A MR s HEHED T & BB T AR
FRFISOSE DI POIRIE R LR

AR T 2RI VITEIBHIZL S
E BRI
— PR AR Z AR D EL—

(A A
R OH # g
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$IREFECRRIEI UL, Bl 7 v RBR
LTEDORBEMHATHLENRD D, ThRITEHEY
FEOIBRAN 1 DOFEC B LIFFHIATW319, bh
bhik, EREOHETHREMD T » bt methamphe-
tamine (LIF MAP) %5 L, TEHHEOIEN L
SHBMOTEEEY, SRERECAONhD [FED
HR~ORIEEOEE] & MEREEY <& PO &
E HIREC LR L, TORE, kDX sk &
PG L,

MAP REH#SL2ZF-BEI LEEFR F T b
(MAP #) ik, Q) BBHEOWEY A 7 LicfEsE
LRI, RALHOERY XADBEEL H
HEn5, (2) TR 3FECEEIA R, R
HEA~ORGOBENRBENS, (3) MAP BiE
RBESGHATER IR TR 6, Wb B URHER
@Rz by, (4) ¥R catecholamine ¥ © HlE
Xy, BISHERE C dopamine A LT B bH, &
BEEZOBENTBRENDS, D4KTHS,

D EDEEL & OIFHcHENT5 00, FEELR
D MAP BERfE L, 48, ROX 57 TBHEEL
AL RTT 5 %,

EHRE GHFINEDREYREL, VIR X200
HERAREEE L, BRNC N5 Kbk, #E
' - - B s, FEEX D AEHEHOESROEY
BiE Ute, A{b3piy, MASBRREEZDESE S
DOEAEF A VETE—T v AL > TR L,

FORER, BREH MAP #5C, BRI AD

]|

* HIGAFERESHEETREEE&E (M. Sao, De-
partment of Neuropsychiatry, Okayama Uni-
versity, School of Medicine)

30 S
B HE A

POEBEEYERLELTHELRZ LR, TOR, 4
b2y, RTEHSERE D serotoning FERMEHHA L
Tz, ChoOREYS LR, YREBETC ST 5
serotonin RO BENOWTHEHE LI,

5 E

1) X%

SD %7 v MfHELIN R BATE S ¥, (HEOREL
#fF7 v FIC2IHME, MAP (2mg/kg) * iolzRAED
HEAERYEH, Bo—EAcETES L, 1
HELIFZy M, TRTUEBRREREEE2T-RT
v PEHB R, TNTDOT v biX, 6K HI8EY
BHE L T 512 S 2 DHRS A 2 AT, 24°C 12T
HE L, EKEr—oLBeEE, 59 b E
MBI LT > TERTES L5 Lz, MAP 5
Sy P OHAELLFZ + 2 MAP 8, 4SEAEK
BERS v PLHELRTY v P RHEBELL, 7
v P OHEREIRLT, DT OERYT > 7,

2) TEER

Hi4: 4621 H H ¥ Tit, MAP #, B, Fhithig
v P1EEFFy 8, iz, 21HHCHEA L
BHEEEELFTy FAERTO®R L 7 — IR AR, B,
BAOBRERE L b 0 EBEARTE L, D
E, r-vRERL, 1RECLOEHESL LTHEEF
AR EREE L, B, B ARIERTE Natsumex
NH-70 H activity monitor % f§\», NH-70 accumula-
ting printer “CiL& L7,

W T, FEA~ORGEEENT5 BT 100dB ©
“AFCLDERNHERET o/, BB, 21HEL28
HEOWBHE Q2R L (485 ©fT- 7%, FIEu,
1 SMoESE <5 oEC i 6 BT, RO -
cHBTEFRER 1SS EOEBELHIE L,
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#F 1 Assay System (1 tube=1ml)

