ESINTED., FHEICHKE URWIRANIROBIIN B TH Do BEEMERSAEDHIEIC LI 5D
REAFRIED R B A E SN B, UTch > THHRIEDRBNRLIC (. ARIRB DT K B EMERE DR A TH B,
IR T— Y DIARICIEETE UTe mf OFHEHDE & 75D, —REIC mf GRS U TRRERDEVWS DD, BE
it - AR N BREDEENSHEENZ VN, BAIIREEE LT YURAZEAWCRRRE mf MEBETT )L OEE%S
AT DTHRET %o

EMIEIRE U T mf 235 UTc v #RBSHLE BALB/c ¥ A Tld, mf IE% 5 BEHERFATEE & DIREN B D, &
DOMEZTTICHERIEE T, MPEYBEBREEZ FF DB DR mf MEDIERHCEMIMRIE L oo ZDRER. FENE
BTl 28R, PR T 3B mf MEAEHRU oo BEREHOEMEFHERINH DD, v IRBEOFER
Z TEl>Tce BICRIAE mf MEZFRS €570, EEEERAEAS(SCID)N Y ADFIAZRM . ZDIER.
SCID ¥ X Tl& BALB/c ¥V R & EB UBEICREAFE D mf MAEZHERFAIRE/RZ ENBHS M E R o T,

Z ZTRIC, L SCID YU X ZFWTREA mf MAERRFMERE IR Z 1T o fco ZDIER 6 4 BLLEITED mf Il
FEZHERFIRER C E DR S e LLEDIERN S, BEEEE SCID X7 R FKRIRE mf MFERIBETILE LTH
R ENESME R Tz RETIVIFRARIRBENEEDOAZTT DM, ERERIRAEDN S D mf DB - MERFREICHIN
FARIRETH D, FERFHE. FHIMMG EDRRRBIEICE T 2 BEERANSG KRBTSRI NS,



HEES | 23 (BFEmERRE

Nemabiome FiTIC & B X ¥ /\—O—F 1 V7 ZFB U= AFEDB L ENERRRIBEDR EEREIC KL 18
B Z{L D

O Ml &, ™mE ©&25 Wl FZER4 RE = BFh LR’

TIEK - BRI - F4ER, 246K - BE - 78l bR - B - 7O UXT oA, 4dEK - BIE - B9

HAFICIFEHEBEOBCENMAREE (UUEMAREE) MNWEERRET DN ARFEIEIC K DRREREPERINDORZME
NEI2D, 2Dz, AREDO DY NO—)LICIFREBOREBEZND I ENEETH D, MBFEIERIVOAAE
HYEBL HIMRE I L 2B EISRE# T, BRIEZTOICISEBESICESS58R\W, E, BEY—T IV
Y—ZBW ITS2 BRO7 Y 7Y AVEIRICE > T, HEEOBERES L VEOBREGZROSND
Nemabiome RAinFEFR S fco AMZLTIEZ OEAMTIZFAWT 35 BOEETRIC, EENSEELE 1 SighHR e
BERPOE WY RO ZITV. A NI FUREFIHETOBEROEN Z AN, F 38 (MEFFRE 1
TR BFRD 535 HOERER L U FFHABHOBEE 17 BP0 > 7Y > 7 %85 H 26 HAl, BRHYH.
BRH 14 B4, B 42 BEEODE 4 @XM L Tc, EEICKU T I B INBEFEPG sTEREEZEML. EE 19 H
fo D DRIVEEPG)HY 50 ZBA b DH 5 BINZ 0. IBELUTE 1 PR ER . BEENSIEIN—ILYVIET
F I RET e, KMRIDSRNS DNA % L. Nemabiome BT 1T> foo FHFEETILERSR 26 HEID 1[0
B IC 12 BT N TOMEERT EPG Y100 £ X TULW/eh, BEEFT TICHRALTHD, BRREHEETHE L
Too FFEES 1 B BEAMIFIC EPG & 100 KETH o fehH\ BRREFICIE 21 38 5 58T 100 B A, BXRZBRISFFICHE
TEIML TWe, BB ZEH#DE. BREFIERTTFFE 2 BHOEBLEN Teladorsagia circumcincta h*S Haemonchus
contortus ICZ{tL UTco BEBOZLITRBEANDRZMELHRABOESBEEICEENSH D EEZ 5ND, BEE
FRIEBRSIRTERTR TH 5,

