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C

[L-F/L=F > ] (CAS No.541-15-1) 1O\ T., fBHRIMWE ERAM &k, EFSA
ORIl ES 2 A CR R ES N 2 525 Uiz, 26 2 IOUWGETIZYS 72> Tk, L iv
=F U ERZIRRGY &3 A EERNIN Z S BN AR B e — i O RLE D JiEO DK
IEIZDOWTEMOKEEAR > b B RS ES M O ZRE 23 72 S4, BREE R S,

L- A1)V =F ATERICHUER TR TH Y . BEIERO I F =2 R U 7~k
[ZB359 %, FICASCHBGENGEIEND1F0, I, BlEE oLz L v it
fmShs,

RNENEIZ DUV T, LoV =T 03, FI/ MG BIEEL & fik A 2 U TRNIZIRIR &
N5, 7w RO X &AW RNEREREBRIC RO TIE, 15585 L v =T b ik
N#53 2 LN ET AR oA Uiz, MAEH TIEREEP R D2 <. Rt &
LTCiE, 7 v FTIXAC, 4 XTIETMAO KX NAC BRETH -7, BEIHZOWT, T
I O X ORNEIRERER W TR R kR & L TRPERIE S 72132 AC, TMAO,
JR#EK VBB & U TR UIEPICHRIE S 172,

PR Tl AREERRIY 2 BEFL O IR E M ORKIZIREE & 5 U7 RS, IRAERES
ZBALE U= 207050 & PRSI L =F L YRR T BRI L, AR
MAZBIT DA NV =F REE, LR OMOME L Y &EZ2R L,

BAREEIZOWT, In vivo DFBRIT I STV, 1n vitro (28T, Rec 7
v A M & O TR IR SR BB K Ol 2 O - e R BB oW
HIEMETH -T2 LD, LV =F AIIERIC & - THIERTE & 72 B8 n el L7
WeEE 2T,

FFEEMRBR CE b7z NOAEL OF/MEIX, 7 v N OAFEREFENRBRO 100
mg/kg K&/ H CThH o7, -V =F L ORMLES LTZ HARANO— HEEETX 0.82 mg/kg
{KE/H EHEESNTEY . ZOEEEIT EFSA [ZBW Tk FOXAEMBROFE RN H15
oz, BWEARALIVZVWHETH S 2g/H (33.3 mgkg IRKE/H) XK V{ERV, Fiz,
R L v =F RS & UCER L= 2 212 X 2 EBUEINET 0.14 mgkg K
H/HEHESN WD, S5, B hoROKLGFREBRIZBNT, & hOBEIZEIT S L
TV =F ORI EGE 2 ¢ (33.3 mg/kg KE) CTREfL Wb EEZOHND,

INHDOZENS, BAENLTE MBS LV =F U @RI BT 5 2 L3 s
EZHhb,

L-FIV=F X EARIZEBNT 2002 06 [EHLHIEEIFRZEEIE 9 LW ER Y £,
T COFIHAPNREOLNTEY , LU =TF U2 GBI OV TEFOEFIEICEBT
BHWEE G FRD HIL TR,

UbDZ s, BEZEZESIE - fABERHES T, - Iv=F 13 B
P30 M ORPERAS I & Ll SIUA R IZBW T, BT T2 L1k D
ANDOWEEZHETR ) BENDRNWZ ENHALNTH D EE 27,



I. FHMEXREMAESE SRR VR OB E
1. F&
AR (Ebas s A3
FRERANING)  (BEDSRAR RS E DA DA RS O AfifG)

2. AP D—HRA
M4 L= F
g4, : L-Carnitine

3. ¥4
IUPAC
44, : (3A)-3-hydroxy-4-(trimethylazaniumyl) butanoate
CAS (No.541-15-1)
g4, : 3-carboxy-2-hydroxy- N, N, N trimethyl-1-propanaminium hydroxide,
inner salt(R) (/1)

4. nFK

C7H15NO3 (ZHE2)
5. 7FE

161.20 (&f2)
6. HE&EX

OH CH,

_ |
DOE\/k/N+:GH3
CH;

7. FHRBMRMERIKRSE

L- T )V =F N IEIRICERR ARy & LT, B R LT 55 6 ) 2EMICAE(E
T 5, BT 286 &I, BOMAROITBIZZ < & Fi, EICHHL
N BEREND, Flo, ATA=U KN DU aRE & UTHR, BIREICBWTE
BRESILD,

L-Vv=F > OEERZ, BE8EVIEEZ I b RU T~ U 7 ARICEETH 2 &
ThY., IBBO B LA C=r/LX— (ATP) 2ELAINS, (&1, 3)

HARIZIBWTIX, I =F UEenid, K, 3. OAFE, e, BELExge L
THIZE O a2 IEIRUGE 2 #E & LB A ERLO—k oy & LTHER
SINTWD, (&) ANHAEIENE LT LAINV=F KR L IV =F G aa



Bhaky & T HRBINAGEIN TN D, (BH5, 6, 7) 7o, L =T IEIRGLAR
RERNIRZAEIT D LARWVIRY . BB COFANAREE 72> T D1, (BE8)

WA ClE, EUL KE, B4, Bk, HE, B, BEEIZRWT, B K B A
Y2t R e LTINS -V =F U T LV =F B AEEMERA S s, %
7o, WOKFEEZ H.L & LT 1980 06, ADH 7Y A MOMREMER M & LT
fEHEN TV, (&1, 9)

EINTIE, Rk 30 FIZETERINI DR E AT, TR ((RED Biteia 120kg %
2T bDIZIRD,) HEEHZESINERD LIV TH B,

O, BWKEAN G, - =F R0 & T D8RRI OW T, fagto
LZRVEOM RN ONE OUGEIZ BT 2158 (BFn 28 4RIEALES 35 5) &5 3 55/ 1 THOH
EIZHADE | T E0EEHIAR D R —fx ORGED HED KAEZ BE FRE R (R
FEABBT 60kg Z#B 2 120kg LINO HDIZIRS,) DIEFAGEA~OBEHAIEK) 35
Z LITONWT, BAnEREZESHL OERE A e ST,

I REMIZHRIHMNEDOBME

AFHEE I, fAERRIiEERAEREE, EFSA ORMEESLILIC, L =T %
B D /R AR LT,

S, LI Vv=F L ERRGY & T A BRI OFEKE Bk O AR~ LA
IO L LV =F BT BRI R SN 2 LD, BMRESRS - SRS «
SOMIVE R E L v=F>] (20154F) #ikiT Lz,

7233, IRNEIRED— M OB CBE 3 2 Jn i L- D v =F e & A T3 BRiGiE ¢
BTN, L- NV =F UL, L- v =F o /RIS OIEVE 3R —CTh v . =
AERIZRIN ST 121E, CLITMREE L CIFBA L L CTIFHET A B2 6NDH T &b, L
=F DIRNEIRE N OE L, L- v =F Ut % VO 72381 K - CREE2N ATREC
bbHEEBEZBNT,

ST S O AR 2 L E B 1 O 2 1R LTz,

1. RAEIREEKER
L- BV =F %, BN DL s R AT U CTERNICIRIN S LD, i Clils
BED L-IIN=F L LT UNIEEREE LT VNV LIV =F UM EL, TV L=
FrDOENIT BTN L AIN=F o Th b, LIV =F  KOT BTV LTV =F
NTERE AR AT U CHARICE D AN D, 72, BIRAIE IO T 90%LL EASFIIN <
N5, L =F O, FIoT I - hv=F 41 LTRSS, (B3R
3. 10)

U TEESES OFEPAIZBE 92 FEO—EBUEIZ DV T (FRL 14 4F 11 A 15 BT BE3EFREE 1115008 SR
FrBE SRR (2R T TEEAAIRERIR AR 5 LAV R Y R &b L2V ROAE (R
MED U A R cBmE, TTESERBIRESRETRE 5 LIRIRY FE3E &FIlT L2 WO AREL (5hF
ER ) OB FNOBIEIZOUWT) CEAk 14 4R 12 A 25 BAHT BA5E5 1225001 IR A PR &
AR EERREE) 2BV T [—c R & LTREICEEND bOTH - T & LTIER S
M) L LTHRIbND Z L Lo,

10



(1) ARNBREHER (KEERONE)
FERNFE L E A, LAV =F o OREERGEREZN 1R, (B#1D

CHs H CHs H
I | E
CHi—~MN*—CHz—C — CH2000 % CH:—N*—CHz—C — CH:C00~
I |
CHa OH CHs O0—-C-R

ARAILZF I
L AN=F o
R=CH: : O—FEFIL—L—HIL=F > (Swhk, 4%, EF (AC)
R=CiHs: O—FRAEF=N—L—hIL=F (Fuk 1R (PC)
R=CiHs: O—FFJI—L—HhIIL=F (Zubk, AX) (BC)
COez
CHa CHs
| ZES |

CHa=N-+0 (Suhk, AR) CHa—N*—CHz—CHz— CHC00~
| |
CH:= CHs

FUAFILTFEw—N—FFH1F ¥—FFOAEA 2 (Fvk AR, EF (BB)
(Zubk, AR, ER
(TMAO)

1 L-h=F o OHEEHTRE

(2) ANENREER (¥R, 4 BRIEUKIRS)
~ A (C5TBL/6 SR, WA AREH, [ 6 VLR ([Zhv=F > TETFAINL=F > XL
0 e F = Vv =F 0 % 4 BEREOKEES- (10 mmol/L (2 mmol/kg ARE/HFHY)) L7,
SIPRREL U CIER G AR E LTz, &5 1 HE & 2 8B OB TRE 24 B L7,
BG4 BRI, MR OERT (v 7 A EHER) 28 L7z, msE, JREOVER
oD H L =F L A LC-MS/MS THIE L7z,
M, JREOVBRIGROBRI N =F > (BRI N=F 2 T IV Iv=F ) PR
R 1ITR LT,
P 5RO TISE K OUR R O H L = F- LR EE S RIHRRE L 0 A S o 708,
BRI D 1 )V =F ARFECHERICZ IR bR oTe, (BE12)

