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and D; Luckert, |Federal BR
clothianidin - C; Institute -BRZENRDICLZEESTEIOVTOHR [ZBEBMEELN]
Individual Peijnenburg, |for Risk BREER(COVTIE, YAVEHEIC(EFI B TERW - FHER(CAER LR OSTE
and mixture A; Stoopen, |Assessm ERY)E (IBayer AGHSE$E (Batch
effects in a G; Sharma, |ent No. EDFL036131. #fiE£99.4%)UIH’, 5% [FEFFIRE L)
28-day RP; Kumar, HIER (BRNERRR. DATEEEAE. MEDD - SHE(CfEF T 2 BT BE DS BTk
study in V; Marx- MEEERE) (FRV
female Stoelting, P; FEERMFRRECINZ T, M OFRT [BIFEEMPIERELD]
Wistar rats Lampen, A; DB EVERZARET I B2 CAHR R UBS D -SHECERI 2 RIREEDSHD ML (BBH) PBPKETILARATICLD
Braeuning, HERTRERAIEL . RSP R ENAE RS ERMEZASMNILTLSS.,
A (PBPK) EF I Z2RWTHERZIREE - ([FAFTSEF : BHEIOVT) REEHREZ(DEDZ SH TS,
TAMARIA TR BIHEELANIITORG
(EH10MT (ST, ffESIT) Tit&ddoen [NEFEHFISE ALD]
EREINTLSH, FUIRBECDFAMLDSY Me - SHE(C{E R 9 2RI REME D 33Tk
SHERL. S8ILD Ty NLAE B8 T ER 2 it
HEERMDE (. DIVRFAFIRILO-ZKE
RICRBEEARICRARICESL. ERZMAT Gz oiiEs)
LEBTEREULEL -5y NZO. 100, 163, 225, 288, 350 mg/kg/AE/HDRET
ER R OBAMREODATHIRGL, 19— 28 ARIAHIROIR S SR, 288 mg/kgihE/B LG58 T
1, ZEMEEIIBT - AL KERDNERDHENS, ZOEN. 225 mg/kghhE/BI HIFSET
HRT —HATEF. B3 bl FFERENSEN RSN, FAREENRZL TR,
RIS 01 BROEAUVBIHCSV\TI/OF 7o Mietan.,
BifcB\TLDERE THholt.
-QOHMIERMS AR (Svh) [FHMBES=I.7.(1)] : 3,000
ppm (I : 202 mg/kg{k&E/H. Itf : 254 mg/kg{R&E/H) THK
EIENFHIENRHEN,
10 |194 |Biochemical |Toxicology |2014 [Ozsahin, Departm |http://dx. |t |BE |X BU in vivo(3v [J0F 7= 0. 12|4matkg |4metke |- AZHH0TYRAMD R IO0F 7= (CTD) |- AZ4907)R(IMDKRUI0F 7= (CTD) [tEiEEFIERE L]
alterations |Research, 3 AD; Bal, R; |entof [doi.org/10 ~) mg/kg/BaREIRRE (> 12 ZRAE T, X8REE. IMI/ELERUVIMI/BA [2EAET, xti88%, IMI/ZLERUVIMI/K SHACERURUVSEK : FHCEMECRET 2B INIEHRR L HIRT
in kidneys of |(5), 324- Yilmaz, O |Biology, |.1039/c4t Qs 12 mg/kg BY. CTD/ALIRRUCTD/REABEDSEE DR 7 | ABE. CTD/ALIRRUCTD/ M ABED5EE D
infant and 330 Faculty [x00006d mg/kg |hE/H TDFyMIOOHMIEFRRORSL. LIER |7R0O5y NIO0HMEFROIESU. ZLIES [SEMEPIRELD]
adult male of 1A8/H VR ALY bOESHE. HESRRUELEN | LU ALSY OB, BBt R RUELER - STARICAE AR LR USZER
rats due to Science > NSX=45— (RERAEE. E4Z>. JLAFO-)) (NS5X—4— (RERAES. E4=>. OLAFO-)L)
exposure to and Arts, [CREFIRE%TE [CREFTRE%TE [ZBBEMEELN]
the Bitlis AREMNRT A NIA RS ICERLL TUROVIE SHECERLRVSEL : BRINERRS
neonicotinoi Eren GLP:itE&
d Universit HERYIE (ESigmatthaEEAL. 1349907 [BREHMEFE L]
insecticides y YREIOF 7SI\ A TILIO0yTHAIOR - SR CAE AR LR USTEK
imidacloprid TEARSINZ(>99%) M EliER (\vFE
and 5. Bk S EESAE®E. BRHAR. 2 UNEFEFISE ALD]
clothianidin MEEBAESE) (FRWV SHECERULRVSCEK : BERAEE. B4 OIBNNEE R TIEEY
- LEE TORER CTHdIHFARIARMEDIREE
[FTERV - o
o (A OBES]
<X 53 c LHIBT F5E1H=E
SHE R UBREMIESY NCO0. 12 mg/kgikE/BORE TI0R R4 H!
BOKSUER. BIRICHII2EEERUEIZ> DIBINNERHEN
o
SHERURRZABIORSEE (B70L) (E&Hh. MBREEH1EEDH
(5yhOBERAREA) TH.

6/29




. = oo | mee | MBINEHE | RSIT| invivo A= Klimi . - g
o N0 | sme  |svores|ame| mEe |0 | mmww | Do /Ji?n Eco_|03im0| @) | mokomwe | DRI LOER | ooy e e G SyEORIRBE
: Bl REoEE| A& | /in vitro | mg/kgtkE/H) J-k o
11 |212 |Transcripto |Archives of |2021 [Alarcan, J; |Departm |http://dx. |t |BE |X U in vivo(3¥ [PO0F7=>> 0. |- - AU FPHIOTUR, J0F PS> 08M |- AXHUL. FPIOTUR, JOF PS> OB [fEEEPIEE L]
mics Toxicology, Sprenger, |entof [doi.org/10 ~) 100. 163. 225, REEEYZEWistarltf oy N 28BS | RSEEYIZWistarltfSy NC28 A% S SHECERULRVSEL | FFSMHEREICBRITHS T, FHE M
analysis of (95 (3), H; Food .1007/s00 288. 350 U. FHiEdtotal RNA sequencing (RNA-  |U. BFIED NS RIUT MR Rz b—5)L I2ENNIBEIRBUEHIET
hepatotoxicit|1039-1053 Waizenegge |Safety, [204-020- mg/kg/H Seq) ([C&B MR T M- LERMTEEML. |RNAS—45>RX (RNA-Seq) HAIFEL.
y induced by r,J; German [02969-y INAAA D TARTA DRI L BT —FRIF Tl Ingenuity Pathway Analysis (IPA) % [FFHEFIEZELD]
the Lichtenstein, |Federal Ingenuity Pathway Analysis (IPA) %A |W\T. N\A A2 TARTAIRICELDT —FHRTIC - SRER(CAE R LR OSTEK
pesticides D; Luckert, |Institute WIS HRHERIEOXN=X L% 5T LR M REREE O AN =X x5
imazalil, C; Marx- for Risk AREMRT A NA RS ICERLL TUVROVIE [EBEEMEELD)
thiacloprid Stoelting, P; [Assessm GLP:itE& - EHE CEER LIRUSZER
and Lampen, A; |ent AT T, Sy MOBFHIRRICT S 2R 18D
clothianidin Braeuning, BRSO FHBURSSH 2R I3 [FHEHPIZE L]
alone or in A EEBMEL, J0F 7> TF2986/EMER - S (B LR USZEK
binary FICEERRFL TV ERER DTN, AR
mixtures in BEEDI> MR > NIEFIATE RO VNEFEFISE ALD]
a 28-day -ERZBERDCLDEESTEOVTOHR «SPACAEARULRVSZER @ No. ODRFIED NS> 29T N— LERAT THD
study in BRAER(COVTIE, YAVEHEIC(EFI B TERO DEARERIEREESNTLARL,
female HERBIOF7=>> (Batch no.
Wistar rats EDFL036131) (¥Bayer AGHSEHELIE [ OMIEE]
W ERERR (R, BERE) R0 -5y NZ288 mg/kg/{AE/HORET28 BRATIROKSUT.
RERSEOEMIEIR GRERIERT—-I0OXR BRERUIZ AR AV T NS> AVUS M= LA R EMEUIERER. 1,44438
ol Sy MR ORI ERE ODTHIR ETFOFEBRHL. 1,542 BT ORBUSIMNRDHINC,
FESE) A -Ingenuity pathway analysis (IPA) (&D. JO0F7=SUEIRN
(X453 c LHR 04> %84k (ESR1) . HHRREER- HEAISTERSER T (E2F1-3
%) RUNFR2ZEMEIBEE RSN,
12 |169 |Effects of  |Cell Biology |2012 |(Bal, R; Turk,|Departm |http://dx. |t |RE |X BU in vivo (< |0. 2. 8. 32 - - JOF 7SR RE TI0HMERROE |- /0F 7= %K AE TI0 H MEF RO [fEEEPIZE L]
clothianidin |and G; Yilmaz, |entof |doi.org/10 9Z5vh)  |mg/kgsHlHRO% 5U. HEBHAOHSY NOATEEE (FBF0 | 5U. EHIOMHSY NOETEMEE (FFT0 SHACERURUVSEK « FHCEMECRET 2B INIEHRR UL HIRT
exposure on [Toxicology, 0; Etem, E; |Physiolo [.1007/s10 5 B FBROTVRN- R, BERAESHERR) AOFZ B, FBEOTVRN R, BERAEEHER) NDFZ
sperm 28 (3), 187- Kuloglu, T; |gy, 565-012- i e [FEMEFIEZE L]
quality, 200 Baydas, G; |Faculty [9215-0 ARERRT M A R TEEHIL TUWRVIE - EHE CEER LIRVSZHER
testicular Naziroglu, M |of GLP5RER
apoptosis Medicine ERE (Dantotsu®. ERILFNSE [(EAFFIZELD]
and fatty , Firat tH) OFFMIER (MERR. PEIAS) SHACEERURVSZER « 7BEHSOMBEBMIADREIROIZSEN
acid Universit (F70 SFEERATOT—FICONTFEZURTFHEAIMET EFTERN
composition y BRI EIRE . SHAREESN TLRW EEZBID
in ‘X5 c LHIT
developing [EBEEMEELN]
male rats SHECERURVSEL : 5y R3MERERTERET 3L
[(BEEMRELN]
- S (CEFR LR SZHEK
VNEFERISE ALD]

-FHEICERURVSER | BEIGSORORINEIOSZEZHPRHRD
(A%

GRXOEIESE]

-EEDFESYL (78H8) (20, 2. 8. 32 mg/kgikE/HOAET90
HEBEFREORSUER. 2 mg/kghhE/BU LIS SEFTRE
GSHOIFEA . 8 mg/kgihE/H LU L& SR CRERFEOEM
%, 32 mg/kghE/BIRSHTIBETANATOVEA BRI AED
WA, EREE LAERSIRMRREOEBMERRL . BTIRERD. 15
HO7Rh—SZRUDNART L OIEINRSHS NIz,

