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Within the last year, there has become avail-

able a histochemical technique for the demon-

stration of tissue catecholamines (Faick, 1962;

Carlsson et al., 1962). Studies with this tech-

nique have shown that in the central nervous

system of the rat, the main sites of catechola-

mine storage are the hypothalamus and caudate

nucleus with occasional fibers seen in other

areas (Carisson et al., 1962). These results

agreed with those of M. Vogt (1954) who de-

termined concentrations of norepinephrine

(NE) and epinephrine in the central nervous

system of cats and dogs using bioassay methods.

The present study began from the premise

that the neurons of the lateral geniculate body�

of the cat would contain either catecholamines

or 5-hydroxytryptamine (5-HT) or both, as

synaptic transmission at this site could be sup-

pressed after administration of large doses of

lysergic acid diethylamide (LSD) (Evarts et al.,

1955; Bishop et a!.,1958). It became apparent,

however, that there existed much catecholamine

or 5-HT in the fibers not only of the lateral ge-

niculate body, but also in many other areas of the

central nervous system, including cortex, hippo-

campus, substantia nigra, and spinal cord. These

results differed in degree with those of Carlsson

et al., and of M. Vogt. We found that our results

agreed with theirs when we followed their pro-

cedures of removing the tissue from an animal

which had been killed several minutes previ-

ously. On the other hand, if the tissues were

removed from anesthetized living animals, a

much more widespread distribution of fibers

containing monoamine was apparent.

We have therefore postulated that there

exists in the brain and spinal cord a widespread

system which contains monoamines in only a

labile form, as contrasted to the labile and
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stable storage forms postulated for the hypo-

thalamus and peripheral autonomic system

(Costa et a!., 1963; Axelrod, 1963).

METHODS. Fifteen cats and 28 albino rats were
used. The animals were anesthetized by an in-
traperitoneal injection of 42 mg/kg sodium pen-

tobarbital (Nembutal, Abbott). After removal of
the calvarium, areas of the cortex (3 x 4 x 4 mm)

were removed and frozen immediately with solid
carbon dioxide. The hippocampus was exposed by

removal of the cortex by gentle suction, and after

a sample of the former had been obtained, the

lateral geniculate body was exposed, removed, and
frozen. Samples were fixed to chucks by physiologi-

cal saline solution (0.85% NaCl). Sections of 10 �
were cut in a cryostat, placed on nonalbuminized
slides and dried at room temperature for at least

1 hour, but for less than 3 hours. The slides were
then incubated at 75CC for 1 hour in sealed

Coplin jars containing 5 g paraformaldehyde (Tn-
oxymethylene, Fisher).

In his original paper, Falck (1962) stated that
crvostat sections cannot be used for the histo-

chemical method to localize catecholamines. We

found, however, that both in the central and
peripheral nervous systems cryostat sections of

samples fixed to chucks with physiological saline
solution gave consistent results, provided they
were dried thoroughly before the treatment with
formaldehyde vapor. (See, e.g., the adrenergic
nerve fibers around blood vessels at the basal
surface of the brain in fig. 1.) In our OpiniOn, the
main point here is the necessity to fix tissues with
saline instead of distilled water (as usual), be-
cause the water from the molten ice surrounding

the section might release catecholamines, which
may account fo’ Falck’s failure to observe fluores-
cence in cryostat sections. After incubation, the

sections were observed and photographed with or
without mounting under darkfield illumination

of a Leitz high pressure mercury lamp UV-
microscope, equipped with BG-12, UG-1 and

Schott 4-mm filters. Parallel sections were stained

with cresyl violet to identify structures in visible
light. The intensity of the fluorescence was greatest
when the sections were observed unmounted, but



FIG. 1. Nerve fibers in the walls of blood vessels at (lie basal surface of the brain.

Specimens removed 10 minutes after death of t be animal. X 650. a) Cross sect ion; 1) and c) tangential
sections.

