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FEMRHHERE (YXERO=U b)) | SEFEERR (v A, v¥5E) | SMEmRR
BERER (7> ~) . 90 ARESMEMREERR (7 v ) | HIRERERAR, in
vivoUDS i (=7 &) | SMER AR (7 v b)) | REAREMARER (7 3%) |
IR R A D = X L3 Bk (v A%) | 28 HIFGERMERER (7 > b)) OREZEN
ot ans,

P W 7RG 1S, M (5 b AZ LENIENWL &) . 1EWFRH.
FERH (Y XRO=U ~NY) | SEWERE. $ERNEE (7Y FE~w T R) |
fiatEmtE (7 b, ~0R%E) | BEEE (1 X) | BB AENE (T
N L EBAME (U R) | BdEsRRENE (T b)) mEMERREE (T ) |
2 HREBHE (7 v b)) | BEFRE (T y NEOUYX) | Bnmtk. wEEt (7
) HETHS,

BHEFERBERND, = NI VY VR GICX BT FICRE BmmsH) o
g (EEHN, HFHEERSE) KO (EEEN, BEETHEEE (7Y hok)
&) RO b, BIHRRICRTT DB, EATEME. AR W TRIE S 72 2 B
P O B ITRER O bl o T2,

BNAMERERIZIWT, 7 v NORETEIEL, ~ ¥ A OMErECIFIELS & O H FLEA
fE, B CoN— & — IR DR AESEE DSEIN L7203, B O R AT & mam i L D
HLOLIFEZHEL, FHMICY T VEEARET A2 Z LITAEETHDL BN, &
FES L, HET v NMCFFRR a7 0 7 Y UREICBE L7 b 0, ~N—F —RIEEIC
ONTHE MUIFELZRWIEER TH D=0, B h~O/MTE T2 D EEZ BN
72

7 v M EAWZAEMREERBRICB W T, BISESIRE ORI IR S,
90 H MM EMEMR MRV T, 5 BAHINE & OV 3ET B O HEMAFED i
776

BB RO BEDTOIX B EEL = N7 ) o RORHY 6
CPA LR E LTz,

FRBR CE LN mEEE L OB/ EEEO Y bR/IMEIL, 4 X &2 Wiz 1AERIE
PEEMERBROERHME 3 mgkg (AHEH/H Tho72Z &b, ZHaEMRILE LT, 224
£%% 100 TER L 7= 0.03 mg/kg IR/ H 2R — HEHE (ADD) & L,

Fo. =TV COBEEROKESICI VAT AREN D H DRI T D
WEMEELOR/IEERED Y biR/haEIL, 7 v M E RO 2R E R o mErE
& 16mg/kg KE Th-o7=Z D, THERILE LT, 455100 TR L7 0.16
mg/kg KREEZ 2SR ARE (ARD) L3E LT,



. FHENRERROBE

. &

Al (R P A

. BRSO —ik4
4 =r7EVU

#i4, - nitrapyrin (ISO %)

. 24
IUPAC

54, 2-chloro-6-(trichloromethyl)pyridine

CAS (No.1929-82-4)

54 @ 2-chloro-6-(trichloromethyl)pyridine

. GFR
CeHsCl4N

. BFE
230.9

. #EEX

Y

= Cl
Cl N cl

Cl
. EMBEFAER

Pl

Wh R

AT

SMEL (T8 K OFEIR) . B
IR AR

7 B ) — VKA EARE
i e Ak

: 63.6°C

: 136~138C (11 mmHg)
: 1.55 g/mL (20°C)

: 0.43 Pa (25°C)

= R HI b )
:2.01X102 g/L. (18.5°C)
: log Pow = 3.32  (23.5°C)
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=hIEY R, XU I ORI Lo TR S VILEARITH D . dEANER
ARREICR L CRRAICIER L, 7= A F U BB A 4 ~D{l
(TR LEAER) ZESYE, THOT = AMEEZOWE LT 5, 1974 4
(K ETEERGESN, FICEHIHAZ L (99%) THELPEHOZKEA & LT
Pivd, TOMIZIE, YT L, WNEFEZEASINLTND,
AATIZEKLE L TRESATHARN,
H2MTIE, A VA= M T URAFREOHETE (TN L X)) BRI TNnD,



I. REHICRIBROME
SRR L OREHEABR [T, 1. 2, 4 KOS5 ] ICHW I HEEE# = Z )
IZOWTIE, B D VERO 2K 6 LDRFESL 1UC T L7 b @ (LT lpyr-
UCI= T B ) &, ) ZHWTER STz, FGTRERREE &K OMEIR 1T,
FRIZWT 0 720G a3 d e (BEBSERE) o= 7D »OfRE (mgkg X

I¥ nglg)

IZHRBE L7 s L OR LT,

TR 53 SRS B B OSSR I RIAE 1 RO 2 IR ST D,

1. TIRPBIREHER
(1) TIRPEEHR (FRHNEE. RIAMBKEHE)

=7V EHWT, HEREIRERER (R ORI KR S 4) 23
N7,

AREROFRRICOVWTITER LIRS TN D, (B 4)

F1 ITEAHESHR (FXHRTERIEKESE) OFR

13 B0 BTG R HEE 1]
I atiD) 6-CPA 11~17 H
BR[| 6-CPA. CM, DCM 3 IRF A

(2) TIRBAEHER
= IV U ROEBEGREY TH LD 6-CPA Z T, HIRWGE R Fh S

iz,

SR OWFE K OFERICHOWTIER 2 ITREIN TV A,

F2 ITEHEEREAROMERVER

(%04 4)

it

AERFZARICLY

J5is = L yzs 7
WeBRY e i et U ERET e TE L 35 (58 Ko
—1 s @E@ﬂﬂé)\ Péﬁ%ﬂﬂﬁ%i\ i}
ey BEACRE), i ECKE) ;Y 0.947~19.92 254~360
TV NEREEE A CKED
6-CPA PE T, 7794 FHER B

Ot A BB - 0.387~1.02>

a: AR Ka
b : Freundlich ®W R % Kads
— YL

. KB REERER

= U &R HAWT, KRR K OVK H Y stk s 8hE < iz,
HKERDOFERICHOWTIIER 3 I RENTWS, (BR4)



&3 KPPEHABROER

N I TR D BT R HE &
IR 5 fi 7k pH5, 7. 9 6-CPA 10 H A5
Koy el pH7 6-CPA 9.4 H
3. TIEEREHER

=TV UESTRIEED & U H R RBR N FE i S i,
HKERDOFERICOWVWTIIRA I RENTWS, (BR4)

x4 ITEREBEHABROBER

14 HEE 1]
5 FE O -4 15~38 H

4. {EY. REBEFICE TSR UVEREHER
(1) EMRHEER
@ &5385ACL

MR L= b7 % 1R Fal/m—F— (1,120 gai/ha) O
BTEIHLAT LIZAE L, MW ARHEREBR NI S iz, BREHIHE X, Yo
L— U KON FED 3 BEfECHEREL L 7=,

BBHZ I 1T 2 7R B O RE IR B 1 B XA B C 0.85 mg/kg, M1 L — T 0.46
mg/kg, INHEERMETIX, 32T 0.04 mgkg, TNLUSNDE S T 2.34 mg/lkg TH
ST, WTFNOREHZBE = N T Y IO LT, i E LT 6-CPA D4
23, 0.07~0.83 mg/kg i iz, (ZHi4)

@ EhiL &

BB L2 L (MFE - Red La Soda) ®iEH (BBCH 41) 12, A
WL L 7z [pyr-14Cl= F 7 ¥ U > % 1,120 g ai/ha O HE TRITEALEL L, il
WREEBR N S S iz, BT, B 156 B R ICARBZEZEN, 27 HRICR
AEIEN | 45 HRRICHGERBIZE N ENENBIL S -,

(T Uk sl O FR B U e A0 e OB I3 5 IR ST\ b,

FEER MG REIRBE 1T, AREAKETE T 0.488 mg/kg, ARAAKIET 2.01 mg/kg. AL
4T 0.766 mg/kg Th -7,

WTHORENS b RE(LD= T BV I &, FEAHWIL 6-CPA
Tholz, DTN, KEAEIETIE HM O 7L a— A 5E1K) 10%TRR %8
A TRObLNZ, (BZR11, 12)
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=5 [FhL &HzHPOREBMETEES TR UTREY (%TRR)
ey v
B | Mo | dES | =hTE | HM 70 i
6-CPA | =1— %
(mg/kg) U Atk
. 105 ND 105 ND 4.93
ARAER | 0488 | (519 | D) | (0512 | (ND) 0.024)
P 93.3 ND 81.9 11.4 9.65b
pAERe | 2.01 (1.87) (ND) (1.64) (0.230) (0.194)
N 103 ND 103 ND 2.10
pRABZE | 0.766 (0.791) (ND) (0.791) (ND) (0.016)
TEEQ) : RS EERR E (mg/kg)
ND : #i &

a: 7& b=k UOKAD) THHE, NaOH TR iR S H 7=,
b R BRI IR RS R R D T D X VNI Ry F ) = oI IC B S,

= FI7 BV COMEMAENICEIT 5 FERBFREE X, EIC N 7 ra X FLED
MRS FRIZ L D 6-CPA DAEKTH Y | BN IR AT ICI Y IAEND
HDEZEZ BT, TN L X OXXFETIX, FREA HM O 7L a— 2 A Ro4
RHEZ LT,

(2) EYRBHER
D ME, ES53HBLRUYILILA
WMZIBWNT, R, fAEtHE I BAZ LAY VT L EHWWT= I &
I 6-CPA LU DCM Z Tkt GW & LT AE i RE R 940 S
iz,
FERIIBME3- 1 IR ER TV D
= " TV O KREREIL, Bh 147 B ICIE L72/hNEDFHMN Y (LS
EE @ 0.164 mg/kg ToH -7z, R 6-CPA O KFRREMEIX, #ff 115 A&
INHE L 7=F 5D 4.800 mg/kg, U DCM O KFLREEIL, Hofi 141 BRI
INHE LR E 9 b A Z LORERD 0.056 mgkg TH 7=, (B8 4,13~17)

gﬂ

gl

@ FEhivL &
WBAMZEBWT, TNV LEEZHNWT= N7 B U EROMREY 6-CPA % 0 #Tkt
GUbE & LT EMR R DN Sl S Tz,
FERITBHE 32 IR EN TV D
WTHOREHZBWTH = T B v oERREITEERA (0.01 mg/kg) KRii
Tholze = b7V U RUOREY 6-CPA ODAEBEDRAKFEREIL, TR OIE
i 1A O L 730k Tl B 53 H 72 IZIUHE L 72322 @ 0.330 mg/kg.
Z 2 AR L7 alo Gl e liAi 67 H 1% IZUUHE L7=382£ D 0.457 mglkg,
HEFSNTEHED 5 (FE4 HEAOEmIZ 1 BT O L7230 Tl

11



i 58 A&ICUNFHE L 7= D 1.77 mg/kg TH-7-, (B 11, 18)

(3) &EMZRERR

B L= T Y &, 0.5 R K ai/m=—h— () 560 gai/ha) O H
BECHERMUHEZICE > LA LEMAAMIT, 30 HZIZE S A Z LEIUH#E
L. WfEEMOFR/NE, LE A ATINAZE I RODSEREZf T T, %“IEWFE
B s < iz,

WTNORIEMITB W T, 2RO BHEIX 0.05~0.43 mg/kg T
HY . TOKES (43%TRR~100%TRR) 2% 6-CPA T, = hZ7 U %
B S 7o,

WEEDICB T 2= N7 &) OBIEMERERERN, B ) 74 v=7_ 4V
A, IVHUOKRRI vy BBV CEmS N, =TV &2 1RSSR
ai/m=—Xh— ({1,120 gai/ha) DHETHELEZICE > HLAZ L EEHAE 9
HAZ L) EHEAAHT, EE 30 B, 120 HE KW 3656 HRIZ/NE, =2,
KE, VEAROAD T T B2 T2, 3EHTEE OIERIZERI L, =~
B R ORI OSrRNThiz, WIoOREHZBW L =B Y VU EW
Rt DCM I ST, B 74 =TI BT DA 30 HLITHE 2 AT
7o/hE (b D) TORMGEM 6-CPA 28 0.2~0.3 mg/kg i &Sni-, (B 4)

(4) REKHHE
D ¥F
WH Y X (R, M 2 58) (Zlpyr-“Cl=FZ BV % 31 mg/88/H (20
mg/kg fEHEY) OH&ET, 1 H 1[H, 4 A 7w ARnis LT, ZEH
ARBR AN S T, Rt SREOFEIT 1 B 2 [, BsEs M OWERR IS &% 549 6 I
A% ICER ST,
BB OIS RE AT 133R 6 12, BT ER T IR ER TV 5,
PG REIL BT IR ICHE S 4, JRHPIC 51.2%TAR~59.3%TAR, FEHIZ
12.4%TAR~18.6%TAR Hilt X #17=,
LI OB RIS REIREE1X, 0.063 pglg (% 5-3 HF#%) Th oz, e
e O OF R U REdR B 1, g OV i C beie s < . R M OB TR
o=,
FLt o EEAHIL, 6-:CPA O 7 U v AR (56.7%TRR) &% 6-CPA
(5.35%TRR) Toh o7z, [FIERIZ, ITlEM& O g+ o EZAH S 6-CPA 77U &
VAR (4.00%TRR~30.9%TRR) K& 6-CPA (11.1%TRR~27.3%TRR) T
o T2, 1EAEY 6-HPA L TOXDCM 23380 Hiv7=25, Wity 10%TRR &
lifi T o 7z, FHH AT & OV el 2 Ik 0 AL B U 7= 354 () 6-CPA
DEENEINT D R, £z, RPOTEERFHMIL 6-:CPA 7Y v~
VAR (72.6%TRR) KO 6-CPA (15.3%TRR) Th -7,

12



WTHORBHZBWTSH ., RELO=1FF U >3k IR R AT 3

(2.35%TRR LL'F) Thol=, (&8 19)
=6 £HRAHDPOEZMITEENT
- - B 1 ) 2
v R " STAR " S TAR
5.0 B4R ND — ND —
5 0 HF#% 0.026 — 0.038 —
51 B4R 0.005 — 0.008 —
L ¥51 A% 0.027 — 0.049 —
52 BRI 0.006 — 0.012 —
P52 A% 0.030 — 0.047 —
53 B4R ND — 0.013 —
5 3 0% 0.032 — 0.063 —
X Mk 0.267 0.024 0.225 0.027
JHF ik 0.431 0.258 0.286 0.198
iR "y 0.011 0.007 —
[ELG] ?gﬁﬁif 0.003 - ND -
1L TR 0.023 — 0.018 —
H N W) — 3.16 — 11.3
RN W — 1.74 — 7.48
IS 4 HHAF — 59.3 — 51.2
£ 4 HEEFT — 18.6 — 12.4
ND : X=X T A D 2 f5AKm AT S s
CHEMT—H L
=7 BEHESOKBEY (%TRR)
R
okt =hrFEY 6-CPA
6-HPA 6-CPA TN DCM
L 0.48 B 5.35 56.7 0.10
(<0.001) (0.003) (0.027) (<0.001)
i 0~1.77 0 11.1~12.3 4.00~11.3 1.92~4.39
(0~0.008) (0.048~0.053) | (0.017~0.049) | (0.008~0.019)
i 0~1.55 0 22.6~27.3 23.2~30.9 0~2.33
(0~0.004) (0.060~0.073) | (0.062~0.082) (0~0.006)
R ND — 15.3 72.6 —
TGy LR 2
Wl 2.28~2.35 0~1.92 4.53~25.4 0.45~9.16 0~2.56
(0.010) (0~0.008) | (0.020~0.110) | (0.002~0.039) (0~0.011)
- 0~1.78 19.7~47.5 0~4.51
ik 0 (0~0.005) | (0.052~0.127) (0~0.012) 0

