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fter administration
It has been observed that under suitable investigation of thc arterial pressure effects of

xork was supported cxpcrilnental conditions, tryptamine produces serotonin and tryptamine in various animal
,lie Health Service, ,t specific desensitization of the isolated guinea- species. In order to establish a correlation between

, (in part) by the pig ileum to serotonin and vice versa. On the basis variations in indolealkylamine structure and the
gm,cng Board of the of this fnding, Gaddum (1953) suggested that corresponding cardiovascular effects, arterial
Let No. DA-49-007- in thc guinea-pigileum, serotoninand twptamine pressure responses to 4-hydroxytryptamine,
'eth Incorporated. act on the same receptors. On the other hand, dimethyltryptamine, bufotenine, psilocin and
Uer served as statis- Woollcy and Shaw 0953) have shown that by psilocybin were also studied. The effect of BAS-
ndaruk and Joyce a_ing carotid artery segments fi'om sheep, the phenol on the responses to the indolealkylamines

g and processing the tissue loses sensitivity to tryptamine but remains was determined not only on blood pressure of
responsive to scrotonin. Furthermore, by using intact animals but also on isolated organ
thc serotonin antimetabolite, 1-benzyl-2-methyl- preparations.

3ES : 5-hydroxytryptamine (BAS-phenol), the latter
[_. G.: THIS JOURNAL . investigators found that in anesthetized dogs, METHODS AND MATERIALS. Compounds. The

mt of Subjective Re- prcssor responses to serotonin could be blocked agonist drugs used were serotonin creatinine; sulfate, tryptamine hydrochloride, 4-hydroxy-
ets of Drugs, Oxford sdc('tively without affecting similar responses to tryptamine oxalate, dimethyltryptamine, bufo-
:k, 1959. lrvptaminc (Shaw and Woolley, 1957; Woolley tenine, psilocin and psilocybin. In most experi-
., GEA¥, R., SHAW,
BRUCm,D. W.: Brit. 'md Shaw, 1957). More recently, Barlow and ments, control injections of aeetylcholine bromide,

Khan (I959a) reported that on the isolated rat histamine phosphate, epinephrine bitartrate or
a, Ii. K., BRAZmR, fm,lusstrip preparation, contractions in response norepinephrine bitartrate were also given. The
?. AND TAGIURI, R.'

1. toscrotonincouldbe blockedmuch more readily dosesforallofthesedrugsareexpressedinterms
ntsofHuman Behav- by2-1)romlysergicaciddiethylamide(BOL)than of thc base.The antagonistused was 1-benzyl-
ewYork,1952.
ns, O. aND EVAaTS, those induced bv_ trvptamine._ It was, however, 2(BAS_i)henol)-methyl - 5 andhydr°xytryptalnineitsdoses are expressedhydr°chl°rideinterlus
_xiat., Chicago 77:318, :dso rcl)orted that the differentiation in antago- of the walt.

nism of serotonin and tryptamine could not be
1_. _K.: THis JOURNAL Blood p_essure recordings. Fourteen dogs, ten

demonstr'_ted in the isolated rat uterus (Barlow cats, seven rabbits and twenty4our chickens were
R, J.M. ANO BE_eHEa, and Khan, 1959a,b). In the chicken, various used in these studios. The animals were anesthe-
I 157: 1006, 1955. h'scrgic acid derivatives have also been found to tized as follows: the dogs with sodium pentobar-
kmer. 22: 639,1950.
.B.: Amer. J. Physiol. reverse arterial pressure responses to both bital (Nembutal), 30 rog/kg, intravenously; the

seretonin and tryptamine without any al)parent cats with sodium pentobarbital, 30 rog/kg, intra-
:.rika 17: 267, 1952. discrimination (Bufiag and Walaszek, 1962a). peritoneally; the rabbits with urethane, 1.2 g/kg,
3. M., GRAVn._ST_IN,
BE?.CH_R,H. I__.:THIs The difference in test objects used by the intr.q)eritoneally; and the chickens with sodium

v:u'ious investigators has been offered as an phenobarbital, 200 rog/kg, intramuscularly.
:, H. It--: Tins JOURNAL cxphmation for the divergent results which have Graphic tracings of blood pressure were made witha suitable mercury manometer from the femoral
hH.K.:THmJouaNAL I,ccn obtained (Woolley and Shaw, 1957). The artery in dogs and cats, the carotid artery in

