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Opening remark

Masahito Yoshida (Chair, IUCN Japan Committee)
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Systemic Pesticides in the Japanese Society
Reiko Mizuno (Executive Board Member, Japan Endocrine-disruptor Preventive
Action, Neonicotinoid-free Network Japan)
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IUCN Task Force on Systemic Pesticides: Work in Progress

Dr. Maarten Bijleveld van Lexmond (Co-Chair/Coordinator, TFSP)
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Keynote: Integrated Assessment on Systemic Pesticides

Dr. Jeroen P. van der Sluijs (Copernicus Institute, Utrecht University, TFSP)
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Effects of Insecticides applied in Rice Fields on Neighboring Honeybee
Colony

Dr. Takashi Matsumoto (University of Shiga Prefecture)
MRRKFHO-HORBHERMAVELOIYNFIO—(IZRIFTHE]
MAR(ZERIKZ)

Lunch break

Bg



13:45

14:15

14:45

15:15

15:30

16:00

16:50

17:00

Potential Threat of Systemic Pesticides to the Butterfly Industry of the
Philippines

Elizabeth Lumawig-Heitzmann (Director of Subic Butterfly Garden, TFSP)
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Systemic Pesticides as a Causal Factor of Developmental Brain Disorders
(ADHD, autism, etc.)

Dr. Yoichiro Kuroda (Director, Environmental Neuroscience Information Center,
TFSP Corresponding Member)
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The Human Health Effect of Neonicotinoid Insecticides

Dr. Kumiko Taira (MD. Department of Anesthesiology, Tokyo Women’s Medical

University Medical Center East) & Dr. Yoshiko Aoyama (MD. Aoyama Allergy Clinic)
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Influence of Dinotefuran and Clothianidin on Honeybee Colony during
Long-Term Field Experiment in Apiary

Dr. Toshiro Yamada (Kanazawa University, IUCN-TFSP)
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Closing remark

Jun Hoshikawa (Executive Director, act beyond trust)
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Systemic Pesticides in the Japanese Society
Reiko Mizuno®?

1) Japan Endocrine-disruptor Preventive Action
2) Neonicotinoid-free Network Japan

According to OECD data (2008), Japan is the second highest in the total amount of pesticides use (per
agricultural area: km?) in the world. Neonicotinoids and fipronil were registered in Japan during the 1990s,
and the amount of neonicotinoids use (7 active ingredients) has tripled in the last 15 years. During the same
period, fipronil use has increased ten times. Unlike the EU, organophosphate pesticides have not been
banned in Japan. So we can see the total domestic use of organophosphate pesticides is 6.7 times as much
as neonicotinoids. Therefore, the Japanese people are under the threat of exposures to mixtures of
organophosphates, neonicotinoids, and other multiple pesticides.

@ Characteristics of the neonicotinoids use in Japan :

1. Most widely spread application: spraying rice nursery containers (not for seed treatment), aerial spraying
of neonicotinoids on the rice fields by unmanned helicopter (which caused serious damages to honeybee
colonies).

2. Aerial spraying by manned helicopter over pine groves (pine wilt control).

3. Agriculture: The majority of fruits, vegetables and grain produced domestically: The maximum residue
limits in Japanese food for neonicotinoids are 100-500 times lax compared to EU countries.

4. Housing materials, household insecticides, gardening and pets.

®Adverse effects on the wildlife and the humans
o Since 2005, nearly 8,000 -10,000 honeybee colonies have died-off from pesticides annually.
o People who suffer from aerial spraying of neonicotinoids by helicopter have multiplied.
o Drastic decrease of birds and insects has been reported.

€ 0One case of scientific evidence:
Dragonfly decreased in rice fields where pesticides including imidacloprid and fipronil were applied to rice
nursery containers (by Dr. Jinguuji, Dr. Goka )

@ Japanese Government’s propaganda for neonicotinoids:
Low toxicity, not toxic to humans, long-term persistency: “For reducing pesticide use, neonicotinoids are the
best”.