F 1 TRIBTAILV=F, TEFILILV=F XTI a =L hL=F>
4 FRIFOKE 5% OIS, R OVERTL PR V=T YRR

- A PR B (umolkg {AH)
(umol/L) (umol/kg {AH/H) IR =}
AN =F 477+ 1.8 417 + 1432 309 £ 59 207+ 14
TeFINIIN=F 47.6+1.62 390 + 762 359 + 56 169 £ 20
ruvt =) =F 42.7+1.62 448 + 362 249 + 43 152+ 14
*IHR 36.4+1.4 24+4 291+ 31 195+ 17

n=6, W AEAERRE
a : STIRRE L Ll U CREHRIA B 225 VY, (unpaired two-tailed Student’s #test. P<0.05)

11




(3) AWEREHER (v b, EEEOKRESXITEEFIRNIES)
QN1

Z > b (SD %, Mk, 6 Min, FCECRE) 12 [carboxyl-14Cl2 X X[ N-methyl-14C]3 L- %
N=F A & ER RS D5 (30 mglkg AE) SUTHEFHRNES (30 mgkg
RE) L., FRERFACEER U7 ik o ErEE LSC THIE L7, RO EIZHB T
(%, [carboxyl-14C] L- /v =F G GHETIE, BG4 4~8 FFf] & Tl E
FARREL 720 | TiplTET 6.42 H., MET 6.79 H LMEERIC K E 222513 b e o 7=,
[Mmethyl-14C] L- 7V =F LB GREZIW T H, 505 4~8 IR & Tl Py
WEFIRETH - T, IR STV T, [carboxyl-14Cl L- 7 v =F i b #e 51%
CTIIIHIAE T 13T 9.34 H, MET9.94 H, [MNmethyl-14C] L- 1)V =F b 5
BECITET8.21 H, MET7.50 HChH -7, (BFH13)

@ o

7w b (SD &, 6, MRS 4 PU/EE) (Z[carboxyl-14Cl L- 7 v =F Kb i) % Hilnl
SRHRE O BS (30mgkg AHE) L, FHREOHEHENEZ LSC THIE L &g ~D/3fi %
FRaEt L7z,

KEDRRIZ I T DA A 21T LTz,

BEHEED AT ZNERHITTRD B, &5 6~24 IFERIZIF & A E ORI T
AR I L T o7, 5 6 RFEfE Tl TR, Bl OV N— 2 —JROIREED & H
ST, Feh5 24 BERRIC B W T B [REBETH o 7288, ~N—2 —lR, DN OVE RIS O PEEE A
HIN U 72, BB DI IR~ T, £72, I A BN~ T-, (B 13)

2 JINWVRENVHDRFEE 14C TG L2 b D
3 AFNKEDRFEH 14C TG L7-H D

10

12



# 2 HET v MBI Blcarboxyl-1UCIL- 77 /L =F AL HARIGRITIRE 1 P 514 OREAE
oA (F i)

i BG4 (A
sk
1 6 24 72
IiR7Z3 5.32+0.70 9.48+ 1.07 7.37+0.47 5.23+0.78
RS 7.32+0.47 14.42 + 2.39 10.10+1.01 4.44+0.36
Jibg 0.56+0.17 2.24+0.44 3.63+0.63 5.30 + 1.20
FEER 5.80 + 1.25 14.74 £ 2.47 20.56 + 4.47 11.56 + 1.37
N 5.21+0.32 41.69+ 7.34 73.93 +2.09 55.75 + 4.70
HH T 11.58 +0.76 48.40 + 8.86 33.24 + 9.56 27.96 + 4.81
TR - - 27.60+10.74 | 26.85+3.67
PR 10.22 + 2.96 35.96 + 6.04 32.95+ 7.09 30.78 £ 5.48
Fea i 3.90+0.77 19.62 +1.19 20.10 + 7.60 17.77+ 3.64
LNl 2.73+0.31 21.29+3.25 41.13+13.69 | 43.52+14.66
Jiti 8.03+1.31 26.92+2.10 31.93 + 7.58 19.37+2.13
lig 50.35 + 7.40 56.62 + 2.86 39.08 £4.07 18.94 + 3.00
JiEd=s 13.18 + 5.48 28.41 +2.94 23.70+ 4.70 19.25 + 6.04
il 4.41+1.10 20.13+1.76 20.88 +5.25 13.95 + 2.50
ik 79.43 + 10.57 86.15 + 11.05 47.09 + 8.08 25.34 + 4.68
Il 12.33 +2.09 31.92 + 10.88 25.72+9.05 17.04 + 3.81
FEHL 1.93+0.76 8.52+0.40 10.89 + 1.84 11.31 +3.03
JSFES - - 36.35+ 7.27 35.22 + 6.46
N 2.29 +0.22 15.47 + 3.50 23.66 + 8.27 31.96 + 2.33
B GEHEY) 679.41 + 80.09 49.25 +6.79 25.68+2.21% | 15.39+221%
Mg (ERNEY) | 1,936.89+171.50 |  542.00 + 79.66 * *
B (GINEY) 380.29 + 146.58 | 1,717.11 + 253.65 * *
KN (GINE) 190.05+110.49 | 1,599.99 +439.16 * *
E- K 2.23+0.30 12.54+1.34 12.20 £ 2.79 10.68 + 2.22
T3 —H A4 11.74 + 3.35 45.06 + 3.05 61.92 + 3.86 57.88 +4.61

TEMEE AR, —  RRE
F Al - AR R (dpm/g) 2 515 L 7%, IRTE R UM G HEREDE N ZHIES 572D, IROFIZ LY FHH

L7zl

F E=FHR e e (dpm/g) +— (P 5
* e 24 FEREIRE LI, B

Q Bt

1HE(dpm) + 1A HE(g)) X 100
NG B, KGR OZENSONEYZ G THIE L=,

7w b (SD . 68, MERER 2 PO/EE) (Z[carboxyl-14Cl X[V methyl-14C] L- 77 /L

4 ERE - e A D BRI

11
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=F A A HEERTRE 05 (30 mg/kg AH) UTHEIFHIRNI G- (30 mglkg 14
H) L7z, #&5-8, 24, 48 KON 72 RfHIR IR M OFEAERELL

L7,

LSC CHREFHEM 2 ]IE

FIGREIEOF G4 72 R £ TORFFOPRIERZ R 3 LOE 41K LT
e A FG- Tl MERE AT A S0, FTHRGREOR 50% 2 S, JRIC

W72 I DB PRI X e, BRI AL
50% 3 X 7=, (B[R 13)

# 3 7 v MIBT Blearboxyl-14Cl XX [N-methyl-14ClL- 77 )V =T A H ] 5]

NG RORLOFEFPEIER (B GEICHT5%)

BOTHMERITHZ LY, R &“’#EO)

. LAY
ik
[carboxyl-14C] [N-methyl-14C]
i 8.60 + 1.01 4.84 +0.06
7
ki3 7.15+0.71 5.79+0.19
2 i 46.67 +1.54 50.78 + 3.01
B ki3 49.88 +2.42 52.12 + 2.84
S A
#£ 4 7 v MBI Slcarboxyl-14Cl X[ N-methyl-14ClL- 7 v = F Ay B [RTEF AR
NG54 DR K OFEHHRIER (B GEIZxT 5 %)
) LAY
Bk
[carboxyl-14C] [V-methyl-14C]
HE 46.03 +4.41 52.07 £ 5.35
7
It 50.34 + 1.55 46.91 +9.92
. HE 2.73+0.69 3.56+1.91
B iki3 2.70+0.57 3.44 +2.51
SR A

(4) fARENEEEAER (WHRNISRELS v b, BEEZEORE)

@ mEEa

HR1SHHDZ v b (SD %

. M, VEECRE) |

el 6 WA LTI, Tl OB IRLIA M Z b /=5 — iR,

BANH ST, L., B~DOSARIIA B0 o7, BRI,
OWTCIE, fhofkkE s L, IR

@ EFiA®T
A7~ ~ (SD %

12

CLESOR

Z[carboxyl-14ClL- 1 )V =F by %
HEgffR O &5 (30 mgkg KE) L, &F~7at— N7 V4777 4 —THEN
fizkat Ulc, BEM I, 5 1 KL ClLIH A OV R O A 5347 3 P Eﬂ/bﬁ_i)l
MR, MR
s %E&U“?ﬁﬂ(ﬁ:
M2 RO THREITIRWER Th o 72, (Zf13)

(Z[carboxyl-14CIL- 71 /v =F - $af b A BAEI5ER IR 1 #¢




5 (30 mg/kg 1K) L7 & & ORI PHETENEZ LSC THIE L7z,
B GAR ORI PREHEE R 5 1R LT,
FLTHARRERT, &5 24 REFRRICRmIREIC R~ T, (B 13)

# 5 2T v MBI Dlcarboxyl-4ClL- 71 /v =F b HlalgRE 1 £ 54% OFL
T BEREME (F )

B Be 514 ] (REfE)
v
0.5 1 6 24 72
it 0.31+0.10 0.44+0.13 18.56+5.80 | 91.78+21.49 |24.72+14.97
SR & R

F i : AR R (dpm/g) Z 515 L7214, (RNE L O G HREDE N EAHIET 5720, RO L W HEH
L 7= %l
F =i P e e B (dpm/g) + (B 5 A (dpm) < A E(g)) X 100

(5) ARENEEEHER (T v b, EEEO®RE)

Z > b (SD . 6 #ln, M3 VL) 1Z[carboxyl-14Cl XX [N-methyl-14ClL- B L =F
YAV A BN RARE O P 55 (30 mglkg ANEE) L., i, IRIFEFEH A TLC T
TrBE% . LSC THUMEMAZHIE Ui, MR G 24 RFZICERIL L, JR X OFEIT 24 FF
R L 72,

Mm#E, REOFERONRHZ, £ 6, £ 7TROE 8I1TRLI,

MAEIIIREED e b 2 < B B, FE L AC Th - 7=, [carboxyl-14C]L-
TV =F A ER GEED R L OFEFR O EE2AGHIE. ENEFURFENL D BB Tho
7z [NFmethyl-4ClL- I Vv =F VAL GO IR X OFETIE, £ TMAO KDY
BB Thotz, (BH11)

# 6 7 v MIBIT Blearboxyl-14Cl XX [N-methyl-14ClL- 5 /v =T L A ] 5]
O G%O M RENY) (IR S HBEHEEICRT 2 %)

. AR
B (e i

L-hv=F>| BB TMAO AC PC BC ZF DA

[carboxyl-“C] 56.0+6.8 | 0.3+0.2 — 9.3+1.0 1.3+£0.3(0.9+02(55+1.2

[Nmethyl-“C] | 92.1+1.6 ND 05+05 | 28+05 [0.7+03|1.5+0.8|22+0.3

FEME AR, ND : R, —  RIE  (lcarboxyl-HCIEESA TR S 11720,)

