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IXTRODUCTION 

Few details of the components of the dorsal longitudinal 
f asciculus - their origin, their termination or their relation- 
ships within the path itself - are known for any group of 
mammals. Certain components have been described by Bodian 
('40) and others in the opossum, but our knowledge of the 
connections of the fasciculus is far from complete although 
the position of this mammal in the animal scale makes such 
Imowledge highly significant for comparative work. The ac- 
cumulating evidence on the functions of the regions from 
which its known fibers take origin adds new interest to this' 
path. It has, for a long time, been regarded by most observers 
as a part of the hypothalamic discharge system and as con- 
cerned, among other functions, with the distribution of certain 
olfactory impulses, vital to  many mammals but relatively un- 
important to  man. 

The following observations reveal relationships which sug- 
gest new functional values for the path and give added sig- 
nificance to its role in the physiology and behavior of niam- 
mals, including man. 

MATERIAL 

The material used consists of ten brain series from the 
Huber Neurological Collection of the Department of Anatomy 
of the University of Michigan. Two transversely cut series, 
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one sagittal series and one frontal series were stained with 
toluidin blue; two transversely cut, one sagittal and one 
frontal series (prepared by Dr. R. E. McCotter) were stained 
by the Weigert-Pal method; and two of the transversely cut 
series were prepared by the Ranson ('11) pyridine silver 
method as modified by Huber and Guild ( '13). The series are 
complete for the brain and upper cervical cord. All of them 
are from Didelphis virgiiiiana with the exception of one trans- 
versely cut toluidin blue series in which the brain of Didelphis 
aurita was used. 

DESCRIPTION AND DISCUSSIOX 01' THE MICROSCOPTAL MATERIAL 

Since this report is based on morphological rather than 
experimental work, any functional evaluation of the tract must 
necessarily be tentative and be influenced by our knowledge 
of the activities of the regions from which the fibers of tlic 
fasciculus appear to originate or in which they seem to ter- 
minate. In  the opossum the dorsal longitudinal fasciculiis is 
a rather complex path which furnishes a connecting link bc- 
tween the various brain centers and a final effective pathway. 

The longitudinal fibers of the tract, as delimited in this 
'account, lie wholly within the ventral and ventrolateral por- 
tions of the central gray. The system should not be confused 
with the dorsal longitudinal fasciculus as described by voii 
Kolliker (1896) and others, which is the tract termed by most 
modern observers the posterior or  medial longitudinal 
fasciculus. The latter bundle runs parallel to the tract under 
consideration but ventral to it and below the central gray. 
This terminology is in agreement with that used by Castalcli 
('23), who was able, however, to separate the fibers into a 
medial and a lateral group in the guinea pig. Marburg ( '31) 
also stated that the term dorsal longitudinal fasciculus should 
be limited to those fibers which are either ventral or slightly 
ventrolateral to the aqueduct and fourth ventricle. The rela- 
tions of the dorsal longitudinal fasciculus to centers rostra1 
to the pons mere early recognized (Schiitz, 1891), although 
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R a m h  Cajal (’11) questioned the evidence presented for its 
region of origin. 

The dorsal tegmental nucleus (figs. 1, 5, 12) is regarded by 
most observers as a way station in the course of the ventral 
central gray path. Analyses of the function of the descending 
fibers are based upon what this nucleus receives, to what 
extent it distributes and to what levels its discharge fibers 
extend. Edinger ( ’ll), Ranson ( ’32) and Kuntz ( ’36) re- 
ferred to a mammillo-tegmental and a pedunculo-tegmental 
tract as entering the dorsal tegniental nucleus for synapse. 
None of these authors mentioned a direct relationship of the 
fasciculus with the habenular system. Kuntz stated that the 
main discharge path for this nucleus is the dorsal longitudinal 
fasciculus, “the fibers of which terminate in relation to the 
efferent nuclei of the trigeminal and facial nerves and prob- 
ably the general visceral efferent nuclei of the medulla 
oblongata. ” Functionally, he believes the path to be concerned 
with iiiotor and visceral responses to olfactory stimulation. 
Tilney and Riley (’21) connected the dorsal tegmental nucleus 
on its receiving side with the interpeduncular nucleus alone 
and on the discharge side with the nuclei of the cranial nerves ; 
they also suggested, as a possibility, the extension of the tract 
into the spinal cord. They stated that “it probably represents 
an ancient motor pathway connected with the olfactory lobe.” 

Ariens Kappers, Huber and Crosby ( ’36) gave a much more 
complete analysis of the tract and greatly extended its func- 
tional possibilities and relations through the observation of 
more direct and indirect connections with the dorsal tegmental 
nucleus. As centers discharging to  this nucleus they listed the 
periventricular diencephalic gray, the dorsomedial hypo- 
thalamic nucleus, the ventromedial hypothalamic nucleus, a i d  
the posterior hypothalamic nucleus, all of which contributed 
to the pretegmental dorsal longitudinal fasciculus (the di- 
encephalic periventricular system of Gurdjian, ’27, and 
others), the habenular nucleus, connected through an haben- 
ulo-tegmental tract, the mammillary bodies, through a mam- 
millo-tegmental path, and the interpenduncular nucleus, by 
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a pedunculo-tegmental bundle. Although they did not state 
that all of these fibers synapse in the dorsal tegmental nucleus, 
they made no mention of the presence of fibers within the tract 
which are uninterrupted at this point. They stated, however, 
that the path continues through the pons and the medulla 
oblongata with probable discharge into somatic and visceral 
nuclei of the cranial nerves, and possibly passes on into the 
spinal cord. Previously Huber and Crosby ( '29a) had ob- 
served fibers passing from the tract to the dorsal efferent 
nucleus of the vagus nerve and assumed that this fiber system 
in all probability had similar relations with the other nuclei 
of cranial nerves of somatic and visceral efferent types and 
that some of the fibers probably continue into the spinal cord. 
These observers and others have considered the path chiefly 
efferent in character. Their account of the rostral portions 
of this tract stresses particularly its relation to  the function- 
ally complex hypothalamic region. 

Their analysis of the known and probable connections agrees 
with the observations on the opossum material under con- 
sideration. If  future experimental work substantiates the 
morphological data, the tract would seem to play a more im- 
portant functional role in the life of mammals than has been 
recognized. 

The dorsal longitudinal fasciculus of the opossum is located 
in the central gray of the mesen,cephalon, below and slightly 
lateral to the aqueduct. It originates from a number of dif- 
ferent sources in the diencephalon and continues for an un- 
determined distance caudally, occupying, throughout its 
course, the same position with respect to the ventricles. The 
fibers are for the most part non-medullated or lightly niedul- 
lated. Although the tract is, in the main, an efferent path, there 
are indications that it also contains ascending components. 
F o r  convenience in description it is separated into two parts : 
( a )  a portion which lies rostral to the dorsal tegmental nucleus 
of the mesencephalon and (b) a portion wliich continues 
cauclalward from this nucleus and which includes componcnts 
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arising from the nucleus and those which are added- to the 
fasciculus or diverted from it caudal to this gray. 