)metr. Monogr., No. 1, pres(mt report is nminly concerned with an rabbits and the ischiadic artery in chickens. To

:ess, Chicag%1938..ps., _ Imernational Postdoctoral Research Fellow keep surgical procedures to a mininmm, drug
ASP LoNo, .: · J- of lhe National Institutes of Health, 1960-1962. injections were made into cannulae inserted in

Perm'ment Address: Department of Pharma- ipsilateral veins exposed through the same in-
cology, UE-RM Memorial Medical Center, Quezon cision; the femoral vein in cats and dogs, the ex-
(Jilv,Philippines. ternal jugular vein in rabbits and the isehiadic

2'This work was supported by U. S. Public
Health Service Senior Research Fellowship SF-72 vein in chickens. To study BAS-phenol antago-
amil{esearch Grant M-1902. nism, most of the agonist drugs were initially
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injected at 10- to 15-minute intervals and then oxygenated Tyrode's solution at 35°C in a 7-ml

repeated in gradually increasing amounts, 15 to organ bath. The rabbit ear preparation was set up.

30 minutes after the administr'_tion of varying according to the procedure described by Gaddum

doses of BAS-phenol. Blood pressure responses to and Kwiatkowski (1938), such that the height of

the dimethylated compounds were gener'dly of the tracings in the records indicates the time in-

longer duration, and in those animals in which terval between drops. The perfusion fluid used

these compounds were used the intervals of drug for thc rqbbit car was that recommended by Page

injection were :_djusted accordingly, The doses of and Green (1948). The experimental design em-

the various indolealkyl.unines used in the arterial ployed in the in vitro experiments is essentially
pressure studies are given in table 1. The closes of the same as that which is described for the blood

BAS-phenol used in the different species :(re: 2.5 p,'essure studies. Two reservoirs were used to

rog/kg in the (tog, 1 to 2 rog/kg in the cat, 0.1 to allow ._ddition or perfusion of alternate solutions,
2.0 rog/kg in the r'tbbit and 1 to 12 rog/kg in the one containing BAS-phenol. The concentrations

chicken, of BAS-phenol used were 2 to 5 ug/ml for the

In vitro procedures. The antagonistic potency of guinea-pig ileum and 2 to lO ug/ml for the rabbit

BAS-phenol on responses to serotonin and tryp- ear. Fro. 2.

tamine was tested on the isolated guinea-pig and after r
Dog, 8.

ileum -md r:d)bit e'u' preparations. For the former, RESULTS. Effects of the indolealkylamines on T, tryptan
pieces of guinea-pig ileum were suspended in blood pressure. In the dog the usual response to

serotonin was tril)hasie as described by Page

TABLE 1 (t957), consisting of an initial transient fall in

Doses (t_g/kg)of indoleatkylamines used in the pressure concurrent with slowing of the heart

blood pressure studies rate, followed by a rise and then finally a more

1)rolonged f'tll. The response to 4-hydroxytryp-

Animal Species (amine was biphasic, consisting of an initial
Indolealkylamine

Dog Cat Rabbit i Chickcn sharp droll in pressure followed by a slight but

]..... I--- momp_'olongedrisein pressure.Theresponseto
Serotonin 50-120 [ 20-40 5-20 5-25 ali the other indolealkylalnines tested, namely,

Tryptamine 125-1000 _2S-500 125-S00 75-250 tryptamine, dimethvltrvl)tamine, bufotenine,4-Hydroxytryptamine 200-300 -- -- 50-I00 ' '
Bufotenine 50-200 100-200 50-100 50.I00 psilocin and psilocybin, was predominantly

Dimethyltryptamine 250-500 I 500.1000 125-250 300-750 pressor although occasionally the major response

Psiloein 100-200 i .... 50-mo was preceded or followe'd by slight depressor Fro. 3. ]
Psiloeybin 200-400 [ -- 100-200 _ after admi:

effects. Blood pressure re¢ponses recorded in our Chicken,
tryptamin(

Hg F '-q

'4oi F_i'_.,.,_,_F.__..C-_ sas [ are repres(
IO0 L,['"""I('*_'' _'"[ _ 2.5 rog/kg

