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C

FABFDZEME DR S OB OUGEIZ BT S kA (EFn 28 AERES 35 &) 5 2 54 3
HOBEIFESE, L v=F2] (CAS No.541-15-1) ZHIEHRINMIHRET D Z &,
[FESS 8 548 1 HOBUEIZIESE | Z OfEHNIN O FHE L ORI DN Z v E & Tt
DIEER OB ZERET D 2 &, WNTE S HAEE (FFn 22 455 233 5) 56 11 &5
3 HOBEIHS X, NORRBEEZELR O BENORNWI ERHLNTHL LD E LTEA
FHHRENED AWE (RIBIME) ([T L HV=F L5 EDHH T EIZHONT, SRR
FRERAHE R O EFSA ORHilidE% 2 AV C R S fd R R 2 il 2 550 L 7=,

L-H )V =F AXERICVEHREIER D TH Y . REUENIIRO I F 2> KU 7 ~Ol@kic
RE54 5, FICASCHLELLE N HIEIRE N D130, g, BiEE coAamic Lo s
5,

L-JIV=F o ORMEN LTc BARANDO— B EEEIT 0.77 mgkg (AH/H LHEE SN TE
D, ZOEEEITE FOESERBROERNSELN-. BWERAAALN R VWHETHD
2¢g/H (33.3mgkg (RE/H) LYKV, F7=, EFSA Tl L- v =F  OEMIREET
OfEHI & U COERIL, SEDRIL RO 1- 1V =F ABREE RGNS &
HHDTITRVERGERL TS, SBHIT, b hoRAOFGHRERICHBNT, b FOFEICE
5 L =F L ORI IIR G2 g (33.3 mgkg (AE) THML TS EEZ LD,
INHDOZENS, BRENLTE MR L AL =F U BBRNCERT 5 Z L3N e E X
SY LR

L-71IV=F 0%, BARIZEBWT 2002 06 EFLAIRERN R AT 5 LRV R D B bh
D TORAPBEOLNTEY, LIV =F 2GRN OWTEAOEEBICBIT S
W D B TURLY,

UUbEDZ &6, - hiv=F 1%, BAEIES L OEENIN & L CEEEH S D
BRDIZEBNT, BAIRET 5 2 LIk 0 AOREEZR: 9 B2 D72 LRGN T
HHLDEZZ BN,



. EHE REYAEER R USRI OBE

. A&

MR G E S

BRI (BGEEIR FERLE D SAER RS € OO AR OfifS)

. BRSO —h%%
M4 L =T
g4, : L-Carnitine

. EZF4
IUPAC
44, : (3A)-3-hydroxy-4-(trimethylazaniumyl) butanoate
CAS (No.541-15-1)
g4, © 3-carboxy-2-hydroxy- N, N, N-trimethyl-1-propanaminiumhydroxide,
innersalt(R) (& 1)

N
C7H15NO; (B 2)
. HFE
161.20 (B 2)
B
OH ?Hg
— *
oocth,lmkfﬁmxét?
(B 2)
. FERBEMRMMERRKRE

L- TV =F ARV ARy E LT, B FERBD L5550 58I fF
159 %, MZHIT 55 A ®ITD e, B0 L OIHBICZ < & Fi., EICHR
FLEE A SERENS, £2, AFA=U KRN DU L LT OB 1
BWTEEKRIIND,

L-V=F OFEERZ, E#HEM#EEZ I har R 7~ U7 ZARCEET 5 2
ETHY . ENED B R T r ¥ — (ATP) MEEASHh D, &1, 3)

ARIZBNTIX, IA=F st K, B, OAFE, IIFE, BELGRE L
7o PR OTE AR BB T DIEREGE 2 #SE & LB HER S O—Rdr & LT
SN TS, &4 b MHEKELE LUAL, LIV =F KR L V=T 4



(W% H3hRGy & T HRBINAGRIN TS, (BB 5, 6, 7) /-, L-hv=F 1%
EEIESHINRESNIR ZATIE 5 LRWBRY | BB CORIMATRE & 72 > T 51,

W Clid, EUL KE, A4, Bk, FE B, MESIZBWN T, 4 K 5.
IS AR & LT L IV =F o U L- V= F B AR 2 A4y &3 B kR
MY 7Y A RMERI SN TWD, £z, BOKREEZ L& LT 1980 F4070»
b, B FOY T Y AL MO & LTI ESATWS, (1, 8)

AL BMWKEEDND, L- IV =F o Z O M ORER K OB OUGEIZ B
DUEE (B3FN 28 A 356 ) 2 2 58 S HOBIEIZES &, K (BIHK) 1TfEH]
T LHEEHRIIINCIRET 2 2 &, WONZRVES 3 &85 1 HOBEIZHAS X Z Ofik}
TN D FEHE K OSBFEIE ONE Z & B ekt O EE R O AR ET 5 Z & 12Do0
T, £72. BEABIENS., L-Iv=F o aibfirtis (W 22 10 233 &)
%11 558 3 HOBEICE S X, NORFEEZHEL O BENLDRNWZ ERHLNTHD
HLDE L TEAGERENEDLIWE LLT REANE] L\v)H,) ITHEETHZ
ENZONWT, ZNFIVR AR MmN R STz,

I REMICHRIMEOBE
AFHIECIX, EFSA FHIiE, SRS EREHEREL I, L v=F
FIZEET 2 E BRI R AR LT,
AW O AEEFIR A2 IR 1L KO 2 1R LTz,

1. RN - 7% - (K3 - HE
L- AV =F A%, FEIME BILB & Bk R a2 U CTERNICRIN S LD, Tl
WD L-IN=F e T UNFEEREG LT 2V LAV =F U NGFEL, TV L
IN=F L DELINIT B F IV L-IN=F o Th b, WL IV =F 2 KO T EF /L L
TV =F ATRERZ I U CHARICIU IAEN D, FT2, BIREIZIBO T 90%LL E
DRI S ND, - =F O, EZT7 v - v=F e UTRTHE
b, ZH3.9)

(1) ¥R

~ 7 A (C57TBL/6 %, Wi ABH, HE6 VYEE) [N =F> TEFAIN=F L XI7
0 A=V =F o 4 EEOKES- (10 mmol/L(2 mmol/kg A/ HFAY)) L7=,
KHERE & U COIER GHEARRE LT, &5 1 HH & 28 H ORI TIR%E 24 R L7, &
b4 BRI, MRAOVER (87 AfEPHER) 8 L7z, Mg, JREOEKT

U TS ORPAIZBIT 2 BAEO BRIV T ) (FRK 14 4 11 A 15 BT ESRFE 1115008 5%
ATHEEIERRIEA) 12\ T TESEAVSIRENR AT 5 LW BR Y IS &l L 72V AR
BOEBED U R b cEmE L, TTEIESAIRER AT 5 L7V R Y R & HWT U722 RSy
A (FRPED | OE BN OIEIZOUWT) CFRk 14 4 12 A 25 HAHT RIS 1225001 5545
i ER R R A RYERREE) [CB W T [ AM & LTI EN D D TIh > THN
ML LTERENIY) L LTRbhbsZ L Lol



HDH v =F R % LC-MS/MS CTHIE L7,

fERZ R 1 IR L, BGHIZRWTIEER LOVRF ORI V=T R EE DS R &
DARIZEDS TN, B O I V=T RIS AT A B Do T2,

VI ANDIN=TF Y TEFNINV=T X ET e EF =V V=T OO
[ZEY . MBEIRFP ORI N =F AREEITHIN L7223, BHGROI IV =F & &I
ITE L 2oz, (BHF10)

F1 ~TRIBFAIZINV=F o, TEFALIL=F o I7TaF =)L h=F 4

FIHOKE G OMSE, RE OB TRV =F R

fiES I E IR BHEAD (umol/kg (A HE)
(umol/L) (umol/kg {AH/H) IR H#h

HIV=F 47.7+1.82 417 £ 1432 309 + 59 207+ 14
TEFNALIN= 47.6 +1.62 390 + 762 359 + 56 169 £ 20
F
T A=A 42.7+1.62 448 + 362 249 + 43 152+ 14
JV=F
POpiis 36.4+1.4 24+4 291 + 31 195+ 17

n=6  FHREAERE
a : RIFREE L LUl U CRGRHAIA EZ2DH Y (unpaired two-tailed Student’s #test, P<0.05),

(2) vk
@ iR
7w b (SD %, e, 6 #iln, VCECARH]) 1Z[carboxyl-14Cl2 X X[ N methyl-14C]3 L-

T v =F A % BRlERRE 0 # 5 (30 mglkg RE) X HEERHIRAN#5- (30 mglkg
KE) L7z, BHAFEGIZBW T, [carboxyl-14C] L- /v =F A b 5 Tl #&
5% 4~8 WFH £ CMLTREENEFIRAEL 72V | Tipl3ET6.42 H, MET6.79 H L
HERNZ R & 727513 72 Do 72, [NFmethyl-14C] L- 7 v =F U HA b8 SR B T
b, &% 4~8 K E CIHIRENEFIREB Th o7, FlRNE G-IV T,
[carboxyl-14C] L- 1 /L =F L A #e 5RE CIITH AR Te (3T 9.34 B MET9.94 H.
[V-methyl-14C] L- 7 )V =F b GRECI3iET 8.21 H T 7.50 H Ch -7, (&
A 11)