Rostra1 divis ion of t h e  dorsal loizgitudivzal fasciculus 

The fibers of the rostral division are derived from a number 
of sources and have various nuclei of termination. Many of 
them, primarily the ventral fascicles, enter the dorsal teg- 
mental nucleus. The dorsal components, however, pass above 
this nucleus, apparently without interruption, and proceed 
backward with fibers emerging from the cell mass, to become 
portions of the caudal division of the fasciculus. 

Habenular conzponent. Fibers were traced from the ventral 
surface of the caudal poles of the medial and lateral habenular 
nuclei ventrocaudally in relatively large numbers. I n  its rela- 
tion to the dorsal longitudinal fasciculus the habenular system 
falls into two portions, both of which enter the fasciculus 
rostral to the dorsal tegmental nucleus. The fibers forming 
the dorsal habenulo-tegmental tract (fig. 6) appear to take 
the more direct route to the dorsal longitudinal fasciculus. 
They are very lightly medullated, fairly numerous and easily 
traced in our TVeigert-stained sagittal series, and form a fairly 
broad, compact bundle which leaves the main group of 
habenular fibers near the level of the ventral border of the 
posterior commissure. These fibers pass under the ventral 
surface of the commissure, in company with but beneath the 
habenulo-tectal and tecto-habenular paths. They again swing 
dorsally and caudally away from the tectal group into the 
central gray below the aqueduct. The majority of the fibers 
of the habenulo-peduncular tract (fig. 8), emerging from the 
caudovcntral borders of the medial and lateral habenular 
nuclei, continue domnmard and backward as a robust bundle. 
This bundle proceeds in an almost direct line to the inter- 
peduncular nucleus, located near the ventral surface of the 
mesencephalon in its midline. It shows the relationships usual 
for mammals. A relatively broad, thin band of accompanying 
fibers from the habenular system, the ventral habenulo- 
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tegmental tract (fig. S), leaves the caudal border of the 
habenulo-peduncular tract as this latter approaches the rostro- 
lateral surface of the interpeduncular nucleus and curves 
caudodorsally in an arc of about sixty degrees. It joins the 
rostral fascicles of the pedunculo-tegmental tract, entering 
the ventral part of the central gray at the level of the caudal 
elid of the oculomotor nucleus. It is possible that some of the 
fibers terminate in this nucleus ; others, however, appear to 
continue through the region occupied by the dorsal longi- 
tudinal fasciculus dorsal to the oculomotor nucleus and become 
incorporated in this fasciculus, after which they are indis- 
tinguishable from the other components. 

The habenular nuclei receive impulses from the olfactory 
trigone through the olfacto-habenular path (the relations of 
which have been fully discussed for the opossum by Loo, '31), 
from the olfactory cortex through the fornix and stria medul- 
laris, and from the amygdaloid nucleus by way of stria 
terminalis and stria iriedullaris (Johnston, '23 ; Gurdjian, '23). 
Gurdjian ( '27), however, believed the latter connection to be 
slight in the albino rat. As has been seen, the habenular nuclei 
in the opossum discharge directly or through the dorsal teg- 
mental nucleus into the dorsal longitudinal fasciculus by 
means of two fiber groups - the dorsal and ventral habenulo- 
tegmental components of the dorsal longitudinal fasciculus - 
and indirectly to the motor centers via the interpedunculai- 
nucleus (by the hahenulo-peduncular tract) and to the tectal 
i ~ g i o n  through the habenulo-tectal system. 

HypotAaZanzic compoizcrzts. The hypothalamic components 
of the dorsal longitudinal fasciculus are secondarily divisible 
into those u7hich are related to the tuber cinereum and those 
which are connected with the mammillary body. Fibers from 
more rostral parts of the diencephalic region, chiefly from 
tlie tuber ciriereum - the hypothalamic periventricular gray 
and the dorsal hypothalamic nucleus - accumulate into 
fascicles which proceed dorsocaudallp close to  the lateral and 
ventro-lateral borders of the ventricle and internal to the 
central gray. Slightly farther caudalward they are joined by 



DORSAL LONGITUDINAL FASCICULUS 245 

a larger bundle of fibers which originates in the dorsomedial 
and posterior hypothalamic nuclei (fig. 10, A). These latter 
pass dorsally in rather straight lines until near the central 
gray and there combine with the more rostra1 hypothalamic 
component. The two bundles form the front end of the dorsal 
longitudinal fasciculus. 

Huber and Crosby (’29 a )  stated with regard to the dien- 
cephalic periventricular system that “it receives visceral im- 
pulses from the tuber cinereum region and correlates these 
with impulses received from somatic centers of the dorsal 
thalamus and with gustatory. ” They also mentioned a dis- 
charge “to the tectal and tegmental areas of the midbrain, 
from which centers pathways are open to somatic and visceral 
efferent centers by way of tecto-spinal paths and the dorsal 
longitudinal fasciculus of Schiitz. ” Later the entire peri- 
ventricular complex was analyzed further by Ariens Kappers, 
Huber and Crosby (’36), whose account should be con- 
sulted for additional functional details and diencephalic 
relationships. 

The mammillary bodies, which receive impulses from the 
olfactory cortex by way of the fornix, from the medial fore- 
brain bundle (Tsai, ’25 ; Loo, ’31 ; Krieg, ’32 ; Gurdjian, ’25, 
’27; and others), from the tuber cinereum and from the mam- 
millary peduncle, discharge in part, in the opossum, through 
the hypothalamic components of the dorsal longitudinal 
fasciculus. The mammillary contributions to these components 
are of two general types. The first type consists of fibers 
which enter the dorsal longitudinal fasciculus directly and 
which will be considered here as the mammillary component 
(fig. 10) of the fasciculus. The second group is made up of 
fibers which carry impulses to the fasciculus by way of the 
dorsal teamental nucleus, such bundles constituting the mam- 
millo-tegmental and ventral mammillo-tegmental tracts of the 
present account. 

