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The expre • • ; l o n o f . e x .. ,! ' bell ' V.to r t " I t he

(~ • • ll! 'r a t , hll b e'e ~- une~ Y1Yo~. lly c1u o n';'t'Uted to

. . , '"'- .
bI dep e ndent 0," o v a tt"n " h or mon u ~ Bea ch, 19. ' ;

Pfaff. 19 70 ; Yo ung, \9 61 >.. Ru oY.. ). of

ov. r t. e .' , r e ll u lt . In . , t o IDp le t e _ c u~,....t i (ln o f '5 e :llu. 1

rece p t iv i t y. and ' s u bse qu e n t

n t r o g e n , o r e. l: to&e ~ p l~. pro gllu C'on', ., 111

r e Le e t a t e' IIIt l~ g a c;:tl .1ty ( . Ph ft, 197 0 !.
Alth o u gh lIIo d e n te leve l .• of f e u l .. 8uua l be h a v io r

e U : b.e e.l l t1t e d 1I1tlt u t r oge1l e ree e , ,u t r 'os en

for e e vrev ).

At p r u en!: . fh e ' n. t u r e

.. uht.r a t e of f ..~. l ": u x u . l b e hn l or

unel e ar . .. Ho wever" ...'ar e •• d t h ! " t he h, po tha,l . ~UI •

.. v e l ,l a,a utr ~ hr~o l: h. h .. l c I t r u c::t uu lI n eve b ee n
. .

lIIpLlcllt.cl. ' le f o r e ' rev iewing t h e .: hport• .nc e of ; .

th e~ e -rea. . • br ief d.8.C rl pt lon of a u x;:'jl-l rr-- "

A • • xuaUy raeepel .. fe llale r at responds· to

i
the lIal e' s lIo u n thg bJ asalld n g ~ a aUt lonUJ

pOltu.1: e , 10 e.dd.l t t.o n,to ·e .~e ep e r e~ t. n ~ O.f " the ' . b e el<·

( l ee Pfeff. 198 0 f or 1:e ,, 1I 1I ) . , T h t. . Hllr e ot;pi e el

be hevlor r .esulu. t. n . ·lIpO aIiU of he r g enlt al re g i .on .

u be e qllln t l y hc l 11 ta t ee th r u &t~ng probe .. bJ

: ;· 1,-'-~~ . ,, :.~.
. ,'
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. .
f olL o ':' e 4' by e J Il:~u la ~i o n ( B o n a ne ..d Oa ...l h o n ,

i 914.- > . t h i . ! u t u r:.e la t ened Io r 4 01 1l,. a lld l tt'

. o 'ceH re l'el 1. ~o ';' . oilY .. ~d • • i b e ~ ..~~ r: a l ! ad e ~

of , ,, x ull re e,,'pcl v l i y . .. ,

j A"lC·ho u.1l l or d oe ! a I ~ th", a Olt e e•• o n 1y

_e ~ ..." e .. h a a ' eo i . p l c , o u a be ll. v i on . c ; n Il l ' o bper ved

d u r i ng' t ill r:".c e , tl ve ' Ph a ,~ , t er ll4 . o u r u a , I' ~o r
",x u p l "" . ( ' 1 9 16 ) . co i n e d ' t he ' e e e e. . .
- PFOC ~P th l tY ~ ' to ' d U 1 8 n1U ' . t ·I\.Ji -v . r t o.... ee e a v e

b e~.,VI.~./ d~ . phy .. d ~ · by th e ' fu)h t ';~ . rd tla ,; :':1

,d " r ~ n g "aha y l ofl,l " ,tr: u ," ~nttn. el Y . " e c I .ptt v '"

fe urea ,,111l. o f te n u o lfut -h opp l l\g an d 'd . r t t ri 8 ~ ,

" ili a ln cl o ... prox l .. lt y to'; a , . 1". ,T h ... 'b "' '' IY t o r ,- .
h ' '''t b ~ t ll ~ e~o rto d ' to' . o l,l t1 t : ,I.u~. l ' ~C Iv.~ ~y f r o a

r

, :

t be .. . h , ( IIcCl l n to t k Adle r • . 19 7 1 ).. .
H cCll nt o c ll" a 'ad Adl er de l tr lb .. tU, ':' .oU C l. t . tt o n ~

•• ., hav lll , t. h n ' dl ' t i nc t l al " t';' . pOll n tl : I )

a pp ~o. c h : h e re t he ' r e .. a ll , pp r oa ch .. . til••• It t o

' " U llt n , ,,r o x l',;u l y t vo o f lit , ltd , 1 o lrl th a ; ' Il )

o tl nt. a t la a, v har ' th , f e .. . 11 or le n t a t " , he r eeit l . n

• 'II r l -: t y of "~,~ ar a u4 t he "~l e ,: t l O ru n' ,va.y , .

c h, r~c t e rh.d II, h o pp i n g an d hr t l n,lo v e.an t a •

.fth T h e a b o...-. ~o h a "' l o r l I U q uite , / 4 h t l n c t f r oa " t he ,
\,11~1
, 0 \1 .mo u cOllo nly , 1I, e d '" ea ll u re of , u \ll l u Cl p thl t Y i

<->:
\

r ' ~'
. ' " .

-::!.-~

1·
f.

:.."".__. _._' :~ . l _
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tol1;OI/"d by p e c ges t ex an e 11 es sen tia l to p r o d".ce' . . . I .. , .
oa x1 ~u lI BClI l1l1 -;eceptt.vt t y 1n' ovs r J eeto "" lzed fe llll.e

p a.... 3

"l it be.

e ff ect l ".of

~ eha v1 o r.

:Rypo t h ll la llu a ( ViolR ) . : : ' :,

" lIo l' l a n i: ' ~1;·o n ~tU d l ~ " :

I·
In t h,! e:ex ~~l act i v ity ': to, .." f ~ .,.l"" •

It u d l;u' ~ o ne ern e d. 1I0 S t1 1 ", U h l o r do.i s
! . '

dts c:u • • ed . tll c ,, 'r i. ~ t h e, te ll c' . : t ll e

e l e c t r1 't a l -."'t l lU...l:lt l ~n, · _', -l ~ il1 o n " 1 ,-. n d

.t ,;,.d tu On l o r dol ,la . 1/111:. " ee d tlcu ss e d i n ae e e

d~ ~ ail,. Be f ~ re , p tot eedlng f u'r i her ; ' howe v e r , 1 t " 1 8

. to :.l ':'! fodu c:'" Ch e", 'are1'. ' :Of ",: ' t he b u t n

bel 1.e v'tdto play s ', s i g n i fica n t Ora le In. ' " .
:' l ~ d u ~ t l o n or ;' o d ~ l~t1:o n ~f f ,e'II.l e 'lI u ua l

.~ .

\ .

. " . .
rlt,~ ' (, 8.ea_~; Yo~n 8 . 19,61 ) . In .d d i. t.fo~.

u t r o~e n l . pLant 8 : I n c ,o Che . b r a ,ln vi-a , c h r on1c

tS n n' ui A ..,1. f f ollowed by su bcuh~eoui In j et ~ 1 on s ~ ~

pr0 8.u te ro~ e, can fae;:l.l1ta t e lo rdo.lI. The VH.11

b e t h e ' "OAt 8e:n.1tlve s l t ·e o f

a dai J. n l u r a.t lo n ~ a l t b o u 8 h ' eat r Ole n lIl p 1.a n t t 1n to
. '" .

o t h e r ' , a r e 'a s of the ' brain c a n ,rac :l. l1 tt t e l ordoah ( .
, , ' I

h r t" .1 el d a n d Che -;:','1 9 77 ;" 'tl\na.. and. Gor ll!i1., 1 ~16. .

) . ' Mlnute ·q iltn.l: :1th,a o~ . ~t r'o{.1l. p ltce d 1 n t h e Villi .

. ca n . .1 '1~u ce · i ordo l1.

t d e ~~·1 CH a~oun tll .1n

,,'b ~ n . plac e ment s ·o f

a rU ll pr oduce n ee a e a t".

~ .



t ' celh i n t he YHR 'l i t h s~ o ntan.:'?,~. a ctivi t y , th .... .

· i.t .a p p e :' ra tha t e r e e e e en e . ...i th ·· eat rad io l ha.

' ..

