B | REBRFHC A HEHEO T & BIRCBET S8R
W0 EREE

e R D 25 DTSR

E I S-S A VAN N

Brgest @

TERMEANS WREOEN bE X THB &, Mk
BN b D, BTN BREREEZBIE LT,
MO TLRBAIE E D B E Te o T E LY, RIEEOHE
RN, 7 v b OPRIR RIS O MR % (SDN-
POA) w2 T, B, t b C LR oMM
Rom hEBRBUTWL519, SDN-POA o\ TIiE,
EbRTy PHUARSNAARZ—, EAEY b, TS
FFRETHRDOLNTE Y, BEELIchin ) LB
EEEEL SRS,

7 v b TREOMCER Y S REMERARS L
THEEO FRECHEEENBE IR T5, b, B
TEME VLT, RRAE, SR BERUE R
BRI Ly 7 T AREE R X — VI HEEED B B
ZENMEIRTED, ThbOMOBRBHIEEDORHA
E2oWT, FEfodrr e v REFEELBHELY LT
WBZ EMREBLTHBLY,

FET v b OBR TR0 WM O B E
T v b DHO LT, RKEECHAECHRERD
HRPHENKRTH D, MEMBLHLD BT, ¥
F ARG ED T I, HBFEEIETTRORT,
2a—rYRRALTHE, ¥+ 7 AELWNTS, =
DL, RETCES L W ABEETHROTBEROHE
PR RO TR 2 WR D RO 125 O R E R B4 1]
TIREREBEALTETCHRLT, EBREOBETHE
BLTWZERRLTWALY, Lo, REE
P 31 5 SR R & o CH T, FHRE
BEOBEA LB REENE X o THEBShS

* R BEAZE 2 E2HE 28 %= (Y. drai, Depart-
ment of Anatomy, Juntendo University - School
of Medicine) i

Bt o= Il sk F

LRAAELORD L ATHSB, BRIFCKTEH
FEUMEBROMA 2B ERREL, tOBHIKT A+ A
FRrYRZA NG U - Ak B L, EEROBIRER
DMBRE LI REIRD L\ o821 H DY, ¥,
bR FEMRS v ez A v KR EsT5 &,
SRS 2 RRERAIE? ©o v P ABRBE UL
HEEhBZ LR RE L, 25k, HEEOREET,
FET v F OBKRIMFOWMABERL T, BEEALT
=A e YRBERORRE > T AR RET S
TEEHELL,

—7, HREEEOREZNINLI L, TREEHED
RBEECHEDBBOREOWRE R I T
B, LichioT, HERRAVCCTRREREIBRED )t i /s BLiR 2
ERFRTEDINEIPIIBERD B EZAHTHD, BB
T, BEGEHSEIENI» 0 e l, FEHTHD
BIR B B BN AIZO A BRE BB KT D v 7 AR
TR, ¥, TRROEROPHEEE LT
BERFEOCF AR - TEERLVE VDB
xR,

HERRSIUHEE

VARZ—ROMRES v V2 1% 72— T AT
FE1% R 7 43 ATAT e FORABBR CERL,
BEOERFHEC L VEEIF 2FR Lz, #EHEO o~
FFAROFINIE L UCBRER v 7 P A DWTfT
W, B F RIS S ARG TR, 118G
AT EREI 10,000 pm? o > 7 AEEHE L
Tzo YT FABOFHE B Y, Miigkery 7omE
B D & 5B IR Ui,

1) Z v FOEBREZICETIEAABEOLFTX

TR

CDMBRIBED v T ARG R — VICHEREER BB T

EXIBAESEEOREEB TRE LMY, SENLEES
83



ERON 5 anyr 7 A, FRARY > I AOEERT,

5 7
900} e
—
5
—.
600 |-
5 7
400} 5
5
200
.| ‘5
Day 5 20 45 100

M1a #5y 0 VL-VMN £33 >+ 7 2%

900 -
7
5
-~ b
600
5
400
5 5 3
200+ 5
L 5
Day 5 20 45 100

Bl 1b #7» +o DM-VMN k&35 + 72¥K

H, 20H, 458,100k ¥} %5 VMN oEFHAEROM-
VMN) & JEAHIIER (VL-VMN) 0 v 5 7 A S 2 K —
vEFNFEREH LI, DM-VMN iR 7rqf F
DEFRENEFEAEEENRTELT, BTy TR
A E -V EHERRZ NS TH B, —, VL-
VMN 3 AT v A FOZEFCELHS T, HESRR
BEREEHTHD. BED YT 7 AW & MR CIERS
Hyv e Lie,

