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double-stranded RNA (dsRNA) and a strong inducer of type-1 IFNs in vivo and
in vitro [55].

Type-I INFs are antiviral cytokines, and composed of the multiple subtypes of «
and the single type of . Cells make use of two signal transduction pathways to
express type-1 IFN genes, the classical pathway and the new IFN induction pathway.
In the first case, the intracellular sensors detect viral components in the cytoplasm
and activate interferon regulatory factor 3 (IRF-3) and NF-«xB which transactivate
IFN-p gene [56]. Synthesized IFN-f secretes and binds to type-1 IFNAR. Viral
dsRNA activates this signal through Toll-like receptors 3 (TLR3), RIG-I and
MDAS. In the case of latter, cells recognize viral materials with TLR7, TLR8 and
TLR9 expressed on the cell surface or in endosomes. TLR7 and 8 recognize viral
single-stranded RNA, and TLR9 recognizes double-stranded CpG-rich DNA [57].
TLR signaling activates IRF-7 and regulates multiple IFN-z and single f# gene
expression [58]. Synthesized type-1 [FNs bind to IFNAR and activate the expression
of numerous ISGs, such as the PKR, the OAS and the Mx, through JAK-STAT
signaling pathway [50]. These products control viral infection, for examples PKR
inhibits the viral protein translation, OAS degrades cellular and viral RNA and Mx
sequesters viral ribonucleoproteins to specific subcellular compartments.

Several investigators reported that fruit and insectivorous bats supported the
replication and circulation of high titers in experimental inoculation of Ebola virus
without any clinical signs [12]. In this virus, it was already reported that VP35
protein blocks activation of IRF-3 and PR24 protein inhibit IFN signaling [59,60].
Therefore, as the origin of some viruses, it is important to investigate the IFN system
of bats. However, there are a few basic studies subject to bat immune systems in the
world, including the [FN system.

In BPKC, the expression of only IFN-f mRNA was increased 3 h after poly(I:C)
treatment. In the case of Th-1 Lu, however, both IFN-z and f mRNA expression
were not detected at any time. This results suggested that BPKC had a capacity of
the responsiveness to poly(1:C) through TLR3, RIG-1 and MADS5 and expressed
IFN-f mRNA. But new IFN induction pathway through IFNAR did not reach to
the enough stimulation of IFN-x gene at 3 h after treatment. While, it was thought
that Tb-1 Lu did not respond to poly(I:C) through TLR3, RIG-1 and MADS.

To examine whether these two types of cells react to bat type-I IFNs and express
type-I IFNs mRNA, we treated bat type-I IFNs to BPKC and Tb-1 Lu, and
examined mRNA expression of bat type-1 IFNs at 0, 4 and 8 h after treatment. We
used the supernatant of BPKC treated with poly(I:C) as bat type-I IFN-including
medium. Briefly, poly(I:C) exposure was conducted in BPKC with DEAE-dextran
for 3h. After that, culture medium was removed and the cells were washed by PBS
and then cultured for 24 h with new 5% FCS medium. The whole supernatant was
collected and used as bat type-1 IFN-including medium (conditioned medium). In
the case of BPKC, IFN-2 mRNA expression was detected at every time and
increased gradually, while IFN-f mRNA expression was detected at 4 and 8 h and
peak at 4 h. However, Tb-1 Lu did express neither IFN-2 nor f mRNA at any time.
It indicated that the reaction of IFN-f was sooner for a reaction to virus or microbes
as soon as possible and that of IFN-a was longer for the expression of antiviral
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activity proteins, including the PKR, OAS and Mx protein, for long time.
Meanwhile, when Tb-1 Lu were treated with poly(1:C) and the conditioned medium,
these cells did not express type-I1 IFNs mRNA at any time. From these results, we
suggested that the mechanism from the recognition of poly(I:C) through TLR3 or
bat IFNs through IFNAR to the expression of type-1 IFNs was not working right in
Tb-1 Lu cell line, whereas BPKC did work. Therefore, it might be better to use
primary cell culture than using an established cell line to evaluate host response to
virus or microbes.