@ o
a. HEEEHER
7w b (SD %, 6:@ln, MEHES 4 IOEE) (Z[carboxyl-14Cl L- o v =T L Hifki % H
A O35 (30 mg/kg (AH) L. BE A~ & kat Li-, BEHEEO S AITIEES

2HAR=NIEOBSR % 14C TR L2 b0
IATFNIEORF % 1C TR LT b0



BT B, 5 6~24 BRil£121T & A E ORI C B TR I3 hrm & 72 o 72,
Beh 6 BEEf% TIE, FFlE, BB OV N— 2 — RO E o T, #5624 RIS
BWCTHREETH 7203, N—— R, D OB OFREED NN LTz, BT
BT HREIILANR ) T, Tz, WEFA LN o T, HEOMERZIIT 5040
2R LT, (B 11)

# 2 T v MBI Dlcarboxyl-4CIL- 1 )V = F L HAL My E IR 1 3 5-4% O FARR N4 A
(F &)
HHAR B GA%REH] (RERED)
1 6 24 72
1IR743 5.32 +0.70 9.48 + 1.07 7.37+0.47 5.23 +0.78
1fn 4% 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
A 5.80+1.25 14.74 + 2.47 20.56 + 4.47 | 11.56+ 1.37
NS — iR 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
RN HRIANE ARHNE 27.60+10.74 | 26.85+ 3.67
R 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
LMl 2.73+0.31 21.29+325 | 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
JiHE 50.35 + 7.40 56.62 + 2.86 39.08+4.07 | 18.94+3.00
Ei=7 13.18 + 5.48 28.41 +2.94 23.70+£4.70 | 19.25+6.04
Rl 4.41+1.10 20.13+1.76 20.88+5.25 | 13.95+2.50
gk 79.43 + 10.57 86.15+11.05 | 47.09+8.08 | 25.34 + 4.68
Rl 12.33 +2.09 31.92+10.88 | 25.72+9.05 | 17.04 +3.81
FHE 1.93+0.76 8.52 +0.40 10.89+1.84 | 11.31+3.03
JRFES ARHNE AHE 36.35+7.27 | 35.22+6.46
K 2.29+0.22 15.47 + 3.50 23.66+8.27 | 31.96+2.33
B (GNEWY) 679.41 + 80.09 49.25+6.79 | 25.68+221*% | 15.39+2.21*
NG (BENEY) 1,936.89 +171.50| 542.00 + 79.66 * *
% (GNEY) | 380.29 + 146.58 |1,717.11 + 253.65 * *
K (GNEY) | 190.05 + 110.49 |1,599.99 + 439.16 * *
E - 2.23+0.30 12.54+1.34 12.20+2.79 | 10.68 +2.22
3 —J A4 11.74 + 3.35 45.06 + 3.05 61.92+3.86 | 57.88+4.61
R AR e

SRR - N2 D RV

10




F i : #RkH e (dpm/g) 2 35 L2tk IRE L O GBI REDE W EHIET B 72, IROUZ LY
B U7 2%l
F =A% e AR (dpm/g) <+ (B G-l AE(dpm) -+ 1A Ei(g)) X 100
L EE 24 REIR LRI, H. MR, BB KEBEOVER D ONEYZ &b CRIE LT,

b. REHGHER

7w b~ (SD %, M, 4 VYR (1Zlcarboxyl-14ClL- /v =F ¥ b % 21 H RE5&EHIRE
A5G (30 mglkg (KE/H) L, BN Ziet Lo, RNOAMICHEZEIT A Hive s
ol 5 72 KeffZIIL, ~—2 — IR L VBRI MO L 0 b iy oA s
KO, BEOENSMER 3R LT, (B 12)

# 3 Wt~ MBI Blecarboxyl-14ClL- /v =F b 21 H REI5RHIRE O #2542 Ofl
TN (x104dpm/g X% dpm/mL)

11

P B AR IREH] ()
1 6 72 168
1 3.86 + 0.43 4.08 +0.12 2.84+0.23 1.77+0.06
1% 4.93+0.18 5.09 +0.49 2.41+0.18 1.36+0.12
Jib4 4.76 +0.50 5.31+0.40 4.81+0.65 3.87+0.43
THEAR 10.56 + 1.87 11.82+1.76 7.93+1.24 7.17+0.68
N Bl 43.49 + 3.80 51.72+3.27 | 21.97+1.66 | 15.37+241
sH TR 18.10 + 2.07 20.59+3.15 | 13.76+1.48 | 10.16+1.04
ElN ARHNE ARHNE 14.33+3.80 | 10.26+0.88
FR R 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
Jiti 18.58 +1.94 19.95+1.46 | 14.07+1.25 | 7.78+1.63
Jr ek 20.87 + 2.64 24.98 + 1.57 9.36 + 2.09 7.59+1.10
Gtz 20.15 + 1.97 20.85+3.40 | 11.72+1.20 | 7.62+1.59
s 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
k= 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 = 0.83
JZAR ARIE AHNE 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 (BGNEY) 48.61+15.19 | 1529+393 | 6.69+0.95* | 4.88+0.58*%
e (BGNEY) | 271.67+12.36 | 62.81 + 11.57 * *
B (GNAY) | 89.75+11.60 | 222.80 +56.15 * *
K (ENAEY) | 89.11+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 —77 A 28.51+1.82 33.15+0.79 25.11+1.40 19.25+0.69
AR
A BeE T2 R LI, HL NE. B, IBROER b ORNE e G THIE LT,

c. RafEEEM

MR 18 HHEDZ v b (SD %, M, VEECRH) (Z[carboxyl-14ClL- 1V =F L Ha{k
ZHERE ARG (30 mgkg KEH) L, &2~/ vt — N7 V4757 4 — RN
it Uiz, R CIE, &5 1 REEE Craie e OVE R Z DO A0 03P B AT D3,
o5 6 R LARE T, T OVBRLISMC & ~— — R, BFEA. Dk, e RS
ORI B T, L, DS HIEA LR T-, R, BB, FE KO
KIZOWTIL, fOffk & D & IR A RO TREITIRWE R Th o 72, (R
11)

d. ELA#T

%7 > & (SD %, 3 L) (Z[carboxyl-14ClL- 1 /v =F bW % Hmlk O 5 (30
mg/kg (AE) L7z & O HIHEIEL, #6524 Bk ICREIRE 22~ T-, (&
M 11)

# 4 =IT v MBI %lcarboxyl-14ClL- 7 L= F AL BIEIHRE 145 545 O FLiH i
e (F i)

Pe G4 R (IRFfRD)

0.5 1 6 24 72
At 0.31+0.10 0.44+0.13 18.56+5.80 91.78+2149 | 24.72+14.97
PEIE A
F 8 AP A (dpm/g) 2 55 L 7o, (REL R OB T REDIE N ZAHIE S 57280, IROFUZ LD
B L7 Bl

F =ik i s i (dpm/g) <+ (& G-l RE(dpm) <+ (A (g)) X 100

@ Kt

7wk (SD . 6 Hln, M, 3 PU/EE) 1Z[carboxyl-14C] 3 Z[Mmethyl-14ClL- 77 /L
=F Ut A HERE OGS (30 mgkg RHE) L. m#E, FRIUTFEFGEHE % TLC
THBt%. LSC CHIGE L7-, MAEITIHRG 24 RefZICEREL L, JR M OV T 24 IRFRFTERER
L7z,

M, REOEFORFWEZ, £5, 6 KO TITRLT

MAEFIZIEIREED R D L < AL & L TAC B EE G Th -7,
[carboxyl-14CIL- 71 )V =F bW 5EED IR L OFEHH O FZR2EIE, ZAEIUR
FMO BB Tho72, [Nmethyl-14ClL- 1V =F AR SEEOR K OFETIX, £
NZITMAO KO'BB Th iz, (B 13)

12



# 5 7 v MBI Dlearboxyl-14Cl 3% [ N-methyl-14ClL- 7 /v =F AL HLEIRE O £ 5-
BO MR (I HBGREEZ T 5 %)

4 R
Ay

L-7Vv=F>| BB TMAO AC PC BC D

[carboxyl-14C] | 56.0+6.8 | 0.3+0.2 — 9.3+1.0 | 1.3+03|09+02 | 55+1.2

[M-methyl-14C] | 92.1+1.6 ND 0.5+0.5 28+05 [0.7+£03|15+08|22+0.3

PR ERE, ND : R, —  RIE ([carboxyl-14CIE G AR SR ,)

# 6 T v MIBUTBlcarboxyl-14Cl X[ N-methyl-14ClL- )V =F i b RS O B 5
BORPREHY) (FEEITHT2%)

PRV & 2 DR

i a=y?
L-#nv=%F>| BB TMAO PR AC PC BC Z Dfth
[carboxyl-14C] | 1.83+0.46 [0.30+0.46 - 1.06+0.11/0.08 + 0.02{ 0.05+0.02 | 0.03+0.01 | 0.90+0.10
[MNmethyl-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

VR AR RS, — - RIE ([carboxyl-4CIFRR I AR S 720, )

