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1. dunw
BITHRBREEL2ENEVLRTHTH Y. AEHHAGE WA
HEHAGORBLLAETSRAKEVTH TS 3. IEITH N AEL
DES>SRUTEZIZDODEVSISHBEUR. BG<POOHEF-TTH
SR, ZhEITd. XRETHABRTINBABOBER. B
HERE5XBALEVE. BAOERRHANSZ I ERE>T. Zh
W T 2BEBEODNPIREBBHB I TW 3 (Sachs § Barfield, 19786),
U lass., SETHNGENWEHBRETSAIRDRE.
FREAEROKADELETSH I ERESETORS. COF -
PRRTIRUE. THORALZOFT 2 HSHBEHAEOA H = X
LARBET B EBFARTS 5.
BE.TORAONBEHNEROARRCELOBON MY 5h. &
ROFERBAVREER? TO-FRBARITRDAE LS R
TXh. UPU. 2. RERMBEOWBROTHHEARE b
ALVERHTZHBEROBERAOBF E VISR, T8H2W
MR EEEYNAESZATAPACHARIATVLIZ E NS
. HEROBE L XRAHORBEOBME—BLOLE > RAERM
HMENSZ30DPUTFTHOEIITHS. UbBoT. AHETR. B
BOZRETHE. 2O ERREVTCVETY A FIVIRBRERESD
PABCHERT 3RV, AEROBE ERXENHEOBER
BEEDPTIERDEUR. TRHLS. EHRBENRTOKERTY
EITHR. BEOMABNOEREH 2 ERRE L. THEHEED
EOBRBUHEHRERARCANTZCLR &Y. FTHREBLS



FAFBEBREROBHERIU 2.

2. XETH O M

2 - 1. BHSTITH

TRABE. EMEAEE L O BB SUTHO1O2TH 3. O
BESUFHLR. EA. KKk, HEFHFHRE DS 3B, 2
GOTHN. BRERIRLLZEDTERVITH TCHZO0LZXHULU T,
TRAHE. BHURSTOFRAVPEREZCERAVEVS AT
ERoTEY. BHEBRUESIVHBEDREERVITHTS 5.
ZOS3%. KEFHFIAKCHUTEBHT. CLUZEHKRE -
TUHFRHMURZEEXA BN, TARLDPPDHOT. REXENAD
HEZZ3OES S bH.
EOBRSUABHEXETHORLO 1 oW, TOBROHEDH
Bubd. nEald. BEAFHTR. BFT LI -XSOPHROR
IRETGERD, BERATHNEZY. FELRYREBER L T
DLAAAEETZEFHINRTT 3. BAVHEAGTHOESR
FHEAE. ThEhHHNOKIOFE. KEORESTHOI =2
ER>TV3. ChRRUT. XEFHRECTEELER D KK
FHEUERY. DREDPEORZIUTHOBBOI xS0k
STLWRVEZZIATVLS, THORTR2VWTD., MXERTYT
ZOPFHTH 3. Thi. ChETHIDER TV 3 i
FRBOBMBERIEELAVAATCKETONRAT IEE L &
235:7 38, THEERAIEINTIEERBURELUTL 3 8
ERFEESUTOMRUTOVLLENS 3.

th. SRFHORBABF IR Shhil. HOBMSFITH &



E-oRRXRITHOB DAY EFMEZOER L BRVELBLDEED
h %,

2-2. FREFAGEINSBHAGOHHA

XRITHRE. WERO0BTRMAT. NARRZBZhEBABR
BMOTRUDTHET 2. NABROBERBRFEREUVUTCESF
WETRI>E.ARAIVIOXEHFHEIBEBULU. PBT. WET 3
(Beach, 1944a) . UDPU. REDLEZBHERLENEZLS TH .
RREITHDIPREXIH S H T TR (Larsson, 1966) « REITH
BHBECLERITELh 3 RLDRIE.,. —TEXEOHERLEDEMWMAT. KB
THE2HPT A HEEBRWOBERNEETHZ D, MOBWED
M#BEPHOVEERDSM SN TW % (Malsbury & Pfaff, 1974),
XoR. XEANHRAHDIR L. SEN - F -8B 348
BN TBOREROIBRLV., TS, AHOBYHE S ». B
BT3P ESH. HO. ThBEBUTLIDEFLEEHNT 32
ERH 5. COXT. TRTHORBERELHET S, WL
PRAT Z2HBEBFOMBTDRATCL 3,

2-3. BEHMEOMEEEH

RRET®HE. BAEIUARKMEBEAETEI SN - F-BLRTh
WHBRAULRLVITH TH 3BT TR, BitoBEEKMoM
HERABITHORBFU L HEBLEERRNEABUBITH TS 3. T h
TTC 2EDLOBEKOHEERAD. AR EOLIREEBE L
RREITHLRARRPRRIBTLAERL . IRTHRBAOHEZHE
ODHREE. CONFRIFETIIEBZLEEDL IS,



3. HAMFLEUTOAFAASTY P XETH
3-1. ERN/FELUTCORF

RRITHOWHRR . ERARLEUTAZAIY I R2BERUEEE R
. XOREHBBZ2HOTH 5.

A.AZASYINOXRETHE . BREEMNREEHITSHN Y —
BANTODT THOEEWREDBBIUBHADIBEE TS 3. XA
vV POXEBITHTWE. O~ F Y X (lordosis) *HiFh 2 —HEOR
HBEELEUTEKSAVSIRZOWEN U T (Pfaff, 1980) . # 2
TURIVI. FAODHEPHBITOBR. 4 F R BPoEEL
BBROTHHEENROINIOT. XETHOZRITBERERZEENK
RABZENTES, $he AAIY I BXEFHIRFTO - F
VAR ZPHIRVWESBLOIHUTC. T AIF3YPOLEORE
B A A0RBHME 2B RKBULTYL 3,

B. SYy IORWUBHHBO R, 1 EFXRNTHTS 5,
LdPd. XAOEERAHIA~5HEE VDT, ZHPOEHWC L 3
RROFPDBLRV, T XASYIOREBUE. RLEYEKEN
BEOUDOT.,. HRLEVREBETZZILREIVAIHNIEEEL Y
fo-1rTctE 3,

C. v Pl HABEOPTHRBPIIL.,. BEIBLDOT. &
WRIT L, T HAOFENEFTLEELS . EHR2~3Y¥HTHEH
TN ETH 3.

D. A5y POXREITHELHEITZIBEROERBEERLSSDT
(Sachs & Barfield, 1976). RE tHBohh - YEHLEA
OHEOHBLE. BB BET I ENTES., REald. Hom
MREZEITOTHORRIUINY-OD, ZORMOEBITHEEDOE



BHORH. 530V E. THOZTREBELERZ&S>RI I FOH
Y. BAOMBRIITHOBERURLTF - IBSHY. Tho
DEREDLER . FAIVIOXRBRITHE2HW T 3HBEA IR A
ODHGEHETTLIBRBZINLTYLSDOT (Sachs & Barfield, 1976)
ZOEFLEEBOBBROEHE 2T 32 ERNTE S,

E. RBEEORFAHEY. #i#. RLEYORMBREZOF 7 =
vIRAVREERPS. ATV I XRTHR2HBIZIBBE IR
BMBHEEBUEHLATETATVLIOT. BREHLERT Z3EE
RREEESABRERET S ENTE S,

COEIRAXATY I ERTBU. ERUKEUVUTCHESOER
2doTL 3, |

3-2. RERIT#ENSY -2

ARV I ORRTHE. MRBCEULZIIY bR k> THHE
SJFoehBb. FTAIYVIEARAIY I RABEE S & ?i‘XﬁiXX
OLBBEADELB/ LS (genital sniffing) o T 3&. XA AWEAR
EOVHU. A A» S8R U >&F 3 (darting behavior) . & @ FF
B, BRBULEXASYIBRT . FAARHTEBERERITH
(soliciting behavior ) & E X3 hTHBY. ZOBBOITHICI.
BHPEAFAADEL THUWENREZY (hopping behavior) - H2 A H
CHPLSIESHDETVWBEEIRXRXB1ITH (ear wiggling) B3 3
(Pfaff, 1980) ¢ X AVHMO I E. FAUAARZBOD»TF.. I X
BEILLEARABAZADoBUHEHNBE L RITHERLYET,
VBT FARBAARRADOGETE. A XAOKELHMWKE ToOH
H. Bo#ED»IPo-T. FERIRELEAINVRRHRRXEES D U



(thrusting behavior) . X ADoKV B, CHBIITYPMTH 3B,
COEEARE. BRECERE2EE LI ERESRYIIR>E SO -
FYREBEI NI RKFHEOIRELEBERES, IV I0ER. A RWH
SOHFLED S1TH (genital grooming) 29 3,