2) FEMISICET B FTRAEENY—2IC

MIBTZA bas 0

B 28BROMRET v 2V, PREFOvF S A
NRE—VEBTEREVSATEE L, XbK, 248
BOMES v t2EBL, ThTh=A} 5 4 —-1%
EUFATATF 4 7 F 2 —7ERTRMEZRAL, 4B%
R LTI~

84

900 |-
.
5
e -
600 |- 5
400+
5 5 7
200 5
.I ‘5
Day 5 20 45 100

1c M5 » b VL-VMN &x3 5> 772K

900 |-
L . ,
. L
600 5
400
. ; ;
200} 5 }
_l ‘5
Day 5 20 45 100

E1d #5 » o DM-VMN kit 5> > 7 2%

HsER

1) IEAAHEEO >+ 7 AR OEEBEFR
BRINICETIORER -, — BN TEREL
T, 45 B CIEBED d D L 2D bhT, BEEARE
KB ERA Y VT B EER LTV, £
5 B Gl & IFR T, v T AR TR A
[ D &, HEDT0~80% & CiclinT 5, &,
#S v + @ VL-VMN o3 7 AOHIMIEE T, &
B L CHE 45~100 B C v S ARBE & — VIiCHERE
ERETD, ¥, By SRy T AOMHEILHET
112.1, HMETIES. 1CH B, —F, DM-VMN CilsEze
BRLLRT, ByF A/ T AL 3.0~3.3 Tt
HEEEED HhY, Lok, v ARLHEET v+ O
VL-VMN & Ly,

VL-VMN @ < J 7 2 EaHE RO A= T 2 i 1
CRTAERALEVOEXC LA T CRMAELL



£1 HAbEHFOv > 7 2EE

Byr /ARy IR & F
E % i (5) 406+26 |1057+50 (1463176
$ o# f (6) |404+21 | 982489 (1382+74
5‘}\%4—1;& P =
v (2) 232+40 | 8084104 |1039+143
E % M (6D 332120 |1060+86 (13931492
= % #f (5) |381+22 [1124+81 (1505496
F=3 T
v (3) 363+26 [1303+£20 (1665432

7, VL-VMN icZbh5 v+ 7 AR LA bR D
MR T B R A WIhB 7 v F e viz
OWHFDOWAT v FRBEBER= 2 — = VEETH
BLibDEE L2 Hbh, DM-VMN CHEENRD D
RIQVDIX, ZOWHTHEAT w4 FORZHESME 2
HeELLRD,

2) RRIMIEBD L FTRETR bOY
RS v F O TRy 7 7 AP ECERRS
A, B AR F AR CREREOEIRD LA
e ole, By 7 7 A /MRy 7+ 7 ADEILKESO. 38, fEA
0.31C, PRHERKEh o, =R T r ¥ VOISR
TOYFTARE =V ERTHHELRNTAHB L, M
TE=A v Y BB YF TA, ReT T AR RS
THI5/EBTHDRK LT, TRy F 7 A%Hn
BB L5CEE, CERP>F FTAOEYIEMI S
HECD 5,

ERLSEORE

Sy b VMN v 7 A AES 208 ¥ TIOK
HFr_rD70~80%IELT BT &b, VMN O
PRI B R OER I RBI AR DR h 5 b0 L
Ezbhd, il EvOrr 7 ARBEEGDED 12
ROREEYESEGYENT A LTS B LELLR
50T, TONMCHEEENEZIAEEOEEI E R
ZOEEIRERRORBOEMTECTEELLR,
PHREIEE O RE ORI 7n 5 MY D 5, Geschwind
L Behan ZSEHIDT v Fr » v OB e F OXR
KE, CEEYROXBREORELYEDLYE, ThH
EFE LFRREEE, Y3 0L EEORECHBRE
THDOTIIL D E WS EBEEIZTTWHSY, Lt
w T, YFTAWYRD AL ST, BEBBICETS ==
—evOBEBTNTL7 v Fe =X e X vEHF
Fe3 B BREND D5 AR,

BAETL =R e YIRE o THRDOVF TR E—

VIEEESREI DLW HERNL, v T RS-V
UL BRRRLUBTRED 0Tk, Mrrz
VI oTE TR LRSI, SEEYA FAT
47 TFa—TREsT=A v v EBELTHWAD
T, JEESYTRMD C LT TERVD, AR
DhDLELZ LR, ThIEBEIELNE S MIBLL
W AL, RUALEvER LT, B >TED
RIGHER LD RS D LA TH S,

X ®

1) Arai, Y.: Synaptic correlates of sexual differen-
tiation. Trend. Neurosci., 4: 291-293, 1981.

