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Craub" and Pusphrey (19%1) howvever o

advisatle tm divide the amyedala into four gron
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The lateral melous vhich 1s composed of moderately

lores cglls, 13 the argast and longest in tho amy da?miu

]v-}

eomplexs In its contral roglon 1% ‘G boundesd laterslly ang

ventrally by the axternal capsule, medlally by the basal

by

maeleus, and superiorly by the pasamen snd eantral miclous

interloriy and, with thn sxespilon of its dargsl surfscae,
‘pmstﬂriﬁrly, 1t 1is surrounded b" ho axbernal cansulo,.
swarlorly the dorsal surfnee forms vart o™ the vantricular

srmo-ealled
latoral oand a sraller-colled madic L part.  In higheor ¢
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Orgéts

a7 acerssary basal nuclous 1s algs daseribed (Louer, 1945y

Crosby and amphray, 1941), Lataraliy it ig bordarsd 1y
the latarsl micleus, ventrslly by tho sriienl miclaug,
meiially by the wedial Qaclious, and ameriorly by the

e lang .

hare that the stria terminaiis

h23 bean racseniges £or many yanrs os ona of tho main pathuays

amyeialsid complasx, Johnston (1923) obsarve

112 atudies of normai matarial, from a variaty of

3 mantisneq above, havo suggasted thren
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stria torminalis 13 the wmain natiwway of the morticomslis)
comnlex and that the baszal muelous cbatrikuﬁea fibkras to

the sunra- aad infraesmsizsural tundles thore ig a @iFiaian
of opinion esneeralng eontributlor 3 fyrom the lakoral muclous.
Johnston (1923} siatad that the latoral mielaus of the
LNOBIUT ﬁiﬁ not contritute to the stria, Mox {194%0)
exprassed the same opinion conceralag the cat. Young (1536)
and O, Smith (193D) were uncertain about this in the rabbit
and ant-astar. n the othar hand Tumshrey (1236) and Leuer
(19%5) obsarved a fow Cibres fros this nueclens Isining the
stris Terminalis in the bat gnd the NOTEAY .

There hasz been genoral agreoment that the lateral
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nd tha nroontic resion.
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melel sad the cortex of tha o¥riforz lobe. The lattor nagzad
infarior to tha iateranl cansule at the level of the antoriosy
comaissure and wos isat In the roplan of tho dlagonal band
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to aither the stria te rmiqa1L3 or the loapitudinal dSuQCiﬂtiQﬁ
bundle” (p.56), e sﬁmtas that gsome of these, from the
Iateral, kasal and contral nucleus, form a 2istinet bunadle
("e" bundle) thnt ean be followved aedially to the region of
the entonaduncular nnelous,

Polloving his study of normal matarial, Tox (194%3)
became tha Pirst 4o apply exmerinonial anatonical proesduros
to tho amysdsala. Pilrst, ho dstormined by ¥arehi stuiios

hat the stria terminnlis was a comletaly of ferant pathway
for the amygdalsia raglicon. Thug ho eon fi 33 the work of
Gurdjian (1923), who raported that in Galgi-Cox stained

material axons of anygdalold aeurans eould bte ssen enberine

the stria torminaiis, However, Pox was unable to eoafirm
his owm earlier observations (19h0) re eparding the pathways
of the lateral nuelsus, Lesions iavolving only this nueleus

failad to producs degoneration in elther +he stris bearninalis
or the longitulinel assaeiztion bundle while thoge involving
bath the latoral and basal nnelel nrodunesd daponaration iy
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/ comnlax than with the carticomedial, and added that while
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the onteriop comaissurea, terninal degoneration of the lattor

§ conld bo identifiad in the ventrama 1al and periventricular
% hypoﬁhalaﬁic muclel.  Dopensration fonnd in tho same region
% of the contralatoral hysotholomug wasg thought o rench thig
% site via the antorior commlasura,

S A furthor cowmaieation by &deﬁ et al (1953) on

% 502 monkey brain siainaed ty both the filoes ani Hautn-Dypax
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a In adiitinn, ths sections sktained with the ‘lauts ~Gyrax
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miclal, tat most pe tham continue caudally in the intermal
sadullary laming %o . #d An the redicl, magnocollulay narg
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the ”ﬂv“wwv tuberela.  Some ontor the basal sental aves
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2L1 the studies mentioned atova, in vhich amyedaloid

lealons have been parforsad, tha leslion has not boon

conlfined to ths bagolat: sral cowplexm, excont in the study
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wdargona bilatarn] Lomnoral Isboctony.,  In thoss animals

they obsovvad a IVnadrome cons isting of nsychic biindnoss®

*
loss of anger op faor resetions, mariag oral baals-

Sandaney $o9 attond

Iacersase in goxunl babaviour,  As this synirome 434 oot neour

altor ramnval or the fin

AT I S it MR ek e e .
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eonvolutiong only, it was thought that it might have dovels
baeause of removal of the anypidaln.  Welskrontz (1956)
observed the syndrome in woneys with bilatoral
amygdalectomies, Rosvold, Mirsky and Pribram (1954) found

a deeranged aggressivenssa in monkeys whilch ghared 5 cago
with others, Ip thoy voers isolatod thoy showed
aggraszivéneaa. Jameson, Settlage nnd Dopumily (1957,

