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M-765518-01-1

Badgujar, Prarabdh C; Jain, S. K;; Singh, Ajit; Punia,J.S.; Gupta, R.P.; Chandratre, Gauri A.;,
2013
Immunotoxic effects of imidacloprid following 28 days of oral exposure in BALB/c mice.
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RN LG, TNOEDRIEOEENA X F 7 u 7Y NI KL EEN R M /EAIC X
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M-513337-01-1
Bhardwaj, Shipra; Srivastava, M. K.; Kapoor, Upasana; Srivastava, L. P.,
2010
A 90 days oral toxicity of imidacloprid in female rats: Morphological, biochemical and histopathological
evaluations.
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EORGE, ME— L OV FRIRE, RRE, MFRITETFORAE, 7EFLal) =77
— B E K QYR AR R A & S L T D, T ORER, 20mg/kg REE/H T b 7= hE
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T2, RLERICE T DITHERO RENRBD LTS, FIZ, BEEERG LRl O &S Loy
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REEBITHRDEZRT,

1. FECLPRBATH V| ool A FTA VBN I TV,
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3. HELROFRER ], BERBEOE RO RH
4. D B D FEh
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F 7o, GLP THEi 7z MRk AmEREBRO L UO@IcB W Tk, A OKREHE&ETH D
20mg/kg KE LV mWHE TH 2D 100mg/kg A H (M) TEMEE TR STV (HETIX
50mg/kg AE), F7-@EMEMREEMERBRICBWTY, HETHHETH % 151ng/kg (AE, HET
1% 350mg/kg R E TIERIZZR D SN TWNEHDD, K& TH HHETIT 42mg/kg A, METIZ
151mg/kg AEH T, BRKIERITFRO LN THE LT, BRLEZESITBW T, 42mg/kg (KRB
e, —EEOBLS S NOAEL EFHIis v T D
90 H AE#: 03P BRE@ Tl 2400ppm (M 422. 2mg/kg A/ H, #E 300. 2mg A /kg/H) TIE
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IOE IR END AL THE SN TV AP AEEICOVTUL, FRT—4 Dt
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BEASTHIZEWEDEEZ 5,

ik 25 H
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90 HER N 52 MHRERO & OY 1 AR ME /30 A MEDE & B R BR@, & TlX 20mg/kg
KE/HXVEWREHERETLIRO LTV,

H 76 3% 5 e
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20%FHL 5 &y 9 JLHE L bl T & DHUE TIE AR,
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ATV, FE TR DOfifias OB IR AT L OA EATLHE STy, TR7ET T
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BRCHRAE SN TV AIREILRD 5T e,
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X, GLP T T L7=HA KT A4 1 EML%MLtﬁ%@ﬁ%&%ﬁ%%é EMB, T O3k
. VAT FEMINRT A =2 —% R EXIRET - ORI (Kya/ERENT — X208 &
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Lhlg U 7z BBk
OAaMR 0= (I 1989, 5.2.1/02)
OECD401 (1987), US-EPA Subdivision F § 81-1(1984)
v 4 AKX — Bor:WISW) RHERET & T,
1 REMEMES 5 DT, FABREAAAEE ; It 7~8 W@ ifin (167~187g), ME 10~ 12 JAMln (168~ 194g)
BRI OB ; 94. 2%
5 ) A O % G-
FHBLPRIE . 2%v/ v LR T ELKIEIE (BiA A > 7K)
5. & /- 50, 100, 250, 315, 400, 450, 500, 1800mg{A & /kg

M- 100, 250, 315, 400, 450, 475, 500, 1800mg{AiE /kg
#5725 £ 5 10mL/ ke A H
@atERE 0 EERR (I 1°°1. 5.2.1/03)
OECD401 (1987), US-EPA Subdivision F § 81-1(1984)
v 4 A K — Bor:WISW) RMEHET ~ ~,
1 BEMERES 5 PT, FREREAAAES ; HE 7~8 M ih (168~ 184g), M 10~ 11 FH i (169~ 186g)
BEER M ORI 5 96. 0%
5 T R 0 P 5
FRBLVRIE  2%v/vY LR TELKIEIR (WA 4 > 7K)
¥ 5 & - 50, 200, 350, 400, 500, 600, 750, 1800mg/kg{AE
M- 100, 400, 450, 500, 600, 1000mg/kgfi &
¥ 575 £ 5100/ ke R HE
@90 A [ AR 0 &G AR (I 1039, 5. 3.1/01)
US-FIFRA guideline(1984)
v 4 A K —(WISW, Cpb) BT » b,
1 FEMERESR 10 DT, SUBRBAAAIE 5 ME K 5~6 W iin (64~102g), M 10~11 s (63~91g)
BRI B DML 5 95. 3%
IREE 5
P 5. 1 & HERE; 0, 150, 600, 2400ppm ( FHIFEEREDREDH V)
HE-0, 14.0, 60.9, 300. 2mg/kefAHE/H
ME-0, 20.3, 83.3, 422. zmg/kgﬁ@/a
@1 4 MR M3 2 AMEOFE R (I 001, 5.5.1/01)
US-FIFRA guideline(1984)
7 4 A X — Bor:WISW) RHEHES < -,
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1 FEMERER 50 PT (F#E)+10 DT (FRRIEREE), BRI IE ; HE 59 4~6 Ml CEYRELE
9 81lg, MER 76g)
BB T O 5 95. 3%
IR G
& 5. & s MEiE; 0, 100, 300, 900ppm
-0, 5.7, 16.9, 51.3mg/kefkH/H
ME-0, 7.6, 24.9, 73.0mg/kefkHE/H
O 1 F MR /5 0s AYEDFA Bt (I 1091, 5.5.1/02)
OECD453 (1981)
7 4 A K — Bor:WISW) RMEHET ~ |,
1 FEMERERS 50 DT (FHE)+10 VT (R RIERAE), SRERBAAAIF ; HE 59 5~6 il CEERERE
9 90g, MEK 84g)
BB W) E DR ; 95. 3%
IR G
5 & MERES0, 1800ppm
HE-0, 102. 6mg/kgiAH/ H
-0, 0, 143. Tmg/kgikHE/ H
® 2 rErh R (N (094, 5.7.1/01)
US-EPA SubdivisionF § 81-8(SS)
SD (Sas:CD(SD)BR) &Mtk ~
1 BEMERER 12 DT (F8F) +6 (R 28
B BH A e MEKE O W e CEXIIRE ik 261g, M 168g)
PER T DHSE 5 97. 6~98. 8%
B[R] 5 il % 10 e -
TR 5 0. 5% A F /LB L m— R K TR0, 4%Tween80% & A4 B WiA Ak
P 5 &0, 20020, M A), 50(42), 150(151), 350 (307)mg/kegfk®, () HrE
P 575 B ;10mL/ kg A 8
D90 H M R m e G- phie sk (I (©°4, 5.7.4/03)
US-EPA Subdivision § 82-5(b)
Fischer 344 (CDF(F-344) /BR) ZMEfET »
1 HEMEREA 12 DT (ERE) +6 VT (28 , SRERBALAIF ; SEXYRE ; [E-155g, M 117g
B BR W)L DML 5 97. 6~98. 8%
IR 5-
¥ 5 F B MERE; 0, 150, 1000, 3000ppm
-0, 9.3, 63.3, 196mg/kgfkHE/H
ME-0, 10.5, 69.3, 213mg/kgfKkHE/H
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M-766318-01-1
Gatne, M. M.; Ramesh; Bhoir,P. S.; Deore, M. D. 2006
Immunotoxicity studies of imidacloprid in rats
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EEEEHT IR (HAT) | SBIEALEEGE OTH) SG, FEARMERIZ 32 A mEREEERE (M) B8 L08R

