29
2006 1 21-22

2007



1. Juntra Karbwang
What i1s Product Development and why it is important for TDK?
2.
West Nile fever vaccines
3.
Malaria transmission-blocking vaccine development:Post-genome approach
4.
Vaccine and Diagnostic tool development for Schistosomiasis control
5.

1. WHO/TDR

Juntra Karbwang
Clinical Coordinator, WHO/TDR, Geneva, Switzerland

Product R&D in TDR

J Karbwang MD, PhD

Clinical Coordinator, . e . . .
\VHorToR Activities within R&D at TDR
|
Pre- |
- i
WHO/TDR Discovery —+~—— Developmen —=
Y ~ b o
U SN N 3
T =
’ ) g
W P "
I
| . o
/ | Planning Activities
| >
0 Decision points |
Unicef/UNDP/World Bank/WHO Special Programme for ’ Portfolio Review by R&D Comm.u}ee
Research and Training in Tropical Diseases (TDR) |

o Established in 1975 with 2 objectives:

to undertake R&D of new and improved tools
for the control of major groups of tropical
diseases

to strengthen research capabilities in countries
where these diseases are endemic
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Development of A Drug

o Drug development (drug R&D) divides into two parts:
© Research
- Development
e It can be regarded as a bridge between academia and the
clinic:
= Research is based mostly on work carried out in
academia and published in the scientific literature

« Development aims to satisfy National Drug Regulatory
Authorities that the new product is safe and effective

e Traditionally, it is carried out by the (for profit)

kpharmaceutical industry /

Drug Discovery Research

e Drug discovery research:
= Builds on basic research carried out in academia

« Is highly innovative
= Is highly speculative
« Output is either:

» development candidate, back-up and associated
patents or,

» conclusion that the approach is not viable

Overview of D rug R&D  Successful discovery research delivers one of these outputs
\ in the shortest possible time and with the least cost j
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Drug Development: Overview

CMC

Chemistry, Manufacturing, Control (CMC)

e Synthesis of active pharmaceutical ingredient
(API)

e Formulation of API

e Quality assurance/ quality control (QA/QC)

ICH

- J

CMC

30 100mg)

Drug Development

e Drug development: -

Builds on the information available about the development candidate
from discovery research in the areas of chemistry, animal studies and -
clinical investigation

Less innovative and less speculative than research -

What has to be done, the order in which it is done and the way that it is
reported are dictated by National Drug Regulatory Authorities -

Increasingly, such authorities operate to ICH guidelines
Needs frequent and detailed management review -
Outputs are either:

« regulatory approval for the drug candidate, or

« conclusion that the candidate drug will not make it

« plus scientific publications and process patents
Successful development projects deliver one of these outputs in thej

shortest possible time and with the least cost
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CMC: Synthesis of API

e Priority for the synthesising medicinal chemist is to make small
amounts (30-100mg) of the target molecules
e Priority for process chemist is to find a way of making large quantities
(tonnes) of the NCE selected for development as cheaply as possible:
Cheap and readily available starting materials
Small number of chemical reactions
No reactions with a risk of explosion
High yields overall
Low impurity level with impurities easily removed
No highly toxic impurities
No corrosive substances which will damage the plant
No dangerous gases (eg CFCs) that might cause problems if they escape
into the air
No toxic by-products that might cause problems if they escape down the
drains and which are costly to get rid of legally

CMC

CMC: Formulation

e Objective is to develop a means of deliver?]/ of the qru%
substance to the patient so that it reaches the areas in the body
where the infection resides

e Options:

Topicals for local application: usually oils or creams for
application to skin,

Capsules, tablets or drinking solutions to swallow:
formulation must dissolve readily once ingested;

Parenteral for im, sc or iv injection: only option for treating
patients who cannot take drug by mouth or for drug
substances which are not orally bioavailable; restricted
application otherwise because delivery needs clean

expensive & potential danger

CMC

\_ )

\ syringes and needles and skilled medical personnel = /

CMC: QA/QC

e Objective is independent analysis of the quality of the APl and
the finished product against an agreed set of specifications
e Specification cover factors such as:
Percentage by weight of API

Eer_centage by weight of impurities, both overall and on an individual
asls

Percentage by weight of water
Overall weight (finished capsules and tablets only)
Sterility (parenterals only)
Pyrexia (parenterals only)
e These measurements are made before each batch of API and
finished product are released
e They are also used to establish the shelf life of the product

- J

CMC

CMC: Regulatory

o Key requirement is demonstration of ability to consistently
make API and formulated product to specification

e To this end, 3 completely separate production batches of API
have to be made and shown to be within the set specification

o Similarly, 3 batches of formulated product have to be made
and shown to be within the set specification

e If more than one capsule or tablet size is made, then 3 batches
of each of them must be made

® The shelf life of the API and the formulated product must be
determined during real time under appropriate conditions of
temperature and humidity, with a normal minimum
requirement for formulated product of 6 months