The mammillary component (fig. 10) originates in the 
medial mammillary nucleus. Although lateral and ventral 
nuclei as described by Tsai (’25) and in greater detail by 
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Bodian ('39) were observed in our opossum material, they 
do not appear to be directly related to the tract under con- 
sideration. This component, which emerges as a broad, thin 
band of lightly medullated fibers from the rostrodorsolateral 
surface of the mammillary body, lies medial and rostral to  
the mammillo-thalamic tract, which it parallels during the 
early part of its course. It sweeps rostrodorsally toward the 
lower border of the thalamus. As it approaches the ventro- 
lateral surface of the posterior hypothalamic nucleus the tract 
turns sharply dorsocaudalward, most of its fibers passing over 
the laterodorsal face of the nucleus. This ribbon-like band 
twists slightly as it turns and separates into three ill-defined 
bundles of loosely grouped fascicles. The most ventral of these 
groups is formed from the most rostral fibers as they leave 
the mammillary body. At least a part of the fibers of this 
latter group are apparently interrupted in the posterior hypo- 
thalamic nucleus and possibly in other hypothalamic gray. 
The niajority of the remaining fibers appear to join the hypo- 
thalamic components of the dorsal longitudinal fasciculus. 

The ventral mammillo-tegmental tract (figs. 9 and 10) is 
composed of fibers emerging from the caudal part of the 
medial nucleus of the mammillary body. These fascicles curve 
dorsally and caudally over the dorsal surface of the inter- 
peduncular nucleus. Then they again turn fairly sharply 
dorsalward, merging with the rostral fibers of the pedunculo- 
tegmental path, to join the cephalic segment of the dorsal 
longitudinal fasciculus in the region of the caudal end of the 
oculomotor nucleus. 

Ram6n Cajal ( '11) believed that the mammillo-tegmental 
tract of mamiiials is formed by a bifurcation of the fibers con- 
stituting the mammillo-thalamic tract, and such appears to 
be the condition existing in most of the fornis described. In  
the albino rat brain, however, Gurdjian ( '27) found not only 
fibers of Cajal 's type but also fascicles turning caudalward 
which were independent and not the products of bifurcation. 
Although unable to follow such non-dividing fibers to  their 
termination, he suggested that their probable point of synapse 
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is the ventral tegmental nucleus. Tsai (’25) traced some 
fascicles of the mammillo-tegmental tract to the ventral teg- 
mental nucleus and suggested that they might also reach the 
dorsal reticular region and possibly the central gray of the 
midbrain. Krieg (’32) was unable to trace the path in his 
albino rat  material and Kuntz (’36) stated definitely that “the 
mammillo-tegmental tract terminates in the dorsal tegmental 
nucleus.” I n  the opossum a large tract, chiefly mammillo- 
tegmental fibers but accompanied at its origin by a few mam- 
millo-thalamic bundles (hence labelled TR.MAM.THAL., figs. 
7,lO) enters the tegmentum but was not traced to its termina- 
tion although a few fibers (TR.MAM.TEG., fig. 10) may join 
the dorsal longitudinal fasciculus. 

Bodian ( ’40) described another connection from the mam- 
millary region to the dorsal tegniental nucleus. This is con- 
stituted by a group of fibers, one of three fascicles formed 
from the mammillary component of the fornix, which he traced 
from the capsule of the mammillary body through the supra- 
mammillary decussation. After crossing, these fascicles turn 
caudad and their course becomes indistinct. “Fibers of similar 
appearance but not clearly continuous with’’ these fascicles 
were traced to the margin of the interpeduncular nucleus, 
where they joined the pedunculo-tegmental path en route to 
the caudal part of the dorsal tegmental nucleus. The fasciculus 
described by Bodian has not been identified with certainty by 
the present observer ; however, a ventral mammillo-tegmental 
tract distinct from the mammillo-thalamic system has been 
found in the available material and will now be briefly 
described. This tract appears to leave the dorsocaudal border 
of the mammillary body. As the fibers pass through the mescn- 
cephalic tegmentum on their course dorsalward, in company 
with the pedunculo-tegmental tract, they constitute a small 
compact group which maintains its integrity and is readily 
traceable, but which lies in the rostra1 rather than the caudal 
part of the pedunculo-tegmental system, as had the tract 
described by Bodian. Only traces of such a system in the 
caudal part of the pedunculo-tegmental tract could be demon- 
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strateil. The ventral mammillo-tegmental fasciculus of this 
report was not mentioned by Tsai ('25) in his account of the 
opossum midbrain. I n  conclusion, it may be said that the 
discharge of the hypothalamus directly through the dorsal 
longitudinal fasciculus or indirectly via the dorsal tegmental 
nucleus is significant in the light of the general interest in this 
region in mammals. 

The relations of the hypothalamic nuclei have been described 
by Gurdjian ('27) and Krieg ('32) for the albino rat, Riocli 
('29) for the cat and dog, Tsai ('25) and Bodian ('39) for 
the opossum, and Ariens Kappers, Huber and Crosby ( '36; 
see also Huber and Crosby, '29 a)  for various submammalian 
and mammalian forms. The physiology of the region has been 
discussed in some detail by Muller ('24) and others. Still 
more recently the reports of Hinsey ('40)' Ingram ('40)' 
3Iagoun ( '40)' Ranson ( '40)' Sheehan ( '40)' White ( '40)' 
Crosby and Woodburne ('40) and others have shown the 
anatomic pattern and phylogenetic development of the several 
centers in various forms and covered the current physiological 
and experimental aspects of the area. Kennedy ( '40 a, '40 b), 
in discussing the hypothalamus from the clinical point of view, 
suggested that in addition to the fact that this region is related 
to many vegetative functions, it also controls the rhythm with 
which these functions are carried out. 

Tectal cornporzemts. The tectal components of the dorsal 
longitudinal fasciculus (fig. 11) are formed by fibers which 
enter the dorsal part of the central gray from both the superior 
and inferior colliculi. These fibers pass ventrally and caudally 
along the lateral border of the aqueduct to the region of the 
dorsal longitudinal fasciculus. Those from the superior col- 
liculus reach the tract in the region of the chief nucleus of the 
oculomotor nerve and those from the inferior colliculus join 
it near the level of the nucleus of the trochlear nerve. 

The optic tectum has been intensively studied in a number of 
forms and its relations fully discussed by Huber and Crosby 
('26, '29a, '29b, '33) and by Ariens Kappers, Huber and 
Crosby ( '36). It has been recognized by them as an important 
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sensory correlation center in many forms. They stated that 
“in lower mammals the superior colliculi serve for visual and 
other types of reflexes” and that “the inferior colliculi are 
auditory reflex centers.” 

The fibers entering the superior collicular region are numer- 
ous and have been enumerated in the references quoted. They 
comprise not only fibers from the cortex, the striate body, the 
thalamus and epi- and hypothalamus, including the dien- 
cephalic periventricular region, and the cerebellum, but also 
ascending sensory systems and those carrying visual and, in- 
directly, auditory impulses. The centrifugal fibers of this 
region are also far reaching. Of particular interest are the 
descending paths of the tecto-bulbar and tecto-spinal series, 
the fibers of which terminate on motor neurons and on the 
cell bodies of preganglionic fibers completing motor and vis- 
ceral reflex arcs. The addition of tectal fibers to the dorsal 
longitudinal fasciculus, which is also in relation with somatic 
and visceral centers of the brain stem and probably, to some 
extent at least, of the spinal cord, appears to give to this 
system the role of an accessory descending tectal path. 