5 BRI G- & IISIREEHIIIRL S AL TV s, BRBRERFHED b Iiliee 1 #e 5- &l L7,
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#* 7 7 v MIBT Blearboxyl-14Cl XX [N-methyl-14ClL- 77 )V =T L A H [R5
FBEOEGZORPREHY (F5EIZTT 5%)

" R & 2 ORlR
e
L-71)v=F>| BB TMAO | JR#E AC PC BC Z DA,
[carboxyl-14C] | 1.83+0.46 [0.30+046  —  [1.06+0.11/0.08+0.02 0.05%0.02 [ 0.03+0.01 | 0.90+0.10

[V-methyl-14C]| 0.98+0.04 [0.03+0.01| 9.60 + 8.54 |0.22 + 0.11/0.09 £ 0.03] 0.04 + 0.02 | 0.08+0.05 | 0.70+0.15

PR, — - RIE (lcarboxyl- MCHEREHII IR Sh72u,)

# 8 T v MIBIT Blearboxyl-14Cl XX [N-methyl-14ClL- 71 )V =F L A Hi el 5]
O EG%OEPRHY) EHGEITHT D5%)

o P AEW) & £ OPRtER
g ey
L=+ BB TMAO AC PC BC Z DAt
[carboxyl-14C] | 1.84+1.13 | 13.50+6.00 - 0.11+0.04 [022+0.03|0.29+0.04| 2.43+0.41
[Mmethyl-14C]| 200050 | 36.54+5.88 ND ND ND ND 3.32+0.80

FEMEH RS, ND - A, — @ RIE  (lcarboxyl- “CIERAGE M ERR S e,

(6) AAEHER (v k. 21 BEEAES)
7w b (SD &, WEMER 4 DU/EE) (Z[carboxyl-14ClL- /v =F b % 21 H Rk
AL (30 mgkg ARE/A) L, SO BETEMEE LSC THIE LA 25T L
7,
KEDIERRN 22 9ITR LT,
RN ZEIT A B o T, Feh 72 RERIIE, ~—2— R, FURAR, Ok
OVEFSFHI AN O/ L 0 b i m W b, (ZH14)
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# 9 W7 v MBI Dlcarboxyl-4ClL- B /v =F 4 b 21 HFFRHIRE Q%5540
FHARN AR (104 dpm/g XiE dpm/mL)

‘ Bolepe A% (RefED)
ek
1 6 72 168
IiR{z3 3.86+0.43 4.08+0.12 2.84+0.23 1.77 +0.06
IlIR3 4.93+0.18 5.09+0.49 2.41+0.18 1.36+0.12
it 4.76 + 0.50 5.31+0.40 4.81+0.65 3.87+0.43
REELN 10.56 = 1.87 11.82+1.76 7.93+1.24 7.17+0.68
N 43.49+ 3.80 51.72 + 3.27 21.97+1.66 15.37 + 2.41
7H TR 18.10 + 2.07 20.59 + 3.15 13.76 + 1.48 10.16 + 1.04
N — - 14.33 + 3.80 10.26 + 0.88
PR IR 22.84 +2.09 23.49 + 3.23 20.22+1.33 13.55 + 1.82
Fea i 16.90 + 148 19.52 + 1.37 12.84 + 1.67 10.05 + 2.89
LNl 29.24 + 2.68 34.06 + 2.24 23.66 + 3.04 15.13+0.73
Jiti 18.58 £ 1.94 19.95 + 1.46 14.07+1.25 7.78 +1.63
JiFlER 20.87 + 2.64 24.98 +1.57 9.36 £ 2.09 7.59+1.10
R 20.15+1.97 20.85 + 3.40 11.72+1.20 7.62+1.59
il 20.11 + 1.65 24.50 + 4.96 11.18+0.73 7.13+0.50
5 ik 31.85+3.61 35.32 £ 2.21 16.45+1.95 9.99+0.72
k= 20.54 +1.37 26.48 + 3.59 16.48 + 0.90 10.44 + 1.48
FB 9.66+ 1.96 11.29+2.15 9.70 + 0.85 6.52 + 0.83
JREAR - - 21.92+2.20 14.63 + 1.97
K 27.83 + 5.59 31.06 + 1.98 24.22 +2.11 18.07+3.15
B GHNEY) 48.61+15.19 15.29 + 3.93 6.69 + 0.95% 4.88 +(.58*
M GENE) 271.67+12.36 | 62.81+11.57 * *
Bl (GNEY) 39.75+11.60 | 222.80+56.15 * *
K (ENEY) 39.11+17.72 109.09 + 66.00 * *
E- K 11.13+0.70 11.45 +0.54 8.90 +0.57 6.11+0.41
T —H A 28.51+1.82 33.15+0.79 25.11 + 1.40 19.25 + 0.69

TEMEE AR, —  RRE
*ORHERG T2 RERR IR, B VB Bl NIBR UL OWNEY 2 &b TIIE LT,

(7) AREERER (X, HEROKRSRUVERFIRAERS)

O3

A X (B —27)VFE, 10 2>H i, MERER 2 PO/EE) 12 [carboxyl-14C] XX [N methyl-14C]L-
T =F A % BAEIRER O35 (30 mg/kg 1ATE) ITHEIFHIRNES: (30 mg/kg
{KE) L. LSC THLH OfEM: 2 HIE Lz,

RN G- Cld, MR LS G CZ O MR EHER R I A B VR
Tz, RROFEETIX, &5 4 RFRIHRLIE, Wi GHE & b i R AR G-
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JEZHEL T (X, BRI G- LR CTH o7, RO G K OFRIRN BG4 O iR
HERIC, MEROBEGWEITERT 25535 b/ -1z, (BH15)

@ o
A X (B—27/VFE, 10 A, B, VEEAR) (2 [carboxyl-14C] X% [Mmethyl-14C]L-
I =F YA & s D %5 (30 mglkg (AE) L., 284 — T VA ST
4 = XK o TP AR 2 HIE Lz, %524 BREIZIE, - v =F > O AR TR0 &
AHRNZ W THLODfiggs & Bl U TR o 7223 I~ DA IRIE & A LR Lo Tz,
(&M 15)

@ et

A X (B—7VHE, 10 A, HERER 1 P98 1Z[carboxyl-14Cl XX [N-methyl-14C]
L-H v =F Ui b & BRI 0 &5 (30 mgkg (AF) SUFHEBIFERNB S (30
mgkg KHE) L7z, %5 8, 24, 48 KON 72 BRfEI#4 12, JREOEEZEREL L, LSC THd
TEMEAHIE LT,

B HRRE O G4% 72 R £ CORFOHMF LR 10 LR 11 1R LT,

R ¥%E-TlE, [carboxyl-4ClL- 1 )V =F A bR GRETIRIITK) 20%. FEHITK) 11
~15%234E S 717, [NFmethyl-14CIL- 7 V= F AV 5-8E Tl JRISHK) 35~38%.
FHZ 26~35%HEE S, BGEERE A L D ERA LT, L L, HEIEE T
ARy

FRNI5-ClX. [carboxyl-14C] L- /1 /V=F AW 58 CTRPITHK 50~60%, #
N I <RI S 372, [V methyl-14Cl L- b v =F U HA bR 5RETIE, JRPICH
T0%HEE S iz, HETADNR-T, (B 15)

# 10 A XITHT B lcarboxyl-14Cl I [N-methyl-14ClL- 71 v = F o H{ L4y B[] 5l
1 A G OR K OFER PRI (REREITHT5%)

) L E W
Skt Gl
[carboxyl-14C] [N-methyl-14C]
i 20.06 + 3.94 35.71 + 6.60
7
I 21.73+5.49 38.25+7.81
% i 11.25 +5.72 96.07 + 5.22
I 14.36 + 4.55 34.53 + 4.60
B = A R

16
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# 11 A XIZBT B lcarboxyl-14Cl X% [N-methyl-14C]L- 1 /v = F L ¥ HEERAk
Wi G% DR K OFERPRER (58I 5 %)

S b E
[carboxyl-14C] [N-methyl-14C]

i 49.74 +1.44 68.98 +3.71
7

I 59.33+1.85 70.40 + 2.30
. i 0.41 + 0.07 0.80+0.05
£

I 0.56+ 0.01 0.73+0.17

B = A R

(8) AWENREEER (4 X, BHEHREAEE)

A X (B =7 VHE, 6 A, 13 UL 1Z[carboxyl-14Cl X iZ[N-methyl-14ClL- 77 /L
=F A BRI O #cG6 (30 mgkg KE) L. &5 1. 2. 6 KU 24 Rl
WZERIM U7, F7o, RMOEET 24 FREERER U7, g, R & OSSR REHIT TLC T4
Btz LSC CHIE LT,

1

REOFEFONRHM -, £ 12, £ 13 KUFE 1417 LT
[carboxyl-14C] & N V-methyl-14ClL- 77 )V =F S b GRE & I,

Mg IoRZE

BRI B2 < 253 (K190%) . L L TIE TMAO X UYAC BRETH 7= (B
Z1 0.6~4.4% K% X 0.3~3.0%) ., [carboxyl-14ClL- 7 /L =F L ¥l b i GRE IR T o=
FoEWIE AC, #TiX BB Tholz, [NMmethyl-lUClL- IV =F b 5HET
%, JRCIZTMAO, #TiZBB Th-o7=, (B 11)

7 12 A XITHT B lcarboxyl-14Cl I [N-methyl-14ClL- 1 v = F > H AL 4y B[] g
OO MY (I ERENEE R 2 %)

