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B IR AR H B E T 5 2 L 25
MZEhTWB, ThoDZ &5 FhlkE
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A-B: REBRICH T HICEBES S UBARNERE, H40=21—0O DFh EThOKERRICHT
BB, BEICH > TH—FUSRL TH 3, ALBILIREIPSRLIEET, BIE-XZ N, BE-NX b,
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HILEAEDOREISER = 1 — 0O > DISZ 4 (Nishijo et al., 1988a,b).
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A4 INVAMEH/E Y, E B 200msec, EX M SLT: LNA—LIESD4ENE, #td, LN
—HUEBRVE >, 18, BREE); 0, RIBERIFA; -, RIBERA +, RBERE,

B: 1842 DM & L UHREEMEADRESEMY, B, &L UBREMRE, Th EnHmMEs L U5k
EMEFERV)DESORZVIDEEL SANBICUERNTH B, =1 —OLEEDKNMIFEFHRND
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Pathological evaluation on the distal peripheral nervous system in neurotoxicity
studies in rats '

Kunitoshi Mitsumori
Division of Pathology, National Institute of Health Sciences
1-18-1 Kamiyoga, Setagaya-ku, Tokyo, Japan

- Single dose administration studies are usually performed in the early phase of the
development of pharmaceuticals, ‘pesticides and industrial chemicals .to characterize
their toxicity. Neurotoxic signs.such as.abnormal gait and/or paralysis of posterior
extremities are sometimes: observed in the higher dose animals of these studies.
However, abnormal morphological changes.are not always detected in the nervous
system and skeletal muscles of these animals. under routine histopathological
examinations. This is probably attributable to the fact-that it is very difficult to detect
subcellular changes in the peripheral nerve-endings-such as motor-endplates and muscle
-spindles in light microscopic examinations. - Especially, neuromuscular junctions- are
the specific anatomical sites where toxic changes are first observed in “the distal
axonopathy” induced by various neurotoxic substances, but we sometimes overlook
such neurotoxic changes in: routine light microscopic observations. The following
experiments were performed to clarify whether subcellular changes can be “detected
morphologically in motor endplates. of ‘the lumbrical muscles of rats treated with 2,4-
dithiobiuret - (DTB) as a positive control or 2,5-di(tert-butyl)-1,4-hydroquinone
(DTBHQ) and bis(dimethylthiocarbamoyl)disulfide (thiram) that are suspected to
impair the distal portion of peripheral motor nerves.
DTB: DTB is a thiourea derivative which has been used commercially as a plant root
growth promoter, and has been known to produce a quick, reversible flaccid paralysis
resulting from accumulation of synaptic vesicles and smooth endoplasmic reticulum
(SER) in the neuromuscular junctions of rats after the repeated administration. DTB
was given intraperitoneally to Sprague-Dawley rats two times for 2 to 3 days interval.
Ataxic gait of hind limbs and paralysis of the posterior ‘extremity occurred in these
animals immediately = after the second - administration. In light microscopic
examinations, there was no marked.changes in the lumbrical muscles of these treated
rats. In electron microscopic examinations, most motor endplates were distended by
accumulations of dense-cored synaptic vesicles, abnormally swollen mitochondria,
intermediate filaments and branching, tubular SER. In the animals that showed
prolonged paralysis,” motor .endplates were destructed, atrophy/degeneration of muscle
fibers ‘characterized by disarrangement of - actin and myosin filaments as well as
streaming of Z-bands being observed in the lumbrical muscles. . -
DTBHQ: DTBHQ is one of the hydroquinone antioxidants that has been extensively
used in the rubber and plastic industries. It has been suggested that DTBHQ elevates
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cytosolic Ca® levels via emptying the endoplasmic reticulum pool and preventing Ca™
reuptake, and also by increasing the Ca™ influx from the extracellular medium by
activating the Ca**-release-activated channel. Since it has been reported that a single
oral administration of DTBHQ caused ataxic gait of hind limbs of rats, DTBHQ could
be expected to exert toxic effects on the peripheral nervous system. We examined
motor endplates of the lumbrical muscles of Wistar female rats treated orally for 5 days
with 80-mg/kg-body weight of DTBHQ by light and electron microscopy. There was a
decrease in body weight in the treated rats from the first day after administration, and
toxic signs appeared after the third day, such as adoption of a prone position, salivation,
lacrimation, and an abnormal gait and/or muscle weakness. No remarkable
macroscopic or light microscopic changes were noted in the lumbrical muscles of the
treated rats killed one day after the last DTBHQ treatment. Ultrastructurally,
neurotoxicity was characterized by loss of synaptic vesicles and mitochondria in the
motor endplates, and by destruction of the motor terminals. These results strongly
indicate that DTBHQ targets the motor endplates in the rat lumbrical muscles and
suggest that the resultant damage is responsible for the appearance of neurological signs,
such as an abnormal gait and loss of muscle control.
Thiram: Thiram is a dithiocarbamate compound which has been widely used as a
bactericide or fungicide in agriculture as well as vulcanizing agent in the rubber
industry. It has been reported that regressive changes of the sciatic nerve accompanied
by atrophy of the calf muscle were seen in female rats given diet containing 300 ppm
thiram for 104 weeks, but the mechanism of toxic action of this chemical in the
peripheral nerves remains to be elucidated. Female Sprague-Dawley rats were given
diet containing 1000 ppm and 1500 ppm thiram for the first 12 weeks and the next 8
weeks, respectively. They were fed diet containing 2000 ppm thiram thereafter until
67 weeks of the study. Abnormal gaits were noticed from 65 weeks of treatment
onwards. Electron microscopy in these animals revealed that decreased numbers of
motor endplates and muscle atrophy were observed in the rumbrical muscles. These
animals also showed degeneration of nerve fibers and Bungner band formation in the
sciatic nerves. These results suggest that thiram impairs the distal part of the
peripheral motor nerves and the neurotoxicity is characterized by “distal axonopathy”.
Based on the results of our studies, it was confirmed that the distal parts of the
peripheral motor nerves were first damaged in the neurotoxicity of DTBHQ and thiram.
However, we have to recognize the fact that it is very difficult to detect toxic changes in
such neuromuscular junctions under the light microscope. In this respect, electron
microscopic examinations are absolutely necessary for the pathological evaluation of
neurotoxic chemicals targeting the neuromuscular junctions, while the conduct of such
examinations was not described in international guidelines for neurotoxicity tests.
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NEURO-ONCOGENESIS IN RATS

Maekawa, A. and Mitsumori, K
Department of Pathology, Sasaki Institute and Department of Pathology,
Biological Safety Research Center, National Institute of Hygienic Sciences.

It has generally been accepted that environmental chemicals are most
important as the causes of human cancers. Due to the increased demand
for safety evaluation of these chemicals, many carcinogenicity studies have
been performed in the world over the last two or three decades using rats
and mice. As the results, many chemicals were found to be carcinogenic

and induce various tumors in these animals. However, only a few caused "

brain tumors. On the other hand, with the aim of establishing animal
models for human brain tumors, many attempts have therefore been made
to experimentally induce brain tumors in rodents and it has been
demonstrated that neurogenic tumors could easily be induced by N-nitroso
compounds such as N-alkylnitrosoureas in rats.

Hystological types of neurogenic tumors in rats
Recently, various tumors including brain tumors in rats were

histologically classified by IARC. Histological types of brain tumors
described in IARC Scientific Publications (International Classification of
Rodent Tumours - Part 1:The rat) are as follows:
Brain, spinal cord

Astrocytoma, benign/malignant

Oligodendroglioma, benign/malignant

Glioma, mixed, benign/malignant ‘

Ependymoma, benign/malignant

Reticulosis, malignant
Brain

Papilloma/carcinoma, choroid plexus
Cerebellum

Medulloblastoma
Cerebral meninx, spinal meninx

Meningioma, benign
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Sarcoma, meningeal
Tumor, granular cell, benign
Melanoma, malignant
Other neurogenic tumors such as schwannomas originating from the
peripheral nerve (nerve sheath), ganglioneuromas from the adrenal glands,
and esthesioneuroepitheliomas from the nasal cavity (olfactory epithelium)
are also classified in rats.

