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FOFE—H b—RAr) WTERESND A X 28T 5 BRI TR Sz 1,3-7 )
VUF VOB ATV THD [3-= had¥ 7 rmN—/ (3-NOP)| (CAS No.
100502-66-7) 122V NT, FalEHAINHE E2 A GRS 2 O C R Sh R R B A 4 S
L7z,

P W RBR AR L, ANENRE (w02 T b, ), FRE (). BisEE &
PEFE (T v B, RN (U A, T v b A X), BEBEELR OB AME (T b)),
AFEREENE (T b, UYY) TS,

(RNENERRER M OFRRIBROFE R D, 3-NOP [ZEMWIANICER SN D & N
A, K 1~2 FERRICIIRE LTI F 2 O S e < 72 %, RATEMIAN Tl
M2 (NOPA). M7 (HPA) 34 S, 2 b0REILT v P THIRO LN TN D G
DD, M2 1% 3-NOP DR & LRl AEEA 5D 2 L e, SrEMZ N L CADMERT 2% 0]
REMEZ BB REWEIL 3-NOP KU M2 Thoh EEZ T, £l-. M7 SOREWITAER
WIZIEFAE L, ZeMEIRREDH DA TIER o710,

BREMRERTIX, 3-NOP 13 in vitro O/MEEROFERNBHETH > 7203, in vivo D
IINGEIR Z BT DO R TOREBRDOFERP VTR BRIETH ST Z e b ARIZE -
TR E 7p A BTV ST Uz, E 72, (M TH 5 NOPA I 1n vitro D1EIRZ2
SRS BEABRDORE RN TH T2, invivoD T VAV == 7 T v MW BEF
TN RAIR 2 B0 2 OO TOFROERPNTNBRIETH 722 &b, AR
Lo TR L 70 D IBREEZ 72 &l L7,

R ERER T, HEORTE N OFE I LR oDt S OAHTE B DI I NS 75
Wb, MONKE T OEEIEDIR F A DTz,

FERAMRIZIBN T, + 46805 - 225 RIEFSERIES 2580 H L7223, 3-NOP |34
RIZ & > CTRIE E 72 A BRaET e I S - 2 LD RIS 72 0 e 2 3% E
HZEITRHETH D EHE R T,

2 IR ETEEMBRCIX, 100 mg/kg (RTE/ H &£ CO& GREOBEN) I VLB O %K
RE, A FRRGPRPIT WL OVESHAR | R L P G- B U 7= Bt BN o b e o e, 72,
TR I, AR b o Tz,

7 v MZ3-NOP 245 UT-BRICBIEZR SR ENE, (S TH 5 NOPA TR 5
NHM, HPA TIHRRD LR WEE X T, F£7-. 3-NOP OIENEIREREROFER) G, 3-
NOP [ ZEAN THEHCMIREH S D728, FuiBamEE L NOPA Th 4 ATHEMENE 2 i
770

3-NOP D& fdmMalRIZIV T, mIEEEN RO bzl OfR/ N NOAEL (X, 7
v b a2 52 JEFHENERMSUR, 104 I IEFRE R O DS AMRRERIE DN 2 HEAREE
NEEMERRBRD 100 mgkg RE/H THo72Z &b, THRZIRILE LT, 2425100 T
BrL7- 1 mgkg f&AE/H% ADI & L CTRE LT,



[. MR EREAMYIDOEE
1. A%
FEFDOSRAR K 77 DMOBF T Ok RO O A & 2 OHIE)

(1)
2. —fg4
g 3= hratFr7rm X/ —u
%4, : 3- nitrooxypropanol
(1)

3. ¥4
IUPAC : 3-hydroxypropyl nitrate
CAS No. : 100502-66-7
A1, 2)

4. 7FR
C3H7NO4
(R, 2)
5. HFE
121.09
=1, 2)
6. BER

(ZH1)

7. BAROFBRRUMERKR

J=hruFdXr 7, —)L BNOP) X, FOFHE—F (b—2A) AWTEKIND A
2 EHRT A B TRIR SN 1,3- 7 a/_0 DA — L OFEET AT IV Th 5,

A B ATREBENRAT A200—>T, EOIRBNFITFLIRFED 25 5 L F DL T 5,
FOBKTIZIIA Z I EENLTERY  KEO A & AAHEEED 26%03 FOBERICE 55D
LEDLINLTWS, (1, 3)

1 IThHhnE] W), ToRnz L,
2 BGhRA A 1L, ZBbIRE (76%)., A X (16%)., (b _2HE 6% MOT7arHA (2%)
NEDOFERZ HEDHTWD,



AV IR OFHER Y & 55— H N CRBES B C, HERIEARNEE (VFA) R OVKFEEAK
T 5. KRITHE -HARDORAZ L pEANMEOKRRIZSLE R 2 =R L TR S LD,
FOBRTDAZ AL, A X FEATHIBEIC KD A X2 ARG ORI T, A
FILAf#E M (CH3-S-CoM) 23Miili#E B (HS-CoB) &g 2 2 & THhEMRESND, 2D
FOSE, A FVAEESR M EciEE (MCR : methyl-coenzymeM reductase) (2 &~ Cfi
s (1),

3-NOP |Z, MCR OIEE TH 5 A F/LflER M ITHEE L L CnA Z &vB, MCR
IZFEA L. MCR OFFMEAFIET D Z & TA X L OERENHIT S, (BHA1, 4)

[ENTIX 3-NOP Z&H T 28 AEENIAR SN T LT, NHEELE LTof
Mbiavn, (1)

KM Tk EFSA (2B 2 ZE MRS 2021 4RI T L. 2022 4RI S AEM) ~D ik
Wi e UCTHERPERO LTS, iz, 77 VR OTF U TliE 2021 FIATE)~
OB & L TESRO TV 5, (BH1, 5)

A, 3-NOP (22T FEMOKEER D 22 2 ME DO el M ONIE OUGE B9~ 2 VA4

(HEFn 28 HiEALE 35 7)) 5 2 2555 3 THIF TN EE 3 4858 1 MOV 2 HOHUEITHAS <
SRR & L CORRE NS SRR O SN ORI 2 ET 5 Z L & Lie, Z
MUSHE, BTS20 b R TP ORI OB E AR 5 AHl 256032 ST,

H1C. SOy’
\S/\/ il .
CH3-S-CoM MCR 3
et N\
U I P"i CHy
- CH, + S N/
H CHy -— . OPOy"
HS N\)-__-H o Coy
\/\/\/Y  Sope
o Co, CoM-S-S-CoB
HS-CoB

1 AP UPEANEIC XD A S AR & O 3-NOP OFE R OIS

I. ReMIZRHIHMEOME

AFHIE T, BBHRI O ERE HFEE RIS A BT, 3-NOP DL IR D HIA 2
LT,

R DL OHEEREEITBIHE 112, BAEMSEISFRIBT 2 IR LT,

1. RNBHREEAER
(1) AREESER (S v b, BEEREFROKRSE)
Z > b (Wistar Han &, 8 ###n, FIKE 301 g, HE4 D) (2, [3-14C)H%Eq% 3-NOP



% HAEEHRR DB 5 (505 mglkg (K8 L7z,

e 0.25~48 IRtk (2 ik %2, $&5- 24 RN ONZ# - 0~24 IRtk &k O 5 24
~48 FFRIA I R YR ZERIL LT, F70, &5 48 IR IZH IR L, FARRSE 28R L
770 BRELU7230BH T OFEHEE R . i TE HPLC, NMR K TYNLC/IMS % AT,
HIE LTz,

{RNBHRE R T A — & DFERAFK 1 IR LT,

M OHENEEL, $eb- 1 FFE%IC 592 ug 3-NOP M&/g & NEZ R L., #&5-
48 FE#%1213 27 ug 3-NOP 4 B/g l2ib L=,

3-NOP #: 5% DRICROFEREZFK 4 1R LTz, (F4 13 [1. (2) (3)] off
3% 5]

e 0~24 BFEE ORNIR P ~PEE S 7 e e 3% 5B 17.6% T, #4524
~48 I DTl 0.3% Th o7, $54% 0~48 K] DI FfEHh ~HEt S v 7=k
FHEMEII G- BD 2.3%DIH ThoTe, ZOM, 58D 5.5%DEHEMEIL, Mk, N
RO — 7 3B AN EFu, BEED 0.2%IXFIBRNAEITEE L T, KAk
D> BN ST HEHEYEY 28% Th - 72, T OFER, 3-NOP D% [T
EIRD T EIVREE N,

b 48 R OFRER T ORFEHEME 23 5 1R LT, (5 I2IFRBR[1. (2)(3)]
DFER B OFFD)

i & b =ETH Y | Fe W CRIE, BIROIETH -7, TR, ki ORI CIx
METH -T2,

PRAZIIRZEILAR (0.1%A0H) L 8 o OREMWNA LI, RSO 5> H 7 5idy

(M2~M8) M[RIE SNz, EERHEWIIMT THY . RPORIEHELED 47 5%% &5
O, HEEDT12% Th-o7T-, (ZH6. 7)

#1 7w MBI D “C 1Tk 3-NOP & 54 DA FRIKNENE T X — 4

IRT A =5 (BAT) FEHE (n=4)
AUC o048 (ug 3-NOP %X h/g) 3,856

AUCin (ug 3-NOP 4 & X h/g) 4,571

Tmax (h) 1

Cmax (ug 3-NOP 4 &/g) 592

Tiz (h) 21

(2) AABREHER (S v Q. BHEREFIEORE)
7> b (Wistar Han &, 7~8 i, K 233~265 g, M2 L) |2, [3-14C]HZq% 3-
NOP 7% Hi[nl5@iil#e 1B 5- (506 mglkg (KH) L7z,
Pe b 0~24 FERITR AT L R &, b 0~8 Wi L UM - 8~24 Witk I %
LT, F70, #6524 FERIZICHR U, FHARSE 280 U7z, BRI L 7= 30RO BURTS
Ma . B HPLC, LSC., NMR & ONLC/MS % FVTabr, HIE L=,

3 HHAE - MRS A B Y BRONFRIED Z L B2 — A LS CUTRIL, ),



3-NOP £ 544 DENCRDFER AT 4 1R LTz, GR413EE [1. (1) (3)] Ok
Rb D)

P 5. 24 Btk BT, 50D 88.8% AR YT A HEHEMNEIR S, ZDHH
B H-ED 77 4%\ FEYS T2 TGN CO2 & U CTHRIE S vz, S EZ A3 D it
WEDIEE A E1T 14C02 Tho 72, 3-NOP D COr ~DIHHNLIE T, #5 8 Hifik £
TIZ 64.3%, &5 8~24 B4 TlE 13.0% 013 5 & L CHrE &Sz, T ofh, JREOEE
FTIIH % 9.8% KN 1.2%, KL T —H 2 TlE 7.7%. BIEHAEY TiE 0.5%) s
Sz,

R OREEHEEZER S IR LTz, GESIWITEER [1. (1) (3)] ofER LD

s, AR M OV R ONRIZ & < . AL B OB CIHE~ 7=, (M5, 6, 8)

(3) ANERERER (T v Q. HEREFIHROKRE)

7w b (Wistar Han &, 6 #i#5, PR 302 g, #E3PL) |2, [3-14C]HEqHk 3-NOP
Z AR D #5- (505 mglkg (AH) L=,

BehA, 2, 3WFMBRICE 1 L2 LR L, Mk, RMmEZsRIT 2 & & bic, E&FET
DFAF R OR AR LT, BRE L 723 BH O S % LSC, i HPLC, NMR &
NLC/MS Z W Tolr, HIE L7z,

3-NOP FEH4DRIHEDFEREF 4 R LT, GFE412E:8 [1. (1) (2)] Of
Kb D

Beh-1, 2, IWMRZICEIT DR S - BEHEMIZELE4 88, 78 TN 58% T >
7o PEH1EORFRRGEICEE D [BICEROWR L, FEMEREMOLERIZ L 2 b o L ik S
iz,

FHAR P ORBUTEEAZ R 5 1R L, (FRS5IITEER [1. (1) (2)] ofiR B

B B ORISTIIR 2 o < A FEEAR H ORSAUR G e ONMAE R OFSIGHE ML, 5% D
IR & &SI Lie,

BRI ORISR 2 LUK 3 IR LTz,

MFFOEELRRET M2 LOIMT TH Y, F5 1~3 FE%O- T, M2 13 61%
25 10%IZED L, M7 13X 31%0> 5 53% 28800 U7, AFigdmHE 2 iR 2 bR 3R &
NWiginolz, $H% 0~2 RICIIT DR ORI S A2 BETEEX 13.7% T, %2R
KEDIEIM2, M3 KLTIMT7 THY ., 1T 20%, 1%L TN58% CThH-7-, £7=. b
BEDO M4, M5 LTYM6 A 672,