4.2. Epidemiological study of bats

Bats, the only flying mammals, have a great diversity and account for 20% of the
4800 mammalian species recorded in the world. During the past decade, bats have
been associated with a number of emerging zoonotic agents, including Hendra,
Nipah, Lyssa, Ebola and SARS coronavirus-like viruses. Therefore, bats are thought
to be an important reservoir of many mammalian viruses. Serological surveys of
viruses that infected bats have been already reported. Most of the surveys were
conducted by using neutralization test (NT) or fluorescent antibody tests
[9,11.61-64]. However, it is not easy to obtain the sufficient amount of blood
samples to perform these tests, because of the size of bats. particularly in
Microchiroptera (microbats). Moreover. these assays are not so suitable for testing
a large number of samples at the same time. For these points of view, ELISA is a
powerful tool for the serological survey viruses that infect bats. However, there are
no conventional ELISA systems, except the systems using protein G or competitive
techniques with monoclonal antibodies [65-68].

In our study, the ELISA system using biotinylated anti-bat IgG rabbit sera was
developed. We used polyclonal anti-bat [gG rabbit sera reported in our previous
paper [6Y]. The antibody reacted only with bat IgG, not with I1gG of other
mammalian species. The ELISA system detects the specific IgG antibodies of bats.
As there are few reports on viruses that isolated from bats in Japan [70.71], we
decided to use YOKYV as an ELISA antigen in this study. YOKYV belongs to Entebbe
bat virus group, the genus Flavivirus. family Flaviviridae, and was isolated from a
bat in Oita Prefecture in Japan in 1971 [70]. Before the virus was isolated, attempts
were done to 1solate JEV from bats by Oya et al., to investigate the possibility that
bats served as a reservoir for JEV in winter period. During this investigation, YOKV
was isolated from bats, Miniopterus fuliginosus, which seemed to be different from
JEV by serological analysis.

To examine the availability of the ELISA developed in this work, serological
survey was carried out on bat serum samples collected from the Philippines and
Malaysia. In this survey, 2.7% of the samples collected from the Philippines and
19% from Malaysia showed detectable levels of antibodies. Serum samples were also
tested by NT, and the correlation rate between ELISA and NT was 0.79. These data
suggest that YOKYV is distributed not only in Japan but also in other Asian
countries. However, the antibody titer against YOKYV was not so high in this survey.
And, it is known that antibodies against flaviviruses show cross-reactivity with other
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flaviviral antigens [68]. Therefore, to examine the specificity of ELISA, ELISA
substituting the antigen to JEV, which was widely distributed in South-East Asian
countries, was conducted. Although ELISA with JEV antigen reacted with the
positive serum against YOKV, the ELISA titer was much lower than homologous
titer with YOKV antigen. These results suggest that this conventional ELISA system
is useful to detect the specific YOKV antibody in bat sera. The method 1s so simple,
and easy to establish without obtaining specific antibodies against target virus. This
system has a possibility to be applied to other viruses by substituting only the coating
virus antigen.

4.3. Experimental infection of bats

There are few reports on experimental viral infection of bats except lyssaviruses
[53.72]. Although neurovirulence was observed in suckling mice that were
intracerebrally inoculated with YOKYV, the pathogenicity of this virus is still
unknown. Therefore, to examine the pathogenicity of YOKYV in bats, and to confirm
whether bat is an amplifying host for YOKV or not, an experimental infection was
conducted.

In this study, at first, surveillance was conducted on the sera collected from the
orbital sinus from Leshenault’s Rousette bats (frugivorous bats) which were kept in
our farm. These bats were kindly obtained from the zoo. The fruit bats were kept in
separate cages in the farm away from any other animal species. ELISA test was used
to exclude the bats which have antibody against YOKV. The results showed that
14% of these bats had ELISA antibodies. The seronegative bats were experimentally
infected with YOKYV, and no clinical signs were observed. Moreover, no significant
amplification of virus genome was detected by RT-PCR from the sera and organs.
These results reveal that YOKYV replicates poorly in bats, suggesting that bats do not
seem to serve as an amplifying host for YOKV. Our results coincide with the
previous reports on West Nile virus [73], conveying that insectivorous bats have
antibodies against the virus, but the level of virus growth is low.