Lo they were able % raprodtcs the "nrHVQr-Jucy" syadron
corraelated 1ts dovalopment with tho 232t of secondary
radistion neernsis tayond tho &mygd&loid:complgx. They
used Cobalt 62 to make their lesions,

The initial experiments in the eat resultea
Tage roactlion rathor than increased Aoeility (8pios
19493 Biard ang dounteastle, 19%8)., Howeverp
(19

42) wara waable £2 produce the rape pen ction by bila

an inecrogs

ed

\-'u’

atorszl
section of the stria terminalis,

Sehroiner ang Kling dupnlieated tha "“THVn"—¥Pcy"
sydrome in the eat in 1953, Pgycho=-nhyails >logleal studiag
of these animals (Brady ot aly 195%) aserilad the decroase
in anxiaty and faar to a deecrsase in the learning of an
avoldance raeinonsae, Anand and Brokeelk (1952) and Mariin 2t a

Ea

1958) 4id not obsarve o rare ranction in rats ar eats

dogs aad gats rPesnectiively, #ling and futt (1353) aftap

nroducing the syndrome in a

ventromedial auelous of the hypothalamus in those an imnls

bilaterally, Immedintal ¥ thay be

cang wilid sng vieious
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Groen, Clemente, and de Groot (1957) noted rage reactions
only in those cats in which the leslons extonded boyond the
amygdala into the hippocampus. When one considers these
last two investigations together, the possibility that the
hippocampus sends inkibitory impulses to the ventromedial
auclens is not at all remote.

 In assessing these raceont exporiments, one foels
satisfiod that the amygdala 1s concerned with enotlonal
axopression, but it must be pointed out that the lesions
in every case have extended to a graata# or lasser degroe
into surrounding structures, King (1958) did not okserve
empional alterations in rats which had bilateral lesions
confined to the basolatoral complex,

The amygdala may also influence endocrine funetion,
Xolkegaml et al (1955, 1998) noted that bilateral amygdalactony
caused retardation of growth in pups and Infant rats. Martin
et al (1958) and Endroczi et al (1959) found that both
abtlation and stimulation of the amygdala in dogs and catg

caused a rise in the adranocorticoid hormone level of the

adranal venous blood,

The reports that stimalation of the amypdala in

the waking animal produces fear and rage zeens to te in

‘ agreenent with the commnicatisas on the tameness and doeility
of amygdalectomized animals. 4 muaber of physiociogists foel
that this résult is produced mainly by stimlation of the
phylogenetically oldar nuclei {(¥acLean and Delgado, 19533 Magnus

and Lammers, 19563 Fermandez de Molina and Hunsperger, 1959).




. iM_—-wu—vNAW R,

- 15 -

Faadn et a1 (195%) obzerved this behaviour durlng stimulation
of the newer basolaternl commlex but Pernanden ﬁa:ﬁolina

and Huasperzer (1959) eould ot produce affective bahavisur
by stimulating the Longitudinal association bundis of
Johnston,

It is intorosting to aste that Chanman of al (1954%)

5]
pn
A
e
o
P
i
e
b
o~

{1953) obmerved foar, anxiaty and rage on
gtimulating the amvgdala in mmmang, (5 opilentics and
L schizophrenic). This lends suppoart to the eonclnsisn

of Crosty and Hamphrey (1984) that the co”sbwncv of nattern

dr

n the amygdala of =anmalian Torms "permlts tho application

¥

Q
£
4
\‘b

2sults obtained throush experlnantal studios to the
understanding and s2lution of eliniesl caseost (n.296),

flectricnl stimalation of tha amygdala in both

unancesthetized and anaesthetizod animals has nroduesd g

variety of somatiec and n autonomle affeects.  Mavement of the

er miclail and the
bagal nuelaus {¥anda ot a1,195%; Fagmis and Lamaers, 1956).
folkepanl 21d his co-worters hava studied the
avtononie effacts for a nurber of J22rs. Thay have fonnd

altoration ia btody 7 tamnarature (19522), tiaona DI TISUTD

)
gastro~intostingl motility (19522, 19533, Ttorine (195%)
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the eloctrode the operative site was rinssd with varn
physislogical saline and the bony defect filled with
Gel-foam. The galaz anoneurotica was eologed with
Ianterrunted blaekr silk suturas after the tomporalis muscle
had hLeen pressed gently apainst the temporal fossa. The
ghin was eclosnd with matal cling snd the ineision then
paintod with iadine and covered with a thin coating of
cailaﬁimn{

The post-oparative eourss wasy In most eanses,
maventinl. Cecasionally, on the Pirst day the oat had
to te fed milk by dropper. Slight transiont ocedema of tho
conjunetiva was oecasionally encountered,

The elaoctroies wore made by the author. Silver
or nlatinum wire .01 inches in dlameter was uged. ﬁéither
waz fouad to have an advantage over the sther with regard %o
the size of tho lesion produced, and although tha silver wasz
englor to handle, tho platinum was more durabls, Tha virs
was insulated wit apnroximately 10 em of straipht canillary
glass tubing. A& tip of 1.0 =m to 2.0 mm wos laft exposzad,
the length of sxmosurs telng governad bty the site chozan for
the lesion. Ths glass was Pused to the matal at this point.

