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0.2%

02% | 03% HIV/AIDs

n Tubaculosis

] Malaria
n Leishmaniasis (51,000)

n Trypanosomiasis (48,000)

M A L A R | A
D Yellow fever (31,000)
Dengue/dengue
haemorrhagic fever (19,000)
E’ Chagas cisease (14,.C00)
D Encephalitis {14 ,000)

Nature Reviows | Microbiology
CHILDREN
Malaria: 1.3 million people die EVE RYDAY

Tubaculosis: 1.6 million people die IN AFRICA. PLEASE HELP.
A . HTTP://MALARIANOMORE.ORG
HIV/AIDs: 2.8 million people die
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Malaria Trends in South Africa
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Awvailable online at waw.sciencedirect.com
-

“=.” ScienceDirect ENVIRONMENTA

POLLUTION

Environmental Pollution 144 (2006) 902017

www .elsevier.comflocatefeny

Simultancous presence of DDT and pyrethroid residues in human
breast milk from a malaria endemic area in South Africa

H. Bouwman “*, B. Sereda ", H.M. Meinhardt ©

et al. (1990). Exceptionally high concentrations can be found in
breast milk such as of a 21-year-old primiparous mother from
KwaZulu-Natal, South Africa, whose total DDT (= £DDT and =DDE,

*DDD was not considered) concentration was measured to be

117 pg/gip (Bouwman et al., submitted for ication) a 381
days of breastfeeding. In this case, at leasf\ 2 ¢ of total DDT Jwas
transferred from mother to child throughou ays of

breastfeeding that was not finished at the time of sampling. This
hich amount of DDT transferred during the postnatal phase
together with the prenatal exposure indicates serious risk of long-
lasting adverse health effects. Evidence for adverse health effects
has been discussed elsewhere (Bouwman et al, 2006, 2011;
Eskenazi et al., 2009; Longnecker et al., 2001).
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Bio Hazard Control Vs Chemical Hazard
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C 2B R FHBREI(Systemic insecticides):
' revolution in plant protection
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1 ]
M W

Ch~ Compd: 49 51 52 53
| [\ X: NH  NH NH NH NH
q NH
¥: 0 NH CHCN  CHCO:Et C(CN)

N\NO LCg: 1000 1000  inactive  inactive 40
2 Compd: 54 55 56 1 57

imidacloprid (1991) e R
” ‘ Y: MCHN NCOz:R NSOR MNMNOs NCM

LCap: 0.32 40 40 0.32 0.32

Shinzo Kagabu Al See the notes in Table 1.

Professor Shinzo Kagabu received the 2010 American Chemical Society
International Award for Research in Agrochemicals in recognition of his

discovery of imidacloprid (IMI) and thiacloprid, which opened the neonicotinoid
era of systemic pest management.
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~NE2E  CCD: Colony Collapse Disorder
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Pesticide

DDT

Amitraz
Coumaphos
Tau-fluvalinate

Methiocarb
Carbofuran
A-cyhalothrin
Deltamethrine
Thiamethoxam
Fipronil
Clothianidine

Imidacloprid

®

Dinocide

Apivar
Perizin
Apistan

Mesurol
Curater
Karate
Decis
Cruise
Regent
Poncho

Gaucho

Use

insecticide

insecticide / acaricide
insecticide / acaricide

insecticide / acaricide

insecticide
insecticide
insecticide
insecticide
insecticide
Insecticide
Insecticide

Insecticide

LD50
(ng/honeybee)

27000
12000

3000
2000

230
160
38
10
5
4.2
4.0
3.7

The final column expresses the toxicity relative to DDT. (Source: Bonmatin, 2009)

Toxicity index
relative to DDT

5400
6475
6750
7297
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Cholinergic

Na+
AChE nAChR channel Other
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neonic ImidaCIOPrid 2010
World production:
20,000 tonnes
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(DDT peak-use
80,000 tonnes in
1959)

Years (1997 - 2010)

. ) Source: Casida and Durkin, 2013 doi: 10.1146/annurev-ento-120811-153645
Figure 4

Changes in use of insecticide classes between 1997 and 2010 showing decreases for organophosphates (OPs),
methylcarbamates (MCs), and pyrethroids (pyr) and increases for neonicotinoids (neonic) and other
compounds. Abbreviations: AChE, acetylcholinesterase; nAChR, nicotinic acetylcholine receptor. Data
shown for the years 1997, 2000, 2002, 2005, 2008, and 2010 from T.C. Sparks (personal communication) are
similar to those from his coauthored paper (95).
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The world of systemic insecticides is a weird world, surpass-
ing the imaginings of the brothers Grimm — perhaps most
closely akin to the cartoon world of Charles Addams. It is a