BN O LB BEHEEE IIREAETH Y | 5 1 KO3 K% TEnER
84% M N 87T% T o T, /NENEH O EERFHIT M3 KLOYMT TH Y | REIKRIE
4%AKm CTh-oTe, 2. TOMORF E LT, M10, M11 XTIM12 A6, B
I ONERS TIE M7, M8 LINMO 73 B e 3, REAUIKIZA HIe o T-, (BHR 5,
6. 9



#£2 T MIBITH 3-NOP 5% OKFEH OEIE

R ENTE =210 T5%) (%)

(37 1 A i LR
1R | 20FFIER | SWFRIER | 1 WifIR | 2 R | 3WFHIER | 0~2 R§fH]

REALK 1.2 - - - - - 1.89
M2 60.8 28.8 9.8 0.8 - - 19.73
M3 14 - - 3.5 - - 11.05
M7 314 60.9 52.8 27.6 26.3 8.6 57.83
M8 29 25 52 1.7 7.7 26 3.01
M9 - - - 22 43 74 -
KIFE |1 |24 4.8 27.0 11.0 19.3 36.0 1.70
a 2 |- 29 52 15.9 16.5 13.2 -

3 22 1.8 55 1.81

4 19.8 13.6 14.8 2.98°

5 - 26 8.4

6 13.8 8.0 3.6

7 1.3 - -

a 1 RIAE MG AR Z BV TIEANR]
b: M4, M5 KU*M6 O&EFT

#3 T v MIBIT D 3-NOP K HEDIHLENEY T ORFENEOFIE

R ENT-E =214 T5HE) (%)

@ | BNEY /NI BIANEY RIGHNE)

7 1HF | 20F | 3WF | 1KF |2WF |3 | 1WF | 2WF | 3KF | 1HF | 2KF | 3HF
itk | WM& | fltR | WIgR | itk | IR | IR | TR | MR | FER | IR | FE&

K| 678 [ 294 | 465 (14 |- 27 |- - - - - -

et

M2 |13 |31 - 100 |17 |- - - - 2.0 - -

M3 |- 72 |- 94 | 248 | 114 |- - - - - -

M7 |30 |75 |49 |332 392 [340 |203 |242 |16.7 [205 | 146 | 146

M8 |43 |51 14 |- - - 92 |42 7.5 4.8 20 34

M9 |- 26.6 |- 03 |22 - 38.0 | 400 [ 236 |191 |17.8 |23.8

M12 | - 16 |- 1.3 |46 30 |- - - - - -

KIA| 4.1 85 |07 |33 |54 17.0 |- - 20 04 22 -

£

10




#4 T v MIBIT 5 3NOP #&5ZOEIR (i GRICHTDHR) (%)

RER (3) 7 FlBRO (2) 7y FlRQ@ | (1) 7> MO
(n=1) (n=2) (n=4)

BEReS | 1 REfR | 2 RERTR 3 REfHIT% 24 Fifiit% 48 IR5ft
FE/R 1.76 17.51 7.50 11.38 20.62+2.93
A ND ND ND 77.45 ND
KM - | 57.46 41.73 19.18 7.75 5.53+0.30
T —J A

BIENEY | 15.89 9.28 29.20 0.48 0.23+0.02
Rl 13.26 9.14 2.50 2.26 1.61+0.24
KaEIeE | 88.37 77.66 58.38 99.31 27.99+2.71

A E AR
ND : 57— L
#£5 T v MBI D 3-NOP L% DM O HGHEM (ng 3-NOP 4 &/g)
R (3) 7 Fillr® (2) 7v MO (1) 7 v kO
(n=1) (n=2) (n=4)

AIERER | 1 el | 2 iR WML | 24 Wefl 48 IR
Aifil 534 379 122 48.7 25.3+3.4
ik 713 521 156 68.8 26.6+3.2
PRI ER 435 292 68 39.9 26.8+3.2
I 628 490 380 184.5 139.6+16.4
X i 827 666 577 118.4 716+2.8
Rk 667 323 146 159.3 113.9+28.2
et 436 317 121 90.9 50.1+8.8
LG 464 337 121 47.4 33.5+25
ik 371 304 74 24.8 31.2+3.1
it 386 307 113 79.2 426+2.4
Tkl 350 300 246 71.6 36.4+11.3
e i 446 353 143 88.2 54.8+3.8
=il 81 70 164 58.9 23.5+8.3
Al 332 241 84 42.4 27.1+53
FEH 328 282 83 34.8 22.9+0.8
FER R | 148 98 54 61.1 25.6+6.1
AITNZIR 347 213 316 79.0 63.0+4.1
= 1,036 411 378 772 59.7+7.1
/Mg 655 525 184 1215 53.0+8.3
B 398 330 152 73.7 443+49
FERGIERS | 406 416 247 67.4 40.9+6.5

11




J1—71 A | 340 234 99 44.0 30.8+3.9

Bl 381 ND ND ND ND

SERE AR A
ND : 7—X72L

(4) ANENRESRER (T v @, BEEIRUY 5 AMR@GREORE)

7w b (Wister Han 52, 11~12 #Hln, A5 176~398 g. MEMER- 2 3% 4 DL/RE) 1Z[3-
14C1E5k 3-NOP % Hin] (50 Xi% 500 mg/kg fA5E) Xi%5 Hf#H (50 mg/kg IKE) HaEilft
A5G- L7, #5451 T 48 Kl ok, FEROYR, MR ONZ AR K& OVMidac
BT DR HGHEEARIE LT,

FERRH DRSS 222 6 12, BRSO RIEE R 7 1R Lz,

50 mg/kg {REE A BRI G- L7-REICIW T, &5 48 IR ORETIE, RIFEICRIT 2k
SHEMED b E <, BT, R TR, B MR, BERS (B . miSZAR. R, R
i Cdb > 7z, & DMK Tl -h ORBEHE DO BRI IR T o 7o Tl
R I DIRENEE e b i < o FEV T, B, B, e, DRSE. Medis, MR, A
PElig, 7= T db o 7o, & OAOFARE TIRM s F O BEHEEOBAEf T TR T > 72,
5. 48 Wifl14 & CITMEEZ N 2R 582D 78.7 KT 80.1%M R~ 4.8 K1) 6.3%7%
JR~ 1.5 BV 1A% EEA~PEI S, B —h A TRMEEZNF 3.1 XN 4.4%TH-
7o FRIEMRIZ91.1 KTN95.9% L 7eo7c, KEM/ TG 8 Rl £ TlcHRit s iz,

F72. 500 mgkg AE A H[AE G L7 CH REROEIEZ R L, BRI 0T LT HeH
TEVE I AR ED 7 T,

50 mglkg RE A 5 HREHR G L7-BEHCRBW T, ik 5 48 Btk O/ECIE, BB RIT
DABHENEED e b @ < . VT, AT, BN, EBE. MOl miSZRR. MUE. ENE. .
R R TH o7, OO TIRi i ORBEHEE OB IR Th o 72,
METIE, BIBCRT DR BGNEME S R b < L eV Ty OB, MBS (B . AT, s, A
IR, g, BHE. . g CH o7, OO CIImaE - OREEEE O AT X
IR CThH o To, Bk - 48 Rl & CITMEEZ N Z IV 52D 68.3 LN 70.7%3 M
K~y 6.4 LTNB.9%D3 R~ 2.2 LN 1.5% D HA~PEME X1, B — 0 A TIIMEEZ L Zi
3.6 KU 3 5% Th-7, FIEINERIL83.1 LTN84.6%E IroTc, KT 8 Kiftl#g &
TlTHR ST,

3-NOP DOHEMHZARHENREIZ, 3-NOP D 5- ok UM Hn I DS BN N MEREZE1 XA &
Nighhotz,

500 mg/kg A Z H[A[H S L7-BEORER D Tmax 1L 45 70 E BE ST~ (B 6. 10)

12



#6 T MMIBITH 3NOP HEI XL 5 HIFHBE% OMEGHEME
(ng 3-NOP 4 &/g KHk SUINEW)

# 5 & |50 500 50 500

( mgkg | (Hi=) (B[e) (5 AR (B [m)

EN=EVSD)

Fh51% 48 5[] (n=4) 48 5[] (n=4) 48 I5f] (n=4) 185 (n=2)

PER i3 i3 s i3 Vi3 i3 Jic: it

Bl 19.45 | 156.37 12847 | 109.63 | 51.23 57.03 398 357
+502 | £323 | £50.10 | =26.21 | =£18.58 | =16.53

Bl 14.25 | 10.01 114.02 | 81.09 34.11 21.32 338 351
£225 | £1.79 | 3454 | £1522 | =753 | £2.50

L LR | 5.13 ND 40.70 ND 18.20 ND 151 ND
+261 7.19 +£6.93

Bl (&) | 845 2.01 19.22 17.94 13.12 34.09 62 86
+9.95 | £058 | +=5.81 +714 | +£6.70 | £35.72

(Ll 4.50 3.30 34.33 28.44 14.17 12.71 358 438
+0.72 | =060 | =2.01 +204 | =419 | £1.81

ik 10.87 | 8.54 94.21 72.74 34.80 30.01 636 865
+1.03 | £1.84 | =274 | =527 | £742 +245

HT ek 12.64 |8.52 93.65 64.44 34.92 32.29 655 616
+3.16 | £1.84 | =329 | £553 | £934 | £224

Jifi 7.23 5.59 53.67 40.58 18.70 20.74 494 500
+155 | £1.24 | =467 | =4.31 +6.61 +5.14

A 3.38 2.52 31.65 2412 13.44 10.24 201 233
+105 | 014 | =550 | £126 | =1.12 +1.33

i) ND 7.37 ND 58.63 ND 35.65 ND 372

+1.02 +11.03 +15.54

TAelet 7.60 5.00 58.21 48.85 20.03 21.56 471 480
+231 | £089 | =188 | =5.21 +344 | £6.90

[FUNVALS 8.31 ND 77.22 ND 24.58 ND 299 ND
+5.04 +15.00 +238

e 8.24 6.71 65.00 52.72 22.92 20.12 375 406
117 | £125 | =421 +6.04 | =384 | £1.77

FEH 293 ND 26.35 ND 10.52 ND 192 ND
*£0.52 *£0.49 *£1.69

i 8.97 6.59 87.33 63.84 28.52 27.72 385 434
+083 | £159 | =416 | £9.05 | £538 | =7.22

= ND 4.64 ND 44.29 ND 13.54 ND 488

+3.22 +21.35 +278
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&) 5.78 4.30 61.26 46.42 15.24 13.65 6,426 4,498
+127 | £062 | £6.35 | =543 | =453 | +2.49

HNEY | 0.63 0.22 4.36 2.33 1.93 1.13 3,402 1,593
+025 | £0.07 | £248 | +069 | =054 | +0.32

/NG 9.29 7.44 68.11 45.01 18.05 17.71 642 568
+235 | £369 | £6.38 | £8.869 | 596 | +4.23

NIGENEY | 5.15 3.54 48.50 29.45 14.45 11.16 599 597

7] +066 | £128 | £920 | £561 | £526 | =145

=1 6.10 3.04 34.86 22.90 10.79 11.24 129 184
+1.76 | £1.38 | £287 | £273 | £501 | +=1.00

HHBWNE | 2.30 0.87 13.52 8.77 3.19 2.81 155 122

Y +120 | +022 | =503 | +159 | +0.72 | +=1.04

N 6.16 3.76 45.88 38.08 14.38 10.64 283 213
+176 | £1.31 | £513 | £7.70 | =381 | +£2.39

KIBWE | 2.24 0.86 12.82 7.90 2.36 2.68 107 48

Y +1.15 | +028 | £5.10 | £2.02 | £049 | +0.75

1 5E 7.03 422 51.92 34.47 14.42 11.68 467 583
+045 | £095 | £3.19 | £484 | £402 | +1.62

Afn 3.90 2.90 30.67 23.33 10.72 10.07 349 460
+061 | £067 | £055 | £250 | +3.22 | +0.76

S AR A

ND : 7—X72L

£7 T MBS 1UC EE 3-NOP HIELL N5 HRME R

(e GEITHT D) (%)

% 5 & |50 500 50 500
(mg/kg & | (Hi[E]) (H[=0) (5 AR (H[=0)

#H/H)

e 4% 48 H¥f] (n=4) | 48 IKffi] (n=4) 48 K] (n=4) 1 K] (n=2)

ezl HE i3 1k i3 1k il 1k i3

JR 63 |48 1.3 | 1341 5.9 6.4 ND ND
66) |(53) |(121) |(154) |(7.0) (7.7)

&304 1.1 15 1.3 32 15 22 ND ND
11 @6 |(14) |38 (1.8) (2.6)

P 80.1 | 787 |735 |617 70.7 68.3 ND ND
(835) | (86.4) | (78.9) |(723) |(836) |(822)

br— 0.2 05 0.4 19 0.2 03 ND ND
02) |05 |04 |22 (0.2) (0.4)

