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GABA A receptor antagonistic insecticide fipronil:
Overview of toxicological studies
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6-10-1 Roppongi, Minato-ku, Tokyo 106-6121, Japan

Fipronil is a phenylpyrazole-class insecticide used for rice protection, and its pharmacological activity is an interrup-
tion of the GABA A receptor. Since fipronil suppresses GABAergic neurons, central nervous system (CNS) toxicity
is well observed. However, fipronil has no influence on neurogenesis. Fipronil promoted hepatocyte vacuolization
and thyroid oncogenesis only in rats. It had no genotoxic activity, and thyroid oncogenesis was promoted by accel-
erated thyroxin clearance under the genetic lack of thyroxine-binding globulin (TBG), suggesting an apparent rat-
specific mechanism. Therefore, in relation to human health concerns, the most important toxicity of fipronil would
be CNS toxicity, which was commonly observed in most of the toxicological studies with various species. Most of
the NOAELSs were established by CNS toxicity, and a minimum value was contributed for the ADI setting. Thus, the
safety and human risk assessments are well ensured by the ADI.  © Pesticide Science Society of Japan
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globulin (TBG) % @EEINICRIBL T Y, HFETOH
FUEIZ & VMO TARESED T 2 2, 74— FNy ZHIC
BRI ## & v £ > (Thyroid gland-stimulating hormone:
TSH) ORW» T, % OfEFR Y LT HIRIREEEE OE - 18
MR BENE - LR T, Lchi-> T, HIRRoMEREL
5y MICRRZLOTH Y, fipronil Db MY B {E#
BRI OBRIC ¥ — v 2 3 BB Rl 5 5. ©
THhOHEMEARICE VT PR HEECH L RS
(NOAEL) #BEINTEHEY, mb/NI#EELRLIZT Y
M B - FERE IS B O NOAEL L, R phiE A4
PHECHRESh TS, &ETHE S N fipronil ® ADI
&, WIN YL I ONOAELZHELLHEHINILDTH LD
T, fipronil ® FRXMEHE IO T 2 22 M, T DADIK
Lo THRDIHERINTVARLEZLAZUMNTIS.
AFETI3, fipronil O EAAEREEE AV O e s
BHRLE, 20 Tu s vk mT b,
AT AR EE S ADIOREWHE L TRTT
3,

1. =%l fipronil X (3 ?

fipronilid, HAOKMBAZRRA 7Y v 24 X+ 22D
Ve Z=3BREon Y e SA VOERDEAETH D
T2z VSV VBT A ORBERATHE. ZDE»,
FRAUHN, TIUYABEISFT—RA LI VCBCTH, T%7
U, »o7VEL04 FTORRICAHCLNZ7E Y, 1993
ELRE, RT3 XA TERI STV 2 RO
ciRRETH 3 .

vraoAd FRERY YAl FERC, fipronil b & 72
MREERICEMT 255, 2 OERBIEEMOR  KE <
¥ 72 D, Resistant to Dieldrin (RDL)/y-amino butylic acid
(GABA)SARK LMY FrLTwa (MDD 361,
RDL/GABAZ A nHsh s b0z T, (L
gand-gated ion channel: GABA AZ A K] YN 2 4 O
WEETH Y, fipronil ILHTHEE B0 (G T-##HT° GABA
ASHEEOTIEBERIT > 5, GABA AZREKIZB T 2
fipronil DFE SR (FH2 B E@EEDOeiGEF—7 OF
2R EGEAEE A L M 3T 3 (K1), GABA A
ZARKY LT, MAHY Tida- B+ ysubunitBSEEL, &
B2 # N2 1D subunit I D isotype HEEI TV 5.
N5 3FEFA D subunit B3 LR & 9 2 HLERIC pore &
BT 3LBEEZEKL, V&Y FTH2GABADFHEIC &
D RS D CL™ % HIAEAICER DAL 2 ¥ TGABATEEIME
FRAMAE O P FMEE L I L T\ 5. fipronil i GABA ASA
KD T 5 2 ¥ TGABA ¥ GABA AZAEKOHE & MH
L. GABA{FEIMEMMIQOMEAEEN 2 HE L T 5. i
> S BA G 2> X 75 - 72 fipronil #5 &5 € F — 743, B subunit
WOHERIARGFEINTEY, dLEGEF—7 230R
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iy1-3: |Al R T|SAIL & T T T v
motif: [A| X X[ A[X X X |T| X X

*: Sensitive A 4—— S or N mutation Insensitive

Fig. 1. Mechanism for the action of fipronil. (A) Mechanism of in-
secticide-induced neurotoxicity is schematically drawn. On neuronal
cells, pyrethroid accelerates an opening of Na' channel, organophos-
phorus suppresses an enzymatic activity of acetyl choline esterase
(AChE), and fipronil interrupts GABA system by binding to a GABA
receptor. According to such mechanism, neuronal transmission is
dysregulated and the neuronal toxicity is appeared. (B) Mechanism
of fipronil-interrupted GABAergic action. Upon the stimulation with
GABA, the GABA receptor (pentameric GABA A receptor: GABA
A-Rc) accelerates Cl- incorporation into neuronal cells (left model).
Fipronil interrupts the GABA system by binding to GABA A-Rc
(right model). Thus, pharmacological activity of fipronil is caused by
its antagonistic action against GABA A-Rc. (C) Molecular structure
of GABA A-Rc is schematically drawn. GABA A-Rc has 4-repeated
transmembrane domains (TMD: boxes) in the molecule. Among the
4 TMDs, the 2nd TMD (TMD-II: closed box) is necessary for the
fipronil action, since the genetic alteration has been identified in the
fipronil-insensitive insects. (D) Amino acid sequence comparison of
TMD-II on GABA A-Rc subunits. RDL: Drosophila GABA A-Rc; «-
y: human GABA A-Rc subunits (gray box); motif: fipronil-interactive
motif which was identified through the structural study of fipronil and
human GABA A-Rcf subunit complex. As shown by the amino acid
sequence comparison, fipronil-interactive motif is completely con-
served in RDL and human GABA A-Rcf subunit (black box). Asterisk
shows the position of genetic alteration site; fipronil-insensitive insects
exhibited a conversion of Ala (A) to Ser (S)/Asn (N) by the genetic al-
teration.

i ER,» S e F g emuHEESRO b h T3, &
LIOEETIE, 27U ¥ v BB Glucose-stimulated anion
channel (727U, ZHIGEBTHESIYNRFENZENTTF)
4 fipronil DEERISF ¥ L TG 3T w 3 29,
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20 & 5 fipronilid, B¥E, S L OOEBERERAC v, BEETREREZIILD YT 58 &8 2 PIRmmitE
LT, EFCOhYBLTCHEAIATEY, 20X MMAEIED LN, %mQ@Mi@&%Tﬁt#m®6ﬂ
FER DS HRERMEZE TH 2 Zvr s, BEBRICELT . 9y FORREEG TR, BT S —RIREEZ(E (R

2, FREOEBWERAZ AT 2L 201 FAISHERBY Al RENL ) bRDOLNAEL o, VI FTiF250mg/
R, HAZHCHEECHT 2 REMHEOLDICI 2 kgl EORG TRESPRMEBEETR2BCI 2327
3 uHEMERB»ITOh TV 3. —IREEZ (LB bt &7 v BT 2 BEEA