I J sl,onseto--:;:: minutes; tl

S B _L D D T S s yltryl)tami
25 50 250 250 250 250 50 25,ug/kg tration of

rem'fined

.mr ' 1
HgJ . ] SaS [ _ ]...... q injection.70 , , '_ ' _ oh_ol ! ' i! :{ '{ The usu

j 3 0 _i_..,_ ['[ ...._i_k_'"%_ 'i , '. ik_,,l 25rog/kg L , _ [ i and trvpta

L ])rJ,ularvalT E S N T S S T T N E S
125 5 80 I 250 120 80 125 250 I 5 [20jJg/kg 4-hydroxyt

Fie. 1. The effects of BAS-phenol on blood pressure responses of the anesthetized dog to the in- transient
dolealkylamines. ' injection.(

Upper tracings taken from '_ (tog, 13.2 kg, under l)entolmrbitM anesthesil_. S, serotonin; B, btffotenine; (limethyltr/

T, trvptamine; and D, dimethyltryptamlne. I,ower tracings taken from another clog, 19.5 kg, also under 1)silocvbin,pentobarbital anesthesia. E, epinephrine; and N, norepinephrine. TiInc sign.d: 1 minute.
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35°(3 .:.in _ 7-mi BAS phenol
.thru _¢a_m,', up 2.5 m§/k_
_ed by (;addmn ..... 4..- ............................
tt, ibc hei_h_ of mm
;esthetimein- Hg ,

sion fluid used 160n I_'_x "'_--_ ' *

nended by Page 140 _:_.lJ ',, k_J _ 'k'_ .... ,'"'"l'_'_"_"_ l

_t.al design e;n- 120 _-,.._. , 'i ' -"-_ l'_ l_,._r_.. V f'X
.s is essentially 100 t_ _ '_'_-,' ._'_" 'q

_dfor_heblood 80L_ 2 ';
wereusedlo [ {

.rnate solul ions, L J

4HT

$ ,_g/ml for ibc 50 500 500 50 300 500 u_/kg
fi for the raldfit

Fro. 2. Blood pressure responses of an anesthetized dog to the primary indoleMkylamines before
and after administration of BA_-phenol.

Dog, 8.6 kg, under pentobarbitM anesthesia. S, serotonin; 4HT, 4-hydroxyWyptamine; and
Yllk!/lamfT_cs o_ T, tryptamine. Time signal: 1 minute.
mai response to

.ribed by Page mmF"'-- ............... '

transient fail in 50 !',-. . .x x ./ _
_g of the hem'l; lz_;_'l "-', _,. ........ _ _ ?j,.:?}; ..... ..: .?. ¢.7.-
n finally a nxol'e ilO_i _"%'_ _AS

4-hydr°xytryl)- 100L! pnenoi

of -iiiinitial [ 6mg/kg
t)ya slightbut t

The resp(niseto [

[tested, namely, _ L .................
iii', l)ul'otpnhle,

h S Pn 4HT _, 4HT S F;n
1n'ed°¥dn:mtly 5 50 200 200 5 200 50 200,,ug

3 major resln_nse

slight depressor Fro. 3. Blood pressure responses of an anesthetized chicken to the indolealkylalnines before and
·tfter a(hninistration of BAS-phenol.

recorded in our Chicken, 1.75 kg, under phenobarbital anesthesia· A, acetylcholine; S, serotonin; 4HT, 4-hydroxy-
trypmmine; and Pn, psilocin. Time signM: 1 minute.

dogs to the different indolealk>qamines mentioned sure which was of rei'_tively long duration and

are represented in figures 1 and 2. Wifi_ regard occasionally preceded by transient vasodepres-

to thc duration of these presser effects, tho re- sion, particularly in the case of bufotenine (see

Sl)onse to tryptamine usually lasted for 2 to 3 fig. 4).

minutes; the response to bufotenine :md dimeth- In the cat, the 1)redominan[ cardiovascular

yltryptandne, 5 to tO minutes; and upon adminis- effect of serotonin observed was a fall in arterial

tration of psilocin or psilocybin, the pressure pressure. Tryptamine, on the other hand, was

,, remained elevated even 1 to 1_ hours after presser. Bufotenine elicited a biphasie response

injection, consisting of a transient fall followed by ,; rise of

The usual cardiovascular effect of serotonin greater lnagnitude and durati,,,t. The response

and tryl)t.'tmine in the chicken is an abrul)t and to dimethyltryl)tamine in the c:;t consisted of a