PeltpoEr | 877 | 855 | 865 | 79.9 78.3 7722 ND ND
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©14) | ©@39) |©@28) [©@7) [©@286) [©29
ikl 5.8 4.0 4.6 3.8 44 4.3 42.9 47.0
s | 60) | @44 |69 |45 |62 |62 |@E11) | 680)
HILENE | 0.4 04 0.3 0.3 0.3 0.2 18.9 13.8
) ©04) |04 |04 |@©04 |04 |02 |@69 |00
dES 2.0 1.0 14 0.9 14 1.2 8.5 8.2
21 a1y |as |any  |an a4 @21 | @19
T 95.9 91.1 93.2 85.3 84.6 83.1 70.2 69.1
O PIFRRFHIRT 2R (%)
ND : 5—&72 L

(5) AABREHER (T v MO, b2 BREEHIEOKRSE)

Z v~ (Wistar Han %, 68y, MErER 20 PU/Ef) 12 3-NOP % 52 B shklFe O 5-

(i : 0, 25, 50, 100, 300 mg/kg {A=H/H, #: 0, 50, 100, 600 mg/kg AE/H) L.
PeHBRAR 1 BRI ONC RS- 26, 29 KON 52 il k(21T 2 W e e 5 1 BERFI#Z o1 h M2
REEAZJE, g U, 7eds, ARBRITEMaERER (52 Bk N#5) &I T L CEhE
iz,

FHER IR T R E TS 1 Rz o M2 JREZ K 8 12, #4529 H#ICEk
I AIRNEIIE T A — 2 K QIR LT,

PR 5% NI T M2 PR FH- L. 5 0.25~1 IKFf#%1T Cmax [ZEEL
7o FTo. M2 IFTHECONTHEIE &AL, Hd Tl 0.198~0.563 IRFfH], HECIE 0.301~
0.587 IRFHI T o7, Tiast 1X 2~3 FEREIOHFIPHTH 577, Cmax X O AU Ciast DfEITFE G- 24K
FENZZAL LT, WT OG- EREIZBW TS, 51 BRIFONZER G- 26, 29 K TN52 i
BREAIZ T DR E P 5 1 B O M2 JREEIIZIZR U Ch 0 . FBREITAE L0
LEZ BN, 77, Conax XONAUC OEIZHEREE T B~ T-, (B 6, 11)

#8 T v MIPBIT D 3NOPKHZDMS M2 #E (ng/mL)

Feh& PERI | BUERE A
(mg/kg 1 H#% (10 P/ 26 e (10 Y/ | 29 %% (3 L/ 52 % (10 1Y

{RE/H) 1) #F) ) )

25 i3 78.0£37.8 59.5+31.5 93.6£57.2 41.7+24.6

50 i3 251171 299+248 143457 193141
il 1831130 186173 197£39.0 243+163

100 1 1,000=505 2,110£3,720 840+519 1,930£2,980
il 615+353 680+320 615+363 583+254

300 1 51,100=29,200 | 90,200*=35,100 | 81,600+66,500 | 123,000+37,100

600 il 146,000+57,900 | 178,000+ 432,000+ 195,000+

110,000 191,000 126,000
I fE = AR R
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#9 T v MIBITD 3-NOP KHEDKFENTE T A —4 (M2)

INT A=k (H #4558 (mgkg K#/H)
a) 25 50 100 300 600
i3 i3 il i3 i3 i3 i3

Tast (h) 2~3 3 2~3 3 3 3 3
Tmax (h) 0.25 0.25 0.25 0.25 0.25 0.25~0.5 | 0.25~1
Cmax (ng/mL) 2,870 12,100 | 17,200 | 58,600 |42,200 | 168,000 | 498,000
Cmax/D (kg- 115 241 507 586 611 946 1,150
ng/mL/mg)
AUCust (h- 913 3,040 4,790 19,700 | 13,500 | 140,000 | 611,000
ng/mL)
AUCis/D (h-kg- | 36.5 60.8 95.7 197 135 468 1,020
ng/mL/mg)
Tiz (h) 0.295 0.487 0.436 0.494 n/c 0.262 n/a

/D : 1 mg/kg | ZHEHE L S 7=l

nla:7—47L

n/c : BEAT]

(6) ANERESER (S v bO. 52 BRE#EHEEOKRE)

7> b (Wistar Han &, 7 #Hn, MRS 5 PO/EE) (2 3-NOP % 52 i sl 1 £ 5-

(K€ . 0, 25, 50, 100 mg/kg {A&H/H, 1 : 0, 50, 100, 300 mg/kg A&/ H) L

. PEEBRAA 1 BRI ONCEE S 13 N 52 AT AR E R 5- 1 R o i M2
WREEZWIE, U7, 7eds, ARBRITIBMERRIE L ORS AMRRER 2 Rt nfes) &
AT L CEE S e,

B A3 WIS HDIRNENRE T A — X 2K 10 TR LTz,

PRV e 4%, eI M2 JRES (T R L, 5 0.25~0.5 B4 IC Crax IZEE L
Too Fio, M2ITECNTHEIE S, 3R T D 0.2~0.8 B, Tiast (3 3 B
Tholz, WTNOREERHZIBWTE, B85 1 HRRIEONCE S 13 KON 52 %R AIZ 5
VF DRI B G- 1 I oI M2 IEEIXIEIERI L CTH Y, FRITAEL W EEZ BN
72. F7=. 50 %100 mg/kg IRE/ HBEGHEZIUV T, Cmax L O AUC OAFELZIEREE 37
Lol (ZR6, 12)

#10 7 h~D 3-NOP &5 DATRIENEIE T A —4% (M2)

INT A —=24 (HAL) Feht (mg/kg IRE/H)
25 50 50 100 100 300
i3 i3 i3 i3 i3 i3
Tiast (h) 3 3 1~3 3 3 3
Tmax (h) 0.25 0.25 0.25 0.25 0.25~0.5 | 0.25~0.5
Cmax (ng/mL) 2,260 14,700 | 9,760 33,400 | 56,600 248,000
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Cmax/D (kg-ng/mL/mg) 90.5 294 195 334 566 827
AUCisst (h-ng/mL) 757 4,460 2,770 11,700 | 20.600 203,000
AUCist/D (h-kg-ng/mL/mg) | 30.3 89.3 55.3 17 206 677
Tz (h) 0.696 0.627 0.437 0.602 0.393 0.236

/D : 1 mg/kg | ZIEHE L X 7=l

(7) RRENREEER (T F@. 3-NOP. NOPA. HPA)

7> b (Wistar Han &, 12~13 i, &5 PU/Ef) (2 3-NOP % 10 HE#EO#& 5 (0.
800 mg/kg e/ H, $5BAA H A 1,000 mg/kg (KE/H) L. #5-10 H BIZfigFH o 3-
NOP, M2 }xOXM7 JREE AT LTz,

E, ARAEL 3-NOP ORI DI FEHA~DFE) L0l d sz
DT, M2 RMT &5 o MCIER O (M2 (35HIRAEE 54 (425 mgkg K8/ H) . M7
FBEC TG (350 molkg KE/H)) THREG- L. [FARIIANENE T A — 2 ZE T 2 iR
b I L7,

@O 3-NOP Jfilt 0 5

ERER 1M IR,

3-NOP O i L1 3 5148002 - L, 0.083~0.25 il CRek & 72 0 | &l
TERFARITE - 1 BRI Ch o 72, T lZE&FIEIET D 2 ENTERN-72M, 1 1T
0.318 ] (#0919 74y) LN, F£7=. 3-NOP EHHZHELHIT M2 AR S,
M2 DIt PRI G 1 RN E 72D & & bia, 5 2 & ICIE M7 ol i
FENEER L 72577, AUCiagt 1 3-NOP L0 M2 K OXM7 Tk, M2 T4 1% M7 T9
EChot-, (6, 13)

X1 T v MIBIT %S 3NOP HGHZEDOFSFIENERE T A —% (3-NOP, M2, M7)

IR A—H (HLT) 3-NOP #4- (1,000/800 mg/kg {AH/H)
3-NOP M2 M7
Tiast (h) 1 24 24
Tmax () 0.083~0.25 1 2
Crmax (umol/mL) 1,830 2440 2,760
Crmad/D  (kg-umol/mL/mg) 2.29 3.05 345
AUCiast (h-pmol/mL) 907 3,520 8,530
AUCias/D  (h-kg-umol/L/mg) 1.13 4.40 10.7
Tie (h) 0.318¢ 3.85 3.64

D : 1 mg/kg (ZEEHE(L S 7=
a: EfEICECE 21 IEDAHDT —H

4 5 Lt 1 DL IEHIRAI G- R FTRE T » T T B MR G- ST,
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@ NOPA RN <ZZERIS>

FERER121TR LT,

NOPA ki G-HED T 1% 0.213 ] (K013 70ft]) ThH Y BEHZECHIZILA )
B4 L7228, Cliot 1%0.0723 mg/(h-umol/L)kg. Vdss i3 0.0437 mg/(umal/L kg T
D M2 IZBHMEZITRERNCT IR E S0, mEIRNIC T 5 L Sz, (6,

13)
#12 7 v MZEIT S NOPA HEZDOENTRE T A —% (M2, M7)

INT A= (H]) NOPA #:5- (425 mg/kg {&RE/H)

M2 M7

kNG | KT RE FRN&RE | KT RE
Tast (h) 3~6 6 24 24
Tmax (h) n/a 0.5 1 2
Co (umal/L) 7,430 n/a n/a n/a
Cmax (umol/mL) n/a 2,820 2,780 2,660
Cnax/D  (kg-umol/mL/mg) n/a 6.64 6.54 6.27
AUCiast (h-umol/mL) 5,950 4,140 6,060 5,300
AUCis/D (h-kg-umol/iL/mg) | 14.0 9.75 14.3 125
Tiz (h) 0.213 0.383 n/a n/a
CLia (mg/(h-umol/L)kg) 0.0723 n/a n/a n/a
Vz (mg/(umol/L)kg) 0.0230 n/a n/a n/a
Vdss (mg/(umol/L)kg) 0.0437 n/a n/a n/a
MRTine (h) 0.603 n/a n/a n/a

/D : 1 mglkg (ZHEHE L S H 7B
nla:7—47xL

BTG SRR G- NEE T - 72 1 Bl DU TR

@ HPA Z F#&E <SEZ&k6>

FERAEFE IR L,

HPA B2 NEG%, MHIREEITESCNE B U, Tmax (X 0.5 RFE], Tiast (% 24 FERTH
o7z, 5 6~24 FEEtE D M7 IREEIX, WIEVEOME CoffREE : 0.124~0.214 pg/mL) 12
5> TR Lz, (BIR6, 13)

F13 T v MBI D HPA BGROENERE T A —% (MT7)

INT A—4 (HfT)

HPA #45- (350 mg/kg &8/ H)

Tiast (h)

24

Tmax (h)

0.5

5

G ENIERATH L0, ZEERL LT,
6 IERKPIIFRATH LD, ZEFERE LT,
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Cmax (umol/mL) 5,200
Cmax/D  (kg-umol/mL/mg) 14.8
AUCiast (h-umol/mL) 11,900
AUCis/D  (h-kg-umol/L/mg) 34.0
Tz (h) 2.66

D : 1 mg/kg \[TEEHEL, S 7=

(8) AAENEHER (TVX, ®REHEORS)
~ A (CByB6F1Hybrid 5%, 7~8 i, MkE, 45 10 IL/RE) (2. 3-NOP % 28 HfHj58
fil#g 45 (0, 100, 300, 700mgkg RE/H) L. &M THD M2 Ol EREAHIE

L7o, ek, ABudiiartmraliy 28 HiEftHTG) LT L TiTbhiz,

MRER141TR LT,
700 mg/kg (AH/ H £ COFEGHUZIIT HANENRE ST A —Z 13X, Tmax 1% 0.083~0.5 IKf
. Tiast X 1~8 FFITH U . Crax XN AUC IZHEARATHNZEI I LT, i 0.5~14
IRFfH]C M2 OHRIITEECTh o 72, 2D ORERIE, B A & & T B ClREROMEH N
Zs LTz, M2 @ Cpax XN AUC IFAER GAZ X D BAEICENT 5 2 L1372 o Tz, M2
DOENREIZHEREEI T DR Tz, (BH14)

# 14 ~ U AIIBT D 3NOP it HEGROSEIENENE T A—2 (M2)

R EE| NT A—H (BAL) 3-NOP # 5% (mg/kg {AH/A)

R 100 300 700

IRF A i3 i i3 i i3 i

5 | Tt (h) 4 1 4 8 8 8

1H | Tmax () 0.0833 | 0.0833 | 0.0833 | 0.25 0.5 0.5
Cmax (ng/mL) 28,000 | 37,400 | 70,800 | 83,900 | 195,000 | 315,000
Cmax/D (kg-ng/mL/mg) 280 374 236 280 279 450
AUCo4 (h-ng/mL) 3,040 NR 21,400 | 35,100 | 152,000 | 200,000
AUCo4/D (h-kg- 304 NR 71.2 117 217 285
ng/mL/mg)
AUCiast (h-ng/mL/L) 3,040 5,060 |21,400 | 35,400 | 152,000 | 200,000
AUCiast/D (h-kg- 304 50.6 71.2 118 217 286
ng/mL/mg)
AUCin (h-ng/mL) 3,040 NR 21,400 | 35,400 | 152,000 | 200,000
AUCin/D (h-kg- 304 NR 71.3 118 217 286
ng/mL/mg)
Tiz (h) 0.814 NR 0.466 | 0.852 0.637 0.672

