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Abstract: [Objectives] Wildlife reintroduction is an important means of protecting endangered populations,
but the risk of disease at the release site may affect the health of the introduced species, leading to the failure
of reintroduction projects. Disease risk assessment (DRA) is used to identify, prioritize, and design mitigation
strategies to address these risks. The purpose of this study was to assess the gastrointestinal parasitic diseases
risk of Przewalski’s Horse (Equus przewalskii) reintroduced to the Inner Mongolia Dagingshan National
Nature Reserve for the first time, and put forward corresponding prevention and control suggestions.
[Methods] On the basis of traditional literature research and combined with field investigation results, this
study conducted the expert review, identified, and rated the threat factors, and assessed the risk assessment of
parasitic diseases, one of the important factors affecting the health of Przewalski’s Horse population in China.
Among them, the field investigation clarified the infection intensity of the eggs, and the molecular
identification of the parasite species was carried out by metabarcoding. The taxonomy of each OTU
representative sequence was analyzed by BLAST against the Nematode ITS2 v.1.0.0 database using
confidence threshold of 0.97. The results of the field survey, such as the distance from the release site,
infection rate, infection intensity, and parasite species, were used as the basis for assigning points. [Results] A
total of 44 parasites were identified, belonging to 5 classes, 7 orders, 8 families, and 19 genera, causing 10
high-risk parasitic diseases, 13 medium-risk parasitic diseases, and 21 low-risk parasitic diseases (Appendix 3).
The domestic horses and donkeys in the reintroduction site carried Parascaris equorum, Cylicocyclus nassatus,
Cylicostephanus longibursatus, and Cylicostephanus goldi, which are at higher risk of disease in Przewalski's
Horse (Table 3). Xiaojing Village, Kuisu Village. and Dishui Village were all low-risk areas, while Changhan
Naobao Village was not banned for grazing and carried Poteriostomum ratzii, which had not been documented
and had not been found in Przewalski's Horse parasites worldwide (Table 3). It is therefore identified as a
high-risk area. Domestic horses and donkeys around reintroduced sites are at risk of cross-infection with
parasites from released Przewalski's Horses, whether in direct or indirect contact. [Conclusion] This study
considered that with appropriate disease prevention and control measures, Przewalski's Horse could be
reintroduced to the Inner Mongolia Daqingshan National Nature Reserve. It is suggested that the villages in
the Inner Mongolia Daqingshan National Nature Reserve should limit the range of activities of domestic
horses and donkeys, regularly deworm the livestock, clean stalls, strictly implement the policy of banning
grazing, and increase the water source of Przewalski’s Horses far away from villages. Long-term monitoring
of parasitic diseases of reintroduced population is also suggested, to effectively prevent the occurrence and
spread of parasitic diseases.

Key words: Reintroduction; Disease risk assessment; Przewalski’s Horse; Parasites
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B 5y (Equus przewalskii) 2 tH A AE
MRSy, RTTRR SRS TS 2 A wi R Eh AL
W 2 R EEFYFN (Librado et al. 2021). H
1880 SEHURILLIK, & KREF 5 — EH R 2K
o SRS RIP AR I I R AR
Yy# (Benirschke et al. 1965, Orlando et al.
2013, Tarav etal. 2017, Jotaetal. 2021a, b) -

St SRy %, Rk, BAMNSOA, FRE SR
D7 PRET B A 2 508 X = AT 48
{#37[X (Jiang et al. 2019) , FhEEECRE IR 1985
FEM 11 VLY HE 2 700 AR UC y3ginak E % [y
R, - KAR X, RET
2021 49 H o gR4EE /R 56 X B 5 BHE A 7T
HuLIz% 12 DUEF S fUR 2 N 50 K I E 5K
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T E SRR, X E 5] N KB SRR 1
RN R AR RS

