= R
: 20232014043 2R A 10759

e D
o <o

AAFKREF

P IF ARSIt X ffE R ﬂﬂ'zr AT AR BAYRAT

R TSR

¥ ofow A % FE

FTmE HE\
£ 5 B W < A
AT Ay T E¥H+
¥ M. % 4 H A E
TRMPL - Ry N 1 AR A4 %
B A B ¥

FE - FHTHE - AT
2026 F 05 A



& R
: 20232014043 B AR AL 10759

4 3
o <o

AAFKREF

I ARSI X EE R ﬂﬂ'zr AT R BAYRT

R TSR

¥ ofo# A % ¥

FTrE HE\
% 0B %O Ab 5
i i T R E¥H+
CE Y R E
R A M R &4 ¥
wooE ¥ I B

FE e FHTHE - AT
2026 F 05 A



Epidemiological Characteristics of Trypanosoma, Leishmania and

Hepatozooon in parts of Central Asia

A Dissertation Submitted to
Shihezi University
In Partial Fulfillment of the Requirements
For the Degree of

Master of Medicine

By

Ziheng Liu

(Pathogenic biology)

Dissertation Supervisor:
Prof. Yuanzhi Wang

Prof. Quan Liu

Shihezi Xinjiang China

May, 2026



IRELR IR

RAEXRRIE
ISR AR E RN . MESERAMRSNATE

BRERE: 2025AA018

HMARE SERRIRGIEZE R EREH
H A EFGIER IR E X E 1R £ =R EIE &R EE

I E#ES: 2025ZD01900100



A TR R SO B R 75 B 2 A P 1R A S B

SR SO B ]

A NP A AR SORAE I I TG 5 N 2B AT M 7T AR KR RIE TR -« 38
Pefrgn, Broch ek sl A A AL, ARSI E HAlAS N E4a R R B S i 1wt
TR o REA ST TN B2 STk NS, 8 CAE SO AR 1 B A0 1 B DR R

R

MRS : FfE): 2026 £ 5 A 18 H

il 45U W

ANGEE T IRA T R R L A AR SO e, R BUIR B A A S
I 170 R ¢ 2 P8 ) A MU IR S8 S L ORI o A3 BUHS A 18 SCAE 22 A TR S
TEORAF T SOV B . A BB AT BT AT R 2 R0 3090 AN A R B e SR A 2R R 55
AR 2L SCRBR AN B g R DRSS I S R0 STHE AR S 38 FH AR E

e
MRS /"63 j/ ifiE]: 2026 4 5 A 18 H

SIM%4: , (g {/ fE): 2026 ¢ 5 A 18 H



e

H: # 2R EIHHEI%  (Neglected Tropical Diseases, NTDs) & — 28 3 B7E G 1T Hls 1 [X
TAT N, FERE AR JAZ 0. FUF AR X A BE R 24T, ®m4ER 10 242N, Hrb Rk
T3 AR RS 095 3 31 e R AR R A 2 e R e PO R Sl ke . TR JUR e R, TS
T HEZNY), R AR . SR B ATHER A 8 T R FF A S R 9 AR 48 P B X (¥ 2R A
TAT T DL IR A B35« AHEIT BRI 70 TAC I FBe, RN T it X RO E de L A & i dURii
PPN E . A ARATRE A HERURT . R A% U R B 4 B AR AR A