. ,.[":
.t,

/

pa 9~ 4 '

-no be hav io ral e rr e e e ( Ba r fi e l d Ch'" n . 1 9 77 ;
./ . .
Do r~ er • .Do<:ke . ... nd HO~ 8t 8 f a, 196 8 ) . ' 't o IU llllll&rl z e.

a l t h ou~gh ot he r a-real c a n 'p r OdUCe !! fa~ l il t.t lon o f

i l o r d o s i s ' a f t e r" c ent r,,1 a d~t;nt 8t r';tton o f .. s trogen,

th e VMH appea rs to be _t h e ' mo a t e e ne r e t ve s i te ;

e.~tr~ ge n ' c o n c e n t r at i o n . ' ~'t;i :;h - ai~ ( ,,·.'Hee t!;'e In

'i nd ucing re" ,,",pr i v ity 1n

. u; ~ e P t l V l-!! ...h e ~· placed I n t h'• . V ~ll: ~

a r e e e ees e s e t e res i e e i Ilnd b loc hem !ca l e v i d e n c e :

I t ha a 'be e n d e mo n a t ra ted t ha t th e ' e l e c t ri c al

,a c t i v i t y of . th e hy po th . lamll' ":.r l e l <lurin g the
. ' ,

. ~ 8t ro u 8 1:;1",1';' of .' th e fe .. . ·i e ra t (C,r,us a n d Dye r.

19 7 1 ; Dyer, e r r e c ne.r e , ' a nd' c r e •• , 19 72 ;

P f a f f: 19 73 f or f ll v l e w ) . POt " xa llp le , a n d

Pf:ah · "1:'t 976' j r eco rd e d ' ' t~ e a'etl Vi t y of ain g le

ne ...r on s · il' 't he ' 81l!d i a l b a a . l h YPOj h a 1&lII.... ,. ' a n d

preo'pt ic u r e t h .~-a ne. th e t iz e d

o v ar iecto miz e d ra ts • • .Th ey ' fo u nd that -{ ;; t h e

' ~ a t r o g e n t u at e'd r a t a t he r e :v•• a g r a a t e r ·n...e b e r of

a i g nif i ea nt. e l e c tro~yalo lo, g_ie ll l e ffec tII o n YHH

' . • n eu r ons . Al th o ~ g'll t~l a i !"er e all e i n .e tl vlt y " . s

o b ller".e ,d afte._r e s t r o g e n ~ e e a eee e e , this eff ect· 118y

" n~ i: be bh er "~ d ' dU'rl~g th~ nor~'~_~. ~ o r lllona l cyc le o'f ' ..
0: ~ • "

the a n l l1lal,

I

.-j ,
", ", r' ,



........
".,,:..

Dudl l!-)' , a n d Hoa a 1 98 3 · ). In t hat a.t u d)' th e )' 'f p u n d

th a t fell a l .e a ;t h e a po nta n e oua

e t e e t rt c a l a e t 1 Y'l t )' " o f VHII. n eu r on a wa,a u,~ a ff e c ~,aa .

,d u r i ng th e a atr ou a c ye le of ' ' t h e f e ma l e . a n 'ho u gh

. - ' .
" t nc ra aa t" e l e c t r i c a l a c e t 'y'i t ), o f ' n.,u r o n a ,-t n ' a n d"

a r o u nd t h e Vl1H, a n d c en t r a l , l .. p l~ 'n t at ud"1 e a . a ho ll .

t ,ha.t I t ila ea t. rO g en l~ _ "l nd u'c t l0 n of ' .~ l!c ep tl v, lt)' l a .-/.

lle d t ,t ed b )' VHH n e v ee ne , vlla t ' wo u l d '; th., ,· e f f,l!c t b e

o n . 10r d0 8 18 if e le et rl c al act i v l t)' i ~ a n d a r o u ~ ,d

- th e VHH v e e e a l1 ml n. ted 1 In ot b lt word a " if t h e---- . ,' , . :1
e l e c t -rl ,e a l , a c tiv it ), o f , nerv e c;e l l a i n a n d ' a r o u n d

t he VltH i ~ lIIp ort a ~.t: . f o r \ ' t h'e , , 1 ~ 4u e t l ~ n ' ,D.f
. '. "I.

r e e ep-tl v lf)' , th en d ru8s wh te h lnte rte r e ' with th e

a b l l t t)' of. n erv " ee 1 1a t o " g e n e r e t e sc' t l o n

po t .e n tt s l s s ho ul d u au l,t In d r s ll a t l c e.• d u ~tl o'n.a ' 'i..t

lord oti c r ellp onalve ~aa l' 'wh an Ln fu a e d Into t h a VHH,
I ' . '

In deed, Ha rlan , S.h ~ '( er . ! Kow, .s n~. Pfaf f, · (: 19 8 3a )

r e p o rt th a t lnuah ypoth at'-.lc :lnftia t o n of ~TX . •

drug which bl o ck . vol tage-de penda nt · a od,lull c h ' nne la

, 'b y a p ec l TI'c blnd i~'g t o t~e ~ lI a c ro.ol e cule e o nt& l n t n g
. ' . : I

· t h " a odl u lll c h an n e l ( Na r ah . a h l, 1974 ), r e r " l t a tn

a d o ••gl! d ep e nden t , r ~ ;, er alble 'd e eltte i n r ~o r d ot l e

r es po n s i ve ne ss, . Th e a d lllnl ~t ra ti on o f TTX ' le d t o

.1<"-:> .6 do" ••i.) '0 ' <h.



p .. qe e
,. IIlee tr op h y lll 0 ~08 1e a l ae t 1 vi t y 1n , th e e ~ .. h y pothal a llll ~

n " ...r on e wh i e h w'a a fo 1lowe1l b y a e o ~ e o" i e a n~
, , ,. ' . \ '

l o r do ti c: r e sponsi"enees . Conse 'l"ently,. . .
t he y we re ' e. b l e t o ' d e . o n s t r e t e . fo r t he flr a t tI m" •

·re1I1t ~0.nehl p bet w,e"n . , a r e d .. e ~ lon . tn ,""ltl -:·l.Inl .t

a ~ t 1" tt y of hypo tha lall i c ne " .ronll , a ~d II ~ ;' r d o ll l '

de ft!= 1 e , 1 n a n' 'e ll r I i e r .• ~udy , the ....~ e a uth o f e ( . ,
. .

R llrl en et a l " 19 8 2 ) w"r" IIb1 e , . t o BIlo w tllllt ' an

i ntr a ll'yp o t h a l lllli c I nf'~lI ionof co1e ll'le l n" ( a itt u ll'
. .

w hl ~ll I nh l b 1 til exonal t r ~n.po rt , ) I n ~o t lle

'<:lIu . " d a d ra lOat ie do:c rell e nt 1 '; 1.0rdo lli ,.

!I1111 "d on t ll " II" IItu d lea, Rarta n " "t
pr op o a ed a wo r k i n l 1I0d e l f,o r eet ro len 'e aeti o n on

10t do lll e-r eie" e nt e e r re in t he 1l,Potll e le llu lI . S i nc e .

e e rr c g e n 111. k nown t o II t i ll. u ~a t e , pr ot e In . , n t ll,," 111 I n

th e h y potll ai ' .... 11 ( HeSve n e e .1., 1 9 79 ). incr eas e d

p rot ei n o r ' pe p t i d e .y~ t ll e al e in theVHH, wllich l ~

p ~e aulllabl y ea noge n i ndu c e d , . e o u l d tlleor e t ic,II1 11

1 e .d to e n ~ n'i=reil!lie I n tr.n e p ~r t ed a ubll te ncea (r o ll

tll e YMH to o t her parte ~ f t he br a in, p . rt ieuler l·y

t h e lIidb~ aln , . " h e r ,, · thiy~, e ould be .f . 'l e a a ed .t e e e

n e f" e t:r ll lI1111. to .a c t On lIid brain ee l1'• •

Le at o n a nd k ni f e eu t IIt u d i".:

Le' i o,n~1 in lin d aro u nd th e YHH

de cr e. e ed r e c ept i vit y i n f"lI. ie r a t II (C~ t t e r ,

A.. en , and Ar on , i 9 73 ; Dorner, Do e ke , a nd ' ,Co t r ', '



. ~

'. "

H. l ."." r y . 1:0 .. . · .,ul ' f.U . ~ 9 1 1 ) • . Ih e ep ( D O~ . " lk l •

• ' r &ekop, . nd ~ $I. "bll &e .. 'kl . 1 ' 1 2 )' . • ".1 • C. t l . (

H .~ c;·I1 ~ ~ . '" .1 t ro okl , '1 ' .) 8 ' ) . ..'111 f .ct • . K. t l b.ar y· et

. 1 . '( 1 911 . ) d e . o " Uu t . d . t h . t in " • • 11 h••It·lrl . ·

t tl e : ,h .r • • o f . t ~ 1 l o rd • • l . d.flc·l t I . p~ ll t l ;'e' ly. - . .
co r r e i . t e d .. It h th e d e ll r e e o f YHH d . .. . . e . t n - •

• ~ u d Y p"b ~ 1& h . d by H.la bu r y . nd D.ol d ( 19115 ) it

;,.... . c o n c l ud e d th at I " t he i e •• la h.III i:I ~ - . n l .u· . l .