] =7 LAN=F BB TMAO AC PC BC Z DA
[carboxyl-14C] | 96.7 + 2.0 ND — 1.7+15 | 03+0.1 ND [1.0+0.6
' [Nmethyl-4C] | 95.8 + 0.6 ND 1.1+01 | 1.2+03 ND ND |[13+0.1
[carboxyl-14C] | 95.5 + 0.5 ND — 23+05 | 05+01 | 03+01|15+10
? [Nmethyl-4C] | 95.2 + 0.3 ND 06+02| 1.8+09 | 0.3+02 ND [1.7+06
[carboxyl-14C] | 925 +12 | 09+05 | — 30+07 | 08+04 | 05+03[22+0.1
6 [Mmethyl4C] | 87.9+75 | 1.8+21 | 44+61| 24+10 | 04+01 | 03+01 |29+05
[carboxyl-14C] | 92.0 +0.7 | 08+00 | — 03+03 | 06+0.1 ]| 07+03 |55+08
# [Mmethyl4C] | 87.1+16 | 1.9+09 | 1.8+07 | 21+03 | 1.1+06 | 0.6+02 |54+ 0.8

TR FEERZE, ND : AR, — : RIE  (lcarboxyl- MCHEAGE M I ER S ey,

6 GRAHE 4 G- & I ISR

LAV TR,

17

AR A7) DR L4 &Il L7,
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# 13 A XITBIT Dlcarboxyl-14C] X IZ[N-methyl-14ClL- 7 )L = F L G L) H A 5 ]
RO 5% ORI (H5-EIZHT5%)

PRAREM & £ OHitR
S L EY)
LHNF=r BB TMAO | JRFE AC PC BC saiith
[carboxyl-14 C] | 17.39+7.92 |0.07+0.03 — ND ([1.21+0.55| 0.39+0.15 | 0.13+0.02 | 0.74 +0.07

[Mmethyl-14C]| 8.58+3.85 [0.16+0.04 3.39+1.91| ND [0.56+0.34 0.28+0.20 [ 0.09+0.02 | 0.83+0.21

PR FEERZE, ND @ A, — : RIE  (lcarboxyl- MCHEAGEMNI I ERR S ey,

# 14 A XITBITF Blcarboxyl-14C] X IZ[N-methyl-14C]L- 7 /)L = F L G L) H a5 ]
A EG%OEPRHY) EHGEITHT D5%)

. PG & T oRfER
s LA
LN F=r BB TMAO AC PC BC Z DA,
[carboxyl-14 C]| 1.71+2.03 |2.58+1.98 — 0.01+0.01 ND ND 0.93+0.41
[Mmethyl-4C]| 1.37+0.19 |4.10+1.90| ND ND 0.08 +0.02 ND 0.92+0.14

FEMEH RS, ND - A, — @ RIE  (lcarboxyl- “CIFERAGE M ERR S e,

(9) B (TIRRK. BEEIRS)

R (5SMERE, - 3.74 PEVR. 153 XL 155 SHEE) OIFNE 5~112 H M OWEFLHIZ L-
TNV =F U aREEE S (EEF ; 100 mg/ B, #&=FLH ; 50 ppm) L, FHERA~DZE) g
SENTz, BRI o Mg v =5 % HPLC (2 L W |IE LT,

EAE 15 1R LT,

MAEPIREE I, STIEEE N O GREO WU T O IRE I 2> THN L7z,

(&E16)

#* 156 JKIZBT 5 L- v =F AR GRF O MAEPIRE  (nmol/mL)

N AEIRIAR (B)
T x5
10 60 90 110
” SRR 23.70 15.30 292.74 29.29
W L =F \
Be5RE 23.12 19.162 27.12a 30.97
) poyiiehis 27.60 20.02 26.63 33.72
I =F -
Be5RE 26.32 22.54 31.292 36.84
n=14. a: XMEFFELAEZEH Y, (P<0.02)
18
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(10) AWNEREHER (E b, EEFERNIESRVEEORS)

e e b (ZolE, FEEFH 38 ik, XA E 60 kg, 644) 12, L AUL=Fr (2X
1% 6g) ZHMIRNEG U OHEE L, RNEIREIC W TR L7z, 3BRIIAHEIZ D0
T 9 HEORERZFh L, SaBREiE b7 &b 10 HMZET -, BRI L, bk
BHIHEAN=F o ER®OBFELER LT, FHRNEGIEEER 5 A BIC 12 RO
250G L, RO BEG3aRER 7 H BICHIRO 1 RIS L, RGRi&OS 12 IF
W% £ TWREeHIIs, & OICHE 24 RIS BRI U7-, FRIZ, SRBRHIRI. 24 Hefffg
(BRI U T, MR Vv =F PRI BER T A L IRV =F AR
FEVEIC L - THIE LT,

FIRN A 512 DIENENRE ST A — & K ORPPREOFER 2 Eh& 16 KLU 17
WOR LT, F2, BRARGEREONRA T XA Z )T 4 2K 18 1R LT,

O 2 g BeGREE 6 g 5D AUC [CH BRI NI -T2, ZDOZEM
O, INV=F L ORINE2g DFETREML TS EEX LN, (BR1T)

# 16 b MIBID L- V=T ViR G5 DOIRNEIRE ST A —X

B 5 Tiz. (h) T (h) Kel (/h) CL (I/h) Vd (Vkg 1KE)
2g 0.69+0.23 6.48+2.792 | 0.401 +£0.0652 | 5.37+0.70° 0.82+0.29
6g 0.73+0.15 3.92+0.83 | 0.497+0.047 6.08 £ 0.80 0.58+0.15

n=6, VI HAFEHERE

T © SIATFHDIEFRB, Tugg : IHIRAHOIEI RN

a:6g &AM L L CHRFAIAEZDH Y, (Wilcoxon matched-pairs test, P<0.05)
b : 6 g FHREL Ll U CRERHAIAEZEDH W, (Wilcoxon matched-pairs test, P<0.025)

# 17 & MIBIT D L- =7 RN 5% DR F 4R

ek % CL (mL/min)® FRAEER (%)P
T 24 IF5f 48 151 24 I 48 11
2g 78+ 12 64 + 9c 70+4 74+6
31+1.1
6g 100 £ 23 91+14 82 +5 86+6

n=6, “FHEHAFEHE(RZE

a: k4 HEDOE CL

b FhaT G4 A E) ODRBANV=F AEEELGINTN D,

c:BgHEREL G U CHEHFIIAEZAD Y, (Paired Student’s #test, P<0.05)
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# 18 b MIBITAL-IN=F U ROAEREEREONRAL T LS5 T 4

B B GR AUC @242 NAFTTAZ7EYT 1)
i 1,815+ 157
2¢g - 0.16+£0.07¢
ey 300 + 129
i 5,656 + 916
6g - 0.05 + 0.02
ey 313+ 182

n=6, VA ATE(RZE

a: BEAOIN=F AREEZE LSV TR L7z AUC

b : NAFT A FZEY T ¢ =0 GRED AUC o020, FHIRNE 5-R5D AUC 029
c: 6 g GHEL I U CHEHFIIAEED YV, (e FEIAN, P<0.01)

L- TV =F A%, (RS . FITIRPHEINC X - TilESeT 5, i e Tk, 1L
=F D% CL (1~3 mL/%)) X GFR (100~120 mL/%3) £V HASERWZ L,
JRAIE CRBIN S TND Z EPVRIB I D, BFRHIIEL, IR ORI ORRE X —
KT 98~99% Th 5, fathi/e b MIIIT 2 IRME COFRINOBEIZR 40~60
umol/L TH ¥ . Z OFEIINIRMED MAEF L- v =F IR L [FRRORE CTH D, LT
D35> TC, L-A/V=F OISR NN 51224, B CLIEZ GFRIZEfH< Z & &2
0. RN ZERICEFNSEM S 2 AR LTS, (BH18)

2. TABBEER
(1) RBHER K. BEZLED
TR (TMERE, 4308, KE 10+ 1kg, Mk 8HHME) T L-H/L=F % 20 HRENEATR
5. (0, 25, 50, 100, 200, 500 X% 1,000 mg/kg £kl L. Heikiss- 2.5 BifE# oo
HEL TR, B, OB O CEIERRTS. SRR okhv=F (FEEE L=
FUROT®FNIN=F ) OfEE LC-MS/MS IZ LV HIE LT,
ML OMEREPIRE 23R 191 LT,
ARPEALIZ 31T DA LV =F REEL, AR OV OO L v BiEZ R LT, (&
fE19)
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# 19 BRI D L-v=F2 20 AFRNREER 5% (Ri&& b 2.5 Fffliz) @

MR OSHFR PR L =F LR (umol/L XJE nmol/g)

L-n=F 458 (mgkg &£
e
0 25 50 100 200 500 1,000
i 10.5+1.2 12.9+2.1 | 14.4+22 | 172428 | 27.6+3.2 42.7+7.2 53.8+7.6
e
.7 2.1 2.3 2.8 (4.9) 6.9 8.7
- 52.9+12.0 | 64.0*£17.2 | 73.4+82 | 85.6+9.9 153+12 245+83 296+56
4
(8.5) (10.3) (11.8 (13.8) (24.7) (39.5) (7.7
- 115+20 123+21 151+18 | 187+27 29462 403+73 487+96
H
(18.5) (19.9) (24.3) (30.1) (47.4 (65.0) (78.5)
| 310+61 392+30 437+77 | 48764 | 618*=106 844+63 1,002+166
Ll
(50.0) (63.2) (70.4) (78.5) (99.6) (136.1) (161.5)
.| 466+68 589+131 | 629+137 | 744+122 | 1,115+180 | 1,474+336 | 1,691+211
R
(75.1) (94.9) (101.4) (119.9 (179.7) (237.6) (272.6)
443+132 633+116 | 727+130 | 853+116 | 1,096+264 | 1,617+339 | 1,723+201
YR
(71.9) (102.0) (117.2) (137.5) 176.7) (260.7) ©Q77.7)

n=8, VB AFHERZE, FRIN : SEIEA me/L X3 me/kg (ZHAGH

(2) %XBAER (K. BEELED
TR (HERE, 19~23 Hilfh, K 4.9kg, FEEN OMESR- 18 SH/EE) (C L- v =F >
ZHEFLEEN D 35 HIRTREERES: (0. 250, 500, 750, 1,000 Xi% 1,250 mg/kg flkh) L
7o BEFLPZ 14 FICEERRYT-0 24 SE OB L, MEF v =F REZRIE LTz,
Fro, BEAZ 35 BICHRGEEYT-V 6 B ZHSEAVE L, ISHEZHIE L7z,
MmAEF v =F R, 750 mgkg faktPl BB GERICISWVCTEFIRRE (0.008
mg/mL) Z/RU7c, FIROBER, SRk (& 378, IEEORERL) KONZ 378

