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= X LRI BN TV D, Ml IES BRI R T T 2HBETLH D,

Fxolx, IhEClo, MlafEEREZED 1 2L LTl LW INs/MaThdr=r VY —AHIZEEN
% RNA ZHEIE & U 7=l o s 2 ik AR B s BRIE O B 2 . BRI - (b2 Y 2 7 3 (H30-
R2 FRJE) IZBWTITVY, RRERIE~ 7 A 12xh LT, iR 1375 28 OB 2 Rt L 5 2 mE
72 R DORESLIZARED LTV 5 (Ono R. et al., Toxicology Reports 2020),

AIFFIZIBNTIEL, =7 Y Y —2 RNA LA OFEMEE & 3 2 IR IREUE A R RHIE OB R 2175 Z
& T, INFE CORBRELAIKRTE L COTEFIEDORHMli 2 A B = X DI EESW IRl AT » 7T
v 7L, U A FHIRFHC IS —E OFIBr EAEIC K HFEMN ATRE & 72 5 2 & ¢, BHTMEAER 2R ba o
b, BEEL LMz AREE T2 2 E 2 HIE LT D,

Fio, AFRIZIENTIE, BB E S, MR, TR, GERE e EORBB 2 FFOBE T
UWE~ T AEFHT D2 LT, EHFBEICBEET 2 KBRS LA A~—h—L by V) — A
RNA ZHEfT2Z L L HME LTV D, ZTINBBELNTAAL A~—h—I2L 0, RMOMEFIEYE
LT, BEIEA2 e+ 2 2 &N ATREIC 2 D, & BT, =7 V V— 2 RNA &3S & 3 2 3HlvE 2 4
H A R3DEERIEICBIT AR FIETOT 7 vV Y — NI BISHANARENDRREE AT 9 2 & T fRi 72 8T
MO FEBRIEOBRICE T HEHIT D,
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ALFWE G E T D 2 L KIRIRISBIB AR 2 51 S 25 T8~ 7 ADF AR LOFERIZ bk
PiLTe, BARBIITIE, AtpTb B R~ 7 A3 LTV Pegl0 KO v 7 ADIEREAT - 72,
SHEFIEID 2 4 BT 72 2 FF 4 FEOARZHEMIEOEHILL T MY Th .
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A. BFEEEM

L E O ENLRHE, FF I EFIEICRB T S8 ME
SR ET A EMEICR VT, AW E O LR
DL TGE TH DO IEMICTHMET 2 & & 135 E
D —DTh 5, BT ORI A mMaBRiA L,
WRZREM, BT ALSNT, BIEE ORBRITIK
800, BN HEEAEN LT U b i H
T—ELITEARWE SR DD,

ZOND 1 OTHHIE - JRIAICET 258k (5
AFEMERER) Tk, BEEMRHEE & IR R
2 (HhFE. WIREB L OVEKRBLES) 2 a2 T
i+ 2, ZOEIZ, BN - IBRIOBSZMEICEND D
T, R L E BENVERIZOE L, £ ORBLE
D OAEFIEIEZ BT 2 FIXREE R G AR H 5,
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INH/NMATHDLI T VY —ENFER I TWD,
TV — NERERT (IR, #iik7e £) 2R L.
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MEFRIRW 2 U 9 2 M 75k OFESZIZE) L
TW5% (Ono R. et al., Toxicology Reports 2020),
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ET5,

T = APIZESNEIND T ERMmbLE~
A 71 RNA WMEFEIEICHES L TV I HmELH D
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(2 & 2 52 AT RE 7o YR AT 7 T BEAT 5 2 BA %
T 5 ERIRRIZ, EFEIATFED A =X LD
HEND I ETHD,

R0 3 AL L 7maEHRBUE IZ RS W T, &
4 FEEIIMET G E TH H VT e
fefk 5% OREMINTER L OFENEY (R, 1
WmERE BRI A=y VY — AMENTRICERRT A =
EEATIRS TS, SHEREIL, VEEREICERRL Y
VIV DFEIR RN AT, AT E O R &
BT YY) —ARNADHEEZ1T 9,

