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Role of blood pathway in the invasion of highly pathogenic HSN1
avian influenza virus into the central nervous system
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(1. Shantou University Medical College, Shantou, Guangdong 515041, China)
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Abstract: [Objective] To investigate the role of blood dissemination in the invasion of the central
nervous system by the highly pathogenic H5N1 influenza viruses. [Methods] Three H5NT1 strains
were intranasally inoculated into BALB/c mice to study the replication and pathogenic kinetics of the
viruses in lung, brain, and blood. Infection of the brain vascular endothelial cells and nerve tissue
around the blood vessels by the virus was investigated by immunohistochemistry and
immunofluorescence staining techniques. [Results] Virus replicated efficiently in lungs, leading to
viremia quickly after inoculation. At 6 d post inoculation, both the viral titre in lungs and the
detection rate of viremia peaked; concomitantly, the viral NP (Nuclear protein) protein began to be
detectable in the central nervous system. Viral NP proteins were observed in the brain vascular
endothelial cells and in the neurons and astrocytes around blood vessels. [Conclusion] Blood
dissemination could be one of the pathways through which the highly pathogenic H5N1 influenza
invades the central nervous system.
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Figure 1 Body weight changes of the mice inoculated with
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asvertical bars. All mice of the QH65 group died at 10 dpi.
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Figure 2 Pathogenic changes and detection of the viral NP protein in mice lung and brain

A HE  (FJ668 8d) B NP IHC  (IDN5 4d) C
HE  (FJ668 8d D NP IHC  (QH65 8 d)
NP E-F (E F FI668 IDN5 8d FITC
GFAP NSE NP ) GH: NP (IDN5 9d NP).

100 pm (A-B) 50 pm (C-H).
Note: A: HE stained lung slice (FJ668, 8 dpi); B: IHC stained NP protein in lung (IDNS5, 4 dpi); C: HE stained brain slice (FJ668, 8 dpi); D:
IHC stained NP protein in brain (QH65, 8 dpi), a vascular endothelial cell with NP positive signal was indicated by an arrow in the enlarged
inset; E—F: Double fluorescence stained brain slice (E: FJ668, 8 dpi and F: IDNS5, 8 dpi; FITC-GFAP/NSE, rhodamine-NP protein); G—H:
Fluorescence stained brain slice (IDNS, 9 dpi, rhodamine-NP protein). Scale bars indicate: 100 pm (A—B) or 50 pum (C—H).
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Figure 3 Virus titers in lung and brain tissues of the mice inoculated with H5SN1 viruses
A B . 2 4 6 8 5 2
(>30%) . 1 mL PBS
PBS 1:10 . 2 12.5 PFU/mL( ).

Note: A: Virus titers in lung; B: Virus titers in brain. Five mice in each virus inoculated group and two mice from the control group were
sacrificed at 2, 4, 6, 8 dpi. Mice died of severe infection or significant body weight lost (>30%) were also sampled. The left lung and brain
tissues were collected and homogenized in 1 mL pre-cold PBS. Tissue homogenates were centrifuged to collect the supernatant, which were
1:10 diluted and titrated with plaque assay. Each sample was titrated in parallel twice. The detected limit of the plaque forming assay is
12.5 PFU/mL (showed in dotted line). All values indicate the mean virus titers of per gram tissue with standard deviation (S).
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Table 1 Detection of Viremia

/ ( )

@ Number of positive/Number of samples
Day post (Positive rate)
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(dpi) .
Virus Whole Blood  Serum WBC
2 IDN5 0/2 172 0/2
QH65 0/3 0/3 0/3
FJ668 0/2 0/2 0/2
0/7 1/7 0/7
Sub-total (0.0%) (14.3%)  (0.0%)
4 IDN5 2/2 1/3 0/2
QH65 0/2 0/3 0/2
FJ668 1/3 0/3 1/3
3/7 1/9 1/7
Sub-total (42.9%) (11.1%) (14.3%)
6 IDN5 2/2 2/3 2/2
QH65 4/4 1/5 1/4
FJ668 3/3 0/3 3/3
9/9 3/11 6/9
Sub-total (100.0%) (27.3%) (66.7%)
8 IDNS5 0/0 0/3 0/0
QH65 0/1 0/3 0/1
FJ668 1/1 0/2 1/1
1/2 0/8 1/2
Sub-total (50%) (0.0%)  (50.0%)
13/25 5/35 8/25
In total (52.0%) (14.3%) (32.0%)
2 4 6 8
RNA ¢cDNA PCR HS

M

Note: Mice were anesthetized and sacrificed at 2, 4, 6, 8 dpi to
collect blood samples. RNAs from whole blood, serum and white
blood cells were extracted for cDNA synthesis. PCR was
conducted to detect the H5 and M gene. For those failed to collect
enough blood samples, virus gene detections were only conducted
on serum samples.
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