Spontaneous brain tumors in rats

Many chronic toxicity/carcinogenicity studies using rats and mice have
been done under the standard guideline for long-term studies. As a result,
a great deal of information concerning spontaneous neurogenic tumors in
these animals has been obtained. In general, spontaneous occurrence of
brain tumors is very low _in rats, compared with some other tumors, and the
high incidence strain for spontaneous brain tumors are not reported,
although the incidence and type of the tumors differ slightly among strains.
In many strains such as the F344 and Sprague-Dawley strains, the most
common types of spontaneous brain tumors are gliomas such as
astrocytomas and oligodendrogliomas, especially the former, and the
incidences of gliomas are at highest 2% in the historical data, although the
incidence increases slightly in the life-span data. Insome strains such as
the Donryu strain, however, the most common brain tumor is not glioma, but
granular cell tumor of the meninx. Similar results are also reported in
other strains such as SD-derived Tif:RAI rats. The results indicate that
astrocytomas and granular cell tumors are considered to be the most
common types in spontaneous rat brain tumors, and other types of tumors
such as ependymomas, choroid plexus papillomas, medulloblastmas,
meningiomas except for granular cell tumor, and malignant reticulosis are
extremely rare in this animal species.

In hﬁmans, it is well known that age and sex have an influence on the
incidence and type of brain tumors. For example, spongioblastomas and
medulloblastomas are the most frequent brain tumors in children, although
gliomas such as oligodendrogliomas and astrocytomas are found in adults.
Medulloblastomas and glioblastomas are more frequent in males than in
females, while spongioblastomas, neurinomas and psammomatous
meningiomas are common in females. On the contrary, in rats,
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spontaneous brain tumors are found more frequently in males than in
females and all tumors peak at the termination of life, but significant sex
differences do not exist in the type of tumors. '

Establishment of animal model for human brain tumors

In 1939, Seligman and Shear first succeeded in the induction of brain
tumors by intracerebral implantation of 3-methylcholanthrene in mouse.
Thereafter, this implantation method was extensively used for nearly 30
years, although this mode of administration resulted in various
disadvantages - in -experimental neurooncogenesis. - In 1956, the
carcinogenic potential of N-nitroso compounds was reported by Magee and
Barnes. Thereafter,. Druckrey and co-workers reported on- the
carcinogenicity. of 65 N-nitroso compounds in rats, and it has been
demonstrated that certain N-nitroso compounds, particularly N-alkyl-N-
_nitrosoureas such as N-methyl-N-nitrosourea (MNU) and N-ethyl-N-
nitrosourea (ENU), showed strong specificity for the induction of tumors in
the nervous system when they were given to rats by various systemic routes
of administration without trauma to the brain. In addition, Ivankovic and
Druckrey reported on the selected induction of neurogenic tumors in rats by
transplacental administration of ENU. Histologically, many of induced
tumors by these N-alkylnitrosoureas were gliomas and/or neurinomas, but
certain  nitroso compounds such as N N-dialkylnitrosamines induced
esthesioneuroepitheliomas, but not gliomas, in rats. The reason for this
difference between nitrosoureas and nitrosamines in the induction of
neurogenic tumors is still uncertain. However, their chemical
characteristics may be most important in the explanation of this difference.
N-Nitrosoureas are electrophilic reagents and do not require metabolic
activation. In contrats, nitrosamines require metabolic activation to
become truly mutagenic and carcinogenic.  Due to the very short half-life of
proximate carcinogens formed during nitrosamine metabolism, tumor
induction may become unlikely in the organs which lack the enzymes, such
as the brain. In addition, the volatility of nitrosamines may also be
important for induction of the esthesioneuroepitheliomas. Other
carcinogenic N-nitroso compounds such as nitrosoguanidines and
nitrosourethanes can not induce any. neurogenic tumors in rats. Since
then, N-nitrosoureas have been used preferentially for the experimental
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induction of brain tumors.

Neurooncogenesis by environmental chemicals in rats

It has been reported that some environmental chemicals can induce
neurogenic tumors by systemic administration in rats. They are hydrazo,
azo and azoxy compounds, aryl dialkyltriazenes, alkyl sulfates or sulfonates,

.and other miscellaneous chemicals such as propane sulfone, 1,3-propylene

imine, acrylonitrile, vinyl chloride and ethylene dioxide. Cycasin is a
naturally occurring azoxyalkane. To act as a carcinogen, it requires
hydrolysis to yield the aglycone, methyl azoxymethanol, which could induce
neurogenic tumors when given trahsplacentally. Other natural carcinogen,
aflatoxin B1 and pyrrolizidine alkaloids, also induced neurogenic tumors in
rats when given transplacentally and/or neonatally, although the incidences
were low.

Histological characteristics of rat brain tumors induced by chemicals

Histological findings of chemically induced brain tumors were generally
similar to those of spontaneous ones, while the former seems to be more
anaplastic than the latter. © The largest difference in the morphology of
induced brain tumors from spontaneous ones has been noted for vinyl
chloride. The histological type of brain tumors induced by vinyl chloride
was reported to be the neurcblastoma, which has not been observed
spontaneously. However, more detailed histblogical observation will be
needed for vinyl chloride-induced brain tumors, because no neuroblastomas
could be induced by nitrosoureas.

In induced glial tumors, astrocytomas, oligodendrogliomas and mixed
type tumors are common. Until now, several attempts have been made to
identify the cells of origin of experimentally induced gliomas. As a result,

it has been suggested that undifferentiated, oligodendroglia-like, mitotically

active cells of the subependymal plate are the most susceptible target cells

for N-nitrosureas. Microtumors, which are found mainly in the

perivascular area and rarely in the peripheral brain tissues are composed of
small cells with round dark nuclei and scanty cytoplasm
immunohistochemically negative for Leu 7 and GFAP. Prviously, we
reported the histological characteristics of gliomas induced by continuous
oral administration of MNU in F344 rats. Histologically, the majority of
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macrotumors more than 1mm in diameter in the rats were diagnosed as
anaplastic astrocytomas and glioblastomas. Immunohistochemically,
tumor cells were almost negative for GFAP, while ultrastructurally
neoplastic astrocytes contained glial filaments. - In contrast, brain tumors
induced by transplacental application of ENU in F344 rats were
immunohistochemically demonstrated to consist of undifferentiated cells,
astrocytic-like -cells, oligodendrocyte-like cells, and two distinct types of
vimentin-expressing cell groupings termed as perivascular small cell nests
and large cell nests. Co-distribution of vimentin and GFAP was sparcely
observed in the astrocyte-like cells, which suggested an immature glial
phenotype. The result suggests that so-called ENU-induced gliomas
originate from pluripotent germinal neuroepithelium.

Possible hazards of neurooncogenic chemicals for humans

The etiology of human neural tumors is still unknown. In general,
environmental chemicals are considered to be most important as the causes
of human cancers including brain tumors, as mentioned above.
Experimentally, some chemicals can induce neurogenic tumors in rats by
systemic administration. Epidemiologically, a few reports suggest an
excess of brain tumors in some occupational groups such as rubber workers,
vinyl chloride workers, and petrochemical workers. = The high susceptibility
of the developing nervous system in rats to neurooncogenic chemicals may
represent the fact that brain tumors is one of the most frequent neoplasms
in children. Earlier, Rice and Ward reported that women of childbearing
age and young children may be at particular risk for these neuroconcogens,
Swenberg et al also mentioned neurogenic tumors of the adult human beings,
as well as of children, may be due to transplacental exposure to
neurooncogenic agents. As mentioned above, N-nitrosoureas are the most
potent neurooncogenic chemicals in rats, and their precursors are in the
environment. Preston-Martin et al reported on the relationship between
N-nitroso compounds and childhood brain tumors, based on a case-control
study of over 200 mothers of young brain patients, and the result suggests
the possibility that N-nitrosoureas and their precursors in the environment
may be implicated in the etiology of human brain cancers cannot be
dismissed. On the other hand, Gold et al suggested an association
between childhood brain tumors and either intrauterine or childhood
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exposure to barbiturates, In our previous study, however, neither initiating,
promoting or syncarcinogenic activity of barbital could be demonstrated in
rats when it was given transplacentally, or neonatally. It has also been
suspected that exposures to electro-magnetic field increase the risk of
childhood brain tumors, although Nasca et al reported that an
epidemiological case-control study failed to show any consistent association
between childhood CNS tumor risk and parental occupational exposures to
electromagnetic fields or to hydrocarbons, or employment in the aerospace

industry or pulp and paper manufacturing. Further experimental and

epidemiological studies should be needed in the investigation for the etiology
of human brain tumors.
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Selective neurotoxicity of MPTP to substantia nigra in an animal model
for Parkinson's disease

Takahiro Fukuda, Junko Takahashi, Junichi Tanaka
Division of Neuropathology, Department of Neuroscience, The Jikei University School of Medicine

In 1979 a single case of parkinsonism occurring affer intravenous self-administration of an illicit narcotic analgesic
was reported. In 1982 several young adults in northem California mysteriously developed a profound parkinsonian
syndrome after intravenous use of what was purported to be “synthetic heroin.” Assay of the drugs identified 1-methyl-
4-phenyl-1,2,3 6-tetrahydropyridine (MPTP) as the probable toxin. This compound is a by-product in the synthiesis of §-
methyl-4-phenyl-4-propionoxypiperidine (MPPP), a potent meperidine analogue.