7o IBIERREE SO, MR RR S AR
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R I EORBM AR OB THRE~ Y AEFIH
T5HZ LT, AT 5 KRBT KHS L
oA A~e—T—LIpHx Y —Ah RNA % Hiff
THZELHMELTWD, I ELNTEAA
Fv = —IZ X0 RAOBETFEEMEIZXH L TH,
TEATTEIEZ R 5 2 L D AREIC 72 5,

S|, =7 Y Y —A RNA Z#aMfEE L L8 E
BRICIRAT L7snA vl /) A4 K 3D Bk a R L7z
RHAIRE DB b HRIF I AN T WD, AT
J A R, WBESRE T DR 2R o Tm Kbl
ke - AIBSHIAL DY, 3D K5 BREE O CI B G TE
DOFHE AR LTI e DER SN DO TH Y,
BAEMOBMFET VE LT, {LFWESEDIZL D
BHEEEOFMIbEHATE B2 6N,

FEIZT, ANH A Rk VY — AIZBWT
LRI A FTRE A LT A 2 E B HIE L
TW5, 2k, BitEak (3Rs) OBLSIC L D
E~DICHZBE LB O—BRTh 5, BEARRYIC
W, AT ) A ROEEFEEE RO Y — 5N in
vivo D7 Y — AL FRRICE A, A~ — T —
LRV D BDONDORRIAEEIT D,

B. HrREHE

ABFFEIC BN TIE, TERAA D= A L2 EE LIz
AT DA G T A g Rtk 2 295 Z &2 H
BT, AT OMEZ1T 9,

@ =7V Y/—LRNA BN OEMEEEE T DO
AR A MR IE &2 B 5 72 DIs, Ik~ v
ANCBERM OIS LS E R O e E L, RIS
BT AN HBEREL Ry VY — A
RNA D[FE Z RIMAS S — o o AT L VAT 5,

@ in vivo DFFMEZL B EEICLRAE LTZ in vitro ET LV &
SNDANTT A K 3D BEIEORE RIEHhICHIl
ropwshsdxer vy —rzwgrEEEs ULTHA
AIRE A FRET U, B IEBRIC L B 2 WO IR IR
EORREZIT I,

TNSITINZ T, st~ v AER D —fREy 72 F i EE
%475 = & T, BUTOERBMEIAN & A7 CRY
H9 5 AR A TE B RIS O i 21T 5

] N7 = S AL B LA AR R GE AT - AN EAE BRI A
E=IZBWTIL, ALFEWE DO~ U A~OF 5 TR
BLOERMES L OMREIE &R, (LFHEO &
PE R R L ORI R A - e mA (OF



W), =7 VY —LAOMHB IR VYV —A RNA
DOWAAR S — 4 o —1C K DGR OB 24T
WV, BURERIRT - R AR - o TRERRTR T
FEERPNZ BN TIL, MEATIENED S A A~ — T — {5
DRFE L O OFEMOfENT (TR 2170, RIRK
o BAEYIEIFSEET (Y1) 2B W T, AWFZEICE
WTHE LN D IAERT — VIR R 72~ A 7 1 RNA
DEF -~ ZOMERL ¥ X OMEA MM 2@ LT
ET N~ AOER (F)I) 2175, 2. ENLBA
Mgt o 2 — () [2BW\WCid, B A F~—h
—ThbdTr V) —ALRNAMN, A/NH /A K3DE;
T RBFERICHRE D s hbd =y VY —HNZBWN
THEMERIEL R DO E e 5,

s U AMIKNH DT Y VY — I RNA HEE (

(] 37 2= B S A SR AR A FE T IS 0 W CHRIR S AL 72 iR
BTN E T, FESLEE R AT L O
FORERNK S oy TRE R e Ic B Vv = v
Y — LAOHHEETT 9, BRICIE, BiELSL Y B
U AEERATY, =7 Y Y — NHREEZIT, Nanosight %
Py Y — AOFREHRICHT T AX T
0yT 4Ry A ) =R LY S

T2 ) —ADREIEFH DT N EITD,

20— NREEOTHIZ 1T .