The outgide diametor of tha elactrodas 314 ast excond De35 mm,

=

ne atlas of Jasvor and Ajmone-Marsan (195M) was
usad £o detersmine the dosired coopdinates. In addition
sagitial and horizontal atlases wore made from it by nlotting

the points at vhich the outlines of the verions nuclal oroszsed
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tha refsronce lines. Those were found hrlnfut not only in
interprating the slides bnf aﬁ‘in_visumlizing a propozod
course for an eloctrade.

Threa mothods of inserting tho olaetroade wore
employed: 1) vertieal (7 ests)s 2) at an angle of 80° to .

he hordizontal of the frontal nlane (20 eats)s
3 ab an aagle of 55° with the horizontal of an okligue
planz {15 cats).

The limitations of tho amparatuy wads a spacial
procedura necenssary to debtornine the settines for Lhe
eloctrade holder whon using mathod 2. Thig nrocedura is

>

illustrotod with an azamale nicturoe in

ik

s
& lé .

Supnose the oloctrade is 4o be insarbed on o 60°
angle 30 that its ¢in ds ot a point 1D mm Trom tho midline
and 4 mz alove the horizontal zors 1ins of the annsrotug

{i.2.: 6 mm below the horizontal saro line of tha atias

5

. Yove the cloctrade holier anterinsrly to frontal »lzne 10.0.

ings on all paris oF the elnetrode

(%))
»
pes
Q
o
O
S
&
5
7y
Fo ]
fals

holder and bagin the sxperimont.
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i

To dotermdne the settings for the alectrade in
methal 3, tha Tollowing proceture weg carried aub.

Supnosa the olectrode ls £o be inserted on a 559

ngie o the horizontal nlane and on a 459 angle o the

jal

frontal olana so that itz tip i3 at fronial 120, 17 mn
lateral to the midline and % mm above tha hopizontal zero
1ine of ths apparatus.

1. Adiust the elactrode holder ta tha raguired

anglezs (Fig.3t anl 3e).

3
i
5

ot
»

. Centrs the tip of the cloctrode at n:
of Mirmeln, |

3 Movo the holder 10 mm laterally by moving

Bar 2 12 units to the right and Dar 3 12 units

to the right. The electrade iz ncw a noint B.

L. Hove the slactrode holder anbaris Ly 10 =mm along

Trey [+ o ¥ o it vy e i3 3 - SR LI
Far 1. The alsctrode is now ah nolat O
[oed rry Ay - Fiimg 2 “ 1y 2a
S ith roforenes to Trinagle HCD, robraeid the

q P By - . e . 4 e . S T BRI ) . E -
Racord tha rondings o oil narcg of the elasctrals

5 k.
WD @2

= oapard in b traing., I%
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FRONTAL "O"

Fig3B

0 .
& of APPARATUS
HORIZONTAL
Fig.3 A
STEREOTAXIC
APPARATUS
BAR 11 BAR 3 g
BAR 2
ELEK|TRODE
BAR 3
ELECTRODE

Fig 3¢
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CHAPTER IIIX

QESENVATIONS

Both the lesion and the salective staining of
degenorated fibres wore satisfactory in sixteen cats.

A deseription of oach of these brains is presented below.

Cat Ho. 1

The lesion 1is confined to the medial half of the
lateral nucleus (Fig.k). It 1g fusifora in shape with a
maximum medlo-lateral measuremsnt of 0.8 mm and Suparo-
inferior measursment of 2,0 mi, Antero-posteriorly it axtends
from Fr. 11l.5 to 7r, 12.0. The electraode tract iz small,
but can he identifiel descending vertically through the
cortaex, the internal capsule, the external zedullary lamina
of the lentiform nueleus and the nucleus centralis nars
latoralis of the amygdala,

The degeneration surrsunding the lesion ig
scattered and smargse. Laterally and inferiorly a fow fibres
are seen coursing towards the external capsuls but these are
scon lost as they mingle with degeneratod fibrosz from the
elactrode traét where 1t passaed through the internal capsule.

Medlally, a few degenarated fibres snter the basal nuecleus




where thelr preterminals ean be identified. A greater
number enter the lateral aspect of the longitudinsl
association bundle of Johnston and conﬁinue forward to the
level of the optic chiasma. Hore, they begin to fan‘out
modially as they continue theirp antarior course. At the
level of, and just anterior to the anterior commissure,
the preterminals of theae fibres are seen in the medial
third of the anterior amygdalold area and the lateral
preoptic region (Fig.5)s 4 few fibras dorso-medial to the
lesion eourse medlally and approach the anss lenticulnris.
Haore they are lost ag they joln degenerated fibres from
the electrode tract where it passes through the lentiform

nueleus. A fow degenerated fibras can be seen immediately

posterior to the lesion.
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Cat Mo, 1. Section Wo. 3%. Frantal Plana,
Hauta-Gygax Stain,

Degenorztod fibres and proterminals in the
modlal part of the anforisr anygdalsnid ares.
X700,
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Cat Yo, LN
Nauta-Gygax

