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Abstract

Abstract

Respiratory syncytial virus (RSV) is one of major pathogens for lower
respiratory tract infection. It has a large infected age distribution, including almost all
the population from the newborn to the elderly. It is reported that almost all children
under two-year old have been infected by RSV. Hospitalization of infants due to RSV
infections is 2.5-4% each year. Data from a variety of studies suggests that adults over
65 years of age, the overall annual incidence of RSV illness is 3 to 4%, with an
estimated a fatality rate of 5%. Also, RSV has a reported fatality rate of 5% among
premature births, congenital bronchial, pulmonary dysplasia and immune deficiency
individuals, causing a significant medical burden.

Yet, there is no effective RSV vaccines on the market, the only approved
anti-RSV drug is a neutralizing antibody palivizumab (Palivizumab) which recognizes
the RSV fusion protein. Success of palivizumab supported that the building of RSV
animal model would be helpful for the protection trails of RSV vaccine and antibody
drugs.

There is a various type of RSV animal model, such as mice, cotton rats, ferrets,
chimpanzees and so on, each model has its own charateristics. Among them, mice
model was used in study of RSV infection most commonly due to easy access to
inbred and detection reagent and BALB/c mice were most widely used. As lacked the
adaptive immunity and delayed pulmonary viral clearance, nude mice were always
used as model to research the innate immunity reponse after RSV infection and
stimulate the immunocompromised population.

Our study aimed to build different week-old BALB/c mice model and nude mice
model of RSV infection, to simulate infection symptoms of different population and
used these models to evaluate the prophylactic potential of RSV antibodies. First,
young (10 weeks), middle aged (30 weeks) and aged (60 weeks) mice were
intranasally infected with 10° plaque-forming units (PFU) or 10’ PFU RSV A2 strains,

III



Abstract

lung virus titer, histology and immunohistochemistry was examined, and age
sensitivity was analyzed. A high-titer virus infection showed an obvious symptom.
Mice trended to be more susceptible to RSV infection as the growth of age. Titers up
to 10°° PFU/gram lung can be attained in 60-week-old mice. Older mice experience
more weight loss. Lung histology of older mice showed more serious bronchiolitis
and increased number of inflammatory cells in alveolar spaced compared with that of
younger mice. Further, 10 weeks BALB/c mice and nude mice were intranasally
infected with 10’ PFU RSVA?2 strains, simulating infection symptom of immune
deficiency population. Comparing with BALB/c mice, nude mice showed no weight
loss, while 10°° PFU/gram virus titer was attained in nude mice at day3 and
10**PFU/gram maintained at day20. Nude mice showed early bronchiolitis compared
with that of BALB/c mice. RSV antigen located around the alveolar and broncho and
detected less at day12.

Using these animal model, we aimed to evaluate prophylaxitic potential of pre-F
specific antibody 5C4. It was obersvered that compared with 1129, antibody 5C4
exhibited significant advantage in the terms of prophylactic efficacy, in ech week-old
group, suggesting that it is potential to be commercialized and replaces the previous
product palivizumab. It showed that 5C4 and 1129 can effectively reduce weight loss,
lung and nose virus titer and lung pathology induced by RSV. And 5C4 in the low
dose had the similar effect with high dose of 1129. The above phenomenon could
show in different ages, indicating that antibody 5C4 have a good preventive effect in
different week old BALB / ¢ mice and the effective dose is one tenth of 1129 antibody.
Therefore, it can be used as RSV potential prophylaxis.

In this study, we successfully established a different week-old BALB/c mice
model and nude mice model, simulating the pathology and symptom of different
populations after RSV infection and providing a basis for the further study of the
immune mechanism in different populations and the selection and evaluation of
different age related vaccines. Also, using these animal model, we can evaluate the
prophylaxitic potential of highly efficient neutralizing antibody which will serve as

the platform for development of new RSV potential antibody.
v
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