. )
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Pre-clinical development

e General pharmacology
e Toxicology

e Absorption, distribution, metabolism &
excretion (ADME) / pharmacokinetics (PK)

. )




Pre-clinical: General Pharmacology

® Need to be certain before drug exposure to
humans that the anti-infective development
candidate is unlikely to have significant
pharmacological effects o

e Test in vitro against a range of receptor assays Pre-clinical: ADME
at concentrations above, around and below
those likely to be required in the plasma of

e Absorption - studies needed to check that the drug is mobilised from the
\treated humans to effect cure / site of administration, requires the development of an assay which can

measure the drug in blood or plasma

o Distribution - studies needed to see the extent of the distribution of the
drug around the body, ideally such studies require radio-labelled drug /
whole body radioautographs

e Metabolism — studies needed to see if the body can alter the structure of
the API — usually this would be done by the liver, often on drug entering
the liver in the hepatic portal vein (first pass metabollsm) metabolites
must have their chemical structure and biological properties assessed —
initial investigation ideally needs radio-labelled drug

e Excretion — most likely this will be in the urine and/or faeces — can be
determined by analysis of urine and faecal samples for parent drug (and its
metabolites, if any)

- J

LD50
MTD MTD
1g/kg

Pre-clinical: Toxicology

e Genotoxicity — bacterial mutagenesis and mammalian chromosomal aberration
tests — positive result might be an indication of carcinogenicity

e Acute single dose toxicity — was dose causing 50% lethality (LD50), now
maximum tolerated dose (MTD) — usually done in mice - looking for MTD >1g/kg

e Chronic (daily) repeat-dose toxicity — usually done in rats and dog/primate —
looking for both effects on mortality and also non-lethal behavioural and
pathological/histopathological effects:

Dose-range finding (DRF) — done with small numbers, often over 7 days - seeks to

ensure regulatory study establishes a no-effect level (NOAEL) as well as dose-limiting
toxlclty

— for most (short: ) anti-i ives, done for 28 days, but for others, will
go ?or 90 or even 120 r}ays
e Repro-toxicity — usually done in rats and/or rabbits - 3 segments which look at
various aspects of reproductive performance, including health of offspring
e Carcinogenicity — usually done in rats — dosed every day for 2 years — look for
behavioural and pathological/histopathological effects and incidences of various
tumours — must be done with a control as latter will show tumours in about

30% of animals — not usually done for short course anti-infectives
\ / Pre-clinical: Pharmacokinetics

e Essentially a description of the dynamics of the absorption, distribution
and excretion of the API (and its metabolites if any)
e Normally involves measurement of:
Cmax (maximum blood concentration obtained) - usually a key parameter for
an anti-infective

Time to Cmax— important when treating acute infections that this is no more
than a few hours

AUC (area under the curve) — the other key parameter for an anti-infective
Oral bioavailability (only drugs administered by mouth) — must be over
40%, ideally should be over 70%

Volume of distribution Smdlcates whether or not drug distributes outside
the circulatory system) — %e volume of distribution important for treating
infections WhICh are not confined to the blood plasma

Elimination half life — if too short (eg mln? too frequent dosing would be
required; if too long (days), danger of development of resistance because
non-therapeutic levels of drug will be present for long periods after last dose

\ given




GCP: Basic Principles

1. Protection of Rights, safety and well-being of trial subjects
2. Credible trial data

'Respect for Person
Beneficence
Justice*

The clinical trial subject's protection is safeguarded through risk/benefit
assessment based on the results of pre-clinical studies prior to any

Qinical trial, reviewed by and regulatory authority.

Clinical Development

e Phase I: uses volunteers — seeks to establish safety,
tolerance and PK

e Phase I1A: in patients — seeks to confirm safety
and tolerance and establish efficacy (and PK)

e Phase IIB: in patients - determines dose regimen

e Phase IlI: in patients — establishes efficacy and
safety of the chosen dosing regimen in larger
number of patients

\ / The Role of Ethics Committees

= To promote and protect the dignity, well-
being, and rights of research participants
& their communities

= To provide public assurance that research
is appropriately undertaken

= Provide guidance to researchers

- /

Concept of GCP

Good Clinical Practice (GCP) is an international
ethical and scientific quality standard

2,000 1

\ Trials that involve participation of human subjects / Operational Guidelines for Ethics Committees That
Review Biomedical Research

22
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/ MONITORING VISITS

Pre - Trial Monitoring visit :

Ensure feasibility in the centre and interest of the investigator.
Manager: Trial Initiation visit :
C" n ical Coordi nator Deliver study material, documents, products and make sure |

the investigational team understands the protocol and GCP requirements.

CI|n|Ca| M0n|t0r. Make sure the study is conducted according to the protocol
and GCP and help the investigational team in solving problems.
Investigator
Make sure the investigator file is archived properly and collect back all unused
\material, documents or products.

