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The current status of Norovirus vaccines in Japan
Tomoyuki Tanaka
Sakai City Institute of Public Health

Noroviruses (NoVs) represent the most important cause of acute gastroenteritis worldwide. Infection is
typically characterized by vomiting and/or diarrhea for 24 to 48 hours after mostly ingestion of contaminated
food. The spread of infection is rapid and wide because of NoVs characteristics. NoVs’ high infectivities
which represent between 18 and 2800 viral particles induce infection, stability in the environment, more than
30 genotypes involving mostly 2 groups that are responsible for the majority of human disease and
unpredictable ability of genome mutation which escapes from human immune system. In addition to
tremendus number of infected patients with hospitalization
many deaths especially in elderly persons happen due to suffocation, severe aspiration pneumonia and
dehydration.

Three prophylactic tools of NoVs infection are considered, however limitations are exist. The first, most
recommended strategy is to perform the complete standard precaution such as hand washing , decontaminate
infectious materials with gloves, mask and gown so on. Complete check of NoVs carrier state are required
especially on the person who handle the food and avoid to cook during the carrier periods of NoVs.

The second is prevention by NoV vaccination, however NoVs do not replicate in tissue culture and until
recently there is no small animal model for human NoVs infection. Virus-like particles (VLPs) which are
expressed NoVs capsid protein genome by Baculovirus expression system are considered as an efficient
vaccine candidate. Volunteers and animals experiment studies with VLPs administration via oral, intranasal
and intramuscular route revealed the immune response with the elevation of humoral and mucosal antibodies
vs placebo group. However, these results make complex because no licensed validation system is constructed
especially concerns about whether neutralizing antibody are produced or not. Also whether produced
antibodies share to heterogeneous NoVs among genotypes or genogroup. It is still under investigation the
duration of effective antibodies persist.

The third is so called food-vaccine. Capsid protein genome of NoVs itself was expressed into such as
potatoes, tomatoes and green vegitables. By intake these food at every time and everywhere food vaccination
are able to produce high level of antibodies with boosting effects. However recombinant foods are prohibited
to sell commercially in Japan.

Recombinant vaccines such as yeast delivered HBV vaccine and VLPs vaccine for HPV infection are
currently available in Japan.

VLPs vaccine for NoV is a promising candidate for prophylaxis, however, strategy to control the disease
remains unclear.

In this presentation I would like to present the current status of NoV VLPs vaccines to control NoVs disease

based on the better understanding of NoV disease and its transmission.
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Kamimoto, M., Nakai, Y., Tsuji, T., Shimamoto, T., and Shimamoto, T. (2014) Antiviral effects of
persimmon extract on human norovirus and its surrogate, bacteriophage MS2. Journal of Food
Science, 79, M941-M946.

2. Ueda, K., Kawabata, R., Irie, T., Nakai, Y., Tohya, Y., and Sakaguchi, T. (2013) Inactivation of
pathogenic viruses by plant-derived tannins: strong effects of extracts from persimmon (Diospyros
kaki) on a broad range of viruses. PLoS One, 8, e55343.
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Y D. Tokuhara, B. Alvarez, M. Mejima, Y. Takahashi, S. Kurokawa, T. Hiroiwa, M.
Kuroda, M. Oyama, H.Kozuka-Hata, T.Nochi, H. Sagara, F.Aladin, H. Marcotte, L.
Frenken, M.Iturriza-Gémara, H. Kiyono, . Hammarstrom, Y. Yuki. Rice-based orally

administered antibody fragment prophylaxis and therapy against rotavirus infection. /.
Clin. Invest. 123: 3829-3838, 2013.






