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Abstract

Objective: Neglected Tropical Diseases (NTDs), a category of diseases primarily prevalent in tropical
and subtropical regions, are widespread among neglected, marginalized, and impoverished communities.
These diseases include dengue fever, schistosomiasis, echinococcosis, leishmaniasis, Chagas disease,
taeniasis, and cysticercosis, affecting over one billion people globally. Specifically, leishmaniasis and
Chagas disease are caused by Leishmania and Trypanosoma cruzi infections, respectively. Kazakhstan and
Kyrgyzstan, neighboring China, have weaker capacities for epidemic prevention and control. Coupled with
increased international mobility and growing import-export activities, China faces a significant risk of
cross-border disease transmission. This study aims to utilize molecular detection methods to gain insights
into the species, distribution, and epidemiological characteristics of trypanosoma in Xinjiang border areas
and adjacent regions, providing a scientific basis for the prevention and control of trypanosomiasis in these
areas.

Methods: (1) Sample Collection: From May 2022 to December 2024, samples were collected from 18
counties and cities in Xinjiang, China (Hami, Tumxuk, Manas, Toli, Jinghe, Nileke, Huocheng, Wenquan,
Huyanghe, Emin, Kuitun, Alashankou, Qitai, Shihezi, Karamay, Altay, Usu, Beitun) and five banner cities
in Inner Mongolia, China (Alxa Left Banner, Hohhot, Ejin Banner, Bayannur, Ordos). A total of 385
reptiles, 994 rodents, 83 pikas, 98 bats (delivered to our laboratory by the Wildlife Management Office of
the Xinjiang Uygur Autonomous Region, with carcasses collected from Shihezi and Xinyuan County), and
123 ticks were sampled. Additionally, our team collected 421 tick samples from four states in Kazakhstan
(Abay, Zhetisu, Kyzylorda, Turkestan) and 1,900 donkey blood samples from Osh, Kyrgyzstan. (2) Species
Identification: Collected samples were identified using morphological and molecular biological methods.
Molecular identification included: reptiles using the cytochrome ¢ oxidase subunit 1 (cox/) gene, rodents
using the cox1 gene, and ticks using 16S ribosomal RNA (165 rRNA) and cox! genes, with PCR
amplification products sequenced for confirmation. (3) Trypanosoma Detection: Initially, blood samples
were stained using Wright-Giemsa staining for morphological identification. Subsequently, PCR was used
to screen for trypanosoma 18S ribosomal RNA (/8S rRNA) and glyceraldehyde-3-phosphate
dehydrogenase (gGAPDH) genes, with positive products sequenced for identification.

Results: (1) Species Identification Results: Reptiles belonged to 2 families, 4 genera, and 12 species;
rodents belonged to 5 families, 6 genera, and 12 species; pikas were identified as Ochotona daurica; bats
were identified as Pipistrellus spp. Ticks collected from China belonged to 1 family, 3 genera, and 4 species,
while ticks collected from Kazakhstan belonged to 1 family, 3 genera, and 7 species. (2) Research Findings:

The prevalence of trypanosoma infections in Xinjiang border areas and adjacent regions exhibited



significant geographic and host specificity. In Xinjiang and Inner Mongolia, China, one trypanosoma
species, Trypanosoma kuseli, was identified in reptiles, with an overall positivity rate of 3.38% (13/385).
Two distinct trypanosoma species, T. kuseli and Trypanosoma microti, were identified in rodents, with an
overall positivity rate of 6.74% (67/994). A novel, unnamed trypanosoma species, designated as
Trypanosoma sp. pika, was identified in O. daurica samples, with a positivity rate of 6.02% (5/83). No
trypanosoma infections were detected in tick samples. In bat samples, one trypanosoma species,
Trypanosoma dionisii, was identified, with a positivity rate of 8.16% (8/98). An unnamed trypanosoma
species (Trypanosoma sp.) was identified in ticks collected from Kazakhstan, with a positivity rate of
0.71% (3/421). In donkey blood samples collected from Kyrgyzstan, two unnamed trypanosoma species
(Trypanosoma sp.) belonging to the Trypanosoma lewisi group and Trypanosoma brucei group were
identified, with positivity rates of 0.16% (3/1,900) and 11.89% (226/1,900), respectively.

Conclusion: This study detected a total of seven trypanosoma species in various animals. Notably, a
novel trypanosoma species (Trypanosoma sp. pika) was identified in O. daurica for the first time, and an
unnamed trypanosoma species (Trypanosoma sp.) was identified in Hyalomma scupense. The identified
trypanosoma species—1. kuseli in reptiles and rodents, Trypanosoma sp. pika in pikas, T. dionisii in bats,
and 7. brucei and T. lewisi clades in donkey blood—all pose potential threats to human infection. The
detection of two trypanosoma species in donkey blood provides critical insights for the prevention and
control of cross-border imported diseases.

Key words: Xinjiang; Inner Mongolia; Kazakhstan; Kyrgyzstan; trypanosoma
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Fig. 2-1 Locations of Sample Collection (a: Inner Mongolia; b: Xinjiang; c: Kyrgyzstan; d: Kazakhstan)
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