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FARIDOZEMEORE R X OB OUGEIZ B 215 (BFn 28 A 35 5) 255455 3
HOPEIHESE, ll-hr=F>] (CAS No.541-15-1) ZFaEHSIMICHEE T2 L.
[FESS 8 5585 1 HOMEIZE S & | Z ORIERRIII O FAE R OB DN Z v & Byttt
DHAER OB AR ET 5 2 & WONTRSHEATE (B 22 4R1EHES 233 5) & 11 5556
3 HOHUEIZE D&, NOWEELZHZL S BENDRNZ ERH LN THL D & L TEAE
T RENED DWE CIHENE) ([ L-HN=F L ZEDDH Z EICHONWT, FRBHERIIY
FRERA G R O EFSA OFHESE % AV TR SRS 2 TN 4 F2hiE L 72,

L- )V =T AFERICVERRETERST THh Y . BB O I b3y R 7 ~Ol§ikic
B53 2, TCASCHLILSE N DI SN DTN, . Bl CoOARRRIC &L v e S
5,

L V=F O EI Uiz HARANO— HHEERET 0.77 mg/kg RE/H EHEE SV TR
D, ZOEREITE FOIEERBROF RN OEONT. BWEARZSNARWHETH D
2g/H (33.3mg/kg (KE/H) LKV, F7=. EFSA TiX, L-INL=F OEMAIRET
OETERIN & U CORIL, SEDRMERD L1V =F ABRE E AREICE NS &
HHOTEHBRVWERFAL TS, 61T, B FoROEGHBRIZHBWNT, v FOBEIZE
b5 L v=F o ORI 2 ¢ (33.3 mgkg AE) TRIMILCWAEEZHND,
IRHDZENE, BMAENLTE MR L-HL=F U AERICERT 5 2 L 13hneEx
b,

L-HV=F 0%, HARIZEWT 2002 4E0 5 ERGFIIRERI R AT 5 LRV R Y &5
TECORHANRD LNTEY | LIV =F U2 E0RMICOWTEFEOREEBIZKIT S
M 3 D B TURLY,

UbEDZ &b, L-hn=F 0, SipHERNS K OERRIM E L ClEEEH IS
RV IZHBWT, BRI T 5 2 LI LD NDOEEZE O BENDORNZ LN BT
bHrHLDOEEZBND,



. FHERREMARERE LR ORISR OBE

. &

EHIER G (H e B S0

SRR (Bt P Bl D S K3 DDA IR DAfifR)

. BRSO —R%4
& L hn=Fr
¥4, : L-Carnitine

. EF4
TUPAC
¥4, : (3R)-3-hydroxy-4-(trimethylazaniumyl) butanoate
CAS (No. 541-15-1)
#4, ¢ 3-carboxy-2-hydroxy- N, NV, Ntrimethyl-1-propanaminium hydroxide,
inner salt(R) (&P 1)

. HFR

C7H15NOs (ZHR 2)
. OF=E

161.20 (&M 2)
. EEX

OH ?Hg
_DDCRHfflxwaE:CHS
CH,

(S 2)

. FEREMRUERKRE

L-H V= F AR IR L LT, B NEED &3 55 5P 58I
1B %, MBI 28R RITDRL BOHREOIFRICZ < &, TIcH
RN OEREND, £lo, AFA=V RN DU RE E U OB OB
BOTEAKS LD,

LAV =F OEERZ, REIRVI#REZ I ba KD T~ R U 7 ARNICHiET 5 2
ETHY, NEVRD B LZFE TR F— (ATP) MELAESND, (B 1, 3)
HARIZBONTIE, AA=F Ve, IR 5. AR I, BEExgE L
T2 FRISE O LERRIC I T DIERSE 2 HIE & LTcE RO —por & LT
ERESN TS, (B4 b MAERLE LTL LAV =F VKO LA =F 1



1t %A & T HRBINAR SN TN D, (B, 6, 7) £, L-hLv=F 1%
=B AIRNRERI R A AT O LRV RY | BB COFIHMRAIREL 72> T D 1,

WA Tl EUL KEL A4, Bk E, B, BEEICBWT, A K B
RS it b LT- - iV =F o T LB V=T ARG 2 AR5 & 3 A RaBRR
ST 7Y A bAMER S TWD, F7o, BCKREEZHOE LT 1980 FR070»
O, B YT Y A MO RER E LTEH S TWD, (B, 8)

AR BEWOKEAD D, LV =F o Z Rt OZEVEORER K OVRE OUGEIZ B
DUEHE (BF0 28 AL 35 75) & 2 5545 3 HOMEIC S x| K (BIEK) (ZfEH
T HEERMIMCIEET 5 2 &, WONCIRRESR 3 55485 1 HOBEIZIES & Zofik)
TR D FEHE K OSBUE T ONC = % G el Bt O FE R OB 23R ET D = L1220
T, £, BEFEEND, L-hv=F 2 /iEArE (W 22 1A 233 5) 6
11 5558 3 HOBUEIZHAD & | NOWEEZRL O BZNDORNWZ LRI LNTH L H D
& UTRAEGBRENED ZWE (LLF TREIE] L)) ITHEET A2 &ico
WTC, EAVEN RSB ATHI A EERE ST,

I. REHEICFEIMEOME
AFHIETIX. EFSA #HiliE, SRR EEENERSE 2L, L hv=F
SHIBEY D TR AR R 2 B LT,
TR FR S ORI AR 2 BIRE 1 OV 2 1R LTz,

1. RN - 9% - K3 - Rt
L- I V=F %, TSNS BILE & dms Az U THRNIZRI S5, I Tl
WBED LN =T ET VN EREG LI T IV L V=T B FEL, TV L h
N=F L DLNIT BTN L IN=F o Thd, L DNV =F LT T IV L-h
=T TR R E S UCERICE D A E N D, F7o, BIRHEIZIBWT 90%LL B
RN S5, L =FOFEx, RT3 hv=F e UCRPHERRS
nb5, (M3, 9

(1) ¥R

~ A (C57BL/6 %, #ARIH, M6 VL) ([Chv=F > TEFLhL=F N i7
0 A=V =F ok 4 BEEOKES (10 mmol/L (2 mmol/kg K&/ HFAY)) Lz,
KIPEREL U CIEREGREARE Lz, &5 1B & 2B O TR 24 FEREEEL L 72, #&
54 AR, IR OVERSS (b7 A5 & HEERN) 28R L7, e, IR OVE RS,
DA N =F PRE % LC-MS/MS CHIE L7,

U TSRS OFEPHIZBE T 5 FUMED BV C ) Ok 14 4F 11 A 15 BN [E3RIEH 1115008 5
JEA G PR IR R R (2R T TEEIREAIHEN R AAZIE 5 L7V R BRI &I L7y alksy
AE (FAED U R M BmEi, MTEEREIRESIR AT O LRV R Y B &k L 72V Ak
ARG UFAED | OE PNDOBEIZDWNT ) (k14 4F 12 H 25 BfHT SE8E 1225001 5/E
Al RS R A R R R ) 12V T RICAS E L TEREICHEEN D b D TH - T
Wi e L CTER S &L TilRbivs Z Lot



FERAER 1IOR Uz, BRSO TIER R OYRH ORI V=T PR D3R IRE X
DI E IS TS, BREH DTV =F P BRI DR D o T,

TIANDIIN=F . TeFHN=F X I e A= v =F OO S
W80 MEUTR ORI L =F AREEIEEIN LT=23, BRI oL =F a B
B 2oz, (B 10)

Fl1l SURIBTBRIN=T, TEHFADNV=T U XIT e A =V v =F 4
MIFOKBEGL OIS, IRME VBRI V=T R

it iR 7S B (umol/kg AE)
(umol/L) (umol/kg A=/ H) IRH =)ip]

T=F 47.7+1.8 417 £ 1432 309 £ 59 207+ 14
TEFNIIN= 47.6+1.62 390 + 762 359 + 56 169 + 20
F
e vt=170 42.7+1.62 448 + 362 249+ 43 152+ 14
JV=F
XHHR 364+1.4 24+ 4 291+ 31 195+ 17

n=6 LIRS
a : RPRRE L i U TGP A EZ2H Y (unpaired two-tailed Student’s #test, P<0.05),

(2) vk
@ B4R
7> I (SD &, MERE, 6 Flin, VCEARE) (1Z[carboxyl-14Cl2 X E[N-methyl-14C]3 L-
T v =F A % B R SRR % 5 (30 mg/kg (AE) UL ERIEIRNTEES- (30 mg/kg
(KE) L7, ROFGICBWTIL, [carboxyl-4UCl L-h /v =F v P 5RETIL, #&
5% 4~8 REl E CIARENEFHIRREL 220 | TinlTET6.42 A, MET6.79 B L
HERNZ R & 722213 L2 o 7=, [IFmethyl-14Cl L- 7 )V = F b GREZ I\ C
b, EH% 4~8 B E TIHRENEFIRETH o7, FIRNE G2V TR,
[carboxyl-14C] L7 /L= F L HEA LA GHE LIS Tuz (FHET 9.34 1 MET 9.94 H,
[Nmethyl-14C] L7 b= F U HHEAB G CHERET 821 A, MET 7.50 H Th -7z,
(ZH11)

@ o
a. B[RS
7w & (SD . 6 i, WERES 4 PU/EE) 1Z[carboxyl-14ClL- b v =F ik % BL
[ O#E (30 mglkg RE) L., 2E A~ aEt Li-, BEHEHO ST S
FIZGRO B & E 6~24 R4 1213 & A L ORI TR I Iikm & 7R o7,
56 i Tl I, B ON— & —ROIRE R @D o T, &5 24 BiEZICE

