AR | FEEWRESN 7 BEARED TS & BB BT B85
PRGOS HEDISEARITR R

BAEEE= A e AAERICET S
A A 4 N R Ofa e fmtEH

A R BE F0°

B ER - BTRFTE

AR ©o o FRREDEENRE LRI THE
wa L+ EH A VEERTF PORBBCRAES R, 28
BB INTE, ZThbA A1 F37F NI
BIgR- R T-HSRRCEBECEAETLI LMD
HxDRFF P EFTIHEROATEE, ThbowW
BREOEENRSEREEHCEE SRS L 2, =
RH7F VORKTRERE - TEHH, =HE5ER
#i, PO WEEEETRE - R R E BE b T
BERIemRrieInTEl, coRBOER, 44
4 FERERHEOBEY H b L, MBI+
YA A FORE ) B EMF, £EORAFRZ AR
Hi&BOEBFBEA A4 VERROBENLESRYE
BALTHL ZENSEBOBELRRETHS,

Bicbid, MEEERERSCA bhs ifF s v
HECKIE TS F£4 5 3 v 7 RS EL, B8IOGR
FHPL A P VAFEIBI 15 K04 BRI SR IR
BECETS 4 44 FEEROBE ) CVELE
WRWT—EHOPWREHED TS, FO—BE LT, A
HBEEIR 7 BT A p = KADHFLERT=A e b
YO7T 54— FAy 2{ERHT% f-endorphin DER
R LICESR, o749 FidE#E LHRH @ &% 5
By 52 C LH Sy iiHTsEa»y <tk <,
FOERERBD=AIRY VD7 41— F Ay 2EBLOf
R R RIE LT KRN LH SBRIEE W
THEFHLLRLEY, #EFA FR=R sy
X AREBEoBN AR ETOLORERTI L
X b, FRCHEELTHEbhD BRERCHEYRIE
T LTSRN R TS 1 o0FHE v R

*RARFEFRREEFWAAARESE H # 5% M
(K. Kubo, Department of Bioregulation, Institute
for Medical Genetics, Kumamoto University)

Bz T b0 kBbhb, tO=X ey VRIS
REBSREZ L & T h B E LT RREEONHC T2
BERA Eo o FEERHOEEEGALRANCER TS
fodiz, =AbeFVREETSH 5 1 0oD8E, Tic
BT EC T B B 2 O vk 4 FHERERR
BERLTHMAA €44 FROEBHERYH LT3
ZEERARI,

MG RN BRI O RERC T B e — ¥
— ARG E LTHEbRB, L Lixs b OmTEN
AR =A e vESerATr v D200k
NMEVERTANO EHENARGE LT b & R
32, L CHHTEHRENHEINRD T AN
REIRS - 2fBR=A b e EHBRE LT
5, =AFrFUIEALIAOBEREROBREE(\CLERE
Th, FOLE=A v ¥ VOREYLEL LW—E
DAL ER L, BEEOBHRER}THhTHDT
THEUENRBEINRD LEL DS, AW CIIHEES
Bk = A b e AU X HETAERERE L, RN
B— F—>ARHREHBEL O 200BENLRLLO
LH#Ex, 2BRECHT LA A 1 FIERAL R L,

BACEE DT €1 P77 FAREI R, £hb
DHAEROBIENEAT Lo TWB, T T2ODH]
ERRIEENT S, 120, Hax0<7F FalTL
T HERVEBE LTV ALENTHD, 15120, +
A4 FEEKD heterogeneity DRIETH S, BE,
MAA Eok A FL7F NI 3 ODRIBRER: bHFE XA
5z ERE LOREBEFNFEN D GH L R, BAS
ORI X VEMF LA TERLLLREHRDOEL DT
B3, L LA BEADRRER: DFHEINDFH
FF PO OBEEEAIE » T B0ED, FhoFs§
“SREEIRL BRI S R T 5 02 B bbic
ERTWixL, AP Tk preproopiocortin /7D, -
endorphin, preproenkephalin-A 2® Met-enkephalin
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& Leu-enkephalin, ¥ X' preproenkephalin-B F% o
a-neoendorphin, Dynorphin, Leumorphin % ZhZh
Bhar U 7o iR By & A0 L CHbBRGY L,