Fig. 1 WRT LI YTV I RW. BADXNZADHEA
Cintromission 2 FEH R VI Y b (mount without intromission).
FBAZES T Y F (mount with intromission ) . B XU . 44
(ejaculation) 2> <7 >} (mount with ejaculation) @ 3
OB YY. EhEh Emount . intromission. ejaculation & & &
BMUTW3 (Larsson, 1979) « KX THUTORBEBLTUE.
FhFhdOI Y Y} ®mount. intromission. ejaculation® U T i
BlU. XAORADPORVBIPIBHFERII Y PERBET 52 &
rah N |

mount T A AW thrustBR X AP H6W - VBV B, HARHES
BE. A9APORRRCBEBERELSAAREH T AT AL (deep
thrust) 3% V. ZOEBR. BRANRELLIBU O ITH (backward
jumping behavior) DR oNH %, HHEERMHDIFE Ldeep thrust &
2~3BMIYYIUREIORENS V. ol DXADSKY
%

intromissionDFEHF. BANZDABRZTR2RRBEAIARTLRL I &
BWH 3 (extravaginal intromission ) . TDITENY -V % R
ZDX Y. deep thrust NS 32 &L 2D T. RERBABITR D
h3E2LWFTEAEEDYPRVOT, AR TUHEHERLZ—HRU
Tintromission& FEXR,

L E. mount . intromission. ejaculation W EHh FhiTH L O

=l



mount

intromission
. genital grooming

(o
S

Fig.1. ¥V O 3BEDOITEHN Y — > (Bermant- § Sachs, 1973), LEXIZHE
ARELRVT T Y P (mount). PEREAZES Y b (intromission)s T
BREBEE2ES I I Y b (ejaculation)Z2R_RT ., EBMBAF . HHITAT,

NYy—YhoREHNEThkkdDRV I,

mount . intromission. ejaculation OE UZHBRIUNY -0
BlzFig. 2RULVER. XA R2BATE(0ODOHIIE. BEVN-F
zD U Ekmount . 4?(‘6!00)':%“80)1\“—0)i-ntromission*é5~90
BHERT1AHBYELRDS. %L‘I\“—"@fﬁbfze‘iaculation [



TEBvY —XI TRy —xXII
- EHAIEE -

Sl

15

min

Fig.2. XETHOBRINY -2, OOBEAN X AEAR. E0N - Enount.
HLBVDOEHIDON—Idintromission « @O —lkejaculationDRIEE S LR
EXS

2%, TOR. BLIEZEONRBAARDEVOHELERIRVLVEBLIS
W59, BUBR-YIY I THBEEVE2YY - XA,
B2VY~-~ARBLTdD. 1YY —-XEABE. mount « intromis-
sion"&ﬁvv)i’ib\ ejaculation KEU LK. BUMHBNTRBRAS,
BHE.AXASYy M. 6~THOHBRITRSSEHEHRBRUL., X
RITOBETT 3,

FASY PORBEBITHRZATENRRDODIIEERLZE. XAAXADS
mount® % W it intromissionBH ¥ 3 F TORM. SW O intromis-
sionP OHBRELZITORMBM. £ FATHORHE. izt
U%mountB & Uintromission®O B % . intromission MIMKE. 4K
llﬁﬂfﬂﬂ‘%i'@@ﬁ%@ﬁf&&b\f&:%o

CheOKRBOAKEOEH L k->T. FAX CRREL B &
WO HABREARAULULEY., TOHEHBRODELASIRBATESVLTL 3,
TROS . BERFOEHOLH»RUE. KRR L->T. REBESR



CITRDNIDEDNSY. ~ETRFARALCLIIZSOHBEBTRbh
hid. ZROERLIFIRBETHI5»6. LB URBEDS B 4§
FHHEZHRLV2ZEOEDIDNILSBRhUERIEE. 20Tt SE <
BB2EEDLDNBZ3DOT., COBFERRELL., FRIWEBOB AR

CHREARU R,

4. REBITHRAA DA LRBETIIRKEOMAMER

AV PREBEITHRIRLLZCEBTERVER (1. #HBEBIE.
2. BEAR. 3. KLV EY. 4. HH. 5. TR DBEE) 275
BU. ZhoRBETECHEITOMRRZENRT.,. XKETFTHOXRBH .
ERENDBLDIPREABUZBUTOLIEIDRZ2DVUTRFET 3.,

4-1. A BRE

RRITHREIN - P F-BFARTHEIN. N—pF -S>
A2RE. AIEOERMT. Ho. RN THE3ZENBDLETH 3,
AZAIY V) ORRERITHOHRBUE .. BBURERXXAS Yy P BBl g 2R
BB XA IPOEDOERVEMNBRECR>-TVWIEIOES I M, T
T AXIY PR BBULAXASY I 2EAT B E, TCREFOD
SEBERIEZIDPS. BBURAAE.,. BERRBLEHULT
BV, ChHPEBMBRIR->TLITEEESD 3,

REUREAXZAE . A XOFBETHTWERZY (hopping ) . i
EELERRVEU LY (darting) - R E2ERELALERRDT T &
Wko>THEUSear wiggling%., REPRLOBRRON 3B ERITH
EBRU. ZhoDiTHWR. A AR2FXT 3 LDWE U Bsoliciting
behavior & H M X h THB Y (Pfaff, 1980) . KD LS BREEH & .



FAOREITHORHBEZORITREESET 3 EEL2o0hTWE, 1
&AW, Larsson (1973) . RIMWRO-FYAORKHEREY
X R BB, soliciting behavior 2R T HEBNITH LI I —BH
WETI3 L. BEHA(FFINFVY) 2EFURAIRE
HEURRR. ZO0XARHPVIFERRTIAOHREBLVLT. FXADTH

ZEHEBEUR, TOEFER. BT TOBRROIVRIEBNIAEPOR X
BERTSHP, BHRLCEIRVSISBRRXETH 2P LT 25 v b
SHEAL. T AOXRTHOEHHEDSFUCET IS L R ERL
o COHRUE. REFBREBITI2HEFBOEEHRZ2RBLTYL
%

FUOAZTIY P B AR5 FOXBEABEREFHRE U T
Coolidge effectB B 3. Thit. IR ITBZEFT AU AZB
WTHDRETHRITRODBRUOUM, ZhIEITRRERICES R AAELEER
HPOoMOHU. REURAMOHLLVARERBT B L. A RAUR
EFHBRERERITHEZ2EHRAITSAELVSHETH S (Hsiao, 1965) o <
hil. XEHhTH UL R ok A ADsoliciting behavior ¥ 12 B
V. A AOREOHH ST 2HOoTVLWI2HERBECEELRLOT
R Edbh 3,

FASY POHWEBHOLALLESH S A 3ABBERERE
. BED>ORMBUEDPIVTRLL. ThOUADEREDIEITNZ, 2
2T RREBEBAASYIPRBBOEBUTCNIFIFYV YT T 32
ERE2T. BEAETRTOBBERBOVTZOSIY ) OXERH
BDREUEZEEOVSHEMND Y (Larsson, 1963). TR ERPEBR
BRYIVIREYFIUTRERIBZILERE>T XRITH 2128
UVRET 32 &EBRAWVEXh R (Barfield & Sachs,1968; Caggiula



&§ Eibergen, 1969) o CO XS R RE. LEZOEEBLT XI5 v b
ODREELNNLVERLEFIVRZIERESTRIZOTUHUROD EE
o hTWL 3,

Fhk. REUVANILIZHATEHTSCEBHM>NTHEYY.,. HHA
MERXEODBETLANLVEOHERERFARRLBE NS 5., Larsson (1
958) *® Dewsbury (1968) & . intromissionDMERERPBERTRER 3
EPE2 AL, BHRREIR. BPREFCBEL LRI EDS. B
MV BRMEZRTBORFABMES THoTL I EHE L R

REDEI2R. AXAIFIvyPoRRBLVY, BERHX. 35 0L,
AAF Y POREBLANILRBLAITZLIIORABREMH Y. F X
FSYPORBITHORBRERUTLVAZIEBRBEATLE RN, Z
NOORBE. INTAHAAMOBERRERENUTCAIORENTHK
EBUTVLVRZIER2ERT S L. N BREVNHRLEET I ET TR
B ChSOMHEY. FAOBRRRTEDLISISRABET L., &4
RREVERRPUTVEDEFANRZIDEN D 3,

4-2. RER

Beach (1942) W. BME. HE. EHNBEOHENF AT v } ¥
REBLREIELLEANE. TAZTLOBREORE L ME ORI .
REME. 2H. OF. THOBRENRLBHOUN KL & > TIT R
ShER. BEOEYUYF+2MbLT. BE—0OBERERE > TR
XRABCHEREBURED O RdohdN. 2O LOBEEY
S+ 2ARRBRETZE. POHBEADBERBLVIODZRERBRO
ROUIY P TURRITIBHELR. UDLU. XEERDH 35 v
PTi. 2o0REEY YT I 2HBUTHZRITHBRL2 R RS



e, BOOKEEY VS I RABCRETZEXRTBUZ -
RABZORLKBRBIERRVELVR,. COEE»S. BUKEFT
BHRRLLZIEDTERVE—-ODOREEYYF o URVERKRU 2.