# 7 T v MIB Dlcarboxyl-14Cl [ N-methyl-14ClL- 7 /L = F b HLRTRE O 2 5
TOEPREHY FEEEITHT2%)

HPEW) & £ DR

e e
L-v=F> BB TMAO AC PC BC F 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
[Vmethyl-14C]| 2.00+0.50 [36.54+5.88/ ND ND ND ND 3.32+0.80

FENEEERAE, ND : R, —  RIE (carboxyl-“CUERMAGEM AR S u7avy,)

@ B

Z v~ (SD %, 6 Jn, MEHER 2 D/EE) (Z[carboxyl-14C] X X[ N-methyl-14C] L-7
V=T AW & H R RGO S (30 mglkg (REE) UTHEEEFHIRNPELS: (30 mg/kg

13




KE) L7z, &5 8, 24, 48 LN 72 KFZIZIR M OFEA BRI L, HEHEMEZHIE L
7~

B GRRIEDOPE 5% T2 B & TORFOPEIREZ K 8 KNI IR LT,

e OPBEETIL, MERECMEZEI A BT, FITRG-EOR 50% 3 BRI X4, JRIZIE 10%
(7= 72V EDME STz, FIRNIEEICB DT BT A LT, RIS
=D 50% PRS-, (B 11)

# 8 7 v MBI Blcarboxyl-14Cl X[ N-methyl-14ClL- 7 /L = F Lty E R 58S 1

FGR DR K OFE PR (581280 0%)

AL A
[carboxyl-14C] [MN-methyl-14C]

i 8.60+1.01 4.84 +0.06
R

iki3 7.15+0.71 5.79+0.19
5 i 46.67 +1.54 50.78 + 3.01
B i3 49.88 + 2.42 52.12 +2.84

S = AR

# 9 T v MIBUBlcarboxyl-14Cl X[ N-methyl-14ClL- L = F b M E R RN £

GRORKMOFER PR (GRS 5%)

LB
[carboxyl-14C] [ V'methyl-14C]
i 46.03 £ 4.41 52.07 +5.35
7
I 50.34 + 1.55 46.91 £ 9.92
) i 2.73+0.69 3.56+1.91
£y
I 2.70 £ 0.57 3.44+2.51
SEPE R
(8) 11X
O

A X (B — 27V, 10 >Hilin, MERER- 2 S8/8F) 1Z[carboxyl-14C] %[V methyl-14C]L-
J1)v=F b  BLE RS 0% 5 (30 mglkg (AEE) SUTHEIFHIRNEES- (30 mg/kg
REH) L7

FRIRNPE G- Tl RS b S W GRER C 2 O R EEHERR | ZRF C 2213 D 7e o
Too BAFETIE, &5 4 WL, WS GHE & b il AR B RN G-
RIS, Tig b, FHRINEES- & [RERCh o7z, RO G K OEARN R 51% O 1 i
FEHERIZ . MR O EWEITER T 2 23 b oTe, (B 14)

@ 7%
A X (B =27V, 10 2>Hn, #E, 38R (Z[carboxyl-14C] X[ MN-methyl-14C]L-
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T =F M A EERR O %S (30 mgkg KE) L, @A — T H T T T 41—
2K o TR AT 208 LT, 5 24 BFEIZIZIX, L- v =F o Do & /5

PIZBWTHLONERR & Hel L Ty o 72205, I~OS5 AT E A CRBD SN h o7,
(& 14)

@ K

A X (=27 VHE, 6 A, B 3 BE/#E) (Z[carboxyl-14C] 3 EL[ M methyl-14ClL-
TN =F UK HEERR O£ (30 mglkg (REE) L, #5651, 2, 6 U8 24 BTk
BRI U, E72, PRROET 24 BRI L7z, M, JRE O RGEHIE TLC T
SrBE%. LSC THIE L=,

Mg, SREOCFEPORBWZ, £ 10, 11 K 121K LT,

[carboxyl-14C] & O M methyl-14ClL- 1 )V =F U Hifv# GREL B2, fiEPIcIdoR
BN e % < BB AL () 90%) i & L TIE TMAO X TNAC NETH -7 (£
N2 0.6~4.4% K1 0.3~3.0%) , [carboxyl-14ClL- 71 )V =F At GREClERH
DOFFELRFHWIL AC, FETIE BB Tho7z, [MNmethyl-4ClL- /v =F kW5
#HTIE, JRTIZITMAO, #ETIIBB Tho7z, (ZH13)

# 10 A XIZBT Blcarboxyl-14Cl X it [N-methyl-14ClL- B /L =F b HERE O # 5-
BOMIEFRHY (MIEFRHBEHEMEZ3TT 2 %)

IRFH] e=y? L Av=Fr BB TMAO AC PC BC At
[carboxyl-14C] | 96.7 = 2.0 ND - 1.7+ 15 0.3 0.1 ND 1.0 £ 0.6
' [Mmethyl-4C] | 95.8 + 0.6 ND 1.1 £0.1 1.2+ 0.3 ND ND 1.3 £0.1
[carboxyl-14C] | 95.5 = 0.5 ND - 2.3+05 05*+01 | 03*=01 [15+10
? [Mmethyl-14C] | 95.2 + 0.3 ND 0.6 = 0.2 1.8+ 09 0.3 =0.2 ND 1.7 £ 0.6
[carboxyl-4C] | 925+ 1.2 | 09+ 05 — 30+07 | 0804 | 0503 [22+0.1
6 [Mmethyl-14C] | 87.9 £ 7.5 1.8 £21 44 *+ 6.1 24 +1.0 04%=01] 03£01 (29=*05
[carboxyl-4C] | 92.0 0.7 | 0.8+ 0.0 — 03+03 | 0601 | 0703 |55+ 0.8
# [Mmethyl-4C] | 87.1 + 1.6 1909 1.8 £0.7 2.1 +0.3 1.1£06 | 06202 |54 *0.8

PEIME RS, ND : R, —  RIE (lcarboxyl-MCHTEEAGB I AR S vy, )

7 11 A XIZET B lecarboxyl-14Cl 3 iZ[ M methyl-14ClL- 77 /b = F AL HElRE O Pt -
BORTREN) (FEREIIXT2%)

A PRI & & DR
L ANF= BB TMAO | JR3% AC PC BC ZDfth,
[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

15



[MVmethyl-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

FENEFERAE, ND : R, —  RIE (carboxyl-“CUERRMAGEM I AR S u/avy,)

7 12 A XIZBT Blearboxyl-14Cl XX [N-methyl-14ClL- 77 )V =F b HERE O e 5
BOFETRE) (FKEREITKT2%)

il A Wb & 2 ofhis
L-hVF = BB TMAO AC PC BC Z DAt
[carboxyl-14 C]| 1.71+203 |258+1.98 — 0.01+0.01 ND ND 0.93+0.41
[Mmethyl-14C]| 1.37+0.19 |4.10+1.90| ND ND 0.08+0.02 ND 0.92+0.14

TENERERAE, ND : R, —  RIE (carboxyl-“CUERRMAGEM I AL S u7avy,)

@ Bt
A X (B —7/VFf, 10 A, MERES 1 88/8F) (1 Z[carboxyl-14C] X% [N-methyl-14C] L-

H v =F A % BARIERRE 0 3% 5- (30 mg/kg A HE) UTHEERINPEES- (30 mg/kg
RE) L7z, #&5-8, 24, 48 KN T2 21T, IREUSEZEE L, BUEEZHIE L
77

KBGO PEGH% 72 R F CORFFOHEM AR 13 LN 14 IR LT,

BOETIL, [carboxyl-14ClL- 7 /v =F GV 5RE TIRPITK 20%, #EHPITH
11~15%23 kit &7, [Nmethyl-4ClL- 7 v =F U LB SRETIE, JRPICH 35
~38%, #FHIZ 26~35% PRt S, WEERILEMIZ L DEN LI, LirL,
ZEIXRE Tl o T,

BRI 5-ClE. [carboxyl-14Cl L- /L =F L b GHETIRPISH 50~60%, 2
Nz < EEM TR S 72, [Fmethyl-14C] L- v =F A SRETIE, RPICH
T0%HEM STz, MEITA DN Tz, (B 14)

7 13 A XIZB T Blcarboxyl-14Cl XX [N-methyl-14ClL- 7 /v =F AL HIERE O B 5
BORLOFEPHRIEER (5-EITHT 5%)

kb A)
[carboxyl-14C] [ A'methyl-14C]
- It 20.06 + 3.94 35.71 + 6.60
i 21.73 +5.49 38.25 +7.81
It 11.25+5.72 26.07+5.22
" i 14.36 = 4.55 34.53 + 4.60

16



A+ R

# 14 A XITBIT B lcarboxyl-14C] 3 X[ N-methyl-14ClL- 77 /v = F L AV Wy B R TERARN £
A% DR K OFEFHRSRE (58I 5%)

AL A
[carboxyl-14C] [MN-methyl-14C]

i 49.74 +1.44 68.98 +3.71
R

iki3 59.33+1.85 70.40 + 2.30
5 i 0.41+0.07 0.80+0.05
B i3 0.56+0.01 0.73+0.17

S = AR

(4) KBRS
L- v =F o OREEREREE X 1 1R LTz, (B 13)