AR TCREE—CHr DT+ FORERR SRS
Hice Livl, ZHEEOERLH LM TRWERTETIIA
7F FREHRC L - CTHERS 7+ FERZRETS
TEE#ETHD, HcOoREESTF FER, IO
82 D=7 ¥ ERERIERA % T 5 DB R
PEES 7+ FER%ELET5 2 EANETHE S, £ T
TAPRTRER T+ VT 3 HRMOFEY R TH
<7 PIEROBROFMOPREBEF Lz, 85
CHETEHOLBRE LT f-endorphin RAED L H
D EEBERETLO0E FLACTS BT 8-
endorphin DREBVHEEYEIFR L, £ORTEEZHRE
Liz,

BRFE
1) HHEMETEICHT 3 EFA FRTF RIREAR
5, $EUBAFAEFS FRTF FREREDR
=

1) EBEY

142, 5~3. 0 A I I IRE 2 ik L7z Wistar R
Ty P OBIMERCHBEAR A ¥r = — v
AATERC BV, &= a— VHEA % 12 Paxinos &
Watson® DB EELEECRK -T, 7= 2 — VEERN
Bregma X b 2.5mm EDOEFHEIL T Bregma L b
EX 9.5mm CuBTE X3 EE L, HEALBT
A= e = U DOPBEOWHIZ X BER~OFEY
FER Uiz, BRI LD 12: 12 WA (Féke
FEAT) DEBREZCHE Lic, XBHIBHE, »=
a— VIEAZI0B 2 #B LB CLLT O Ei % 1T »
7

(2) Hre B

HEASE 1 HOF4E 6 I estradiol benzoate (EB,
8 ug/0.1ml sesame oil) % TS L, -TO43EFHEE
. progesterone (0.1mg/0.1ml sesame oil) % FTH
U7,

3B FEFA FRT o ¥R X OFERS

EB # 58 (BB #7212 EB BrH4TRMRIE (TED

WS v FOEIMBEARF EA 1 P77 FERL

BHEFIOEBREKERE H5VINE7F VOBE
PMEOATHEREFFRELRERA L, ERAR
ELCEBEDORENEAESHE AR Lz, H&L L
<7 ¥, BHA, HoE SI0ThboRBIIRkD
EBHVTHD,

DA €A A ¥-2F % ¥ 1 B-endorphin (0. 1~10.0 pg/
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1~5 pl), Met-enkephalin (1.0~10.0 pg/1~5 pl),
Leu-enkephalin (Ji]), Dynorphin*** (2ug/l), a-neo-
endorphin () X\ Fh 4 Peptide Institute Inc. (K
B & hEEA Uiz, Leumorphin (2 pg/1 pl) i385 %R
K RARAHR L v R,

@A CF 1 ¥ ZBEHEDA  Naloxone (1 pg/1 pl)
RERBERRLSH X VRIS,

@HFMTE : $ camel S-endorphin i M i (102~
2.5 10 57 H0 1IRILASE - MIFEERE L L hRES
iz, ¥ PH-8P (Dynorphin'~®) ¥imi}y, #i a-neo-
endorphin $iififE, $Hi Leu-enkephalin ILMiFITERE
FIAZE - BEFZH#E L VRES A © TI00~10% £
FRCHEE Lz, i Leumorphin #fi% (104~10% fZ
THD EBEERRE - RAREAEE X v IREI R,

@) ETEHER

EB $7 548~ A9BSR ICITEY 7 A F 2T 70, BEEH
ORFETHEREPICHES v + % 1 L LR, Zof
TR T v PR ARTHEED <Y v BB T 5D
7 — F—>2 (lordosis) FJGEEELic, BR#H7 v
b b 1B R SR, B — F - ARSI
D=y P20EE XF B R — F v A REREAEK (lor-
dosis qoutient, LQ |, %) TEHHi Lk, 2 — F—v AK
JSBAE (lordosis score, LS, ERIH 0 ~BHRG 3 &1
% 4 BEERHE O b O TERM Licst, LS fHi
LO HEHEFHFLTERD, TToF—xik LQ &
TERR Lic, BERG BB BRI L TERREFO =
— F— AR H#E L, Students @ t-BEK X hik
FrEREREREE L,