- WERMENRFI TR D,

21 E0ERER (Syh) [(FMEBZEZR1.10.(1)] Osc#k 2,500
ppm (Pi# : 163 mg/kg{kE&/H. F1iif : 196 mg/kgikE&E/H)

SEHCBVT, B TRNEMHE TARDSNN, BTEB T
RICHIBUIAEREA L@, B, BT BTFREERY
ATERRORIEEM PP RCELREHONT | FIBRECEEAENER

BNRNOZENS, BEFHNERGEZLVEDEEZSNT. |
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: Bl REoEE| A& | /in vitro | mg/kgtkE/H) J-k o
13 |189 |Effects of Cell Biology (2012 |Bal, R; Turk,|Departm |http://dx. |4 |FEE |X U in vivo(3v |0. 2. 8. 24 2mg/kg [2mg/kg |- (AERE/0F 7= 090BMRO%SE ERAE0/0F7=>>090HERO% 54 [ PIEZE &D]
the and G; Yilmaz, |entof |doi.org/10 ~) mg/kgagHIR %> FCLDIERRARTY MBS DETERNDR E% | TR (CLDIERARTY NCHF D ETERNDR &% SHECERURUVSCEK : FHCEMECRET 2B INIEHRR U HIRT
neonicotinoi |Toxicology, O; Etem, E; [Physiolo |.1007/s10 5 S S
d insecticide, |28 (3), 187- Kuloglu, T; |gy, 565-012- AEENRTZNIA RS ICERLL TUROVIE [FFHEFIZELD]
clothianidin, {200 Baydas, G; [Faculty [9215-0 GLP5HB® - SR CAE R LR USTER
on the Naziroglu, M |of FHERMIE (AhY®) (MER(IEEMRIS
reproductive Medicine MBS AFUTWSY, HllIERR (HERR. /Y [EBBEMEELN]
organ , Firat FES. BUWROEERIEME. BEAR. - S (CEEFLIRUSZEK
system in Universit DITERAEE) (120
adult male y EERVIEE (KICBRL TSN M& S S [HEHMREL0]
rats prrEN] - SR CAE AR LR ST

- HERY ERE NI AT (CHERRENTLRL
- HRERY B OIRIRCREII 274 (IERDE
EfEE) @RV

-RECHRBRNEE (RESNTLRL) HES
SHROEESFEZENMIEINTVS
X5 c LR

UNTFBFISEALD]
SHICAERURVSER | BEHRSORSHRIEI R
(AN

EEHRERR

[FRXOMEE]

-5y MNZ0. 2. 8. 24 mg/kgiAE/HOAETI0E BEEFIFRO%
BURKER. 2 mg/kgthE/BU LRSETHEE HAEESRD . 8
mg/kgihE/BH LBF TIEE HiAEt SR NERHENI,
“ZOEN. MRECFHNRAICH VT2 mg/kgiRhE/HU LG58
TILATO-UBIIENRDSNIZ. BT HEECREEROSNG
holze

IRERYENRFI TH B,

2t EEERER (Svh)  [FHMEBE=I.10.(1)] okE# 2,500
ppm (Pi# : 163 mg/kgfAZE/H. F1i : 196 mg/kgik&E/H)

FEECHVT. ABETRREMHR TSRS, BT ESNE(CH
RACHEBUI RS RZALFAL, FEFHREER. BT E. BT HRERY
TR ORIEMERF T RICEL R AN T FIBEECEEALNER

BNRhOZENS. BEFHRREZLLEDEE XN, |
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o N0 | sme  |svores|ame| mEe |0 | mmww | Do /Ji?n Eco_|03im0| @) | mokomwe | DRI LOER | ooy e e G SyEORIRBE
: Bl REoEE| A& | /in vitro | mg/kgtkE/H) J-k o
14 ||&%R |Effects of in |Journal of |2021 [Kitauchi et [Kobe doi: £hE |RE XA 0,65t 65.1 S EE(NOAEL)EE TOER BENOESHSEINSICLD, BT 1S58 [FFHEFIZELD]
5% |uteroand  |Veterinary al. Universit [10.1292/j |F4%/ 65 (XR) IRETE, RERLIROMIIZROIES ) L SHIECERURVEL (RETIEARNOTE)
No. [lactational |Medical y vms.21- |ttt HEBRIE BHICED, SERBFRELERILCS
14 |exposure to |Science 0014 [ye-2 [JEAZMEZE L]
the no- (2021), Vol. Epub & KEBRE . pnF - SR ECERICEIT R FHMCAERULRVSCER « tEASTERER CC OISR RETHL
observed- (83, 2021 Feb I EFAVE 18N B RN A BRI S SERFAARERAL RIS ORENIAE TRV
adverse-  |pp. 746~ 9 MR (M : 65.1 mg/kglkE/H) [LOULT
effect level (753 PMID: ORFLEEONS., (EBREEMEELN]
(NOAEL) 33563863 - SR CAE AR LR VST
dose of the PMCID:
neonicotinoi PMC8111 [FHEFHPIZE L]
d 362 - S (B LR USZEK
clothianidin
on the [INEFFISE ALD]
reproductive -ERINSIOF T D>z Ui A RIRER U,
organs of

female mice.

UNTFBFIZEALD]
<EEBNEVIETHTICIER S BRTREE DRI XBEE XS « HIlfE. &
BHOFESCHELRLET,

(EEREEMSE ALD]
‘DNTOHRSTIES I NS HICLBEIERESHEFIRORI LG —
EELTEABND, I YAVFHEICAWSICRIRIF R TRIFEHRA R
LV EEIDSHELTWSIEEER.

GRXOEIEE]
5 1RAE

JEHRER/THEHAN I DRAES 1.5 B ~M#E21HI(C0. 65 mg/kgikE
/HOREZET/KSIVEERSEIER. RO cofRgwEE R U
RESORD (BHREF) | SIEICHBVTINIFAIARINAFS -4
(GPx4) OREREHBUERISOKT (3. 10EHH) MUCMmEE
117E ROF-FOHZF0C R FIRTAILAIMET (10181
BF) hEReHSNIZ,
- SBEITIE3/9BITFRUNEB REN RSN (X188 : 0/4
&) .
- REMDDIIE NS UTERNAZ FWVE NS> ROUT N — LRI ORS
. HFEpRHRREE CBHE T 2¢E X SN 26 20&E (LT OEINNERHS
nr.