MR 2T A—2—L L CGRHEL TRV . BRIZLUE, HATE X ODTHRS TR F AR

b=z izl EEEERNRBEEINS & FEL TWD, FARCHRONOAELIL, HiEH

B (16mg/kehE/H) TEENBD LN TNDH 2D, HESNTELT, BTOS BEICEE%
FIETINEIDIIRHETH 5,

L2rL, ORISR BTV D IECLPIF DAL, FHW S Ak, FESICEE T 2 5oy

ﬁ#?ﬁ YTHDHZ LMD, ZOXLEMEN A I X7 a7 ) RANEEN R MEIER 24

T 5 LW D FERRICEDHIWTIZITEEM N . £V AV FHME/NT A= — %R E XTI RET 7
Kﬂ%ﬂﬁ(z Ya/TEBMT — X)) L7200 ) 5 ERE XEZ LN o Tz, TOHEME

Z LU ITRT,

FEGLP/HEIL LT T A R TA RT A4 »OF#E2 L,

BRI E DO AK DOIEFIRD 720,

B5 P P RR DS ER E S AL TUNVR LY,

BHERBEOERL,

W e DB BEDBY W EL 8 A4 7= L TR W,

MRS o 7e7 —4% (1061]) CHREFHLWEZEKR L TWD

6.%5@W¢®@%®%%%%\Wﬁ FEETR 2 E O RHEA R,

WM A TSR AWV B2 & BB IE R OFERIZOWTEILL T O @Y B 2 5,
ﬁ'ffﬁll‘;k e fE T v A (HA titer)

o [EFMIZIRDO LN TWHHERT A K7 A > (OPPTS 870-7800, ICHH A ¥ &) THELEX
TV D RBRIETIT RS, FICREES TV D HETIER Y,

o HUIARAM DA i%%@@mE%Lﬁ#ﬁ%hxw%wWﬁ%ﬁkmmifwﬁﬁﬁ
BERBAOPEOONTHDEN, BAELHHELORERZITRLS, $-FHEELS
HEE ORICAEBERENRD LN TR, ),

o FIMFICERESNTOWABEMINRRNZ LT, BBt Ot o 5T — 4
MANFTERNZ LN, BHEROE (REIMHIRIS) OBMEZ ET 572D DIAENRAR
HTHY ., FHITRAlEE B2 D,

Ol = W DN =
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T SE R 8 OSS (DTH 7 & A)

o ZOT vEAIIEBEMIIED LN TWHRERAT A K74 > (OPPTS 870-7800, ICHH A 4
VA) THRIN TV DLREBETIIZRLS, FoIEEESNTE 67, IR fEbit T\
U,

o [FHFIZERE SN TV BMERTIRA 202 LI, B R K Ot RO 57— 4
MAFTERNI END, BOLNTZEICO W TIEMRFN TE 220,

o XfHREEIC L AWEIFIICA BREITRD bR o7,

A+ 4% (Phagocytic index)

o EHEEMICARDONTNLHRBA A KZ A 2 (OPPTS 870-7800, ICHH A &> R) THEAES
AL T D BRBRIE Tl AR,

o XTHAICHARETORLGH THREENALNLTWD Y, FRA &L &HARICHE 71
BRRENLN TN,

o GtExt R ORI RO RT —F BAFTERNEMNS T OZEIZ OV TIERM 27N
DTERU,

F 1 R 35 A BH 5 R

o [EBEAIICERO LN TWHRERT A KT A > (OPPTS 870-7800, ICHH A # > &) THEREE
LTV D REBRETIE R,

o IFEHETH D 160mg/kefRHE/HEE CHEHFIICHRE R T RO B TNDH 0, [FIKFC
RE STV D EERRICINZ . Bt B DRt oy 57 —F BAFTE RN T
LD, O LNTEIZ O W TIEfERFAN TE 220,

I BE A A RO RR AT
o PRI Ko OF i i o0 BEAR R FORAR AT AR~ STV 203, i BEARRR 2RO A T B0 M
FEDOERN2, ZOBEROHZEZ Y A7 FMICHAT 52 LIXTERU,

. GLP FIZFVNTOPPTS 870-7800 IZft» 7= WA RTA NZX o THEELZT v MIBIT %
% 7 PE A 5% (NI 2010:5.8. 1-01, M-394980-01-1) Ti, {REFE 5 CTiEdH 545, 28 A FEIRATE
HLZ OsEdE (G msl) mraEtEZ2 X523, e H&E & L C186mg/keffHE/H £ T,
G IE TN OFHUIGE D HAL TV,

PLEIZR LT2i@ Y o 2 OSCERIZ iR~ BT 5 FECLPTHEE S 77 13, Flv Sz 5k,
fi RICEA T OREMERP AT THL LD, TOLRBENDLA IF 707 ) RHREREN
IR MMEER 2 A9 % & D w2 TS IXRERI 23R D | if:UX7§Wﬂﬁ/\°'7%~§7—
e i E AT BT 72 O A AT RE & Hllbr S 2 P78 S (Kora/ EEBRT —4%) L LTHMEET
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Executive summary

The recent publication by Kimura-Kuroda et al. (2012) examined the effects of
imidacloprid, acetamiprid and nicotine in a cell culture system with cerebellar cells from
neonatal rats. Based on their findings, the authors concluded that imidacloprid “may
adversely affect human health, especially the developing brain” and that “Further
investigation is required ... to determine safe concentrations for ... [imidacloprid]
application to agricultural crops as pesticides”.

Based on this publication, the European Commission, Health and Consumers
Directorate-General (Ref. Ares(2012)1491064 — 13/12/2012) asked Bayer CropScience
to provide all the relevant studies which have been published on this issue (i.e., the
suspicion that imidacloprid could cause developmental neurotoxic effects) in the
scientific literature.

The present position paper provides the results of this literature search as required by
the European Commission.

The literature search identified no reliable evidence in the published literature which
would support the conclusions of Kimura-Kuroda et al. (2012).

To the contrary, the literature search identified a publication of representatives of North
American Regulatory Authorities and of the OECD (Makris et al., 2009) which highlights
the in vivo developmental neurotoxicity (DNT) study (that can be a regulatory
requirement) as “the best available science for assessing the potential for DNT in
human health risk assessment”.

Such a guideline DNT study is available for imidacloprid and reveals the absence of any
developmental neurotoxicity.

The overall NOAEL for the DNT study was previously confirmed by EFSA to be
30 mg/kg bw/d, which is 500 times higher than the acceptable daily intake (ADI) of
0.06 mg/kg bw/d for imidacloprid.

Furthermore, the present position paper includes an assessment of the Kimura-Kuroda
et al. (2012) publication which identifies a number of critical flaws. The results published
by Kimura-Kuroda et al. (2012) are also assessed in (a) the context of the known low
affinity of imidacloprid to mammalian nAChR as demonstrated with electrophysiological
investigations and (b) in the context of the respective guideline in vivo studies with
imidacloprid, comparing also the doses used in these guideline studies with the in vitro
concentrations tested by Kimura-Kuroda et al. (2012).