,-i,n't-lived fall in arterial pressure (Bufiag and sustained elevation in blood pressure lasting for

Walaszck, 1961a). As shown in figure 3, the other 8 to 10 minutes. Cardiovascular responses to the

l,rimary amine employed in the present studies, indolealkylamines in this species arc exemplified

·t-hydr,;xytryptamine, also produced a sharl) and iiifigure 5. These responses were, however, rarely
mmsient depressor effect upon intravenous purely presser or del)ressor , the major phase

ed dog to the in- injection. On the other hand, the terti';ry amines, usually being preceded or followed by a change

.in; B, bufotcnine; dimethyltryl)tamine , bufotenine, psilocin and in 1)ressure in the opposite direction.

i9.5 kg, also under psilocybin, produced an elevation of blood pres- hi the rabbit cardiovascular resl)onses to themute.
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l ,..,0 Fl ,, ! BAS 't,Ii V, i
,, . ,,_ ] phenol!i (. phenol[: !

130_r",,.... ,'H'"¢_:'":2\'V1,4 2rog/kg :' 2mg/kg \ )' t

'Fi i'¢''' l
% ' I ........ I ' bi % '

S 8 S B S B
20 100 20 lO0 20 I00 jug

mm

g ! .

_U_ t phenol '" " ............ '.
i -,,'¢,' d

7aL! 12mg/kg
i

I i ! ;{J
[.......... J _.%::,. -:v- .,i

I J i , I i 6 ' FIo. 6.S T D A S T A doleMkyla
20 250 600 lO 20 250 600 IO_g Uppert

T, trvptar
Fro. 4. The effects of BAS-phenol on blood pressure responses of the anesthetized chicken, to the uretfiane:

indoleMkylamines, tagonism.
Upper tracings taken front a chicken, 1.8 kg, under phenobarbital anesthesia. S, serotonin; and B,

bufotcninc. Lower tracings taken from another chicken, 1.9 kg, also under phenobarbital anesthesia.
T, tryptamine; D, dimethyltryptamine: and A, acetyleholine. Time signal: 1 minute.

l....... ] indolealkylamineswere even more inconsistent
!; ,','?_ |. than in the other species. The response to sero-

'_!.t<!(,_ t tonin was usually depressor, although pressor

mm

HgI

' 70 _ _. * iik' ,, , ' _ ...... ' j

_,, ,, resl)onses to this drug were observed in two of the

_, kl_'(',w-'",,_, "_..... '?,? ...... "_h rabbits used. Tryptamine was pressor; bufotenine
,o_)) .... .,,! .... :.... · I was biphasic, depressor-pressor, while dimeth-

90 L_, I yltryptamine eliciteda prolongedpressorresponse
_-_ .... ,...... , ......... , ._ occasionally preceded by a transient fall (see

250 lO0 20 500 500 40_g/k_ fig. 6).
Effects of BAS-phenol on arterial pressure Fie. 7.'

BAS-phenol 2.0 rog/kg responses to the indolealkylamines. The original atropinize(
[.......... . -- Atropin(mm , ;¢t_r,,,, observation of Woolley and Shaw (1957) con- 1.6 kg, un(

Hg l' )!"!li cerning thc serotonin specificityof BAS-phenol
1 minute.

I90
blockadein the dog wasconfirmedin the present

I',q'_'........ % studies. In figure 1, the lower tracings show the BAS-1)hen,
[ 50 h' '" '' "T'%_*f_f' ' -'7'7.2_",k_"f',SJ.'U'.U/._ ,,._'_'%'L 'm

responses of an anesthetized dog to serotonin serotonin i
110_ and tryl)taminetogether with control responses responses

! to epinephrine and noreI)inephrine, before and 1)ounds wi
r .......... . .......

_-- ' ..... ' .... ' ...... ' ' after administration of BAS-l)henoI. The record ethyktmint
S V B S r D tryl)tamim
20 250 lO0 40 500 500j_g/kq is essentially a reproduction of Woolley and

affected. 1;Shaw's findings. In addition, however, the upper
Fxo. 5. The effect of BAS-phenol on blood the arteri:

pressure responses of the anesthetized cat to the tracing in the same figure shows the responses of
indole-dkyl.mfines, another dog to the dimethylated analogues of tamine (sc.

