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RO Z MO LK VMR E OUGEIZBIT H1E8: (B 28 FRIEAEE 35 5) 2 555 3
HOREIFESE, [L-hr=F>] (CAS No.541-15-1) ZEEHRIMICIEET D Z &,
[FVESE 3 4555 1 THOMEICEAS X | Z OB OEEE R UK N Z v a & Lokt
DOEAEROHIEZFRET H 2 &, WNTREMFEEE (B0 22 FEHESF 233 &) 5 1155
3 HOBEICESE, NORFEEAEL O BENDRNWZ EBHLNTHL D L LTEA
FERENED DWE CHEINIE) 2LV =F U EEDHZ LIZHONWT, BRI
FRERAHER RO EFSA OfHiliE% 2 v CR AR ES il 2 566 L7z,

L- V=T AXERICHAEREER T TH Y . BEIEEO I hay KU 7 ~0l@kc
BA59 %, FICHCILBIE D HER SN DIE0, FHE. BIRE COAESRIC L VS
N5,

L-AV=F O ES LT AARANO— HEBEEIX 0.77 mg/kg (KE/H LHEE SN TE
D, ZOEEEITE FORRERBROEENSELN, BHERARAZONRVWHETHD
2g/H (33.3mgkg (AE/H) XL VIK\, F7-. EFSA Tl L-WL=F OFEMEET
OfFERIM & L CoEAIL, SEMRMERD -V =F AEREZ ARG S
HHDTEHZWEmL TS, SHIZ, b FoRAORGHERIZKBN T, b FNOFEICEK
F5 L =F ORIIEERE 2 g (33.3 mg/kg (AE) THML TS EEZLND,
IHRHDZENDL, BRANLTE ML AL =F U 2 BRICEBERT 5 2 Lidhn e E 2
HivD,

L- Vv =F 0, BARIZEWLT 2002 405 EIREHIIREN R 2T 5 LRV R Y &
TECOFANED LN TEY, LNV =F U E2E0RMICOWVWTEFEOREEIZBIT S
W 3 28D BTV,

LD Z &6, L-v=F 1%, BAEIEL LR OERIN & L CaEEHA S D
FROIZIWNT, BRI T 5 Z LI AOREEZEZ ) BZND720 2 LR BNT
bHrLDOEEZBND,
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B HIESRS GHLEE HE)

SREHANINY)  (BFEMERR P BB O SR FR B3 € DO F R O FifR)

. BRSO —HE4A
e L hv=F
54, : L-Carnitine

=
IUPAC
¥4, 1 (3R)-3-hydroxy-4-(trimethylazaniumyl) butanoate
CAS (No. 541-15-1)
H4, ¢ 3-carboxy-2-hydroxy-N,N, N-trimethyl-1-propanaminium hydroxide,
inner salt(R) (&M 1)

. FK
C7H15NO3 (ZHE 2)
978
161.20 (&M 2)
EE=

OH {|3H3
_OOC\/[\/N-FiGHS
CH,

(S 2)

. FEREMRUERRKRE

L- V=T ATAERICVER IR E LT, B hatbD LT 55 5 58MIHF
ET 5, BT 2E8FEIIVRL, BWOHRLOIRIZE < & Fi, EICA
BN OEREIND, Floo ATA=U KN DU g & U TSR O s 2
BOWTESKRIND,

L- AN =F OFERIE. BHEEVEREZ I har KU 7~ M) 7 2ANIZEET S 2
ETHY ., JEIFRED LR T RLX— (ATP) DNEASND, (BHR1, 3)
AARIZEWTIE, AV=F U Ehd, K. B, OAE, ILUFE, BEEZRGE L
72 TR OTELRRE BRI T DIERUGE A #IE & LB AERLO—Gr & LT
RSN TWS, (B4 b NHEELE L UL, LIV =F UKL v =F 4



a5 & 2RBINAR SN TS, (BIR5, 6, 7) 7o, LUV =F 0%
EIEMAVEIRENR ZARIE O L2WIRY | BRSO TOMMADFHEL 2> T 1

WA T, EU, KE, Bh#, mk, HE. 58, SEECBOT, £ K B,
IS AR L LI LV =F U U L IV =F AR AR 2 B0y & 9 D e
M SATH 7Y A MMER SN TWD, £z, BOKEEEZH L& LT 1980 Fn)»
5. b ROV Y A MOEREERE MG E LTER S TWS, (B 1, 8)

ARl BMOKEED G, L V=T v Z RO M OMR K ONE DU 2B
DiEE (B0 28 FRIEEHE 35 &) 5 2 &5 STHOMEICHE S, K BRI (1A
T HEEHRIMCHEET 5 Z &, WONCFERES 3 458 1 HOBEICE S X, Z o}
I O FEVE R OB ONE Z & S Tt O FER ORI 23 ET 5 Z LIz
T, Flo. BABBE D, LV =F 2 BaEEE (B 22 S5 233 5) #
11 5555 STHOBEIZHAS E | NOWFEZER 5 BENDORWZ ERHALNTHDL HD
ELTEAFBRENEDLWE LLT IRGME ] L)) ITHRET D Z Lico
W, ENEIRMERRETHm N B S,

I REMITHRLIMEOHE
AFHEETIX, EFSA FHliE. fAESIMiEEREREREL I, =T
EIZBT o F BRI R BE LT,
AR FR I O SRR 2 B 1 ROV 2 IR LT,

1. RN - 3% - (K3 - HEt
L- NV =F A%, FEINED YRR & Sk a2 I U CRNIZRIR S 11D, [Tl
WBED LI N =F L E T VNI EREE LT VNV LIV =F U INMFEL, TV LA
N=F o DELIT BTNV L INV=F o ThD, LIV =F R OT BTV L h
V=T TR R E I UGRERRICE A E D, FT2, BIRME 2T 90%LL B
HRIREND, L =F OHEE, FIZT v - v=F L U TRPHEIES
ns, (B3, 9

(1) ¥9R

~ A (C57BL/6 %, WA, HEG LAY (v =F> TEFAINL=F IS
0 A= =F % 4 EESOKES- (10 mmol/L (2 mmol/kg A&/ HFHY)) L7-,
XTPRRE L U CIER GREARE LT, 5 1A & 2B O CTR%Z 24 FFEEELL 7=, #&
B 4 BRI, MRROVERS (7 A5 EBEED) 28l 7o, m4E, JREOVERT+
DIV =F % LC-MS/MS THIE L7z,

U TESREOFPHIZ RIS 5 O IEIC W) (B 14 45 11 A 15 BN EFSEE 1115003 5
JEA S EYA EFRRREE) 12RW T TERGEIRENRZIZIEX O L2V PRV E3E5 & T Ly ko
AE (FFED U R b cBmEi, [TEESEIREIR AT 5 L7V R Y R &I L7y ik
ARG (FAED | OB RN OBIEIZ ST (R 14 412 A 25 BHT BE385 1225001 FE
A B T B R A R YRR ) 1TV T T—iRIC AR & L TEREICHEE N D D TH - T
W e UCTER SN L L TilbnbsZ & tieoT-,



fERAER 1 1R Ui, BERIZBWTIEER R OSRF ORI V=T PR Sk R &K
DEHBIZED T2, B D V=T AR RN E I XA LR o T2,

T IANDIN=TF v TreF IV =F o I7 et = v =F OO
(&0 | MBESUIIRP ORIV =F ARBETHEIN L7223, B O v =F & &Il
AL 2T, (BFE10)

F1 wURIBIFLIIN=F o TEFIALIL=F o XIT e F=LhL=F 4H
IFOKPEGAZDOIMEE, JRE OVERET e v =F R

it ik R BFEAL (umol/kg {AHE)
(umol/L) (umol/kg {RE/H) IR =)in]

TI=F 477+ 1.8 417+ 1432 309 + 59 207+ 14
TEFNTIL= 476+ 1.62 390 + 762 359 + 56 169 + 20
7o
FHEA= G| 427+ 16 448+ 362 249+43 | 152+ 14
JV=F
xR 36.4+1.4 24+ 4 291 + 31 195+ 17

n=6 A iENERRAE
a : RHRRE L LV L CRGGHFRIAE EZEDH Y (unpaired twortailed Student’s £#test, P<0.05),

(2) vk
@ iR
Z v b (SD %, WERE, 6@#, VCECREA) 12 [carboxyl-14Cl2 X X [N methyl-14C]3 L-
V=T A % BRI SEERR O 5 (30 melkg (A E) T HEIEEIRNES- (30 mg/ke
(KE) L7z, BAZEGIZBW T, [carboxyl-14C] L- B )V =F G 5RETIL, &
54% 4~8 Rl £ CM RN EFREL 20 | TieldET6.42 H, #T6.79 H it
FERNT R & 7225135 72 Do 72, [INFmethyl-14Cl L- 1 v =F U YA bR 5REIZ BT
b, &E% 4~8 R £ TIHFRENEFRE TH o7z, FIRNESIZBW T,
[carboxyl-14C] L- 77 /L= F L4 i Be 5-8E CIITEIAE Toe (3T 9.34 H T 9.94 H,
[N'methyl-14C] L~ Vv =F v GRETITHET 821 A, T 7.50 H Th -7,
(B 11)

@ 2
a. HOIxG5EER
7w bk (SD %, 68, MEEE 4 IT/EE) 1Z[carboxyl-4ClL- v =F A b % B
EEO#E (30 mg/kg (KE) L. &F~O3 et Uiz, BEHEEO S MITIEES
HIZFRD B, 5 6~24 BEfRICIF & A L OB B TOMmBE ITRE & /2o T2,
5 6 FFfEfg Tl g, Bk ON— 2 —RORE N E o T, &5 24 KfilIc s