T, 0.33mg/lLl ETRT iRk ¢ o Rt BT R
PFRSD b fz. fipronil D BVEIEFRIC BT B LDy i3, BHT
fipronil D 2B SR CBI L, 20 MEREEMMA  97mgkg (5 v b)), BET>2000mgkg (v F) LK
JMPR (19974F)%, HEEHEZEWMIZES (PFC 2001 354mg/kg (V4 ¥), WA TOHLDGE039mg/L (5 v +)
#4)'9, European Commission (20064F)'V& & U'7 £ 1 # THo1.
EPA Q0114)PTirbhTtsh, ZofEMEREEcn DY ERENLEY P EACHEERER (HE L O
£3hTws., Zho0iHii% 2% 2, fipronilOFEET 0 B & OREBIEMERER 2 &, fipronil (2RI & 58 EAEME
T7AMCOCTRNT 5. &E, ARTRHNTAED LESROIEWRINTVS
HEABOFMI RS T, BROBELIHT 5. Lo EozatkEtRBRTE, ﬁpronll@&’—‘?—ki D f S ik
T, kY éﬁmf;%‘aﬁimﬁﬁ%m; RO ST Y B RTEE & e Y O AR MR EEFTRRS 6N T Y, fipronil ®E
sEINLG. 21, SRBOEMGERE, SHBROMEX  FHEEAZEE TR LVRHEETH L. JOHE
HREL T B MmN & O REINCHREE T B oo, REMREE AR
Thbh T3 (Table 2). v kIZ0, 0.5, 5% & UF50mg/
2.1. BEHREICK 2% RS - BIRY - REEEER kg @ fipronil # %53 2 v, SETHEO B (ke 1S PTAREES
Sy brBIUYYFEACLAEENRREROBE Y FC3 & M1 VE R G 2-6 HISET L72) B & MAERRED
Table 1iZRT. 5 v MK L fipronil & s@fl 1R 57 % #EE5%7HLU140) »50mg/kgGHTRH LN, &

2. fipronildFHETAT 7L

Table 1. Acute toxicity, skin irritation, eye irritation, and skin sensitization

Animal lab/year Route Pose Result Animals per Observations
(fipronil purity) group
Acute toxicity for LDy, (mg/kg)
CD rat Oral 50, 80, 126, 200 mg/kg 97 (%) I E5 Death = 80mg/kg
HRC/1988 (93%) Diarrhoea = 50 mg/kg
Lethargy =80 mg/kg
Convulsion =200mg/kg
CD rat Dermal 2000 mg/kg (93%) >2000 75 Neither death nor clinical
HRC/1988 symptoms
NZW rabbit 100, 250, 500, 1000, 354 (%) g25 Death =250 mg/kg
BRRC/1992 2000 mg/kg (96.7%) Convulsion =250 ( %) and
500 (") mg/kg
Acute toxicity for LCy, (mg/L)
SD rat Inhalation nose: 0.33,0.52,0.72mg/L 0.39 (5" %) g5 Death 20.52 ( %) and
BRRC/1995 4hr (96.72%) 0.33(") mg/L
Tremor =0.33mg/L
Irritation
NZW rabbit Skin 0.5g (93%) Negative 3
HRC/1988 Eye 82mg (93%)
Skin sensitization
Dunkin-Hartley guinea pig Buehler (95.4%) Negative 9210

PLSR/1993 Maximization

NZW: New Zealand White; HRC: Huntingdon Research Center; BRRC: Bushy Run Research Center; PLSR: Pharmaco-LSR.
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FERECE, 5% 78RR TR, IREK, TRBGHIANE D
b & CEREEHE T ORI RSN SED 61T
BY, BEENITEIMNT (FOBMA) »0, HLH LHTE
DEETHI AL ot 7z, HBIBHIEER
M, 5mgkg THRH LN TS (F272L, wIFhoikh
FET b RN EEITRGED S hTuze).
5y MCB T 2 AMERENE, 0, 25, 758 L UF25mg/
kg &5 LB CLAMGINTw 2. ZoRBRTIE,
RS & EMBEAMOHEDHEN 25mgky) CHEE
BLUOEHEBORYD 758 X U025mgky) BEHLNTE
D, S5 IEEENITAE Q5mg/kg TREZTRMUA) ¥
S OBIBEEE Y (758 & U25mg/kg) bRBH LN T
275, WTNOREMHE T MR R AT R IR
HoLN TV, EHELE, TG 2RBROBE»S, v
kSRS O NOAEL Y, 2.5mg/kg T 5 v HIKTL /2.
fipronil OZAMFHEL & v ® 2 ¢, fipronil i3 IR
RHL, B2y FicBvTE, RO CERARET,
MR EE 2 S TR o hfc. fipronilid, WHILED
HRMGEY R 7 AICEELGABAY AT A2 HIfIT 3 2 ¥
» o, —EOBMRB TR O PEEMNEIR, fipro-
nil O FFEMERIC L 2HEHETHI2EERALNS. Lizho
T, fipronil ® b hEREERZEICIE, ARSI IEE
WEEZHTHY, ZOFFEERALFICHRET 2 Ch
VRYZ + R F—YAY FCHEHBETHD VRS,

22. RERSICLIFE: BRUSHER

fipronil DIKBHRGIZ L 2 E» T v b BLUA X (-
ZPuR) R ERESEERBRCELDARGA TV
(Table 3).

v — 2 v K090 Hi MR m AR o Tk e LT,
20 mg/kg/day O fipronil B3 #F (¥ 5 S hle. T OB TS,
BEshre -2 VROHMREMERYET % 2T (&K
BBHMD #5217, 20%28 HEORBEHBARE Sh
T\ 3. fipronil 20mg/kg/day$% 545, 7% & F13H TR
H, gy L EEIRHRE RS G, REK 7R 2-100
M, o OIERSHEEEL oA, ELRED sk o1,

|

¥, AES S UEEROBDLRD LN, —@Etod
OTH Y EEHTCHREL 2. FOB#MADL S, fipronil il
& B RGE - EERE A O (BAE LR ES - BITR
W) AR anc s, mRRHAERENERF RS 6N
ot ThoOfE» S, 90 HMEEESEHRO R
FEAE % 10mg/kg/day ¥ L 7.

v — 7 v KO0 H i A E AR (AIE&E 0.5,
2, 10mg/kg/day) Ti3, 10mg/kg/day#f THREMAIR, K&
b, (RERHHNEIS & CEERE TR o e (T
2mg/kg/dayBETHED b I, INHORREE, &GH
o R —@& MR b b, HELIEE & CHE3 IEHSE
KRB & 0 NER R o e s hie. f cEAEE
Tid, MHEERERA AN BT R A D 0 o R R A PR A
H GRE0IEE) pild i, TN OfER»S, v —2
VRIS XS % 90 F [ i 2k B2 1E  NOAEL &, Hi e
P, REEIES L CEERE TS F, T 2mg/kg/
day, WfTO0.5mg/kg/day¥7s%.