5| Tiast () 1 4 8 8 8 8

28 H | Tmax (h) 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.25 0.25
Cmax (ng/mL) 30,700 | 46,100 | 57,800 | 79,000 | 151,000 | 274,000
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Cmax/D  (kg-ng/mL/mg) 307 461 193 263 216 391
AUCo4 (h-ng/mL) NR 5,330 16,000 | 24,500 | 66,300 117,000
AUCo4/D (h-kg- NR 53.3 53.3 81.7 94.7 168
ng/mL/mg)
AUCiast (h-ng/mL/L) 3,610 5,330 16,100 | 24,600 | 66,400 118,000
AUCiast/D (h-kg- 36.1 53.3 53.5 82.0 94.9 168
ng/mL/mg)
Tie (h) NR 0.754 1.37 1.19 NR NR

/D : 1 mg/kg | T L S 7= fE

NR:7—%72L

(9) in vitrofE&HER (4)

O 5Bk s oM REERR

FEE—HIRIZ YCIE% 3-NOP (2.2 X323 mg/lL) Z##snL. 38°C. pH6.2, kil
ST T 24 WeREEE LT,

B aim OBl UL 15 ST AR D B ORI (24 5.5%LL T
X 7%) DNEFIT, AlIEMEES T ii*%ﬁﬁﬁ“ﬁ# 100% CTH->7- 3-NOP (K%L
) ORHEREMEZ H O HEIEIL, 6 FFEZIZIL 54%, 12 FEEIFAIZIX 6%I2J8 L, 24
Hﬁﬁaﬁ?ﬁﬁiéi%ﬂ%ﬂ 0 T 01%Km CTh -7z, £72, BC-NMR LT H-NMR % H»
7253 Tk, 3-NOP O#HEHENEDIN AL T, [ Th 5 M8 DIREIL 24 Ikf
E1C 0% 5 97%LL E3UF 98.5%I2H8 I L7=, *HREEIZHSIT D 3-NOP 7> M8 ~X34
SNTZEIEIX9.8% THHT-, (BIR5)

@ FE-HIK L ORI

e (RWVAZ A A, 35k, IRE 4222291 kg, M4 80) 2 HERELZE—HKIC,
UC 1% 3-NOP (1mg/L) Z#ANL., 39°C, AHigf N T 16 Mefilisa L, MBSHELE:
Z EE-HPLC 2 VT, JIlE L7,

BiERMESRAE T T, tﬁ%ﬁé@ 3-NOP REIF 1.0% L g o7z, EEZR2AGIT M8 LY
M14 TH Y | BHEEHEMEIZ H D 2EE1E M8 T 82.8%., M14 T162% Th -7,

B, AFRWESE FOREIZEBWL TS, M8, M14 KT 3-NOP 23 5172723, 3-NOP
DFEHEEIHGNER M P~ oTe, £, A= b7 =7 LI —F/ilk T
1% 3-NOP D43t b inoiz, (BB, 6, 15)

(10) HREHREGHER (&)

B TV T yva -7 =7 U, 2m~2 5% 11 72 H . (KE 428~548kg., WAL
A 4 9R) IZ[3-14C)HE# 3-NOP % 8 H ftlsmifilfk 145 (1.8g/87/H (0.9¢g/8HA 1 H 27,
H1518)) L7z,

PR SR ONCYIa] & Ok P 5:4% & % E T 5 /r~12 Bl Gl 8 7)) 12k % .

1 0 2 B GRI& O G4 12 R HLZ . IR G-RT& O GA% 24 I EE LD
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JR%& . CHENEIRT 5 & & HIic, %%%&“53 8 12, 24 WEICA 1 EA L& L
FAREZBRE L, MBS ZRIE Uiz, £z, MR OB E O HHHERR O 72
0] B M O 5% 10 3 O R Z R EL L/to

P G- 8D 9 BN SV BEHEEDOEIAGIZOWT, fERER 15 1TR LT,

PR ClE 4.00%., #AE Tl 2.65%. FL Tl 16.82%. #Hfk TI% 6.21%C. #RIFINIE 29.72%
T o Te MMDOBEHTEME X IR IERH T 5 14CO, & L TR ZE U CHRH STz,

MAFEFORFINDONT, FRERF R TORE ALK 16 (TR LT, #llEleh: 1 K&
VIR EIRIFH S0, M2 2 Sn=08, BRIoRaE E & HIick Lz, 7=, ¥
51 KON 12 T OB G- 1 IR BRI U7 A I 3218 3 5y ot
Eh R S,

PR 61E, 5TD 3-NOP 28 1 il SH7z2s, KK E S, dhttsn T
Yl

FLIZFLIBES - iz A B L AR BET 223, %52 A% &R ON6 HARICERI L7=$LoK
FEH D BRRIEIN ED 72.4~80.6%D HE M E AN 4, MR CTH D M13 LIF]
E 3T,

FHE W TR OREEAR R O M2 13 ST v a— AN EE 22 CTh o7,
F2FOMIZ, 2 SDOREHDE (0.6~1.4%) B SHT-, Bl R ONESIZ W

TE, EEREWIIEE TH Y  TLC ZHW2oiTickh Zva—2tEx b,

R ORI L TM2 13, LOQ (21 ug 3-NOP 4 &H/kg) KiiliCh -7z, (PR 5,
6. 16)

# 15 FTIIT % “C ATk 3-NOP 4 5-4% D IETEMED IR K OSH & A7 7

G AR (%) ERREORRE S AR (mg 3-NOP 4 #/kg)
IR 4.00%=0.24 ND
E <[ 2.65%0.19 ND
#L, 16.82+3.14 19.93
T— 0.04+0.05 ND
JilERa R 0.00£=0.00 ND
Jihi 1.05%0.23 18.38
ik 0.060.01 7.46
li=il] 0.360.11 0.78
A 4.10%0.69 1.76
/MG 0.03=0.01 ND
ik ND ND
(A% 0.61=0.09 4.49
N EILE 29.72

ND: 7 —%7L
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# 16 FlTBIT D “C 15k 3-NOP £ 5- D i -P RS (ug 3-NOP X &/kg)

WIEFe G 1R | A G 12 | Sk 1 R | &gk h 3 | &i&& L 8
1% IRFfIT% % IR IRFftlf%
(n=4) (n=4) (n=4) (n=1) (n=1)
REAAR - - - - -
M2 104 93 65 - -
ENEGIE 654 247 565 306 355

<AKNEHREIZ DWW TDOFE L D>

3-NOP |ZEMMAPNICIEIR S LD &, 0N G S, K9 1~2 BERR I IR bR X
MEF 2o S 725,

FoEEETIE, 3-NOP I IHHZ L D M2, M7 S48 C. KH01% COz & L CHRER A
UCHE S, B0 I ECRPIcHEE S S,

ETlE, B -EHRNOBMEDHOIZ-5EFI2LD M8 I SN DRI L. BIARNORERL
HIBOGIZ X0 M2 I S DRI N E 2 B, W M7 E2# 8T, KL CO, &
LRz U TRt s N5, £72, —iBix M13 Z0ftEmE & L CTRVIAThE &5
ZHN5, (K2) M2 KTXM8 b4 Sud M7 IFIEEE TH Y | AEIRNICE T FET
HIEE T, WIEMEORBFI A EN D, FT2, M2 25 M7 ~ONIKSRIZ L D
PRt S L ASFERE AN~ 2 23, 3-NOP OAE~DFe 5 L v | i dips e g 1 5
A BIUT, HEAHE & HAEEAIE 2 A LA PR & & <IRER ER LB S ieho
7=, (BfR4)

/‘\

Incorporation into CO,
endogenous compounds 0 lo)
(fat, proteins) HO v OH

Lactose

2 3NOP ORHHRE (BIR4)

22



2. REHER
(1) BREHER (4O, 56 BFEEEERS)

B GRAARA v+ T ) =T R, 2~T wilis, RE 480~792kg. WL, 20 FE/EE)
12 3-NOP % 56 H[tliReH# G- (0. 80, 100, 200 mg/kg fialklh) L. %k (s, Bk, 75
W (S . RN F R OSLH O M2 558 &% LC-MSIMS 154 FWCRIE L7z,

HIE LW hofikicBoTh, M21ZL0OQ (5.0nglg) KiiTh -7,

M2 REOR AR AT IR LT,

FLTIE, H5 2 BEURIC LOQ 825 M2 JREEATRD B, HEERFIICHEINT 2
R A bz, Bida LOQ ik LOQ HEDIREE THER L7z, HAFITHT D mRHE
BHNINE (PE) @ 100 mg/kg GEHE 5AECIE, #6522 BIZHA M2 IR 1.17 ng/mL
LR RER L, (M5, 6, 17)

FAT HBT LI M2RE (ng/mL)

&E&E | &5H (R)

(mgkg | #5871 | 2 8 15 22 29 36 43 50 56
AL
0 <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ
80 <LOQ | 1.04 <LOQ | <LOQ | <LOQ | 1.02 1.12 <LOQ | <LOQ | 1.04
100 <LOQ | 1.00 <LOQ | 1.13 1.17 1.06 1.12 1.06 1.10 1.10
200 <LOQ |1.23 1.05 1.32 1.54 1.27 1.41 1.45 1.54 1.23

LOQ : 1.0 ng/mL

(2) BREHER (4@, 90 BFEEERS)

B (RVARE A « 7V —2 T UFl, 3~6 i, RE 485~746 kg, WL, 4 SE/EE)
12 3-NOP % 90 HHJREEHYS- (0. 100, 500, 1,000mgkg il L. kT (g &
Wik, PR (HERR) . RHEREns. A DEAERS 0 T 1,000 mg/kg fabBHED Z0) O D M2
B m % LC-MSIMS 1E%4 W CHIE LT,

B A& TR L 72 1,000 mg/kg s GREOW T ofiikicB T H M2 13 L0Q

(6.0 ng/lg) Kiili CdH -7z,

FLH M2 BEORKREZR 18 IR LT,

FLCIE, 3-NOP 54412 M2 OB B, BRI L 2ZEEIH D HOD, FEIK
{70 M ONRRFI BN DAE A3 A D ATz, FLAAHS T D R HERE SR (TE) ¢ 100
mg/kg FEHESRETIE, 5 30 BHEOFHICHT M2 J2E M 10.2 nglg Lk K& LTz,

(B 6, 18)
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#18 FICBITHAF M2 RE (ng/g)

