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RAZAF /AR RIEBRFEIE

What is Neonicotinoid Insecticide?
ZaAFUITRERES FREETE D,
Nicotine-like action and structure
BUWVEET. EREITZRI A, BELEICBERLSS,
Insect selective but may act on mammals
BYO_aF KT EFILAOZEERICERT S,
Nicotinic Acetylcholine Receptor Agonist
KB, =B, Bt 8. BSVRICHERNZETH D,

Water soluble, systemic, residual, heat and UV stable

HATIX., 19905

DL EAMNIREY. £

EREMLTLNS,

Started to use in 1990-s, and increasing



ROAAZAF/AFHE=

Annual Shipment of Neonicotinoid in Japan
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Fiscal Year (From Oct. of the previous year till Sept. of the year)
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Source: http://db-out.nies.go.jp/kis-plus/index_3.html



FERIEMICKYRAZaF /AR ENEZ TS,

The more neonicotinoid used, the more the intoxication observed

1. SO DE Acute Oral Intoxication

RERIZKAITEM Death by accidental intake
2. BRIk ARE Subacute Inhalational Intoxication

E B Gunma

2003-2005%
RN DEX

i

HROF)IMRAIZKAHDERRES

Abnormal ECG by Drift Inhalation after Spray for Pine Trees
3. BEMEFEODE Subacute Oral Intoxication

20064F LU

EERY. ZEHEGERICIIPEN, DERES

Short-term memory disturbance and Abnormal ECG

after consecutive intake of domestic fruit and tea beverage



1. FRERICKAFETEHRIL DL

Death by accidental intake is rare in Japan

Database of the national Number of Deaths
police agency (1999-2009)

= £ {K Total Pesticide 6,116

0

A1) 75& OP/Carbamate 3,178
<A =3aF /A Neonicotinoid
A=A 907K Imidacloprid
~OFF7 =<2 Clothianidin
—7>EZ. Nitenpyram
(22T K Acetamiprid)*
Z D1t Others 2,931

R~ ~», w U

*Another pesticide was also taken at the same time.



ﬁ*ﬂ%').\//j]—/ \)(_I‘s AAZAF/AROHBE=EFTE

[JDeath by Organophosphate/Carbamate

The victims of pesticide and the shipment in Japan

== Death by Amino Acid Herbicide
—Shipment of Organophophate/Carbamate
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Death by Neonicotinoid is 1 in 1999, 1 in 2005, 2 in 2007, 1 in 2008.



BATEESEEDOHRMNERH) D TEL RAZIF /AR TAHLLY,
Concentration of the liquid formulation is low in neonicotinoid,
but high in organophosphate in Japan

100 mLEEHR | T
Concent | Bifi | FFDLD,,&D | Shipment

A=A 4-0A7)FK, Imidacloprid  0.005 450 0.02 119.8
732K, Aceatamiprid 2 100 15.4 61.5

18 250 138 26.2
JT=FAFF2, MEP 50 100 88 628.5
Y JF A, Marathion 50 100 60 203.1

%LD50=the dose of pesticide intake by 100 mL product/ LD.,(rat o)



ErDRMEREO R EDEFIERS D AFEER

Meta analysis of human neonicotinoid oral intoxication
Taira K: Jpn J Clin Ecol (in press)

RENFELIIERERICKSERDEFIEHRES

Case report of accidental intake or suicide attempt
Pmeedj:ScJ:U E%Ej %%ﬁnlb\ ﬁ%

Data available by PubMed and IchushiWEB

A5 90F 1) K145, 55 FET=9H

Imidacloprid: 145 case, include 9 lethal cases
T7EAZTR134, SHBFET 145

Acetamiprid: 13 cases, include 1 lethal case

A2 90T)EDIRT(L, 9.6-18.2% D EEEMAE|ZKY#E
—2 TV,

Death by imidacloprid occurred after an intake of high
concentration 9.6-18.2% products.