Components  f r o m  the  g r a y  of t he  posterior comrnissure avtd 
medial longitudinal fasciculus. The ventral nucleus of the 
posterior commissure (figs. 4, 5 )  is located ventral to the 
dorsolateral curve of this commissure at the lateral border of 
the central gray, and dorsolateral to the aqueduct as this opens 
out of the third ventricle. The nucleus projects slightly into 
the central gray but the greater part of the cell mass is located 
in relation with the fibers of the commissure. From the ventro- ’ 
medial surface of the ventral nucleus, lightly medullated fibers 
fan out toward the midline. Some of these pass above the 
aqueduct. The greater portion of the fibers tilt ventrally and 
caudally into the central gray below the aqueduct where they 
appear to join the caudally directed fascicles of this area, 
dorsal to the rostra1 portion of the oculomotor nucleus. 

The nucleus of the medial longitudinal fasciculus (fig. 5 )  
lies along the lateral border of the central gray near the 
ventromedial edge of the ventral nucleus of the posterior 
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commissure (with the cells of which it appears to mingle) and 
extends to the level of the rostral end of the motor par t  of 
the oculomotor nucleus. Its ventral border is marked by a 
larger, rounded column of cells resting in the ventrolateral 
angle of the central gray, the lateral cells of which appear 
among the fibers of the medial longitudinal fasciculus. From 
the inner surface of this nucleus, particularly froni its rcntral 
portion, fascicles swing medially between the aqueduct, and the 
oculomotor nerve into the region of the dorsal longitudinal 
fasciculus. The addition of fibers from the ventral nucleus of 
the posterior commissure and the interstitial nucleus of the 
medial longitudinal fasciculus to the dorsal longitudinal 
fasciculus gives to  this latter bundle the same conditioniiig 
functions attributed to the comparable components in  the 
medial longitudinal fasciculus. The fibers received by these 
two nuclei a re  not well known and little is to be found in the 
literature regarding their relations in the opossum. I n  certain 
other forms (considered in the references already quoted) 
these nuclei a re  thought to receive fascicles from the cortex 
arid also from the striate region by way of ansa Icnticularis, 
and, in addition, fascicles from the ascending components of 
the medial longitudinal fasciculus. 

Coin pone f i t s  associated with the r o s t r a l  eye-muscle nuc le i .  
The chief oculoniotor nucleus (figs. 1, 10, 12)  forms a column 
of cells on either side of the midline at the ventral border of 
the central gray. I n  horizontal toluidin blue sections, each 

, mass appears somewhat crescent shaped. The points of the 
crescent are  blunt and the convex surface is directed toward 
the midline but does not appear to touch it. I n  the midline 
between the diverging cephalic ends of these cell masses, and 
projecting for about half of i ts  length rostral to them, lies thc 
Edinger-Westphal nucleus. The dorsal longitudinal fasciculus, 
as it passes caudalward in its course, is located between these 
nuclear masses and the aqueduct. Fibers were traced from the 
fasciculus into both the somatic and visceral portions of the 
oculomotor nuclei (figs. 4, 10, 12). Whether they represent 
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afferent or efferent components, or both, with respect to these 
nuclei, could not be determined from the material. 

In the opossum the trochlear nucleus is a small, rounded, 
compact mass of large neurons located caudal (fig. 1) to the 
oculomotor nucleus. I n  frontal toluidin blue sections the oculo- 
motor and trochlear nuclei of both right and left sides appear 
continuous with each other. The caudal and caudomedial bor- 
ders of the trochlear nucleus are adjacent to the smaller, paler 
staining cells of the dorsal nucleus of the raph6, but the two 
cell masses are sharply delimited by differences in cell char- 
acter. hlost of the fibers' from the dorsal longitudinal 
fasciculus pass above the trochlear nucleus, but a few of them 
diverge from the tract to turn ventrally into the nucleus. 
Again the direction of conduction is unknown. 

Irtterpedztnculnr component. The interpeduncular nucleus 
(figs. 8, 9, 10) is located in the midventral part of the mesen- 
cephalic tegmentum and extends from near the point of emer- 
gence of the fibers of the oculomotor nerve to the region of 
the first pontine fascicles. The cell bodies of the central por- 
tion of the nucleus are larger and more closely grouped than 
the superficial cells. They give origin to axons, many from 
the more ventral areas of the nucleus, which sweep dorsal- 
ward within the nuclear gray in several definite bands. After 
leaving the nucleus these fibers (figs. 10,12) continue dorsally 
through the middle of the teamenturn in straight lines, diverg- 
ing slightly as they proceed, so that they enter the central 
gray over a considerable rostrocaudal area. Some of them 
reach this gray rostral to the trochlear nucleus ; the majority, 
however, enter the dorsal tegmental nucleus (fig. 12),  and a 
few penetrate the central gray caudal to it. Many of the more 
rostral fibers appear to join the dorsal longitudinal fasciculus 
directly but those of the middle portion enter the dorsal teg- 
mental nucleus. 

I n  conclusion it may be said that the interpeduncular 
nucleus receives fibers from the epithalamus by way of the 
habenulo-peduncular path and from the hypothalamus through 
the mammillo-peduncular path. Tsai ('25) added to these an 
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olfacto-peduncular path which he believed to be a part of the 
medial forebrain bundle in the opossum. The first two groups 
of fibers carry somato-olfactory and visceral-olfactory im- 
pulses and probably put this nucleus in relation with other 
hypothalamic visceral centers as well. Most reports agree 
that at least a part of the fibers emerging from the inter- 
peduncular nucleus terminate in the dorsal tegmental nucleus 
and adjacent gray. Our observations are in agreement with 
those of Kuntz ( '36), who stated that a part of the pedunculo- 
tegmental tract appears to enter the nucleus incertus just 
caudal to the dorsal tegmental nucleus. 

Caudal divisioiz of the dorsal loizgitudi%al fasciculus 
The caudal division of the fasciculus is that portion which 

begins rostrally at  the dorsal tegmental nucleus and continues 
caudally into upper spinal cord levels. In  horizontal Weigert 
sections its fibers can be traced into the ventral funicular 
region of the upper cervical cord (fig. 16). Here they lie be- 
neath the anterior white commissure and become masked by 
endogenous fibers of the region. In  part this caudal division 
is a direct continuation of the rostral portion, the separation 
between them being merely arbitrary and made for purposes 
of description. Like the rostral portion it is formed by various 
components of diverse origin and termination. 