2 ANR=NIEDRSRE 14C T LIZ b O
3 AFNIEDRFZ 14C THM LTZH O



WTHRERTH T, ~—F— R, DI OVERE T ORI L T2, BNicEk
T AP AR o T2, F Tz, MR BN o T2, HEOKFRIC BT 504 %
£ 2R LT, (R 1)

# 2 IEZ v MBI B lcarboxyl-14ClL- 71 /v = F AL HAIRIAR 11 4 5% OFRR N 70 A

(F &)
HHAE e GA%IRERE]  (IREE)

1 6 24 72
1IR3 5.32+0.70 9.48 +1.07 7.37+0.47 | 523+0.78
1A% 7.32+0.47 14.42 + 2.39 10.10+1.01 | 4.44+0.36

Jibd 0.56+0.17 2.24+0.44 3.63+0.63 5.30 + 1.20
THER 5.80 + 1.25 14.74 +2.47 20.56+4.47 | 11.56+1.37
NSl 5.21 +0.32 41.69 + 7.34 73.93+2.09 | 55.75+4.70
5H TR 11.58+0.76 48.40 + 8.86 33.24+9.56 | 27.96+4.81
TR ARMNE ARMNE 27.60+10.74 | 26.85+ 3.67
FR 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
Ul 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
i 50.35 + 7.40 56.62 + 2.86 39.08+4.07 | 18.94+ 3.00
Ho 13.18+5.48 28.41 + 2.94 23.70£4.70 | 19.25+6.04
Hehlik 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
il 12.33 +2.09 31.92+10.88 | 25.72+9.05 | 17.04+3.81
Fh 5 1.93+0.76 8.52 +0.40 10.89+1.84 | 11.31+3.03
JRER ARHNE ARHNE 36.35+7.27 | 35.22+6.46
R 2.29 + 0.22 15.47 + 3.50 23.66+£8.27 | 31.96+2.33
B GENEY) 679.41 + 80.09 49.25+6.79 | 25.68+2.21*% | 15.39 +2.21*
G EREY) 1,936.89 £ 171.50] 542.00 + 79.66 * *
G5 (GNEY) | 380.29 + 146.58 |1,717.11 + 253.65 * *
K (EWNZEY) | 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
J—T A 4 11.74 + 3.35 45.06 + 3.05 61.92+3.86 | 57.88+4.61
R+ R R

F A : AR R (dpm/g) 2 5t L 7o, NI O G B REDE N A IET 272D, IRDOAUZ LY

B U5

F =A% e RElE (dpm/g) + (5 - i g(dpm) -+ 1K (g)) X 100

4R - s A D R TR




*h 24 IR LIRT. H. /NE. Bl KIBAROEN L O % G THIE L7,

b. RERGHER
7wk (SD %, H#E, 4VC/E) (Z[carboxyl-H4ClL- 71 /v =F b4 21 H RIsETRE
H¥5- (30 mglkg IRH/H) L. AP A e LT, (RPARICEEIZZ B/ -

T2o 5 T2 BERIZ 21T, /~— — IR B OV RS A AR X 0 & PRl E oA 23 A

Sz, HEOERRNMi R 3ITRLIZ, (BH12)

# 3 T v MBI Blearboxyl-UClL- v =F ki 21 B s O #54% O

WA (104 dpm/g X3 dpm/mL)

e ek G4 (KRR
1 6 72 168
1K 3.86 +0.43 4.08+0.12 2.84+0.23 1.77+0.06
I E 493+0.18 5.09 + 0.49 2.41+0.18 1.36£0.12
i 4.76 +0.50 5.31+0.40 4.81 +0.65 3.87+0.43
R 10.56 + 1.87 11.82+1.76 7.93+1.24 7.17+0.68
NSl 43.49 + 3.80 51.72+3.27 | 21.97+1.66 | 15.37+2.41
HH IR 18.10 + 2.07 20.59+3.15 | 13.76+1.48 | 10.16+1.04
BT HRIE ARE 14.33+3.80 | 10.26+0.88
FR AR 22.84 + 2.09 23.49+323 | 20.22+1.33 | 13.55+1.82
i it 16.90 + 148 19.52+1.37 | 12.84+1.67 | 10.05+2.89
NI 29.24 + 2.68 34.06+2.24 | 23.66+3.04 | 15.13+0.73
Jifi 18.58 +1.94 19.95+1.46 | 14.07+125 | 7.78+1.63
ki 20.87 + 2.64 24.98 +1.57 9.36 + 2.09 759+1.10
ek 20.15+ 1.97 20.85 + 3.40 11.72 + 1.20 7.62 +1.59
AN 20.11+1.65 2450+4.96 | 11.18+0.73 | 7.13+0.50
R ik 31.85+ 3.61 35.32+221 | 1645+1.95 | 9.99+0.72
I 20.54 +1.37 26.48 + 3.59 16.48+0.90 | 10.44+1.48
R 5 9.66+1.96 11.29 + 2.15 9.70 + 0.85 6.52 +0.83
JRFA AHE ARHE 21.92+2.20 | 14.63+1.97
KE i 27.83 + 5.59 31.06+1.98 | 24.22+2.11 | 18.07+3.15
" EAED) 4861+15.19 | 15294393 | 6.69+0.95% | 4.88+0.58*
N (ERNEY) | 271.67+12.36 | 62.81 +11.57 * *
55 (GWNAY) | 39.75+11.60 | 222.80 +56.15 * *
K ERNEY) | 39.11+17.72 | 109.09 + 66.00 * *
E - 11.13+0.70 11.45 + 0.54 8.90 + 0.57 6.11 +0.41
T—T3 A 28.51+1.82 33.15+0.79 | 25.11+1.40 | 19.25+0.69
P+ A R

* RS T2 REREIRE IR, H .

10

N Bl RIBROEN D ONEY 26 THIE LT,




c. RREEEAM

MYz 18 HEHDZ v b (SD &, M, VEHARH) (C[carboxyl-“ClL- 7 /v =F L Hifkdy
ZHERRO S B0mgkg (RiE) L, &2~ uad— N7 U4 7T 7 ¢ — RN
ERt Uz, REW I, &5 1 BRI CIII S OVBIEC OB 3 A 3 Fx BT 08,
5. 6 R LA T, IS OV gAMb ~—2 — IR, S48 A0, Ll MERR RS
(ZARNFHEONT, L, IO HHIEA LN -T2, BB, B, FE RO
AKIZDOWTIE, LO#ARR & D & A RO T IRV R Th - 72, (B 11)

d. ELA®T

3.7 v b (SD %, 3PL) (Z[carboxyl-14ClL- 4 /v =F b % HlalE 05 (30
mg/kg (KH) L7z & 2 OFIHHBEHEMIL, &5 24 Rl ICREREICR>T2, (&
R 11)

# 4 #ILT v MBI Dlcarboxyl-14ClL- 7 L =F LAV HIRIRE 11 P 51% DO FH HUiH
iEME (F 1)

B IR ()
0.5 1 6 24 72

At 0.31+0.10 0.44+0.13 1856580 | 91.78+2149 | 24.72+1497
PEE AR E
Ff - ik R (dpm/g) 25 L7 R, (KRB O G EHREDE N E A IES 572, ROFUZ LY
SR L7 i
F fE=Bk P AR (dpm/g) + (5 G RE(dpm) -+ 1R Ei(g)) X 100

@ K

Z v I (SD &, 6 flim, 1, 3 VC/AEE) (Z[carboxyl-14Cl 3 IZ[N-methyl-14ClL- 1 /L =
F U e A BRI O - (30 mg/kg fAH) L., mfE, RIEH A Z TLC T
4yBEt% . LSC THIE Uiz, MAEIIFR S 24 BRI ICEREL L, R OIS 24 IRRERER L
7

M, REOFEFORFWZ, K5, 6 KO TITRLT,

MAEFCIIREIE D R B L < B O3 & LTAC B FEERGEH ThH -7,
[carboxyl-14ClL- 77 /v =F AL GRED IR R OSEHF O E B2 REBMWIE, EIEIUR
%0 BB T 72, [Nmethyl-UCIL- 7 /b= F LR SREDIR R O3 TIE. Zh
ZH TMAO K (XBB Th -7z, (B 13)

11



#£ 5 7 v MBI Blcarboxyl-14Cl XX [N-methyl-14ClL- 77 )V =F L A Wy H AR 1 % 5-
B OMBFETREHY (P RHETEEZ %5 %)

A Rt
T L)
L-iv=F>| BB TMAO AC PC BC ki)
[carboxyl-14C] | 56.0+6.8 | 0.3+0.2 — 93+1.0 |[13+0.3|09+0.2]|55+1.2
[Vmethyl-14C] | 92.1£1.6 ND 0.5+0.5 28+05 [0.7+£03|15+08|22+0.3

PR, ND : A, —  REE (carboxyl-HCIEGRAHIITER e, )

# 6 7 v MBI Blcarboxyl-14Cl X[ N-methyl-14ClL- 77 /L= F L HA L My H AR O #% 5-
HORFIGEY) (BeHRITXTT5%)

w2t PRI & 2 OPEE=R
T =7 BB | ™MAO | % | AC PC BC | zoft
[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
[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
EE IR, —  RHE  ([carboxyl-MCHERRMREII AR S 7z v,)

#z 7 T v MBI Slcarboxyl-14Cl X iE[N-methyl-14ClL- /7 /L =F i b AR &% 5-
BOEPEHNY) F&5EIZKT 5 %)

e HEP ) & OHRiE

T =7 BB | ™MAO | AC PC BC | Zoit
[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
[Mmethyl-14C]| 2.00+0.50 [36.54+5.88] ND ND ND ND 3.32+0.80