5HT,

5HT,

DA (Dy) NA (ay) ‘ ACh (musc.)
SH-Ligand *H-spiperone SH-5 HT SH-ketanserin*  *H-spiperone** | SH-WB 4101 SH-QNB
(nM) 0.1) (1.0) (1.0 ©.1D 0.1 | (0. 1)
Displacer (+)-butaclamol 5HT methysergide (4 )-butaclamol WB 4101 ‘ atropine
(M) (1.0) (100) 1.0) (@) 0.1 (1.0)
Incubation
time 45 min. 30 min. 30 min. 45 min. 45 min. 60 min.
temparature 25°C 25°C 25°C 25°C 25°C 25°C

3) E{bEHRE

HERSHEOWHY » b LAFSTEFORBFHL
ot MEROHL, Kk ECHAMEAiAE 0 H L, 8
SARIIAZE XA B 5 P CRIZART L, il X b Ei
DERGD B L, BIRERERCOB® D ORGHh 5
B, WBRFINE, BERLTmOBRLEDE L. B
BT, ML E MR EA R THEIL, 18 TR
BELIMM L LTI L, &SRB, BEEYN
EH, —70°C TREF L, BEFRL ABrEBEES
DI00f5E B Dk TrissEDTA buffer (25 mM Tris,
5mM EDTA-Nay, 0.02% ascorbic acid, 10 pM pargy-
line, pH=7.6)Z A}, polytron PT-10 & glass homoge-
nizer ChrE 5314 X L, 43,0008, 20 5REOEKY
2 EfT»Ti§ bhie final pellet Z# 100 f5 % & ©
Tris-EDTA buffer CHEL, T OoHr T X1 + %
receptor preparation » L7, REMEEEYESZEME
ORRARESROERY, FKHLOHEY vty &1
CRTICHAVETE =T v 2l DEHETTo R, T
#>% dopamine (Dy) % [*H]-spiperone, serotonin (5
HT,) % [*H]-serotonin, serotonin (5 HT;) % #§ &
£ CIt [PH]-ketanserin, FjEEFERE Tt [*H]-spipe-
rone, acetylcholine (muscarinic) % [*H]-QNB, nor-
adrenaline (a;) % [PPH]-WB 4101 2V % F & LT
vz,

b, H4th, WRERHCE T, Kilo X
ED wfgvs, [*Hl-spiperone $56 O RIMER LT - 1o,
[*H]-spiperone 310~1,000 pM DEEC, 1 M o d-
butaclamol *EEMECH, HEEEFE &D bScatchard
BT & - THBEER Ko LRAWEEEE Bmax %
DI,

EEREER, Lowry LOHED KX - T,
BEhich OBEHET 0.07mg Bk - o,

E I, B - BERRE & EE T - 2 3WAT
wEETAy, TR ToEHER Kruskal-Wallis OH
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* 1 striatum, ** : frontal cortex
BiE% Li-#ic Mann-Whitney OURERTT - o,

w R

1) BREHBOBEREY XLDOFK

MAP, 3EmEOE% 5 HH X 0330 B & TOREL
THREHEOHNY AR 1R L, & DEE,
QIBARHET v VoM UcEY » PR Y X A28
R InBHD, HHOMTIOY X ADOHBBECHD
SRS btk o T,

2) BEREHELTBINYEHEOLTL

MAP, WEEREO £#248 B4 5 33 B H ¥ TOHE
T 5 BREDR L b LX)V EHEORAE X
2R LI, 28 HARBERABO 2y > a vE fTol ik
?, 28, 29fH DT — 2L\ 7o, EHE24~2THED 4
AfOESEY 1 T E LTHhE Licls, BREDHRR
MAP FECEMEZ R LD, b Ed ) EEEY LS &
MAP B REL R L. £H30BE» 533D
4 HEE T, MAP Bcdsit5irh B4 b BB O8N
ER L,

3) SINHAETOREEOEL

MAP, WBEHOLE28H E © BEHHCRTS &
FRHGT - b - BOAREGE L BV EHEYN 3
R Lie, Bl SRSy A5 &, RBH TR
Bl b B b AERNA bh, BREESE, 7
L EXRDEESE L L CHEBRCED Licd, MAP BTk
DL A RBEERDID T, BEICENEY G
5k, BEbhcEHBEOMME R ERAS D, MAP
BONH ER ) EEREAERECHENL TV,