UDPULRds. KEITHRAHEHRBGAZRETIERUIRLSCD
REITHRBACEERBHEREAUTLIREBUEDL. By P DA
LAZXAY-—FZDOBFEBMTUBMED., P LVERZBLOTCUIRERNEEE &
FEZXZoNhTWVWS, Heimer & Larsson (1967) & . MBIk % i 8 ¢ o %
B9nd. EWEBEROSZIYIPRBLVTHIT Y IBEI VL
SV REAREBITOWHE-REULTH20~50%DF5 v b Iid3
OROBERKRAMARKIFHERLEIRLVILEZHERL. 8 21TR -
oYy FTdH. W Dintromissoind dejaculation T TOHEBER
M TRBHIERUVREBELTWL 3,

REITHRRE IBEERBROYRE. BHEHANORMCERT
B3OTHRLS . BUBMO—-RBPAXZSHMESOL DR, BERBEE
DAODEEBB O RELSOEEND 3. BEFORHRED. B
CZORMOMEOHEE B L UH U TD . REBEELEAUHEN
HBbhlklEtdPo. ZOWBHEIFE I h 2 (Larsson, 1971) ,
TUT. BERBERIAZTRITHORBU. R L EY . HBEHH
RLEVOBER I THEELRV I ED S, COWBEHEIX A
KTH-TEARROBZFR > TEUVURTHSEDIZEHNTEXZI UL
(Larsson, 1969) . % /2. Bermant & Taylor (1969) . I8 3%
BOBWRBAIZAITY PORRAFNOXEBCBROEERKELTHE .
RXRERODSRVI Y PEEHEOYEBREVIERREVE LR

ChOoDHRERUE. BEBAZASY POXREITHOZRITRREEN R
BHhYVER2D>TVBECEREFRBUTLEIY, SEMBARRI TR R



GRVHEEMRBEZRIUVUCLVRVIEDBARCRULTVLS, U L.
BEPHEZOERZEROMENLL . RRZOLISIBRVERTE]
MEL L RBRREAAORERRIBZRUNDEZIAADODKRO2DEBVLVOEE
HBFDHOATLIEEZOINZDOT. TZORIABREHTRL &
SWRABREI T, BE>LHARBETTUN -} T -DEMNEOD
HELED TREITHZITCLERHRRIZREUVLTL I EEDbh
%
FAIYIPOUBORROEEHRZODLTHAHODDOBREN D 3.
BUEONBFEMR ( Beach & Holz, 1946 ) . BRI HE O YU
(Dahlof & Larsson, 1976) R24TR S & intromissionB PRI R Y.
ejaculation D, Z 6 RARBRBIEVBLEVERDoh TS, U
FAAY FFPIAAVEBOTNDAZHKBT S E. N2 X0
HMP2ASZAPRIEERZZBORLE., ARZMED R Vmnount BEMU.
| ejaculation dE I Y < A% ( Adler § Bermant, 1966
Carlsson & Larsson, 1964) . Th 3 OERBI N DFH MDY
ODEZFELEHETZIEZFLS >N TV S (Malsbury & Pfaff, 1974) .
HH. XRABEBLT. BEANUBERERTH3EBbh
AWM. XKEXRRDPERVE—-ORREIRLIE,. BAUHBHRBRY
BEORMEZHHEUDBZIEBIHhETRAD> TV 3,

4 -3 . AL E Y

BAMOF ARBI 3RRTHOBMBERSE. REFHNY -
VOB, BARALEYBBESULTBY. Tha@BBMELT
LMK BEAUMBRO 2 ONEET 3EZL2ATV S, 7.
HENBOBMALEY(FPYFOFY)OABE. BEAREOR



BMBIUHAEEITHRZ2EHSSPBEABERORZFRIRIZIEBTERDL
CEBHOh TS, REZE. B EOMBEZEWL >V T, Gorski,
Gordon, Shryne, & Southam (1978) X .. kﬁﬁ!%‘i%ﬁiﬁilkﬂﬁﬁ
WEHBHNTSB3AXIT Yy POHNMBERWYE (medial preoptic area;
MPO) BXADENIVMRBEVET. FAL DR L > TRIR
BINS3FHBOUREDBDKRKELWIERADU . COMBZIEEMNAK
POV OBFEBREI>DTRESHh B ERE VR, TRDB.
REZHLFZATH->Td. BEFRREBTLT7 VN V0%
WHREHEFETIHLSE. AR ZIIBTORIRESRAEAAOHRMA
R BFORZIRR->TLBUL, R, REVHWRXAATH>TdD.
REMBRR7 POV 22285 T3 HEOHAMERINTFOKRE X
WELTR>TK %, UPU. Z72FaV B0 RedDoO
DEIRBEMBRDOATH Y. MABRRRX7FOF Y 2BEUTD M
ORBELUEELRL, | |
YFOY VREBENBRORMBEECELEREU. S0, WA

ROMY., BUOXENY-JRBEERE XS (Sordersten, 19
73; Ward & Renz, 1972 ; VWhalen § Edwards, 1967) . ¥ & b 5.
BMEEZMODIBENR T YIFOY JRBEIWBZZEBRVI Y
PR IR RBUORENY -V R2BIRT EIS3RXRY. 7P
JRBBEEWEIYINIHBEZIRETHRITRIEILR S,
KA BROBMBOXTRENY -3, R BBEIrERBRARRL. &
EfBRO7 IO VRBOEER A THBEMSINITRbDH 3,
UVledB->T. CORBOZ7YFOY VUK BROBMUZIREIITH I
RAZEBTERVLVDHBOTHAIEREKRT %,
BBRORURRTBHRBT I 7 FOYY0RHE. XBE0



RREITHOEILR2BRISZIERXZE>THED»D >0 = (Beach, 194
4a; Davidson, 1966a; Madlafousek, Hlinak, & Beran, 1976) .
EHODEDBEIRSHADLDNSIOUHBTT. TOoU/ER2. 3 HU
WiZejaculation T TOEBKVERULU. £V T, intromission i
XUT. & Cmount « F U T, genital sniffing., X A N @
EVISRRITHOHABEMEEEADLDOASITEIRIRZ EVL D, #
MERDODSS3IvIZ2AVESER. 28R4 BAFABBRELTD 4
2% ejaculation WEY . 10 BRBELBLTD B8R UWUejacula-
tion TRV, ZOS3B1REIEHBUVUTS THE > Tdhejacula-
tion WEU kR (Davidson, 1966a) « ¥k N -} F-—DARXDOH
HFRRBELEBOHRUEEEEINT, EBREILSKEHF URAAALE
BEEZ3EEBR27YVBUTD., intromissionB & Uejaculation
BERUED. 3F09REFULTLVRLOAARBN -} F-RURBA.
ZBERSERMUDPB->-TOVRVEIEZIDDPDLDITRETHUEBEEULUT
U % > 7% (Madlafousek et al., 1976) . .
EBFRRXELI->-THEUVRZRITHE. 72 FO¥ 02859 3
CEEURL ( Beach & Holz— Tucker, 1949 ; Larsson, 1967 ;
Whalen, Beach, & Kuehn, 1961) . 2O HEBRUZEOYPR L U
R¥W. £3. mount WA Ssh . HBHEH BV CTintromissionk ejacu-
lationBEU B XS5 RY., Z7YFO¥ Y2 BHESUERET 3 &.
M ®intromissiond dejaculation T TOFRKRVEW TS BE
MURBRERBRRENYI -k, BEBETHOHERE
ORFBRE. REEBEBZBLVEERRITHOEEBRELI RSN, Thid
EBNOREITHLANEITCTE-T. BEO7 VYV 2EM
VTHbBROXREITHUO LR IREEXH 2V (Larsson, 1968) &



CORREDPS. XETHRUE—EBOHRLEYRFARTS 3 M.
ZANELEOBRREBITRAENRVEEZE L 50 3,

TYFOFBESRE->TRETHNEET 28, 20 & 2
CRET7VFOFOPBEEUTR. KREFHE2EEHE@ULUTL
IHBEEUHTZIHDE. TEREN VR 2R BRELB30DED
Q2ODHEERN D S, COMBRXUT. Pfaff (1970) . £ B
FHETEHYREZABETRL. TEKORERHERULTBL T
FYFOY Y EBREUREZS. TEABYUB Eh TLRVESRT
WOBOIY P EABARBEBTCRXRITHMBERE LRI ED S 7V
FOY Y OBBRRTEGRBHT 32 LR TAOKRITH 2 #
WUTLAREBCEBERUTL S EHHABU R, Pfaff OF 2 %
EHTVE. FRTHORBACRBARDPOOBREANINBAH &
UTE 220 B2RTH. TABBHL DR RXRELERNEM
REBRORERER Y Y FOF UBHLoTHBLUTLRI DX RS
ROUOT. 7YFOX¥ yREZIHE b2 —OUNEET->TL 3
HRITRTSEHEDIUTLITHERT V.