,P': t .h " . ,. 1 l e a-Yin ; ' t he VHR I n a n ' 1l 1:U ·.ro - ·la tl r.• l
. . . ,

d i re c t Io n . rl c rl t lc .l f o r ..lo,rd ~ . l . ( I I I . K .~ :' b .. e r ,

Hlcel i , .nd ~ c ou tl n .. 1 98 4 l o r re yl e w ) v . T h e

c r l t lca i I. por t a n c e , o f th••• : p.th wa y l ".1 l . t e r

c on flt&e d I II th e ti t ( Ple l f le . ' Shlve t l ' -" . n d
• ,A-'

Ed wl td l , 1' 80 l. . " he Le_ 1 _lI ltt_l - pl. ne k nUe c u t .- -=-: -:--.. - . '
·p la c .. d I .t oi'.r-.I t o , the- "KR ·. .. ,; e t . l y at te nu. t e d t h e ·

e ee c r r e e e e o f : l or 4011 1 ,' Hor. o . er •• ttho .. &h aOlt

1~~ 10~ . o f t he . VHa .p ro du c e d e cr••e nt l I II t o r d o. I·" ' .

. • • o r e p r ol o .....d e l fec t I. o ba.r v . d " h .n t he l e ;lo ll..

arlo P I ~c e d 0. ' t ~. · Itt.lt d . 1~1 of tb e ;.t1~ ( ' h f f ~
: .nd S. k .. .. . 1 9 1 ' ) . T . k e n t o... t hl r. t h l l e r e port l

le nd . t to n • .c te d l b i l l t r t o t he I d • • t ha t YHR.

ef ·f. il!t ~ n tl ( IIhlch 'pr o"je ct . Idlot. ur. lt ,. ou t o ~ the

I
..j.

. ' J

\ .

hyp oth.l••~ 1 ) Ir e i.por ta nt lo r

c o " t r o l o ~ f e . a l e .1 1t..ll beha vio r .

Ele ct ri c al . t l &ula tlo n :



.....
I n'"ce

r e c ep tL .. l t ,. . . n d VHR le l -lon. o r Itn lfe Cll t. of Villi
" "

; e on n e c l l o n . d l .r llpt ,t h h . · r e c e P t t " i t y . } t fo llo v .

, _. th. t . eleetr lca l ' · ~ t l . ~ l ~ t t o n o f t~e V1'lIi . ·. ·h o ll i .

rlc tllt lte 10,!'0Ih In e.trog~n p r t . e d f e. lle e e e e ,
. " . ~ ' .

l nd e e ' ; 'f .lf · a nd. s. It.... ( 19! 9 b ) nported 't " " t "

.. he n e.l e c t r od ~ . ~ e r e_ pl .ced -t n ' ·t h . "l'IH' .. .. 8 ~ a d ...~ l.

Inc r e a .~ . ' I n '1 l,or d o . l . .c o r e . ' v e r e oble r.ved

f oU ow in.S r eh t l ·ve l ,. , i o ";i p•.rlo d . of .· ·.i i.~ ,,1a t1 o n .

For ~ • • , p I. , ".~ IIIt n l 11111 .o~ · . 1 ) 11. 1 nu t •• , b u t '",o r e

o ft e~ 6 0 .. { nu '~' l! ~f I I' 1",,, 11 I' I o n ' ",. ' I'e qul r,.d be f or e

.. a . llu lI r e c e p t l"I C,' .. ~ . o bl . r " . d. ( . • • •· P fa ff . ,1 98 0 _

f o r r e "l e .. ) . A r . ·t h er I n t er e . tln S , o int fr o . t 'hat

atud y ( .. h l c h ., 111 _,.b e c o . e r el e " . nt. llt. r ' i ,; -t h e '

t el l' t~ ... . t h. t · for optl • • l r • • po n.i ". n... t h e

e l e.c tr od . . h . d t o be placed on t h e 1.. ~eUII . l lS. of

. t he Vl'IH.

S t " d 1 • • I n t h e r .t . n d :h •• lt. r .trolls l ,

IU SS e l t t h .t · ne u r o n l in Ind , .roll nd t h l Villi .
-. . ......... ' . " .
fl el l 1t lt e l o r do .1 . . ' o r e .. e ap le. pa r t 1 . 1 r l . o " a l

o f t he ' VIlII by l e il a ", ( Ed .. a r d. a n d " . th e .. . . 19 17;:

Ph f f . nd S.lt u. ·• • .l 9 79. ; Hal. bur , .t · .I ., ·1977· ') ,

o r It,nlh c u t I ' . ~ f · VIlH e o n ~ e c tl o n l -r "1 1.bury arl'd
DIO"Od, 19 78 ) . cli lrupt 101"0 . 11 . ,I n 'l cld 1t l o n t

. • • t r o l e n l.p lln t . ( a l r fl e l ' In' Ch·. n, I lIl ' ').

-,

I:



•
~ lee t r t c a 1 • t 1 l1lu l . t Ion ~h ., • VMK ( eee r e and

I

S.ku .. .. 1 9 7 9 b' ); "' · f a c t l l t lllU '.1.ordti a ll . Mo r eo v e r, '

dr ugl t h'at ' e i the r d t ,ru p t ' '~ e t t o n pot e n tia l, (

It.rh n e e a l . , 19 8 3 ) o r .lIo ll. 1 .~ r. n.por t ( .lIu '.l a n .

S, h t~1U8 . a e .. . . n~ , P faff , 198i") I n th," VHII . le d" to
d'r . ~ :'t r e r ea c e e t e o e 11'1 l"o r d o a l l r"e.IPo.fla l Ve nell8 • .

T Ak e n t aget h 'cr. theae <l; 8t8, . ~ trong l y a u gg e at th e

I lIIp o r t a n c e ~ f t h e VI'IH In ,t';... le s e xu. l beh'avl o .f .

"T.h ll')' . 18 0 . l u g geu t hat VHH ~ f fe r e 'nu t ra ve lling 1 ~
~ .' . '

an ant e ro .- l at er a l · ,11 ... e e t e e , I r e, . c r l t l c a l fo r

l or d o l t • • Conulqua n t l y, e r nee a · • • j or ' pr o j e ct i on

of th"e Vli H 11 " t o th e .. .1d b r a r-n e e"n t ra l g ra y ' vi a .

: ~ . d lra c t ·p er l.Vll ll tf l C: ~ l~ r pfojec c l o n , · and e"

l a u ra l o n e (JC. r le &er . Co n r l!d ; . a nd P fa ff~ 1! 19 -,),
. .

a n d pa r t lal . d i s ru p t l o n o f ' : t he"VHH i n pu t to t h e
. -I, . ' .

c e n e e e t gray , l e a d s t o 1 0rd o s l & dd le,it ll l n d e ... l e

h a ll u er a ( Ha l .b u ry ~ n d u e e e a , 1 9 18 ") . e ne lllid b r a in

·' e ll,n u a l I r ay ( MGe ) " appe Ars r o be a n e xc e llen t

c .ndl ~.t 1.~f or a role tn · lll ~d~i .tini fe~ le .~ u u . l

be h. vlor . Th er efor e,. ~ r l e f I n t r odu c t i on to

- '-= ~p er l .. en.t. l lIu.p po r t f o r tllil ro l e a e e'lIl ' " . "rr a nt ed . ,

Th e I . por t .nee o f th e HGG:

dien c e p hal on a n d ,

: . ~

-. ~
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pll'qc 10

10 r <lo, I_ , ef fer en t. d e.ctln d l nA

e r l tte .! fo r 1 0r <lo t l .: .

U l t e r i o r .r e t h l l tl t r .n• • c t l o ·~ ·• • n o l o ur ee of . x o~ .

ot he r tha,,! the VHR h ... b l! "~ ,h o wn t o pla y. r O ~ii
. . .. ~ i

t he fa c:lll t ation o f 10.1<1 0 t 1<: r " s pon s l ve n"' , • •

Mor e o ver . o u t of t h e fo u r -.a Ja r p r o j ect i on s o f t~ l!·

VHII. · t wo p r "oju: r , Mce .

lordo.l •• Th "lI -led "t h e e t.p po .tvlllt e th u Ke G

de c U ne a In l or~ o . t I r • • ponI1 Y ene. ~ . Fu r t h erllo r e .

e e e e.. bll1l8r e . .. lts

In li l he o f , ' re cen t · r e pee t

rep o"u e d "

e l d bu l n cell t r e l gr a y: ill a Rut he tl . e d fe"a1e "r a t s

~ lI. d1l 1 - pe r l v.o t ·f 'll: u l . r p t oJ •. c: t l o ~, Ill. d the ' or.he r .

I n I nt l r o - Ia t e r , .1 p i-o j a te l ae, 'a nd d ll ru p"c'l on o f

tht a /lu e r a- Ia te'u! p ro ject io n 1• • d, to ' d r ' ,l t lc

t o n e .ne t lC tna t,~ll . 1 ~ t h e VIIH pro j e ct (\l e e e t I y t o

. .t he "HCC '( ·Hor ~ ~ il ,. nd . , Ph ff . '19 8:Z i. n er ve · c e ll . i n

th e VHH •. , II !... .. ,11 • • In ~ n d aro un d th e Mee, a ppea r

to b e l,o.s l c a l c a nd i date . f or th e d e.ee nd,~ n g o~tp u t

lo r d o . la . To a dd r e a. thI s 1 ,uu-li, f U,rt her .

