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Abstract :

In the zoo environment, humans, animals, and natural habitats interact
closely. Therefore, there should be greater emphasis on the prevention and monitoring
of vectors and diseases in management, and disease control should be used to enhance
animal welfare. Since the emergence of COVID-19, people have begun to pay more
attention to the presence of diseases, especially zoonotic diseases. With the
emergence of "sustainable management," the United Nations is committed to
promoting the One Health concept, and in 2023, it launched a five-year sustainable
health plan called the One Health joint plan of action. According to the One Health
report, the most common vectors of disease transmission are haematophagous
arthropods, which feed on blood and mainly bite mammals, birds, amphibians and
reptiles.

In recent years, herbivores in the Taipei Zoo (hereinafter referred to as the
z00) have been significantly harassed by haematophagous arthropods, causing serious
impacts on animal health, including skin inflammation, infection, and even severe
skin ulcers. Additionally, haematophagous arthropods also increase the risk of disease
transmission. Therefore, through long-term monitoring of the types, numbers, and
peak periods of haematophagous arthropods, effective haematophagous arthropod
control strategies suitable for the zoo can be established.

From June to December 2023, this study conducted a six-month monitoring
of haematophagous arthropods and vector-borne diseases for 20 species of
herbivores, including 7 Perissodactyla species, 13 Artiodactyla species, and 1
Proboscidean specie in the zoo. Based on the ecological baseline data obtained, a
physical pest control system was established to effectively establish a disease control
network for the zoo animals.

For vector-borne diseases, metabarcoding technology was used to detect
animal pathogens within the vectors and understand the hosts being blood-fed. This
data can be applied to identify potential hidden transmission chains of vector-borne
diseases within the zoo and assess the transmission risks among different zoo animals
for future disease monitoring.

The results of light trap surveys showed that the main haematophagous

arthropods in the =zoo included Culicidae, Muscidae, Tabanidae, and
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Ceratopogonidae. The total captures were 4,058 Culicidae, 464 Muscidae, 128,473
Ceratopogonidae, and 26 Tabanidae. Furthermore, using data from the Central
Weather Bureau Observation Data Inquire System (CODiS), the study analyzed the
correlation between precipitation, temperature, relative humidity, UV index, and the
number of arthropods from August to December 2023 in the Wenshan District, Taipei
City, and found no significant relationships.

Regarding disease detection, 72 positive samples were detected from
Ceratopogonidae samples, and 17 positive samples were detected from Culicidae.
Among them, only 10 samples were vectors of arboviruses in herbivores, and all 4
positive samples of fever viruses belonged to the Kimberley virus. This study detected
this virus for the first time in Taiwan, but no clinical symptoms were recorded in
cattle. Akabane virus, belonging to the genus Orthobunyavirus, is the circulating virus
in Taiwan. It may cause non-purulent meningitis or non-purulent encephalomyelitis
in some calves and can lead to miscarriages, dystocia, and fetal abnormalities in
pregnant cattle and sheep. The circulating strain of hemorrhagic fever virus subtype
7 of the genus Orthobunyavirus does not cause obvious clinical symptoms.

This study provides basic scientific data for zoo management and
establishes long-term management methods for haematophagous arthropods in
captive environments. This enables long-term monitoring in areas where animals,
humans, and the environment coexist to reduce the harassment of animals by

haematophagous arthropods and the potential threat of disease transmission.
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