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:_ :', _". } Xl. ABSTRACT

'-: ,c;r xx- I. lnlraccllular recordings were made Ii-om identifiahle neurons in Ihe sul)ocsophagc:d
stl.-j---iq ganglionic mass of the snail, ttelix a_per.sa. All the cells used were cxcited hy 5-hych'oxy-
: t?,_:;:. C Iryl)lamine (5-lIT) and inhibited hydopamine.
' .:. ,:.:n '..7. '_. The cqUil)olent molar ratios were determined Ibr a numl,.r of trylHamine aualogm.s.

Thc Ibllowing compol rids closely resembled s-tIT ill their nloth' ol'aclion on 5-1 IT exl'ilit-
': }'l, rl_r,',:_.x, tory reccl)tors: .N'-methyl-5-hydroxytryplamine; u-mcthyl-5-hvdroxvl,.Yl)tanline hulb-
.:c ;d d:cthx i- lenme; 5-methoxytryl)tamine.
· "'hxdrcxx' 3. A conq)arison is made helween t tie structural re(luircnwnls Ior the snail 5-lIT
. 2c,_ I-2_,2_. excitatory receptor and Ibr 5-HT receptors present in 8 other animal tissues.

.M. 19?° · 4. The reqt,irements Ibr polent 5-liT-like aclivily on snail neurons im'ludc Iht im.sem'c
:'. mice and of an in&fie nucleus with a hydroxyl group in the 5 posilion and Ibr a side ch:lin wilh n,,
:3,,. greater substitution than a mclhyl group on eilhcr th(. terminal nitrogen (,r thy I! c;u'hon.
'('ral.-,i_en '

,d ac',inn of

ti,. P,-,,_.. 8, 5-14YDrOXYTrYI"rAMINE (5-1IT) has I)eeu the 5-11'i' r('('ClHors .n alltOllolnic g;tn_li.n
shown to have a potent eili_ct on a wide range cells, i1 is likely thai _hcsc arc NI-rcceptm's"\ _,'nshive

rixJxylase' of animal lissues ((;arattini and Valzelli, (Trenth'h'nlnn'g, 1957).
_965; l';ichler and Farah, 1966; (;araUini Th(' pr('s(.n('(. ()1' Iryl)lanlim' r('('('l)tilrS in

'l.xseruic and Shore, t968 ). (;atldum (I.q53) suggested thc ccrcl)ral cra'lex has bccn reviewed ILv
,_enicity in tha! 5-11'1', whose actions qualilatiw'ly Vogl (1{}{;}}). Sllql¢'lllre m'livity stmlics in-

I,,6_. '.\ rcsembh'd timse of tryptamine (l,aidlaw, votvin_ the avti,ns of ind.h'alkyhunincs mi
timafion of 1912), was acting on tryptamine receptors of ncur,ns havc bccn unch'rlitken by (:urlis ami
7rmac.. za, mammalian gut. Itc observed that high l)avis (l!t6_) and Krnievicaml I'hillis (19fi3).

doses ol' tryptamine would block the re- 5-1lTrecel)tm'shavel)ecushownml,clm'SCm
sponscs of the gut to' both tryptamine and on nmlh,scan neurons ((;crschenli'hl and
5-1t'I'. By lhe usc ofblocking agents (;addum Taut, 19Gt; Kcrkut and Walker, 1961, tgliU;
and Picarelti (t957) presented evidence fbr (;erschenlbld and Stel_tni, I96fi , 1968 ). 'l'}n,

,xidase. 5- the presence of two types of tryptamine present study presents evi(hmcc com'crning t
;-Ii'iPI)), receptor in the gut. They tbund evidence Ibr thc structure a(ttivily requiremcnls Ibr IJle

tlOMT), l)-receptors, which were blocked by phcnoxy- 5-t!'I' receptor of neurons in the snail, Ildix
benzamine and lysergic acid dicthylamide, a_persa, which arc excited by 5-11T. ii'i
ancl M-receptors, which were blocked by ,

morphine, atropine, and cocaine. Thc 1)- MF.TIIOi)S '{
receptors are thought to be on the smooth All experiments were pertbrmed on thc isohtt¢.d
muscle while the M-receptors are probably suboesophageal ganglionic mass of snails, Iidix
located on nerwms tissue. The 5-HT recep- a.spersa, which were collected locally. The brain

was prepared for experimentation according m
tors on the rat uterus and rabbit ear are also the method of Walker (t968). The preparation
considered to be D-receptors (Robson and was immersed in a ao-ml, bath containing snail
Stacey, 196_). Since morphine antagonizes Ringer solution of the lollowing comlmsition:
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/_ , .%a{:l.;5,,m.%l: K('J. ImM: MgCiv 5m.'sl:CaClv 5-hxdroxymd,.lbiat,-tic acid Kc.cF.-Li_:ht : bufi_-
7 m.'*l: I_l,-IICi hufi,-r. _)Tn,%l. 'ih" pli of tl)e tenine bioxalate, psilo(m sut_._a::cc, t;,,.ilc_-xbin

' i_mv't ',.a, ;'t,. Sandoz : 5.6.-dih?droxxtr_,'ptamiz_e-t{Cl Texas

i _' .: 'Ih,- mitt,,.,.I,:,w,_l,-s were puJJ,-d irona P?rex. R,-,earth Institute of .Mental _',ciences : b_'ric
,Jsm_ a '.,.rn,.al p,Jll_-r, and/Jll,-d with .il i_',tassium acid dieth.',lamide tar,rate 'United i'harma-
a,,-lalo.. 'J h- r,:t.r,rdm_ electrod,'s had a r,-sistance ceutical M,'orks : u-methvi-5.hxdroxx'trx'ptan_in¢

,A It,,,r, 5" ,St,5.1_.tatffI a riI, diameter tJ I¢_sthan creatinine sulphate Upjohn. The dose of 5-HT

,: A B
. 'c , _" 'i (,%:_ :xp. ' 'I

/

AO.25nmol Ao.23nmol

C 5-HT D ,,(CH35-HT

3

" ^ 43 nmol A 430 nmol
M Ciatoni n M¢la toni n

E F

f
1

& ._ ____-_ ...J _lP'"--J_-*,,.'.*,,,,..c.c-_,_.-t _.L._i_.**-L_____ --'--'_.--L'',-z_

_,, A 2.5nmol A 2.3nmol

'_ I'l,;. I. Th,' ('lb',ts (,i 5-11'1'. ,_-,n_'ll,_l'5-tl'l. a,,d n,,.lal,,,,i,, ,),, Ill,' ,.I,*('lri(:al i,¢'lJ'_ll_, (,I ;1 (,.11 ill
_,., BIw I,,;U_I ol Ilrli_ t'tl//t'_S/t. A, f, nIV. d,'l,,larizat,,n i, r,'sl,,,,,s,' I,, ,,'23 nnlol,. 5-11'1'. B. H reV. (h'-

' _";z . i,,h, iz;,li,,. J,i rvsl,orisv to o.:_ 3 , m(,l_'.s (t-I wlhx I-5-1 I'1'. C..%li_l,I vx('_mlim, i,, r,'.Sl,.,s,' -, 13 .mi,h's
· '._: m,.I;,I,).i,_. D, 4 r.V. (Ivl_olarizalion in r,'sl)¢)liS,' to 43o ,ll,)(_h's mclalfnfim E. I': mV ,h'l,,la,'izati,,,_ it,

.i " '"Sl""r"' ") 2'5 nm()h' 5-1lT. F. 7 reV. (h'l,(dariza(l(m m resl)tmsv Io 2._{ IiIn,_h's u-mvthyl-3-11'l'. All. Ir;l(',', a,',' I',(Jn, Il,(' s;ifn(' ('i'll. The ti,,,,' (,'iici' is iii i,lt(.rwlls of i se('(,nd. The a('li()n I.,t(',tlials w,.re

't* Ih, r,V. i,i ami)lilt,df.

