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[ABSTRACT] Objective To report the diagnosis of a canine distemper virus outbreak among a colony of
cynomolgus monkeys at an experimental monkey farm in 2019. Methods A total of 46 samples were
collected from 21 diseased cynomolgus monkeys (exhibiting symptoms such as facial rash, skin scurf, runny
nose, and diarrhea) and from one deceased monkey at an experimental monkey breeding farm in South
China in late 2019, including serum, skin rash swabs, and anticoagulated whole blood, liver, lung, and skin
tissues were submitted for testing. All submitted samples were tested for canine distemper virus gene
fragments using real-time quantitative PCR, while immunohistochemical staining was performed to detect
canine distemper virus nucleoprotein in lung tissues. The skin tissue of the deceased monkey was ground
and sieved. The filtrate was inoculated into a monolayer MDCK cell line for virus isolation. Then, whole-
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genome sequencing was performed to identify the isolated virus. The Clustal Omega tool was used to align
and analyze the homology of different Asian canine distemper virus isolates. A phylogenetic tree was
constructed, followed by genetic evolutionary analysis. Results Clinical retrospective analysis revealed
that the diseased cynomolgus monkeys exhibited symptoms similar to those observed in cynomolgus
monkeys infected with measles virus. Necropsy findings showed red lesions in the lungs and significant
hemorrhage in the colonic mucosa. Real-time quantitative PCR detected canine distemper virus nucleic
acid in the serum, skin rash swabs of the infected monkeys, and various tissue samples of the deceased
monkey, all of which tested positive. Calculation based on the standard curve formula indicated the viral
load was highest in the skin tissue. Immunohistochemical staining of the deceased monkey's lung tissue
demonstrated aggregation of CDV nucleoprotein in alveolar epithelial cells, bronchi, and bronchioles. A
CDV strain was isolated from the skin tissue of the deceased monkey. Phylogenetic analysis indicated that
this strain shares the closest relationship (98.86%) with the Asian-1type canine distemper virus strain CDV/
dog/HCM/33/140816, previously identified in dogs in Vietnam. Conclusion Based on comprehensive
analysis of clinical symptoms, nucleic acid detection, viral protein immunohistochemistry, and whole-
genome sequencing results, the diagnosis confirms that the cynomolgus monkeys in this facility are
infected with canine distemper virus. It is recommended to include canine distemper virus as a routine
surveillance target in captive monkey populations. Additionally, this study provides a foundation for further
research on the molecular biological characteristics of canine distemper virus.
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Note:A, Facial skin scurf; B, Runny nose; C, Pyoderma; D, Thickening and ulceration of foot skin.

BE1 BmRERIGKRAE

Figure 1 Clinical symptoms of the infected cynomolgus monkeys
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Note: A large amount of CDV nucleoprotein antigen aggregated in the alveolar epithelial cells (A), bronchi and bronchioles (B). The red
arrow indicates the specific staining (brown color) of the CDV nucleoprotein antigen. No positive expression in lung tissue of blank control

group (C).
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Figure 2 Detection of viral protein expression in lung tissue sections of the deceased monkey by immunohistochemical

staining (DAB staining, x100)
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after inoculation(x40) ; B, Normal MDCK cells without cytopathic
effect on the 8th day (x40).
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Figure 3 Observation of cytopathic effect after
inoculation of MDCK cells with skin tissue
filtrate from the deceased monkey
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Figure 4 Phylogenetic analysis based on full-length open reading frame sequences of different CDV strains (the CDV strain

newly isolated from the skin tissue of the deceased monkey in this study is marked with a black box)
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