AR B e S ECE R E ST H
TR B 2 5 A R WU R R EE I M) fE 2 —  (Larkin
et al. 2003, Kock etal. 2010). LT gl bl i35 &
b B e hE T AR I BOEE 77 AE U, i
RS QBT By {558, HURGLFa, YL m K (A
05045 2003, Liuetal. 2018) , 2@ K
S TP R () EE B AR AR R R (Xia et al.
2014) o PR, ST bR i AU () DA 2
R 5 5| NI AR Ao DAY . AR
T E BRI AR ST ERAKE LR
AR ¢ (Stephens et al. 2019) , W5
RILET Ey 5 HoAh DR} h Ik G 1) 27 A A B I
—EE (REME 1995, EXES 2016) .
AT I 1 [R))A FR AR R AR S R Gtk 2
L SR R IR SR s A A AL S
BUIR, BEFT T A SR WL E KR H AR X

P QT S 80UH M 3 15 km A FE R 2K 5 CE.

caballus). F ' (E. asinus) {1454 B YLt
Bts 8 TUCN % KU vPAili )t (Armstrong
etal. 2003, Jakob-Hoffetal. 2014) , Ff&54
BRAIT 78 5 S 2, 5 O QBT 5 B 5] A
AT B3 A B g RS DAk 42 H AH R (%) B 48 2
W DU OR PR FQEF 5 72 KT LR X () e D)
TBOH,  [E 9 R R B W P Fh e |\ TAERR
5%,

1 MR5ET5E

11 HFFHA

PSR L E R E SRR X AR B L
WK AR B, Ab T H i ) e T R X
VAT, TR T S AR SR AR B i R R AR
SAEX . FEHRIR 5.8 C, FHIFEIK 351 mm,
Pk EH R AN NEFER 6 ~ 8 H. FEFF
KB R HE M (Betula platyphylla). il
(Populus davidiana) JHi#2 (Pinus tabulagformis)
&5, WEMNHEYILLERE T (Ostyopsis davidiana) .
=G4 (Spiraea trilobata) 5T, HA

WA A KEHF (Sipabungeana). K4FF (S
grandis) 7 FRA&TSE (S krylovii) . & 5 (Cyperaceae
carex). “F 5 (Leymus chinensis). B L7 (Thymus
serpyllum) 5. THEERRERME, DMARE. #t
SN BETTHE SRS P S R R T I
XN ZEFENT S WM, ARS8 AT
LR (R 1), 5 TR 15 km
BT TR 3R 5K S AR P A
12 SCERBEFT v

A 7t 38 I [ A R R ) 2 L B PR
(CNKD) . o [H 2 AR R E G 77D
PubMed. Science Direct {4 FE 2R 1980 44
2021 SRR RN F H X K S KB ipiE
A A Rt A A R T 1 i AR U
KMk (Armstrong et al. 2003, Jakob-Hoff et al.
2014) .
1.3 SCHEF R VA

ARWFFTF 2020 4510 H 20 HE 27 H, X
A PG 5 X 5 15 km WA FER 7= SRS
AT FEAERE SRS .
131 FEMRERRE REFXLSHEIM
BB, AN HER . W3 g AW
- 20 CHM TR, HT AR FEE; I
1 g FEAIRIEAR /R Bk 4 CLRA7, FT AN
A BEARE  E R UM 3 7K Ml Pearl(2006)

#1 ARLRKFLUERZBRREI XKD,
KIPREREW R
Tablel Collection sitesfor feces of domestic
horses and donkeysin Inner Mongolia Dagingshan
National Nature Reserve

ST80A SRS (km)

Hbp pRa Jegh R (m) Distance from h
Site Longitude Latitude Altitude —onoc rom (e
release site
/N Xiaojing 111°5121” 41°5'13" 1709 6.1
T,
Changhan  111°59'45" 41°04'50" 1646 104
Naobao
ZE K Kuisu 111°54'05" 40°56'18" 1195 13.6
Ji7K Dishui ~ 111°43'03” 40°58'52" 1791 15.0
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B o0 J ABL BB ATL R A e B tH A R B
W, ERELERISIEE 83 1y, HbKL 52
By, FIP 314
132 HBBEESTHE EER SRR
BAFRES, RAEFEXN 2 H (Nematoda )
0y g g1 ( Parascaris equorum) . 45 H1( Cestoda)
dup Bl & Bkt ( Coccidium) AT RE 9 7ty
(Cryptosporidium) SR AT B S TH L, 5
SR FHUTUETE XS W L B AT B A
133 HF%xE LRIIMELELSR
(Strongylidae) HUNEAFAEL, TiEIET IS
FRIEREAT X 43, Rl A 3R [5] 286 L O PRI
A, KRHEEFEE SRS DNA Fit
1T %% 25 FAS (metabarcoding) 7 35 A1 7 - DNA
WK AEE B TSR H Davey 55
(2021) o KFRFER 34 3 g FFEMTE 57 ml
KA, FEREZ 1 000 pm FITE 3T
55 o PR RIEIR A R 3 AN 15 ml B IFAE 1 550 t/min
TNEL 3 min, FEEER. HEK 300 ng Uit
TV INE O E HFEH] 2 ml FastDNA™ Spin Kit
for Soil (MP Biomedicals™) & /' (Davey et al.
2021),