2 PRV EDRER 14C TIEZR LD
8 AFINVHEDRFEZ 14C THEGER L= H D



WTHRERETH -T2, N—F—R, s OVERET ORI L T, McE
DRI o T, E T, MEEIT A DN o T, HEORRRICI T 50 &
F2ITRL7-, B 1)

# 2 HEZ v MBI S lcarboxyl-UClL- 71 /L =T AL HIEIE O #5144 ORI 5970

(F f&)
R B G5 (RFfHD)
1 6 24 72
IIR7E3 5.32+0.70 9.48 +1.07 7.37+0.47 | 523+0.78
i fE 7.32+0.47 14.42 + 2.39 10.10+£1.01 | 4.44+0.36
Jib4 0.56 +0.17 2.24 +0.44 3.63+0.63 | 5.30+1.20
THE(R 5.80 + 1.25 14.74 + 2.47 20.56 +4.47 | 11.56+1.37
NS — i 5.21 +0.32 41.69+7.34 73.93+2.09 | 55.75+4.70
HH TR 11.58 +0.76 48.40 + 8.86 33.24+9.56 | 27.96+4.81
ElN HRINE HRAE 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
i 3.90 £0.77 19.62+1.19 20.10£7.60 | 17.77+ 3.64
N 2.73+0.31 21.29+325 | 41.13+13.69 | 43.52 + 14.66
it 8.03+ 1.31 26.92 + 2.10 31.93+7.58 | 19.37+2.13
Jri ek 50.35 + 7.40 56.62 + 2.86 39.08+4.07 | 18.94+ 3.00
Gt =7 13.18+5.48 2841+ 2.94 23.70£4.70 | 19.25+6.04
el 4.41+1.10 20.13+1.76 20.88+5.25 | 13.95+2.50
ek 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
FE5 1.93+0.76 8.52+0.40 10.89+1.84 | 11.31+3.03
JRSEAT HRIE AIE 36.35+7.27 | 35.22+6.46
KIE 2.29 + (.22 15.47 + 3.50 23.66+ 827 | 31.96+2.33
B GEHNEY) 679.41 + 80.09 49.25+6.79 | 25.68+2.21*% | 15.39+2.21%
NG (ENEY) [1,936.89 + 171.50| 542.00 + 79.66 * *
B ENEY) | 380.29+ 146.58 |1,717.11 + 253.65 * *
K (EREY) | 190.05+ 110.49 |1,599.99 + 439.16 * *
£ 2.23+0.30 12.54 +1.34 12.20+2.79 | 10.68+2.22
T —T A 4 11.74+ 3.35 45.06 + 3.05 61.92+3.86 | 57.88+4.61
S AR A

F i : AR R (dpm/g) 2 B L 721k (R R O G HURREDE N ZHTIET 2720, IROFUTED

B U7

F fE=tR Ao el (dpm/g) + (B 5 RE(dpm) +— (R (g)) X 100

4 AR - DA D PR




* G 24 LIS, B, /M. BB, RIBROEN S OWNEY 26 THE Lz,

b. REHRGHAER
7 v b (SD &, #E, 4 VW) (Zlcarboxyl-UClL- WV =F {7z 21 HHIFRHIRE
N5 (30 mg/kg (RE/H) L. (AW A tRaEt L7z, RADARITIEZE S DL -

oo Be5- T2 BEEIRICIE, ~— 2 — B OVE R A SRR 0 b HEEIm A 237
bz, TEDENSZHR 3TN L, (B 12)

#3 T v MBI Blecarboxyl-4ClL- /v =F ¥ b 21 H BRI 0 &5 O
N IAR  (x104 dpm/g X% dpm/mL)

R G- R ()

AL 1 6 72 168
l1R7:3 3.86+0.43 4.08+0.12 2.84+0.23 1.77+0.06
1fn 4% 493+0.18 5.09 + 0.49 2.41+0.18 1.36+0.12
Jibd 4.76 + 0.50 5.31+0.40 4.81+0.65 3.87+0.43
EEL 10.56 + 1.87 11.82+ 1.76 7.93+1.24 7.17+0.68
NS — i 43.49 + 3.80 51.72+3.27 | 21.97+1.66 | 15.37+241
HH TR 18.10 + 2.07 20.59+3.15 | 13.76+1.48 | 10.16+1.04
EN HRIAE HRE 14.33+3.80 | 10.26+0.88
PR 22.84+2.09 23.49+3.23 | 20.22+1.33 | 13.55+1.82
i 16.90 + 148 19.52+1.37 | 12.84+1.67 | 10.05+2.89
LMk 29.24 + 2.68 34.06+2.24 | 23.66+3.04 | 15.13+0.73
iti 18.58 +1.94 1995+1.46 | 14.07+125 | 7.78+1.63
iR 20.87 + 2.64 24.98 + 1.57 9.36 + 2.09 7.59+1.10
Gt 20.15+ 1.97 20.85 + 3.40 11.72 + 1.20 7.62 +1.59
el 20.11+ 1.65 24.50 + 4.96 11.18+0.73 7.13+0.50
ek 31.85+ 3.61 35.32+ 2.21 16.45+1.95 | 9.99+0.72
il 20.54 + 1.37 26.48 + 3.59 16.48+0.90 | 10.44+1.48
FE5 9.66 + 1.96 11.29+ 2.15 9.70 + 0.85 6.52 + .83
JRSEAT AIE AIE 21.92+220 | 14.63+1.97
KIS 27.83+5.59 31.06+198 | 24.22+211 | 18.07+3.15
B GEHEY) 4861+15.19 | 15.29+393 | 6.69+0.95* | 4.88+0.58*
NG (ENEY) | 271.67+12.36 | 62.81+ 11.57 * *
Bi5 (GNEY) | 39.75+11.60 | 222.80 + 56.15 * *
Kig (GEWNEY) | 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
B AR Y

R G T2 R LI, B, MR BlG. RIBROEN S ONEYZ G T THIE LT,

10




c. MREEEBMN

MR 18 HEDZ v & (SD &, M, VCECRAA) (2 [carboxyl-14CIL- /v =F Lt b
ZHERROES B0mgkg (KE) L, £~/ ad— N7 47T 7 4 —CIRNDA
et LTz, REM)CIE. ¥ 5 1 Fr1E ClIfis OVB g D00 13 I HALTZ03,
5 6 REEG LARE T, i VBN & ~— & — iR, BHsAT. Dl MERRARSE
(RN I BTz, L L, B~DOSHIIHA DRz, JRIE, I, 5RO
AIZDNTIE, oA & LD & B2 RO TREIZIRWEER Th - 72, (B 11)

d. EA8T

25,7 v b (SD &, 31L) IZlcarboxyl-1ClL- 71 /v =F L ki HERE D # 5 (30
mg/kg (KE) L7z & O HHEHENEL, #8524 % ICRKEREIZ -7, (&
B 11)

# 4 ®=ILT v MZEBT Blcarboxyl-UCIL- 77 /v =F M L BRI O #5504 DL e
& (F H)

BehRR] (D)
0.5 1 6 24 72

it 0.31+0.10 0.44+0.13 18.56 + 5.80 91.78+£2149 | 24.72+14.97
SRl A R
F i : $RiH R (dpm/g) 2 #HE Lotk RE R O G HERREDE WA FHIET S 725, IRORUTL Y
B U7 Bk
F E=/E P A e (dpm/g) < (B 5 E(dpm) < (R E(g)) X 100

@ K

Z > b (SD . 6, HE, 3 VC/EE) 1Z[carboxyl-14Cl X X [N-methyl-14ClL- 7 /L=
F Ut A HERE OS5 (30 mg/kg RE) L. MmHE, FRIUIFEFGEHZ TLC T
4yBiER% . LSC THIE L7-, IMAETIE 24 FRZICEER L, JREOFET 24 BeRELE L
7

Mg, JREOEFORHME, £5, 6 KONTITRLT,

MAEFFIIIREEDP R B Z < AL R & L TAC NEELRRBHM CTh -T2,
[carboxyl-14CIL- 71 )V =F bW 5EED IR OB O FEZ2R ML, ZHEIUR
FZ N OBB Th o717, [Nmethyl-14CIL- 1 /L =F UV GREO R K O TIX, T
Z+ TMAO K O'BB Th-o7=, (B 13)

11



#£5 T v MBI Slcarboxyl-4Cl L[ N-methyl-14ClL- 7 /L = F L HA L) BARTRE O 5-
BOMIEPREHY) (MIEPEHBEHEMEIIITT 5 %)

. R
L
L-HLr=F>| BB TMAO AC PC BC | =it
[carboxyl-4C] | 56.0+6.8 | 0.3+0.2 — 93+10 |13+£03(09+02|55+12
[Nmethyl-4C] | 92.1+1.6 ND 0.5+05 28405 |07+03]|15+08]|22+0.3

PR, ND : R, —  KEE (carboxyl- MCIHEE#ITAER S h7R,)

#z 6 7 v MBI Blcarboxyl- 4ClU L[ N-methyl-14ClL- 4 /L =F L HEA VM EE R O & 5
HOFRFREY) (52T D5%)

A PR & 2 DR
e il a=y?]
L-hnv=F>| BB TMAO | JR5E AC PC BC sk
[carboxyl-14C] | 1.83+0.46 [0.30+0.46 — 1.06 + 0.11J0.08 + 0.02] 0.05+ 0.02 | 0.03+0.01 | 0.90+0.10
[Mmethyl-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
EEE AR RS, —  RHIE  ([carboxyl-4CHE AT AER 720 ,)