CD 5 v b &7 90 HRHE MRS (0, 1, 5, 30,
300ppm) TiZ, mERSEO300ppmEFCLL TS £ 3%
mEMFE MR b, (1) REIVEHCE T3 HES &
CHEEEORED, (2) ECHETERD 603 REkEYE, (3)
MR CZAHREHE RS Rx vy - 2'n 7 ) a0
BEUA/GHDED), (4 FIRERE & O T OREE /Y
REAR (HaSEROEEZHM, FIRER o ML A
(), DEAARBBIE K 3 & CU/NEEPE AT MR iE B P 22 ik
(). ZhoofiRnd b, MRELANREHEOZEEE
T UNFEEREMME, 30ppmBFTLRD LN, Lo - T,
J v 90 F RE #2051 35 o NOAEL 3, 5ppm (i :
0.33mg/kg/day ¥ & Ut © 0.37 mg/kg/day) ¥ 75,

IOk, B NVREEZY, I v FTIE300ppm
(1 : 20mg/kg/day 5 & O'fff : 24 mg/kg/day) DL TH K
N BRI D s R EGMIICEED b0 AT, K
S0 R ORI BT RIS b e o fo. L
L, #iRo & 5 it S, fipronil o SEE{E A IS
Rz rELoN2BEBHELHETHI I urs, & DFHHEIC
TR~ OFE LRI T 5720, 361XSDI v F2H

Table 2. Acute neurotoxicity

Dose NOAEL Animals per
Animal lab/year Route . . - Test item
(fipronil purity) Male Female group
SD rat Oral 0, 0.5, 5, 50mg/kg 0.5mg/kg I¥15 CS, BW, FOB, MS, HP
BRRC/1993 (96.7%)
CD rat Oral 0,2.5,7.5, 25mg/kg 2.5mg/kg 7210 CS, BW, BWG, FI, FE, FOB,
HLS/1997 (97.9%) BM, HP

CS: clinical signs; BW: body weight; BWG: body weight gain; FI: food intake; FE: food efficiency; FOB: functional observation battery; BM:
brain-morphology; MS: macroscopical analysis; HP: histopathology; BRRC: Bushy Run Research Center; HLS: Huntingdon Life Sciences Limited.
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Table 3. 90 days administration

. NOAEL Animals per .
Animal lab/year Route Dose (fipronil purity) Test item
Female group
90 days subacute toxicity
Beagle dog Oral 0,0.5, 2, 10mg/kg 2mg/kg/day 0.5 mg/kg/day gL4 CS, BW, BWG, FI,
LSR/1993 (95.4%) FOB, HA, CC, UT,
OA, OW, MS, HP
CD rat Dietary 0, 1, 5, 30, 300 ppm 5ppm 210 CS, BW, BWG, FI, FE,
LSR/1991 (95.4%) FOB, HA, CC, UT,
0,0.07,0.33, 1.9, 20mg/kg  0.33mg/kg/day  0.37 mg/kg/day OA, OW, MS, HP
for male
0, 0.07,0.37, 2.3, 24 mg/kg
for female

90 days subacute neurotoxicity

SD rat Dietary 0,0.5,5, 150 ppm Systematic toxicity: 5 ppm %15 CS, BW, BWG, FL FE,
BRRC/1993 (96.7%) 0.3mg/kg/day 035 mg/kg/day FOB, MS, HP
0, 0.030, 0.30, 8.9 mg/kg Neuronal toxicity: 150 ppm
for male 8.9 mg/kg/day 10.8 mg/kg/day

0, 0.036, 0.35, 10.8 mg/kg

for female

CS: clinical signs; BW: body weight; BWG: body weight gain; FI: food intake; FE: food efficiency; FOB: functional observation battery; HA: he-
matological analysis; CC: clinical chemistry; UT: urinary test; OA: ophthalmological analysis; OW: organ weight; MS: macroscopical analysis; HP:
histopathology; LSR: Life Science Research; BRRC: Bushy Run Research Center.

oA EERE (0, 05, 5, 150ppm) ®{T-o7:.
150 ppm #£ T id, RG5BHIATE O LERM CAREBIIE 3 & &
BRI TED O h, KEENNHIZ 2 E% L #T
EoHohis, 27, FOBMELZRGH S L U0REH%4, 98
SUOBECERLIE 25, 4ABOMETHRIES, BHH
BB L OFERESED bR Inbi, RE5%4EE
DAHD @O TH Y, FEEHEANEEALLEED 6
Nxz»o1lz®, 20060EDEUE & F2001 F D HATOF
i TRARIAIR G C GEEEO R VAT R e Shicds, 19974
D JMPR & & CF2011 4 0 EPA 314 ¢ 13 M A IR 512 B E M
HBHWIN T 5B, KRR fipronil #2512 & 2 D>
12, Ao ARRESASE ( (FTROES 5172 150 ppm
DRIREH Sppm € 1/30DIRETH ), BHICHMHITS
7w, 7212 L, fipronil O RREEM 4 F T 5 ¥, fipronil
OBEIC L OV IENE= 2 — v > Td 5 GABA EB M MFEHM
Ra o HIfaiEE A IHl s, FER e L TEERN 2 o
BEIRIESTF/IL S N, T NDE RS L 0 - 1o Rt
L CEE 2 s GRED 2RI LT3R L AT ICE R
b, LIcd->TEELIL, 150ppm THRD LN ITHIR
WoMmRrREMEE L EZ, 28EMT Y, NOAEL®
5ppm (M : 0.30mg/kg/day ¥ & CHMf © 0.35mg/kg/day) ¥
T L 2.

Y Eo Rt EERBRER > b, SEENRBRTHHL 228
7o RIS N Z, 2 v b OAFEE & CHUIKAR b fipro-
nil DIENIERR T H 2 2 AL i o 1.

23. REFREBICS 28 BEEK - REUER

fipronil ® R MIMREE 10 & 2 508, RN T dH 5 Pl
MR, B & CHURBICTER L, MBIt - IR RS
AR, TUZABLICTy PEHCTEMIN TS (Table
4).

v — 2 v Rz, fipronil (0, 0.075, 0.3, 135 & U3 mg/kg/
day) 7352EMRROS (B 7R Shic. RERGHE
13, UHI3mg/kg/day DT ST wizns, ME1IEDEEZR
IKEEARR CHTRESERNZY) 22 Lt oik5%32H
WYLERR L, 2mg/kg/day iCiBETR, DIEORE LB L
Tz L7chio TARITIE, MRG58 % 2mg/kg/day ¥ Kid
LT3, EHT, 2mg/kg/dayRETid GETHIZERC)
ME3VEEB & CWELIET, 1 mg/kg/day BTl 2 T TR iR
WY, POREEE 725 ¥ o R R AT R AT IICRE D & 11
2. ZORPICRGICEET 3 BT AR b o 1t
7z, NOAEL!30.3mg/kg/day ¥ 72 3.

ICR= 7 2% Huwiz gt e L <, fipronil (0, 0.1,
0.5, 103 £ UF30ppm) # 78 MK E L 7. H¥), 60ppm
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Table 4. Chronic toxicity and oncogenicity

NOAEL

Dose Animals per .
Animal lab/year Route i i Test item
(fipronil purity) Male Female group
Beagle dog Oral 0,0.075,0.3, 1, 2mg/kg 0.3mg/kg/day I%5 CS, BW, BWG, FI, FOB,
LSR/1993 (96.8%) HA, CC, UT, OA,
OW, MS, HP
ICR mouse Dietary 0,0.1, 0.5, 10, 30 ppm 0.5ppm I CS, BW, BWG, FI, FE,
LSR/1993 (94.5-96.5%) MG: 52 HA, OW, MS, HP
0,0.011, 0.055, 1.2, 0.055mg/kg/day  0.063 mg/kg/day SG: 20
3.4mg/kg for male
0,0.012, 0.063, 1.2,
3.6mg/kg for female
SD rat Dietary 0, 0.5, 1.5, 30, 300 ppm 0.5ppm ¥ CS, BW, BWG, FI, FE,
LSR/1993 (95.4%) MG: 50 HA, CC, UT, OA,
0,0.019,0.06,1.3,  0.019mg/kg/day 0.025mg/kg/day $G: 15 OW, MS, HP
13 mg/kg for male RG: 15
0,0.025,0.08, 1.6,
17 mg/kg for female

MG: main group (oncogenicity); SG: satellite group (chronic toxicity); RG: recovery group; CS: clinical signs; BW: body weight; BWG: body
weight gain; FI: food intake; FE: food efficiency; HA: hematological analysis; CC: clinical chemistry; UT: urinary test; OA: ophthalmological analy-
sis; OW: organ weight; MS: macroscopical analysis; HP: histopathology; LSR: Life Science Research.