& G | | BRI A
(mgkg | & | #¢5.7 H#f P52 Atk 5.8 A P 530 A $e5-90 A
B4 & | R | P PR | T S I B - (T I PR | P
B
0 9 | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | 1.73 <LOQ | <LOQ
11 | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | 1.75
12 | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | 3.18 <LOQ | <LOQ | <LOQ | <LOQ
20 | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ
100 8 | <LOQ | <LOQ | <LOQ | 1.82 <LOQ | 2.40 <LOQ | 6.57 <LOQ | 3.06
14 | <LOQ | <LOQ | <LOQ | 3.50 <LOQ | 3.38 <LOQ | 10.2 <LOQ | 3.59
16 | <LOQ | <LOQ | <LOQ | 2.07 <LOQ | 3.48 <LOQ | 5.78 1.21 8.58
18 | <LOQ | <LOQ | <LOQ | 3.31 <LOQ | 5.39 <LOQ | 3.59 <LOQ | 3.41
500 2 | <LOQ | <LOQ | 3.53 74 1.95 9.06 <LOQ | 27.8 <LOQ | 32.2
<LOQ | <LOQ | 1.45 1.76 <LOQ | 14.3 <LOQ | 4.26 3.73 15
<LOQ | <LOQ | <LOQ | 10.9 1.1 39.2 <LOQ | 42.6 <LOQ | 521
15| <LOQ | <LOQ | 4.43 27 <LOQ | <LOQ | NS NS NS NS
1,000 1 | <LOQ | <LOQ | 8.43 <LOQ |7.83 78.7 NS NS NS NS
13 | <LOQ | <LOQ | 10.8 8.14 3.14 20.1 12.4 6.45 7.2 10.7
17 | <LOQ | <LOQ | 6.11 3.15 <LOQ | 55 3.94 88.1 499 83.8
19 | <LOQ | <LOQ | 7.97 108 <LOQ | 146 10.7 41 19.7 23.1
LOQ : 1.0ng/g
NS : kR cE 7
3. Ei=HEMER
3-NOP i naallRiE A& 19 1R LT,
F72. 3-NOP O TH 5 NOPA Digtfmaptallinit R4 2% 20 IR LT=,
719 3-NOP O fna kel R
Ve kB R & i R 2
n |1HIFH2E9R | Salmonella 17, 54, 17, 52, 164, 512, Rt 5. 19
vitro| 78 5848 | typhimurium 1,600, 5,000 ug/plate (5% S9) ;
TA98. TA100, TA100, WP2uvrA
TA1535, TA1537, 52, 164, 512, 1,600, 5,000
Escherichia coli ng/plate (£5% S9) ; TA1535,
WP2uviA TA1537, TA98
52, 164, 512, 1,600, 5,000
ug/plate (£10% S9) ; 4= 5 itk
S. typhimurium 1.7. 54, 17, 52, 164, 512, I 20
TA98, TA100, 1,600, 5,000 ug/plate (£5% S9) ;
TA1535, TA1537,
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E. coli WP2 uviA TA100. WP2uvrA
52, 164, 512, 1,600, 5,000
ug/plate (5% S9) ; TA1535,
TA1537, TA98
492, 878, 1,568, 2,800, 5,000
ug/plate (=10% S9) ; 4= 5 Hitk
S. typhimurium 1.6~500 pg/plate (+S9, EJis 5
TA98, TA100, microsuspension % @)
TA102, TA1535,
TA1537
BET22 |~ TR oNdflg (055, 1.7, 5.4, 17, 52, 164, 2 5. 21
SRIEHESA | (LB178Y TK*) 512, 1,211 ug/mL : 3 BEEJLEL (=
R S9) XiF 24 FEfEaEt (-S9)
B 2V 7 oD AKX — | 500~2,500 pg/mL : 7 H SR Rtk 5
R i Ve A
IIZRRER | & RRAEmM Y 8Bk | 164, 512, 1,211 pg/mL i 5, 22
3 RFFHIALER, ALFRT% 24 IFfEER R (£
S9).
24 IFfEALER (-S9)
b hU o SEEERARE {1,220 ug/mL £ T (-S9) . Bht 5
(TK6) 1,000 pg/mL T (+S9) b :
3 IRFfHIALER, ALEEf% 27 IFfETEE R (£
S9),
27 WF[RALER | A% 27 WFfEIESEE (-
S9)
Fo A =—RANLA (1,243 pgiml £ T (-S9) : 24 WML | BaE 5
& —ifia (V79) i (+S9)
310 pg/mL £ T (+S9) : 4 IFfFALER,
JUERT% 20 TR
F ¥ A =—AALA |300~600 ug/mL (+S9) : 3 HffHjAL Btk o S
& —iifa (V79) P ALERT% 21 IR AR
in |/ INMRI =7 2 (46 |250, 500 mgkg (R, MBS (fat |5
vIvO LR 5 24 WEH AR R
1,000 mg/kg &5, MERENES - &5
24, 48 I I CRUEHRER
Wistar Han i~ ~ |375, 750 mglkg 1A% GaEIREO#E | EE 5. 23
~ (EhEHD) ) - e 24 Wi IR
1,500 mglkg A (GFRAFE A5
- 24 K (848 W% AR

+89 : fRAREMSRIFAAE T R OHEFAET
a : [EUEILClE 16~5,000 pg/plate [ ZFHY
b : 54%HilaFEM:

c: CREST #uta - %ffi L, 540 pg/mL T 79%M YA AIZ K D/IME T o7 Z L bigiE R
HWEHFETDH L s
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#20 NOPA D& iR

in |18IR5EK | S typhimurium 3. 10, 33, 100, 333, [ 5
vitro | 75 FERER | TA98., TA100, 1,000, 2,500, 5,000 ug/plate (TA100 K
TA1535, TA1537, (=S9) N TA1535
E. coli WP2uvrA (£89))
/IZERER | B NRRHIM Y >/ NER 229~1,321 ug/mL : 4 FRrfEjL Fet: 5

AL 20 WEfEG R (=
S9). 24 Wy (-S9)

in | b7 |Fischer 344 BigBlue® |# : 150, 300, 600 mg/kg A H |l 5
vivo |Vx=v |7 M (FELO /B (28 BRERROES) &R
7 F o | “H. cIMBET) BRBALA 56 H HICRUBHRE

ST e - 250, 500, 1,000 mg/kg

NI #H/H (28 AR ARG @ 38R

X BitA 31 H BICERHREL

/IMZEER | Fischer 344 Big Blue® |MiffE: HIC FEr@a i « 3% [FaPk 5
7w MERE CRES AR | BREFA 4 KO 29 H BIZRUEHR
FRIMER) i

+89 : EHREMSRAFE F R OIEFE T

3-NOP (X, in vitro DIEIRFRIEFZER, ~ U7 R Y N [E R 2 O - B s 722K 28
RN T oA AL — R AR Z ORI bR TH Y, e b
FRAEM Y > 8Bk Z W IMZERBRIZI W T B 2 Th o725, B MY U S3REkia &k O
¥ A == ANLRAZ —H{ifuE T MR TG EE2 R Lz, v~ U AKRNT v &N
72 in vivo D/MEZAERIZIWT VB RIETH > 72,

NOPA IX. in vitro DIIFZERIEFABRIZIV T, TA100 KON TA1535 1K TRt T o
7273, B NARMHIM Y 2Rk E W/ MERRBRIIEMETH Y, invivo D N T AV 2=y 7
7 v M OB FIBRNE BRI OV MRV T b 2 Th o 7,

INHDOZENDG, BMEEREE ST, 3-NOP (X in vitro D/MERBRDFE R NHETH
ST, In vivo D/ INEERER & & T2 DO TOFRBROERP VT Th 7o 2 &
Mo, ERICE S THE E 2 D8 EEH TV E Il LT, 72, 3 TH 25 NOPA |2
DOWT ., 1n vitro DRGSR BEBROFERDBHETH 727, in vivo DIE{s 124K
FBR 2 B0 DO TORBROERPNT IO TH o722 &b, ERICE - T
RE & 72 2 Bnm R 7 Sl LTz,

4. SR
3-NOP matrtalivii R e & 21 IR L7,

#21 3-NOP DTtk aMAligs 1

EULZ L PRI EpoR NS LDso ZH
7w b (Wistar %) | M6 PU/#t & 300~2,000 mg/kg 1A 6. 24
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BRMEEAER
(1) 28 HEHERME4AR (YOX, #FEORS)

~ 1A (CByB6F1 Hybrid 2. 7~8 Jiiin, MELESS 10 IL/EE) (2 3-NOP % 28 A flsil
e (0. 100, 300, 700mgkg (A#E/H) L. #&GHIFFO—BRIREEOBILZE, KEHEK
OB ROWE,  MARTFH9 B QMR AL AR DN 548 T2 SR B0 B OV B H
kPR 2T > 72,

T RAER 22 1R LT,

%'EEJLH;H izl L COETHlid7eioTz, 2 TORGEHIIBWTERRE L KR EEINEIZH S

ZR DTN o T, 700 mglkg IARH/ H 5 GHEDOMETIL, xHIRE & buig U O e
Eﬁx 6% D L7z2d, ZAUSEICHK G 1 B BICA LN B ROBE /22 IR L, —#F
72 CH -T2 Z L, BB TCIIRWEE 2 bz, 300mgkg AR/ H &% 5HED
HER Y 700 mglkg RER/ 0 P56 GRHEOMERE CIIPe 545101\ ED BFTREE, 8T 722 MR 50w
FOREY o TRHBBEL, 2V OFBUTEMEIT & (3R E RN DD, FhH-DOFE)S
Ez o,

MR TiX, 700 mg/kg K/ H & G5-#ORET MCH OfF E72&fE, 700 mg/kg &
H/ A 5HOMT RBC KU'Hb OFEZEE, IFONT 300 & U700 mg/kg A=/ H &5
BEORE N TOFRGEEOMET MCV O BEMEEN A BT, WThoZkd Z<
bTNThHZ enb, BUTRE L o7,

MR LRI CTlX, 700 mg/kg ARE/ HBEGHEDOHERE T Na M OYRFE DA B 72K,
[FIFEOMET ALP @*ﬁﬁf;ﬂ;&{ﬁ\ BalLATra—, AR OIT VT I OFERE
EETCI L LT F = OFEREEIFNIRE Y L E Y R OAIG LOF B2 S E,
300 & T* 700 mg/kg AH/ A GO T K OFEREEL NP OFERKE, HETTG
DA BEIMEAE, -2 TOFRGEORET ALT OFBERIER AL, 25 0)1@“@3“@3
O T Th Y, BET HHEHETFIIT AENG LN TV RN b BT
RNEFZ BT,

B S IT-DUWN T, 700 mg/kg AT/ H & 5HEOME CBIROMET TR 7.1%H00, ik
DA EEN 5.4%80 . BIROME RS 21.9%800 . A EED 21.5%0 L, BB
ZEINHBIVTED, Blidas O EEA I B 2 iR B TP L XA B o 7o 2 &
Nh, RTINS EZ b,

SRR AR T, 700 mg/kg A H/ H $5¢ 5-EE DI TR D AR ORERIAT DO IRAEH B
FEDZERU LN HIVTED, WT IV HRFEER & O CTRMZAE TRV B 2 bz, (&
fR5, 6. 14)

B L BSE, 700 mg/kg IKH/ H - GHEDOMEREZ 31T 28 rPARR, SLF, AR
72N D —ARIE DR LA B A BRIZ 3517 5 NOAEL % 300 mg/kg IARH/ H & Il L7z,

#22 ~vUAD 28 AHEEMEEAERIC I T D AT
b8 (mgkg | FE2REMAT

{RE/H) i3 i3
700 OR3P, | BB ROPAIR, SEB. AEIRNZRRTE, 1)
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PR, TR, RASAT, | Wb, T
B

300 LLF AU RN TR L

(2) 90 BEERMHERER (T v~ EHEORSE)
Z v k (Wistar Han %. 6 l#ii, MERESS 15 IT/RE) 1< 3-NOP % 90 H [k O£ 5
(0. 50. 100, 300 mg/kg fRE/H) L7z, F£7=, xHFHEEKL O 300 mgkg R/ H & GHET
1% 90 HMIRE OG54 T 13 B OEIEERRE (MEHES 5 VLR ZRsaki T 7z, 5
R BEDOBIZRI N L OMBEE R OHIE, % 5-BR4ART R 0% 53 P I IREHR
&, REHIE IR, AT JEOA) KON A LRI A NS G446 T
# O TPEHARIRE T2 IR B ) OV BRSO 21 T o 7=,

mIT A # 23 (R LT,

300 mg/kg R E/ H &% 514 DM RBREE O 1 Bl 2B | BEBRIAR 208 L CREL A b
IRinoT, 7B, [BIHEEER 5 B TRERD DERIL L7 1 Bl oW T, BHSE THERES
B EIOIERIED O Hit, ZIVOBERTHD LB LT, Yikfiko
THOLNIE LD THDLZ D, EHRWERGIZEE LI O TIT RN EE bivlz, £
7o IRHE, BEEEFITHIRME R 5 X D BEIIA o7, 7238, 300 mglkg IR

| 5REORECIRE DA Z/RMEN A ST A, Bk Olifas E BRI D2 L B,
BB L IIB 2 Do T,

PRARA T, 300 mg/kg IKE/ HEEGREORET N v OO T @ BN B 03, Z2H)
IRIEFFRPANICE F > T e, BEETCIIRWEE 2 bz,

MR ClE, 300 mg/kg IR/ H # 5 EOME CHERBOA B e miE, JECHER D
BERKMENA LD, BT D RIESEOFT RN N Enh, BERETCII R NnEE
bz,

MR L AR TiX, 300 mgkg R/ H & 5FHEOHET K LY Ca i NI ZA B
BEeEE, BECIHEEOAE/Z2EEL R E U L E > OFE2IKME, 50 & 0300 mg/kg
RE/ AR GHORET Y VT F =0 OFBREENH DIV, —EtEOER THhDH Z & X
VBN M L BRI Enh, BTV EE b,

AR T R 2OV T, A ONER BRI 228 boofl, 300 mg/kg IARTE/ H B G-EE D
UMM, T, B OSEFEOH S RO A BB N b, FERLONER HRLIS D
FENZOWTCIE, FTEEOAEECREET SR FIHT 2 > T RN T LD
BRSO THY , BEEETITIRNEB 2 b,

RIVE HTCIE, 300 mglkg (RE/ H e GHEDORETILA FSH IRE OO )7 LA 7
SN, EET—X OFEPANTH 5 Z L BRI ERO H LB TRV E & 2
bive’, (M5, 6, 25)

B LEZERE, 300 mg/kg (KH/ H £ GHEOREZ I T DIGHR L OFER HIR Ok Y
FAH B DWW WK - OEEMEOIK T OFT RS, ARERICEK
i} % NOAEL %/ Ci% 100 mg/kg A5/ H , M Tlddxm A& TH 5 300 mgkg KRE/H &)

T BEWNZ I LISREFRRT T b . AR R T,
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Wr 7=