Ethics Committee —

27

DSMB

Data Management

Framework in WHO/TDR Quality of Data

Manager = Clinical Coordinator

1 Trial Information
DSMB L T Recorded
Clinical MOQIIOF DATA Management Handled

,\ [ 73 Stored

Investigator {822 Allows its accurate reporting

k _ 2 Th interpretation & verification
DATA management/ | Y,
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Clinical: Phase |

First time in Human

About 10-20 adult male and female (non-pregnant) volunteers

The study is carried out in a specialised hospital unit

Initially a single very small dose of dug is given to the lead volunteer,

safety and tolerance are monitored and plasma samples taken for PK

analysis.

o |Ifall is well, other volunteers are given the same small single dose and
followed in the same way

o |Ifall is well, the dose is increased and followed in the same way

e Dosage is increased until either the maximum tolerated dose or the
plasma levels thought to be required for efficacy are reached

\_ )
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Clinical: Phase 11

e First time in Patient
e Phase IIA:

Carried out in a group of about 25 male and female
(non-pregnant) patients — un-controlled - seeks to
confirm safety & tolerance, establish the efficacy and
confirm the PK in patients using the projected dosing
regimen from the Phase |

e Phase 11B:
Carried out in groups of about 25 male and female (non-
pregnant) patients — un-controlled - investigates
alternative dosing regimens above (to improve efficacy)
or below (to improve safety and tolerance) those used in

the Phase 1A in order to establish the dosing regimen
\ to be used in Phase 111 /

1000

Clinical: Phase 111

e “pivotal” study is carried out in male and female (non-pregnant) patients

e Study is double-blinded against a placebo or a comparator (usually the
existing standard treatmeng

e Around 1000 patients are enrolled,

e Likely to be multi-centre, but working to a single protocol

o Study principally measures efficacy and safety, though some patients may also
be assessed for PK

e Study is monitored to ensure compliance with protocol and GCP

e All datais collected on to CRFs (case report forms) which must be filled in
contemporaneously

\_ )

Clinical: Phase 111 (Continued)

o Additional Phase 111 studies may also be carried out
(sometimes referred to as Phase 1V studies, especially if they
are carried out after regulatory approval is obtained):

Additional studies in adults to deal with specific country regulatory
requirements, human diet and genetic and diversity, and immune status
of patients

Paediatric studies — useful in all infectious diseases since the disease
immune status of and the PK of drugs in small children, and especially
in infants, are not the same as in adults - vital in diseases such as
malaria which particularly affect such populations — may need a
different formulation

Studies in pregnant women — the most neglected patient population
because of concerns about teratogenicity and litigation

Prophylactic studies — important in diseases such as malaria where no

k vaccine available j




150

Regulatory

e Asthe information in the CMC, pre-clinical and clinical areas is obtained it is put
into the “Drug Master File”. This contains the original, signed copies of the
reports of the work done.

Once this File is complete, it is used to put together a dossier for submission to
regulatory authorities. The latter contains copies of all the original files, plus
“Expert Reports” which summarise the information covering the 3 areas.

Most countries have their own National Drug Regulatory Authority,

The 3 big ones are the US FDA, the European EMEA and the Japanese
FDA

« To obtain global regulatory approval, over 150 submissions are required
® The role of the regulatory authorities is to assess the dossier and decide whether or
not the developers have established sufficient evidence for safety and efficacy for
their candidate anti-infective to be approved for use in the country concerne
o Adialogue may be conducted with the developer before approval, and approval
may be conditional on certain further studies being carried out within a given time
e Inall cases, PMS (post-marketing surveillance) is required to monitor the safety

Qd tolerance of the new drug in the “real” worl;

Summary of Drug R&D
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2. West Nile fever vaccines

Kouichi Morita
Department of Virology, Institute of Tropical Medicine, Nagasaki University

Introduction:

West Nile fever is a tropical disease that
used to be known as an acute
mosquito-borne virus infection occurring
sporadically in Africa, the Middle East, and
a part of West Asial). The West Nile virus,
which is a West Nile pathogen, was first
reported in New York City in the United
States of America (U.S.A.) in 1999, and
continues to expand causing a serious
problem across North America. Although,
at present, there are no signs that this virus
has affected Japan, a West Nile fever
vaccine for humans should soon be
developed and made available as a
precaution against the disease.