FEEARERAE, ND - A, —  RIE  (carboxyl-UCHFEAH#HMI LR SR,

@ HE
Z vk (SD &, 6, MRS 2 PU/EE) 12 [carboxyl-14C] 3 iZ[Nmethyl-14C] L- 77 /L
=T At % ERERERE O 5 (30 mg/kg RE) SUTHRERHRNESS: (30 mg/kg 1
H) L7o, #5 8. 24, 48 LN T2 FRZICIR M OSSR 2B L, HEEMHEZJIE LTz,
B GAREE OF H4% T2 WM £ CORFTOPEMFE AR 8 KNI IT/RLTZ,
OGOl MEREIC M 3 ST, FETE G- 0K 50% 05 < 4u, JRIZIE 10%
W72 72 O EDHRIE S T T, BRIRNE G-I W T BRI A LT, RIS G5

12



D 50%0 ek ==, (B 11)

# 8 7 v MBI Blcarboxyl-14Cl XX [N-methyl-14ClL- 71 /v =F M LW Ealsaitlce O

BERDORKLOFE PRI (5 BI08d 5%)

LAY
[carboxyl-14C] [V-methyl-14C]

e 8.60+1.01 4.84 +0.06
7

v 715+0.71 5.79+0.19
” HE 46.67+1.54 50.78 + 3.01
B i3 49.88 +2.42 52.12+2.84

I AR A

# 9 7 v MBI Blcarboxyl-14Cl X IX[N-methyl-14ClL- 71 )V =F L A Wy B aTEEARIN #¢

HFRORKOIERIRE (BGEISHT5%)

ey
[carboxyl-14C] [A-methyl-4C]

= HE 46.03 + 4.41 52.07 +5.35

il 50.34 = 1.55 46.91 + 9.92

% i3 2.73 +0.69 3.56 +1.91

a i3 2.70 + 0.57 3.44 + 2.51

L AR RS

(3) 41X
@ B4R

A X (B —Z VR, 10 2> i, MERES: 2 B8/ (2 [carboxyl-14C] X1 Z[N-methyl-14C]L-
T )V =F YA A B ERERR 5 (30 mglkg ARHR) L HEERIRANEES- (30 mg/kg
{KH) L7z,

FRARINIR 5T, R L AW #e 5REE T2 O PR EHEB I R = XA D e
STz, ARG TIL, 5 4 Rt DIBE, WS 58 & b R TN G-
BEIZTL . Teld, BIRNEE L FRECTH > 70, B BGKL OFRIRN B65-14 0D 1. i
EHERE IS, PER O G EITENT 523 H bR oTe, (BH14)

@ o
A X (BE—27)VFE, 10 22 Hin, #E, 8RR 12 [carboxyl-14Cl XX [N methyl-14C]L-
N =F W E e O &G (30 mgkg (AEH) L, @A — N7 V4T T 7 14—
& o TSR A 2 00E L7z, &5 24 FFRfRICIE, LI Vv=F > OIS0 E i
AIZ B W T figs & Lo U CEimno 7225, IN~DOS AT & A EBO HiLen-o Tz,
(= 14)
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@ HKH
A X (B—27VFE, 6 2 A, e, 3 B/EY) (Z[carboxyl-14Cl X [N methyl-14C]lL-
TN =F v E R AP S (30 mg/kg (AHE) L. #5-1, 2. 6 KU 24 FE#%
(ZBRIML U7, E72, FREOET 24 eBRER L7z, Mg, FR& OSEHFAREIE TLC ©
%, LSC THIE L7,
g, JREOCEPORFHEZ, 10, 11 K12 1TR LT,
[carboxyl-14C] & N N-methyl-14ClL- 1 /v =F U HAb#E GRE L HIC, iR IzidsR
ZALED R HZ < B (K 90%) . R & L Tidk TMAO KUY AC 23FETh o7z
(FNZEH 0.6~4.4% KT 0.3~3.0%) , [carboxyl-14C]L- 1 /v =F v 51 CTliX
RO FEE2RHMIL AC, #TIE BB Th-o7-, [NVmethyl-4ClL- /v =F k)
BHHETIE, JRTIEZTMAO, £TIEBB Tholz, (ZH13)

# 10 A XIZBIT B lcarboxyl-14Cl 31X [N-methyl-14ClL- 7 )V = F AL Wy B rlRE O % 5-
BOmAEHRE (MAE T EHBEHEETT T 5 %)

RFH L&Y LIV =F BB TMAO AC PC BC Z Dl
[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+01| 1.2+03 ND ND 1.3+ 0.1
[carboxyl-“C] | 95.5 = 0.5 ND - 23+05 | 05+£01 | 03=01 |15+10
? [Mmethyl-14C] | 95.2 = 0.3 ND 06+02| 1.8+09 | 0.3+02 ND 1.7+ 06
[carboxyl-“C] | 92512 | 09+ 05 - 3007 | 08+04 | 0503 [22+0.1
‘ [Mmethyl-4C] | 87.9+75 | 1.8+21 | 44+61| 24+10 | 04+01 | 0301 [29+05
[carboxyl-4C] | 92.0 = 0.7 | 0.8+ 0.0 — 0303 [ 06+01| 0703 |55+08
“ [Mmethyl-4C] | 87.1+16 | 19+09 | 18+07| 21+03 | 1.1+06 | 0602 |54+ 0.8

PEMEAFERZE, ND : R, — « RIE  (lcarboxyl-4CIE TRk S h7any,)

F 11 A XIZBITF B [carboxyl-14Cl X [N-methyl-14ClL- 77 /L =F B P B AlRE 1 &% 5-
BOIRPEHY FHEITKT 5%)
PR & 2 OHEfER

A=y

LANTF = BB TMAO | JR3% AC PC BC Z DA,

[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

[V-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

PR RA, ND @ A, —  RAE  (carboxyl-UCHFE ALK SR,
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# 12 A XITBIT 5 lcarboxyl-14Cl 3 [N-methyl-14ClL- 1 v = F AL HLERE 1 % 5-
HOFREH BHREITHT 5%)

N PG & 7 Okt
ey
L-AnNvF=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
[MVmethyl-4C]| 1.37+019 |[4.10+1.90| ND ND 0.08+£0.02 ND 0.92+0.14

FEHARE R, ND - AR, —  RE  (carboxyl-UCHFESAH#MI LR SR,

@ Heitd
A X (E—Z7J/VFE, 10 2>Ain, MERES 1 88/8F) (1 Z[carboxyl-14C] X iZ[ N methyl-14C]
L- V=T U b % BREERRE 0 #5 (30 mg/kg (KE) UFH[EFFIRNE S (30
mg/kg (AHE) L7z, #5 8, 24, 48 KON T2 Wi#4i, JREOEAEREL L, HEHEMEE
HIE LTz,

FHRGIRE OB % T2 K £ TORFFOPRIFE L% 13 KT 14 1R LT,

PG T, [earboxyl- MCIL- A7 /b =F LA 5BECIRHITHKT 20%. 3rhici
11~15%23tt 7z, [VFmethyl-4CIL- v =F b GRECIE, JRHISK 85
~38%. #PUZ 26~35% Rt S, EAFRILEMIZ K LED A BN, Ll
ZITPEE CIE o T,

RN 5S-Gl [carboxyl-14C] L- 77 V= LA bids HRECIR HIZH 50~60%,
HIZ I <EDZHRIE S 7z, [VFmethyl-14Cl LB V= F U b GRECIE, RIS
T0%HE ST, MEIEA LN eh Tz, (B 14)

# 13 A XITBIT 5 lcarboxyl-14Cl 3L [ N-methyl-14ClL- 4 v = F AL BRI 1 % 5-
HOPR M OFERYRHR (5-EICRT 5 %)

LA
[carboxyl-14C] [A*methyl-14C]

Pl 90.06 + 3.94 35.71 + 6.60
PR

ki3 21.73+5.49 38.95+ 7.81
% i3 11.25+5.72 26.07 £+ 5.22
o i 14.36 + 4.55 34.53 + 4.60

IAIE R U
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# 14 A XITBT B [carboxyl-14Cl XiH[N-methyl-14ClL- /1 /v =F ¥ LYy B RIERARIN %
H DR KL OFETHRIER (G2 25%)

AL e
[carboxyl-14C] [Mmethyl-4C]
= T 49.74 +1.44 68.98 + 3.71
K
: ivi3 59.33+ 1.85 70.40 + 2.30
. i 0.41+0.07 0.80 + 0.05
E
i3 0.56+0.01 0.73+0.17
S = R

(4) REHRH®
L- I Vv=F 0 OHEERGHRER 2K 1 1o Lz, (B 13)

CHs H CHs H
| f | E

CHi—N*-CH:—C — CH2C00 % CHi—N*—-CH:—C — CH:CO0~
| | i
CHa OH CHs 0—-C-R

L AN=Fr c":o
R=CH: : O—FEFIL—L—hIL=F> (Swk 4%, R (AC)
R=C:Hs: O—ZFOEF =N —L—hI=F 2 (Suk AR) (PC)
R=CiHr: O—FF Y IL—L—HIL=F (Twhk, AR) (BC)
CO:z
CHa CHs
| ZES |

CHai-N-=0Q (Sv bk, 13) CHa—MN*—CHz—CHz— CHC00~
| |
CHs CHs
FYAFILTEI—N—FFHo1 K y—F7FOfaL4 2 (5uk 4%, ER (BB)
(Subk 42, ER
(TMAO)

1 -V =F L OHEERGHRIE

(5) &
R (SR, Y8 3.74 PEVR., 153 XU 155 HA/ME) DR 5~112 B L OFZILHIC L
N =F 2 iR T (R 5 100 mg/ B, 5270 5 50 ppm) L, RHKK U~
DEENKEFT SN2 FHEROEEBIR P o g L =F a4 HPLC 12XV
HIE L=,
FEAA TR 15 1R UTe, MAERIREEIE, KL O 53O WU BV T H IR
B> THIN L, (B8 15)
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£ 156 KIZBIT D L- )V =F AREH GO MSET R (amol/mL)