RERME (JO0FVZDY) BEREINSHEINTVS,.
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- oo | mee | MBINEHE | RSIT| invivo A= Klimi . - g
No.| e |Sv-ries|ome| maa |00 | mwEE | /’i\?% Eco_|03im0| @) | mokomwe | DRI LOER | ooy e e G SyEORIRBE
"B\ AoEE| A& | /in vitro | mg/kgtkE/H) J-k o
&% |Prenatal and [JOURNAL  [2017 [Yanai, S et |Kobe http://dx. |4iEsS|RE |- - |X9R 0. 10. 50 10 50 - 855 EEETANA RSO TEDDEME | LERRUE AR RHACH IS NOAELIES [SEMEPIRELD]
002 |early OF al. Universit [doi.org/10 aRLTLRN EOIOF VI RENDIHE I ADETE - S (B LIRUSZEK
(13-|postnatal VETERINAR y .1292/jv BRI B OFEEMEL (>90%) RO B FHCC I CERARFE LT SR
17) |NOAEL-dose |Y MEDICAL ms.17- <SRBRICHUIZEMDE A R HIRY VAL, IR1IBBNSER14HBET [JEAZFIES L)
clothianidin |SCIENCE, 0154 J0F7=>> (0. 10. Fzl& 50 mg/kg/ SHECERURVSER @ RSB ER CCOL OB EZREITEL
exposure 79 (7), B) #2050, £%148BE 0T SRATREBL, B EOBIENAME TRV
leads to a 1196-1203 doi: ADFEEEREU. 50 mg/kg/BI%SET
reduction of 10.1292/j [IEHEEELEREHIZDOEIEHRIBOZN [EBEEMEELN)
germ cells in vms.17- AL, TR SRV ERELREED - SR CAE R LR USTEK
juvenile 0154 HIRUR. 7ARM—3ZSHRRERCIBIEE L.
male mice Epub SHBBRIOF VI AG SO THERR [FHEHPIRE L]
2017 Jun E(FRHol. BRSO T1vEHiiRAK - S (B ULRUSZEK
3 . WU MRS, IREBERREDT> RO
PMID: FUBEI G- FBRER>RN O, [INEFFSEALD]
28579575 NOAEL{HE DS EZAREEUIZFER THHM. REINSIOF 7S M U 5 EICRIRER U
PMCID: SHERCHUREMEN DL, 15 5EE6T
PMC5559 ANIA RSA S TEDZEMFESELTVRVE UNEFEFISE ALD]
363 . Xorcellc, SHECERULROSEL ¢ 50 mg/kgihE/BI% 5SROI TEMICH
|FRFEME LD DR . IICEEEIH Ve BN
. —B¥OITEN I BT SR E SRR,
[EREFSEALD]
-key events (KES)D 1 DELTEE(CB%. —H CARFD, ADIEETE
[CAWBIENTERNEVZIE, IRFATEELL. CNSORNITES
ZHRRUTORONELNIRWAY, UZZEHEIC AV,
FHEEADECEIFKED 1 DEL TR #ZL THEWE(FEAMICEFEX T
WE9 ((SH90TURER) .
15k ST 65.1 EBHE(NOAEL)BE THAETERSRRADR | BRI (CESHE2ET - BAMACIRE5 IS [RXOEE]
55 Fh/ (AR) A EN RN &, EFENFHERDIROEIEMRIE NS (SR JEHRER/ B HAN IR (CRAES0. 58 ~IEE 14H(20. 10. 50 mg/kg
No. Rt HEBRE (REREE) . HE/HOAZTKS MBI ERIESR. 50 mg/kghE/BIRS5E0
21 e REMWIOLE CREHIE SV OIEHEREDRA D RSN, FEHE ST
- KEBRE . pnF 7o AMBEE6RICBIB BEATERELDONR) (— P 3B MR & L2 LIRS NN
YU2ERVZ 18N A RIEN AR BROES Iz
48 (I : 65.1 mg/kgfkE/H) (CDWT
OERHFHELBHONS, ERME (JODFTZY) (FEREANSHMEBEEINTVS,
&%k |Effects of Journal of |2013 |Tokumoto et|Kobe doi: £hE |RE x5 0,0.02, 1, 50 S E(NOAEL)BREMT cSRETOIOF TS OEES HEH TR [FFHEFIZELD]
5% |exposure to |Veterinary al. Universit [10.1292/j | R4 =93] SHEICERULRWSER (50 mg/kgihE/BI%SEOFTRIIEEL
No. |clothianidin |Medical y vms.12- ZZ5NFIN . NOAELZ ImgLHIg3L(C(d. FASRECRIEN
24 |on the Science 0544 HILBVET)
reproductive [(2013), Vol. Epub
system of |75 2013 Jan [(EAFFIEZELD]
male quails. |pp. 755- 29 - SHE(CAE B LIRS
760 PMID:
23358514 [EBEEMEELN)
- EHE CEER LIRVSZER
[(BEEMREL]
- S EFE S B aT BRI DS STk
VNEFERISE ALD]
MACAERUROVSZER @ DXSOHER
[EREFSEALD]
‘X SOFESHEREREHMAEIRTEERIN. FFRICUR VST
WS 2] EE MRV, IRBF S TIEEHMCERLRL.
[RXOES]
- [#UX3(20. 0.02. 1. 50 mg/kg/kE/HOAET30H RsEHIRR
O 50, 526 BN 5T XSESERMZEIL T, SINEE., 15
F, EERREMCHEE. AR UEIRORIERRFHREAD
EEOOVTIRETENR,
-50 mg/kgihE/BEF CRREBERHSN. 1/7HIM58H(FETL
JzlEh FEHIE LR (CHULTDNART A 269 24 TEHIRaE OB NN ER
5Nz, £z, FFARRICEVT. FARMFNCAEIFEORKRUAEZD
BINNRDHSNI,
BRI BN RFI THD.
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No.| e |Sv-ries|ome| maa |00 | mwEE | /’i\?% Eco_|03im0| @) | mokomwe | DRI LOER | ooy e e G SyEORIRBE
"B\ AoEE| A& | /in vitro | mg/kgtkE/H) J-k o
&%k |Effects of Journal of [2024 |Yonoichi et |Kobe doi: BE |FE XIR 0, 50, 150 47.2 BB RES ORI AREA S ECLOMRIE(CLDdysbiosishEc 3 X [FFMEFIZELD]
55 |exposure to |Veterinary al. Universit [10.1292/j |fe/& (AR) H=ZLO—iHeLT, )\F—NEf2DaT (I SHECERLRVSER (RETIIRKNOTE)
No. |the Medical y vms.23- |SHH% XEBRE SIURHENEIISIEN, #RRAICaT (T
4 |neonicotinoi |Science 0514 SIUNNHEB IR EEVH THASMCL. [EBEEMEELN)
d pesticide [(2024), Vol. Epub - EHE CEERR LIRUSZHER
clothianidin |86, pp. 277 2024 Jan HEBRE . gy - SMEECARCATS
on a- -284 23 YIRERVE18N A RIRNA R EROES (BEFFIRELN]
defensin PMID: Y2 (i : 47.2 mg/kgikE/H) (COWVT S AE R LR SRR
secretion 38267031 DEFHLEBONS,
and gut PMID: [INEFFISE ALD]
microbiota 38267031 REINSIOF 7S M Uz 5 A ICRIRER U
in mice. PMCID:
PMC1096 UNEFEFISE ALD]
3084 EMACAERULROSTER © I RRA > NMIBHERZEE TR
[AXOMESE]
- HEXDRIC0. 50, 150 mg/kgAREDAE T28HE®BIRORS
U BRHIERICS X 28OV TIRET USSR, 50 mg/kgihE/
Bk 5E CaElEi iz £ I 3RO L. ERUEBERNEY)
HOCrplDIFANERSHSNIZ,
BRI (VOFT=IY) FRBINSHHEEINTWVS,
&%R |Effects of Toxicology |2024 |Yonoichi et |Kobe doi: BE |FEE NIA 0,47.2 47.2 SIS (NOAEL) DSZEZiR5T BOIfEY DA (9iElf) ((FESMHEDCLO%RE U TRE3-PU)|
55 [exposure to |and Applied al. Universit [10.1016/j |%e/& (AR) -RE RSB ORI AR 5. CLOBMTIiEtERERpEEE A ENEL SHACERURVSCEK : FHCEMECRET 2B INIEHRR U HIRT
No. [the Pharmacolo y .taap.202 |t XEBRE U BNARRL R CELO TBIEENS. CLOER
5 |neonicotinoi |gy (2024), 3.116795 NZDIESIERIE. ENETNOIEROERS [FFHEFIZELD]
d pesticide |Vol. 482, Epub ERETEAC, EENZENLRSEEEY - S fE R LR SR
clothianidin |p.116795 2023 Dec 3.
on mouse 29 [(ZBBEMEELN]
intestinal PMID: KEERE L pnF 7= s MEEEIRICEIS « S AE R LR SRR
microbiota 38160895 XAz W18 AMFEN AR ER DS
under TS (i : 47.2 mg/kgtk&E/H) (COLT (REEFIRRLN)
unpredictabl ORHFHEEHNS, - EHE CEER LIRUSZER
e
environment [INEBFPIZE ALD]
al stress. REINSIOF 7S R U EICRIER U
[/NEFEHEFISE ALD]
EHEICEERURVSEL : T RRA Y NEEBERZE TR,
A OBES]
5 E1RE
HEXDIRCAN AFE T XIEEFTE T TO.4 47.2 mg/kgh&E/HD
FET298RIKSINEEEEIAER . AN AFEFE T CHBVTHRER
MHEINRSENIZ. £z, EBNBYIRORBRAMEREE LI
8. FI30EOHENS513E THEMEOZENRHSNI,
HEERYIE (JOFT7ZIY) FEFINSHEEIN TV,
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of a Letters Yanai, S; ry of doi.org/10 A) mg/kgEEEEEHITE 50, @R+ RIEHEREERL. %7 5L, SR T REHEREEMmU. T SHECAER I R REMEDH 3 ? : ANVIRR T Tl 8RR
neonicotinoi |(2018), Vol. Takada, T; |Animal |[.1016/j.to Qs PR E(OVVTETHT PR E(OVVTETHT B5N3. L UBHERONEIMNEEER,
d pesticide, (282, pp. 57 Yoneda, N; [Molecula |xlet.2017. AEEMRT A NIA RS ICERLL TUROVIE
clothianidin, |-63 Omotehara, |r 10.010 GLP:itE& U TaE3-P)|
acutely T; Kubota, |Morpholo RN EE (ST AREEINS L. FEEIEER SHECERULROSCEL | RS HERBEICRO TORVDT, URJET
induce N; Minami, |gy, doi: (BZhEARR. AEERASE) (IARBATHD. B RICRARUR VSRR
anxiety- K; Departm [10.1016/j R UAIMCEFENTVIMEICOVWTEER
related Yamamoto, [entof |.toxlet.20 SNTLRL [EBEEMEELN)
behavior A; Mantani, |Animal [17.10.010 IRERYIE (XY > T R FWTO.5%hILRFI A - SHER(CAE R LR OSTEK
with human- Y; Science, |Epub FIRIO-RTERLTROKS. 523
audible Yokoyama, |Graduate|[2017 Oct 2EBEDHTHD, BRTER FASAER 2 s T [BEEMEREL]
vocalizations T; Kitagawa, |School of|10 BEFTERL - SR CAE R LR USTEK
in male mice H; Hoshi, N |Agricultu [PMID: 3G S USRI ORERY B R E (E D AR (CHE
in a novel ral 29030271 BENTULRL [INEBFPIZE ALD]
environment Science, -Material and methods (VT 15— -HRINSIOF 7 =2 U5 A ICRERER U,
Kobe Hizh 5~6 ILTERBL. 5¥—J8B(CHEILT
Universit KEULIEDRZH#N DD —75 . RIPTENIEE [NEFEHFISE ALD]
y BN n=14 LE2NTW2, F—>EBORIB AR < EBBNEVSESHTIC SRR S 2RI BE DD ICRkEE X B0, HIBfET
EXTRBEOEEROESENENT, BIG5E HHOEECHELETS : ROSNIHERSB R ERON B0
OB ORI ONTIESHAER EOTEREALZL,
(X453 ¢ LHIR
[EREFSEALD]
‘ALt (No.22ICREU)
154k bl 47.2 -EEME(NOAEL)BETOHRABHES |([EsmHliRIcd 3R] “FPPH (R OMEE]
55 &Eh (AR) HEEBAENT (OECDAHA RSAVERERTIE, OFFIBEENEL, QEMWIENBEEZSNTULR - HEXDRIC0, 5. 50 mg/kgAEDHE TRHEF FEERRORSUE
No. 5 HEBREL FARBNTOARL, RESNTLRW) V), OWERMIEBHRIEL, WUTOEE : ER. BN TFRIBRERCH VT, 50 mg/kgREIRSETHRE
20 CBVERDACESHEZIOIRSIRE,  |OMBEEHNFT. ARMERMET, 3 ENEERE R U — AEABIER DR M CREDIEINNERHS NI, 5