Based on the demonstrated limitations in the published in vitro study (Kimura-Kuroda et
al., 2012) and the consistent information on imidacloprid in vivo toxicity, in vitro
mammalian nAChR binding activity, and biokinetics, Bayer CropScience concludes that
imidacloprid has no developmental neurotoxic potential and that sufficient information is
available which demonstrates that imidacloprid is safe for the user and for the
consumer.
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Literature search revealed no developmental neurotoxic effects

Based on the publication of Kimura-Kuroda et al. (2012), the European Commission,
Health and Consumers Directorate-General, Safety of the Food Chain, Chemicals,
contaminants, pesticides asked (Ref. Ares(2012)1491064 — 13/12/2012) Bayer
CropScience to provide by 30 March 2013 all the relevant studies which have been
published on this issue (i.e., the suspicion that imidacloprid could cause developmental
neurotoxic effects) in the scientific literature.

Bayer CropScience conducted the required literature search.
The conditions of this literature search are described in Appendix 1.

The literature search identified 68 documents in total out of which five concern aspects
of developmental neurotoxicity or of in vivo neurotoxicity in adults — descriptions for
these five documents are compiled below. The remaining documents are not
considered relevant, mainly because they describe findings of in vitro studies which add
no relevant information regarding developmental neurotoxicity. References for these
documents are not included to this position paper but are available upon request.

Two further publications of Kimura-Kuroda and co-workers

The literature search identified the publication of Kimura-Kuroda et al. (2012) as well as
two further references to abstracts in which the authors had previously published their
results (Kimura-Kuroda et al., 2010; Kimura-Kuroda and Kawano, 2011).

Performance assessment of in vivo developmental neurotoxicity (DNT) studies

The literature search identified the publication by Makris et al. (2009). The authors are
experts from US and Canadian Regulatory Authorities, from OECD, Academia and
Industry. The publication provides a retrospective performance assessment of multiple
available in vivo developmental neurotoxicity (DNT) studies (including the one
conducted with imidacloprid - for details of this study see below) and concludes: “The
OECD DNT guideline represents the best available science for assessing the potential
for DNT in human health risk assessment, and data generated with this protocol are
relevant and reliable for the assessment of these end points. The test methods used
have been subjected to an extensive history of international validation, peer review, and
evaluation, which is contained in the public record. The reproducibility, reliability, and
sensitivity of these methods have been demonstrated, using a wide variety of test
substances, in accordance with OECD guidance on the validation and international
acceptance of new or updated test methods for hazard characterization. Multiple
independent, expert scientific peer reviews affirm these conclusions.”

Reports on neuropathology

The following two publications report evidence of neuropathology in rats treated with
imidacloprid as adults or during fetal development. The findings from these studies are
described and evaluated in the context of other information, including adult and
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developmental neurotoxicity studies performed in accordance with established test
guidelines that are designed for human hazard identification and risk assessments.

Soujanya et al., 2012

This paper reports results from a study with adult male rats (12 / group) administered by
oral gavage imidacloprid (80 mg/kg bw/d), Vitamin C (10 mg/kg bw/d) or imidacloprid
and Vitamin C for 4 weeks. Animals that received imidacloprid alone had evidence of
marked congestion in the cerebellum, degeneration of Purkinje cells with loss of
dendrites, vacuolation around neurons and shrunken neurons, vacuolation around
neuronal cell body and chromatolysis. Ultra-thin sections of brain revealed vacuolar
mitochondria, apoptotic nuclei with disrupted and margination of chromatin material.
The report did not mention whether there was evidence of motor incoordination or other
neurologic dysfunction, which should have been profound with the extensive Purkinje
cell damage that was shown in Figure 2.

It needs to be noted that severe lesions as reported in this publication with 4 weeks
exposure at 80 mg/kg/d were not observed at all in available guideline studies on
imidacloprid, including the 90-day toxicity and 90-day neurotoxicity studies in rats,
where they should have become glaringly obvious given the fact that the studies ,
included much longer durations of exposure and higher dose levels than employed by
Soujanya et al. (2012). Moreover, one can only surmise that there oddly were no
neurologic or behavioral changes, since there was no mention of such findings in the
paper. It is also curious that Vitamin C was reported to produce similar, albeit more mild,
lesions and to reduce the severity of lesions reported with imidacloprid. Altogether,
there is considerable doubt regarding this report of neuropathology in rats.

In the aforementioned subchronic neurotoxicity guideline study
1994b), young-adult rats received imidacloprid via the diet for 13 weeks at dietary
concentrations as high as 3000 ppm (approx. 200 mg/kg bw/d)
1994b). Animals were examined weekly for clinical signs of toxicity and at weeks 4, 8
and 13 using a functional observational battery and an automated test of spontaneous
motor activity, with perfusion fixation and microscopic examination of multiple levels of
the brain, spinal cord and peripheral nerves at week 13. Effects at 1000 and 3000 ppm
consisted of decreased food consumption and an associated decrease in body weight
gain, but there were no clinical signs of toxicity or effects on motor activity. At week 13,
there was a modest increase in the number of high-dose males with a slightly
uncoordinated aerial righting response, compared to controls. There was no similar
effect in high-dose females and there was no evidence of an effect on motor function or
coordination. Finally, there was no evidence of histopathology in the cerebellum or any
other tissue at any dose level.

It is therefore concluded that it is highly unlikely that the findings presented by Soujanya
et al. (2012) represent a treatment-related effect of imidacloprid.

Abou-Donia et al., 2008

This paper reports the results of a study with imidacloprid administered intraperitoneally
(i.p.) as a single dose to pregnant Sprague-Dawley rats on gestation day (GD) 9 at a
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dose of 337 mg/kg (0.75 x the oral LD50) in corn oil. On postnatal day (PND) 30,
histologic sections from motor cortex, the septal hippocampus and the cerebellum were
evaluated for histopathology. There was no evidence of histopathology in any brain
region, but there was an increase in GFAP (glial fibrillary acidic protein) immunostaining
in motor cortex (layer Ill), CA1, CA3 and dentate gyrus of the hippocampus. The
relevance of findings following i.p. administration is uncertain, as it bypasses the liver for
first-pass metabolism.

It is noteworthy that these authors found no evidence of lesions in the cerebellum or
other brain regions; therefore, the pathology in the cerebellum reported in adult rats by
Soujanya et al. (2012) is not supported by these data either. It is also very difficult to
understand how a lesion to a specific brain region could be expressed when only the
rudimentary elements of the CNS are developing when the dose was administered
(implantation of the blastocyst on GD6) and that there is an active glial response evident
more than 40 days after the single dose.

Altogether, the finding of Abou-Donia et al. (2008) is neither credible nor consistent with
other information with imidacloprid. In particular, relative to the results from the guideline
developmental neurotoxicity (DNT) study, with exposure to imidacloprid from GD6 to
lactation day 21, at dietary levels up to 58 mg/kg bw/d during gestation and 155 mg/kg
bw/d during lactation h2001), in which there was no evidence of
histopathology in the motor cortex, hippocampus or other brain regions on PND 21 or
PND 75.

Conclusion on literature search

Based on their in vitro findings, Kimura-Kuroda et al. (2012) concluded that imidacloprid
“may adversely affect human health, especially the developing brain”. Our literature
search identified no reliable evidence in the published literature which would support
this claim of Kimura-Kuroda et al. (2012).