TEQ) - PR R (nglg) |
a B BRI TR S R ALBRA% |

13
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@

=J kY

PEIRE (X7 2> 7 B-300-V &, W15, 5/ 7> F) (Zlpyr-14Cl= b
FZEU % 2.6 mg /A (20 mg/kg fBHEY) OHET1 B 1B 7 HEkERH A
TR O#FEE LT, FERBEERBRAEm SN, IO E AR L,
B G- 6 IR 74 Ll as B USRS BRI S 7=,

BB DR R R AR 133K 8 12, REMWITER 9 I REN TV D
Be b St ft 0)84%M%R~98NHARﬁ%%ﬁ%?ﬂﬂu@%%iw!mﬁ
R R R RE I IR 2 I L, e E 6 BRI R IS B K 0.467 pglg
(0.035%TAR) %7~ L7z, JR I H OFRE BN R XN R R TR < L 0.012 pglg
(0.002%TAR) LL T T - 7=, lifias K OSKL# D7 i RE . P& (2.16~2.84
ug/g) Tixbm< ., BHlgL OREMI 3 e 7z,

FRE PO EERIE, REDO= T Y v RO UIRHY 6-CPA ThH -
oo TOIEPORFHH E LT, 6-:CPA 7'V v U HIAKRKE Y DCM 23380 b7
2, WIS 10%TRR K Th 72, (S 20)
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x8 HHEMPOERBMSRES

o - WAV AN | YTy k2 7y k3

E S K H‘ 7

AR | BRI ugle | %TAR | pgls | %TAR | pglg | %TAR
#H50A | ND ND ND ND ND ND
5 1H | ND ND ND ND ND ND

&5 2H 0.012 0.001 0.038 0.003 0.011 0.001
#5 3 H 0.116 0.011 0.099 0.006 0.075 0.008
&5 4H 0.227 0.017 0.163 0.013 0.156 0.012
R #5 5 H 0.323 0.033 0.276 0.025 0.146 0.015
&5 6H 0.443 0.025 0.349 0.021 0.297 0.025

A&
. 0.467 0.035 0.423 0.041 0.307 0.018
6 RFfH %
7 H [
ozt 0.122 0.109 0.079

#5-0 H ND~ ND~ ND~ ND~ ND~ ND~
~ & FH 0.012 0.002 0.009 0.002 0.009 0.001

ClE!

7 /;'f 0.009 0.003 0.002

JH ik 2.65 0.648 2.84 0.645 2.16 0.597

R Bk 1.00 0.065 1.19 0.07 0.869 0.063
Ejiw P CRBR) g 0.028 0.031 0.02
77 A () 6 B 0.008 0.015 0.01
=93] 0.56 0.47 0.42
B 0.25 0.28 0.17
iRV 0.12 0.16 0.10

HEt- 7 ,;f 93.1 86.4 84.2

YTy FY7=0 5 P
ND : RNw 7 77 KD 2 5K

S ML
£9 KHEHPORBY (%TRR)
Y
®HE | =roEU Y 6-CPA
6CPA |y man | DM
- 26 11 2 3
e (0.12) (0.05) (0.01) (0.01)
N 9
I ND 0.26) ND ND
_— 2 14 2 1
- (0.02) 0.17) (0.02) (0.01)
& 62 4

TEC )« R RER E (ug/g)
ND : {RfEBRAA M, — « ix478 L

1

=rIEVOYXFXII=U USRS D FEMAEREKIL, P 7rrAFL
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FL DA~ 71 7 A R ONIAR R L 5 6-CPA OAEKTHY . 2D
%, 7V UAREREERT O D LB DN,

(5) BEWMZERE (X#% 6-CPA)
D v

WAL RV EZ A o, —FE 3 80) I 6-CPA Zxf it & LT 0 mg/kg
FABHE Y WP 5 & L C 1 mg/kg fAREHEY (TAEEEHR KA EDR 0.2 %
&) MOV 10 mg/kg fEHEY (89 2 f58) T 14 HFIRAR 5%, IRETRE % 100
mg/kg FEHHY (F) 20 f58) (2 P T 21 ARG L, BG4 T 1% 2 IRt
BroA T 5 AT LT, i 6-CPA 25 t8(baW & LBk
BRI hE < iz,

L E. 10 me/kg k%5 10 V12 B, 100 mg/kg fik# 5 18~20 B
N 100 mg/kg GPEHE O FEREGTEHE 5 1~5 B2, FLEEMIIZ. 10 mg/kg &lEHE
513 KTV 14 B, 100 mg/kg fakt 5 14~20 B ONZ 100 mg/kg falk K OV
WEETEHR G- 3 OV 5 BICEREL LT, T OREF. W OB O 2Lt K& OV
EHZ B W T, R 6-CPA [T E &R (0.025 uglg) KimiCh o7z, (&
fE 4, 6, 11, 21)

@ v
BAHTE (MR, MERIRIE, —BE 388) (234 6-CPA % 0. 10 mg/kg
fREHEY (PSR KRARREOR 2 f58) . 30 (F 7 f5&E) X% 100 mg/kg fi
EHHY (K20 f58) (CEYRIKERE : 0. 0.38, 1.06, 3.40 mg/kg K&E/H)
DOHET 30 BRI G L7z, & 512 100 mg/kg ko H & CEH MR E
2.97mg/kg KE/H) T 30 HEREEHE G L4, b HHEEER 2 &5 L%
BT, WITNOBEERES ., REEE 1 BRI, IR, A & ORI % £ 5
LT, 1R 6-CPA Z /ot xtBUbat & UT- S el 1 SEhE S vz,
R 6-CPA D KFERAEIL, 100 me/kg filkH% 5-REIC BT 2 BED 0.08
uglg ThHotm, Flg. FHA KL OMEN Tl 100 mg/kg FEHE SEHICB W TH TR
FRAL (0.03 1% 0.05 pglg) KiiTh-o7-, (M4, 6, 11, 22)

@ T4

TR (GRREAREE, MERERA. —BE% 3 8H) 12 6-CPA % 0, 10 mg/kg £l
BHHY  (PAEfAEH KA EOK 30 f55) . 30 mgkg (59 90 f5&) XX 100
mg/kg FEHAY (K 300 fE&E) OFET 30 HFIREEES L=, FFl&. B,
AR OISR 28 L T, R 6-CPA 20 (bt & L= S Ew iy
T VINESS TR 4yl

B AP 512 DR 6-CPA O KFEFEEIL 100 mg/kg fkHHE Y & 5-HEZ 3 1T
% ENED 0.3 pglg Th o7z, Mg, AL OREN TIX 100 mg/kg EHE Y % 5-
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FEIZBWTH EEIRR (0.05 pglg) KifiTh-o7, (B4, 6, 11, 23)

@ =9Ik

PEDNES (ALFEAREA, —8E 35 0)) 12U 6-CPA % 1 (T AEfTEHR KARTED
FI3MEE) . 3 (R 9fEE) . 10 (9 30 f5H) i 30 mg/kg FEHAY (K 90
BiE) OM&ET 28 AMIRMEERE Lo, I, T, &k OmA (B & OE
Wiz &ite, ) (2B DY 6-CPA % /irxt8bain & Uiz &Mk i il i
FEhE S 7,

AP G- 1% DR 6-CPA O REEEAIL, 30 mg/kg fiBHH 2 $ 5-HE Ol
T 0.08 png/g. [T 0.06 nglg TH-7-, —J5. IR ORHA T 30 mg/kg filkt
LGB THLEERA (0.05 nglg) Kicho7l-, (B4, 6, 11,
24)

5. EWPARNEIRBEER
(1) 29k
@ m®iIR
a. MPREHE®
HERICH =2 — L AFFA LT F344 5 v b (—BERE3 L) 12, [pyr-4Cl= k
Fv U %1 mgkghkE LT [6. (1) QRU@] 2B\ T HEMHE] v
9, ) XX 60mgkg {AE (LLF [6. (1) DERU@] 1B\ T IEHE L
9. ) OHETHREREOKE L, ¥5 48 K £ TREFIC MR 2 B L T,
MAEPEEHER IO W TR ST,
AP I ERE LRI ST A —Z TR 10 1RSI TV D,
= F I B ATERLOITRIN S 4L, F 5% 2.0 KT Cnax IZEE L2, AUC I
BHEEIZHEIL, mAERGHFITEAERGEHEON 60 (FThHo7, (W 4,
11, 25)
# 10 MBHPEYBERF/NTA—4
o 1 mg/kg IR 60 mg/kg 1A
INT A—H
Vi3
Trmax (hr) 2.0 2.0
Crax (ug/g) 0.599 23.8
o 2.19 2.19
T (hr) = 14.6 14.6
AUC (hr-pg/g) 4.96 308
b. WRUNE

PRlEER [6. (1) @] X0\ on7oiG 72 R DR, kL O — 2tk
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@

HIRF OBEHED GG . WICRITE B 5 TIHMEHE T 81.2%~84.0%. &
HE T 83.7%~85.1%. KIEHE TIX 86.1%~86.4% L HH /-, (M 4,
11, 25)

v il

F344 7 v b (—FEMERES 5 70) IZ[pyr-4Cl= F 7 ¥ U % 135 L < 1% 60 mg/kg
REO AR THER N5 T 1 mgkg AE/HOAETIHEH =) %
14 AMKER D #E %, [pyr-14Cl= 7 BV 2 HEROEL (LT [5. (1)
@] lZHBW\WT IRERE] Wi, ) LT, ENOARERD EE S 7z,

FELgAR X ORI 6 1T 2 FR ST RERE /0 AT 13K 11 IR ENT WD,

RN D7 B ST BRI FE 3 i b 1 < o I EDNT E B ATRE 72 B D TR G U BE 3 B e
Jifi, AR MER K ORI ZRD B LT, Kliigs X OFERR IS 31T 25 & O 507151
& DR O IR ISR 7 22 IXER D DR o T2,

F7-. F344 7 v b (—#EME 3 U 5 8) (Z[pyr-14Cl= F 7 vV > % 60 mg/kg
REOHECTHRRRAOKER, 2. 10, 24 KO 72 B ICmiE, g, Bisk
OB 2 8B L T, (R A alBRs 320 S iz,

Fifide, MR, AERA & OMMSEZ 3817 2 RRIRERO 72 R B OB REIR FE 133R 12 1R &
T3,

FRE T REIR S 1T - 2 I O 10 Wi t% O e S CHER 23 i b idr < L 72 REfR &1
I E BRI Uiz, B & A 1A AalE) IR CHER L. Pl Eeis
BemlEE R L, (B4, 11, 25)

&1 TERBFJROHEBICE T HEBRETRES T (WTAR)

F G P (BI85 72 Il

HE | FFB#(0.838). fifi(0.070), FRIMEK(0.021), I4%(0.002)

1g§§f§;ﬁ§§§ g | FTIE0.78D), §5(0.072), Hik(0.058), /i iL5(0.028),
1f. 5%(0.006)
60 mg/kg A e | ATNE(0.499). & iE(0.050)
(CAEES S M| AFNER(0.484). 7RiER(0.018). 1f#E(0.006)
i JHFIE(0.735). fi1i(0.043), B fig(0.042), #R1M.EK(0.023),
1 mg/kg R/ H 1f1.4%(0.004)
(R #5) i FiEi(0.643), Bhi&(0.058), Hifi(0.054), M#£(0.005),

7RI ER(0.0025)
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& 12 BFiE. B, R UMEICE T 5 ERR 7R & Rt

HEEE (ug/g)

P Gt PERIL | RR 2 W% | 10 FER#E | 24 WERORE | 72 MR
e 72.5 183 4.22 NQ
60 mg/kg A e JF ik 11.6 8.84 6.83 2.02
(CAEES L R ik 26.5 35.5 4.13 1.00
1 4% 38.6 31.4 3.76 NQ

NQ : EERAAG Ny 7 7T 7 RO 3 FEAR )

® #H

PRlERER [6. (1) @] THLATRZRELE LT, REWRIE - &=l

Sl S iz,

R ORBWITIFE 13 ITRENT NS,
WT I ORGEICEW TS, JRFITITEHY 6-CPA 2 1N6-CPA D7 U 41
AEOBNEE SN, REMO= T ) T En2notz, (B4, 11,

25)
& 13 RPDHHY (%TRR)
BHH#D .
H 5 FREGE [1ER | = SV | 6-CPA ?'QP;‘;Z\ ;:
Gl el
o~1o | ND 40.3 59.7
1 mg/kg (K i ND 27.7 72.3
(Hi[ml 5 15) 1o~oq | ND 52.5 475
i ND 46.5 53.5
o~1o | ND 45.2 54.8
60 mg/kg (A i ND 40.9 59.1
(Hi[ml 5 15) 1o~oq | ND 69.0 31.0
i ND 54.0 46.0
o~1o | ND 29.5 70.5
1 mg/kg AR HE/H il ND 18.3 81.7
(R #5) Jogq | ND 41.6 58.4
i3 ND 20.5 79.9
ND : Bt & s
@ et

RN maRER [6. (1) @] THOLNTZREOFEZ AV THERR 2 F2hi < 41

7"4
—o

TGtk 72 WERE] O JR f O P =RI3ER 14 IR ST %,

5% 72 KR E TIZ,

79.6%TAR~85.5%TAR 73K+

Z. 11.0%TAR~

14.2%TAR MY S du, e, #5820y 63 FIT R I PR S vz,
5% 12 B £ CIIRHER S RE Tl 63.9%TAR DL BN RS ICHE & 7= 28,
EHERGEE T 41.6%TAR UFTHY ., mHERGHECIHMEHERSGEE LY
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SO PR P HEME NSO o o, HHEHHIHEZ R OHEZITIZE A ERD S
niehnoiz, (R4, 11, 25)

F14 RER T2 BROREVEFRHERE (KTAR)

514D 1 mg/kg{KE 60 mg/kgiKH 1 mg/kg{KE/H
BB | BREUREE (AR (B[] $E ) (E#5)

() I i Vi3 i3 It i3
0~12 69.6 63.9 41.6 38.6 73.6 71.7
12~24 10.9 12.7 36.4 38.7 9.68 10.5
24~36 1.23 1.51 3.41 4.77 1.21 1.55
73 36~48 0.57 0.77 0.80 1.19 0.51 0.63
48~60 0.26 0.37 0.30 0.33 0.28 0.35
60~172 0.21 0.23 0.18 0.32 0.19 0.24
aEt 82.7 79.6 82.6 83.9 85.5 84.9
0~24 10.1 11.1 10.0 11.0 9.37 8.44
% 24~48 1.39 2.13 2.58 2.60 1.51 2.75
48~172 0.32 0.38 0.44 0.57 0.16 0.33
aat 11.8 13.6 13.1 14.2 11.0 11.5
ik 72 0.93 0.95 0.55 0.51 0.85 0.79
gﬁ;jﬁ;«% 72 0.36 0.67 0.48 0.66 0.10 0.36
Xl 95.9 94.8 96.7 99.2 97.5 97.6

(2) v b (REKRI)

F344 7 v b (—HEHE 4 PC) 12, [pyr-#Cl= FZ BV % 1.0 mg/em2 DHET
10 cm?2 OFIE U7-FiJE FE MBI OB U, BJEWRINGUER S FEh iz, 24 e
bR CHEM) 2 BB L, ALEE 24 BEZICH S 200 L C 4 (55 1A & & F%
L. B0 d4PC (5 28 Z B fEvei 48 Wfith (JLFE 72 BE#2) IS L
MrosfToniz,

