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Clinical reports revealed that VPA exposure during early pregnancy increases the risk of a child having
an autistic disorder. In this study, focusing on VPA pharmacological action, inhibition of histone
deacetylase, the relationship between histone modification and morphological changes in the rat fetal
brain after VPA treatment was examined. Disruption of neuronal migration in the cortex was detected in
SD, F344 as well as Wistar Kyoto (WK) rat fetus at the gestational day (GD)16 after VPA treatment at
GD11. However, abnormal neural running tract in the midbrain was observed in SD rat fetal brain, but
not in F344 or WK rat fetal brain, indicating that “some” morphological changes in the fetal brain are
partly due to genetic factors. In the functional observation of neonates on postnatal day 11, an abnormal
brain function, such as an increase in fear response, was identified on analyzing the distribution of c-Fos
immunoreactive cells after maternal derivation in neonate treated prenatally with VPA. The study could
not go to schedule in order to different sensitivity for VPA among rat strains. Therefore, effects of
histone modification by VPA on morphological changes in a rat fetal brain have not revealed in this
study period.
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BN ERNHDZ ENG ., YIS VPA D
HEZRE Uz, BERICHEL & HED VPA
Ze AREEKICIRMR L IR 11 HIZ VPA 2% 1
Be5-(5mL/kg) L CHENR 16 BT EYIBH L
77o TOFER(FE 1), SDT7 v FTIHE L
800 mg/kg EHRETIXEIEIEAIELET 24
DALV, RIREMESE S FEIEL L=, 600
mg/kg B 5-HECTIIRRERIC bRl L CHE IRAE
LSRN L VPA OASERMER RO BN D
HETH-T-Z L6 VPA O H-E % 600
mg/kg (Z5%E LIG AN 2 7ML 7=,
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Treatment mg/kg Dams Implants No. Live fetus Fetal mortality
VPA 1200 1 9 0 100
800 2 95 = 0.7 25+ 35 75 = 354
600 7 95 %+ 07 76 = 35 172 = 3638
400 2 8+ 14 8+ 14 0
200 1 8 95 0
Cont 0 6 87 *= 08 8 + 06 74 = 57

(2)VPA GBI I T IR RN DT HE
FHEAL

SD 7 v b EHAWEH A2 OBE#R THE LT
VN5 VPARE 1% DIENR 16 H DR RIM T OTE
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ST2T29IZ, 400 mg/kg & GREE I8
EL, BIEMOFEMmEZIT- 72 (& 2),

®2. FEYFAER (GFYR 16 B, SD Svh)

Treatment mg/kg Dams Implants No. Live fetus Fetal mortality

VPA 800 6 145 = 15 112 + 48
400 5 162 = 1.8 156 = 2.1
Cont 0 4 137 + 12 133 + 15
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26 + 44
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400 mg/kg (2T CThH, FREEIXEREL L7228
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ERAmIAK:
Acetyl-Histone H3: Cell Signaling

Acetyl-Histone H4: Cell Signaling

HDAC1: abcam
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Joyner A. 2001; Brodski et al., 2003).
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z:i(r;sr_f)?—eAt'I?(.EATGTCTTATCTAAAGCA—3’

otx2R 5’-TCACAAAACCTGGAATTTCC-3’

ghx2F 5’-TGGATAAGGATGGCAAGAAG-3’
ghbx2R 5’-AACCTCTGAACCAAATGTGC-3’

®s5 ERLI=TSAY—HFER

VPA % 5-1% O IFE 16 H OREVEAN A~ 5 TRIzZol
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Hb,

ZORER, gbx2 BI D otx2 & H1T GD16
JEVERM CIEF BN F2 L7223, VPA @ 600
mg/kg P 5HE & P IREECIImE OB &I
ZITRD N o7- (K 6-1, 6-2),

Gene expression of gtx2 (gbx2: 793 bp)

Tail Head

Cont V600 Cont V600 Cont V600 Cont V600

53 54 51 52 61 62 61 62 7-1 7-2 53 54 51 52 6-1 62 61 62 7-1 7-2
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Gene expression of otx2  (0tx2:870 bp)