To the contrary, our literature search identified a publication of representatives of North
American Regulatory Authorities and of the OECD which highlights the in vivo
developmental neurotoxicity (DNT) study as “the best available science for assessing
the potential for DNT in human health risk assessment”.

Such a guideline DNT study is available for imidacloprid and reveals the absence of any
developmental neurotoxicity.

In the following chapters of this position paper an assessment of the Kimura-Kuroda et
al. (2012) publication itself is provided.
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Assessment of the Kimura-Kuroda et al. (2012) publication
1. Critical flaws identified in the publication by Kimura-Kuroda et al. (2012)

To begin, the used primary cell culture of cerebellar cells from neonatal rats is cited by
the authors to be a model for developmental neurotoxicology because they state it
included various stages of neurodevelopment, including proliferation, migration,
differentiation, and morphological and functional maturation of neurons. However, it is
important to note that the cerebellar cultures were isolated from postnatal day (PND) 1
pups, when proliferation, migration and some stages of differentiation are finished in the
developing rat brain. This is confirmed by the authors, who identified differentiated cells
(Purkinje neurons and astrocytes) in their cultures. Furthermore, the cells were only
briefly treated using a pump system, rather than exposed for some duration of
development in culture. Therefore, this model does not reflect a developing brain.

Second, the study did not use a method suited to specifically measure pharmacological
activity on the nAChR. It was aptly shown by RT-PCR that a3, a4 and a7 subunits were
present; however, no method was used to measure the effect of neonicotinyls and
nicotine directly, e.g. via patch clamp experiments. Instead they used an indirect /
nonspecific method, with Ca?* influx measured by calcium imaging technique using
fluoro-4-acetoxymethyl ester. In this system, calcium influx could have been affected via
other processes, including stimulation of neuronal activity when neurotransmitter
systems are involved or by voltage-activated processes unrelated to the cholinergic
system. So in principle another neurotransmitter system could have been activated by
the chloronicotinyls to produce the neuronal response; therefore, based on the
employed method it is not really clear whether nAChRs were indeed activated via the
tested chemical treatments.

Third, it is unknown whether the concentration associated with activity in this system
could realistically be achieved in the brain or other sensitive tissues in mammalian
species; therefore, it is uncertain whether these findings are relevant to humans. The in
vitro system used in this study lacks all the elements associated with chemical
absorption, distribution, metabolism and elimination (ADME) that occur in animals and
affect the concentration of the parent molecule present in the brain or other sensitive
sites. Distribution to the brain is a particularly important issue in this case, as the
blood:brain barrier restricts access of imidacloprid to tissues in the CNS. Therefore, the
potential relevance of these findings at concentrations of 1 yM or greater is unknown
and requires assessment in the context of studies performed in an appropriate in vivo
animal model.

Fourth, it is highly suspect that equimolar concentrations of nicotine, imidacloprid and
acetamiprid produced nearly the same response, given their marked documented
differences in potency and agonistic activities at various nAChR subtypes. As a pure
agonist of the mammalian nAChR, nicotine produces severe toxicity from nicotinic
stimulation, in contrast to imidacloprid which expresses much lower agonist activity and
produces nicotinic signs only at very high doses (for review see Ujavary, 2010). For
nicotine, the LDso inrats, mice, dogs and cats is around 5 mg/kg bw with intravenous
application and 3.3 mg/kg bw after oral administration in mice. In rats, the LDso is about
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10 times higher with oral application. With nicotine, clinical signs of toxicity are clearly
nicotinic in nature, including renal failure, hypotension, motor impairment or paralysis,
and respiratory failure due to central paralysis and peripheral blockade of the muscles
of respiration. By comparison, imidacloprid is of much lower acute toxicity (LDso of 379
mg/kg bw in female rats) and only produces cholinergic signs at very high (near lethal)
dose levels (i 1991; Sheets, 2010). Based on these clear in vivo toxicity
differences between nicotine and imidacloprid, one should expect respective in vitro
differences in the test system used by Kimura-Kuroda, et al. (2012), but this was not the
case.

Fifth, one of the most puzzling results is the fact that the fluorometrically measured Ca?*
influx evoked by the application of the acetylcholine receptor agonists is not
concentration dependent. In other studies on isolated neuronal cells it was shown that
for example nicotine caused a concentration dependent increase in fluorescence at 1-
10 uM (Bicker and Kreissl, 1994; Vernino et al., 1994). All compounds tested showed
the same effects on fluorescence at concentrations from 1 to 100 uM, but no effects at
0.5 uM. However, such a finding suggests that the authors possibly measured an
artifact rather than a physiologically relevant effect. It is furthermore a notable omission
that the authors have not included the natural neurotransmitter acetylcholine as a
positive full agonist control in their study, which again should also work concentration
dependent in such an experimental set up. It has been published that choline
specifically acts as a full agonist on a7z nicotinic acetylcholine receptors and it would
have been interesting to demonstrate this, too (Alkondon et al., 1997). It is also highly
suspect that antagonism of the Ca?* influx by probes selectively affecting either a7 or
0432 receptors shows the same effect on both nicotine and neonicotinoids again at
equimolar concentrations. It is noteworthy that the authors acknowledged that
unexpected results were seen, without giving a sound explanation for the observed
effects. For example, the effect of all three chemicals was completely blocked by the
homomeric NAChR antagonist a-bungarotoxin, suggesting an az- mediated effect,
whereas the heteromeric nAChR antagonist dihydro-- erythroidine (DhBE) also
blocked their effects completely, which could not be explained. This again raises
questions concerning the reliability of the findings in this investigation and interpretation
of the results. The indirect measurement of a cholinergic reaction (by excluding
acetylcholine as a positive control) may include other reactions and pathways, which
would not be discerned in this artificial model system.

2. Low affinity of imidacloprid to mammalian nAChR demonstrated with
electrophysiological investigations

The authors argue that the discrepancy between their findings and reported values
regarding receptor selectivity of imidacloprid and the other compounds “may be
attributable to differences between using simplified artificial binding assays...”. However
binding assays with tritiated radioligands are widely used and a broadly accepted tool in
the scientific community and in case of neonicotinoids correlate to a high degree with
their intrinsic activity, which clearly validates the toxicological relevance. This has been
demonstrated in many studies and there is no question that the selective toxicity of
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neonicotinoids is closely associated with the specificity to nicotinic receptors shown by
radioligand binding studies (Matsuda et al., 2000; Tomizawa and Casida, 2003).

Electrophysiological investigations have demonstrated that imidacloprid is highly
specifically active on the nAChR in insects, which was the basis for selecting
imidacloprid for commercial development as a highly efficacious insecticide with low
toxicity to man and other mammals (Sheets, 2002). Investigations on the cockroach fast
coxal depressor motor neuron showed imidacloprid is 50 times more potently-active
than nicotine (Bai, et al., 1991), while patch clamp investigations in Xenopus oocytes
showed imidacloprid is 1000 times less active on the rat muscle nAChR than the insect
NAChR (Methfessel, 1992).

Electrophysiological investigations with imidacloprid were also performed in mammalian
neuronal cell systems using whole cell or single channel patch clamp (Bal, 2010, Li et
al., 2011). It was shown that imidacloprid had no effects at 1 uM on stellate cells of the
mouse cochlear nucleus using whole cell patch clamp recording, whereas 10 uM
caused a significant depolarization shift in the membrane potential. Single channel
recordings from human o232 nACh receptors transfected in HEK cells showed an affinity
of imidacloprid at 18 uM. From this it can be shown that the activity of imidacloprid to
mammalian neuronal cell systems is very low in comparison to the insect nAChR
system.