EEUELUTTORLTE (ChISESE
FEIS) ZRU, BEREMCEREN RNk

BEEOMOEERNMBHEHINZDIIH RV, @F
Shtn=10EVSETERRENTVS. @F5
AEBREEEINTVETSL, FHMIFEIBLTRLT
W3, BEGREXERKRUTVBIIBEICILHD
&

KEBREL . pnF o sHBEEIRICETS
IYZEFAVE 18N B RN AR OES
S (i : 47.2 mg/kgikE/H) (COLT
OEHEBONS,

KEBRE2 )2 S IBEIN S DHI4E 128
14B I TIREENE AR RSB
BORNB(HIBIA MEDNE,

mg/kgREL F1 58T, ASAARERRVN, A-T>7—AHBTE
FIERVEAZI SO HERDHENT,

*ZOEN 50 mg/kghERSEORKREHMBHEIRE TC-
fosFEIRMRROENNRSHSN I,

IRERMIE (VOF7ZDY) FEFIDSHBENTUVS,
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28 |:&%#i |Determinatio| COGNITIVE {2014 |Ozdemir, HH|Dicle http://dx. |58 |FZE |- - Sk 0.2.8.24 8 24 - - EHELU TWBERERIRIBNT AN A RS/ TE Sy MBI RI0F 7= OF B R UCIEAE [AKRBPIEE L]
027 |n of the NEURODYN et al. Universit [doi.org/10 HBEMESERL TR N REE( FRIR(CT I 2 8% R EHEICEERURUVSEL © EEREMFCRER SN D .
(13-|effects on  |AMICS, 8 y .1007/s11 IEERVIEEDFEE DSTEN R, TzXXiko
8) |learning and |(5), 411- 571-014- HERETHIMTIRSIRANRR S, WERME |V0F 7> (2. 8/%U24 mg/kg) Z4hiin [ EFIERE LD)
memory 416 9293-1 PH3BRRUTORHESHHESR TERL (&EBf46IL) RURMA (REF6IL) O SHECERURVSER | RS PEEREEERBRBCBHTUVRLO
performance WistarZy MO&FIR AR50, BUZKREE T YZRDFHECBAGRUR O HIRT
and related FANTO-TF AN L TERANMLAE L S B
gene ez, FITBBENSEBEUIZERION- [BREHMERE L)
expressions AFID-FRINSFE51 (GRINL), AZAU> - SHE(CAE AR LR USTEK
of ZHREML, ST T4 (SYP) RUHHERR
clothianidin REHESD/)\IE43 (GAP-43)DFEIELAIL [/NEFEPISE ALD]
in rat %, U714 LAPCRIEICEDBIFEUIc. BUAIK < EBBNEVSETHTICAE R T2 RIBEIE D& DICHREE X B0 HIlfES
models REEERER T(E, VOF P2 AR S (LR R IBHEOEELCHEETS | ROSNIFEEISEFERON . FFID%E
v heshin Ty MCZE LIRS NBheht EOZERZREVZV,
(p>0.05), FO-JFZANTIF24 mg/kgis5
#BOuinSY T BEIOR TIIBRBZELN [FEEFFMSEALD]
5N (p<0.05). GRIN1, M1, SYP, ‘BEL (No.22(ZEL)
GAP-430FIBLANIUL, HEBELLELTHE
1Edhore (p>0.05). ‘ a7 O ]
NOAELMITOEEMREELILAER CooN, -HEOWESYN (7E88) [COORER. 0. 2. 8. 24 mg/kgthE DA
IAIBDRIZ DIERINEC S Lo BETHRHEHES U, E-UKRRRHBRE R R, T0-T72
BEBNTANIA K512 TEDSRAHER NEBUT. 24 mg/kgHhl/ BRSBTSy NIA— LKEOFTER
LTWBLES. EACEUIE RIS DR RHSNTE . IEORHTY N TIE, ZHERBHENRND
eo
AV REE, BEICHIFBGRINL, SYP. GAP-43. MIOMRNAFIR
LA BNFERDSNIRN Iz,
IHETYNRREASY NTRIENERDD (ShETYN K. RSV
1-2iHX(EDMSO) .
<PRFATYNTIE, MR IO0F TS 1% SEFCIR SHARNERS
(x3888% . 1hA. VOF 7S 58 3 A) .
29 [Bfi [The Journal of |2015 |Hirano, T et |Kobe http://dx. |&JEsS|EE |- - XA 0.10.50.250 |- - - CBHER M AT EVIEML TWRERERIRIEN |HEYIRDITEMERE R UETBEEE(C X I300 [AKBFEELD]
001 |combined  |Veterinary al. Universit doi.org/10 FANIA RSA D TEDDRMEEBUTORW [FPZIIERIBAN ADEERICEIT I SHAECERULRVSEL ¢ ARV ANBRVGEFEARNICIBRERU.
(13- |effect of Medical y .1292/jv IEHERIRSENHERTERN [ 10, 250 mg/kg{hE/ B TOA—T> T4 =)L RTORDBESDENK
12) |clothianidin |Science ms.15- - FAEABR N Rk FRARDTRERIEEAN AT TCRAZIF /AR = AERFHEERSNBVIEHERTER,
and (2015), Vol. 0188 TH3I0F7=>> (0. 10. 50% U250
environment |77 mg/kg/B) z4BEROKS UMYX LS ES=E))]
al stress on |pp. 1207~ doi: (ZEBE5IL) OFRBEHEBEFHRTITEN FHECERURVSCER @ FHCEMECRI T 2B NN1EFRRLEHIRT
the 1215 10.1292/j DEEMUZ, J0F7Z3> + AN &7
behavioral vms.15- NOZADFEE T, 15 ERROZER LTS [(EAFPIEZELD]
and 0188 BRI WAIAF AR AT - CADRRERIG SHACERULRVSEATLVERVET,
reproductive Epub DR T RSN, A—T> T4 -V RiRER
function in 2015 May TIHEENEBNCEFENBRIOZEO0. /O7 [IVEFPSE ALD]
male mice 10 FPZSURUANRICEDIIADAREZHRITEY REINSIOF 7S Uz 5 EICRIRER U
PMID: MESUE.
25960033 NOAELfHE DR EZARIEUIZFER THDN. [/NEFEPISE A LD]
PMCID:PM TEMHARN AT EVSERBL TSR ERIRIENT SHECERURVSEL : ARLVATFIE T TORETHY., sHiCEEX
C4638285 AN RSO TEDZZHEEELTVRVE 120N,
®. Xorcellc,
[ZRZEFEE ALD]
‘ALt (No.22ICEU)
ANV BT LB 2L TV,
&R Eesll 47.2 EBBMHE(NOAEL)ERETHRABHZES (MY (8i8i#5) (C10, 50, 250 mg/kgi¥ A OHIES)
55 [EE2) (AR) RUESES NI SN 585, AN ZAb5Z%L, BEMEUTT -IEMEZ RNV ATFIE T XIFFEFTE F(CBLT, 0. 10, 50. 250 mg/kg
No. z8/ HEREE - EALZITERETERORE ARE/HORE THYIRIC4BREIKS IVBEREEIER. 2N X
22 4B IEFTE T Tl 250 mg/kgRE/HIH S THAERL . 10KRU250
FE/ KEERE . pnF 7o MR EEIRICEITS mg/kgiRE/BISSEETA—T> I — L RRERDFIRY — i 1ER R
Rt YUz 18h B BIFEN AR ER DS DA NERHBENTZ. IR FIIRE(CH VTS, 1FE ROz
(R4 -2 Y= (i : 47.2 mg/kgik&E/B) (COWVT Z%, FETFHIRRICHIZGPX4RIRR D ENRHSINI,
& DEEHEBNMNS,
ERIE (VOFTZSY) (FRFINSHMEINTVS,
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30 |i&f# |Fetal and Journal of (2021 [Maeda, M et |Kobe http://dx. |fHRE5|RE |- - XIR 0. 65 - 65 - - 2FHEXTH? AR R NS ZLERCHITZNOAELIEL EN/0 [AKFFEZELD]
003 [lactational |Veterinary al. Universit [doi.org/10 G5 HEEED. EMUTVWERIRENT |FVZIC0OREN. HYIADOMRF4%A FHEICERURVSEL © T—IDRRIRICEEENDD. (c-fosRIREN
(13-|exposure to |Medical y .1292/jv ANIARSAOTEDIRMFEEBUTORL  [EL. REEETIFIEMTHEREZFRT BATWBICERNDS T 1 -0 EEMDFIEN TV, BEDGTO
41) |the no- Science ms.20- BEEIREEUIZS R, Z1-OCEOR ETEEHI TRUVRE)
observed-  [(2021), Vol. 0721 RN DACRA4ERAL. SBNSHAEK21HE
adverse- 83, FTI0F7=>> (0Ff(E 65 mg/kg/H) [EAZMEE L]
effect level |pp. 542- doi: ZROSL. VIR (FEE3~5[L) & -No.30~34($FHtICfER I B ATREMEDHDHI TLVERVET . 18
(NOAEL) 548 10.1292/j BRAAYIR (BEE4~6IL) (CHIFDERITE U. ADIPARfDZE DR VEHIIC [ 1 EUNMRV\CE R EERMENH
dose of the vms.20- FHFEZHAUIER. WY IATAE SNV, IRESNIATEN A, IX522EMI2IEHRAEED
neonicotinoi 0721 BITEIN, RAAYIATERESEHOER BN HZEEZET, SHBEBAOKBRCOWT(E. 1359907 RO
d pesticide Epub RIBIINEREREN. FIHEEYIRERAAT TR [CEUREPBVOTRRVEEZET,
clothianidin 2021 Feb THESEIREIO-_1-0V&8e 1 -0 R
inhibits 1 MREEEN. UNEFEFIZE ALD]
neurogenesi PMID: 2AEXTHRL, TmE5HELESD. EHEL < EEBNEVSESHTICER S 3 RIRE DD IRkEE X 0, HIBfET
s and 33518607 TVRRERIRENT A NIA RS> TESDD % EEHOELELCHELTS : ROSNRZEESBELZERON. FFID%E
induces ;PMCID HREEBULTVRWS., XDctUlz, EOZERRZMREVZV,
different PMC8025
behavioral 408 [FEEFMSEALD]
abnormalitie ‘B (No.22ICEL)
s at the
1528 |development FiE 65.1 -EBMHE(NOAEL)BE TOMRER EBME (NOAEL) ADRTF - 1ZFLHARE [RXOEE]
NO. |male mice =i HBBRE EU, BERBTEBRERSFHEID
15 - YEYRAR/ B HAN D ADBAER1.5~TE21HI(0. 65 mg/kgik&E/
KEBRE . nF 7T Sl EERRICH 1B HOBE TS IVEREY. HOREMWICOVT3, 10EHEHITEIR
IYRERVE 18N AR A TR OES ERNEMEN.
48 (I : 65.1 mg/kgikE/H) (CDWVT A—T>T4—ILREERTIE. 10BHREH RS ENIRRE R UTSENRE D
DL EHND, EIHERHSNIZ,
- BN R ER TILL BRI A— T T — AEA RO N
Etolsy gl
cEfz. TEEBRBORIBEMFNRBCSVT, BHEEIREIICHITS
c-foskzIEMROEItER (3RU10:BHEE) . FTILILF>
(DCX) BRMEABRRORAMERN RSN,
IHERYIES(CRATBIBIR (H3R) HaL,
31 [|I&#k [Transgenera |Journal of (2023 |Shoda et al. |Kobe doi: B |RE IR 0, 472 47.2 EEHE (NOAEL) DOEZZIRET IR - S ELHAOFOE (LB EEDOCLOZ IR [AKFFEZELD]
£ |tional effects [Veterinary Universit [10.1292/j |1&&h 65 (AR) FRANEHEBTOME R EORIEMFE |EBL, F1, F2, F3HROERITEIZNR SMABCAERLROSTER ? 1 F2, F3ICBEILTE. EEORSTERVE
No. |of Medical y vms.23- |ZH/ XEBRE B R REZERIRIL, SRIERITHENR &, RE(CCLODEZEMIFIRTTERL, —75. FLIZBEALTIE. open
6 |development|Science 0101. kit HENBEZBASHICUE AarmADERAR(ERA LTV, BHEEEX20NEAA,
al (2023), Vol. Epub [ye-2
neurotoxicity |85, pp. 2023 Aug |& KEBBE . g -y SR BB [JEAEPIRELD)
induced by (1023-1029 4. YIRE AW 18N A BRI AR EROES -No.30(CAU
exposure to PMID: 2 (i : 47.2 mg/kgik&E/H) (CDWT
a no- 37544714 OREFHEEHNS, VINEEPIBZE ALD]
observed- ; HRINSIOF 7 =2 Ul T A ICRERER U
adverse- PMCID:
effect level PMC1053 [/NEFEHFISE ALD]
(NOAEL) of 9822. < EEBMNEVSESHTIC SRR S 2RI BE DD IRREE X BN, HIBfET
neonicotinoi HEOFEECHIERTD | ROSNTREEIBEZERON. FFIDE
d pesticide EOTBRRZREVL,
clothianidin.