DRI

&R U TR 22 bz, (B#20)

(3) %BEHER K. BEH)
WK (ZCHERE, (KT 34 kg, EFHEM UMERS 8 BVRE) |2 L- /L =F % V41K 103 kg

B KT S Tplpo T, TRE ORI, 750 mglkg BB GHED )35 U

Y31

F COHREARE (0. 25, 50, 75, 100 XX 125 mg/kg fikl, L-hr=F L LT
1.05, 2.02, 3.09, 4.19 XX 5.11 mgkg KH/HT) L7z, KIKEEH-V 2 A THIE
L. 2EHOEREN 103 kg IZEET D &, EHO0 1EHZEM L, MfH ok =5
VIEEENIE LT,

BAERE T ORI N T = B E R 20 1R LT,

R G IERD) oV =F BT, 125 mg/kg fatHE S5/t GEERNE (50
mg/kg fAkh) @ 2.5 %) T 2,254 nmollg (363.3 mgkg) TH V., KHEREL i LT
1,235 nmol/g (% 200 mg/kg) DM BTz, (S5 20)

T B GRITAHED 1 AR L AE I T OREAO AR E) D EH LT,

21
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#* 20 JRICBT D Lo v =F R GE O T LV =F VR (nmol/g)

i L- v =F 55 (mgkg it}

0 25 50 75 100 125

S— 1,019 1,294 1,437 1,752 1,836 2,254
(164.3) (208.6) (231.6) (282.4) (296.0) (363.3)

N 101 127 119 154 163 195

i (16.3) (20.5) (19.2) (24.8) (26.3) (31.4)

i 758 934 940 1,216 1,152 1,324
(122.2) (150.6) (151.5) (196.0) (185.7) (213.4)

n=8. FEIIWN : mg/kg (ZHAH

(4) ZEHER K. EHH)

WK (38— v v —Fff, (K 56kg, ME8BHME) |2 L-W/L=F L ZFEKEN 56 kg 7>
5 120kg 12725 £ TOMMIREE S (0, 50 3% 125 mg/ke fikh) L. 120kg [ZES
BB LT, MU BFRBCOTI (SRR, KR HH) Fokn L= s
HIE LTz,

HSEF R OMHAR P DRAT LT = B % 32 21 IR LTz,

AR PRI 51T D L= F AR IR OV ORI L ) 2R L, Z O
IS 125 mglkg EHE SRR AR "B T 1,640.2 nmol/g  (264.4 mglkg) Th
olz, (ZH21)

# 21 JEFEMNCRU D L =F R GE OMRTHR A v =F R (umol/L

X IE nmol/g)
. L-n=F %58 (mgkg i}
1k T MEEe
0 50 125
6.2 10.7 14.3
ki
" 1.0) 1.7 2.3)
93.4 123.9 155.1
Ak
(15.1) (20.0) (25.0)
e 864.6 1,316.5 1,569.4
s Ec
(139.4) (212.2) (253.0)
N 838.7 1,239.8 1,640.2
AN TR
(135.2) (199.9) (264.4)

n=8. #EIMMA : mg/L XI% mg/kg (ZH#E
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3. BicEMHHER
L- v =F A OB et RO R A2 22 1R LT-, (BR22)

#* 22 L-v=F kOB s R

bag| AR PIES & i
in DNA (15 Bacillus subtilis 0. 25, 50, 250, 500, 2,500, 5,000 | [&
vitro (Rec 7 v&A) | (H17, M45FF) (- v=5Fr & LT 0~4,080)

ug/disk
18 Im 92N B3 | Salmonella 0. 50, 100, 500, 1,000, 5,000, 10,000 | fzt%
ik Typhimurium (L-Av=F>& LT 0~8160)

TA98, TA100, ug/plate (=S9)
TA153, TA1537,
TA1538
FEischerichia coli
WP2uvrA
PetofKBEHER | v A =— X240, 25, 5, 10 (L-v=F2LLTO| &
A H—Mfi% V79 | ~8.16) pg/mL (—S9)
HHRE 0. 83, 16.7, 33.3 (L hr=F &L
T0~27.17) pg/mL (+S9)

L- )V =F A D in vivo DBIsFEMIZEIT 5B RIZ7R2 W8, 1n vitro D Rec
T oA MR A T A IR ZIR S R M ORE Sl & F e et R B SRR OO S
T bEETH -7,

B ZEEBRIEEL - FRMEREMFIESIX, 1 v =F VR Czﬁﬁfiiﬁfﬁi/\
boHZ L TE)@JKL/\ L- TV =F AL, AERIC & > TR & 72 D8 EE
RNEEZ T,

SR
FSEWREIZ BT 5 L)V =F b O Sl R OR R 2% 23 IR LT,

23
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43,% 23 %@J*@%ﬁw—iﬂj’é L'ﬁ/l/;ﬁ‘:/iﬁ’ﬂﬁf@@ LDs5o

EhfE, Hiin LDso
() . MERI | BRHRE (mg/kg & Pt h SR
N ONCERE H)
8,200 23
% A RN, PG, dRA, R MR
i 8,000
3,100
~ 7 A (ddY FRN ft’i 3’640 %R, IEEN, M fEE
). 5 R, :
ﬁk;z)ﬁ ’ ;@ " HE 4400 | BEHEBNS T, PR, WLIEE. k.
M 4,320 Mt B DR M OYinFE
" 1,690 e
e RE #1800 B T#5- L REROIER, &
M 4,374
Soh 8D | &n ;;i 4’;8 R, (R 24
). 10 A, m 3’823
MRS 6 DL/RT JEREN W 4606 NAEISESREES
e 6,127 | 24
= . ;'\ T
Zv k (SD g W 6299 W, L AME . BAREAN
F). 22 A,
\ . #5510 N .
WERESS- 6 DL/RTE JEREEN BSEENEK T, THFL, =R
M 5,730
Z v M (SDA). 24
: . i 5,455 .
5 fkn, MERER- 6 | JEE AASEENMIC T, L =R
\ 1 5,762
VL/RE
- 1 6,900 HREIMK T, B EaE, LB, T | 25
nj:D
6,890 I, P
1,590
Sy FEDR). | HIRA lf;i o | TR
5 Wk, MERES m >5’ 000
10 P/ 'y ’ —IRFI 72 AR ER D, (RE A
1 >5,000
1,920 H¥GEIK . B EEEA, LB, T
JEREN
M 2270 | i
5,400 SEIME T, RIEOIKC T, FER{EA,
o ¥ % (JW @ ﬁ 6,000 ii‘;L%MEET IR T, FEE{EAE, | 23
&) . 15 Wik, M m 1’300
A ’
14 5 PL/RE HFARPN WERARIE W R e
M 1,200
BRMEEMEAR

(1) 13:EfBEIMEERER (Ty M)
7w b (SD &, @B I ; MERESS 15 DL/, B8R I ; MERES 10 PWRE) (S L-v=F
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A% 18 MEFFRERE OG5 GRBR T ; 0, 100, 450, 1,500 Xi% 5,000 mg/kg {A&H/
A, &I ; 0. 1,500 X% 5,000 mgkg (AE/H) 3 2 okt i S/,
AR I IZHOWTIE, &5/ T4 35 HRIOWREIMZ53E L, [BHEEZ8lEs Lz, ik
HEL, —feRE, RE, BEE, PoKE, MK FHIRE, mRAE LFaome, FRIRE,
IRBFFRORMRAS, R, Dles B X OB R & L7,

BEICENT 5 L&z b -mtEiT R aR 24 IR LT,

FEGITEINT 21, AR I R OVT %18 U C 5,000 mgkg R/ HEEGHEDOAIT 35
B GRER T ; I 10 B O 12 61, 5% 11 ; Ik 7 IR O 6 f51)) A2oindz, iz, #&5
MR K2 6 OO0, MiadliR 2508 T HREE 6 141, 450 mg/kg A/ H#-5-8f 6 ., 1,500
mg/kg RE/H&ZERE 13 1% O 5,000 mg/kg A/ H &5 13 Bl CThH - 7=,

—EIRRE, REE, fBEHENL OEOKEIZ OV, 1,500 mgkg (AE/ A &5 REOMEETIX
IFIZ BN I 57T EDBIN U, HE IR B ImHI 237 S 7=, 5,000
mg/kg KH/H & GHEOMEREZ 35U T, ARERE, FBEFE O & OB EO ]2
OO, ABEGHOKETEMIL, FIRIZIBWTERORN LIV,

PRARAEIZIUN T, 1,500 mglkg RE/ B & GREOMERECFRMIR & OWRH CL o8N,
IR KONGRS iz,

MIEFAIRRA T, 38R 1 IV T 100 me/kg E/ HERGREOREKL O 1,500 mg/kg
{RE/ H B 5HEOMERET WBC O E22J8A, 450 mglkg (KE/HE5HOMET PT Of
BREENAR LN, £72, RBRITICEHWT 1,500 mekg AHE HFE5REOMET Hb &
O Ht OF BRI BN, LiL, ZHDITHAEERGFEEZ KL Z e, B
Kb Ez il

MmigAA LA Tld, T.Chol, TGL, TP, Alb, LDH “0AE /R LN b
5. FRRRFAOICATE, Bl O OO EIZEF IO T, EEFIERICZ L
HLDOLEEZ BT,

PRI Cld, 5,000 mg/kg HGREO B O I EE DBFRD bl (&
24),

[EEFEREETIEL, 1,500 mg/kg (RH/H#&GHEOLE 4 FIZEHE ORI THEDGE
BV, R KON & OB GORE L OENRBEINAGED BT, MfRFHIMmAE T
FE D SN -T2 2 &5, 1,500 mgkg (AH/ B GRECIBVTIE 35 H DR
PRITIREEE T2 b0 LB 2 b,

450 mg/kg WE/HLL T OEGEETIE, MIRAALFHIRA K ORI A TOEME DL
B OB D EEOEBEDORININMNI: ST, EIE OB IR E OFEERIC X
HHOTHY, BEFEEOHNBBO TRETHL Z Lb, BEFNIIICERDOH HE
fEEF3E 2 N2 o7,

BIWEEZERIEE - fPEERMFES L. ARRICBW T, 1,500 mgkg AR5/ H &
HREUZRBW TR, fUKERINENL SN2 &5, NOAEL 1% 450 mg/kg A5/ H
EExT,  (BZHE26)
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# 24 T MW 13 B MEEEER Th b v mERT