U AWV T afE R v AR OEEIC
X B FEInE I NI RIE R O ZF DMt EM TR =~
V) — I DIERT D 1 b DB UL

TEBTTEPEBS MBI & L C A B HERCEEIMIE . X
Jale EOMBREHEEEEBR T VT ik E
Wi, 2L aRIT T CANARKRE LTERAENT
W5,

ARFFETIL, ~ 7 A DRSS T DR H
MBILAI A VT a2k o&kE L, %55 &B (6
PEIH) . 2RFETIC Y VY Y — AT ERB DO H 54T
BR15H . B L OMEA MR SR STV B IR
ORI, ZNFh, BEWisEs L OFaRNEYw (k
E\%E%ﬁ\%%>%i7yy~A%ﬁﬁmﬁﬁb
F - BRI AERT -0, BEWE L OW IR
D)V b BRI A R LT,

1. @

1-1. HEBRYE

RERTSRWE . NV afgr Y oL
BE ST © Sigma-Aldrich Japan G.K.
CASTE 5 : 1069-66-5

& 166.19

oy FES . WXBD4552V
HE : 99.0%

PR B, R
PRESM: - B, WREET

1-2. A

LW 05 W% AT o — 2wk (BER : 0.5%
MCIAER)

EIE B BT 4 b SRR S

o v F&5 : CAE0466

RN b

VEEOAF )Ll a— AR L., L a0
DIROTZIER K (A ARIER T RS RE RS T
Y. 1y FEF1I76) ITIRA A THSE-, =
NEGBRLLTAF L L0 —AREMSE, B2
?%f%%if&ﬂ%@ﬁ%kbko%%&\@@%
FL7C,

1-3. #ZBRIE D 34T

18.75 mg/mL (300 mg/kghf) 3L TU37.5 mg/mL (60
0 mg/kg) DHEERIIZ OV T, BRI E 2 HIE LT,
BARBRUR DY FE DFRRE IR 5 E A 12100.0% K Y
1022%TH D, WT I RN RE  ForEIC
ST HEEDN100% = 10%) Thol-,

HERERR « — M EEN BRSO 2 —

1-4. i FHEMW

EYFfE . ~ A (SPF)

SeHt + C5TBL/6

B vy 7 Vs TRT MY — - Dy UK S
T, EAREGHFTE X —

TR S - MELOME . k1 A

VEE : ZSB FHIES2DL, 92T
i U746 RENY) « 460C

A4 LB O - BIEIRk 28T, —BeiRiE
OMREHERIC BT O WE 2 vz,

AL : 1AL _E OMELPTIZ 12308 5 DL O 1PE % &
KRE ST, Bal BNICER R SN2 A
BRSsrEm e L, FOAEFE0OR & LT,

B ZRRBHEONLHE (BEIR0OR) Z & 12fTV, 4RO A
DIREZ K REORENARERIRE D BEL 72D K
ICara—FEzRAn=7a v 7 0iTo7,
RREN I XEW) E B~ LT,

1-5. fABEREE

BE (23 £ 3C) | WE (50 £ 20%) . #a%
[F1%% (10~15081/1E0) | FEBH (1 B 128FfH, 07:00~19:00)
(R S - R E E CRE LT,

fBEIIERHE (a7 4 XA M, &St 7 7 0<) &
ANNT=T T AF w7 r— (W155 X D245 X H150 mm)
WEBIETE Lz (B &2 BR<)

R EEREICRE-1 (y BRI . 24V = Z LRk
TEMREH) 2 AT L ARG AN THHE
WIS, BAKITEBRKEEIZCLY BRIZKE
KEFERSH T,

REET U v F AL & LT, IACUCDIEEHINES
T, F—VOENOAT VLAY B Y TP CilEAR
& UL R# & R UsE4 DBiting board (3cmPU 7 D~ L
; NGl Ic Lz b D)2 & L TH %

2. TV — NFEHT R BGRER
?Liﬁﬁ%\&ﬁﬁﬁﬁw%ﬁﬁﬁk%ngwg
R

BRI RRE AR Ch AR O &REG 28R L,
BEHEII ALV T a g N ) v AOMEFEER O
R CHLEMRIOA LV 1IAETOIAME Lz,



B G m T K E R G RBR TRt bl
Hilel (FF3E) & L7z,

2-2. BHIE

BeHHEL. FomEOROKE HEICE L T
fI7pmiflRe O 5L Lz,

VT a R R U T AT KIS % E TR
TAHZENMOENTWNS Z D, (EATRAEH NI
BRIZHBLT 5 &5 2 5115800 mg/kgZ % 5-FIRE72 16
mL/kgZ & GAREL Uiz, &5k, 7 1LF% 7 LE
VT W CTHENICHEARR O #RE L7 (8:00~11:00
DM . B L okEiRE (FRREAL 0 0.01 mL)
WY H ORE & B EH LT,