Tail Head

Cont V600 Cont V600 Cont V600 Cont V600

0.5 kb
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— 75 . RT-PCR O o 7 VI kE Rk 2k D FE
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% 2T, BB ORIEEZRGT 57-9IC in
situ NA TV F AP —2 g L IEOSKMR
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WD dB H Ry Z— TN LT, #IREEHE
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Toax = (DIG) L L7~ cRNA 7 >

Fr o AET T AT T —T BERLL T,

FEA ST 0tx2 B L O gbx2 cDNA X% v E°

F)—RXB#Eh— 7 =Y —TCHER LT,
iR 16 H ORRIR AR, 0TC =Ny

Y RCEE L, BRI REER Lz, 4%3

FHRILVLTIVTE REA 0. IM U U EEfEE

R (PBS) TRREEZITV, 47 FEDONA T

VXA EB—a P T (4xSSC, 1 x

Denhard’ s buffer, 10% dextran sulfate,

2 mM EDTA. 50% formamide, 500 pg/ml

THES DNA) oA TV XA B —2 3

EiToT-, TDO%, ToFv o AETE

v A cRNA Fu—T7E &%, 45 T 16

fINA TV EA = a U MnElTo T2,

50 BED 0.2 x SSC&AH 60%FR/LAT I RIE

R L%, ~L v ¥ — B

DIG PR CRIER IS EIT-T-, 7 I R

BAETY 7PNV EHEE LTk, VA Lk

A VFERA N VT RT BV TR S,
HOCPAREE CEIEE LTz, FMRRIEE TR &
RIZL T L EEZIT I HEERH T in
situhybridization EZ AT, E DOFEE.
B 72T B0, MEEIZmW 7
DR SNz, ZoFa—7 %R\ AL
HTRIZE Y MEERNOAAOMERZ R T 5
TETHD,

Otx2:antisense+fluorescein
DAPI: 1:10000 dilution

E7 VPARS#%OIEYR16 B IREINICE 1+ Her D BE(ISHIE)

(4) VPA ZFEH OB IEMIZI T 28513
BLONA ~A 7 a7 L—fifhr)

WFFEEHE SNl & i 7z 2 FEDE R
FORBX, F344 BIOWK 7 v MW
TIE VPA #5112 K B MRV ATREME S &
57, Wistar rat (£4) 3 LV F344 rat

(RTEEER DO A) % FAWT., VPA BBH%OIT
e 16 HBEEMAY S mRNA # fiHi 4.
Dye-Swap {£I2TC DNA ~ A 7 a7 LA fif
Mra Sl L, B 3BT OV TxREE L
VPA $eHRE L Dbl A LT, iE4E 16 HIRIE
M TR ERND -T2, B
TRBLEDO L CEMBE T ZIERTLHDT
178, BEECENBEE R b O A EIRT 5 2
LTz, BIE, 2D OBIGIHR A iR
rch s,

(5) MG AE R 512 X 2 39 A= Vi B A ] 5 o~
DR
AR O RREI I O T, BB IEM
B LAERIZ SD T ~ FOIEEE 11 BIZ
800 mg/kg O VPA % %52 L. R#EMIT AR
ST (HER=4%0H), £% 11
Bz, BrER%Z 20 R8I IREEL . 0%
A%PFA | CHEWREEE L CTIMAE RS L. IRIE
IMELEREE L [FREIC 7T h— A2 X B4
Wrsit) A ERL L. BT AN c-Fos &
H D53 AT % Gk G B2 L 0 R~ T,
FTORER, B, DRGSR, WEER
K OFBEE D c-Fos BEtERMIaEL % JH -~ 7= k5
B HEIE T VPA BECOA E e MR
e DN FED Hiv7- (K 8), Z DR
. BEAEHA VPA ZREEIC K 0 B R A REIC
HUPEDTTERNE = > TWA Z L 2R L
TWn5,
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Fig.8 £#%11B1KMBRFRAMEICHEITDEEKA) A RERZEB). BRCARLEH(QORY
HTARE(D), H B (E)Dc-FosPBMEMIR%EL  * | p<0.05 vs control