1. Ecology of West Nile virus

The West Nile virus (WNV) is a RNA virus
classified as Flavivirus. Significantly, the
WNV belongs to the Japanese Encephalitis

virus antigenic complex which includes
several medically important viruses
associated with human encephalitis . In

view of this, we need to fully understand the
relationship between the WNV and the
Japanese encephalitis virus present in
Japan. For instance, both are
mosquito-borne viruses (arbovirus), however,

Japanese encephalitis is mainly
swine-hosted and is transmitted by the
Culex tritaeniorhynchus species

reproducing in paddy fields. On the other
hand, the West Nile virus is bird-hosted and
is transmitted by many kinds of mosquitoes
found in houses, islands and even urban
areas. Thus, Japanese encephalitis occurs
in areas relatively close to rural
communities, while the West Nile fever
occurs in both rural and urban communities.
In fact, West Nile fever cases occur in big
cities such as New York City, and two
different epidemiological situations are
revealed when these two epidemics occur.
Serological differentiation between these
infections is also essential. However, the
HI1 (hemagglutination-inhibition) test, which

is a commercially provided serodiagnosis
method of Japanese encephalitis, gives a
positive result even to serum from West Nile
fever cases® because of the similarity of
these viruses in the level of virus
antigenecity. Serodiagnosis can be
differentiated using IgM-ELISA assay,
however, this is not commercially available
at present.

2. Epidemiology

The West Nile virus spread in the Old
World, that is, in Africa, the Middle East,
the Mediterranean areas, a part of Europe,
West Asia, and India until 1998. Some
major outbreaks were recorded in these
areas. On the other hand, Japanese
encephalitis spread in East Asia, Southeast
Asia, and South Asia, and to date, many
cases still occur, annually.

It has been confirmed that the West Nile
virus, which had not existed in the New
World until then, first appeared in the U.S.A.
in 1999. The first West Nile fever case
occurred in New York City in August 1999.
An infectious disease expert working for a
hospital in New York City examined two
acute viral encephalitis cases, and reported
this to City Health authorities, as well as
requested for an epidemiological
investigation of encephalitis the area of New
York City. The result was that more than
ten acute encephalitis cases of unknown
causes were confirmed in the Queens area,
which was centrally located in New York
City. Tests revealed that the West Nile
virus caused the outbreak of encephalitis.
WNV was isolated from dead birds and
patients’ brains and cerebrospinal fluid.
Results of analytical data of this virus gene
revealed that the West Nile virus strain
came from around the Middle East ®- In the
U.S.A., the West Nile virus spread to four
states around New York City and sixty-two
cases were reported in the first year of the
epidemic. In 2000, the epidemic area spread
up to twelve states; in 2001, up to twenty-six



states; in 2002, up to forty states; and in
2003, up to forty-six states. The number of
cases also increased tremendousely since
2002, which means that outbreaks have
continued with 4156 cases (with 264 deaths)
in 2002; 9862 cases (with 264 deaths) in
2003, and 2470 cases (with 88 deaths) in
2004. It affects fields of general medical
treatment as well, since although the WNV
is most often spread to humans from the bite
of an infected mosquito, the virus may also
be transmitted in other ways - through
organ transplants and blood transfusions.

3. Characteristics of West Nile virus
infection in the USA

Approximately 80 % of the West Nile virus
human infections cause no symptoms,
however, infected people in the past were
reported to have had various symptoms.
The reported symptoms during an epidemic
were: central nervous system damage, as
was evident in cases of Japanese
encephalitis; acute febrile illness associated
with dengue-like rash; and hepatitis
associated with jaundice and similar to
yellow fever in the Central African Republic.
The West Nile virus is endemic in areas such
as Africa and West Asia and the said
infection present in these areas is mostly
febriferous and heals naturally which
explains why the infection is called “West
Nile fever”. When infected mosquitoes bite
and suck blood from people in these areas,
general symptoms appear as in acute virus
infection such as fever, headache, muscle
ache, skin eruption, enlarged lymph node,
fatigue, and loss of appetite, after an
incubation period of three to fourteen days.
Most will recover within one week without
any aftereffects. Dengue-like rash is found
in the case of nearly half of infected people
(nearly 20% in the U.S.A.), and it appears on
the breast, back, and arms, mid-way during
the infection, and will disappear in a week.
In some cases in the elderly, the virus affects
the central nervous system and causes
severe encephalitis and cerebral meningitis.

West Nile virus infection in the U.S.A.,
however, show a different clinical
presentation from that of the classic West
Nile virus infection, that is, cerebral
meningitis and encephalitis cases occur

more frequently in U.S.A. than in Africa and
in West Asia. The infection in the U.S.A. is
almost like “West Nile encephalitis”. It has
been reported that 2866 of 9862 cases in the
data of 2003 (29%) and 900 of 2470 cases in
the data of 2004 (36%) showed symptoms of
cerebral meningitis, encephalitis, muscle
weakness, and polio-like paralysis. The
West Nile virus which emerged in the U.S.A.,
infects and attacks the brain and spinal cord
in humans significantly. Moreover, it has
been confirmed that, annually, in the U.S.A.,
many birds infected with West Nile virus
died of encephalitis, while there have been
no reports that in Africa and the Middle
East, many birds infected with West Nile
virus have died. Thus, the West Nile virus,
which appeared in the U.S.A., is considered
highly-neurotropic and a highly-virulent
virus strain. In view of this, there is an
urgent need to develop a vaccine to
counter-attack the effects of WNV infection.