HEES | 24 (BFERERRE

4 |ITHHET D RIRE Setaria marshalli D3 FF BT
O 1tE 503" —f& ®E2% B £&H'

TEFK B BMEFLER. 2E5FK - B - EXEFYARR

S. marshalli (X—> v )LRIRE) (FFTHEFRBRRER T Y Y PEBRIRBO—IETH D, FHDIEIENICHK
BHE4ET B EBEEOERBRECIREICREZR I T OREENH D, Fe. B, F IUFICHKEEESY Y PEZ5IRE
ZTZENKCHSNTWS S. digitata GEIRRIRER) O, S. labiatopapillosa (BFLIBARIKRR) & DERIHEETH
%o LN U. S. marshalli ® DNA /\—J— RBEELE Y, DFEREREFITARE TH ol 5T, fDES
FPERIRE E DD FFNRREERORE THolc, T, AARTIEFEISBSN LI Y FERIRBZEE
R S. marshalli ERE LTS 2T, %D DNA [BRZ ¥ 6 THITU f=o

EFERMATOFF 1 BEHOBENSKRESNICRRRT7TE (15 6% Z70%TY ./ —ILTEEL . £
D55, HE1E MW2EICDWTTY N7 o/ —IUCSEEL THREDHERRHRZ BT UTco I RED—EN
5 DNA Z#iH U, PCRY LI h—o > Ziklc & D COISBIBDIGERY] (596bp) %ML, RAEERENT
RifE ER U 1o,

FRBEIOTEI F 7 B RHDOFEANFEN S S. marshalli & RE SNz, AN TEAT Lz S. marshalli D
COI fEIBDIEERS ICERERILSBH S5NY. S.digitata & S. labiatopapillosa & DEICIFZFNZN 9%DIERER
MRBHSNTz, > T, COl $BIEDEERYIFEERV—H—E UTERTHDIEEZ S, £, RFE/TIE
RBFEDEY ) PERRENSBET L —RICBUTc, AARICED S. marshalli D DNA BN IHTHS NI,
COMRBRIE. S8 FFLELY Y 7ERRBODFENERFZFARICTERTE %,
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mEES 25

BRENTHRINZY £/ 77 & D08 U foRIRBOS TR HEAT

O BB AKX\ #ib B RO RRF'. fBE . Pl ME. PN BSE &R IBRA I £ &
H HZE'

JLEX - MEFAR, 2ILEX - BEEHY

YR/ DIRIEAN - MEOILMFHICAHE L, EBEXFEREZEHDH 2 ERETMETEIICHHET 2, FEF
ElcHIEmEAATHEEZRINY T/ DI STERDDH A RA - & I BRIRREE X 5125 BIEHIEHIREY
Shic, 7 VHEFRRHEDERIE. BATIE 1983 F£& 1990 FicEE - EF £ E MDY+ ./ T745< (Uni, 1983;
Yokohata, 1990) H5RIRBREHDBEFIREN RS . 2020 FICEF DY ¥/ 77 DFEBEMEIREI S 7 THFE
IR TIH % Dirofilaria ursi DELFHIEHE I, 5S RNA BT 5 C 18S-ITS1 {BIRDEFIARE S iz
(Masatani etal., 2020), —7. D. ursi Fi{ROBRFIRENMEERRZINTE D, 5SRNA E=FEIIHHBESINTLS
(Michalskietal., 2010), % T, SEHRENS NICRIRBDRED D. ursi TH 2 HVEFANB 2HITEETFEIID LR
ZiToT