4) RERAIAEREEDEZERGOEL

MAP, WREFOLER 5 H B BITF5 845K, B
TR, MR CTo Dy, 5HT,, 5HT,, @y, muscarinic
ACh DA BUREEYWEIFEO RENMGRY K2
TRl COERE, &0 D, 5HT,, 5HT,,
@;, muscarinic ACh DEFZRME, MEBHOSHT, Z5R
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Circadian rhythm of spontaneous locomotor activities in control and MAP

pups. One vertical bar repressents more than 100 counts within one hour

~ by the accumulation printer,

¥ 2 Various receptor bindings (35 th days)
mean +SD { moles/mg protein

Control(n=8) | MAP (n=8)

striatum

$H-spiperone(DA) 129.0+46.3 | 127.0+31.0

*H-5HT (5 HT,) 174.8+36.0 | 174.44+30.5

$H-ketanserin

(GHT,) 101.0+27.5 85.9+£22.3

H-WB 4101 (NA) 26.945.2 26.9+3.3

SH-QNB (ACh) 825.8493.1 | 838.5+91.4
frontal cortex

*H-spiperone(b HT;)| 64.4+6.9 53.917. 7%

‘H-WB 4101 (NA) 64.5+8.7 66.8+8.6
brain stem

SH-5HT (6HT)) 84.24+15.1 83.3+15.4

*: 5 9% significant

f#, WEEEED o ZEFCIEELELERELL
oo fedt, MAP BORIEERE T SHT, ZFEr
T EELBR TS [*H]-spiperone #REVEAEED

RNBFC I, FRICEERR i,

T, BEGLRAENE TR, EHK [*Hl-spi-
perone #E4& D EFIER A TT\Vy, Scatchard fHT L 7z,
FORREFEIKER LI, ZOBE, BEMTiEes
B2, BEAMSSGEA S KRS o
T Kp, Bmax #3219, BEEXEIERELB
¥, 1 OOFEEIMEZE LTHEN LI, TORER, £2T
OFL L A, BEAETE, S, ERfEoR
A& D EEREMIRD bhisd o 7o, BIEAE
KB T MAP Bo Bmax XHBECH~, FECET

LT, —7, Kp it breEEsBEidkdsro
fo
Z B
1) 1788

BT v Mo MAP %iBERHEES L, 7V -3V
SETIEE, T 24— VvRE#HTERE L TL
Q10 FEEEDhRbRORERTIE, MAP g
Lo, 1285 & ORBRBOBRE, 3HEBOZ y P T
RBECA b B S, CoFRERE
DM MAP BT R bhinh ez ko b, EE
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# 3 ‘*H-Spiperone binding (35th days)

mean 4 SD

Control (n=5) MAP (n=5)
Brain Area Affinity Site % Brax Kp Broax
(pM (fmol/mg pr.) (pM (fmol/mg pr.)
striatum high 1343 62110 16+3 71+12
low 193468 97+6 160429 96 +26
frontal cortex 265 + 47 164423 205445 | 128+14r

m—m  CONTROL

sLA
———e ppp

O0——n0 CONTROL

VA
0-——0 MAP

10% counts / G rours

0 0
252627 30313233 20252627 3051333
LIGHT DARK

2 Spontaneous locomotor and vertical acti-
vities of offspring during light and dark
periods. Dotted areas show 5 % significant.
SLA: spontaneous locomotor activity, VA:
vertical activity, P: postnatal

B0 Y XA0BEE MAP BCELETS - L2
FE iz, Lvl, ZOBRT4EH2IEEO—BHOR
RO, SEER, EHBRIEEECr - AT
L, #EERCAERSSHE CEBEBY JIEL 7. T DK
B, WY X2 0BEBRCHE b kBT b T,
AR2IH BOBRIZI LHRE Y X A 0RO i
s LiXREEL Bbhs,