[cu




SEEODPEFEDAEIR Symptoms of acute oral intoxication
BIRESIEAR 48R/ TRAR. 2R/ IMFIE, ME ER/ET

— Heart rate abnormality (tachycardia, bradycardia, arrythmia, cessation)
— Blood pressure (high, low)
PARMIRER  BHES. RS, HFL . 8, BE
— Disturbance of consciousness, sleepiness, dizziness, convulsion, agitation
IR ZRAE IR - PRI R 2 . FEOIR{S LE Dyspnea, apnea
HIERRER SRR . 8. BEETE
— Nausea, vomiting, stomachache, increased bowel movements
SHMER  FEF/FETEL, R 2t/
— Sweat (increase, cessation), salivation, supersecretion, dry mouth
M FLAEIX - BRHE/falE . ARSI EE
— Pupil size (mydriasis, miosis), abnormal light reflex
RBIEIK  FEV/RIARR Body temperature (fever, hypothermia)
B ERIEAR : BB HE/FARR 51 Muscle cramp/muxcle weakness

BESEFHTHRI DERNFRZETHIRTHEMN S,

Inconsistent symptoms are developed over time. 9



&= Human Toxic Dose

“rDHE

A2 49AT1)K Imidacloprid
&=/DNEBEE Minimum lethal dose : 80 mg/kg BW

%
B EDFE Mean lethal dose:310 mg/kg BW
/MNP EBEEMinimum toxic dose : 48 mg/kg BW
M= Maximum tolerated dose: 875 mg/kg BW

X
— IR Blood concentration
hEXSE Mild to moderate 0.02-5.25 ng/L

SfiE Severe 0.045-84.9 pg/L

e B2

e 3L Fatal 2.05-12.5 mg/L

7E2ITR Acetamiprid
— B/NEFEE Minimum lethal dose: 33mg/kg BW*
*FERAETVRENIERIZ&S1=-SZEE for reference purpose only

— &/MPRE=E Minimum toxic dose: 30 mg/kg BW
— KM= Maximum tolerated dose: 600 mg/kg BW
10




S OE™ Acute Oral Toxicity (mg/kg)

-- Rat&l - i
50 50 mean

7EA23IT1)F  Acetamiprid 7.07
A48 7J1YEK  Imidacloprid 440 0.0179 310
FF74HAO7T1)K  Thiacloprid 836  14.6
F7ARFH L Thiametoxam 1563 0.299
—TUEDL Nitenpyram 1680 0.138  lethal
I)TIoY Dinotefuran 2804 0.075

JAF 7=  Clothianidin >5000 0.0218 lethal
JI=+AFAFT MEP 600

rtIJx—Fhk Acephate 866

XIFAY Malathion 1450

Toxicity of neonicotinoid is comparable to OP, and lethal.



BI¥iEED A =—aF /(K
Some neonicotinoids are listed as deleterious substances
o 7EAZITK Acetamiprid
— ERES > Mospilan(15-20%) . 1 —JLF —(30%)
- IV 1)—2(20%)
« A HATYK Imidacloprid
— PR A X —Admire (10-50%) . 2 F3Gaucho(70%)
— 22/\1)7(20%) . ) —kv%(20%). 7—0 71k (10%)
— INFOH 2 (12-70%)
« FF74H0O7T1)K Thiacloprid
— N7 —F(25-30%) .
— T2 (40%) . TaAT7A 53— (40%)
IERUREEIE. ETEEAFH A Not so safe as salt.
BUOEETOLETEI L, TENELNLGLELSIEETY,

Only when applied in low doses at low concentrations, may it be safe.




TEAITIEORMEOSEE(SUR)

Acetamiprid acute oral LD, (rat)

FLiZE (2008.8.BmMEEZEZESR) Food Safety Committee

— 217 mg/kg(a") . 146 mg/kg(2)
EENRTYY (20115 . BAREMBAEHS) Official book
— 217 mg/kg (M) . 146 mg/kg( )

— 808 mg/kg(a") . 689 mg/kg({)

RMEBTEET—RA—b MSDS (2011.9.8HAKE ZE manufacturer)
— ERESSLEH : acetamiprid 18.0% = H . Bl

— 300-2000 mg/kg (¥ )

Hl BAR—LAR— Web site (2012.8.26 =y —4 1 )—> maker)
— IVJ1)—2 & E : acetamiprid 20.0% & H . EZEAN B
— JR{K 1,297 mg/kg() . 944 mg/kg ()
FRIYMIBMENEHETELOTLLOIMN?

Do rats acquire resistance to acetamprid year by year?