The discrepancy between the high affinities to the insect receptor in contrast to the
mammalian receptor was explained by different binding properties of imidacloprid to
these type of receptors. The use of binding free energy determination and binding
modeling technology allowed describing the binding mode of imidacloprid in comparison
to the binding mode of nicotine. It is clearly shown that basic residues in loop D of the
insect nAChR interact electrostatically with the nitro group of neonicotinoids, whereas
binding of nicotine includes protonation (Liu et al., 2010; Matsuda et al., 2009).
Protonation plays a central role in the binding to the mammalian nAChR. Imidacloprid is
not able to be protonated in contrast to nicotine (Yamamoto et al., 1995). Therefore, the
binding of nicotine to the mammalian receptor is much higher than to the insect NnAChR
(Tomizawa et al., 2000).

This highly selective activity of imidacloprid is seen in all acute and repeated dose
studies in rats, mice, rabbits and dogs, such that cholinergic symptoms typical for a
nicotinergic toxicant are only evident at very high dose levels (for review, see Sheets,
2010).

3. Guideline in vivo studies with imidacloprid contradict the conclusions made by
Kimura-Kuroda et al. (2012)

In vivo studies designed according to US-EPA and/or OECD guidelines to investigate
neurotoxicity have been performed with imidacloprid.

- In the acute neurotoxicity study with imidacloprid (GGG 2242). the
NOAEL in male and female rats was 42 mg/kg bw, based on a transient decrease in
motor activity as the most sensitive endpoint.
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- In the subchronic neurotoxicity study with imidacloprid, the NOAEL for neurotoxicity in
male and female rats was 200 mg/kg bw/d (highest tested dose), whereas the overall
NOAEL was approx. 10 mg/kg bw/d, based on reduced body weights and food

consumption (GGG 1904b).

- The most relevant study to assess the conclusion from Kimura-Kuroda et al. (2012)
that imidacloprid “may adversely affect human health, especially the developin
brain”, is the guideline developmental neurotoxicity (DNT) study in rats ﬁ
I 2001). In this study, imidacloprid was administered via the diet during
pregnancy and lactation (gestation day 6 through lactation day 21). The possible
effects of imidacloprid on the developing brain of fetal / newborn rats were
investigated using advanced methods suited to investigate effects on behavior,
learning and memory, neuropathology and histological brain morphology /
morphometry, as well as clinical signs of toxicity and impaired growth and
development.

In this study, there were no signs of neurotoxicity in the dams or offspring and no
evidence of impaired neurologic development in the pups. More specific to the
present case, there was no evidence of histopathology or morphologic changes in the
cerebellum or cerebellar dysfunction (e.g., impaired motor coordination), nor was
there evidence of any effect on cognition or histological morphology / morphometry in
other brain regions. This outcome is consistent with results of the 2-generation
reproduction study, where no signs of neurotoxicity were observed

1990). Effects on the offspring in the DNT study were limited to decreased body
weight gain during lactation and reduced motor activity during lactation at the highest
dose tested (approx. 57-155 mg/kg body weight/day). The effect on motor activity
recovered after cessation of exposure to imidacloprid at the end of lactation. The only
effect that persisted to the end of the study on postnatal day 60 was a slightly lower
body weight at the high dose. The NOAEL for this DNT study was confirmed by EFSA
(the European Food Safety Authority, 2008) to be 30 mg/kg bw/d, which is 500 times
higher than the ADI (Acceptable Daily Intake) of 0.06 mg/kg bw/d, being defined safe
for humans by the European Regulatory Authorities. The highest dose tested in the
DNT Study, which caused no effects on learning / memory and the brain, is even
approx. 950-2500 times higher than the ADI.

Therefore, the conclusions made by Kimura-Kuroda et al. (2012) that imidacloprid “may
adversely affect ... the developing brain” and that “Further investigation is required ... to
determine safe concentrations for ... [imidacloprid] application to agricultural crops as
pesticides” is not supported by in vivo data, including a study that would identify effects
on the developing brain if they were present.

4. Comparison of in vitro concentrations used by Kimura-Kuroda et al. (2012) with
toxicologically tested doses

In consideration of the relevance of the effects seen in vitro by Kimura-Kuroda et al.
(2012) to circumstances that are relevant to human exposures, a comparison of the in
vitro effect concentrations (1 — 100 yM) with doses tested in the toxicology studies is of
considerable importance.
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The 1 yM effect concentration in these in vitro experiments corresponds to a
concentration of 0.256 pug/ml (molecular weight of imidacloprid: 255.7). Based on this
information and the results of kinetic studies conducted with single doses of imidacloprid
in rats ([ 1987a) and mice (Ford and Cassida, 2006), the following correlation can
be made between in vivo application doses (mg/kg bw) and the respective plasma
concentrations (uM) at Tmax (approx. 1 h after dosing):

- Rat: 1 mg/kg bw (oral) caused a Cmaxplasma Of 0.72 pg/ml, equivalent to 2.8 uM
- Mouse: 10 mg/kg bw (ip) caused a Cmaxpiasma Of 8 pg/ml, equivalent to 31.3 uM
- Rat 20 mg/kg bw (oral) caused a Cmaxplasma Of 13 pg/ml, equivalent to 50 uM

These results demonstrate approximate dose linearity across species and exposure
routes.

Based on these considerations, it is obvious that the aforementioned in vivo NOAELSs of
30 — 200 mg/kg bw/d in neurotoxicological studies in adult and developing rats, which
demonstrate the lack of any cholinergic / neurotoxic effects, corresponded to much
higher plasma concentrations than the 1 yM in vitro effect concentration.

Therefore, even if the in vitro effects of 21 uM imidacloprid on cerebellar neurons would
be predictive for the in vivo situation (which is unlikely based on the aforementioned
flaws in the study, the low binding affinity of imidacloprid to mammalian nAChR and the
in vivo neurotoxicity study results) they would have no relevance for the in vivo situation
for mainly two reasons. Imidacloprid is quickly metabolized and excreted (jjjjj 1987
a,b). Additionally, due to the blood:brain barrier the brain is 10 times lower exposed than
most organs and about 5 times lower exposed than the plasma (Jjjjj 1987 a.b).

Overall Conclusion

Based on their in vitro findings, Kimura-Kuroda et al. (2012) concluded that imidacloprid
“may adversely affect human health, especially the developing brain” and that “Further
investigation is required ... to determine safe concentrations for ... [imidacloprid]
application to agricultural crops as pesticides”.

Our literature search identified no reliable evidence in the published literature which
would support these claims of Kimura-Kuroda et al. (2012).

To the contrary, our literature search identified a publication of representatives of North
American Regulatory Authorities and of the OECD which highlights the in vivo
developmental neurotoxicity (DNT) study as “the best available science for assessing
the potential for DNT in human health risk assessment”.

Such a guideline DNT study is available for imidacloprid and reveals the absence of any
developmental neurotoxicity.