2-3. P b K OB K

Fe5-813300, 600K VN800 mg/kgD3 A & L, ST
FREE 2 5 O BURHER U A 2 5 i L 72 1OREABRR & L 72,
T b, BEAARKTHREE, 300 U600 mg/kghEIZiER1 1
HSRRRE, ARAR1S B SRR RE X QIR 18 H M i & =
NENFIT 72, F£72. 800 mg/kghbiZIXiENR18 B ik
MERE L,

IR = & DR B AN HEB R A 4T (800 mg/kgl5E
A2 EZE L) & LT,

BERERR AR 1 IR LT,

7272 Uy AR IREE . 300 &% 1N600 mg/kghlZ REEANFR
D OIS A T, ME ARSI EY A BN LT (i
B IIATES T LB 2t T CHIM T

#1
B 5 H R BREE | BE x| i
= R | & (ng/mL | &
(mg/kg (mL/kg |) 5%
) ) VA
g
Py
0 ?Dl 16 0 4 1 1101~1104
?Dl 4 12101~2106
gm 4 1 3101~3105
300 ?Dl 16 875 4 | 41014107
?Dl 4 | 5101~5106
gm 4 | 6101~6105
600 ?Dl 16 54 | 1017100
?Dl 4 | 8101~8106
gm 4 1 9101~9106
800 | GDI | 16 50 g [ 10101~101
8 08
5B TR L

AR O g R T Bk A LA S 720 1 H400~12
00 mgTH D, HEERELZS50 kgbTHE, ZOET
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8~24 mg/kglZAHY T 5, 7T a2 SRR Al
ALzt TR AFHEOM, DEFREKIES OO
FIGRLHE, QB JRIE TR EOINRE T & £
DOWENHBLT 2 Z EDRMBN TV D,
ARV, 2B ICB T 2 R &
OB DOT Y V) — AOBESCHNFICKTT 5 B2 R
T, BKHARDI3~ISET, GRERIT &
L 7= SCHRZMFIET 5300 mg/kglz 0600 mg/kg % £ 5-
THREZRIT -, 7238, 600 mgkgDFHEHGIZXL->TH
FTEDTRO BB BSTEE L7272, 800 mg/kg
B,

2-4. B DEIER

REICHOWNT, AT NN, Seasikie, &
B ATEN N ORI 72 & O—RIREE R BlEE LT-,
Bex, BEMEGXA3E, #5R, 5 EE L)
B E13RR % O/ (7277 L. f0E11 B SRR 4R
11 B 3501, BEE% L OBRMATO3E]) | Zofh
OHFMIX1A 1A (GFRiH) 1772,

REIX, R0, 4. 9, 10, 11, 15, 188 (IEiE11
H 5 RE S QMRS B SRR BRI X2 NS VR 11 R O
15H F£T) D07:00~12:30D ] ($¢ 5- 81/ 513 8 5-8511)
WZHIE L7z,

F7-. WEHET (EROANOERIIE) OEH
INEZFH Uiz,

2-5. K

R B SRR O K4~TH L 0 | dEIR11 B O# 5%
1R O S GFA&IPH60E5%Y) 2B\ T, £ Y 7L
T W NREE P IALE S U o 2 % D TR ENR
MO AREZR IR BRI L7-1% . MEREWIRZ U1 L C ik
T K0 Z2AE S (RoM 3, e L OEEN O T
TGN E AR A SRS LT,
RS B HB RO L 6BNTANR1S B o, fEIE18 A #
HEDE5~601 (800 mg/kghEiX8f) IXLEARISH D, W
TR ORI BICEM L8 & 13IE R CREZ (09:
0(};%2:0003%?) V2 [RRR I BRI A% B, U C &2 34808 S
kLT,

3%’-63& T FYIE N N IE R = 7 v ) — NfEAT B
PR

HIRRERIC, BROBF A RWIRMICHEIZ L T, EiED
RS A WERR LT, ARIRDSER SO LT BEMIC DWW T
. TERNOAEFR R, R - JRIREAZHE - 72
LT, EFRIR LTI JRIROME ZEFRE S L
77
HIRAIC B R DNRD SN WE O+ 1%, 2%NaO
HKBKIZ L0 EIAL L CEREM O LB L
770 FEIREBNLHIFRD B AV WENIIALE: & ]l L 7=,