Dorsal tegrneiatal nicclear cornpommt. The dorsal tegmental 
nucleus (figs. 1,5,12) ,  which marks the beginning of this caudal 
division of the dorsal longitudinal fasciculus, is located within 
the central gray below the aqueduct, dorsal and then caudal 
to the nucleus of the trochlear nerve, and approaches the 
nucleus incertus caudally. It is a group of medium and small 
sized cells, the rostral limits of which are ill defined so that 
other gray in the region has been grouped with it by some 
observers (Castaldi, '23 ; Tsai, '25). 

Castaldi ( '23, '24) mentioned a nucleus of the ventral central 
gray in the guinea pig which overrides the dorsal tegmental 
nucleus and projects rostral to it to a point between the di- 
verging caudal poles of the trochlear nucleus and which at its 



DORSAL LONGITUDINAL FASCICULUS 253 

caudal end approaches nucleus incertus. The dorsal tegmental 
nucleus and the dorsal nucleus of the raphe are so closely 
merged that it is impossible to differentiate them completely 
in our material except on the basis of cell character. The 
neurons of the dorsal tegmental nucleus are small and medium 
sized, with the small cells deeply stained in the toluidin blue 
material, and those of the nucleus of the dorsal raph6 are 
smaller and are less deeply stained. Tsai ('25) figured the 
dorsal tegmental nucleus dorsal to the caudal end of the 
oculomotor nucleus in the opossum. The dorsal tegmental 
nucleus is almost fused with its fellow of the opposite side 
in the midline but shows a thinning of cells which suggests its 
essentially paired character. 

The dorsal tegmental nucleus is located practically within 
the course of the dorsal longitudinal fasciculus and it appears 
to receive fibers from the rostral segment of the tract as well 
as from the interpeduncular nucleus through its outlet, the 
pedunculo-tegmental tract (fig. 12). Fibers emerge from the 
dorsal and caudal surfaces of the dorsal tegmental nucleus 
to join those fascicles of the dorsal longitudinal fasciculus 
which, having accumulated rostral to this nucleus, pass above 
it without interruption (fig. 12). 

It is impossible to state from observation whether or not 
all of the fibers passing through this nucleus are interrupted 
in course, but that portion of the descending path caudal to the 
nucleus has quite generally been regarded as originating with- 
in it. Those fibers passing dorsal to the nucleus may arise in 
part from more rostral centers and, in part at least, may be 
ascending fibers. 

Nucleus incertus component. Nucleus incertus (fig. 12) lies 
in the isthmus region directly caudal to the dorsal te,gmental 
nucleus. In  the material studied, its cells, which are pre- 
dominantly medium sized, are more closely grouped and some- 
what more deeply stained than those of the former nucleus. 
It also appears to interrupt the fibers of the ventral portion 
of the dorsal longitudinal fasciculus, from which it receives 
(see fig. 12, X )  and into which it sends fascicles. Nucleus 
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incertus also receives a few fibers of the caudal portion of the 
pedunculo-tegniental tract as these enter the central gray 
caudal to the dorsal tegmental nucleus. 

The nucleus incertus itself either is not apparent or has been 
disregarded in most descriptions of the region. Streeter (’03) 
located it in the adult human brain in the floor of the fourth 
ventricle, dorsal to and closely related to the nucleus of the 
trigeminal nerve and extending into the region of the mid- 
brain. He stated that “its function is unknown”. Castaldi 
( ’23) identified this nuclear mass in the guinea pig and figured 
fiber connections between it and the dorsal tegmental nucleus. 
It seems probable that nucleus incertus is to some extent 
functionally comparable to the dorsal tegmental nucleus in 
that it receives fibers of the same type and discharges at least 
a part of its fascicles into the same path. Whether or not 
it has other functional relations is a matter for further. study. 

C o m p o n e n t s  r e l a t e d  t o  c e r t a i n  pontilne and medullar nuc le i .  
The connections of the caudal division of the dorsal longitu- 
dinal fasciculus with the cranial nerve centers along its course 
inay well be considered together. 

Motor trigeminal component. I n  the opossum the motor 
nucleus of the trigeminal nerve (fig. 2)  is located in the lateral 
tegmental field of the pons, medial to tlie trigeminal root. 
Fibers leave the dorsal longitudinal fasciculus in the region of 
nucleus incertus to pass ventralward over the medial border 
of this nucleus, and then laterally and ventrally under and 
through its ventral border, where they appear to be joined by 
a fern fascicles from the nucleus itself. A few fibers leave the 
fasciculus dorsal to nucleus incertus, curve ventrally and 
laterally over its lateral border, and then join the former 
group. The combined bundle passes laterally and ventrally 
to  the motor nucleus of the trigeminal nerve. I n  the Weigert 
sagittal series certain fibers were followed ventralward and 
lateralward from the dorsal longitudinal fasciculus to a posi- 
tion caudal to nucleus incertus and rostral to the genu of the 
facial nerve, being somewhat closer to the former. As they 
leave the fasciculus they curve away from it in a rostral direc- 

, 
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tion at an angle which suggests that they are ascending in the 
system. These fibers join the other bundles passing to the 
motor nucleus of the trigeminal nerve. 

Abducens component. The chief nucleus abducens (fig. 2) 
in the opossum, as in other mammals, is'located directly under 
the genu of the facial nerve, which in this marsupial is a rela- 
tively large root jutting up into the central gray and forming 
a prominent facial colliculus. The dorsal longitudinal 
fasciculus lies as an irregularly elongated crescent over its 
medial, dorsal and dorsolateral surfaces. 

Certain bundles leave the fasciculus to swing around the 
lateral surface of the facial root into the abducens nucleus. 
A few fibers follow the medial surface of the facial colliculus 
to enter this nucleus, and, in sagittal sections, other fascicles 
can be observed to cut through the genu from its dorsal sur- 
face and to enter the nucleus. Sagittal Weigert sections in 
planes through the lateral border of the facial colliculus show 
still other fascicles, possibly of ascending type, curving 
rostrally and ventrally into the abducens nucleus. 

Components related to efferent facial gray. These com- 
ponents are of two types, for  both the general and the special 
visceral efferent centers of the facial nerve have connections 
with the dorsal longitudinal fasciculus. 