'"'_' ,,.ri lilll. 'J'Ji,' acllvJly ill' Ill(' ii('llri)llS was r,.('(,r(lvd wits achle(I t,) Ihe b;,fh ill Ihl' Salll(' vi)JIilll(' ((,'1

,Is,,_ a Mvilislor II¢'_;IliVl' (';.l[);l('ily (.l(.(.lrom(.ler o'.% ;ill.) ;.IS the allalilglle und,.r illVf.Mi_all()!l. Thc

· ;lllllilili,'r ;11141 'Fi'klr'¢JllJX ?)()2A alld .r')()4. (,s(:ilh)- pl'l,paratlon wits wa. shed will, _1¢, I,iI. (il' Rill_er

· si ,)j)l's. ali(J I)erl,mt,('l,! tra('(.x w(.r(' (,JJtaii,(.d q,si,,g J)f.lwe("r, additions (,f ('(,nljJ¢,un(Js. The j)Olellt:y oJ'

,_ eilh,'r all A.I{.I. ,r a Walanal)e i),', ()s¢'illt,qralfil. all (:(.rtl)minds was measur,'d I)y lin(ii! g the
I)rnRs wvr,.(lis.s¢,lv('(I and al,I)lied i,I snail Ringer anlmmt 4)f the comi)tm,d thai win,hi i)r¢)duceIhe

dir,','ily I(, Ill,. I);,Ih. (:f'l·l;iill (Ir,lffs had [lt.,il Io lie sallie degree of ext:ilati¢)n/del)olarizalion as a
· _ (liss.lw'd i,,arid andIh,'n neutralized wid_ ;fiknli. standard dose of 5-1lT. I'o((.ncy in exl)r('._qedits

Tis,' Gfih,whl_ cm,q,(_tm(ls were used: .5-hydroxy- Ihe eClUil)Otenl molar ratio, i.e., Ihe ralio:

ll yl)lamin,. ,'rem,hi,,,' sulphaie, tryl)lar,fiiw-Ii(;I. Amount of comp.,,,d (lime,les}
lyramine hy(h',.'hl.rich' (i1.1).1I.); .Rr-melhyllrypt- Amount of 5-11T (ninnies)
amine. (l-nl,'lhyllrYl_hmline. 5-m('lhoxygramine, i)r¢_ucing Ihe same degree of exeilationJdf'l)¢)lari-
I,-yl)l,)l)hol (R. I{lnam,'l)' .N-me(hyl-5-hyd,'()xy- zatl¢)n.

Iryplannn(' ¢)xalale (Aldri('h); .Ar-acetyl-5 ' R F.._U I.TH
hydroxylryl)t:.nl.e (Si_ma) ;6-hydroxylryptamine
(ll:ls.4e): 5-mellmxylryl,lamine. m{'lalonin..Ar.N - Two groups of cells were used in carrying
di...ihyllryl.amine Ifioxala(e, 5-hydroxyinduh', out this study, i_)th groups were excited by

:3, ' ' ' _' .. , . .. .. s,
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^ B
LI

L

^ A

C O25nmol S-HT 5nmol 5421-_O-T

! r t tw.,_*......

4.-4.-4.--_,--q,-,bq,-_._A,4,J_._._..._,._ _ .
A 215nmoI Meiotonin

D

r ........ ,.,,_,,.. .,,r , ,,, ........

i . , b

A
5Onmol 5-C H30-T

I"m. _. Th,. ,.11_.('_ ol 5-11'1'. :')-mclhoxy_ryl)t;mfine. and melalonin (m thc ('h'c'lri('al aclivily of a
cctl in I1.' brain ,d'//eh_ ._/,e_.. A. 5 reV. d,.i.darizalion in re._lmnSe Io o.'_.5 nm(de 5-1lT. B. :1reV,
dCl-darizalion in rr_l.mS_- m 5 rmmh's 5-melhoxylryl)lamine C. 4 reV. dclmlarizalion in rc._l}OnSe lo
2s 5 m..h'._ mci;retain. D. _1reV. (h.i)olarizalion m rcslmnSe I() 5o nmoh.s .5-mcllmxylrYl)tanline. All
Iracc,_ are Ii'om I1.. samv ('ell Th,. lime Irate is in inlcrvals of _ sec(md. The acli(m i.)lcnlials were
115)InV. i_ amldilu(h.,

A B

I /i¢?f/f'/;/i'/;/!.... ,
,/l If !fl!,(
L.Ll !!!lxaX

^ O.25 nmol A 21.5 nmol

:;_' C 5-H T D Mela tonin

,., Pi _ _ /': '

^43 nmol ^ 50 nmol
.. . ,,,,....,.,,,,...:., ,

i"m. :1. - The 1'1t_'c1_of ,5'!IT, melamnin, and _)-methoxytryptamine on the eh-clrical activhy or a
· cell fi'om ih(. I)rain ofll¢lix a._per._a.A, [() reV. depolarization m respnnse to o.a5 nmole 5-1ri'. B, Slight

, excitation Ibllowed by inhil)ilinn in reslxmse to 2_. 5 nmoles melatonin. C, 5 mY, depolarization
:" Ibliowed by inhibition in rcslmnse lo 43 ninnies melatonin. D, 8 reV. depolarization in response to

, 5o nmoles 5-melhoxy(ryi)lamine. All Iraces are from Ihe same cell. The lime trace is in intervals o£

, _ I ,_econd. The aclion imtenlials were 75 reV. in amplitude.
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· ,_¢N. PhartNaf. 1117.2, ,_ TRYi'TAMINE ANALOGUES ON 5-ITT RECEPTORS 'il

3.hydroxylryl)lamiuc aud acetylchollne and excitation varied somewhat from cell to cell
mhil,i,_l I,y dopamine. One group of cells but was generally around 2.5-25 pmoles. In ' [
xs,Tain Iht posterior region ol·the right parietal general, a dose of ten times this value was j

_.mglion, ch)se to the I)oundary with the used as the 5-HT standard dose. A dose of t
· t

A B I

Illtllllltlllllllt trite,, i;[i![il IHI/fill/ / / //ll[_li_lllllilrflilll,utl_flllI/il / /I ' ! ;, II ! !"!il;t '::l;ii

A O.25nmol ^ 3.3 nmol

C 5+IT D Bufotenin¢

_t / tf'[?ff(ti(Iff((((( ! f; ff?ftlr/f/
A O,25nmol A 3.3 nrnol

E 5-HT F Bufotenine

.,..""'""',',.,,,v.O"., l!__.ff_fflfllff(l(ft[fff/lf(f'f/I_lt'_',,'_l,,,,,'i_,,_,,_i,_,:_,_,,,,,''iUm_,:,,,',_,_x___i[t/1tiii''",,,,,',',It,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_,..___,..,,,,.,,.,.,,l_?[Illlffi.fffff[fffl!ff!////////fl///////tff!ff',,,.,_[[[tt_ti:_,:,,?,,,.,,.,,
IS response to
)tamine. All h O.25 nmoI h 700 nmol
wntials were G 5-H T N N diCHtT

i:m. 4.--The effects of 5-HT, bulotenine, and N,N-dimethyhrypsanfine on the electrical activity of
3 cells in the brain of ltelix aspersa. A, 4 reV. depolarization in response to o._5 nmole 5-11T. B, 4 reV.
depolarization in response to 3'3 nmoles bufotenine. C, si reV. depolarization in response to o._5 nnsnh:
5-HT. D, 9 mV. depolarization in response to 3'3 nmoles bulbtenine. E, 4 mV. depoh_rization itt
response to o'_5 nmole 5-HT. F and G, Gradual 6 mV. depolarization in response tn 7oo nmoles
N,N-dimethyhryptamine. q'races A, B, C, D, E, F, and G are from the same cells· The lime trace is
in intervals of I second tbr traces A, B, E, F, and G, and in intervals of _ seconds for traces C and D.
The action potentials were 80 mV. itt amplitude for traces A and B,and 75 mV. fi)r thc other traces.

visceral ganglion. These cells include cell _, _5o pmoles gave a rapid depolarization of
shown in Fig. _ of the paper of Walker, between 5 and _o reV. (Fig. _A).
1,ambert, Woodrull, and Kerkut ([97o). The The equipotent molar ratios fi_r ea(:h :

?ivi_y of a second group of cells was in the posterior compound tested wcra determined as des-
· B, Slight visceral ganglion, close to the boundary with scribed in the Methods section and are shown

,olarization the right parietal ganglion. These cells in- in Table I. As can be seen from Table I, any
'f'$f)ols.'_e to

ntervals of elude cell ]6 of the same figure. The thres- substitution on the basic 5-HT molecule
hold concentration for 5-hydroxytryptamine decreased the potency of the compound.