2020 £ 8 BICHIHMEI TEEERR E U TSNz 10 BBOYF/ 70N DA 3 BL DO RREZE 12 RE
Bz, BonizhiENS DNA ZHHE. 5SrRNA RS WNC 18SrRNA-ITST fBEMEEFIRE & ¥ —0 T A fi#
. SSICHFREEMZIT > e

BonfcBAED 5SrRNA 725 WNT 18S rRNA-ITST BB DEGFEI DD F RGN 21T o fofiER, BHcliES
NTWez D.ursi DEGEFEIIERU I ZRY—CHEI N, U EDERNS, SEEShYF ./ T NHED
FIRBHREG, DFREZHIC D. ursi TH DI EDRS Nl

WERS | 26 (FFERERE)

BERAETERAHEOHREEL E X T/ 7 201 RRICH T 2 BNREET

O mrf BSE' HFE EF ' il MZ '\ FlF i RO BT\ B8 EX & BX'
TJEEX - BE

BALTERRTE (T, %) EECKBEERBEEITZ24RBTHD., FEBEEEXE/ TIHT U
T. B) THZ. FEIZVIVAIFENEBRNICBATZZENHMSNTWS, BAKBICEAL T, 2~5 RKEH
MN% (NS - BEE. 1951) HDWE 300 TET IS (Daws, 1959) & WSIREHDH ZH. FANDEAKR VLT
RREIEIESH TRV, E5IC. BN TIEILOMNCETET DHEIC DLW TDIREIFDR, AAFTR TIED FEYZE
HFEZRAWT, FHEICK 2 BENDBRAKRMABRITIREZEIT Uz, £z, ERFENFERCKLD. FFEDBHERN
BEERIZIRET U Tc o THRET 2,

F9. ITVIVAL%E 10, 30, 60 LUV 120 NIEE ST - HOERIEERIMEICH T ZFEDNAEEY 7L
54 LPCR TEE U, ZDFER. FFIE DNA EIIRE 30 N TIFFEREEE. IEPE HIBINL. BEE 60 2 CTIXEEESR
TN BRI Ufce RIC. B 4. 5. 7 EOEZ@EEIL. BEEHESETL Y 7HEZER Uz, 2R,
LY PHISTERE L DI TE L Eh o T, o, BEREEB-EHETL Y 7 ORKEZ IAER. BF4BICH L
THEEBCHEERL DAL IEL YT NEh o T,

BlEED, FEZ SO I TAKBEEEL T 30~60 DDMEIC, BAKRVIESRNDBITEZTE T T2 EHREIN
foo &z FHERTERIBEELOVWITNTERE T 2D B EELFEIMTH D, BRSPS TIIREELENE
UdEEZ SN