PEREHBY L TEREL LY, RE5%HEM THE14It B
SOMEZIE (5 BHEIVC TR S 5 72) BIFRLEL oo,
60ppm B O REWI % 1008ZBICER L, 30ppm ¥ EGHEY
L7c. dcMFBRTl, 1R 20 %, 181 E1EEE (53
BRRE) ¥ LT3, 105 & 0 30ppm THEEOIK T
& CREEININE S HERE TR S & 7o, JREIZRA T,
108 & F30ppm O ECHEZ 0N, AL & %
JE B INZE R (T 30ppm D &) AEED b iLc s, [
BbEBEo ok ot L -7, ZhoOftRICHE
'3, NOAELIZ0.5ppm (H# : 0.055mg/kg/day & & OV M :
0.063 mg/kg/day) ¥ 72 5.

SD7 v b OB%EHNE - FEREMHSHEBROMEIILI T
BWYTHB. 7 v kiZfipronil (0, 0.5, 1.5, 308 & &
300ppm) % 52iAR (18P a A BREE), 89MERT (sl
ABRARIE) B & CP9LER RN REIE) RE5 L. &
MR ORCRICAR L2 ZRD LN o fohs, L5ppmb
FoH & TEEEEIRD b0, EEHIERICET L
B LA s, &7, 300ppmBE T AT BE R R &
HEEMAMEIARD 61, REMG1AR (M) k& 0K
OKERENE (M) THRELKE»ED SN/, HE30ppm
DFREREINE R, HREICON L T28% MIHI ST, M
BHENRE T, 300ppmBE T~ b2 )y FMES~E S
vy REORT 2 CRIMBREE L R T 2 TR &
Nt 72, AEROMRIZLSE L F30ppmBETLED L

nicH, mHTRMLEERTH >, MBI ENR
ATH300ppm AT 0 7Y Y EEM, A/GEE- 2L 2T
Ol s AT LB AR BDODERTYEDLN
foo JREEARRE T, RURER (MR, IR (MERE) B &
CEE () icsvT, A HBEEOMMN»305
& U300ppmBETRED ST, BURZE (BMRYE) LT
3, FREMERE300ppm O (44/50) HSHEREE (26/50) ¥ Lt
~RTHEID (Fischer: p<0.001) @b fc. JEEMHFTR T,
FURIRAE CEMMES) 250, 0.5, 1.5, 303 & OF300 ppm £f
O It T0/49, 0/48, 0/50, 0/50, 5/50FC, MftT0/50, 1/50,
0/50, 1/50, 2/50PCiZ38 e b4, FUIKIRIENEARE (BIMEE
%) WEIRRICHET0/49, 1/48, 5/50, 3/50, 12/50Pt, HfT
0/50, 0/50, 0/50, 0/50, 8/50PTiZiBsd &btz XHEEFOH
IKRBES OFAEME R, R — % (HEFIRERRE © 4/359
W FH IR IR ¢ 6/365 5 BEFRIRARARNE © 22/359 5 U B IR AR HR
fE 1 5/365) &b KWK -77c0, BYS & OENEE
EEDEICRIESE S L.5ppm () ¥ 300ppm (MEfE) £
TIHRETEMICH R (Fisher D EHEMRRE) &< Ho 12
B, BRF—2Z@ACOE300ppmEEDOATH 7. L
12935, 300ppm AE DS O & o35 BT 2 B
THA. ZOMEEEERD TSH o FFm N T 3
LbOTHY, ZDEIRRAIZRLBGTTILLEMSN
TbOTHBH. AFERETE, mMPoHIREAVvE B
D512, 5, 13, 5B LUS1IEKCHIESRTE Y, BE
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WM 2@ L e T40ERE (p<0.01) REDH15, 308 LT 5N5. LEkd-T, v b rHe@Et - BB
300ppm TEE® 5 LT\ 3 23, Trilodothyronin (T3) 122 38RO NOAEL L, Wk apthii i (asg) (CED &,
Lo oo, SHIC25EETIZ05ppmTH T4 0.5ppm (f © 0.019mg/kg/day 35 & I : 0.025 mg/kg/day)
DEBERDPHERD bl D, FEL v p<0.05 ¢ HIlE i,

HAOHIFANTH ZUHEEEZFTHETH Y, LE»D25H fipronil ® E WIRFE &, W (1 2, <=9 X,
HOADHFENLZ LD TH -7z, fipronilic & % T4 DR v b)), Wi (=72, v F) BLUERKR (79 1)
P 15ppm U L THEEINZ LD TH S, HHRIRL L D& s ot Iy b TRITHOES LGRS b e -
U A< LRI A AR o) 5 TSH U & » TR S fohs, FURER IS o G B R 2 BNl 6 1
3, TSHOH B stz 580 & 8 U T 300 ppm £F fz. L L, TIRBoEEES v PRENZLOTH S

TRDH LN, 30ppm T LR GHEBTH O TRD 6o Nz, fro, EWB#EICEVTY, mbIERT RS fipronil DEE
— R ORI R VE Y BIE, 74— RNy s e VR B EETH B, Iy F ORERTE S 7o NOAEL

FLICEZEIETICHE Y. Lich-T, S bhi: (0.019mg/kg/day) MM Rt L B L TaRES N D
FIRTA (T4 —FNRy o« VAT LORWTB—=7) O OTHY, fipronil DLZEMEIZ T DNOAELK & - THITIC
WAOTSHOEMEPF SR LiteEZONE. ZOHA, Al - BRI R LD EZLNS.

fipronil 5 D & S TADWD L5 ST D2 HRET

HY, TOXH=ALEREHT Z-D0HEBMBITONTE 2.4. MR - FHEREICH T AR | 2 NS AR

3. 0o ORBOSRE, fipronil FEMERNE Y LTHY fipronil O # A3, HFAEEhEE, TR & CAFBICEE ®

7z phenobarbital ¥ [A#kI, AFMIIIN D 3 7 m v — o Rk N3, ISR k% }ﬂb‘tﬂ}liuﬁtﬁ/\ﬁ‘%ﬁ%ﬂf
RIEMILL, Z2OBBRELTT4OZ V7T 2% THEL T HIRTHY, b RSO 3 &I HERENY)
WAAREM RSB R T 2D TH-Te. T4ADZ V7 5 LRV R HH G Hl »Té%éb%é. iz, #yE
ATTHEN & 2 TSH O WEES & OO TSH I & 2 FURAR  RESCUEARFPARILIC N § 2 o & i~ 7c 2 U R O
TENOARLE R AR (% 72 RESL) 13, %(mﬁw RwHbih KEREMBNAT 2 (Table ).