Cat, 3.9 kg, under pentobarbital anesthesia, serotonin and trvptamine, bufotenine an(t dj- analogues,
T, trypt'mfine; B, bufotenine; S, serotonin; and · it.Moll 1,ro_
D, dlmelhyltryptaufine. Time slgnal: 1 minute, methyltryptamine, respectively. It is evident that simulate L
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mm

Hg _ I .........

90 ' ,:. ":'_i phenol J
70 ' ' ..... ' '/';:':'*' 1 125 _ug/kg ' -. J

t _ ';4

2o ,00z5025o B TD2O ,OO 25O250_g

mm

Hg _ BAS !
90 phenol I

_F A S S T T S S A
500 _OOO _ IO 20 500 IOOO lo 20 __g

Fie. 6. The effecl, of BAS-phenol on blood pressure responses of the anesthetized rabbit to the in-
dolealkyiamines.

Upper tracings taken from a rabbit., 2.9 kg, under urethane anesthesia. S, serotonin; B, bufotenine;
i c,..cken, to the T, tryptamine; and D, dimethyltryptamine. Lower tracings taken from another rabbit, 2 kg, also under

urcthane anesthesia. A, acetylcholine; control injections given to test specificity of BAS-phenol an-

erotonin; and B, tagonism. Time signal: 1 minute.
'bital anesthesia.

,,,reinco,,sisten I ?'o ]
:esponsc to sero- HO I ¢ [ ,
fithough presser 1507 ' _k-,'! , t

I

red in two of the -_ ,; ,:._'_di.j"i_' ¢Ci!'¢; _ i -_%:":,'..
essor;bufotenine '=u,_¢%v?''' ' '_'z' '' i '

, whiledin,otb- ,,Oq' L t
,nsient fall (see S S S H T T S S S S T T T a

5 IO 20 IO 125 250 5 I0 20 40 125250500 I0 ."g

arterial pressure FIG. 7. The effect of BAS-phenol on the presser response to serotonin and tryptamine in the
es. The original atropinized chicken.

At.repine sulfate, 6 nag/kg,' was injected intravenously prior to the start of the experiment. Chicken,
_aw (1957) con- 1.6 kg, under phenobarbit._l anesthesia. S, serotonin; H, histamine; and T, tryptiamine. Time signah
· of IL\S-phenol 1 minute.
ed in the 1)resent
racings show the BAS-l_hcnol antagonism is not limited only to tested..-ks shown in figure 2, the pretiominate
tog to serotonin serotonin induced responses but also extends to response to BAS-phenol is a rise in pressure,
'ontrol responses rcsl)onscs to bufotenine. The responses to corn- which in this instance is preceded by a fall. A
rine, before and potmds without any substituents other than the finding which was singularly unique for scrotonin
enol. The record cthylamine chain on thc indde nucleus, i.e., was its prolonged depressor effect in the (tog

of \Vootley and tryptamine and dimethyitryptamine, were not prctreated with BAS-phenol. Since this prolonged
affected. Furthermore, BAS-phenol also blocked dcl)ressor resl)onse can be blocked with antihis-wever, the upper

;the responses of the 'trterial pressure effects of 4-hydroxytryp- taminic drugs, the involvement of a histamine
taminc (see fig. 2) and those of its dilnethylated mediated mechanism has been suggested (Bufiagccd analogues of

(oteninc and (ii- analogues, psilocin and 1)silocybin. BAS-phenol and Walaszek, 1961b).
itself produced cardiovascular effects which In the chicken, the depressor responses elicited

It is evident that simulate those of the indole coml)ounds being by the primary amines, serotonin, tryptamine
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Blood prc,_'_zrr cffccl._ of rrlr/ou.¥ i_uhdctdl,'!lla_d_:.¥ brforc alul ufh:r (.hni_M_h'ah'ot_ uf B. 1S-phenol
4

5(/5//_ ' N/_ ('It_--CIt2--NX2
]

t{

Structure ]';fleets on Arterial Pressure

Compound Control response_ Responses after BAS-phenol

Dog Cat Rabbit Chicken l)og Cat Rabbit Chicken

Tryl)tlin]ine H Presser Presser lh'esst_r Depressor Same re- Same re- Same re- Reversed