CH:s H CH:s H
| | £
CH3-N*-CH:—C— CH:CO0 =~ CH:—N*—CH:—C — CH:C00~
I | i
CHs OH CHs 0O-C-R
LN =F C")
R=CH: : O—FHEFIL—L—HL=F (Syk 42, R (AC)
R=CzHs: O—FREF=L—L—hIL=F (Fuk 43R (PC)
R=CaH:: O—TFUJIL—L—AIL=F (Tubk, AR) (BC)
CO:
CHa CHs
| R®: I

CH:—N—-+0 (S9bk, AR) CH3—MN"—CHz—CHz— CHC00 ™
| I
CH= CHs
FUAFILTFEw—N—FFH1F y—FFaRE 42 (5vk A%, ER (BB)
(Zubk, A2, ER
(TMAO)

1 -V =F L OHEE ARG

(5) &
B (ZZMEfE, YY) 8.74 pEYR. 153 XX 155 BEEE) OIFE 5~112 A L O¥ALFIC
L- BV =F L 2R (FET ; 100 mg/H . =34 ; 50 ppm) L. BHEKOFK
DR S iz, R OGERIRI R o s b L =5 %2 HPLC (2 XY

A=
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HE LT,

FER AR 15 1R Lie, MAEHFIREEIL, RHHRREA OGO W T IUZIBW T b ITIR%

HlZA-> TN L7, (B0 15)

#15 KIZBT D L- W =F AR GR O MAETRE  (hmol/mL)

PRI (H)
10 60 90 110

. xof 23.70 15.30 22.74 29.29
W L =F \

BGRE 23.12 19.16* 27.12* 30.97

) St HERE 27.60 20.02 26.63 33.72
WA N=F -

BGRE 26.32 22.54 31.29% 36.84

n=14, * : XEEEEHFEEDH D (P<0.02)

(6) EF

fEEZ e b (et P49 38 ik, AR E 60 kg, 64) 1, L-v=F> (2 XiZ
6 g) ZERIRNBCG U O BS- L, ARNEIRIZ DUV TRt Lz, 3 BRIIEHEIZ OV T
9 HM OB Z S L, BRI 7e< &b 1 0 AMZET 7=, BB T, s
Eh N =F o EEORBEAER LT, FRNEG3EER 5 H BT 12 RERE O %12 5206
L., BO#5338R 7 H BHICHREO 1 KRS U, Gk ONE 12 Kl £ T
WHEEIIZ, S DICH#S 24 BRSO R U7, JRIE, ABRIM A, 24 BRI L
1o M =F BRI IHENEEE T v B A RPN =F BRI ORI &
> CHIE LTz,

FRIRN P 5% DERNEIRE ST A — & R OYRHPYRIEORER 2 ek 16 LN 17T 1R
L7z Fo. BRABGREONA AT XAV T 4 2K 18 IR LT,

OG- 2 g GHE L 6 gl HHED AUCIZA ERZEITHA LIRS T2, 2O T Lk,

TINV=F L OWIUT 2 g DFETELTWS EE X bz, (B 16)

#£16 bt MIBIT D L- =T VEIRNE 5% DIRNEIRE T X — X

BhE T, (h) Tis25 (h) Kel (/h) CL (/h) Vd (Vkg {4
2g 0.69 +0.23 6.48+2.792 | 0.401+0.065* | 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, “JHJEARHERE

a:6gBHHEE i L CHGEH A EZH Y (Wilcoxon matched-pairs test, P<0.05),
b : 6 g BEHHEL Lk L CHEGEHFIIA EZSH Y (Wilcoxon matched-pairs test, P<0.025),

# 17T t MIB D - =F IR G5 O R
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b = CL (mL/min)® PRAEIER (%)b
A N
e a 24 IHFfE 48 H5fH 24 IR 48 R
2g 78+ 12 64 + 9 70+ 4 74+ 6
3.1+1.1
6g 100 + 23 91 + 14 82+5 86+ 6

n=6, “JHJEARHERE

a: k4 HEDE CL

b #EHT GRBR4 HA) ORBIN=F AEEZELGINTND,
c: 6 gL L THEFIIAEADH Y (Paired Student’s #test, P<0.05),

%18 b NMIBITA LN =F U BOBERHEORAL I T AT T 4

BehE e G AUC (292 IAFTT XA ZEYT 4P
2g 21 1,815+ 157
- 0.16 +0.07¢
o 300 + 129
6g IR 5,656 + 916
- 0.05 +0.02
o 313 + 182

n=6, V-5 IEHERA

a: O N=F AREZFZE LS IWTHERI L7z AUC

b: NAFT A TEY T 4 =fRO#EGRD AUC 020, FHIRNE 585D AUC (0-20)
c: 6 gGHEL R L CHEMFIAEZED Y (FRtFEITAP. P<0.01)

L-HV=F U0, BN D, BRI K-> THEKT 5, /e N T, v
=F D% CL (1~3 mL/%y) 1TRERAIEEHE (GFR, 100~120 mL/57) £V &40Y
RN EnD, RS THRIN SN TWD Z EAVRIR SN D, @HERHCIL, FRAIE O
WA DFRFETT—RAINTHI 98~99% T 5, 7R b MIdsiT 2 JRAIE T OFFRIN D REIE
1349 40~60 pmol/L TH ¥ . Z OEUEIIANRIMED MSEF L- 71 )V =F AREE & [FIREDIREE
Thd, LIeinoT, L-hN=F OMFEHRENENT 51224, B CL I1X GFR 12T
M EERY, HRNAREEIZAEMIZITMN 2 2R LTS, (B 17)

2. BB

(1) K&
@ BtFLHA

TR (R, 4 8in, (AT 101 kg, KESBH/EE) 1T L-W/Lv=F 2% 20 HIIREE
#45- (0, 25, 50, 100, 200, 500 XI% 1,000 ppm) L. H#&#eG- 2.5 FRE#% o,
e, BN, OB OMiRPY (CRIRRRR . R o= (EREI v =F
YROT BT NIN=T R ORREAE LC-MS/MS (2L 0 flE Lz,

MER OSEARHPIRE 23R 19 1R LT,

FRRIEINLIZ 31T DR v =F R IE, MR OV OO XV &z~ Lz,
(21 18)
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#19 HEALIKICEIT D 1-v=5 1 20 AMIREEE G512 (Rl 2.5 IFfHlTR) i
K OHERE TR v =F P (umol/L X% nmol/g)

y IREFEE (ppm)
ik —
0 25 50 100 200 500 1,000
10.5=+ 12.9=+ 144+ 17.2+ 27.6+ 42.7+ 53.8+
il 1.2 2.1 2.2 2.8 3.2 7.2 7.6
Q.7* 2.1 2.3 2.8 (4.4) 6.9 (8.7
52.9+ 64.0+ 73.4+ 85.6+
153+12 | 245+83 | 296+56
JiT ik 12.0 17.2 8.2 9.9
(24.7) (39.5) 7.7
(8.5 (10.3) (11.8) (13.8)
_—_ 115+20 | 123+21 | 151+18 | 187+27 | 294+62 | 403+73 | 487+96
" (185 | (198 | @43 | 801 | (474 | 650 | (785)
618+ 1,002+
R 310+61 | 392+30 | 437+77 | 487+64 844-+63
Sl 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=*
. | 466168
AR (75.) 131 137 122 180 336 211
' (94.9) (101.4) (119.9) (179.7) (237.6) (272.6)
443+ 633+ 727+ 853+ 1,096+ | 1,617+ | 1,723+
YR 132 116 130 116 264 339 201
(71.4) (102.0) (117.2) (137.5) (176.7) (260.7) (277.7)

n=8, VX iEHE(RE
* A me/L U3 mg/kg [ZHUE

© BHELBARUVIEEE

TR CMERE, 19~23 Hifin, A 4.9 kg, EBMEN OMES 18 8H/HE) ICL-Iv=F
> BEALREDN D 35 HEREARE G- (0. 250, 500, 750, 1,000 X% 1,250 ppm) L7z,
BIEFLI 14 BICHREREY7-0 24 BA BRI L, M D =F L BEAZHIE LT, F
7=, BEFL% 35 HICHGHEYS -V 6 SAA LZRIPAVE L, (RFARSEATIIE LT,

MAER v =F PREEIL, 750 ppm LA EEGHECIBWTERIREE (0.008 mg/mL)
B Uiz, TIROER, R (¥ 378, IRE O KO Ry EOER
VTR E ME S o T, TEEOERIL. 750 ppm HGRHED I3 FREE & Lhilg LT
BT DEmN A ST, (B 19)

W (SRR, (KTE 34 kg, R OMER- 8 BE/RE) |2 L- WL =T L % EX)RE 103 kg
F CTOHMREEH S (0, 25, 50, 75, 100 Xi% 125 ppm, L-H/Lb=F > L LT 1.05,
2.02, 3.09. 4.19 X% 5.11 mg/kg {K#E/H5) L=, KIIKEH-YD 28HTHEEL, 2

S G BIIARED 1 HEARE R & S P O REHOEIRENSHEH LT,
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SHOHIREN 103 kg I1ZiETH &, Eb o 1AM L, b o=
IR 2 IE LT,

BT ORI N T = U PRE A3 20 1R LT,

BT ORI L =F R, 125 ppm B G (ERIRIICUT SN2 50 ppm O
2.5 %) T 2,254 nmol/g (363.3 mg/kg) T 1) | S & LU L T 200 mg/kg OHIIMAY
Ko, (B 19)