2-7. FEMWME R 7 VYV — N AR O ALER

MikzERY) 7oL RS (X 7 (KE) 1
B L., IR T300LL BiE Liztg, =008 (4°C,
6000 xg, 257[M) 12 XV & 2157, 15 b7z fyga
BHIRERE =, URHREURE S, BiE B, bR =,
BiAEA B, WA ZHTE LT L2 Lz ¥
VNIRRT 2 — T I AL, HIEREE T-80°C D%
W (FFRAE : —70°CLLT) ITIRTfE LT~

2-8. *FK, JRVRIMAE (GDI8) | JRlE
SR DERHL

1) BRECH K MR R

(GD11, GD15) .



BB B SRR & RE44]

Bk 15E# (09:00~12:000[4)

BEBR1S B SRREE « A5 HE41,

R B EYIBE & 1ZIE[R U
(09:00~12:00D )

AR 18 H MR « A HE4B] (800 mg/kghEIL8HI) |
EAR11 B EEIBR & IXIETR CREZ) (09:00~12:0000 ()

2) SRENL (BT L) DEE

(a) HEBR11 Bk R,

TFEEEAUIRE L. UPEESERICH e SRR R
L7, ZDth, ABEERE ANT-> ¥ — LTI
WMEFRAYIE L, BRI & R A B L7, BRI R
WSR2 Bl L E IV FENRNA later & 10% U o Fl e
R~ R EWT-LIZ1S mLOa =V F o —7
WA U7 BRIRIZ10% Y EsiEfdiR L~ U ik CRE
Eth, THREBIZ 2 FE LT,

(b) 1EUR15 B SRR RE

TEURENY) O 7 BEZ YIBATE . INEEZEREL D ZMH > & )
BIL., NUT7TF v TEKER) 7o L o BRES
(& R AE) \TERE U=, SFAK BRI L 7244 .
I SN IR R OR 2R L, R
R e 2B L. ([ERICEE 2 L, RERITE
B 20EI L, FHZENRNA later & 10% Y > BEE
R~ KA L2115 mLO 3 = )LF o —
TVRE Lz, FKTEOEE (4° C. 6000 Xg, 2
45 #. Fi§E2 ) T F o T THE R TIERET =
— 7N LT, BBIRIZ10% ) v Eefgfdids L~ ) R
Eﬁ%;ﬁm%ﬁ%@%ﬁﬁﬁmﬁaL“%%ﬁé%
S L7,

(c) WEHR18 A IAE

IRENM) O T BEZYIBE L, INEEELCAa ST
MR 2. IR IR OSEER 2 YIBE L C SHENAK 2 Y)W
L. I Lz za ~ RV A L e~~~ b7 U v
N EME 2 W CREEZR MR D £R1 LU 7=, MikiZAR U
Tu v L URIRE (X R ERAE) 1B L, iy
B (4°C, 6000 Xg, 27f]) X vmiEE L, NUT
F o P THEUNRNTENETF 22— LT, B
ORI EEZ L. 10% Y VERfEER L~ U iR
THEER ., KRS OSIRIBICIER L, EEEis
2 i L7,

Tz, BRITEEZ RS, RIFTWEI2DE L, £
NZFNRNA later & 10% Y EfEfEi AL~ U LK 20
7Z2L7715 mLOa=hLF 2—TI1{RE LT,

3) aEE S

FOK TR IR AR, e K OBE . =ikl &
FEREHLIEZLOE T L LY I VEITIGI L
7o REIE BT, ERE 5 ENEWME R~ TE T ENA
T TEBRERR L, EREFIZLLTORUES T

VEFIRIRZ LB v iR -7,
2
b | R | ERE S
(mg/kg) | 1]
0 GD11 101~
GDI15 201~
GD18 301~
300 GD11 401~
GDI15 501~
GD18 601~
600 GD11 701~
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GDI15 801~
GD18 901~
800 GD18 1001~