5 72 BRRf1% £ T2 83%TAR~90%TAR N [EIIN S 7=, HEHtd, k& O
— A AN A S R U RE DR EICHE SO THEE LR, = J 8D
NTALERRS 24 BERETC 24.6%TAR, 72 T 34.6%TAR 23N STz, WX &
T HIRED K 7y (T8%TAR #8) MIRTPICHEM Sz, (B 5)

(8) ¥R
B6C3F1 ~ 7 A (Hf: 10 JE) (2, [pyr-“Cl= FZ7 vV > % 25 mg/kg (A& (LLF
[6. (3) ] ZBW\WT MEMHE] &vW9H, ) Xk 250 mg/kg A& (LT [5.
(3) 1 iZkbW\WT TEH&E] &vwo, ) THEROEE L, W, o, &
DRz SV TIRET Sz, (BFR 4, 11, 26)

Uk - BEs A2 B BRNTERIED Z L 2 — A A LN,
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@ ®mIR
PEMEAER [5. (3)@] IZBIT DR, 7r— PR, ik O — 5 AR 05k EE
HWHBED A NG, 5% 72 R OWINERIZIKHE T 77.8%., mHET 84.8%
RN,

@ £
B T2 W% ORI RE ST,
2l K OGN O B B REIR LI R 15 IR ST D
RO B I HEIR EE N e b <L REWI. RE . + 2 hﬁ“@%mm% Bl
(T & bR T

E

F15 FEREFRVBEBAOZREBEHRFAEREE (ug/g)

BehHRE | MR Py 5. 72 HE %

25 JFlg(1.87). Bh#(0.533). ZJE(0.194). A (0.121). 1% (0.050).
mg/kg {KE e 71— 71 2(0.048), HEA6(0.047), AR (0.036), + —F5i%(0.018)

250 e UHIR(9.75). B#(5.56). MiE(3.95). FE(1.27). AiE(1.20). MtH
mg/kg IR (0.871), H1—71 2(0.704), + _5#5(0.672), AEIA(0.574)
Q@ HKH

HEEER [5. (3) @] TEHELNTRICHOWT, REwRE - &R Ehi

iz,

$e 5 72 K% £ CORY O EERFMITE 16 IR TS
ﬁ%%&@%%%&ﬁﬁ’%wf R CTHRH ZWEHIE 6-CPA 7'V v
AR THD , 1ENIT 6-CPA ¥ 6-CPA # 7 U RIS RARIE Sz, RZE
D= b7t)/imﬁgﬁﬁﬁ@&qzﬁ%&01%ﬂ4ﬁ%% L, S
TRioi-,
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=16 IRETN2EMERFEFTCORTOEERSEY (%TAR)
BG%D - ,
\ - =k 6-CPA 7'V | 6-CPA #
BeG-RE ezl azgizﬂ%%ﬁ;ﬁ By 6-CPA N IR
()
0~12 ND 3.61 57.5 1.20
12~24 ND 0.65 8.89 ND
o5 24~36 Eg Eg 1.42 Eg
36~48 1.70
mg/kg 48~60° ND ND 0.63 ND
60~1722 ND ND 0.50 ND
It &t ND 4.26 70.7 1.20
0~12 0.63 2.28 31.1 0.44
12~24 0.53 5.78 27.8 0.41
950 24~36 ND 1.93 8.95 ND
malkg (K 36~482 ND 0.21 1.00 ND
48~60~ ND 0.12 0.56 ND
60~1722 ND 0.09 0.41 ND
aat 1.16 10.4 69.8 0.85

ND : # R AR
O PR REIRE DMEN T2 O T T, B I3HEEME

@ i

FHA% 72 FE O R L OFE R PRI RITE 17T IR STV 5,
PR HEEERIE 76.1% TAR~82.2%TAR, #HHEM =X 16.0%TAR~21.6%TAR
Thh, FITRPIZHRE ST, B5% 12 R CIRHAER G TlX 62.3%TAR
MPRAAIZHEI S 7=, SHER STl 34.5%TAR TH Y, SRR GRIT

IR EHR G LD O R PPN OR0ED > T2,
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F11T RERTBREOREVEFRHRE (KTAR)

. B ORI | 25 me/kg (KE | 250 mglkg (AT
(FE[H) JA(E
0~12 62.3 34.5
12~24 9.54 34.5
24~36 1.42 10.9
07—9%§&&A@0 36~48 1.70 1.21
i 48~60 0.63 0.68
60~172 0.50 0.50
aEr 76.1 82.2
0~24 20.12 12.80
% 24~48 0.84 2.66
- 48~172 0.59 0.58
aat 21.6 16.0
FEA My OV — T A 72 0.77 0.64
A& — VYR 72 0.94 1.93
CXil 99.4 101

(4) TOHOHAR
=rZEV L. Ty B RO XERIZEW TR 6-CPA (2 s,
AXTIE, = h 78V U BEHEEDDRS ES 80%NRFIZHRHY 6-CPA (EL&
LTZ U Uaak) LTt 7y NTiE, DEOREHY 6-CPA 2
7V AL D aE R T, (BH6)

= NIV COEERNICEIT S FEREBHRKIX. FU 7 aa X F RO
B~ 1 7 AL K OINAK3 flZ L D) 6-CPA AR TH Y, =Dk, 7'V
VURARITZ ) AR EER L CHRIEEN D LD EE X BT,

6. [MEHEHRE
(1) SHSEER @O&s5)
=V (JRIK) OF vy b TR UBFROENALE Y b E T2k
BB (ROEE) N FEE I 7,
FERIIER 18 ITRENTWD, (B2, 5, 11, 27)
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x18 At

sHRRESE (BORkS, RiEK)

B TE LDso (mg/kg A )
FERI - TUH G it B SN
#eh&  126(En#A), 252, 500, 1,000,
2,000, 3,980 mg/kg (A
SD 7w ha
i 5 D M : 1,000 mg/kg ﬁiﬁiifﬁﬂ 22PN HH i
Wistar 7 h b 1,070 | 1,230 |900 me/kg RELLETZIR
(ﬁg %7) i : 2,000 mg/kg RELL ETEIR K OHAL
- TEE R
ERE : 1,000 mg/kg RE LI THET
¥H5 252, 500, 1,000, 2,000. 3,980
Swiss ¥/ A b mefkg T
1,000 mg/kg AR ELL TR TEH]
55 : 252, 500, 1,000, 2,000. 3,980
mg/kg (A
NZW 7 %% b
MERESS 1 DT 713 ¢ HERE © 1,000 mg/kg REELL FC R, B
(R 27) Ko OV IE;
HERE 1,000 mg/kg (KEE DL ETHETf
B H&E 252, 500, 1,000, 2,000, 3,980
Hartley £/ &> kD mefkg A
252 mg/kg (KELL | THT
WL L TCa:a—yll: 7 F=9:1, b 23—

o WERERG RN L

7. BREEEHR
(1) 90 BEMEZRMESHSAR (5 H)

F344 7 v b (—REMERES 10 PT) 2 W72 IREEE 5 (K : 0, 10, 40 KO 120
Z L5 90 H [ A B

mg/kg KE/H) |
BEBREI TR N5
40 mg/kg (RE/H & HREOMEREC

D Ix) A ONZ /N EE L fﬁtﬂﬂﬁiﬂ@ﬂﬁkﬂmu oY dWil/AN
AALZERI N T A —Z DZAL K O B R 2K 23

HIGEEIETH D EBER DI,

KRBT, 40 mg/kg RH/H UL ERGHEOHETE R 7 v —8, BIKME

Dﬁ%i));@ﬁm é j/bf\_o

PEATRIEER 19 1ITRENTWD
. TR e LB EH AN (M CIX e E &
T et 2 s 4™ % I
RO ORI &6,
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PEMEDOREFERIINSE N ME CUTN RS E B aBZILENRO LN &b,
MM R ITMERE S B 10 mg/kg AE/BE THDH EE 2 LN, (M6, 7. 11,
28)

=19 0 BHMBEZIMEEHE (S b)) TROON-FHMRE

e 5RE Ji3 i

120 mg/kg RE/ | - KERDEE 91 H) - ARERA (G- 42 H LARE)
H - RBC. Hb } X MCV b - RBC. Hb } (X MCV b

- Alb & O T.Bil #4410 - TP J% O T.Bil #440

B K OV #set e O EE BN | - BFLLEEE N

o /INBE ERUCME TR AR o JIFHseE R ON e B B 1

- M ZE fa b (R RG2S 1E) o /INZE A OMPE M A E R

- MR ZE R b (RE A 22 1)
40 mg/kg (AE/H | c Br7o—F < ITALRANE B Rt (IR
LAk - B IRARE ZE M O R RSN
R R L A A el £E

10 mg/kg KE/H | TBIERT AL L T R L

(2) 90 HEESMSHHEER (TVXR)

B6C3F1 w7 A (—HMERER 10 D) & W 2iREE#E S (5K : 0, 200, 300
() . 400, 600 & Tr 800 (M) mg/kg A/ : FHMRAEIEILE 20 B )
2 X% 90 H R AR it S vz,

#£20 90 HEBEZMEEMEHR (IYVX) OFHREERE

¥ 5 (mglkg A HE/H) 200 300 400 600 800
IR IAE R | M 196 294 394 542
(mg/kg KE/H) | M 196 389 516 616

S EER L

KRR TRD LN BRI RIEER 21 ITRSNTV 5

200 mg/kg R/ H & GHEOMEMEIZ, FIRO M & O EH N N/ N EEF
O R VO R AR K 2358 6 %mi VAN 57l S 9 W IR B =X | st 1 D P
A= OB K OYFEH R =L DNFRD BN -T2 2 o h | a2 LT
borEEZLNT,

600 mg/kg A/ H UL EFRGREOMERED 2FIA, RBRFE T £ TITHE C ILPESE
TYhHA LRI 722, 400 mg/kg (K H#GREIZBW T, ISR O & Ot
HERD D, METIE O L O E &R 3580 HALTE S, B R R &
DEENH NIRRT Z e, MERGICLDZELEBZ bR o7,

ARFRBRIZIV T, 300 mgrkg K/ H UL L0 GREORE K O 400 mg/kg A5/ H

2 600 mg/kg R/ H LA BB GREOMERE T LT, IR, MikAAOMRA, Mg b 2Rk e OYRE

FHAR S RORRA S S LR o T,
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P G- D M CRTRB D ek K ONEL BB HEIN . T 25 A b 55 23 58

WO LN ENnb,

BERFPERIIMERE & B 200 mg/kg RE/H  CRAMAERE © 196 mg/kg AE/H)

ThoHEEZLNI,
(JF 5 e o BB A

(=W 5, 7. 10, 29)

WZBAT oL, 2 ofhoRER [13. OLUR] #&H)

90 BB AMEMRER (Y IOR) TEDOoN-FHEHRR

B hRE

i3

e

800 mg/kg A/ H

C[FE B REHR, AR ARTR] X I
oA L& (ep], 5 4~8 H)

- REBED @S5 H)

600 mg/kg {AH/H

SR (PP KD VIR, ARRIR]

(U0 &R (s, 5 46~54 H)

- (REED &5 5 B L)
- fEE R (B 5 40 B LK)

[R5 ghR, (KRIR] (4
i, #&5H 38~41 H)

- REBADHE 5 H L)
- BRI (5 26 H LR

400 mg/kg AHE/H | - Hb & O Ht b - Hb, Ht } O PLT i
- ALP #4hn - Ret XX WBC il
« FFRIEMEAM IR K OF 27 > ox— | - ALT #8)n
il Ry s - Glu, TP. Alb }x T} A/G Eeidid
- A T o it K OV B S8 N
o ANFE L K VOB ME TR A AT R
- MR ZE fa Ak K OVELHI o B 41
- FFSRAEPE R IR ) OF 2 > 23—
[REE S
- BESME I U
« PHEL R ONF- B TR A 2/ 54
300 mg/kg {K&E/H | - PLT Jgd
Pk - ALT #5800
o [t K OV EE S8 0

 INEEHLLE K OV ONE TR AE R
- PR aZE fadl M O Bl sE

200 mg/kg A< H/H

TR L

mIEFT R L

[]:

FELEY) TR DT T

(3) 0 BEEAHEURER (41 X)
v— 7R (—
mg/kg KE/H)

REMERESS 4 U8) 2 W 7oiREHR S (5K 0, 15, 40 KO 75
(2 &% 90 H LG B tEaiR 2N i S Tz, 7288, 75 mglkg 1K

H/HBEREOMERECE LW BB N A LN L, &5 49 H LI
275 50 mg/kg RE/HIZH U Sz,
KGR TR b EmMEIT IR 22 IR TWD
AABRICEB W THIRLSMIGED b B0 £ X, = F FEU UERBEBALR

B BHI G DR APENME T L7272
ThoHEEZLNI,

725

El_j AN

(B2 6 SHIZRBIREOE(LICL D K

ARV T, 15 mg/kg IR/ A UL EF 58 O #ERE TP AR R & OV fadk
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SROONIZZ EnG, BEMEEIIHERE S b 15 me/kg FE/ARWTHL &5

z %;J“Lto

F22 90 BREIBAMSEHAR (1 X) T

(6. 7. 10, 30)

mObn=-EERE

SR s i3 i3
75/50 mg/kg (AHE/H 2 | - PT &R - PTiER
« TP }2 O} Ca JBirb - MCV 4
- BB A/ R « TP & Ca

» ATAL PR i K B e B N

¢ D' mﬁﬁ/)ﬂi/ﬂﬁk
* AL PR E AR R RS BN

40 mg/kg RE/A LA E | - (RESEINIHIGE G 1TELEE) | - REEINIH S 1ELDE)
- FEEH B (B G- 1 L) - FBE R (B G- 1 ELARE)
- RBC., Hb U MCV b « RBC }% 0% Hb b
- PLT #/m - PLT #4/m
- Alb J5i/b - Alb /b
15 mg/kg RE/HLLE | « ALP 840 - ALP #4H0
o JIFfsE R OV L B BN o JIF#EeE B ON e B B HE N

- FRRARAE R K OV Rk (/e o

OE, NEERRTES, ONEME)S

. Hﬂﬁﬂﬂ@ﬂﬁk&()\ EHa b (N EE

D, ANERRRTE . OYEPE)S

S RERHRE IS S TV RS,

a: &5 49 HLI, 50 mg/kg (RHE/HIZEE

8. BiESHURREURISA LR
(1) 1¥MBRESEEHER (1 X)

E—Z R (—

mg/kg AHE/H) |

FHREGMFTRD N
15 mg/kg RHE/ A ¥ 5-HEOMEREIZ BT

DL E B DD I3 B IVTZ I,

ARG ORBLEE 2 ORI,

HEMERES 4 DC) ZHW2iREEHR G (5K 1 0, 0.5, 3 KM 15
2 X5 1 AFERIEMEE MR I S vz,
FHMEFTRIZE 28 I RENT WD

(G

T B IMIEAALFH ST A —H OEAL K O BARRR = B L0358 D S o 7
ZEnn, mHETRE Loz,
AFBRIZEB VT, 15 mglkg R/ B B GREOMERET ALP & O T.Chol ¥4in, JF
fig D HE % K ONE B S H I NS IR RS F8 O vz Z & D M T

HEL b 3 mgkg KHE/HTHDL EFZX BN,

(M 5~17. 11. 31)

& 23 1 FHBEMEMEHER (X)) TROONHMERR
S Riis 1t i3
15 mg/kg A8/ H * ALP % U* T.Chol #4/1I * ALP % U* T.Chol #4/1I
« FFAeEse e OF b B N « BT Mo OF e N
- PP AE R ONFEFDPE R OY |« PRI AR R CINIE Al R O
/NEETH)S /NEE TR ONE OB
3 mg/kg RE/HLLT | #PERT R L T L

D EATRREIL I S AL TWVRWDS, B G- D5
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(2) 2FMEESHE/RLAAVEHERER (v )