Each of these patients displayed a characteristic clinical syndrome with at least two identifiable stages: a phase of
acute insult and symptom evolution, and a subsequent chronic phase. In acute stage, all patients noted a burning
sensation when the drug was injected intravenously, a symptom they considered unique. The immediate subjective
effect included a heroin-like euphoria, but was more dream-like or “spacey.” Disorientation, transient shadowy visual
illusions, hallucinations, and “blurring”” of vision were also noted in some patients. The initial motor syriptoms included
intermittent jerking of the limbs, increasing *“slowness,” or both. Episodes of sudden jerking of the extremities typically
disappeared in a few days, to be followed by slowing and stiffness, difficulty in speaking and swallowing, and ai times 2
tremor. Progression of stiffness and slowing continued over several days to 3 weeks. In chronic stages, these patients
displayed virtually all the cardinal motor features of Parkinson’s disease. Although clinical manifestations varied from
patient to patient, this kind of variability is also characteristic of Parkinson’s disease. Furthermore, asymmetries,
particularly of tremor, were not unusual. Other phenomena seen in Parkinson’s disease, such as improvement after sleep
and worsening with fatigue and siress, were present as well. Less common features of Parkinson’s disease were also
seen. Physicians noted episodic extension of the head and neck (usually seen in the postinfectious parkinsonism), axial
rigidity (seen more often in progressive supranuclear rigidity), episodic diaphoresis or eyelid apraxia (seen in secondary
parkinsonism).‘Freezing,” “paradoxical kinesia,” “dystonic posture of the feet,” and “kyphotic posture” are uncommon
in the first few years of the idiopathic Parkinson’s disease, but these features were seen unusually early in MPTP
intoxicated patients. In pretreatment condition, all patiertts would have met the criteria for Hoehn and Yahr’s disability
stages IV and V, which are usually seen after 9 and 14 years, respectively. The most extraordinary feature in the patients
may have been the absence of more widespread CNS dysfunction. Among known exogenous toxins, only MPTP
appears to produce a pure and permanent parkinsonian state.

MPTP is not the actual toxin but a protoxin. MPTP, the lipophilic molecule, readily crosses the blood brain barrier
and is rapidly converted by monoamine oxidase type B (MAO-B) to 1-methyi-4-phenylpyridium (MPPY), the true toxic
metabolite, in glia cells. The dopamine transporter protein mediates the uptake of MPP” into the dopamirnergic terminal,
where it coneentrates in the mitochondrial matrix, causing inhibition of NADI CoQ1 reductase (Complex 1) and
depletion of adenosine triphosphate, resulting ultimaiely in neuronal cell death. MPP* also inhibits the activities of
tyrosine hydroxylase (TH), aromatic L-amino acid decarboxylase (dihydroxyphenylalanine decarboxylase) and
monoamine oxidase. Acute exposure o MPTP selectively reduces the dopamine content. In contrast, repeated MPTP
doses also affect the brain noradrenaline, and serotonin neurons. The biochemical changes produced MPTP are similar
to the changes in Parkinson’s disease.

In Parkinson’s disease, the substantia nigra and locus ceruleus show atrophy and marked loss of nerve cells,
especially pigment-containing neurons, in association with the gliosis, presence of free melanin and melanophagia.
MPTP produces pathological changes in these pigmented nuclei similar to those observed in Parkinson’s disease.
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Ultrastructurally MPTP-treated monkeys show the atrophic nerve cells, which have a poor nuclear chromatin content
with increased folding of the nuclear envelops, and decreases in the numbers of cytoplasmic organelles, such as
mitochondria, rough endoplasmic reticulum and ribosomes. Immunohistochemical studies of MPTP-treated anirnals
revealed a marked loss of TH immunoreactive cells in the substantia nigra, locus ceruleus, hypothalamus, retina and
cerebral cortex. Eosinophilic inclusion bodies resembling Lewy bodies have been seen in the substantia nigra of aged
primates exposed to MPTP. Ultrastructural examination shows that the inclusions are filamentous, but not identical with
Lewy bodies. MPTP-induced parkinsonism bears a greater resemblance to Parkinson’s disease when the toxin is -
administered to aged animals; it does not, however, cause cortical Lewy bodies or degeneration of cholinergic neurons,
changes typically found in Parkinson’s disease.

The key features of MPTP’s mechanism of action include its oxidation by MAQO-B to its active moiety MPP* and
its subsequent accumnulation in mitochondria of dopaminergic neurons, where it acts to inhibit complex I of the
respiratory chain by binding to or near the rotenone-binding site, MPP* also inhibits a key enzyme o-ketoglutarate
dehydrogenase (0-KGDH) in the Krebs cycle. A decrease in a-KGDH activity could lead to inhibition of succinate
dehydrogenase and impairment of complex 1i function. A defect in both comnptexes [ and IT would be of greater
significance than an effect on either mitochondrial complex alone, and might be sufficient to lead to a bioenergetic
detect. Complex I inhibition can result in increased intraceflular calcium, foliowed by increased free radical production
by mitochondria and activation of neuronal nitric oxide synthase. This can, in turn, lead to increased production of nitric
oxide, which can then react with superoxide to produce peroxynitrite. Peroxynitrite can mediate electron oxidations or
tyrosine nitration. These lead to oxidation of proteins, lipids, or DNA., all contributing to cellular dysfunctions.
Decreased proton pumping secondary to a complex I defect could cause a drop in the mitochondrial membrane
potential, which has been shown to be an early, if not the earliest, event in apoptotic cell death. Indeed. recent studies
using complementary techniques to detect evidence of DNA cuts and chromatin clumping have demonstrated that
MPTP-induced cell death in mice occurs via apoptosis. MPTP-induced cell death could be prevented by co-
administration of antioxidants or excitatory amino acid antagonists for neuronal nitric oxide synthase inhibitors.

The discovery of MPTP has led to extensive studies on the involvement of exogenous factors in the manifestation

.of Parkinson’s disease. Tetrahydroisoquinoline (TIQ) derivatives have been assumed to be substances closely involved

in parkinsonism because TIQ, structurally similar to MPTP, has been reported to inhibit mitochondrial respiration,
decrease the activity of TH and produce parkinsonism in experimental animals, as does MPTP. However, long-term
administration of TIQ does not produce neuronal loss in the substantia nigra and ventral tegmental area. B-Carboline
derivatives are also inhibitors of complex I with variable potency. These compounds are contained in plants and foods
and are easily transported to the central nervous system. 3-Carboline derivatives are increased in cerebrospinal fluid
from Parkinson’s disease patients. Salsolinol derivatives, formed from dopamine and acetaldehyde, are also increased in
the human brain and the cerebrospinal fluid from Parkinson’s disease. N-Methylsalsolinol, a methylation form of
salsolinol, is very toxic to the substantia nigra in experimental animals. The polymorphic cytochrome P450 isozyme
CYP2D6 effects the detoxication of MPTP by N-demethylation, the product of which cannot be converted to MPP”.
Some Parkinson’s disease patients have a relation with the mutant alleles in the CYP2D6 gene. The MPTP-like
substances could be arisk factor for developing Parkinson’s disease.

MPTP produces an experimental model of Parkinson’s disease. MPTP reproduce s most of the clinical symptoms
of Parkinson’s disease as well as the main biochemical and pathologic hallmarks of the disease. Although the MPTP
model departs from Parkinson’s disease in several aspects, the current urdersianding of the MPTP mode of action
proposes that the neuronal death of Parkinson’s diseasg results from a complex interplay among mitochondrial
dysfunction, oxidative stress, energy failure, and excitotoxicity.