Bh&
(mg/kg fA=/H)

i3

i

- FELRIEIN

» AKER(E

- JHRER  (FETH)

G B D Y LR (BB
=H)

- SRR

- IKERAE , IR EHE NI M OB AT A
G

- BRLEE (BELC)

BB D »\EiD Y L NRYEEE (BB

5,000 - MRiE e L EGHERE, AN WA | )
fel, ARERA N R, R B b | - IMARAS 3 RRIRa, S s i
B MR K ORINT R E RO Z8PE | B, BRERARE ERCHIla 2 BB
(FEL=H1) i)
- EREREAT BRI O BB | - BT ERGR @R (BB
) 1)
- R - R
1,500 LI - PREEHIN] - K ERN
- FBAT AR T, FOKEHM
450 LLF BT R L BT R L

(2) 13 EFEFERHFHERAR (1 X)
A X (B—7)VFE, MRS 6 IURE (7272 L. 50 mg/kg REE/ H B 5L A ERER- 4 8H
IBE) \Z L- v =F Kb % 13 B O &5 (0, 50, 200 XX 800 mg/kg REE/H .
YIF o h7wn) TR RN EE S, REEB L, —ARIRRE, (KE,
B, fUKE, OEX, IRBERmE, JETmE, RRE, e, ksl
FHIRRET, TR OYR BRI & LT,
BEICERT S EE2 bR AEE 25 1R LT,
ERGEHIBWT, SEEHITIABNLR ST,
—REIR T, MEM: & BRI FRINA BTz, 800 mglkg RE/HEGRHETIL, &5

30 434 LI HEEN RIS - S 7=, 200 mglkg (AH/ B UL T OFGRET HUEHIT A 5
AUTZD3, MR TR FREE S O GRS B A B AL, FEBUREE © RIREE L JELL L T2 &y
O, WEIZLDELITEBEZ LN o T, THIIE. 800 mg/kg KE/HEGEEO2HIIZ
FHIVTEN, 200 mglkg RE/H UL F OBGEE T LA BivT, SHREE & [RIERICHL
) TH T,

B E K OPOK R GITER T 2 BT A LR > 7203, 800 mg/kg {AE/H #¢
HREOMEDOTR G & T G- TREOREZED, o HHE L 0 R0 o7,

OEMRA, IREFPRIRA, BREMRA, RRE, MR FrImE, A rromd,
TR & QYR BEAHAR PR A Tl B SITERT DT RISA bR o Tz,

B LERERIEEL - SRR ASIL, 800 mgkg AT/ H BEGERIC IV TR &
RN ST Z LD ARBRICEBIT D NOAEL 1% 200 mglkg (K#/H L& 2 7-, (&
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RE27)

#£ 25 A XZ&EFW= 13 BERETAMEE R TA b Vs TR

B
== é—
(mg/kg 1A/ H) LD,
800 M, T
200 LI TR L

6. EMEHRUFENAMERER
(1) 78 BREFEMNAMHER (YIR) RU 104 BFEFENAMRER (T k)
<BEEEBE>
~ A (B6C3F1, W) |2 L- =T bz 78 HRRE N5 LI B OV T
I~ (F844/DUCrj, HEME) (2 L- v =F i k% 104 BRHRE 0355 L7 BRIC IV T
T IANEE TR T HETRITRED b lz s STV 5, (B 5)

(2) 12 AfEEHSEHERAR (SY M)

Z v & (SD %, WMEHES 30 DWRE) 12 L- B v=F U tinZ 12 HH Rk o5

(0, 100, 272, 737 Xi% 2,000 mgkg AH/H) I D&M EEMERERD T 7z,

MRAETEH X, —MeREE, (RE, BEE, JUKE, MEFIIRAE, kA LR,
PREAS, IRBFFROMAE, SRR, BEesE R OYRERAR A & LTz,

BEICENT 5 L&z b -mtEiT R aFR 26 1R LT,

RRHHELTERIL, 2,000 mgkg R/ H & GHEOMEREIZ I T 28.6 KT 35.3% TH Y |
KIFRRE L LHl L CHEIZE -T2,

KFIRREIF NS 737 K& OF 2,000 mglkg (RE/ B $GREOMEREC 11 FEOIEE O R AN
IEERIZH BAVZD, FEE OIEEEREE ORI ZHENINT DA SR -T2,

B LEZERIEEL - FEEEIRASIX, 737 mgkg (KEH/H & GHEIZIBWT, MK
20 K MR AEA L BB BB N A B = Z L v, NOAEL (% 272 mglkg {AH/ H
EHIET LTz, (ZFR28)

8

RROFEHNANIH 2T, ZFERE Lz,
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* 26 T v bEAWZ 12 A BHEMEREIERER TH b w3 R R

55
(mg/kg AH/H) K e
- LRI - LTI
- LIS BRME, BEENE | - B, BREE, HIE, RO
D HFE, HEEOMMIL UGG | IR OVES

2,000

- PREHDIENG], AR

- K EH N

- FREOHENN, FRE CIoN

- TGL, TP />

- BUN #2/0

- P, GO MR, mTSZRR. RS
B RO KT

- T B ML R, MR,
FEEL, FEE LR K OO R B
Bowhn

N NI
9 o L.

- LR

- B IRAMAE R D2 M

B SOV SN TR,
RS- A wia i DN o 2N ==
MR, EE R AR, TR
BN M OMRER A i B Ao
M

- BEMERA T R D1

R, TR

- REIGIImE], EA R T

- TGL, GluEA

- ALP #n

- Ll e O i Asct B Al T

< ST, TG, GO, WL RITER. MR
JiR K OO FE S B B DHEN

- GBS & OFETE & ORI

- TP BN, MW, IR, TEAR D o
iii}

- AN S Ra RS 5 L B
fed, MR b B K OVRRER 4 i
Rz RRE D2

737 LI L

-+ iKY
- BN ORERS K OFEXS R OB

- NEFA J5/b

272 LL'F

TR L

TR L

(3) 53 EMISHEHEMRER (1 X)
A X (B—Z VA, K6 Hilin, MEES 4 DUEE) (2 L-v=F U Hifkh% 53 TR
N5 (0. 50, 200, 800 X% 1,600 mglkg K&EH/H, BZF a7 ®L) T 58MHE

PERBRD N S 07, AT E L, —fRIREE,

(RHEE, fEANE, fOKE, DEMREE, IR

Blrrmds, T, R, MR, mgd by, Sk, iBesE R
YRR AR & LTz,
BEICERT S EE2 bN-mETRAEE 27T IR LT,
AR, ECHIEA SN2 T2,
800 }1r 1,600 mg/kg AH/HEZGHETIX, THRILOMEMENA B, 200 mgkg K
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H/H LA T OXRMREE T IR L OV TR A HAVTZD, BOSH TRIERE & 21372~ 72, H
T, MRS TE RIS E O FRML A1 O BRIRO NS ARREL DB BTz, IR
FIORE I, HORBEEATEIC O S Ak S KERA BN, F72. 1,600 mg/kg
IREE/ HBEGHECIE, REEOBRREEESEN 2 BTz,

REE, ODEXRAE, IRBF PR N QMR Ik, BEICERT 27T~ B
Mo,

MR M QMR AEA L RO T, SR FRICH BB b HE b o
e, ZI O OEMEIINT G IEFHEHN CTH - 7=,

TSR EE RIS b )RR & SRR BN A DN DB N S - T23, 2B OFTA
(BRI A Do T2,

B EEZERIEL - FIEMEEMFIASIL. 800 mg/kg AT/ H B G-REZR TR &
OV AN N EASIEE A JE D 5 - il £E 5 KR A B Z End . ARBRICEBIT D
NOAEL (3 200 mg/kg AHH/H L& %272, (B/i29)

#* 27 A X &MV 53 e R R T A b - m R R

B b
(mg/kg {KE/H) K .
- BETEORE - JR pH DIETF
« KK B D) BENIEE ) - RO R e T
1600 - R pH DIKTF
’ - EREEE A B 9 o ML fE S K
iCi
- BRSO R Ry AT
- T, MERE < TR, MEE
800 LI o BROKEEDEE) 2B e )
- EREREEAT T D o A fE 5 KA
200 LLF PR L HEPEFT L L
7. HFEHRASMAR

(1) £mELEFHHR (v b
@ ZIREERVEKRE COMEAEFKEICET H5AER
7w~ (SD %, 6 W, MERE 25 VW) 1 L- V=T bWz st 0 & 5
(0, 100, 520 X% 2,700 mg/kg AHE/H) L7, HEE 6 Wi o540, 918
MO GRRIZARE LT, M, 8 lknn b G- 0ha L, 2 %A L7, MERELCIT
IR T b e G U, AR A RERR U7 IR 7 Bk RS A Ak LT, TR 20
HICHET >~ b2 EUIBA L, B, AREL IR - IRIAETE L AR R A i~
770
BEGITRINT 2 E B2 bR AR 28 IR LTz,
BlEMWICKRT 288 L LC, 2,700 mglkg REE/ H G REOMEREZ, #R{5 & OOk &
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DIEMBI BT, S BT, KETIIER R IR - S5 fL - DUBEFHO#EDTH N,
*Li@ﬁﬂg@ﬂm&U%Eﬁmg@mﬂﬂ RO O, Fo, FWBROMXEED
BB BT H, REOHIPIHIC L 28 EE 2 b,

&ﬁﬁ@%@%ﬁﬂ%\ﬁﬁﬁ\xﬂﬁ PIEL, EREL QUSRI G
BT H DRI oT,

FeWITxi 288 L LT, AFRIEE R OWR IR EIZIIR G L 28I A b7
ﬂot@\wo&wzmm@&gm@E&Qﬁ@%lm_%«w% . 2,700 mg/kg
IREE/ H B GRHCBHIT R VR KRR (1 6) LOWIsEE %fﬁ(1%)ﬂﬁ%htobﬁ