FRleE VAN AETREDFHZEZ5” (5)

Randomized placebo-controlled clinical trial of immunoglobulin Y as
adjunct to standard supportive therapy for rotavirus-associated diarrhea
among pediatric patients
Shofiqur Rahman'*_Kyoko Higo-Moriguchi®, Khaing Win Htun’, Koki Taniguchi?, Faustino C. Icatlo
Jr* Takao Tsuji’, Yoshikatsu Kodama', Sa Van Nguyen', Kouji Umeda', Htun Naing Oo°, Yi Yi Myint’, Than

Htut®, Swe Swe Myint®, Kyaw Thura®, Hlaing Myat Thu’, Ni Nengah Dwi Fatmawati®, Keiji Oguma®
'Immunology Research Institute in Gifu, EW Nutrition Japan, 839-7 Sano, Gifu 501-1101, Japan, “Department
of Virology and Parasitology, Fujita Health University School of Medicine, Toyoake, Aichi 470-1192, Japan, *
Department of Medical Research, Central Myanmar,

* Meisen Pharmaceuticals, Inc., Quezon City, Philippines, *Department of Microbiology, Fujita Health
University School of Medicine, Toyoake, Aichi 470-1192, Japan, ® Defense Services Obstetrics, Gynaecology
and Children hospital, Central Myanmar, ' Department of Medical Research, Lower Myanmar, ® Department

of Bacteriology, Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences.

This study aims to evaluate the effect of hyperimmune immunoglobulin Y (IgY) against human rotavirus
(HRV) among pediatric patients receiving standard supportive treatment for rotavirus-associated diarrhea
mostly with an enteric non-cholera co-pathogen in a hospital setting. Two natural HRV reassortant clinical
strains ATCC VR 2273 and ATCC VR 2274 were used as mixed immunizing antigens in poultry hens to
generate anti-HRV IgY (Rotamix IgY). The control or placebo IgY was prepared using tissue culture medium
from mock-infected MA104 cell line as antigen. In vitro, Rotamix IgY exhibited multi-serotypic cross
neutralization activities along with synergistic effects against major global serotypes G1, G2, G3, G4 and
other human or animal rotavirus strains when compared with mono-specific IgY. Suckling mice pre-treated
orally once with Rotamix IgY and then challenged with rotavirus 3 hr later showed a significant
dose-dependent reduction in frequency (P<0.05) and duration (P<0.05) of diarrhea compared to placebo
IgY-treated mice. Out of 114 children aged between 3 and 14 months and with diarrhea upon admission in a
Myanmar hospital, 54 dehydrated and rotavirus-positive children were randomized into Rotamix IgY group
and placebo IgY group. Of these, only 52 children had complete data with n=26 children per study group.
Ninety-two percent of patients in each of these groups were positive for co-infecting enteric pathogen. The
patients were monitored for volume and duration of oral rehydration fluid (ORF) and intravenous fluid (IVF)
intake, daily stool frequency, overall duration of diarrhea, frequency and duration of rotavirus shedding.
Compared to placebo IgY group, the Rotamix IgY group had statistically significant reduction in mean ORF
intake (p=0.004), mean duration of intravenous fluid administration (p=0.03), mean duration of diarrhea from
day of admission (p<0.01) and mean duration of rotavirus clearance from stool from day of admission
(p=0.05). Overall, our novel approach using oral Rotamix IgY for rotavirus-infected children mostly with
non-cholera enteric pathogen co-infection appears to be a promising, safe and effective adjunct to

management of acute diarrhea in pediatric patients.
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* Absence of genetic differences among G10P[11] rotaviruses associated with asymptomatic and
symptomatic neonatal infections in Vellore, India.
Libonati MH, Patton JT. etal.  J Virol. 2014 Aug

* Poly-LacNAc as an age-specific ligand for rotavirus P[11] in neonates and infants.
LiuY, Jiang X. etal.  PLoS One. 2013 Nov

* Chloride secretion induced by rotavirus is oxidative stress-dependent and inhibited by
Saccharomyces boulardii in human enterocytes.
Buccigrossi V, Guarino A. et al. PLoS One. 2014 Jun

* Lactobacillus rhamnosus GG on rotavirus-induced injury of ileal epithelium in gnotobiotic pigs.
Liu F, Yuan L. et al. J Pediatr Gastroenterol Nutr. 2013 Dec

* Protective association between rotavirus vaccination and childhood seizures in the year following
vaccination in US children.
Payne DC, Parashar UD. et al. Clin Infect Dis. 2014 Jan

* Predicted structure and domain organization of rotavirus capping enzyme and innate immune
antagonist VP3.
Ogden KM, Patton JT. etal. J Virol. 2014 Aug
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