Recently, Tajima et al. [70] have determined the complete nucleotide sequence of
YOKYV and compared the nucleotide and deduced amino acid sequences with those
of other flaviviruses. They concluded that YOKYV is genetically closer to yellow
fever virus than JEV, and is more closely related to the partially reported amino
acid sequences of Entebbe bat virus, Sokuluk virus and Sepik virus. Previous
phylogenenic analysis of the genus Flavivirus revealed that flaviviruses could be
divided into three groups: mosquito-borne, tick-borne, and unknown vector groups
[74.75]. Tajima et al. indicated that YOKV would belong to mosquito-borne
group, although YOKV is classified in the Entebbe bat virus group of vector
unknown group. Previous report indicated that Entebbe bat and Sokluk viruses
could replicate in mosquito cells in vitro [76]. These findings may suggest that YOKV
as well as Entebbe bat virus and Sokluk virus is related to mosquito-borne
flaviviruses. These facts might suggest that the fruits bats, which showed ELISA
antibodies, were infected by mosquitoes. YOKV might have other amplifying host
except bats, and mosquitoes might be candidate for an amplifying host for YOK'V.
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Further studies on virus isolation from mosquitoes are needed to confirm the
epidemiology of YOKV.
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Opening comments

Human beings are heterotrophic organisms that depend on animals and plants as sources
of nourishment. Most of our needs for protein and fat are now met by consumption of the milk,
meat, internal organs and other parts of domestic animals. We have had a long relationship
with domestic animals, some of which were already living among us when we started farming
the land 10,000 years ago. A look at that history shows that almost all current infectious
diseases suffered by humans have animal origins. In other words, diseases such as smallpox,
measles, and influenza that were once thought to be unique to humans, all pathogens
originate in other animals or share common ancestors with viruses infecting other animals,
There are also many infectious diseases even today that can be passed between people and
domestic animals. We humans do not inhabit a special world separate from that of other
animals.

1. From animals to humans

Zoonotic diseases are diseases caused by a pathogen that infects both animals and
humans (but natural hosts infected by the pathogen often do not suffer any adverse effects).
They consist mostly of diseases passed on to humans from animals, and diseases originally
passed on to animals from humans and then back to humans from the infected animals
(so-called recurrent infections, e.g. dysentery, tuberculosis, viral hepatitis, and other diseases
found in monkeys).

Zoonotic diseases include such well-known examples from ancient times as plague, which
is transferred from wild rodents (rats, etc.) to humans through fleas (and is by no means a
disease of the past, still being prevalent in the continents of Africa, Asia, and America), and
rabies, which is passed on to humans from infected dogs, bats, and other animals. There are of
course many other parasitical, rickettsial and chlamydial, bacterial, and viral diseases
affecting humans. In 1959, a WHO and FAO joint expert committee listed over 150 such
diseases, and now there are thought to be 500-700 noteworthy diseases. Infectious diseases
that have sent shockwaves throughout the world in recent times include diseases of wild
animal origin such as Ebola hemorrhagic fever (HF), Nipah virus infection, SARS, and West
Nile fever: diseases of domestic animal origin such as O-157, BSE, and HPATV: and diseases of
arthropod origin such as dengue fever, dengue hemorrhagic fever, and malaria. About
two-thirds of all viral diseases to have emerged in the latter half of the 20th century are
zoonotic, Infectious diseases of domestic animal origin such as salmonella, hepatitis E, O-157,
and BSE warrant serious consideration also from the food safety perspective since they
invariably spread through foodstuffs,