The superior salivatory nucleus (figs. 2, 3 ) ,  a general 
visceral efferent center for the facial nerve, is located lateral, 
ventral and caudal to the facial colliculus and not far from 
its ventrocaudal border. Two types of fibers, differentiated 
on the basis of their angle of approach, associate it with the 
dorsal longitudinal fasciculus. Certain fibers curve caudo- 
laterally over the dorsal surface of the colliculus to join 
fascicles from near its lateral surface, the bundles then pro- 
ceeding in a ventrolateral direction to the superior salivatory 
nucleus. In sagittal Weigert sections other fibers were fol- 
lowed from the dorsal longitudinal fasciculus to the superior 
salivatory nucleus, entering at  an angle which suggests that 
they may be afferent with respect to the nucleus. 
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The motor nucleus of the facial nerve (fig. 2) is located in 
the lower ventrolateral field, lateral, ventral and caudal to 
the motor trigeminal nucleus and rostra1 to nucleus ambiguus, 
with which it is nearly in a rostrocaudal line. Certain fibers 
from that portion of the dorsal longitudinal fasciculus which 
is medial to the facial colliculus and others from its lateral 
side pass ventralward and slightly lateralward toward the 
facial nucleus. Sagittal Weigert sections show still other 
fibers leaving the dorsal longitudinal fasciculus slightly caudal 
to those just described and in a rostrally directed arc. They 
curve around the medial and ventral surfaces of the facial 
colliculus and then pass laterally and ventrally toward the 
motor nucleus of the facial nerve. These latter leave the 
dorsal longitudinal fasciculus at an angle which suggests that 
they are afferent to the nucleus. 

Components related to efferent glossopharyngeal and vagal 
gray. The general visceral efferent center of the glossopharpn- 
geal nerve, the inferior salivatory nucleus (figs. 2, 3 ) ,  is not 
sharply separated from the dorsal efferent nucleus of the 
vagus nerve. The entire nuclear group lies near the ventral 
border of the central gray, lateral to the nucleus of the hypo- 
glossal nerve, which forms a long column of cells on either 
side of the midline. In  both transverse and sagittal sections, 
fibers from the dorsal longitudinal fasciculus are traceable 
lateralward and slightly ventralward into this nucleus. 

The dorsal efferent nucleus of the vagus nerve (figs. 2, 3 )  is 
comparatively large and occupies tlie same relative position 
as does the inferior salivatory nucleus but is caudal to it. In 
sagittal sections (fig. 13) rather large numbers of very delicate 
fibers turn into this nucleus from the dorsal longitudinal fascic- 
ulus a t  an angle which suggests that they are ascencling fibers 
vith reference to the nucleus. They appear to enter the 
nucleus throughout its entire extent. 

Fibers also course from the dorsal longitudinal fasciculus 
to nucleus ambiguus (fig. 13). In  tlie opossum this nucleus is 
located in the ventrolateral field of the medulla oblongata in 
about the same relative position as that occupied by tlie motor 
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nucleus of the facial nerve as the two were observed in sagittal 
toluidin blue sections. The cells of nucleus ambiguus are fewer 
and less compactly arranged than those of the facial nucleus. 
In Weigert preparations lightly medullated fibers leave the 
dorsal longitudinal fasciculus, pass medially and ventrally 
over the medial surface of the hypolossal nucleus and then 
course ventrolaterally in the direction of nucleus ambiguus. 
Others turning off the fasciculus run laterally and ventrally 
between the hypoglossal nucleus and nucleus intercalatus 
which lies immediately lateral to it (fig. 14). These fibers 
continue laterally and ventrally toward the region of nucleus 
ambiguus. It is not possible in our material to trace either 
group into the nucleus. The above fibers pass near if not 
through the medial reticular nuclear area of the medulla ob- 
longata (fig. 15) and it is possible that some of them synapsc 
there. 

Hypoglossal component. The hypoglossal nucleus (figs. 2, 3, 
14,15,16), located ventral to the dorsal longitudinal fasciculus 
and lateral to its medial portion, extends nearly through the 
medulla oblongata and receives fibers from the fasciculus 
throughout its length. 

Component related to the gray of fasciculus solitarius. This 
gray of the solitary fasciculus (figs. 3, 14) partially surrounds 
and lies partly within the fasciculus and is situated lateral and 
slightly dorsal to the dorsal efferent nucleus. Fibers emerg- 
ing from it pass dorsally and medially over the medial surface 
of the dorsal efferent nucleus and also dorsally over its lateral 
surface. Both groups enter the central gray to mingle with 
the fibers of the dorsal longitudinal fasciculus. 

The gray associated with the solitary fasciculus has long 
been recognized as nuclei of reception for general visceral and 
special visceral afferent components of the facial, glosso- 
pharyngeal and vagus nerves. T)le course of the secondary 
ascending fibers has been ip doubt. By experimental pro- 
cedures Allen ('23 a, '23 b) studied both the distribution of 
entering visceral sensory fibers of these nerves to brain stem 
areas and their projection from such centers to the dien- 
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cephaloii. He stated that "Noiie of the sensory fibers of the 
VIIth, IXth or Xth (having cell bodies* in the gaiiglion 
nodosum) nerves are distributed anywhere but to  the tractus 
solitarius." He believed that the impulses are carried to the 
dorsal thalamus from the gray of fasciculus solitarius by way 
of the medial lcmniscus. The present study suggests that an 
ascending path to  the hypothalamus may be provided through 
the dorsal loiigituclinal fasciculus. It must bc remcmbered 
that Wallenberg (1899) carried ascending impulses to the 
hypothalamic region through the mammillary peduncle. 

Component related to  nucleus intercalatus. Fibers from 
nucleus intercalatus (fig. 14) pass into the dorsal longitudinal 
fasciculus. This nucleus occupies a part of the relatively nar- 
sow space between the dorsal efferent nucleus and the hypo- 
glossal nucleus. For the most part iiucleus iiitcrcalatus lies 
slightly dorsal as well as medial to  tlie dorsal efferent nucleus. 
Toluidiri blue and silver sections shorn that it contains rcla- 
tively small fusiform and angular cells. In  transversc sections 
stained by tlic pyridine silver method, some neurascs of these 
cells can be traced into the hypoglossal nucleus arid otlicrs, in 
considerable number, enter the dorsal longitudinal f aseiculus. 
Root fibers of thc glossopharyngeal and vagiis iicrves (Ariens 
Kappers, '20 ; DuBois, '29) have been traced to  nucleus 
intercalatus. 

Opinions have differed as to the furictioiial significaiicc of 
nucleus intercalatus of Staderini. Streeter ( '03) ,  Stokes ( '12)' 
DuBois ('29) and Voris and Hoerr ('32) believed it to  be 
either wholly 01- in part indistinguishable from the medial 
vestibular nucleus. Ariens Kappers ( '20 ; see also his account 
in Ariens Kappers, Huber and Crosby, '36) regarded this 
nucleus as relatcd to the gustatory path. I Ie  thought it re- 
ceived taste fibcrs by way of the facial, glossopharyngeal and 
vagus nerves and relayed these impulses, at least in part, t o  
the nucleus of the hypoglossal nerve to  complete thc gustatory- 
tongue reflex. 