AR (H)
10 60 90 110
Wil L =F ot R 23.70 15.30 22.74 29.29
N Be5HE 23.12 19.16* 27.12% 30.97
. poiietisa 27.60 20.02 26.63 33.72
A =F -
BeHRE 26.32 22.54 31.29*% 36.84

n=14, * : ML AEAD Y (P<0.02)

(6) EF

Rz e b (atE, SEE G 38 ik, FHIIAE 60kg, 644) 12, L-=F 2 (2 X%
6 g) ZEMIRNERGSUTRR OG- L, (RNEHREIC DWW CRRat L7, sl FHEIC DV T
9 HIMORERZ S L, AR BREIT D7 < &6 1 20 H B2 7o, SREBRI I, g x
BH N =F o EBOEFRAEI LT, FRNEEIEERER 5 B BIZ 12 R OMER%IZ5E
L. B8R 7 B BICHIRO 1 IRFMRZICER L, BRI OE 12 FFE% £ T
Wrthlo, S BICHE 24 BRI bE U7, JRIZ. ARABREARIS. 24 Wi I CERE L
oo MAEF T )V =F ARBEIIHTER T 2 A | RPNV =F REITOLEIEZ L -
THIE LT,

IR G4 DIRNENRE T A —Z R OYRFFPEOFER 2 2N ZE 16 KOV 1T ITR
LTz, F72. BRAEGHEONSL 7L T Y T 4 23 18 IR LT,

BO#G 2 g BGHELE 6 g BERED AUC ICHEBERZET AL oT-, 2D &
B, INV=F L ORIUL2g OHETERML TWA & X bk, (B 16)

# 16 b MIBITD L- IV =F VRN G OENEIRE ST X — X

B 5 Tie. (h) Tz (h) Kel (/h) CL (Vh) Vd (Vkg A )
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, P IEERE

a: 6g&GREE bl U TR EZH Y (Wilcoxon matched-pairs test, P<0.05),

b : 6 g BeHHEE tul U CRERHAIAEZH Y (Wilcoxon matched-pairs test, P<0.025),

& 17 t MIBIT D - I=F CFRIRNE % O PR PR

. B CL (mL/min)® FRAEIER (%)P
F e 94 ] 48 TR 924 ] 48 T
2g 78+ 12 64 + 9 70+4 T4+ 6
31+1.1
6g 100 +£ 23 91+14 82 +5 86+ 6

n=6, V) EUE(R A=
a: b4 HEOE CL
b : #ehaT GBR4 HE) DRPAIN=F AEEZZZLGINTWN D,
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c: 6 g HEREL R L THEMFIAEZDH Y  (Paired Student’s #test, P<0.05),

# 18 t MIBTD L IN=F UROABEREONSA FTT AT T ¢

k52 B 5R AUC @242 INAFTT AT YT b
Elic 1,815+ 157
2¢g - 0.16+£0.07¢
&N 300 + 129
GG 5,656 = 916
6g - 0.05+0.02
en 313+ 182

n=6, V-5 IEERE

a: BHHIOIN=F AREEZ LS IW TR L7z AUC

b : A FTR_A TV T ¢ =R OEEERED AUC @20,/ RN GHRED AUC 020
c: 6 g GREL R L CHERHAIIAEAD Y (FishFHEITARH, P<0.01)

L-HV=F 0%, RN D, FEIDRPPEIC X - THAT 5, f@FEqe hTid, L-hv
=F D% CL (1~3mL/%y) X GFR (100~120 mL/%y) £V HF4ENZ &b, JR
A TR STV D 2 EDSRIB S LD, lFIRHTIE, JRAIGE O PRI OFREE 1T — T
2K 98~99% CTh 5, /et MIISIT 2 IRHIE T ORI DORIEIEK 40~60 pmol/L
THY . ZOFAEIFNAVEDISETD L-h NV =F YR L [FEDOMIRE CTH 5, Liz)i> T,
L- 1V =F » OMIERIRED T 512041, B CLILGFRIZEM 2 & L7200 HIk
I NGERI ARSI 2 L AR LTS, (B 17)

2. REHER
(1) &
@ BHELE
TR MR, 4 B, AE 10+t1kg, HESTERY) (2 L-h/v=F % 20 AR
25 (0, 25, 50, 100, 200, 500 X}% 1,000 ppm) L. Hc&PG 2.5 FEEIE OImE,
G, MR, DB OMTPY CERRREDS . S EcdRfih) oo v=F (i v =F
VEOT BT NIN=TF ARE) OREEZ LC-MS/MS (2L Y #HIE Lz,
MAE N OSHRRHIRE 2K 19 IR LT,
FINERLIZ B DR NV =F R, AL O OO L 0 Sz R Lz,
(&M 18)

#19 BEHIRKIZIIT 5 L V=T 20 HIENRAER 54 (Bfkde - 2.5 HFfEfg) it
RO L =F AREE (umol/L X% nmol/g)

i IRETRE (ppm)
0 25 50 100 200 500 1,000
10.5=+ 12,9+ 14.4=+ 172+ | 276+ | 427+ 53.8+
1A 1.2 2.1 2.2 2.8 3.2 7.2 7.6
1.7n* 2.1 2.3 2.8 (4.4) 6.9 (8.7
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52.9+ 64.0+ 73.47+ 85.6+
N 153+12 | 245+83 | 296+56
J ik 12.0 17.2 8.2 9.9
(24.7) (39.5) 47.7)
(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 | G0 | @re | 650 | 785
618+ 1,002+
o 310+61 | 392+30 | 437+77 | 487+64 844+63
1Ll 106 166
(50.0) (63.2) (70.4) (78.5) (186.1)
(99.6) (161.5)
589+ 629+ 744+ 1,115+ | 1,474+ | 1,691+
. | 466168
NN (75.1) 131 137 122 180 336 211
' (94.9) (101.4) | (119.90 | (179.7 | (2376 | (272.6)
443+ 633+ 727+ 853+ 1,096+ | 1,617 | 1,723+
WEcE 132 116 130 116 264 339 201
(71.4) (102.0) (117.2) (1375) | (176.7) | (260.7) | @77.7)

n=8, ¥+ VR
* o S A mg/L XX mglkg (ZHAE

© BEFHHMRUVIEEHY

THR MR, 19~28 A, (K 49ke, UL OMER 18 BURE) 12 Lo v=F
> BRI D 35 HIREETFR G- (0. 250, 500, 750, 1,000 3¢} 1,250 ppm) L7=,
BEFLE 14 RICERGREATZ0 24 BE ORI L, IAED IV =F AREAWNE LT, &
Tz, BEFLTR 35 HICHRGHEATY 6 SHZ LCHSEAVE L, (S 2 JE Lz,

e L= RS, 750 ppm PR GEECISOCERIREE (0.008 mg/mL)
LT, TIROMIE, IR (& /80 B IRE ORI RO 37 B D&
(IR RIE ST o Tz, IREOZERIE, 750 ppm EEGHEOZ DI HRE & i LT
B DR, (B 19)

MR (RMERE, (KT 34 kg, EEHER OMER 8 BH/RE) |2 L- W /V=F L & VXA 103
kg E COMMIRATES- (0. 25, 50, 75, 100 3F 125 ppm, L-H/L=F> & LT 1.05,
2.02, 3.09, 4.19 XX 5.11 mgkg KHE/H5) L=, KIIKEHY 2B THRFEL, 2
SHOWHIREN 103 kg 1TiETH &, EL O 1HHABRM L, T ok =F>
IREEZJE LTz,

BAHRE R ORI L TF = B 25 20 1R LT,

BRI ORA V=T PREEIL, 125 ppm $EGRE G S5 50 ppm D
2.5 %) T 2,254 nmol/g (363.3 mg/kg) TV, xfHARE & Lk LT 200 mg/kg DN
Ao, (B 19)

b BB BRI 1 AEEET R & R E I T O 2B R E) DR Lz,
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# 20 WKIZHBIT D -V =F AR 5% DR 1 v =F L RE  (nmol/g)

o IREFIREE (ppm)
0 25 50 75 100 125
3 1,019 1,294 1,437 1,752 1,836 2,254
CEresa]
(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)
. 758 934 940 1,216 1,152 1,324
LI (122.2) (150.6) (151.5) (196.0) (185.7) (213.4)
n=8. *:mgkg |THH
® EEH

K (2 —7 v —Fl, KE 56kg, M, 8EH/ME) |2 L- WV =F & VEIKE) 56 kg
M5 120 kg 1270 5 £ COMMIREERE (0. 50 XX 125 ppm) L. 120kg (2T 5
EEMF L7, R, IR OHA (TR, KERZBEf) FoRbv=F ARKE%
ME LT,

MER R OSAREHIRE 2K 21 (TR LTz, HiRARBERE L TEY, ZO08&EIRE
1% 125 ppm F58£ T 1,640.2 nmol/g (264.4 mg/kg) Tdh 72, (B 20)

# 21 EFEMINCEBTD L =F AR 54 O TR L =T YR

(umol/L X% nmol/g)
. JREHEE  (ppm)
T R PP
0 50 125
6.2 10.7 14.3
1%
" (1.0)* 1.7 (2.3)
93.4 123.9 155.1
Jihik
(15.1) (20.0) (25.0)
. 864.6 1,316.5 1,569.4
HcE
(139.4) (212.2) (253.0)
e 838.7 1,239.8 1,640.2
KR 5HA
(1385.2) (199.9) (264.4)

n=8,

*: mg/L, X3 mg/kg |CHE

(2) BRPEEICEYT HHE
t NI, LAV =F a2 FEICH, RO GEIRL TBY ., 20— iBHE
1%, <0.2~2.4 mg/kg AHE/H (<12~144 mg/H) X 2~12 pmol/kg {AFE/H (0.32~1.9
mg/kg K/ H) S5 SN TV 5, (B8, 21)