Jivk: (1) FEACREE: 2023 429 H-2025 4F 10 H, (EHEFEE 36 N EH (BIREF T 1%
ST AN s 1 AN T v N 8y Y ] Ry F AN 126 22 7 AN )y EAN Ty AN | s ) EAN 75 W 3 N 1
PR Bk, RLORTT. BHEMBMEPFEwHEBE, BE, SR8 KR, EhwE. &
W, RERE. GEE. ®HE, BEE MER, THE, RLE, KPR, s, #E5E.
AE. MEE, BIFE. SR, BMENE, PERBER, HEE) REMAR, HRET 206 A
MR, 228 RICITENY), 1436 RWGvashi B kR ar e, 149 R S S o sk 3 A i,
33 HEWEiY, 234 (0 SRR K S IPEA, 355 HlRiEE, 64 HRIME, 206 kE%5E MR A 2322 H
ROE AR, 147 % (£1200 RO mUE, 159 & (29400 HD [, 508 (29100 R FFE X,
779 FUBEBEE PN . A AN, ABIAAEMSBE T E 8 NN CRIATETTTIEM . BTFEM . ASUESM L B
AR VLA RN BURSEHEI . Se SO BURIEIN . BBl REE 849 R dbEA, 7E7
IR BAT MORAE 220 3R I IEREA . (2) WiRhisse . IR AS Y o1 MR RAERE A
ITSE. TSRO TRITEIR N GEER ¢ AEEEE T (coD 3R, Wik shm R % H
COI H:[R, WERH 16S K RNA (16S rRNAD 5 COI 2:H%, PCR ¥ 8=yt AT il ¥ e . (3D
HECRORTI: e, SR AR QMR AR e o) MR AR G HEAT TR A 2 %58 BEJS, SRAJ PCR X4 d
18S 1% HEfA RNA (18S rRNAD 51 iilE-3-BEM I S M 5 ) (gGAPDH) BEAT G, X FAIE ™ PidtsT
WF%sE. 4 FA2RE il B, R RN RACERS A MM R AT i 2 5 R A
PCR X F A2 J5 LRI G X (ITS) FERIHATIRIE, X PHAEF= P i r 4. (5) gk

Fill: FH PCR XHHF#% . 18S rRNA R AT IR %, FHYE= .

gl (D) YFERERWT: RITsWIEET 28 38 78 miishIRET 4 £l 16 )8 24
s RARWAZER A BRMN 3 R4 8 4 B BRiERONRRIE, RAXKRK: SESHEHEAS



BT 14 H 19 Rl 20 J& 27 Bl GRIENNIETE, FE0E o AEWON BRI, A 3MB E ah Y (fE
PR, B, CEIREEMAR) EET2HS5 B8R 128 17 M. () HAGRER, HiElsE &
WL A10 X 355 P 4 R R ) A 28 i R e o St P 2 S M R A e . AEIRAT SR, AR
HErh. PEIEIREEHL (Trypanosoma kuseli) , EARBHYEZRA 6.14%  (14/228) . TEMGGEHYIAI R furh
RO 3 MOAFIHER, NESERHER . R (T microti) R %HEH (Trypanosoma sp. pika)
BARPEHMER N 6.18%  (98/1587) 5 TEHARK T A KB 2 i, AFE T. otospermophili F1 &R Gk
v, BARFHVERN 5.93% (15/253) o fEMGA IR EL 2 MR 2 R 0y, h# =R 2 (Leishmania
turanica) RV RAIM B (L. gerbilli) , BEARBATEZN 1.53% (22/1438) 3 {EMG AP K I 6 FfT
#, f3E Hepatozoon cf. ophisauri. H. ophisauri. H. ayorgbor H. chinensis MF§# Hepatozoon sp.,
FARBATE Ry 5.23% (83/1587) o fEEWENWIT R 2 AR, JWRMHER (H. canis) MU %
M (H. felis) o ERFIEPRTH 1 FhHER: KBS VEHER (T dionisii) , FHVEZE )Y 11.83% (42/355),
FE KRS 26 K Y 1 M T thomasbancrofii . 162F AR R HY 1 FhéfErh, 2FWRMRAEH (T
melophagium) , BHIEFRN 13.61% (20/147) o £ H 2 FoR|A-2 5, 822 R4 2F7D R
R 2, BABITERH 7.55% (12/159) o BEAh, FRATTERG Y v HrHH 55 4 SRAR IR durh At 1 Aok e
& e (Trypanosoma sp.) , FATEFR N 1.30% (11/849) o £ /K 7 Wil 30 () 9 oy I Aok HY 2 Fhog
SELFHERL (Trypanosoma sp.) , 53 5@ T SCHIHER (T, lewisi) BERIAT IRHERL (T. brucei) ¥,
FHPEZ S 1.36% (3/220) H111.82% (26/220) o HAWFEAALFE N MFEAS o oAl 4 s, R4 2
JE ORI A S R R R A AE