Sar & Stumpf (1973) . PYFIYALCERBLRYYFOY U %
ETHSULE. MNOKRHEHRORELRANLER. HEiiHTx
BUDEULT. ERYE. BRTHRERNZE. 2RLXEZK. MR
. #E. REO 2 -OYRBRHR. PYFIYAL-F7YFDO
FUBABERYVIRATATCLVEIIERREVELR. 2ho 0EBKE.
ThEITRETHOEDBIUTERL BT SHEBMRRLE YO
ABCEEBSIEENATEREZZE—RUTEY.,. 7Y FOxy
VHBREFBARAKBUTLVE 2 - DYOREHEABULCL 3 C
ERBLITABUTV S, $he COF-YUTRBBERNZEBOT



FOT BT 4 - FNY P ENBEBUABSDIBSIEDBRULTOV S,

4 —4. 8
BEEBELEIWBMOLANLTHEFMEYUKULUTCD. N A0HESE
AWRHEZTORFEEU S, IVIPEMBRZEFRUTIRNR2AOER
PEHOERBRIUTBELLE,. ERFEOBLIEEZRRHICEVEL.
BOTRVWHEBEUSZCEDS, FHLANLTHEHERTEY X A
REBT 2EEB S B LE 2503 (Hart, 1968) . Ud U . ki
PDOOEFRHABRVIRY . ESRIETHUEIRUVTEU RV,

4-5. BWUZRETHO K EES

CRETARDATERHRY. TEUTHE. BRAK. AL
EYMABBE Vo R AERAOTEBRMETSH ). Thitk 5.
BUERAHOHNBEBU T UTARIBRS EURKRTHBE#
EYSL#BMEn. TRFBDCEBTSBAOBEMB Y XML H
e OEN DR N UEC CHAShZODEEX BN T
5 (ERHETFEM, 1985) .

A. KERHE

TRITHRB I I3HEHOAHNRZRDVTR]. AXAIY P TUHE
B2BRETZILEO-FYREBHOMEBT S TKXETHRRE X
h % 5B (Beach, 1944b) . F XA IV OB ARIBAUABRE K> TH
ODHEBRLODHIS, §R-DhB, ﬂ%fhkﬁﬁ@%ﬂﬁlll##béj"
HRED20% UTORETURRETHURIRIBZLYE., T2 K
BRETIEREITEH UMW ALUE (Beach, 1940) « — /. FRHEOD



WEPFAZAIYIORETHREAZEEBRUBUEDSZ E LS
HEDLDDS. NMBOBRELIVAMWBOWBOADBEN K & < .
'ﬁﬁ.QE%BODE&E@ﬂ!%bS‘%%)‘{%b (Larsson, 1962; 1964) ., 2 O
FORHRAVGMUSTETHRA LU FTAORRBAEE Bbh 3 5.
MREAPXEITHRARRSHZH IO, 330U, REXED S 3
OHPIHEDEIALTHTSH %,

B. MR %KeTE

Fisher (1956) @+ EB U AT Ay PORANRERZE VI = 2
- LZ2ZBUT7YFOY V2RHEBEETZE. BEUTVLVESREIT
BHPHEIT B ELR2TDTHE VR, RUFOEE»S. HBOX
RITHEARELV LI 2 - LORNBERAMNBARIBROAME R S
5 EHVHBAU R,
- Heimer § Larsson(1966/6T)W . A THOBERAOZOHEN X
RTHRSGAALERFANRLEZS, NUBARIB-iHEKETHR L
RELBEITZAERRERITHEDHAULDY., HoBRNOBWE TR EE
BRVWIEREBRD2U k. Ubd. HMNERGH - HKTHOBE
CE>THEUVRRRETBHRI 7 N0 o252 CvHEELRVI
L BIUNKBOZEREDO DH->-TLVRVWIELIY,. AMBERNT — &
HETHROBBR I TREITHNHEEAUVLEZOUETEREHO 2 &
MBRTERBRVEERL,. TO0RD . NUR BRI BLHET 3 &%
RITHVPEELRRITIREVIEENSE WV (Lisk, 1968; Giantonio,
Lund, & Gerall, 1970) .

. EXRHBEAVIXRETHON P CHEET ZBUL2ETH
M. Vaughan § Fisher(1962)R & - T TR hH h . anterior—-dor-



solateral hypothalamus 2 ERMMT 3 L XRITFTH S H 2 T #
BRBREoh LI, UDURBNSG., COXRTUERBOUEBR
By 2HBZIREPIRINTE T, ERLRMHBEBHURIFTHTS
5. TO®R. NMRXIBERAPHROBTHNOLENEI»D & 0
(Malsbury,1971; Merari & Ginton, 1975, TH MW & EH, 1982) .
HMHESARVEOXREAHEL~. ANARATEERM KT 3
EXRITHNEUVCRES W R, TAWEHE(9BDR & hid. 3
OBBRHMBOFVEFTTRRIVETE. PRVEHKOIntromis-
sion?b?ﬁ%)%EﬁﬁﬂlZejaculatioanEb‘ TR dEBRCE
WMUT. ERBEMOejaculationDEIK BRI R Y. X & Cmount.
intromissionP B FHEPREPFTIT I3 0DHDWYW S stimulus— bound
copulationd B E X h 2, van Dis & Larsson (1971) &, H&F
WMERBUTE>DRAAARELRERIRBRLA BRIy P OHNMEE
MBEPERBREAMBMURLEZ B, ejaculationR B Ed>R o ED
DD, mountP intromissionEBEE UL, Zhd. 7rrFaryrp
RRITHRIACQLEZEUTOLARNLTS>TD. WHERGIHT = 2
~-OYHPEBITHhUEREBHA TSI LDIBBZIEER2RTBULTW S,
Fisher (1956) ORROBRRITR LI 27 VFO Y RMHNEER
BRBOLVTH. BRI TXRETHBHEEXLVLELEIY P OHRBMBEE
MBLE7FOY OREREHEARCEEERBRKFEUTCREITS
BEHEULUEY., HOBEKTHR 7Y Y 2BHEUTHLHERR
DokEWLISHVENS S (Davidson, 1966b; Lisk, 1967) .
EROLS>R. BEKR. ERXAHE. RLEJHEBEERD»S. A5
VIOXRETHORRCAMARINBURKIEOTERVEER
‘UREF->TWVWIR EEZX BN 3B, '



HMUZTERITHC BT ANMNERTBFTOEERLATBURLRRRIE.
S bNRREVLVRDBDOEFTEIRLS. 22 ( Hart, Haugen, &
Peterson, 1973) ® 4 X (Hart, 1974) BBV Td. TOWNMME
HBLPHEITSILZIRITHIBHEEXT AL VSISMABBFTOATL 3,
TAHAT YAV TERNMEARAFZERBCHBRT B3 ENZAOFHEY
BEREHZERORLE2ED THBEZUEZRENBR & h 2 (Robinson §&
Mishkin, 1966; 1968)., T k. WABMUANAOTEHYTHRENT
BOXETHCAMEARITIREHRELN L LTBY. Hor
(Schmidt, 1968) « =7 b Y (Meyer & Salzen, 1970) B W T
MBPRRIBFORBERIZTRERZHEAEUL. 2  (Schmidt, 1968) ®
¥ %15 (Demski & Knigge, 1971) « N} (Akerman, 1966) @ pq
HRINBFBR2ERFMTIAELERBETHLRET S ERMETHh TV 3,
REOEZ 3. WURRNBUTEBN P OBSHABY E TES
HHUCTEITHORARERGTLNLRBXRUTLIHBKEEL 5 h
%, |

Sy rPORNAMRERBOYM. EM. M. AMoarFEiA
RYHUT. KETHREAS TSI NMARIBOALARANRE
Bk 5 % % (Szechtman, Caggiula, & Wulkan, 1978) . # fil % YJ ¥
THREXRRERITHOHBEDBERULU. HFHOUNI X IREITHMBG R
DRRBRNIY-JREEVS S, HURBUREHMBLEE. S 08B W
AR EOBUEERBVERTHY. MMBHZIBTR2F LRI A
CGOMUBXRERITHEEASUTLSTEMEND 3.,