L- v =F 2 D HARNO— HEIE, Ak 23 R E R A M O 2 DR dn
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\ZEA SIS - =F B AT, §9 0.77 mekg AE/H ((AHE 60 kg #A5 T 46
mg/H) EHEE SN TV, £ LV =F U HROFERERIM & U CER L7254,
HARAND -V =F 2 OEFUEINEIL, £ 0.1 mgkg (KHE/H (K& 60 kg 5 CTH
6.38 mg/H) SHEEEZNTWAIIL 3.0 D&HK], (B 22)

EFSA (%, 2012 4FiZ, L-HV=F L OFEHAREE (10~50 mg/kgElEh) Tk
Wi & U CofERI, SFEYRSERD L- V=T ABREZ KGRI ST 5
HOTIH W EHEL T D, (B 8)

3. BEICEET MR
BEICRET D8 LIT LV =F U b RO TRBREGR D T o 723, L-ib=
F UL, LN =F o LRI DIETER IR —TH 0 | EARCRIN SN
Ttzix, CLIZMREEL CHEHA L L TIHET 2 L BRAOND Z LD, LAN=F U DF
PEIZ, L- 2V =F AR ORI K - TRHMEA ATRETH D &L B2 BT,

(1) EinEHHER
L- I NV =F U O ma i R OFE R A E 22 (R LTz, (B[R 23)

K22 LN =F Ut OB et R

Ak | R PIES & N
in DNA &85k Bacillus subtilis | 0, 25, 50, 250, 500, 2,500, 5,000 (- | F&fk
vitro (Rec-assay) (H17, M45%F) | H/v=F> L LT0~4,080) pg/disk

EImZRIRIE R | Salmonella 0. 50, 100, 500, 1,000, 5,000, 10,000 | P4
typhimurium (L-#v=F> & LT 0~8,160) pg/plate
TA98, TA100 . | (£S9)
TA1535, TA1537,
TA1538
FEscherichia coli
WP2uvrA
Yot (R TR F v A =—A 5|0, 25, 5, 10 @HL=F L LT 0o~ | &tk
Z A —Jifil3k V79 | 8.16) pg/mL (—S9)
e 0. 83, 16.7, 33.3 (L-IL=F L LT
0~27.17) pg/mL (+S9)

L- )V =F ARV in vivo DIEIETEMEIC B 2 3 BREE BI X 22 s, B in vitro D
BEEERBROBRIINTNORETH ST, L =F U BERICYARFIES Th
HZEBHIRL, LAV =F U, ARICE o TREBERTE & 72 2B mmEI TR0V D
DEEZ BN,
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(2) AMEHE
LRI D L- V=T Uk o 20t R ofE R 2 £ 23 1R Lz, (B8
24. 25. 26)

723 FEWITRICBIT S L- v =F LB LDso

5. LDso B
s B | (mgkg fhR) P
7
B0 Lf;i OB | hNR. wE, R, R
<7 A .
. # 3,100 | \
ddY % RN H 3.640 %R, TEEN, PR
5 \%\ A )
it g]?g . B 4,400 | ERSEBE T, PR, MEURGGE. Rk, [
e e 4,320 MBS e G O M OYifZ
B 1,690 e
RGN 1,800 B h- L [RIRRDIER, S7E
A - 1t 4,374 o N,
D % e qn W 4578 R, A
10 A N # 3,823
MRS 6 DU/RE Ll M 4,696 ERBURIRA
7N . o627 | "
D % i it 6,299 M, LADE, B KEED
22 Hifh . #5510 - L
R 6 PO/ NEREN e 5.730 HOSEENMK T, TH, HRik
7k
SD % N 5,455 . I
5 i HEEA H 5,762 BISEENMS T, T, ik
ERES 6 VLR
. HE 6,900 | BSEEME T, BATEOEIE EL L TR
~ b M 6,890 | WiUE
7k M 1,590
SD % R i 1’440 HoirkEaE A
5 G :
Wekes 1005 | e ﬁ To00 | st (B
# 1 ;920
HEREEA i 2,970 HIRESNMK T, BN REAE A, SE, T
ZAAS @ HE 5400 | HFEHEEE T, REOET, Mkfea, T
JW fiE b Mt 6,000 | i
15 i RN 1,300 MR, I RIS, R
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HERESS: 5 VTR e 1,200

(3) BERMHMHHER
® 13 EMESESEHR (v k)

7w b (SD %, BRI ; MEMESS 15 DT/RE, B8R 1T ; MERESS 10 DU/R) (2 L- B v=F
A A 13 AR O S GRBR ;0. 100, 450, 1,500 X% 5,000 mg/kg AH/H .
BRI ; 0, 1,500 Xi% 5,000 mg/kg RHE/H) L., diatbmtatiigs sdh Sz, Uk
ILZOWTIE, #EG-ETH% 35 HIMOWERIMAE L, gL #E LT,

FRATTE B X, —BeRAE, A, B, JUKE, MFmma, mikA b nomd.
PREGAT, ERBMFARA, HR, e Sk OYR BRI & LT,

BEICER 2 &5 2 b - dtEiT R A2 24 lOR LT,

B & LT, BHITERKRT 2T 0558 T OV %218 LT 5,000 mg/kg (AR5 H
FGREDIAC 35 61 GRER T ; Ik 10 51 K ONE 12 41, 5RBR 1T 5 2 7 1 K ONHE 6 43) 7
Hivle, Fo, BEERRIZE Db 0N, MikRE 5o TRIHRRE 6 41, 450 mg/kg &
/AR 6 1], 1,500 mg/kg AR/ A 58 13 #i & O 5,000 mg/kg (K5 H £ 5-5F
13 il CH -7,

—RRIREE, R, AR R OWOKEIZOWT, 1,500 me/ke A/ A GREDOMERET
RIFIERBNHRAE N I S AV FDBOK EDSENN U, T IS TG AN 2 5 417,
5,000 mg/kg REE/ B £ G REOMEREZ I N Tid, KERE, EEEEOD L OMRE N &
OIS DTz, RGO TEIX, FIRICBWTEBOIER A LI,

PRIRAEIZISVNT, 1,500 mglkg (ARTE/ H % GREOHEMECFANER M OFRH C1™dEEIN,
HEZIRH K OEINDER BT,

MRFAIRA T, 38k 12T 100 mg/kg A5/ A #H5REOHER O 1,500 mg/kg
(RE/ H B G REO T WBC, 450 mg/kg R/ H # 5 HEOHET PT O B 725045 3 7
STz, Fio, BB ITIZERWT 1,500 mg/kg R E/ B & EHEOMET Hb L OV Ht DFE
BN A BT, LocL, ZHUBITHEMEMEZ R 2 e n, BFAAE & %
bz,

MR S HIRR A Tix, T.Chol. TGL. TP, Alb. LDH %04 E /2 258N 7 H L7
D3, KRR TR, B OV O OZRENCRE 1T A BT, FEEERICZ L
WHD EFEZ BT,

JHERFRAR IS TlX, 5,000 mg/kg % GHEDIE B DI FEF DGR Bz (R
24),

[EIEEBRRECIE. 1,500 mg/kg (KH/ H 5 5-8EOHE 4 L [BIHER ORI THEDGR
HAL, R KON VB R OIRE L OED L HIINATRD H A2, MR
TEREDRD LR -T2Z L, 1,500 mg/kg (K& B EREREIZIBWTIE 35 HD
WREHFCIRIEET b0 LB X b,

450 mg/kg RHE/ H LU N OEGHETIR, MR LRI & OYRIRE COEME DL
B K NS 15 O TR OB O I SV, B OZE 8N IR E O HPWERIZ
E5bDTHY, EHEEOHEMHRD TRETHD Z &b, BEFMICERO S
LA LB 2 BTz,
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AFRBRIZIS T, 1,500 mgrkg (HE/ H B GHHZ WO TS, JOKBIEIND 2 S0 72

Z &35, NOAEL 1T 450 mg/kg (AHE/H & & 2 Hiiz,

(ZHE27)

#24 T v AW 13 B AN TAH =22 A

#e b
(mg/kg K=E/H) e i
- FELCEREN - FELCEREN
- JKERAE < TKARAE (AR EEHED DI M OMEAT RAR T
- LR (FECAH) feira)
BRI Y L EfiD Y o NIRPERE BEL | - ASLE BECH)
1)) BB Y >/ HiD Y o EsE BB
5,000 - Mot s - BGRe, BEAN WA, | 1)
RER ARG LRGN, AL R LRG| - MdRfs e R, SRS tAmimfia,
R S ORINER ERGIRR 2 BB | RRERANE LRGRE, FEEL AR R
i) X ONRINER FRRIR M (FET
- PR T EGRIfR Oz (FET ) i)
- EDEREAT RGOz (BET 1)
3 /d - HRAE
1,500 LA k= - PAEEHEAHN] - WOKEHEIN
- FRETEAR T, BOKEHEIN
450 LT AT R L MR L

@ 13 EREAMEEHRER (1 X)

A X (B —F)VFE, MERER 6 S/RE(7=72 L. 50 mg/kg (RE/ H B G-HED A MERER 4 57
IBE) 2 L-nv=F b % 13 B 05 (0. 50, 200 XX 800 mg/kg AE/
H, BE7F o 07%nN) L, dRMERMERRN I Sz, MEEE I, —RIREE,
(RE, e, fJUkE, OEX, IR FAORE, TERE, RIRE, ik 7a0ma,
TR, AR QYR BB iR A & LTz,