#Fz 7 7 v MZEIT BDlecarboxyl-14Cl XX [N-methyl-14ClL- 1 /v =F AL B AR O 5-
B“OEPEHY HEEEITHTD5%)

N #=R M & 2 ORI
e
L-hv=Fr BB TMAO AC PC BC Z DA,
[carboxyl-14C] [ 1.84+1.13 [13.50+6.00 - 0.11+0.04] 0.22+0.03 | 0.29+0.04 | 2.43+ 0.41
[Nmethyl-14C][ 2.00+050 |[36.54+5.88] ND ND ND ND 3.32+ 0.80

FEERERZE, ND @ R, —  RIE (lcarboxyl-MCHFSAGMI LR SR,

@ Bt
Z v & (SD . 6@, MERES 2 PT/EE) (Z[carboxyl-14Cl X iH[N-methyl-14C] L- 77 /v
=F & BEEARE O %5 (30 mg/kg (RH) SUTHBEFERNE S (30 mg/kg (&
#H) L7, 5 8, 24, 48 KN 72 KRR KM OFEA BRI L, &M ABRIE LT,
B GRS O 5% T2 Rl £ TORFFOPEMERZ £ 8 KN IR LT,
PO 5Tl MERE MR T A BT, IR G- RO 50%73HRE S 41, FRIZIE 10%
(T 22V EDHRE S TV s, BRI G2 W T HEEITA LT, RPUICERG=

12




D 50%NHE ST, (R 11)

# 8 T v MBI Blcarboxyl- 4ClIU L[ N-methyl-14ClL- 1 v =F L YA b ¥ B [Rl5RHIFR O

B G DR K OEFHRIER G520 5%)

LB
[carboxyl-14C] [A-methyl-14C]
Jii3 8.60+1.01 4.84 +0.06
R
il 715+ 0.71 5.79+0.19
% Jii3 46.67 + 1.54 50.78 + 3.01
) i3 49.88 + 2.42 52.12+ 2.84
S+ Y

# 9 T v MIBSlcarboxyl- 4Cl U N-methyl-14ClL- 1 /L = F L AL M B RIERARPN 3%

GRORKOFERIMR (REEISHT 5%)

BB A
[carboxyl-14C] [NVmethyl-14C]
i3 46.03 + 4.41 52.07 + 5.35
7
i3 50.34 + 1.55 46.91 +9.92
. i3 2.73+ 0.69 3.56+1.91
o
i3 2.70 = 0.57 3.44+251
A A Y
(8) 141X
@ R

A X (B — 7 /VFE, 10 2>A i, #EEE 2 B8R (Z[carboxyl-14Cl X [N-methyl-14C]L-
T v =F A % BRSSO 8 5- (30 mglkg (REE) SIXHEIEARNPELS: (30 mg/kg
{KE) L7z,

FRIRINI G- ClE, Mtk b A 5L CF O IR EHER R Z 2213 H AL e
STz, ARG TIL, &5 4 RE%LIE, Mz 58 & b PR I IFIRN RS-0
BEZELS, Tield, FIRNEEE LR CTH -7, BARG K ORI 5% O AR
FEHERRIZ . RO EWEITER T 22360 h Tz, (BHE 14)

@ o
A X (B —7/VFE, 10 2>An, #E, 58HCRH) (Z[carboxyl-14C] X[ N-methyl-14C]L-
ANV =F A Z B A H&E (30 mgkg AE) L, & A— NIV A T T T 4 —
(2 X > T M ZRIE LTz, %5 24 KR IZIE, L- v =F ORI 0lE & 7
PINZ I TLOEER & i U CEim o 723, IO FITIE & A SRR Lo Tz,
(MR 14)
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Q@ HKH
A X (B—27)VHE, 6 A, #E, 3 58/#%) 1Z[carboxyl-14C] X iZ[N-methyl-14C]L-
IN=F A BRR O (30 mgkg RE) L, %51, 2, 6 KU 24 Btk
(BRI U7z, F7o, FREUFET 24 R U7z, MfE, R R OFEP ARSI TLC T
SyBfEt%. LSC THIE L7,
MmE, JREOCETORHWZ, £ 10, 11 XU 12 1TR LT,
[carboxyl-14C] & (N[ Nmethyl-14CIL- 1 )V =F b 58 & B0, MmAEPIZIER
AR R b2 < A0 (K 90%) . G E LTid TMAO KUY AC BAETH -7
(ENZI0.6~4.4% K1 0.3~3.0%) , [carboxyl-14ClL- 7 /v =F A& 5RECTIX
R OFERFHIL AC, ETIE BB TH-o72, [Nmethyl-4ClL-m v =F A&
FEEETIZ, IRTIZTTMAO, #TlEBB Tho7z, (M 13)

#F 10 A XITBIT Blcarboxyl-14Cl X iZ[N-methyl-14ClL- # /L =F ¥V HEEIRR O &5
BOMmBFER Y (IEP 2RSS 5 %)

e =] LV =Fr BB TMAO AC PC BC ZDfth
[carboxyl-4C] | 96.7 & 2.0 ND — 1.7+15 | 03*0.1 ND 1.0 + 0.6
! [Mmethyl-14C] | 95.8 & 0.6 ND 1.1+01 | 1.2+03 ND ND 1.3+ 0.1
[carboxyl-14C] | 95.5 & 0.5 ND - 23*05 | 0501 | 03+01 [15+1.0
? [Mmethyl-“4C] | 95.2 + 0.3 ND 06+02| 1.8+09 | 0.3+02 ND 1.7+ 0.6
[carboxyl-4C] | 925+ 12 | 09+ 05 — 30+07 | 08+04 | 0503 |22+ 0.1
6 [Mmethyl-14C] | 87.9 = 7.5 1.8+21 | 44*61| 24+10 [ 04*+01|03=*=01({29*05
[carboxyl-4C] | 920+ 0.7 | 0.8+ 0.0 — 03*03 | 06*01 | 07+03 [55+0.8
2 [Mmethyl-14C] | 87.1 = 1.6 1.9+09 | 18*£07| 21+03 | 1.1+06 | 06=*=02 |54*0.8

PEE R, ND @ R, —  REGE  ([carboxyl-UCHERAH#MITER S 720,)

#F 11 A IR Blearboxyl-14Cl X iE[Nmethyl-14ClL- 7 )V =F L HEAL M HIEIRR O &5
BOFRFREY) (52T DH%)
R & 2 OPEkER

Bt dla=r?]

LHNF = BB TMAO | JR%E AC PC BC F DA,

[carboxyl-14 C]| 17.39+7.92 [0.07+0.03 - 1.21+0.55/ 0.39+0.15 | 0.13+0.02 | 0.74+0.07

[M-methyl-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

FEERERZE, ND @ R, —  RIE (lcarboxyl-MCHFAG I LR SR,
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# 12 A XITBT B lcarboxyl-14Cl X iZ[N-methyl-14ClL- 77 /L = F AL AR O % 5-
#“OEPREHY FEHEITHTD5%)

o F PR & 7 OPEIE
e

LN F= BB TMAO AC PC BC D
[carboxyl-14 C]| 1.71+203 |258+1.98 - 0.01+0.01 ND ND 0.93+0.41
[MNmethyl-14C]| 1.37+0.19 |4.10+1.90| ND ND 0.08+0.02 ND 0.92+0.14

PEE R, ND @ R, —  RIEE (lcarboxyl-MCHERRAF#MI AR SR,

@ HEt
A4 X (B —27UfE, 10 2 Aln, MRS 1 588 1Z[carboxyl-14Cl X H[N-methyl-14C]

L- 7V =F U & BREEHRE 035 (30 mg/kg (AE) XITHEBFRIRNES- (30
mg/kg (KE) L7-, %5 8, 24, 48 KON 72 Bifii412, AR OEA TR L, BErEE
HIE LT,

B GAREE O 4% T2 W £ CORFTOPEMR AR 13 KTV 14 IR LTz,

a5 TIL, [carboxyl-MCIL- 7 /v =F A 5RE TRIITK 20%., #EHITH
11~15%3EM 7=, [N-methyl-14ClL- 4 Vv =F A 5REClE, FRPICK 35
~38%, #EHIZ 26~35% kit i, THERRMEEMIC L LENA LI, L, T
ZIIBEE ClI o7,

RN 5-ClE, [carboxyl-14Cl L- 1 )V =F AL 5RE TR HPITK 50~60%. #
i Z < ENCHEIE S A7, [NFmethyl-4ClL- 1 )V =F U b ERECIE, RPISK
T0%HEE STz, HETADNZ-T-, (B 14)

# 13 A XITBIT B lcarboxyl-14Cl X iZ[N-methyl-14ClL- 77 /L = F AL AR 1 % 5-
% OR K OESRYRIER (REEICKT 25%)

mEA LAY
[carboxyl-14C] [M-methyl-14C]

i3 20.06 + 3.94 35.71 + 6.60
7

i3 21.73+5.49 38.95+ 7.81
% i3 11.25+5.72 26.07 + 5.22

i3 14.36 + 4.55 34.53 + 4.60

A A Y
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#£ 14 A XITHIT Blcarboxyl-14Cl X iZ[N-methyl-14ClL- 77 /v =F L AV B[R AR %
H#%OR KOS YRR (52259 5%)

P LB
[carboxyl-4C] [ 'methyl-4C]

i3 49.74 +1.44 6898+ 3.71
IR

i3 59.33+ 1.85 70.40 + 2.30
. i3 0.41+0.07 0.80+ 0.05
3

i3 0.56+0.01 0.73+0.17

A+ R

(4) KBz
L- T V=T OREERERER 2 1 1R LTz, (B 13)