Deganersted
capgule and
the lesion,

Saetion Ro. 12, Sagittal Plaas,
3tain.

fibres coursiag between axternal
laotoral nueleus fust gunerisry to
X700,

[E—



Cat lNo, 6

In this brain there i3 a large irregular leazion
which has its lone axis directed nbliquely in the frontal
plane (Fig.8). T% axtends from the anterior to the pasterior
1imit of lateral nucleus (Fr. 13.5 to Fr. 9.7) necunying
wainly its superisr ono-half. TIn frontal gection, its
greatest medio-lateral diometer 1s 2.0 mm., its supero-
infeorior 2.5 mm, Anteriorly, it aencrcaches slightly unon
the anterisr amygdnloid area. In the mid-region of the
nuecleus it encrosches dorso-medially on the lower margin
of the putamen, the lateral two-thirds of the nucleus
centrsalls pars lateralis snd the superior part of the baszal
nuecleus, Mnly the posterior third of the lssion is connletely
confined to the latersl nuecleus. Both elsctrode tracts are
very fine. Thay can be seen pagsing obliquely downward
through the cortex and the sxtarnal capsule just vontral
to the elaustrun,

Degeneratad fibres can be sean surrounding the
leslon, but they ars more concentrated on its dorsal and
medial asvects. Laterally and inferlorly, fibres course
between the external capsule and the lateral nucleus. However,
it is impossible to determine whather they are afferasnts or
efTeronts due to the degencration caused ty the electrode tract.
The more inferior fibres on the modial aspect of the lasion end
as preterminals scatterad through the lateral half of the basal

nucleus. More superiorly, fibres enter the longitudingl

T S s o e .
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asgociation bundle of Johnston. They form a compact bundle
that can be followed anterlorly to the level of the optic
chiasme. Here, they become more diffuse and begin to turn
medially. Their proterminals can be observed in the medial
half of the anterior amygdaloid area and the lateral half of
the praoptic‘regioa at the lavel of, and just anterior to
the anterior commissure. Betwsen wr, 11 and Pr. 12.5 some
Tibres leaving the superg-medial aspect of the lesion course
medially just inferior to the ansa lenticularis and join

the medial forebrain bundle. They then continue posteriorly
in this bundle, glving off preterminals in the lateral

hypothalamic region as far caudal a3 the mammillary bodies

(Fig 9). 1In the posterior half of the lesion, some fibres

of passage from the subleanticular fascieulus have been
destroyed as they course through the upper third of the

laterzl nucleus,
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Cat Mo, 6:
Hauta-Cygax Stain,

Deganeratod nreterminalsy in the Iateral
hypothalamus at the lovel of thse micleus
ventralis meidlaiis, X700,

Soctlon ¥o. 38, Proatal Plane,

.
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Cat Ho, 7

The lesion is irregular in shepe with its long axis
placed obliquely in the frontal plane. It occuples the medial
half of the posterior two-thirds of %he lateral melous (Pig.l10)
extending from Fr. 12,0 posteriorly to Fr. 9.5, Medio-
laterally its maximum measurement 1g 1.5 mmg supero-inferiorly
1ts maximum maasuremsnt is 2.0 mm.  The more rostral portion
of the laslon encroaches upon the infericr one-third of
nucleus centralls pars lateralis and the superisr border
of the magnoecellular part of the basal nucleus. Posteriorly,
it involves thé m3st caundal tip of aucleus cantralls pars
laterzlis and the superior margin of the basal nuelous, Both
electrode tractstdescend obliguely through the cortex and
the external ecansule and Just toueh the inferior tip of the
putamen. The posterior tract also ecourses through the lower
tip of the claustrum,

Throughout the eniirs extent of the lesion scattersd
intra-amygdaloid ass-eiation fitres can be idontitied, Those
from the latarasl aspact of the lesion end within the lateral
aucleus itself, Those from the inferc~-madial aspect end in
the tasal nuecleus. Among the latter are scattersd a fow
large droplet preterminals. These may be the praterminals
of afferents reaching the baszal micleus via the axternal
capsule. A fow fibres from the lateral aspeet of the lesion
contimue into the external capsule. Here they are los: in

the degeneration caused ty the elsctrode tract. 1In the




R X

anterior region of the lesion two main efTerant pathways
can be identified, The smaller ig compesed of rather
diffusely scatterod fibres that course first upwards end

medially from the Superior two-thirds of the lesion and

then medially and 3lightly inferiorly, paszing just beneath

the anga lenticularig, They entor the medial forebrain
bundle and a few of the Tlbres can be traced asz far
posterior as the mamnillary bodies, Thoir pretarminsls
are confined to the lataral hypothalamues. The second
pathwvay i3 made up of fibres coursing anterﬁ—medially to
enter the longitudinal assoclation btundle of Jochaston,
Thelr proterminals are found throughout the medial part
of the anterior amygdaloid area and in the most lateral
part of the preoptic region (Fig.1l). 1In one 3llde snly
a fow fibres ea2n be folloved to the anterior commnlassura,

Their course through the commlssure cannot he identified.