BRF G A 7 AT ORTREDIL, v
BNOREIOFEEZ IO FE TR LT,
Thbb, -NTFEKUIERMEE, 213061,
(RNA later) . -4IXM5ME LERBIL 7=,

313

o7 s | PRAFSME
FARSUTIR IR A | -1 (-8
0°C)
(S 2 E¥I
6% (RNA later) | -3 T
HEAE (10% D > Bete | -4 EI
B~ U %)
2-8. HEFHALEE
-MiTOX-BOZO> A7 2 (Version 9.3.1.1., =HE&S

AT LR A AL)

3. ST R OB % O REM IS KOV
N T DI FE TR

VT a R E F O EORRY (FRI~11 1 £ T)
DIFIRMEBMWIC 5 L IS - IR E~DHEER %2
B LR o, BEMW g I NS F DG I
DOV TafBREEZETHZ EICL 0, #EwmE
DOUEYREM I3 1T 2 BRI 2 54l L 7=,

?Lﬁﬁﬁ%\%ﬁﬁﬁ&@&ﬁﬁﬁk%ngwg
R
2. 7V — MR FRER & [RAR

3-2. BHIE
2. =7 YV — MRV LR (2-2.200)

3-3. 5B OHEERL

B 58133002 (%600 mg/kg D2EERERL & LT=, 1REY
720 OXZJRRRSIHEBN A SIE & LTz, BEMER A 3
R L7,

(2-1.2H)

3
&h5E | RE &ER | KRR | BiE S
(mg/kg) | (mg/mL) | & SRR
(mL/kg)
300 18.75 16 5 1101~1105
600 37.5 16 5 2101~2105

3-4. 5 EEEARL

WRERME O i PR 0 131 H 400~1200 mg Tab 5,
YERE 250 kgk 95 &, Z DE(X8~24 mg/kglZHHY
T 5, ZOEONNILVT LRI L7z e
Rl oM, DEFR RO LFESS
FRIE, DERL JRIE TR EONKRFHEFHF O
B2 ENmbinTn5D,

Dawning et al. (7£1) (Z&AUE, 800 mg/kg 13400
mg/kgD/ V7 0 EETIROA (e =4T4z00) @
BT HRIERENE G- L7 3, HE. DB O D47
AL STV D, ARRBRICE W TIE, 240, PR
REERIIBIT ARNEM LR OO VY — 50
LN T DB e it o720, BRHED]



6~10015 T, BIRIBICHTEZE 23 & L7z SCHROSMFEAE
95400 mg/kgf U800 mg/kgZ H 5T HREAEFK T T2,
TG 21T 9 &, 800 mg/kg ClIw)al4% 5 CHEH)
WML L, O TIILERTKEEHR O
HLWEHEINTEZ LD, HFHEE6005 0300
mg/kglZZEH L7z,

(1) Downing Chris, Biers Jami, Larson Colin, Ki
mball Alexi, Wright Hali, Ishii Takamasa, Gilliam Da
vid, Johnson Thomas: Genetic and Maternal Effects o
n Valproic Acid Teratogenesis in C57BL/6J and DB
A/2] Mice. Toxicological Sciences. 116 (2) 632-639
(2010).

3-5. B o#IER

BB ONTARSNZE, SRR AE, BB 1TE) R ORI
R E DR IEA B U, BlEiL, ARG
B3], 500, &5 E% &K O E1-3RB% oM (72
72 U, dEiR11 BB G-Ri, B E% K O AT o3[E]) |
ZOMOWIRNZIA1E (GFETH) 1T-o72,
REITIENE0, 4. 9. 10, 11 HD07:00~12:30D[8] (#
SR oI ET) CHE L,

72385, 800 mg/kgZ #5- L= 1B DFET-EMIE. kAT
?Wﬁbk%%\%bmiiﬁTﬁ%®%ﬂﬁﬂo

3-6. kK OV E IR
AR B OB 5% 1M O S GFRHEIPH60E 597)

B K OAL A—T1—
PUE AR &~ > 7 LAVE & | Waters Corporation
~

SiNTEE (MS/MS)
T — X ALHEL Y T
MassLynx 4.1

EREE s 0~ N7 5

~ (HPLC)
ACQUITY UPLC I-CL
ASS
WZBWT, A Y 7T AR TIZ T, ~NY
NU D AAER Y R W CIERENRD S AIHE R
R0 £RIf. GRIRREER O 2 %8 L K &R & 5
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