F344 7 > & (FH . —BEMERES 50 DT, FERE . —FEMEES 10 8) 2 AW
IREEE S (5K : 0. 5. 20 X160 mg/kg (RE/H) 12X 5 2 EMIEMEFEME/FE N
ANEDFEFRBR DN it S 7=,

B GHETRO DIV BT A GEEEERZA) 135F 24 LT 25 12, BlEIZE
F DRSS 13 ER 26 IR S LTV D,

60 mg/kg R/ H & GEEOLETBIENFE O bAoA, TR IC B
Taw 77U DOILENHERINTEY, B M7 2B FHERITE VL
EZz b,

20 mg/kg RE/ A B GHEOREICI VT, IHBOM s & Ot E EHEINAFE O i
7o, 2 R 3 5 MRA LT N T A — & OB K QR BEAR AR 2022 (b A3
RO LN T=Z hn, MSHEELTHD EE 2 bivZ, 60 mgkg KE/H
P GRECIE, BECFURMERIESS (BRBE 3 B, BRde 3 1) OIAEMERMMNFED 5
VT, ZOEEITT > NOREIZRRENR aqe /7 m 7 U UBIEICEE#E L2 DT
bHdEEZBNT,

ARBRIZIB VT, 20 mg/kg (RE/ B L BB G ORER Y 60 mg/kg (KE/H & 5-
FEOMECIREINIMEIENZRBO bz 2 &b, EHRMEEIIET 5 me/kg KE/
H. #<T 20 mgkg AE/H CTHDHEEZ BN, (B 5~7, 11, 32)

&24 2FREEMEE/ENARFHFEHER (S ) TROOINEEEME

(GEfEBEMHRE)
BehRE W i3

60 mg/kg ARHE/ | « FET-RINN(46%) - AREHININEIER G- 49 B LARR)

H - MCV /b - ALT., BUN KO T.Bil /1
« ALT X% O BUN #8/0 - TR OV ffsed Je OV ELEE G N
-« Alb X OV TP i o ZINBE MR S e A R
« JRICEIKT - ANEEFULMERT I 22 fa e (TR A 42
- B K OV EE B N )

« FF R ORI Aoeh K O BE B BN
o /INTE O TR R A K
- /NEERUOPERT RIS 22 fa L (TR I 22

)
- R PEES T EE O AL
- FJLRFR IR A
20 mg/kg KE/ | « REHEMMHIERE 595 B L2 | 20 mg/kg K&/ H LT
HLLE - RBC & O" Hb JE/ TR L

5 mg/kg (AE/H | BIEFT A2 L

a: 60 mg/kg RE/H OIETIIHE G 483 ALIRIZE D Hiviz,
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x25 EBHSHBETROONEEMERE GEEEMRE)

51 Ji3 i3
60 mg/kg K/ | + MCV 8/ - JHFf ek K ORbE B e N
H - BUN #411 - B E SN
- JRICEIKT o ANFE L T AR AR AR S
- JIFHEsE K& O L EE &N - ANFEL IR 22 R b (R G 42

 ANBE LT AR RS

- NEERUDERTRE S 22 fa Ak (IR I 22

) §

) §

20 mg/kg &RE/ | - RBC O Hb J§/ 20 mg/kg (RH/HLL T
HLLE MR L
5 mg/kg (KE/H | BMEFTR 72 L

$ORERHRE IS S TV RN,

kG ORBEEEZ BN,

&2 BREICHTHIESREHEE

PERI Jii3 il
¥ 5.8 (mg/kg A HE/H) 0 5 20 60 0 5 20 60
A BN AL 50 50 50 50 50 50 50 50
R ARECR A, JRE) 0 0 0 3%1 1 0 0 0
R i RS . TR 0 0 0 3*1 0 0 0 0
R E ARt 0 0 0 6*2 1 0 0 0

*1:p<0.05 (Cochran-Armitage f&# &)
*2: p<0.05 (Yates flilEH A M E)

(3) 2FMBLNAMRER (TOR) @
B6C3F1 v A (R . —FEMERES 50 PT, M2 8E « —BEMERES 10 JT) 2 H W
TIREE . (JFUR : 0, 5. 25 ROV 75 mg/kg (KE/H) 12X D 2 RN AMER

B S hilE S ALz

FEEGHETRDO LN

FEATRILE 2T IOREN TV D
75 mglkg K/ H #5-BEOWEIZ 35\ TRFIBO M B OV 5 07358

L NSV AW

RN REAR RV ENRD DR T 2 D MG L TH D EBE R D

iz,

ARV T, 25 mg/kg AE/H UL &S EEOHET T.Chol JE/,

WERE T+

"HRIBAREIR D B FRIEAENRD DT T LD | EEEMEEIIMERE S b 5 me/kg (AE
IR THDEBEZ BN, R

PRI
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x21 2FMELAMRER (TOX) OTRHoN-EHMR

B GHE Y3 i3
75 mg/kg M/ | - ALT 840
H o Pkt J ONL B B 0
o /INZRE R C A R e e R
DEAY
25 mg/kg K&/ | + T.Chol JH/ - + R A R TR A
AUk -+ Rk SRS
5 mglkg K/ A | mlEATRLZ L BT L

S MERED 25 mg/kg (RH/ H G TIIMAI AR BRIV, ARG OEELEZ L,

(4) 2FMBENAMER (THR)

B6C3F1 v 7 A (FH#f . —HEMEMES 50 DT, Fraff « —FERES 10 I8) 2 v
ToIREEEE S (FUA : 0, 125 Y250 mg/kg (REE/H) 12 X 5 2 4RI AMERRBR
MNEE STz, FEBEOIIEN, ORI HE 1% LT PCNA o 4utt 21T\, Ao
B 2 JE LT,

B HRETIRD BT MEAT I3 EE 28 10, ERAMEILER 29 (IRENT
WD,

125 mg/kg R/ H DL EF GRE Tk, MEREC AT IRIE & ORI E FLEEE, ME iR
iR« = — RO MR DT A EHRIN TR BTz, BIR « ~—F — RO MRIED
BNz HOWTIE, WTFNOHEGEICB W T L 5T — % OFPFHN3 T+ O fE
THHHLOD, MIKEGORBLEZ DN, —FH., N—F—RIT >\
ARlBasTHHZ &b, B MIBITH2EEFHERIFMEN B2 bhiz, £70.
125 mg/kg RE/H DL B GREOMEMET, /INERODEEEET O IFIIZ PCNA Btk
ROWIDNFE D b,

ARERIZIB\N T, 125 mglkg RE/H LA B 5RO MEMECFARIAE I X OV
JR S ONZ + —F5 1 S OV2ERG O b Rz AR Ze il i p L VB R EE 378D B i
2 emnb, EEMEEIIMES S 125 mgke KE/ARMTHD EE2 BN,
(M5, 7. 11, 34)

(IS D J ARSI IC B D atid. £ ofoiRb [13. (1) @QKUV@] =%
EEY)

3 ABRSEHEAERIC I D B6C3F1 w7 A, M, xFRREEIZIST BB IX 2/50~7/50 4] (1983~
1995 &, 14 #BR)
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£ 28 2FMESAMHER (IVR) QTROONEEMER EBESEMERE)

B Jai3 i3

250 mg/kg 1A/ H REBE I G- 19 B L)

125 mg/kg AHE/H UL E - et e OV B 2 HE - e e OV B 2 HE
o /NZE UM AR AR AR o /NZE AU AR AR AR R
- AR faqbs - AR ZE fa ks
- R AR ST - FH i 5
- FFONEPERE - Hi E LR T A
- BT RS T K - RS S ONZE GRS I L R
-+ T FE I S ONZE Rk I L B fuZefafb, A& OMER

faZzehudl, A& OHER

§: 125 mg/kg (KE/ A G TIIMEHERAERZIT RV, MikkbGORELEEZ 2 bNI,

£R29 YOR2EMENAMREBROICE ITIEEREEE

~ e 5 (mg/kg R E/H)
Pt 0 125 250
i 10/50 2/50 17/50
L i 13/50 13/50 10/50
Jii2 24% (12/50) 38% (19/50) 90%* (45/50)
S
TN L ki3 12% (6/50) 54%* (27/50) 64%* (32/50)
il 14% (7/50) 6% (3/50) 24% (12/50)
R
A e 0% (0/50) 2% (1/50) 4% (2/50)
i 2 JAi3 2% (1/50) 18%* (9/50) 24%* (12/50)
Shbate M 2% (1/50) 16%* (8/50) 42%* (21/50)
e e | E 0% (0/50) 0% (0/50) 6% (3/50)
TR R g 0% (0/50) 0% (0/50) 4% (2/50)
R O;E?jﬂg TR 2% (1/50) 16%* (8/50) 18%* (9/50)

*:p<0.05 (| =—VHIED A “FHIE)

9. MREMHER
(1) SHaESEEER (Sy k)
Fischer 7 v & (—REMERES 10 PT) & F 7= LAl R 0BG (5UA : 0, 16,
80 KN 400 mg/kg (RE, TAELEE : = — M) 12 X 2 2R BB FEhE S
7=,
BIGHETRO b hEgT iIT#& 30 I RSN TV 5D,
WTINOEGEIZEBWN TS, MBS PR EIC B D TRER 51T D%
BlIBOonRnolz,
ARFERIZEB VT, 400 mg/kg REE P GREOIECEEE DR R K& OY H % E B s
23, 80 mg/kg RELL LR GREOMECHBEELD DB DO LN Lnn, &
TR T 80 mg/kg (A, MiT 16 mgkg AETH L LEZ BN, (B
11, 35)
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F30 EARESEHER (Svbh) TROONEFHEMRE

& 57 i3 i3
400 mg/kg A E - IRk () 91 - RER (R ) S
- HREB) RS2 - AT W e e e (R ) §1

- IR A PASH
- iRJRs
- SERE A OGN

80 mg/kg AELL | | 80 mg/kg KELL T - H FEEE) 2

16 mg/kg AR EH wMEATRLZR L mPEAT L7 L

S BRI BTV, RGO ELEZ LN,
2 MERERNCHEHR EILEB SN TV RV, Bk EORE L2 2 T,
cWTROFRMEAT R b RE5UH (&S5 6 %) © FOB#IZICBW RO b,

(2) 90 HEESEMESEER (Sv M)
Fischer 7 v & (—HEMERES- 10 TT) % W 2iRAEER S (FUA - 0, 10, 40 KT
120 mg/kg RE/H : EHRAEEREITE 31 28) (2 X% 90 A MHEaMEhRE
PERRBR N 26 X7z,

#&31 90 BREIBAEHESEAR (Sv b)) OFHREERE

# 51 (mg/kg RE/H) 10 40 120
SRR AR R VA2 10.2 40.6 122
(mg/kg KE/H) i3 10.0 40.2 121

B GHETRD bV EERT IR 32 IS TV D

WTNOEGEHIZRE O T MR =R u\fﬁaﬁ:&fﬁ
BIIERD Lo T,

AFBRIZE VT, 120 mg/kg fZ!KE/EI3&“5%‘mk&?“&’@ﬂ?%@ﬂ&(ﬁtb%%ﬁﬂm 7
B IS K OB RE B IS E O ST Z v h, EEMEEIMERE S © 40
mg/kg (RHE/H (K : 40.6 mg/kg KE/H ., M : 40.2 mg/kg (AH/H) THDHLH
bz, (B 11, 36)

F32 90 BREIHEIAMEMESEHAR (Sv b)) TROHONEEEMR

B Rk Ji:3 i3
120 mg/kg A=/ H - REEINENEIBE G- 2 EARE) | - RS & OV EE S N
- BEERD G 1~8 HEKE) | - EHBHEMES NG G 8 KT
- JFfase K OVE B B 0 13 3#) §

- B IEERE (RS- 13 ) S | - BRSEBEEMNGR S 13 ) §
- H3EBEINGRS- 8 L1V 13
i) §

N

0 mg/kg (KE/HELT | BtERTRZ2 L mMEFT R L

S FRBUE LI S TO RV, MEEE £ & DIRIFRE TITAEESRD v, MiEERG 0%
BLEZONIZ,
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10. £EHESHRER
(1) 2HEHKRKMEHER (Sv )

F344 7 v b (—
mg/kg RE/A) |

BRHRETRD DAL B MEAT ALIEER 33 ITRSnLTn 5

AABRIZIB\W T, BEM) Tl 20 mg/kg K5/ H ui&“—@ﬁi@&kﬁﬁﬁ (I Hid B OV
B D K OV EE BN IR EMW ClE 75 mg/kg A/ B 58 CASE S I HI
e OHRRAZEME % 1 5 /J\%q:,b PERFRIIR ZER b N iR D= Z & v D, BRI RIT
RE) T 20 mg/kg (KEH/H THDH EE 2 BN, %

BHENY T 5 mglkg {Zliﬁl ER

FHREIZ X3 2 580

|:m_‘ y) %ﬁfﬁf))o 71:_0

(W 5~17, 11, 37)

FEMERES- 30 PT) 2 W -iREEH G- (A - 0, 5, 20 KM 75
Z XD 2 MAREGHRER A G ST,

& 33 2HAEEHR (v b)) TROON-FMEHRR

. H.P. R . F H o Fi, 12 Fe
B G i i i
75  NEELME~ T - K B0 B | - SR - (KB INEH]
mg/kg | [ AL ZE H | (57 B AR |+ /NEESULMERERAG | o /N EE o0 M A
RE/| AugHZE) RO K | 2R bR | BaAE K
H - RANE EREESE | OV ER RN o JINHE TR T A
o /NHE PR T 22 b (IR B 25
FafE 1)
o NHE PR A
” i 72 a4k (s B
R
) 25 1E)
wy| 20 o R OV et e | BRI L7 L o R OB O] - R R OV T K
mg/kg| VL EEEHIN ErEE BN O\E S HE 0
R EE | o N oL o INEE PR T
H i A
YL
5 TR L BT R L YRR R L T R L
mg/kg
ik &/
A
75 - ARTERIINME (45% 4 B DAK) AR ECERS 1 B) R ORERINH (CE
mg/kg % 4 B LIK%)
U N A - NSETUDEREA | - NZETOERERIG [« /N ZE TP
H faZefa b (IENEZs | Mz fa b (g G| Zefafb(lsiazets) | RaZeafb (g s 2
I 1) 25 ) 1)
)
(20 MR R L mMEFT R L AT R L AT R L
mg/kg
ik &/
H
LLF
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(2) RESHEER (Sy b O

SD 7 v b (—HEME 28 PT) DOHEAE 6~15 HIZHHIR 05 (5A : 0, 15, 50
KON 120 mg/kg KE/H) L. FAEFMERBR i S 7,

BRHRETRD DAL BmEIT ALIEER 34 IS T 5

ARBRICBW T, BEEM TIX 120 mglkg mﬁlaﬁ—bfﬁifﬁsiﬁébnﬁnﬁﬁu A
BREN BRI Tl 120 mg/kg RE/ B &% 58 CHEORAR T DN BEAS A R (JE
W) K OWaE 58 OBLBIEDOHEIMNMNRBD b= Z Enb, ﬁé@@g L EEEN) K
VR E S 50 mg/kg (KE/H TH D LB X LN MATEIEITRO 5o T2,

(M 5~7, 11, 38)

&3I4 FREBEMER (Sv b)) OTROON-FURR

B 5RE FEN) eI - EEN
120 mg/kg (KH/H | - REHEINMHE GEIE 6~9 H) o A E (M)
- EE D (R 6~9 H) - JEhEE N
- MBS W GEIRE 9~15 H) | < %5 5 KO 6 Mgy aig ki
FEEE N
50 mg/kg IR/ H MERT R L TR L
IR