#23 T v o0 HREHEAMENBR T MR

P58 (mglkg | EERERMEAT R
{RE/H) i3
300 T B O Htsseh Ko OVFH B B DR NIE ON RS IS 25 2545 |
FEEDZERU L O EANIER, RO TR, 1EH)
R THIE K ORTHERS 755 O R | B ERO# X K UM
S B OWIT N R FHD , W ONTHE R HIRICBS 1T %
AR

(EIE AR 75 & 55 M OE B AR O #seh & OFH B
HEOWD, KT OIEEHEAK T K O 74s))
100 LA F FEMERT R L BT R L

&

PEFT R L

B

(3) 90 BEIFEAMHMERER (1 X, BHEOKRS)

A X (B —27 )V, 6 ikn, MR 4 DUEE) 12 3-NOP % 90 HRshfilRe 15 (0. 10,
30, 100, 300 (1502 [A]) mgkg KE/H) Liztk, 4 BEROEIEYIRI 25T, —HeRRE
DEIZE, REEKOEBEEEORIE, MRFIRA L MR R, R, g
ORE, 1R, IREHREE ONTIRERFR & OV B R IR 21T - 72,

300 mg/kg T/ H # GHEDOMED 1 VLT, ATEE, i), #ik, RAEM:O Bk A1
) FAFEDIEIR N B - 127280, FEBMGH 3 B CHIM L7z, MSaZEiR ik, SRR
R, MEE M2 JREEDS & < | B AR DIREERUD 238D TREIR T o 72, 3-NOP 2 5:4%
DZDHDFERIZOWNTIE, HEREE HIZWTORAIZIWN T H B IR HAL7R)
ST, (BHL5)

B EREE, 300 mg/kg R/ A& GHEOHEZ A SVCERRIERIZ, B =2 T
BIREAET D EORENRH D TADADTFRENE LB Z DIV, BTN LG
ETER-, KRBT 5 NOAEL 24Tl & TH % 300 mglkg MR/ H
HETIE 100 mglkg E F & I L7,

6. EHUSHRUENAMRER
(1) 52 BEMIEHSEHHER (T v . BHEOKRS)
Z v b (Wistar Han &, 6 #@in, MRS 20 PU8/RE) 12 3-NOP % 52 i [5a&iilie 1 #5-
(I : 0, 25, 50, 100, 300 mg/kg {ARE/H, #ff : 0, 50, 100, 600 mgkg {RE/H) L.
—MIRREOBIZE, (FELOEREAEOHIE, IREHRA, R, Mk QMg A LR
AT OV ERAR M OV B PO 21T o T2,
BT RAE R 24 (TR LT,

8 100 1} 600 mg/kg AT/ H 5 REDMET N 300 mglkg ASE/ 0 SHEDREDZHLEH 1 5T, F
BOBGHEEOIN, ARIES & B2 SNABE U IMEOEIR N BIZ SN2, RS (&
%) Ll

29



—RRE ANE, AR N OURBHR A | BRI P G-\ B L 7= B 13 o 7,

MR B QNI AEA L PR A Tl iR & bl LT, 100 mg/kg R E/ B 5 5-8E D1
T7'u b o EURHEOFRERE, JRFE, WNZ Na KO Cl OFE2EfE, HTWBC
DFE MK OHRER DA B 72 E, 600 mg/kg IAH/ H OMET AST OB B 72 KB
(TG, P KU Ca DATE i, 100 mg/kg (AREE/ H OMETH D /b B OAT 78K &
W LT F = DA BREEEN LN, ZHHOFTRIZOWT, 8 AEMEET:
Nl EFEHEHFANICEE > TNA ZEnD, FERETIIRWEEZ b,

A CIE. 300 mg/kg AT/ H#GREOHE DN 100 J 18600 mg/kg R/ H #% 5RED
MEC, SR pH DSRHIREE & bl U CHEICIME Ch -~ 72208, BB IEFHEANICE £ 0 |
BT 2T AN R2NZ & D, BEEETIIRWEB 2 b,

T BREAEY B OYR B R 2RO AT Tld, 600 mgkg A B G DOMED KI5 K O 100
mg/kg REF GHEDOME 1 $11C, FFIREEAS DTN L, R O MR S A BRER £
MNEBIZ LI MR ORIEVEDOZE L2 fED T, ZMLORBREIIMNTH L Z & b5
PERTR L LginoT=, (BE5, 6, 11)

B LEEZERE, 300 mgkg KE/H & GREOREZI T DGR OZNE & ZHUTFE D R
RO, Kk 15D K- OB TSNS, ARERIZEIT 5 NOAEL %
TIX 100 mg/kg AE/H, HECTldsmmHETH 5 600 mgkg AE/H & LT,

#24 T o 52 EEIEMEMEERIC T 2 EEMAT A
¥ 5 & (mgkg | FERFEMETA

/1) i i
600 AT L
300 FESLICOUEHE ERR R B ORIR RO D HHIEE

DEVEIZER (PEE~IEFICEE, BRI
9) WONKEH_ EAREFENORS-Hk b, ERhks 75
A B ORITETEBD R T E1A ORI ONTRE R K UMK B
ARG IO

100 LLF BT R L AT R L
BRI SRR ORRE R L

(2) 104 BERMEMSERUENAMRER (S b, BHEROEKS)

Z v~ (Wistar Han %, 7 #8ih, MERES 50 T/EE) (2 3-NOP % 104 #E 5@l 05
(i : 0. 25, 50. 100 mg/kg IAE/H ., M : 0. 50, 100, 300 mg/kg KE/H) L. —xik
REDEIZL, KHELONBEFRONIE, RWE., MR LR ONREF K OYR B
LRI ZAT T,

FEMEAT A3 25 IR LTz,

BRI O IL, THREELZ G RREIC BN T, JHET 14~26%., MET 20~30%TdH
ST, RREE & ORI B2 BB - 72,

—fREIRRE, IREE, fEEHE. MR, MR LSRR, RRE N O E BRI
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BRIV P G B L T s B I A DV o T,

300 mg/kg AREE/ A & GREDOHED TR T, 487> & W 7o il B 5 AR MBIZE S
7oy, BSEREIARINRTH Y . I ZE M, JNE S THIEEEFE A - TVRNZ b,
FERETII W EE T,

300 mg/kg NE/ H % GREOME T+ 4515 « ZEM CRIZERIEES 3 BI04 DT, YikhE
B, MR RMEH S EERIES & 2 S v, FAEMARIT 104 B 0P H-HIF% T
FCHEMFLE.

Z DA, 50 KT 100 mglkg (AE/ H & GREOMES 1 BB T, 615 - 225
RIEBNA LN, a7 —XOFHENTHL Z b, BIERETITRWEE X,
300 mg/kg AR/ B $& 5FEDIME 2 51} T8 100 malkg IR E/ H B 5REDME 2 Bl I S 7= 3
FHIRETZ AU DWW TIE, EEEARICEE S 228k e B2 b, BABEICHEFI9E
EEADMERTERNWI LD, BEICLDEERE L L) »T-, (5, 6, 12)

BREATEAIT. ARERICHIT 5 NOAEL %1 CltikE M ETdh % 100 mgkg
H. METIE 300 mokg IKEH G5BT DI EAE COIEREMEZ L) 5 100 mgkg (AR HE/ H
I L7,

#25 7 v b 104 WRHEMEFRNE K OFED AR 31T 5 BT A

5 8 (mgkg | TEARFMTA

{NEEVAED) 1 i

300 +H815 - 22ih o B ME RIS
100 LAF HEATRA L FMITR e L

7. EERESMAER
(1) REBRSEUHHBREEBRESERY VU JHBROHEHER (T v b, @l
Aizs)

Z v~ (Wistar Han %, 11 #8i5, MERES 10 DT/EE) 1< 3-NOP Z 9% 445 (0. 20,
100, 500 mg/kg &H/H) L7z, BRWEOEGIL, HETIIAELRHIGHT 14 HFZ ST 29
A A, MESACEIBRAART 14 AE], ASBLHR ., ATARH M OVHEE 4 HifZ5Te 42~52 AfElZiE L
TToTn, —WIREEOBIZR, (KAELOMEEHZEORIE, BHRAEOBILE, M0 K OMiEAE
AEEARORBAR I DN BRI A % 520 L 72,

—RIRAE, RE, BRI R MR AL FHIREOFREFIZHOW T, RmHED
500 mg/kg IRTE/ H B GEEE TR EOEBIIA LN -T2, — T, JREFIIRMRA T,
500 mg/kg R Hi/ H & GHEDORECTREAIRL DO B b, FEHIAEZE M DN ARFER R T8 B OVZE
PER DTz, £, R LRI T 2R N O AR X OFSFEDRD . FE K&
OWEE RO M OFERE B B ORI NCTERE BE N A BTz, 7235, 500 mg/kg (AT
I B #5HEORE TRt o O E = O, 500 mg/kg RE/ H FGHEOIETHalit &
OIFERO#EE N O BB OSSN, BRI L &2 > T 2 i

O AGHITIE, + 450 « 2B A DI REERAIE AR & 9 2P OB DV T, JRERD
FRAT 2 AR L 7 EEPIRERE ORER 2R L7,
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PEE(LClE e & 2 b,

500 mg/kg (RE/ A GREOMETIE, ZRBITHER SN2, WO &R, 5
RROERIE b A benoTe, MOHERGHECIIRREE, Hifdk, ARESILER
bl

100 mg/kg PR/ H 5 CORERETIE, RAEFEDIRECH S, REWIOITIRIIN, 5
B OVHEITENE NS B O 7R S E  IRE OWIRART R B E 132 BT,

(ZH5, 26)

BELETERIT, 500 mgkg IKE/ A £ GHHTIS T 2 HEORSE R UKL -k~ 5281
NT 500 mg/kg AFRS B2 5HECHHREI 2 2 & 26 AGRBRICIS 1 2 ## o> NOAEL
% 100 mg/kg RE/ H EHEr L7, AFMHEICE LT, f&mfEO 500 mg/kg (K5 H#
HEHCB WO CHER LB % 30k Lo 7o 7e s, BROMEIL TE o7z,

(2) 2 tHREMEEMHR (T v b, BHEOKRSE)

Z v b (Wistar Han . 5 #8ifn, MERESS 24 DO/RE) 12 3-NOP Z8&ifilf ni5 (g : 0,
25, 50, 100 mg/kg {RE/H ., M : 0. 25, 50, 100 mg/kg IRKE/H) L7, #RWEOES-
%, BETIIAZALBRLAE 71 BRI O (R 21 H) £ TOHIM., HETIIAABIE 71 H
Al AR (&R 21 H) . 4HRE 21 H) KOWEES 21 H) 2L UTo7, £z,
METIXH AR 2T 5720, 600 mgkg RE/ H b8t (10 IW/EE) ZRlisexi). kB
i5 14 HAEL, ACH] (& 21 H. O0mg/kg (RE/ B GHEORE S 220l . iRl 21 H) &
OYHEH @1 H) ZEBELTROBES L,

Bl P) HARLNEEY (F1 Xk OF) HARICOWNT, —RIREBOBIE, KELUE
EHEDOWE, BIRABEOBIENE ONTIREL T K QP B R 2 92 L 7=,

P KON FiARIZBWTENEN 5 KOV IEOFE TR D> T2 PN T IV BRI S DT
B0, YRR G- OB EE L2 b O TIE R o T,

P KON Fy HAROBIEMW I O—REE, A FRERIRTT R, Z9iRe IR, R, HEE,
IFREARRT ) OVEE RS, AR, IREMD O3 HE) (2%, 100 mg/kg (AH/ H £ TOWT D
B GREC SR E % 5\ B 2 BB I A e Dy o 72, 600 mglkg IKHR/ H & HRE
O P ROBEW T, 3 FICEGERME 1~2 BEICHEIR, EREE, FEHHER L O
SEENI LN, D% A ICERRWTRIE L, £70, [RRECIERG84G 1 BELINIZ
BRI E A% 5T B U T AR E D S A TS, BIERE & G o O OFREE 2 I 3R E
PGB 2 MM B I b e o T2,

Fiilfo 8 (Fo) OPlE T, 25 mglkg RHE/ H & GHEDMEDI e M O &,
50 mg/kg AH/ H B G5 REOMEEO#EFEEIF ONT 100 mglkg IAE/ B & GREOMEED AT
e OFASH B B AR & Ll U CH BRI L7z, FERE R LB S o727z
b, AEFECHRIWEEZ LNz, (B 5, 6, 27)

BIEEEEST, 100 mgkg AE/ H £ TORGEEOBEN K ONEE O —fBeRiE, %
FREGIRTT LM OVBSHAR | BRI E P G B L - B BN A LN o T 2 e h, R
BRI 1T D BB K OB O NOAEL Z#im HETH 25 100 mgkg IRE/H &)W L
72
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(3) HEBMHER (S v b, ®REROKRE)

7w b (Wistar Han&. 5~10i5, ME220C/Rf) (23-NOPZ#HiR6~20 B O], #ik
&N$eS (0. 100, 300, 1,000 mg/kgiRkeE/H) L, 4H#R20H BHIZHIKR LT,