13



Summary 1: 24 #2 O E Acute Oral Toxicity

RAZAF/ARDEHEIIEH) D EZIZRIFTH S,

The oral toxicity of neonicotinoid is comparable to OP.
HTHEAIA/ATYR, TEAITYR, F7oATIRIEL. Bl
[CHEESNTLVD,

Imidacloprid, acetamiprid, and thiacloprid are listed as
deleterious substances.

42797 )r . HaFT7=or  ZTUES L TEAITYR
DE G TRTHNHESN TS,

Some death cases are reported in imidacloprid, clothianidin,
nitenpilam or acetamiprid containing product.

BARTRAZIF/ARICELARTENDLELDIE, EITH AR
DREMNMES, —[EHERENDLENIEICELD,

The victims by the accidental intake of neonicotinoid are rare in

Japan, because the concentrations of major products are low.
14




ABNORMAL ECG

BY ACETAMIPRID
SPRAY DRIFT

20054
GUNMA PREF.

| 2003

15



2003- 2005 FE MM KICERE B TZE2IT RN HHFINT-,

In 2003-2005, acetamiprid was sprayed in Gunma for pine trees.

- . 5< T L u' 35x2 .- TR TR T T s N al oy : O vm__;v::-’
UG —UHI 00 AT e i i

Thazf-Y1.2t E

+ i % 5N ¥ ‘ ‘ i -
j@i % ‘ o & @ Pinetrees

& 0k

e Dwelling of
patients

FAR ) £ D9700km2D 21022005 AHMEA TLVS,
Two million people live in the 700 km? basin, where the upstream
of Tone river flows.



Wl TOEMR0.5-38 . MEZRA BB MNFH LT,
After 0.5-3 days of spray, patients visited X clinic with chest pains.

—mm

Sprayed Pesticide

Sprayed period
Dose of acetamiprid (kg)

acetamiprid per area (pg/m?)

Number of patients
male/female
age
Electrocardiography
Heart Rate Abnormality (%)
QT prolongation (%)

Acetamiprid Acetamiprid

(+0P)
6.1-9.30 5.26-6.28 5.17-6.24
49 31.6
70 45
39 18 63
5/34 20/58 18/45
3-82 2-62 3-78

3(8%)  32(41%) 18 (29%)
22(56%) 7 (9%) 7 (11%)



HANTEEIT) BT o-E

We suspect acetamiprid intoxication due to:

EFXEDODE#) D HMEBREERLGHEIREDER TR A, 2004£
E2005FE DT AT FiEmEEAIZ A NT=,

The symptoms and electrocardiogram in 2004 and 2005 after
neonicotinoid spray were quite different from OP.

BEDEIRE, 05-38 BICHIEL., B/ =,

The onset of the patients’ symptoms occurred 0.5-3 days after
acetamiprid spray.

FYMITEAITYRERASEDE, RAFIETR ., #EFREL
ThEFRNREL, MEBEHT D, (FEE3ITYRFHEE)
An animal study shows the onset of inhalational intoxication by

acetamiprid occurs later ( a few hours after cessation), and
continues for a several days.

18



20054 7EAITYKR

Acetamiprid

20045 7EAITIR
Acetamiprid

20014 B>
Organophosphate

>
>

F)1F palpitation
BB ER general
fatigue

ERfE KT memory

disturbance
BEYJE headache
HRAET blurred
vision

AL memory
disturbance
J§ —Y shoulder pain
f99E chest pain
=LY bruxism
BADHN>D morning
depression

BHYJE headache

JE CY shoulder pain
& chest pain
FHE fever

BB ERX general
fatigue

REJ&F stomachache

FRDAA coldness
of limbs

Bh1ZF palpitation
1% cough

FAALAUHE muscle
crump

SCIEMEE memory
disturbance

BHYE headache

JE CY shoulder pain
iY@ chest pain
FE fever
BB R general
fatigue

fEJ& stomachache
FREDAA coldness
of limbs

8ZF palpitation

1% cough

AL AUHE muscle
crump

ECIEFESE memory

disturbance

19



2005 MDD E T =

Acetamiprid deposits following the ground application

Distancefrom Maximum | Interval after
the sprayed Deposition | application

I

I

I

IV

area (km) (hr)
0 311.7 During application
0.5 11.2 During application
1.31 6-8

2.32 During application
V 5 2.25 6-8

HEMRIREL. =K 84.1ug/kglkE
R/INPEED0.28%

Estimated exposure dose is 84.1ug/kg BW
0.28% of minimum toxic dose

Ichikawa Y, Moriyama M, Motoyama N ;5:-,;% o0 (L e 2l A
E K%ﬁ?%gﬁ 33’281_288' 2008 ESVE ) PS5 R SISl CUNRN RIS Y ANy <. S N



Summary 2. H2ERARE
Subacute inhalational intoxication

TEAZTYFORAFEIL, AL/ HL-THFENG3E
®ICHEIY., HBAHL,

Acetamiprid inhalational intoxication emerges 0.5-3 days after
spray.