CHs CHs H
| |
CHa=N*=CHz—C — CH2COO = CH:—N*~CHz2~C — CH2C00~

mn I

CHa OH CHs O0-C-R
LV =F g
R=CH: : O—FEFIL—L—HIL=F> (Swhk 4%, ER (AC)
R=CiHs: O—FOEF Z)—L—hIL=F 2 (Svbk, AX) (PC)
R=CiHr: O— FF Y L—L—hIL=F > (Suhk, AR) (BC)
CO:z
CHa CHs
| = ) \
i - +¥ i

CHs—=N-=+0 (Svk 4X) CH3—N*—CHz—CHz— CH2C00~
|

CHsz CHs
FYAFILTFI—N—FFHA K y—F7FORa4 2 (Svk 4%, EF (BB)
(Sub, 41X, ER
(TMAO)

1)

1 -V =F L OHEE R

(5) K
R (ASMERE, S8 3.74 BEYR. 153 XU 155 BEAEE) OIFE 5~112 A R O¥AFIZ

HIV=F RS (EREF ; 100 mg/H . #FALF ; 50 ppm) L. lﬂ?&@%ﬂ%@\
DEEDET ST, FIROEIRBIREF O gt v =F JRE% HPLC 128D
HE LT,
fEd A Z 16 1~ Uic, MRS, SRR OGO WT U T IR
Hizmo->THEMLZ, (B 15)
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#£ 15 KIZEIT D -V =F REER SO M RE (nmol/mL)

R (B)
10 60 90 110
W L —=F SRR 23.70 15.30 22.74 29.29
N B 50t 23.12 19.16* 27.12% 30.97
) poyiiehisa 27.60 20.02 26.63 33.72
WhN=F -
B 5RE 26.32 22.54 31.29*% 36.84

n=14, *: MWL AEAEDY (P<0.02)

(6) EF

7 e b (zhE, P59 38 k. IR E 60kg, 6 44) (T, L-ib=F> (2 XX
6g) ZERIRNEGXIIREOESE L, FNERBIZ W TG L7, BBRIISEHEIC DN T
9 HREOFERZ SN L, AalBRiEi3 D 7e< & 10 AMZET 7=, BRI F I, #EE X
BN =F EBEOBEFELEBIRLT-, FkNES1330R 5 B BT 12 RO E% I
L., O&53ER 7 B BICHIEO 1 K% Lf:o BRI OG- 12 B £ C
Wrgelo, & BICE 24 FRIC O L7z, FRIZ. RBRERIY, 24 BEREEICERELL
7o MAER V=T IREEITHNEER T v &A1, ):EPiJ/I/%?//EEZ I EEIC K -
THIE LT,

IR 5% DIENENRE ST A — & R ORFHEM ORER A LR 16 LT 1T 1T
L7z, Fo, BRABGREONSA T T ATV T 4 2R 18R LT,

ROE 2 g EREL 6 g BEHED AUC ICHBRZETIA BN -T-, ZDOZ M
O, INV=FrOWINIT2g DHETREML TS EEX b, (B 16)

F 16 t MIBTD LWV =F VRN GROENERE T A —XF
5 T2 (h) Tuzp (h) Kel (h) CL (Vh) Vd (Vkg (&)
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, Vit iEHERA
a:6gGHE L L CHEHAIAEEZESH Y (Wilcoxon matched-pairs test, P<0.05).
b : 6 g HGHEE G U CHGEHFIIAEEZSH Y (Wilcoxon matched-pairs test, P<0.025),

F 17 b NMIBIT D L =T U EIRNEE 55 O R R

. % CL (mL/min)’ FRARELE (%)
T s 94 F ] 48 T 94 F ] A8 P
2g 78+ 12 64 + 9c 70+ 4 74+ 6
31+1.1
6g 100+ 23 91+14 82 +5H 86 +6

n=6, V¥ iEAE =
a: k4 HEDE CL
b: #5817 GBR4 HE) DRFINV=F AEEZZLFNTWND,
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c: 6 g R LR L THEHFIVEEZSD Y (Paired Student’s £test, P<0.05),

# 18 bt MIBI L L AWN=F U RRARERONA T T AT U T 4

B e 5RR AUC @242 IAFTT A ZE )T b
ERIR 1,815+ 157
2¢g - 0.16 + 0.07¢
gl 300 + 129
ERIR 5,656 + 916
6g - 0.05 + 0.02
gl 313+ 182

n=6, W) IEHERE

a: BEHRIOIN=F AREZZZLBIWTEH L7- AUC

b : A FT AT VT 4 =058 AUC 020,/ FRANE 585D AUC (024
c: 6 g B L HIR U CHGBHARIAEEADH Y (FEHREITTRH, P<0.01)

L-HV=F 0%, RN G RIZRPEEINC Lo TEKT 5, e h T 1L
=F 0% CL (1~3mL/%) X GFR (100~120mL/%y) £V LSRN Enb, JR
IS TN S TWD 2 EAVRIB S D, R RRTIE, PR O PRI OFREE 13 —fixAY)
1281 98~99% Th 5, EFE/R b MIIIT 2 FRME CORWINOREITH 40~60 pmol/L
THY . ZOBMEIZNRMEDOMED L- )V =F B L FEORE TH D, LIZR-> T,
L- BV =F » OIMBEFRES IS 512241, & CLILGFR A< 2 & &0 H%
ARSI Z 2R LTWD, (BIR1T)

2. HREHER

(1) K
O =kt

TR (HEfE, 438, (A 10-1kg, M8 FHME) |2 L-W/V=F % 20 HRHIIRER
#5- (0, 25, 50, 100, 200, 500 i 1,000 ppm) L. EH&AR5- 2.5 R4 o,
i, R, OB OV CEIRRRER ., SRR T okhv=F (E8En =
YROT R FNTIN=TF PRE) OREEZ LC-MS/MS IZ LV HIE LT,

MR OSEREHIRE 23R 19 1R LTz,

FREMLIC RIS DR v =F B, MR OV OO X Bz~ LT,

(& 18)

#19 BELHIRICEIT 5 L b= 20 BRI G1%  (Bef&d& - 2.5 Iifitg) oM
F ORI v =F RE (umol/L XJE nmol/g)

P IREERE (ppm)
0 25 50 100 200 500 1,000
105+ 12.9+ 144+ 172+ | 276+ | 427+ | 53.8*
iliRF3 1.2 2.1 2.2 2.8 3.2 72 7.6
1.7 2.1) 2.3) 2.8) (4.4) 6.9 (8.7
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52.9+ 64.0+ 73.4+ 85.6+
. 153+12 | 245+83 | 296+56
ek 12.0 17.2 8.2 9.9
(24.7) (39.5) (47.7)
(8.5) (10.3) (11.8) (13.8)
— 11520 | 123+21 | 15118 | 18727 | 294+62 | 40373 | 487+96
a 185 | (198 | @3 | 801 | @74) | 650 | (785)
618+ 1,002+
. 310+61 | 392+30 | 437+77 | 487+64 844+63
Ui 106 166
(50.0) (63.2) (70.4) (78.5) (136.1)
(99.6) (161.5)
589+ 629+ 744+ 1,115+ | 1,474+ | 1,691%
» . | 466+68
AR 75.1) 131 137 122 180 336 211
’ (94.9) (101.4) (119.9) (179.7 | (©2376) | (2726
443+ 633+ 727+ 853+ 1,096+ | 1,617+ | 1,723+
Lpresdil] 132 116 130 116 264 339 201
(71.4) (102.0) (117.2) (1375 | (176.7) | (260.7) | 277.7)

n=8, W EIFHERA
* ORI A mg/L XX mg/kg (AR

Q@ BEFHRUVIEEH

TR (MEFR, 19~23 Hifin, (AHE 4.9kg, EFMENR OMER 18 BA/EE) I L- V=T
> BERLIESN G 35 HREHRER# S (0, 250, 500, 750, 1,000 31X 1,250 ppm) L7=,
BESLEE 14 BICHREREY 720 24 BEOERIL L, MR L =F U BEZHIE Lz, £
7o, BEAL% 35 BICHRGEEYST-V 6 BRAZHESCALE L, HEEZHIE LT,

MAER v =F PRI, 750 ppm L EHREGRECB W CEFMREE (0.008 mg/mL)
PR LTm, RO, (&L (¥ /"7 &, BB O MOV 7 EDOEE
(I3 R RIZ S Te o Te, TREOEREIL. 750 ppm & GREO L MRFIREE & Hliz LT
BT HEMB AL, (B 19)

MR (ZMEFE, (REE 34 kg, EEMER OMES 8 BE/EE) 12 L- B /L=F > % FHRE 103
kg £ COHIMEERE (0, 25, 50, 75, 100 Xi% 125 ppm, L- /L =F & LT 1.05,
2.02, 3.09. 4.19 Xi¥5.11 mgkg (K&#E/H %) L7, KIIHKEH-V 28 THRIFEL, 2
BHOVHAREN 103 kg IZFETDH &, EH00 1 HEEEHM L, MikT o=
BEZHE LT,

BAARE TR ORI VT = B 23 20 IR LTz,

BRI ORI NV =F IR, 125 ppm & EHE (EANIH SIS 50 ppm D
2.5 %) T 2,254 nmol/g (363.3 mg/kg) TH V) . *HHRAE & bl L C 200 mg/kg DOHEANM
Hoivic, (ZH19)

b R GBITAHED 1 AR L AE 2R TP OSSO YEEN O REH Lz,
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£ 20 KIZBT D LW =F ARFREGZROMBET L =F RE  (nmol/g)