#20 WKIZBT D - =F ARG ORI 0V =F R (amol/g)

_ IREHIEE  (ppm)
0 25 50 75 100 125
. 1,019 1,294 1,437 1,752 1,836 2,254
S e
(164.9)* | (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)
o 758 934 940 1,216 1,152 1,324
L (122.2) (150.6) (151.5) (196.0) (185.7) (213.4)

n=8, *:mgkg (ZH#H

Q@ EEH

K (53— v x—Fl, (K& 56 kg, W, 8 BA/RE) | L V=T L % FHUREN 56 kg
25 120 kg (1270 5 £ TOMIMIEE G- (0. 50 XX 125 ppm) L. 120kg (TS5
P LT, I, TR O (R, KR8 T okl v =F REA
HIE Lz,

MAEF R OFHARTIRE 23R 18 IR Lz, MR BIFE L TRY . £ OiEiRE
1% 125 ppm #58F T 1,640.2 nmol/g (264.4 mg/kg) TH 7=, (B 20)

#* 21 JEBEHNCBT D L-WV=F ARG ORI 0 v =F R

(umol/L: X% nmol/g)
. IREHEE (ppm)
Sk = PP
0 50 125
6.2 10.7 14.3
iikiis
N (1.0)* (1.7) @.3)
93.4 123.9 155.1
JiT ik
(15.1) (20.0) (25.0)
- 864.6 1,316.5 1,569.4
EiED
(139.4) (212.2) (253.0)
o 838.7 1,239.8 1,640.2
KR BE
(135.2) (199.9) (264.4)
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n=8, *:mg/L XJI mgkg |ZH#H

(2) BRHPERBICET E
bt MI LAV =F a2 RICA, AKOILELOOERIL TR, 20— HEIE
1%, <0.2~2.4 mg/kg {AH/H (<12~144 mg/H) < 2~12 umol/kg {AH/H (0.32~1.9
mg/kg K/ H) L @iE STV 5, (B8, 21)

L-IV=F O HARNO— HEREIT, Wik 23 FEEREEME L O A2 O 5L
ICEH SND -V =F B2 FEIC #0.77 mglkg {85/ B (K& 60 kg #1546 mg/
H) CHEEINTWD, F72, L =F o ZROfass & U CHER L7254,
BARND L- v =F > OFEHEINEIL, # 0.1 mgke KE/H (KE 60 kg #A5E TR
6.38 mg/H) EHEESNTWAIIL 3.60 D], (B[R 22)

EFSA 1%, 2012 /2, L- A =F  OFERMEE (10~50 mgkg@El)) Tofikt
Wi L Loz, SEMRMLAERD L- DV =F ABREEZ ARG NS E5
HOTIE RN ERE LTS, (BES)

3. HHICRET MR

FMEICEET D AT v =F U b E O TR BRER O Th > 723, L iv=
F UL, LN =TF o EBREG OTRMESR LR —Th Y . F AR S
Tetzid, CLISAFBE L ClEHA L L CTHIET D EBZND 2 e, LNV =F U DF
M. L =F ORI L > TGRHESRIEETH 5 & B 2 bz,

(1) B
L- 71 )V =F SR OB BR ORE R A K 22 1R LT, (BH23)

# 22 L-hv=F H O nastm s &

¥R B PIES M (SRS
in DNA &1 75 Bacillus subtilis | 0. 25. 50, 250, 500, 2,500, 5,000 (- | e
vitro (Rec-assay) (H17, M45KR) | mr=F> & LT 0~4,080) pg/disk
TIFISRA TGRSR | Salmonella 0. 50, 100, 500, 1,000, 5,000, 10,000 | Fzi4:
typhimurium (- v=F>& LT 0~8160) ug/plate
TA98, TA100 . | (+S9)
TA1535,TA1537,
TA1538
FEscherichiacoli
WP2uvrA
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PSRN Yy F v A =—A AL |0, 25, 5, 10 L-HL=F> LT 0~ | [tk
A A —flfifsk V79 | 8.16) pg/mL (—S9)

i) 0. 83, 16.7, 33.3 (LWL =F L LT
0~27.17) pg/mL (+S9)

L-FIV=F HAU O in vivo DBARFEMEIZ BT 23R R L0 IO in vitro D
BAREMER O EITO TN B Th o T, L- L =F U RISV FAERSY Th
HTEHMEL, LNV =T UEEIE, BRI E o TR & 7o DB EMEIT 0 D
DEEZ LT,

(2) AMsEE
BEMFEIZI T D L- v =F b Ot Es R ot A £ 23 1R Lz, (BR
24. 25. 26)

43,‘:2 23 %@J*@%ﬁ&:iﬂfé L'ﬁ/l/:a::/jfﬁﬂﬁ¢@@ LDso

B 5 LDso _
B RS (mg/kg IAH) PR,
8,200 .
0 ﬁ ooy | i, R, R
<72 B 3,100 B S
Y 5 EHAIRIN W 3,640 BEE, IR, FERAEE
5 i e 1t 4,400 HRGEEME T, PR, MERa, Rk, [
MERESS 10 DU/ M 4,320 RepEResE, B G5 O K OnFZ
" 1,690 b L SRR
fElEN B 1.800 TG & [ARROIER, VB
7 b - I 4,374 - .
D % e W 4578 PR, AR
10 H " 3,823 -
MRS 6 DU/RE AEEEN M 4,696 IERIBCRRR
7wk I Z‘ﬁ 6,127 VA AN
SD % i i 6.299 TlE, LA ADx, HAKEEAEHA
22 A o e 5,510 - -
b 6 DL/ fiEzEN W 5,730 HFEENMK T, L, R
7 b
SD % " 5,455 - \ o
5 3 NEREN i 5,762 HASEENMIC T, T, Rk
SERES- 6 DU/EE
7k .- HE 6,900 | BFEEBNMET, HATEEIT A, SLEL T,
SD % b M 6,890 | it
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5 Wikh . " 1,590 e
ek 10 pyge | TURY i 1440 |70 PRRH
. >5,000 B
’ —FHY 7 i/ EEE'
- HE >5.000 BRI ER D . (S EEHE I
N 1,920 N e ‘
HERZEN #2970 HISEIK T, B EEAER, LB, TH
AVAS % I 5,400 HEEIEK TN, BT, HEga,.
JW & b M 6,000 | i
15 i ) 1,800 |
HEHES. 5 PR HRARAN 1,200 WEARIE, R RIEE, A

(3) BERMHMHHER
@ 13:AMEHEEAR (v M)

Z v b (SD %, #BR T ; MERES 15 DT/RE, 38R I ; MERESS 10 IW/RE) (IC - v=F
% 13 R O &S GRBR T ; 0. 100, 450, 1,500 XX 5,000 mg/kg (ARE/H
BRI ; 0, 1,500 X% 5,000mg/kg (AH/H) L. dicukmiating s S, 7k
[T IZHOWTIE, #5471 35 HRORIEHIMZ580E L, [EHEtE 28I LT,

FRATTEH X, —BIRAE, R, BEE, fUKE, MRFIORME. MR LR,
PRAGAS, BRBMFAORMRAS, S, fees R OYNERERR hofma & LT,

BTN T % L& 2 b= EE A 24 (IOR LT,

FCHIE LT, BHICERT TR T LV 248 LT 5,000 mg/kg A5/ H
B GREDOFAT 35 B GRER T ; 1k 10 B O 12 51, 38k 1T ; 7 7 51 K OV 6 B1)
DV, Fio, HHEMFRIZ LD O, WakBRE 5o CRHHE 6 1, 450 mg/kg &
H/H 58 6 61, 1,500 mg/kg ARE/ H 558 13 6% T 5,000 mglkg R/ H & 54
13 TH -7z,

—HRIREE, (AE., BEEE K OWUKEIC OV T, 1,500 me/kg (KE/ H %G REOMEET
IRIFIERFNHRIE NI S TAEDFOKEHININ U, HETITAEERINHIN A Sz,
5,000 mg/kg (AE/ B $eGREOMEREZ T, KERE, fEEF RO M ORI &
OINHINFRD BTz, AEGEEOFTEMIL, HIRICB WO TEROIENR A BT,

PRERATIZIN T, 1,500 mgrkg AR/ H & GREOMEREICERMEIR K OYRH C1 8N,
HEZ R K OEIINNGRD BT,

MR Tl 5388 I I8V T 100 mg/kg N/ A FH5REOIERK TN 1,500 mg/kg
(REE/ H B 5O T WBC, 450 mg/kg (RE/ H B 5HEOMET PT OF B2 FHEH A
bz, F7-, 3R 112V TC 1,500 mgrkg R/ H & 5REORET Hb KOV Ht OF E
IREEIIR A BTz, UL, ZAVOITHEMEBIEZ K Z &b, AR &5 2
bz,

MEAA AR T, T.Chol, TGL, TP. Alb, LDH DA ELREHNH SN
Temy, AR TR, g O OMOSREICREIIA LN T, FEFIERICZ
LWHDEEZ BT,
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PR AU T, 5,000 mg/kg & GHEDIETEMW) D IR HH,