M4 FastDNA™ Spin Kit for Soil (MP
Biomedicals, Germany) i 532 2 ml 483
B AR AC TR ) 2 ERE AL 1) DNA, [ 1%10E 05
Bk B B VR I DNA PR B &, Al
NanoDrop2000 I 58 DNA ¥ EEFI4i i F 40
) 25 AR 2 EAL AR V XY NCI A1 NC2 5140
STZ AR DNA (rDNAD [#) ITS2 X317 PCR
¥ 14 (Gasser et al. 1993). 1 1] ABI GeneAmp®
9700 ! PCRAX, # HFEFPUNN, 95 CHiAE
5 min; 95 ‘CZM: 1 min, 54 ‘CiB/K 1 min,72 C
JEAH 1 min, 35 MEH; 72 CHEE LM S min,
wIGIE 4 CHATIRAF. PCR RFIER N, 5%
TransStart FastPfu ZZM 4 ul, 2.5 mmol/L
dNTPs 2 ul, EFi#ESI4) (5 pmol/L) % 0.8 ul,
TransStart FastPfu DNA K& 0.4 ul, AR
DNA 10 ng, M 2&EFKHNER 20 pleo £
2%3E5 I B (|0 PCR 7240, FIH AxyPrep

DNA Gel Extraction Kit (Axygen Biosciences,
Union City, CA, USA) ZHT [ H4iift, 2%
REbEBE R A, FFH Quantus™ Fluorometer
(Promega, USA) X [HlS gk AT ksl 7 £
f#i il NEXTFLEX Rapid DNA-Seq Kit %
Peo FeSkBER: A FIMIERIRE 2 bRk B g Ay
Bt; MM PCR ¥ AT SO ERARR 1 o 4 s Ak
[E145 PCR 7445 3 e 4 19 3CPE . FI A Nlumina
/~ ] Miseq “F & BT 007, 132454 300 bp
(PE300) (L AMELRIEARA D,
P ) e 504 O B A% 2 NCBI 3l (k5
PRINA799683),
i F fastp (Chen et al. 2018) Chttps://github.
com/OpenGene/fastp, version 0.20.0) HAFX] i
Bl P A AT 4%, A FLASH (Magog
etal. 2011) Chttp://www.cbcb.umd.edu/software/
flash, version 1.2.7) AT HiHZAS 2HAE o
250 (operational taxonomic unit, OUT): i
JE reads I EAE 20 DU HIBHAE, E 50
bp & H, WERE HA KPR EART 20,
ME FUTaRAE fa b, 25 BRI J5 B K AE
50 bp AN & N BlJE ) reads; R#E PE reads
Z [A1#] overlap < &, ¥ Xt reads H4% (merge)
B2 51, /) overlap KN 30 bp; BHEF
HIiF) overlap [X FuVF (s KA L LL 2 2%, 1
WEATTE S ARHE 2 M barcode
M PX R, BT S5, barcode 7
VRRIERRCECN 0, SORTIEICECN 2.
f# Fi§ UPARSE (Edgar 2013) #fF (http://
drive5.com/uparse/, version 7.1), RH#E 97%
(Edgar 2013) HJAHLLEEXT OTU HEAT RIS
Brifi &4k, LA Nematode ITS2 v.1.0.0 ¥ /&
(http://www.nemabiome.ca) (Avramenko et al.
2017, Workentine et al. 2020) N5, FIH
BLAST Chttp:// https://ftp.ncbi.nlm.nih.gov/blast/
executables/blast+/LATEST/) X &} 2k J3 41l 34T
Yok oy ke, WEAMLEZ BRI 97%.
134 RV SREIAE S A KR
AR VEAL EEAHE 12 DMV FR bR %A a4