The Kimura-Kuroda et al. (2012) in vitro study using cerebellar neurons in cell culture
suffers from various limitations that further challenge the authors’ conclusions. First, the
model is not suited for assessment of developmental neurotoxicity because the neurons
used are highly differentiated at the stage tested, with a very brief exposure time to the
tested compounds. Additionally, the method used to examine the activity of nicotine and
imidacloprid on nAChR present in the cultured cells was not specific to a single mode of
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action. This may be the reason for some unexplainable results, like the unexpected
effect of antagonists and the very similar reaction of nicotine and imidacloprid at an
equimolar concentration, while selective and predictive electrophysiological studies
have demonstrated that imidacloprid is highly selective for the insect nAChR, in contrast
to a 1000-fold lower activity on the mammalian muscle nAChR. This is also shown by all
toxicological studies. Nicotine is highly toxic to mammals, producing nicotinergic
symptoms and death. Imidacloprid was tested in rats in a US-EPA compliant
neurotoxicity screening battery and caused nicotinergic effects only at very high dose
levels. Specifically to the present case, the DNT study in rats demonstrated the absence
of any effects on morphology or function of the developing brain up to the highest tested
dose and the overall NOAEL of the DNT study is equivalent to a concentration in the
upper range as tested in the in vitro study. This underlines the low activity of
imidacloprid on the mammalian nAChR, and poor penetration of the blood:brain barrier
to reach sensitive sites in the CNS (the latter was also demonstrated in respective
biokinetic studies conducted with imidacloprid). The overall NOAEL for the DNT study
was confirmed by EFSA to be 30 mg/kg bw/d, which is 500 times higher than the ADI of
0.06 mg/kg bw/d.

Based on these limitations in the published in vitro study (Kimura-Kuroda et al., 2012)
and the consistent information on imidacloprid in vivo toxicity, in vitro mammalian
NAChR binding activity, and biokinetics, we conclude that the findings reported with
imidacloprid in cerebellar neurons have no relevance for the user and for the consumer.
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Appendix 1 — Conditions of literature search on potential
developmental neurotoxic effects caused by imidacloprid

Question: Literature search for the topic “Mammalian developmental neurotoxicity of
Imidacloprid”

STN-Databases: excluding Patent literature
Agricola

Biosis

CABA

Chemical Abstracts

Derwent Drug File (DRUGB, DRUGU)
EMBAL/ EMBASE

Esbiobase

IPA

Medline

Pascal

PQSciTech

Registry

Scisearch

Toxcenter

Ulidat

FSTA

Date of literature search / time range:
2013-01-29 / unlimited

Search strategy:

Records that mention Imidacloprid (s. below)

AND

Records that mention at least one of the keywords for neurotoxicity specified below
AND

Records that mention at least one of the following keywords:

Mammal, mammalian, human, rat, mouse, guinea pig, cat, dog, monkey.

Results:
In total, 68 documents were found that may be of relevance.

Imidacloprid Query:

Registry No.: 138261-41-3, 105827-78-9

Synonyms and tradenames:

CONFIDOR, LIZETAN, YI SHA GUANG, PROVADO, TRIMAX, PASADA, QUICKBAYT,
BAIMIESHI, HACHIKUSAN, IMICIDE, GAUCHO, IMIDACLOPRID

Keywords for Neurotoxicity:

developmental neurotoxicity, neurotoxicity, neurotoxic, mammalian nAChR, nAChR, mammalian
nicotinic receptor, nicotinic receptor, neurotox, brain development, neurobehavior, cochlear
nucleus, dopamine release, sensorimotor performance, glial fibrillary acidic protein, GFAP,
developing brain, cerebellum, cerebellar neurons, excitatory Ca2+-assay, neonatal animals,
behavior, behavioural anomalies, learning, memory, brain morphology, brain morphometry,
disorienting, disorientation, motor activity, locomotor activity, hyperactivity, signs of aggression,
aggressive
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Ritz Beate Jeheck Ucla. Edu; Apark1986 Ucla. Edu;
Cynthiacui1010 Ucla. Edu; Britz Ucla. Edu
M-769049-01-1 [Prenatal and infant exposure to ambient BMJ (Online), ( 2019 ) 2019 |Von Ehrenstein, Ondine S.; Department Of Community Health Sciences, PMID: 30894343 [FES — — —
pesticides and autism spectrum disorder in Vol. 364. arn. 1962. Refs: Ling, Chenxiao; Cui, Xin; Fielding School Of Public Health, DOI:
6 children: Population based case-control 80 ISSN: 0959-8146; E- Cockburn, Myles; Park, Andrew |University Of California, Po Box 951772, 10. 1136/bmj. 1962
study. [SSN: 1756-1833 S.. Yu, Fei; Wu, Jun; Ritz, Los Angeles, Ga, 90095-1772, United
Beate States. Ovehren@Ucla. Edu
M-769039-01-1 |Multiple pesticides in mothers hair samples [International Journal of |2020 (Beranger, Remi; Hardy, Emilie [Chu Rennes, Inserm, Ehesp, Irset (Institut |PMID: 31708466 [FES — — —
and childrens measurements at birth: Results |Hygiene and Environmental M. . Binter, Anne-Claire; De Recherche En Sante, Environnement Et DOI:
from the French national birth cohort (ELFE) |Health ( 2020 ), 223(1), Charles, Marie-Aline; Zaros, Travail), Umrs 1085, Univ Rennes, Rennes, |10.1016/]. ijheh. 2
1 22-33 Cecile; Appenzeller, Brice M. [F-35000, Fr. 019.10.010
R.; Chevrier, Cecile
M-768948-01-1 |Autism spectrum disorder, flea and tick Environmental Health 2014 |Keil, A. P.; Daniels, J. L.; Department Of Epidemiology, Cb 7435, PMID: 24456651 [FES — — —
medication, and adjustments for exposure (2014) , Volume 13, Number Hertz-Picciottoa, I. University Of North Carolina, Chapel Hill, [DOI:
misclassification: the CHARGE (CHildhood 3, (23 January 2014) p., Nc 27599-7435, USA. Email: Akeil Unc.Edu [10.1186/1476-
8 Autism Risks from Genetics and Environment) (60 refs. ISSN: 1476-069X 069X-13-3
case—control study. Published by: BioMed
Central Ltd, London
M-769064-01-1 |Occurrence of neonicotinoid insecticides and [Chemosphere, (2020 Oct 01) {2020 [Zhang Nan; Wang Bata; Zhang Department Of Stomatology, First PMID: 33032210 [FES — — —
their metabolites in tooth samples collected |Vol. 264, No. Pt 1, pp. Zhanpeng; Chen Xufeng: Huang |Affiliated Hospital, Jinan University, DOI:
9 from south China: Associations with 128498. Electronic Yue; Liu Qihui; Zhang Hua Guangzhou, 510632, Pr China. 10. 1016/ j. chemosp
periodontitis. Publication Date: 1 Oct here. 2020. 128498