€ Government’s response:
The Ministry of Agriculture, Forestry and Fisheries issued a notice saying “honeybees should be kept away
from rice fields when pesticides are sprayed”.

@ NGO’s action against neonicotinoids:

1. Submitted policy recommendations by Japan Endocrine-disruptor Preventive Action (JEPA) to demand the
ban of neonicotinoids (No.1: 2010, No 2 :2011).

2. Held several legislators meetings to call for the ban of neonicotinoids.

3. Held an international seminar on neonicotinoids in Tokyo (2011).

@ Unsolved issues to be addressed:

1. The present rice quality grading system (first class: percentage of spots must be less than 0.1%)
accelerates the use of neonicotinoids.

2. Strong associations among pesticide companies, administrators and agricultural cooperatives.

3. Safety myth of the neonicotinoids is intact among the majority of Japanese people.

4. The residue standards for neonicotinoids in food are extremely loose.
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The IUCN Task Force on Systemic Pesticides: Work in Progress

Dr. Maarten Bijleveld van Lexmond*
1) Co-Chair/Coordinator, TFSP

In July 2009, a group of entomologists and ornithologists met at Notre Dame de Londres, a small village in the
French department of Hérault, as a result of an international enquiry among entomologists on the catastrophic
decline of insects (and arthropods in general) all over Europe.

They noted that beginning in the 1950’s a perceptible and gradual decline of insects, as part of the general
impoverishment of the natural environment, had set in. Amongst many others, they recognized as root causes of
this decline the intensification of agriculture with its accompanying loss of natural habitats and massive use of
pesticides and herbicides, the manifold increase in roads and motorized traffic as well as a continent-wide
nocturnal light pollution.

They equally agreed that a further degradation of the situation, a now catastrophic decline in insect populations had
started in the decade 1990 — 2000. This first set in in Western Europe, followed by Eastern and Southern Europe,
nowadays most noticeable by the scarcity of insects splattered on windscreens of motorcars and squashed against
their radiators.

They noted that the massive collapse of different species, genera and families of arthropods coincided with the
severe decline of populations of different insectivorous and insect-dependent bird species up to now considered as
« common » such as swallows and shrikes, but also others such as house sparrows.

They concluded that these phenomena, most apparent in the decline of butterflies and honey bees, the latter’s
decline presently attracting wide attention for economic reasons, reflected the now general collapse of, at least,
Europe’s entomofauna (i.e. insects).

On the basis of existing studies, numerous observations in the field as well as overwhelming circumstantial
evidence, they also came to the conclusion that the new generation of pesticides, the persistent, systemic and
neurotoxic neo-nicotinoides, introduced in the early 1990’s, have to be held responsible as at least one of the main
causes of the present disastrous situation.

They are convinced that urgent policy decisions, required to remedy the situation, need not await ultimate scientific
proof, but can and should be based on the overwhelming, partially direct, partially circumstantial, evidence, as was
the case with Rachel Carson’s book « Silent Spring » published in 1962 while the role of DDT was proven definitely
much later.

They, therefore, issued the Appeal of Notre Dame de Londres under the heading “No Silent Spring again!” , which,
in turn, led to the creation of the IUCN Task Force on Systemic Pesticides to bring together the scientific evidence
needed to underpin any further action.

The International Union for Conservation of Nature and Natural Resources (IUCN) was founded in 1948 and has its
headquarters in Gland (VD), Switzerland. It has over 1200 member organizations including over 200 government
organizations and over 900 non-government organizations.

The Task Force on Systemic Pesticides operates under the auspices of the IUCN Species Survival (SSC) and
Ecosystem Management (CEM) Commissions since early 2011. Presently, it numbers 36 experts and scientists
from thirteen countries in addition to a number of correspondents in others.