S50 AWETUAER P SRS 10 FREER, 2 FoRIA = R R 8 R AR B, AR S mUE
BN SR R HE R CRED , ERKEWR A AR P INER T. otospermophili f54E GED , fE6
SURE AR BRRHRTE SRRER G rhoer A e (LS o AA 1 AN R0 S A4 AE 35 20 o S b [X A ) i 28
HER I A 3 AT 22 5. CE W A ek DR PR HE L, SRS T REAEAE B AR . AE RGN
IO SRS VD SRR A 2 RS R =, BINIE TRV - 8- R 2 R dUR AR AR B Ak . 2R ie e
JEfE e RHEd . B ARMEDL . ZRBLJE VAR, BP s EORFAE dUASRSCH A ) g BA A
R IR, B 7% 9B K2 I 418 o I 1t DX A7 i A B A N8 3 R O A0 A 005 TR 7E S o

G FaE: PRI HER R R RS

WICHRA: A CEREBETD



Abstract

Objective: Neglected Tropical Diseases (NTDs) are a group of diseases primarily prevalent in tropical and
subtropical regions, widely affecting populations in neglected, marginalized and impoverished communities,
impacting over one billion people globally. Among them, visceral leishmaniasis and Chagas disease are
caused by infection with Leishmania and Trypanosoma cruzi of the family Trypanosomatidae, respectively.
Hepatozoonosis has a broad host range, capable of infecting various vertebrates, and is transmitted by ticks.
However, the species and epidemiological status of Trypanosoma, Leishmania, and Hepatozoon in Xinjiang
and adjacent regions of Central Asia remain poorly understood. This study aims to utilize molecular
detection methods to gain an in-depth understanding of the species, distribution, and epidemiological
characteristics of Trypanosoma, Leishmania, and Hepatozoon in this region, thereby providing a scientific

basis for the prevention and control of trypanosomiasis, leishmaniasis, and hepatozoonosis.

Methods:(1) Sample collection: From September 2023 to October 2025, samples were collected from 36
counties/cities in Xinjiang, China (Tumushuke, Huyanghe, Kuitun, Alashankou, Shihezi, Karamay, Altay,
Wausu, Beitun, Tiemenguan, Aral, Korla, Wujiaqu, Barkol Kazakh Autonomous County, Manas, Toli, Jinghe,
Nilka, Huocheng, Wenquan, Qitai, Luopu, Bachu, Yuli, Yutian, Pishan, Qira, Bohu, Yiwu, Mulei, Hefeng,
Fuhai, Wushi, Habahe, Hutubi). A total of 206 human blood samples, 228 reptiles, 1,436 rodents with some
of their ectoparasites, 149 pikas with some of their ectoparasites, 33 carnivores, 234 bird samples and bird
droppings, 355 bats, 64 dog blood samples, 206 camel blood samples and 2,322 ticks parasitic on camels,
147 tubes (approximately 200 individuals) of sheep keds, 159 tubes (approximately 400 individuals) of
sand flies, 50 tubes (approximately 100 individuals) of sheep vermipsyllid fleas and 779 ticks from within
Xinjiang were collected. Additionally, our team collected 849 tick samples from 8 regions in Kazakhstan
(East Kazakhstan, Abay, Jetisu, Almaty, Jambyl, Turkistan, Kyzylorda, Aktobe) and 220 donkey visceral
samples from Osh, Kyrgyzstan. (2) Species identification: Collected samples were identified using
morphological and molecular biological methods. Molecular identification included: the cytochrome c
oxidase subunit 1 (COI) gene for reptiles, rodents and pikas; the 16S ribosomal RNA (/6S rRNA)
and COIl genes for ticks, etc. PCR amplification products were sequenced for confirmation.
(3) Trypanosoma detection: First, blood samples were stained using Wright-Giemsa staining for

morphological identification. Subsequently, PCR was used to screen the Trypanosoma 18S ribosomal RNA



(18S rRNA) and glyceraldehyde-3-phosphate dehydrogenase (gGAPDH) genes, with positive products
sequenced for identification. (4) Leishmania detection: First, immunochromatographic test strips were used
to screen all blood samples. Then, PCR was used to screen the Leishmania internal transcribed spacer (/75)
gene, with positive products sequenced for identification. (5) Hepatozoon detection: PCR was used to

screen the Hepatozoon 18S rRNA gene, with positive products sequenced.