- I
'-,--,= ..""....-_---,- • ... •. • • - .- ..- •._. - •.- ........-1 .
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pil q e 1 1

p h, • I'Ol ~ 1 ft t he or ,I" I. ltl." 'o f 1 . 11: 11. 1

~ . h . .. l ol" • • t. e e ee , IU ,pO l' t for t h l . c ._, f rol I

" . r h l',, · o f I tu d l •• • r or eo:• • ,l _, kn lf. eu t l wh i ch

dt ll' up t VKK . ffl r l n tl to the Ke G pr o d .u :e d r.iu t lc: ..
. .' . . . . 1 .
:d e c re . o n t l I n l o r d o ti c _1'1.."011 '1"."1 " I ~ h •• l e .

h . ou u · , ( K.l l bu r y end Dlood , 1978 ) . "i '-., It
, ' .

h •• b e e ,,' d ••• n lt r a t l d t hat . l .elrlca l I U _uhl,I.·'; .

o f t he ce n t ra l J r.y f ael l ·t t .t.; 10rdo ll 1 ' I n f • • • l e

S a k ul ' ~~ d Pf.ff , 1 9 1 9. ) , "h 11 ,

. e l e c t r o l y t l c 1 • • 1 0 n . of th l ••r • • p ro d uc e la.ed l a t e

·d e Cft • • n t a I n lord ado ' ( S.kuI, Ind Pflf f , 1 919b ) • .

I n .t h l o l db r a ln clntral' 11"' )' h.l on Itlld; ,d o nI by

S a kuu . n ~ , ,flff (19~9b ·) .th ~ 1 r l pa fll' th1t . .t ,"1

1 • • e .• • ".1'. :~ . c r••e.'nt. 1.ft l ordot l t ... . . 10~. 1 ¥ . "•••
..... '1' . f ou ftd v h e ft t he l e a l o " a .. a r e pl. c eol t .ll. t h e '

oIoraal ae, • • l\ t o.f th c .l olb r . l. ca.tII:.1 I r ' J .( a

po 111t · t h . t v t i i ' be oIl .cul leoi 1 n ao r . dautt . t.te r

) . The .bo,.e . ~ u ol ~' . a ra 1a ' ~oa tr • • t to a . VKR
I . .
1 •. " " .. h ere -. "e r, pract .. l ~ela.e ., l t h l ll th ~ VKIl

~ p roduc ed '. I r,a olue,1 d eere . e l\t 'h, lo r olo .t ~ ( I' f. ff
a ...d S ik ~•• ~ ' ( 9 1 9 ) . tft ' t ha t .iu ol, h I o n • ., .re

, . " 1 •
. , . a d e t h r au l h chronlcelt , 1.pla llt ed ' , e t ec t ro d e l

' ~ ' p 1a Cl d 1n t h e . VKIl . The l Je l o 'n a ,d id ftot 'lUarupt

'lo rd~ a l a 11l...dl. i .l " bllt le d Jt o • ~ r ' d U . l d . e l 1 ft ~
Tn the 10 r olj;tlola re f hl< . ' B... 4 o n t h e . b o v. , 1 t .

I
I
I

\
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be h av 1ou r . Ko r. o v. r • • l 'l.c.e a . t- ... d. ,. ..h l e h . 1 . r l>, t • •

~ . 110 ot h ar VHH. , ~ f fe re n t . ) p~ o. uet·tlir-lo r'o. 1a

de f1 c i t. In fe . a te ·r a t . ( Ha r la n 4 t ' a t. . 1 9 ' Z '), It
, , '

.Ie"" : 1l " ~ 1 ; - . t h a t a xo n. 1 t~ .... p or ~ o f . ub . u nee a '

' f r o a th e VH" t o t he HCG ..oul d b. , e r l t le~ l , 'l f o r t h e

-':. l n te n. n e . o f l o rd ot ic re.p on . ly e ne • • : Al t ho u l h
. . . ' .

. ~ i: , p rese nt til . ehule a l ~ature _~ f t lie u .u' b at an c.e .

·· ....nlLno .. n . th are a re e e ee'n t r ep ort. In t h e
, ,

• ..:.U t . u t u. r e· vli ~ c. ~ ''''I, e .t • ,r o le f o r P .P~l' . ''- In th e

a odulat l o n o f . e a .... l b~ h .'I' 10 r. '

t he Roh o f " . pt1 4•• 110 the Hod ulatlo n o f

· S ... ua l i . h ay1 0 r.

L,pt . ln1 .. 1 n,1 hor a oll e r e le • • ln l ho r.on . ( LIlIR

) .. he. pe pti • • , ( pGlu- 111.1- tr, - $ . r - t ,.r -GI,. -

1..... - " rl- ' r 'o - Cl y- !lIl Z ) 1 ~ a hy , o t halaal e

: l"el.la to.1" of l u t . l n l .. i "l · b.a l". ooe ( LIl ) 10 ,.1101 • • 1 .

( A. o .. . Bl .ek .. . l l • .1.. 01 Ca ille. l n. 1 9 J2 ,) . · a .. d '110. ~' .
hll..... ( S ch a l l ,. . K a . ~ Ia " Arl a u r • • Coy . le. d l nl • .

19 7] ) . Dur l0 1 th e . at r ou . cy c le o f t h e fe 'll le

r . t , the o 'l'1I1.t o r ,. d l . eh a rle of LIl .pp . ara to be 

.ync h r on i . ed v l 't h behav ior. I te e . p t 1y it )" ( · •• • eh ,

19481 S c h .. . n ... 1969 ; u .e Ho.. , a n d O dla )' ; 1980 • .

. for r e yl e .. ) . , In . ' dlt lan. I lIbcllt a n ao l nJa e tl an. I.. •
I,

;

l.

': ' .

":".: -t,o;;:, .;.. ,'.' '~' ,:' . .~. '

.. ,_. 1
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'\ ' , ' " ,-
'. f LH RH h"'i b••, .h... " f,,''''''. ,.".fl•."
" .. tro g en p rt~~d f,e m. l e r e t s , I n e f fect "hteh t. not

ce p e ~d en t o n \ h" pl tul t•• ry o r th e ptt u'ua rY - ldrenl l '

axil (Ph(! , 19 1 3 ) . Ull i ng i .. mu nocy t och e mic al

I ' .
.... t ho d. e e ve r e t invest igato r " h"v e foun d LHRH

con t a l nl ng ax o ~ 1I ,)h t cll pr o j e c t t o th e Me G ( II. r r y

. ~ nd Ou boll, 19 1(" ; S llver • • n lind U .. ner .....n .--1_9.1-1_ > .

Th ll U 18ea t hepon l .bt ll t y tl1 a t LKRH cou ld
. . i ,I : .

(at i ll t ate, l or io ll~ II i . t th e l e ve l of t h e c en t r al

I U Y' I nd ••d , \ Rlsk l nd .tld. ,H O II ( 19 78 " ') ,
I

d e llo n llt ret "d that l"f ,,"10n o f 5Qng of LHRH .l n t o th e
~ I ,..,- ....

MeG 'of ,o hila Ie I ra t a en hanc'ed tordo. t. . Thi ll

( . C llt~ ~ t1 0 n ''' I1 ~ \ ~o,,!, v e r . d ~ pend "nt on 'ut rog en ,I n

"8 lallc h 118 fe • • l ~1I had , t o r e c e i v e a 1!I 1 nllll Uil of 5 UI

of <u tr oge n .Ubt~ t IPl eoll.ly 96 hour i befor e infu ' i~ n

of t he pept i de. ' \

I '
Rece n t ly, I n e l l bo r lte l e r i e 8 o f .tudle l hel

been pub H l hed ( S IIc.U.. 1 I n d PhU, 1983 ')-".. hICh

further . u b . t , nt ~ , te t ,h e re.ul t~ r e port ed b y

Rilk.lnd I nd Han ( _ l ~ 1 8 . ) .. ith LliRH . I n th el e

Illr ti culerltudl e. , no t on 1,. d i d LHRll I nfu ll on in to

th e ., Id bu l n e en t r a I 8 ra\ faci litlte l nr do l il , bu t

an, -LI\P.H an tagonllt led t b pr<o f ound d ",fleU , i n

l or d oa l l . Th t . l e d Sl kulIlI lind Pf . f f to p.n t ul l t"

I '
th.t LHRH hI' " "ci t.to r y ",Uec tl on He G neur e n s ,

Ind th.t th e o r~8 ln of the LHRH l~ e ne YHH', '

/

' I



.~: , .'

f . c t . I II t he .. o rk t n l .ode l p ro po . .. d b)' It. r l.n "It

". : " l t hol/o l h ot h e r .. C. e ' 11' : . • ttract t .. . h,pot hlta l' .

b.... du IIUkel y

..