(3) RESHHR (Sv k) @
F344 7 v b (—#fE 30 PL) OMEHR 6~15 HIZHHIRE O &5 (FIK 0, 5.
15, 50 mg/kg RE/H) L. J&AEMERERD I I i,
AFRBRICIBNT, WTFNOBEGEIC O EETRITERD b oo 2 &b,
il 2oy i%ﬁ%&@ﬂﬁﬁ &b ARBR O E A E 50 meg/kg (AHE/H THh D &E R
Sl MHFEEERO N -T2, (BIR6, 7)

(4) RESHER (VYD)

NZW o4 (—BEE 25~27 VC) OEIR 6~18 HIZHGIRE &5 (IR : 0,
3. 10 X' 30 mg/kg (KEH/H) L., FAEFMERBRINEM S iz,

BB TRD DAL BT ALIEER 35 IS TV D

AFBRIZEBW T, 30 mg/kg A/ H &Efﬁi@!%h%fﬁ@ﬁbnﬁn%ﬁtzﬁ Z ik
DOkt K O E SN, B IRICE BB OREAEMHEDOIEMMNED -2 &Enb,
M EII YA ORI E D 10 mg/kg (KE/H TH D LB 2 v, ETENME
TR oo le, (R b5~7, 11, 39)
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F36 RAFMUHAR (VYF) TROHONFURR

e 5% FFEN JEUE - &N
30 mg/kg 1A/ H - REHEINPHI R 12~15 & - A Eh S A AE LN
0w6~19 H)
- JFeser M OB B F 4 N
10 mg/kg RE/H | AT R L T RS L
LLF

1 1. BEEEHERER

=78 COMEE AW EBIRERERRAR, T v A =— XA R —PIEH
Sl (CHO) % H\W 2@ a8 R A BRER, 7 » MR 2 AW ARE
# DNA A% (UDS) #BRiIF N~ 7 A & F W 72/ EaBR & O UDS 5BR 23 F i
iz,

FERITIER 36 IR TV D,

H IR 2R BB (O T TA97, TA98 XX TA100 HRORFHEMALRTFET (T v
M I ANBAZ—[F 89) IZB W THEDORE RN G L=, BRI Thh-1E1F
ZEREFAERQ), @K V@ TIXFR CRRMEORER DG LI, FBMEEA L) -
oo Flo. Fr A =—ANAAX =R HEHIIEZ W 7o\ s - 22N BlBR, &
v MEIREEE T Z vz UDS 3R NS~ 7 R & 7o/ MERBR & OV UDS
R TIIETRETH S22 0 b, AERICBWTRHE L 2 2 BEEEIT VW& H
zZbhiz, (BZMRb5~7, 11, 40~42, 57, 58, 60, 61)
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Fx 36 EiEHABREE (R

N IO RLBRRIE - B 55 S
n IR ZIR Salmonella. typhimurium | 3~333 ug/7'L-— h -S9 : [k
vitro 75 LR ER (D) (TA1535, TA97, TA98, | (-S9) +89 : BhtE
(M 6. 57. 60) | TA100 ££) 3~666 ug/7 L — k (TA1535
(+S9) Z PR < )a
(SR EIN S. typhimurium 0.8~500 pg/7' L — k
LGN 16) (TA1535, TA97, TA98, | (+/-S9) =X
(BW 5. 7) TA100 ¥k)
1B IRZEIN S. typhimurium 1~500 pg/7' L — k
75 B ER O (TA98., TA100. TA1535. | (-S9)
(217 40) TA1537 ¥k) 10 ~ 1,000 pg/ 7 L — k (=X
FEscherichia coli (+S9)
(WP2uvrA )
18 )F229K S. typhimurium 7.81~1,000 pg/mL(+/-S9)
I HABR@ (TA98. TA100 ¥k)
(Fluctuation Ames =4
Test)
(B 58)
BAS 229K Fx A =—ANLAZ— | 20~100 pg/mL(-S9)
75 FLEABR IERE P 120~200 pg/mL(+S9) Expr:
(ZM 5, 7. 41) | (CHO/HGPRT
UDS Bz 7 v ARSI 0.023~23 pg/mL o
(B 5, 7) -
n /R ICR ~ 7 A(E##) M - 800 mg/kg 4 E (MTD)
vIvo (B8 42) (—BEMfERES 5 D) (EA[ERE 5 24, 48 KOV =
72 WERE 14 2 Bl R
UDS ik B6C3F1 ~ 7 A (IFfii%) 125, 250 mg/kg A
&M 57, 61) | (—#kE 3 D) (HLlE ek 2~4 HFfH] -
Fe TR 12~ 16 HEfEI 7% (TR -
)

+/-89 : RETEMLRIFAE T R OHAFAE T

a: TA97, TA98 KT TA100 #RD+89 (7 » M 5%, 10%. 30%K O~ LA X —NF 5%, 10%,
30% &) IZHRWNT, W< DMD S9 ST THIEHIERAETH 5 BIRAL R 2 7 =—$ D H
EARFRYZREEIN A P DAL, GPESUISRGE &I S 7oy, T IR 6 L TA9T TiX 1.9
fEEThO, TAIB TiE 3.5 £ TD, TAL00 T 2.4 fFE TOHMTH 7z,

b TA98 FR(-SONTIW\ T, BIRA T = 1 = — Y IEB IREEIS R L 2.56~2.6 fEISHIIN L7223,
B R MBI OB HIE I E (3 f55HE) LT Th o7z,

BEEE, BRAIXKEEHR
SHESMERR BEESRURAIKCE)

=r7E Y (RAETRAD) oftEEriati (REEGKOBRANTZSE) 72
Feht < iz,

FERIIER 3T IR LTV A,

12.
(1)

(M 2. 5, 11, 43~46)
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31 AMEHHABHE BEBRERURAKCE. EAITEHA)
&5 B4 fl LDso (mg/kg A ) - ST
gk | v - o I i BRI NIIER
MERE © 2,000 mg/kg {AE THE
NZW 7 %% IR, BARAL T K OV o R
s34 HERESS 5 P >2,000 >2,000
(B 43) MERE - 2,000 me/kg AE THL
i 7a L
FE;{; é Z ITE a LCs0(mg/L) MERE : 2.75 ppm THEIRZ: L
(B 44) >0.03 >0.03
- Z%%‘;‘gﬂb (>2.75 ppm) (>2.75 ppm) | MERE : 2.75 ppm THL A7 L
HE ¢ 5.14 mg/L T—B§AAER
- Dk
FE;%; . VE i 5.14 mg/L T WHOIKE
(B 45) >5.14¢ >5.14¢ JD e O P A2 DTG
F&]\ = 4.\‘\ "
<BERRE> HEHE - 5.14 mg/L “CHE Ll 72
L
1 : 5.65 mg/L Ttk
Wistar 7 & kb N
%%;ZEHE\ 26[)13 -5 65 - M : 5.65 mg/L TIEIRZ L
<BEEE 5> WERE - 5.65 mg/L THL-HI72
L

a -

(FRR) 4TI &

b x7w Y, 4 BEEEEIE< #&E
o WHFIZ AR (AR E 17.5%) | EI3RAIE L CoRE
d: BUFI A TR (IR EE 25.8%) | B IZ8UAIE L C o

(2) R - BT SRE1MER U E W BRIEEEER
=rT7EV Y (JFIK) O NZW 7% F T2 IR R K OV S — vk
T R S S i S ALz
IR— MR BR CIx, IRk (7 HETICHE) |« ARBE®R (14 BIZHER)
FOVEREESE (21 H £ TITWHR) MeBd BTz, R8RS MERRER Tk, Ml g
DORLBE N QMR FE DRI RFRO BTz, £z, BIO GRS RERTIZ, o072

RLEE & AR BE DV NGR D B ATz,

Hartley £/ v b & AW BEEAEMRAER (2R Maguire 1£) 233 S,

;:ﬁlﬂil:%&j: @7’[‘%“(“% D f:o

(M2, 4, 11, 27, 47~49)

= RV VRERSOT v 7 ROYBEFERMEEIC LY | EERKTIREDOT T v Y VSR

TEXRMhoT2Z b, 2EEEE LT,

S WA Z MW THDL Z b, BEERL LT,
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(3) 2 HMEREEREERER (YY¥)

NZW o3 (—BEMERES 5 J0) 2 W=k s (R4 - 0. 100, 500 KX
1,000 mg/kg (KE/H, 6 FEE/H, 5 HRAR) 12X 5 21 A HAVERE EERER
ANES TRV g Wi

BB GHETRD DIV EERT AIE&R 88 ITRE T D

1,000 mg/kg ﬁtﬁi/af%fiﬁi0)ﬁﬁ#&7:ﬂ$ma0>ﬁ%xfléz»ttzgggtﬁﬂnﬁ> N ORSY Wi
3, FFEEtE 2 R 5 MIRAA LR /8T A — % OZAE K Qi BRI 2 L 3 78
DOENIRMDoT=Z EnD, WISHEELTHD EEZ BT,

ﬁﬁ% wf 100 mg/kg REE/H LB 5-HE 0 M C R (A AL 22 52

NEDIADN RBOLNTZZ EnD ., RIEORFTERIC 9 25 B 2 Lk
k%HMm%QWEWXET%ék%KEhROﬁ%\HMmMQWEmUi
&5%@%%?@%&5’&5@%@@% MEREITRO NN b,
—MEMEIT KT D R L & S ARBR O &= & 1,000 mg/kg AEH/H T
%ék%z%nto<§%5\n\m)

#*38 21 HEEAMEESUHER (V4 F) TEROONE-FMMR

B HGRE Vi3 i3
1,000 mg/kg (RE/H | - {0E Gil FH sr) ®
500 mg/kg A/ H - VEREGE A ERAT) ©
Pl E
100 mg/kg {RE/H <A, BREEEREORIEGEH | - WA, R & OJRIE G
oLk AR Hr) 5

$RETRREIXER SN TV RV, MR GEORELEZ BN,

13. TOMDFER

(1) FHIRBEOHKE A H =X LIZET S
2 RN AR (7 R) [8. (4)] IZB W TR &AL Tl lRAE O %
AREFRIA O HBY T, LLTF D A B = X LikBrs i S -,

@ HFrHpREEERERER (TVXR)

B6C3F1 ~ 7 A% M\ 7= 90 HEHEAMEMRER [7. (2)] 2T, MRk s
BT IER 23588 BT Z &b, il O MG ME 2 MG 5 728, [A]
AR 0. 200 & 400 mg/kg REH/H & 5 OHERED /5 LT FgO <7 —7
S BN L, A~ — 7 —Ki-67 & AW s R b e e T b
72,

KR BEREOMERERITE 39 ITRENTWD

4mn@mgm@5&5ﬁ@% wa%@mwmﬁimﬁﬁbt =N

P BTz, MEZ IS TIXBERAR O HE N %%ﬁﬁ%%iﬁ%h@#ot%
DD, R EIEMNRBO bivlz, Lo T, ML b= rT7 ) VEEIT
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D AP O MBEFEE N TUE SN b D EE 2 bz (B 11, 51)

& 39 FHMERIBIEERERREAER (YO R) DR

Pk e 0 mg/kg {KE/H 200 mg/kg K E/ H 400 mg/kg (K H/H
Al o Zay7+8D | a7 +8D | fF% | xa 7 +8D | fEx
/NFEF L 0.02+0.04 0.06+0.13 3.0 0.11+0.13 5.5

i A 0.02+0.04 0.04+0.08 2.0 0.12+0.10% 6.0
KlRE! 0.03+0.07 0.01+0.03 0.3 0.24+0.16* 8.0

EEULN 0.02+0.05 0.04+0.09 2.0 0.16+0.14* 8.0

FNTE L 0.01+0.03 0.13+0.19*% | 13.0 0.03+0.05 3.0

it HR 0.04+0.07 0.04+0.05 1.0 0.20+0.26 5.0
FAMRJE DR 0.05+0.08 0.18+0.18 3.6 0.11+0.16 2.2

PR 0.03+0.07 0.12+0.16 4.0 0.11+0.19 3.7

A 27 1,000 HE/REIS/ BV LS < Ki-67 B ERF AL O S 8 —1 o K
TR REEI R D AR R
* : Dunnett’s test (p<0.05)  SD : fE#E{R =

@ HEZSREOERAMFRE (TOX)

B6C3F1 v 7 A (—#EfE 6 iX 9 J8) Z vz 7 BRI XX 14 HEREEES-
(K . 0, 75, 250 TN 400 mg/kg MR/ H « FEBARERGEILE 40 Z2/H) (12
K o EMBS AR aER s 3hE S vz, EIEREE L CL 14 HMIREE&R 5-%12 21 H
FEMERI O D2 B G L BENERIT bz, &2 ToEIcx LT, H5HEKT
? 7 HENZ BrdU {21EER > 7B NICHDIAE LTz, lkas B0 E, 5B
FHIRAEFICINZ ., HECE T 5 Cyp BB FRHBL L~/ & 37 ER &K
BrdU BtV A& F5HE & L 7= MIREsEiEE S s S oz,

x40 FFESREOERHEFRES (YOR) OEHREKERE
75 mg/kg 250 mg/kg 400 mg/kg

B 5-HE (LNEEVAE! {RHE/H {RHE/H
(326 ppm) (1,090 ppm) (1,740 ppm)
7 H 65.7 198 294
IR AR R 14 A 58.3 207 313

(mg/kg K/ H) 14 Hf+

21 HHElE
O) : B

55.6 187 335

BHEEH OREFRITR 4L ITRSINTND

W OB GRS Cyplal, Cyplall KO Cyp4al0 OBlaHE L ~VICEH
B BALRRD BV o Tz, — . PROD IEEDEEINIA LN o T2 b DD
250 mg/kg KH/H LA LHEGHET Cyp2b10 OBIRTF BT K O Cyp2b10 %
RIBEOEMPRD b= End, = b7 B T X D RFIEEE A 1
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CAR ZHEN L7=b Dt E 2 b=, 728, 21 HEOEERIZB W T Al WiPE

Hroivic, (ZM11, 52)
=4 FEEREOEARFRET (TOR) OFERBE
B 5
e hRE HEEH 14 A+
7 HH 14 HIH 21 [ RS
JHEHEIEA 6 oy 245 HE N 3/6 [t 0/6 Tt 0/6 It
0 JER IR R (P DL ) 0/6 Jt 0/6 Jt 0/6 Jt
JHE A e 22 Ak 0/6 Pt 0/6 Pt 0/6 't
mefke /H JF k) 8 (g) 1.35+0.09 1.40+0.06 1.44+0.05
JiF bt #E #:(g/100) 5.49+0.19 5.46+0.15 5.3420.11
Cyplal Bia 1 1.11 1.16 1.02
Cyp2b10i&is+ 4.05 4.45 1.60
Cyp3all &fs 1 0.86 0.69 1.08
Cyp4al0i&is+ 1.32 1.23 1.21
Cyp2b10 % /X7 & ND Bkl L Ellp L
75 PROD i&EME ND 1.0 1.0
mg/kg RE/H | FFHIAEA Ry &8N 2/6 T 0/6 [/t 0/6 Pt
IR AR R (F 25 LLF) 0/6 T 0/6 Pt 0/6 Pt
iiRilinkesotle 0/6 [t 0/6 [t 0/6 Pt
Jite skl 2 o (g) 1.39+0.08 1.4240.09 1.42+0.07
Ji bt B2 i (g/100) 5.63+0.23 5.62+0.17 5.36+0.13
BrdU JIF#H i HE 575 -1.8 -1.1 1.0
Cyplal &+ 1.96 1.67 0.92
Cyp2b10 8151 351 390 2.91
Cyp3all i&fr ¥ 1.38 1.12 1.23
Cyp4al0 st 6.75 4.22 1.57
Cyp2b10 # > /3X7'H ND Bmn+) Ak L
250 PROD &4 ND 1.1 1.1
mg/kg (KEH/H | FFHIRAA R 5y ZE 8 0 6/6 /LS 4/6 JIC$ 2/6 L
JHEHERR B R (Hr & B LLF) 6/6 [/LS 6/6 LS 0/6 Pt
iiginEctiotle 3/6 LS 5/6 LS 0/6 Pt
JHHe sl B (g) 1.59+0.08* 1.69+0.06* 1.47+0.09
JiF bt FE #:(g/100) 6.56+0.18* 6.76+0.15* 5.50+0.25
BrdU JIF#H it 575 2.0 2.4%* 1.1
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Be 5
e hRE HEHE H 14 A+
7 HH 14 HIH 21 [ RS

Cyplal Bt 2.03 1.87 1.04
Cyp2b10i&int 716 1090 2.70
Cyp3all &fn+ 1.51 1.19 0.88
Cyp4al0i&int 5.19 2.91 1.33

Cyp2bl0 # > /37 '& ND M) A7 L

400 PROD & ND 1.0 1.1

mg/kg IRE/ A | FFAIAEAT R oy 28 8N 6/6 /LS 7/9 PLS 0/9 It
JH AR AR R (P2 DL F) 6/6 /LS 9/9 JIC§ 0/9 Jt
JFHmAEZE faql 6/6 /TS 9/9 JIts 0/9 .