e
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Fig.ll: Cat No. 7. Section Wo. 5. Frontal Plane.
Nauta-Gygax Stain.
Arrows point to degenerated preterminals in
: the lateral preoptic region. X700.
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Cat Mo, 8

The lesion is large and roughly 21lipzoid in
shape (Pig.12), Tt extends through the postarior two-
thirds of the lateral half of the lataral nmuelsus from
Frontal 11.9 &5 2.0, tha more anterior part involving
its upper half, the more posterior involving all but its
mogt medial'margin. I%3 maximum supero-inferior dimension
13 2.5 mm, 1ts wedis-lateral 2.0 mm. dnteriorly it
encroaches upon the inferc-lateral bordar of nuelsus
ceatralis pars lateralis, while more psstefiarly it axtonis
slightly into the external capsule laterally and the
psriamygdalaiﬂ‘cartex inferiorly. There is also a minimal
encroschment upon the lateral border of ths tasal muelsus,
Both electrode tracts desecend obliquely through the cortex
and the external capsule. The anterior also passes through
the Inferior tip of the claugstrunm.

In the most posterinr part of the lateral nucleus
a fovw short scattered degenerated fibres are seen in the
immedinte vieinity of the lesion. Their praterminals cannot
be identified. In the central part of the lesion degeneratad
fibres and their preterminals are sparsely scatiered in the
inferior part of the lateral mieleus (F1z.13). Pibres course
slightly wpwards and medially from the more superior part of
the lasion and pass Just bensath the ansa lonticularis., They
enter the msdial forebrain bundle and a fow can be folloved

a3 far posterior as the mammlllary bodies. Their seatterad
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nratorminals are eonfined to the lateral hypothalamus.

In the anterior one-third of the lesion degeneration can

be observeqd coursing antero-medially toAanter the longitudinal
agsoclation bundle. It can be followed in this bundle to the
anterlor amygdaloid area. Here, however, the stolning of the

L

sections 13 not too gsatisfactory so that ovaen on seanning
carefully under high power only an oceasinnal praterminal
can be found in the madial part of the anterior amygdaloid

area and the lateral prooptic reglon,







Fig.ln.:

Cat %a. 8. Sectisn b, 34,  rontal Plana.
Tauta-fyegax Stain.
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ig

ndiented kv tha arrove X700,

&

[

¢
jols




Cat No, 20

The lesion in Ekrain auarher 20 iavolvog errauﬂiiny
structures morg than the amygdala itself (Pig.1M), It ig
fusiform in shape and extends sedio~latorally from sagittal
FeD o L1.D. TIts aaximim sunero-inforisp meagurenont is
2.5 mm, 1ts antara—postaricr 2.0 mn. It involves hoth tha
magnaealliular ang narvieallular divis sions of thas basal
nelous, Continuing infari orly ang postoriorly it invades
one-half the deooth of the cortienl Aurclaus ag well as the
antorior tip o7 the Livpoeampus. Tho olactrade tract passes
through the cortaex and the oxtarnal cansula,

In sections latern] to tha lesioan, that iz, In

the rogion of lataral Mielau:

&
fes
Q

ieganeration is gsoan only

in the axbtarnal cansuls and the fornix, Thare are ao
prateraiaals dn he Lateral muclous, More = 21nally, in she

straaminge superisrly and

anterlorly 4o Jnin the lonpitus iinal asioneistiang bundle of

T By v e de [ 1 B 5 1. VAR T b
Johnston (¥ig,15), 7This derensration is go heavy that it
- - - T e LN vom o . EET o

st te coneludsd that it arisogs nst only from the basal

La

mMicleus, buk alss fran the ecortiesl muelous. >
aszociation tundis 14 Tollowve? maiinlly, the - Tnranarstod fibpas
ean b zamn Tznning ocub a 11ttle 13 they ranch tha anterior

7 4 . T g ~ .
awyedala, Thelr proterwinals are Geaervnd in the latepnl

1l

o T .
3 tho longitudin
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upwards and medially from tho lesion to join the 3tria
terminalis, Thay can beo observea along the langth of the

U-shaped ecoursa o tho stria terminnlig Just modial to the

21l of the caudata mielous.  Thay ayp Lost as they
approach the anterior commlasura, Degenaeration in the

Tornix iz Aue & tha mersachnent of the La2sion unan tho

2
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Pilpels:

Cat Mo, 20
Tautn-Gygar

e

Dagenarn
:A)

L

LOA &,
§ﬂtﬂ i-rlv In the lonzitulinal asgoelation ]
bundle, L7700,

Cd

i

3

e,
H

Sactlion To. 33, 8
sia '1_?).-

iﬁhc-’& 1 "l'}q-a,

fibras coursing superioriy and
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bundle and thair praterminaly are seen in the Latoral
hypothalamag, A ﬂlz*ﬂki@ l@r,n“ concantration of
dogeneratsd fibras Just mnterior to the los alon eoursos
madially and slightly supariorly and antarisrly in%o the
latoral asnact of the tongitudinal association bundle of
Johnston (Mle.171, 4 faw slightly larger dezxenarated
fibros uhgt may e eordical in origin course unwords
batwean tho latoral ang begal nuelel to enter Ehe madial
aspact of the bundle. ALl the doponerated fitres in the
longitudinal assoeiation bundle c&ntinue'farwmrds to the

b

iare they besin 4o Pan ouk

rrd

lavel of the ovbie chiasma,
a3 thoy eosnbinue antoriorly. Thoir protarmingls are found

in the modial half af tha antarior awygdaloid ares gnd the

lateral nrec sptic rogion.