..- . " 1-. " 198) ( pnY~o ~"l ; dla t ·ua ••.d >.
' c o n c lu <i.. d . t h . t o f t h•.n .uro . c~ t ;. ;r~d u·t t. ~~ IC h ,

. r .. t r a n . por t .d to th e - HCG' f r o . t he V H~ ' . • nd

p tob. ~l y . e . . ...nti . l fo r l o r d~ . h -. i.\n lt t . ' n

1.lIu n~e1t o.'h '. lt . i. . ~t u dl '" ' .. h lt h h.d · ~ e Y III.• l e d , I ..';

I
I

. LRil8. '- e ont .l n ~n . e. ll .. ..
hy po t h.i..... . L . ~ t l y. t h . b.h I ~ .r o f t h.....u. l 1 y ·

~ee .. " t l ". f • • • h ~h .. t I ' . ob r • • d . ft.r

·1lII f .. . l o ll do.. .. QO~ r ~ ...~ ble t h- :e '0(. .. f ull y

re,. ,tt '; . f • •• I . : '. i.n o t h e t ' .. o t d.. . .I t hou , h t ~_~~

f .. .. re dl •.,I.,. l ordo. t ., th.. , ro c ep«:l " e. eo.,oa .. a t

o f t ile b. .. .. " lo r . I ' ~l .. lal '

p. pt l d. pO.' el".l ,

f

J.... •

t ll yoh.d I n . ~ . .... 1 1I•.h . tO ! h .. . . . . r , ' d r. e . n t l , (

R ~r l ... at .1 . , 191 ) . T h!. -' 1' ud , r e po r t , t h.t

l afu el on o f I p rohc t ln 1nt o ~ e ~CG ' f. e l l l t .• te ~

1 0 -rd oai . I n h .n 1 . r .t . . In .. dd lti on .

p r o l aUl n- U k. h.~no r '.. . e tl " e celli .... r e rou nd\t n ... ;

. . , ·la t e r . l. lil ; fr o. t h. ·. r c u . te1I'.~ d u :t e n In l . !

. : ' '!. .
. ;

I
.1

.: ._ - _ .._. ~..



~.. pag e i s

Ju ae ~en t 1". l t o t he y VHH. P rolact in-11k e

l llllu ·n ote.crl vl! -f l be r a II" r e dtllco ve r ed t h r ough out

, t h e MCC . This faci l itatio n cif 10r d 0 8 1 8 ob.e rv~ d. .
a ft e r proi llctln, l nfualo n a."' a d d a a no t h e r lev e l of

c o.p I e ll l t y . Ho" e ...e ~ · ; · · In t .. r p r e ta t I o n of th es e

.. ell ult II 1 . c Oll p l lc a te d b y t he r e p o ~i. t h a t pr o l 11er l 0
. . ~- .

·.......-h • • b e en a h o wn 't o I n tl1 b,l t lo r doal9' \lh e n I n f u l ed

-' lnt o: t h e t a ura l vi, n tr l e lu ( . O~ d ~ e;' et al . , 1 9 82

"77... I . . .
~. I n IId? , to,n , I f. ._~ l b~ r •. pr oJ ~ e t ln g f! O'lI th e VitI!

'~th e _ , HCG .~ . la1pOrt ~nt fo r · ~ o r d o . l s , · on e wou l d

elt ~ ~c .t . ~ o fIn d 1 1l1l:-, no r e.~, t l v,e c e lli :1 0 th e Vlt}!, • •,

VMR e e r r e se e m t o be "!los t I l1po r t 8 n t .. f o r the

1!;II'trogen~ c r : nd u c t l o n. of rtce pi lv1 t y ( II po i nt

pr ol u :t in- l " lIIun o r e a c t 1 v e c e l ill ~ere ' no t f o.un~ 1n

th e VHH it s e lf . Fu r thermor s ", i t "' II r e po r t .e d . t ha t

p re vi ou s ly lIa de ) . ' . T-' "~' a cv e ve e ,

I
· 1

t h e IlSJ Orlt ~ ,o.f l!11 l11un or e a c t~,v e .fl b,era 'f oun d in~t he . ' "

. . . - ,'"
He G wer e to c.sted i n .t h e ve nt fa l '.po r t i o n , wh e r e a . ' ' . - ' , " , .

other ' evidence 'su gge.' t. the illl po r e a ne e ;' f ~.~ .h e

d o rs a l .. rea ( Pf.ff . 1 9 8 0 ) .-

I a" conelutiion , although the a bo ve s t u d'ie .

s "l l e. t a n i .llp or t a nt role for pept ide . i n ~ e llua l

· b ~h a v i o r . interp retat io n e r. t ~ e . e re .u lt .. doe. nO,t

con clu .iYe l ~ .d e ll o n . t r a t . a LillI! o r pr olattin

VHR-eent r al g ra, intaraetlon. In ' o r d e r

chilli c e r ta i n e r ltttri a need be

fl,
I. \,

..._... . .L
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r ir etl y , t h ,; ;p" p t i d e . ,,"ue t , produce b,.\\ avio r al

e ff ec t. " h " n ' ~'d .. i n i~ te t ,.d , S " c o nd i y , e e 11 eee i e e

In t h eVHH .~ou l d co ntai n " eh e pe pti de , e t e e e

e xp e e l"eota l evl den c ,. e u ! ! ~ ~ t e . th a t . t h·e e e e e l .l t . re

. '!Do. r e e n e t e t ve t o ,e . t r o l e n Il1pla nt 'e, Ft {all.'.

r ~c ep t ot ll i n_ t he MCG, pa rticularly 'i n th e d Ot .aal '

a .pec e . ...h ic h ha ll. b e e,n 'e h o ,, ~ to' -ee . . ' 0 11l' /I"O S 1 t t ve

t o ' ~ ': /l 1 0 n 'o i. e lect r { CII 1 a ti m...lll t1 <:'-n, 01...111' ~ " found,

tor 1'111; pep tide in q uei t 10 n , . i ••edon th e ' A,b o n - ,

" er 1te;l ~ " , u b . t:. n c~ P e pp e ll,r. to 'b e . • lo!ieal

s c e e e e n e e P

" i " ~"S~betaneepen ' u nd 'Ptide( 'Arl '-P tO
, , .

, -L y. - Pro - 0 n - Ph e- Plte - Gly ,:" Leu - Kettl1l2 ) .... .

~ r e t ' ''' ''bO' b,",., Bu l e r .~ , ','dd" 1, '93 i , "

I,
. ::::",:::::'::.,.:,..::'::'::,,::'.,::::::..",,::

th ey .. e r.1I t ~ v e a tl l .. t·ing . Tlte eub lt'anee tlt.t th e ~

p re p.red v e . e a lled . u ba t a ne 'e . P , ..hieh ... . . 'a n

a bbre v I a ti o n f o~: a u b~t~ne e po vde·r ' . Tlth name ,h 811

fellai ned une ha n!e d . I n' fe et, i n en bpen tnl ad dre ... \ " . ' .
at e IIy. pOll t "'lI On e ...b llt e nee P h e ld ' i n Lo ndo n .i n

1 98 1 , A ,5 , V, Bur ge n r e ll a r k e d t ha t " at t e ~' e ll th l ~:

.t h e. 1 wonder 1£ a ny one ~i ll I ...c ce'ed i01 _1I0Iling: ,II .,

1I0U t op h it t i ce te d na li ll On auc h " a ~..: c i n a t 1 ng··

eu be t . n ce - .

I
I

. '.



. B· U.bi t~ n c e P ,1& ,10 Cllt .ed'. ; n:.-. o r -" h~n ]0, c'ell g r ou p ,.

I n ' t h e ,. c-entr a l ne r v ov a -. 1 a . · lD ( L j'un g d a h l . Ko ld eic",

:-
I.m~~n~ !l.l !' e e e n e ...! c 'a 1 ~a:n a l ya i:~" ;

. ' .
a ho wn t h a t

an d ' IH 8 80 n. 1918 ) . In -t a i: t , i. ~u n gd a hl et a l . , '· (

1 9 78 ) . ~w e ~ i a b ' c o ' ~ e n: o n " tr ,a t e 8 u.b 'a tlli nce P- l t k e
. ' " , : .