-24-

HmEES 27

BTKIREED SUFED & - e FE MR B OEE ICEE T 2EEN
FH Bz, O% mE

FREX - B - RPRE

BELSICKD., SEOFARFESREBASTRKEGEENSHKEBES NORERMSESNLLOLE/ILIA ROFEE
BRZBNUID. ZOREKIEEN S ORAE DEEMRELTE SNICOTHEBNT 2, 1) IUNRIHX
FREICTEROBLERENRO SNfc, T/ —IVEEL. —EBISHEEN—I VICTHRE, i3 28s rRNA B F
Z#HBE U PCR Z{T o fce D1 GenBank HSIEEFACTIZ AF. HAMRRZITVRIT U o, FEREZFRIRET
T Udonella | ERESINIzhY. BEA] 7 & S MEMEATERR D AOALE R ENRIRD e HERIFFE I il PCR %
Tofc#ER. Blast #2417 T U. caligorum & BTN 87.6%—HUTce T DBEASEIIAMEICERETEH 2 W\dHE
BESEARICHE L D DASEERZIER T BN H D, I YNNI XICHFET ZEMFEICHIT 2FERROIEE
PRBETHZS, 2) £l BIUKEENS TV TAREDIRICHTEL. BEEZE UL SBIBEEHEICDOWT
1) ERBBAETHRE UTc& 23 Decacotyle sp. E#EES NIz, 3) 51T, UEMADKEEICEHES LY
1B ALEBDEH S D Tetraphyllidea 5 % L\ Trypanorhyncha BEBFEDREERICDOWTH (REILKHEDR) |
1) EEFBAET, R/E. MEFNGEITTHD, 4) UH L. BEEADKKE TCEHESNIEX Y HFEDO
O SBRHINcBHREFEEDBRE (8%5 < Temnocephalida D—F& )IFEAENY 1 & D75 <, FREERRA(C
BIELDT, FHlIERRBE B, TDT—RE KERICEBL TWRRED. BRINICEONICADRAA
EOh. FnébH., CORBICRHFATNICE DL ZDOOBERNICHE LI DOMNEITETH ofce EE. DA
OREICAE/R 2RE RO SNEM o fee HENLRAFERRERLRE DD, KEEABERETIEIZI S W ins
DB UWESRND R BWEBTREND, LIch > T KEENS DERETIE. IBIAVKEREEMOEHRZ 2L
TWeANER UL,

WERS | 28 (FFEmERME)

AICTFESNCARRHSNIC WD A THICEFET 211 7 V5EF T ELY DFETHE
O R BK /IR @R "2

bEEARR - TR, 2 ALBEKRRT - HERERIE

HERIICTONTVWRER (B9D) & G<HISARICHUENTERIREE TH 5. WRADDI 10%HEHE
MICRID ZIEBRL TWB EWSIRET D HDIFE. SHBEBHID AOFEZFIT TWS, EDOKS B ZERFDEaIE
S5NPITVDONEWVWSERREIE & <A STHFEFDED ADMEWTE o Fic T RiafEIdERICRIT2REN S <.
ED XS ZFOEENH SN P TUNMERT 2 2 &, BYREREEZT> L TEEETH D, INET
DRFENS., YA IPHERELREDEZVWHRISN LT IICHET D&MD >TWBH, FEROFELER
INTVWERW, FEEEBEODERZHEINT 52 LT, BEOEBECEEIMZET IS/, FESNIEREE
FESINTUVWRWMERERICEENRT, BI5NIcK KRB ZENTFEINS,

ADHICEETDNHATVETHBFHY ELY Salmincola sp. 1§, OICEFET D& WSEHN S, BEDEHE
R EET B EEZIS5ND, AAKIE. THIELVICEESN A T7F CUT. FEERK) EFESNTLERL
477 (LT, EFERESF) OHosNPIT I E2HRT 22 EZ2BNE Ulc, IUEBERIIDFREKE TH 535758/l D—
TRCHEZITofco ETEHND EZTL. ZOBPSNAGI>cBZEER Y avh—THEL, FEICKL. T
EEEREFEFERATIE. HSNOTIICERREVNIRD SNBN T —A. FEFEEETIIIEHENMELVE
EHSNOTVDICT L. FEEETIEIERENS WMEELS SN T L E WS HRINGHERNME SN, IEE
EMMBEWEFEREIE. RPEBEICHDERERZHEINEBNICBIET 2726, HI5NLTLOHNE Lk
W —A. IEREMEVWEFEEEIE. BETERICEIKERS AF4EICEL DENRS NSO ICBEEEENTMND., 8
SNICK Ko EEZAS5NS, MENS. BEIFBEDREICHKEFL T, HI5NOT S ICHET DRI RE
Ntz
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HREES 1 29 (BRFEREER)