g,
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Figt 17:

Cat Wo. 21. Bection Ho. 23, Frontal Plane,
Rauta~Gygax Stain.,

Degeneration coursing superioriy medlially
and anteriorly o 2atar the longitudinal
agsociation bundie, X700,




Grt o, 23
Wm

5
2
j]
4]
L’;

sion iw smally, ellipsoid in shape, and
almest comnlotnly cifined to the infaring ona-~-thivd s
&

the Intorel muaclaus (Flg.18). It ex xvends medio-lai Larslly

Trom gagittal nlane 10 to 11, Its moximun supero-infarion

1.5 mwy 185 antaps ~pasdarior 1.0 There
1s vary siifht encroachment upon tho axtaranl cansgn
*nfariorly.

Although this brain WS 0t stailand well it basg

0% been sywelus

o A 2 | %+, Y .
intorngt ing anymal Uibrog that can re obiservag, Those

extoranl copsule Trom the sortax just infariop r. e
nostorior and malial nart ae the 1

the longitudinai assseintlon bundle »e o

D e T
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Cal No. 25

The laglo
loentad in the nosterior bwo=-thirds of the latoral half
27 the Llaotoral nmueious (#lp.19)e It axbtonds modio-ln Torally
from saglttal 9.5 to 11. i3 maximum antero-posterior

mMeasurenant Is 1.9 mm, 1ts supars-iaforior 2.0 mn. Medlally,

it Just touches tha iataral border of the kasal nucloug.
Thore is no othor puorspenment on surrounding struacituroes
The olectrade tracet pasies through tho cortox aad the

extoranl eensule,

Dagonarated fidbrog coursing infariorly from

tho
lesion fan out anterisrly and pasterisrly as thay join the

ES p. - 7 - o, - &
axtarnal ;aasula. Howaver, once they sntor tha external

and a very osccasisnal ong eads within the infarior nart of

of the longlituiinal assaciation tuadla (F1£.22). They ean

3
v

ba followad antariorly in this buandle %o the asdial
the antarior anyedalsid rogion and toteral nraontie

g 2

wnare Lthelr praterminals can e idontified,

Degoneoration o &1d st ba followed &5 the medial

s s e

L



;
i
1
:
i

forebraian bundia. Rather large dagenerated filbres and
proforainals are ssen in the auperior part of the latepal

miclans.  They appoar to be eateriag the auclous from the

external eapsule.
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Plre20:
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Cat Mo. 25, Saectisa #s. 25, Saglttal Plane,
Haubta~-lygax Stain.

Dagonaratiog ioaving the anterinr asnect of
the lesion and coursing supariosrly and
antoriorly to Joia tho Longitnlinal assoeiatis
bundle. X709,




Cat Tin, 29
T e SOt A

Tha lesion iz almoast sphorald in shape and
accuplos the Inforior half of the lateral two-thirds
of tha basal nuelous. It extonds antars-pasteriorly
from ¥r. nlane 12.0 *o 8.0, The maxinmum madin-lateral
dimansion i3 2.0 BM., tha supero-inferior 2.5 mm. The

pasterior half of the losio

5

oneroachas inforiorly wpon

the cortical nuciong (Fig.21) and at its = 33% posterior

¢ depth. The eleetrade

T
passes obligquely downwards 5, modially and inferioriy

rough the eortex, tho extarnal cansula

s aad the anterinry

part of the latapal TIcleus,

degenorated

)

ort
Hres and thair pretorminals re soan scattored through
the tasal, loteral and cortlieal nucleus. From the sunerinar

Lesser extant Prom vho

Fa i o4
of doroneratadg

P

Titres coursa suvaeriorly.  Hany Cops szall eompact bundlos,

The gront

.

- LIS e - 3
azszelation bundle of Johnston, A e turn medinliv 4o
5 SAI $ o -~ 74 I R
entar the siris tor LAide  Tho forser Pitraas eontinue
e - - T et .. a g - . - .
anterliorly ans Phrginily moedisily in the Longituiinal asgseis

- 3 4 o oy dY T ; ,
bundls to the Lavel of she antic chiasma
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Cat No. 29. Section e 33. Prontal Plane,
Yauta~Gygax Stain.

Degenaratisn coursing superiorly from the
uprer nargin of the lesisn. X700,
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Cat Nos 32. Seetion Wo. 31. Frontsl Plano,
Hauta~Gygax 3tain,

Deganorated fikres coursing upwards and madially

Just antorior to the lesion %o enter the loazituiinal
assoeiation bundle. X700,




The leslon iz fugiform in shape and is looatad
prineipally in the lateral nucleus (Flg.2%). It extonds
from Frontal 12.5 to Prontal 10.0. Its mavimum medlo-
tateral Aimension 1s 2.0 mm., itz suporo-inferior 3.5 mn,
Anteriorly, the leslon is confined to the medial and

inforior two-thirds of the lateral nuelous. Ikg nastarior

half however, eneroaches ineraessinzly upon the bazal nuelous

until, most posteriorly, 1t involvas its lateral half. In
Shis ragion the lesion also enerosches slightly unon the
'certical nucleus. The electrode traet passes oblimquely
through the cortax, the external capsule, anl the lataral

nueleus,

the lateral half of the praoptic repisn whare thelr

- . oy - k4 o . - N S o p
retorsinals con ba identified.