ILSI]. 12— (No.60) 99.9



Lfe Scrence & Laalily of Lofe

I'ﬁun#&i%\d)ﬁﬂmz DN Al
wFHE%z%J

T0ND5 Z2MHEROTHDERS
ILSI JAPAN/N A7 7/ OY —EEE. MEDIFSEE

TENYOFIN—
[Lst v —|

CCNETOREMBRENTOET, SHETIEBTE0,
N0.53, p.66 ~ p.75. No.55, p.97 ~ p.103
No.57, p.60 ~ p.66 . No.58, p.80 ~ p.85

FTE REMHBROZAHFEAEICEAT
3RS

1. I

AEIZ, BOBHORT, BHPRAE., &
RERL VS FHEERACT, BIEYRRSE.
BERMAEN L ERRER L & 25 WEROK
RebBIhoT&k, WAeH, HAOIZLT
WAHRRERIE, TRTZhs BEREOREIC
BLTWBLEEH>THBEETIEAV, HEIC
BoT, ZOHRRBED—DL LT, ##zA
DNAHT & WS EFBFEBRRE SN, M
# % D N AFiffiz, ﬁ%®§h¥%ﬁ Hy 1z
WA F IR EXRED ., X510, BETF
REAIV - LT 5EMTHE, ZOH

B2k T, REEDER L k- Th-fE%
MAHEEALLE, #ROBEEBNTIXE
T Lo -RENER S, FREER
NERE T REE kb, 72, HRODERE
BERTIR., FRRIS VLRI ZDT,
HEETHHEDMC, EE UL Ak
WHOEEK LD, BETIEFEIEZTHE
ML E N7 DOBHBRT 2SR H 72D
IZxt U, ## A2 DNASER T2, B S
N HBMEETFOAEZREL, ZDBIETFL
NIk 2<{EHCHBHRIEONSE, 2D
HT, REOBHEETIEI bhar 1T
HREEL ) 20 2 BB 5 LB TH S,
ZD &S NP EROHEEL DN AHEMIE

ILSI. 1/L2—

Application of Genetic Modification
for Food Microorganisms Part 5

(No.60) 99.9

Task Force on Biotechnology



LrfeSerence &2 Laalidy of Lofe

HHCRAICHIE ED S, [MEAEKRZD
EDERIEVEA L [REFHEDIZIR > TH
BEIBERTIBAIIIONTL, BEEBDOER
o0 o 2 1B 1= WS | RO Ay g’ =t 1 Rt = G
#Z R E OB E S TICHIBICHE - T
Wi, —h., B A RICBL T,
HEARZIZUHWTHhDETY F ZIF21HIE
XhTuhv, LALARD, RROHBT.
WMEMDOR-TRINIKE L. REFEADEE
EWEREROHATERRMEYHEZ
ROMENRRAIZEZ Ebh T3, §TTI
FERIZIEY 3 RS HE YL 2 kOB %2R
HEINTED., ERLIF-A TS,

ZDE S EBERDOY LILSI JAPAN/ YA F+ 7
s uY—fREE MERSRE TR, Zh
F TAENZ 3T TR SMAEM DO #% 2 DNA
HMiDIeH., FiZZ0oREMHERIZOVTE
BLCE:-, KBTI, ZThETOHERLEE
L., BIEEN R Y 5 ERL 2 REWHERD
Z 72 RUFHEEIZ DWW TIET 5,

2. REMBED - HDEKRNERS
21 EEHIF%SHT

ILSI JAPAN/S A & 7 & 7 1 ¥ — B8RS
EYFFIRE LTOREE T BH1IZ. Bl
RO =D DEENE L HFIZOOTHEZRL
72,
RERADPBHEFATOIZLTNE D
. BRSO BN A R VRN 2 %
TE b TIEIEL, RONEBRENHSLD,
Thbb, [ZhE CEOBANRTE TRIES

Ah ok hbRETHBIL VS EDTHB,

BETIhE. ZO'BER I ZHN, BEWHER
DO E ST BDTH D, 2D LI,
SR & 5 1/ 2 DNAE i 2 IGH L -85

Js0

DREMFNA B I L5, 2 LT 5HX
XREMFMELIBT LIHLIN TS D
FTRAEVWENWS ZE2BHKL., ARRORE
MEFMT 2 DR EERL TS,
$TICERE S, HBICHE S T3k
Z DNABIC F & RO REWEHE CId &
DESIZEBZLRNTOBDTHA S5,
HATIZ1992F4 H 12, [#H#2 2 DNAFE G

- RRR BN O T EEHE S OEH

2FAE &, XU TRl 2 DNABTG &
MAERLENS, ZOREITCIREBR A kE
DEDERIBEVIGE NITRE Tz,
19962 H DWET TIHEFHEMICER > T, Mk
ARZDIDERTIHFAIBEEFhE LS
Kot, ZOFEHI. REICHE>TEET
HEmih-gER LS A2 LT, ERHIZES
2EDTH 5,

ZOfEsty, MBAROREMEHEFRT S
BT, ZOBRPO—DL LTEELTVHSED
2 [EEORIZEM] L0 BEaTHB, 20
B, MEORMALENSG & LT, 5
TEHENZARPLEMR IV T ENERIET
HHILEEWHTEIEDTH S, Thbb,
[BAENBEFORENR LI DI o> T
T, TORBEFEENICEEEBICEETH S
EVWIRERNLHEG /R TAHBAICIE. 20
MARmIAROREHITORFBEAELEZ
ENhB] LI EZHTHS, 20 [FEN
[F%M: ] ($Substantial Equivalence®iREE T »
D, EEMICEBRMEh =S TH 5,

J1|

22 FEMFRFEHORES L & RMEDHIREZ
PR H

BT L R OREEFE S . [H#R
Z DNA$ZHIS H & & - B IR O & VT

ILSI. 75— (No.60) 99.9



LoffeSarence £ Laalily of Loife

et | DIERER Ficd v, B Aafkz
RTORBRIZESTS Sh-[EENR%M D
MESEHEHT 20, ZOREUERD =D
ERYTHBELELLND, Thbb [RE
BIRISM] BHERATZ I E 30k, BEM
DY EREL FTREXTH S,

ZRTIE, ZhETOREFEST 5E%
20, RRMEYHEBRZAICHRR THE
TEHENZEFIEZIZHBDESL I », HifkE
LT, ZZTEIWEDI. AMMEMIE
BEDTH B, ZUWHIC. X BT
MABRIGKERTI2HA L EE BRME
YR AR ERTIBADEVEEZELTAS,
W AERTHIHE. REAERLAZELTE,
FHELOBRS TICHEEIERGT T3 H
> T3, WEYHRAABOBRNTRE#HE B Z
Bot-, WHET2ZLi2b0B%50., Zh
LT, MAEMEE - F FERL LB
. BATREE B Z kv, 2O AR
HLTWAHREEHSE, £/, IO
KIICHAZLEABI T2 8EE ) v
FOOEDIZLTWAERED LS BV, K
5T, BEMEWESH I AOREMEEHRRT
% LT, YRR, BABRETFOREED.
FEZhIc K-> TEU SRBEM LS E DY
BRMIEICMA T, MESBEZE TS L0
YRR & BRI B Z LA TELN, M.
WBERIMIE IOV T, BRIC & 5 H5 8t (19964
2AYOBREETH D . O TRl B
EEZ 5,