JFh st B B (g) 1.86+0.17* 1.97+0.15* 1.51+0.18

JiF bt #E #:(g/100) 7.64+0.35* 8.12+0.36* 5.65+0.31
BrdU JH e S ey A 4.3% 4.9% -2.9

- K5 FFEH . PROD {&1E M Of BrdU FFAIRBHIGEIEE L, *IREEA 1 & L-BA 0

- Cyp2bl0 # U NI EIZ VT AZ T 0 T 4 v TR X B EVERI R

* : Dunnett’s test (p<0.05) ND :
SRR IR M ST VRN,

e

AT G- DR

L 22 BTz,

® PF4HRAETED /n vitro kB ER (R9RRUE R)

IR R A DMERBE PG (w7 2) [13.Q@] IZBW TR LT~ T AT
MICHIT A= F 7Y ORIEHEEEEIC DWW T, B h~OSMEMEZ AR5 72
B ICR ~ U AFMRFHE L O e M RIRIFRIAR &2 L7 2 SR (EAU)
DHLY IAFZ R & U 7o Al HE G P oD P Bk 23 S < v 7=,

FRIIE 42 1 TRENTVD

~ AR TIE= TV ) VRLBRIT I o THREFREFE MIEE S AL 08
AR IR IR B e o7z, (B 11, 53)

[=iks

F42 IOARVE FFHRIETEE OREME

EdU [54:#0ia£%/1,000 Az
AL (CF¥fE+=SD)
~ U AR =R

YAt iR (DMSO)2 12+7 9+12
PRI (PBS)P 15+12 12411
=rZ7¥V > 1pmol/L 13+7 2+1
=rZ7¥E VU 3umol/L 17+14 10+13
=rZ¥ V> 10 pmol/L 28+1% 7+8
=rZ ¥V 30 umol/L ND 13+13
=rZ7E Y 100 pmol/L ND 10+6
Bkt FR(EGF 25 ng/mL) 58+1* 52+6%

EGF : FREREF, SD : iE#ERZE. ND : O lfazrtEo 2o
a: = h7 B U OuEEx R

b EGF ORI

* : Dunnett’s test (p<0.05)

Ginl ke
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@ CAR/ vyo 7T oRERVHER
~ U ADRFIIZIE AU KT N2 B CAR OG A2 LT 5720,

CARBH#E (% / v 7 7 v h &H7- C57BL/6NTac~ 7 A (CARKO ~ 7 R)
K OFRRFEOEFAR <~ 7 A (WT -~ R) & e A 1= X L BN Eht S vz,

CAR KO w7 A (—fif6 L) MOWT w7 A (—RifE6 L) I, = FTVE
U % 4 HRENRAERYS (JFK : 0 KT 250 mg/kg RE/H : MIAEEEITE 43 &
) Lz, WTFho@t ., #5870 BrdU 2B ER L 793R FICHDIAE R
7o DEEREEME, JWELARF RS TN 2 <. FRIC BT 2 % FE Cyp #fs 1
FEHL L~V O BrdU BV JAA 2 FEEE & U 7 MR By 1 23 I S A7z,

43 CAR/ v I 790 IR ZAVEHBRORKERS

. 250 mg/kg R/ H
B (1,530 ppm)
PR AR A & WT <= 7 & 9293
(mg/kg A/ H) CAR KO ~ 7 & 217

() : BEPRR AR A

FZREHEH OFRERITER 44 ITRENTVW D,
CAR KO ~ 7 2 Tl, AR 3N TH KA B BE K OB Gl TE M oo #50

DO BT, Cyp2bl0HEE L~V O EERD LR o2 b, = 8T
v Y U IIER OE T IZ CAR BRIRIEMEL DN M ERRE LRI L TnDH b
DERBEEINT, 2B, Cyplal BB L ~)LOHENNI LIVTZ0, T OBRIL,
JFEEOHEICHAIIE R Z > T =2 & 2vh . CAR RIS S L 7V vl
M (RIEM) FERFERCTh A RENEVL DO EE X 6Tz, (B 11,

54)
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=4 CAR/ v O 7T ORERAVEHBROEREE
0 mg/kg {AH/H 250 mg/kg A/ H
BUE /R A H WT CAR KO WT CAR KO
<A ~ A <A <A
JHf skl B (g) 1.36 1.21 1.63* 1.45%
JiF bt :(g/100) 5.81 4.97 7.21% 6.10*
JHEAR R A R 53 S5 N 1/6 T 0/6 Pt 5/6 /TS 0/6 Jts
JHER e A R (R ~ R ) 0/6 [T 0/6 [/t 6/6 LS 6/6 /LS
JHRE A 22 R b 0/6 Pt 0/6 Pt 5/6 /TS 6/6 LS
Cyplal Bis 1381 1 1 2.7 104
Cyp2b10i&in 135 1 1 494§ 2.2
Cyp3all Bin 138 1 1 2.2 2.6
Cyp4al0i&fn 135 1 1 1.5 2.6
Brd U JITH e 4 HEy G 4 1 1 1.5% 0.8

* o PRREEICK L CAHE (Student t-test, p<0.05)
D EHRRUE X FENE S AL TWRW, MRG0 L Z X bz,

<A IRIE DA A 7 = X AT BRSO F Lo >

=MV EERE LI~ U AT, ML O BEFETE O & OB R
Mz, Cyp2bl0BisT DR A3 BITHE L Cyp2b10 # o /X7 E OHIMAYT
bivie, Tk L, =BV 25 L7 CAR / v 7 7 U h~7U XD

TIZ, A O BEFETEPETCHE K O Cyp2b10 a1 DR B ITTHEITRO o
oo ZTNHDORERNG = N7 BV N2 X DM RIER 7 OER# 1213, CAR
BN LTy T B ERE OTEHALAE S L Tnba b0 &E 2 b,

F72, vU R L NOFIICET D invitro lWEGABR ClX, = 7B U X
b MRS U CRIBREIE 215 L Lo 72 2 &b | #5RER NI IR ZE DS
FHET D ENREI NI,

(2) 28 HRI%ESHEER (v )

Fischer 7 v ~ (—&EHE 10 PT) Z W= IBEEE S (5K - 0. 10, 40 K11 120
mg/kg (KE/ A SEHBRAEEEIIENE 0, 11.2, 44.8 XN 133 mg/kg (AH/
H) 12k % 28 AR s e S vz, RfEfEd 5 A, £ ToEY
(2 SRBC 3§k G- S 7z,

40 mg/kg (RE/B UL BB GEICE W CTHEEEERMNE O 5z, 120 mg/kg
RE/ A GRECB VT, RBC . Hb . Ht i, Ret BN ONC AF#E T
HEMN OB LEEENAED b7,

WTNOBRGRICE N T, i OF SRBC IgM SIS HEAMD 537 51
T, ARRBREE TICBWT, EERIIRO bR oTz, (M 11, 55)
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M. REHICHRIABROME (KREW)
1. BHESHEER
(1) 2FMEMEEURER (5Y FRUITDR) (KRB 6-CPA) <BEEH>
= F IV COTFEERBM THD 6-CPA ITHONWT, Ty MO~ 2ZHW-=
2 AERIE M E R A S X Tz,
7 v b GRHEARH) ZHWisiRegs S (0. 30, 100, 300 K& TF 1,000 ppm) (2 X
% 2 FEREME M RR Tk, M AR D & 2 I HE AR BTy, S
T BII A Lo T2,
B6C3F1 ~ 7 2 & W= iR E (0. 100, 300 MO 900 mg/kg IKE/H) 12X
% 2 HEMEVEEMRER TlX. 900 mg/kg AREE/H $5-RE O MEI AR E BN H] & O
WAL R R AR D ZE b 3588 B Tz, [RIREOMEZ IR O 2580 6
AT, EORAEMRE (12%) 138 FT — % OFiH (0%~15%) NIZH -7z, M
(ARG R A E OBINTIRD b ihoTz, (B 6)

6 MERNAE OFEMN RO, BEERL LTz,
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N. BRARECEm

SHICETT-ERZHWT, B = T2 v ORI EAM 4 St L
7o 55 2 IODOMETIZ S 7= - TlE, U A 7 BHRERE & M EREER (Zn v L k).
EMRERER (LX) . FERERER (YXEO=U FY) | SMEEERR
(v A, UHXE) | MR EERER (F > ) | 90 A HHSMEsRR MR
(Z7 v 1) . HIFEREERAER, invivoUDS &5 (=7 R) | A As MRk
(7 v b)) | R MERER (T3) | FEERAEA =X L8 R (w7 R5E) |
28 HERMRE (7 v 8 OFEENHT- IR SN,

UC TR L= 7Y 2 HWTiEMERRICB T, RE kD=7 &
Ut En g, ATREHIZEWTREY 6-CPA 28 10%TRR % x TR bl
77,

= F T EU U ROMHY 6-CPA KT DCM % 5#rt g & & L= 1EM R
BRoOfER, = T BV CORKEREITNE (FXD) @ 0.164 mgkg, L#EHO
AT EIL 6-CPA TliIvhE (EHB) @ 4.800 mglkg, DCM TIIfABtHE 5 %
AZ L (FEih) @ 0.056 mg/kg Th o7z, BAEMEE AR T, WThoIEmIcE
WTHERFEIEL 0.05~0.43 mglkg TH Y, IFLABRICBWTH, /hE (Ebb)
W2 6-CPA 78 0.2~0.3 mg/kg fRtl ST DH T, WTFNDOIEHIZH =7 E
U 2 R OMEH DCM 3 S g o7,

UC TR L= F 7B ) U2 HWEESRFFRBROR R, . =7 U T6-CPA
ThoT,

R 6-CPA % Bt 5 U= S rEM R R BR OFE R, 3 6-CPA D RERREIHE I
72 OEFNET 0.3 pglg THY ., U OIMF LOFEINEOIFTIIMmE S o T,

UC TR L= ) 2 HnwicEiENEERER (7>~ v U 2%) 1T
BWT, = M7 B Y AFTEHOITRIN, Pt iv, F& L TRFITHREHY 6-CPA &
CED 7 U v maike LTHRit s vz,

HFHEEMERBRAERE PO, = NI U BRGICK DI EITRE GEINmED |
e (R &R, FFAifaZ i bss) KOVE g (EEHMN, BHETHREE (7> b
DIH) ) RO LI, BIHREICKTT D2, AT tE, AR W TRIEE 72
B BIn M N O BRI O bV o 7o, BOBAMEREBRIZEBWT, 7 v Nl
CEMEE ., ~ v A OMERE TN & O E FLEEME, 1M C/~— & — IS D5 A
DEM U7, TS OREMFITBLEEEICL 2 b0 L 13B 2 #H<, FHmicY 720
MIEARETHZEIFAMMETH D EE X LN, BIEBIE ET ~ NIRRT a
a7 ) UBIEICBEE LSO, N—F —RIEFIZ OV T H B MIIIAFTE LR
WTHDLHIZH, b h~DHAFMEITRNbDEEX BV,

F v h &R AW AVEREE RIS B W T, BRIEB RO . IEERENED 5
AU, 90 H M AR TR MERRBR I 33U T 25 HiBH IAE 2 OY B J&E8h B O N 238
bz,

TR OFE R, 10%TRR 2B 2 2 & LT 6-CPA RO LN &
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NG, BEEMTOIX BRIk EEZ = N7 U RN 6-CPA ERE LTz,

HRERIZ IS T D MM R ITIR 45 12, HEROKRGFIZL D AT 5RO H
DM TR 46 (TR EN TV D,

R ZEFEERIL, FlBRTH O EEEEL O/ hEEED 5 Hi/IMEIE,
A X &z 1R REEEERR O EEMEE 3 mgkg AH/H Tho72Z &b,
TNERILE LT, Z2ff%k 100 TR L7 0.03 mg/kg (KE/H 2 7F4A— HEIE

(ADI) LE%E L7,

T2, = bV COHRBIROKGEIC LD AT DR H D BB Ik
% Mt E K O Nt & O O BiMEIL, 7 v b E AW AR s R O 16
mg/kg KETH-72Z &b, ZHERILE LT, Z284F%E 100 TRL7 0.16
mg/kg KEAZ2MSHEAE (ARD) ERE LT,

ADI 0.03 mg/kg K&/ H
(ADI 3% EMRILE L) 18 i SR
(EiE) q X
(M) 1 4[4
(B 5 H1E) TREH
(i 2 ) 3 mg/kg KE/H
(224550 100

ARfD 0.16 mg/kg (A
(ARSD 32 ERIE ) AR T MR
(EhF) 7> b
€:ilEiD) H[A]

(5 H515) AR %
(M) 16 mg/kg (A
(2215550 100

T<BERICOWTIR, RS R AL E R 2R ELRD, HRT22L L35,

<HE>
<EPA (2021 4F) >
cRfD 0.03 mg/kg 1A/ H
(cRfD F&EFRHLE F}) 18 i R
(B Fi) A X
(391F89) 1 4
(B 5 H1E) AR
(e F 1 i) 3 mg/kg A/ H
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(e RARE)

aRfD
(aRfD R EARMLE K})
(EhyfeE)
(HAT)
(B5J71E)
(HEEME )
(ANHE FEER %80
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100

0.16 mg/kg A HE
SRR T A R
7> b

HA[A]