ZHETH LY. Fr—HO fipronil HMEAAER T, UK SD 5 v ki fipronil (0, 3, 303 & UF300ppm) % 21HAL

TIVE Y OEHE L CIEREE I Y FiCBLToAEDLN Wb o TRERORS L7z, 300ppm BT, mitEflic
F2o 9y MGEEMICTBG 2 KL TEH Y, D T40 BUT, HEE L R CORESLRERDLSED 6N
PRI G IEFICEC, CO LI BERIE T Y PRFRTH 2 2. 3o EBM T, FORRTEEEONRED S, FO/FL
YEZ5. TR EED S, REWITIEn %%4H®$ﬁ

NG BHAEYT 5 ¢ fipronill3ENIZ T v FICBVTH RO FAER o 7z, REAINRE T, 300 ppm BEORF
RIEOBEL A (EET 205, 20X h =X a5y MR IECHRIHZETES THRIR O ERMHLE K & 5 =R D
MEbnTHY, b OREZETMIGEEL 2V ER Ao oh, ZhslEEEEEEINLIETERO NG 30ppm B

Table 5. Two-generation reproductive toxicity

SD rat Dose NOAEL Animals per )
LSR/1992 Route (fipronil purity) Male Ferale group Test item
Dam Dietary 0, 3, 30, 300 ppm 3ppm %30 CS, BW, BWG, FI,
(95.4%) RA, OW, MS, HP
F0 male; 0, 0.25, 2.54, FO 0.25mg/kg/day  0.28 mg/kg/day
24.74 F1 0.24mg/kg/day  0.26 mg/kg/day
Pup FO female; 0, 0.28, 30ppm Number of pups,
2.77,27.51 F1 2.54mg/kg/day  2.71 mg/kg/day sex ratio, SR,
Fl male: 0,0.24, 2.54, F2 2.54mg/kg/day  2.71 mg/kg/day development, MS
27.32

F1 female: 0, 0.26,
2.71, 29.28 mg/kg/day

CS: clinical signs; BW: body weight; BWG: body weight gain; FI: food intake; RA: reproductive ability; OW: organ weight; MS: macroscopical
analysis; HP: histopathology; SR: survival ratio; LSR: Life Science Research.
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THaw o, Lavl, MRS 2 28R
LMY, INHDI Y DD fipronil I IGPAMEELIER L%
WEEZLNE. INLOHENFIRLD, Ty FEHVz2
ARSI B 3540 5 B NOAEL (3 3ppm  (FO i
Xl © 0.25mg/kg/day, FOI{CHE : 0.28 mg/kg/day, F1ft{X
I © 0.24mg/kg/day 5 & OFF1HACHE @ 0.26 mg/kg/day), W2
e & CBIEFEICE T 5 NOAELIZ30ppm (F13 & T
F2 (AR @ 2.54mg/kg/day, F1HE{QHE : 2.71 mg/kg/day) ¥
%5,

2.5. BRREICHT ZHE | HEHAIEEER

2 HRESAHEN AR &, fipronil 23, AEFRIK A ER
DaelERCHLEREET 2 o BT, 36
B R OMEETEE, FHCRBEIEBICH T 2 E L2 12
DUFHEMREL S v B LU FEHCTUT- TV 3
(Table 6).

SD&RALUR 5 v b g, fipronil (0, 1, 43 & UF20mg/kg/
day) ZH4ElR6-15 HIZs®EIRR 15 L 7o pREIE NN Ds 4
B L 20mg/kgHETRD G, dmg/kg iz & B IRFERE ]
GRS O 7 ¥ v ICEE L 703, 20mg/kg BE TR
LHIER 72 b il osile b e, 3 51220mg/kgiR 5T
&, MR 2B L CBUKRER T LS o nf. Ly L, B
I OEIRFTR GEIKE - BIREC - FECIE - 178
BY) CREESES N, BRRICHT 2%
Bre LU, M hELCDHNONLYREIZED S
Ny, wEFRHELED ok o Lch - T, fipronil
(3 BEEN Y 6§ 2 NOAEL 5 1 mg/kg/day, RE'RICxt ¥ 3
NOAEL 3 20mg/kg/day TH O, T v Ficht LEAFIEIEEH
R A4RN

NZW ZR #E 48 & 4 £ 2 fipronil (0, 0.1, 0.2, 0538 & O
1mg/kg/day) %R 6-19 HNZSRHEE LIRS L1z, 9 v FE
B, BRAETRCThoRGHE L BERED L NR

o723, 0.2mg/kgll b H g THRERD B & SMRERN
MK »ED LN, 0585 & P 1mgkg TRIVER 7%ICH
no O EED bz, 0.1mgkgR 5B TLHRES LU
AHEENEOERELBAOYPRED b, JHUIE10H
DHO—BEDOLDOTH 7. FRIICHT 2EEe LT, #
etk CHHAL NI PEBEEED O NT, HFEME
LD NR ol Lizdi-T, U9 FICHT 2 @A
AR TIE, BN 2 NOAELWEET I L » 1o b’
(0.1mg/kg i & 2 IKHADHZEIIMD T BHEDLDTH -
7z 7z & LOAEL ¥ HIW7), MaYEicxt ¥ 2 NOAEL 3 1 mg/kg/
dayTH Y, fipronilid V¥ FITH L TLHFEEL A I 22
"R

IO OMF R E» S, fipronildiRIEFE, L
7% L b NIBARETE R TSI T 2 A E Y 15 &
ESHKBOCI DL ot FRuHtE e
T, WMOHRCHEAHBSARESTTONI D, BEHRD
Lo s, BREAINICEMRERECHL T
HEL OISR EZ LN, L, MERSEE
DIEHFIZLT L MM ANEE LS dBl o3, 361,
fipronil 73 GABA ASZ7ADKEARE © M1 L, S Ti3 GABA
AZHRC R EOBGRPRE SN TV B I 2 EET 5
C, ITErENRE L EU, L0 MR TS 2 HEMRE
PTEadBR 2 i L, MR REEELYET 20E»H 3.

2.6. MEREICHT IRE  BEHRENHR

fipronil D MREFEL W T 2 HHELFHMIEET 2120,
BEAR 5 v b oo e p AR AR & i L 72 (Table
7)

SDRAUEUR 5 v i fipronil (0, 0.5, 103 & U8200ppm)
Piike Ho & o lete (WE) 10H & CRERS L.
200ppm % GHET, RGN L@ U RERKD SR b A,
BRI (BFR6-10 H) i3 REInI& < HE S 0

Table 6. Teratogenicity

Animal lab/ Dose (fipronil NOAEL Animals per _
Route Test item
year purity) Dam Embryo group
Pregnant Oral pregnant day 0, 1,4,20mg/kg  1mg/kg/day 20 mg/kg/day %25 Dam CS, BWG, FI, W1,
SD rat 6-15 (93%) MS, IS, MA
HRC/1991 Pup SR, BW, Sex ratio,
TT
Pregnant Oral pregnantday  0,0.1,0.2,0.5, LOAEL:0.1mg/  1mg/kg/day %22 Dam CS, BWG, FI, MS,
NZW rabbit 6-19 1 mg/kg (95.4%) kg/day IS, MA
LSR/1990 Pup SR, BW, Sex ratio,
TT