4. Why we do not have the West Nile fever
vaccines?

Over sixty years have passed since the
West Nile virus was first discovered from
human blood by an American researcher in
Uganda, Africa, in 1937. But why has
there been no vaccine developed up to this
time? It is not because developing a
vaccine is difficult but there are other
reasons for this. Firstly, there has not been
a continuous occurrence of WNV outbreaks.
Secondly, researchers and pharmacists in
industrialized nations  with  vaccine
developmental  techniques were  not
interested, as epidemics had occurred in
developing countries, such as in the tropical
regions. But, given the serious effects of
the WNV when first recognized, a vaccine
needs to be developed soon as it is a virus
that caused severe human meningitis or
encephalitis in human elderly patients.
However, when WNV appeared in North
America in 1999, encephalitis was already
reported in humans and horses, which was
an important milestone in the evolving
history of the virus. In view of this, the
present situation has totally progressed
differently from when the virus first came
out due to the emergence of a
highly-neurotropic  and  highly-virulent
strain.



5. Necessity of West Nile fever vaccine
development in Japan

It has been confirmed that the West Nile
virus is related to the Japanese encephalitis
virus. During experiments using mice
when the WNV was first discovered,
analysis showed that both viruses had a
high cross immunity with each other. ®
During subsequent experiments, Goverdhan
et al. reported that in one of their
experiments, a chimpanzee, after having
been immunized with the Japanese
encephalitis vaccine, did not develop an
infection to the WNV when exposed to the
said virus. This led them to believe that
the Japanese encephalitis vaccine could be
an effective protection against the WNV
infection.

However, Takasaki et al. also performed
experiments to examine the cross immunity
against WNV (g2266 strain) by inoculating
mice with Japanese encephlalitis vaccines to
confirm the effectivity of the JE vaccine on
WNYV virus infection. The results were not
conclusive. Results showed partial
immunity to the virus when the mice were
inoculated with concentrated vaccine (10 to
20 times a normal dose for humans).
Moreover, when Thasan et al. conducted
experiments on whether or not antibodies
produced in human serum vaccinated with
JE are able to neutralize the WNV (New
York cros 394-99 strain), they revealed that
they could not detect neutralizing antibodies
specific to the WNV. Hence, the need to
develop a specific vaccine for WNV fever, as
the JE vaccine when used against the WNV
fever is not effective.

6. Current situation of vaccine development

Development of a West Nile fever vaccine
has been attempted in a number of
laboratories, i.e., inactivated vaccine using
purified virion, live vaccine produced by
genetic engineering, DNA and RNA vaccines,
replicon vaccine, recombinant vaccine using
live measles vaccine. So far, live vaccine
produced by genetic engineering and
inactivated vaccine are the most likely to
become available.

Live attenuated vaccines
The conventional way of producing live

attenuated vaccines is to culture viruses
repeatedly in various cultured cells which
requires a certain amount of time to
transform them. However, at present,
there have been various attempts to produce
safe live vaccines using the newly developed
genetic engineering method which produces
results faster than the conventional way.
Using genetic engineering, the research is
conducted to produce the WN fever live
vaccines by replacing gene segments,
associated with protection from WNV
infection, into other safe flavivirus live
vaccine strains.

The WNV virion presents two Kkinds of
structural proteins on the surface, PrM and
E. The E-protein, a very effective antigen,
is exposed out of the virion and which
induces neutralizing antibodies. The
purpose of the vaccine is to extract
immunity against E-protein. Construction
of chimera virus using the molecular
technological approach assures an efficient
way of development of live attenuated
vaccine for West Nile fever. The chimera
virus can be constructed using the
well-analyzed Flaviviruses as backbone
virus and the PrM-E protein gene of WNV as
an insert gene. This technique will
drastically  shorten the  period of
development of live attenuated viruses for
West Nile fever compared to that of the
conventional way of vaccine development.
A number of West Nile fever live vaccine
candidates have already been produced
using chimera viruses. Monath et al. are
attempting to construct a WNV/YFV
chimera virus using a yellow fever virus live
attenuated vaccine strain, 17D, as a
backbone virus. Chanock et al. are also
attempting to construct a WNV/DEN
chimera virus using a dengue virus
attenuated strain, containing some deletion
in 3-NTR as a backbone virus. ® Chimera
virus has also been produced using
tick-borne encephalitis virus genes.