1964 LABILE STORES OF BRAiN MONOAMINES 187

in these cases the specimens contained blue

bubble-like artifacts (fig. 2) which crowded the

field. When the sections were mounted in
Ent e llane ( Merck ), the artifacts were elimina t cii,

hut at I he same time the ml ensitv of I he fluores-

cence was diminished (fig. 2).

REsULTS. 1. Lat(’ral qeniculate boilij. In the

cat, the l)erikar�a of the neurons in the lateral

geniculate body possessed a granular pigment

material which displayed a re(l autofiuoreseence

even in sections not treated with paraformal-

(lehyde vapor. This distinguished the cell bodies

clearly from the nemiropil. In sections taken

from living, anesthetized animals, however,

nerve fibers with a characteristic beade(l ap-

pea ra nec, which 1)osseSse(I :L greenish-yellow

fluorescence, could be i(Ieflt ified th i’oughou t the

dorsal nmicleii� (fig. 3 . These fibers were abun-

dant in the (lorsal nu(’leus, hut sparsely tlistrib-

ited in the ventral nucleus. It was impossil)le

to (letermine whether these fibers � going

to or from the cell bodies. In some eases they

t’oilti I e seen wrai � at I arolmnt I the nerve cell

fig. 3) as if making svna pt ic contact.

gre(nish-vellow fluorescence (suggesting the

prsm1�e of inonoanlines) was ever detectable
in the cell bodies of (lie lateral geniculate

maidens. Tue fluorescent nerve fibers among and

:(rOlmn(l the nerve cells (referred to in the follow-

ing (lescril)tions as ‘mt rinsic’’ fibers) (liffered

I toni t he svnipathetic fibers which surrounde(1

1)10(51 \(S5(lS, iii I Ito I the lat Icr were more

st ronglv fluorescent and not so he:o let 1. ilie (‘Oh)i’

of the fluorescence, however, was the sanw in both
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Fm(;. 2. �eeI i( 0)5 (f rat liipJ)( cauiipus made aft eu’ reuu( (val of I he speciiuen fr 011 a I iving anesthetized
amiinial. )( 120.

A. Fl uoreso’euio’e seen bef( re unoumit ing (lie sect b( (n in Emit elI ane. B. I )inii mint ion of fluorescence after
iii) (11111 bug tiit’ scot 0(0 Ili Entellane. P = pyramidal layeu’ : I ) = apical (Ieui(Irit ic layer.
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types of fil)(i’. Furthierniore, mt the sections

were taken after the death of the animal, the

fI morescemice i’eii to iii(( 1 iii the permvasciila m’ svni-

a t het mc fibers, 1)1 t not iii the hit rinsic fil)ers.
Figures 31) and 3E show that fluorescemice of

I hese fibers l)ersiste( 1 wit hi miormal st rengi hi and

(list ru alt iou in two cats after enucleat ion of

but Ii (yes 11 lays l)reViOIiSlV. Iii tli(�(’ (‘0(5,

(‘Olit rol sect buS of t lie OI)ti(’ miem’ve, staimietl by

he 11o han sml�er )roI eimia te niet hod, showe I

:1 lniost (‘((mlii )lete (heg(’mierat iomi of iier\e fll)ers,

alt homghi :t few thimi filers ai)l)(ared to hove ‘c-

maine(l liui(legenerated.