Bli_LI91t'_tJUE
{2Il GI:/%I_Vf 4

· . _ , . _' , ,'-4
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_2' WAI,K}';R ANi) W()Oi)RI_FF {'7,01tip.._'t'll. l¥1ctt'mac.

i; .%ul,_lituti,m ,,1' a mclhyl group (m thc 0t traces C and D; Fig. ,_, trace C). Thc
' ' Cltl'bOII (}1' Iht' sill,: chain ,Pr on tile terminal equip,,tcnt molar ratio of racial,mtn co,n-

,litro._c,i had tilt: h-ast cJlkct on activity; pared to 5-1-1'I' is over '.}ooo. .V.\cctyl- 5-
¢z-mcthyl-5-hydroxytryptanline in some cases hyd,'oxytryptamine had a similar clli'ct Io

· was equipment with 5-lit (Fig. lB) bt, t was mclatonin on snail neurons, with an equi- t
genc,'ally slightly less potent (1"_8. IF). The potent molar ratio of 713o. In ;t Ibw expert- i
Ibrm ol' the excilation and the duration was ments the cells I_tiled to respoml to either 7

A

I / !((// !I/// /! // //f/
; . ;;; : + ; , .
t i ; i . . . i

Ao.25nmol 5-HT

B

, I I I I / ,' / I I f,' ', I

/

3SOnmol Psilocybin
C D

I I / I /I "/,'i/l/,, /I !I 1/111;/,/,f//!l/f,

, , I lc ' , i , , ,ti, r .

A
O.25nmol .5-HT O._'5nmol 5-HT

i"l(;. 5. Thc ('libels iii' 5-HT and psilocyl)in on thc ch'c'tri('al a('liVily iI, f' ;i ('ell I¥(.u thc I.'ain o1'

//dix aV,cr_a. A, 4 reV. dcp(darizalion iii rcsl)Onsc to o"25 nm(dc 5-1 IT. B, (;ra(hlal 2 reV. (Icpoh.'iza-
lion iii rcsponsc to 35o nmoh-s psilocylfin. C, Partial Ifio('k ol' Iht 5-lIT rcsl)Onsc iii Ihc Im.Scm.c (PI'
l)silocyl)in. D, 4 reV. dcl)olarizatiou iii response to o'25 nnmh, 5-11'1' ;tiler i)..ohmgcd w:tshi.g whh
ll. ingcr Io remove thc l)silocybin. Thc pr('s(.ncc of psilocylfin re(lutes Ihr resl)onsr Ill 5-11'1'. All mu:cs

· , ar(: ti'oni thr same cell. Thc time h'acc is in inlcrvals of ] sci:on(I. Thc action potcnti:ds wcrc qo reV.
_,; ' in amplitude.

- )" --,a_. the same [}ir both ('oml)ounds. (in a [_'w cells In('lalonin or to .,'_,'kacclyl-r)-hydroxylryllt-· S . .

'..' ,;¥-n,cthyl-5-hydroxytryptamine ,,vas slightly amine. These CXl)crimcnts have mit I)ccn

';'?'k'_ ' ntore potent than 5-IIT. in(:lu(h'd itt Ih(: pr(tsent slut!its, in s(imc ('dis
'_
': , Thc rcplaccnwnt of thc hydroxyl _rou l) (m thc cxcilatory rcsl)(msc I() mclalonin was- . .t , ,

';;"' i tit(: indole nt,t'leus I)y a methoxy gtc)up fi)Ih)wed I)y a lwri,id iii' inhilfi_io, (l"_t/. 3,
'-_ reduced lit(: potency of thc conq)m,nd I)y Iraces B anti C). This inhibitory cll}'cl was?..... - .

,,. ,, over om' hundredlbld (Table !). In Fig. _ als() shown to a lesser cxtcn! in thi,i cell I)y
:4' traces g and D show lite resi)onsc of a cell to 5-nr'thr)xytryplaminc (Ira('{' D). Ill this cell

,::,: 5 nmoh-s and 5omnolcs respectivcly ol' 5' theadditionol'5-11Tprodm'cdonlycxcitali(m
,' ntethoxytryptami,te. Thc addilion nF an (trace Al. (in some occasions Ihe cxcilamry

: acetyl group lo thc terminal nitrogen of Ihe response lo 5-I ri' was Ibllowed by an inhil)i-
· side chain of 5-ntethoxytryptamine lhrther tory phase. The removal of thc hydroxyl

reduced thc potency of lite compound (Fig. I, group from 5-}IT rendered Ihe coml)¢n,n(I an'%

, p

i :

,q, ( , ' ', 2' N,

· . . -. .'-. (.
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'e' CL Tll,· .s,t._g,,,ist ,)1'5-1lT. At high concentrations more potent than ._',.V-dimcthyhrypta,uine !I
.Ih,fin com- ,_l,.mlitlc isthilliled ('ell activity. (Table 1) but are still over a thousand times iii
·_".\,'e_yl-.-,. Addition of 2 methyl groups to the ter- less potent than 5-HT. The onset of the Iii

l,u' cliO'ct h_ minal nill',gen of the side chain also reduced actions of both compounds Was slow (Fig. 5,
tit an equi. d,' I'm·n('Y of tile COml)onnd. For example, trace B; Fig. 6, trace B) and their actions very
s fi'w CXl,.r i. l,ulbwnine (F(¢. 4, traces B and D) was less long lasting· In the presence of psilocybin
_tl io eidwr i,m.t, dian 5-H·l ', the equipotent molar ratio the response to 5-HT was reduced (Fig. 5,

A

ti_t/:{//!,'f,' I / I 11 I!!ll! I !
r"r'r_ ';' i_ ' t [ ' ; f [_tJ t !

,:_:,: i _ Jif il , r t
, i j _ I ! i ' L i m i i :

B O. 25 nmol 5-HT

/I //// / I///////////////////////'/////,, _ ',' '", ;I ,t,, ; 'ir _
r

A
C 5OO nmoI Psilocin i

///// :'1I/'/if / ' t /'lti/?I'/I/_//Iflq/l////'t// i',, I/l!III//!iii///' I!/,//I,II,,/ (I t,I1/, ,, I,
A

O.25nmol 5'-HT

he I),'ain of lqo. 6·--The effects of 5-HT and psilocin on the eh'ctricai aclivity of a cell J'rollt lite brain .f Ildi.¥
d_·l_olhriza- aspersa. A, 6 mV. depolarization in response to 0'25 nmole 5-1t'i ·. 8, Gradual 3 reV. del)olariza(i¢),
presence of in response to 5oo nmoles psilocin. C, 3 mV. depolarization in response to o.'% mnole 5-ti'i' in the
ashlrig wilh presence of 500 nmoles psilocin. Psilocin reduces the response to 5-HT. All traces are from Ihe s:,tnt.
· All ,'aces cell. The time trace is in intervals of, second. The action potentials were 85 inV. in amplitude.
'('re 90 reV.

for this compound being 45.6. However, the trace C). Similarly, psih)cin reduced ti,:

roxylrypt- addition of methyl groups to the terminal response to 5-HT (1"(¢. 6, trace C). ()n
n(it heen nitrogen of thc side chain of tryptamine did washing off the psiiocybin tile 5-HT respt)nse

some ('ells result in a compound with some agonist fully returned (lrig. 5, trace D). Addition of
lonin was activity (Fig. 4, traces F and G). an extra hydroxyl group on tile 6 position of

u (I"_¢. 3, JV,_-Dimethyttryptamine is, however, the indole nucleus reduced the potency and
cliP,ct was i more than ten thousand times less potent than sometimes resulted in a biphasic response:

tis cell I)y : 5-H'F. At the doses required for agonist excitation followed by inhibition (Fig. 7,
n Illis cell activity the action of this compound was very traces B, D, and ' E). The presence of
('xcitation difficult to reverse, the cell remaining de- a hydroxyl group on position (i in the absence

,'xcitalory polarized. Moving the hydroxyl group to a of a hydroxyl group on position 5 resulted in
;_ninhibi- different position on the indole nucleus also the reversal of action of the compound.

hydroxyl resulted in a striking loss of 5-HT-like 6-HT hypcrpolarized the cell membrane
I)o,lid an activity. Both psilocin and psilcybin were potential and inhibited cell activity (Fig. 8,