—%, EHREY AREHE L v by EHEC 5
W EH24~27H L30~33B DT hFh 4 BRIOEHE
18 E LT MAP, {BHERELR LB, 45k
~2THCY b EX 0 EBHEIEM LT3, L, B
FEBHREIZL LAETLCH Y, LORVHTRETHE

M

* 1 5 Ysignificant

i

Gonirol MAP

VERTICAL ACTIVITY {COUNTS/MIN)

100 7

TOTAL ACTIVITY (COURTS/MIN)

0

control MAP control . MAP

] 3 Changes in activity by sound stimuli. Each
bar indicates mean counts (£SD) of acti-
vity in 6 repeated stimuli. Left: before sti-
mulation, Middle: during stimulation,
Right: after stimulation, ¥y : 5 %significant

FENEEHEShD, BET T, HE7 s vEXIATHE
& LT, open field ‘G locomotor, rearing, groo-
ming ¥ FLEBREOEME £ELXBE L TOLED 2
BEIh T3, IbL, HROEBNCHREER VRS
ThTW31Y, 2R bORER, BHEOEY, EHo
&\ (amphetamine + MAP), #5658, #50HE, &
EHEREOBCIDBICLTY, S8 RTEEY D
BT RTHE LTS, SEOFERTE, ERPHK
B SUEE S NOTERSICESZEOHMARE %



—77, KEFHOAREHEIIL LA L, A b
DfTH -~ & — v OEEBHFET I D EfBbhb, D
X 5 fTE) -t & — v DI, BRI~ RGETE
THRDOLRB, FFEER, BENELIFHEL, &
F#E 35D 5 boFDOBHDI & Licid, FHIE
X BRSO E(E E b bR TERD -
foe 2T, SFEIBEFHEE 15HIE L L, FiHl
#B315MT, FREE - - o EHEY WE L
Fo TORER, BEHTH LB, NMEELEL

TEBENRZC, BELELLLTE DL bR - T

A, Bl kT, HBRFCALhAENHEED B
BEEERLY DL LR EBHEORA S, MAP BCiiib
Nighsofe, 2D F 5% ik, Hitzemann B0, ¥
LWy = o DEROBED D IERBEOREINY & 72
FTEOHE L BE, HROFRGHOBENRTOERE
ChdEHERNING,

BAk, BG4 MAP 855 r 0 TBIOKHEY ¥ &
B, HRARECH R BTTEHEORE LB L TAS
L, $HREFECHIRERE) A 4R OEED LB L
xR T o+ DEBBOBERE Y XABROENL LT
BHCEoh o, LR~ REHOEEC X
LT85 — VOB LE L DEBEL b, ZORT,
BREH MAP 855 v + 725, $RAKEOREeF L
Win D v, BEERIEESE (attention deficit disor-
der) 7 A&7 h 55 LBbhb,

2) &qk3

W, FRoXshTHEoBE L E T 5 REY
MAP 257 v  ODRELZNELC T, EEE
® catecholamine EED WIEICO & ¥, KEERE
EMESBREEERE T - O CEDEREDOBERLYT
5o
FE4EEED catecholamine EEEDHIRE TIX, HLGO
dopamine, noradrenaline & §ij5HZE fz @ noradrenaline
BFRETH - 7ch, BHELE® dopamine 2N FE I
WA LC e, MEAZERE T, Rl X OlaT
HATE LHIHRE~ dopamine = o —w v EHL T
Bh, ORI, ZhbhEER dopamine = .
—w VOBRARI X B v 7 AR TOREEEI R
WEhic, ¥l BEETELRDORD 5z 2L, FEE
EoOp®ET MAP BREMHFHERSEXE L b it b
sl L EFE LR, RO T, BREFPEAL
HITOEE7 : vIREIZX » T, 254 T® noradrenaline
£ dopamine OHHD, HINLIHE T noradrenaline
DR T, noradrenaline OY¥EE-TOD HM, HWEKTOHE
T, ZOfRE<H5 normethanephrine 0 fF &, ¥
EToHEh, MRToEFORFEIR T3, h