Suniular findings conoermiing fluom’escemit fil)ers

\�‘(�‘(‘ oh )t:(imie( I in the rat Ia leral gemculate

manIc is. 11w fluorescence was no longer presemlt

in fil)ers from a mmals killed l)v either (le(’a pita-

I boll ((� I y an o(yerolose of 50(hiliuii p(titol)a I’l)it(l

�(‘(‘t ions I :iken fm’oni cit her sub of the samiie 1 )ralmi

of’ t lie a miest bet izeol a uiumia( 1 showeol that wit hun

I muiinute of the (P55:11 iou of heart heat there

(((‘(‘1 rre( I :t sI ight (huf1i�iomi of the fluorescence

resuhtimig in loss of’ the bo’aoled :(l)I)e:(I’amice 111(1

lefi miii e ( humuimitt iou of the fluorescence in t lie

fibem’s thiemiiselyes. Se� cmi miiimlutes after t lie heart

laid stoppeol, t lie fluorescence (hsappeau’ed from

t lie fibers. This pat termi of ohusal)pearano’e of fluo-

rescence also) was seen in the scot ions ta keml from

lie lateral gemucula Ic nticleis of’ the decapitate

mlumii:LI

2. ( ()1te.o’. Ihe )m’eo’rtio’ia to gym’us :111(1 lateral

g� u’ us of I he oat a mb1 eo iui\a lent sensoiry areas

umi the tat wore examiiuneol for ml)omio)aniumies in

sam 1)10’s oh (t a met I from hying a nuiials. In

La\er 1 tho milajo)rit\ of the fluorescent fibers

o’rosse� 1 i�’ rallel to t lie su rfao’e, lout immeduatel�

I slow t his layer t lie fil ers coti rsed irregula rh

t lirotighi the rema imlumug gray matter of t lie cor-

tex. As imi I lie lateral genicilate l)ool\’, thlese

fil �ei’s ap� (0:1 re( 1 to uii:tke syna It mo (‘omltact with

o’ell bodio’s in the cortex (figs. 411 anol C) , but

it was uuii )055iI )lo to (let ermiu ne I his ineo tuivo-

(‘ally. No miioaio:imuuie-fluorescemio’o was seen imi

t lie cell 1(O( hues, alt lionughi an alt ofhioreso’emit pig-

muiouit was iisiiahl� �roso’nt . NO) greemiushi-vellow

fluorescence \\‘:(s (\‘Oi’ 50(11 in the white mat tel’.

Iii sanli do’s of the cortex oh tau uied fro(nl a iii-

una Is kille( 1 10 iliiuilites l )reyuo)Iisly (cit her by



19(�i4 LABILE STORES OF BRAIN MONOAMINES 189

Fin. 3. A, B. Cat lateral gemiicuhate body removed from liviulg nuiest bet ized animal. I )ashed hues
outline cells whicli show autofinorescence. arrow’s j�tant It( ‘‘mt rmnsm(’ tubers which have beaded appear-
amice. X 7(X).

(‘. Hat lateral geuiiculate body frouii hivimig animital . X 601). 1), E. sect 1(015 takemi from living auies-
liet ized cat, 11 days followimig bilateral enuo’heat ion. Fluorescemice appears essentially t he same as that

seen in sect b )fls t akeui fr( (II Ia (rnial cat (A auioh B ) . )( 7(X).

olecapitatiomi, or with an ovo’rtlose o)f Nenibutal

oiiI�’ occasional fluorescent fibers coul(l be seen,

anol a diffusion of t lie fluuoreso’cmut uiiateruah unto

(lie neturol)il was aI)pareult.

3. Ilippocain pus. Sect ions of t he hiippocamiu Is

were obtained ouilv from rats. Imi the al)io’al

Olemlolrit ic layer nuuiierous fIioreseeuit fil ers were

seem), scat tereol irregularly, btut mio fluoreso’emit

fibers were seo’ii iii I lie pyrauiinhal layer. Flio-

rescence was seeui imi the basilar olemlolritic layer,

but t his was mlot as strong as that seen iii the

apical dendritic lover (fig. 2) . Only a few fibers

ro’mnaiuieol fhuorescemlt 10 muullutes after death, in

(‘o)uit rast to the abundant fluorescemit fibers

seemi in sect ions (a ko’mi fromu i t lie liyimig a uios lie-

tizetl aniuiial.

