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Environmental chemicals as a causal factors for
developmental disorders of the brain
Dangers of neonichotinoids and organophosphate
insecticide

TLER /?\%Bffﬁﬂffi'ﬂ%% RIS Z=HT3

=

éLc}




B YIRSy B OENn &
MERLRDEZEDRSE

Increase of pesticide use and damages of

human brain and nervous system
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Children with developmental disorders(autism etc)
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Increase of autism children 1in California,USA
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Increase of autism 1s caused by environmental
toxicants such as pesticides?
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Why pesticides are suspected to cause

developmental disorders
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How 1nsecticides cause developmental disorders
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Developing brain 1s weak to exposure of
chemicals which easily pass the blood-brain

barrier
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Brain developments are disrupted by false
transmitter and/or false hormones
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Toxicities of insecticides and human hazard
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Mechanism of the brain and its development

100 0EDMEZEMEIEA1 0 0 JMED TEE
L D AR, T OFEFREIEEAEEA. 1A,

TR EH LD BITEND L &

OV E21—&2&YIEANITEMER, ZHDILEYE
TIEY Bl o n@unT W3 YLEleEm", L7=h > TH
MHRAT HIREICFIEICTH UV,

e IMOBEERZIZEETTOHKETH (FXKHY) &EEZDOHA
EHhoORGEL. B (BBRRY) (1T X 2 HEXE RO FE
Ei%o:®%E%m$¢Efﬂ%émf%Uﬁ%m
FYEICT L,




g DE) E (T

#ifE[e

D EHE

=/

Ik %

ai% (ZHOMFEMRADOENY) (BEILICELED

BROCEIFVR (#
ERRDORZFICHLEFEVH (#E‘EE#JH+FI‘JFE/) NEE




TEFIILA) VIO MEILEEETNZTHETORE

FEFIA)INKDHREEDAD=X L

fRZED A A TeFials

FEFILA)ZER

o

FEF A AREEENE
THHBAOHEEE

FEFILa)
+{ B |
) REE o o

i TEFILD)
e
poEE T
@ s ':'i_?%;b:l)yﬁaﬁi FAZAF /AR RE

FA=F/AF

FHFILCoA| 4 (3)

FEFILA)ONZBIRIZEEESLI-FIC
BAAHEBLTIERMNMEET S




fmEYE CBUL T E

Chemicals resemble to neurotransmitter
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Natures of neonichotinoids
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Recent problems of pesticides
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Regulation of residual chemicals for neomchotlnmds 1S not strict
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Basic structure of human nervous system 1s similar to insect one
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Distribution of nichotinic receptors in human
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Toxic effects of nichotine to fetus
Neonichotinoids are also dangerous
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developmental disorders by disrupting acetylcholine system
- Bi%YVEER . TeFLOY vONEEREZEE
FFRIERTENONICZE Y - [ L, OFFAYA LY

e X AZAF /AR I ZaAFUoHEZTEINIC T EFILO
) > ERIBRICHE S L. ARIBREENOFFLD(C
85 TONE T B4 i =EYyE”

e PNDFZEBIETIE. OFFDIREEN Z D ER4 D IE F 48
SRORDOFEEICHNWEDZ EAHY . KEETHAEK
vy xF—aF /A4 FHAEEAEZERT T,




=

1k
N

Nicotine 10uM

E Il‘/‘
==

/

AF /AR EX Ty bR

OD‘ﬂHH’FJW Ca/)ll,/-\€5 ;T

Imidacloprid 10pM

. ,-g@ Y = | f’ . e .
| cas o
» 4 .

. -ﬁ
| T
‘?E
4}

‘%‘Q iﬁda

@’
e
T em

L

- ]

Syt EE148 B



RAZAF /ARy iEHEIc=

NTL-EZEMEDMBERNCaTi AT T

18000 g

16000 P

14000 F

12000 |

10000 F

8000 P

6000 P

4000 F

2000 |

18000 ¢

16000 ~

14000 =

12000 =

10000 =

8000 -

6000 -

4000 =

2000

16000

14000

12000 F

10000

8000 F

6000 [

4000 P

2000

Nicotine §— KCl—
10uM |
Acetamiprid T KCl—
(ACE)
lO|J|\/| —A
—B
C
Wi |
- Imidacroprid
- (IMI) — KC| =—
| 10uM A
—B
C