2020

6-15




2. IRMEREE

HRTHA > REFEDERDIER
. T A LD
. N o N . - 7 N i - - . - . - .
0. EEA (34, Blisdisd: 6 NRE. Fip T NHLDERE 7 b LOHER E<CBIERDOER IE<BORERAE  RBREAE DN/ 3R N GEBD) SMAT Y —  |EBICHRDNERCES/ | B Y R0 /4 v XtkE 95% = HEX HERF DE R &% (bt & DEIEE)
WRE)
Harada Kouji H; Tanaka ~[Japan 2009 ~ |BA BARZ Y747 |BforF=aF/ A4 Fo[LC-MS OF#AF =27/ 1 |OFMORERICL @9 @9 n/a n/a n/q n/a n/a X2 a)
Keiko; Sakamoto Hiroko; o - e . BE,9S o — —
Imanaka Mie; Niisoe 20144 RE FESM(ES U EE V. BT/ T X @12 @12 EHEEH Y (HIRH V)
Tamon; Hitomi Toshiaki; EIRO%R5%24BME| 4 258 H, (3373 (3373 BE. FEOHETEIFTERLA,
ﬁébiyalshi Hagsua I(Okuda R, ABRER. Y |QHMMORBEIC & IO R TEBEINS DA F
iroko; Inoue Sumiko; P o o . _ . T o

Kusakawa Koichi; Oshima BT XA—2EHE Y, ZAZ3F/AF TR Y v SRR/ EWTR I,
Masayo; Watanabe H, BINE T #ET, ERTORFSOAFZT 4RI
Kiyohiko; Yasojima OFiEHIF =T / |ORBOBERNE LD MY s ERERET 2 AR S
Makoto; Takasuga NN . N
Takumi: Koizumi Akio 1 FREY(Z2ug) % |1HEEMRE AL, 2bDEEZD,

HEROKS., 168k

FTERER. *4

—aF /4 FEDREZ

#E5t,

3732 R DIEUTHIZ,;

BOBREIC L 2 ER,

SR, hE, HER

B, REE, EE,

BRHER, RIRA124

KR DIBER L 72273

%AE, BREERE

M-768944- |Carmichael, Suzan L. USA EFN—ZD [{E[1997 ~ [H U 75 L= 74 =7 F[Congen tal heart defects: |H Y 7+ L=7 |[BEHHEH,SER HU T HILZTHIBE 1354 - BEEF-IIEEE|(REHV/EBEAL) A v XLk (AOR) Tetralogy of Fallot= RELL (BEOANE/RE (XS Db)

-1 ﬁiﬁriﬁ?ffnéﬁi’. vans. RERFE L] |200645F [/8L — itk L -5 KI4R | heterotax a, INEEREEE  |500mUARICEEOR (FEBH 70574 | (569CER)/785(18)) ~DREN B %3 |Tetralogy of Fallot; Tetralogy of Fallot=2.4(1.1-5.4 e, P, HER |HBREOKIECEIL, GIS- FR
Kegley, Susan E.; Brown, FER X BRRF 5T KPR & xR (ES) & [F L H |tetralogy of Fallot XUV TEE ROV, BERE [RERGSTOMNTH LB WSA 9/31 DEW, EMEEY |500mD Y F 31— FfbE niihs
Timothy J.; English, Paul bR T4 L72FEFTZ8) |D-transposit on of the & DOEZBBEOLY AR | & ZRREEOBENICE HEBHEEOI R TU X b OFERY| GEEBREOEEV) IZDOWTENY
2HaﬁmGr2?;’l\I/E|_dwardJ” great arter es, hypoplast ¢ S2NREEFTCOBIC [§53YFa—-F 17 T4 v 7 ERF B, BE LTONHIEKENOEHLT

left heart syndrome, RELBERY 7 M F—g%2EhAbEE ZHEERFELT Y., BALRLTOHEERE
coarctation of the aorta, IS DHEERE BERET Y — L prepregnancy body|7 — X &3I4 B - o ICFHTE
pulmonary valve stenosis, mass index*, 2% |2RET —XIZRY H'H D, L7z
perimembranous E(HER), £ (1> T, RE-RIGFHEO R T,
ventr cular septal defect DEHEH 72 EEMN TRIESNBEAL RIL
(VSD), M. INHIFAOR |DTF—ZHARELTWEEEZ D
atrial septal defect (ASD) DRFICIIRELS |5,
secundum Lo )
TYR—=F4v ;4180 SIHREILA B D S
a7y Ro7Y hAL ER%2H A
M-495856- USA EEAN—ZD [{E[1997~ 1IZ8oR7Y F: 138807 YF
01-1 R&EXSHRE L7] (20064 R L Anencephaly ; 2.9 Anencephaly ; 1.0-8.2
DR B LR . AIxRTYE eneepnay eneephay B/ NE, R
FEBIXT BRAFF 5T California Spina Bifida ; NC Spina Bifida ; NC . L
) w th neural tube o - ) Anencephaly T, PE, YR
Yang, Wei; Carm chael, anencephaly/ spina bif da [FRREGEHER Environmental Health CLP; 1.4 CLP;0.7-2.8 .
defects(anencephaly or B HEICK 2ERE ) 1375 6/31 body mass index
Suzan L.; Roberts, Erc o (SB) (the most common  |FR#R &, AR I .. | Tracking Program ) i CP; 18 CP;0.8-4.4 :
spina bifida), N Dlh BREIN B2 Bk ) (ancephaly:73/785 any vs never Spina Bifida (weight X4 b)
M.; Kegley, Susan E.; O subtypes of NTDs) , &=, BRI (CEHTP) Geocoding . . - . . -
. w th cleft lip with/w thout ’ o DHRICH T2 BER Spina bif da: 123/785 - exposure (logistic |3/31 H A L [(kg)/height (m)2), |#EE ICOWTE4 OREEFM
Padula, Amy M.; English, cleft lip w th/w thout cleft | &2\ T2l Servee AL, £ NC; not calculated NC; not calculated B .
cleft palate (CLP) = CLP: 277/785 regress on) CLP HERIZ, Yy 7V [IFhahTuniun,
Paul B.; Shaw, Gary M. palate (CLP) L. HEExHE BRI IGT B4 B
[Reprint Author] w th cleft palate alone (CP) loft palate al cP) — BEOEED A CP:117/785) 15/31 AV MZEEND
rin r B | FEOYF -
eprint Autho Control ; F Lk |O0 Pooe done e /T cp EBOREEOHE,
Epd 1 o N
IR 4 7 7/31 HEOR®2H A
pebed

M-768951- |Carmichael, Suzan L. USA EEAN—ZD [{E[1997 ~ |H Y 7 4L =T JNY > 7 |anot a/microt a, HUTHLZT | BEEH OHE HU T FILZTHERES 1152 - BREFFERER|(I4/07YF FEA v X (AOR) |4 24oB 7Y K RHEAL (BEOANE/RIE X5 b)

01-1 {corespondence). Yang. RAMRE LT] |2006% |2 /8L — T LR MR anorectal HAEREEE [S00mAICTEEDS [@4RHT A5 L | (3670EH)/785(H58)) ~DREH B HEE [anot a; £345R70F  |anota=14-66 M, S, MER |RREORECER GIS - ¥E
Kegiey, Susa’n E. ’Brown, S BB 2T BB EMIRIE (FER & R L H|atresia/stenosis, —RY Y IEFE (RICoOWT, BRHRE |BEMABIOINEHE ERWEE 10/31 anot a= 3.0 traverse limb deficiency DEHH 500mD YA a— R hfzm
Timothy J.; English, Paul HREBRCHAE L7-JESR) |traverse limb def ciency, | OZRADIA BEIA | & ZHREOREHICE HEBFALO I X |traverse limb def ciency;  [traverse limb =11-74 (Z#EFELT (EBREDEEL) ICoLTHY
gﬁaljmen;?;'\l/-:ldward = cran osynostosis D2 BBETOBIC |[$5YFa—F4 7 T4y @R 6/31 deficiency = 2.9 craniosynostosis = 1.5- prepregnancy body|H ToN/FIEKENLEHL T

d aphragmat c hern a RELLBERY 7 M TF—2%2EhAbtEE cran osynostosis; cran osynostosis = 3.5 |8.3 mass index, EBE |H Y. BALNLTOHERE
TYE=FA4Y;AIKY L 2RE BERES Y — L 8/31 BHTUXY b | T—2ZREET DDICFIATE
A7YRFDT77 bhL anorectal atres a/stenosis fEF. BE. & HRET—RIZRY A H B, L1z
# % L ddiaphragmatic piN HoT, BE-RISFTMED ST,
hernialc D W CI3RER L HIGE(HERL), |EEH TRIESNZEAL L
ZHBOTHL B> |OF—KHRELTVBEEZD
=, Ihold %o
AORDFHICIFER
#Hil, )