" l ,, ~ c e l l :b ~ d l e " In . t ll e VHl;\. r;'r t h e r mo l'e

e : lla w'e u f Q U. O~ .1n-. t-h ~· . : v e. n-t r a l.' :~a t 'et ~-l pc r e t eo (, •

.. e n,.t lo n e ~ '",p r e v ! ? u . l,l t o . -. be . ,1II 0 S t - s e na l t lv e . t o

.,8 t t oge n . I lilpl a n t s ) . . ~ n .. T;.h ~ - . a8 111 e 8~u dr I

• •· .. t". , .
•1"1I"&n Ot ~ a e tl ve f l ti e} 8 c o n tai n i n g a uba t a n eeP-like

r e ae ~ l. v l~·Y v e ~ e f o u nd l ,n . ,t h e a1 d b r a l n centtai : g r a y o.

1( o t o n l y 1 8, U : .e n cQu r agl"n g t li at t h,, ' - MeG" c ~ nt·a 1ti.·

n erve -~ , e r 1D l' ~ a l a · ' Of 8ub!lt-anc e. p.•. bu t a·l ao th a t ' t h e
: I · . ' . .

h l ghes t.den"l tl e,, · .o f t hes e we'r e f ou n d. i n th e 'd o·nu l '
, ,'. . .. ..

p o.r ti on •• . T h.1a p OE-ti o n , ~ f th e ~C; G . i~ t h e lIlo s t

u ,.ndt ive to e l~~ t r i c;" l a t imu l s t1 o~n . ~ a - p ol~t ' t h a t .

. ws s · d l a c u s s e'd e a e f i e e in t he tex t) •
• 'i ' "

Further au p pc r t '. f or csndid s cy . ~ o f

8 u l)l:t a n~ e .' .p 'C ~,lII:e-;_ ·J.r~ lII :a . -~ ~c e 'n t' o t u d0 Y Q~ i\..t..6 ~,.
Shult o! . H~ P d Y ;' p_ek".t -; ~ hSS ~ ; ·s nd O.'Don.o hu e , ': (".; ,1 9 8'3 .

j , Th e y . , r l:.!' o r t ': t h a t '. h i gh le ve l of eu e e e e e ee " P
. - "' . ' . .. . .

r e e e p e e e a WSS· fo u n·d _i n' t h e MeG .
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e ne p u r pc e e o f th l a t h" lI ia

~' l> r o J e c: t t o In.v".t l& 8t" · th" e r r e e e o f mid b ra lo

. i o f u l i o o • . of S P 00 lella l e .exu a l behavior .

S u b Ju: t. ; S I x t y ' a d ~ l t f e mal e Spugu e.;;-D a "l e ~ ra t s ,

flut"C.haae d¥ ~ ro lll Ch a rl.ea Rl vfr Br e ed ing F,u' ,." S t .

CO l\ , t ~ o t . Que be o , Caryd a e e ee, u a e d , i n t hla s t u d y.

,.T h ." an i m. l s " e igh e d bet " ~u\ , 2 60- :)0 0 gra i..

t ~ lIl" o f ·a ur g e r y . T he a e a n h a la . "ere h o uaed ai n g ly

' i n a o l i d- b o ttoll -pola a t i e c ag e a ( ) :J, x I 9 lt1~ i ncbe a )

· in a. co rtt ro l le d en vi r o nlle nt ' a t 2 1 C, "I t h a

r e vers ed ..11,g~t c ycle ( . U g h t ~ o ff 12=00 p . IIl . ,

11 gh t a , o n 1 2 =0'o :a : lII. ) . ' F r ee a ~ c es a .t o l o o d a n d '

ws t e t '"wa a lIlai nt -. l ned t h:,o ug ho u t t he ex p e rl .en t .
o '

Proc edu r e : "ri l ,.. l a " er e o v ar i e c tot:l l ~ ed un d er

S o d iu lII, Pen to b a rb i t a l ( 50lln o t o l . s . 2 I1g { I 0 0 8 Illa )

b efo"r e : a te re o ta x l c a ur g·e r y." Aft e r a ' one "eek

re co ve r y 4t:~r i od , t h e a n i ma l s wer e ' st er eo t axt c a lly

IIll P:la nt e d ,v i. t h a pair o f 22 -ga ug e s t e i n le s e . st eel

g uid e ca nn u la e ' ''' l t h ' l ~'n e r sty le t . ( 28 g a ug e · )

: i ~e d ., ~C 'd o ~ a" l dd brai li" c e n e r e f gray . The'

· ca ~n ulee
. .

"ere a c q u ire d f ro m Pls at i c Pro dut ta ,

i , '

R o anok ~ , v«. 'r he e e e r ee e e x t c e ec ee t ne e e e tha t we"r e

· " a ed .i " e r e a ~ foll o '!a : Pr om brlg.a : " P: :-6 - 3. ,

-.4 DV= 4. 6; K~ ~O . S ( s k u l l fl a t , fr o lll du r a, r i gh t ' s i d e

) ; AP : -3 .4 ; DV . 5 . 0 ; HL.-Z . 3! (a k u ll lla ~ , f !;o m

/ I

__,- ' • J

'-t-" . ,. ' . ,

",-"-"' " ' -,-,-,~__ .2-_,.._~__.., __ , 1
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- ' 1 _
dur a le ft ill d .. , l O· "n8 1e . ? , ~.h .. AP c oo r ~ i n . t .. f or

th .. l e f t a l d ; va . e . l e e l ac 'u l b • • ed .".on - t ~·.. l O- a ngl ..

, n t .. [ l or ~o t ~e . a n l,. a l,l a he ad, ,'l:"h l • • nlll e r e eu 1 t ",d

1ft _. r ec . lcu la t ion of t he ~p ~oo rdt"nate ( .....

a p p·.. lld·lx A ). On t he d . y of e.• nn~la tlo n all

. n l , " l " ~r .. c e ( .... e 1 ~.U I a,f'f"~:t Ud-l0~ .~en ~;o~ h . (5 19 ~.··r

. u bC llt . n e o. lI ly _ t h l . .. . · d o ft. -b e e a ue e I t h.. b. .. n
\ .

r .. p ort e d th . t . f ta r ' o v ~ r .l a c t o , y . t n e ee i, •

• ub . .. qu .. n t ,(.. el 1n l ' 1 (\ , a . t r o ga n ' r e c e p t o r a I n c h e

braI n ( Cla r k . H.el~ 'kY, . Pa nona, ~ ~ d M.af~ol1~ • .

1981) . Oa e, e e ek lata t • . e.ch - . n i,.t r e ee t v.ed •

• u be a t. n e c .. a I n j ..·t t i o a .o f ~Il' .e a t r. d lol b. o ro. t. in. . ' . \" .. - .
.. t h,. 101 .. . _t ••• nd .. . . t ..~~ .. . bo .. r . l.t er f or

. e ll u al r . ca~~lv itY""'-b-rpa ir I ng .. l th , - . • eX~' l l Y
v i8 0 r o.. . . . 1 . . On ly anl l1a l . ..hle h ":•• p o nd .. d .. It h

a o d . r . t . to . 10 .. d .. gr ..... of ·lordo. l . .. a ta Il • • d I n

th .. .. x pe r l . aot . Ani ... l a eh o . e ll on th l. day .. .. r e
, - . -

·' l .... n • OQa. . .. e e k , e e e e e e r ,. p.. r l od bafo ra , p e p t i d e

inf u .lon . Af t e r t h e r e c ov er ,. p.. r l o d , a a l~a.h, ,t h a t

f a .ponde d · ..od e r a t .. ll;l v level . o f

r .o: aptl ...1 t y On the l a l t l. 1 ·l e r • • nl na d . y .. .. r ~ I l n , a •

.., .dd l t loll . 1 ·SU8 of .. at r .d l ol "b e IlEo . t a alld~ .. . t e d

.. 1 th t h. pa ~~ ld" iel' 9'6 : hou r . l at a r. ....~ "af o r t; . 01l'1~

. 111...·1' th.t ..er~ .Od"f. t~ · t il lo "".r a .p~ nd ..:r·. .. e r .

Il. ad . Th r e e day. - l . t .. e , · ' ftl l11 . 1 ' th . t' - d id no t
. .

• • t l . f y t he . fo re'llIan t l o 11li! d ,e f l ,t e t l . , .. o:r e81ven . '!

."