+ 870 ¢ =24 E Chinese Journal of Zoology 57 %

PR T Be I . BER VT REME . BRI AR
PEL ARREATRENE . X MR HEREE . XSRS
FEREEE . VT R EE . KEERTY
MnTRetE . K& AR AT RePE. BF 5 HAH
FERBI TR . B 4% L 5K & 1 mT Be A Ik
AR EE A . 5 TR VRS FE bR 1 7 5 PP
% 5K 525 AR 7T S i 2 45 S B e |
SRR R DL R SO M R B A, R4S A STk
TS Al TP b A G A (T D= S S M Y I (= i
PR T ANF BT, A E M E EMR R IR 1%
T H BT fe 7= A2 52 XU =K ( Armstrong et
al. 2003, Jakob-Hoff et al. 2014) . 1% % KK
DAL, WIELZFKANTHE, HEX
G — T % Pl AL B ok B AL s RE K2
Hh B A S R P 2 R N S K L R )
H AR X EHL R 6 A% FRA R

2 #3

21 CERWEFEE R

KR BIIFINAWT T SCIRIEAT 10 46, 3
A S X K S KB E AR SN
Pl A PR Sy e B il A A R AR I A B

I'7 (Protozoa) Ji/Ezh#)] (Platyhelminthes).
2 M FW 1] (Nematoda) M 17 s #1017
(Arthropoda) (B3 1, 2). Hrr, DHElhm g,
B JE (Gastrophilus). [RIZERIZk . DRE
2 di (Oxyuris equi). #EZE4k 4t (Habronema
muscae) F#k% )& (Anoplocephala) Jyif
RIS 5FRFLRMILETER, FHMELR
SRR G A o
22 BREGRRBEENR

XK RS X 5K F1 S P S A kAT
BERT, I A ORS8O (R AR Rk S e e (A
Do 4 M ES RS B R BRGE R 2, H
R KA () SR 9P SR A HY LB
23 HTEEER

X5 A G BR R A BRI A, JE
FHRIBEAR BT ST GR3). WG,
FREAAH R ITS2 P49 4 955 ~ 11 974 %%,
BIPHIECN 30 807 4. PSR F, K
5 2 A PRI B R S il sk, A
TE ) UG AL AT 55y Hp Ok B R QAR 128
(Poteriostomum ratzii) PN 5 il H X HT i 5%
i, ELARTE tH S0 Bl A QB S Ak Py R I

Bl HFEHARFUERZERARFXRS. RYPFELRBIPIELEH (400 x)
Fig. 1 External structure of nematode eggs of domestic horsesand donkeysin Inner

M ongolia Dagingshan National Nature Reserve (400 x)

a~d. RKUCHZ AN, ZEH WY, A JUBIR 2RI Ui, e M f YT e e e g

a - d. Strongylidae nematode eggs in multiple cell stage, morula stage, tadpole stage, pre-larva stage; e and f. Parascaris equorumeggs in 2-cell stage.
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#*2 WEHEREFLEREARRY XKFRDR S RUBRGH L

Table2 Nematodeinfection in domestic equinesin Inner Mongolia Dagingshan National Nature Reserve

A TA R L g R L3 2 R LR (9 i

i i Kph i FIRERRGEC  SAUERE OOy (g

Site Species Number of test Number of positive T ene_mato e Number of cggs

samples samples infection rate

/I Xiaojing XL Equus caballus 13 11 84.6 131
XY E. asinus 24 3 12.5 21
J Uikl Changhan Naobao %4 E. caballus 9 9 100.0 139
Z# Kuisu %4 E. caballus 30 28 93.3 257
7K Dishui XY E. asinus 7 0 0.0 0

2R B R R L AW S R R [ 2R Rk U e

The nematode infection rate includes the nematode phylum Parascaris equorum and Strongylidae nematode infection rate.