S])()llSe :tS spollse lis si)elis(} as

control control control

Scrotonin 1{ Triphasie Depressor Dcprcs.sor I)el_ressor Purely de- Blocked Blocked Reversed

in'ti or presser
phase

c_ presser

-t-l[ydroxy- ()I{ Biphlisie - l)epressor Blocked -- -- ]{cversed

trypiamine mttjor
ph.tse

depressor

Dimethyl- H Presser Prolonged Prolonged Prolonged Sa ne re Same re- Same re- Same re-

tryptamJlle prcssor presser presser sponsc lis SpOllSe -ts Sl)onse 'ls SI)OBSC lis

control eont,rol eoni,rol control

Bufoicnine Presser Biphasic Biphasie Bil)hasie Blocked Blocked 1)cpressor Depressor

depressor depressor depressor blocked hlocked

presser presser presser

Psiloein Prolonged -- --- Prolonged Blocked ..... Same re-

presser presser sponseas
control

P,_ilocybin Prolonged -- --- Prolonged Blocked -- -- Samero-

I)tosser 1)l'o_sor s])ollso lis

- ¢
/

r, r_
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z = _ _ and 4-hydroxytryptamine, were completely were rendered pressor by 1)retreatmcnt with

i_ ,,evcrscd after the a(hninlstrat_on of lLkS-1)henol, atropine, figure tracings werei In 7 tile taken from

On the other band, the presser response to the an atropinized chicken and as previously

tertiary amines, dimethyltryptan_ine, bufotenine, reported, following atropine administration, the

IMlocin and psilocybin, was not affected by BAS- effects of serotonin and tryptamine on blood
l,hcnoi. However, whenever adepressor phase was pressure are reversed (Bufiag and Walaszek,
present in the response to the tertiary amines, 196la) and injections of these agents now produce
then BAS-phenol blocked the depressor and presser instead of thc usual depressor responses.

:mgmcntcd the presser colnponent. Thc responses Upon administration of BAS-phenol in such an
of thc chicken to the various indolealkylamines animal, presser responses to both serotonin and
before and after BAS-phenol administration are tryptamine were diminished without any per-

represented in figures 3 and 4. Since Woolley and ceptible differentiation.
Shaw's diffcrentiation between serotouin and The effects of BAS-phenol on the arterial

tryl)tamine receptors in the clog was based on a pressure responses of the cat to the indolealkyl-
selective blockade of presser responses by BAS- amines are shown in figure 5. The depressor

.z
phenol, experiments were also done on chickens responses to serotonin and bufotenine were
in which responses to serotonin and tryptamine completely blocked while the predominantly

presser ,'esponses to tryptamine and dimeth-

--_. A B C yltryptamine were not. Representativetracings

_ _ ._ _ _ _:............ for the rabbit are shown in figure 0. In this species,_' _ _ f t the administrationof BAS-phenolapparently

!:;_ _' _ ; :
!i favors the presser component of the eardio-
ir i;!I

i !t phenol S01. serotonin ,,'as depressor, as is the case in mosi;
_!ii iii: [3AS ryrode's vascular response to the indolealkylamines. When

· ¢i:-_sa,:.,=, 20mia rabbits, BAS-phenol converted the response to a
_ presser one. However, in those rabbits in which the

I

,- i t S, hi ! 'f , H ]' response to serotonin was initially presser, BAS-
a. S iH{ iT { $2H { I phenol was without any significant effect._HSIT

L I I 2 2 I Interl)retation of antagonism of BAS-phenol on
blood pressure responses of the cat and the rabbit

i.'t(;. 8. Guinea-pig ileum in 7-ml organ bath.
[ Concentrations in t,g: S1 and S2, serotonin, to the various indolealkylamines is relatively

' _ i 0.25and 0.5; H1 and H2, histamine, 0.02 and 0.04; more difficult than in the other two species
:: T1 and T2, tryptamine, 100 and 200, respectively, studied because of the highly variable nature of

Between A and B, the solution containing BAS-
phenol, 2 _,g/ml, was used. Contractions induced the responses. In the rabbit, an added complica-
by all three agonists are markedly depressed, tion is thc marked diminution in baseline pressure

'_ .
= _ _ 5 scrotonin and tryptamine being antagonized to a consistently produced by the intravenous injec-= _ greater degree than histamine. Upon doubling the