ELIXIRS OF DEATH 33

world where the enchanted forest of the fairy tales has become
the poisonous forest in which an insect that chews a leaf or sucks

the sap of a plant is doomed. It is a world where a flea bites a

dog, and dies because the dog’s blood has been made poisonous,
where an insect may die from vapors emanating from a plant 1t

has never touched, where a_bee may carry poisonous nectar
back to its hive and presently produce poisonous honey.
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- NNs Contamination in honey SClen%g

2017

REPORT

A worldwide survey of neonicotinoids in
honey

E. A. D. Mitchell?", B. Mulhauser?, M. Mulot"T, A. Mutabazi®**, G. Glauser®, A. Aebi'*
+ See all authors and affiliations

Science 06 Oct 2017:
Vol. 358, Issue 6359, pp. 109-111
DOI: 10.1126/science.aan3684 ‘

We assessed the global exposure of pollinators to neonicotinoids by analyzing 198 honey samples from
across the world. We found at least one of five tested compounds (acetamiprid, clothianidin,
imidacloprid, thiacloprid, and thiamethoxam) in 75% of all samples, 45% of samples contained two or
more of these compounds, and 10% contained four or five. Our results confirm the exposure of bees to
neonicotinoids in their food throughout the world.
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Worldwide contamination of honey by neonics.

Total neonicotinoid concentration [ng/g]
O <LOQ
O LOQ - 0.01
©0.01-0.1
®@0.1-1.0
®1.0-10

@ Acetamiprid
@ Clothianidin
@ Imidacloprid
@ Thiacloprid
O Thiamethoxam

Number of neonicotinoids 100%  — Number of neonicotinoids 100.000

80% —

60% L 1.000 Science
40% E 0.100

ﬂ i vl B N
._l - 0.010
1 2 3 4 5

Africa Asia Europe N. Am. S. Am. Oceania 0.001

10.000

Total neonicotinoid ©
concentration [ng/g]

0
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Flow chart of toxicity test of medicine

Pre- clinical
Research Phase | Phase Il Phase Il
(Phase 0)
\ J
\ Y J Y
Non-clinical test Clinical test (administer to patients)
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Inhalated + dermal

contact: 1

Ingestion: 21

Imidacloprid [ Acetamiprid

5%
I Clothianidin
1%
Inhalated + dermal
contact: 20
Non-severe: 130

Ingestion: 110

Pei-Chen Lin et al. Basic & Clinical Pharmacology & Toxicology, 2013
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Control of pine wilt disease by insecticides
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Target NNs In this study

Cl ‘ N |
N _~ N\]/
|
N"H
Acetamiprid e

Nitenpyram

—— R

=
SN

Cl

cl
\I@\/N/_\NH
I

. . “NO,
Imidacloprid

Cl
N%jj\/“

Clothianidin RNOQ

g
|
N
“CN
Thiacloprid
Cl
oYY
= N N
\“/ ~

Thiamethoxam N NO,

Dinotefuran
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BERANDHRL6A : M23 A, F23A

Detection frequency (%) | May June July
100 ® Acetamiprid
80 | Clothianidin
Dinotefuran
g 60 - Imidacloprid
2 Nitenpyram
S5 401 ! ThiacIF::arid
20 | Thiamethoxam
N-dm-Acetamiprid
0

Total

NNs were detected from almost all the children urine.

Clothianidin GBI»@®
Dinotefuran «iB®
Nitenpyram @@ @

Thiacloprid @

Acetamiprid @
Imidacloprid @®

dm-Acetamiprid GDEO® @
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Nitenpyram Dinotefuran
25 100
° ®
20 - 80 -
o o
O 151 QO 60
e 2 ® °
S 10 S 40 O
° ®
°
5 - 20 -
0 « 1 8 : . ¢ 3
May June July May June July

« ZTVESLDREIFIAIZRAIZER
—hH. TEEZIT)RFRD /) TI5UEFE

b o
ZEE
Acetamiprid
35
30 - (]

mZzEHhIEE Stz

July
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C MEBEORAZ=ZaF/ 4 FAIEHES A7

30.

%
20.

10.