2) B-endorphin BEENREMT v FMIHITBEITE)

Camel B-endorphin(Peninsula )% & v fifE7 1 7
: v (BSA) iz WSCD-HCI (Peptide Institute Inc.)
THRAEIRLNERELZESED Freund D= v 7Y — ¢
TUaAv b EREEE, EFEBMT v b (E#E80~
90R) OTFLOAFTL LD e s SEst L, Totk
3~4BHETCAEMOD S — A& —FEHETo%, B-en-
dorphin FEHEIIEE | EIEHEIC 80 pg/rat &L, 7~
AR —ERTRTOEEYEE L o, BSA OLORBH
EEWOEST L BAERBRL L, SHEE 5§
H, BIOWK T — A —EHERERMcRn L, miE
i B -endorphin Hi{E{fia 12°I- f -endorphin FESZTIC
THE L, HERS 47 AKX 558 B EB 20
vg XT2EMERRC2 EETEHL, F2H EB 5%
HOFH7~8 K (3 2[6 EB # 31~32 B wikfT
B7 ATy, EBNOr - F-vARBRE K
LQ) T BB O LIRS RIG & i
g Uiz,



WMRER

1) FEFA BRTF & &UFHaF /- OlEAR
SR (®1, 2)

8 pg EB L 0.1mg progesterone & X b F 70% Hi
ROBIFRED LQ AfEbhic, ZHOR-F-YAR
fid B-endorphin @ ERpEEC X b BRI B X
Wiy, & 8D Met-enkephalin, Leu-enkephalin, Dy-
3 X O' Leumorphin O ERE S X »
THIHE i, KED Met-enkephalin @ E Bf#y 5.Ci
B-endorphin L @#FIC = — F— > XA GR{EE L 7=,
a-neoendorphin @ F B 52X CThH - 72,

TEHETCIRTNTCOR S PR o CE RS L
RTaERAE DR, $Tbb{TH 7 A P ElC#ES
Xhi B-endorphin it r — ¥ — o A KIGa % L, Met-

norphin!~13,

SPAYED RATS

EB, 8.0ug sc.

%
Ho

LORDOSIS QUOTIENT

enkephalin, Dynorphin!™3, %X % Leumorphin (3K
BEEE L, TREETr — F—v ARG IS %
B-endorphin Bt ERE S CRIGH{EET I ELL
E0 10 5L EAE L, T 5 O Leu-enkephalin &
a-neoendorphin (¥ w — F— v AFRIRCERE R EELY R
FEIhoic,

Naloxone T ER#tE, THEHELLILKe - F—v A
itz Uiz,

2) RFAEFA T+ FROEREARESCLZS

REREDR (K3, 4)

i f-endorphin FMFRERHRE T — ¥ -+ A K
G% BRFHCEI L, TRES O L, =hicst
L, #i Leu-enkephalin $ifft &, #i Dynorphin #f i
%, #i Leumorphin HMEI\-Thd ERREL Lo
Te— P>y ARIEEZREL, LIHL, ThbH3ED

P, 0.1mg sc. TEST COMMON TREATMENT
14()0} lsoc-?ooon
[ ] [ § L0z
{ GROUP

{ day of ivt. injection )

N s ] e o

Met-enkephalin

GROUP
DOSE. ug

naloxone DRUB

CET CET
Lo 10.0

Leu-enkephalin

1 Opioid peptide BspI# SR —

EB,8.04q sc.