EREREITINT, FETHNIA LI T2,

—IER Tl WEH & BRI T RIS A B 7, 800 mg/kg AE/ H &G TlX, &
5. 30 4514 LARR CHEIN IRM-23 22 S 0077, 200 mg/kg PRE/ H LT O GRETHIRMH-T
FHIVTED, MBI L O SR b A DAL, FEBURAE & XTHRE L F5E L Tz
ZEDD, BEICLDWABLIIEZ DN/ o7, FANE, 800 mgkg R/ H 5
DRFNZ A BTN, 200 mg/kg (KE/ H LA FOBGHETIIDE LA BIVT, XFHEE
EREEICHEI CTh -T2,

AR L OWOUK BB SRR T 25834 b 2> 703, 800 mglkg AREE/ H#%
GREDOMEDO T Gl & B GA& THREORTEZEDS, O G-HE L 0 ORI o T2,

OEMBRAE, IR PRORE, WRRE, JRRE, WRAAIRE, kA b rima
TR R OYRBIHAR RO Ol GRS DFTRITA Do T2,
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800 mg/kg IAH/ H E HGHEZIBUWNTIEL & FRINA BN Z Enn | ARBRIZEIT 5
NOAEL /% 200 mg/kg {A5H/H &z Hivlz, (ZH28)

(4) EHSHERUENAMERER
@ 12HrAMEHSEERE (Sy k)
J v h (SD %, MERER 30 PU/EL) 12 L-H =T Hilbh % 12 H>F FEaaEmes G-
(0, 100, 272, 737 X% 2,000 mg/kg (KH/H) L. @Mt Seht S,
RAEE B L, R, (RE, SR, JUKE, MKFORE, MRECFIRE,
PRERAE, IRFVEMIRAE, i, IRERE A OYRERAR IO A & LT,
BTN % L& 2 b - atET A3 25 1R LT,
BARHET I, 2,000 mgrkg IRTE/ H & GHEOHEREIC I T 28.6 L1 35.3% TH Y |
SFFRRE & Tl L T RIS ED o T2,
KPR ONT 787 MUY 2,000 mg/kg A E/ H B 5 REOMEREZ 11 FEEEOIER O AN
IERIZIA DN, FFE OIS EFE ORI HINT DI B2 o T,
737 mg/kg RHE/ B & GREZIBW T, M7 &R A PRI A B ) B b i
72Z & 75, NOAEL 1% 272 mg/kg R/ H &l Sz, (R 29)

# 25 7 v b&EAWZ 12 A BRI T2 b L7 m T R

Fe G-
(mg/kg (KE/H) e i
- FELCSRIN - SELCERIEIN
- BLHTERE, dROE, BFSEBNED, HI | - EEIERE, RGE, M, AR R
., HEEOHN| & OVE Y S OGS
- R EB - (REREINES], AT
- (REREIENS], FBATEART « TGL, Glu s>
- BIOK SN - ALP #9/1
- JREOEIM, JRH CrO#N - DN OVt A
- TGL, TP b - SPERE PR, OO A, I MR
- BUN #4/11 N O DX E B DN
2,000 < SR, DL MR, RISZHR. RSB MR | - ERBOKERE R O RO
ORI AR T - JHFG. FERRRG, AL BT, FEEMR S o

=1 AT A TN = S TN e N IR 2 S i N Sl IR
R B OV OOFE R B R DI N R i B A B OMIRER £ - Sz i

- TG, FERNEG A, BIE. TEE(RD oif | faodZetk

» PSR

- PR b R oD 25

» SUE SR OO, R
e L RGRINEL, bR AT, W
Jo b B, R L R M OMIRER
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PR LB D2
» BEMERAT B DR

- I/ RS - NEFA i)
LA R
8T » BB K O RO
272 LLR R R L AT L

@ 53 ERMIRMSMRAER (1 X)

AX (B—7 A8, K6 D Hiis, MERES 4 5/ (2 L v=F b4 53
Fofes (0. 50, 200, 800 XX 1,600 mgkg K&E/H, ¥IF o 7&N) L, 18
PEFEMERIRAN I S e, A E L, —ARRRE, R, BeE, JokE, LEXIR
. IREVARE, PR, R, RAIORE, RAEC PO, SR, b
PR N OVRBHAR RO & LTz,

BeGITEIRT 5 &8 2 bl A% 26 IR LT,

R, FECHITA STz,

800 & T* 1,600 mg/kg RE/ A 5-HETIE, THIMOIEM-2 2 72, 200 mg/kg &
H/H LA ORREET IR OV I A DALy, B CRIBRE & 21X 2o 7,
FRRCIE, MR SO LS B SRR D S i 2 5 RO NS ARRE(LR A DTz, TR
PR AR Tl B ORPEEGATEIZ 5 - A5 KER A B NTZ, F72, 1,600
mg/kg B/ A GHETIL, MIRORFMHEEFE N b,

RE, OEMRE, IRBFFRIRA &K O O, &5ICERT DT RIS
2otz

MR FH R QMR AL FEORRE Tl SRR BRSO b2 HH b b
ST, ZNHOEMEINT NS IEFRANTh -7,

NEER B B & T HRHE & R P B N A LD o T3, ZHVH ORT
SUCHAERIFEII A DR -T2,

800 mg/kg AH/ H £ HHEIT ISV TR OV FHNE DN B ASIERE A JE D 5 - ifiLz {1
KRNI BT Z Eovn . AFRERIZH T 5 NOAEL 1% 200 mg/kg (AH/H &5 % 5
iz, (ZH30)

#26 A X&EHW 53 HEMBIEREMRER TAH L - EAT R

B

(mg/kg {A#H/H) e i
- FEEH D ME) - JR pH DIKF
- K EDEE) 7 A ] - BB [R R EESE

1,600 - JR pH DIKT
- EASEEA TR O 1A S KIE
- BRI [RfFEEESE
. - T MR - T, W
800 LLE « FOKEDIED 72 AIME
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- FREEEATEIZ © o2 {5 KR
200 LLR mEET R L mEET R L

Q@ HEAAMFR (IIRARUIY L) <BET—5 6>
~ A (B6C3F1, MELE) |2 L- /v =F bz 78 IR N ¥ 5 LT a7
> I (F344/DUCrj, MEHE) & L- I v=F it 104 @R Q&G L7238
W, BN AMZTRR T DFTRITEED Do b E STV b, (BH5)

(5) AEFRESMHR
® REFHHR (SY )

7w b (SD &, 6 ks, MEHES 25 PL/RE) 12 L-J /v =F b 2 iiliee 1 G-
(0. 100, 520 K U* 2,700 mg/kg ARFE/H) L7z, HEX 6@l H8%5 L, 9l D&
BRI\ ZA2id Uz, kT, 8 Hiln b G2 Bsa L, 2 BRI Uz, MEMEZ 1352kl )
PR b E U, 23l A il U7 MECI3ATR 7 B & TR 2k Lo, 418z 20 B ICHE
7w MemEUIBH L. st ARG IR - IR SE B OV EAA IR B A i~ T,

BERMW T D508 LT, 2,700 mg/kg IR/ H & GHEOMEMET . 45 & OIOK &
DYMHRFH BTz, S HIZ, FEZIIFREEE ., IR - Sl - DEEEOHEDTHIL,
i PEDOFREH RO K O EIEINEOIHIGBO bz, Fiz, FEROMISHEED
BN BNT0S, REOHEIHENC L oL E 2 b,

BEREOMEORIGHM, ZRHR, = mEE ERBMOFERRICREICL D
FBIIH BN T,

FRIEIZR 3 258 e LT, AFERIRER O AT R G2 L 283 b L
o7, 100 KUY 2,700 melkg MRE/ A B G#EOHE 1 PICHE~1L=7", 2,700 mg/kg
(AHE/ HRGHCEHILL OB XA (1 6) MOYIEERMAE 1 6) Aerbhnl, Lo
L. IO OFTRORERI IR & LR THERETRO ONT, F5IC L5508
CIFELZ LN,

2,700 mg/kg AT/ H L HHAZISN T, BEMWITIKEE, FOKEDHINE DO —fRREIC
WENHL LN Z LD, BEMICKRT % NOAEL I 520 mg/kg IRE/H &5 %2 b
1205, BB OEFRRES) S ORAYEIZR" 5 NOAEL (3 2,700 mg/kg (KE/H &£ X 65
niz, (Z#31)

Q@ HHESMHHAR (Tv k)

HHEZ » b (SD 5%, 33~37 VL/Ef) |2 L- WV =F L HAv % sailRe 0 5- (0, 100,
547.7 X1% 3,000 mg/kg (KH/H) L7z, &H5HIMIE, MIR7 A~17 HETO 11 Hf#
&L, TR 20 BICARE 21~24 VEOREM 275 FUIBA L, AHRERE. BREk. £E17
FRYEE, FECRIIG IS 2T ~T=, £72. BIOARE 12 VCOREMIE B R S,
AR 21 BREE L2tk AR (F) O, EER OAFRIE ) 2 /MEt LT,

547.7 K& O* 3,000 mg/kg AT/ H & RO REMWNSEEH] (i 2 Hil KON 1 6)

6 FEBROFEMN R0, ZET—F2 L LI,
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DIHOITZN, BMBEEHIC LB LB 2 BT,

REMWCRTT 252 - LC, 3,000 mg/kg (RHE/ HF GEICIWN T, JilE, #RE, T
NEEROWEEDTEAL, RERINERS], FOKEORN, 4Tk 8 B OEBEFEOR K OVt
EHEOBMNZRD B,

BERGRHIIW T, IR O REI I 52 X 280 358D Hive o 710
it\ H SR W) OLTYR AR \ﬁﬁefp&tﬁ%r“ﬁé& BN RING IEU\ I BEIRAE
FITRRD iz o Tz,