Its principal objectives are to

® review and present the scientific evidence on the impact of neonicotinoid and other systemic pesticides on the
environment,

® devise a better and more rigid risk management for government approval of new pesticides,

® propose alternatives if needed,

® assess impacts of neonicotinoids on human health

® launch a worldwide information and publicity campaign once evidence and information are available,

® engage politicians and business leaders to change policies and inadequate risk assessments if scientific
evidence requires such change.

The Tokyo Forum precedes IUCN’s World Condervation Congress at Jeju, South Korea, 6-15 September 2012,
where on September 8 a special presentation will take place of the poster first shown at the Forum. It has been
produced by the IUCN Task Force and produced in Japan with the support of the act beyond trust. In addition, a
motion on the global threat of systemic pesticides, supported by a dozen IUCN member organizations, has been
submitted for adoption by IUCN’s General Assembly held during the Congress.
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Integrated Assessment on Systemic Pesticides
Dr. Jeroen P. van der Sluijs*?

1) Utrecht University, Copernicus Institute of Sustainable Development
2) TFSP

After market introduction in the early nineteen-nineties neonicotinoid insecticides (further to be called neonics)
have rapidly become the most widely used and fastest growing class of insecticides world wide with a 1.5
billion euro global market share (about 25% of the world insecticide market). The major application (765
MEuro/yr) is seed treatment. Large scale world wide use started around 2004. Neonics are nowadays
registered in more than 120 countries and used in hundreds of crops. The most widely used neonic is
imidacloprid. Other neonics include clothianidine, thiamethoxam, thiacloprid, acetamiprid, dinotefuran and
nitenpyram. They are the active ingredients of a very wide range of plant protection products. Neonics act
systemic: they enter the plant sap through the roots, making the whole plant permanently toxic to insects.
Insects get in contact and/or ingest the insecticide while feeding on these plants, through collecting nectar,
pollen, guttation drops, dew drops and honeydew from treated plants or contaminated wild plants, or while
foraging on contaminated surface water, or through contact with contaminated soil or water.

Neonics are unprecedentedly toxic to beneficial insects such as pollinators. Neonicotinoids are neurotoxic
and act cumulative. Neonicotinoids are unigue in their harmfulness to insects in sub-lethal dose and chronic
exposure. The toxicological relevant critical dose is not the acute dose but the cumulative dose over the
lifespan of the insect: The toxicity of imidacloprid to several insects follows Haber's rule, which is
characterised by a linear relationship (on logarithmic coordinates) between exposure concentration and
median time to effect, i.e. mortality.

In field conditions, neonics are highly persistent in soil and water. Metabolites of neonics are also highly
neurotoxic to insects, thereby prolonging the period of harmfulness to non target species after application.
Neonic pollution can make wild plants harmful to non target species. Neonics are increasingly linked to world
wide pollinator decline in general and honeybee and bumblebee decline in particular. In the Netherlands since
2004 imidacloprid is number 1 in the top 10 of most problematic pesticides in Dutch surface water. Species
abundance of many invertebrates is significantly lower in areas polluted with neonics. There is growing
reason for concern that - through decreased abundance of insects - large scale use of neonics may have an
indirect impact on populations of birds that feed on insects or critically depend on insects to raise their brood.

The lecture will review the state of knowledge on the ecological risks of systemic insecticides for biodiversity
and ecosystem services.
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Effects by Insecticides Applied in Rice Fields
on Neighboring Honeybee colony

Takashi Matsumoto*
1) The University of Shiga Prefecture

To examine whether insecticides applied in the rice fields for controlling stinkbugs during summer cause
mass death of honeybee, | carried out the following field experiment. Nine apiaries adjacent to rice fields and
5 apiaries far from (more than 2 km away) rice fields were randomly selected in central Hokkaido, where
honeybees’ damages owing to pesticides are concentrated in Japan according to a report by Japan
Beekeeping Association. Dead bees in front of every hive entrance were counted two or three times per week
during July 16 to August 23. Pollen trap was attached to two hives every week at each apiary to check that
bees visited rice flowers. Application records of insecticides in rice fields around the apiaries were examined
by hearing from rice growers.