21),

SR b (&

[EHERABRIE TId, 1,500 mglkg AT/ H #5801 4 Bl [BHE IO R~ THREDGE

. PRA KON OB G OARE L O EE ) 72 BB AR

RO HAILTZDN, KRR

fﬁ'% DD LR T=2Z Eb, 1,500 melkg A/ HEGHEACBWTIZ 35 HO
'f*;[lqéﬂ\;maﬁlﬂf i@’fﬁﬁ‘é %) D k /’%Z_ %j/l/f_o

450 mg/kg {REE/ H LA T O EGRETIE, MR L FRORAE &L OYRBA TOE
& OB RGO B E DB OIS HILTZN, &

==

EARE DL

FE D ISEN SR E OFEERETIC

XA bDTHY, BEHEEORING D CIRE THDH Z &b, BEFHICERD
DI ETETE 2 B o T,
AFRBRIZBW T, 1,500 mg/kg IR/ H &% GHE IO CTEIE, fOKEHIINNS x5

Z & M5, NOAEL X 450 mg/kg RHE/H &5 2 b=,

(ZH 27)

#24 T v FEHAVWE 13 EEHEAMEREHEER CA BT m AT A

&5
(mg/kg AE/H) K i
- FELEREEIN < FETERHN
- IKERfE < IKERGE, AREEHSIIENH] M O AT AR
- PR (FECHI) G
- WY S B U o NRYEEE (BB | - PRRLEE (BETH)
) < BB Y LoD U L RPRE (BB
5,000 - FRdHS % L RGRARE, RSN TR, )
ARER AN R, AGEL R BRI | - IRis o BRGRINE, RSN IR,
Fa e ORISERR ERCAIRR 28 BT | IRERAME FREHIRD, FEEL B4R B EGHE
i) el K OVRISZIR B RGHfa D28 (JET
- BEMERAT GRS GETHE]) | i)
- BEERAT EEGHIR oIz (FETH)
- #RfE - HRfE
1,500 LA I - (R - UK EHIN
- AN R eI, HOKEHIN
450 LR BRI L AT L

@ 13 ERFER]

SRR (1X)

A X (B =27V, WS 6 SEBE(7-72 L, 50 mg/kg R/ H £ 58E 0D B 4 BH
D)\ L-n=F Ut g 13 R D #S (0. 50, 200 i 800 mg/kg {ARE/
H., BZF o n7t®N) L, dRddERiRn 2 sni-, mamEaiL, ke
(REE, fEEIE, fokE., DEX. R, TR ﬁﬁ\ﬁmﬁ\mmémﬁﬁ\
MEAA AR, 5 OB R IR & LT,

ERGRHCBNVT, IR SN2 -T2,
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— IR IR, TR & OB IR A Bz, 800 mg/kg AR/ H BEGRETIEL, &
5. 30 Sy th LA BEIRN IR 237 S 0072, 200 mglkg (AE/ H LA F OFRGEET HIEH T
RIS, WEH ixu‘ﬂﬁﬁi&wiffﬁu IZH A AL, FBUREE G HIREE L L L T
- 9: Mo, BEIC K AL IIEZ S oz, THllL, 800 mglke ARE/ H ¢ 54%

RN I (52%7175)\ 200 mg/kg REE/ H LT OFGRECTIIE LA Haivd, xR
9: [FERICHOE Ch -T2,

FEAT B S OWOUK B G- SIEEIR 2 3R X B 7R o 7273, 800 mg/kg ANEE/ H #%
HREOMEDOTR G & T G TREOMREZED, oI HHE L 0 R0 o7,

OEMRA, IRRFFAORA, TEERE, RRAE, EFMA, kA CFamRE
TR & QYR BEAHAR PR A Tl B SITERT DT RISA bR o T2,

800 mg/kg REE/ H B HHEZIBWV TN & FRIDA LN Z En, ABRiZIT 5
NOAEL % 200 mg/kg A8/H & 2 billz, (S 28)

(4) EMESERUHEINAMERAER
® 12HrAMEEESHERR (Tv )
Z v b (SD %. WEHER 30 DL/RE) 1T L- L =F L HfvinZ 12 7> @ik 05
(0, 100, 272, 737 Xi% 2,000 mg/kg AEH/H) L. &M ERERN TR S,
PRI H X, KR, (RE, AR, HUKE, MRFAIRAE, kAL PR,
PRAEAE, IRBMERORRAS, iR, DEgs B R OYRER R R & LT,
BGITERT % &E 2 - mtEiT e 25 IR Ls,
FFETERIL, 2,000 mg/kg AH/ H % H-HEOMEREZ 3T 28.6 L1 35.3% TH Y |
XTRRRE L LHls L CHEICE - T,
SHRBRIFONC 737 KUY 2,000 mgrkg AR/ H B 5REOHEREZ 11 FRERO BRI DI N
IR BITZAS, FEE D IEEEFE OREZHNINT AT SR -T2,
737 mg/kg RE/ H 523 T M09 S QMR AL BB S A E A3 2 B
722 L5, NOAEL (% 272 mglkg (KH/H & HWr Sz, (B 29)

#2565 7w MWz 12 AR TAH b mET R

58
(mg/kg (AH/H) e e
- FELCEHEN - FECERHEN
- BUETPRE ., EKGE, AFEENED, | - REGE. BRE, B, RO
PR, B ORI R O G Il e NG

- B3 EER - RESEIH], AR

2,000 - URESEIT], AR AR * TGL. Glu
- FOKEHIIN « ALP 831
< IREDOHIIN, JR CLooHm - LR OV ittt B Bl
- TGL, TP J&# < PHEL EWE O, M. RIEF, MERR
- BUN 841 JiR K OV OOAH 6 B B OO N
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- JIPHRR, LR, PR, RISZAR, KSR L
IROAE ERAK T

- R, DR MW R, MEREAR. RS
B ORI O OAR S B RO
Jn

- PR, R, A RIE. IS o

« BB K O B OHIIN
- P, B, A, EIE. TR D o
il

* RSN VAR, PR o b i,

MR e Rz S R OIRER £ i Rz
Dz

1.

» [HRREGR

- BIRMNE LR E DA

s RESCOVR . SN UL, b
i 3 LB, bR/ MA TR,
W R bR, TR BRI R OF
IRER A R D ZEME

» BEBEREA T_E B O Rk

« Ifn/ MR - NEFA b
737 VL I
2 « G RGOHEH K OFE RO BN
272 LI AT R L AT R L

@ b3 ERISHSEEHAER (1 X)

A X (B —7)VfE, K6 0 A, MEHER 4 B8R ([ - v=F k% 53 ]
Bo#s (0, 50, 200, 800 Xix 1,600 mgkg (AH/H, ¥TFF 7 &N) L., 12
PEEEMERRBR ) I S v 7o, MAE B IR, R, (AE, BifE, fokE, OERMR
A, IRRFEORRAL, B, RIRA, MRFEIORAE, MR L nomds, S, B
BN OV B IO & LT,

BHACREINT % &5 2 b - mtEpT A 26 IR LTz,

PERHAR A, SETEHIIA B2 T,

800 & 111,600 mg/kg IARHE/ H & GHETIL, FRIL ORI Z B 72, 200 mglkg (&
/B LT OXERET B IR L N IR A DALY, BRI CTHRBRRE & 221372 o 72,
TR CIE, MR UL S IR O FEI 2 O BRIR O ONS AR LR A BT, 5
BEAHAR AR CIE. B OMEEAEIC S o a9 KERA LI, £72. 1,600
mg/kg RE/ A GHETIE, MIRORF LN bz,

RE, DERRE, BRPRRE L OERRAE TR, B5IOERT 2P RIEA B
2o T,

M0 R MR AL TR Tl SEEHFRICHERERD GO b HE b &
ST, FNHOHIEIFWT NS EFFEHNTH -T2,

TEAREE BT b XHRRE & R PRI B DA LISl > o Tohy, 2 b DT
FUCHERFIIA DN o7,

800 mg/kg ARH/H#HHHEZI N THEMH: 2 OV RN N BRIEE A TE D 9 - iz
IKIENRHHNT=Z Lt ARBRIZE T 5 NOAEL I3 200 mg/kg (A#/H & 2 5
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nic, (ZH#30)

#£26 A X&EHW- 53 BEEEIEEMERER CA LIV EE T A

ERSER o
(mg/kg AE/H) e it
- FEEEE O - Jk pH DK T
« FOKEDHE) 72 HE MG ) « FAREE D[R JRy M EE5E
1,600 « & pH DK
- BRIEEAREIC 9 > MAfF S KIE
- HALIBE D[RR EEAE
- T, R « T, R
800 UL I « BOKEDEE) 72 HE NG R
- BAEEEE AR O o 1A fE S K
200 LLF BT L BT R L

@ HEHMNAMHER (XVRARUTY L) <BET—H6>
~ A (B6C3F1., MfiifE) 1= L-hr=F k% 78 HRRR N i&E L 7=id kK O
7w b (F344/DUCrj, M) (2 L- v =F H{tW% 104 BRI O BS Li=3ABRiC
BT, ERAMEZRET BT IR Dozt RiE S TS, (B#5

(5) EEHESMHAR
O RESMHHAR (Sv )

Z v b (SD %, 6 #Hin, MEHES 25 PU/EE) (2 L- v =T b % siiilie 0 &5 (0.,
100 520 &1 2,700 mgkg (AE/H) L7, KX 6@im2b#&E L, 9 HEOFKE%