‘launn 1800!4

P,0mgsc. TEST
(,m,, TREATMENT

T W oo

{18000
E G (control)

%
100
80
60

&0

LORDOSIS QUOTIENT

20

1700-{ 18008

GROUP (time of ivt.
(Iniacilm )

3 1

[

B-endorphin  Leu~-enkephalin  Dynorphin!-"
(1.25x106°)

(2.89110°%) (1.80210°%)

T ¢ E T € E T  GROUP

Leumorphin  o—neoendorphin  OPIOID
(5.87110"%) (1.83x10%)  (moles)

B 2 Opioid peptide BENZEEHRE—IDT S-endorphin & X O
Leu-enkephalin # 58 & T oBEBLWIE L TR L,
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HMEO TR E T e — ¥ — > ARRCE R HEN
Z bR ok, ¥ a-necendorphin HiIMiEFL ER,
TEEEE:bCr — ¥V — v ARGCEERBEEY 52 i
Mot

3) B-endorphin FEENGRIET v FOMTH

#7 B-endorphin H{EMIHREL 3 » A £ K&
KEWEL, TOoB2IARE S —A % —E5 LTH
UWH AR E hie (R 5), ki RREC EL
FtE AN L5 I BEREBIFL e — F— v ARG,
BRENBEC LTERCEE SR (B6), &£ X
R 4 7 B B CREERTHHHI0% 0 LQ wr Lk
KEREEh e,

EB,8.0uzs¢. P,0.1mgsc. , TEST GOMMON

1 18005 1300hY, ¢ 100h- TREATMENT
LD 12:12
*lnnnn *mnn
GROUP
E T (time of ivt.)
% injection
100 E
Xesg
= 80f
3
=
S 60f
=2
)
g A
]
2 20
ok [ 9
X106 Xx10* X5x10* x25x10* X100 xto® x|
ivt. injection NRS  anfi—B-endorphin NRS  anti-B-endorphin
(1p1) antiserum antiserum

3 3 B-endorphin FfnEORMEAREHR.
NRS: E¥RE M ERFRE

ERESHEDOHRASH

WA 2ok 4 PR RHEET S REZ 5 20
OB/, Tihebhb=A e X VL BEEAERRIEE P
— F— o A R RBEC ISR 8L RIE L
TWhHZ b, IV 200@ES E LT B-endorphin
TRER & D enkephalin EEREE L © FEHBIRABL »
o TWBE ENERRCE - THLMEh, £
CEBLURLELIIE, £7F FORRMERS
WHEN, ThEhO ligand 27F VEREHREHENL
TWBEER, FX7F VREGRI LTI EhOT 5
FREETAMEROBELY TSR LT3
5 hdibe s, ki, BT A FEROHm EF & 5 C
1%, ¥t B-endorphin HLMiE CILE LA LEENTD L
1B O enkephalin RITMBFH TIEHE L FEHF D
Bhiels, 3i enkephalin H{EMA RV Z L b
1o0REEEL b bh, [EEHNC, enkephalin fERE
fizAs B -endorphin fEFBERA X b & B D b REEIAIZEME]
Bt T AR b E 2 B, BIERCENTS
B -endorphin %} enkephalin % &5 B 75 o 7o BEEHE
BFE2ERCBELTWBOTRRWEA S 1,

HATENDERBETH b v — V-2 RS f-en-
dorphin ZAIHIANZfERT % = LT TGS h T
BHNY, FOERMED 12 LTNEORr — F—v A
REHATIREZ 2 bhahDREBENER S h Ty
B, ZhiX LT enkephalin %% §-endorphin @ an-
tagonist & LTI\ T3 Z SRR X » THD T

EB,8.0p95c. P,0.1mgsc. TEST GOMMON TREATMENT
{ s00n raoon{  {e00n
LD12:12
{15000 {1700
£ GMOUP (1% iecton)
E T

%
100
80
60

40

LORDOSIS QUOTIENT

20
[]

C Lm DB aN LE
(x 100, 141)

C Lm D8 ol LE C tm D8 oN LE

(x10,24)

ANTISERUM
(X10,241) (dose)

4 Enkephalin % peptide &3 2 MY DO HERR 5H R
C: BaENRE, Lm: 3 Leumorphin #tifi%, D-8: #t Dynorphin'—#
Wifiyg, «-N: #5 a-neoendorphin HpMi¥, L-E: #t Leu-enkephalin

E7iA LN
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& 1 Opioid effects on estrogen-activated sexual receptivity in the Spayed Rats.
Opioid peptide
B-end. 1 Flé\/glet—exf(l; 'pg Leu-enk. Leumor. Dyn.1m13 a -neoend.