C. WM& k=R
Paxinos & Bindra (1971) 3. BB L>AHAEDODLNIL TR



RAMEAKTHRONMBEAMBEOREYMH TS E. TREITH
DEBDAIVEEXTSIELHBE VL. ABRREREINMEZNT &
AUMBERIGTBLOMRZUBLIDBOA., . HBEWHHFOLANL
THHMARMRE2GUHCHEEUVALAEEZRLRIWIXEITHOET I,
ABEZFTHRRCIADFIVd3BFLvoRUL. K0 BRAFORNM
MR EBRETSILUEFTOERFEE I ERLS, KEITHRET
Uk U (Caggiula, Antelman, & Zigmond, 1973) - 2 Hh & O
FRE. AMNERNHFOLRNIBAMARERR2ZEBRBL T 30/ %
BRBUTY 5. REE. Bergquist (1970) W AKX v ¥ A QN
MERIANBERNNMIBICEREI>DTHERIALRERES A M6 M
ROBRBOWBBRBEKXRTZILERZBRL =, '

— A BEXAWBEAVEERTEY. ANAZHTRNONME 2N
BT 3 EXRTFHRIBORNS b EE Xk (Madlafousek, Freund,
§ Grofova, 1970) . HEKTHEAMBEOL N L D> AHEBEO LN
LRI THMAREREEBERAB IS ELREITHOFELVLVRELBR
»Hh (Caggiula & Hoebel, 1966; Caggiula & Szechtman, 1972).
TR, TORMMBREDRIAMATMR B > THEMKEET TR
» dh k (Eibergen § Caggiula, 1973) - ThoOHBPBREEN
MHEZIBHFONMMBMIREELUULUTE Y. stimulus— bound copula-
tiond BEIHh TV 3,

FROTEL . XRETHERACDOPDPDLDINMERTE» > 0FH
WHAMITREEZEAUVCTIT IS EHBETH 3,

D. mttik
RMBERAFUATR. KREITHRCREDR{HEZHU THL 3 H



BE. Ropo TR, BEYHHBZTOFERLHVWI I R &
ST RENY-IUDBEHT R, KETHRAGH R E
EREULUTVAREEZEZo0hS3BUBBDZY. RUKDEFZOIDTH 3,
Bermant, Glickman, & Davidson (1968) W . MMM REHHKE LK
B MBI S E. —RHRXXRETHREILLT S IEERVEL.
BR2HEAFRARPS2HBERIAIXEFAIRITRSIE, BEH O 2[H
DHWintromissionFERBEMEHAFACHOERE2I DR, T 51T,
Giantonio et al. (1970) X . lateral— basolateral & basomedial
—corticomedial KT TRMELBELLZER. lateral— baso-
latera |l OB OBMBRRCRUKREITHREEAL IR >H BV B, baso-
medial — corticomedial MU ZHE T % & ejaculation £ TOBK
ﬁ@ﬁbfsﬁ%ﬁﬁaﬁ%iﬁdﬂmMMMnmﬁﬁﬁﬁ&f%
CERBELU. mBMHAORBENUBIIEITHELREHN B Z &
ZARMBU K. Harris & Sachs (1975) . R HEORHEMME 2
PWiET 3 &, ejaculation ¥ TWRAEZR intromission @ [ ¥ »
BRU. 9P REIE->TRBEDO3I ~4EDintromission® U Td
ejaculation CERVLVIEEBRVEU R,
AERHNHDRIIPREEBEOWBR I > THR &h (Emery §
Sachs, 1976) . R RAFERBZULRZEAUVUICRUERERNMBH»
CHRMMBHERITVLVIZELR2EERT I L. AR ERNME -2
RE-DRARXEKEBERDPIZTRETHCREEBRZBLO TV IEI EE 2 50 3
Eh. AR ERNMBEBMBEEEERERERND 3 (Leonard §
Scott, 1971; Scott & Leonard, 1971) Z & h o BMEHBOALE
CHHEEUVUTVAT NS L. RRARERNMBE MK ORHER
REITHREREIHRIBEUANSL, ERI30URHBEERAM



MBOWECEIE W Dnount FTOFBRHBREVLI & Eintromissiond
BERBZLVIETHY. COHEL. RUBRUBMEUS MO
HO2ANTHhTLATHUENS I L. Z7YXFaX 2ot
B2V IERII3DOTURLVI»PEZEZZ>N S,
COLXICmUKRENMBIFAIITIY VOXETHRHEEH K
BOTWLWEZERFRBIIREUDIN., KETHE2ETS B LT
MABERE—-BKEOISIBRBFHREUCTCVLIODEAFAHETH 3,

E. dlR-BER

AV POBEHRBKOUBRRER TR, WRLCELELBHEDLDLRZL
TEBHBVHE. 2OH TBermant et al. (1968) . WMEE D
B2 2 HBEEUTCHXETHREZERBEIR LY., ¥MUEEOA L HiE
T3 &intromissionDRIBEMMTFTREBIERBITZICER2RVEL.
HUBEPRXEITHCHHMEERAUTILVICER2RBUE., £ k.
Dewsbury, Goodman, Salis, & Bunnell (1968) & ¥F M i B O ik &
WL THBERMRE2ERE UL, X3, Kurz & Adler (1973) ®
THRETEH (1982) 3. KETHOEHHFELIHELTHEHBEY - %
BROBRBRBEPBEOHERESZ LIPS, BENXRITHIZEABULT
WEEEZ R,

BELEBERBEHEEBR2LIODOFRBLEEALTR. ZOoORMHEH
5. TENDPRXBEITHEUHEHRITBIIEETBULBEN D 3. Hanada,
Yamaguchi, & Shimokochi (1980) . #HMPIRBOETRM B &
YintromissionODEEVER T 32 &I &k > Tejaculation T TO
ERBPERTSICERHEUT. ANPRESIEITH OB
BOTWBEZEERBUR,. L} TCOBUEERIIHM T 3 &



BREESEE. SoCANELETHRERRY T SO RN & £
EWVLVSHMEMN DYV (Moan § Heath, 1972) . E PR BV THHREDH
PHETHLEEE NS I E2FBULTV 3,

F . o

FR-EERUARC. PHOYMUBRIREITHOMNREINELET
3EFEAONTLVES, MMETRHROBEEBOLANLTRHBEONMIB
EXEZCHMETIE. ARV I OXRTHBRES L, EQ &,
ejaculation WE 3 F TOintromissionDEHENBFEL L. HHFRK
My KEIZED U 2 (Heimer & Larsson, 1964), Clark, Caggiula,
McConnell, & Antelman (1975) . DR OMPHUMHEEL M X HIE
TERAEHEWTITRHEPIEFULLBAT I CLR2HE VR, S5, #>
BHEBERABREO /JNVNIERXRITIY VOEARRDRIEM»S. &
ODHMHRL /AZEZXTYIYBHAESUTLWIZERTRU 2,

COBUOBBEIRECLIREITHORAEE /I ERXRT Y U E
ODEHEBRREODVWTUESDEIAEAB/EHRT — ¥ (Clark, 1980; Hansen,
Kohler, & Ross, 1982) BB LA . TROFZERXXETHOMH R
BDEETSIELRIXFETHh TV S, Barfield, Wilson, & McDonald
(1975) ». FRHOYWMFEEF LB EI LI LXEITHIBRES L.
Clarks CHBEREREB 2.