Retrospectively, it was in 1980 that the WHO declared that smallpox had been eradicated.
Though it is only one pathogen, this was the first time in history that mankind had defeated a
virus (though recently people have voiced concern that it has not been completely eradicated
ironically insofar as it continues to exist in the form of samples that might some day be used
as pathogens in acts of bioterrorism). With the development of antibiotics, we also became
able to suppress bacterial infections, giving rise to optimism about our ability to protect
ourselves from infectious diseases. In Japan too, the infectious diseases that were long the top
causes of death declined rapidly after the 2nd World war, making way for cancer to become the
No.1 cause of death by 1950. As circulatory disorders became the 2nd most prominent cause of
death, Japan's healthcare authorities began to focus more on welfare and countering cancer
and lifestyle diseases rather than infectious diseases.
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However, new infectious diseases such as AIDS and various viral hemorrhagic fevers have
emerged worldwide, and diseases such as dengue fever and tuberculosis have reemerged to
become serious threats to human health once again. Excessive use of antibiotics has given rise
to the spread within hospitals of antibiotic-resistant bacteria such as MRSA, VRE, and VRSA.
Given such developments, the WHO has revised its optimistic forecasts regarding the fight
against infectious diseases, and countries throughout the world have declared states of crisis
with regard to infectious diseases.

2. Factors behind the occurrence and spread of zoonotic diseases

Most zoonotic diseases can be traced to developing countries. The reasons for this include
increased contact with pathogens carried by wild animals in tropical rainforest and other
natural habitats during development of human production activities (Ebola HF, Marburg
disease, monkeypox), disturbance of ecosystems by rodents and other animals whose numbers
have been elevated by increased human produectivity (Bolivian HF, Lassa fever, Argentine HF,
etc.), establishment of infectious disease in cities of developing countries, which is normally
circulated between monkeys and mosquitoes in forests owing to rapid urbanization and
population concentration combined with poor urban infrastructure (yellow fever, dengue fever,
dengue HF, etc.), and rapid spread of infection from developing to developed countries as a
result of the rapid air transport of both people and animals (Lassa fever, Marburg disease,
SARS).

There are also contributing factors in developed countries, such as the keeping of wild
animals as so-called exotic pets (tularemia, plague, monkeypox, etc. transmitted by pet
prairie dogs), and contact with wild animals during outdoor recreation such as camping or
forest walking (Japanese spotted fever, scrub typhus, Hantavirus pulmonary syndrome and
Lyme disease transmitted by such animals as wild rodents and ticks, echinococcosis
transmitted by foxes, etc.). New infectious diseases have also emerged in developed countries
as a result of the pursuit of economic efficiencies in the form of intensive factory farming and
rendering of animal parts as sources of protein (salmonella, BSE, 0-157, ete.). In recent years,
moreover, we are seeing transmission patterns of a more complicated kind, such as the
Hendra and Nipah viruses transmitted from tropical fruit bats—up to now not known to be
carriers of pathogens—to humans through domestic animals.

The chances of coming into contact with infectious diseases in humans transmitted by
domestic animals such as pigs (Nipah virus), horses (Hendra virus), cattle (BSE), or chickens
(HPAIV) are much higher than for those of wild animal origin. Domestic animals are
increasingly raised for human consumption in large-scale factory farms, and once a pathogen
invades such an intensive rearing environment, it can spread like wildfire, with the likelihood
that its frequent transmission among hosts in such an environment will also facilitate genetic
mutation, making for a much more dangerous situation than in the past.

Even among wild animals, we might be facing new risks. For example, increasing
environmental pollution might reduce host immune functions, as a result of which a virus
that has up to now coexisted with a host suddenly begins to spread explosively (North Sea
seal virus, ete.), or environmental pollutants might elevate the frequency of virus mutation,
because they were frequently mutagenic chemical substances. This kind of possibility
suggests a need for conception change and actions different from earlier measures for
suppressing zoonoses and avoiding risks. Conservation medicine is a new approach to the
control of zoonoses that incorporates the concept of environmental conservation in the
consideration human and animal health.