4. �‘pinal coi’il. Fluorescemi fibers wit hi hal )ule

niOulOaniiui(’s were seen in I ho’ gray niat 1cm’ 0)f

the corol, 1)lut uiot in the white uliatteu’. I’ul)ers

fig. 41)) o’oomrse(l across both mmitermieuro)ns :imiol

mat omie)um’ons, in SOme oases a p�)(’:t riIlg to IiiLk(’

svmia 1)1 b o’omitao’t . Those fibers were moit seen

fohhowumig oleathi of (lie aniutial.

a. “tibst�i,tui 011/1(1. The omilv looms :ot which

�ve have f’ouuid cell hoohues whiio’hi (‘Ontaimied a

hal nb’ sto)ro’ of miiomioamuimies was in t lie subst omit ia

miugra . Fugtu res 5 a ml 6 show I ho’ I (right fhuores-

o’o’ia’e ill I lie Ia rgo miervo’ cells ((f I lie uii:ignoco’l hu-

la r (livision oil’ t ho’ sill st:tmit ia nigra at duemice-

phi:thio’ levo’l 0)1 t lie right sit he, oil t aimied from ( he

hivimig :L miesthetizool rat. Figures fil ) auth E show

t lie fl moro’sco’uio’�’ tO) have ahuiiost hisa I �p�a r(’o 1

froimil I ho’ equiv:tlo’mit cells oif I lie sit )st a mit ia nigra

of the ltf siolo’ lakemi 10 miiimiutes after heath

of the sauin’ amiiuuial. Imiteresiuighy, wo failed to

ho’to’o’t smguiifica mit fluou’esco’uiee iii maanv o(f t lie

:txouis headmuig aw:(y from the cells, although, as

figure iA shows, 5o(me of I hieir i ifocesses o lit 1



Fun. 4. A. Beaolo’oh alili(’ai’aulo’(’ of tim tm’eso’eutt fibem’s in rat thalanius. )< �(X).
B. Fibers seen imt oat o’ortex o’oursimig through lavem’s 3 or 4. ( ‘ehls slit twimig ant t tfIutm’escemice o’an alsti l)e

seemi. X S(X). (‘. Fibers in mat o’t rI cx. X 5(X). 1). Spinal co (roh ttf oat , Beaded bit )reso’eul( fi her seemi crtissimig

:tiil eri( tm ht m’mt eel I ��‘lim(’hislitt�vs ant ofint (rescence. )( 70.
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exert sO u’olig ft moro’st’eulo’e. I mi tht’so’ sauiie seo’-

(bouts t:tko’ui froun the oheaoh :t miimal, t he hvpo-

I halaniio’ nerve fibo’rs and �‘ei1s shioweti the same

stromig fluom’esct’no’o’ :s iii tho’ huvumig :tuiimital.

Prt’liniimla rv expt’m’uuuio’mil s suggest o’oI I hat stone

o(f Ihit’ coIls otf thu med uomt’Io’us may :thstj have

shiti�vui fIutrest’emice, bit I ho’ results imi tlies’

t’aso’s \VeI’(’ o’qtiivoicah

(1. Other /)l’ou’((iuI’es. lii nt effotm’t tot obtain

ii tout’ 1)ro’o’ist’ha I :t tout I Ito’ thu ni io’:tI mt:tIn me :t no 1

sites 0)1’ svuithio’sis of’ t his habib’ stmbst:tnce,

furl hut’ pro)o’(’tlures w’eu’e carm’io’oh Ott

A. Bhlatel’(Ii (lill’clt(liCctoln !/ \�‘as l)erformlieol on

two rats, 3 auth 1) days itm’uotr It( the hiistochit’mic:th

invest ug:t I uo)n. Thus proo’o’ hut’ t htl uiot evoke any

ahtem’:tI ions uui the fhuoreso’euio’t’ oif t lit’ mierve fibers

at sit 05 pro’i’itotshy uiit’uitio(ui(’( 1 ott’ uui (lie cells of

t lie sulista mit ia miigra

h�. I�(l(1t0 (‘(Ii (‘tilt (((‘(Ii 0)1 t /t (‘ .5 01J)(’ (‘(0)1’ Cel’l(C(ll

qoznqiwn iio’m’ftirumto’tl out Iwo u’at s (1 thai’s prior

toi hiustoo’lio’utiistmv absoi f:tileolto) :ilto’u’ the fluores-

cemiee of’ I hi(’ imitrumsut’ uteri-c fibers at all sites

imivest iga 1 tab. Thio’so’ int’boudeob h:tterab geuiiculate

hm Iv, t’to’t cx, Iiipptio’amiu�nis, amid sibstantia

miugra . ( hi I Ito’ oI ho’u’ hi:tn I, t lie svnipathietic

I lo’ri�’:tso’ib:tr ) fibers suu’ronmmiohimtg 1)100)01 vessels
sluoowet 1 o’ouuiiiho’t o’ :tl)st’Iio’t’of fhmou’t’sceuice due to