EESERINBE, 2 DEDRIER

KO > TIRRT 555, —IZEE~

FEH/BICEL, TITHEL, BARERL
DHEAEEREEZ TARMELS 5. Zho
YO RGN TOZEEHETRO AP H R T &

ILSI. 1 /L2 — (No.60) 99.9

D, REWEHERT S LTHS 2OXELK
Wond, RICERETNE M, MiB1ko
BIZFRBENEEEICRIT T 2ME L &R
EYIBRZ RO 7 0 - S IZRITTRET

BbHB, 61T, EE,LOHEBEICES X FIZE

ZEEOHRT, NBFICHRIL I 258D
5DT, BREANODHELERETHINETHS
LEZoN35,

23 BIETBITLBEATO-IANDOEE
WAEBOEIZTFDORD LD, BIZT#BIT
X, SETHBANZEIIZ, BRFICAOhSH
K TH5, TOBBIIZIBAEE, WEEA,
BEERE, MEmAeSrErohs, BET
DRITIIERRTHENIZKEZ > T 5 18
WRHBEH. AHORVWARDERTKE &R
EARETOHAENWZ Eh 6 BRRUBEME
MIROBETRITEVSBEENS -2 LT
L. BT LEThAEEEET S L3k
v, LA L, MBAKOBIETHIRES L L
T3, MBI > OBFHENSL BV
PREEWERIZET S EEL6NMS, ZhE
TOWRT. BITHENBOVODIL, BARE
HTI2IF, 77—V, BAREEEEEL
T T IZAINBEETIHRATHEZ &
NbhoTnb, 2. P IV ARY VR
ABH s EDEBEFERITHELED S Z
EHRHION TS, METHL, ZThEDH
THRETNEBTHREI BHEER X DD TK
WEWNWSZEThDB, £oT, BITHEELRK
THEL § 572012, ARMAEYEER L KRIIE
Tt T3RFEETEVEIFEEIS
RNETH 5,

o2, T—BABIBEFRGRMEDIZHE
TLERATE., BREMEVEL S EVWES

s



Lfe Scrence £ Laalily of Lofe

12, BABIEFICLIBEEDITBEINETH S,
HAGEZFIZAEEEY S 2T, RBE
WORERVEREINZERIZSEDLNE
DIZFRBENEXTH B,

MEn LSz, BIEFOTEEML2 T2 3[R K
L, PORELBETOAEEBATE LN
S_EHOWKREAEC-AERWMEMHBAIAT
£1oNBREME. BN 23R T
RRAEZ > TBZhE L CRI% $ 21k
FRPLEICAD, BRELTOREM SR
XhstErioh3,

RERHEENL B, ZOHIZEEH
2EE-ARBEHDOL X, HILENTE
W, 72320 ML NBNTHBET S
Z&idkn, LL, 6BTRRZEHIZ, —
HOBRMEMN 70— 5 I BL 52 5T
BHREETERY, 7L, 7u—-90%

ft=BEELr I RRAFHT L LRI
T, ABEICLE 7u—50RESE L 70—
TOEAD—FITHD, ZZ THEIZTHIN
L, BEEMEMHBRBIARICL S TS5
ENBZT7Ta—-5\DEHETH 3B,

Tid, 79— INDOEZEOIEN % Pk
U, REMEAHRTBIZIESTERETH -
A9, RIT0, BREFBITLEEK. BEX

CMABIRT L REBEEOMAA D ITIRE

TEILRBELELNS, ThDE. BL
BB AE L TRENAIAL A AEEITHL
T, SYR IR R R BEY OB A &
TREMPHERENTOEBETEEA L
LDICERANRXTH B, '
LaL, £LOBRSBAT O — 7 10 HE
252 3TBMLASBIZE b5 T, BB
B3 2 DR FRBENTSRE E TS
bIFTIREV, -7, BELHESBETD

xR ERBEVERIGERT 3BEICH T 5 RS

M. 7UVALE-FRYE, BRBEEAORKE, ARICFHEIW T 2ESR

FFEPLHRERIOR L EOWE, EAlaHE, EES

izl R SR ME, RENOYES

|- EEOREN
|| #®
7| x| F
o | g | k| N7 F - 0kEk
%
EAW | waeEToret
WM | e wES
IO I R it PR Yo% N
x|
i |tk
th

BETFEVMOBRY T LVAX -FRNE

AT ORITHE
BR7O—FICRITTRE

ILS]. 12— (No.60) 99.9



LofeScrence L Laality of Loife

FRE. 25 DEBEDIn vitroD ZEl 7211 Tt
KA EREVEH WL, ZhETOZLOHME®
5, BEEORI ZAMERIELAL KL
Bbhdn, BRTlR, BERRPEFRH
MIOBIZ A & DERFMASETS 2 5,

3.%&8

INETHRNTERE L SIS, BRMEwH
B BBCHRROREMEE. FEOESEHED
BMETHW EhERETHD ., PERDIEEHT
HEAMIZIFHMIEETH S, THIZEETH
BMEMBE T, ThETOROHF L
3% 5 b o -HMEICRREAT 28R FOBT
EERNT O -5 PN BRENDEREL#®T S
=%, RELBELBIETOHAGDELL
FREAEMNITERETHS, Thbd, BE
FEGMEY. EABEFIZAIERERS]HH
57T, REEMOREUNDHER AR
IZSEDHLWEDIIEERETH 5,
HEIRAT, R1ICERMEDHERE LK
ICHARSOREMD-HOFEMER 2+ E L0
7zo HIRD & 5 IZHEARIZITRER DO FEEHZHI]
D, MAEMBAEOMETH 2 BETFORITE
Ta—F\OEEFEZEEIZAN, HHAEM
L7,

4 .8bHijic

1997412 A IS AEB A BME L 28T D Iid,
LD B BME O Z DNAB OIS
IZDWTHEEL L, TRBmERET L, Th
25 HEERZB L 7285, BEDOSTHYFED
EhEERZ L, ZOBMICHELEA, EH

ILSI. 1 JL 2 — (No.60) 99.9

BBEIZZELTWE EEZ OSN3 BEMEYH
Bz AROREBIML-LBbh3, thosy

FHyabs, [BRPICHBAGIFEL &

WL FRERTHEMOMBRLAERTEBAID
BEHE, ZOBERHMOLENFIZL-T
BRAEDBEAT L, LA LERS., REERRE
YEETH 5 HAHF I T2 Mt
WMaERTBBEIOFERLOEBEEFAL ZLOR
FiTKZ W, £/, BHRATEHIh AHE8HT
S, WOREBEOHBH I L1 THELR
T Z LIS DT, BRERILCES
%, REMARFERLZEHTETAEZ
55K,

DL EERDL L, BAIZ, kb2
R R > T A R A % 1A
DEEHICOOTHER - EEL L&, &
BTSNz &IIC, Ek BRROREMWIE [/
BE| Itk TEMFIFONTWS, RELA
YRR L RDOERIE., 2o Z izl
THIELTHRELRDBEZEALOND, KT,
RETHRNRZEIIIRELBIRTF2RELTE
FIZEAL-RRHEDHEE L RICRET S
ZENRFETIIRYETHAH>EZEAZ, 2D
kO BHOBRE L K72,

5%, i 2 DNARHOR S ADIGH I
L, Hffiic koS3 2 & nTHE
Ehd, Thicebe T, &7 — 2 OERH
Koh, Zhad oL -Reda ko
FESIZEFENENEIRETHS, ZhiZK
5T, M4, RAEERNORREEZT
BILENTEBDTH 5,



LofeScrence 2 Laalily of Loife

HHDBHISE

ILST3—uy/ 5D T#RER™TROHARBRE SHIZHRT 5 FRETY,

ILSI A—Ay/NACHYALA X E/ 577X

[HBS DS & e
(1 : BIhKEBRMORR)

DIETARY FAT

SOME ASPECTS OF NUTRITION AND
HEALTH AND PRODUCT DEVELOPMENT

—B R—

L oic
mAREEE & % DRREMRME DEEDBREFICH T 3 IBHORE
MFEIALAFO-NICHTEEEEHON
RIED KR
HADYZIICHT 2 REEHOZE
BELEER - EBY A COBR
BEEIANF A EDRIMR

BEh L imiRE
JAEREMOREN L Br
BERFEEBUCRET 28T OELICH T ZEXRORIS
HAEHEE 2 B ¢ 5 BRI LEY

BERPDMEEDHEEE
T = INOYCT 5

g & EHTIRE L X EY

EAgV B EN—X & L EiEELUY
IECE Y

FEREER

BHERIZ AR D38 L RRRT RS RIC L 5, flifid (EB) JBE-THBRISELET,

ILSI. 1L — (No.60) 99.9



LifeSerence L Laality of Loife

SEOEH v

BEOXHK

ZEHH it % B [H
1999.6.18 ¥ M) —® B RAEE A TP HEAE S

EHE WY
1999.6.23 AR T E® B - R E HE KEWESERT

g = B8

JV s 3 AR

1999.6.23 H & S 700N HE HIEmE Az

e B BENIKE
1999.7.5 A EELEIE EEAMEEE

ORI BEABZ
1999.8.11 BB TR o Y A A E R E

RNV ABELZFR INEE—

It —5A
1999.8.24 7 ) — VAR B BUE

R E GEE R iR AR =3

B HEE AE A
1999.8.8 H AR EAGER RO ZERT TS B Fr LR R 1EAFSE B

/NEF G =B PEF B —BR

ILSI. 17 L5 — (No.60) 99.9

56*21'_‘6

s



LoifeSecrence £ Laalidy of Life

¥ £ 1Ls | EEEEe:

FAO/ILSI Pre-Codex Workshop _

"Practical Implementation of Risk Analysis for Global Trade"
1999511 228

Frrvwqd (218)

BUHEID—-F 92 27V 7HEEEZEES (11H23H~26H) 124 -> TiTbR BFAQ L ILSI
HBIZk BT -2 a9, VRZ2T7FV L ZOMBEEANRMTE 32 &5 BEFIZON
T&EHHIND, BE»L L2V — -2 8hr N3 FE,

ILS| Annual Meeting
20004 1 B22H~27R
L AE—4—2NN—=F CKE70Y 4M)

FlETHNTOBEXREBS, ILSIOMHES I 5 KUOMEMHLBRE 2TV, /2%
v PEFEBIZOWTD I Y Y FTF—TAEE (199413, VA2 72 A2y bORRH. B
W, BEEERRIIOWTER I L), ZNES, RERESX L DiTbh S,

19994F 1 HDOBRARIZIZBERD» 5 188 HIE L 7=,

Third ILS| Asian Food Safety & Nutrition Conference
2000F10R -
R (E)

TSNV L= (1M, 19904E), /Sy a2 (5 2[E, 19944F) 128 X 3 M
BREE FESEIRFIN TV B, BROREMIZET 2EME. B RS. FE.
BEIZOWTOE G MfTDIS, HE S EFFOAE 7 — 03 81rh 5 FE,

Second ILSI Conference on "Functional Foods"
200149 A
Y (752 X)

VyHER=I (FE1E, 1991F) IZHENTITHbRAZ LISk 57,

ILST 33—y /SRBEUDREEZIT CED T 2 BEEM R OFHEE: & #ARNDIGH
oW TEREEIh, ILSITELUTHREERRIIHT YV X482 LIZhS
I

ILSI. 1 b2 — (No.60) 99.9



4A2H

4R7H
4R 8H

4 B138

4 A158

4 A21H

ILSI. 1/t 2 — (No.60) 99.9

Lrfe Serence &2~ Laality of Lofe

HEEREGEFZH/EHHEEE

(1999% 4 A1H~7 B31H)

F3E [REETADCTIEESE - RRAe—ty Ya YT TN—-T5E
_ A : ILSI JAPAN
KA 4 - REOFEEBEFEFIZ DOV TRET,

BREMEESS D BERRIR TR
SRR 104 A B 2 W I O T1 AT

28RNy TR R BT R
B HHRHINE CUZILSI JAPAN O#ERER L RO #ET

NAFF7 /05 -HEHS # . ILSI JAPAN
3 H26H DR SFRHEBRRESHM/NEE I 2BRENBTORE RV
Codex!Zxf 9 % HABUF DN IG5 BAREBIZHR L ZHBRISOWVTOREIZH,,

EEBHEES
CodexD ZEHMHRSDEENRIIZEET 5 BMAH, 1 LS IATREIZEHIT 3 Hhig
TR IC B 2 BB O S K UILSI JAPAND & HIDOFB - BT hbh /-,

F30 [RBEEIADLT] BB OT S LEES/FESS SRITEES
B HEAa2p - a—3

LBXRARY VYRY Y LE [RFEEIA DV Y] EHE2EBEDRH (9 A23H)
ZRI—2BTEETS LS5ICLD I LS XKL EDERIZOWLTRET,

2. KRB A V7| ERFESBEHRIUC OV TORE,

S.ITILSI -4y —] @895 #ER2ERELEE & L THRE. /2615 %
ERSBBERES L5 2 LIt OV TRESS» DIERS S D Thi TR,
HEFHEARET - BEL =

4. [BOWLXORE| 74 -394 - FOMEERE 6 Ah~TAICRAETIZ L &
L. #EEOBREIZASL Z L ERE,

5. (#t) BA¥ELISHM I T -4 11AICHAR TS 2L 2T,

fs



LoifeScrence L~ Laality of Lfe

4 B22H NLFF7 /00 —2f2Bb LU0BES
' VM e w2y 1
1. &AEOTBEMmE 1 LS [ EFHRROHE RERFEEE)
2. PASRIEOBHRROBE BAZEISE)
3. MEHAREOBEHRHOBE (BEHIRLE)
4. BAREPRESOHHOHRE (BRWMER)
5. WEWEBNOMRIE L SHROFEIZET 251
DHERTHR. ANEBEROBFBES LT -7
5878 F3@ [RELTAVVTI BERE - RXa—ty a4 T IV—-T45E
: ‘ 7 : ILSIJAPAN
R4 —REHARMOMEE, KX H4—REZHA F 74V OERFIZONTRET

5A11E NAAF7/0Y-MHEXRS # : ILSI JAPAN .
BmESEEBR SN INERAENOHIETE, A=A IV T, =2 —-V—FV
F. EU. Codex %z & DBIZFHIEZ BT 5B D EAIZBET 2 /MERD
WMESH,

5 128 WEX= 7 ILSI Japan
[ILSI - Ay —] 595 EBARF « v o CREZDEELITV. MW
PR AE DRI K OBEIZ OV TRRET,

5 B12H [REZFLEL1—] REZES R AF—LaVkTL
58138 =@ %*&=% R kT ERBREE

ILSI JAPANDFriAHNE O Rk RS, EFR 2R UEMIRTL. 55 6 MR R #Mme
¥ 35—, ILSI 7 ¥ 7 X AR EN OB A IS T 2 FHEREREIC OV
TRBOMR I h & &,

5 148 EDCHIRZES BBV —#
VAZ232—=VAY MIBETBY VR AREOKRE., TLSIAFIZLBEDC
T/ 77 7 O8ER-FITIZOWTORET. SHROEHIZET 285, CodexB o

TN EBMBMEEF,
5 A18H REMRBS : R LR

RYVT 2=, IT7FFV, 79874 Kend 3EORHEDHK—  EELE
DFEEIZEETB5#HEIT -7, SRt ed. 7 ARIZEME 2 B L TEL,
EREEE, Bt EDHII LT,

{ 88 ILS]. 12— (No.60) 99.9



LofeSerence L Laality of Loife

5 A19~21H
ILSI%E6ERBBMEHRE L I — (#FER)
% fr . REBHFASE
Turss: BIAFH BEVVRSAMNIKBVURY DA
% BINEIZ & BER - IERE
#2 - 30 IBEHANC X 3 ERYREMEBEZ T4 F
LIF—RUNSILNTF 4 A Ay gV
B Hh: EN34. wH6A
EFIREE . 124

2 m &:. 90%
5 208 ZREMRIEBLIF—ETEES R RRBEHASE

SEDEIF—DHERE ., SHBROEXLIF—DdDHFIZONTRE, ZEBROREE»S
ALY X3 SAEES>THIETAZ LT,

5 A25H RERTFMABELMESE ®ERRRE SWE

5 A25H NA#AFT7 /00 -MEPS 7 ¢ ILSI JAPAN
5 A26H DRTBEAM/NERRBEAOTEBER. K3 - XA KFEOBtI -V IHY
B EEEH, BIETHBEARRICBET2EHED L LOFIHRE.