ChimeriVax™-West Nile ©), which is a
chimera virus of yellow fever vaccine strain
(17D) by Monath et al., has only reached the

human clinical trial level. They also
constructed a number of mutants by
performing artificial amino-acid



replacement, which might be associated
with attenuation, in West Nile E protein
region of chimera virus in order to improve
the safety of their virus. (10  Safety,
neurovirulence, antibody production in mice
and monkeys, and whether or not their virus
grow in mosquito vectors, have already been
examined, and now, first stage tests are
being conducted with humans. They have
reported that their chimera virus is able to
make favorable immunity induction to West
Nile virus by acquiring the original nature
of 17D, which is nonpathogenic and causes
viremia at a low level, when animals
including monkeys are inoculated with
chimeravirus. Itis also reported that their
chimera virus has a low infection rate to
mosquitoes although some people are
concerned that the chimera virus might be
passed on and affect our environment if
mosquitoes bite and suck blood from
vaccinated people, as in the case of live
vaccines.

Inactivated vaccines

The present way of producing Japanese
encephalitis vaccines, approved by the
Ministry of Health, Labour and Welfare,
Japan, is to, first, inactivate the Japanese
encephalitis virus grown in a mouse’s brain
with  low-concentrated formalin; and
condense and intensively purify its virus
virions using the ultracentrifugal method.
More than a million doses of this Japanese
encephalitis vaccine are used in Asian
countries every year. Vaccine produced by
the Research Foundation for Microbial
Diseases of Osaka University, is the only
Japanese encephalitis vaccine approved by
the U.S. Food and Drug Administration
(FDA) now. Effectiveness and safety of the
vaccine has already been proven
scientifically with animal experiments and
human clinical and field trials.
Theoretically, the West Nile fever vaccines
can be produced in the same way as that of
Japanese encephalitis vaccines. In Japan,
the Research Foundation for Microbial
Diseases of the Osaka University and the
Chemo-Sero-Therapeutic Research Institute
in Kumamoto, in collaboration with the
Institute of Tropical Medicine, Nagasaki
University, have succeeded in culturing
many West Nile viruses (New York strain)

using the tissue culture technique, and are
producing inactivated vaccines in the same
way as that of Japanese encephalitis
vaccines.  Effectiveness of these vaccine
samples using mice was examined in the
Institute of Tropical Medicine, and enough
neutralizing antibodies produced from
vaccinated mice have been observed.
Protective activity was also confirmed in
virus challenge tests using the high-virulent
New York City strain. Preparations are
currently underway for a human clinical
trial, as safety tests with animals have been
performed.

Discussion

Inactivated vaccines are more
advantageous because of its safety. We
need more safety tests than inactivated
vaccines for live vaccine before using them
even if we succeed in developing it because
live vaccines have disadvantages, too, such
as the possibility to turn attenuated vaccine
virus into the high-virulent one due to back
mutation, unexpected side effects, severe
diseases by  vaccine strain with
immunodeficiency, and teratogenesis in the
early stages of pregnancy. Seligman and
Gold (12 recently pointed out that a virus
gene may be recombined by double infection
of other Flavivirus, and also warned that
recombinant viruses with new pathogenicity
may be generated between wild viruses and
vaccine viruses if people are vaccinated with
Flavivirus live vaccines in epidemic areas
where other wild Flavivirus are present. It
was suggested that chimera live vaccine,
including chimera virus with 17D, should be
made available only after approval by
international organizations has been
obtained and that development of
inactivated vaccines should be promoted,
instead.

The advantages of live vaccines, however,
are its affordability compared to inactivated
vaccines and its long-term effectiveness.
We need to develop live vaccines in the event
that high-virulent West Nile viruses appear
in Latin America and developing countries
in Asia from the U.S.A.. In any case, the
two aforementioned vaccines are preferred
among several other West Nile fever
vaccines available. When we think of the



serious situation of the West Nile fever
epidemic in the U.S.A., we recognize the
urgency of developing and making available
in Japan the West Nile fever vaccine.
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3. Malaria transmission-blocking vaccine development:
Post-genome approach
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of mouse antisera on

How does the antigenic polymorphism
affect the efficacy?

Mouse antisera overcome the antigenic polymarphiam

Novel antigen discovery:
Post-genome approach
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MHC 11
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Four groups, CT+PM (3), CT (2), PM (2), PBS(Control)(2)
1. Immunization
PM (500ug) CTB (250ug)
2. Challenge: 200 S.japonicum Cercaria p.c.
3. Perfusion: Worm recovery, Tissue samples

-6 -4 -2 0 2 4 6 8 9wks

1% 2" 39 Challenge Perfusion
Immunization
CT+PM, PM
PM 196G
CT PM
PM
CT, CcT
CONT 200
CT+PM
PM
CcT
Worm recovery rate in each group
ID(T) Immunaize Male Female Total % recover
49 CT+PM Dead at 7wks after infection
50 CT+PM 88 16 104 52.0
54 CT+PM 95 18 113 56.5
55 CcT 80 31 111 55.5
56 CT 108 43 151 75.5
58 CcT 86 30 116 58,0
59 PM 87 13 100 50.0
62 PM 117 22 139 69.5
65 Cont. 135 25 160 80.0

66 Cont. 87 30 117 58.5
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P<0.05
1 T
- T

CT CT+PM (-) PM

1.