.... _, , , , _ iv'./,.I
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Irac_,sC. D. and E. 'l'herc wa_ n. inclicadon _trip (Barlow and Khal_. 195.(Ia b: \';ule.
(_1'a._ _'xcimu_ry idla,_e wilh lhi_ compound, f,q59), guinea-pile ileum (Berlaccini and

,\ mnilber of' _llH'r c(_nipo,,nds rcJah'd to Z,amboni, [()6x i. rabbit car (]_crtaccini arid
5-11'1' w_'rc, als. I('slt'(l bill %vt're alnlosl Zamlxmi. ,()(il), tfi'lixheart (Bcrlaccini a,ld
emircly (h'w_id ol'excilatory agoni.sl activity. Zaml)oni, 1061), Merce,aria (lt',ux) heart

'l'h_'sc Cmnl)m,,l(I s included: .Vmcthyl- ((;reenberg, 196o), Tapex heart ((',bong and
Irypuunine. Iryplanline, 5-hydroxyindole. Phillis, 1965) , and the cat ilHi.'rior mesenteric

A B

/ t I I f / , ,,,;;
' f , ,,';,i/,,_'ll ltll_,f! ' f f ,'I/I

A 25 pmol 5-HT A 44 nmol

C 5.&-HT

/ I fl _ ' f"" /l';."/,'/l"l/t _''' till'II , I ,_
,_ ! I "'"_ il_i/_1 "_' '_ :, '

A 0.25nmol S-HI

D E
I ' / ' Il,fl , I -

A4.4 nmol 5,6-H T A44nmnl q/.,4-1T :J

1"1(;.7. The ('ll_'('ls of _-IIT and '_.G-dlhyd '.xyh. vl)l , i,.. o_l the d_'('lri(';d ;i(.livll F (_1'_cells li'_.n ,.
(he hrain ()l'!ldi_ .._/_rr._a.A. l; mM. (h.t)_darizali_.l in re.sl)(m.seI. _-_imioh.,s 5-1IT. B..I reV. (h.l.d..l,.iza. [
uon i. r(.sl).,_s(, lO 4,l nmoh's 5 6'dihydroxylrVl)tamine C, Il reV. del).la,.izali.,_ ,u r,..Sl.,.s,. I. ()".L5
nmoh._ 5)-Ii'1'. D. Thr(.shold excilalorv resl)(;nse to 4'4 nmoe.s 5,6-dihvdro×vh._l_h,mi._, ' E.
del)olal'izalio. Ibllowcd I)y sliqhl i.hil)iiion i,, re._p(.i._eI. 't4 llnlol'_.s5,6-(Jihych:.xytryllhl.:i.:. ' 2 llIV.· 'l 'l'il('("N

A. B. C, D. and E al'l, jl'oln Ihe s_llll_, cell. The !illlc Ira('_. _s ill inlm'vals .f I ._{'roll(I. '1h_' ;t(:li_)ll· I.)h'nlials were 8o reV. in anq)lim(h-.

· 5'hy(h'oxyit_dolyla('elic acid, .5-methoxy- ganglion ((;yermek and I_il_(ller, I._fi_). 'l'he
· , gramine, lyseric acid (li('dlylanfide, u-med_vl- stru('iural r('guiremttnt,s liar d,e 5'lit rec.(,i).

":" Iryl)lamin(" .r')'methyllry'l)lamine, tryplol)h;)l, lorn of Il u.ss.('s (.o_],l)ih.(I Ii'om lhe above
.. In a fi'w prcl)aralions single large doses o1' work, together wilh the r('.suhs I_'om Ihe

.some of Ih('sc COml)Oun(ls son]clinics resulted present sludy, ar(; summarized i, 7}_t_/_ 1I.
_' in a slight excitalion oF thc cell. In general only (,Oml)(,,n(ls thai haw. been

lesled in the pre,s('nl sludy hay(' been
I)IS(:USSION included in this labh..

Slrucun'e.-aclivity sit,dies fi)r 5-HT and
u'yptamH_e receptors have been carried out '-['R¥1'TAMINE

by a numl)er of investigator.s; for example, It can be seen From 7-_fih,I! Ihal in sew'ral
rat ulerus (Barlow and Khan, _959a, b; tissues (fo,' example, rabbi_ ear. ,'_!tr_,nrin

Bt'r_accini and Zamboni. _96_), rat stomach heart, Tnp_._ hearl, and ilHix heart)

,:'. !:' '. - ...... :

·_ . ,. ,

. . , :_ ,.. :,: -.: .._



._'( '. ] ".4; '..: ._17'2. _ TR%'I"I'AMINI'_ ANAI,O(}UES ON 5-1['1' RF. GF, i'T¢)RS '.]5

,,a b: \'a':_,. U.Xlmmlhu' i_ a ImlCnl agmlis! ol'5-llT, being studies on tile relative potencies ol'anlhu's on

rl._,-,., at,,i .ll_)lll Ich lilnr,sIm I).lcnt than 5-ttT. ccrcl)ralcorticalcellsKrnicvicandi'hillis
et.s,, ;:.i ,s:,d I'rxlmmfim' w,,ul<l als,) al,i)car ,,, I)c al)oilt (19(5:3), als() iq_plying compounds I)y ionto-
'tta_ _ llil a:_tJ les lilacs h'ss I)l_lcnt limn 5-1 IT in dec,'caqng phorctic in.jcction, Ibuncl that tryptaminc wa.; 1

l)_.l, brai! Iht tom' of the catch muscle of .,lnndnnla cquipotent with 5-ITT as att inhibitory agent.
('h,,ns: ami _,'4alanki lind i.abos, 1969). ()n Helix neurons However, thcsc experiments were perlbrmed '

_! ale',enteric u._ iHitlnine is devoid oFany excitatory activity on animals under barlfituratc anaesthesia and !

A B
It[rtl r t'l I Itlllllt/I H ' ' Il'lit , '"?',,t ,

!,//////,,'ffiiiiff//f//
'm / / _ / ! / F ' ' h, , _1',l,l/I/ ,t / ...., , _'

, , I, m,l_ ' ' 1! ' , , m _1 , , ' I,]
's i' , 's_ h ,il'iii , ]! '1' k; * ! m'i _ ' :' : ' _ii.,,]'1"iiI , 'i'

A2$Ps.__i/ AO. 2$nmo'C D 5-HT

',"':_;,','/ ..... ' 'fl ; : ,'I/lilt. i_'!!_lt! 'f' "f i/ ,;';! ,,_..' i' , , : [ r _ t [_;j, ,,'/,[1';; : J ;" ,'
::!, _il ,_! ' _' : ; ,.' '' ''tli

A5.7 nmol AS 7nmol
E 6-H T 6-H T

'! "" _ ,,/ /!1 f

LU'3JJ_A5-70_'nmol 6-H T

calls Ii'om I,',.. 8. Thc efi_tcls of 5-lIT and 6-1IT on the eh'clrical acliVily of a cell from Ihe b,'ain .f IMiv
· dcpo!a, iza- aq_er.sa.A, Th,'eshold response Io _5 pmoles .5-1IT. B, 6 mY. depolarizalion in respon.seIo o"_5 nmoh.
.nsc m o._5 5-liT. C, Threshold '_ reV. hyl>erpolarization itt rcslmnSe to 5'7 nmoh's 6-11'1'. D, 8 mM. hyl.'r-
'. E. _ reV. polarization in response to 57 nmoles 6-}i'i'. E, ,_ mV. hylx.rlxdariza6on in resl_ons,' I. 57° ,,re,des
dm.. Traces 6-11T. All traces are from the same cell. The lime trace is in intervals of _ second. The action i,m.nlials
'lhe action were Bo reV. in amplitude.

and is, in Ih.ct, a Fairly potent and rapidly this anacslhelic has I)een shown It) I)l.ck ,he
96_). The actingantagonlstofs-llT (Gcrschenlbldand excitatory action of 5-11'i' (l_b)l),.rls and

!IT rccep- Stcla. ni, ,966). At high concentrations trypt- Straughan, ,!)67). Krnjcvic and Phillis
dm above amine in fi_,ct inhibits cell activity (Walker fimnd only inhil)itory clli:cts t. anal,g,,cs ,F
Ii'om the and Woodrull, ,97_). ']'lie only other tissue tryptatnine. It would be interesting t,, repeal