CS: clinical signs; BWG: body weight gain; FI: food intake; WI: water intake; MS: macroscopical analysis; IS: implantation signs; MA: maternal
ability; SR: survival ratio; TT: teratogenicity test; HRC: Huntingdon Research Center; LSR: Life Sciences Research.
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GABA A TRARTSEHIH

HER B/ fipronil FE TR 7 7 A Y v &7 357

GRS
GIN
7.
WEWoRF L, FEE, hE, Miks L oREs (H
TR, W@%H,%ﬁungﬁ&ﬁﬁ)vﬁﬁtr.m
Yy v [k, 200ppmIE G EETHELAERBDIED S
n,%ﬁﬁﬁ®@M@ M&4U®¢f¢MF#mmbn
. REREANE 10ppm BEOMELET G m@n(wwmﬁ
@MT% WD (5 iR HICAT - 72 B 0 R %
n&) Blew@Ed ot REMETI, 200ppm?§’7~§1§
ORENT T N TOIEH TEIEMRED b Nz, ITHIFIR
A (WEHEER, ARED), fkREs L URME PR 24t
#%6-65 H i 2V THERFT o 725558, HERARE T 200 ppm %
iz & a2 MO BER ROGIEIE (BRAHE @ RIS 2588

moH L, ERETIEREY2IEIET L2435, KT
KBRS & UEIRTIE B E TR Ot sr -

=R
At

S bt WkFEEABR T, 200ppm B 5T & 5 7R
HTo, BEMELEKFEERLEVED L Nlch, 2otk (O

148, 10, 2B L 14H) BEEOEEEL, ik
BUAHTRNBR AL »pRERZED N L -T2 T,
FREE AR S & Y - R (Y RBABD T, »

anmifﬁmwwﬁ Y 2 R b o

—7, WMESEHET, E%11HoMc EaEn G
wﬁﬁ)@m®bnfﬁ T AU EAREEh Y o0 H & s i
(K : 41% kD, M1 24% ) ThHo7c T RT3 4
ftTcd b, fipronilic & 2 HIE AR ETIE L. ThALOD
FEEH S, 19974 D JMPR”, 2006 4F ® European Commis-
sion'V & F20114E D 7 % ) 7 EPA DT 13200 ppm BT D
iR 2 AR G oK 28 L, ZodBicsira il
OB M T % #HMONOAEL # 0.5ppm (0.05mg/kg/
day), RIEHY) ¢ T o R EMREHEIEICB T 5 NOAEL 2
10ppm (0.91mg/kg/day) wHlrL7c. L2 L, bdodd
(2200 ppm BEOUEENY (BEEHYD) Tld, FECRRERRD S
doh, ER400REY TR, RESLEFEROGELRED
PEDLNTVE. Z0L I, fipronil 200 ppm iR fHI%

SEXN
27wy

HHEREOSE, cwTZREYIOEERD, FHERIKT
%;U%ﬁéﬂt%blﬁrt’ LT\ 2 O[REMEDeR (i 3

=270

fo. L1ch¥- T, fipronil #8510 & FEEERIES RHAN O E
DRI NI BENSEETH Y, R EEE
USEEEIE 25 | S - TIHEAEE TR AV EAoNS
A, BIEEEMOBER 2 LRI LY, 323 24T
rHOTHESED 6N, LCORERPELN TS, B
B o Tzin vitro B L, 2089 BTHED—2TH
D, R OMERO R S CH MR 2T 5 2 v
$B3F-2UEOBZ I »H, LLOMBEHFITLINIEI 2
BEFUDPER - HE SN TV B, EBE, EHH D rat pheo-
chromocytoma PCL2 il > it b & 7 v 2 Fv, #i#E
THERHUBSANC & 2 fREEIED A =2 LT 20198 %
e, ZoBEE@mE L cws ™7 35E, LadPCI2 i
tk (Nerve growth factor [NGF] 12 & % fif#2eiE) W%
mouse neuroblastoma N2a %[HH@HE (cyclic adenosine mono-
phosphate [CAMP] &8 (A& 1C & 2 wiffzeie i) W& Hv,
fipronil 2384 € 7 v O 5 ﬂi FELIET 2 20 ) s
BANKOE, NG O XTI, fipronil 2SR E &

fil$ 2 2 s, TMipronil 3 FEMREIEL AT 2 HlfE R
ftat (e Mo §2 9 R 2267 2GR LEY) Td

3] vhaml Twd. ZoffiEmd, FIMEROKER Y R3S
PHEHNZLDTHEID, ZONBIIOVTRANT AL L
b2, fipronil WRGZEMIFHIEICN T 2 GHH 2 T2
DWTHHNCERT 3.

20094, Slotkin & 3 PCL2HIfE4k € 7 v 2 v, Hifa»
6mer%ayﬂﬁrﬁ?5ﬁﬁﬁayxamﬁ$%ﬁ
R R BRI 2 F1M L, fipronil 23100 uM T#E 3 {LFE
WRHIHIL, 30uMTIZZ2OFES LV EREL LY. &
VWC20104E, FWFSE S v — 713, 308 & UF50uM O fipronil
PHOTHABORBEROEREL, WTFhoHEIE T
fipronil A3 A% /L% 8 & Mkl 2 © W5 L2, 30uM T
O RAEIE, 20109 G5, 2009 TR BRICH

i, BHRCKSLAMEZ» 2 0THY, Thdsillx- BEws7z <, 2010 FF ORI ROSHBEME LI S »T
Table 7. Developmental neurotoxicity
Animal Dose (fipronil NOAEL Animals
Route . Test item
lab/year purity) Sys Mat Dev per group
Pregnant Dietary preg- 0, 0.5,10,200ppm  0.5ppm 10ppm £30 Dam CS, BW, BWG, F],
SD rat nant day 6-Post (96.1%) MS
LSR/1995 parturition 0,0.5,0.91, 0.05mg/kg/ 0.91 mg/kg/day Pup SR, BW, Sex ratio,
Day 10 15.17 mg/kg/day day MS, DT, Brw,
NeuroHP, BT

Sys: systemic toxicity; Mat: maternal toxicity; Dev: developmental toxicity; CS: clinical sings; BW: body weight; BWG: body weight gain; FI: food
intake; MS: macroscopical analysis; SR: survival ratio; DT: developmental test; BrW: brain weight; NeuroHP: neurological histopathology; BT: be-