FEORELYBWNVMERETRIET LU,

The minimum toxic dose by inhalational exposure may be less
than the oral exposure.

T, RMAIZKDERDIERELT, RA=ZaF /MDD
B TEDIEERAEEDL. ME=D RV EMEET D
(Hernandez et al 2008) ELNSIRE D B B,

In literature, chronic occupational inhalational exposure to
neonicotinoid is related to a decrease in lung capacity.

21
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3. EERY-FHEHERERICZELS
Man., DEXESR 2006-

Consecutive mtake of domestic fruit and tea beverage
caused short—term memory disturbance
and abnormal electrocardiography

22



20068 A M o84y ARIIC1IT11 N (BB B XERE)
1,111 patients visited X clinic in 2006 and 2007

[y

EEN TR DD 795 Ages: from 1to 79 years old
8. EEMEEFT=>T=, All of the patients were non-smokers.

BEJE . MERER (Mds. ERERT. BN | [87E. FiARdE. &
f&t%nﬁ:zs nalnzimszb\%z.s ’LI\EEI>( (H:‘EHJR f—‘FﬂJI’? Tﬁ
%)b\abnf:o

They complained of headache, chest pains, palpitation,
stomachache, muscle pain and fever. Memory disturbance,
tremor, and abnormal ECG (tachycardia, bradycardia, arrythmia)
were observed.

5549 AHY, FAEIZHKIUL ., B
=I[ZERLTLV =,

549 out of 1,111 patients had consumed large amount of
vegetables, fruits and tea before the onset. 23

=

R RY - ARz EHME=TK




fE{1 Case 1: 34 years old female
From 3 months ago] W—O>Z Chinese tea 600~ 1000ml/day

From 2 months ago|BEJgheadache, FAERinsomnia, 2 general fatigue

4 days ago | £E 118 a peach

One days ago | 73 1{& an Asian- pear, $%%% green tea 500ml
8.28 1:00PM | BEJ@headache,fEf@stomachache, f@f@chest pains

4:00PM | jcs1-1, Rk Pulse Rate 53bpm, FEh BT 37.6°C,

FIEIREL finger tremor

FARID TN A muscle spasm of extremities
IBIELT=1&. S E D KIIZGo=H . FEB %
BB ELENT=,

After vomiting , she became able to speak, but
she could not say what she had eaten

yesterday. )



JE{H2 Case2-1:14 years old female

2006.10.5.

BEfR. BCY. B, BREEE. AR BEFARZHFRA TR

She visited doctor with headache, shoulder pain, palpltatlon,
memory disturbance, insomnia and poor result of examination.

<ZEZHBHBEOBZIZHT>  <rood Diary of last 3days>

ORI

@ Break Apple

("r"ﬂ”) fast

= N . T Lunch  Cabbage

| H

: e AR év;,) | Lunch box

| W 17 Dinner Cucumber Melon
Lunch box pear

R, R ERIELT=,

Doctor stopped intake of fruits and tea. 2



JEI2 Case 2-2

2006.12.27. 17 A -BDRASEEHY . BEE., BHEZHRAT-.

She had disorder of accommodation for a month and visited
the doctor complaining of nightmares and headache.