Mass death of bees occurred in only the apiaries, close to rice fields, or preferentially depending on rice
flowers as a pollen source. Number of dead bees in front of hive entrance in apiaries near rice fields was
significantly higher than that far from rice fields. Most of mass death occurred immediately after the
applications of insecticide in rice field near the apiaries. These results showed that insecticide applied in rice
fields caused mass death of bees observed during summer.
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The Philippines, its butterflies and the threat of systemic pesticides

Elizabeth Lumawig-Heitzmann1.2

1) Director of Subic Butterfly Garden
2) TFSP

The Philippines harbour a great diversity of diurnal butterflies. Roughly 927 species and 939 subspecies are
known to exist, divided in 239 Genera and 6 Families. This extraordinary richness reflects the enormous
biodiversity of Asia and S.E. Asia, but is also the result of the speciation that took place on and between the
about 1000 islands with their great variety of climate and habitat that make up the Philippines. It has to be
feared that a number of butterfly species linked to primary forest may eventually disppear as, presently, only
10% of the original primary rainforest cover is left. This mostly happened after the Second World War
because of ruthless exploitation, lack of management, corruption and a burgeoning population now reaching
100 million. In spite of this, the Philippines are today still remarkably rich in butterflies and well-known for that.

As from the seventies of the last century, the Philippine lepidopterist Romeo Lumawig (1925- 2010), born on
Marinduque, a small island to the south of Luzon, not only started to build up the most important butterfly
collection of the country, but also initiated captive breeding of butterflies. The butterfly pupae production
industry became established in the late 1970’s when live displays of tropical butterflies were first built in
Europe. Since that time displays of live tropical butterflies have become popular throughout the world with
exhibits in most European countries, USA, Canada, Mexico, Argentina, South Africa, Singpore, Hong Kong,
Japan, Australia, and New Zealand. Thus, the Philippines, with Marindugue as its center, became rapidly one
of the world’s chief producers of pupae of common butterflies followed by breeders in countries of S.E. Asia,
Africa, Central- and South America. Whilst the exact value of the industry is difficult to determine, it is known
that the amount of money being repatriated to the above countries exceedsr US$ 10,000,000 annually, while
the industry provides employment for more than 5000 families in the developing world.

In the Philippines, a programme has started with pilot projects on the islands of Mindanao (Davao and
Bukidnon) and northern Luzon (Banaue), later on to be followed by those planned for Palawan and Mindoro,
in cooperation with the Department of Environment and Natural Resources. Butterfly breeding had so far not
been developed on these islands despite the great potential they possess. To raise awareness of biodiversity
issues and to prevent forest depletion amongst all the participants are goals in this livelihood programme.

With the arrival on the world market of the systemic pesticides (Neonicotinoids and Fipronil) - mainly
produced by a few companies in Germany, Switzerland and China - in the middle 1990’'s, the Philippines
belonged to the over 120 countries now importing these neurotoxic pesticides of a new generation on a
largely unknown scale. At present four neonicotinoids are now being used there under 13 product names for
application to 16 different crops and registered with the Fertilizer and Pesticide Authority. However, data on
volume of importations of these products as well as data on volumes of usage are not available, and data on
importations are often used as an indicator of usage. In July 2012, at the conference of the RAMSAR
Convention on Wetlands of International Importance adopted a resolution on rice cultivation and usage of
pesticides was adopted in Bucharest, Romania, urgently requesting moderation from rice producers and
manufacturers of pesticides as well as further research on the impact of the use of pesticides in rice paddies
as aquatic habitats. On Luzon, largest landmass of the Philippines, it is known that Imidacloprid and Fipronil
(the use of the latter being forbidden in China because of its toxicity) are now extensively being used in rice
production.