— IREFRE (ppm)
0 25 50 75 100 125
. 1,019 1,294 1,437 1,752 1,836 2,254
o
(164.9)* | (208.6) (231.6) (282.4) (296.0) (363.3)
" 101 127 119 154 163 195
i (16.3) (20.5) (19.2) (24.8) (26.3) (31.4)
L 758 934 940 1,216 1,152 1,324
(122.2) (150.6) (151.5) (196.0) (185.7) (213.4)
n=8, *:mgkg &

® HEE#

K (83— > v —F, (KE 56 kg, Hf, 8FA/ME) (2 L- V=T 2 FEHREN 56 kg
M5 120 kg (2725 £ TOHAMIREER G- (0. 50 XX 125ppm) L. 120kg [ZiET D
BB Uz, MfE, PR OGN G scEfh. KERHAR)) ok =F REx
HE LTz,

MER R OSEREFIRE 2R 21 IR LT, PR BEE L TEY ., TOREIRE
1% 125 ppm #H5HET 1,640.2 nmol/g (264.4 mg/kg) TH-7-, (=0 20)

# 21 WEEHICRT D LAV =F VREHR SR OM TR L =F VIRE

(umol/L; X|% nmol/g)
i IRETEEE (ppm)
0 50 125
6.2 10.7 14.3
ik
" (1L.0)* (1.7) 2.3
93.4 123.9 155.1
Ak
(15.1) (20.0) (25.0)
. 864.6 1,316.5 1,569.4
EEE
(139.4) (212.2) (253.0)
838.7 1,239.8 1,640.2
KR —BAR
(135.2) (199.9) (264.4)

n=8,

* : mg/L T mglkg | ZHAE

(2) BmDEBICET SE
t NI LAV =F a2 EICH, AEROHEENOEIRL TEY ., 2o—HEIE
I%. <0.2~2.4 mg/kg (AH/H (<12~144mg/H) <° 2~12 umol/kg {AH/H (0.32~1.9
mg/kg (KE/H) EMESN TV 5, (BHES8, 21)

L- 1 v=F > D BANO— HEIEL, Pk 23 FEEREEFHA K O~ O f&bnh
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IZEBIND LIN=F U BEFEIC, £ 0.77 mg/kg (KE/H ((KE 60 kg #E T 46
mg/H) EHESN WD, £/ L =F  ZROEGERIM E UCER L7354
AARND L-A/v=F > OBEEENEIL, % 0.1 mg/keg (KE/H ((KE 60 kg #5 T
6.38 mg/H) LHEINTWAIIL 3.00DEM]R], (B 22)

EFSA 1%, 2012 2, L- Vv =F  OFEHRNRE (10~50 mgkg(@t}) Tofikt
Wi L L oL, SEMRLAERD -V =F ABREZ ARG S5
HOTIE RN ERE LTS, (BRS)

3. BT AR
BRI 2R RIE L v =F U 2 O TZRBREGR DA T o 7273, L-Ji/v=
F UL, L v =F 2 EREG ORISR —TH Y . R AR Eh
ToglE, CLIZAFREL TR L TIIET 2 L BEADND ZEMD, LV =F U DiE
PR, L =F U OFMERRBRIZ L > TRHBZN FTHETH D L& 2 b,

(1) EfnEttaiR
L- Vv =F A OBICEERROM R 2K 22 IR LTz, (M 23)

K22 L-WN=F U OB s AR

Gag ! RER PIE=S & (RS
in DNA (&85 Bacillus subtilis | 0, 25, 50, 250, 500, 2,500, 5,000 (L- | F&fk
vitro (Rec-assay) (H17, M458R) | v=F > & LT 0~4,080) pg/disk

1EIRZIRIE S SR | Salmonella 0. 50, 100, 500, 1,000, 5,000, 10,000 | P&
typhimurium (L- V=72 & LT 0~8160) ng/plate
TA98, TA100 . | (+S9)
TA1535, TA1537,
TA1538
Escherichia coli
WP2uvrAd
YRR | v A =—ANA |0, 25, 5, 10 (- Av=F L LT 0~ | &%
A A —fifif3E V79 | 8.16) pg/mL (—S9)
il 0. 83, 16.7, 33.3 L H/L=F> & LT
0~27.17) pg/mL (+S9)

L- NV =F A D in viveo DB T 23 ERAERIT 2V, D in vitro D
BEEERBROBRIINTNLEETH -T2, LIV =F U DRNAERICVARFHTER D TH
LT EHBIRL, LV =F R, ERIZ S o TRERTE L 72 8B TR0 G
DEEZ BT,
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(2) RiEEIEER

B ENTEIC
24, 25, 26)

BT D L =F At OsEERORRZR 23 IR LT, SR

# 23 KEWIREIZEBIT 5 L- v =F U LDso

s LDso B
B TR (mg/kg {AHE) PR
[
w0 ;;E :igg PR, IR, TR, R
<A .
HE 3100 | \
ddY % FARAN i 3640 %EEE, IEEN, PR
\Ej:]‘ A b
mé %ﬁﬁ o | pr | M 4400 | BB F. AL WL, e W
. e 4,320 PR, B G- OB K OV Rz
. M 1,690 e
RERZEAN 1,800 BTG LRIROIER,
7> b - e 4,374 o D
D % BN W 4578 PRk, (RERVD
10 Bl B M 3,823
MRS 6 PL/EE RN M 4,696 LS ULES
7 }\ 4 tﬁ 6’127 VI AN R
SD % ke H it 6,299 WilE, kA, B EREEA
22 Ahp - i 5,510 - o
e 6 DL/ RERZEN W 5730 HI3SEENN T, TR, HRik
VA
SD % N W 5,455 o )
5 S RERZEN W 5.762 HISEENMS T, TR, HREk
MERESS- 6 DL/RE
.- M 6,900 | BFEEMET. BSTAURE AL LR T,
- f i 6,890 | it
N
p
SDF% | #R ;:E VO s
5 iy i >5; 000
MERES- 10 PT/ AN b >5’ 000 — B 7R R, (RERE IS
# 1 ;920
’7'L‘ ’ %
RERZEN B 2,270 HISEIK T, ENEEEA. LB, TR
AVAS % 5,400 HISEINE T, RIEOIET., FER&HE, T
JW T& ’i it 6,000 |0
15 1 Er RPN 1,300 R AR, WP R, e
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MERER- 5 PL/RE M 1,200

(3) HAMEMHER
@ 13 AMERHSERAR (Sy M)

7w~ (SD A, BRI ; MERES 15 DT/, 3R 1T ; MERES 10 IW/BE) (I L- I v=F

kA 13 B DS GRBRT; 0. 100, 450, 1,500 3% 5,000 mg/kg {AE/H .
B2 IL; 0, 1,500 XX 5,000 mg/kg (AE/H) L, HAPEFMERERN I S, AR
[T IZOWTIE, #4714 35 BREIORIEIIRIZ3E L, EHEMEABIEE LT,

AT H I, —BIRAE, (RE, BEE, JUKE, MIRFAIMRE, MRAE PRI,
PRAGEE, BRBMFROMES, S, feEsE &K OYRE R IR & LT,

B EICRKT 2 EE 2 DB R A 24 (IR LT,

FEEH & LT, BGITERT2EEFHER T KOV %248 U T 5,000 mg/kg A&E/H
BeGREDAT 35 B GRER T ; 7 10 B OME 12 51, 588% 11 ; 7 7 Gl O 6 51) 7
bz, Flo, WHERRIC LD b0, maERE & TxHHE 6 51, 450 mg/kg &
H/H 58 6 5, 1,500 mg/kg (RE/H 58 13 K% O 5,000 mg/kg R/ H &G54
13 TH-T=,

—RIREE, (RE. BAEE N OWUKEIZOWT, 1,500 mg/kg (KE/ H 5 REOMEHET

FIFRHNERAEN T SISO E BN L, B TIIEERIIINH 32 57,
5,000 mg/kg {RE/ H F 5HEOHEREIC IS TR, AKERE, BEEREORD K OMREEIN&E
OIFINFED iz, REGHOFETEMIL, FIRICBOTEROBER A i,

R ZFV T, 1,500 mg/kg A/ B&Ef%ﬂf@ﬂz&#& ZEAMERR S OR A CL D¥EAN,
HEZ IR KT o280 S 7=,

MRFHIRA T, 3Bk 1123 T 100 mg/kg R/ H &5EEORER Y 1,500 mg/kg
{RE/ B # 5RO T WBC, 450 mg/kg (RE/ B # 5REOMET PT OF B2 EMEN
bz, £/, BB I1IZHWT 1,500 me/kg K8/ B IR SHEOMET Hb KO Ht OFE
IR A BT, L, ZHULITHEMBEEAZ RS Z &b, BRIEE EZ 2
b,

MiRAA L FHI A Tld, T.Chol, TGL, TP, Alb. LDH &0 EREE N LT
3, AHRFRIC TR, BEL O OMOIFEIZEF ITA LT, BHEFIERIZZ L
WHD EEZ BT,

JRERFRRR IR CUX, 5,000 mg/kg & GHEDFE B O BE D580 L (F
24)

El?ﬁiiﬁ%ﬁﬁif . 1,500 mg/kg AHE/ H B G-EEORE 4 B EHEH O TEEDFED

. PR KON VB BOARE L O 7B INANTED HAVTZ0N, MRS
@E% RO NI -T2 EMve, 1,500 me/ke (RE/ A FE5HEICBWTCIE 35 HO
WEHIBICIRIZREET 5 D B 2 T,