L. 25D ROFEBRIIAEREE L LR THERZTRO bNT, HEICL D8

LB Z N7,

BN ZERELNEE - fEESEEMTHESE. 2,700 mgkg KRE/ HFGRHIBNT,
BEMWIHREE, OKEOHEINEO —RBIZEEN A LN Z &G BlEMIZKRT
% NOAEL (% 520 mg/kg {KE/H &3 X 7205, BB OBHHRE K ORI 4 %
NOAEL % 2,700 mg/kg KH/H & B 270, 7o, AR Clife 512 X 2 5HREI %t
T DR ORI I A DR o Te, (BFR30)

#* 28 T v FaRMAWEEIEEKOER X TOMBIIRIE AT 5B T A b5

MR
B 58 BlEh o
(mg/kg A=/H) i i3
< WK OWOKEORN | - SELOPOKEORN | BEFTRZe L
o PR B H
-fRfg, A SR OV DR
2,700 ‘
FHDOPLEDIHI
- —IEPEOIEEE B O
T ORI S O]
520 LAF TR L TR L

@ HARIRUVHEZROREN N(CBHADEECEY 5k
HRZ >~ b (SD SR, 24~25 JU/EE) OE 17 H~23151% 21 BIC L-hv=F 4
bz sl 0 #5- (0. 100, 548 X 3,000 mgkg AH/H) L. REMWN ONEH)
W (F1) ~OB A fEt U, REMWI 0% 22 HISHIR L, SRR O 2k
DOWIRAIRA A 320 LTz, SNED Fir MEECOWCIiEH L BEFL (22 Hilim) #%ICHE
M OITEIRE) 2 a7z, [R— &R FlERES 1 8% 10 Bl 6 14 AR S
(ELTH) . Z OB I ASEL L7 Do T BRI S X ALE O Tt % [FE S, 7
HRAEL &7 (RRCILH), =%, R 20 HIZHF EUIBE L7,
BHITERT 2 EEB 2 b aER 29 1R LT,
FEWCIE. 3,000 mg/kg (RH/HEGEEZIBW TR 18 H TREFENAEITIKT
L. 4R 18 A ~21 H THUKEOA ELBIME ONZ A & O E RO A H 7R
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NN A BT, 548 mglkg ARHE/ H & GHHIZIBUW TR 18 X TN 19 H TEOKED A
BERBEINANERD B 7z, 100 mglkg RE/HESREIBO T, 512X 2 2T RIE
IR T,

EE (F) Tl 548 mglkg AH/ H LA E&RGHRIZ ISV THERL % OME R E N &
DA BILIRINA DT, Fio, WL BICH R O TEIORGEI R G- OB I 5
IR o T,

BlE (F1) OREHE, % - BRI GOREIIA LD T,

ﬁb% (Fo) DOAFBIZZTIL, 100 KT 548 mg/kg AHE/ A 5HEOIR I 4B TR
WA HIVDY, 3000 mgkg (AH/ A GHHICHEF 1T~ LN -T2, HlEK
U“E’%F\ET %, 100 . 548 }TF 3,000 mg/kg ARH/H G5/ NMERHE, EBALE
B KBHE, Y LPASHA A, B OBIENZ LI, WL s HERFEX
AN < IR DR L IIEB LN T,

B ZERELNEE - KSR PRE ST, ARBRIZB W CIL, BEMIC OV T 548
mg'kg RH/H&EGHECHKEDHEMD A BT Z L6, NOAEL IX 100 mg/kg &
H/HEEZT, Wi F) ORBICOWTIL, 548 mgkg R/ H & 58E CIARERY
ﬁu@ﬁnﬁ%miﬁ %mz: & 735, NOAEL 1E 100 mgkg KE/H & &2 72, 7o, BlE

7)) (F1) OBGHEEIZITH BT e o7z, (BHE31)

* 29 T v hEAWEHAR K OHAERORAN N RHMEOEREIZ B3 2 75k TA
BT A

B

"
(mglkg KE/H) R 42 oy (Fy)

AREFEOT ., HUKEOHINEDY | - () (ARERIEOA 2240

3,000
’ VTR OD#set K OFE 6 B D BN
548 - FOK B[ E 7 HEN - (M) (REREINEOA B
100 LL'F BT R L TR L

@ - BERVEEZOREICET 558

IFET b (SD %, 33~37 IL/#E) |2 L- I )L =F L v & sk 0 5 (0. 100,
547.7 X1Z 3,000 mg/kg RE/H) Uiz, BH5HIMIE IR 7~17 B 11 A& L,
IR 20 BICHRE 21~24 VEOREM %76 FOIBH U, IERSIAE, BREL EFRIE
B FEURINR IS 2P0, £72. BIOKRE 12 ICOREMWIT ARSI SHE, 21
AREREM 2 S S 7RISR E T 72, Atk 21 HIZEEMW) (F1) ZBEL S, ik
R, BERER OVBIHAE A7~ 72,

BEICENT % &2 on -ttt R AR 30 1R LT,

547.7 2% 3,000 mg/kg AEE/ A5 REO REEMNCSETH] (ZHE0 2 Bl R O 1 1))
DHRONTN, BRGIC I DT EE 2 BT,

REMWCHRTT 2528 LC, 3,000 mgkg AE/H&FGEHCRBVT, Fitit, #RE, T
REEROPEEBOIHIL, REHEINES], FOKEORN, R 8 H OBAHEORD L Ol
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HEONNEO BT,

BEGHIZBN T, HIREABR OB RIS G2 X DB 3580 biviinno Tz,
3&7‘: H AR IEEN DUTEHRIARM], i R OGS IARREL, S it KAE NI B kB L 5

FIIERD B -o T,

BGREOIRIRIZEBN T, SRGREO TR ISR, AAFIR R OR RIRE I &
BIZ X BT A LN o T, AREFE T, i, R, /N FHEEOOER DA
DAV, FEBIERIIA B GHE & R OMICH AT R0 Tz, £z, Wig#lzck
UWNCIRIBREERAREE . RE ORISR, B G OIREN A B, 100 mg/kg AR5/ H
B GRECIIPNIRIL 5 OIS BRI RIIARE & el U CHE N L7243, 547.7 & O* 3,000
mg/kg AT/ H & GHECIIFBRICA B REINIA Lo T, BREBIEE T, wF
&zﬁ%‘%ﬂﬁﬁm@%?ﬁ ZOWTHGHE & SR & ORICHBERZEIT AL o T,

BB (F1) (63 528 LT, 3,000 mgkg A&/ AFEGREOHAERD 4 Bifo
%memig@ﬂ9ﬁ&%ht@ﬁfkb {RE K OV O OFIRAT RAZI X 1 T
IR Tr, BEHLFFOKESEE CIE, 547.7 &1 3,000 mg/kg A/ H & EGREDME
DO ONT 547.7 mg/kg AEE/ B 5 5RHEDMED i K& OVZERIBIRH A B 72BN A 7
izm3, 100 mglkg R/ B BEGHETIEWT IOl %ﬁ,miﬁfﬁ BIXH B h -
77

F7-. F1 OBERER OYTENRA ClE, 3,000 mgkg AR/ H&GHEDOMEC T FHRIK%K
%nﬁ%ﬁf@17—ﬁl%@tﬁﬁu & MFKIRFRE] DIE R 378D BT 3, %(Dﬁﬂ@&l% EMOMT
ERER I AT IIERD R o T, 547.7 mglkg REH/ A GREOMEC, T FHAUKKEE
ﬁ%ﬁ@@xﬁ%%kﬁﬂ b BTz, 100 mekg (AEE/H&GRE ;m \Gﬁlﬁ )
Y ANAY I ey -

F1 OZFEREIZ OV TIE, 3,000 me/kg ARH/ H 5 58 TR O A B IER A3 7~
DD, ERhEXOE mT — X OFIFANTH O | HBAEEN LB X b, 547.7
mg/kg KE/H &G CHEO AN OR BB 03B b T3, FHERED 72 <
BRI LB Z DT, RER, HRE, SRR OEAEPE R BE 1350
LIRS T,

Fi O (Fo) (ZxfLCld, &&GHE BERFITRO ool

BN ZERESIEE  fEMEEMTIES . BEWICBVLTE, 3,000 mg/kg R
[ BB G RECARTERING], i, #REZEENH O 2 &5, NOAEL IX 547.7 mglkg
(REE/ A, BHEREIC %95 NOAEL (% 3,000 mg/kg A8/ H ., IEIAIZ%4 % NOAEL i
3,000 mg/kg {KE/H, Fi1 D¥F - {781k %5 NOAEL /% 100 mg/kg {K&E/H, Fy
@’i%%&‘lﬁﬁb ZxF9 % NOAEL (% 3,000 mglkg AH/H £ & 2 7=, 7k, ARBRClIkes

TR DBGERRI TS DR AT A I A D iie o T, (BHE32)
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#* 30 T v FEAWIZE - IRIEROHAER ORI 53R T b - ET A

P b R
(mgkg (KE/H) 1S=L7)] =P RE (F1)
- L, KOE, FIEEOBE | TR L - () T FHRUKKIKER
EDIHI, REH IS TOxT T —[REE O &
3,000 i, OKEOHENN, HEEE WEKIRE I DIER:
DA
- fiEE AN
s477 BT L - (M) T FHKKEGR
DI OIER:
100 LA F BT L BT R L

(2) RESHHER (V)

Y (JW FE, 13~14 VURE) OFHE 6~18 HIZ L- /v =F ¥ b A imibilies 0 #%
5. (0, 100, 316 X% 1,000 mg/kg {AH/H) L. k29 HIZH EOIE L CTREM LD
FRIEDRE I RITTHEE R LT,

BTN % &2 b= d T A #E 31 1R LTz,

REMCIX. 1,000 mg/kg RE/ HBEGHHCISWCIREE, JRIR10E, B MEE DK T, Hg
A22H O, EBEFEOHRD . FUKEDHD K ORERINING G880 bz, MBHE
B, SR, SRR ORISR I bV o T, ERTiE, #5451 _tla“zwﬁ
FUIH B o T,

FRVE T, BRIRIRE R OSRRREI B I A e o 1o, S8R4T 100 mg/kg R
)/ El&“’%%i“( 1 (A . PIIEFTEIL 100 me/kg A/ A #%EGRET 161 (GeRkiE
IR M OV =R PR KR L BEA& A7 1,000 mglkg REE/ H & 5#EC 1 41, 100 mg/kg
(RE/HBEGRHEC 3B, MIRE T3 flA LNz, LrL, ZRH0OFFIE, Winh il
BEPE I EARATIEL 2 < CFRRFBRPICHUA SN D Z Eonn AREAERT LB 2 bl