2R TR DB IR & IEBAKIRIC R 1T D BIBFERBEEMERICDOWLT
O A IEXR /MR #EB2

TEXK - IR, 246K - HERRIE

[(ES] UEEEHEZ RN A5 KRZE) | LTSI IF#AR DV S DB EKIC K > THERF S 1 dEAK M) ||
EHRMADKHER > TTEDIEBKIEANDEELURAL TWB, BAIEHIIE—F 2B L TKEPRENR
Y5 EWOHHZERS, FEOEYRENT BRSNS, EFHKEINME RIcn2EK | ISHERREAETYS
BZHRTAKEEYOERE U TEEENBVWEEZ SN S, FERIERRTEZ L OEYPEBRT BICHEI DD
5EAANNCH T DEEICDNTIEL <oh o TULERLY,

[(kEn] TFAERFEERIIRREREETERICTESNTEILT 5, Do, MMOEPRFELRULSIC. &
FHLERDBENKTNEFEDRBEZIAL TWS LRI Te, XcBERBREAINEKRREFEOHEZTRT S
fedh, K - FEBEACHNIRICE T 2 RIRT A REEMER DT L L D KREVWEFR LT,

Tolce BXMEDHERBROBUEZBRES ZDEEKEMNSELH L. NMDS (non-metric multidimensional
scaling: IERTENZRITTRER) ZFIAL CHEEROEBVWZIERE U TIRbU o, T4 HEFERITIEEIC 2019
FOFERERICEDVWTITLVN BRSSO BRI EFREEE CEHRICHHIE U,

[(ERH JOER] 2019 FICFHUTEERLE 7 1848 209 BiEN STFEH 12 1 1601 Bz 5c, RIEHETIE
SEAGH) | |BE & FEBACH) || BB ICBE SR OEN RS NZDICT L. FERBETIES NG e BONIHE
mDS5, AT OVt F 17U Salmonema ephemeridarum HMEUFEID K% HobTofcsh. WA | [BERE DT 718

RERLU TWRWATREMEN S B0 A EFHRICE W TEIEFAERBEED Z D L S75/8F — U D —fRIBDO D EN Tl
BV, MIRBOEBNLEEN S,

HEES 30

EED KTV VIR E L RREE

O HE &', BH #E° AKX i
"EIEK - &, P REEE#EER Y N7 —7 PEG

K72 2R BEEIFHERIAED DINRRE DRUIVEZIE T, HKDIEKRICER L TWS, RTIVIIEETX
VIIRICKRIENTE D, BARTIIBINPHRICZEOEENTEH I Nz (Mori,1938), Dk, DFEOEIREHIYT
bhicbDD, HETEZHAT 2 ENEBICHELEMREE U THESINTWS, oo ZOTKREISMAESE
P EFICEHET B Phyllodistomum B Crepidostomum [B75 E DIRRFADE—FEBEEICR DN, ZDEE - T4
HEHRICDOWTIEAATIKIFE A EHRINTVLWERW, ILEEIFCDIHEDLEMIZE TH B I NS, BEDRE
ERHBOEEERZFANDICIIITD T « —ILRTH B, BAIGBERENDIFEA ERWVNEIDRZILKRT
BZANZXLICEGFEEFFS, BAEMTEEFEL T DNA N\—I—RN%2159 % 2 & CEOEEHK & RifthES
MREHREZREL TWS, S5, B osd. AR - RFEHISHRZEINL TRBFEICH DNA/N—T—R%
T TEE - FEFRBRZANTWS, HBEFTICIBERN S RV IYIEIE YAVIYIET7EZREHL
feo WINOTESES HILXS UL IF2IX LBET ZAFETH o feo NEFEREDKEICEL > THODHMEEL
SNTWVWSAREENEET. BIZEDOPEICMNEBELLLD. BICHEBINTEHHEMEZEZLETFTEBEI DL TE
ENnTW3EEZ 5z, Bh 5I1d Gorgoderidae BRIRHM 2 FBfERH I, CDOSE 1TV H Y3 07AD

FRIHPEFELEENSESNTUWERW, RUINICHTT S Crepidostomum farionis & B R DFZRED E—DIEH 7 X
MNoREINTED. BICLZ2FHEBEREOEHZ AEFLERONRILAOERE UTERT 2DENHINIHL
PRANAR
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