N LY Ss2
OF S ARE

. 80
S 70

2 60

o 50

o 40

< 30
©

o) 20
g 10

2 0 DH
< None | MEC | a-B EB
m Nicotine| 62.4 0 0 19.2
mACE 62.3 0 0 0
= IMI 51.8 0 0 0
(100uM)

NAChROFFEM T AT =AML, ZaF 24

FAZAF/AFIZKHEEMCaft Az 8R<FE

L1,

MEC: mecamylamine 100 uM

a-BT: a-bungarotoxin (a7432£#9)1 uM

DHPBE: dihydro- B-erythroidine 1 uM
(04B2%FE/)



7EAITYR 435 90Tk
FREIY_aFITELN

16000 80 ACE: 7®4371F
*pe0.05 IMEASFIOTIR

14000 *5<0.05 !
12000 !
ﬁ‘loooo i i
Y 8000 i ) 1
6000 ®H * .
- =&-Nicotine
4000 -
2000 - ' -B-ACE
0 |

IMI
Nicotine

|
Treatment (10 pI\/I) 0 TuM 10uM  100uM  1mM .

~
o

(o)}
o

a1
o
o

R0 E
w b
& O

RIt9 S HaE (%)

N
o

=
o

o
S

n=40

BEDE—VEVCREST 2EZFHBEMKF=aF oA, RAZOF /(K
HFPREEFRBACHEELREMERZRL BICT7E2IT)RFORGIE=aF I

LY,



Er-ZaFUMERERERAZaF /AFHRIH

)
o~
S
£
Q
<
=
E
—
)
.
©
()
N
®
=
[
(@]
c
[eb]
7]
c
o
Q
?
Q
o

300 uM IMI
l

A 1+CTD
|—O— IMI

IMI: imidacloprid

1s -
CTD:clothianidin 300 uM CTD 0
‘10pA s
1 10 100

[Neonicotinoid] (uM)

Era4B2nAChRZRFFEITLI-HEKH#IRR T, 1S4 /0FYR, y0F 7= M

HEH7I=_XMEAZRLT=,

Ping L., et al., J. Neurosci Res., 89, 1295-1301 (2011)




Erh-ZaFUERBAROESERA =T /AEDREL

+300 uM IMI +300 uM IMI
WWM"
+300 uM IMI
+30 uM IMI | 1s 1s -
1 mM ACh 200 pA 200 pA
NS 5 uM ACh 60pA
B
5uM ACh
100 uM ACh
+300 uM CTD
1 +:\340pfgﬂhcm ‘ 15 +30uMCTD | 15 +300 uM CTD ’/15
c " 200 pA +300yMCTD | 400 pA +B0RMCTD | 49 5
3
€ 150 150 150 .
8 | 1 u [ ]
Sl mmm g an "% 1.
1mi i R < 100 -
IMI: imidacloprid 21001 & @ 4 8 .
. . . - @ 1 @) Q
CTD:clothianidin S 5 ® 50 - 50 -
2 W CTD =) @) ®
o O M ) ] ®
2 o
Z 0+ 0 0-—v—l-rrrm|—|—v-rrrr@r@r
o
S 1 10 100 1 10 100 1 10 100

[Neonicotinoids] (uM)

SHICTEEDIH R THAAChEREFET T AChORIHEASA /DT RILINGH],
IOFF7_OUIFERGEREERAEZRECL-,

A oATIYERIAFFT=OUIE EFDAChE N L= EELRIEL T HTREM

Ping L., et al., J. Neurosci Res., 89, 1295-1301 (2011)




BBV R - 2F=aF /1 FREEICLS

HNFEZDEEDA DXL

ik = of | P L D

Fﬂ* 4 BON —> BETFHRION
= IE % 10 i 7 i

(EE2OFF =2 BIGTRINOFF

il

— E2ON —> BIGFRIION O R B
>< < B R Q] g::g_F
BREON  —=>  &(HETRIAON we s
FROFFORICRBGRIGTRIR
— saon —2> BIETRIRON P
. R ADHD
FEEE T

%< (8BON > AFFHRIAON
—t-7tFILa ] BROFFORICR BRI RIR



A =

F /4 KDk kI~ DEEE

Toxic effects of neonichotinoids on human brain
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