450 mg/kg (RE/ H UL T OFGHETIL, MR LFRIR A K ORIRE COEMRE DOE
L VB NGO EE OB OHINA I HI-AS, ERVE DS IYERYE DOIERIER I
E5H0THY, BHFEEOHMLBO TIRETHDH Z Lb, FHEFNIICERDOH
HEEITE Z BN o Tz,
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AFRBRIZBW T, 1,600 mg/kg AEE/ H B EREZIBWTEIE, fOKERENNS A S

Z &5, NOAEL X 450 mg/kg (RE/H &£ & 2 Hivl-,

(&R 27)

#24 7 bz Mz 13 BRIEEREIERAR T O mIERT R

K55
(mg/kg {KE/H) e &
- BT - BB
- JKERIE « ERAE (R EEHENIANH M QYRR AR T
G G  e A7) {1
BN L B Y o NRER GET | - ENRHESR FETH))
i) AN Y oD U L NRERR BET
5,000 i e v DN S 7 F R T )
ARER AR R AE, RSB R BRGH | - MalRiess R, eSS s e,
R e ONRSZAR ERGRIRROZEE BB | HRERAME ERCHIRE, REE BIR ERCH
i) fa S OSRiNZ i BRI 25 (BET
- [EDERAT RGO GECHE]) | i)
- BEMEREA T EEGHBE ORI (FECH)
- HR{E 3
1,500 UL I - (KRB - BOKEHIN
- EEF AR T, HUKEHIN
450 LA'F TR L TR L

@ 13 BMBE2MSMHEAR (1 X)

A X (B—70VHE, MRS 6 BERE(-72 L, 50 mg/kg R/ H #% 58D AR 4 58
D) 12 L =F U bhE 13 B DS (0. 50, 200 Xi% 800 mgrkg {AH/
H, ¥ZF o 07N L, SR £, BEEEIL —ixRhE,
(AE, BEE, FokE, OB, IRFEamd, BRAE, ReE, LEsromd, o
AR, FIR K OYRER R AR & LT,

ERERHCRBWT, BTSN -T2,

—WERTIE, TR & BRI TR A B 172, 800 mg/kg (RE/ A #ERETIE, #&
5. 30 Stk LARRICAEENIEM: 23 2 7=, 200 mg/kg (REE/ B UL FOBERET HIEEE
FOIVTZD, NEH I R OGRS & A DAL, FEBURAE & xR & FEEL L Tz
ZEDD, BEICLDEELIIEZ OGN -T2, THRIE, 800 mg/kg (AE/H &R
DEFNZHHNTZD, 200 mg/kg (KE/H LT OB GRETIIDE LA DIVT, xR
ERERICERI T - 7=,

B RN OFUKEICE BRI 2 8 IA b/ - 7208, 800 mg/kg AT/ H £
BREOMEO B GRT & e 5 TR OMREZEN, OBEREL D O o 72,

OEMBRAE, IREFIOMRA, BEmE, RRE, RFIORE, iRE LM
TR R OYREBHAR FROMA Cld, EICERERT 2T RIZA bR o T,
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800 mg/kg IRE/H B GREZB W TR E TRINA LN Z EnD, KRBRIZEEIT S
NOAEL /% 200 mg/kg (A&H/H & E 2 bz, (2R 28)

(4) BHEEERUENAMSER
@ 12HhAREEHSERAR (Tv M)
F v & (SD %, MERES 30 PT/EE) 12 L- AV =F k% 12 7B BseEiR 05
(0, 100, 272, 737 X% 2,000 mg/kg {KE/H) L. EMHmERER =i s,
FRATEH X, —RiE, (RE, BE, YUKE, MIRFIORE. MR LI,
PRIGES, IRFFFRIRA, FIRR, BRERE & OYRBRHRR IO & LTz,
KEITERT 2 B2 b RA#E 25 IR LT,
FEFELTERIL, 2,000 mg/kg (REE/ H B 5REOMEREIZ IS T 28.6 LTV 35.3% TH D |
SIFRRE L i L CHBEICE ) -T2,
KEHBEENF ONT 737 J 08 2,000 mg/kg (AEE/ B 5 REOMEREZ 11 FREEDER OIAEN
IRRIZH BTN, FFE DIEES R E ORE I A EAII A BN 0> T,
737 mg/kg {KE/ B FGHECIBW T, MRFE K OMMIR A B0 BB 28 A3 A D 4
722 L5, NOAEL (% 272 mg/kg (KE/H & HWr sz, (B 29)

F25 T v ba Wz 12 A REEEREEREBR T A O EEET R

K58
(mg/kg {KE/H) e .
- FETCSRHN - FETCSRIEIN
- BLETELE HR(E, BRGEENECD, A | - BEELE, HRE, B, #EEOMR]
N E STy | )AL F GG
- BFSEBNRE - RESEIH], BEEEXT
- (REHEINEIH], BRI - TGL, Glu b
- BIOK BN - ALP B4/
- PREDHN, R CLosgn - Dol B OVt B IS T
- TGL, TP b - i, MR, (OB, AL I, MEERAR
- BUN #4/i1 Je O OFEX BB DHEN
2,000 - PR, GCiE, MafR, RISZAR. REEL B | - BRBOMe K OFETE RO
Ok AR T - JhFR, FERR, AL B, FEEMR S ol

=1 NI A N1 R N N R 2 S DN i el g N
FEEL B OV OOFE R B S DI AN T b R A B OMHIRER £ 155 R

- P, RPN A, B, TEE(R D off | faoZE:

» PERIESR

* BRI LR HE D2

» SUE SR SN SyUARAIREL, AR
e L RZHIRGL, bRz MA e, W
Ji bRz, AR b BRI K OMRER

25



PR RGO 2
* BEDERA T _E BRI O AR

737 LLE « I/ - NEFA J5b»
« BIEOHE K OExTEE O
272 LIF FMERTRR L FMATR e L

@ 53 ERMiIEESHAER (1 X)

AR (B—Z7VHE, 96 0 Aln, MEMES 4 BE/ED 12 L v=F k% 53
BFo#s (0. 50, 200, 800 Xix 1,600 mgkg (AH/H, ¥FF o h7 kL) L, 18
PEEMERBR ) i S 7o, MATE B IR, —RIREE, (KE, BiE, UkE, LERR
. RRFIRE, BERRE., RRE, MIRFIRE, MRAECFRE, SR, g
PN OYREAR IO & LT,

BEICRERNT S &2 OBt R AR 26 IR LTZ,

BRI, JETHIIA DR - T,

800 K TN 1,600 mg/kg R/ HHEGHETIL. THRIKOMEHAA 5072, 200 mg/kg (&
/B LU OXIREEC HIEME L OV RIS A HALTZAS, BRI CxBREE L 25137 o 72,
FIRCIE, MEPTE U B ISR E O FEM A 1E O FRRO NS A LN A BT, I
BRSO k. HOMBEEATEIC 5 > A LS KN HNTZ, £72, 1,600
mg/kg R/ H 58 Tl MEORRBMEEEN 7,

(RE, DERKEE, REFPRIRE R OBERMRE ClX, B5ITERT DT RIZA LI
2o T,

MR IR AL FRIR A Tl FEHPICAE BRSO o HE b H
ST, RO OEIEITWT IS EFH#HN TH -7,

fEER EE BT *HHREE & R FRINCHE BN A DD o 723, 2D OFT
RUICHBRFEIIA DN > T2,

800 mg/kg AEE/H#FEGHEZIV TR & ON FHNE ONC B RSIEEA T O 5 - 1% £
IKIENR A BT Z En . ARERIZEIT D NOAEL 13 200 mg/kg (A#E/H & E 2 5
nic, (ZH 30)

#26 A XzEHW- 53 B EIMEEERER TA LB R

Hh&
(mg/kg {KE/H) L i

- FBET RO ME - Jk pH DIETF
- FOKEDHEE) 7] - BRI ORI T

1,600 - Jk pH DIX T
- EASEEA I O o A © K
- BREO RS

. - T MR - T, MR
800 L E - HOKEDEED 72 HENIME
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- EANIRE AR O o A K
200 LL'F TR L mAT R L

® HEHLAMHAER (TIVRARUTY L) <EBET—5 6>
~ 7 A (B6C3F1. M) 1< L- L =F L vinz 78 B A5 L= 3B VT
vk (F344/DUCryj. MEHE) 1 L- v =F (k% 104 BRI O#ES L= 5k
W, BB AMEERIET HFTRITERO o T LA STV 5, (R 5)

(5) HhEFRESHHER
O RESHHER (Sv )

Z v~ (SD %, 6 s, WS 25 DUEE) 1 L- BV =F b % sdblie 0 5

(0, 100, 520 X1 2,700 mg/kg {RE/H) L7, HET 6@l OHHE- L, 9 WO
B LTz, HEE, 8 Wl D& 528006 L, 2 W% AH L7, M1 3AcH
MR L5 L, ZRhL A s L7-MEZI3ATE 7 B £ TR G20k L7, 40k 20 B2
T v N FUB L, B, FERE IR - RIS CHR OV R E i~ T,

BlEWIRT 22 L LT, 2,700 mg/kg (RE/H B 5 REOMEREZ, #RF & OFOKE
DEEMRF BT, S HIT, BEZITFERER . IR - Sh &1L - BB OHEEDHN,
—1EMEDOEEFE O K O EIEINEOIIHINFED bitle, £z, HEOMHERD
IR HAVIZ S, (KB OHEIINENC L A8 L& 2 b,