[E] 1 ! 1 ! | i -
[T] | f t - 1 f -

Antagonist Anti-opioid antiserum

Naloxone anti- §-end. anti-Leu-enk. anti-Leumor. anti-Dyn.!™8 anti- « -neoend.
[E] i l 1. 1 1 -

Rats were primed with estradiol benzoate (EB, 8 ug) and progesterone (0.1mg) with an interval of 43h,
and tested for lordosis reflex in response to male mounts 48 h after the EB-priming. Drugs were injected

into the third ventricle either at the time of EB-priming [EJor 47 h after it [T].

1, facilitation; |,

inhibition; —, no change of lordosis response expressed in terms of lordosis quotient.

?fa hinding with EB 20pg sc.on Day land 4
1-1"0-_""'""'""' Behavioral test on Day 5
FE277 %

el immunization (ditution of serum) 100, X:8%
s} ae’) = gof

]
o (5x10%) S sl

(—3
0F (<]

(218" § ot

o S 2}
T sham (10%) - 8] _f1o 6 b
oles-—— O e mmmee 5 sham 4mo sham Smo

t byt
Injections of antipen (B-endorphin—8sa)
or sl[am injections (8SA)

0 30 [T] [ 120 150
day of immunization

B-endorphin BEBIRE T » + MO 7K
B -endorphin kD #H B

Bl 5

HoniwEhz, Thbtvird Foe— F—v ARE
CHTBIEBEEL LT 2 DD RS E S bhs, 3
Tedobh, A AR S KPR OKE
e « RIS EESIHE TS gate control Hi#EL 1T @)
WT B, BAECIRRESOEEE v AR HET S
E R EREROEIREY M L CREBREY AR X
BHEHEELTHDINTHS, » — F— v A KHIX
LHRH o\ 8% 53T % b, B-endorphin = X
Br— F—v A RHIE LHRH X % {BRER
IoTEEWZ ORB LV OHEY 1, LHRI 4%
AU A HIHBEEOEEMEY B -endorphin A& L
T A TWENEEZRELT%, LHRH #fERie - F
-V ARSHEACEDBEOBRY b o T H0E 1D

active immunization with 8-endorphin

Bl 6 p-endorphinfe#@IET » PO — F— R
s

DORMEE LTEIR TS, LHRH MERERE &
x4 FIER EOHEREROMEE, & X% gate control
ELTOWRBEEOBRERSEOFED 12L75 5,
BEAMAYRIETA=A v &S VIEANF EFA P
BRZY o TERI A ERITATRIC L - THHTH
LI E R, =A e S vORTEETAERARR
HEOEEYEET 2 TV BD TRV, B— F—Y A
RHREBZ=Ar n ¥ vOFEXHTLLMNEL L
B, = A b e PV SRR S I R
R LR IR R X 5 ke 0 — B O BB R
D, ThH AR RET5REA DV EFHE- TS EE
2 bhb, =A e X EAK T % §-endorphin {E
ROKRHBEROM RS 5, B-endorphin X% Z HH#
RBEHRE =X b ey v OBEERABEACBR LT,
B (R, RER T LPHLARINTHS, F 4
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4 FRFERIT=A b v 7 VIS X SRS bEfcE
BREELYE CTEOBEEYERIRZOTELVEDL S
e TOXFEFA FEBERRCT VLY vEBER
TR (BETHL a-FEFR BIC P~ FEk
WRERY, BEcA e YIFAOREBECHEEL TS
LU 5 IR HOERERSD X2 b TEKRE, =A