0 1 2 3 4 5 6
® May mJune mJuly

* Many children were exposed to multiple NNs
* Two children were exposed all 6 NNs that we analyzed in this study.
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- 1B & 7= Y DIEE=(ng/day)=Urine NN conc. (ug/g cre)xo.3 (g
cre/day)x1.6 (excretion factor)x3 (Diurnal variation factor)

- 1B EH =Y OR[N b DEREE=(ng/day) = Air NN conc.(pg/m3) x
8.7 m3/day (respiration rate for infant)
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160

140 -
120 A
100 A
80 -
60 -
40 -
20 -

1Y -UDRA=ZaF/ A4 FiEERE

Exposure per day

o

. @

®
' i $ s 8 . o
i=) £ % R, = e =
— | - .

a 2 5 a & a g
E & £ 2 22 2 o9
(4] = E O c O -E
e 0 ] © o) S ©
8 o £ B = < =
< O £ =z = ©
il
'_

Neonicotinoids \EW, June July
(Mg/day) | (mg/day) | (pg/day)

Acetamiprid
Clothianidin
Dinotefuran
Imidacloprid

Nitenpyram

Thiacloprid

Thiamethoxam
Total
*KNEIBEETHY . BXRFHEL TLSRIREENH S,

Maximum exposure of total 192 pg/day were observed on
June.
Acetamiprid and Dinotefuran were predominant NNs.
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Neonicotinoids ADI Tox test Toxicity
(mg/kg/day) (LOAEL)

Acetamiprid o.071* 2FMHEMESEENARGERRS Y L)  FHERIEX(E).
R EHMINH(D)

Clothianidin 0.097 <2FHEUHESHESAEHEHERG Y )  INEREERGR K
Imidacloprid o.o57 2FMBESHENSAREHERERG Y b)) BRI OA FREEILERED

Nitenpyram 0.53 2FREMHSHESAEHEHRS v L) AEENID

Thiacloprid 0.012 — —
Thiamethoxam 0.018 2HEAKFEIEHRERT v F) R ME LR FEILE
Dinotefuran 0.22 1 F RS HERERAM X) R EEMIHI(Q)

* ALCATI)—DHRBAFITHAICLELLT . TOHEMEIIHRAR.

» FEMESHAREEFML T oNTULVEL,
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Max NNs exposed
Neonicotinoids (La/day) % ADI from air
K1g/day (ng/day)

Acetamiprid : : « ETCADILLTOEREZELANILTH
Clothianidin _ _ >t-,

Dinotefuran _ _ « RN DFESIEFEFEITEL
Imidacloprid . . ; "“%< RRVIERNE SR

Nitenpyram

Thiacloprid

Thiamethoxam

&t
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JEE

Insecticides Type Vaper pressure Water solubility Soil half life
Thiacloprid NN 8x1071° Pa 185 mg/L 15.5 days
Acetamiprid NI\ 1x10°° Pa 2950 mg/L 3 days
Clothianidin NN 1.3x10° Pa 327 mg/L 545 days

fenitrothion

7.2x1073Pa

NNs vaper pressure are lower than OPs

AXE

. 5times higher

Neonicotinoid Insecticides: Environmental Occurrence in Soil, Water and Atmospheric Particles

. 10,000,000 times higher (not evaporate)
KSR
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ARBREEICL SRINNREOEL

RIUT4T75Y., BEBNOARFRICESZZHMB SN ARYIYEZTH 5L,

ﬁé%rﬁﬂy sz:o

Dinotefuran

* % * %
o
* %
0
8
.4
30D 5D Normal

GEEBn =393, s HRIn = 238, 30 Eln=60, Total=691 samples)

60 -
40

20 1

dm-Acetamiprid

*x *x

*x

30D 5D Normal

A O @

Clothianidin . Thiamethoxam
= S ] * % * %
8 4
Y
*% ® 3] " ®
2 ]
l ' 1 1 ° '
- 0 e |
30D 5D Normal 30D 5D Normal

BERICEAN, oAMBARKERICEET 5 &
BIFIZFR P DIRE MR
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CLO
(FRILEW)

Wdams N fetuses

[Ohno al., 2020, Toxicol Lett (Accepted)]

CLO-urea = 1-methyl-3-nitroguanidine

(ppm)
0.36

0

Q QOO Q
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CLO "'*No2 dm-CLO N*No dm-dn-CLO N H

HoH

1 methyIHSIN\NITN‘CH?’ A
nitroguanidine  NO2 dn-CLO

QBFIZBEWLNTCLOM RN T= —SCLODBFHITHHO CTE=MIZHEZRINT-
QOCLONEBHEERSLUVERE: BE(=BF SCLOIXBEBEMZED CGRIEIZE BT S
O CLODERFRIIZREA, dm-CLODIEM, KFEWD P TIM-CLODEE NS
—CLOIZARRIZA-T=1, HOMNZTAAFILCLOIZR BTN S
¢ dn-CLOM R EINT: —HEEOZRAEICHTHIHRMENLYS WM EMNER SIS EN T
O BE LI FTRE (BR) REMNZIZXRE
—>XYIEEME (T EEZEDE NN ESNBZBFADEENEZIND
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( ##=37F /4 KONOAEL 4 ADI [
| AYIZWEZDT=EA S H?