&“%f@ﬂﬁb% BT, RGO CIRIAR TR, éfﬂéﬁ%&&vﬂﬁﬁﬁ@ '
BAZ R BN IHR DN o T, SAAREE T, IR, R, DBERERAR DTN,
FEHRIIA B GRE & IRBE ORI CE B ZEIT o T2, Fi2, Vﬂﬂ;aa% 22U NT RS
TR, PRAE OYERE I OVE & OIEIRE A A B, 100 mglkg KT/ H & 54E T
| T2 B DFEEIIRDSGHERE & Holge U CATEISHIIN L7223, 547.7 KO8 3,000 me/kg (A T/
H B GRE CIIBBRICA BRI Hive o T, BRBBIER TR, FTELOE R
E@%ﬁ%ﬁowfﬁﬁﬁkﬂ%ﬁk@%Kﬁ%&%ﬁ&%m&ﬂoto

B (F1) (62380 LT, 3,000 mgkg i/ A& 5HEOHAT D 4 Ao
%mewﬁi®ﬁ9ﬁﬁgﬂt@$1%@ IRTE M OV DM HIRRPET R I X R 5 1
RIS T2, BEFLAFOlgea I ClE, 547.7 } 8 3,000 mg/kg A/ H & 5-HEDHE
DORZ, 547.7 mglkg K/ H % G-HEOMED el N OV AR A B2 BN A A H 4T
. 100 mg/kg RE/H EGHETIIWTNOlEZIZ b A BRI bTA BN~ T,

F 7o, F1 OEREN O TEIA Tld. 3,000 mg/kg 8/ H &G REOMES T FHRIKKES
AR TOT T — [ OB & KRR OIE R DT B AT 03, %@ﬂﬁ@&&é B OMTHEN
BRI bR dso T2, 547.7 malkg R/ H R 5REOMET, T FRKKEER
BROWEPKIRFR DIER 338 B ALTZ, 100 mg/kg RE/ H =2 5-HEZ 360 \G'%”" ITFRO LI
IR T,

F1 OAFEREI IOV T, 3,000 mg/kg (8 B 5 58 CIHRIM O B 72 B R 03
SV, ERhR O RT — X OFHNTH O | BINIELENEE X B, 547.7
mg/kg RE/ H & GHECHEDAPEVREL DT BBV D3 BT, FAEMBIMEN 72 < |
BFERIREILE B R Dz, R, IR, AREE R OREAEPE R B 2R 3580
IV T,

FiOHAENR (F2) Ik LTIE, &G E b REITRED b ol
REEMIZIBVCiE. 3,000 mglkg %E/El&ﬁﬁif%ﬁﬁmﬁnﬁﬁ DIRE, 3 A
Ll Z &5 (NOAEL 1 547.7 mg/kg (KH/ H | AFERE)IZx3 %5 NOAEL (3 3,000
mg/kg (AF/H . EIRIC%9 5 NOAEL I 3,000 mg/kg Kf/H ., Fi1 DIFFE - 178K
4% NOAEL IZ 100 mg/kg ARE/H ., F1 DEFEARE /1% 5 NOAEL I 3,000 mg/kg

KE/H EEZ DNz, (B 32)

® HAESMHR (VY
X (JWHE, 13 L 14 TUED) OIFHE 6 ~18 HIZ L-v=F L et % i
O (0, 100, 316 XIE 1,000 mg/kg (KH/H) L. 4R 29 B EYIBH L TR
B N OB DR E I T T B E R LT,
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REMTIE,. 1,000 mgkg (RH/H & G5HHZIBVCTREE, JRiR(E, BMREDOKT,
FEO2 OO, FHEEEORD, ﬁk7}<;@®{ﬂw S OMREHE NN 235580 B vz, Il
FECH, IR, BEREL OERRITBIIA DN o T, FIRCiE, BEITER
THATIIABNI -T2,

JRVECIE, MBIRARTE N ORI XA bR o T, SMRATEIE 100 mg/kg
IRER/ HEGEET 1451 (ME5sIm) . PR ZIE 100 mg/kg RE/ H & 5-8ET 161 (EX
PRI VL= R R . BRI 1,000 mg/kg R/ H#GHET 1 41, 100
mg/kg R/ HBEGHET 3 I, XIBET 3 HlADNT, LovL, ZRHLOHFFIL, WT
AU BB BARBEIME T e < | FRFRERMICIR R SN D 2 End, AR RE &
EZ b,

AR D BEW L OWE RIS % NOAEL 1%, 12k 316 KUY 1,000
mg/kg AT/ H &£ &2 bz, (B 33)

@ HEESMHHER (Tv k)

Zv bk (SD %, 24 ~25 DL/RE) OfHE 17 B~ 21 BIC L-hL=F Ik
W ZsRiile 5. (0. 100, 548 i 3,000 mg/kg (AH/H) L. FEWIAOHAR

(F1) ~OsgBx st Lz,

FEMI T 0 et 22 BHITHIR L, A IRRE O Ellias D W IRAURA: & 20 U7, &
HED Fr MERERS 1 PLIZHOW ISR O TEIRE I A MR LT, Rl &E#ED Fu S 1
VL% 14 AR S (SRR T ) . Z ORI ASEL L 787 o T BRI I X BEALE O 1
It A AR SR, 7 HRAEL S B2 GREL T ), £k, 4k 20 HIZHFUIBI L
7o

BEM T, 3,000 mgrkg AHE/ A 5BV TIHRE 18 H~%3ih 21 H THUKED
A BT BN ONC iR o OFEXT E B DA B 2NN S lz, 548 mglkg (AHE
/B EGRZRBWTIRE 18 XV 19 H THUKEOA E7LHIINNGED Hiv7-, 100 mg/kg
W/ H RO TE, KD BT AGNR- T2,

F1 28 ClX, 548 mglkg R E/ H UL B GHEZISUWCRERLZ OME IR EEINE DR
ERIRINA NI, Eio, HEEE BICHERR O TEIOREITE G- OB I A LR
N7,

Fi i RORREHE, FRERE L SRR G ORBII A BRI T,

Fo IG VR OANBIZLTIE, 100 &) 548 mglkg K/ A KGOS 1 FlOMB IRy
TN BN, Pl OVERIREE CIE, 100 mg/kg (A5 H R G5EEDS 1 HIORIRIC
/N ZRREE, SERE R R OVKEE, 548 & OF 3,000 mg/kg {AH/ H ?&Efﬁim 1B
FEVIZ BT FLEASI A 23 A DI TE DS, WTivh HEKAIET <, &I AL
EE=S Ay WAy

BRI Z BT, REM D 548 mglkg R/ B 55 THUKEOINN A il 2
&M2b, NOAEL 1% 100 mg/kg A5/ H & & 2 Hivlz, IRKIHROIBEEITOWTIE, 548
mg/kg RE/ H 5 5HE CAREIE MO 75“?% Emt Z & 75 NOAEL /% 100 mg/kg &
H/AEEZ DN, 7B, BEWOZIREII I TR - T, (Bl 34)
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(6) EMZHITEHHRE
D EREICDOT
LA =F 03, B MIBW TR0 &2 FONIRA— A S 7208 20 g (A S
ncnd, &E1)

v hDL- B =F o DO— AEREIT, <0.2~2.4 mgkeg (AF/H (<12~144 mg/H)
X 2~12 pmol/kg IAH/H (0.32~1.9 mg/kg K/ H) L #iE SN T\ 5, (BHE 8, 21)

HARAN—A—HYS720 OBAOERE 31.9g KO L- L =F L Z BB OKIZIREE
$5- (125 mg/kg faB H, 5.11 mgkg (KH/H) L7-BROH A F AR 2 AV CEE
Bl ZAILEDE, BARA— AN O HERAIRICBIT S -V =F U A8EE:
DOHENEIL 6.38 mg/H LHEFHTE D ERE I N TV D, (R 22)

Q@ BHSIHERUELNAL
TARC DI U AT DRI L- 1V =F o DD AT D rtdi Iz, (&
R 35)

@ BFEHEERIZDOLT
HN=F o O, KEDIN BT AR—F—% T DB Lo & X5
NTW5, 20720, BOBBRENEINT 2 L RIEEIME T 25, HERROESIZ X
5 L =F L OAEYPEFHIRIRIL, 2g/t FOK 16%035. 6g/t b TIEKI 5%ITiH

V15, (B8, 9)

22 e b (B, 20~36 1%, 17 4) | L- /L =F i % HilEl#e %5 (400,
800 XX 1,600 mg/t ) L. HAEMIZOWTHH L7-FER. 400 mg/t MESRED 5
BiH 1 5 TR OFRERS, fthod 1 TR ML O IR A B, 1,600 mg/t MR HRET
5 B 1 FNCEER NG HATZ, E OMUTEFFT RITA Lot (BIE5)

fdE7e e b (B, FRn Al 10 4) I - =F lalhs 3 HERk &5

15gt M- v=Fr L Tlg/k b)) . 1H2RE) L, BN THRE L
FER. HEESRITERIZA DT, 7 aOB A DN ATRERE K OV REREIZBE 3 5 1
HEALTFHIREIC AT I SR Tz, (B 36)

TN =T AFENKEEE 2 U, R 2 SECNICR TR S s, KERS
FlE LT, KEIZBW T aE LAEZE RS 473 Fla x5 LT, 9g/e MNE% 5
HREERNEES- L=, 6 g/t MBS 1 AR OG- S223, KRAERREE DL
=FUHK Y AFT I AR T DM BERORE D BIZL S LIAMCEWER A
bphoTlz, (B 3)
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(7) SAZRBMERVN-LEMHER
% (HERE(LW), 60 Hiih, {KH 21.3~26.8kg. 24 SA(FEEMER OMES- 2 BA/ED) 1T
L- V=T > % 8 HFNRETR G- (0, 1,000CKEIZIBUNTEER STV D i 8 &
O 3,000 Ui FHED 3 %) ppm) L, ZZRMRRERNFER I 7o, M7k & Ot
MIEAA AR, B GBRME AN B 4 815 KO8 % ICAT T,
EERGRAZIN T, —BIRRE, MR RO L ONIIR AR B C R AT HL &7
S notz, (B 37)