_ done, responses to histamine approximate the tion of BAS-phenol.
_ '5 k height of control contractions but serotonin and The results obtained in our blood 1)ressnre

_)-' _ tryptamine responses still remain markedly de- studies are summarized in table 2. From an
pressed. Between B and C, control Tyrode's

_ solution without any BAS-phenol was resumed, examination of the table and the data just

CONTROL BAS-phenol IO.,,ug/mi RECOVERY

t ...... .... _ _-,-,.-.:._ra
[ { i { {..m.,

·._ T S T S T S
"" ,_ 200 I0 200 10 200 I0 %ug

i '_ FIG. 9. Isolated rabbit ear._ T, tryptamine; and S, serotonin. Upon addition of BAS-phenol to the perfusion medium, responses to
both serotonin and tryptamine are depressed.
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ln'esented, the following general statements can eontributc to the diversified cardiovascular (1957) foun
' be ma(lc: (1) In all the species studied, except activities of serotonin may arbitrarily be classi- responses t

the chicken, tryptamine is a presser agent while fled under two main groups, those which increase (5-hydroxy-_
scrotonin and 4-hydroxytryptamine are pre- and those that diminish arterial pressure. Among to tryptami

dominantly depressor. (2) On comparing the the influences which wouIdelevatebIoodpressure, amidine). T]
effects of the three primary amines studied on peripheral vasoconstriction, myocardial stimula- group at pos

chicken blood pressure, larger amounts of tryp- tion and chemoreceptor stimulation have been scrotonamid
tamine than of serotonin or 4-hydroxytryp- mentioned (Page, 1957)and of these, the wide- suspect that

tamine are required in order to produce the same spread vasoconstriction induced by serotonin selective an_
degree of vasodepression. (3) In the chicken the appears to be the most important mechanism the case is:
tertiary anfines, dimethyltryptamine, bufotenine, (Reid, 1952). The mechanisms which have been antagonism

psilocin and psilocybin, possess stronger presser proposed to explain the depressor components of logues, 4-by
activity and a relatively longer duration of action the responsc to serotonin have previously been ocybin. In t]
than the other indolealkylamines studied. (4) enumerated (Bufiag and Walaszek, 1961a) and and probab]
In the dog, BAS-phcnol blocks not only serotonin they include the Bezold-Jarisch reflex, histamine blockade as
but also other compounds with hydroxy substitu- release, ganglionic blockade, and an inhibition serotonin am
ents on the indole ring whether at position 4 or of vasomotor tone, both central and peripheral, two compom
5. This ant'_gonism is not affected by dimethyla- Of these depressor mechanisms, the Bezold- arc usually (
tion of the terminal nitrogen. Jarisch effect and the release of endogenous his- In the chic_

Effects of BAS-phenol on responses of isoIoted tamine appear to be thc most, dominant and and their cf
organ preparations to serotonin and tryptamine, consistent (Page, 1958; Bufiag and Walaszek, BAS-phenol.
Figure 8 represents the responses of the guinea-pig 1961b, 1962b). Woolley an(
ileum to serot,onin and tryptamine, before, during In view of the nmltitude of variables which receptors fo_
and after addition of BAS-phenol to the bath. may be operative to a greater or lesser degree in well be extc
BAS-phenol antagonized contractions induced by any given animal, it is therefore not at all sur- rabbit but n
serotonin and tryptamine to a greater degree prising to find marked species differences in the From stm
than those due to histamine. Twenty minutes cardiovascular response to serotonin (Page and preparations,
after the removal of BAS-phenol from the bath, McCubbin, 1953; Schneider and Yonkman, than of tryl:
the gut had completely recovered insofar as its 1954). The complex pattern is even more magni- strable only i

responses to histamine were concerned, but its fled when the character of the response is and Khan, 1!
responses to serotonin and tryptamine still examined in the light of changes in chemical eat blood p
renmincd markedly depressed. Figure 9 shows the configuration of the basic indolealkylamine oxidase inhil

tracings taken from a rabbit ear preparation structure. The presence of hydroxylgroups onthe not serotonin
before, (luring and after the perfusion of the indole nucleus, as in serotonin and 4-hydroxy- enates of tl_
solution containing BAS-phenol. N'o difference tryptamine, favors depressor activity. In terms oxidase activ!
could be discerned in the antagonism of BAS- of the mechanism of action, this would imply that tryptamine t,