AR Il A% 1

16 mg/kg A HE
100

(=M 56)



x4 BHRICETLIESFUHEF

5 b5 WM B (mg/kg (KE/H)Y
Bl Y " A B
(mg/kg H/H) KE BREERES (3 o or)
Z v b |90 HIH 0. 10. 40, 120 | MEHE : 10 MERE ;10 HERE - 10
it
AR MERE - AP E R | M BT e — | M IFEER
W, FARAEAE | B BRMEZ | 0. JHR AR
K& PRI | K%
W ITAT PR AR
R IR
i
2 0. 5. 20, 60 | MEME : 20 M5 M 5
& PEFEE I - 20 it - 20
BN ok MERE - (RN
OFA a5 Pl R K | MERE - (REEHGIN | MEME - RN
ONEEEEBEN, | 2 P <
JIF e e 22 Ak | Ol ¢ 5 B 5 4 | (O © % R 5 %
GEIERED) i) )
(B < B M 5 %
)
90 HIH e - 0. 10.2. | M : 40.6 1 : 40.6 BERE - 40
HHAVERRRE | 40.6, 122 M : 40.2 ME - 40.2
T RER M 0, 10.0. MR - R K
40.2, 121 M AREE R OME | MEME - PRk & | OV EE BN,
ISR L E SN, | A& B A bE A
MERE - A5 HUBHI | 25 Hb B OB OE HE | 0, A SEEhE
e 20 . BrEEE | BN
HEhN4E
2 A% 0. 5. 20, 75 | H#W : 20 BlE . 5 BlE . 5
IR RE) : 20 HE - 20 HE® - 20
BHERE 75 ZHEBE 75
BHEW - AT RO
BlEy - IFEE | okt kOt | BlEw : iFFEY
. /hEERLL | ARG B Dt K OV
PEIOVEPETHE | VBN - (KEEHE | SRS
LA eI REhY) - R EHY
REhY - REERY | (EFEGE I\ kT | i)

g, RERGZE

M2 S HF/N3E

PO i fred 22

fraft

(B HERE (2 % 4
AT

v

5B T 5
7RV

(ZE I Re 2 %t
FBITRD DL

e
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WM B (mg/kg (KE/H)Y

. Feh5 &
B fE R " A S
(mg/kg H/H) KE BREERES (3 o or)
4w | 0, 15, 50, 120 !@J% 50 RE : 50 l%h% 50
RO e FEIE : 50 fahe
REVY - IREERY | BBV - (RERY | REEVY - (R B
g, FEEEE | NN, RBEEE | NS
Pk W FEVE ARIRE, B
B REIR T, | AR IR E, | A Eiﬁﬂﬁu
(G ;ﬁ\iﬁﬂbu# i 2 FL I N 45 (18 77 72 P 1358
(fE A7 T PE IR | (ff &7 TR PR 1R &Jﬁghiﬁb\)
@an&w) D HILIR)
347N |00 5. 15, 50 !:@J% 50 l@a% 50 l%b% 50
YO JEIR - falR fal
FPEAT AL 72 L PR R L AT 7R L
(B T ML 38 | (R a7 T P 338 | (fR A7 T M 138
b%ﬂﬁm) DB b%ﬂkw)
<~ A 90 HIM HE-0. 196, 294 | MEME - — M - 196 WERE : —
2 394, 524
FEMEEER | M- 0. 196, 389, | MEME : TRt M | MERE A K | MERE - RS K%
516. 616 ONLEEIIN, | CNEREEHIN, | O E SR,
e AR A0 fa 22 faf b i fa 22 haf b
2 A 0. 5. 25, 75 | MM - 5 MErE - 5 MERE - 25
FEM A
VA0 EAE o NEEYRL | MERE - - TSRS | MERE - ALT L
PR IR DAL | KBRS A FE AN,
& (R APEILER | B EERINE
(&N APEIZRR | H B (FE A AP ER
D HAILIR) DB
2 4 0. 125, 250 MERE © — MERE © — MERE - —
FEM A
N0 SEE o FFRRARAE | SEE o FFRRBRAE | ERE - FFHEARAE

K. HLHAREEsE
5
(g, il L
GHE, METN—
& — IR IE 5 1
Jiji)]

K. HFAbEEEsE
P

(P e i, AT
B LEHAE, T
R« N— 2 —
JEIESE S )

K. FFHEfaEsE
E

(GRE il 7
B FLIAE, T
B« ~N—H—
RIS HE )
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- - b5 WM B (mg/kg (KE/H)Y
(% NP B AR B A 2%
(mg/kg H/H) K] BREERES (3 o or)
Y | wAEFME | 0. 3. 10, 30 !@b% 30 %JJ% 10 l%h% 10
AR iR I fif I R
REEhY) - wEAT | BEVY - (KRERE | REEVY - (RE Y
Rl DN RS | N, R
eV - BwrERT R | X OVLEEEN | RO E SR
7L FaVe . EHEAEh | BRIR - Ea Al
(i 7 T2 VLG8 | OFSAEBEEEEEIN | OFSAESEE tﬁ'ﬂn
&562@7‘0&%) (&7 2 M 3R | (f8 &7 2 R 1R
D HAVTEN) wgmew)
A X 90 H 0. 15, 40, | — MERE - — MERE - —
Ak 75(50)2)
R JHF/NBEDRER K | MERE - JHRBRAE | MERE - JHE e A
OZEfaAfl, K& OVZERaAk K OVZERaqk,
1 A 0. 0.5, 3. 15 | MMk : 3 HERE - 3 MERE - 3
TP 75
R R « e Ko | MERE - TR e K | EREE : ALP VG
O EEHEM, | OCEEHE M, | T.Chol ¥4k
JHE R R AE L | R e R K
ALP K O|ALP K O
T.Chol #4Hn T.Chol ¥4hn
NOAEL : 3 NOAEL : 3 NOAEL : 3
ADI(cRfD) UF : 100 SF : 100 SF : 100
cRfD : 0.03 ADI : 0.03 ADI : 0.03
STIT. A X 1AM | A X 1 AFEREM: | A X 1 ERIENE
ADI(CRIDIEEA LD AR BB AR
— M RIIRECTE AR,
NOAEL : @& SF: Z28ff% UF : RiEEMAE ADL: #FA& —HEIE cRfD: @SR AHE

USRI, R hEtERE TR b B RwmE T R AR L,

2 5 49 HIZ

50 mg/kg IAE/HITAH,
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FA46 BEREBEOARSFICIYVET HARMEOHLIENTEF

B hH 5 MR L RS R EREIC
) fE R (mg/kg R X B#Ed 5 RaNA o h D
mg/kg (RE/H) (mg/kg A HE X% mg/kg (KE/H)
7w b 126(ED &), 252, | 1t : 252
500, 1,000, # : 1,000
wIERBR | 2,000, 3,980
M 2R
ME . SR, RIEES) SR
0. 16. 80. 400 I : 80
S TR W 16
R HE RN, TR R
W . B R EE) B
H .
P LN CAETN e R &) : 50
v B : B R R )
<A I : 252, 500. I+ 500
2ME MRS | 1,000, 2,000,
3,980 M - BET
S 252, 500. 1,000, | MEKE : 500
ArEFEMERR | 2,000, 3,980
MERE © A
)L I - 252, 500, e —
v b | AdkErRE | 1,000, 2,000,
3,980 A A
NOAEL : 16
ARfD SF : 100
ARfD : 0.16
ARID # EARILLEE 7 v AP AR

ARD : Btz &E NOAEL : EHM & SF:

1) : HEi‘/J\

— o EEEMERIIRE TE R 0T,
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<HIRR 1 - A3 RS o >

W& PR b%4
6-CPA 6-chloropicolinic acid
6-HPA 6-hydroxypicolinic acid
DCM 2-chloro-6-(dichloromethyl)pyridine
CM 2-chloro-6-(chloromethyl)pyridine
HM 2-chloro-6-(hydroxymethyl)pyridine
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<BIRK 2 : FRATE RS AR >

WA s
ai Huhksr & (active ingredient)
ALP TNV RAT 7 5 —F
ALT 7’3:}‘/7’\1/ ]*3‘/7‘\7:1:3:‘“12\‘ ]
[=7NEIVBELVEVERNT VAT I —E (GPT) ]
AUC SN FE R T AR
BBCH Biologische Bupdesanstalt Bundessortenamt and Chemical
industry : fEYI R OB 2 7R3
BrdU 57 HE-2-TAFIY U
CAR Constitutively Active Receptor / Constitutive Androstane Receptor
Crnax I
Cyp VR P450 T A VWA L
EdU 5-=F =2 T AX T Y
EGF ERRERY (Epidermal Growth Factor)
EPA KIEBR B OR T
FOB FEREBl A
Hb ~EZabey (aHFE)
Ht ~< ~7 Uy M [=mHhmEkEE (PCV) |
IgM 7 a7 ) M
LCso VB SEIR
LDso PEEE &
MTD | &Kl &
RBC IR M BREL
PCNA proliferating cell nuclear antigen
PHI B 22 HUHEE T o B
PROD NNV T 4 O T LRSS
Ret PR R i BREL
SRBC | b ViRIfLER
T EESRRL S
TAR b (JLE) Ktee
T.Chol |HRaLATFa—L
Timax Iz v e P2 B 2R ]
TRR TR U HE
UDS REH DNA &5k
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<P 3 — 1 : VEMR B E (k) >

B9 % m | pme | m | PHI | o, . SR 7R i (mg/ke)
GV 2 imm | @aiha) | () | () | PR
ERiE 7 g =15EU>| 6CPA | DCM
g 102 FHAHY 0.23
(B 3 57) 1 2,240MC 1 YFE 0.05
1975~1976 4F 243
EZ ol 0.49
W 7S 0.03
(& 3 5%) 1 1,120M¢ 1 273
1976~1977 4E b 0.50
INGR
(& Mo i) 1 1,120M¢ 1 256 Yk 0.03
1976~1977 4F
2 L 0 0.05 0
(& Mo i) 1 1,120M¢ 1 113
1978 4 Fzbb 0 0.11 0
124 HAIY 0.003 0.142 0.001
INGE
(& Mo i) 1 1,120MC 1 YFE 0.000 0.036 0.000
1986~1987 208
* Fb b 0.000 0.310 0.000
124 FAI Y 0.004 0.134 0.001
INE
(& M Bs) 1 1,120M¢ 1 Yk 0.001 0.1252 0.000
1986~1987 208
* Ebb 0.001 0.260 0.001
214 HAI Y 0.001 0.040 0.001
INFE
(& M Bs) 1 1,120M¢ 1 Yk 0.000 0.0302 0.000
1986~1987 270
* F b 0.000 0.125 0.000
N3 w#E 0.000 0.0332 0.000
(& M Bs) 1 1,120M¢ 1 259
1986~1987 4E EZ2bb 0.000 0.110 0.000
113 HAY 0.010 0.236 0.001
INFR
(3 55) 1 560MC 1 YF 0.000 0.013= 0.000
1986~1987 4F 245
F b 0.000 0.160 0.000
INE 147 EAY 0.164 1.272 0.005
(& Mo Bs) 1 1,120 Mc 1
1986~1987 4 267 & 0.000 0.238a 0.000
58 HAY 0.001 0.150 0.001
INFR
(B 3 55) 1 1,120M¢ 1 YF 0.001 0.143= 0.000
1986 4 113
F b 0.005 1.040 0.001
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B9 % m | pme | m | PHI | o, . SR 7R i (mg/ke)
GV 2 imm | @aiha) | () | () | PR
R 7 g =15EU>| 6CPA | DCM
g 59 FHAID 0.008 0.922 0.000
(B 3 57) 1 1,120M¢ 1 YFE 0.000 0.333s 0.000
1986 4 115
Fbb 0.005 4.800 0.001
g EE 0.050 1.102 0.003
(T A 5) 1 1,120MC 1 145 YFE 0.001 0.2292 0.000
1986 4F
Fbb 0.002 2.680 0.002
g 203 FAID 0.002 0.120 0.000
(B A 57) 1 1,120M¢ 1 YFE 0.000 0.011= 0.000
1986~1987 312
* Fbb 0.000 0.020 0.000
gk 101 FHAID 0.00 0.090 0.000
LobhHIL e o
() 1 560 1 1o T3 0.00 0.007 0.009
1986 4 Tk 0.00 0.006 0.00
fir ek 130 FAIY 0.00 0.135 0.019
LobAHIL e =
() 1 1,120 1 - T3 0.00 0.00 0.010
1986 4 T 0.00 0.024 0.00
fir ek 90 XD 0.023 0.002 0.011
Eo9bAZL e
(6 ) 1 560 1 " +3 0.026 0.015 0.005
1986 4 Tt 0.007 0.024 0.014
i} F 144 FAY 0.024 0.039 0.012
LobAHIL e =
() 1 1,120 1 65 T3 0.025 0.017 0.004
1986 4F T 0.031 0.057 0.038
gk 102 FAY 0.00 0.00 0.00
£ ;f 73 - L 1 560MC 1 F3 0.00 0.00 0.00
Eﬁi@?ﬁi’ﬁ‘> 138
1986 4 Trdih 0.025 0.109 0.008
firfek 133 XY 0.023 0.030 0.00
EOBAZL 0y qagne | g T 0.014 0.00 0.00
Eﬁi@?ﬁi’ﬁ‘> 169
1986 4 Tty 0.026 0.046 0.009
i3} 81 FAY 0.022 0.044 0.00
EOBLAZL - .
() 1 560 1 L0 +3 0.012 0.010 0.00
1986 4 T 0.028 0.089 0.010
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(B2 | stm | wme || PHI - RR PR (m/ke)
BEPE gy | aima) | @) | (B) | 2P
FEJi A =rZ7EV | 6-CPA DCM
AR 116 FA D 0.021 0.038 0.00
k(é%ﬁ)ﬁgz ;EL)L 1 1,120MC 1 s T 0.00 0.00 0.00
1986 4 Tl 0.00 0.060 0.009
Rk XU 0.00 0.032 0.021
&(%Eﬁ; ;‘%)L 1 560MC 1 106 T 0.014 0.00 0.00
1986 4 Tt 0.042 0.022 0.00
fil} X 0.00 0.378 0.019
‘E(é%zg ;E)L 1 1,120MC 1 135 T 0.017 0.00 0.00
1986 4 Tt 0.002 0.030 0.00
AR E 23 0.025 0.065 0.00
&(%E)ﬂ; ;EL)L 1 560MC 1 106 TE 0.018 0.00 0.00
1986 4 Tl 0.003 0.021 0.00
fEH X 0.017 0.032 0.018
k(%ﬁ)ﬁg;g)b 1 1,120MC 1 134 T3 0.015 0.00 0.00
1986 4 Tkl 0.00 0.017 0.00
falk} 89 XY 0.025 0.071 0.008
‘E(%Eég ;“%)L 1 560MC 1 i T 0.00 0.00 0.005
1986 4 Flh 0.022 0.154 0.00
fal k] 120 XY 0.00 0.088 0.009
k(%?ﬁ% ;EL)L 1 1,120M¢ 1 ” T3 0.013 0.004 0.00
1986 4 Tl 0.023 0.262 0.00
fial kst 94 XY 0.00 0.057 0.018
£ éﬁ)ﬁ; f@b 1 560MC 1 1o T 0.032 0.00 0.008
1986 4F Tt 0.00 0.016 0.00
GRSt 125 FX 0.023 0.00 0.010
F F?f’ 5 :i . 1 1,120MC 1 T 0.030 0.00 0.008
T RS 141
1986 4F Tl 0.053 0.049 0.056
fial kst 78 XY 0.023 0.00 0.012
&(%Eﬁ% ;EL)L 1 560MC 1 195 15 0.026 0.013 0.004
1986 4 Tl 0.006 0.017 0.012

56




o | P | s mE PR R me/ k)
e EH5%| (gai/ha) | (E) | (H) —trsvy| ecpa DOM
AR 110 FA D 0.025 0.002 0.012

k(ﬁ%;g;})b 1 1,120MC 1 155 TE 0.026 0.00 0.004
1986 4 Tl 0.006 0.051 0.013
Rk 85 FH 0.02 0.129 0.00

&ézgéf 1 560MC 1 196 T3 0.032 0.052 0.006
1986 & L] 0.027 0.161 0.009

Ly L 123 HAY 0.00 0.157 0.00

(% H ok 55) 1 1,120MC 1 T3 0.033 0.025 0.005
1986 4 1o Tl 0.028 0.085 0.010
VL A E 23 0.021 0.005 0.010

(5% Rk 55) 1 1,120M¢ 1 113 +5 0.028 0.044 0.006
1986 L 0.000 0.008 0.006
gL A ES - 0.019 0.010 0.009

(52 iRk 55) 1 1,120MC 1 136 15 0.000 0.030 0.005
1986 4 Tkl 0.000 0.292 0.000
gL A 81 EE 0.020 0.011 0.009