havior test.
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W7o 7o, FH G Mipronil o5 MR 1L & I
21 20 OEEIc VT, DT OMEDY HEEICHET 2
REPHZCEZDL. BE—RE320oHBEREOZYMETH
%. fiproniliCBL, b FTORAFER (HRENEZL)
BT 2 R ER RS AR SN TE Y Y, fipronil O IfitH
BIEH2.3uM O EE TIIHBIERPBRR S AT, mPiEE
P37uM & 7123 Z NP L O BB TR TA D ARIESKE Y
RHLNTVE. INLOERD S, AMEMBIERY £S5 7%
Wi TTORAHER, MAEEIMBEELYEL ZHET
bAro3eHflaNns. LidoT, HEEEORRN R/
DT MEFZEIC DV THELY R A B in vitroFZER (in
vivoEZER b [EkE) T, 3uME X 2 8 (in vivoRER T
GMAPERE) TORBRERER, VR ZEMY LTLIHN
RERD RV EZ LN R, RO Slotkin & O EEIE,
D3IUMZ R Z 2B 2B TEmMINLOTHE.
FEICHET T R348, EBRFHETH 5. Slotkin b DERL
BT 3 THRSEEE, 37200 WiRzeiE] 13, NGF
T 7o O (EERE L 7o) Mifd» S L7ckaz > s o
WY BESE S N DR TRINILLDTHE. ZO
fEAEDS TR ZBEMiE) v EBAHR ¥ 3 Z ¥ %, fipronilic
& B ARG MR INE 23, JERERVAIIL Y ¥ IR E N TW
v, R, IS hTw3E L oERRE S EEF
i, BERTH 2050 ZIWRERPSAS THroHBNt L&
Wiz, ZOEL PIBERELY MEORITY L v 3. EE
WPCL2HREZ2 U D ¥ T2 2 ot ke T T3,
AT OY M 2 PRET H 2 TS g 2iHiEr LT
BH, FELLENCHREROMEL AT Y L THEMEo
FLEE % 374l L T 3 1917, Slotkin & 2352 L 72l & > o8
7 OELREEING, RS ICRE R 13 2 8 <, fipronil
PIFRMBE ML 2 M $ 2 2 OFEERIC OV T, & D kg
FARFERM LI 2 28 OISR RIET 5 2>, HIRZERMEZ
FlEEITIESBIR->TVRBETFERITELIIZATZD
mMRNAE P HET 22 TCOZYN L RTLEIH B, L
fehso T, BT Slotkin b OFEFRTH 3 Mipronil i &
LML E S & CREMREHENE L AT 2 0HEM) OER
HEE, InorEICLTe MEFEZELIHMET 2 2 i3
RABETH B L EDIT B X A7\,

Sidiropoulous & 13 2011 4E, = v Z #RLEAEHIK > N2a il
e bk % H o T EaB I 39 2 fipronil O IEIZNRIC S
WTHRES L7 *Y. Slotkin & ¥ 872 b Sidiropoulous & 3, #f
BOMIcBAL MR MRS OME] 2HEEY L (s
h, "ELLHARLL 58L010uMY, P72 bR
HETH 2 1uMid, b FRAASEICES RSB H -
2. ZOEBRTHEREHED 1uM T L 50%RE 0k k
FEMSHEINLCIMELTWE,. UL, JOERICIEY
(OPORERIEASH D, T1uM TOMBELIE 122w T
K& 72 BEMI2FR 5. fipronil & kI L 72 WHERBEIZ 35T B #h

ROCERERRE (MRZSER) CK3REL230HY, 7
LRSIl LIFFE 2 D b, FEBRY LTHF—
HEARML T2 AEEMEDH 5. 72, Sidiropoulous b i,
fipronil iz & 2 ML ED X = X W2 LT, #
REOSECIE I B2 MUl 8 #% & > 2% & % mitogen-activated
protein kinase (MAP kinase) (MEK1/2% & fErk1/2) @
) > B (k% J\ 2 western blotting ¥ 17\, TN b DY ¥
fbeE®L T 325, I OEE{LIC glyceraldehyde-3-phos-
phate dehydrogenase (GAPDH) # R\ T\ 3 OIIETH
D, FHELZEBPSNTOIPEPEDLV. X2V 370
U VB, RERaHT R0 ) RREIAR %
% 2 w8y Ofast (il 213 phosphorylated Erk1/2 T &4,
total Erk1/2) TERILT 2 D2 T—MITH Y, HEE
WKEZLO@mMXTED LS gaHiinirbaTws, -tk
OEFCE L CLREMY H 5. BifE, WD LFEEF Y
LT, PCREHV 200 R —RINTH DT INIF
FesnTes ™ La L, PCI2HIRM I IFR TR sk
Tholcs, MEMEFLEE T ICZ ORIlAE V2 Z ¥
WHT M H2DLERTH 2. Lich» T, B
YiIv R, MRSRARE KR T & 4 N2a 2 L 7z Sidiropou-
lous b DA FFKFEC L O TiEdH 205, N2affifzo L%
EIIZ cCAMPCHIE 2 MMM 3 2 1 EH D, T DcAMPL
HotEMENERIAHTH 3. wEIZ, fipronil OFH %
AT 2 EFVRY LT, 200 OMIfRAEY)D v ) BE
b H 2. PCI2#MII Y N2afifa Tid, 3tic GABA AZA(K
OmRNAFHAED LN Z LDD, 20 GABA AZAEMKIZ
BWREXAL TRV EEbRTR 225 TdHh 2™, fipro-
nil O WFFHIRN N T 2 BB ERIET 2 O, BNSTTH
%5 GABA AZAEROBREL G I VML HHT 2 2 vic
B ERL L CINT oREE#TH A 5.

IO &I, WTNODin vitroD iR b fipronil D EEEE
REDAA =R LEEZ DD ZATIBIEFICEKFE L O T
H B, MEROMIIEBITOIREITHY, Zhs DR
% & o Cfipronil DFEEMREFIEDH 2 i e HMERE LG
fiig 2 ¥R o R E L CAREMEA SV, Lehd- T, Bl
1O fipronil D FEMBEEICE T 2 HED b b ~OHEIC
DV, Ty R EAv o REMNESEEESEBERCE VT
MY 6 DR LEHNCEZ 3.

2.7. REMEFDNAICHT HRE EGSHER

JERR M BhERE (RXIMREE) vol#Eics T, #Hix
BHEOARLMEI T2 CCIBEETH Y, fipronilliz DT
184 OWET 21T 72 (Table 8).

18 W 22 IR & i BR (Salmonella typhimurium: TA1535,
TA100, TA1537, TA98 ¥ & Uf Escherichia coli: WP2uvrA %
Fi v 72 Amesit 5% ; Chinese hamster V79l B #k % H v 72
hypoxanthin-guanidine phosphoribosyl transferase [HPRT]
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Lyl A ﬁproml@u;li? n7 74 >s 359

AtBR) T3, fipronillZREMELIRL, BALEFERMELAES
BCATREMEAMR SN, T v b HHIFE T @ unscheduled DNA
synthesis (UDS : TNEHIDNAGHK) iRz & b DNAIEG
Hdhow ¥ HFASI /. %72, Chinese hamster lung
MAEARCHL 3 & U e b ) > o8Bk & Ao 7 etk B i o’
TbnTes. Z055, b ) YSEREMCHBRTIE
fipronil (2 B8 M % 7R L 7c %, CHLMIFAME % F v 723B&Tid 6
R O v 2 BRI O » L REBKREFHEED 61
Too 1L, 24B LUK TIREED L NT, X 70 6HFR
DOV 2 NPRCIEEDER S & /- AR T & o ks
H:f)’pu&) L. Tho é’ﬁﬁ WERYT 3 Y, ﬁproml z

IREKRDNA I T 5 5% ;tr:;wt%aﬂ) N (=S A
X‘n’ﬁ;ﬁ%ﬁﬁa RGBT OO s SR

Wi, 1 (Rhamdia quelen © = X) % H\ 72 fipronil ®
HEEHFENFMSHRE ST 5%, FRIERD/MEFEBSHE
WWHRHEGRD b b o 1o, HJgfﬁwﬂ%E%ﬂ
B 5N, I OKOFIER S I fipronil ® DNABEFAE K
W¥2borfEmodoniz, L»L, =7 #Aiaodcomet
assay C i3 fipronil ® DNA S MHEEED b T, iR
B 75 comet assay T DNARIEWSEED bl o 72 2
¥, enwns ‘?&ﬁpronilt?&?‘%liﬂﬂﬁﬁ’@@%r%’ﬁﬁof
Z¥» b, fiproniliZid DNAHEMEMI3MC, ﬁﬁﬂfﬁfw
NrEHETOMKOFERE L, fipronil OEHEIFEHIC
LOTIZCATREESE L NS

3. fipronil D&M :
B& & L UBNTOADIRE

fipronil O b h{REEREIG IS, SHKOBREETITH

NTV27) Table 9IC & ¥ 7z & 912, FHERROHME
a%x;u%mﬁﬁuu%mmﬁvgééﬁ,%Km’im
HTELL il R %2> Tv 3. ZORZ2HEETH
AEA S & O BGA SR O NOAEL»3 Y273 % %5, ADI (acceptable

daily intake ! —HEWFAR) REOHBE L L7125 v
NS - FEIE MO A AR 0 T M 3 & P NOAEL i3 &% i
MTH@EL TH Y, NOAEL ® 0.02mg/kg/day (NOAEL

0.019mg/kg/day X PUHEH A) ¥ L, LRHE100% &ML
720.0002 mg/kg/day 25 ADIICERE ST % (Table 10).