[F3E 5 AT AE /N A I K S R BP 3) JR Ge Be
RAIRLZ di (Cylicocyclus nassatus) FlH 1
2k 0t (Cylicostephanus longibursatus), 2 M
[ — Hf1 X1 5 5 R S 0P 2 ) A] R A7 75 A8 XK
ge, (EAERHATE, MR BRI
A AT = b ) 5K SR e (1) 75 A A SR AR
gk . MR B O 4 Bt ( Cyathostomum
pateratum) FIHCSEARRELE HL,  HAR IS g 54X
B A i) 2 AR R
24 A RE DA AR OB B R VA

A FAERTE LR X ILHE 44 Fh k)
iy ar e s (Mt 30, TRIEAFRET 5 N
7 H 819 J&: Hrr, 55 R B e 1) 77 A2
Fo10 F, BFESEMES. BER (G
intestinalis). £ Hif (G nasalis) %5 H S
HDL R BORMR IR 2R SR [ e BHEG o A XU 2
A3 R, BRE R RS AR R, b
RLFEIR R RIS L, S RELkH. UEH
BRAL (Eimeria). Baftl+ H Bk % UMK
A B A
3 Wig

TRG R R N1 E Bk N 27 AR
BA AR, Rt S Fhie) a7 A e
I 1% HE AN 4L 1) JL % % K (Torchin et al.
2003) o FHREF L 55RE AR, HEH
WEJRAER RS, NEPES T S5iHERY
AR IP L 20 25 AR O P R A D SR . AR St

WE S LR PR IPE SR, ATl
R PR B e, v LR IR S 0A
ZNZEHRKELEZREARRY X

e R A7 AR R, R R SORAR
W, KMk h, mERMHELR (C.
goldi). FEGIMIRLE R (C. radiatus) FIHEFY H
M2k d (C. catinatum) ¥JJ8 T %R sh¥ B i
AL H, X HUUHNMRESG, TR,
Wz SRR, Rl sl A K
RGE. SRR, BpR, MHEET (L
B 1992, BUEFD 4% 2003, {uf5% 2007,
Taylor et al. 2016) o AW FAEVHALILFE 5
FE T TeiE I I B R B ARSI VA T
B AR, HiRJE R T S
BEJ), FISECSIUCHILIE S L. B B,
HE BT (Huang et al. 2016, Liu et al. 2016)
T [E e — ST T BF B AL B s R A B
LA B R AR S B SR OR A X, BT 1 S
TG — EAREE 100%, XF24HbEF o fh e (i
FRPF AR R 4SS 20160, H R
HA&WATRE ), &F3RIE B R L
P20 (Liu et al. 2015), T2 K IERSIX
WELAEYI AR (E 5% 2019). RIE
TKEISE (2015) MOAIETE, A EHBIX ) i
i, HAREIRE Ol m4sEs 6 FhiE i,
i R R RO A S AR R s B B X
Sef A B T S R R I R AR S R G E AR AR
R AR R G BT 5 75 AR AR MR AL
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x3 AFEARFULERZERRIPEFS.
Y FE RIS TE LR
Table3 Molecular identification of nematode eggs
of domestic equinesin Inner Mongolia Dagingshan

National Nature Reserve

Hb o5 16 AR dURhE
Site Host species Parasite species
/N P KJE i H 2k gt
Xiaojing Equus Coronocyclus labiatus
caballus

NE R IR C. labratus

SRR IR e Cylicocyclus radiatus

EURMFFR L 1h C. nassatus™

KIEHMIRL L C. dongatus

LN ARESYE .