6-16




M-769007- |Ling Chenxiao; Liew ' USA ERAN—RD [{E 1998~ [1998%F A 52010 (= H Y B (preterm), Californ a birth  |IFIREAEH OEEEFE| GISN—XDET I (444,134 29105; ever/never exposed|4 2 &7 U K AL v Xt 1st Trimester Exposure =|32#&7%& L [HAE, FHoOM,[X 5 b)
01-1 e e, RAN&KE L] |20108 |74 027 (REMAGSH|HEBEAE(erm low  |records OEERBEHTTN | [EERRERIHE (24,693,258/220,207;% |27 124693 |to a pestcide 5% |H—HEIRH A3xsR7UE  |103-110 BHOHEROS |HREORIECEE, EEKmO
Park Andrew S; Cui Xin; SEGINTBRA 52kmBRICED) TH £ N |birth weight) PF SN HARE/4,412; HABFEAR | HARFERE; [ L\ Id pestic de 6107 /53,105 1st Trimester Exposure|2nd Trimester Exposure i, B/ 2E, B |[PHa—Fank#sa EFh
Cockburn Myles; Wu Jun; TR EMRIRCHEENE F/194,732; HAERES (4412 group B IR =1.06 = 1.00-1.07 Tl AR, I |75 ICOoLTEY HTohik
Ritz Beate B 7oA 1RE) logistic regress on [YE# ; 6139/54,444 2nd Trimester IRE—HOHER |WIE<KEL»LEHLTEY, BA
EDIIREE &AL, Exposure = 1.04 TT-RUZOX |[LRLVTORERET — X 2R
HAERHERE & BRRTE L WA, A, |T57-0ICHATERRAET — &
DEIEEIFRD O, SEREOHESREN [ICRY LB 2, LI >T. BB
L -RISFHED ST ERN TIREE
SNFEALNLDOTF—ZHTE
LTWwW3EEZLND,
M-769049- USA $EF~—20 [fE]1998~ 118407y A R R A/
01-1 _ ) RAeNZRE Lz] (20104 Californ a 4348507 F ASD (all) 42887 Y R N, BRIk, &
Von Ehrenstein, Ondine HE I3 Department of |EIRAT3 » B 4 ISR |t e R HIH1S ASD (al) exposure during ASD (al) B, PE
3+ Ling, Chenx ao; Cuf, ASD & BHF = h1- Tt & H3I|ASD (OMUREEE LS %5 |Developmental |ME%EL TEENT |7 - B2 ELhADES (38331 SYETYS: NEVET b egnancy Pregnancy : Pregnancy NOx (CALINEA) ; |2 P
Xin; Cockburn, Myles; . N A s S L e - _EI — (unconditional OR = 081 0.74 to 0.89 BEAL| L. 5 BEREICOVWTEL DL RILTO
Park Andrew S.: Yu. Fei ROHEENEBL R BERE L E DALY ServicesIC L 2G| DD 1 EE TOEED |GISY R T LIC & B4 [2961/35370 logistic regress on) 1123/14490 ) . . ) BICBEE LK REEEA & TN,
W jun- . B;ate' ! RoWcE-S< |BERE 2mRN) F<CETIL First year of life exposun-e dL-mng First |First year of life SEROEE, I
! ' ! Records 1323/16771 year of life ; 0.78 to 0.95 IREAR h o g R
OR =0.86 BoHE
W Beranger, Remi; Hardy, ultraperformance X% b)
o Em{l e M.; Binter, Anne- France ! quid Multivariable linear 42807 YRH < F%L:BU?E&EG&*}\/7
Claire; Charles, Mar e- o N B _ _ . chromatography . - R . Uy 7Sk EMFR TH D, L
. ) (ELFE RT3 2011  |EREUHER AR AE, kR, B AR D 5 8% EZhoEE 311 n/a regress on (not E N A BAERVEEAR |k L ek RN n/a R N
Aline; Zaros, Cecile; cohot) tandem-mass categorical) b (EHLEE ) L. YT IENDAEL, THE
Appenzeller, Brice M. R.; spectrometry (UPLC- SNFZEMFHT Y FRA v b
Cheuvrier, Cecile MS/MS) L CERMNES,
M-768948- |Keil, A. P.; Daniels, J. L.; |USA FERX FREF 7T 2003 ~ |ASD & 2l & niz T ASD ASDE ZrE N |WEIRRI3» AH HRI |BEIC & 2EUH 943 - /2 - L ZERBRA | REA) 5 115/75 Frequentist Frequentist RHAL | EOFE, A&/ |EH ¢
01-1 Hertz-Picciottoa, I ,(A(:,th]ii(li'r:“;)igks 20114 F=F 4t an FTOMICIT> - REE (587/356) OFEFEE (EHH Consistent users vs.  [Consistent users vs. R, HER, |EE S JEFNBHERT V1 I
from administrative  |D~y MIXT B/ IZHhDWIEHE4 5 unexposed unexposed= HIRFICR Y bD | BT DA T RIHNT 57280 D
Genetics and database of the |3 - & =8k WIS SR A OR =20 1.0-3.9 REDEE, AV & [BFEARAZZT>TLEH, Ry
Eg;;z\gs)r;t Californ a EDINIY R JAY S Bayesian Bayesian= Ea1—FOFHD | F~OEAOFEOESE. T T
Department of Never/Ever h 73 OR=13 0.78-2.2 MR LOERH, |13I4707Y FAORBE#ER
Developmental U BV HE T5ILIETARETH D,
Services (Bayesian
—MREF DT methods for logistic
f8 ; State Birth regress on)
records
M-769064- China LR — R DOER |20194 Imidaclopr d Imidacloprid
01-1 HRBR SBA5 2019%58 5 5108 KU T RS Crude Crude Im daclo K4 c)
Zhang Nan; Wang Bata; 108 DBARbT L7 E %5 Lo , ) binary or OR=077 0.29-1.55 prid AR F ORI R O F D & T
Zhang Zhanpeng; Chen Y LosE N Su“::"l”ga:i HFEARORBYO| b U 7 LB RS 127 C fmuerabie | Adjusted OR = 0.63  |Adjusted 0.16-1.78 Crude | o s K< BLTLRAEEORS
Xufeng; Huang Yue; Liu Department of Stomatology wBOC. i HEt (71/56) adjusted logistic >0.05 DEBYE WS ERERERNT
Qihui; Zhang Hua of Jinan University First . regress on Adjusted BY, RIESNFZTERAV b E
Affiliated Hospital o >0.05 [ AN (WA AN

6-17