ZARL U7z, MEE, 8 Ml b 52 Bta L, 2 BM%AE LTc, MEREZI3Ache M -
LG L, QR A RS L7 ME IR 7 B & CREG- Ak L7z, AR 20 HICHET &
2R EUIBH L. A, BRI IR - BRVISECEUL O i & i~ T,

BlEMWI RIS DL LT, 2,700 mg/kg (RE/ H B 5REOMEREC, $5E K& QMUK &
@tﬁébnwf DIz, S BT, BETIEMFRAT . IR - Sh &L - DUBEFRO#EDTEN,
%@Tﬁéﬂim&w&Uﬁiﬁtﬁéﬂni@ﬁﬂ%ﬁs DO LN, £, FEEROMHEEED
HEINAI DAV HS, AKEOHEIPIHNC X 5L E 2 Hiviz,

B GREDOHEOFIE ], 2R, xﬂ ORI BRI OGEIRRIZER G
WENI A LN T,

FRIBICRIT 28 L L, AR OWRIRIRE IR G L D BT A b7
o723, 100 K Or 2,700 mgkg (RE/ H & GHEOK 1 FIZF~L=7", 2,700 mg/kg
IREE/ HBEGRACBEIT L VR (1 F) ROUIRERTE (1 6)) 234 %hf:o L
L. ZNHOFTROFEHRITHIBRE L LN THERZETRO T, G2 L D

6

AREROFEMR AR I, ZET—H L LT,
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ElXBZ N T,

2,700 mg/kg (RHE/ HEGHHCIBWN T, BEMICIREE, FOKEOHINEO—RIEIC
WENLONT-Z LD, BEaWIxd 5 NOAEL 1% 520 mg/kg K&/ H £ E 2 b
7203, BHEMWOAFEAE ) K OWEYIZxT9 % NOAEL 1% 2,700 mg/kg (RE/H L5 25
iz, (M 31)

@ HTESMHHAR (v )

HRZ ~ b (SD 5%, 33~37 IWRE) (2 L- /v =F At % 5@k 0 #5- (0. 100,
547.7 X1X 3,000 mg/kg RE/H) Uiz, #&5HIX, ER7 H~17 BE To 11 B
&L, WHR 20 HIZARE 21~24 ICOREM) 275 FOIBH LU, iRURER A, SR, A7
FaVis, SRR RS 2T, £, BIOKEE 12 IEOREMW)IE B K01 S,
MAERIE 21 BREWE L72%, AR (F) OpGE. Be & OVERRE ) Z Rt LTz,

547.7 . TX 3,000 mg/kg AT/ A GREO RN IETH] (20 2 Bl KON 1 i)
NI HITE, BRE I L DT EE 2 D,

RMEW 3 2828 L LT, 3,000 mg/kg R/ H GRSV T, JitkE, #RE, T
NEEROPLEDTHIL, REHINEIH], FOKEOHMN, 4Tk 8 H OEBEFEOHD L OV
HEOHENNRD Lz,

BEERHZIRW T, RS ARE OB R G L D BT3RO b o T2,
ES 7‘:\ BRI IREMW) DI, iR N OVEIRIEEL, o ifetkigil N & R AgIZ 5
(A ECHL NSV AWASIRE oY

?Q%i@ﬂﬁb% ZRWT, FEGREOFET IR R, éfﬂﬁb%z&(ﬁﬂﬁb%@ (2
FIZ X BT H N> To, NRAFE TR, B, R, DEHERRL NN,
FEBR I G & RRIEORICH BEET R o T, iz, Vﬂﬂﬁ%ﬁé’ﬁ TR CHHER I
HRiESR, PR OPLGR ST Hh & OV B DPRRE 1’ A H AL, 100 mg/kg RE/ H 58T
|3 B DOFEHERDIKRIIRIE & Lol U CE BTN L7223, 547.7 )1 3,000 mg/kg {AH/
H &G CIRRBERICHE BRI Do o Te, BHBIETIE, AR OERR
WEDFEBFRIZ DN TR GEE & KRR L ORIICH BERZITA LN o T,

HAWR (Fr) ISk 5820 LT, 3,000 mg/kg (A5 AFG5HOHAIRD 4 AiED
HEZ B O EEDP D DA LNT=DORHTH Y | (KE K OZF OMMOFHRAT I TR X
RN T, BEFLRF Ol EE R CIE, 547.7 &1 3,000 mg/kg 8/ H &G RED
DOIfZ, 547.7 mglkg R/ H £ GHEDMED Jilig X OVEARENE A B NN A b7z
i 100 mg/kg REH/ H B 5HETIIWTNOIBERC b A BRI H b7z,

F 72, F1 OFERE K O TEIREE TlE. 3,000 mg/kg {ARE/ H & GHEOMEC T FFHRIK KRS
RERCOT T — LD & KRR DIER: D3R B AT 53, %@@@ffg%‘*b&@‘ﬁ%
BRI IIZD SR o T2, 547.7 melkg (RH/ A G5REOMEIC, T FHRUKKEE
BROWEKFEF OIERAFRD BT, 100 mg/kg R/ HE5REIZ B \ffﬁf" RO BN
R,

F1 OAFRREI NV T, 3,000 mg/kg (RH/ A #5584 AR O A B /R IE R 3 7
IV, ERROE 5T — X OFIFANTH Y | BRIELENE B 2 b, 547.7
mg/kg AT/ H & GHECHEDOAPERIR DG B /2D 03B Havie s, e 7 < |
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BRMREILE B X DTz, ABR, TER, BARREE M OVEAEFE R B 13380
LRI T,

Fi1 OHAN (Fo) 12k LTIk, ARG E D RFITFRD b7,

REMWIZHBV T, 8,000 mg/kg (REE/ H &5 E CARERIINPIH], Wikt k%
B2 Z E6 NOAEL 13 547.7 mglkg A5/ H | AFEAE /%95 NOAEL @:t 3, ooo
mg/kg AE/H, IEIEIZd % NOAEL (% 3,000 mg/kg K&/ H, F1 D¥E « 178NT%F
95 NOAEL % 100 mg/kg K&/ H ., Fy OAFHAE/ %3 % NOAEL IX 3,000 mg/kg
KE/H B2 bz, (B 32)

® HASMHAR (VU

X (JW R, 13 T 14 TU/RE) OIHR 6 ~18 HIZ L- 1 /v=F bWz Hitil
fEO$es (0, 100, 316 i 1,000 mgrkg (RE/H) L, #H4E 29 HiZ#H FUIBH L CRE:
B M R IR O E I T T AL LT,

MEM)TIX, 1,000 mgrkg AR/ H & GHEZIWTEEE, JRIRE, BINEEDOIK T,
FEOD O, BEEREORD, ﬁﬁvkg@{ﬂwlzwﬁxﬁtﬁﬁbnﬁﬂ%@ 2O 5T, MBI
FECHR, IR, AR ORI I A DR o T, HICid, B5ICER
TOHATRIIA BN T,

fRIETIE, IRIURE M ORI T A B e oo 7=, AERATEIE 100 mglkg
REE/ H & GREC 161 (B . PIIBATZIE 100 mg/kg R/ H & G8ET 161 (UEXR
PEIFREENE L VL RRRIE) . ESATZIE 1,000 mg/kg REE/ H#5HET 1 41, 100
mg/kg RE/ H B GHET 3 B, RPREET 3 A bz, LL, INHDAFIE, WT
AU HBUBER I AR 7 < . FERERMICHR SN Z & D, ABRSERT L
Ez b,

ARERIZ 3T D REMW) N QR RICxd % NOAEL 1%, 44 316 &N 1,000
mg/kg KE/H L Ex bz, (B 33)

@ HTESMHAR (v )

Z v b (SD . 24~25 PU/RE) OEHR 17 H~01t4 21 BIZ L- BV =F e

%f%ﬁﬁ%u%éu&“’@ (0, 100, 548 X% 3,000 mg/kg AH/H) L, R & AR (Fr)
DEE AT LT,

!:@J% IiEt% 22 BISHIR L, AR EC, O Biligas o IR 2 9206 L 7=, 45
JED Fy MERESS 1 DRI DWW CRE R O TEIRE ) A Mt LT, [Rl—H&ERED Fr e 1
JB% 14 ARIAEL S (RECT ) . Z ORI FIZAZEL L 72 T BRI I T ALE O 1
X AR S, 7 HREIRE S B (RELIT ), 20tk 4R 20 BICH FUIRH L
77

REM ClE, 3,000 mg/kg (RE/ H B 5 HHZIBWCHER 18 B~k 21 H CTHUKED
A E I QN RO R K QAT EEOA B EINA A ST, 548 mg/kg (HE/
HEGEZIW TIR 18 XN 19 H THUKEOA BRSO b/, 100 mgkg
(RE/ B EGRHZBOTE, B X2 BEI RIEA LD Tz,

| JAE T, 548 mg/kg {AE/ H LA EF BEEIC 30U CTHEFLZ OMEICAREHINE DA
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EREIN ARG, Fo, ML HICHIERR I TEIO TR G- OB T B/
Mo,