Results: (1) Species identification results were as follows: reptiles belonged to 2 families, 3 genera, and 7
species; rodents belonged to 4 families, 16 genera, and 24 species; all pikas were identified as Mongolian
pika; carnivores belonged to 3 families, 4 genera and 4 species; all bats were identified as common
pipistrelle; dogs were domestic dogs; bird and bird dropping samples belonged to 14 orders, 19 families, 20
genera and 27 species; camels were Camelus dromedarius; ticks parasitic on camels were identified
as Hyalomma asiaticum; all medical arthropods (including ticks, sheep keds, sheep vermipsyllid fleas and
sand flies) belonged to 2 classes, 5 orders, 8 families, 12 genera and 17 species. (2) The study results
showed that Trypanosoma and Leishmania infections in the Xinjiang border areas and adjacent regions
exhibited geographical variation and host specificity. In reptiles, one Trypanosoma species was
detected: Trypanosoma kuseli, with an overall positivity rate of 6.14% (14/228). In rodents and pikas, three
different Trypanosoma species were detected: 7. kuseli, Trypanosoma microti, and Trypanosoma sp. pika,
with an overall positivity rate of 6.18% (98/1,587); in their ectoparasites, two Trypanosoma species were
detected, including Trypanosoma otospermophili and Trypanosoma sp. pika, with an overall positivity rate
0f 5.93% (15/253). In rodents, two Leishmania species were detected: Leishmania turanica and Leishmania
gerbilli, with an overall positivity rate of 1.53% (22/1,438); in rodents, six Hepatozoon species were
detected, including Hepatozoon cf. ophisauri, Hepatozoon ophisauri, Hepatozoon ayorgbor, Hepatozoon
chinensis, and two Hepatozoon sp., with an overall positivity rate of 5.23% (83/1,587). In carnivores,
two Hepatozoon species were detected: Hepatozoon canis and Hepatozoon felis. In common pipistrelle bats,
one Trypanosoma species was detected: Trypanosoma dionisii, with a positivity rate of 11.83% (42/355). In
birds and bird droppings, one Trypanosoma species was detected: Trypanosoma thomasbancrofti. In louse
flies, one Trypanosoma species was detected: Trypanosoma melophagium, with a positivity rate of 13.61%
(20/147). In sand flies, two Leishmania species were detected: Leishmania donovani and L. gerbilli, with
an overall positivity rate of 7.55% (12/159). Additionally, in ticks collected from Kazakhstan, one

unidentified Trypanosoma species (Trypanosoma sp.) was detected, with a positivity rate of 1.30% (11/849).



In donkey viscera from Kyrgyzstan, two unidentified Trypanosoma species (Trypanosoma sp.) were
detected, belonging to the Trypanosoma lewisi group and the Trypanosoma brucei group, with positivity
rates of 1.36% (3/220) and 11.82% (26/220), respectively. Other samples (including human blood samples)

showed no detection of the nucleic acids of Trypanosoma, Leishmania and Hepatozoon.

Conclusion: This study detected a total of 10 Trypanosoma species, 2 Leishmania species, and 8
Hepatozoon species across various animals. For the first time, Trypanosoma melophagium infection was
confirmed in sheep keds (Melophagus ovinus) in China; Trypanosoma otospermophili was confirmed in
fleas parasitizing long-tailed ground squirrels as a Asian-first record; and Hepatozoon was detected in
members of the families Cricetidae, Sciuridae, and Dipodidae worldwide. It confirmed that different
pathogens exhibit distinct distribution patterns among different host groups in parts of Central Asia. The
detection of Trypanosoma dionisii in bats suggests the possible existence of a natural focus in the local area.
The detection of Leishmania turanica and L. gerbilli in sand flies and gerbils corroborates the great
gerbil-sand  fly-Leishmania  transmission chain. Several detected pathogens (such as T.
kuseli, Trypanosoma sp. pika, T. dionisii, and the donkey-derived 7. brucei group and T. lewisi group, L.
turanica, H. canis and H. felis ) pose a potential risk of human infection, suggesting a potential threat of
imported and indigenous zoonotic trypanosomiasis and leishmaniasis in Xinjiang and adjacent areas of

Central Asia.

Key words: Xinjiang; Parts of Central Asia; Trypanosoma; Leishmania; Hepatozoon
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