I Table 1I. in Table 11 in which tryptamine has little if a structure-activity study ot' mammalian
have been any activity is the cat inferior mesenteric neurons, where recently 5-1ri' has I,e,m

ave been ganglion ((;yermek and Bindlcr, _9(;_); shown to be excitatory (Roberts and
ahh,mgh Curtis and Davis (,96_), using the Straughan, _,967; 'ih,akes, I_radley, Briggs,
technique of iontophorctic injection, lbund and l)ray, _97o).
that tryptamine was much Icss active corn-

in several pared to 5-1IT in depressing orthodromic _t'NIETIIYI"5-tlYDROXYTRYI'TAMINI_'

Merrenaria excitation of lateral gcniculate ncurons by The addition of a methyl group on the _t
:x heart) volleys in the optic nerve of the cat. In their carbon of the side chain produced only ts

t'
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W

·' ,;_ ; ; _ slight reduction in potcncy on snail neuron_.
- = =" '"' '_" This finding is in agreement with results fronl

.. _ -.. _. .- - - = :_.,7-._ manyother tissues _vhcrccL-methyl-B-hydroxy-
:: ;<. _ ._. v-._ tryptamine is approximately equipotent with
,! 5-HT. In fact, (;reenberg (196o) fimnd u-

· ' _ .. ',."'_ '"" :-7.-_ - _,w._':. ":5,- ,r._ ,: :_ ,- methvl-5-hvdr-xvtrvptamh_e..... to be ,,ix times
_ r ' ' , _ 4_ ._ _. :, a - -_ less potent on Alerccnaria heart compared

.,, '. ' '- with 5-HT. 'l'his value agrec_ ('l.selv with
:/ ;., _ z ...... the value of 6' 7 for Helix m'urons. It is

: _ dillicuh to account fi_r the relative inactivity
·,5 .= ' · '

:. _ 3; < _'-_ -L" - " ,_ _ ' '_ of this compound in stimulating thc cat t_'." : _' = - inlbrior me)enteric ganglion wlwre it is Iix'('
s: ' "_ _ ...... hundred times h-ss p,tcnt than 5-lIT.

·_ :' _ Furlher addititm or substitution ti.cs seriously

7 _ _ - c, _ ;.;5 6 _ reduce potency on snail re'ur.ns.
" 5 32: - -

"'" (1- 'TFIIYI.TRYI'TAMINIS

', , _- 'I'll(: inq_ortant r.h' .f' tilt' hvth'llxvl group
4% ;' '- '/ _ [ ' '

;" _ .2 i 7" ¢)n tilt: 5) positit)n ¢(1' Ilw in(h,h' mwh-us lil,-

_ ,, ,'.t, _ .:._ ; T_. - _ 2 i e, { - _ ?, a a _ o activity can ch'arb,' iw seen I)v comparing theo _' ,.;_] o,., ¢. ,
'_ ,.3 ,; p.tcncic's ill' u-nwlhvhryl_taminc, wiHi of
¢4

._ mcthyl-5-hydr, xytrypmmim' ('i'bb' !1). The
h)ss of thc hv(Ir, xvl gr,.u I) r,'thwes lilt'

< , 'o ..t- :'_ _0 , ·

_' - e,- z,_ { l'_ a('tivity in 5 tissues: rat ulerus, gu)re'a-pig.,. Z - ih'mn, raid)it ear, an(I //,'Iix heart and
: _ '1' ll('tlrtl(IS; II'¢)III o(le 1¢) [(:il iii(leS ](',',is a('tive

.. _ tlum 5-lIT t. a c-mi))cie I.ss .f activity.

' . ..z _ _ - a :_v-.a :-" ,-. ,_ ;r,_,ne, ,n ()nly on thc rat stomach ami A!rnenaria
_... ,' a _ _ heart has (l-mcthyhrylltaolinc a,ly 5-11T-like

'ii.:','., _. at:tivily.

; ' ," _ 'F, ,.. ._'LMI:TIIYI,'5-1IYIIR()XYTRYI'T/_MINE

'"'" a _ ._ - o_0 o ,-%-_o_o_ I _. o (h,m-rally d.' acldili,m ofa mvthyl groupla. OD

.., ._. e_ ' Io Ihe terminal nilr.gcn of 5-11'1' ilas a {¢. , ,

l_: ':'lb' _ 0 sinlilar efli:cl lo thai of adding a methyl I', t_ [

,, .','f? _ grin, I) lo the (t carl)on of the si(h' chain j

,.,' _ _ -_.- o-_ ,*g _o- I °m° (Tab/ell). Thcrcis,,ncn.ficcalficcxccpti.n:
r' :_41 q' Z _'';5 - - . m Iii(: cat inli:rior mcsemeric ganglion, where
, 7," ';:. o .N'-melhyl-s-hydroxylryptamine is al)proxi-

'{ ' ' ' l' : J _< mately cquipotcnt with 5-1 IT while ..-melhyl-

'' f ' L P : fi '''4 ': _ _ 5-hydroxytryptamine is five Immh'ed tithes

_..', 0 c .=- less potent.

......_....._' _"q, I n_ _ C ,N'-METilYI,TRYi'TAMINI.;

'_ _ v _' _' '_ _ v _ The iml)ortance of thc hydroxyl group is
.._ _ = .X_>.- ,: = =m 'E z' c _,_ _'_ '_ '_ again enlphasized by c-mi)ar'lng the p.lencies
t_ _. _ E 'E_,.,_E z._?'_ ._ ._ of .N'-methyhryplan,ine anti ._%nclhyl- 5-

o _ _._,_..=_ _ ,_
0 C.'_ _ _- , >. _' _' C,' _' hydroxytryptamine. Rcmovalofthehydroxyl

.¢'._= . .-.- .- .. _ ,z c_,'' ,n C _ _o . . =,... group reduces the potency by a Iitctt,r ranging
0 _ -',,',,-. ,.,'_- _ 0 r' 0 __ 0

_ ._ _ '= '= _ _ _ o _ ._ '_,_ [Yom ten to a hundred. When added in high
._ ' _ _ .-,,, 4.,_.; ._._-l a. ..... o .. ,---_-_, __ doses to snail neurons this compound pro-
;_ _'_,,'.5,'r,"_ :_,_;.u._._
,,-,I-,'_:' c:".', _', m ,',' ,_,' .s._' _. t_ duces a slight excitation Imf the potency

,.. , ..

: ' ' '; '::' ' ':'t

: , . o ,_. , . , _ , . _; x',,.] I[
- ., . - , _j 4t.



- 7_c.. i'h,..._,. 19T:, 3 TRYPTAMINEANALOGUESON 5-HT RECEPTORS '.{7

hU{ m'uron,. ,ath, would be more than Eoo,ooo compared group rcsults itl a one-hundred-and-twemv-
re_uh,, tf'_m_ _itl_ 5-1 IT. fold drop in potcncy on snail neurons. 'l'l_is

1-:5-hxd,',xx. is similar to the situation in thc cat inli'rior

qm,-,, w_lh Ih'l.O'rl':NINJ': ('\'"'_';'i)mI::rHVL'5'HVDrOXV' mesenteric ganglion, where 5-methoxytrypt-
_,_ tbuml u- ,.rvm'..XSnNl:) amine is three-hundred-and-twenty times less
I}c ,ix timc_ Ih,lotenine is Ibrty-tivc times less potent potent than 5-HT. 'On many other tissues it
t compared th.m 5-11T on snail neurons. From Table 1I is approximately ten times less potent than
cio,ely with ii can be seen that the snail neuron 54IT 5-lit. In one tissue, the snail heart, 5-
ron_. It is ,.cccptor is the least reactive to Imt0tenine. methoxytryptamine is twice &s l_tent as
'cina, tivi_v t)n smnc tissues (Ibr example, cat ganglion 5-HT. This compound is cquipotent with
ag tin' cat and 'lape.r heart) it is equipotent with 5-HT, Imlbtenine as a depressor of activity iq the
rc il is tix c xvhih' on the Alercenaria heart I)utbtenine is lateral geniculate (Curtis and i)avis, 1!}6'2).
_,m 5-1lt. about tit'ty times more potent than 5-HT. 5-Mcthoxytryptamine hit_ been shown to be
u's _cri,,tMv i'hillis and 'Felwcis (1967) lbund that bufo- present in the nervous system (Maickei and