5 B27H g3 (REETADVT| BERE - 7O LEER
R BRILFAY
. ERSRRO X U 4 — VEBRRE .
. BXRARY VRV 21253 BILSI JAPANDH 1D & D FIo D0 THRET,
.G BERRBELAHEYIF 0T —< ([B)) #PIE,
B LEORE] 7 x— T ADHEE, BT, 28 v 7 ERE,
CERLIA VY IHRBEDS RO T —vD—D& LTO0besity B FiIF 5 Z &
RHREET S,

[S2 I R R N

6A2A WER= 7 . ILSI JAPAN
[ILSTI - 4y —] 595 DBRERIE % FEhi,

6 A8H BHEREMRRES N :
R LERY» ORI N-REIZE§ 3 BH2ZED Zh E TORBIS OV THRE

ILSI. 1 L2 — (No.60) 99.9 : / 89



6 H10H

6 A14H

6 A16H

6 H17H

6 H18H

6 A18H

Life Serence £ Laalily of Loife

(LWL EDFE] 71— LFIMEFE RS

B EARARY T ILF—L

R R UNEER _

[ADE#FBA 7=k v — |
MR RFGE B B 8 4

[BYHEEL (ERL &) O mERAd PR |
BILEBERIRZEIE HER FR L%

ZiNE 624

F3E [REETADLT ] BESE - BEZ8S (55 3ERK)

R KKRATFLEE
ERSHBOERBREENL, AV -7 —D—BPIEERH -2 L. &5
ZMEARBRE R Z & =t v ¥ g V RCBROERARR., Z@OED S, 7L
ZYY—Z%9HABHIICZ I VERY Y 4 - LORBTHFI T L. BRESE
B EZDOY VRO LPKEESEOEH (9 H23H) ICRACRBTRE
RS NB I LiZh 722 &, K47 AIZILSISEA (Singapore) T “Nutrition
and Healthy Aging in Asia"> VBP9 250 X h., FEH» S SEHEEIZTS
BIKER S -7- 2 LEOWME LA THIT,

JF | CEI#s ? D ARRRFELERY Y & —

ILSI JAPAN DO fitilk#flk & U TOJFICR VR I GEEBBREESHE,
WREMASS : R BRI TR

[BEFEORE - EE_LOFEME] OBRMLORIT RUSHOILEIN OV Tk,

NA 79 /09 —HRBEPASTIS

B 7YX Z2F—-bERL
FRBEAVNREBSEHORABEOME SRS, BAED Codex NDOXIE
LEICET 5 M, ILSIChinalc K237 V7B \DEEZT —vHITOWN
TR,

E3M [RELI-VLT| BERE - FX&2—ty 3> YTTN-—THE

R : ILSIJAPAN
AL =ty Yz VBT T ME—RRONERR,

ILSI. 1L — (No.60) 99.9



LofeSeience £ Laalily of Loife

6 B22H 752 AXREEIREMEE MBITEHE R . ILSIJAPAN
SEFT U 7= W54 Pascal Robinf (25t UILSI K O ILSI JAPAN DM, [EEINAS
B L. ILSITOMHEANBIZOWTITAE %1772,

6 H23H EDCHIEZES ORIV R —-B
ZALBRZBROENE., SHOBHTEORS . EHERPEBREN - Fllhtont 3
7= [OECD—EDTAIZKIIIHNFTWEILMER 7Y — =V S ERETORH
el DR,

6 H28H NAFTF7 /00 -MEBZPASESE R 7P9xX57-rEL
Q&A%®7;7r-b%®ﬂ§@d%i0%imlﬁﬁﬁﬁﬁ[ﬁh?ﬁ@z
ﬁm%@ﬁ?éjwiabﬁ B9 BETER.

6A30H RESE # : ILSI Japan
[ILSI -4y —] 605 DEHABTDRETS,

6 A30H  H3E [KBLIA UL J] BEAE  BEv= 2 7RSS
A . ILSIJAPAN
SHBM E CORMELER . RRBERICED 2 HE, HRAYEOREREREE -
BEOBRIFECIZRA -y v 3 VOEE Y= 2 TLHIZET3REITAY,

7RA1H F1REER-BERSH A BBRIR TR
ILSIJAPANDOFr BB AH], L OHBEEOH 05, 79 7 XIS 9 5 068
¥, MEFSEHOBEHOERLLIFRBE L L1220, ZRARRUEHEERD
FHEEBREBEINICRER L, ILSIJAPANORE 49 % -0 ICfifg, HFEE»
OWMELERRI/BNS N,

728 £1EEEEES 1 BRI T A%
ILSIJAPANORIZE % &%, @02 X0 | WEEEERLLT57-012, #
X [FRBLEEZ| #REMNI %%L\@ﬁéﬁmbfrﬁﬁiéﬁjc&ﬁ
L7z, ZBEELLUTHANLOPS EREAZE L L, TEEOLEOFEICE DM

ek o7,
@ ILSI JAPAND & ¥
@ ILSI Asia Region® & 0 J5
@FSuvs b
a) BFIMKEL A DV EEZR (19994 HF)
b) F3IME7TVTRERERE - KERE (2000 ALH)
c) B2 RN R MERRSE (20014 3 -—-uyy)

ILS]. 1L 2 — (No.60) 99.9 { 91



LifeSerence L Laalily of Loife

7A5H~98 ®REBE ILSI>>HR-ILESHICHE

7R14H

7 A14H

7 A15H

7 B16H

7 H16H

7A21H

Ry vHR-—L
ILSI SEAF:f#? “Nutrition and Healthy Aging in Asia" > v K ¥ 7 A 12 HIE % 5
2ZILSI SEA Board of Trustees Meeting KU workshopiZHifE L.

ILSI7 ¥ 7 R ORI QN IR O R ENC DL T,

[REETADLT | EESHE - KX -t a3 ¥ TIN—T25EH

- B 7V AF—-bPENL
[RBLIAD VY| FERSEDKRZI I — £y L 3 VICKT ZEEOSHE L HES
BOMEIZ DOV TRET,

[RFEEIADT ) BESETOTILEES

R 7YX AF—bERL
FE3ME [KELIA DV EERE. XELRZLOREL IS - &Ufbwbé
OFEE] 73— 5 2E»ORRMEIZ OV TEEE,

DR L DBRHS R EELAat
BERBEREETHOREZLZBEHEL., I LS IAHDAlex Malaspina2E RV
ILSIJAPANOAMZ &, %8, EEZBIZX BILSIJAPANIZDOWTD T L ¥V
TV a VEMNBEROBREE . AZOEFEEIT.

(B)7V)IA FPREEBFSHESHERTEE

7 . ILSI JAPAN
[FREER 7 — A DFB, K24 —¥ v ¥ 3 YRBRUOBRBEORE., EED
fERZDMBIZOWTEMEEZEDE) 2 Y T4 t PR EEBER L OITAEE,

Alex Malaspina &K + ESERBHS R ETERE
MalaspinaZ &K H OBEX % 4 . ILSI JAPANEBE O H ik & JmEHR OB S
FIHRQTHRIKETS

ERGHESES B koOFROILE Y & -
1. CodexDIHUZDNT

1) Codex#t2 (CAC) #ih (BARERER WLUERFEARE)
2) C C Food Labeling$R & (EEEI)

3) Zofth
2. ILSID HRR G EY

1) 79 7THECEESOREREE)

2) ILSIA# / International Organizations Comm. (f&{1)
3. Z DAl

ILSI. 1L — (No.60) 99.9



LofeScremee L Laalily of 1oife

7 B23H F2REEZRES BRI RE
FIMEERESOBREL 2T, TRORREII DOV TER LFR L EENT
b, _
OILSI JAPANDIERIZHNT T (RETORED 7+ 0 —T v 7)
Q7 U 7 Mg SR ARHI DY
QEFFEEFHANDHLD A
7 B29H REMESS R ARBRE M-

BAKEBMRATIZEN - B IR ERESHE_BLEE t e L. [RE
IZEENSTRILWE L T OFHIiE] LT 5 THEE &, BEAHAT
FHEEDHE— - EREL BRI L Rl & 1T > 72,

Record of ILSI JAPAN Activities
April 1 through July 31, 1999

April 2 - Poster Session Subgroup of the 3rd International Conference on “Nutrition and Aging”,
at ILSI Japan:

April 7 Task Force on Sugar, at Showa Women’s Univ.:
Research activity in 1998 was reported. The research activity plan for 1999 was
discussed.

April 8 ILSI Japan Administration Meeting, at Showa Women’s Univ.:
The new structure and strategies of ILSI Japan and plan for structural enforcement
were discussed.

April 13 Task Force on Biotechnology, at ILSI Japan:
Report from the Sub-Committee of the MAFF GMO Labeling Committee held on
March 26 and Japan’s position on GMO at the Codex Labeling Committee.

April 15 ICC Committee, at ILSI Japan:
Review on activities of Codex Committees.
Report from the Annual Meeting of ILSI regarding Regional issues.