(FERBFIZEALD]
‘@t (No.22(CEU)

GRXOEIESE]
FE5E1IRE

- JEURER/ VB EANIZAORAIS 1. 5~IFE218(C0. 65 mg/kgikE/
BHOAET/KTIEESE. F1. F2, F3tHR OO ZEICDONTI0
SBHSES TN RERN RSN . SRR T FoREEHER TS, F1HER
[CBVTHT — LEABIBRUA—T T - LEARRBDHERDSN .

HRERME (JO0FVZDY) BEEINSHEINTVS,.
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32 [|I&#k [Developmen |Journal of [2023 |Shoda et al. |Kobe doi: FE |FE IR 0,65+ 65.1 EEHE (NOAEL) DOEZZIRET IR - 1R ALEADFOH AR (CEEEBEEDCLO% IR [AKFFEZELD]
5 |tal stage- Veterinary Universit [10.1292/j |t##% 65 (XR) FIEIR B ORI AZBA EBU, Fl2FBiHRomTeEnm SHIECERURVE : ABNST3EREMINADIESEHERIENS
No. |specific Medical y vms.22- |&E XEBRE R EAIRETIL, BRIMATTHENR B IBETEARDFFRADES RO TWS, ZLIRBANZNEHLE
7  |exposure Science 0570 HENBE=BABHC L. ZBDHAEA
and (2023), Vol. Epub
neurotoxicity |85, pp. 486 2023 Mar KEBRE . pnFp-o sMlEERRICHITE [(IEAZFIES L)
evaluation of|-496 1 Y2V 18N A RN AR EROES -No.30(CAU
low-dose PMID: & (It : 65.1 mg/kghE/H) [COVT
clothianidin 36858607 DL EHND, [INESPIEE ALD]
during PMCID: REINSIOF 7S 2R U EICRIER U
neuronal PMC1013
circuit 9798 [/NEFEHFISE ALD]
formation. < EEBNEVSESHTIC SRR T 2RI BE DD IRREE X B0, HIBfET
JEBHOEECHELETS : ROSNHERSBEERON FFID%
FOZERZEVEV,
[FEREFSEALD]
‘ALt (No.22ICEU)
(AN OBES]
5 E1IRE
JEURER/VHEEANIZAORAIRO~ 128, fAlE15~18H. £#&1~4
AXI(34£E#%11~148I20. 65 mg/kgikE/BORE TS LB
(WEIRER) SEX(GEHIRONS (EE) LT HoREMIn3.
10:BEERF(CATENSRBRD ANz,
cA=T> T4V RERER TS, FAERO~ 12 BHIX 5B RURANG 15~ 18H
SBCBVT, 100BImEFCE Y- - TR RO RSNz,
BRERTFRERER T, £ 1~ 4 BIRSECHVT, 1018
RFHCHAIEBNEERE R U T — LAEA B OIS BB EIRE CH 1T
2DCXB RO NERDSN I,
<11 ~4BR 5303 RV 10BEDIIRDEBEN S UZRNA
EAWEIAI07 L BROFER. 3B TIE50 2B m T OFIREN.
S2LBEFORIREL . 10/BETE365EEFORIREMN, 527i&
LT ORI NERHS5N. Ingenuity pathway analysis (IPA)
(L&D, FHRZERED G OB EBR FHEN., FHREiR M RSN
EECTFHRDIREE SN,
EERMIE (VOFT=IY) FRBINSHHEEINTWVS,
33 (8 |Reproductiv |Birth 2012 |Tanaka, T |Departm |http://dx. |& |[FEZE |X BU in vivo(¥X7|0% (J>hk0O— - - - YIAOFOHDSEEENMSF LR D1 1B | YU XDFOEX D5 EHsNSF 1A D1 1B [AKBFIEELD]
e and Defects ent of doi.org/10 ) Jl) .0.003, FTI0F 7S %BEIREL. IGEERY |£T. I0F 72> %8850, SR RY SHEICERURVSE : BEAFENFRSNAV. Z{bER5N2N
neurobehavi |Research Environ [.1002/bdr 0.006, 0.012% IRTENERR) A —ZRITE IRITENERR)SA—F—ZRITE BHEEX2ON A,
oral effects |Part B- mental [b.20349 REERS +OECD TG.426( 4Rz IEGLPERER
of Developmen Health HEREMCY IR ZER [EAZFIZE L]
clothianidin |tal and and RN ES GRS, BRVHEARR. SERILIHEE -No.30ICRU
administered|Reproductiv Toxicolo OFESR. DATEIBAEEN G E
to micein |e ay, -FRIERA TRE, AR ORI ERE UNEFEFIZE ALD]
the diet Toxicology, Tokyo [FAIFEINTHST ., BRI OERNEBEDIT— SHACERURVSCEL : AEIEINUINERHSN TS RE L, B2
95 (2), 151- Metropoli HARFREMEEDATHI CAREEEN TLRL RTFIENERL,
159 tan C1BFHEIEDI0M (41 RSA>TE20)
Institute IR IREE 5D [EREFSEALD]
of Public XSy HIER ‘EL (No.22(CEL)
Health

(R DEiEE)

- Follt YD 2D 5 ERHSF1D113E(20, 0.003. 0.006. 0.012%D
=& [FO : 3.84~4.97, 8.40~9.97, 17.3~21.3 mg/kg{kE/
B (5:8#~FRHA) . 15.2, 30.6. 60.3 mg/kgihE/H (IHE
#A) . Fi:4.5~5.45,9.0~11.1, 19.1~22.0 mg/kgfk&E/
H] TREHKRS (A : 9BER. BTl : HAERAEE) ULER.
FOAR DM TRRITENZ(CASMAFHREN (8B NERHS5
Nz, F11#X00.003% M L% SR TASMKREFEERVN, /KELE
m (HBE4H) HERHSNEEN 0.003%U0.006%IS5EF Tk
FIERIEENRHSNIN, 0.012% I 5BETIIEALARHSNZAD
Tz

-OECDTANIA RS54 >426(CE DERMENTHER,

-SEOIREEICHLT, SEERELTHBRICRE#H. HEER
[.13.(4)]

22/29




= oo | mee | MBINEHE | RSIT| invivo A= Klimi . - g
No.| e (sv-mies|nme| mwn | GE0 | mmee | D2 | B @co (03im0| @) | okt | AL | LOAE | s e iz G PO
"B\ AoEE| A& | /in vitro | mg/kgtkE/H) J-k o
6 |Effects of |Toxicology (2012 |Tanaka, T |Departm |http://dx. |&B [BEZE |X U in vivo(¥X7J (0% (x388) . - - - MR ZIEIREA R MERLERCIOF 7= |- RO R ZEIREA R MR RLER(CIO0F 7= [AKEFFIZELD]
maternal and ent of |doi.org/10 2) 0.002%. ([CIEEEL. F-1HRICHVT, BB R UM [(C(EEEL. F1HEHRICHBVT, EIEMERURR SHECERLRVSEL ¢ A2MFHENRSNRV. ZbER5N2H
clothianidin |Industrial Environ |(.1177/07 0.006%K U 1TEIFI)SA—F—ZBITE 1TEIZI)SA-5—ZRITE BHEEEZZONABA,
exposure on [Health, 28 mental (48233711 0.018% +OECD TG.426( #EHLUIZIEGLPEHER
behavioral |(8), 697- Health (422726 SREHIRS R AEMCYIRZER [(EAFFIZELD]
development|707 and RN EE BRI, BRVHAR. SERILIHE +No.30(CEU
in F-1 Toxicolo OHESR. DATERAE SN
generation ay, BN IR A TR, fRROEBRMES VNEFEPISE ALD]
mice Tokyo EFAEINTHST . FRDIERIE DI SHECERURVSCER @ AREIENNUINERHSN TSR E(E. A=
Metropoli — LR F R E I IHCARIEEN TV RTFIENEEL,
tan L
Institute C1B¥HEN100T (4 R31>TE20) [FEEFMSEALD]
of Public BT IRE 5D ‘B (No.22IZREL)
Health X5 cE IR (s
-BEINIADITIRANSIEE4IE(C0. 0.002, 0.006. 0.018%0D
BE (JEYREA : 3.00. 8.81. 28.6 mg/kgihE/H. IHEH :
11.7,32.7.99.7 mg/kgtRkE&E/H) TREHESUILRER. [REM0
T THRRITENSOBBIREORSAFIIMIEM (3BEEE) N2
SNIEN. 0.002%L L% 580 RENIITHEMF ORI MAEIE
0 (i B4R, It : WE4. 7. 218) | 0.002%3%58f0\TEH
MO TIISEDRSIORE (HE78) SENRHNI.
-OECDTANIA RS1 > 426(CEDEEMEINTEER.
EOMRERICHOVT. SEERU GTHEIE (L. [FHMEER
I.13.(3)]
&%k |Effect of Journal of |2024 |Ishida et al. |Kobe doi: wE |BEE XA 0,47.2 47.2 B EE (NOAEL) DSZEZR:T TRNE—ERER (AD) EFILXIRICHNT [FESFFIRE L)
B4 |clothianidin |Veterinary Universit [10.1292/j |54/ (AR) <7 NE—MERTE RADRFEDRE B HECLOGMEENDRIgEREZIGNE - SR CAE AR LR ST
No. |exposure at |Medical y vms.23- |7k HBBRIE wieh, ADDFIERERBE(CHITRRIACE, AE
2 |the no- Science 0515 vt AR, MIRLRYZVEBEZRASH, [VINEEFIZE ALD]
observed-  |(2024), Vol. PMID: RS ADOYIERAEIRZIHI T2 L& #o TRUTE. CBIRINSIOF 7= Vi Ul /A (CRIER U,
adverse- 86, pp. 333 38311400 |#
effect level [-339 PMCID: SEBBE . g -y SR EERCAITS NEFEFISE ALD]
(NOAEL) in PMC1096 XAz W18 AMFEN A ER DS SHECERURVSER ¢ 7 NE—-DREIREFEFNTS ?
a mouse 3095 42 (i : 47.2 mg/kgtk&E/H) ([TDVT
model of DRFBEBEHNS, [EHEFEMSEALD]
atopic UZANCEBVWTHIAT TLLNEBWVET,
dermatitis.
[RXOESE]
5 E1RA=
QT NE-HEREXRETIVNIZA (NC/Ngav¥DR) (20, 47.2
mg/kghE/BHOAETREIOBRIKSIVBERSE, 1%5128UE
(CTPUIT > #ECRERM (2E1/38. 5t6[E) (C&D7 E—HRE%
BFFUR, AIEEF14. 21, 28B&ICKREEE. FEHMAzLL. m
RIGERVERYZVEEZRAEULER. REBEDORIMER (FE]
FFE14. 21H%) MPICBERIRERUMEEE 25> ERE O
(WIEEEF1481%8) hRosni.
HEERYIE (JOFT7ZIY) FEBINSHEEINTUVS,
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36 [:B## [Immunotoxi |Journal of [2020 |Onaru, K et |Kobe http://dx. |®ES|FEE |- - vk 0. 30. 300 30 300 - - EHBL TV BERIRIBENT A NI A RS/ > TIE | Sprague-Dawley 5y NCHIFZI0F 7= [HESPMIERELD]
009 |city Veterinary al. Universit |doi.org/10 HEEFEETLTLRL OFEMHEROIGSIC L2 RS ETmICRE T - EHER(CAE R LR USTEK
(13-|evaluation |Medical y .1292/jv BHiko
32) |by Science ms.19- Sprague-Dawley>wh (&&f3[0L) (C/OF [/INESPISE ALD]
subchronic  [(2020), Vol. 0689 7=>> (0. 300300 mg/kg/H) %28 REINSIOF 7S UE 5 AICRIRER U
oral 82, BRERO%SL. MiREELRE., HiRE
administrati |pp. 360- doi: . REEBIEE (TCR 7ILIJ7 R=4, [NEFEPIZE ALD]
on of 372 10.1292/j CD4. CD8. CD11b. CD68. CD103) (cd&> - SHf(C{ERI 3 Rl AE DS 3Tk
clothianidin vms.19- TEHiLz. &5, —BBOBBERBYICD
in Sprague- 0689 WTH RN BAREER RO Z T, T [EREFFMSEALD]
Dawley rats Epub_ O#ER. 300 mg/kg/BEFTIEIE, AEIF DIANCEBVWTHIHRE TLVNEBVET,
2020 Jan oI, [HisEE0EELRZE (HIpR
27 A B : 3800) |« BRAHEROZ(EN
PMID: BNz, REssCishRRIRERFN
31983703 ZlblgRhorz. 30%U300 mg/kg/BEED
PMCID: Z1O3y NTENORSFENREREINAN
PMC7118 BENOESOEREEMIC RIS ER
483. Bholz.
EHEL TVSIREBRIRIENT AN A RS> TE
DHRIRMEEBLTVRLD, X3ceUlz,
&%k BE 27.9 SYNCERBUERING5IdE, MRNHE/ (A OBES]
5&% o (AR)*# (30% ) , BAMEEOdysbiosishie -#5vNZ0. 30, 300 mg/kgihE/HORAEZ T28H &SRO
No. = BRI Zh, RAERIGHERULCEZBBSMNILIY) 5 (#%5228I(CkEEBZDNFBICLDRME, %528 HICEEICDNFBZE
17 SHTOHRE ) UTRERFESRERE. VETLI+-RICKRUBAMEZEADOS
EMRETEN. 300 mg/kgihE/BI%SEF T, AREIENNE. MIAR
KEBRE . nF 7T Sl EERRICH 1B tEESEREL. PR E SIS RHSNIN, BOIRER S RE
Sy E T2t S T REROES SROTRIBIEREF IR RICEBASHRZLIFERHS NN oIz, 300
M2 (i : 27.9 mg/kgikE/H) (CDWVT mg/kgRE/H1% 58 T3 BRMIEROERNIZRBH TU.
DEEHEBNMNS,
HERMIE (VOFT=IY) FRBINSHHEEINTWLS,