tenine was more powcrlul than 5-Itt as a Miller, t968 ).
depressant of the liring of thalamic neurons,
dumgh it is less potent than 5-lit as a NIEI.^TONIN (.V.\t:I.;TYI.-B-MI.,TIIOXYTRYi,T-

oxvl gr-up depressor agent in the lateral geniculate AMINE)

tmclcus liu- kC;re'tis and Davis, 196a ). It is cquipotent This compound occurs nalm-ally in the
q)aring the wifil 5-11T as an excitant of thc heart oflhe vertebrate pineal ghmd (i.erner, Ca_e,

with u- lamellil)ranch Tapes ( (;hong and Phillis, iq65). Takahashi, l,ce, and Niori, iq58 ) ami is a
/,' 11_. The lhdbtenine is of interest since it occurs natur- polenl agent Ibr lightening Ii'ag skin by
dm'es the ally in a ne, tuber ofanimals; in, l})r cxaml)le, acting on the mclanocytes. It h;t_ lillh' or m)
g,im-a-pig the skin of several amphihians (l';rspamcr, 5-11T-like activity on most of the tissm's
'wart and x96x ). ltowcver, there is no evidence that tested ('Fable II). 1½erhtccini and Za,,d,,ni I'
h'ss active it occurs in the nervous system or that it (l.q6[) Ibund thai nlelatonin had no clli'clT ac6vitv.
·%[rrccnaria might act ;ts a neurotransmitter agent, on the rat uterns or guinea-pig ih'u,n. It

does haw' slight aclivily ¢}u thc ralfifil car,
5-HT-like .V,._.I)iMi.;TiiYi.TR¥i,TAMiNi.; ill the lateral genicuhtle ((Itu'lis and I)avis,

The loss of the hydroxyl group on the ,5 t qti_t), and on snail neurons. Even itl high
position of In,tiro'nine reduces lite potency doses tnelalonin rarely In'odm'ed it rapid

hyl group Ii'om 't5 to less Ihan lo,noG compared with depolarization cfi'the snail neuron n.'nll)ra,m
H' has a 5-itt on snail neurons. It is dillicuh to l)otential lint only increased Ihe firing ral(',

a methyl estimate an accurate potency value for this which resuhed in a slight dclmhu'izalim_.
de chain compound as when it is given at high doses dV-Acetyl-5-hydroxytryptamine had a similar

xception: it slowly causes depolarization of the mem- effect to melalcmin on snail neurons. This
,n, where I)rane potential with an indrease in cell indicates the imporlance Gl'an unst,bstituted

approxi- firing-rate. This acceleration is dillicuh'to terminal nitrogen on thc side chain.
t-methyl- reverse. From Table 11 it can be seen that in
·ed limes most other tissues this compound is consider- PStLOCINAND PStt.¢mYmN (.;V,.N'-I)iml.;TllW,-,i.-

ablyless potent titan Imlbtenine; for example, }tv_roxv'ravt,v^mlnE AND 'rem !'.OsP,aTJ.;
five hundred times less potent on Mercenaria I)I.;RIVATIVF)
heart. This compound is a very weak agonist Changing thc position of the hydroxyl

grottp is of 5-1lT in the lateral geniculate (Curtis and group from the 5 to the 4 position generally
:),,tencies Davis, 1962 ). However, N,N-dimethyhrypt- results in only a slight loss of l>Otcm:y ('l_tb/e
ucthyl- 5- amine is only three times less potent than !I). However, on the cat inli:rior m('senteric
hydroxyl bufotenine on the rabbit ear. ganglion 4-hydroxytryptamim: is inactive.
· ranging In contrast, it is more potent than 5-1 IT in
lin high ,_-_IFT!IOXYTRYI'TAM1NE the lateral geniculate (Curtis attd l)avis,
md pro- Substitution of the hydroxyl group on the x962 ). Since there are certain similarities
potency 5 position of the indole nucleus by a methoxy between the 5-HT receptor on the cat

t
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r inli'ri.r mcscnteric gauglion ami tile snail crllslaceiln hcarts, in Rcm'rd, 6-h.xdroxy-
, ncEH'(,I 5-1 I'1' rcccl)t(,', il would be inleresting tryptaEiEine mimics 5-1 IT Init is Il'ss pi)tent.

to lest the ('Jif'ct (4' this comp(rand on snail (In the rill al. el'liS lind tilt' .Kuinea-pig ih'uln

nvuE'ons. Both psilocin and psilocyliin are it is iuactive, which is ofilE{cresl its tryptamim'
r('latlvcly hlaclive on snail neurous and never has some 5-1 IT-like activity ou these tissues.
I)ro(hwc il rapid depolarization of Ihe nlem- On both the Tapes alld !tcli.v helu'ts (i-

.(; branc potential but only a slow depolarization hvdroxytrvptamine is only sliglnh' h'ss polenl

._;; which is very cli{licuh to reverse, l towever, lhatl tryptnmine. 6-1 lydroxytrylitlnnine has

.. /; both co,npounds appear to act on ,5-It'1' been shown to be present in heart exlrilcls Of· _ '%%*' ._" :' rcccl)lors, since in the prcsence of either the crab Carcinus mm'nas and is about ten

· ' ; , '{ conq)mmd file .5'1t'1' response is reduced, times nlore polenl than 5-11T ;is an ext'ilanl
: ,, · .'t Structurally both psilocin and psilocyl)in are of cral) heart activity (Kcrkut and Price,

J' .'i , .;":,. simihu' to ,V,.,V-dimelhyhryptamine, except '9lq). In the tnanlnlilliiln central in'rv(lus
,, tin' the addition of the hydroxyl group on system Krnievie and Philli_ (1()63) Iound

. ,{ the 4 position. If the l)otencics of psih)cyl)in 4-hydroxytryptlmEinc, 5-1 IT, iln(I (;-hych'()xy-
, and ,V,.Vdimethyhryptanlinc arc ('omparcd tryptamine lo I)c cquipol(.nt. I)ut tEl'Ether

,'_.' ('Fable il), considerable variation can lie seen ,t.-hydroxytryptanliuc uor (i-hydroxytrypt-
.,_, I)ctwcen tissues. For example, whih' .V,..\L antin(' had any. ex('ilalorv, aclion (Ill Ihe ('ill

,' dimelhyltryptamine is active on IIotil the ganglion ((;ycrntek lind Bindh'r, Eg(;'_).
'. rabl)it car lind (?itt ganglion, psilocyl)in is Curtis a,ld i)avi_ (iq(i=) liniml their ()-

inactive. In one case---Ihe ral)l)it ear-.l.- Ilydroxytryptamine was Jess polenl while
,, hydE'oxytryptamine is Ihirly polenl, whih' it is 7-hydroxvlrvl)lillnin(_ was morE' i)otcnt tllan
/',. ina(:live on the ('ill ganglion. (:onversely, Em `5-11'1' (itl ('ells itt tilE' ('ill lateral geni('ulatc

'"" th(' snail heart and neurons l)silo(.yl)in is mwlel,s.

"'_}_." slightly more potellt compared with .\",.V Fr¢ln] th(' pr("4('lll StlldV ('('ri:lilt gvm'ral
.)

,, .._ dimclhyhryptanlinc. Both l)silocin and psihl- points concerning 5-1 IT cxchnlory rotE'liters
" cybin ;u'e more l)otenl than .,\;.\:dinlelhyl- on snail neur.ns can Il(' Ina(h'. The ;t('tioll of

tryl)tanEine on thc lal('rnl geniculate ((',urlis Iryptamin(' anah)gu('_ on snail neur(ms ('an
" and l)avis, Iqb:z), lie divided inlo lout groups:

I. 'l'ho_e which are inactivE' ils I'xcilalE,'y
5,{i-])IIIYIIROXYTRYIrI'AMINI'; AND {)-I {YIIIt(IXY- ng()nisls, and at high ('()tl('('nlr, lli()ns may

'rnvl'T^MINl.: antagonize the al'lion of 5'1 I'1'; Il,' cxam])ll',
Both lllese compounds cause inhil)ition of Iryl)iaminc.

the activity of snail neurons. The dE- =. 'l'h¢)se whi('h mimic 5-11'1' itl II,'i,' ,n-ch''!