phenol against responses to serotonin and tryp- a hydroxyl radical on position 4 or 5 of the indole that the diffc
t'unine since both agents were blocked equally ring strengthens the compound's affinity for thc cellular diffu:
well. Our in vitro findings are in agreement with receptors conccrned with histamine release and of tryptamin
those of Gaddum (1953) and would support his the Bezold-Jariseh reflex. On the other han(1, amine oxida:
contention that thc receptors in the guinea-pig dimethylation of the terminal nitrogen, as in agents which
ileum are common to both serotonin and tryp- dimethyltryptanfinc, bufotenine, psilocin and be subject t(
tanfine. Furthermore, a similar situation al)- psilocybin, favors presser activity with the alternative pc
parently also exists in thc rabbit ear vessels, implication that dimethylation strengthens the up that the *

DIscussm._. The variability of the effects of compound's affinity for the receptors responsible both tryptam

serotonin on arterial pressure is well known and for vasoconstriction. Another effect of dimethyla- ential antago
widely documented (Page, 1958). Upon intraven- lion which is even more consistent is a prolonga- transport of
ous injection of serotonin into animals of the lion of the compound's duration of action. The across the eel';
same species, or even the same animal at different relatively longer duration of action of the dj-
periods of time, a broad spectrum of blood pres- methylated compounds has been ascribed to their
sure responses can be observed, sometimes purely greater resistance to inactivation by monoamine Studies wer.
presser or depressor, but more often a confusing oxidase (Gessner et al., 1960). BAS-l)henol
medley of both. The numerous mechanisms which In the anesthetized dog, Woolley and Shaw
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cardiovascular 0957) found that BAS-phenol blocks pressm' different animal species to various indolealkyl-
u'ily be classi- ,'esl,onscs to serotonin and serotonalnidine amines. In the dog, BAS-phenol selectively
which incre:_se (5-hydroxy-3-indoleacetamidine) but not those blocks responses to serotonin, bufotenine, 4-
essure. Among to tryl)tamine and trypta.midine (3-indoleacet- hydroxytryptamine, l)silocin and psilocybin V
bloodprcssurc, :miidine). The common presence of a hydroxyl but not those to tryptamine or dimethyltryp-
mtial sthnula- groul) at t)osition 5 of the indole ring in serotonin, tamine. A similar differentiation could usually be
on have been scrotonamidine and BAS-1)henol nmy lead one to shown in the cat and the rabbit but not in the

_ese, the wide- suspect that it is the key structure on which the chicken. Differentiation between serotonin and

by serotonin selective antagonism is based. That this is not tryptamine by selective specificity of BAS-phenol
nt mechanism the case is shown by the fact that BAS-l)henol antagonism could not be demonstrated in the
ich have been antagonism also extends to the 4-hydroxy Rna- isolated guinea-pig ileum and rabbit ear
components of logucs, 4-hydroxytryptamine, psilocin and psil- preparations.
;'eviously been ocybin. In the cat and the rabbit, it is difficult ACKNOWLEDGMENTS.We wish to thank the
k, 1961a) and and probably unnecessary to use BAS-phenol following individuals for their generous supplies
flex, histamiim blockade as a means of differentiating between of the respective drugs mentioned. Dr. Karl

an inhibition scrotonin and tryptamine, since the effects of the Pfister of Merck Sharp & Dohme, Rahway,
nd peripheral, two compounds onblood pressurein these species New Jersey, for BAS-phenol hydrochloride;

the Bczold- are usually diametrically opposed to begin with. Dr. J. H. Trapold of Sandoz Pharmaceuticals,
ldogenous his- In the chicken, both compounds are depressor Hanover, New Jersey, for 4-hydroxytryptamine
_ominant and and their effects are reversed equally well by oxalate, psilocin and psilocybin; Dr. Joseph P.
nd Walaszek, BAS-l)hcnol. On the basis of the present findings, Webb of the Upjohn Company, Kalamazoo,

Weollcy and Shaw's hypothesis on separate Michigan, for bufotenine and dimethyltryp-
_riables which receptors for serotonin and tryptamine could tamine.
_sser degree in well be extended to include the cat and the
Rotat al.;sur- rabbitbut not the chicken. REFERENCES
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