1. Kanji Watanabe, Mihoko Kikuchi,
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Honggen Chen, Yoshiki Aoki, Kenji
Hirayama. The miniature pig: A
unique experimental model for
Schistosoma japonicum infection.
Parasitology International,
53(4):293-9.2004

. Kenji Hirayama. Immunogenetic
analysis of post-schitosomal
liver fibrosis. Parasitology
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K. Hirayama. The miniature pig as
unique model for human Schistosoma
Japonicunv vaccine experiments.
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Vaccine and Diagnostic tools development for
the control of Schistosomiasis japonica
K. Hirayama

Institute of Tropical Medicine, Nagasaki University,
Nagasaki, Japan.

Adult

orms

Life cycle of schistosome
Somula Egg
o&

gkLung
Ski ©

%o tal vain

J iracidiu

(&Q
CercaN/ Sporocyst

Schistosome priority antigens

S. mansoni S.japonicum
Identity Stage Function Identity Phase
Mouse
Sm28-glutathione ~ Somula Enzyme  30-60 Si28-GST Animal
S-transferase(GST) Adult Sj26-GST trials
Sm97- Somula Muscle 30  Sj97- Animal
paramyosin Adult protein paramyosin  trials
Sm62-1rV-5, myosinAll Muscle 50-70 sj62 Research
antigen stages protein
Sm28-TPI, Tricse  All Enzyme 30-60
Phosphate Isomerase stages
Sm23 All Membrane 40-50 sj23 Animal
stages antigen trials
Sm14-FABP Somula Membrane 65 Sj14 Research

antigen (outbred)

Why we use pigs I s
instead of rodents? /% /L
1. The rodents model is . ‘Q ey
different from human g:?\@
L Y s

schistosomiasis
- The life span of S.japonicum is
much longer than that of rodents.
(The pigs’ life span is around 40 years.)

- One pair infection of Schistosoma in mouse is
equivalent to 4000 worms infection in man.

(expected to be less than 100)
2. The pig is one of the reservoir host of
Schistosoma japonicum.
3. Ethical clearance

CLAWN miniature pigs

Developed by Y .Nakanish, Kagoshima Univ., in 1980s’

F1 (Landrace strain x
Great Yorkshire strain)

F1 (Gottingen strain x
Ohmini strain)

CLAWN miniature pigs

Body weight
1 year after
birth

CLAWN <40 kg
Domestic 150~200
Pigs kg

Established closed colony

Fecal eggs number (EPG)
in miniature pig infected with S.j

0O 5 10 15 20 25 30 35 40 45
weeks

Eggs excreted into
feces at 7 weeks
postinfection

Vaccine trial 1.

Attenuated Cercaria




Immunized group (3)

Ak

400 Attenuated Challenge
Cercaria 200 Cercaria

Fecal Egg
count

4 wks old :2.3kg~2.6kg

*Attenuated Cercariae
20krad (200Gy at a rate of 33Gy/min)

Control group (3)

Non-Immune healthy pigs

Delayed Type Hypersensitivity after
challenge infection with 200 cercariae

P-09 (immunized)

P-05 (control)

Fecal examination

EPG P<0.004
600 . i
Control
400
200 Immunized
0

4 5 6 7 8 9
WKks post infection

Vaccine trial 2.
Mucosal Immunization with
Cholera toxin B subunits
and Paramyosin

Cholera toxin B subunits (CTB)

1. No toxicity

2. Specific affinity for G,;;-ganglioside located in
GALT (could function as an effective delivery
vehicle for vaccine antigens)

'— A subunit

> / Gyi-ganglioside

i‘i‘i‘i I I’I‘I'I‘I'I'I‘I‘I I i‘i’i‘i

I‘I.I,I,I,I,I.I‘I,I,I‘I,I,I‘I,I,I,I

Cell membrane

Vaccination schedules
Immunized groups, CT+PM (3), CT (2), PM (2)

qst znd 3rd
Immunization

Challenge Perfusion
1. Immunization;
CT+PM: PM (500ug) + CTB (250ug)
2. Challenge: 200 S.japonicum Cercaria p.c.
3. Perfusion: Worm recovery, Tissue samples
Control group (2)
No Treatment

Vaccination schedules
Immunized groups, CT+PM (3), CT (2), PM (2)

qst 2nd 3rd
Immunization

Challenge Perfusion

1. Immunization;
CT+PM: PM (500ug) + CTB (250ug)
2. Challenge: 200 S.japonicum Cercaria p.c.
3. Perfusion: Worm recovery, Tissue samples
Control group (2)
No Treatment

Immunization procedure
-]




Anti-paramyosin antibody in
the intranasally immunized pigs
l.2|

0_8| nasal secretion

S-1gA
0.4 I . = IgG
0

Serum
I "19G
PM/CT PM PBS

Oncomerania hupensis (Jiangsu strain, China

Challenge infection to Miniature pigs

Fecal egg number (EPG)