Marburg ( '31) and his co-workers, who regarded the dorsal 
longitudinal fasciculus as containing ascending as  ell as 
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desceiiding fibers, traced fascicles to it from the gray of the 
solitary fasciculus and from the caudal end of nucleus inter- 
calatus. They gave little information on the function of these 
fibers other than to suggest that the intercalate nucleus may 
be related to the vestibular group of nuclei as well as to  re- 
ceptive gray of the facial, glossopharyngeal and vagus nerves. 
It seems probable that they refer to the rostra1 portion of 
nucleus intercalatus in the suggested vestibular relationship. 

Barnard ( ’36) found fibers from the solitary fasciculus pass- 
ing into the region of the intercalate nucleus in the mouse. 
He stated that “the evidence for the mouse indicates that 
Staderini ’s nucleus is not associated particularly with the 
gustatory system. ” According to this author, however, 
nucleus intercalatus is indistinct in the mouse. 

None of these observers except Marburg has suggested the 
dorsal longitudinal fasciculus as a secondary path f o r  ascend- 
ing fibers for this region. The material available for study 
documents Marburg’s contention that the dorsal longitudinal 
fasciculus carries ascending as well as descending fibers and 
indicates that it provides an outlet for impulses from nucleus 
intercalatus by which they may reach various efferent centers 
of the brain stem and possibly other higher brain levels. 

It is recognized that the dorsal longitudinal fasciculus is 
not the only discharge path for the various nuclei concerned. 
However, the diversity of its components makes it an im- 
portant path in the interpretation of somatic and visceral 
reflexes in mammals. Experimental work is definitely needed 
to clarify and check these observations. 

S p i ~ a l  cornponefit. The dorsal longitudinal fasciculus passes 
at  the lower end of the medulla oblongata into the ventral 
funiculus of the spinal cord (fig. 16),  where it becomes a part 
of the ventral proprius bundle. The available series include 
only the upper cervical segments, so that the caudal extent of 
the fasciculus could not be determined. This extension into 
the cord has been rather generally recognized by students of 
the system. 
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SUMMARY 

The dorsal longitudinal fasciculus is related to epithalamic 
and hypothalamic regions of the diencephalon, to the tectal 
areas and the base of the midbrain, to the preganglionic and 
inotor centers of the cranial nerves and to the efferent centers 
of the cervical cord, to various afferent cranial centers, most 
specifically the gray of fasciculus solitarius and nucleus in- 
certus, and to certain masses of gray along its course, the 
most prominent of which is the dorsal tegmental nucleus. It is 
obvious that it is a composite of ascending and descending 
fibers, with the latter predominating. Its connections suggest 
that it coordinates the activities of cranial nerve nuclei. 

Tlie dorsal longitudinal fasciculus is continued beyond the 
medulla oblongata into the spinal cord. The components in- 
cluded in the fasciculus give it an important functional sig- 
nificance in reflexes involving olfactory, gustatory, visceral 
and somatic centers of the brain stem and probably of the 
spinal cord. A conditioning cortical element is present. There 
is probably a supplementary or auxiliary relation to the de- 
scending tectal paths and a comparable relation t o  certain 
dements of the medial longitudinal fasciculus. 

As far as could be determined in the material available, all 
of the relations reported in the literature for this tract in other 
manm?als are present in the nervous system of the opossum. 
Certain components of the path believed to be hitherto unre- 
ported for the opossum have been considered. However, it is 
recognized that the fiber relations of the dorsal longitudinal 
fasciculns as described here have only observational sig- 
nificance and that they should be substantiated through es- 
pc r i iimi t a1 work. 
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tcc., teetun1 

tr. 11:11,. tee., 11aben11lo tertal  tract  

nieiit n 1 t rn c t 

lllCll t : I 1  tract  

tract  

tcgnientnl t ra r t  

innmmillo-tegmrntal tract 



PLATE 1 

EXPLANITION OF F1G [XES 

1 ~liotoiriicro6rr;i1,11 of :I Iiorizoiitnl sectioii tlrrongli tlic c~ye-iiiiisclc~ nuclri 
of Didelphis rirginiaiia, illustrating the relations of tlirse cell niasses t o  cadi 
otlier mid to the differenti:ttcd 1)erivcntricnl:ir nuclei iii tlic iiiiilliiic. Toluidia hluc 
prepar:itioii. X 200. 

X 15. A’. Key ~,l intoii i iero~r:i~~li  indicnting thc regioii sliowii in figure 1. 
2 1’liotoniiclojir:i~)Ii of :I wctioii f rom tlie s:inic series :is tha t  iised in figurc 

1 but farther wiitr:ilwanfi. The relations of the  major efferent nuclei of poiis 
:and mcdnl1:i o1)long:it:i :ire illustrated. x 11. 

R’. lic-:- l’liotoiilicroRr:rl,II for  figure 2. x 1;. 
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PLATE 2 

ESPLAN \TIOX OF FIGI‘RES 

3 Pliotoniic.rogr:iph of :I s e h o i i  froin the saiiic series illustrntcil in figure 2 
but :11q)roxiiii:itely 50 dors:ll to it snd a t  :i iiingilifiration of 20 X.  Tlic pictllre 
illustrates, iii soiiiewli:~ t gre:ctcr detail tliaii does tlic precediug pl~otoiiiicrogral,lr, 
tlie relatioiis of tlie geiieral \-isceral efferent, rolniiiii to t,lie hypoglossnl nucleus. 
Toluidiii blue preparatioii. 

A’. Key photoiiiicrograpli for  figure 3. 
1 P1iotoiiiierogr:c~~h of :i tuaiisverse srctioii tliroiigli t l ~ c  ~iicsc~ic.cpl~nloii of 

l)idc.lpliis rirgiuiana :it the Icrcl of  the Fdiiiger-Westpli:il iiuclvus ant1 tllc ventral 
niiclcus of the posterior conmiissurc. Tlic positioii of tlw dorsal longit,udiiial 
f:isciciiliis is iiiclicnted. Weigert seetioii. X 20. 

X 3.  

X 1;. 

11’. J<cp I~liotoiiiicrog.r:cl,II f o r  figure 4. 
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PLATE 3 

E S P I A N I 1 I O N  01' FIGCRRS 

3 Pliotoniiciograpli of : I  1iorizont:rl section from tlir siiiiic seiies :IS that  used 
f o r  figure 1 ,  but f rom n plane npprosimntcly 123 p dorsal t o  that  of the latter. 
Tlicl figiiic indic:itcs paiticiilarly the iiuclci of tlie posttbiior coniniissurc mid tlie 
i1itc.i stiti:il nucleus of tlic medi,il longitudinal f:isciciiliis. Toluidin blue prepara- 
tion. X 20. 