April 21 Joint Meeting of Editorial Committee and Program Committee of the 3rd International
Conference on “Nutrition and Aging”, at Coca-Cola Japan:
The Editorial Committee’s proposal to publish ILSI No. 59 and 61 as special editions for
the Conference was agreed by the Program Committee.
Report on the proposed symposium by the US-Japan Medical Panel.

ILSI. 12— (No.60) 99.9 / 93



LofeScrence L2 Laality of Loife

April 22 Task Force on Biotechnology, at Gakushi-Kaikan:
Each subgroup reported their activities. Future activity plan was discussed.

May 7 Poster Session Subgroup of the 3rd International Conference on “Nutrition and Aging”,
at ILSI Japan: _ i

May 11 Task Force on Biotechnology, at ILSI Japan:
Action plans for the MAFF’s GMO Committee were discussed. Status on dealing with
GMO in Australia, New Zealand, EU and Codex was reported.

May 12 Editorial Committee, at ILSI Japan:
Editing and proof-reading “ILSI” No. 59

May 12 Editorial Committee on Japanese version of Nutrition Reviews, at Station Hotel:

May 13 The Board of Trustees Meeting, at Hotel Kokusai Kanko:
New structure and strategies of ILSI Japan, preparatory status of the 3rd International
Conference on “Nutrition and Aging”, the 6th ILSI Nara Histopathology Seminar and
reform of ILSI Asian region structure were discussed.

May 14 Task Force on Endocrine Disrupting Chemicals, at Suntory:
Plan for a symposium on risk management, plan for publication of Japanese translation
of the ILSI’s monograph on endocrine disrupting chemicals and future action plan were
discussed. Outcome from Codex Committee on Food Labeling was reported.

May 18 Task Force on Tea, at Gakushi-kaikan:
Definition of terminology and analyzing method was discussed. On these matters, it is
decided that they invite experts and get some advise at the end of July.

May 19~21
The 6th ILSI Nara Toxicologic Pathology Seminar (Nervous System), at New Nara
Prefectural Hall:
Ist day: symposium and presentation of cases regarding nervous system
2nd & 3rd days: Histopathology Seminar on nervous system of experimental animals
and panel discussion
Speakers: 3 from Japan and 6 from abroad
Participants: 90 or more

May 20 Executive Committee of the ILSI Nara Histopathology Seminar, at New Nara
Prefectural Hall:

It is decided that the 2nd series of the seminar ended with this year’s seminar.

May 25 Task Force on Functional Foods, at Shokuryo-kaikan:
Report of the activities and discussion on future plan.
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May 25 Task Force on Biotechnology, at ILSI Japan:
Preparation of ILSI Japan’s comments for the Subcommittee of the MAFF Labeling
committee on GMO.
Review on the experiment on Bt corn at the Cornell University, U.S.A.
Publication of a book on GMO was discussed.

May 27 Program Committee of the 3rd International Conference on “Nutrition and Aging”, at
Showa Women’s Univ.:
Preparation for the Conference, U.S.-Japan Panel, the Joint Seminar on bone with the
Dietitian Society, the 9th seminar of ILSI Japan “Science of Good Flavor” Forum and
future action plan of the Task Force on Nutrition and Aging were discussed.

June2  Editorial Committee, at ILSI Japan:
Proof-reading of “ILST” No. 59

June 8 Briefing Session of Research Committee on Sugar, at Kousai-Kaikan:
Results of the research project on sugar granted was reported.

June 10 The 9th Seminar of ILSI Japan “Science of Good Flavor” Forum
1. Place: Sasaki Memorial Hall '
2. Subjects & Lecturers:
* The Sensor
Dr. Kiyoshi Toko, Kyushu Univ.
* Neural Mechanisms of Palatability and Feeding Behavior
Dr. Hisao Nishijo, Toyama Medical and Pharmaceutical Univ.
3. Participants: 62

June 14 Organizing Committee of the 3rd International Conference on “Nutrition and Aging”,
at KKR Hotel:
The plan for the press conference jointly held with the Vitamin Information Center on
September 13 was introduced.

June 16 JFIC Kick Off Meeting, at Food Science Information Center:

June 17 Task Force on Sugar, at Showa Women’s Univ.:
Distribution of Japanese translation of American Journal of Clinical Nutrition and future
action plan were discussed.

June 18 Task Force on Biotechnology (P.A.), at Aji Estate Building:
Review of ILSI’s action plan toward sub-committee of the MAFF’s Labeling Committee
on GMO, information on MOH’s attitude toward Codex and ILSI China’s presentation
theme at the 3rd Asian Conference were discussed.

June 18 Poster Session Subgroup of the 3rd International Conference on “Nutrition and Aging”,

at ILSI Japan:
Draft manual for poster session was prepared.
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June 22 Briefing to a staff from French Embassy on the activities of ILSI and ILSI Japan, at
ILSI Japan:
June 23  Task Force on Endocrine Disrupting Chemicals, at Suntory:
Future action plan was discussed.
Invited lecture by Dr. Aoyama, was delivered to discuss the update on OECD’s
approach for screening of EDC’s.
June 28 Task Force on Biotechnology (P.A.), at Aji Estate Building:
' Review on the contents of up-dated version of Q&A and possibilities of its English
- transla tion were discussed. Publication of “How to understand gene recombinant foods”
was also discussed.
June 30 Editorial Committee, at IL.SI Japan:
Contents of “ILSI” 60 were discussed.
June 30 Meeting on the Manual for the 3rd International Conference on “Nutrition and Aging”,
at ILST Japan:
The draft of the manual was prepared.
July 1  The 1st Meeting of Chairpersons of Committees and Task Forces of ILSI Japan, at
Showa Women’s Univ.:
The new structure and strategies of ILSI Japan, activity regarding collaboration with
other branches in Asian region revitalization of committees and task forces, and a future
perspective are discussed.
July 2 The 1st Steering Committee of ILSI Japan, at Showa Women’s Univ.:.
In order to enhance the presence and power of organization and to activate ILSI Japan,
we discharged the Perspective Committee and established the Steering Committee. They
discussed on up-front issues, such as reform of ILSI Japan, ILSI Asia region, and the 3rd
International Conference on “Nutrition and Aging”.
July 5~July 9
Attending to the symposium on “Nutritional and Healthy Aging in Asia” in Singapore:
Mr. Fukutomi, Executive Director of ILSI Japan attended to the symposium on “Nutri-
tional and Healthy Aging in Asia” held by ILSI SEA in Singapore.
He also participated in ILSI SEA Board of Trustees Meeting and a workshop and dis-
cussed restructuring in Asian region and future collaboration system with their members.
July 14  Poster Session Subgroup of the 3rd International Conference on “Nutrition and Aging”,
at ILSI Japan:
July 14 Program Committee of the 3rd International Conference on “Nutrition and Aging”,

at Aji Estate Building:
Preparation for the Conference, the Joint: Seminar with the Dietitian Society regarding
bone, the 10th seminar of ILSI Japan “Science of Good Flavor” Forum were discussed.
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July 15

July 16

July 16

July 21

July 23

July 29
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Round Table Meeting for recruitment, at the International House of Japan:

ILSI Japan invited representatives of 7 food companies and introduced our activities
from Dr. Malaspina, President of ILSI, Dr. Kimura, President of ILSI Japan, and
members of the executive board and the steering committee.

Preparation meeting for the 3rd International Conference on “Nutrition and Aging”,
at ILSI Japan:

Meeting with Dr. Malaspina, at Ojima:
ILSI Japan staff reported on new structure of ILSI Japan and recent activities to
Dr. Malaspina, President of ILSI, who was visiting Japan.

ICC Committee, at Ajinomoto Foundation for Dietary Culture:
Dr. Nishiyama of MAFF was invited to deliver a report on the Codex (CAC) meeting.
Codex Food Labeling and ILST’s international activities were also reported.

The 2nd Steering Committee, at Showa Women’s Univ.:
Up-front issues, such as ILSI Japan’s perspectives, restructuring of ILST Asia region, and
the 3rd International Conference on “Nutrition and Aging” were discussed.

Task Force on Tea, at Shokuryo-kaikan:
Dr. Tojiro Tsushida of MAFF was invited to deliver a lecture entitled “Antioxidants in
Tea and Their Evaluative Method” to the task force members.
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