24/29




. = oo | mee | MBINEHE | RSIT| invivo A= Klimi . - ot
o N0 | sme  |svores|ame| mEe |0 | mmww | Do /’i?ﬂ Eco_|03im0| @) | mokomwe | DRI LOER | ooy e e G SyEORIRBE
: Bl REoEE| A& | /in vitro | mg/kgtkE/H) J-k o
37 |1&¥R [Next- Journal of [2023 [Murata et al.|Kobe doi: BE |FE YR 0,65+ 65.1 EEHE (NOAEL) DOEZZIRET IR - S EL IO FOE (LB EEDOCLOZ IR [INEFFISEALD]
55 |generation  |Veterinary Universit [10.1292/j | &% 65 (XR) BERESEOMIT S EAR BLU, FI2FBHROmIR BERER BRINSIOF TS &M U5 A ICRIRER U
No. |effects of Medical y vms.23- |EH/ HEBRIE AOHRH B RIREE, 18E I3 L%A5N
9 |fetal and Science 0038 ikt [CUL. [/NEFEHFISE ALD]
lactational  |(2023), Vol. Epub [yv-2 - EEBNEVIETHIICERURVWSEREE X 31, HIMTFTIBE0%EE
exposure to (85, pp. 434 2023 Mar |& KFBREL . pOFy-os AR BRI BT (CHBELTS : BHEZERON ?
the -442 17 XAz 18NAMFEN AR ER DRSS
neonicotinoi PMID: g (It : 65.1 mg/kgikE/H) [DVT [EEHBMSEALD]
d pesticide 36806246 DL BHNS, [aZAREDEINNROSNI ITOVERBVE TN, SXEMC(E a2tk
clothianidin PMCID: H(CHIFZ4DDIBENS53DTRHIAEREFRASNT, aBARENMEMNL
on the PMC1013 TeACEDFERECLOIC LA SR MNDIEERFZE %2 RU TLRNDCE
immune 9787 5. CLONBBRMIEROSIREICS X 28 (I NEVENREEEN
system and Tzl EENMNTVETOT. [aBAREDIBINERHSNI, AR
gut B 222 BINEVEEZBNIIEVIRUTOVDNERBVET,
microbiota. TORONEIC RAEEHIZ D LSBEDZL I 3BE TRANILEDD,
10BER(CRZEHZ 2D T, CLOOMRE—RHIREDT, REANBZE
(LIRS NN, 1EDTERDT. IBARBADEE(EHIIINL.
TDIETTICRBEVITEIZEBVET,
#Ffz. INOAELEDCLONBHNHIEIC S X 282 2FBRTIIRLED
0. CLONREROBAMEROBRZZELSE., RERCEHER
B2 208N H 3L HREL TS, [EEMMTVETH, SEIDT—
ANSIFEZNBEEIRNTRVESITY,
X OBES]
5 E1IRE
-JEURER/ VB EANIZADRAHS 1.5~ B 218(C0. 65 mg/kgikE/
HoASTKSIUERSE. 881 (WH218) RUR&M Gk
U10:8Hp0s) DR R RUVBAMERAOSEOVWTRGTE
nr.
-BEY TREIREE ORI RUINAREEEE(CH1IDCD68M5 RIS
B REW) THIBRBEE ERA D) W LMARR O (108
%) . IBPRHEHEOAZEEOEM (10:8H) HERHENTk.
ERMIE (VOFT=IY) FRBINSHHEEINTWLS,
38 |285 |Investigation|Toxicology (2018 |[Senyildiz, M;|Faculty |http://dx. |t [BZE |X BU invitro  |JXyh7ytA ; 0. {200 uM [500 uM |- TEAZTUR IOF TS0 AZHIOTIUR, |- 7RHIZTUR JOFFP=S> 4ZH90TUR, [(FZILEFIZE ALD]
of the and Kilinc, A; of doi.org/10 50. 100. 200. FPOOTIR, FPANFY LRENMBREIFE  |F7IOTUR, FPANY Lat MEREFE +OECDOFANIA RSA NSHEEURVRER,
genotoxic  |Industrial Ozden, S Pharmac (.1177/07 500uM (SH-SY5Y)#R KUt MTHERERE (HepG2) |(SH-SYS5Y)#iFa kUt MTflifasE(HepG2) SHEZEAIC. EEROI MR > MNRZGLPEEREL TIRMHDOUDSE
and Health, 34 Y, 48233718 FRRRICALIRL ., 2485 R U4 8EERII<ER D [HACAIEL. 2485 RB LU4BISRIFER ERIEROIEHNOD. SXBROBEHFFVEES VEL,
cytotoxic (6), 375- Departm 762609 AFITRIVUILRUVZ1- MY REDA  |OXFILTRSIUDLARTZ1- MLy RERD
effects of 383 ent of HEATEL. MRS EECDNABIB(CE5 X182 |IAHZRITEL. MRS HELDNABIBICSXE
widely used Pharmac HEZRAE PR EERE
neonicotinoi eutical RBEMRT AN A RS (CERL TORVIE ;
d Toxicolo GLP:E& [Eﬁ}‘(ﬂ)’fﬂ%?%—"}]
insecticides ay, b MR ARARRE. & MR (SLGC JEEBIELR (EE)
in HepG2 Istanbul Standardsh*58 A
and SH- Universit AR ORIEDMSORERENTS -EPATHERRE SRR (HepG2) AU M HfaAE Fskiiie
SY5Y cells y 59" 1% DMSORRAETBELE (SHSY-5Y) zAWIXyhHE&R (0. 50. 100. 200, 500 pM
SEIESTIEAL NIB) OFER. SHSY-5YHERET(X500 pMTHEERTail intensity®
TFILAVEET XY NPyt A (XOECD TG.489(C EINERHSNIZ. HepG2 HIRETRBRERBRZ(LEIRDHSNRNO,
SERICIFEEHLL TLRL
TAE=DN2(E (DMSOSAEE) (47788 +OECDFA NI A RIA UNTEEMUTHE(R B HICRE 92 —EDGLPRER
X4 ¢ LR MMREENTWB[FHMBSRTI.11.].
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39 |320 |Cytotoxicity [Drug and [2019 |Sekeroglu, |Departm |http://dx. | [BEZE |X W in vitro 0. 25. 50. 100 p [25p io00p |- -S9O MIXDFET (GEFRIUE) RUIEFE |-S9 mixDFIET (RINIE) RUEF [FZILFPIZE ALD]
and Chemical ZA; ent of |doi.org/10 g/ml g/ml S9|g/ml S9 £ (48BSRIAUE) T, /0F7=I2(CIEK |TE T (48BFMNIR) T, /OF 7= I SHBEAIC. EHROI> RS ~MRBin vivo GLPEREREL TIEED
genotoxicity [Toxicology, Sekeroglu, |Molecula [.1080/01 mixFEFE |mix3EF BURENYERZIEEL.  REARERY [BULENY/BRZEEL, REARERERY IGRERIESREHEEDD . BEXBROBBEMESVEEE VEHL,
of 42 (4), 364- V; Ucgun, |r Biology |480545.2 =T =F ISR THIRR B R BEEENREA [/t TSRS S R A
clothianidin 370 E; Yedier, [and 018.1438 s s
in human SK; Aydin, B|Genetics, |458 AEEMNRT A NIA RS ICERL TUROVIE e o
lymphocytes Faculty GLPitER [,ZS‘EZME#] .
with or of -in vitrolBFLARMR/ ) ZERER(FOECD AEEBIEER (E1E)
without Science TG.487(C4EHL . }
metabolic and HERMIE (SEEE99%LU L) (3T TILR <ERRAEMMY> ) ERZ VI vitroR ek EERER (0. 25, 50,
activation Letters, UyF O RERZRVEN . SHHlIER 100 pg/mLIME, +/-S9) (AR, SOIFFIE FICBLTS0 pg/mL
system ordu (SR, HWIFRES) R0 BLET, 3B (MD) OBERRS RULEAREEOEEREN
Universit RV ETEE DA HARIE LR MERHBNIEN, SOFIE T ClIIERRELEERDSNBHO,
y SUIBCBRU Tl DMSOTESRA IR, <ENFRAEM >/ BRZ R UEIn vitro/)ViZaRE% (0. 25. 50. 100 p
SHEASROEADMSOEEICEI T 3I5RIFH L g/mLﬂfE\ +/‘59) OFER, SOIEFFET(CHLT100 Hg/mL_C/J\
AR R EEIRES . EEOEHO ROBERMENKRUMZORIEE (NDI) OBERBRIHRDSNE
B OB I S SRS 1%, SOTFHE T THERB LRSI ofe.
FHET—HEUTXSY b EHIBT L o . .
+OECDFANIA RIAUTEERILTZin vitroBAREHER R Kin
vivo/liZEtER (WINEGLPERER) MREINTVB[FHEEE
I.11.].
40 |403 [Clothianidin |Environmen |2020 |Sekeroglu, |Departm |http://dx. |Et |FEZE |X BU in vitro IAyR7vtA 0.15 0.3 mM |- ‘EhNREX LA (BEAS-2B) #/0F7|-thREX LRZHfE (BEAS-2B) #/0F7 [(FZILEPISE ALD]
induces DNA |tal and ZA; ent of  |doi.org/10 0.15.0.3.0.6 |mM ZIUT24, 72K U208 RIMIBL. E MG (=22 T24, 728 LU 1 2085 BLIRL. £ Ml -OECDOFAMIA RS USEE UV EHER.
damage and [Molecular Sekeroglu, |Molecula [.1002/em mM RAICHEIIBEEEAN R, DNA—ASELINT,  [HERQICHIFDEEEAR X, DNA—AEEL]) FHMIEAIC, FHEDOI> RRA > MNARBGLPEREREL TIREMUDSER
oxidative Mutagenesis V; Aydin, B; |r Biology |.22376 DNA —ASHYIMRICBIS 9 %p53 binding |, DNA Z—ASELI#FICRI S 9 %p53 BRIGREEHHD. HXIFBROBEMEFVEES VEL,
stress in , 61 (6), Yedier, SK; |and protein 1 (53BP1) RUUSEE{EH2AX  |binding protein 1 (53BP1) KUV EE(L
bronchial 647-655 Ilkun, E Genetics, protein (gH2AX) OJA—IREAEE%R BRI |H2AX protein (gH2AX) DIA—-IHZRkE
epithelial Faculty EL. DNABIERUEE LA A (CHT S 25228 {E1ERRITEL. DNABESIUBEEI N RIC
cells of ZIRET MBI
Science SRR RT AN A RIA TEEHIL TURLIE