—-— PM+CT
- CT
- PM

= CONT

EPG
2000

1500

1000

500

5 6 7 8 9
Weeks after infection

Perfusion 9 weeks after challenge

1D Vaccine Male Female Total % recover

49~ CT+PM Died at 7wks after infection

50 CT+PM 88 16 104 52.0
54  CT+PM 95 18 113 56.5
55 CT 80 31 111 55.5
56 cT 108 43 151 75.5
sg CT 86 30 116 58.0
59 PM 87 13 100 50.0
62 PM 117 22 139 69.5
65  Cont. 135 25 160 80.0
66  Cont. 87 30 117 58.5

Number of Male Worm

No. of
Male

150

100

50

0]

CT CT+PM (-)

PM

Number of Female worm

0
CT CT+PM (=)

PM

Serious Adverse Event Due to CT+PM

ID  Vaccine Lung Pathology
49*  CT+PM Died with Pneumonitis
50 CT+PM Pneumonitis

54 CT+PM Pneumonitis

55 CT Normal

56 CT Mild Pneumonitis
58 CT Normal

59 PM Nornal

62 PM Normal

65 Cont Normal

66 Cont Normal




Summary
1.Domestic Pig

PM + titermax: 40% worm reduction.

As well as attenuated cercriae vaccination
2.Miniature pig

Revealed to be Susceptible host.
Attenuated cercariae vaccine reduced egg
number.

Mucosal immunization decreased female Nagasaki Univ.
worm number.

K. Watanabe, M. Kikuchi,
Cholera Toxin plus PM provoked severe K. Ishii, E. Hamedo,
acute pneumonitis after challenge infectior R. Ubalee M. Senba,
T. lwasaki, H. Chen Y. Aoki

Y

Ryukyu Univ. T.Arakawa
Juntendo Univ. T.Nara




Albert Calmette
acid-fast bacillus Carnille Guérin
Mycobacterium bovis 15 231

Mycobacterium tuberculosis
Mycobacterium leprae

1999 7
WHO
850 180
98
10
persister
Pasteur
5
Behr MA et al., 1999
5 WHO
10
110 46
2002 1 62
2002
473,658 38,365
13,830 6,492
5,830 5,482
6

88%



DNA

Mycobacterium ulcerans
mycolactone

DNA

(Ag85,
MPT/MPB51) ESAT6 CFP10
(HSP65,  -crystallin) Mth8.4 Mth9.8
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Tsunami donztions sheuld be shared by all in need
(EEJ—2)

Victims of last year's tsunami are getiing more aid than people
caught in other "sifert" conflicts and disasters around the world,
and any donations should be shared by all in need, Dennis
McNamara, director of OCHA's international displacement
division, told reporters in Colombo. In Sri Lanka, those who flad
two decades of bralal civil war are getting listle help while aid
agencies {lock to help tsunant victims in the same area.
Worldwide, 23 million people had been displaced by war while
the same mmther again had fled natural disasters, he said, "The
naturat disasters get atiention which you don't get for the silent
tsunamis of Africa - Conge. Somalia, Sudan.” he said. "Post
conflict, if you wanl fe rebuild, you have to have popalation
stability. You have to get these people home.”
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Analysis of factors in the process of healing sadness
in those who experienced the sudden death of relatives
-interviews with the families of victims of the
Sumatra earthquake and Indian Ocean tsunami -

Hiroko Kondo ', Kyoko Namikawa® , Kanako Yamamoto®', Tomoko Abe*', Masahisa Qori®
Osamu Kunii ', Toshihiro Koga ™, Seiichi Bessho®, Kazuhiko Moji®', Nobuyuki Nishikiori®’,
and Shigeru Hirose®'

" Mejor in Nursing, School of Health Sciences, The University of Tokushima, Tokushima, Japan

? Sapporo Medical University, School of Health Scienses, Department Nursing, Sapporo, Japan

¥ Aomori University of Health and Welfare, Aomori, Japan

"'Nagasaki University, Nogasaki, Japan

“]apan Medical Associatino, Tokye, Japan

"' Research Center for Tropical Infectious Diseases, Nagasaki University, Institute of Tropical Medicine, Nagasaki, japan
"apan Querseas Health Administration Center, Yokohama, Japan

®Japan Querseas Medical Fund, Tokyo, Japan

" Oori Hospital, Kanagawa, Japan

Abstract Two families that experienced the sudden death of relatives in the Sumatra earthquake and
Indian Ocean tsunami were interviewed, and the kinds of factors in the process of healing that sadness were
analysed. As a result, it was discovered that, given the devoutly Buddhist nature of the area, the two
families’ faith worked to relieve their sadness. There was also psychological support from neighbours and

hope for the future embodied in the birth of children, which were also factors in healing their sadness,

Key words : Sumatra earthquake and Indian Ocean tsunami, experienced the sudden death of relatives,

sadness, healing process, interview
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