— HADIHE ¥ 2 7% b, AcRD (acute reference dose :
2NSRBAR) WEBBETREIBLRIBRe LT
2. ACRD® 9 b, i b @\ AHA 2011412 EPA THER &
N7:0025mgkg TH Y, INFTy FAEMEFED
NOAELT# % 2.5mg/kg # Y L T 3. KRWTEUTD
0.009mg/kg (7 v b FEEMFE A IENOAEL T d % 0.91 mg/
kg H3EHE), TMPR T 0.003mg/kg (5 v ~ d2 b s 1t
NOAEL T & % 0.3mg/kg »HUE) ¥ 25T 3. »wihd
HHE e ShicidBRas gy, 2o ARDIEICH K3 72E
WHRD 6N, REFRBIZ10HEL TE. —F
HATWE 72X I TV FRFBLUFAR I FF2D28220T
ACRD 33 E 3 LT\ % %%, Fipronil ® AcCRDIEHRE I N T
[RP/SAN

4. fipronilO b MERZEFMH : T O

AR, FRADA fipronil O BRI L, SE T
ST E BRI OB L T LT3 7. fipronilid oifE
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Table 8. Genotoxicity

Examination Fipronil purity lab/year Dose Result

Ames test 98.3% SAFE PHARMA/1995  Salmonella typhimurium: 0, 50, 150, 500, 1500, 5000 ug/ Negative
TA98, TA100, TA1535, plate
TA1537

Escherichia coli: WP2uvrA

HPRT test 97.2% LSR/1990 Chinese hamster V79 cell 0, 0.8, 4, 20, 100, 500 ug/ml Negative
line

UDS assay 91.5% BASF/2004 Rat hepatocyte 0, 12.5, 25, 50 mg/kg Negative

Chromosome aberration

98.3% SAFE PHARMA/1995 Chinese hamster CHL cell

Oral administration " ¥ 3/

group

0,7.5,15,22.5,30ug/mL Positive at cytotoxic dose

test line
93.0% MICRO TEST/1988  Human lymphocyte 0,75, 150, 300 ug/mL Negative
Micronucleus test 97.2% LSR/1991 Mouse bone marrow cell 0,1,5,25mg/kg Negative

Oral administration " ¢ 5/

group

HPRT: hypoxanthin-guanidine phosphribosyl transferase; UDS: unscheduled DNA synthesis; LSR: Life Sciences Research.
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Table 9. Comparison of NOAEL evaluation in each region

. EU/2006 JMPR/1997 EPA/2011 Japan-PFC/2001
Animal
study . . . -
NOAEL Basis NOAEL Basis NOAEL Basis NOAEL Basis
Mouse
90 day tox — — <0.13 HP in Liver 1.3 (10) BWG | — —
Oncogenicity 0.055 BWG | , weight and vacuolization T in Liver
Rat
28 day tox <3.4 (No NOAEL by JMPR) Changes in CC Liver weight T , TG hypertrophy — ; —
BWG LRI
90 day tox 0.33 Liver and TG weight T 1.39 Changes in CC
‘ Pathology
Convulsion and death (EU and JMPR)
Oncogenicity 0.019 (0.02 by FSC)
Changes in CC, T4 (Additionally by EPA and FSC)
I T
Parental: 0.25 \ Liver and TG weight T Clinical signs | Liverand TG
Repro tox Reproductive: 2.5 BW | , Mating, fertility and survival | 0.243 weight |
Pup: 26 (JMPR and EPA) Development Pathology
Maternal: 4 [ Maternal: 1 )
Terat BW | BWG |
Develop: 20 Develop: 20
Acute NT-1 0.5 FOB incidence
BWG | FOB incidence FI |
Acute NT-2 2.5 (Not included in JMPR) )
(Additionally by EU and EPA)
90 day NT 0.3 (NT: 8.9) BWG | 0.3 FOB at 8.9 mg/kg/day { 0.3 (NT: 8.9) FI, BW, BWG |
DNT: 0.91 Auditory startle and swimming deficiency
10 R
Developmental toxicity: 0.05 Pup weight |
Dog
90 day tox 0.5 BWG | FI | (Additionally by FSC)
; 1 year oral 0.2 Clinical signs, mortality, neurotoxicity
; 1 year diet 0.3 Neurotoxicity
Rabbit
‘ Hyperact Hyperact
| 21 Day Dermal 5 P — - 5 i
l BW | BW |
| Mat:02 | Mat: <0.1 BW and FI | Mat: 0.1
‘ Terat ! BWandFI | BWG {
‘ Dev: 1 : Dev: 1 BWG | (by JMPR) Dev: 1
L

BW: body weight; BWG: body weight gain; CC: clinical chemistry; Dev: developmental; DNT: developmental neurotoxicity; FI: food intake; FOB: functional ob-
servation battery; HP: Histopathology; Hyperact: hyperactivity; Japan-PFC: Former authority of FSC; Mat: maternal; NOAEL unit is mg/kg/day; NT: neurotoxicity;

Terat: teratogenicity; TG: thyroid gland.

NI | -El ectronic Library Service



Pestici de Science Society of Japan

Vol. 37, No. 4, 349-361 (2012) GABA A2 ISR LGS fipronil O itk 7o 7 7 4 ) > &7 361

Table 10. Comparison of ADI in each region

EU/2006 JMPR/1997 EPA/2011 Japan-PFC/2001
Value 0.0002 0.0002 0.0002 0.0002
ADI Based NOAEL from - Rat oncogenicity study
Safety factor 100 100 100 100
Value 0.009 0.003 0.025 —
ACRD Based NOAEL from DNT study Rat 90 day NT study Rat acute NT study —
Safety factor 71 00 100 100 — o

ADI: acceptable daily intake; AcRD: acute reference dose; DNT: developmental neurotoxicity; N'T: neurotoxicity; Japan-PFC: Former authority of

FSC.

Tehio T, b MEBZEIANC R 3 fipronil O b BEE L
BHEEHIBEMREE TH Z v 52 5. ORKmREENE,
HEREohc, RYECELRLIZ Ty MEtEEE - R
EYOF AR ONOAELIC & » T, ZORENVHERIN
T3, L7ch - T, [RINOAEL % HEHEIZRE S iz ADI
(0.0002mg/kg/day) O#E5F R THUL, fipronil DL L
FONCHRI N T 5.
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