and GLPYAZZ LhiitB&
Letters, ‘EMNREX LRTHRE (BEAS-2B) (FIL1E
Ordu IWKRFENMAFL, |ESEH (LHG-8) T
Universit BE
y - HERYNEE (L[ Pestanal ® [1Z#ERAFERAURE
W EEIEIR (B DHLE . BRIHAR. o
MEEBRES) BV
SREELTT RN TRV, R EE Gz i)
FTRITBRFI BN TERDIOL SBESHRER (EHN)
SRR OISRV R (TN ICAREEE
ncuan bR B R MR (BEAS-2B) ZRILEINy MRER
- STRIRDIKERYVETIRSE T 24050, 7205 f]. (0.15.0.3. 0.6 MMALIE) MR, 0.15 mMMB_ET%DNA tail
12085RiBIS(C 3@ R 21TV EARRIMEN DIBINENRHSNI.
RSN, EROUIEREOAHERMECEK
O, ERRIEREN -OECDT A MIA R4 VTR T BRI R 3 3 —EDGLPER
X3 c £ MREENTVS[FHMESRI . 11.].
41 |iB%# |Activation  [JOURNAL |2011 |Li, Petal. |Washing |http://dx. |2 |FE& |- - in vitro - - - - -EbadB2ZAFUETEFINADREARDIE (EhadB2ZIF I E7EFILV IV ZEAOTE S [ZBEBMEELN]
055 |and OF ton doi.org/10 M EERAERCHI2I0F 7SO RUAZ490 (EERBICI3I0F 7= RUMZ5907) - S SR A LSk
(13-[Modulation |NEUROSCIE Universit .1002/jnr. T ROFZERAREUIZST R ROZZERIRIELIZSR.
3) |of Human a |NCE y School|22644 IRERY) B OFIE DA, IOFT=SEAZAIOTURE. £ MR HERE €955 ES=F))|
4p2 Nicotinic| RESEARCH, of BRI B DI SIA IR TER Da4R2=IF V7 EFIN IV RBERDTZTNT - S AR AR L 7 STk
Acetylcholin |89 (8), Medicine TIZZARTHZENREN, BRHE-IETRIFL
e Receptors |1295-1301 mM 7EFI)LU> (ACh) (LLBIEED1~4 [/NEFEPISE A LD]
by the % Tdolz. 13490 R RIIFICUURET B L EHECAERURVSEER © a4B2 nAChROGEMEAL(E. SRANBEEEDM &
Neonicotinoi [CEDAChICEH TEREREN A ERZEIDHIL PHIOSOERICER
ds 2o IIRTOYRSIANS, EhadB2ZBIRIC
Clothianidin 39 BAIHI0TY ROFANEL 18 PMEHETE (G SO E ]
and &Nz, RREOIOF 7= AMBICEDER RFIBF(CRIT B3R (ETERY)
Imidacloprid EAChOIGENMEREN, AChLIOF7=>>
HENZN 1 D RESUEZEUAL. ACh1% ‘EbadB2ZIF U HAChS BARFIRHEK2932(C, 3~300 pMAL
FEAURSTUALNES LV — NI EE ST IBUEFRER. HEE-IER(Z1 MM AchADIGED1~4%THI. b
BILETEUTNG, J0FF=SUIcEN(a ~a4B2ZIF U MAChZBARDIEEV\FIZANCHBIEN RSN,
4)2(B2)3ZEA(L(a4)3(B2)2 ZBEMARLD
HERICG#RPAZENTR,
FASAERAMN DD, (ERM2MEAIZ LTS
EZLR2OIEEMHEEHZN. HERYIBE DFIE D
s, XarceUlz,
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42  [5B## [Neonicotinoi [BRITISH 2018 |Cartereau, A|Universit |http://dx. |8 |BZE |- - in vitro 10uM. 100 pM. |- - - - EHEL TOBRERIRIBNTANIA RSA > TE [VOF 7= FRAIZTTUR, FPANY LGIH [EBBEMEELN]
328 |d JOURNAL et al. é d’'Orlé |doi.org/10 1mM HREFEETLTLRL LEYOa7ZIF 7 EFINIDZERICE - FHER(CABER LR USTEK
(13- |insecticides |OF ans .1111/bph AEBRVIEE OFEEASE BN TLRL F37eFIIVFBEERETNTNERDS
24) |differently PHARMACO .14018 LRE TEMBINIGHER THD SECHRETT 328 =RUIESE R, [FHESFPIRE L]
modulate LOGY, 175 CEMEFETERFEFZERULT. I - S (CAE R LR USTER
acetycholine [(11), 1987- UhY XA T)VEREHRREICRIRS B OF V147
-induced 1998 SRR IDIBEORAZIF /1 RRFER UNEFEFISE ALD]
currents on B (VOF7=>>. FTEHAZTTUR, FPANY EHEICEERUROVSZEL : a7 nAChROGEMEAL(, BETEEIEOR
mammalian L) OE—X(FEEHEHENTICLIFIRIE RRZEN . SeREHRE T RAEDIDHICEK.
a7 nicotinic FRANFESR, JOFF=IETEHIZTTUR
acetylcholine (3. THFELEMDOMRMRIG 7 ZOF U HEZER [GHOE%]
receptors ON=3v)PIZZARNTEHN, FPANFTA VEFMREECRIT A3t (ETERY)
[FERULRNOR. I0F TS RUTEHIZT
UR (10uM)ZRTLEEF 5L TACh (1000 -Syha7ZdF VHEAChR S HFIRTIUNY XA TVIPEHRAC, 1
M)ICLOTEEFEEN B AIRICEAU MMAUBUT-RESR . RIS EREHAREL. EC50(30.74 mMTHok.,
. FPANYL (10pM) ORTILIEEG ACh . F#IIE£10 pMOYOF 7= THIALIEIZ(Z. 100 UIMOAChT
FREROIREZRS SRz, 3D0RAZIF YRS, AChBRERIFIRZIEASER,
I REHEDEBIE TAChTERET LR
PUkz.
VERMS=ERBAT 2 LTS ELRZaREEEHD
M EENLBT-HELTTERTERVD., ~
Xgrcellz,
43 |I&%k |[Functional [Archives of |2021 |Loser D et al| NMI doi: thZd|EE HARSAVEFBBEBEURV JO0F 7SO0 |V0F7ZIOREXAZINC bDa7BZIF 1% [EBEEMEELN)
E£ |alterations  |Toxicology Natural {10.1007/s|F>7 ROZIFIHETEFINI SRS T2 | 7EFIV A RBAAERT B % RURE - SHE(C(E R 9 2RI AR D 3 STk
No. |by a 2021 and 00204- FI LEEASVRUZEB RN KICa7BI0F (BRI, a7BIIFE7EFIL IV ZEAR
26 |subgroup of |Jun;95(6):2 Medical |021- ayu> SEETEFIN AV ZEEG. BHERRI | R RN S ARMEIEZ L THD. [FHESMIEZE L]
neonicotinoi |081-2107 Sciences |03031-1. [Z& b, RER. HTERRETEERMBZZL TV [RBER, £IER. LRRBETEELHEE - S (B LIRUSZEK
d pesticides Institute |Epub AAD 20T, sHbiCHBRER . LTW3, ICCEMCFEUDINRLNMELNL
in human at the |2021 Mar |¥EF WA UREHEIICBNZEERAS. [/NEFEHEFISE ALD]
dopaminergi Universit|29. SHECAERULRVSER : a7 nNAChROTEMA L. iBE TIXELIBEOR
C neurons. y of TG |PMID: BB SeE R TEAIEDHDHNCEN,
bingen |33778899 (A i
VEFHEFR(CRA T 230t (FEMERY)
‘bR VR AXERSEMFE (LUHMES) (20.1~100 uMAMELTHE
£, 10 uMEI_ETHIRBAERE[ Ca2+ 1> FIVEFFL. pEC25(E
3.85THmof.
-LUHMES#HA2(20.1~100 pMIOFP=S>FE F €3 pMZIF>
X (33 UMAChAMBUIEFER . ZOF O XIFAChICEDZERENS
[Ca2+]13FF)uimElENn. Z2F 39 3pIC50(45.41. AchlTxt
9I3pIC50(35.46THolc,
44 |315 [Growth and |Toxicology |2019 [Hirano, T; |Life http://dx. |4 |[F& (X BU in vitro 0.1.10 pMX(ZE |- - JOFFZSURIIBULE MRIREFHREAE |- J0F 7S UUBUE MR SFHRRTAE [EBBEMEELN]
neurite and Applied Minagawa, |[Science |doi.org/10 0. 1,10, 100 pM SH-SYSYHRBICHEWT, HFIETE. #ZAS |SH-SYSYHIREICHEWLT, HMARIETE. HiEms> - S (CEEF LIRUSZEK
stimulating [Pharmacolo S; Research|.1016/j.ta JHIUBEEERGBIEFRIBETIOIFIG (T HUBEEERGEEFRIETOI7 LD
effects of the|gy (2019), Furusawa, |Center, [ap.2019.1 ZAEICEDHRE. HEEMRZERUMIRZSEED |ZLCLDHAR. EER 2R UHRISIE D [FHEFFIRE L)
neonicotinoi |Vol. 383, Y; Yunoki, |Universit|14777 BEZAFELT, MFHROMECRETE REZAELT. HRMIROMEICRE IR - S (CAE R LRV STER
d pesticide |p.114777 T, Ikenaka, |y of i i
clothianidin Y; Toyama |doi: ARENRTANIA RS I CERLL TORWVIE [/NEFEPISE ALD]
on human Yokoyama, 10.1016/j GLP5RER EHECEERURVSIEL « RO EZ{RE ?
neuroblasto T; Hoshi, N; .taap.201 RBR(E2BREDH TEREUIZIZs. BRfERF
ma SH-SY5Y Tabuchi, Y 9.114777 EEEMEM T ZENTERN [FEEEFSE ALD]
cells Epub IRERYDEE(EIDMSOISARRL . IBRPDERFE DRDFHAICEEVBCEFEEUL in vitrosRBRIFKESELTEZSNS
2019 Oct DMSOIEE (FBAFETIXAVN, HERELETHTA . FAEEREMOHRRINE,
FRERHNS
L ;I\S/IID:316 iz f);;;ggjnggfb:\i\/ (4 >99.8%) (4 |CHTMESFHIRAAESH-SYSVAITRICHIL, <0 (S O 5] .
5% 26844, R4 Sigma-Aldrichh B A U1, EEARIEHR HEEE D RR(CRANZ B TR S, iR -VEFHEFR(CRA T 230k (FEMERY)
No. =i (ORI EANEAIRT —5. SHEEEAE LB TR DRIZIBMEED
19 - MEIREHIRRAE R SRMAE (SH-SY5Y) (CYO0F7=>>%1~100