Eibergen & Caggiula (1973) . WRHARMERBR > THKEKTE
BREBIPOBEMEREBRIDPDITERNEHAF I I ERREITHNREX
h3Ze2BREULU. NURKNIBEAG. PROBEMNREXEITH
RETIRENSIZEHBUL. BUAFHZDIDHAMNEERITF DS 0
BT, EMXEFRCEEZERHF LTIV S EBEI»DOA TV IO



T (Conrad & Pfaff, 1976 ; Swanson, Kucharczyk, & Mogenson,
1978) . B HEEFIANUARINFLERUCKRETHOEITICHE
SUTVASOlEENS 3,

COEI3R. BEUHREHFIZOHEPIHN BRI TKENY -
PEETS3ZEeHho. RETHU A RBE R LTV I I &EBFE
MEINTLEIP, REOXERREDEIRBEE LTV OHM.
TR. TZhUHNMURRITBFOBXELEOIS>REENSZOMWE
2k ADPo>TLRL,

5. RBRE®
LERHDESIRZHhETOER»POIAAIY ) OXRITHOERB

EEESUTVR3EELh TS ERBEE. AMHEZNH. Bok

B, PR -BEREOAMUBRBIU T ROBEMNB TS 5. &8
BB EhEThOBERAL. EVRHANCHVT. BREF L L
SHWO DL AHNHESRITHNEITEh 3 EE20hh 3, U
PULEBBS, BEHRUOREITHRZB I A3 BRI ODVTRTFHEHLZAED
£¢. ERORETHEFTL. COEBOLOBO = 2 — 0O Y
BEEOISIREFHUT. COTHBEBR UMBINZIONMIE L A
PRPER TRV, 22T, ARRTUSTRETHRAOME A 5
DAL EBBETIZIRDRZ. LTO3HERODVWTRHERBITR - 2,
A. REXDSTRDATERREEORBYHRELPERNK. »
ZVRALEVEBERD S . RUSRET B2 HB I 3 MEE L L
T- HHERG T2 PR U ARIBROMBE RN EL 20 T
W3, Uh L. USRI HRE T 3EREELHAREED RS
BE. BERAM. ALEVEBZSOHEMS. XRTONM A R

>



BOFY AT IVIREHRHEMN TSI LWL TETH > 2, Hanada
& Shimokochi(198D U HNAUBE XN BORELERHRMEI DK,
A5 PORREITHFIRIAMEAEZNTF o —OVEHOoRE R R
H. TOFPBXEBITHELHENSISZIIERRBULULEY. THEH
FEo2a-OYVEHOHNEUSKREFOEINY -V ELRXZDODLT
HFUCURARTB . KETHHFTORNMARH ORI 2 AT
532 BHEFBEHETHS S, TCT EFZFWEFTFTATIY PRXETH
PFRHAMBEEIBFO 2OV EHREEL. KEITHPRAMMA
ZHBF 2 - VFEHIELRTIHLETHDRAEREUL. Z20EFHE
BB, TORZETHEAMARETF 2 -0 2Y0D R
NAPRAXBEELOBRMONTHRL2FACBFTL. KETHRS
FANMARNBHORMBELODOVTER UL,

B. M ERIBELEMEEENSV. ULhrd., MEZOHKEDN
BERDOIZETHRBEASUTVLWIR3EZ A2 TVLImUBEEN
M. ENFEFSIVHOARMIEGRERLO 2~ O VEHN
REITHDIREILTE2HESIS D 2FARRL, TR, ThoXEHHN
Roh38BARE. ZORKEENY - EHNMERGT- 2 -0
JODEREDHBRODVTIAHUV.,. KETHRBACBI S3E8BUD
FBRAHBRACODVTERU 2,

C. THBER2DERXRUVUTHEINTERZIhIEITOBEBAORE
THRROEBHWETLE., LROIIRBRAFAETHEULREHEBO
Z2a~OYEHEENBIET. TOEFLOBAHEERHFUE.,

M. FRXOXRREREIUTORX R BB UL LGER, 1985;-
Horio, Hanada, Shimura, & Shimokochi, 1986; THME ERE, 19
84),



BOE. Hik

1. #RH%

Long— Evans® F X ® hooded rat(FHBH DK E: 31 0~550
g8) RAVE, HWRERTHIZIIER2BBTIRDR. ¥IXNTO
SYPRHUTKRETHRIT RS DEDLES 3D UDFN. ejacu-
lation ETITR-2 1452 HRAEEVE. Thok, HhE
B. ZEKTRREEZ. H#H2:00~14:00. H’é‘ﬁﬂllL : 00~
2 000 EREERBHRKETTHBEULU 2.

2. B
BHEGEBUY. 7TSEREITFALEREROERIOO umd R
FUYLAH (KX EREN150~200kQ) 25280
MEHS50~100umRUTHYVAHLE. ABEBEBE U CHE
ARAE, BVOT2ERBKYIL Y VEBEOBER3I 0 4md X
FIVAB (A — P XAF 2o AN, BEEEIK200~300k Q)
BEAERRRZUTHMAUVUR. BEBRE. BXDODAFYLABEOG D
G2ARRBUDNBHARIT RS 12,

3. Fw
VVIANYPIPNLESY - LE2EBERNES (45mg/kg) U
THEBEZITRL., NEUBEEBCEEULR. FRLEEEO MW
AR ABFWMEBITR > 2. Konig & Klippel (1963) OB R V.
NN (TLIYIODOHEAHO. 5~TLIIOHKEAFO. 2mm.
EFHOMGO0. 2~0. 5mm. EEFOXHOFTAHT?T. 5~8.



2mm) . RREERERMNB (SLYORAL. 0~4. S5mm-.

EFgOMAL. 2~4. 5mm. HEFOXRHEDFAH8. 9~9.
2mm) . PRHEMNHETF (SLYOHA2. Omm. EFHOM
1. 0~1. 5mm. BEFOCXBOTAHS8. 0~8. 2mm) .
AWM (FLIIYOMAO. 0~0. S5mm. EFHOMAO.
Smm,. EEFTOXHRBDOTH4L. 5~5. mm) OVWTFhh»XiF
S5V E—HMHERCEMORERAFTYLABERBEMALU R, Bt
BERECUTERl. 4mOAF YL AMODIXYVZRABREMY 20 2,
EBROMARAAFHNRTR. SEOICHY Y Y P RERELU T.

ERAEAXYPFPTEIELODTHERRBEELU 2,

4. £=&

RRZIERAVIZLERL. FEAXR2ZNEBEHE UE. BHEF UL E
BEEHO7 7Y LHROME (ER42cm. 3 2cm) AL
e MOBREGEHORXRGF Y. HHRELOBHHEESLEANL T, &
HEABSAMES (SHWE. 1279, <10kHZONA K
VNI A -REH) CANVERE, ZOoOHANE -y b7 40
¥ (> 00Hz « TXITJ7EBHZFIOYVI. Model E -
3201) K2RE¥E. AV ORXR2-TTEAY-URBF—-HL
2-F¥ (F47vy27.R-81) &L, mz2-OYEH LT
VNFTN2Zy PEUTREFL, RAEEYL—TETEBO LD XN 4
7HhE (100 puV~500uV. S/N1.5~10.0) 0%
KEEANAL I AT (FAYAXF 4 ANV, DSE-335P)
PHOVCTHEHUR, ThRRUEBEFE2~10HO 22— YFHHR
»ohtk,



Th. XEHFER—ZEZORXRBVIHEIPOMVEL--TVWIS D, ]
BRTUZOHFORE. RTOERRRABEBRBDPREVL. £2 T.
933 IYRBOaAaTEYNRTE, BET B3I EREL-DTEOKEE
THEGERETF A VATFTAL (RATHRACEGEE. HFARER)
PHOVTXZRTAHERMAU. 22— OYEHEOFARERS AN
HR2HAANE, KETHREFAL A -FYREHT I —FH. EFAF
HEOATESLAMULANLAGBES R, 22— YEHFEEDR
F-¥La-FYeiE&UlUk (Fig. 3) .

5. FH
FFEBMHEFRAERURAAS Y PR, RREKASHME K T X
PIVEF ANV L4450 g, BRBEHRKTOYAFOY5
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HORIO, T. (Department of Behavioral Physiology, Faculty of Human Sciences,
Osaka University). MASCULINE SEXUAL BEHAVIOR AND THE NEURONAL
ACTIVITY OF THE MEDIAL PREOPTIC AREA IN RATS. Neurosciences 11: 123~131 ,
1985

In order to investigate a specific role of the medial preoptic area (MPO) played in
masculine copulatory behavior of rats, multiple unit activities of MPO neurons were
recorded during freely copulatory behavior. Five firing patterns were found in the
record as follows. 1) During each pursuit-mounting behavior, the number of unit
activity increased significantly independent of the type of mount. 2) After mount, it
"was decreased with different pattern depending on the type of mount. After mount
without intromission, it returned to the pre-mount background level immediately.
After mount with intromission, however, the decreased activity continued for a few
seconds below the background level. Furthermore, after mount with ejaculation the
degree and duration of inhibition continued more remarkably than after mount with
intromission. 3) Throughout each copulatory series, the background activity
increased gradually until ejaculation, except for the phasic increase during the
pursuit-mounting behavior. 4) During sexual refractory period, at least two
different phases of neuronal activity could be recognized. In the first phase, the
inhibitory pattern continued after ejaculation. In the second phase, the activity
increased gradually toward initiation of the next series. 5) After sexual exhaustion,
the firing is still observed at relatively higher rate than that prior to the
introduction of the female.