BT RLAE T 26 (TR LT,

PR 28 U TR Bl > T,

WO GRICBWN TS, B LEETOMIE @EE) TR L, #A5K,
FEARTNL, AT OBE B ONZ B DRI R B 5 5L 2 B U 7= sk
BIIHoniehhole,

REMCIL, AARATE E LT, 100 mo/kg ARHE/ H B G-REOIECIURL O FE RS, 1,000
mg/kg R/ B £ 5HEOME T O B R, i~ L= 7 R OMRGER 2 Dz, Eiz,
BRATE & LC, 100 mg/kg K5/ H &5 HEOETHE BA . 1,000 mg/kg (K5 H &“ﬁﬁi@
WEREC e S A R D HEE B 1,000 mglkg M@/ A GREORECRE 23
biLd & &bz, ZRpTH L LT, 1,000 mg/kg IRE/ A EGHEC, SR EE GE7 ‘E
HE, JEBRIRIER) ORERISHIRE L i LT EA LW, ZhboH b, SERATRIC
DWTUFH—DOFRETH D Z LN R Th Y | R8T Th 5 SEEERINE O
HEZRD _EFIZOWTIIRSET 2 HIICEB LN A BN b, BERETITRn e
EX O, WINOEGEIZBO THIE RO R T 1T bk »7-, (B 5, 6,
28)

B EEZERT, BEWIZHT 5 RIRESE~OREN L | ABRIC T 5 8E D
NOAEL % 300 mg/kg IR/ H W L7z, £/, AR T 2 EE8#o NOAEL % i
EHETH 5 1,000 mglkg (KH/H &l Lz, AIETRED bivieh o7,

#26 7 v bOEEFRBRICET HmEAT R

5B (mgkg | TEARFIEATR

{RHE/H) BEN) IRE)

1,000 e, SPARZES FIREACEEs, FEMmFES R ONLE, K | BT L
BOMKME, BEFEOMKME, EEHINEOHH]

300 LAF BEMERT L L AT L2 L

(4) RESMHHER (VH¥F, ®RERO®RS)

YK (ma—TU—F 2 RRUA ME, 15~17 i, 1 22 PU/RE) (2 3-NOP A 4EHk 6
~29 HoM., s&flfEn#es (0. 50, 150, 450 mgkg {RE/H) L. #HE 29 HITH L
72

AR 2 L, BB EHE T 1~2 BB TR, UhaRMG R ONREEFID - BT, A&
IRIFPEIX A BT, BRI CAH O 5 — 7R R DOFEBHN ThH - 7=,

FEMWIC N, SHEREEITONC 150 08450 mglkg ARE/ H B2 58EC 1 #il. 50 mg/kg &
A& GEET 2 BIOIERARRNL N B~ 72, £72, 150 mglkg (KHF/ H & G5HE TR H
720 DAL IRRE & LUl U TR BT » 72, 305 OFT T ERAFA 7 23
KON EnD, BIERETITRWEEZ b,
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WEMWCIX, AARGEE LT, *EREECIRB E, 50 mgkg A=/ H & 58 i~
=7 . 150 mg/kg K&/ B & 55 T EZRIKIAK, 450 mg/kg RE/ B &5 CTRFRLAOVER
O A BTz, HEMW O CIE, 50 & TN 150 mg/kg (RE/ B 5HEOZNZ
U1 ORI CHHRO R 3 A DL, EPEMEUCREZ2BREEERH Y . NUFFED
BB H BT, £7-, 150 mg/kg RE/ HEGEED 1 JEOREIENR T/KIRLE, IROFRER
w7 7 B UBHEO L VKM AR 7 S AT, RFEEE R OV 450 mg/kg IREE/ H % HRET
I AEIRE A, KBRS IEE X OV = HRRR RN A B A7z, 150 mglkg IRE/ H & 5HET
VEIEAKRD I BT Ath, REFREEC O HGEHARRER H 3 H LT, £ 70, WEW OFHIZ oW T
450 mg/kg IAH/ A & 5EE ClIf s s 8 G M O E B s 25T ONC RBHERL T 23 BT,
SR OTERERL T I IBIEHI IR IEAE & Ap 4L, BEBHAREER DWW TIRIEIRE RIS AE D R &
NTWDZE KUK CHALILTND Z &G, BREEFITRBRIY O RT —# D
FHANTHL Z b, ENENFEIEZETIIRWEE X bz, (S5, 6, 29)

R ZEFEERT, KBRS 2 8lEW K OVHEIO NOAEL %k & Th 5 450
mg/kg IRE/H &M L7, F7o, BAIETED b ol

(5) FARSMHER (5v k. 3-NOP, NOPA, HPA)

7> b (Wistar Han &, 12~13 #fin, Kk 5 PU/Ef) (2 3-NOP % 10 H [Esdilie 0 5-

(0. 800mg/kg IA=E/H, #5EA4EH DI 1,000mgkg (AE/H) Lz, £i-. (XEM<H
% NOPA }y(NHPA 59 58EE LT, NOPA % 10 HEEIRNIEES- (425 mglkg AHE
/H). HPA % 3 Affifkie s (250 mgkg AH/H (F 5845 1 e U2 H D 350 mglkg
RE/A)) XL 10 AfEE TH5 (350 mgkg IAH/H) Uiz, G THIC, FEEMOK
B RZEREL L, BRSO & SEhE L 7=,

3-NOP 512 L DRI D A FRARZE NG DS, BFR/ IMED KA, R - Rzzeha
(B OSSR ARIZ 3651 2 M AREE)IE ONAE T8 13, NOPA # G-8E T8 [AIERIC A BV
2. HPA B GRETIIA LI o T2, 723, NOPA L IONHPA OF: 5513 3-NOP & £
D DD, ARNERE/ T A — X DR D, ZDREMENHERS N TS, (BIR5, 6,
13)

BWEETZERT, PRWE RS X 232N, 3-NOP K IXNOPA CREDH LILD
2, HPA TIIEBD LN EE X T-, F72, 3-NOP ORNENEERBROFE R 5, 3-NOP
RN TN S D7, FefetEmE 1L NOPA T 2 AIREMENE 2 Lz,

(6) REMWIFEICEHITS NOPA DRERBHLLESER <SEEH">

Z v K (Wistar Han 52, 22 Hifi, 1), 4 X (B —27VFE, 7.5 0 Hlm, 1) KO L

(=2 4, 3.5 Fhn, i) ORI - Al 3 YothisE L, NOPA 2Nk,
FACS™37% V- {AHERE, FEIRMIRE, FERHMAE, MR-/, T2 ORIE & ORIl AT

10 LS, IDIREE, KBRS, HOSRIERD 4 SORFEE bo SRR = b,

"R T & ST % = b T, Rtk S R O -

2 IR Th B b, BEVERE LTz,

18 SR L IABI A XORET 151 o5, K SEOTEN Ok« AR BEO L%
DT =5 KT TR R,
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FEOFENGBISF T~ 7T LA OIS FREL (72227 U7 b—b) fiiz
FEhi L7z,

@ FACS fighr

NOPA DU X A AFEMIf CREIFAIRE, FREMIARSE) (k288D T, Al
ARET T > b, A ROV TR T DM A iz, —FH T, il (it
N U (SR AN TEMREIC K o TR Y | NIRRT T » R CIEI L 72238,
A XTITBTA LT, VLTI L, 7 v b TALNZIHiaoREN GEFLL)
Id, MR OREEN K & SN TWD Z Enb, MRS RBAM OREEIC L v Jkk
IHRBILT LTW D RREMED B D &l STz,

ZDZ END, NOPA IZ L AEERAOREITEWFE TR D DD, AFEMIfa s
KOV B R G52 WO HERTIEL NI, (26, 30)

Q@ WoTHE (o227 h—20) fitlr

NOPA #INEE & RHHERE & O TR TIBIBRE 2 bl L7/ R, 7> b, 4 X, b
TENENA BTN E T, 2 CoBiEcItm U COREME S
BT o T,

Fio, VT MU =T EHHWTNAY = A TSR S, FERICBRE T 5B n D%
BN BFEIC &> TR D Z LAVRER S LT,

INHOFRERNL, Ty b, A XKUYV ORER (FEHIE) ORI D5 1%
B~ NOPA OREIEWMIFREIC L0 Bp D = EAVRB SN, FERA~OREIZE D
LEEDREFIZOWTIIA S ke o 7=, (BHE 5, 6. 30)

728, EFSA TiX 3-NOP HHDWETH L DT v b OFEEADEETT «~ MR
RIS THDHE LTS, (BH5)

8. ZTDhDiER

(1) REBEM/FHMEHRER

OECD # A1 K74 > Nod31 I[ZESE RS atRz, £/, OECD HA K71~
N0.439 |25 & SRl 4 Sk L 72,

REROFER, 3-NOP LR G ANEZ R S oo 128, BRI N 7 DTz, (B 5)

(2) BRRIZMEEAER
OECD A FZA > NoA437 (ZHD & MRS 2 52t L 7=,
ARERORE R, 3-NOP [ TIR~DRIFEE R LTz, (ZHE5)

(3) RERAEIEER

OECD # 1A KT A > N0.429 = = iz JEREMERER 2 25 LT,
ABROFER, 3-NOP X EBRUYEIL 2/ R & o7z, (BHR5)
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. EFEHREEIZ 1T 5T
1. FERMIZEH T 5T

EFSA 132021 4FiZ 3-NOP DAl L, 3-NOP Z FLA=PEH K& OVESH I AEh)
12 53~80 mg/kg sttt a ARy & UCEH LRy, ZO4EEY 20 L= NORERE
DRI EHIWI LTV B, 7235, ADI & 1mgkg (AE/H EFRE L Cn5, (B,
5. 31)

2. EE(ZHTBEHE

FSA J TN FSS 13 2023 472 3-NOP D25 L, 3-NOP % FLAEE H ) OVE5EH
RAEMWIZ 52.8~88 mglkg SEfat CRIBHAIIM & UTHER L72RE, 22 Tho & LT
W5, E£72. ADI 1%, HEOAGERRE~DRBIZXIT 5 POD %, BMD ENGELNT
BMDLs 95.6 mgkg &H/H & L, AfEZEFREE 300 2 T, 0.3 mgkg IKH/H &% E L
T3, (32
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v.

B iR 2T
=hrAgFr7usR/—/ (3-NOP) I, FOFE—-H (b—Ar) NTEMKEZND
A EERT 2 B TR SN 1,3-7 0 R DA — VOB ATV Th D,

RPNENREREROFE RS 3-NOP [ ZEMANICEI SN D & RN S 4, K
1~2 BRI IR R T F 2 D S e <72 5, T o TlE, 3-NOP 13X
#NZL D M2 (NOPA), M7 (HPA) FEZ#8 T, K313 COz & LTS A U CHE:
i, FEVIFECRPICHEEES NS, £ T FoBNOEHOITT-H &L Y M8
IR S DK & BMANOBALIEISIZ LD M2 I S ARRIEDE 2 i,
WY M7 A48T, KE0IE COz & L TR A @ U CHlkE NG, £i=, &Ik
M13 ZEDOMMEWE & LTI IAEND EEZ BT,

FeREABR Tl 3-NOP A4 ZIRAT - U7 sk oWl Rt ¢ 5 M2
ITEERFAG G CTh o778, FUZBW TR, &5 2 HEURET M2 23 S, £ ol
JE 13 AR A S ONRIRFE N9~ BRI A A S 47z,

TNBHDT LING, FUREWANTIEIM2, M7 EX RS, 2R bOMEMmILT v
FCHRBOLEN TS HOD, M2 1% 3-NOP 07 % R ANH 5 2 Ehvs, S
Wz U CADMEET 5 ATRelE 2 B8 T~ EWEIT 3-NOP KU M2 ThbH EE X T,
Fo M7 ZEDORBMTAEENICHETFAE L, ZRMEIESO H HILAM Tiden -1,

BEnFERER Cld, 3-NOP 1%, in vitro DIEIFZRREFRER, ~ 7 R U L \EHfR%
FHN= 385G T 2R BERBR N O ) 7 2N A X — G VIR % F\ 7= T A sk s o
TIBRRMETHD . B MARMIILY o7 EkE T/ MR ICEB W T HREMETH - 7225,
t hU L SEFERHIIE K O v A =— AN A A X —fillad s e ME BRI A2 7R L
Toe ¥ T AKDT > & MWz invivo D/NZEERITWT LS B TH - 72, NOPA 1,
in vitro DIEIFZERIE FABRIZIBUW T, TA100 O TA1535 #E Tl ECTHh 7225, B b
KA Y > Bk A AW AIMERBRIZEETH Y InvivoD N T VAV 2= Ty e
W BE F 22N BB N VIV T DT b R CTh o7z, DT &b,
3-NOP | in vitro O/INERERDFERNDGN:TH > 7203, 1n vivo D/NERABR & &1 E D
DO TORBROFERDNNT NG TH -T2 b, ARICE > TRIEE 72 538 s
PRI R E W L=, F72, (M CTH D NOPA 13 1n vitro DIEIFZHRAE SERBR O
ENBAETH ST, invivoD 8TV AV == 7 T v ka8 2R Bk
ZEHZ DMOETORBROERPNNTNBEMETH 722 & h, ARIZE - TRIE
& 7R D BRFEER AR & LT,