3. Warning to humanity
The way in which zoonoses emerge and spread is changing in connection with the
expansion of human production activities, pursuit of economic efficiency, changing lifestyles,
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and so forth. In this respect, zoonoses have much in common with environmental pollutants
such as PCB, DDT, and dioxins. There is nothing evil about pursuing comfort and convenience,
but if in our anthropocentric pursuit of ever more advanced technology we continue to ignore
the need for balance and continue to destroy the environment and ecosystem, we are doomed
to suffer the consequences. Attempts to resolve issues by pushing the contradictions of
developed countries onto developing countries or by a country just looking out for itself are
already proving to be bankrupt. What is needed is global cooperation between governments
on countermeasures to zoonoses led by the WHO and OIE. National governments should also
be remind that to avoid covering up or failing to report outbreaks, or all clear declarations
under issuing premature. Other acts aimed simply at protecting one's own country’s
economy or calming the populace will in the end only raise the risks of a global infection
(SARS in China, HPAIV in Southeast Asia, BSE in the UK, etc.).

Even the USA, which has the most advanced infectious disease defense system in the
world and is home to the Centers for Disease Control and Prevention (CDC) that plays a
leading role in controlling infectious diseases worldwide, has not had an easy time controlling
zoonoses like West Nile fever that are transmitted through wild animals (birds and
mosquitoes). West Nile fever first appeared in eastern New York in 1999, infecting 7 people,
but by 2003, it had spread throughout the country and still shows no signs of abating, with
infections now standing at over 8,000 and deaths at over 200. The USA is also finding it
extremely difficult to suppress plague endemic to arid Midwest regions (being transmitted
between prairie dogs and fleas) and rabies transmitted by bats.

Meanwhile, the fact that SARS, which is thought to be of wild animal origin, spread
throughout the world in a matter of months demonstrates that national borders and other
artificial barriers are no obstacle to modern infectious diseases. HPAIV H5N1, the subject of
this symposium, has also spread from Asia to the Middle East, Europe, and Africa. The
number of countries affected, the scale of infection, and virulence that has enahbled it to
directly infect not only pigs but also humans, has prompted the WHO to issue dire warnings
about the dangers it poses. In addition to conventional downstream, end-result-oriented
infection countermeasures targeting people and animals (Ministry of Agriculture, Forestry
and Fisheries [MAFF], Ministry of Health, Labour and Welfare [MHLW]), in the 21st century,
zoonoses originating in wild animals need to be investigated from a more upstream
perspective that also considers the environment and the ecology of pathogens parasitizing
wild animals and natural hosts in order to develop more global countermeasures.

4. The path to controlling zoonoses

Including pathogenic microorganisms, there are currently about 1.4 million known
species on Earth (approximately 750,000 insects, 280,000 other animals, 250,000 higher
plants, 70,000 fungi, 30,000 protozoans, 5,000 bacteria, and 1,000 viruses). When one
considers the complexity of the ecosystem that these organisms have built up as the
present-day descendants of 3.7 billion years of life on Earth, it is impossible for we humans to
completely control zoonoses for the sake of our own convenience. Basically we need to
recognize the importance of biodiversity and seek to achieve a balanced coexistence with other
life forms.

Even so, we need to do what we can to control infectious diseases that endanger humanity.
The organizations charged with the responsibility of controlling infectious diseases on an
international level are the Geneva-based WHO for human infectious diseases, and the OIE,
headquartered in France, for animal infectious diseases and infectious diseases whose origins
can be traced to foodstuffs. Because OIE decisions frequently directly affect domestic animals
In various countries and trade in foodstuffs of domestic animal origin, the OIE also serves as
an affiliate of the WTO.
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The expert committees of these international organizations frequently use risk analysis
as an analytical method. This methodology was originally used to decide international safety
criteria with respect to humans for drugs, food additives, and so forth, but has come to be used
also in the control of food poisoning and infection by microorganisms. Risk analysis is a field
that merges natural science with social science, and is made up of three key aspects—risk
assessment, risk management, and risk communication. Based on a scientific, quantitative
risk assessment, the parties concerned (risk managers) consider cost-effectiveness and draft a
realistic plan that they explain to others in easily understandable terms, and attempt to
establish a more efficient defense system. In Japan after the BSE panic, the Food Safety
Commission was established within the Cabinet Office as a risk assessment organ
independent from risk management organs. International organizations are already bringing
together infectious disease experts and government officials from different countries or
regions in field-specific forums to consider measures for the sustained control of infectious
diseases.