lit’ oho’go’mio’m’:ttuoui of thut’ uuem’vt’ fibeu’s tho’uliselves,

J?e.s’ei’pwc was aohtnmnist ere(l to twoi cats iii

iii mu I u:t I t hoist’ of 5 nug kg, a itoh folhoiw’ed by a

secoulol those of 2.5 mug, kg 24 honurs later. The

minnabs wore kihhcol 24 honmu’s a ftei’ the secomid

uui�ectuotmi. Histoio’Ito’uiuio’:tI umivest igation showeol

that t :thb I Ito’ greemiisht-vo’hho�v fluorescence this-

h�1 io’ar(’t I, I sit Ii of svntl :tt hot ic ( perivascular)

:tmioh mui(rimusuc mauve fibo’rs :tt all sutes imlvestugateol.

No) o’hauugo’ \v:ts tbst’ryt’ I iii (hue red autofiuo-

reso’emuc(’ of t hit’ h:tteral geuiucuhate uueurouis.



Fin. 5. Fluorescemice tif cell bodies ait(1 fibers of the mtuagnocellularis obivisiomi of the substantia nigra
of the rat ; specimuuen remnoved fromui living anesthetized amuimnab. X 140.
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I). a-�’hIet/t yl-meta-tyrosine given to tivo rats

in single doses of 400 mg/kg imutraperitoneally

caused complete absence of fluorescence in 1)0th

sympathetic and intrinsic fibers 24 hours after

aolministrat ion.

Both the reserl)ine auld the a-uiietliyb-meta-

tyrosimie treated animals shioweol considerable

behavioral depression 24 hours after the aol-

uninistration of these drugs.

DISCUSSION. The first question which arises

is whether thus greeulish-ellow fiuores’enco’

w’hio’hi could be seen in nerve fibo’rs o�f tissues

taken froimit living, anest hiet izeol animals (hoes

uuldee(h represent the presetlee of monoamines.