I

• j

h ou ri l a t e r .

of be h a" lo ra l , t . a t l l1, a n d . t o.u d 1l ' l nd l .,ldull. .
111 q" ~,t l 1 11 a \ tq .. l d '" t \ r o Ae ll .f -re n e r ( -100 · Ce l ,,t .. a

., " ). Sa l'ln ~ " h l e h 'I I ' ..u a - !"I t h e va hi d e (

l e l d lf l~ d !I lille f or 5 P ). " •• I terl l lud' ull ng a

Na l ge n ~ I t e .r l ll a . e I on ' f l i t e r ; e ll t ~ 1 2 0-00 20 .

t hl a val .':Iolle , pri o r t o · .. l" tng o f th e p e pt l d e l.

th e . d a t o f t eatl nll , o ne a .l ll quo,t e Ont~l n ln g eac h

pa r tic u la r 'pe p t ld e ' ~I a e e e e ve d 1 5 nilnuua be f o r e

t he. ' t,e a tlng took ; i . ~e . ~ , ,

LHi H ( 5 1.... . l ot ' ' 431 - 5 8 60 ' ) V. ~ I n f use d (

t he fo l lo"lng pro cedu re ,, 111 be ayn on.,.ou. '11t h

- l n f u a l o n- ' throughout .. thq tllIt)

bi li t e r l ll , I" un. nl.that1led . nl a . l a I n • !O l u ~~_

of O. S .. 1 ( e . ch aide ) . o 'l e r '. 'p e r lo d of 60 • • co nd a

thr OUlh th 'e hltern.l cl nn u l l . The , ro eed .. r e v•• la

. .' - .
Inl .1 1 v ~! r ••o.jd h OIl It a ' e l g ~ ... .s. the t ~o d.. . . r
e.nnulle · o .~ t u r. t ~ ra re ll o ved. A 5 uL , Ha.Uton

Iy rln g'e ( . 71 0~ ) .~d. n t.n c. l U I I ~. nn ula
. "-

joined by a .12,. I n ch p i lU le . t U,b e ve r e ",'e d.

Sterili z ed d l . t Ul ed IIlt e r " .... t hen drawn up ,t h e. . .
pilu le t ube u nt H I uL o f v at;, r cou l d Ill , r i l la b ly

".-. ,-- .- _·_. _ A
;.' .,
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dr avn ~ nd e_pe l h d . Foll ow I n" th le, a half

"' l er oll t e l', of aL'r ,' wai d r a wn up I nc,o the In t ern a l

e .. ~nu la , , ~ h .. r eupo ,:, the " i ntunal cann u l a v,a 8 placed
'. "

i n t o t h e pepf.lde Bolu tion a nd 4.5 ul of pe ptI de ... .. .
. . ' ~ .

Th.. ,"ove",c n t o f th e II I r- bubhl e en .. bl ed t he

I ~ v ,, ~ t l g . t or to d eterml~e 0' t he pe pt i de ha,d

. " . . r
~c. tua l l Y, be e n I n f uee d In t o t h e b ra 1 n , t f t he a l r

bu bbl e 'f ,.LLe d : t o, 1II0Ve, th e "n t.trel pr oelldu te , wa s

' ~ e pea t e d. T h e i nt er nal Can nu 1 /1 \lai ~ le ft ~ n plac e
, I,

fo r IS .ec on da pr io r t.o vl t h d u v.l . The

c o nc en t ratIo n ' of LHl ll w.. 10 0 ng· l n 1111 o f n 11 n e

( O , H) . This ruult ed In a ee s e of 5 0111 ' 1n . Su l

.' ··f o r , ! a c.h a l de ," Tht e d !=, u h .. b ~ l! ~ " r e v,l o118 1 y

reported to b e t he !:IoH effec t. l ve : (' Sa k u mA a n d

P faff, ' 1 983 ) ': t .. o set , ' of .. lc ro lyf l " , u \ie re u . .. ...

to en. b 'le co na eell t.1;ve de l i\l er ie 8 of t he solll t lon

l n t' o each side of th e bu l n . 1 "( \II l o ,,,a t oo k

apP f olt lm,snl y fou r d nu t. e . t o .colllplt te . ' Ea c h"

~"'1 1l t1 . .. .. t. e n ed ~th1n the f lU~ , 5 minut e . afte r

t.h e 2nd I nfu s~on . ,

S ulll t a n ee (S iS ru ) I n .

e8. ent l .. 111

dif fe r ent co n cen t r a tlo~" • ...e ~e US e dl lUB , SOO llg , or

50 ' liB o f pep f. lde 1 n O . ~~ l of ac l d l fl e d l al l n .. . 'the

. pH ' I o f t h ~ S P / aee t.i c a Cl d / n l 1ne ' 8 0 1lltlon8 "e re

' 4 . 7 . auh t. a nu P 11 bade , t he pH o f ' t h e
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Th • • cldifie d

, . l ln e · d. b1 p r e p. r l na • 0 .0 1 .N ,0 1.. t l· 0 " of

. ~ ., t l c . c ld ' '' d· · ~ d d lll a~ - t h h , 0 1 ,,~ (0 1l ' t o ' 0 . , % ~ a l ~ ~ e

[ O . OS _ I o f e e e r te ".• e t e In 10 0 .1 ' . 0.[ O, U: • • U ll e

)~ ! AI t h o .. ,h t h e re • r e 110 r .. port'. · In t he 11 t e r l\ t .. r e
i ' . . .

c OIl.c et ll l ng sr . ..d ."-x ... l . b e ha " lo u r , • d o • • o f l .. g •

of S P ad .. l ll t-t e r e d t e e e th e MCG v a . .. , e d Ln •• t .. d )' I ..

Of - ~ " bl-ta n c. P-IIl~ .. c e~ ' a lla<l e . t . l l" ~ . t . ( · Moh rt ' '' d.- . .

• Ild G .eb~~ . e e , 19?' " S inc e the r e ~ . r . n.o • • cond " t)' ·

b e h a vi o r a l · .f f. c t. r . port e ~, . I t ' .. . . -d e cl d e d th. t

1"1 .. ~ .. ld b . t h e LU I.a t ' dO ll e ·I n, thl . IIt u d)' .

r.tlon , ·l e .. ,l nl . c l d 1f l e d .a l 1 n, .. . . aa

f ol l o .. . : I / " lt he i r a ' p r e ven t ~d . '~ ;;tl ~-~ t o ·~ l .. . ' ,

a n d " a)' . ak. t h . P ~ '~ tl d ~ . :;e l u ~ t. ; . tt i lI al~ " '~'nd

;"-= 5 t .. .. a r t (19 8)) eo.pa r ed the · b e h a v l o t . t a ff . c t . of '

S P . d l • • o l " , d I n aa Uo, or a c i d if ie d .al l"e Injec t~ d _

· l o t ~ a p " 1'~ t o ll • • l 1 Y _ _ r ee , T h e 1 fou~ d

c o n a l . t e nt ly '; ' . e'r ~Il~·e r be ha " ioral · . f ( ' ctl .. ~. o · 5r~

.. . . dl •• o l .. . d 1 0 . c ld t.fle d •• Un e , · c on.,q u e n t ly ,

le l d i f1~ d • • 1I n, . ~ " .... d "' t h -. - u h lc le ; l n th..

, x p ., r l _ ., ,, t .
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1 n ~ ua l 0 n. . ,,01 t h en a 't I n t er " , l, of ' S I lfl U ~ " r
t h ~ :"& ~ th e f lra t is a l fl ut~" 1 5 " I nu ~ e a t e ee e , ",-n d.

I '
t h en . t 3 0 a l nu tl In,te r"a l " .. flttl) h o u ra p o . t

, u U d ", T h e l ~r d o a'h ref lex ee e ee ( 'LRS ') , ( Pr a ff .

,t9 ~ O !. a nd t he 'l 'n U U l r Y , Of lo r do al , : Ico ,re ( 'ILS )

( H. rd,. . n d De b o ld, 1 9 71 ) ; Ul l n,& , t ~ e Ll S, ' th e

. lli • • ]. .~ e €e l " e , ~. n ~ ,!l ·c u u n e o u , . t' I l'i..,l1 t o ' the

n :ank . .. h l e h a r a ' f o l .1ov e'd b,. '~ r a a , .. r e ' on - t h e

" . ....'
" ,r u a p- t . l l b• • • · p e rl ...... .. l: e g lo,n ( Pf af f e e al ., 1 9 7 7 ,

) . Th e LP.S h ..'i: a b i 1a h e d' .t te r .',a llu. l it lliu h t l o n
, ,

h a . be a n ' d a ll "lrad 5 t l ... . , wh er e up o n t h e ."e r ~ g~

.eo r e ",l. t ~ k . n . T h e, l' efl e ~ ee e r e e on,. 1a tl ' of: 0 ..

no " e r t. b ral do r l l fl. x lo n. 1 • 10 ", Z • lI ~ d ll' at l.

an d ) '0.. . ' t r o og d ~ n lf ~ .x to a . < T h l 11.5 .. a e ••

a la ll a r a c.le _ , Ro we nr. b e ee t h e fe. ah I , ,l a e . d

v lth a aa1e u RU I . tta .ale ha. - lIoun t .d , .. l"'t h p. 1 Yl e

t h i .. . tl ng, 10 t l •• e , Ih1 a ~. e . u r . " a , no t ~."e n ••

f r~ q u e a t l1 a . , the .~n .. . ll r -e i l e l ted LRS . It ' "" 1
" '

ee a au r e d at - 60 a ln .. u ( OIU ho ur be t o r e I l ha lo n

>, .ppro"l a.te~1 S a l a ute, lI r lO r t ? In t u "oD ( , 0

} •• . • t ' )0 mln u t e l po . t I nf"-Ilo n I n d t h e n I t o ne

bou r In t e r'Ylla ': ':;unt U 4 1 / 2 ,h ou r . polt , ' I n t u, l o n . '
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Af t ll,r 'e a o;: h i nf u.s i on Bes sto n . li n e nl uls ~lYen