B EREOHEDOFIG S, 2R, ZIRE, EEH SRERUERRICERGI2X S
NI BRI T,

FRIRICRT 28 L LT, AFRIEER ORIRIREICITRGIC L DT A N
o7, 100 T 2,700 mg/kg (RH/ B 5HED% 1 FITE~LV=7", 2,700 mg/kg
(REE/HBGRHCSEITR OVERIE (1 6) ROUIERGE (1 6) BNabii-, Ln
L. 26O ROREBRRIIHPRE L RN THERETRO LT, BEICLIE
EIXEBZ N o T,

2,700 mg/kg (RE/ A 5HHZIBWT, BEMICEREE, AOKEOHEINEO—CIKEEIC
AN L2 LD, BHEWIZHT % NOAEL 13 520 mg/kg (A8E/H & &z Hi
7203, HEWOAFERE T R OMERIZXF % NOAEL /X 2,700 mg/kg (K&/H &% 5
ni-, (=M 31)

@ HiESMHER (Tv k)

R » b~ (SD 5%, 33~37 IWEE) | L- B /L =F L v A 5@k 05 (0. 100,
547.7 X% 3,000 mg/kg fRE/H) L7, BH5HIMIEL, MR 7 H~17 HEToO 11 AH
&L, HHR 20 BICARE 21~24 ICOREMW) 27 FUIBH L, RS, HFREK, £7F
fRIEER, R RIS 20T, Eiz, BIOSEE 12 ICOREMWIL E R S,
MAERIX 21 HREE Lo, AR (F) OpkE., HRER OVEFRRE /) 2 M5t LT,

547.7 KO 3,000 mg/kg (AE/H % GREOREMIIIETH] (i 2 Bl 1 f)

6 FEROFEHNRARD, BET -2 L LI,
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DBHONTN, BRI LD EE LN,

REMWICHRT 282 LC, 3,000 mg/kg R/ B FGREIINT, ke, #E, T
MG OB, (KEEINES], FUKEORM, TR 8 B OBEHEOHRD K O
HeEOHEMNRD Lz,

BERGHIZEW T, HIREERER OGS IR 52 X D233 %hfm:of_o
ES 7’:\ B AR IREW ORI, iR O IRIREL \ﬁﬁw:’ﬁéim B IRAE

TRRD BN T,

&“Efﬁi@ﬂﬁﬁ BT, BEEGREOFLCHRIIRIRE, ATFRIEEI ONR AR B
BT X BT N o T, ARFETIL, HIE, HRE. III’E?%%Z’P?% BTN,
FEBRIIHIRGRE L HPRBEOMNCE BRI e o2, £7-. PIEEIERICRB W CHEE
RETR, PR OYERE ST #h & OV T OYEIRS 3 7 531, 100 mg/kg M@/H?&Ef%ﬁ
I FZE B ORISR IREE & Ll U CHEISHEI L7223, 547.7 J2 T 3,000 mg/kg AR E/
H# 58 CIIRBERICHEERBEINIA Do o Te, BB T, AR OERR
RORBRIZONWTHRGRE L KRB L OICEBERZITA LN T2,

HAER (F) (2645828 LT, 3,000 mgkg {KE/HIERGHEOHAIRD 4 Ao
HEZ RO HEORD N A DNT=DHTH Y | RE K O OMOFIRRET RACI TR 1T
BN T2, BEFLEFOlgEsEE ClE. 547.7 &1 3,000 mg/ke A/ H & GRE DI
DR, 547.7 mglkg (RE/ A £ 5HEOMED R S O RIEIE A BR8N A iz
i 100 mg/kg (AE/ B 5HTIIWTNOIEERIC b A EREIIA BRI o T,

F7-. F1 OBSRENR O TEIA Tld. 3,000 mg/kg A5/ A % GEEOMET T FHRUKKEE
AR TOT T —[EER O & KRR OIER DG HILTZA, E OMOBERE &K U4 TH)
HRERICEF IO N2 ho Tz, 547.7 mglkg (KE/HEEREOMEIZ, T FHRIKKER
BROWEGKIRF R DIER 25588 H LTz, 100 mg/kg (RE/ H & G-EEIZ IV \15‘:" TEROLH
TR T,

F1 OAFERES IOV TIE, 3,000 mg/kg (RH/ B £ 5-8F TR OF B /R IER D 7~
DR, EREXOERT — X O#@FANTH Y, BENELEIEE X b, 547.7
mg/kg {KH/H & GH CHEDOAERBOFERBD N B 0s, FHEMRBENEN 7R
BRI E B 2 BV, B, TIRE, BB OREAE RN BF 13580
LIRS T2,

FiOHAER (Fo) (ZkL TR, &EREREE D EFITERD LN o7,

REMIZEBW T, 3,000 mg/kg (REE/H $55-8E CAREHINPIHE], Jielt, #REZEH I
b Z & 2B NOAEL 1 547.7 mg/kg (A H | AE5#RE /112X % NOAEL /% 3,000
mg/kg (AE/H ., MIRIZ%d 5 NOAEL (% 3,000 mg/kg (A8/H, Fi1OFEE - 1T8NIT*t
9% NOAEL (% 100 mg/kg {K%/H . F1 OAFERE 2K 5 NOAEL 1% 3,000 mg/kg
(KE/H B2 bz, (B 32)

® HASMHHAER (VU
U (W R, 13 X% 14 PW/EE) Ok 6 ~18 HIZ L-/v=F % i
o5 (0, 100, 316 X% 1,000 mg/kg RE/H) L, & 29 BIZHHEOIB L TR
WK OBE IR OB I IET LR LT,
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FEM CTIE, 1,000 mgkg (KE/HHEGEZIWCIREE, JRR(E, B MEEOEKT,
OGO, BEHEOHRD ., SUKEDRD K OKERINHIZERO b, Rk
FETER, IR, ERBLOSERBICEEIIA LN -7z, HRTIE, &K
THHRIIA LR DT,

R CIE, RRIRERER ORAEBICEBII A LN~ T2, SR 100 mgkg
(RE/ & GET 161 (BEERA) . PIEATZIE 100 mg/kg (AH/H I GHET 1 6] (BEXR
PERFIRIENE L OVLE R RIR) . BHRAIE 1,000 me/kg (RE/HESEET 1 61, 100
mg/kg (RE/ A 5HT 3 #], MWEET3FIA LN, L, TRHOFFIX, WT
AUb HBAEE I HEMERMEIT e < . FERBREMICHA SND Z & h, BIRFSAERT L
EZz b,

AR T 5 REW R OR RICx9 %5 NOAEL 1, £ 4 316 KUY 1,000
mg/kg (KE/H L E 2 Hivlz, (&8 33)

@ HFESMHHAER (S )

7w bk (SD . 24 ~25 VU/E) OEFHR 17 B~k 21 BIZ L- /L =F AL
Wz sRilRt &S (0. 100, 548 i 3,000 mg/kg AE/H) L., BEMWIKOHAIR

(F1) ~OEx Lz,

REMI T4 22 BIZEIR L, BERESUR O Eldas O NIRRT 2 555 L 7=, &
RED Fy MERER 1 TRIC DWW TRGER O TEIRE ) it LT, [Rl—FERED Fr MR 1
IlB% 14 AfZEl S (GRBEC T ) . 2 OB I AZEL L 727 T BRI | T ALE O f
XFtEEFE S, 7T AR S B (REL L), Z0tk, 4R 20 HICHFUIBA L
77

REMCIE, 3,000 mg/kg (RE/ B & G5HHZBWTHHIR 18 B ~%1% 21 A THUKED
B E 2N N A Ot K OFEX EEDOH B /2NN A L7, 548 mglkg (K&
[BEEGFEZIV TR 18 KON 19 H CHUKEDOH B /2BEMNARD Bz, 100 mgkg
(KE/H BERCBW TR, BREIC L DRFFTRIZA DT,

F1 REW)ClE, 548 mg/kg (KH/H DL B GHIC IV THEFALS OMEC R EIEINED A
BERRIIHIN A STz, Fiz, ML HIZH IR O TEI ORI G- ORI A A7
o7l

Fi ROZRHE, FEREK OSBRI G ORI LD T,

Fo JRIRDOAFBIZZTIL, 100 J T 548 mg/kg K/ A ERED% 1 FIOIBIRIC2S
PR OV, PIlBA OV SRS CIE, 100 merkg (R A B G5REO% 1 FlOREIIC
INBICEASE | BB R R OVKBE, 548 K TX 3,000 mg/ke (ARHEE/ A % 58D 1 #id
FRIRICOIEFLEASH AR 2N A D723, Wb BRI, BEIC L oL
R Ay A WAy

AFBRIZ BT, HE D 548 mg/kg A5/ B 58 CRUKEDEEMA A BTz Z
&5, NOAEL (3 100 mgrkg R/ H £ & 2 vz, IRHHROFEEIZOWTIL, 548
mg/kg (RE/ H B 5RECTREHIMOIHIA A Bz Z & 55  NOAEL 1% 100 mg/kg &
H/H LB O, 7ol BlEWOBIHREIZITE T o7, (B 34)
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(6) ERZHBIT25R
® EIWEIZDT
L-V=F %, B MZBWTERGDOH 2 IR A—AST2 08 20 g A S
ncnas, (E1)

t D L-H=F o O—BEREIL, <0.2~2.4 mg/kg KE/H (<12~144 mg/H)
X2 2~12 umol/kg (KEE/H (0.32~1.9 mg/kg (KF/H) L HE SN TV 5, (BFRS8, 21)