·,..4_._ hydroxytryplan]ine analogue causes ('Ether el'action fi)r ('Xamllh', ,-melhyl-5-hych'oxy-

' excilation or inhil)idon, or I)mh, depending tryl)tamine , .;V-melhyl-5-hydrEtxylryl)lamine ,
on the preparation and on the clew. of the I)ulolenine, 5-Enelhoxylryplamine.

'.: compound. ()n some preparations it was 3' Thosewhi(:h i)ro(hwca slowdel)olnriza-
dew)id of activily. 6-Hydroxytryptamine teen when applied al high dosE's and increase

., always inhil)ited cell activity and highE-r thc action potential frequcm'y; Iht exami)h: ,
, .-', doses hyperpohlrized thc nleml)rane potential, psilocin, psilocybin, .N',.N'-dimelhyh ryl)l;mline ,

These cells are also inhil)itcd I)y dopanline v_5-Enelhyhryptaminc, ¢l-mclllyhrylitamine.
and it is l)ossil)le that G-hydroxytryptamine is These also de.sensitize the m¢:ml)r;,ne lED

' '' .5i imeracling with die dopamine receptor. ,5-] lT.I

" ]"urtllcr exl)erimcnts are required to deter- 4. Those which inhil)il cell activity and
" ¥i mine thc sile of action of this compound, and hyl)erpolarize, the mvml)rane pol('nlial; lot

, _'_,"' oftryptamine. Tilere have been t_w ol)serva- example, G-hydroxytryptamine, tryl)tamine_
.' :..:,"_ teens on thc potency of 5,6-dihydroxytryl)t- From the prescnt study tt would ;ippcitr

· ' _'" annne on 5-HT receptors, though Carlisle that [or potent s-liT-like a(:livlty aglmists
'_ ([9G4) tbund that it was ten to one hundred should contain the Ibllowing groups:--
, times more potent than 5-HT on certain I. An indole nucleus.
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l,%'lj. I')Jl,I;ltl_l,. ¢w t_l}'.2, 3 'I'RYit'I'AI%nNE ANAi,(){;Ui;_S ON 5-1IT RI._(:I._I,T()RS .,_j{)

s,-h}dl'l,xx. .,..\ hydr.xyl g,'.u l) on the 5 p.sition. ,J(:(:Kt;.r, E.), Ill). 151 367. VOl. 3' Basel:
, less lu,h.nl. 11' ''\ sul)sliluenl oil either the terminal Birkhauscr.

(.;AI)I)UM, .J.H. (t953), ' 'l'r_ i)tanllne roi-el)tot's ',
sca-pie ih.ut,t nilt,,_cn or tit(' (t ct(ri)on ¢)1'the side chain no .7. 19tyqol., l,o,d., iI9_ :jO3 :{(JS.

t'trxl)l.lndne .e.tc.llt'r thiln one methyl group. (;,xDnt:m, .J. H., and lh(:.xrel.l,t. Z. P. (Hi-)7 _,
Ihe',e ti,',ttr,, 'Two kinds of tryptandne receptors' Br..7.

't ]It'.Il'iS Ii. Si)ri.: (n(lde(J ill j)roofslngc) P/tarmac., x2,, 323-3':8.

Ix h',', I_cH(,tlt Recently a Saml)le ol'4-I IT has been tested G^R.VI"t'INI, S., and Stl(JRt c, l ). A. (t()(;I{), ' liio-
lo_ical rob' of indolealkylamin(, derivatives ', iii

plalHinc h.l_. ilit //,'Iix a.vpcr.lan('llrons. This cOillpound Tx'ils ,Idca,ccs i, Pharmacolt&gr (ed. (;,\r,XIT1Nh fi., and

I't exlr. l('ts _lf {i,llll(I lo I)e eight hundred lin(es tess active SII(IRI,;, l ). ,'\.), vnl. 6;\ ired B, pp. I ,(,iii.
· ,IbOtl! I('ll conq)arcd with 5-1 IT. l,ondon: A('n(h-mic Press.

· 111 ('Nl'i(.tlt! (J..XR,VrTINI, S., and VAt,zt._t.l.[, i,. (t!)(J_'l), .%'cr,hmi,.

.lJtd itt'il'l,, X( KN ()_s\'t'EI)I;I''Mt:'NTS Amsterdam: Flse\'ier.
t'.tJ ni't'_.lHi, XX'(. iii'(- IIIosl _l'at('fi I IO Ill(' lhllowlng Ibr Riffs (JERS(:tII;,NFI;,t,I), ti. SI., and NTEt:ANI, i'_. (Ii)()()'(,

of compounds: 5 6-dihydroxytrvptanfine, I)r. Ho, ' An eh'ct,'o-physioh)gical study id' 5-1 IT re('ep-
41l_{ [;)tllld l'E'X:lS Research ]nslitnle of Menial Sciences; tors (ti' nf'tll'(itll'S ill Ihe mol\(si-an iler\'t)us

t_-llydroxy, li-hydroxylryplnn6ne, i)r. (:(n'rodi, I iasslc; psilo- system ', ,7. I'hyd,I.. Lo,d., x85_ 6ILl 7oo.
I;ltl nl'ilJt('r t'in ;(nd I)silocylfin. Sandoz; u-methyl-s-hydroxy- (Jl',RS(:ttt';NFEt,I), ti. SI., atnl .%'I'I..FANt. I'_. t l!li:"J_'_,

(lrl)xx'tt'xj)I- Iryl)tillllinr, i)r. tleinzehnan, Ul)john (:o.; ,r%_ ' l'_vidence li)r an excitatory ttilnsnlitter roh' of
f)ll l]le ('rtl ;Iccl31-3-hydr(ixyh'ylltanline, Proli'ssor l)ewhl, trsl, serlllllnin itl tnollnscnn ('(.ntrnl s3ttitl)scs', in

]1'1'. 1!II)2 l'niversily o1' Allierla. ,.Idca,ccs in I'/ta,,ac,l,t_r (rd. (;\rxl rIM, .'%..;(nd· Snort.:. P. ,,\.), vol. Ii.'\, lip. :169 ..{!l_. I,(mdOlt:
d Ih.il I,. Academic Press.

(JI..rs(:III:NI:H.I).Il. SI.. and T\('('. I,. (l!)(il),

,lcfII X'.\ih' Ri',I"F,i{I,N(:i',S ' I)harnuicolo_.ical Sl)('rilicilies of t,'m'(nleS in :lit
tOD'lIt Ihilll I{Arl.(I,,v, R. 1½., lind KIt^N, I. (l().:").{}a), ' :\('tit)lIs ch,ntrnlary n('l'Vous s3'sll'ln ' .l_}lltllt', I,,,d., 189,

J_('lli('tl ill(' oJ'sonle anah)_u¢'s o1' IrylH;-ilniil(- ¢)11Ihe is¢)lah-d t l't !l_tS.

i';1! tll('l'tts and ()ti Ihc isolah,d rltl I'ttn(hts slrip (;ri.t.,nnl..r(;, SI..J. (l!}Go). '.%lrtlrhlrl' :i('lixil.x
in _¢'1 er/i} l)l'rl)aralicnts ', Hr..7. i'harma¢'., 14, D!} IO7. r¢.lati¢lnshi I) (ii' ll'Yl)liutlin(, altalotDics on Ihe

V i'ecf, l,}l¢}l, s B.\rl.OW, Il.. Il., and KII.\N, I. (l()gl!)ll), 'Actions he;irt or I't'Htts t,t. ll't'tttltt'a ', Ill. ,7- /)hal,lac., 15_
of some analogtt¢'s ¢)1'.r')-hydroxylryl)landn¢, .n :173 3 BB-

k{.' ,lCli¢ill iii' Iht isolaled rlil tlt('rllS ;Hid Ihe rat fundus slri I) (;\t..rs(t..K, I,., an¢l Ihnlll.i.,r. I'Lf I(t)_), ' /\('Ii(illS

'iii'tillS ('_ili j)reparalions ', lit..7. Pharmac., it, lt;_') 27_;. (ii' itl(Iolr alk.xlilntini's altd alltidittl's lilt Ibc
i{F,I*,T,\CCINI:. (;., ;nld /t*,\MII()NI, I ). (lgiJl), 'Thc' illli'rior ni('Si'llll'ri(' _illil._Jitili (il' Ih(. ('ill' .7'