(& H ok 55) 1 1,120MC 1 T3 0.030 0.005 0.008
1986 4 7 T 0.023 0.108 0.006
LA A 103 EE 0.021 0.265 0.000

(52 i Fk 55) 1 1,120M¢ 1 15 0.028 0.037 0.006
1986 4 1o Tt 0.019 0.159 0.013
LA 95 X 0.020 0.046 0.009

(7 AR ES) 1 1,120MC 1 T 0.026 0.006 0.005
1986 4 o Tkl 0.025 0.129 0.000

a: HHITEIC L A

MC ;LA
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<P 3 — 2 : VEMR R EGE (k) >

£ ¥ 4 PR (mg/kg)
CGRizae) | B | HHE [EIfq PHI _
o y ) RN 6-CPA
Ubrisst] |28 (gaima) | (D | () 7e) Ao
FE i A FE eefE | EHME | EefE | EHE
I Lo 562 MC
(T M 5%) A +
1 2 ND <0.01 .04 0.043 | 0.073
(2] 563 MC 60 0.0 0.0480
2017 4EJE BE TR HAT
Ehon L x 571McC
(T 5% TaECA +
<0. 00576 | <0.01 | 0.025
] 1 S50 MO 2 59 ND 0.01 | 0.00
2017 fEJE B i/ il
Tl x 556 MC
(T A ES) A +
1 2 ND <0.01 .0522 | 0.050 | 0.083
[(B22£] 556 MC o8 0.0 0.05
2017 FE B i) il
Tl x 557 MC
(T 5%) TaECA +
1 2 ND <0.01 120 | 0.114 | 0.177
(B3] 556 MC 60 0.0 0
2017 FE B i)/ il
T L 557 MC
=4 T EIA £y
(%f@%ﬁ”) 1 HIRRA+ 2 61 ND <0.01 0.118 | 0.091 | 0.143
[(B22£] 556 MC
2017 4EJE B i/ il
Tl x 559 MC
(T 5L AR +
1 2 ND <0.01 0224 | 0.022 | 0.042
[B22£] 558 MC 60 0.0 0.0
2017 4EJE BE AT
575MC
R +
L L 1 S50 MC 2 60 ND <0.01 0.166 | 0.154 | 0.236
(T 5D BE T HOCAT
[(B22£] 571 MC
2017 FRE 1 SR 5 2 60 ND <0.01 | 0.0480 | 0.043 | 0.073
567 MC
BE TH] WAT
T L 577 MC
(T 5D AR +
1 2 ND <0.01 .0269 | 0.022 | 0.042
[(B12£] 554 MC 60 0.0 0.0
2017 EE p i) il
T L 557 MC
(T Hh5%) - HE A+
1 2 2 ND <0.01 .092 0.091 | 0.143
[H] 560 MC 6 0.0 0.0926
2017 4EJE BE TR HOCAT
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E ¥ 4 7R i (mg/kg)
Gtz | 3B | BHE | B PHI N
Ubrii] |2 @aima) | @ | Gn |- "7EY7 OCPA g

FE R4 el | CEBE | REE | CEYE
L x 557 MC

= BT 75
(%[iég”) 1 if;zjiﬁﬁjL 2 62 ND <0.01 | 0.0926 | 0.091 | 0.143
2017 4 e A
L x 573MC

= BT 75
(%[fég”) 1 ifjﬁlﬁjL 2 58 ND <0.01 | 0.222 | 0.187 | 0.284
2017 - HE oA

—— 46 ND <0.01 | 0.217 | 0.209 | 0.316
» 53 ND <0.01 | 0.236 | 0.218 | 0.330
TiERCh +

‘ 1 563 MO 2 60 ND <0.01 | 0.206 | 0.204 | 0.309
T L x - 67 ND <0.01 | 0.224 | 0.207 | 0.313
(5t 2) SR A 74 ND <0.01 | 0.189 | 0.182 | 0.277

BRx] SEOMC 46 ND <0.01 0.261 0.249 | 0.374
2017 4 S 53 ND <0.01 | 0.241 | 0.227 | 0.343
1 S MC 2 60 ND <0.01 | 0.327 | 0.296 | 0.443
S 67 ND <0.01 | 0.352 | 0.305 | 0.457
RE 74 ND <0.01 | 0.224 | 0.220 | 0.333
557 MC
THE A +
ER L L 1 564 MO 2 58 ND <0.01 | 0.126 | 0.118 | 0.183
(5 ok E) B I A
BRx] 2,860 MC
2017 K 1 LIRBA + 2 58 ND <0.01 1.33 1.20 | 1.77
2,830 MC
B I A
L x 559 MC
= A &
(%[iég”) 1 ﬂiﬁfﬁ+ 2 63 ND <0.01 | 0.120 | 0.111 | 0.173
2017 i HE i A
<
R R ERE
A + : : : :

‘ =7 MO 2 60 ND <0.01 | 0.203 | 0.202 | 0.306
L x T 67 ND <0.01 | 0.200 | 0.199 | 0.302
(5%t E2) . i 74 ND <0.01 | 0.210 | 0.206 | 0.311

BEx] — 46 ND <0.01 0.276 0.253 | 0.381
2017 4EE —— 53 ND <0.01 | 0.337 | 0.286 | 0.429
564 MC 2 60 ND <0.01 | 0.250 | 0.228 | 0.344
. 67 ND <0.01 | 0.254 | 0.240 | 0.362
R 74 ND <0.01 | 0.318 | 0.289 | 0.434

L x 566 MC

= s s %5
(%[ﬁég”) 1 ii?£+ 2 61 ND <0.01 | 0.127 | 0.124 | 0.192
2017 4 BE T AT
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1E % 4 i (mg/kg)
GRApiE) | Bk | MR | B | PHI [ )
D || @aima) | () | () | = "7E77 COPA | k.
e R | TR | R | T
Fho L x 565 MC
(B ) Lttt +
el | 1| seame | 2 59 ND | <0.01 | 0.0656 | 0.064 |0.104
2017 £ St
P VSECHE. ND GRRD Z7 SIUETIS 001 mglke CGERBUD A& L AR L,

E-2)

a: = 7BV +6-CPAX1.466
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L CERL 1748 11 H 29 AT, 2Rk 17 SR A8 &SR 5 499 5)

EPAQ : Reregistration Eligibility Decision (RED) Document for Nitrapyrin

(2005)

EPA® : RED Fact Sheet-Nitrapyrin (2005)

EPA® : Nitrapyrin: Team Review of Metabolism Information (2004)

EPA® : Nitrapyrin: Second Revision of the Toxicology Chapter for the RED

(2005)

NIEHS, ILS (Integrated Laboratory Systems) : Toxicological Summary for

2-Chloro-6-(trichloromethyl)pyridine (Nitrapyrin) (1999)

CDPR (California Department of Pesticide Regulation) : Summary of

Toxicology Data. Nitrapyrin. CDPR Medical Toxicology Branch. (1997)
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A Nature of the Residue Study with [14C]-Nitrapyrin Applied to Potatoes
(GLP %fii~) : Symbiotic Research, LLC, Research For Hire (RFH). (k%

=) . 2015, KAk

A Residue Study of Nitrapyrin, 2-Chloro-6-(Dichloromethyl)Pyridine And 6-

Chloropicolinic Acid in Field Corn (GLP %})i~) : Agricultural Chemistry R&D

Laboratories, Dow Chemical CK[E) . 1987 4£, RAF

A Residue Study of Nitrapyrin, 2-Chloro-6-(Dichloromethyl)Pyridine And 6-

Chloropicolinic Acid in Sorghum (GLP *})&) : Agricultural Chemistry R&D

Laboratories, Dow Chemical CK[E) . 1987 4, RAF

A Residue Study of Nitrapyrin, 2-Chloro-6-(Dichloromethyl) Pyridine And 6-

Chloropicolinic Acid in Wheat (GLP %}&) : Agricultural Chemistry R&D

Laboratories, Dow Chemical CK[E) . 1988 4£, RAF

A Residue Study of 6-Chlorpicolinic Acid in Wheat Grain (GLP %)) : North

American Environmental Chemistry, DowElanco, 1991 4, RAZF

Residues of 6-Chloropicolinic Acid and Nitrapyrin in Wheat From Fields

Treated with Broadcast Spray-On, Disc-In Applications of N-SERVE

Nitrogen Stabilizer : Agricultural Products Department, Dow Chemical (kK

=) | 1982, RAX
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28.

29.

30.

Magnitude of the Residues of Nitrapyrin in or on Potato Raw Agricultural

and Processed Commodities Following Two Applications with GF-3421 —

USA-2017 (GLP %fit») : EPL Bio Analytical Services, LLC CK[E) . 2018

F, Rk

THE METABOLISM OF 14C LABELED NITRAPYRIN IN LACTATING

GOATS (GLP %}:) : Hazleton Laboratories America, Inc. CK[E) . 1987

F, Rk

THE METABOLISM OF 4C LABELED NITRAPYRIN IN LAYING HENS
(GLP xfJis) : Hazleton Laboratories America, Inc. CK[E) . 1987 4. K

INFR

A Residue Study In Milk And Cream From Cows Fed 6-Chloropicolinic Acid :

Agricultural Department, Dow Chemicals CK[E) . 1970 4, RAFE

Determination of 6-Chloropicolinic Acid in Tissues of Beef Calves Given 6-

Chloropicolinic Acid in the Feed : Ag-Organics Department, Dow Chemicals
CKE) | 19718, RAFK

A Residue Study In Swine Tissues From Swine Fed 6-Chloropicolinic Acid :

Ag-Organics Department, Dow Chemicals CK[E) . 1971 4. RKAF

A Residue Study in Chicken Tissues and Eggs From Chickens fed 6-

Chloropicolinic Acid : Ag-Organics Department, Dow Chemicals CK[E) .

1971 -, RAZE

The Metabolism and Tissue Distribution of Orally Administered 14C-

Nitrapyrin in Fischer 344 Rats (GLP %})&) : Mammalian and Environmental

Toxicology Research Laboratory, The Dow Chemical Company CK[E) . 1987

£ ORAEK

Nitrapyrin: Metabolism and Tissue Distribution of 4C-Labeled Nitrapyrin

in B6C3F1 Mice (GLP %})&) : Health and Environmental Research

Laboratories, Dow Chemical CK[E) . 1998 4, RAF

Acute Toxicological Properties of Dowco 163 : Biochemical Research

Department, Dow Chemical CK[E) . 19714, RAFE

Nitrapyrin (N-Serve): 13-Week Dietary Toxicity Study in Fischer-344 Rats
(GLP x%t)i») : Health and Environmental Sciences-Texas, The Dow Chemical

Company CK[E) . 1986 4, KRAFE

Report title: A Subchronic (3-month) Oral Toxicity Study of Nitrapyrin in

the Mouse via Dietary Administration (GLP %})&) : Pharmaco LSR, Inc (Ck

) . 1995 4, RKAF*K

Nitrapyrin (N-serve): Results of a 13-Week Dietary Toxicity Study in Dogs
(GLP %tits) : Health and Environmental Sciences - Texas, The Dow

Chemical Company CK[E) . 1988 £, KRAFE
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38.

39.

40.

41.

42.

43.

Nitrapyrin:Chronic (One-Year) Dietary Toxicity Study In Dogs (GLP %Jiis) :
Health and Environmental Sciences - Texas, The Dow Chemical Company
CKIE) | 1989 4, KAFE
Nitrapyrin (N-Serve): Two-Year Chronic Toxicity and Oncogenicity Study in
Fischer344 Rats (GLP %})i~) : Lake Jackson Research Center, Health &
Environmental Sciences CK[E) . 1989 4, KRAFK
Nitrapyrin (N-Serve): Two-Year Dietary Oncogenicity Study in B6C3F1
Mice (GLP %f)&) : The Toxicology Research Laboratory Health and
Environmental Sciences, The Dow Chemical Company CK[E) . 1990 4E,
RINF
Nitrapyrin (N-Serve Nitrogen Stabilizer): Two-Year Dietary Oncogenicity
Study in B6C3F1 Mice (GLP %}/&) : The Toxicology Research Laboratory
Health and Environmental Sciences, The Dow Chemical Company CK[E) .
1997 =, RAK
Nitrapyrin: Acute Neurotoxicity Study in F344/DuCrl Rats (GLP %})i~)
Toxicology & Environmental Research and Consulting, The Dow Chemical
Company CKE) . 2013 4, RAE
Nitrapyrin: 90-day Dietary Subchronic Neurotoxicity Study in F344/DuCrl
Rats (GLP xf)ix) : Toxicology and Environmental Research and Consulting,
The Dow Chemical Company CK[E) . 2014 £, RAE
Nitrapyrin (N-Serve TG): Results of a Two-Generation Reproduction Study
in Fischer 344 Rats (GLP %})i~) : Health and Environmental Sciences, The
Dow Chemical Company CK[E) . 1988 4, RAFK
A Developmental Toxicity Study In Rats With Nitrapyrin (GLP %})is)
Pharmaco LSR, Inc CK[E) | 1994 £, KA
Nitrapyrin: Oral Teratology Study In New Zealand White Rabbits (GLP %}
Jt~) : Mammalian and Environmental Toxicology Research Laboratory, Dow
Chemical CK[E) . 19854, Rk
Salmonella-Escherichia coliiMammalian-Microsome Reverse Mutation
Assay Preincubation Method with a Confirmatory Assay with Nitapyrin
TGAI (GLP %)) : Covance Laboratories Inc. CK[E) . 2007 /£, RAE
Evaluation of Nitrapyrin in The Chinese Hamster Ovary
Cell/Hypoxanthine-Guanine-Phosphoribosyl Transferase (CHO/HGPRT)
Forward Mutation Assay (GLP xfits) : Health and Environmental Sciences,
The Dow Chemical Company CK[E) . 1986 £, RAE
Nitrapyrin: Micronucleus Test in Mice (GLP %fits) : Microtest Research
Limited (&[E) | 1985 4, KRAFK
2-chloro-6-(trichloromethylpyridine:Acute Dermal Toxicity Study in New
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51.

52.
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54.

55.

Zealand White Rabbits (GLP %fji) : Mammalian and Environmental
Toxicology Research Laboratory, DOW Chemical CK[E) . 1986 4F, RAFE
N-SERVE Nitrogen Stabilizer: An acute LCso Vapor Study in Fischer 344
Rats (GLP %})&) : Mammalian and Environmental Toxicology Research
Laboratory, Dow Chemical CK[E) . 1986 4, KRAF
GF-2937: Acute Inhalation Toxicity Study in Rats (GLP %}/&) : Eurofins
PSL CKE) | 2012 4, KRAK
Acute inhalation toxicity study of GF-3421 in rats (GLP %Ji{s) :JaiResearch
Foundation (1 > K) . 20154, KRAFE
2-Chloro-6(trichloromethyl)pyridine: Dermal Sensitization Potential in the
Guinea Pig (GLP xfii~) : H&ES, Mammalian & Environmental Toxicology
Research Lab CK[E) . 1986 4, KRAFK
Nitrapyrin TGAI - N-Serve TG: Primary Skin Irritation Study In Rabbits
(GLP %ft~) : Eurofins Product Safety Laboratories CK[E) . 2006 4, &
INF
2-chloro-6-(trichloromethyl)pyridine: Primary Eye Irritation Study in New
Zealand White Rabbits (GLP xfi) : Mammalian and Environmental
Toxicology Research Laboratory, Dow Chemical CK[E) . 1986 £, RAFE
Nitrapyrin: Probe and 21-Day Repeated Dose Dermal Toxicity Study in New
Zealand White Rabbits (GLP xfi&:) : The Toxicology Research Laboratory
Health and Environmental Sciences, The Dow Chemical Company CK[H) .
1992 2, RAFE
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