However, the control of such diseases is basically a political and economic issue. As long as
poverty, famine, and war continue, there is little hope for improving public hygiene globally.
The path to controlling infectious diseases is one of international cooperation in the building
of standards and systems for global defense against such diseases that also respect diversity
in the form of national and regional differences in culture, national character, and everyday
life and customs.

5. Japan’s new zoonosis countermeasures

After the postwar period of rapid economic growth, dramatic changes in the social system
and values fueled the trend towards nuclear families and declining birthrate, and pets as
companion animals came to serve as substitutes for people. Then during the economic bubble
of the 1980s, in place of the traditional species of pet animals, the import and keeping of
exotic animals became very popular. Japan’s birthrate declined and population aged at a pace
that was exceptional even among the developed countries, and Japan also stood out from the
rest in the quantity of its wild animal imports. These changes in society and diversification in
lifestyles prompted increasing concern over the possibility that novel zoonoses would emerge,
and so when the Infectious Diseases Control Law was enacted (effective from 1999), in
addition to diseases transmitted between people, zoonoses too were considered for the first
time, and with an expansion of the Rabies Prevention Law, cats, skunks, raccoons, and foxes
in addition to dogs became subject to legal quarantine, as did monkeys. However, other
infectious diseases and animal species were not subject to regulation, and so when the
Infectious Diseases Control Law came up for revision 5 years later, stronger measures were
considered.

For this revision, data on infectious diseases, the realities of imported animals, and
disease risk assessment was obtained and analyzed. An MHLW zoonotic disease study team
carried out a first-ever zoonosis risk analysis. As a result, a total import ban was imposed on
all Chiroptera (bats) and rodents of the Mastomys genus (the natural hosts of Lassa fever)
from November 2003, and requirements such as import notification, health certificates, and
tethering according to risk level were applied to all other animals apart from prairie dogs and
civet cats whose import was already prohibited, and monkeys and carnivores already subject
to legal quarantine. In other words, unlike previous revisions which tended to simply increase
animal quarantine, the new revision applied import bans to certain species, tethering orders,
stronger measures against introduced animals and indigenous wildlife (migratory birds,
crows, etc.) including surveillance systems, investigation of animals in the event of outbreak
of a zoonosis, and stronger measures to combat zoonoses. Particularly the animal import
notification system and requirements for health certificates and furnishing of proof of
non-infection with certain pathogens effectively put a stop to the import of wild animals that
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had gone unchecked up to then, and this has proved to be an effective alternative to
quarantine as a means of avoiding risks.

With respect to wild and domestic animals within Japan, everyday surveillance is vital,
which means that it is also vital to establish an organization for diagnosing infections in
animals. With regard to high-risk infectious diseases, there is a need to identify high-risk
localities, localities in which animal intrusion is likely, and habitats of wild animals carrying
the infectious diseases concerned, and take comprehensive measures to combat the spread of
the disease, curb the number and habitats of natural hosts and animal vectors, exterminate
intruders, and so forth. This is a field that calls for cooperation between central and local
government, between MAFF and the MHLW, and between doctors and veterinarians.
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Summary

The recent changes of the social needs to the veterinary fields became a trigger for reorganization or integration of the
veterinary departments in public/national universities in Japan. The veterinary medicine has been promoted to raise basic

scientists and veterinary practitioners until now. However, in the future, bringing up “social veterinarians” who can work in

a veterinary public health, veterinary epidemiology or veterinary risk science has to be encouraged.
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SUMMARY

1. The leucine-rich glioma inactivated (LGI) family of genes encodes a leucine-rich
repeat (LRR) protein, proteins that are thought to be specifically involved in protein-
protein and protein—matrix interactions. Since amyloid beta peptide (Ag) has been pre-
viously shown to induce the expression of another LRR-encoding gene in neural cells, we
assessed how Af affects LGI gene expression in rat primary cerebral cortical cultures and
astrocyte cultures. Both RT-PCR and Western Blotting analyses revealed that AS robustly
induced the expression of LGI3 in rat astrocyte cultures.