('x('il;tlOl'V I'(']nliV(' I)¢)l.en('y of ,rl-hydr¢)xytryl)t;nnine like /'/tarmac. ¢'xp. '11,'_., s38 , t:-O 16.I.
snl)sl;nl('('s ', ,In h_ i,I. Phurmoc,dy,. 'lhcr., 133 _ Kt,:rEtt'r, (;. ,,\.. and I'm:t,,, NI. A. (I,PiL I),

lie)lis III;IV I_]_ I_lfi. ' (:hr°nt_'i°Rraldli(' srl)aridhnl°l'cilr¢lh);Ici'ch'rn-

' ('\;.trill)l('. l{().\Kt,,s, R..J., }_I_.AI)I,I.:\', i ). B., i{rl(;(;S, i., and I()rs (6-lIT ;iltil :l liltt('ol)rl)ti(h') J'lillll (,'tlHiltll_ '1

J)K.\\', A. (1!)70), , Anlag()nisnl ()f 5-hvdr¢)xy- h,'arl ', comp. I?i,(h('m. P/(vq(,I., !,, .IS 5pt.
Jib'Jr illod(, IrYl)htntine by i,.%l) _5 itt Ihe centt:al _tcr\'¢nts KH.'Ktrr, (;. 'X.. ;(ltd _VVAI,KI..r, R..J. (If}ltl), "l'ln' i
-h\dr¢;xv- svSlelI): a p(tssihle neTirona] hasls I_')r the a(:lion ¢'ll_'('ts o1' (h'ttqs (}Il lin' IIl'tlroll('s (ti' Il,' sn;dl, t

· ' o1'I,.%i) 25 ', fir.]. Pharmac., 4o, 2o2m2111. lie/ix a_/;erla ' Comp. Iii,i/(,.re. I'hyq,l., 3, J,13 !
ypuunin(:. C,xrt,ls.,t:, I). 11. (t964) , 'The )teurnhumoral 16o.

c¢)nlrn] of hearl rate in crtlslacea ' itl Comparatiue KI,,rKU'l', (;. A., alld _:VAI.KI',r. R..J. (l!J{i2), 'Thr
_'p,dariza- _',rochemj$lry (ed. Rt(:trrt;,r, 1).), pP. 3_3 3'-,B. sPrcilic ch¢,ntical s¢'nsilivily .l'!lelj_ n¢,rw.c¢.lls ',
;j in('r¢';(se OXfin-d: Perganlon. Comp. BbJihc,t. Physiol., ?, _77 ,,lSB.

ex,tropic. Ch(iNit, (;. C.,and l)]t[i.i.ts,.J.W. (t!)6_l), ' i)harma. KI,.NjI.:VI(:, K., and I',nl.l,ts,.J. _r'. (J!JGit),' A('lio'ts
('¢)h)_ical studies on Ihe heart of ']ape.s wat/in£i: ofc¢.rlain amin¢.s on cerehral c¢)rli('al nrtn'¢)t,'s '.

"l)t;tll)Jne, a mnlhtsc of Ihe lamily Venerldae ', itr..7. Br..7. I'/tarm,¢., ao, 471 4!)o.
l_t;'lnirlc. P/_armac., 25_ 41{I 4,{)6. l,^ll)l,\W, P. P. (1,{112), 'The I)hys ¢doRi('al aclion

In'ane to G(tR'rts, lt. P,., and i)AvIS, R. (tgGa), ' i)har.na - of indnh'thyhnnine', IJioc/t¢'m. .7', 6_ 14t

cological studies upon ne(ir(ines (il' the lateral 15o.

'.'h\' ;lll(l ._eniculale n(tcleus of the cat ', Br. ,7. Pharmac., ],l.:rNl. l',, A. B., (:,\st.;, .J. It., T,\K^ll,\sltt. Y., I,H".,
]8 ,jr7 ,_4G. T. It., an(t Nhirt, _V. (t!L.38), 'lso]ali(nt o1'

_li;t]: l;,r i,i(:nt.t.:r, ()., and I;^r^ll, A. (t966), iii Ila,dlmch ntela(onin, Ih(. l)in¢'al _land I,t¢'lin' Iha! li_hh.ns
H;llllill('. der e._perime,lcllc, /'ha,m,koh,.¢ie, vol. 19: ,5' Illelanocyles ', ,7' /lin. chem. Soc., 8o t 25117.

I app¢';(r il).dro._ytr_l,ta,d,ea,dRelatedl, tdoleal_ylamines(ed. M,\,(:Kt:,t,,R. P., and Mn.Lief, i:. I'. (H_68), 'Th(.
agt,tists F,rst'Ami_.R, V.), I)P' l_D 'aS' Berlin: Springer. Ih.orimetric determination of ind()h.alkylamin¢'s

F,rsP^m.cr, V. IH)61), ' Recent research in the in brain and pineal gland ', in Advance.i in i'hnr-

: ' lield ofs-hydrnxyn'yl)tamlne and related indole- macolo_ (ed. G^r^T'rlnh S., and Snor_.:, i'. A.),
alkylamines ', in Progress in Drug Research (ed. vol. 6A, pp. 7_-77. London: Academic i'res._,
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!'llll.l.lS..J.W., and 'l'_:m,'(:[s. A. K. (]967), 'The Vo(rr, M. ([968),' Cerebral trvptannne rec¢.l_lors:
rcsl)ons('s of thai^nile neurones to iontophoretic- tl. mctional considerations '. itt ,.Idrancc._ rn

ally applied mono^mines '. 07. Pb. yffol.. Lond.. Pbarmacologr lcd. (Lxr.vr'rlxL S.. and S]]ORI.:,

]9a_ 7]5 7'15' I'. A.), vol. 6B. pp. ]¢.)-'_5' l.ondon: Academic
i_,¢m].:r'rs, M. II. T., and STrAL;(mAN. 1). W. I'ress.

(t967), ' Excitation and depression of cortical WA,.KV.R. R..J. (]968), ' lnlracclhda,' micro-

n¢'urones by 5-hydroxytryptamine ', 07. Pt_dol.. eh. ctrode recording from the brain of !lclix '. in

LMM.. ]93, '26!)-294. I£.¥periments in Pltvdoloo' and Biochemistry (ed.

Ronson..J.M.. and S'r,xc]cy, R. S. (1962), ' 5' KF, RKUT. (;. A.), vol. ]. pp. 34e-345. l,_mdon:
Iiydroxytryptanti,te ', in Recent Advance._ in Academic Press.

19tarmacology (ed. II. OBSON. j. s., and STACEY. WAI.KER. R..J., I,,\MI;FRT..J.D.G.. WOODRUFF,

R. S.). 3rd ed.. pp. i2'2-155. London: G.N.. and K_:aKv','. (;. th. (197o). 'Action

'_1 Cht]rchill. potential shape aqd li'eqtwncy ;ts criteria Ibr

S,X],XNK]..J., and L,xnos. E. (]969), ' On the rolc neurone identification m the snail. !!elix
of cholincrg c, adrcncrg c ant] tryptaminerg c a._per.m'. Comp. gen. I'harmac.. ], 4oq ,I,_5.
mechanisms in the rcgt at]on of ;t "catch" _VA].K_:R.R..J., anti Woo]muI, V. G. N. (1971),
muscle (Anodonta cygnea L.)'. Amis. Inst. biol. unpublished observations.

_: 'f}'ban.y, 36, 77-93.
,:, ']'R!':NDEI,ENBURG, U. (]957), 'The action of

- [ morphine on the sttperior cervical ganglion and
·fi' on Ihe nictitating membrane of the cat '. Br..7.

Pbarmac., 12_ 79-85. h})' II'rd Index': 5-1h'droxylryplami,w. bulb-
Vasic..J.R. (1959) , 'The relative activ,ties of te,fine, nwhttonin, psihwin, psihwylfi,t, s,mil, lie/ix

some tryptammc analogues on the isolated rat a_prrJa, receptor, .N'-,nedkvl-5-hydroxytrYl)lamine .
_ stomach strip preparation ', Br. 07. Pharmac.. a-metttyl-5'hydroxytryl)tamine. (i-hydroxylrypt-
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