I
" ~ nll! week . r e c o ve,r y :,. · o\n l ", . l a whl e h :b e e n

pr e'vi .DU.ly lnfu u d ' "\I l t h , ...bs ta nc... P

8 ub. e q u" n t l y gi ven 8 ,

c:ou nt e r ba l a nce d ord er •• Ani ma 11 wh i ch h ad r " c e t ve d

• 'e o n t r o l In.! .... lon . e e ee t e e e In ' t h e 'c o nt- rol s "roup

fo r th e re lllatn d e r , 'o f the e lt p e r tae n t. . Thi ' ' e n.a b l e d

t ile i nv e stlastor to deteC'IIll ne I f co n t r o l e c c ee e

c hang ed over t h .. co u rae of th e eK P e r l.e~ dU'1!!

p~ r ~lY t o . the fa .. ll1 11t1.t·y ~ f -t h e , r u t ' I t~a~ .
Anl •• l1 In H e l.HRK group wer e" l iven o n l y one t ,.. t ·

m~ ' " wi'" ~. RK ••, ." en '"H e ",.n "If ~ .."
doses o f SP . .. " '.

" ..
tiiht . n i~~ l. ,:,hl c11 had 8ue ~ ~ 68 ,fu1l 1 b ee n" ",

1~ i;; 8 e d wi t h a t . le'... t t wo -dlfYer ~nt doe e e

"'~<a,,, P m e ,,, ,,, I, <h e .; " • • L. ' '""'I'
a d ell ' t io n , 8 8 n l111 1a which h a d -ba d a t fe a s l.

c ontro l infu alons ( ve hicle ) . vU,e . ..place'd , 1n

ant1 - a e'r u.. eo nt ro l ar9uP. ' th l .' eru bled til e, .....
intea t lanor /0 ex.. l ne t ile ph1dol..o~lca l - ,nece-aslt 1

of i II ldb~a1n re l ea se of SI;' _ All .nlr..1& wa re , p la ced

on a hl a ll e atr ogen ugl .. e ( 10ua e a t-ca d l o l - be n z o ate

gl ...en . aU b ~ u tane o ual y f o r 5 c"onn ~uthe day . ) ". On 

t ile a f te r no o n o f til e flft ~ ilay , 'a l l a n l l,.. 11 we ; "

pla c ed " l t h 8- lIale a ,nd t e n d fo~ e e e e..pt ~ ~-.lty.

"An l .;'a l . d l .p layl ng .. ~ 'X l .. u . I LS ' " e r a ' 8 u b n qu e n t l y



· 1
i n f u l e d wit h u ndil u ted ~ . b b l t Sn t l l e r UIi to SP (

. 1 111 111 1l ~ ~~U C: i ..1 r .r , o r 1I0r .. . l flb ~l t _" t u ':" ( eont rol

) . ' bl 1"t e'C'al 1y in t h e HCC a nd t e a r e d - .. . lng th " I ~S .

T h e volu me of t h e I n EIl. l on ., 81 . 0 . 5 ul - .l nt o e u :h

e r ae , AS." r es u Lt of t he ' h i g h l e "~l of '''~;~ hltYl of

h i. gbly r e e.e p tl Vl!. fe " l .l ... " a nd t he s ubaequ
1
lit

dlff l c~ lty ob tiollli ng r e ~able ' LRS e e o e e e , o n ly lillie

"t ti....t e e lo n , wa .. u ~ ed fo!~~' t h ," a n t 1 - ', .. tu.. . ~ 111.. 1 • •

It h t o ~ 0 !1lI (:l l "'n ~'l yS1 "

Up on e Olllph,tlon o f .: "data - 8 e q u l ' 1 t I on , .1 1

, a n I ,. I :", .. ere anea th l th; ed , v 1t h a.n , o v e r d o ;' .. o f

8o dlll ll' pe n tob.~bit a l. All b r a i n s ' ~ e 'r e ' a u b'l e que n t l ,.

• r .. ·~ o Yi!l d ·' '.. a nd 1i6 mic ron .8,'t.t t 10,":1 ~ . k en . on '_ t h e

e r yolt a t . U s-i-ni '~ .e r .. s y L vi o l e t atal n , " lO a t h

. ..·e t lon . , ".. c he c:k .. d ( for ·c ~ ·n n u i. . p ia c e .. e n t . .. ith ' •

.. i c r o p ~ o j e e ee e ,

Hlat ololY :

Hl. t ~ l o8 i cal ."e ll a . l n a t l o~ con flr . ed 4 8

60 "a nl • • 1 a lI,ad bot h ca n,nu 1. t i ps w1thin,

l .. .. e d r . te ly dor • • 1 t o , or i .... e d i.te1y ventral t o

. '. '
t il e dora a l c e m r e t sray resi o n . An a1 y.i . of t h e

~ella v lo .r.a 1 , re . ~ l tl , ia _ b .·~ . d on d .ta fr~ ~. ' th u .1., :'48
~ n l•• la wi til do r.a1 lII.~dbtlin i mp,l a nt . . IF i ve

\ . n h ,! lt h ad only on e c annu la iil · th e d"or llal

!



lo u t.d

o u t", I,d ~ o ; e e e e ee r au,. : du .. fro ~ th ...

v . r . ru;~t ,lied I n th e .. t .. tl't l ~ 'l . • n "' h 'l li . Fo u r ,

. nl s a l .. d l ~d b c: t ~r. b. h.. v l o r a l t .. , tl ng t ool< p l l c c: •

... rl ed I n t h.. l r . nt e r I ~r- p a . t e r l o r

lot .. t lon f roa 6: 3 . - · 8 . ~.a ( ' !' ~ Il l . o a, · . ~ d W.. tao n .

19.2 ). Fl luf e 1. h. c o.po . tt e d l ... ... ... o f . th c:

c 'a n nul a pla c ea e n t a •

. LlliK E1t H,R1H E~.;S. ~
t ll.l .. alo n of LRR.II I n t o th e . do r • • l a l~ IHa l n

' p r o ol,u t e d a f.c U l t ••t I Oll ' O f lo ~d~ . lI I n n~ ponu' to'~

• • f1u~ l .. t t ~ 1l 1 a ( t o" • • tlol I n r ~ " ~ tI . e t o . oun t .. 'b y

. a~l e r.t ... . ~~ o. p. r . d ,t o .. ve hl tle h t ",. l oo ( .. - 12 :

' ''13 . 07, p c O. Ol: Tabl e I :. - r - U . 2 8 . p c 0 : 0 1 , Ta bl .

r •• p o.na . t o • • f1ua l .t l .."l. t lo n. th l l fa ci li ca ti o n

o·h .. . r ~ .~ · a, '.1' 17 - a . fl .. . al J ,n • • '. p~ l t

ta "'. ~ OIl. ~" c h . ~" lta ~" I a.~ • . ,at .•30 .· a ~ ~" t.~"'· . ,

"?" "" . a lOt i a: .2 1/2 h ~,ur l poa t lP f "' 11 011' ,

r llll re J . l11ll lt r'u " . t he f . c U lt a t l o" ' ~ hU t v e oi I n

t e.p OUl: t o . • • 11 IIt1 . 1l1at,l oli . 111" .ddlt la .. to

,hovlnl • . pe p t l de . t h c t. · th.. a lla l , _h ' a lt o

t • .,•• liIld . • t l.e· a nd . tl ...e b7 If o up l a ( e e r e e (

t a bl •• 1 . ed 2 ) . ' oet h oc .n.l ,.al . , I n , a

lfe v • • n-ll:.li!ult t e a t r .". a led I I I n 1 t t ent dlf ferea u _

b. t " .. e n g r ollp. a t 5 ~ l nU t .. po·. ~ I nfll iio n 't h r oll, h



bregma •

. This representation \1.8 do ne p'ure ly for g r aphi c a l

.' p~rpo"n ; a ~ • cereb~al ,,_q \le du~ t; cc» centrnt 'g ray ;

dr - daual raphe ; Dpite • dee p lIle s e nceph a l1 '; nud e",. ;

IIll - medial hM lscu. ; me l' • mi dd le cere be llar peduncl e;

IIpfg • ped u nc:ulop o n tt.ne t e gmenta l nllt leu8; flOC -

red n ud eu s ~"'8nocellIl 1 a r; tpn· raph e po nt h n u<:leus ;

. vll .. vent r al ;'ucl e us la t eral h, mn18cua •

• B Jllu8 nates t he. fo ur div hiolUl' l n the c entrdgl:~Y

used tn desc rip tions th roughout . the t ex t; IICC • Id dbr a l n

'cent r a l gcay.
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