Cyathostomum pateratum

KA LR

Cylicostephanus longibursatus™

TR IR 26 . C. goldi

HE R O m

Parapoteriostomum euproctus
I DU 1128 3 C. tetracanthum

Basinus gy ffrsg it C. nassatus’

KA L L C. longibursatus”

ERMIRZE L C. auriculatus

HA = ki

Triodontophor us nipponicus

JBUR e LR ERLE L C. nassatus™

Changhan  E. caballus 2 FCAR S 42k C. goldi
Naobao KA:HF L . C. longibursatus™
HIER B 121 C. pateratum’
FERIFR D125 3L P, euproctus
IR 1 £k C. catinatum
Hr B 48 5t Poteriostomum ratzii
B P Wi i 1145 3L C. catinatum

Kuisu B caballus gy ir1st i C.insigne
KA:HF L . C. longibursatus™
HSLIR B 141k C. pateratum’
ELIRFRERZE . C. nassatus™
KIE R 2 C. labiatus
ANEWHA DR d P imparidentatum
i A GeE 2k . C. goldi
O R GILER T # AR DR IR A
Ho HEFOPR 2k BU7E P 520 X TG SCRT 7t EL A HE SR Py 7
Tyap A i R I

* Parasite infestation of domestic horses shared in three

villages; # Domestic horse and donkey shared parasites. Poteriostomum
ratzii has not been recorded in Inner Mongolia and not been found in

Przewalski's Horse parasites worldwide.

i, KRB EEPIAERER T, KREFS%4E
HUPRIPIRIE 5T H ) DB 1)

BIBUAA B TR U MALE IS %, BlE
MR, IR EYHE N SR, AR AMA
JE N VA BATRSE & T R BE (Bright et al.
1994) . B BAEAWIIAL TR BN, 5K 5%
LV ) L ful P P R PR ARG s OO L
B SIS BE YR, SR G AT AE 52 2 A
W SR AR R GG DL SR . BRI 7K
FEAh, A = 5% T R0 5K 0 4 e i e %
2R A AN N SIOH M E LR
BT IR, 4 UG 3 SRR G o B 35y = 4
A, BT PR SEAT (A BIR X &
AR R CEZ MR R 2021,
ZH K IR BRI S A DA 2 kA R
fikr,  JRARC AR X 3o 22 M ) 5K 5 1) 37 351 R L
FBAL D37 07 2, MAEREAT BF AN, A
BB I, DR XA TR
WX o fH BT VR 2 25 A e b SE L A
AW A TR K BB B, AR L, Sl
2kt (Lyons et al. 2009), HiGNA]FE@E L 13,
KRS T ek, Bk, BPHTERE S ARG
B B 2 AR U R A I AT A R G 1) KUK (Sokot
etal. 2015) o | VUK 2K 5 ) 4 HUR LR
i, A A JE SR IC S BRTE tHE AL A BT
R e U 3 N E A AN N W S SO | DN O
FPRENT TV MR A 1) B AR PR R A IS,
5 Ly AT e A By 32 B FF A dUR G AR
Wi, LRI S R B 5 2 5 45 R T ) IR
4 (Tompkins et al. 2011) . FUL[FEIRF, | 3
AR FE KA AR R e SEAT 484, A i 2 A2
BRSO B 1, a8 e KR X
S E B B 5 4 B TRCHIT A I SR B 7 45 4 i

4 B KRB I A AR RO XU
ERW

B PN 5t KT LD R B AR RS XA
INSEEE, R RRERE W, RIS TR
SRS YR BT BT AR TR A A R,
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ORGP IX A EE 5] N\ I 5 27 A d e B 4 12
H U

FROETEBNTEHE RS X N A A ™
FEPATEEBOER R ol R g P BT 55 DR A
FEARUG . NTAFFRGRA A, &
WAE 5 km WZEEREF, DIREE RS 5%
FELRISPIRIAC T, Jkb A A i g, K
Ta A AT Y B A& 5

ACIE ZRK YR A e 7 R JHG ] R A 2
B A AR AL R S A (Liu et al.
2015), FUN TR0 B A = () 7K P, X5
PRBT 5 1) FH 26 ey B KU 3R AT e A, By 1k 2
A AR AR SR EORE KA

i B B E s B Y68 AN S I AT I B
B AR T B 27 A R R K AT (Jota et al.
2021b) o MRS FERIZR B ZRGPREAT KM
LAk, FEw B R ST H R R B . TR
TR B B s RAE S B T X B L 3R AT BK
o TERREER T B e AN g ARG A X S G 3k 47 3K H
B, XA B) R RE R, G AR ER
(Salas-Romero et al. 2017) . [AK}, B2
Y Jg 2 A TR B AT IR . BRI S S
FTHHE S B SRR Hfds, Do B HEAT IR L
W FEIAE N TH B AT B SRR A S5 A, S B
U AR BULHEMY) S, B IS )
55 IR A BRI ) 7 34T SR R FE AL B