%) BV
X9 c LHIT

UMTALEBUTAESR. 1 uMBLE THHEZGRORSAMENMU. 100 uMT
RSN DENS. Fe. FSURIVT - LERRTORER FRN
BT URBGFORICE. FHEREERUMERZRECR2EE T OHER
nr.
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45 |182 [Mining the |Pesticide 2020 |Fotopoulou, |Laborato |http://dx. |EBE |BEZE |X W in vitro - - - NOFEERMARE (NSPC) RUNIZAMR |WOAREMMERE (NSPC) RUNIRFRR [ZBBEMEELN]
effect of the |Biochemistr E; ry of doi.org/10 THMABIERRSRAIAE (N2a) ([CX931340 | ZFliaiEmhsRie (N2a) ([Cxd93134490 « S (CE AR LIRS
neonicotinoi |y and Lykogianni, |Pesticide |.1016/i.p JUR IOF PSSV RURDREMOB RS |TUR, I0F 7SV RUTDREMOB RS
ds Physiology, M; Science, |estbp.202 WICAIAROZVACLZRBIOZE CZARET WICAIROZVACLZRBIOZE CZARET [FEFFIRE L)
imidacloprid |168 Papadimitrio [Agricultu [0.104617 ARERRT M A RS TEEHIL TUWRVIE - EHE CEER LIRUSZER
and u, E; ral GLPXH=Z LitB&
clothianidin Mavrikou, S; [Universit HEERME (LA TIIOYTHA IO AN SZ [NEFHEFISEALD]
on the Machera, K; |y of FALIA FFEHRIETR (WEEDRIE. BEIHEA SHECERULRVSEL | MEDERE TOEEE
chemical Kintzios, S; |Athens BR. 3HTEERAEEE) (30
homeostasis Thomaidou, 1S5 ERIEDMSOTHARL. BRARFET-
and energy D; Aliferis, 30°CTREFULN ARFEEMT —5dR40
equilibrium KA BT ERSHD (R OMEE]
of primary BRI AT AORMEZMESR T DI BREL VERHEFR(CBI D3R (FE14ERT)
mouse T, BEFNTOI7AIEBEXNZZ LHFEYL
neural ENTVBIALTS > (96% w/w, Sigma- DRIV R/ FIERHRE (NSPCs) RUNIZRIHHRZIER
stem/progen Aldrich Ltd.) %t SEHERE (N2a) ([C/0F 7= #BUIFER. MIRRIBTEIC I3
itor cells - RREL THIKSHZEODEFEME(SHEFREINT IC50(3. RSMEDONa2#AET>4,000 uM. S3ELEN2a#lfE T
using WBH, URDEHID DT> RRA > Meigt 3,550 UM, NSPCT510 uMT&Holc. XIMOZIABRFTOFER . Y0F
metabolomic FHEOTEBUVZS, HET—FELTED b TZIARICED, NSPCsHIfET(E, D-JILI—-R. JUt0—)b. -3,
s i BEN DM, VO HBEHRBEERU.
46 |2 |Exposure to |Toxicology, |2017 |Babel'ova, J;|Institute |http://dx. |EBtE |FEZE |X U in vitro - - - - 2 HAREEAN O AR U YT ORRBRSHERECF |- RAZIF /1 RCHI I 2R DREZ 2 L [EABEMEELN]
neonicotinoi |392, 71-80 Sefcikova, |of doi.org/10 T7OOTUR, PERTITUR, FAMHFFAT 7 A | Uz, BEEGFT7HOTIR > 727 « S (CE AR LRV
d Z; Cikos, S; |Animal |.1016/j.to MY A IOF TS OBMRRDELERF | R FAMFEAF AT L > JOF 7D
insecticides Spirkova, A; |Physiolo [x.2017.10 ZRDIIUISBI CRRESIBAZ AR ETIBEL. £ |DIETHO [FESFFIRE L)
induces Kovarikova, |gy, .011 RETAMERT. FARA. MRS 2ERU A « (B R LR USTER
embryotoxici V; Koppel, |Slovak REIMOFZELBZRAE
ty in mice J; Academy ARENRT AN A RS IIERL TUORW [/NEFEPISE A LD]
and rabbits Makarevich, |of L EY (WE 99.9%, Sigma- SHECERULRVSEL | RHRAOEIEICGEE. /0F7->> 0
AV; Sciences Aldrich, Germany) ([2DWTOIBIRAE SMHEBLAHEN
Chrenek, P; (DHTIFOMIE . BXEAR. DATEAE)
Fabian, D BT BRSO [FEREFSEALD]
EERYIESRE (DI [CARSEEIN TLR W HEREOEREMNBEEZ S,
Qe lva: i
(R OBES]
-VEFHEFR(CRAT 230k (FETERY)
SRR ZNS I BEUI2HRBEADAR(C0. 1~100 pMALBUIHER.
100 UM THREEREHAIGET DARDEIS . IREERE ORI E DR R
BHENIZ.
47  |1E%R |Adverse In: Risks 2020 |Hoshi N Kobe ISBN-10 |FZE |#est NIR 0, 5, 50, 150 47.2/65 FAZIF /A RREBEMECT, FEMRES [FHEFFIRELD)
Bt |effects of and (BE) Universit |: TR 1 = e M, 4Tl RREECRET 35N « S AE R LR USTER
No. [pesticides on|Regulation y 98115868 |&Ht/ (AR/A
16 |regional of New 88 LETE- 2) *FH KBBRE . pnF - SUlEERRICEITS NBFEFISE ALD]
biodiversity |Technologie ISBN-13 |f&& B I 2%V 18 ERIFEN A RER DS SHI(CAER LIRS © #5
and their  |s (Matsuda 1 978-  |RE M2 (i : 47.2 mg/kgthE/H. It :
mechanisms [T, Wolff J, 98115868 65.1 mg/kgARE/H) ([OOVTOELEHLED [FEFEEFSE ALD]
. pp. 235- |Yanagawa T 80 n3. LE1—-Oresh M E(C(E T DFRSZ LR
247. eds.)
pp. 235-247

A OHIEE]
FRAZDF A RRBEOSHICBITHENTHD. JOF 7> DR
BHARIEHOBINEIFAENTVS.

28/29




. = oo | mee | MBINEHE | RSIT| invivo A= Klimi . - g
o N0 | sme  |svores|ame| mEe |0 | mmww | Do | E0|031m0| @) | (mo/katsmsis | HOOEL | LOAE | s e = G SYEDHIETIEE
: "B\ AoEE| A& | /in vitro | mg/kgtkE/H) J-k o
48 |1&%R [Insight into |[Biological |2014 |Hoshi N Kobe doi: FIE |HRE x5 0, 0.02, 50 -ESMHE(NOAEL)RE THRMBHESR |- /0F 7= 0ETESH2 S TIHREUME [HESPMIERELD]
5 |the and Universit [10.1248/ |f##% MEEBRENTZ BT -l CEFE S 2RI AR 14D B3Rk
No. |mechanism |Pharmaceut y bpb.b14- &M/
23 |of ical Bulletin, 00359 458 [/NEFEHFISE ALD]
reproductive |2014, Vol PMID: e EHEICERURVSEL : IXSADRE
dysfunction |37 pp.1439 25177026
caused by |-1443 [ZRZEFIEE ALD]
neonicotinoi ‘AL (No.47(CEL)
d pesticides.
(A OBES]
DOF T =S UL BIXTADETEHEREAN =X LN\DEZEC BRI T 258
o
49 |E%R [Neurotoxic |Internationa|2021 |Costas- Universid|doi: Syste |#855t [TAFTFVSAH (2020F TOMFEAFEI [FHEFHPIEZE L]
5£ |Effects of | Journal of Ferreira C & |ade de [10.3390/ij|matic ERXOENSIA) . BMEAN X, fERA « I AE R LR SRR
No. [Neonicotinoi [Molecular Faro LRF Vigo ms22168 |Revie iE, ZUCRIRMCEMEHIREsEZ S| EHEC
25 |dson Sciences 413 w 9. FAZIF /M RICELBNAChROBEEEZ L, [/NEFEFFISE ALD]
Mammals: (2021 Aug; (&, HRABATR TEREINRZEDFLALC «SHM(CAERURUVSTER © #8550
What Is 22(16):841 BSL TV a]EEMEN D]
There 3 [GRAEZEPIZE ALD]
beyond the ‘@EL (No.47 (CAL)
Activation of
Nicotinic G OHES)
Acetylcholin RAZIF A RRBEEAMEBIECOVT. XHMRFEIT IR TH

e Receptors?
—A
Systematic
Review

D, (FOBEERADRE, HERFEENDE,
FHOVTEEHENTWS,

ITENERRRIMEREN DR &R

29/29