$s)

4 TN » . . s - - -
A fow Tibres from the medial azspect 5F the lagion
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most anterior Limit, iere a fou continue in lts

sunracommlgsural component. Thelr pretorminels can

] A
b s g .¢' e de BB Py ey L 3
not ke identifled. In the reglon of the lesion a fow

short fibres and thoir degenarated protorminals a

ara

found ia the basal nuelous. Degenernted eortico-

anypdalold or smygdalo-cortical fibres arn not prozent.

Deganoratio

]
3]
33
5
[*)
o
[
(2]
vy
[®]
Fad
i
&
)
<
i3
je}
[%%
ct
Q9
o
’,,l
]

@ modinl forobrain
tundls.
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Cat to. 3b. Saction Ho. 19, Frontal Plane,
Hauts~0ygax Stain.

Dagoneratad fibres eoursing modlally in the
latoral nart of the pracplic reglon, X700,

-z
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The lagion ig fugiforn in zhans and ocecunias

the lower nart of the mdial ono-third of the lateral

nuelous and the lateral one-thisd of the busal (Fig.27).

Most anterlorly it iz eoan’ilnel to tho

;
&
ot
2
=3
it 3
4
i‘_'
=
o]
ot
p
=
el
197
-

while mast postoriorly 1t involvas only the Iasal melaus.

g

Tha lesion oxitonds antoro-pogtariorly fron Prontal 1205

! S g h 3 - S k s s -3 o
o JeH. Madlo-loterslily 1ts maxinun me

surenent 13 1.9 wi.,

gupcro~infarlzrily 2.5 mo.  Theore i3 very slirht eneronchment

into the ecorticel auclsus infariorly. The. elactrode track

assnd through tho cortex, the axieraal cansulo and the

e

latoral nueleus

and

N g - el 1 o ” -
ponarsted Tilres ceourss upwars

"
¢ Many d-

madially Trow the Losion. They are esnecially danse on

: "3
i

£ 1. Lo S - L - -
i for a short disboace thoy timae unwards antorioriy and
;
i

- - e B A o . " - E L L

g Lazerally to join the caontrel nart of the loags
4
;
!

aasocintion bundlis £ danse concontratlosn of

4, pe T 1 2. T
i onbtie ohitama, Haro

» - .4 k] Loy [ I S, 4
a sharp bond modially sad slichtly asterisrly Just bonestsh
3, - ™A [ JPORGE S ” won gAY ¢ ! - o
tha tage of the intoraal consule. The Tilres then sestier

2 . gy o
TETION (17, ?‘.’)k t)z is8
r - oy . . G K 3 . . - » s 3
resgion avt alss i the Iat ol oart of the btod aueclensz of |

coursa

tha antarisr ooy
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medially aad saperiorly from the legion and antar the

stria toraiaalis, They emn ba Tollowsd throushout he
Y FeRIAA Ay TR, L0

e Y fald . B 2 4 . T r
ldentifiod 41 its bad nvelans.  An deeasisnal £ihz

¢l be followad to just haneasth thy angs lantieularisg
sy oy g e . . GOy e Y B n
and 2 T ezn be idantifind in the watial forabrain

® Tt h - du . 3 Ryt
short intpa-am,

bundle. Tho praterwionls o rialaid
LENERLE P S

filbres ean ke 1don

h

in tho rogisn of the lagioan.
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Cat Ho. 358,
Hauta-Gygax

Degenerated
in the inter
X700,

Section Ho. 22, Frontal Plane

¥
Stain.

Tikres of Nagsags and preterminalg

madilate part of the preoptie region,
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The 1esion iz allivpsold 1a shane and oceupiaz
the latersl half of the infarior wn-fn rds of thse ltasal
nueleus (Plz.29). It extends antero-posteriorly fro:
frontal 1l.5 to 9.9. Hedlo-lnterally its maxiwum dimansion
i3 249 mme, suporc=-inforiorly 3.9 mm.  Tho lesion is almoot
complotely eoafined %o tha basal nucletz. Thers is very

¥

glight anerosehwmt into tho cortlesl aunclous infa wlorly.

ct

Tha alnctrade tract eourses throurh the eorhar, the

exteraal capsuls, znd the latoral nuelous
Hnavy tundlies of degencrated filres cnurse
unwards from the superisr and medinl marrin of the lesion.