HARAN—A—H 4720 ORHNOEEE 31.9g KO L- /L =F > % EEH ORI IR
¥rh (125 mglkg SRHE . 5.11 mg/kg (KE/H) LIBEORR 7RI 4 A\ Cal
Bl oAlckd e, BARA—AYTY OB EAEERICEIT S LA =T AR
DHENIEL 6.38 mg/H LHERHTE 5 LRI ST 5, (B 22)

Q@ EHESERUHENSAME
IARC OFENAY AT DAFEFRNT Lo W IIV=F L OFN MR T A8 L7200, (B
& 35)

@ BREFERIZDOLT
HIN=F ORI, KEBSN b T AR—Z —Z T HEEEC L 5 L &2 5
NTW5, 20720, BOBRENEMNT 5 EWICRIHME T2, HERROEGICX
B L-v=F o OAEPEERIRIRIL, 2g/t FOKI 16%0°5, 6g/t b TIEIKI 5%

YInH, (B8, 9)

fEFER e b (B, 20~36 1%, 17 44) T L- /v =F k% BERE A0 #%5- (400,
800 X% 1,600 mg/t k) L. AAEMIZHOWTHEIL/-#ESE, 400 mg/t MEERED 5
Bl 1 5 CHREE DOSHERRL, fhoD 1 1 TEER A OV TR A DAL, 1,600 mg/t MMEGEET
5t 1 GICEER A BT, T OMICEERTRIZA bR o7, (BIRbB)

farE72 e b (B, FER, 10 4) I v =F EafgEZ 3 EEROES

(15gt FL-Hr=F>r L Tlgkt ). 1H2E) L, ZEMHOWTHRH L=
FER, WEERITIERIZA DT, MIRFAIRREN OV ATHERE K OVEHERE 2 BE T2 1f.
TRAECFRIBREIC L EENIA SN - T, (B 36)

TNV =T AFEVIKENEE 2 L, BEER DS EORFP R S D, KERS
BlE LT, KEZBW TP MR EEEE 473 flaxts s LT, 9gt MNAZ S
A RIEAIRNEE S L1, 6 g/t MADS 1 FRROEE SN2, KRR O/
=FUHE N ATFAT I UCERT A REROEEDNBIE SN LUSMZEIERIZ A
Lo To, (BPE3)
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(7) XM ERV-LLHHER
R (BMEFE(LW), 60 Filih, (A 21.3~26.8 kg, 24 FEEEMER OMES 2 BE/RD) (1
L- V=T % 8 HENREE# - (0, 1,000CKEICBWTEER SN TV D ik A8 &
V3,000 G & 3 1%) ppm) L., ZEMRBRNFEN S/, MikFImEL )
MIEAA AR L, #5505 B W ONC I 5-BALE 4 B O 8 I T 7=,
ERERECRBN T, —REE, MRFARE M QMR A L PRI A CREFT RIT A
bieiot-, (BHE37)

4. EFFSEFICE T HEHE
(1) EFSAIZ& 155
EFSA TiZ, 2012 F\Z, LWV =F 2 XL L- TV =F AEAREIZ OV CRHMIE L C
B, INHIZHOWTE ADI KO UL (33E STV, SERHEE  (10~50
ppm) TOEEEIN L L COFERIL, SEMRMBERO -V =F ABREZARE
FICHIINSE D b O TRV SRR L TV D, (B S8)

F7-. b FORENRBROMERENDS, 2g/H (33.3 mgkg (AE/HT) O L-I/L=F
VXIIFNEFETH D 3 g/ HD L IV =F ARABEOERICHOWTTIEZETH S
LiEm LT 5, (2R 36)

(2) BRIZHT+ 55T
2002 I EAFEE ICBW T, L-hb=F 3 [ERGAIRERN AT H LA
PRV B3RS &I L2 WA ARE (JFAED oV X k) @ 13, Z2oftt (LFWESE) |
I SN TER Y, BB CORANRRD LTS, FRICS > TUL, IBEEE
BRLZWEHYERET 5 & & HIZ, HEE~DOEFRIRE A2 T 2L LT,
(& 38)

. BmfEmss &

L- V= F ATERICVERFEER S TV . BREIEMEEOI a2 R T ~0i
BT 5, EICHOLRR S BRI D130, R, BigE coAamkic &
nkE S D,

LB V=F OGN LIz AARAO—BIEREIL 0.77 mg/kg (KE/A LHEE SN
THED., ZOEEEIXEFSA 2B\ T NOERMRBROBEN &L, BWER
BHLNRNVARETHS 2g/A (33.3mgke (KE/FA) LVIE, £7-, KRIZL- B =
F o ORI & UTHER L2 2 LI KX 5 EEEINEIT 0.1 mg/kg (KH/ A L HEE S
NTW5, &5, EFSA TlE, LWV =F L OFEMAEE (10~50 ppm) TOfE!
L L COERIL, BEMELEBRD L-h LV =F ABRE A RGN S5
HLOTIF RO E R LTV D,

E72, b FORAOKEHABRICB T, b FOBEICKIT D LAV =T ORI

Tt FOKEZ60kg & LTHERH LT,
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58 2g (33.3mgkg {AE) THMLTWDHEEZLND,

THRHDZENDS, BEAENLTE A L-HL=F L ZERICERT 5 2 Li30
EEZILND,

F72, LAV =F I EARICENT 2002 005 EIEGAIEDRAIEIZ 5 Lk
(B B0 COFHEPROLNTEY, LIV =F 25 EMICOWVWTEEDR
ENEICIBIT 2BEE LT BTV,

UbEDZ et L= 10%, SRESEL LK OEERIN & L CGaEFEH S
NBRDIZEWT, BT D Z LI 0 AOREFREEZE O BXhDRNI &R
BN THALLDEEZ BND,
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(RIHE 1 - KSEPIEEFR)

&R g2y in

AC O7FIL-IN=F>
BB VT FaRE A

BC O 7 FNL-TN=F >

PC O7utd =L InVv=F
TMAO FURAFAT IV -NAFTR
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(Rl 2 - BREEFREHN)

&R gy

ADI —HEIGEFAE &

Alb TIVT I

ALP TNHVRAT 7 H—F
AUC MAFE T AT — B R T i fE
BUN MHRFEEFR

CL IIVT T A

EFSA KR B 2 A% BE

GFR SRERIARTE L

Glu TV a—A

Hb ~EZrbey (fk &
HPLC FEIRER 7 v~ N T 7 4 —
Ht ~~ 7 Uy ME

IARC [EIBRDS AW FERERS

Kel (EPSENEHE

LC-MS/MS Rk v~ 7o 7 4 ——& 7 NEESHT
LDso PHESCE

LDH AR KRR

LSC Tk FL—varhyr Z—
NEFA EEERER R

NOAEL bl

PT AR = Vg o

T TH IR

T1/2a S3ARFE DVE KR

T1/o8 PRI EFS St

T.Chol Mol ATo—)L

TLC WEgsa~ NTT7T 40—
TGL NV Z Uk R

TP o A/

UL PR R

vd SRR

WBC H i EREL
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(ZH)

1.

10.

11.

12.

13.

14.

15.

16.

17.

0P NS LV =F o WESItE EEERE R L v =F D
RLIR 33 R ORI ONZAMNENZ 31T HFF rRIRI L O RIS GEATR)
The Merck Index, 16th Edition, 2013; 323-324
BH 2 UAREER - V=T, 2010; 546-564
BOKES BWREELRER #BHERNET -2 X—2
http://www.nval.go.jp/asp/asp_dbDR_idx.asp, 2014
KRGS . LRV =F VBRI VT 88 100 mg, TV VT U 6E
300 mg, EEIA X a—7 3 —2A, 20145 1-31
REERA S . LRV =F /A, e AERS v F > FF it
1000 mg, [EHFHMLA L F Ea—7 44—, 20145 1-28
RERERA S - VR v =F VA WG AERS =V v F > FF §BE
100mg, /L 71/vF > FF $€ 250 mg, /L 7/LF > FF WA 10%, EELA 2
2—7 F—2A, 2014; 1-32
EFSA: Scientific Opinion on the safety and effeicacy of L-carnitine and L-carnitine
L-tartrate as feed additives for all animal species based on a dossier submitted by
Lonza Benelux BV. EFSA Journal, 2012; 10(5): 2676: 1-23
Goodman and Gilman's The Pharmacological Basis of Therapeutics, Tenth Edition,
2003; 2254-2257
Morand R, Bouitbir J, Felser A, Hench J, Handschin C, Frank S et al.: Effect of
carnitine, acetyl-, and propionylcarnitine supplementation on the body carnitine
pool, skeletal muscle composition, and physical performance in mice. Eur J Nutr
2013; 53(6): 1313-1325
PERE, RIFMEE, HEEFR. EREH: HEb v =F o ofFENER G 1 3)
7w MBI DN « 5340 - REREONIHERE. EEEATFE, 1988; 19: 324-340
IRTASFEE, MR, HEWER, EREi: BE(C L =T o OFNER GE 3 W)
HECN=F D Z v MBI 5k AR G-ROEPER. ERLTIE 1988; 19:
350-366
SRR, WAL, HEEKR.  HILL R L =F o OENER GBS T v FED
A TR 2. EHRALTFE, 1990; 21: 80-87
FRER, PERE, HEFER, BREHE: BRIV =F o offNEn F28H) ©
— 7 VRITHT DRI + 534« AREREONC R, EEIESLAFSE, 1988; 19: 341-349
Musser RE, Goodband RD, Tokach MD, Owen KQ, Nelssen JL, Blum SA, et al.;:
Effects of L-carnitine fed during gestation and lactation on sow and litter
performance. J Anim Sci 1999; 77: 3289-3295
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