Seen the fast declining butterfly populations on the European Continent - in France alone 16 species are,
reportedly, on the verge of disappearing - a study on the impact of neonicotionoid insectides on butterflies is
being carried out at Stirling University,Scotland, there is sufficient reason to worry about the fate of butterflies,
other invertebrates, including aquatic life, in the Philippines. Its Protected Areas and Wildlife Bureau is
planning a survey of pesticide usage in the surroundings of the Protected Areas in cooperation with the IUCN
Task Force on Systemic Pesticides. Possibilities for research on the impact of neonicotinoid pestides on
biodiversity and ecoysytems at the University of the Philippines in Manila, in cooperation with Universities
elsewhere, are being looked into.
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List of Pesticides Imported by Chemical Firms in the Philippines

ACTIVE APPLICATION
N GREEENT PRODUCT NAME NAME OF COMPANY | USE/S CROP/S PEST/S RATES
CLOTHIANIDIN DANTOP Jardine Distribution Inc. | Mango Hopper, tipborer, floral | 12.5-15.62 g/100L
thrips, cecid fly/capsid
bug
Eggplant | Eggplant hopper, aphids | 90-95g/ha
Rice Green leafhopper, 60-70 g/ha
brown & white backed
planthopper, leaffolder,
stemborer, black bug &
rice bug
DANTOTSU 16 WSG Sumitomo Chemical Mango Hopper, tipborer, floral | 12.5-15.62 g/100L
Philippines, Inc. thrips, cecid fly/capsid
bug
Eggplant | Eggplant hopper, aphids | 90-95 g/ha
Rice Green leafhopper, 60-70 g/ha
brown & white backed
planthopper, leaffolder, o
stemborer, black bug &
rice bug
IMIDACLOPRID ADMIRE SL 200 Bayer Cropscience, Inc. Mango Leafhopper 200-2506G/1000L water
Banana Flower thrips 0.5mL prod./L water
Pineapple | Mealybug 28L/ha
CONFIDOR100SL | Bayer Cropscience, Inc. Okra Leafhopper 25ml/ha
Mango Hoppers 200-250 mL/1000L water
Banana Flower thrips 1.0mL prod/L water
Watermelon | Thrips, aphids 150-200 mL/ha
Citrus Rindbarer, mealybug, 0.375-0.875 L/ha
scale insects
Cabbage | Diamondback moth,flea | 250-300 mL/ha
beetle
Sugarcane | Termites 0.2-03 L/ha
Asparagus | Asparagus thrips 150 mL/ha
GAUCHO 350 FS Bayer Cropscience, Inc. | Comn Seedling maggot, ants, | 75-100mL product/18 to
field crickets & mole 20 Kg seeds
crickets
GAUCHO70WS | Bayer Cropscience, Inc. | Corn Seedling maggot 35-45 g product/ 20kg
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ACTIVE

INGREDIENT PRODUCT NAME NAME OF COMPANY USE/S CROP/S PEST/S RATES
THIAMETHOXAM ACTARA 25 WG Syngenta Philippines, | Rice Green |eathopper, 30-40 g/ha
Inc. brown planthopper,
white backed
planthopper & rice bug
Black bug 40-60 g/100L water
Stringbean | Aphids, leathopper 10-30 g/hill
Eggplant Aphids, leathopper 10-30 g/hill
Mango Leafhopper 105.6-123.2 g/ha
Pineapple | Mealybug 100-200 g/ha
CRUISER 350 F§ Syngenta Philippines, I Corn Seedling maggot 200-600 mL prod/100 kg
Inc. seeds
Rice Green leafhopper, 25-44 mL prod/40 kg
brown planthopper, seeds
white backed -
planthopper
THIAMETHOXAM+ | VIRTAKO 40 WG Syngenta Philippines, 1 Rice Green leathopper, rice 75-100 gfha
CHLORANTRANILI- Inc. stemborer
PROLE
VOLIAM FLEXI 300 Syngenta Philippines, | Fggplant Fruitborer, cutworm, 100-200 ml/ha
5C Inc. shootborer, leafhopper,
whiteflies,
aphids, flea beetle &
28-spotted beetle
Cabbage Diamondback moth, 75-125 ml/ha
cutworm, aphids
Stringbeans | Podborer, cutworm, 100-200 mL/ha
leathopper, aphids &
white flies
THIAMETHOXAM+ | ALIKA 247 2C Syngenta Philippines, I Potato Whiteflies, aphids, 100-200 mL/ha
LAMBDACYHALO- Inc. thrips
THRIN
Stringbeans | Green leafthopper, 100-200 mL/ha
aphids, mites
Eggplant Whiteflies, green 100-200 mL/ha
leathopper, aphids ¢
Bittergourd | Leafhopper, thrips, 100-200 mi/ha
aphids
Mango Leathopper, tipborer 6.0-12.0 mL/100L water
Corn Asian corn borer, 250-400 mL/ha
earworm., cutworm,
leathopper & aphids
Banana Fower thrips 1.0-3.0 mL/Liter