The color of the fluorescence w’as iohentical to

that seen at the periphleral adrenergic nerve

termiulals amid to that seen iii the hvpothala-

minus. The fact that reserpine administration

caused complete disappearance of this fhuores-

ceuice w’ouloi indicate that it could he either 5-

UT or XE. Xorepinephirine is unost likely the

substance since a-methyb-rneta-tyrosine causeol

its couuipho’te disappear:tiico’. If it is imuho’ed NE,

if nat�’ be in a differently bound form to that seen

in the hypothalamus and in peripheral structures,

but we cauimiot eM’ltude the possibility that thlis

fluorescence was caused by some compound with

chemical properties similar to XE. It is unlikely

that the substance was dopamine, for Carlssomi

et al. (1962) have stated that most of the fluo-

resceuice olue to the presence of dopamine in the

o’auol:tto’ miuo’heus of the mouse persisl t’ol afto’r

adinimuist rat iou of a-uiuethvl-ineto-tvrosiuie, We

�voulth like to) say hare, however, thlat it is exceo’(h-

uuugbv diffio’ult to ideuitifv the aniine on the basis

of coibon’ :thoiuio’. ( ‘a rbssoui et of. (1962 I ro’port

a clearly observable gr(’en to yelhow’-greeml or

greemi-yelboiv toi vo’hbow’ fluoro’scence.” Trime it is

that 111ev statt’ that “The very fine smooth fibers

ivithi a moro’ velhow’ishi fhuuor’scence may well

contaiui 5-UT, however,” but the main difliciultv

iui our results Isv mm� deciohimlg how much greo’n

:111(1 how’ nlli(’hi yellow’ was present. (‘arlsson

:lnol his colleagues also nlentiomi the presemuce

0)! cell bodies containiuig red-brow’n autoflimo-

rescemit material, amiol tItus was similar to that

founth in the lateral g(’uuiculate both’ cells, This

uriateu’u:tb thoe� noit , tIa’�’ conchuohe, cointaiuu

(‘:tte(’Ilo)b:tunilies,

If we conpare our results w’ithl those obtained
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b”uo;. (. A, B, (‘ . El no trescemice in cells of m’igill subst amit in utigra reui it veth fr mit I ivi mug auies( lid izeol rat
X 75t).

I), E . Loss 0 tf fltut tu’esceuio’o’ fit iii cell It tolio’s o of left subs( nut ia uuigm’a, aftem’ i’o’uit tval t tf (lie speo’imnen if)
miimuiul (‘5 after (heat Ii. Snuito’ amtimnal as (hat used ft tr A, B, anol C. )( 751).

I y \ I . \‘ogl (1954 I , st m’ikmng ohiffo’u’o’uuco’s o’:omi 1)0’

so’t’ui Iii NE o’oomuto’mit fotr thif1’t’�’mit pa rts of the

tout u’:tb nervonus s\’st emui. F’oir uuist moo’, Iio’i’ ro’suults

ct oiut’lnsi vo’l�’ o Io’uiuoiuust r:t Ieoh ro’b:t I ivo’bv bow’ values

tot’ N E iii t ho’ hal eu’a I geuiuo’ul:t to’ miuucbo’uis a mid in

lie gray unat lou’ of’ t ho’ hiip� iooo’auiiptis. I br re-

silts :tgm’t’e wit hi Ihttst’ of’ (‘am’Issttmi (‘t of, (1962),

a mit1 it I huo’ro’f’oirt’ :11ilio’:trs I hI 1 tit It hor miucasuire-

itit’itt s :tmith t hio’irs w’o’ro’ tot I lit’ stabbo’ stooro’ oil’

NE, �vIit’u’o’as oiir rosombt s iuio’Io It’ b:tl nb’ N F.

\\‘o’ shtouubo I, htowo’vt’r, :i Iso o’t Otsit lo’r Ihto’ I iO)551-

tihut v I hat I Ito’ I)ro’�t’mio’t’ of’ t hit’flno)m’(’so’o’uto’(’iii I lie

fibo’m”. w’:ts ohio’ tot tIn’ ro’bo’ast’ oil’ baI)ile uuiOuio-

:tuuiimio’sliv Ihto’ liarbiumr:tto’ :ouuo’sthio’tio’.Wo’ focI

tht:tt (hits poissiliiluty us )imlbikebv, ulot omuby in view’

tot’ thio’ wuolo’spro’:tth ohustrubtition of (ha’ fltiores-

co’uio’t’,l))it absoi iii i’uo’\�’ oil’ thio’ siunularuti’ oof’ Iho’

It’IuiI)0)i’:tb u’eh:ot ionsluups of’ (ho’ ohis:tp�io’:traiio’e of’

Ihto’flitiro’so’o’muo’t’uii oleo:tiuI :tt et I rats a mitlimi I hioso’

kilbo’ol by :tmt ovt’rthouso’ of’ soohuimli iuo’miiobarbital,

( )uio’ uuiimuuuto’ :tf’to’r do’athi in both t’aso’s, thio’re

oo’cn rro’o I :t t ImfI’nsmouul 0)! t luo’ fluuoi’oso’o’mico’ aulol

tlumuiimintioiuu un muuto’uusutv of thit’ fluuoro’so’o’uto’o’ iii

(hit’ fi 1a’rs, :t It huonighi st)iito’ fluoro’so’o’uio’o’ ohio1

lit’I’sist , Ito’., hitiWO’\’t’m’, (husajilJeareol wmthtuuu 7
nulmuul os.
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The diffuse distribution of the flumoresceult

