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[ Abstract]
hamsters coinfected with coxsackievirus A6 (CVA6) and coxsackievirus B1 (CVB1). Methods
were divided into a CVA6 infection group, CVBI infection group, CVA6 and CVBI coinfection group and control

Objective To establish an animal model of hand, foot, and mouth disease (HFMD) in Syrian
42 Syrian hamsters

group. A HFMD model was established by nasal instillation of virus solution and phosphate-buffered saline. Clinical
and physiological indicators and detoxification status were monitored and recorded for 15 d, and animals were selected
on day 7(D7) after infection for histopathology and viral antigen and nucleic acid testing. Results Hamsters in the
single-infection and coinfection groups showed clinical symptoms similar to human HFMD. White blood cell,
neutrophil, and lymphocyte result were characteristic of viral infection. Both viral nucleic acids were detected in throat
swabs, feces, blood, and tissues and both viruses were isolated from fecal samples. Pathological damage and positive
co-localization of CVA6 and CVBI viral antigen proteins and nucleic acids were found in brain and other tissues.
Conclusions Nasal instillation of a CVA6 and CVB1 mixture can successfully coinfect Syrian hamsters, replicate
herpes infection similar to human HFMD, and cause pathological viral myocarditis and encephalitis damage. The

result showed that the coinfection group was more seriously affected than the single-infection group, with worse clinical

symptoms, increased viral replication, and obvious tissue pathological damage. This study provides a reference for

further basic and clinical research into human enterovirus coinfection.
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Table 1 Experimental groups and challenge doses
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Infectious dose

CVAG JE YL 2 BT

10° CCIDy,/mL [ CVA6 JRTEW 100 pl

CVAG infection group Drip through the nasal cavity 10° CCID,,/mL CVA6 virus solution 100 L
CVB1 ezl 25 B 2x10° CCID,)/mL 9 CVB1 JHHEK 50 pL

CVBI infection group

CVAG il CVB1 R A 4L 2 G s
Drip through the nasal cavity

CVA6 and CVBI coinfection group

X B
Control group

Drip through the nasal cavity

SR TE
Drip through the nasal cavity

2x10° CCIDy,/mL CVBI virus solution 50 pL

10° CCIDs,/mL [ CVA6 il 2x10° CCIDs,/mL
1) CVB1 S HHR-AIN TR 75 pL
10° CCID,,/mL CVA6 virus solution and 2x10° CCIDs,/mL
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PBS ¥ 100 pL
PBS solution 100 pL
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Table 2 Primer sequences

FFR SEHFHI(57-37) K /bp

Name Gene sequence (5°-3") Length
CVA6-F TACCACCGGGAGAAACGTCCACG
CVA6-R CGGTCAGTTGCAGTGTTAGT 112
CVA6-P ROX-ACGTGAGAGCTTGGGTACCTAGACCCCTTC-BHQ
CVBI1-F GGTGTCTACACAAAAGACGGGTG
CVBI-R TGGGTCTTGTGTGAAATCTTGCC 139
CVBI-P FAM-CGCATGAGACTGGTTTGAGTGCCAGCG-BHQ
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Note. A, Herpes on hands. B, Herpes on feet. C, Herpes on mouth. D, Body temperature. E, Body weight.

Figure 1 Clinical symptoms
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Note. A, White blood cell count. B, Neutrophil granulocyte. C, Lymphocyte.

Figure 2 Blood routine test results
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Note. A, Throat swab. B, Feces. C, Blood. D, Tissue.
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Figure 3 Viral load in throat swabs, stool, blood and tissues
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Figure 4 Number of cytopathic effects in fecal samples
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Figure 5 HE staining results of heart, brain and olfactory bulb
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Figure 6 Co-localization of CVA6 and CVBI nucleic acids and antigens in brain tissue
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Figure 7 Co-localization of Kremen-1 receptor and CAR receptor in Syrian hamster brain tissue
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