4. EFHEREEICEITHEHE
(1) EFSAIZH T4
EFSA Ci, 2012 4EI2, L- V=T 0 XL L- IV =F A AREEIZ DU CEHE LT
BO, ZNBIZHOWTE ADI KON UL (F5%E S TWZRWAS, R (10~50
ppm) TOEERRNY E U TCOEMIL, SERRMERD 1- v =F AR 2 ARNE
FNZHIN S ED O TIERW SR L TV D, (BHR8)

F72. b FOREMEHBROFEENS, 2 g/H (33.3 mgkg (AF/H 7) O L-HL=F
CXITENEFRETHD 3 g/ HOD L- IV =F AL OB OW T2 TH 5
Rt LT D, (B 36)

(2) BARIZHITSEHE
2002 4EIZJEAFEE BT, L- v =F 0% TERLARIRES R 2T H L
PRV B &I L 22V A (FATED U A~ @ 3. 2o ((LF/ES) |
IE SN TR Y, RS TOFHMRO ST 5D, HHICY > T, HEE
BLAWEIEET D L & bIc, HEE ~OFERLEZEmUNAT) 2L L EnTn5,
(2 38)

. BRAEEFTZEE

L- V=T ATAERICHERFEER Y TH Y . BREIEIRO I F a2 R U 7~
HECET 5, BICARALREE N DER S DIF, T, BiEE COESGRIC X
DG S ND,

L- BV =F  ORMMEN Lc BARANO—BEEGEIX 0.77 mg/kg {KH/H EHEE S
TEY, ZOERET EFSA (2B Tt FOARMERBROEE» AL, BIEA
MNHLIIEVHETHD 2g/H (33.3mgkg (KT/H) L 0K, £, BKiCL-IL=
F o ORI & LT L2 2 812 L 5B NEIE 0.1 mg/kg K5/ H L HEE S
NTn5, 512, EFSA TliE. L-h=FOFEFANEE (10~50 ppm) TOfAE
W & LTI, SPEmE RO L- L =F ABBUE 2 AE BN S8 %
HLOTIFRRNEFER LTV D,

7. b FOROBERBRICIBNT, b FOBEICRT D L =F L OWII T

T b FOKEL60kg & LTHEH L,
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Hi2g (33.3 mgkg (KEH) CTRIFMLTW5EEZ LD,

INHDZENS, BAENLTE MR LIV =F U I ERT 5 2 &30
EEZBND,

Fo, AL =F UTEARIZEBNT 2002 05 EILPIRENRATEE 9 L
R &0 CORMPRD LNTERY ., L =F U EE8rBMIC OV TEFOR
PFEICBIT 28E LD BTN,

bz &b, L =F 0%, BHEIRES KOS & L ClEFiEH S
NDBRDIZHBWNT, BEMIZERE T2 Z LIk NORIEEEZRZ: 5 BFho7enZ LA
HOLLTHDHLHDEEZBND,
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CRlR 1 - ACEIRERE)

&R H PR

AC O7vFN-L-T=F>

BB y7FaE AL

BC O 7 FNL-TIN=F >

PC Ot =L =F
TMAO FUAFAT I -NAFVR
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GAl#R 2 - BEIEFR

&R AR

ADI — BEEGETA &

Alb TIVT I

ALP TNV RAT 7 H—F
AUC M AFE R R RE — R HhAR T rrif
BUN IR E TR

CL JIVT T A

EFSA KR B i 2 i B

GFR SRER AN

Glu T2 —A

Hb ~NEZubEy (MfER) &
HPLC ERRE I a~ N7 T T 4 —
Ht ~~ 7 Uy ME

IARC [EIBRDS A SR RS

Kel VB ISR K

LC-MS/MS Bk a~ 7o 7 4 ——4 7 NEEGHT
LDso VB E

LDH FLERN K SERESR

LSC WK v FL—s gy 2—
NEFA BRI

NOAEL st

PT =0 N = I IS T

T TR

T12q IR DTE I

T8 VHIFADTE R -8

T.Chol ol 2AT7Ta—L

TLC HEsa~ NI 7 40—
TGL N ZU&Y R

TP g

UL TR FIRE R

vd IR

WBC H I EREL
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2—7 F—2A, 2014; 1-32

EFSA: Scientific Opinion on the safety and effeicacy of 1.-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, ROSHEE, SEER, BREHE: B v =FoffkNEn F 1 W)

7w MBI DI - 7540 - AREREONT R, EIELAFSE, 1988; 19: 324-340

IRRRESE, TRRREDS, WIS, SRR HE(bh v =F okNER (8 3 H)
HEAC I N=F 0D Z7 v MIIT D EkeeE - G-RFO RN E. R ALHTE, 1988 19:
350-366

IR, A, HETER. ALV AR =F o ORNEMR s T v RO
A RNZBIT DA ERELITIE, 1990; 218 80-87

MER, PERZ, GEHER. BEREE HEL IV =F o OfNEs GE2 ) v
— 7 NVRIZIT DI « 4347+ AR NS R, EELFSE, 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

Harper P, Elwin C E, and Cederblad G: Pharmacokinetics of bolus intravenous and
oral doses of L-carnitine in healthy subjects. Eur J Clin Pharmacol 1988; 35: 69-75
Evans AM and Fornasini G: Pharmacokinetics of L-carnitine. Clin Pharmacokinet
2003; 42(11): 941-967
Fischer M, Varady J, Hirche F, Kluge H, and Eder K: Supplementation of Li-carnitine

35



19

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

in pigs: Absorption of carnitine and effect on plasma and tissue carnitine
concentrations. Arch Anim Nutr 2009; 63 (1):1-15
. Owen KQ, Nelssen JL, Goodband MD, Tokach MD, and Friesen KG: Effect of dietary
L-carnitine on growth performance and body composition in nursery and growing-
finishing pigs. J Anim Sci 2001; 79: 1509-1515
. Owen KQ, J1 H, Maxwell CV, Nelssen JL, Goodband RD, Tokach MD et al.,: Dietary
L-carnitine suppresses mitochondrial branched-chain keto acid dehydrogenase
activity and enhances protein accretion and carcass characteristics of swine. J Anim
Sci 20015 79: 3104-3112
KR BERMICBIT DI =F O —HIE, Ak, ARTRARENT O
T—. BT, 2012; 34:275-280
By NS L V=T | SRR E R A E R, L V=T 1T
DN T ORGSO Ek FEAFR)
PR, MBIEE, FnmE: (L V=T O RIFVEICET D50, [EIRALAFSE,
1988; 19: 522-528
FREEFE, fIEE: HE b v =F D~ R UYFICEIT S AR R EK
nnAfF7E, 1988; 19: 446-453
FCHIES, [IFSCE, PVIRFE—, BEEMR, FnlEE, JAsEL HE(b v =F D F
v MBI oatimtaR. ERAITIE, 1988; 191 191-196
THEE, TR, #2a I, AlRfn-, =NEF, PEERG: Bt hv=F>0 10
Hin, 22 Hilin L O8N5 i 7 » MZdsT 2 itk mtalin. PRIEMLIZE, 1988; 19: 689-699
I, EHEL SulEss, TigE, M — HEEAS: BtV =FrDZ
v MR 2 MR, ERMFZE, 1988; 19: 197-220
SRR, ORATE, PR, AR, TO&RAIRE WEAERO ik =Fror
— 7 VRIZBIT Dl R R, EELTIE, 1988; 19: 244-260
THEE. O, FulEsh, (HFCE, VR mRERD: Bk L=F D7
v MR o EMEmEIEER. ERAIIE, 1988; 191 221-237
SORRER N, RHTE, AT, PR A, PEAREIE, ERER O BRI =F o0
BNV RIZBT D18 rmEAER. RALAIFSE, 1988; 19: 261-281
BAEIESC, AR, IR, P — BEER, RS HED v =F > Otk
AT OMHRYIIHE OB 52 L2 7 v MBI 24, EIRMISE, 1988; 19 454-
464
AR, LR, THEUKE. TRINER, B50R07. B —F o B v =F
DOREHFEGIC LD T v MBI DI O BT GER. ERMIT5E, 1988; 19:
465-489
SREPEL IS, g RERE, IRERDE. BEEEHVE. STRKKEE b HEft v =F
DT FIZIBT D BRI Gk, EIAAITZE, 1988; 19: 510-521
BABIESC, 1 NBk—. R8s, (WF0E, MEF—, HEERG: HEfkhv=F 2D
JAPERI R OHINC L 5 7 v MZBT 2B, AT, 1988; 19: 490-509
IARC: Agents Classified by the IARC Monographs, Volumes 1-108. IARC

36



Monographs, 2013; 1-34

36. EFSA: Opinion of the Scientific Panel on Food Additives, Flavourings, Processing

37.

38.

Aids and Materials in Contact with Food (AFC) on a request from Commission
related to L-Carnitine-L-tartrate for use in foods for particular nutritional uses.
EFSA Journal, 2003; 19: 1-13
2Py NS LV =F o SERNIWTE EREH SR L v=F
DRz AW - figgaln RBmsE GEaR)

KSR IRERN R A L 72RO KA, &Il L7 ARE (FAPER | DER
D PLNDYLEIZ DT (K 14 42 12 A 25 BAHT RIS 1225001 SRS B
2= 38 S A PR A MR R )

37