<Food Diary of last 3days>

B Yrar | 26 s . /‘_? - 1225 | 12.26 12.27
T R

Break Bread

70
\/
N

e Mcg ‘wq fast
Hik
€ Yy Lunch Bread Miso-soup  Salad

G—E % e - Rice
+%7 ﬁ') vy Bread
O @
| - Dinner Cake Radish Rice

Chicken strawberry Chinese
dumpling

R, xREBERIL:,

Doctor stopped intake of fruits and tea again. 2




E5|2 Case 2-3

_ N Break

« 2007.1.10 BE@AHFHiT Do fast
Her headache contlnued

{;’5+ 2'VEA [T et
MWL A1 > T unc
36~ leer- SR e
LY, TR 2k Ly
!*"*‘f/v "7'(/T fi’“ﬁ.}/l-?o Afn
7,-['2 "ll('j:}\ t-*?-'tg ;
- = -.O'/H‘f —Fi::" ro Dinner
IV 7 ﬁ 513 ;t“zv/;;:w
HIrsT LH"‘ 73R :
= \ (Y]
H—\cl;: };?o >~ .#u Iy D‘f‘kitﬁ 1y !
wikh ke

Rice-cake,

Miso-soup,

Coffee, tea

Donut, ice
cream,
milk tea

Miso-soup,

rice,
sauage,
fried
potato,
beans, tea

Doctor stopped intake of fruits and tea again.

2007.1.16 EEJEIHZK. &
Her headache disappeared. Her memory disturbance and

'| =
JJEXY

- S

disorder of accommodation improved.

NE

Rice, Bacon,

sausage,
coffee, tea

Sausage, egg,

rice, milk,
yogurt,

sweet-potato

Salmon,
sarad,
Hamburg
stake, rice,

tea, Chinese

dumpling

Egs,
coffee,

broccoli,
rice,
salmon

Corn-soup,
egs,
chicken,
rice, fried
fish cake

27



BARNEORAZOAF /M ETHREI-HE

We suspect oral neonicotinoid intoxication
EIRDY . T AT R RFIZEITLN S,

The symptoms are similar to those after neonicotinoid spray.
TEAZTURHAEANMIBFEL TS,

The symptoms occurred independent of the neonicotinoid
spray season.

RY. ZEMHDERMZELHHERD

Their symptoms improved by cessation of fruits and tea.
2006 F Kb, 7 EAITURDHAIE (L, F£fE56~> T, 2007
F(ZIE66b, 2008F (21X 75k &g o T=,

The annual shipment of acetamiprid was 56 t in 2006, 66 t in
2007 and 75 tin 2008.

BARDAAZAF/AFDRBEEREENEREICS
The maximum residue levels for neonicotinoids are hlgh in
Japan.

28



20045 2005 F DI A=

Inharational intoxication in ‘04-05

BHJE headache
JE Z Y shoulder pain
fJE chest pain
FE fever

LB ER R general
fatigue

A8 JE stomachache

FRDAA coldness of
limbs

B1ZE palpitation

1% cough

AL AUfE muscle crump
SCfEPESE memory
disturbance

2006 FE LIFNDE P =

Oral intoxication since ‘06

o BHJE headache

o JBCY shoulder pain

o MJE chest pain

o FE fever

« EHEER general
fatigue

o f8JF stomachache

« FREMAA coldness of
limbs

o FJIZE palpitation

e 1% cough

o AN AME muscle crump

« ERfEFEFE memory
disturbance

29



ZED) T DMRL

Maximum residue levels for apples, ppm

—mmmm

Imidacloprid 0.5 0.5

Acetamiprid 2 1

Thiacloprid 2 0.3 0.7
Thiametoxam 0.3 0.2 0.3
Clothianidin 1 0.5 0.5

Nitenpyram 0.5
Dinotefuran 0.5

* B TELLT less than detection limit

0.7
0.3
0.3
0.5
0.01*
0.01*

0.01*
0.7
0.3

0.01*

0.01*

0.01*

30



BERDDH

Analysis of the urine from patients

« AAHOTNI5T4— lon chromatography
e LC/MS Liquid Chromatography Mass Spectrometry
- T7EAITIVE  AFH9ATYR, FF7I/ATIVR, ZTUES LA
[CHBORBYMED-/OOZIFUEEE . :RA84.8 pg/L 1%
HL7=,
— 6-Chloronicotinic acid, a common metabolite for acetamiprid,
imidacloprid, nitenpyram and thiacloprid was detected
maximum 84.8 ug/L.

 LC/TOFMS Liquid Chromatography Time of Fright Mass
Spectrometry
— 7EAZTR, TEASTIVROREHYMED T AAFIL T 4FS
TYRZEHEHLT=,

— Desmethyl-acetamiprid, as well as acetamiprid, was detected,




LC/TOFMSH HTIZ KA BEMD —F 74T

Metabolite analysis at once by LC/TOFMS

o LC-TOFMSHHTLI=ET—3MbE—I1FHE M L.
HZEOT—2% LLEEBTIZEYVIEEMHETEZTITUL.