2. Western Blotting analyses also showed that both glial fibrillary acidic protein
(GFAP) and apolipoprotein E (ApoE) significantly increased coincidentally with the Apg-
induced upregulation of LGI3. Immunocytochemistry showed that LGI3 colocalized with
Ap at plasma membranes and also with internalized Af in astrocytes. These findings sug-
gest that activated LGI3 may be involved in the astroglial response against AS.

KEY WORDS: amyloid beta; astrocyte; leucine-rich glioma inactivated; leucine-rich
repeat.

INTRODUCTION

Amyloid beta (Apg) peptide consists of 40-43 amino acids and is derived from amy-
loid precursor protein (APP). Ag is the major component protein of senile plaques
(SP), a characteristic feature of Alzheimer’s disease (AD) (Glenner, 1988). Since
Afis toxic to cultured nerve cells, some have argued that A cytotoxicity is the ma-
jor cause of brain damage observed in AD (Koh ef al., 1990; Yankner et al., 1990;
Behl er al., 1992; Mattson et al., 1992). Recently, Ag was shown to induce Lib gene
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expression in rat astrocytes (Satoh et al., 2002). Many studies have also shown that
astrocytes play an important role in clearing A from the brain (Funato er al., 1998;
Matsunaga et al., 2003; Wyss-Coray et al., 2003). Lib is a type I transmembrane pro-
tein that contains leucine-rich repeats (LRRs) (Satoh er al., 2002). LRR proteins are
thought to be involved in the promotion of specific protein—protein and protein—
matrix interactions (Kobe and Deisenfofer, 1994; Buchanan and Gay, 1996).

The leucine-rich glioma inactivated (LGI) family of genes encodes a type 1
transmembrane protein containing LRRs (Gu er al., 2002). LGI1, onec member of
the LGI family, is thought to be involved in lateral temporal lobe epilepsy in hu-
mans (Gu et al., 2002). Recently, LGI1 has been shown to assemble into presynaptic
voltage-gated potassium channels (Schulte et al., 2006). In contrast, the function of
other LGI family members in the brain remain unknown.

We have previously shown that astroglial responses against Af occur before
obvious neuronal damage can be detected (Kimura et al., 2004). This finding sug-
gests that the role of astrocytes during the early stages of AD pathology must be
very important, implicating them as potential therapeutic targets for the treatment
of AD. In the present study, we focused on the LGI family and investigated how
they are associated with the astroglial response against Ap. We also sought to con-
firm their nucleotide and amino acid sequences and to investigate their expression
patterns in rat brain. The rat primary cerebral cortical cultures used in this study
were previously shown to include both neuronal ( >90%) and glial cells (Negishi
et al., 2002). In these cultures, complicated interactions between glial and neuronal
cells occur, and synaptic interactions similar to those observed in vivo also occur
between neuronal cells (Negishi er al., 2002).

MATERIALS AND METHODS

Animals

Pregnant F344 rats were purchased from SLC Japan (Shizuoka, Japan). The
animals were maintained under controlled conditions (temperature, 24 £ 1°C; hu-
midity, 55 £+ 5%) in plastic cages with sterilized wood shavings for bedding. They
were fed a commercially available diet (CMF; Oriental Yeast, Tokyo, Japan) and
had ad libitum access to food and tap water. This experiment was conducted ac-
cording to the guidelines of the Animal Care and Use Committee of the Graduate
School of Agricultural and Life Sciences, The University of Tokyo. Adult brains
were used for in vivo studies, and fetal brains were used for in vitro studies.

Rat Primary Cerebral Cortical Cultures

Pregnant rats were anesthetized, euthanized by axillary exsanguination, and
their fetuses removed on gestational day 18. The brains of the fetuses were re-
moved and then transferred to ice-cold isolation medium (IM) consisting of equal
volumes of Ca’- and Mg’*-free phosphate-buffered saline (PBS), and Dulbecco’s
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