X 5T, FMREZEOMBEMEIZ OV T
T 5 TECTH D, MR OB
P52 & T, YRl KA L D W
T ZERRIC 3BT D IR R BLR O 2 %
RETXD2OTIIRWVWNEEZ TND,

AlEl, BEIREEALER L D R R L R AT
AR E 2 TRl 2 L7223, Sz o
FBIME A R AR, HERA~E 2 A X
r L ZADFIEIZOWTIEE 7R 55050
FEThDEVIFENER SN, BE, E
PENPE G- A N L R EE % EtEBRR LT,

(6) 5t OFRRE

ARG ClrE, BRAEHT VPA &5 L HE
WICHREBLT 2 BPE (s EREE) OFHL
B2 VPA D HADCYEAI AR5 L TV b DT
LRI E W D B B RFTE & S0 LT,

VPA (%I 2 sz Mm@ mific L v &
DT, U R ERAWTEAED B
INTWEn, RIFEORER. 7 v Mok
WTHBRMENRD D Z ENHLNITR ST,
L2xL. SD, F344, WK T v k& & IZ KM
BOWRERFIIBEINTND I LD,

VPA #FFEMEO MR EREE I T O (B
HE) HEIITBEEEENE ST LR, T
NTHREEIOER TIER2WEE 2 Bz,

UL, BERIZRT D H HE R B O iR
izl W THEARERTH D,

Fo. B 2 OB A HWTE PN
DO RE ZME T ENTE otz
ZliE, AR OEITICEERIFL, F
BPEDIELE S LB L I o7z, AW
FEEZHWD ETIiX inbred RE W5 Z
EMFEHD1LOTHDHIN, Hl-727 v b
inbred RIZTHHNEZTINHDIWVWIE~T
A AW D DRI 2 335,

C57BL ~ 7 A (inbred) TlX, MR VPA %
FAZ X0 R IIAMMIENS BT D 7212,
T A REEITIE E 1 CRINT A ML B FE
IhTwb,

—J7. BEHICHEL T Gbx2 BL R 0tx2 D
PR-PCR D77 A4 ~— DB LW in
situ "N TV EA =g Horya—
TOERE L, RREME I LE LS
0k oa— VAN L=, ARHFZETIX. VPA
Beh-L 2 OBIRT-RELE ORSEME) A
LTI B o T-, LivL, BfE, B

AMIRFEICLD, BRI EREE 258
THEOH HEBESC VPA L IT R D1
F % b PRSI & F VTR VMG 21T
STEY, PRMEEITEE L EER TH
HREREHFTND, o T, ABFFRIC TR
HLIZTI9A4~—, 7u—TBX07n k
a— UL, MO E 5 X D s E
EEERICB VTSN TE 5,

Tz, A TRIITE RS MICAE D
RT3, F344 BELOWK 7~ FOREIR
% VT, DNA-array bt 23206 L, B
TEfRNT 2 FhH Ch D, A8 L7Iz@is 5k
I 72 o Tz, IROAT v T~ HFF
T&E 5,

A% 1L BOFAEREHNEZXY hU—7
TR B R ORRET CIE % 11 Bz
T VPA B G-RECTIIRM D TTEZ R 95
FERESTZ, 7 v FOAK 11 BiZe OB
ARHNCAEY T 572012, SRIORFIL,
FERICE W TCORMRAICIGH T 5 &%
2D,

MO T END REREGTE 2L E T 505
PENTTE 272010, BRIICHFZEDHEST
MOREIL, AWFTRED 1 SOFRETH - 7=
VPA #5112 X DI EREE O RBIMT & &
A N fEff & ORSEMEEZB SN TH &
X Cxehot-y LL, RFEICTEDS
NFFERIT. R~ AT v FICEELESR
BEThd, B, AFUUbEE—4F v R
U 7238 s 1T DT S DS LT 2 &
MBI BICARARERNIELND Z
ElX o IRECTE S,

5. FredEFw L
(BFFEIERaE . WRgEor i R O g
(ZIX TR
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