LOKERC—EOEEIIA bRk,

LAEEORBER T, H4MHo D, 5HT,, 5HT,,
@, muscarinic ACh ©&Z755& L Marso 5HT, 5
BT Th PR 5 & I3 EPOHRME &R
BELEISR DR o, FEHERETIL TR
xR RT 5 E3hs FH]-WB 4101 #&5 1L FETH
ofehi, ME—, [*H]-spiperone DiEAUREAIEIRL
LTw 7z, [*H]-spiperone &3, d-butaclamol TE
BB E, BE&EMETIZER dopamine (D,) ZR{A%
Rue352%, FEEERE CI2E serotonin (5 HT,) 3
BEERITS L IhTe5Y, ZRMEOZREEERICE
L, Bruinink 5%%, o FETEHZEC D, 5HT, %
Bk E LI fRA15. 5N BI7. TSR ORCHE L, £5%
NETHEBHCARD EHBELO S, SEOERTIE, B
SO ZEREOFRAERC MAP 285 LCkY, ZA
BEPARRCELCBCHIE L T2 L b, BiEEE
FEO SHT, ZSRAFBERHTET LT ol
DOFHEORERBEC LA DIOEEND - b D &LE
Zbhb, —F, ch&ikflc, Tonge®ik, HIREA
i MAP 5 %7 5« b THEAE O H HRIC sero-
tonin £ ZORFHETWEL, KMEELEBECLIIC
#hn, KT & B%E: T serotonin DETEHRE L Tk
b, SEIOZBRCHEERED SHT, ZHEAHNFAL
T oD, serotonin ROEERETLHEIIC X 5 down regu-
lation OFEEML BB LEZ B R %, 5HT, ZTHMED
FBEPT OV TR D EDB D, S v T MAP
B X D IBAGPPRTBRE & bITHHETE
[*H]-spiperone FE&M WA LT 5 &0 FEDL
B SEROFEHMORBEERLE T [*H]-spiperone 23
BALTW2 EORE? 2350, ZAEEL ZOHLD
5HT, ZHE4L OMES FRBEIhTW5, EbiK,
TEEREAITEEEN b0 _E{TH serotonin fifERAE
KEHLTED, ZORYEIRPCHEETS EHLVER
EADIECHENEE R, £BERY, ¥—HTF 4TV
) X AofEE, BHLEERIGHZDRTL55,
AFRFEOBIHE H® 1Y, =7 AD HT serotonin K
PRSI — Rt B e RN R ES LR R
L, MEATIE serotonin AT MEEIEEFE O Mic
HABROD B LERE LT 5,

Pz o, BERAMAP #5C X - TR 517
BREZ, BERMEEOETALERVZID LE LD
R, L EREEFBETD scrotonin ROTEBEE IR
Dicth, WEETRSEEELFBED MAP BEERL,
serotonin JRORBFITOWT E LIIBHTATFETH 5,
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abstract

Behavioral and Neurochemical Changes in Pups Prenatally
Treated with Methamphetamine

Mitsumoto Sato, Yutaka Fujiwara, Toshiki Harada and Kenji Fukuda

Behavioral and neurochemical changes were
examined in pups prenatally treated with metham-
phetamine (MAP). Comparing with the control
pups, the following results were obtained in MAP
pups; 1) No difference was found in the develop-
ment of circadian rhythm of spontaneous loco-
motor activity. 2) Spontaneous locomotor activity
was decreased, while vertical activity was increased
significantly. 3) When sound stimuli were given,

activity was suppressed following the stimulation
in control, while there was no change in MAP
pups. 4) Radioreceptor assay of various neuro-
transmitter receptors showed significant decrease
in Bmax of [*H]-spiperone binding in the frontal
cortex. These findings suggest that prenatal treat-
ment with MAP produces impaired reactivity to
surroundings, in which serotonergic dysfunction of
the frontal cortex may play an important role.
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