16




fii D 3% BE-E (ADHD., BFEfE%GE) OREAELTO
EEUHEE. RAAZaF /A F

REF—B

1) REKEZEHNEERE 2 —RE
2) TFSPOLARRUT AT « Ain—

COH+E, XKEPHART. BRAECAHD CEERMBZHMES) B EFEL-EDOROFKEESTNBEL
fzo TOBMORERREZFONDIEDIC, RERHBRNMEALEUZRIETLIEE (BBRFA) AHd. =i
KET, EFHAEOKERENHIES., TTHEE D EEODRED S ULVFHIC, ADHDIJ&éib\u—:L\ EMRE
n, EBOHHIKENREELKFICRKERSINT:, MEDLIA. REEZTO—REE. Environmental Health
Perspectives/ZH# VERENDRE CFHOEELINEEADEEENBS S LERLET—2 N 3RE
BRCHBE S, MEEETOREEE L OBENENILYDDIH D,

FEBRDE] ORFE,NL. BEOFMHHARICEIRHIEICTR+2T, 2LOHFEEYHEIC, E D
WEZRIFLTE, RAZF/ A FEDH. AR VEETLFELOMEE~AOTEDTREM G ES
<ﬁﬁ0#ﬁmiikﬁtﬁﬁéh~%@ﬁﬁxﬁﬁﬁibﬁﬁmbfétt%iBhé

BEMLTE FOROEZEPREFEICE, EXCHOEGFERFELLRRIZENME ILENH D, =
DHEBAIZIEZ CDEBRMIEEMENFERE L TEOA TS, > TIRITEHBBG MEEHMI &R,
NEBHORALEZATEZMEIIHCEESNOT L, AR oORAFZaF/ M FREOHBRERE. Ch
SDERILEVEDOLENTHLEEZELGHBGEENED— D : 7EFILA) D OEBEENETH-HEL S,
CEICHRROIAYEMOMOMBERBOREZEIZTEFLAY VENLIEGEERIERT, COBHENIMNCE
ENHEEBLGHRERBATELCAGY, TORBAES>THLHITHIZEENRETLES . TELITHO
MHECERY 2MREERN S ELL TERWEADDIZRY . HABRICEFRYT 2HRERNEEEZECT LH
FIELET D

COEIBTEFLAIRDBE, CEITHEREEDEE~ADEENX. T RAEDRKHERFDE
STHLOMNZLES2-DT, REDRENDZTEMHBRTHLEC(EESIATLEWL, RA=ZaF/ 4 FIZHEHKY
VNI BR EFADREMATVEEGREINTNEA, BEADEMAFEICHEVODRNTEITT,
Eb~DO@HEEELTHER. FUBHLERBESNRTHLH D, R4 =aF/ 4 FE, ZaF 8L
MTHA=HT7EFNLa) VERREKRICERERLIBLVEEEZES., MENICERT AR V& U E 2 AN
ERENEZ N D, BIZIEL BEICLDZZaF U ERZEDIBRE~ADELE  BE. BAEHE. 2LIRER
RGELEEEIND, AR VRETET7EI7 1 — MNIEEMT, THITEEMR 1747u_»@W@m
EMECBADBE ZMNCELL, RADEENBIERESN D,

17



Systemic Pesticides as a Causal Factor of Developmental Brain
Disorders (ADHD, autism, etc.)