BT ESIEL - fFRFEEMFESE, ARBRIZT 2 REW L ONRRIZRT 5
NOAEL %, FNEI 316 TN 1,000 mgkg (AE/H & B X7, 7l ARBRCIIHKE

LR DRI A N> T, (BHE33)
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# 31 VYT E IR TH O - EAT R

B R i
(mgke KT/ A) R e
(T, eI T L
- EIMEEOKT
1,000 < EONS O,
- SRR OO RO
KRS
SI6LLF | e L

8. EMIHITAHHMR
(1) ER=EIZDUT

L-HV=F 0%, B MCEBOTEREAOLEL 2 HIZ A — A M7= 0 ) 20 g A S
W5, &

b MEI, LAV =F 2 EICH, AAUHESAOERLTEBY, 2O L hv=F
O—HEREIL, <0.2~2.4 mgkg (KH/H (<12~144 mg/H) <°2~12 pmol/kg {AH
/B (0.32~1.9 mg/kg AH/H) LWEINTND, M9, 34)

HARAND—AN—HXN720 O L- T /V=F ABRGEIT, A0 5 4FE RAEE - B FHE RO
fix ORSHPIZER SND L-Vv=F @I, £ 0.82 mgkg (AHE/H ((KE 60 kg
PR T 49 mg/H) LHEESND, BARA—A—HYS720 ORI OEBRUER 42 g KTV
V=T E EEH OIS (125 mg/ke B A, 5.11 mgkg (KE/H) LB
AT ERRRE AWV CEHE LI 2 A Ik D L, BARA—A—HB Y720 04T
2B D L =F ABREEINEIL, £ 0.14 mgkg (AE/H ((AE 60 kg #5H T 8.4
mg/H) LHEETES, (B335, 38, 39)

(2) EHEERUENAML
IARC DFENAY AT OSHEFT L- IV =F L ORNAAMEICEET ATy, &
f836)

(3) BEHERICDOULNT

TNN=F o OWIE, KESDS R TV AR—F—5 T ARSI L A &2 b
TW5, 207, ROBERESEMNT 5 EWIPERITKR 5, HERRO&RGIZE D L
TV =F o DAERFRIFIRAFIL. 2g/t FOK) 16%026 .6 g/t N TIIK 5% 3 5,

(ZHE 9, 10)

7 e b (B, 20~36 1%, 17 4) & L- V=T Ui b % Haik 0 #e5- (400,
800 X% 1,600 mg/t k) L. AEMECHOWTHRE LI-FEE. 400 mg/t MMEERED 5 4
W1 R OBHER, o> 1 B CER L NI A B AL, 1,600 mg/t FEGHET 5
Filrh 1 BNCERR D A DTz, ZOMIZBREFTRITA N0 -T, (B 5)

/R b (B, FA, 104) I - =F Afnlsth 4 3 B n&5 (1.5
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glt b WAh=FrLLTlgbkh), 1H2E) L, AEVECZOWTHEL7ZFER,
THLESRITERIZA DT, ARSI QN FHEEE K OVBEARE I Z RS9~ 2 i AR b
IR b EENIA DR -T2, (BHE3T)

HN=F ATECKENEZ 2 U, BRHEEG 25E0N R PR S D, RESR 541
& LT, KENIZBW TR LR IZERE 473 flzxig e LT, 9g/k MH% 5 HIH
RN G- LT=%%, 6 g/t NMHEDS VERRORG S0, KRERGRFRFAF OV =F
VHR RN U AFT I TR T A AEEOERENEE S LAMCEERIZ A S
Molz, (ZH3)
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. EFFEEEICH T H5HE
1. BRWIZE T HETHE
EFSAFEEDAP /1L, 2012 452, L- W v=F 2 L L-hv=F AEARREIZS
WTC, R OEERNIY & U COFHEIA I LT b, EREMIT T DMl
DOWTIE, FEHRE (10~50 mg/kg fak}) | :z‘o‘b\fm\z”féiﬁ (>10) zAT5L
B2 DI RBEWIIK L TLRETH D LT T b, HEEA~DOLZEMEIZDONT
I%. ADI OV UL JEERE STV, ;@ﬁﬁéﬁ/ﬁ%rg (10~50 mg/kg falEl) TOfE:
W& U COERIL. BIEWESERO L- L =F ABRE A ARG S S5 b
DTN LD, HEEIZE > TEETH D LT Tnd, (BH9)
Fiz. & hOREMEFBROMEENS, 2g/H (33.3 mgkg {KHE/HY) O L-AL=F
ITZENLRETH D 3 g/HD L- v =F ABATREDOEEIZ W T ZETH D L it
T Cns, (B 37)

O b FOREA 60kg & LTHI LT,
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V. BaREs AT

L- 1V =F AZOUNT, B B il 2 Sk L7,

L V=T AFERICVH R EER D TH Y . BRSIENIRO I F 2> KU 7 ~0f@kic
59 %, FICHSRHLBIE HIER SN DT, . Bl coAA I L0 s s
o,

RNBHREIZ DN T, L =TF d, BIS/NED HIRHE & kiR 2 7 L TR &
N5, 7v RO XERWTARNEIERERIC IO TlE, 2% L1V =F e 2+ 0
B35 LN EHFENI M L, T OO X > TH O Tue 10
T6.42 H, MT6.79 HThotz, MIFHTIIREILE KRB, REE LTix, 7
v P TIE AC, A XTIX TMAO MONAC 3 ETH-o7e, HEHIHZOWT, 7y MRS X
DENEIRERERIZIWTIE, REMEE LTRSS 72137, AC, TMAO, JRFEK
BB & U TR UIFERICEEE S NZ, T v SO OEGRER CIEXEPITH 50%, R
10%\ T 72 72V VEDS, A X OB DB GFREBRCIFFEPIZ 11~35%. JRHIZ 20~38% 13 HEfi:
i, A XTI GG C AN LD 2ERH B,

PR B CIE, AfERRINY 2 B O IR E ORI IR 5 L FE 8, IR G2
BRLE L 7= 2300 O PRk O L =F L R EE I I B AE RSN L. S AERATIC
B DAV =F REIE, MR O OMORRE L @iz R Lz,

BT EIZOWT, 1n vivo DFBRITFENE STV, In vitro lZ8BUW T, Ree 7 v
A MR TR IR SR K Ol & O - Ye R LR BR O W b 2
PETHoT=Z EMD, LNV =F AITERIC & - TR L 70 D8 mitE T i b %
2T

FHE MR Cf b7z NOAEL Of/MiElL, 7 v b & AW AR AR TH 5
FHAERT M ONHAE RS DI AT ONZ RHAROHEREIZ BE 9~ 2 3k T A b V7= REEhM) OOk BN M
OWEW) (F) OEEFIPIHEREONZIE « fa I QAR OFRAZBE T 23R TA b iz
IREMW) (F1) D T FAOKKEERBR OB OAER (2 HE-5< 100 mg/kg KH/H TH o172,

LIV =F L OREEN Lz HARANO— B IBRUEIT 0.82 mg/kg (KE/H SHEE SN TEH
D, ZOEIEIL EFSA [ZBW\W Tk FOXRMRBROF R OHE LN, BWERDA LI
ROHETH D 2 g/H (33.3 mgkg (KH/H) LVIKW, £72, KIC L-Bv=F 2 Zfk
W& LT Lz Z &S X D EEINEY 0.14 mgkg (AE/H LHEESH TV D, &
HIZ, b FOROEGREBRIZIBWT, b hOBEIZBT 5 L1 v =F 2 ORI 2
g (33.3 mgkg AH) THFLTWDHEZZ LD,

IRHDZENES, BHENLTE RR LAV =F BT 2 2 L3 e &
25,

Fo. LANV=F AZHARIZEBNT 2002 F0° 5 [EFEAAIREI R 2T 5 L7V R Y
S E TOFRANED SN TEY | -V =F 25 oW TEEOEEBICE
1T ARG FRD B TR,

U EDZ Lt BN EEZERIEE - SEMEHMFESRIT, -V =F 1%, B
PR3 ORI & LTl S ARV IZBWT, BMIEE T2 LI2L A
DEEBEAFERR ) BZNDRNWZ ERH LN TH D EEZ T,
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AR 1 - EREFR)

WA Zai
AC o7 vFNL-TIN=F
BB y7Fag A
BC O 7 FNAAL-TN=F
PC Ot =L N=F
TMAO FUAFINT I -NAFTR
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(RIHR 2 - IRENEFRENR)

WA g2y i)

ADI Acceptable Daily Intake : #F&— H &

Alb albumin : 7V 7 I

ALP alkaline phosphatease : 7/V VKA T 7 #—F

AUC area under the plasma concentration-time curve : fLAEHREE-FF
[ bR s

BUN blood urea nitrogen : I JRFEZEHE

CL clearance : 7 V77 A

EFSA European Food Safety Authority : BRI & L2 4H4ES

FEEDAP Panel on Additives and Products or Substances used in Animal

2RIV Feed : @i FEEH A R~ 2 U S O SU I EIC B9 5 B
IRV

GFR glomerular filtration rate : SRER{AE B E

Glu glucose : 7 /La—2A

Hb hemoglobin : ~E/ n bt & (AER)

HPLC high performance liquid chromatography : E#EIA7 o~ s 75
74—

Ht hematocrit : ~~ F 7 U v ME

IARC International Agency for Research on Cancer : [EFE7)5 AMFZEREES

Kel EF UYL

LC-MS/MS li(}liid chromatography-tandem mass spectrometry : Z{K 7 7<= k
757 4 —8 T NERESHT

LDso 50% lethal dose : -t &

LDH lactate dehydrogenase : FLEEM /KR

LSC liquid scintillation counter : &KL > FL— a7 H—

NEFA non esterified fatty acid : #FHER R

NOAEL No observed adverse effect level : 75 &

PT prothrombin time : 7' k7 & K]

Tom half-life : 150

T.Chol total cholesterol : #8222 L A7 @ —/L

TLC thin-layer chromatography : g7 o~ s 777 ¢ —

TGL triglyceride : NV 27Uk U K

TP total protein : &% L /X7 E

UL Tolerable Upper Intake Level : 72 FIREHE:

vd Volume of distribution : 732 &

WBC White blood cell : HILEREL
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