PR PV o el S MEBETER L. 563h3
Dhs, FlFEDAH =R LY 55 REXEBD
BETHD, =A bR I VIREREZETIHREOWHE
FROMEREN - KEHEE A& {EBLEL?, {LRRE
By 5EEWEOESR - N - B - BEGES
BIEIRDZLIHEETHD, TbE, kX LH
BWEHTH /A= 57) VHRP LR b= VR
BEHEXesZ LbWMEIhTVW5D, ERlLizx/
73 vHRO=A ryr ANAERABELO—FL, =AY
VIZEBEST I VREBREELERBELTV302b L
i, =2 r e 2 VERYER S 2, 7 3 v HH
BE& o U o KRR RESRE L OB OMBEL 1 oD
FEELFECHS, 25 Lk=xX v ¥ vERETHET
DBPFEC L - THIC=A = & v OABENEEIER
Shtn o rtAFE LT3,

TEE A RS T B TS TH S P BT 5
LH % — 3 MHE - T (couple) RHRL, dbr=At
7T X BRI LA TR L LTS A OIE
LH W3 BE7 + — ¥y 7BFBRLA 530 T
W5, HTEHS LH SR%HEMD i< LHRE MERO
BHECKE LTS, LENsT=zR b e VidlE—0
LHRH HREABEHELEFRCTEN A, & LH
SWFEEEZEBE LT Lv 5 o — Ry R TH
%o L& B-endorphin #i= = + v # v {EH © WHHE
B CT—H Tk LH TERMESENEY RET 50
A5 Tk LH S EIGE HIE- 5 HED 13, oS
FRRLTB, Tihebb, =2 e X Y FRHEZTS
MREFJAMCHATE & LH WG &R - o8y
BIETRIRELTE D, A€+ 1 FREELSREDR
KEELTWABD TRV e ZEThS, FH—0D
wlEEME, LHRH #@&ERAcTEREEE TR/ E
LH SRicB5+5 R0 0ECEEL, ThZhdi R
o R EREORELZ Tt O 1 VOIS
FEFHOTIR N EWS ZETHS, BE, “OK
RCFESCTEFRRE, OVLT, 8XU0HDKBAELE
i+% LHRH i BEfcilE LT, Fhihiesd
HrArRFVEIOHCHA FORBERHE F TH
5,

HATEID 22D BEHF WL T P-endorphin R L
enkephalin %% & OREFBEFRSRD bR B, I bhiIT
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enkephalin FFICE\WCTHHEHTHER % < (HER
RETSZ EH70L), fH% D enkephalin FRA RN,
ORI o oIt E S\ T B-endorphin RIEH & H
MLTWBLX5THhH 5, B-endorphin HfFERS enke-
phalin 2R & PIEC AR MERLZR LTV 3 &
LIXEMOERE - THBNY, APFE Tl o B
enkephalin %d ZTHh ZHar LIoiERe BRL T W
DT ENTREIND, FAMEBRIEAEA X RME
ERSTHBF A1 VPEEEOHE VW TLEER
MBAHRE LTS, B e A4 PZEA Ry
Bz Ak 2 b 3FELL L @ subtype A3 E X Hh T
BIOHR, ThOZFRELAEESTF VIER L ORIEE
BRILDE D TR, AERBRE, f-endorphin
FAEN enkephalin SEELPSILCHFETH LR
BHFEICR L C\~ %, Enkephalin Rizo\WT 4 ET 0 E
RAEFRD bh, —EOZFRENFETHLETR
LT3, Ll bz Dt 1 FEEEIEAE
BEIRTWAZRERL PS5 HET 52T WH b
T,

B -endorphin % & enkephalin % & @ FHEEMFK 1T &
TEID 2 oD@ THUE LTV %, Naloxone 23200
BETR - V- ARREIHTS2 L0:5, =R r
¥ VIERER+% B-endorphin ROREHE, B I
REHEBNC A3 % enkephalin RO [EHEZI R ELITE)
WTRY, F kA FEBEREEE LTHZEM LR
BEr —EOKECHERTHEERHE -T2 LBbh
5. 2Oo0BRCHRBRIME L URERELRS X
BEREOBE DRABZ LT, = A e K VIEHBRELT
EHFRHER & i1 5 WITE) & oo TR L oA RS
FROEW CHECHAELCEARL TS0 TRV E
MELTWB, 20X RBEIGH TR BiEER 0%
bz FROSEEYRBE L TV BERBEATHEB EELT
w5,