~ A, T v FROS XOFAMRMRER T, ORI OWEE Bkt K O
KT E SO NG FEOWD . W FOEBMEOIR TRALNTZ &b, F/ho
NOAEL /% 100 mg/kg /AH/H CTH -7,

7 v N OEMEREME L O ANMERER CIE, HEORROZHE & T AUTHE ) i B R0
b, K TR DOWD, K T OEEMEDIR TR BTz 2 & R OMEO YL CO RS
b6, &/ NOAEL 1% 100 mg/kg (AH/H CTh o7z, FERAMERBRIZINT, +2
Tl - 225 BAERIBERIERE TR0 HAL72h3, 3-NOP (FERIZE - CHIE E 722 5 B nd
PRIZZ2W S SN2 2 &, SIS 7= B AR ET D 2 SIZARECTH D L& %
7
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2 tRZGEEM B CIL, 100 mg/kg K5/ H £ CORGHEOBEM K L EM) O —fi%
RE, BFEEGIRET AL, BHERaI ORI B 5- B L 7o AN A bR T 2 b
N5 BEM) N OB 31T D c/nd NOAEL (X 100 mg/kg AE/H Th -7, F7=,
7 v M RO X ORATERR T, EaErtiiRo shienot-,

7 v NOFHEEMERERICR O T, BEAEENBIE S0, (I TH S NOPA &
NHPA %W - E DR Rt DL M Tl T2, T ORER, #amE 51
BB, 3-NOP FLOYNOPA TR LA 73, HPA TIiEERo Eﬂfcﬁb\k%?{ﬁo
F72. 3-NOP DOIENEERBROFE RS, 3-NOP [N THESC/HIAGH SN D720
JeE M EE T NOPA Tb 2 alREMEN S 2 BT,

i BB AL, 3-NOP OAFREMERERIZI\ T, MDD bR O
/A NOAEL (X, T v M= 52 JfEMEIRER, 104 RISV UM A
PERRBRITONT 2 PHBSEFENERBRD 100 mgkg IAE/H THh o722 Lnbh, ZHAARIL
& LT, ZafRH100 Thg Lt 1mgkgKH/HETHZ LY EEXT,

LLEX YD, 3-NOP O&MERZEFhIZ O\, ADI & L TIROEEZHHTHZ
MY LEZBIND,

ADI 1 mgkg {&E/H
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7227 HFEERER OHEEIERS O

i | B 5 B | #EHE (mgkg (AE/H)
( mgkg | EFSA FSA/FSS RWZERER
{KE/R)
~UA |28 ARj#A |0, 100, | 100 — 300
PEEEMERBR | 300, 700 | TG ) oY HORAN, ST
E. RHHIZRRE
WS
vk |90 HR#EA |0, 50, |#: 100 — 7 : 100
PEFMEEABR | 100, 300 | F5EL K OVREHE | R B O3 -
(INNPSIpRAY e PRt K OVH
BoOWA, 1 KT EEORD
FERR ORI, KE K E DWW
+F D EEEDIK ¥ OIEEPED
T KT
I - 300 (B M - 300 (i
&) )
52 AWM | .0, 25, | 1 : 100 — 7 - 100
MR | 50, 100, | KEELICRIT DHE FEROZERE,
300 TR DOA R FF DR
it - 0. 50, K1 OIEEPED
100, 600 | Jit:600 (Hr=) KT
)
Mt - 600 (i)
&)
104 JH[F1E | #E:0, 25, | 100 50 100 (e
PEFEME M OV | 50, 100 | /N0 BYETSAL | B2 M i | &)
FERANERA | ME - 0, 50, | ‘EIRIHERIEES | TERkK
Bk 100, 300 i - 100
FEMWANMETR L HELER &I | 46515 - 25
FEMANETR L | O BRI RNE
5
G| 0. 20, | #EW : 100 — BEw - 100
PEFRER & ZE | 100, 500 | FEEL K OVREEE | KEDFEEL K O
B AR B K~Df EAE B RO M
A7) —= N (At OVFE X EE & O Pk
NN ) 7% R =R )
iRt 75
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(k- 29 H

., B - 42~ REW « B
52 AH) Gy Vi CIINIAVAS
<. WEED
NG
2 [AXEESE | 0, 25, 50, | #@Eh : 100 (Fx | — BEW - 100 (B
I ERRER 100 ) )
(- 92 H

. M 134
H i)

& - 100 (B

=R

IREW) - 100 (B

=)

AT 0. 100, | EHEW : 300 — BlE) : 300
R 300 IR, FEWHE el FEHE
(8 6~ | 1,000 g, (KEHINE g, (KEHINE
20 H) DN DN
IREY : 1,000 @ : 1,000
(e &) (e &)
feATrER L AT L
UYX | AEEMR |0, 50, | BlE 450 (F | — BlEhY - 450 (Fx
ik 150, 450 | /&) e &)
(It 6~
29 H) i@ - 450 (fix @i - 450 (Fx
A= i )
AT L T L
A X 90 HHJHEA | 0, 10, 30, | /#:300 (e | — I - 300 (e
PEFEMERER | 100, 300 | &) =)
(150 X 2
1)) it : 100 i - 100
—fRRIEDEAL —fERIEDEAL
T ADI (mg/kg (RH/H) 1a 0.3 1
NOAEL : 100 |BMDLs: 95.6 | NOAEL : 100
LS 100 | iSRS - | LafRE 100
300

) ADI AR EARALAER

7 ;104 #fH
MR N UV
DS AR

Z v b 52 #fH
(B PR

104 JEFHENEF
M OFE DS AE
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AR, 2 IS
7P ERAR

ADI (mg/kg {A5/H)

1a

0.3

1

a: EFSA 23iE L7~
—  PHMIE R L
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<A1 -

KEVOBRMEVHEERE>

[958 HEEAEIE 44 Fh
M2 0O O— Il N s VA = B o VL
I . (NOPA)
JJ\/\ - N\\
HO @) @)
M7 ®) 3t Faxs o™t
JI\/\ e
HO OH
M8 1,3-7a XA —
HO” ™" " OoH
M9 O AR VY.
M13 OH OH Lactose
(LK)
M14 D b i S AV
©) (FRURAFLUAFTR)
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<Ak 2 . REIEZFRENF>

&R AR

ADI Acceptable Daily Intake : #F&— HiERUE

A/G Albumin/globrin : 7 V7 I 7 a Ty

ALP Alkaline phosphatase : 7V U 74 A7 7 #—F

ALT Alanineaminotransferase: 77 =73 /) 7L A7 =T —F

AST Aspartate aminotransferase : 7 AT X UEET I ) N TR T
= 7—F

AUC Area under the blood concentration time curve : Ifl R -
HIHR T T A

AU Cins Area under the blood concentration time curve extrapolated to
infinity : MERRICIRFR £ CHM L 7z i i S —REfE] dh#R T dnfs

AUCast Area under the concentration-time curve till the last
observation : £ 5% 0 Rt 7> & Fefé e sk £ C OO FERE ] dhi
AR

BMD Benchmark dose : X\ F~—7 K—X, —ED BMR 4725
ERESY 3 s

BMDL Benchmark dose lower confidence limit : BMD OfE#EX D T
FRAE (fEHE T RRAE)

BMR Benchmark response : HEKISHIFRIZIIT o3y 7 7F 7 R
FU&H» B DS EDEAY

CL ot Total Clearance : &5 7 V7 7 A

Cmax Maximum observed concentration : fiE L R

EFSA European Food Safety Authority : BRI A il Z 2hR

EU European Union : FRJES

FACS Fluorescence-Activated Cell Sorting : ‘= CAERHAMI B B4y Kk

FSA Food Standards Agency : #[E & iR T

FSH Follide-Stimulating Hormone : SR L€

FSS Food Standards Scottoland : A=~ b7 > REMEAER)

Hb Hemoglobin : Mffa3E&

HPLC High-Performance Liquid Chromatography : &k m— -
777 4—

LC/MS Liquid Chromatography Mass Spectrometry : iZi&k 7 o~ k75
74— HESHr

LC/MS/MS Liquid Chromatography-tandem Mass Spectrometry : {7
~ NTT T 4 —H T NERESHT

L Dso 50% Leathal Dose : -4 E4t &

LOQ Limit of Quantification : TE[R5H

43




LSC Liquid Scintillation Counter : &Kk > FL—a vy

MCH Mean Corpuscular Hemoglobin : “FERIMER~E 7 1 B

MCV Mean Corpuscular Volume : F#4J7R M ERAFE

MRT Mean Residence Time : ‘P-4 B4 IR

MRTins Mean Residence Time extrapolated toinfinity : HE[R KR £ C
SR U T A R R

NMR Nudear Magnetic Resonance : £ZR4& 2=

NOAEL No-Observed-Adverse-Effect Level : Mt

NOEL No-Observed-Effect Level : ﬂﬁfﬁg

OECD Organisation for Economic Co-operation and Development : #%
i h 7 BRI

POD Point of Depature : %5,

RBC Red blood cell : ZRIILER (30

T2 Half-life : -8

Tiast Last drug concentration time : Ff&RRIHIFE S HH e FE R

T max Maximum drug concentration time : #x i L LR RFH

TG Triglyceride: RV 7 UtV R

TLC Thin Layer Chromatography : %E& o~ 777 4—

Vdss Volumeof distribution at steady state : & KFEIZIIT D 0K
&

Vz Volume of distribution at terminal phase : JEJ<HIC 1T 5 4040
WNFE

WBC White blood cell : BIMEK (50)
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<s]>

1 DSM #RAStt: : SEHRIIIE ERATEEL ; 3-= A F v 7 a3 ) — /LI DO To
BRSOk (2 - 2RHR) . 2022 <FHEnFk >

2 Pubchem,
https://pubchem.ncbi.nim.nih.gov/compound/3-Nitrooxypropanol

3 BREEA  IRERATAA X B U O
https://www.env.go.jp/earth/ondanka/ghg-mrv/overview.html

4 Thiel A, Rimbeli R, Mair P, Yeman H, Beilstein P.: 3-NOP: ADME studiesin ratsand
ruminating animals. Food and Chemical Toxicology 2019, 125: 528-539.

5 DSM Rt - fABHRNIItE E A SR &k 1

6 DSM #halstt : SEHRIIHE ERANER] ; 3-= A F T 7 /3 — /LI DN TD
BRGSO ER (M) . 2022 <FEAFK>

7 DSM FRAth: - BRI tE e A&k B 28<FRAFK >

8 DSM #AStL: « SEHAN IR E R E R B 29<FRnk >

9 DSM #RAltl: - BRI R ERE N E R Bk 30<FRnk >

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

DSM #litt -
DSM #fAtt
DSM #iAtt
DSM #Ritl: -
DSM #Ritt: -
DSM #itt: -
DSM #liEtt -
DSM #liEtt -
DSM #fxtt
DSM #Rit: -
DSM #Ritl: -
DSM #li&t: -
DSM #litt -
DSM #alitt -
DSM #Rxtt
DSM #Rxtt
DSM #Ritd -
DSM #i&t: -
DSM #i&t: -
DSM #Rlitt: -
DSM #Rxtt

BRI A A TR
BRI R E A B R
BRI E E A B R
SRR R E A AT B R
B ERAS IR E A AR
B ERAS IR E AR
EEHR I E A A TR
BRI i E A A TR
BRI R E R A B R
ERERAS I B E A A TR
ERERAS I B E A AT B R
BRERAS I e E AR
BRI A A TR
BRI A A TR
BRI TR E R A AR
BRI TR E R A B R
ERPERAS I B E AT B R
ERERAS IS E AR
B ERAS I e E AR
BRI i A TR
BRI R E R A B R

Rk 31 <FEnFE>
EE 16 <FENFE >
BR 17 <FENFE>
Lkl 26 <IENFE >
LR 15<JENFE >
Lkl 32<JENFE >
R 35 <IN >
R 11 <IENFE>
EE10<FENFE >
Tkl 21 <IENFE>
okl 22 <IENFE>
Lkl 23<FENFE >
R 24 <IN >
R 25 <FENFE >
BR 12 <FEnFE>
BE 14 <FEnFE>
TR 13<IENFE >
Bk 18<IENFE >
Bk 19<IENFE >
Lkl 20<IENFE >
Rl 27 <IENFE >

31 COMMISSION IMPLEMENTING REGULATION (EU) 2022/565 of 7 April 2022.

32 FSA and FSS : Safety Assessment: Outcome of assessment of 3-Nitrooxypropanol
“3-NOP” as a feed additive for all ruminants for milk production and reproduction,
from DSM Nutritional Products, Reference number RP1059, 2023.
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