. AS(TE B AYBENICEYRAZAF /ARORBEMIZDONT
RN Z1TIEoT=,

* Metabolites were extracted from data by LC/TOFMS, confirmed by
comparison analysis, and identified.

<&ET—%> <E—IERBEZEODT—42>

A 8 :

ximh\H#FEﬁ Yimh\’\%gsziﬁh\lvns%ﬁr%iu
—D—D2DE=IBENENFDIEITHIET Do

X-axis is time, y-axis is molecular weight, and z-axis is intensity”




FRD D HHEER Result of urine analysis

Heart Rate |Food/beverage |LC/MS |LC/TOFMS
(/mm)

Peach, Japanese @ 6CNA ACE-dm

Pear, Tea
53 F 56 Grapes, Apple, 6CNA ACE-dm
Tea
36 F 126 Apple, Melon, 6CNA ACE-dm
Strawberry, Tea
6 F 64 Japanese Pear 6CNA CPCN-e
27 F 100 Peach 6CNA  Acetamiprid
34 F 68 None none none

6CNA: 6-chloronicotinic acid
LD, of ACE-dm is 1276 mg/kg BW in male rat

33



Metabolism of acetamiprid

ROy oK
- —T
X T T
Decyano-acetamiprid Acetamiprid N N -Desmeth l-acetamci;l\ﬂid
(ACE-NH) ¢ ( AC{E_ ) p
Cl\@\ - Cl | N
NFNcooH N Neho I
6-Chloronicotinic acid O“NH
(CNCP-c)
¢ GS { COOH
Cl | X H N| P > | <N
N. 2 C,N\/COOH COOH_ N 2 COOH
O 6-S-(N-Acetylcysteinyl)-

N -(6-Chloronicotinoyl)-glycine
(CNCP-h)

nicotinoic acid
(CNCP-¢)

34



BEEEEEDOLEIZTERITIRRENZLDOMN?

Why acetamiprid is more toxic for the non-smoking woman?

o ZOFUIZKY. BRHEF Y ATR—E2—H 6D RITA
(|29 S BN

 The active absorption by intestinal transporters decease
by nicotine.

» AHICEDACYPEERDFHEIBEAZENHY. 7ILTE
FAFXTI 3 —FIEZERILEVIZEYBE NS,
 Metabolism by P-450s differ from one person to another,

and another metabolic enzyme aldehyde oxidase is
inhibited by estrogens.

s FYERICEINIE, RAZAF/AFOF T, mRBLFH
Eﬂh\ﬁ(,\

* The half-life is the longest among neonicotinoids in
experimental animals

35



R ABERNRSROARRNE)GE

Pharmacodynamics after peritoneal injection in mice

ME % IMI'  ACE  NIT THI  TMX CLO DIN

XS 10 10 20 10 20 20 20
(mg/kg)
EKIRE mg/L) Maximum Level
Brain i 6 3 16 11 11 18 6
Liver Pk 18 12 105 29 4] 99 32
Plasma [ 4 3 6 = 12 15 14 21
BRANEEDOFERI (42) T, relative to maximum level (min)
fid 90 >240 80 40 45 40 20
T 30 >240 45 50 35 30 15
I #7 80 >240 - 50 39 35 35

Ford K, Casida JE:Chem Res Toxicol 19: 944-951, 1549-1556, 2006 36



Summary 3: ERMEEAO D E

Subacute oral intoxication

Y. R OEHRERRIC. ZaF O PERRE
KES-LEADS, FEAITIRBE LU ZTDO K S
EPeEEHLT=,

Acetamiprid and its metabolites were detected in

the urine of patients who exhibited symptoms like
nicotinic intoxication after consecutive intake of

fruits and tea beverages

BATIEERSO DT AT RAMERSIN,
MRLIZERHIIZAHTHELY,

Acetamiprid is used 50 t annually in Japan. MRL is
high compared to other countries. .




[ I =

* A=

\ll

=N\
5 nf

FEIFTLVZ AN,

* |t cannot be said that neonicotinoid is safer

than OP.

» ERDORA ==

F/ Ak

P,

=k i

i Conclusions

F/ARIEL. B EERTHIZR

L TLV4,

e Neonicotinoid intoxication in human has been

occuring.
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