Neonicotinoids ADI Toxicity ENZEBITS EEEECELINT-
(mg/kg/day) S2EPFOER fEAR

Acetamiprid AFHEREAE K (&F).
{RE N (R)

Clothianidin DN B2 Fid] B5 R a8 72 Rl

BRUMESE S EERES

B EHER
HA MK HE/ME
€M+ e R

Imidacloprid FARRD O« FREELEEM

Nitenpyram (R E 1B INHN

Thiacloprid —
Thiamethoxam Bl RHE L R AE TR A
Dinotefuran R EEMINHI(R)

*XE FTEHESNTOWASIFFERDZ (X, HRERTHD.

=5 - et I LLEEIREE
T FE
AXEE An i 1 1= g
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=14 2 (NOAEL-dose) D &
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Conducted elevated plus maze test
'A

)WY ORI

\_I_l‘
\{l

Hirano et al. Toxicology Letter 2018

P=0.058

Open arms
-
un
=

==

E E Closed arms

Number of
c-fos immunoreactive cells
in DG (cellsimm?)

(@)

Control

* DG: Hippocampus
 PVT: Paraventricular
Thalamic nucleus

Percentage of
time spent in open arm (%)
Number of

P
L
e
2E
8
@ =
28
£
Eﬂ_
-
8
3

Percentage of open arm entry (%)

= B
§ £
g
g )
£ E

o
: 3
2 £
5 E
'g 2
2 :

Conitrol

* NOAEL for male mice: 47.2 mg/kg from 78-week dletary carcinogenicity study
* This study exposed o, 5 or 5o mg/kg single administration.
* Acutely induce anxiety-related behavior. R ZkITEH FZE ?
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mE 4 =(NOAEL-level)\ D1 =44 07 1) kM
ROADNDEERNEEEZSZT-,

Murat Kara et al. Int J Exp Pathol 2015

[ 8 Control
(a) Infant CJB0.5mgkg BW.
0 L] B8 2 mg/kg BW
. B 28 mgkg BW,

40
30
20

Escape latency (s)

Morris water maze learning
performance
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EEHE(NOAELdose)D 1 =240 0O71) FARER &
AR UEREIZEE TS X 1=,

Sun et al. 2016 Agricultural and Food Chemistry

NOAEL of imidacloprid is 5.7 mg/kg bw/day
Expose 0, 0.06, 0.6, and 6 mg/kg bw/day through diet.

= Control

=== 0.06 mg/kg bw/day
= (.6 mg/kg bw/day
=== 6 mg/kg bwiday

Imidacloprid (mglkg bw/day)
COntroI 0. 06

Weight gain (g)

NOAELMD1/100DEE T

- I_JHEIHHﬁo)E'/ Enh\ﬂj]ﬁ
=i Nt !

= 6 mg/kg bw/day

Low-Fat High-Fat

m Dietary fat | Imidacloprid m

1600 - C.

Total food intake
(Kcal/mouse/12 week)
Adipocyte size (pmzlcell)

High-fat

m Dietary fat | Imidacloprid m
m <.0001 0.0006 0.0005

- High-Fat
" Etfect | Dietary fat [ imidaciopid | interacio |
T I N

Weight gain Adipocyte size
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Pesticide use, 2014

Total pesticide use measured in tonnes of pesticide consumption per year.

————

China’ e _ e

Brazil - 360,995 t (in 2013)

France 75,339.2 ¢

India

40,093.69 t (in 2010)

Japan I 53,543.7t

South Korea | 19,788 1

0t 200,000t
Source: UN Food and Agricu

600,000 t
Itural Organization (FAQ)

1 million t

1.4 million t

1.8 million t
CurWorldInData.org/fertilizer-a

nd-pesticides/ » CC BY
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http://www.foocom.net/column/shirai/16916/
http://www.foocom.net/column/shirai/16691/

Integrated Pest Management (IPM)

Insecticides, Fungicides, Herbicides, etc.

Very safe, targeted, selective, non-persistent

Predators, Parasites, Nematodes

Pruning, Mulching, Traps, Barriers, Weeding

I Site & Plant Selection, Sanitation, Rotations

Last
option
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Can we feed 10 billion people on organic farmin

Nutritonal
Quality

Reduce
Worker
Exposvure to |
Pesticides

Employment *
of Workers

"‘*\—,_

Conventional
S Qualty

Nutntional
Qualty

Miaimize
Pestic:ide
Resdues

Reduce
Worker
Exposure to
Pesticdes

Employment -
of Workers

Ecosystem
Servwes

g

Minimize
. Energy
s Use

fohl Costa
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https://www.theguardian.com/sustainable-business/2016/aug/14/organic-farming-agriculture-world-hunger
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