2) Arai, Y.: Synaptic sexual differentiation of the
neuroendocrine brain. In Endocrine Correlates
of Reproduction (Ociai, K. et al. eds.), Jap.
Sci. Soc. Press, Tokyo/Springer Verlag, Berlin,
1984, p.29.

3) Arai, Y. and Matsumoto, A.: Synapse formation
of the hypothalamic arcuate nucleus during
postnatal development in the female rat and
its modification by neonatal estrogen treatment.
Psychoneuroendocrinology, 3: 31-45, 1978.

4) Geschwind, N. and Behan, P.: Left-handedness:
association with immune disease, migraine, and
developmental learning disorder. Proc. Natl.
Acad. Sci. USA, 79: 5997-5100, 1982.

5) Geschwind, N. and Behan, P.O.: Laterality,
hormones and immunity. In Cerebral Domi-
nance (Geschwind, N. and Galaburda, A.M.
eds.), Harvard Univ. Press, Cambridge, Mass,
1984, p. 211.

6) Matsumoto, A. and Arai, Y.: Sex difference in
volume of the ventromedial nucleus of the
hypothalamus in the rat. Endocrinol. Japon.,
30: 277-280, 1983.

7) Matsumoto, A. and Arai, Y.: Male-female
difference in synaptic organization of the ven-
tromedial nucleus of the hypothalamus in the
rat. Neuroendocrinology, 42: 232-236, 1986.

8) Mizukami, S., Nishizuka, M. and Arai, Y.:
Sexual difference in nuclear volume and its
ontogeny in the rat amygdala. Exp. Neurol.,
76: 569-575, 1983.

9) Nishizuka, M. and Arai, Y.: Organizational
action of estrogen on synaptic pattern in the
amygdala: implications for sexual differentiation
of the brain. Brain Res., 213: 422-426, 1981.

10) Swaab, D.F. and Fliers, E.: A sexually dimor-
phic nucleus in the human brain. Science, 228:
1112-1115, 1985.

11) Toran-Allerand, C.D.: Gonadal hormones and
brain development: cellular aspects of sexual
differentiation. Am. Zool, 18: 553-565, 1978.

85



abstract

Sex Difference in Central Nervous System

Yasumasa Arai, Akira Matsumoto and Momoko Miyakawa

The development of sexual dimorphism in
synaptic organization of the rat ventromedial
nucleus (VMN) was investigated. The VMN con-
tains abundant receptors for sex steroid, but
there is a regional difference in population of sex
steroid concentrating neurons in the nucleus.
The ventrolateral part of the VMN (VL-VMN)
contains a lot of these neurons, but the dorsomedial
part of the VMN(DM-VMN) does not. In the pre-
sent study, synaptic number/10, 000 g#m? of neuropil
was counted in these two parts, respectively.
During the first 20 days, the number of synapses
were increased to 70-80% of that at 45 days of
age when it reaches the maximal level, no further
increase in synaptic number being detected postpu-

bertally. At 5 days of age, sexual difference in

the numerical density of shaft and spine synapses

was not detected in the VL-VMN and DM-
VMN, but it appeared in the VL-VMN at 20
days of age. This tedency persisted until adul-
thood. This suggests that sexual dimorphism in
synaptic organization of the VMN develops from
rather early period.

Other than the developmental process, sex
steroids may affect synaptic population of the
adult brain. In the present study, effect of estrogen
on the synaptic number of the lateral septum
was investigated in adult male and female rats.
Synaptic number, especially that of spine synapses
was increased by estrogen treatment, whereas
estrogen decreased synaptic number in the lateral
septum in males. This may suggest the possible
sex difference in responsiveness of these neural
substrates to activational effect of estrogen.




@ BEATER b OCRGEZOXEE®) YIHER ﬁ

MXD—BTIA. BREOBERTRFNEINIREAHYES

1,8)
(SDN-POA)
10) SDN-POA

6) 8)

1.2)

1.2)

1, Ly
9)