Although the neuronal activity in the corticomedial amygdala (CMA) also increased

prior to the initial several mounts as well as sniffing behavior,

it returned

gradually to the background level toward ejaculation. The activity in the CMA was
not so specific to copulatory behavior as that in the MPO.
These results suggest that the principal role of MPO might be related with the

sexual motivation in male rats.
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Fig.2 Neuronal activity in the MPO during the first ejaculatory series.
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Note:

The activity during pursuit-mounting behavior was excluded from this record.
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Fig.7 (upper) low longitudinal bar: intromission, high longitudinal bar: ejacula-
tion. (middle) schematic model of ejaculatory processing mechanism. (lower)
schema of the MPO neuronal activity during ejaculatory series.
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SUMMARY

Multiple unit activities (MUAs) were recorded from the medial preoptic area (MPO) during copulatory
behavior in freely moving male rats. The baseline firing rate in the male MPO was 19.6 spikes/s + 7.1 S.E.
(n = 14), and it was increased by 36.7% when a female rat was introduced (26.8 spikes/s + 8.9 S.E.,n = 14).

“The firing rate remained elevated until ejaculation. The maximum firing rate (53.5 spikes/s + 16.7 S.E,,

n = 14) was obtained specifically during pursuit-mounting behavior. This high frequency firing with pursuit-

' mounting behavior was, however, immediately inhibited for 8.2s + 2.1 S.E. (n = 14) when mounting was

followed by intromission. The firing-inhibition was further prolonged (120.9 s + 44.6 S.E., n = 14) when
ejaculation was performed after mounting and intromission. In cases where mounting was elicited alone,
a firing-inhibition was not observed and the firing rate after mounting returned to the average firing rate
during copulatory behavior. These results suggest that the MPO neurons may play a major role in
pursuit-mounting, intromission and ejaculation.

INTRODUCTION

The neural mechanisms of male copulatory behavior in rats have been studied in
relation to the function of the medial preoptic area (MPO): bilateral lesions of the MPO
eliminated male copulatory behavior without causing gonadal atrophy?#?, the implanta-
tion of testosterone propionate into the MPO restored copulatory behavior in a

. castrated male!'8, and the electrical stimulation of the MPO strongly enhanced male
- copulatory behavior in its frequency, showing that this behavior can be elicited as a
_stimulus-bound response®'?:!223.24 These studies suggest that the MPO plays a crucial
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ole in the mediation of male copulatory behavior. As we hypothesized that a dynamic
electrical change might occur in the male MPO neurons during copulatory behavior, we
tried to record multiple unit activities (MUAs) from the male MPO and obtained an
increasing firing pattern during pursuit-mounting behavior in rats®. In the same year,
it was reported that the single-unit activity of the MPO correlated to male sexual
behavior in monkeys'®. Mink et al.!? also found that the neuronal activity of the MPO
in male rats changed in the presence of an estrous female rat. In the latter report,
however, they did not record the neuronal activity during actual copulatory behavior.

In the present study, we recorded multiple unit activities from the male MPQO in a
freely moving rat and analyzed more precisely the temporal relationship of the firing
pattern in the MPO to copulatory behavior.

"MATERIALS AND METHODS

Subjects

' Seventy-three male Long-Evans hooded rats which were confirmed to be sexually
active, were used for this experiment. The animals were kept in a group cage at a
temperature of 22 + 3 °C and a light cycle of 12 h light and 12 h dark for 90100 days,
receiving water and food ad libitum.

" - Females (Long-Evans, n = 28) were ovariectomized and used as mating partners
while neuronal activities were recorded from the MPO in male rats during copulatory
behavior. Estrus was induced by intramuscular injection of 50 ug estradiol benzoate
(Sigma) and 100 pg-progesterone (Sigma), 48—-72h and 4-6 h prior to copulatory
behavior, respectively. Ovariectomized females were pre-tested for their receptivity with
- a sexually active non-experimental male by receiving several intromissions before they
were introduced to an experimental environment.

Surgery
- The animals weighed 250-400 g at the time of surgery. They were anesthetized with
sodium pentobarbital (45 mg/kg, i.p.) (Pitman-Moore). A bipolar electrode was sterco-
taxically implanted in the MPO unilaterally, according to an atlas by Konig and
- Klippel®. Two types of recording electrodes were used. A group of subjects (n = 38)
_-were implanted with an elcctrodre’g:bq_s_irs»tjpg of two 100 ym, enamel-insulated, stainless
steel wires (Narishige) that were twisted. The resistance of the electrode was
.. 150-200 k w. To obtain the better signal-to-noise ratios, the remaining subjects (n = 35)
were implanted with an electrode consisting of an untwisted bundle of six 30 uym,
polyurethane-insulated, stainless steel wires (Unique Medical). The resistance of the
electrode was 200-300 kw. Insulation was removed from the electrode only at the end
of each electrode tip by cutting it with sharp scissors. In either case, the numbers of
 individual spike discharges counted were almost similar. Implantation coordinates for
the MPO were 0-0.5 mm anterior to bregma, 0.6 mm lateral to the midline, and
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7.5-8.0 mm below the surface of the skull. A stainless steel screw was placed at the
‘nasal bone as a ground electrode. All leads were attached to a subminiature plug which
was subsequently cemented to the skull. The animals were housed in mdmdual cages
and allowed to recover for 3-4 days.

‘Recordings
MUAs were recorded by a San-ei 1279 differential ampl:ﬁer (band pass:
400-10,000 Hz) through a buffer amplifier (TI TL 082) to minimize the movement
artifact. Neuronal firings were monitored by CRO (Kikusui, MODEL 5531) and stored
on a magnetic tape by an FM tape recorder (TEAC, R-81) for an off-line analysis. The
marker of each copulatory act of male rats was simultaneously stored during a recording
period. MUAs were discriminated by their amp'litudes (100-500 uV, S/N ratio:
~1.5-10.0) and the spike numbers beyond a certain level of amplitudes were counted by
. using a spike counter (Diamedical, DSE 335P). The spike discharges originated from
2-10 neurons judging from the amplitudes.

Behavioral test

The animals were habituated to the experimental environment for 20 min one day
prior to the experiment. In the experimental session, MUAs were recorded from the
MPO for 5 min before the introduction of a female in order to obtain an average firing

" rate as a control. A receptive female was then introduced by the experimenter. MUAs
were consecutively recorded from the MPO in a male until it achieved one ejaculation
and then resumed mounting, thereby ending a refractory period.

Mounting, intromission, and ejaculation were distinguished on the basis of behavioral
criteria. Mounting was defined as including a male approaching a female from the rear,
mounting, clasping, palpating the female’s sides, and at least some pelvic thrusting.
JIntromission included the same behavior as mounting but was followed by rapid
springing-off a female and subsequent genital grooming. Ejaculation was easily
distinguished from other behaviors as being the prolonged motionless clasping of a
female following a final thrust.

Histology \

-~ -Upon completion . of the. experiments, lesions were made through a recording
‘electrode to locate the recording sites. The animals were anesthetized with sodium
pentobarbital (45 mg/kg, i.p.). A direct current of 200 pA was delivered by a stimulator
(Nihon Kohden, SEN-3201) to the MPO for 10 s. They were perfused transcardially
with 10%, formalin. Their brains were removed and stored in a formalin solution (10%,)
for a week. Coronal sections (80 um) were cut through the electrode tracks, mounted
on gelatin-coated slides and stained with cresyl violet.
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RESULTS

The copulatory behavior in rats consisted of a series of mounts without intromission
(mount), mounts with intromission (intromission) and mounts with ejaculation (ejacu-
lation). The time from the introduction of an estrous female rat to the first mount was
3-260 s. After repeated mounts and intromissions, ejaculation occurred. The number
of intromissions preceding ejaculation was 5—19 and the inter-intromission interval was
2-96's. The time from the first intromission to ejaculation was 3-21 min. Sexual
refractory period after ejaculation was 5-14 min.

. Out of 73 males MUAs were obtained, during copulatory behavior, from the MPO
in 36 males and from the vicinity of the MPO in 26 males. Fig. I illustrates the
»hlstologmal locations of tips of the recording electrodes in 62 animals. MUAs recorded

A6860

Fig. 1. Electrode localization for MUA recordings plotted on plates adapted from the atlas by Kénig and

Klippel®. Correlated neuronal firings with copulatory behavior are indicated by stars. No firing change

during copulatory behavior is indicated by squares. Abbreviations: MPO, medial preoptic area; LPO, lateral
- preoptic area; AC, anterior commissure; OC, optic chiasma.
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in 14 out of 36 males, all of which received an electrode in the MPO, showed a correlated
change in the firing frequency during copulatory behavior. There was no change in the
“firing frequency in other rats.