Fi RORBH, BREREN O IRBICR G ORI A LN o T,

Fo JRIR DA 125 TlE, 100 K1) 548 mglkg A/ B GHEO% 1 FlOIRRIC S
FRIEDS I 5007, W OVEARS AL Tl 100 mg/kg A/ B &RGRHED% 1 FlofRIRIZ
IIBCERER | IR E S L OUKBE, 548 K TF 3,000 mg/kg (A HE/ H ?&’%ﬂﬁ@ 1 o
FEVRICEIEFLBASEAR BN A By, WL BRI, eI 8L

IE 2 B ot

AFRERIZ BN T, RE O 548 mg/kg (RH/ H 15 58 CHUKEOEEINN A H AT Z
&N, NOAEL 13 100 mglkg K5/ H &35 2 Bz, IRIAROFEEIZHOWTIE, 548
mg/kg R/ A % 5RECTHREREIN OIS A %2@7‘_ Z 25, NOAEL i 100 mg/kg
KE/H EEZ BN, B, BHEWOBIEREIITEII R0~ T-, (B 34)

(6) EFIZHITSHHR
® EWEIZDOLT
LIV =F 0%, B MTBWTERACLA 2 MR A— A4S 720 59 20 g (A &
ncTnas, (1)

E rO LN =F O BERET, <0.2~2.4 mgkg KE/H (<12~144 mg/H)
X 2~12 umol/kg {AH/H (0.32~1.9 mg/kg (AH/H) L i ST\ 5, (B 8, 21)

AARA—A—H4720 ORI OERE31.9 g MO L- IV =F  ZIEE Y ORI IRET
5. (125 mg/kg falkl/ H, 5.11 mgkg (KH/H) L7-BEORRNFIREIRE 2 FAVVCEF
Bl ZAlIckss, AAN—ANTYORFEEAFEICBITS L-hV=F AZRE
OHENEIL 6.38 mg/H EHEFHCE 2 LB SN TW5, (BR22)

Q@ EUEERUVUELAML
TIARC DOFEM A A7 DAVKEFT L- BV =F L OFEN MBI A 33700, (B
& 35)

@ BREFERIZDOLT
TN =F L OPFMUL, KEBID kT o AR—Z —Z% T Dl L D L2 D
NTNWD, DT, n’%m%%ﬁg-mt%bwé ERICRITAR T35, HEFEOHEGIZ X
5 L- v =F o OEPEFERIRIRIL, 29/t DK 16%035., 6g/t b TITKI 5%

YIn, (B8, 9)

fERE e b (B, 20~36 k. 17 £4) 12 L- /v =F L Hf b % BAERR A #%5- (400,
800 X% 1,600 mg/t k) L. AAEMIZHOWTHE LA E, 400 mg/t MEERED 5
il 15 CHRBE DFHE, oD 1 41 CEHR L OV IR - B 41, 1,600 mg/ b MgGHET
5 FH 1 BB A A LTz, € OMITEFET RIS A b2 o7z, (BH5)
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7 e b (BVE, EERIH, 10 44) 12 L- BV =F Uil AR 2 3 MR 05 (1.5
glt NL-Av=F>rtLTlgt ), 1H2E) L, ZEMECOWTHE L7-FER,
THLESRITIER T A BT, MEFAOREDT ONC AR M OVERSREIC B9~ 2 i A4 L
FHOREICOEENIA LN o7, (B 36)

AN =F AXEVKEENEA 2 L, WRER DR PR S D, KE#R S
BilE LT, KEICBW TSR RIZERE 473 Fl 255 L LT, 9 g/t MH%E 5
HHEFIRANE G- L7tk 6 g/t MHED TERROERG S0, KHERRG O L
=F WK N ATFAT I AR T D AEROERRNEIE - LAMCREITERI A
behotz, (B 3)

(7) AEEMERAV-REMHAER
W CZHEFELW), 60 Hilh, K 21.3~26.8 kg, 24 BAEEMEN OMES 2 BVED) 12
L-HV=F % 8 WS (0. 1,000CKEIZIHBWTEERS N TV D Fm i &)
O 3,000 (e FHED 3 45%) ppm) L. MR IelE S o, MR K
DML AA VAR L. % 5-BEE B ONC R G-BRAG 4 % O 8 %I T~ 72,
PRGRECINT, RGO AR L PO A C LR IT LI X
SR o1, (BIR3T)

4. EIFHEFICH T 5HEHE
(1) EFSAZHBI1T 55T
EFSA TiZ, 2012 4R, L- /b =F 2 T L- v =F ABEARREIC OV CRHl L T
BY ., ZNHIZOWTIZADI KL OVULIFERE ST RN, FEHRIEREE (10~50 ppm)
TOFENI & L COERIL, SEMRMERD 1 1V =F ABRE A ANE A HY
MEFEDHOTEFRNEERLTND, (B S8)

F72. B FOIEMERBROERNS, 2 g/H (33.3 mgkg (KEH/HT) O L-LV=F
VXITENEFETH S 3 g/ HD L- v =F ARABHEOEBRIZ DWW TCIZETH D
L LTV 5, (B 36)

(2) BRIZEIT L@
2002 FFIZJZATTEE IV T, -V =F A% TEESAIBIRENIRAARIT O L7
PRV BEFdn & L2 O EROAE (5UFED oV 2 b o 13, Zofth (EFWESE) |
W SN TEY . BB TORMDBRO b TWD, IS 2> TR, ERiE
HBLZRNWEOBET D & & bIC HEE~OFERIILAEDNAT ) Z & L STV o,
(S 38)

v hOKEAZ 60kg & LTEH LT,
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. BamfEREETm

L- V= F A ERICHEREERS TH Y . BEIEIEEO I hay R 7~
BB G575, BICRARLE DI SAIED, K, Bl COAEAKIZ &
Dk s,

L- IV =F v ORGEI Lo HRANO—BERE 0.77 mgkg KHE/H EHEE S
TEY., ZOEEEIL EFSA [ZBW Tt FOIFMRBROF R B 67, BIVEF
NHELNIRWVHETHD 2g/H (33.3mgkg KFE/H) LVIKW, F7=, KL=
F ORI & UCTHER L2 2 812 X 2 BEEEINEIE 0.1 mg/kg (A5 H L H#EE S
nNTW5, 612, EFSA TliE, L-h=F  OEMAEE (10~50 ppm) TOfaf}
W & U COERIE, SEMRMERD L V=T ARREEARERITHEN S5
HLOTIERW EfEwm LTV,

F7o. b FOROEGHEBRICIBWN T, b NOBEIZBIT D L /v=F 2 ORI
H&E2g (33.3mgkg AH) TRIFIL TS EZEZBND,

INHDOZENS, BMENLTE MR LIV =F U @EIcERT 5 2 Ly
EEZLND,

F LAV =F I H ATV T 2002 400 B [EFEA IR A ARIE 5 L2V R
DB TORANRDOLILTEY, LIV =F 2 a8 OV TREDRE
THIZBIT DBEE LR BTV,

UEDZ b Lv=F 0%, BAERES K ORI & L CEFE i S
ARV ITINT, BAIIIRET 5 Z &I 0 NORFEEZHEZL ) BZNOR2NZ &R
BHONTHLILDEEZBND,
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(AR 1 - XSEREHE)

WA L

AC o7 vFNL-TINnv=F

BB y7Fag A

BC O 7 FNAAL-TN=F

PC Ot =L N=F
TMAO FUAFINT I -NAFTR
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(RlHR 2 - IRENEFRENR)

WA £

ADI — HEIEFA &

Alb TNT I

ALP TINHVRAT 72 —F
AUC (AR RS — RERET R N iR
BUN MHIRFEER

CL JIVT TR

EFSA RPN i 22 % B

GFR ARERIATEEE L

Glu T a—A

Hb ~NE/nry (feH) &
HPLC EEgRR s a~ N5 T 40—
Ht ~~ 7 Uy ME

IARC [EIBR DS AT ZERE R

Kel TH IR e

LC-MS/MS Rk a~ 7o 7 4 ——2 07 NERGHT
LDso PR E SR

LDH FLIRA K FE S

LSC s o FL—ar g Z—
NEFA RN N

NOAEL bl

PT A= R = i |

T2 TH AR

T1/2q IAFEOVE R

T8 THRAE DTE R

T.Chol ol ATo—)L

TLC gy a~ NIT T 40—
TGL N ZUERY R

TP oz g

UL PR IR

vd IAEHA

WBC H i ERE
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1.

10.

11.

12.

13.

14.

15.

16.

17.

18

BT SUBRRS V=T fEHRItE E A E R, v =F
DFLYF T HLORGEN ONANENZ I 1T DFF DRI ORI GEAZR)
The Merck Index, 16th Edition, 2013; 323-324
EH I UARETHR - V=T, 2010;546-564
EMOKFER B HEE AT BWHEENET —Z N —2X
http://www.nval.go.jp/asp/asp_dbDR_idx.asp, 2014
KEEREERASAE LR v =F VA = v F 88 100 mg, TV VF U EE
300 mg, EIHMA o H B 2—7 3 —24, 2014; 1-31
REBERA St - VAR v =7 VA e RS = ivTF > FEF OERE
1000mg, FEHiLA 4 B a—7 5 —2A, 2014; 1-28
REBSRA S VAR V=T VA I RIS = v v > FF B
100mg, /v /v F > FF §E 250 mg, =/ /v F > FF NAIK 10%, ERGA 2 B
22— 7 F—2A, 20145 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
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