25 LG54 v 4 FRROERCD
T B-endorphin BEFIHEOKEN 1 20 mREev 52
T\ %, REENREIC X b B4 B -endorphin fEFIM LD
B E PRI BTV, PTnl &b
B R THRRBB ORI L DITENBARS L,
¥R/ B -endorphin fERHEIMN == b = &7V fEHO
ERCARBNREEY 52 Tt Wd 2 b5,
REREEYE R Tr — F—v ARGUBRANCHEE L
Tk, fTEFIEICES S35 enkephalin /oD {EEHEHE
REMCELNCRERLBATES, Lk CHES
1 FRHERIETEO 2 2OBBCEEEA LED WL
PERBERE LTHARTATV 30T, 588
WD HEAF 3y 7 elEER BT 5 LR E - T



DEMRTHENTEL S, BETHE, AEAAF
R ANCRIF S f-endorphin 7 ¥ & enkephalin &
Moz vaAR, At ey AMfEREY—EFEDO VLK
ek LTS5 (background receptivity-level) % 3
FElvritey b L, REBEOFHFEMZHET MRS
TROZER Y T, BITEHRTNTOEEEEOHT
ol bFGWRETETIhOEREEL TS E
WHZENRTELS,

MMM R BRI L, LH SWRNTHE? 4 — FA
v 2R E bl b= A b vy VIERBEHT B RO KIG
HOFEN, bok dEANLESLORBTHS, L
Uk SETE OB L &, LH 5-W5REG O B
Ll h 5 BEBIIMCETTS30LEL RSB,
EH7 v Fe Vit X 5MOESEOBET, HilESY
FTHLBH LT/ 7 3 vRPA U 1 VERERD
B BICTRLOHERRELEO LS REE LT
<HRMITS - Lk, HRFEOHMP R NEEELY
ERTHLCEERRECH D EEL TS, SEOP
RHFFEOHLE LT ZOMERBREL TV EL,

X B
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abstract

Modulatory Roles of the Opioidergic Neuronal Systems in Estrogen
Activation of Behavioral Receptivity in the Female Rat

Katsuharu Kubo

We attempted to clarify a physiological role
of the opioidergic neuronal systems iIn estrogen
activation of sexual receptivity and in control of
lordosis reflex. The spayed rats were primed with
estradiol benzoate (EB) and progesterone with
an interval of 43 h, Injected with opioid peptide,
Naloxone or each specific anti-opioid antiserum
into the third ventricle either at the time of EB-
priming (E) or 47 h after EB (T), and tested

for lordosis reflex in response to male mounts

after 48 h of EB. $-endorphin facilitated lordosis
response if injected at E, but inhibited the
response if injected at T. In contrast, Met-enke-
phalin, Leu-enkephalin, Dynorphin and Leumor-
phin if given at E inhibited lordosis response,
while those at T facilitated the behavior. Nalo-
xone at either stage inhibited lordosis reflex. Lor-
dosis response was inhibited by anti-g-endorphin
antiserum at E, but facilitated by it at T. Anti-
sera against Leu-enkephalin, Dynorphin and Leu-
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morphin at E facilitated the response. Passive im-
munization with these enkephalins at T failed
to affect the behavior. a-neoendorphin and anti-
serum against it at either stage did not affect
the lordosis response. Active immunization with
B-endorphin resulted in full activation of lordosis
response after ovariectomy and two injections of
EB. The data indicate that the opioidergic ne-
uronal systems act to modulate independently
both processes of estrogen induction of sexual

receptivity and expression of lordosis reflex. An-
tagonism between f-endorphin system and enke-
phalin systems and alternation of the effects of
each system during both processes were observed.
Balances between activities of g-endorphin and
the antagonists in the brain may function in set-
ting background receptivity-level and behavioral
reflex activity to be adaptable in the whole fun-
ctions of the organism.
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