Z ¥ X W
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Appendix 1 Documentary records of gastrointestinal parasitesin domestic horses and donkeysin Inner Mongolia

JEAB ]

Protozoa

JRIESNHI]
Platyhelminthes

2B

Nematoda

TEI
Arthropoda

SCHR

References

PN SN e
Anoplocephala
magna
PRAR K 5
A. perfoliata

2R B4kt Oxyuris equi

5 25 B Srongylus equinus

T de S edentatus

WML H S wulgaris

i1 = 1474k dt Triodontophorus serratus

FH R =V L T brevicauda

AER =142 T. hsiungi

FHH: 18 25 28 B Oesophagodontus robustus
P9 ) L 1 2% th. Cyathostomum tetracanthum
TiTE i 148 H C. catinatum

FEAR HL 1 22 L C. catinatum

J& L F148 L C. labiatum

WEAR F F1 28 . C. pateratum

SESTARIRLL HL Cylicocyclus radiatus
EARMIRZL Bt C. auriculatus

4 AR FRLL L C. leptostomum

ERAF LR L C. nassatus

W5 X et 28 Ht. Cylicodontophor us bicoronatus
KA 4k H Cylicostephanus longibursatus
IR L C. calicatus

i AR 2R H C. goldi

/MR IE LR HL C. minutus

i IGAF 4% e C. skrjabini

SkAUAE ¥ 28 Ht Gyal ocephalus capitatus
ANEE U FR 128 B Poteriostomum impari dentatum

Jo e

Gasterophilus intestinalis
LRRHE

G. haemorrhoidalis

RIINZE 1995

Bk s Coccidium
a7 &
Cryptosporidium

[53 2k d1. Strongyle
1 it Parascaris equorum

HHE 2012

15 i G. intestinalis
B8 G. nasalis

21 i

G. haemorrhoidalis
2 H i G. pecorum
M 44 H i G. nigricornis
AT B I G. inermis

RIS 2015

L2k P9 2014
igerh O, equi i Gasterophilus L 2020
F2k 1t Habronema

[ £k Srongyle

i 4 2% dt Oesophagodontus
=44k B Triodontophorus
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Appendix 2 Research on Przewalski's Hor se parasites wor ldwide

FA) Year FFAE M Parasite species Hu[X Site HR References
2006 #R3k%: . Anoplocephalidae /X East Europe Slivinska et al. 2006

Ly FJ4m H1 Parascaris equorum
R B4R HL Oxyuris equi
Hi M2kt Cyathostomum
128 1, Poteriostomum
e 3E [ £ dt Srongylus vulgaris
L[ £ H S equinus
HE14 = 144k B Triodontophorus serratus
Ji% 15 4% Gasterophilusintestinalis
51 M1 G. nasalis

2009 R de P. equorum #<BX East Europe Kuzmina et al. 2009
TRkt O. equi
128 Ht Cyathostomum
#1112k 2. Poteriostomum
iR 2k d S wulgaris
HF 4 S equinus
Pt = 1A 4 dL T. serratus
i 2 2% . Habronema muscae

2011 #L 2 H Anoplocephalidae ZR . East Asia Painer et al. 2011
Ly Fm L P. equorum
B ICK 2L B Strongyloides westeri
Hi M2kt Cyathostomum
YK BF Lk Trichostrongylus axei
% KM J& 4% 11 Dictyocaulus arnfieldi
% B G. intestinalis

2017 i FZk 5 Cyathostomum /KB East Europe Kuzmina et al. 2017
iR 2k d S wulgaris
Pt = 1A 4 dL T. serratus
I 4L 1L H. muscae
J B i G. intestinalis

2019 L g4 5y, P. equorum F1% Central Europe Jota et al. 2021a
LRJEL H O. equi
Hi 28 L Cyathostomum
R F12% 3t Poteriostomum
il E 4 d S walgaris
L2k 4 S equinus
Tt £ Ht S edentatus

Pt =14 K T. serratus

RERLE T. axel

'3
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