A'. 1Cvy ~~liotoiiiiciojirnl~li for  figure 5. X 1;. 
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P L \ l ’ E  4 

6 ~liotoniicrogl.:i1,li of :I sagittal section tlirougli t,lic Ix i in  of l)idclpliis 
yirgiiiiaiia il1ustr:itiiig the relations of the 1inlieiii~lo-tcct:rl and dorwl 11:iI~~iiiilo- 
tegniciital tracts iis they 1‘1111 wiitml t o  the posterior c o ~ ~ i i i i i s s ~ ~ ~ . ( ~ .  S o t c  nlscl 
the li~-I)otli:il~~iiiir~ coi~~poiic~nt of the dorsal longitudinal fascicnlns swiiigiiig 1 ~ -  
neath tlic r1ors:il 1i;~I~cnulo-te~riirntal tract  iii its rniimc to t l i t  rcgioii of‘ tlic 
dorsal tegiiieiital niic~lrus. Weigert prel):irat,ioii. X 30. 

A‘. Key liliotoniic.1.o,rrraI,h for  figure 6. 
7 T’liotornicrogralrli of x traiisrerse seetioii llirongli the series shown in  

figiuc 4 hiit tostr:il to tlie lex-cl of t,liis 1:it)ter. figiirc. The ~ ~ l ~ o t o ~ ~ i i ~ ~ r o g r : i ~ ~ l ~  SIIOKS 
p:irtic~uln~.ly tlic wl:itions of certain t r i i c t s  :isscic+i;itcd with tlict  i~i:iiiiiiiill:ir~ 
bodies. TR.MAM.TIL4L. designates the mammillo-thalaniic and nianimillo-teg- 
niental system, the tegiriental part of mliich predoininates in this form, hi vliicli 
the greater number of so-called niai~imillo-thalainic fibers are associntrd with tlrc 
s u ~ ~ r : ~ m ~ i ~ i ~ r ~ ~ i l I ~ ~ r y  region. Weigert preparation. X 30. 

x 1 :. 

n’. Kcty lrliotoiiiic.iogrnpli for  figiirc 7. X 3 .  
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EXPLANATION OF PIGUKES 

8 Pliotoiiiicrog.i.:ii~li of :I seotioii of the hrnin of L)idclphis rirgiiiiniin t:ikcii 
from the s:ime series :is figure 6 but very imir tlie inidplane. 3 o t c  tlic positioii 
of tlic x-ciitrd 1i:~l~eiiulo-tegi~ientnl t rar t  a s  i t  arc l ics  through tlic ficld dors:il 
t o  the iiit~,.l.i'rduiicnl:ir ~iuelciiu. TVeigert pre1):ir:itioii. X 20. 

A'. ICry pllotolliierograpll for  figuru 8. x 1 ;. 
9 Pliotoiiiicrogrnpli of a section slightly 1:itcr:il to tlint s1ion.u in fignrc 8. 

x 30. 
13'. 1G.y l'liotoiiiicrogrn1)li f o r  figure 9. x 1 ;. 

ht,tcntioii is callctl particularly to  tlir reiitral iiiniiiiiiillo-tc~ni(~iitn1 tract. 
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DORSIL  1,ONGITUDINhI. F ASCICULUS 
LLIZACLTII L THOMPSON 

10 Photomicrograph of section from the same series used for figure !). 

TR.MAM.T€LAL. designates the mammillo-tlial:i~nic and iriairiinillo-trgnieiitnl S ~ S -  

tem, the tegniental part of which predominates in this form, in  which the gwatei 
number of so-called mammillo-thalamic fibers are associated with thc siipr:i- 
Inammillary region. Weigert preparation. X 20. 
ri'. 1ic.y pliotomicrograph for figure 10. X 1;. 



DORSAL LONGITUDINAL FASCICULUS 
LIiTZARETR I.. THOJIPSON 

PLATE 7 

11 Pliotoniirrogruph of n sagittal section immediately lateral to tha t  il- 
lustratcd i n  figure 9. It blioivs iiarticularly tlic teeto-trgniental tract. Wcigert 
preparation. X 20. 

A'. Keg pliotoniierogrnph for  figure 11. X 1:. 
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PJj.4TE 8 

EXPLAN l T I O S  OF FIOIIRFS 

12 a d  13 T n o  1)liotoiiiicrogr:rphs t aken  froin diffcxrcwt rcgioiis of n siiiglv 
sagittal section directly medial to tha t  illnstrattd in figrire 10. Figure 1 0  shot\\ 
tlie dorsal tcgmriit:il iiiwleus with the surrouiiding gray and fiber bunidlcs. 
Fignrc 13 pictures tlic relations of tlir dorsnl loiigitudiiinl fasciciilus to t l i c s  
dorsnl cffcrent nucleus. Note the fine fihers passing toimrd nnclcus aiiiliiguiis. 
\Veigcrt pi-ep;iratioii. F i p r e  12  tms takcn ;it x 20 aiid figure 1 3  nt  x !(I 

111:igiiifira tion. 
<j’ aiid G’ iiidirntc tlic positions of figuics 1.’ mid 1 3  rrspwtiT PI) on tlw I,(,\ 

l’liotomicrogr:r1~1i. X 1 1. 
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P L I T E  9 

EXPLANhTION O F  FIGURES 

14 Photomirrograpli of n transrerse section througli the medall;i oblongata 
of Didriphis rirgininnn a t  the level at which the vngus mid liypoglossnl nuclei 
lic on the o p r n  floor of the ventricle. This illustrates certain fiiicr details of 
the eomiectioiis of the dorsal loiigitudjnal faseiculus (see text) .  Weigert prepara- 
tion. X 30. 

A’. Kry photoniicrograph f o r  figure 14. X 3. 
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PLATE 10 

EXPLANATION OF FIGURES 

I 3  Pl1otoiiiicrogr:i1,11 from the same sagittal section :is that  used in figure 1 0  
but from n morc caudal region. The figure illustrates particularly the relations 
of the dorsal longituc1iii;il fasciculus a s  it ov-cilics the hypoglossal iinclcus. 
Weigert preparation. X 30. 

A'. Key photomicrograph f o r  figure 15. x 11. 
16 Photomicrograph froin a horizontal sectioii of tlic brain of Didclpliis 

virgiiii:jii:i. The picture illustrates the relations of the dorsal longitudinal 
fnscicnlns :it cnnd:il  levels of the hypoglossal nucleus mid i ts  roiitinuntioii behind 
this iiuclcus tomird upper spinal cord lerels. Weigert preparation. x 20. 

I3'. Key photomicrograph f o r  figuic 16. X 1;. 
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