Dr. Yoichiro Kuroda®?

1) Director, Environmental Neuroscience Information Center,
2) TFSP Corresponding Member

In the United States and Japan, there are rapid increases of developmental disorders in children such as
autism and ADHD (Attention-Deficit Hyperactivity Disorder) within the last several decades. As a causal factor
for the increase, some insecticides have been suspected because of their neurotoxicities on the brain and
nervous system. Recent epidemiological reports showed that children exposed by organophosphate
insecticide had risk factors for ADHD (*Pediatric”, 2010). In ” Environmental Health Perspectives” (2011),
three reports indicated that the exposure of organophosphates correlate the incidence of low IQ and/or
developmental disorders.

Since the decade of “Silent Spring”, various pesticides (insecticides) have been widely used without proper
toxicological tests and regulation. Huge numbers of wild living things have been murdered and many humans
have got various health problems. The epidemiological reports suggest that considerable amount of
organophosphate insecticides also have been used without any consideration of the adverse effects on
children’s brain.

To develop highly evolved memory/learning abilities in human brain, numerous numbers of genes must be
expressed one by one in precise order.

To control the gene expression, many physiological chemicals, including hormones and neurotransmitters,
work as intracellular signaling molecules. Therefore, the brain is called as a complex “chemical machine”
which can be disrupted by various synthetic environmental chemicals contaminating into the brain. The
organophosphates and neonicotinoids are such neurotoxic chemicals, which disrupt the functions of
acetylcholine, one of the important neurotransmitters. In fetal and neonatal brain, especially, control of gene
expressions by the chemical information is so important for the development of neuronal circuits. When
information by acetylcholine is disrupted by organophosphates or neonicotinoids, some neuronal circuits
cannot be developed normally, resulting abnormal behaviors. Development of neuronal circuits related
attention and/or inhibition of behavior is disrupted, the child would show symptoms of ADHD. Disruption of
development of neuronal circuits related social communication would cause autism spectrum.

While the importance of acetylcholine for the development of higher brain function was appeared by recent
progress of neuroscience, these effects of chemicals on brain development have not been considered in the
present toxicological tests of insecticides. Chemical companies claim that neonicotinoids are safer than
organophosphate. However, neonicotinoids toxicity to insects is so strong that relative toxicity to human only
apparently looks like weak. Their neurotoxicities on human/mammals are sufficiently strong to cause acute
symptoms, even several death cases. Because neonicotinoids act on nicotinic acetylcholine receptors directly,
their hazards can be more serious than organophosphates, which change acetylcholine functions indirectly.
Neonicotinoids are nicotine-like chemicals; therefore, they may have similar toxicities to nicotine, which acts
on fetus, resulting ADHD, premature birth, low weight birth, and sudden infant death syndrome.

An organophosphate, acephate is also systemic pesticide. A systemic insecticide, fipronil would also have
adverse effects on the brain , because it disrupts functions of GABA which is an important neurotransmitter.
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The Human Health Effect of Neonicotinoid Pesticides
Kumiko Taira M.D.%; Yoshiko Aoyama M.D.?

1) Department of Anesthesiology, Tokyo Women’s Medical University Medical Center East
2) Aoyama Allergy Clinic

Neonicotinoid insecticides are water soluble, systemic, residual, low volatile, and heat resistant. More than 400 ton
per year are being distributed in Japan. Neonicotinoids residual in food are hard to wash out or to reduce by
cooking, whereas the Japanese maximum residual dose of neonicotinoids for fruits and tea leaves, allowed by the
government, are the highest in the world except for China, which has virtually no regulations for insecticides.