T™he more medinl Titres bond 31izhtly madislly, then

o e e R

latarally as thay eoursse antariorly Lowsrdg tho iongitudinal

A% the Lavel oF the ontie chingma

tho Tibres Sturn medislly and scabior in £hs prosntic re

and bed miclzug of the ankoriosr eommisgsure (Pir.39).

m syeyrewn
SATD

nuclel,

<

but thoy

those Titres ean be Follaved 49 the bad o nielous of bha stris

bundla. in the bed

»

e lous Lt of tho bad

nHclous

ly. The oeeasisnal
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pretorminal of an intra-amyednloid fibe

n be idontifiad

lon of tho lesinsn.,
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cAT» 37
CE. V]
Fig-29
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29« Saritial Plane, 3

; Ma.3% Cat No, ¥, Saction
! Hauba-Oyeax Sbain,

Degonaration in the sunsrior nari o the

courge oF the abrias ferminalis, KO3 ;
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torminalis. The nrmwptig component In the rabblt is very
lorge (Youag, 1936), hut in the cnt it is very small
(fox, 19403 pamwers and Magnus, 1955),.

Jrakal (1958) steted thed the supracomnlssural

component could bo folloved to the bed nucleus of the

stria terminails, the bed nucleus of the antorior cowmigsure

the soptal area, and the rostral part of the veabromalinl

nuelous of tho hypothalamus. Tha present study demonstratos

that tha econtribution of the eontral and lateral part of

the hasal muelous terainates only in the bod mieleus of +ho

stria terminalis and the bed nuelous o7 fhe antarior comalasurao.

Tha Tibros from the madial nuclons and possibly thoss Pros
the most medial part of the bnsal nuelous terainnte in the
rostral part o5 tho ventromeliel mielous Thiz congtitubes
an anatonieal basls for Cloorts ronard (1955) that 39 the
eaty, short
anly on stimal
'qyrv nlo.

In agreement with th~ studias »f Johaston (1L
In the opossum, Max (I943) ia the eat nad Smaeal {(L258) in
thae rabbit, it was observed thnt the latersl nueleus doas

ke D N )
st have afferent flbrog in the stria torwinalis. This
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Latencies in the striaz terminalis on stinulnsian a8 bhe

T ary v rrieneyde S oo > I 3 v
iv was mantioned In tho introductiosn that a nusko




ans

of workers have abserved fibr@s from the basal and lateral
miclal entaring the temporal limb of the anterisr comnissure.
The nraesent Investlgsation nrovides ao additional infarmation
conecerning this pashwny, as the electrode traet in avery case
nagsed throuph the @xtmrnai conaunle,

he longitudinal association bundle is, as Johnsten
stnted in 1?23, a main effaront pathway Tor both the basal
and letersl mwelei. Omutkai has domonatrated thet this ig
algo the caso in the rabbit. Vhile the deserintion of the
courze of this troet is ia agroement with tﬁat of Pax (19%3),
1t has been fouad that tha Interal eomnonent doas not pamsin

in the Lateral part of the anterior amygdalold aran, tut

curves n2dlally to terminate in the modinl - nart of the anterior

‘»J
4]
]

araygdnlold area and the latoral srecntic ragiosn. t may a
be added that the lateral nuclsaus distributes to the laternl
preoptie region, the latoral narh of the hasal muelaus o

the latoral and Intermadizte nart o the praontic raglon and

the mediel part of the kosnl muelsus to the melial procoptic

Gloor (1255) has rapsrted that on stinulstisn of
the tasolstoral complex sh:rt lantencios are reeorded in tha
mgﬁial and lateral wrocniic roglons.  n the bosis of this

study, 1t would seam nrobatle thet thoze imnwulszes rosch bhe

sreopble region by way of the longitullinal asanclstion unils.

C'?’

The presant dnvestigetion hos also ravenled that
the lateral auclsng sends fibhras Hreetly medially £5 the

medial forebrain bundle, and thnt those Pibras tarsuinate
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Small circunseribod Laslons were placed in either the
basal or lateral nucleous of the amygdala in %3 cats.
The animals were sacrificed ten days post-operatively
and the brains Tixed in formalin for at least two
months .

Serial sections wore wmade with the aid of the frogzing
microtone. These were stained by the mothod of “lmuta
and 8yzax. The cresyl echi vislet eall staln was used
to determine the extent of the laesisn.

Both the lesisn and the Imprognation of the degonerased
fibres were satisfactory in 16 braina.

It was observed that the lateral miciaug has two offarent

pathways:s the longitudinal association bundle and a more
the medial forebrain kundle. The pretarnin:

formor are found 1n the modial nart of the antorior
amygdalolid aroa and the latoranl vreoptic region, Tinse

of the latier arc scatiored diffusoly through the latoral

[0

wpothalanus,
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The basal maeleus also has tuo offorent pathwayse: the
atria terminalis and the longitudinal agsocintion
bundla. The prebterminala of tha forser ara found in
the bed nueclons of the stria terminalis and the ted
aueleus of the anterlor comnissure. Thoso of the
latter are distributed throughout the intermediate
and medial part of the presptie region.

The lateral and basal muclei are interconnected by
short aszociation fibres. .

These observations arg in general agreenent with tho
anatomiecal gtudles of earlier investigators. In
addition thay are compatible with the concelusion of
Gloor (1955) and Shealy and Psole (1957) that
localization of function within the individnoal

miclel of the amygdalan is unlikoly.
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