The baseline firing rate of MUAs in the male MPO “was 0.2-87.8 spikes/s
(19.6 spikes/s + 7.1, mean + S.E., n = 14) and it was increased significantly by 36.7%,
(P < 0.01, t = 3.52) when a female was introduced (26.8 spikes/s + 8.9 S.E., n = 14).
The firing frequency remained elevated throughout the entire copulatory behavior untit
ejaculation. The characteristic firing change was observed in relation to a specific
behavioral pattern, i.e. pursuit-mounting behavior (53.5 spikes/s + 16.7 S.E., n = 14).
‘When a male was pursuing a female, the firing frequency of the MPO increased whether
or not the pursuit was followed by mounting. Even upon the introduction of a non-
estrous female or a male, the firing frequency increased when the subject was pursuing
and mounting it. However, when a male made several steps of locomotion without any
motivation for pursuit, ate or drank, no change in the firing rate was recorded.

Usually we observed several spikes with different amplitudes in one recording, but
they showed similar changes in the frequency in almost all cases.

Fig. 2B-D depicts MUAS recorded from the MPO during pursuit, mounting and
intromission in rat S1. Prior to the introduction of a female rat, the firing rate was about

MOUNT } GENITAL GROOMING
INTROMISSION

female rat. The firing rate hardly(chaned8uring locomotion. B, C and D are consccutiv;_‘;eco:‘di'ngS for46s
in rat S1. MUAs gradually increased 6 s prior to pursuit, and reached a maximum a{ pursuit-mounting
behavior followed by intromission. After intromission, the firing rate of MUASs decreased to 1119 of En
average firing frequency during copulatory behavior for 22 sec. The animal stood aimost still when markers
.4r¢ not represented. See text for details.
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SPIKES 7/ BIN(0.5sec)

A —_—
EJACULATION Ssec
— PUR$UIT ---- GENITAL GROOMING

_. Fig. 3. Firing patterns of MUA during mounting, intromission, and ejaculation in rat S1. When mounting

was elicited alone, a firing rate of MUAs returned to the average firing rate during copulatory behavior
(Fig. 3A). When mounting was accompanied by intromission, MUAs were inhibited for 22 s (Fig. 3B). When
mounting was followed by intromission and ejaculation, neuronal activities in the MPO were completely

+ inhibited for 5 min (Fig. 3C). The animal stood almost still when markers arg not represented.

2 spikes/s and it hardly changed during locomotion (Fig. 2A). It gradually increased
prior to pursuit (Fig. 2B) and reached a maximum when a male actually pursued a given
female (57 spikes/s). After mounting (Fig. 2C), the firing rate in the MPO decreased to
11.1% of the average firing rate during copulatory behavior and gradually returned to
the average firing rate (Fig. 2D). The decrease did not correlate to genital grooming. The

- ratio of this firing-decrease. afler mounting was, however, dependent on a behavioral
-sequence which followed -mounting (Fig. 3, in rat S1). When mounting was elicited

without any intromission or ejaculation, the firing rate of MUA s returned to the average

firing rate during copulatory behavior, i.e. 7 spikes/s (Fig. 3A). When intromission

followed mounting, MUAs were inhibited for 22 s (Fig. 3B). When mounting was
followed by intromission with ejaculation, MUAs were further inhibited for 5 min
(Fig. 3C). The duration of the firing inhibition after ejaculation (120.9s + 44.6 S.E.,
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Fig. 4. MUAs during an entire sequence of copulatory behavior in rat $20. A baseline firing rate of the MPO
neurons increased 33.9% with the introduction of a female. This elevated firing rate was maintained until
the ejacufation was performed at the end of copulatory behavior. The firing rate reached a maximum with
pursuit-mounting behavior, which is shown by a phasic increase of MUAs in the figure. After mounting,
the firing rate was decreased when mounting was immediately followed by intromission or by intromission
and ejaculation. :

‘n'="14) was significantly longer (P <0.05, t = 2. 61) than the inhibition after introm-
‘lssmn(825+213E n = 14). ‘

Fig. 4 summarizes MUAs recorded from the MPO dunng a whole sequence of
copulatory behavior in rat $20. The baseline firing frequency of MUAs (87.8 spikes/s)
was elevated by the introduction of a female (117.6 spikes/s, 33.9%, increase). This
elevated firing rate remained-until the copulatory behavior was completed by ejaculation.
A phasic increase of firing activities was observed in correspondence with pursuit-
" ‘'mounting behavior, Which is shown by each phasic peak of MUAs in Fig. 4. After

‘¢jaculation, firing-inhibition was observed.

DISCUSSION *
Single-unit recording is a useful tool to investigate specific functions in individual
cells. However, the recording of MUA has evolved as a suitable method for assaying

electrophysiological events in the brain of unrestrained behaving animals. Compared
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with the isolation of single cells, sampling bias is relatively low and MUA shows the
reliable qualitative picture of the net activity within neural population. This is the first
_study which presents the neuronal activities recorded from the MPO in a frecly moving
male rat during a series of mounts, intromissions and ejaculations. Mink et al.** reported
that the single unit activity of the MPO in rats changed in the preseﬁce of an estrous
female rat. However, they did not record the neuronal activity during actual copulatory
behavior. Consequently, it is questionable whether their findings might be related to the
performance of male copulatory behavior.

We found three major characteristics in the firing pattern of male MPO neurons:
(1) the average firing rate of the MPO increased with the introduction of a female, and
the firing rate remained elevated until ejaculation; (2) a maximum firing rate was
observed in correlation with pursuit-mounting behavior; and (3) this maximum firing
was followed immediately by a firing-inhibition when intromission and ejaculation were
‘elicited. The duration of a firing-inhibition was longer when mounting was followed by
intromission with ejaculation, than when mounting was followed by only intromission.

Our present findings of MUAs agree with the report by Comura et al.'> that single
unit activity of the MPO in monkeys correlated specifically with sexual behavior.
However, they differ a little from it. The background MPO neuronal activity in' monkey
motivated by the operant lever-pressing generally began to decrease upon acquisition
of a female and continued throughout the mating activity, whereas the baseline activity
in rat continued to increase until ejaculation. This might be attributed either to a
difference of behavior, or to successive involvement of different neurons in rat MPO,
‘because under a free mounting situation a male rat must keep a strong motivation to
pursuit a fernale rat until ejaculation. In our experiment, a graded inhibitory firing
patiern was observed after each mating act, which suggests that a corresponding
inhibitory nrocess was followed by a specific mating behavior.

- 'The result that MUAs in the MPO phasically increased during pursuit-mounting
‘behavior leads us to a hypothesis that the firing-increase in the MPO is specific to the
execution of pursuit-mounting behavior. Although we cannot rule out the possibility that
the increased firing rate of MPO neurons may be related only to locomotion, no
correlated firing-increase was observed during non-sexual locomotion, i.e. locomotion
in non-pursuit of a female. Furthermore, the firing-increase in the MPO began 1-6 s
before pursuit. As Pfaff'® suggested, pursuit may be the result of increased activity of
the MPO neurons, reflecting a state of high sexual motivation.

" It has been proposed that an olfactory input increases the firing frequency of single
—-unit activity in the MPO'7*°, Pfaff and Pfaffmann*® found that odors and electrical
shocks given to the olfactory bulb increased a firing frequency of an MPO neuron in
an anesthetized male rat. Pfaff and Gregory'”? showed that more neurons which
responded differentially to the odor of an estrous vs non-estrous (ovariectomized)
female’s urine were found in the preoptic area than in the olfactory bulb. An olfactory
cue may act as a trigger to increase neuronal activities in the MPO and to elicit pursuit
behavior.
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The increase of the average firing rate of the MPO upon the introduction of a female
may be related to sexual arousal, because the firing rate remained elevated until
‘.eja'culation. However, there is a report that preoptic neurons showed a high firing
frequency while a cortical EEG was desynchronized in a urethane-anesthetized rat'®.
The phasic generalized arousal may elicit high frequency firing in the MPO neurons. It
remains for further study to determine whether the elevated firing rate in the MPO upon
the introduction of a female is a reflection of sexual arousal or non-sexual arousal.

A firing inhibition was observed to occur in the MPO upon the completion of
ejaculation. An inhibitory process has been reported behaviorally as being a refractory
period after intromission?° and ejaculation'”?'. A firing-decrease in MUAs of the MPO
after intromission and ejaculation corresponds to a behavioral refractory period, con-
sidering the temporal relationship of the occurrence to the behavior. The present study
further revealed that the duration of firing inhibition in the MPO neurons was longer
when iniromission was accompanied by ejaculation than when intromission occurred
alone. This raises the question of whether the inhibitory process which was observed
after ejaculation is comprised of the same mechanism as the inhibitory process which
was observed after intromission.

It is believed that serotonergic systems exert an inhibitory effect on male copulatory
behavior! "4, Furthermore, midbrain serotonergic cells innervated the MPO?2, These
reports lead us to consider the possibility that the firing inhibition of the MPO neurons
after intromission and ejaculation may be related to a release of serotonin.
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