In the last ten years, total usage of neonicotinoids in Japan increased more than two fold, while that of
organophosphate insecticides decreased by half.

Neonicotinoids act as neurotoxins on humans. They are being transferred through intestinal mucosa, the
respiratory system, the blood brain barrier and the placenta as nicotine, which may cause symptoms specific to the
brain, autonomic nervous system, and musculature. Given that neonicotinoids are metabolized by the CYP enzyme
in the liver and aldehyde oxidase, and that this activity is variable because of polymorphism, endocrine condition,
and co-existing chemicals, the toxicity of neonicotinoids can be expected to depend largely on individual variability.

The meta-analysis of 145 cases of imidacloprid intoxication and 9 cases of acetamiprid intoxication in literature
reveals that the minimum toxic dose and the maximum tolerated dose (mg/kg BW) are 48 and 875 for imidacloprid,
30 and 600 for acetamiprid, respectively. These doses are comparable to those of intoxication by
organophosphates.

Chronic inhalational exposure to neonicotinoids is related to lung disease, but not to genotoxicity, reproductive
toxicity, nor teratogenicity. The carcinogenicity of thiametoxam is controversial.

In Japan, several cases of subacute neonicotinod intoxication have been reported. In 2004 and 2005, after
acetamiprid of 70 mcg/m?® and 45 mcg/m? was sprayed in Gunma Prefecture in the span of a few weeks, 78 and 63
patients visited, respectively, clinic X in Gunma with nicotinic symptoms. Since 2006, more than one hundred
patients visited clinic X with nicotinic symptoms after consecutive intake of domestic fruits (apple, Japanese pear,
peach, grapes, etc.) and/or tea beverage. From those patients’ urine, 6-chloronicotinic acid, the metabolite of this
neonicotinoid, was detected at a level not exceeding 84.8 mcg/L.

In conclusion, neonicotinoids are not as safe as previously claimed and advertised, and could have negative
impacts not only on those who apply them in the field but also on the public at large.
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Influence of Dinotefuran and Clothianidin on Honeybee Colony
during Long-Term Field Experiment in Apiary

Toshiro YAMADA?; Kazuko YAMADA; Naoki WADA!

1) Graduate School of Natural Science & Technology, Kanazawa University

Recently it has become a serious problem that honeybees suddenly vanish in their colony, which is referred
to as a colony collapse disorder (CCD). We have made it clear by the field experiments for about four months
what effect neonicotinoid pesticides such as dinotefuran and clothianidin have on the occurrence of CCD.
Eight colonies consisting of about ten-thousand honeybees in each colony were investigated under the
practical beekeeping conditions in our apiary.

In this study foods containing dinotefuran of 1 ppm to 10 ppm or clothianidin of 0.4 ppm to 4 ppm were fed
into a beehive. Three levels of concentration were 10 (high-conc.), 50 (middle-conc.) and 100 (low-conc.)
times lower than that in practical use. The changes of adult bees, brood (Figures 1and 2) and the pesticide
intake in each colony were directly examined. They suggest that each colony with the pesticide administered
collapses to nothing after passing through a state of CCD, the high-concentration pesticides seem to work as
an acute toxicity and the low- and middle-concentration ones do as a chronic toxicity.

CCD looks mysterious, but it is just one of situations where a colony dwindles to nothing. We have proposed
a CCD occurrence mechanism based on our results. The NMR spectral analyses of dinotefuran and
clothianidin in aqueous solution give the speculations that both are thermally stable under the heating
condition of 50 0oCx24 hours and dinotefuran is radiationally stable under the ultraviolet-irradiation condition of
310 nmx50 W/m2 but clothianidin is unstable.
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Figure 2 Change in the number of brood expressed by the number of combs occupied by brood in the hive with the elapsed days
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