fibers throughout the central nervous systeuii

raises thio’ question i�’here the origin o)f this

substance lies, First, it unay be doriveol froun

the webl-knowii central stores of NE such as

the hvpothalanuus and the area I)ostreni:L. It

cannot be olerived to) ai1”s� siguiifieamit extent froni

the adreulal glanol, for the fluorescence po’rsiste(l

after adrenahecton�’ . Seconolby, it may be syn-

thesizeol in the neouromis of (lie fibers iui w’huich it

is seen. Fimially, the f�tct that this labile soil)-

stance was (letecte(l only in the somata of flue

magnocelhouba r division of tile suibstant in nigra

(and l)ossiblv in (lie cells of the reol uiucleus)

strongly suggests flint thiese sites may 1)0’ iul-

volved in either the production, storago’, or

breakdown of t his substance.

What max lx’ (lie function of this labile NE?

There was no conclusive evidemice in these cx-

perimo’nts that this labile NE was preso’nt ii)

synaptic St ruetum res (e.g., houtons) and t he 1)0)5-

sil)ibit\’ of its acting as a neurohumorab Irons-

mutter at all sites seems to us to be remnote. Iui

the lateral gemiiculate body vifl uuably corn plete

degeneratiomi of the optic nerve resulted in no

ohiminution of this substance, so it is un-

likely to i)e a transmitter from thle ol)tic nerve

to the cells of thle lateral genieulate body. It

w’ouubd he interesting to see whether trans-

neuronal olegeneration of (lie cells of the lateral

genictulate 1)0th’ cotuld have caused a olimintution

in thle amount of (lie substance present. The

loss of synaptic transmission folbow’ing admin-

is’t ration of LSD indicates that catechiolarnines

or 5-HT are invohvel in tile tramismission, and

it may 1)e that these fituorescent fibers belong

to the internuncial neurons operating w’ith

these transmitter substances iii this miucleums. It

was striking that thiose drugs w’hich cauuseol

boss of the fluorescent material also cauised sig-

uiificant behavioral depression in these aniunabs.

.&lthloughi it has been stateoh I Costa et a!., 1963)

(hint a-methiyl-,neta-tvrosimie atIunimiist rat ion elic-

its no seolation, tile large ohoses useol in this

stuuolv may account for tue ohifference in the

results.

It seeuns nore reasonai)le to us that the

labile monoarnines are 1)resent in dendrites,

which may proviohe a background level of cx-

citabihity, and influence thle initiation of activ-

its’ in the neurons. The support of this idea is

the finohimlg that this labile store of monoamines

��‘as localized tou the olemlolritic layers in the

hiip�xucaunpuus. Sl)o’mlco’r mtIl(l 1(anolel ( 1961 ) have

shiow’n flint it is ill these layers that 1)rel)OteI�-

tials originate ivhuichi (‘auise SOIBC (lepolarization

In flue pyratniolal neurons auul may trigger moe-

(ivity. It nay webb i)e, therefore, that this labile

store of iliOuloaul)iIleS is responsible for den-

olritic activity, ailol (lion’ for a bmockgrouinol of

(‘X(’itatiOIl for nntmi�’ cells in different areas of the

ceiitral nervouus svteun.

SUMMARY

‘Flue dist rii)utiouul ouf tissume uluo)uio)an)ines in

cat arid rat (‘(‘mItral iieri’ous s�’steIns has beeii

stuuohieoh by hiistoclieunicah techlniques. Samples of

he 1urain ta ken froun living moulest hetized a miimals

show’eol that nuonoanuines were present in cells

of the substantia uligra, anoh in fibers of the

cortex, hiippocmtrnpuus, lateral genicuulate booly,

sluimial cord, hiypothalaumus and cauudate numcleuus.
In brain samples from previously killed animals,

monoarnines i�’ere ouily present in tue hiypo-

thahanius aIld eauuohate uloucleus. This suggests the

preselice of a habib’ store of monoarnines with
mL more ividespreaol (list ribution than lImos

hit herto been ohescribed. Tile fuino’t ional ifllphi-

emotions of thlis w’idespread distribution are (his-

cussed.
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