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Diencephalon

I.  Announcements

A. We will have covered all the anatomy for this course (except vasculature) by the end of next week.

B. There’s a lab guide on the neuroscience homepage that contains a list of all the terms we need to know for the first exam.  http://www.ttuhsc.edu/pharm/neuro
II.  Diencephalon Anatomy

A. Can be divided into four different parts, all with the suffix ‘thalamus’.

1) Thalamus

2) Hypothalamus

3) Epithalamus

4) Subthalamus

B. Dorsal structures are sensory, ventral structures are motor.  This is consistent with the spinal cord and brainstem.

C. The diencephalon is separated into two halves by the vertical third ventricle.

D. Sulcus limitans (see Barr, p. 109).

1) This divides the thalamus from the hypothalamus, and actually can be found from the cord up to the diencephalon.  In the diencephalon, this is between the anterior and posterior commissures.

2) In a midsagittal section, this is a depression in the wall of the third ventricle (see Netter’s plate 109).

3) The thalamus is above this line and the hypothalamus is below it.

E. When the central nervous system was developing, we had a caudal and rostral end.

1) The very rostral  (or terminal) end of the CNS was called the lamina terminalis (see Barr, p. 216).

i. This structure is now found as the anterior wall of the third ventricle, and is the anterior border of the diencephalon.

ii. On a midsagittal section, we can see the ventricular system, as well as the lamina terminalis, which stretches between the optic chiasm and the anterior commissure.

iii. This structure serves as a good landmark, and is located inside the ventricular system.

iv. The cerebral cortex develops from two buds off the ventricular system, and eventually folds over the top of the ventricular system, anterior to the brainstem.

F. Posterior border of the diencephalon is an imaginary line between the posterior commissure and the mammillary bodies.

1) Identification of posterior commissure and mammillary bodies.

G. There are three (and sometimes four) connections between the two hemispheres.

1) Corpus callosum – this is the major one.

i.  Dr. Norman related a story of a man who was featured on a Sunday morning news program.  This man could remember everything he’d ever read, and could answer any question about his reading.  However, he could not use the information, only knew it, because he had a severed corpus callosum.  He could even read two books at a time, one with each eye.  Because of the lack of communication of the two hemispheres, he could not use any of the information he knew.

2) Anterior commissure – found at the anterior end of the corpus callosum

3) Posterior commissure – found overlying the origin of the cerebral aqueduct.

4) Interthalamic adhesions – found in 70% of people, connects the two halves of the thalamus

H. Subthalamus cannot be seen from the midline, because it lies below the thalamus.

I. Epithalamus

1) Consists of the pineal body, posterior commissure, and the Habenular nucleus.

2) These structures are not really related to one another, but are located in the same vicinity.

J. Hypothalamus

1) Three parts

i. Anterior (optic) part – lies above the optic chiasm

ii. Middle (infundibular) part – lies between optic chiasm and mammillary bodies

iii. Posterior (mammillary) part – lies over the mammillary bodies

2) Approximately the size of your thumb

3) Headquarters for sympathetic and parasympathetic nervous system, also regulates body temperature.

4) Controls pretty much all of the endocrine function of the body through the adenohypophysis (anterior pituitary) and the neurohypophysis (posterior pituitary)

5) There’s also a vascular link between the hypothalamus and pituitary in the hypophyseal portal system.

II.  Cross-section of the diencephalon  (see Figure 20,Neuroatlas on the web; see also Barr, p. 222, Figure 11-7, or Haines, Figure 5-30, p.132-133) 

A. This is not a particularly good slide, but it shows the structures we’re interested in.

1) Lamina terminalis

2) Optic chiasm – ventral

3) Optic tracts

4) Anterior commissure

5) Posterior commissure

6) Cerebral aqueduct

7) Superior colliculus

8) Third ventricle – note the shiny lining – very distinct

9) Lateral ventricles – most of the cerebrospinal fluid is produced here

10) Foramen of Monroe

11) Corpus callosum

12) Floor of hypothalamus

13) Mammillary bodies

14) Space between diencephalon and mesencephalon

15) Pineal body

B. [image: image1.wmf]This slide, as well as the others on the web, are cut in sections perpendicular to the long axis.  These are neither horizontal nor coronal, but more of an oblique section.

C. Pineal body

1) There are no direct connections between the pineal body and the CNS.  The pineal body is regulated instead by the sympathetic nervous system.

2) In dark, the pineal body releases melatonin, which makes you sleepy.  Light regulates the enzyme in the pineal gland that converts 5-hydroxytryptamine to melatonin. 

3)  This response is relayed through the superoptic nucleus of the hypothalamus, but is not actually connected to the CNS.  

4) This mechanism sets our Circadian rhythms

IV.  Cross-section of diencephalon (I believe it was Slide 21 off of the Neuroatlas on the web)

A. This slide is the next slide up into the hypothalamus (see also Barr’s, p. 223, Figure 11-10)

B. We can identify: 

1) Lamina terminalis

2) Third ventricle

3) Corpus callosum

4) Roof of third ventricle just as it comes back to the roof of the posterior commissure

5) Epithalamus – two little bumps right above the posterior commissure on the dorsal-inferior aspect of the thalamus.  These are called the Habenular nuclei.

6) Hypothalamic sulcus – depression between the dorsal sensory thalamus and the ventral motor hypothalamus

7) Internal capsule (posterior end) – separates diencephalic structures from structures of the cerebrum or telencephalon.

8) Fornix 

1.  This structure is a tract from the hippocampus to almost up to the mammillary body.

9) Hypothalamus

10) Thalamus

11) Subthalamus

i. Subthalamic nuclei

ii. Red nucleus  (associated with midbrain)

iii. Substantia nigra (associated with midbrain)

iv. Cerebral crus (associated with midbrain)

v. Pre-rubral field – big group of dark fibers

vi. Zona inserta – anterior part of reticular formation

vii. External reticular nucleus (associated with the thalamus)

V.  Thalamus (See Netter’s, Plate 105) ** Scribe note – this is not the actual slide used in class, but the slide used is not in the Netter’s Atlas, but it is likely on the Netter’s CD-ROM Atlas.

A. Egg-shaped mass right in the middle of the brain.

B. Lateral and medial thalamus are separated by a group of fibers called the internal medullary lamina.

C. Anteriorly, the internal medullary lamina separates the anterior nucleus of the thalamus (Netter’s Plate 101)

1) The anterior nucleus can be seen externally on the dorsal surface of the brain as a little bump that sits on the anterior wall of the thalamus.

2) Several thalamic nuclei can be identified.  These are listed in the lab guide.

i. Anterior nucleus

ii. Lateral geniculate body – relay nucleus for visual information

iii. Medial geniculate body – relay nucleus for auditory information

VI.  Junction between the mesencephalon and the diencephalon (Slide 19, Neuroatlas on Web; Barr, Figure 11-8, p. 222)

A. Cerebral crus

B. Substantia nigra

C. Red nucleus

D. Mammillary bodies

E. Pineal body

F. Posterior commissure

G. Optic tract coming back into the lateral geniculate body

H. Medial geniculate body

I. Third ventricle

J. Optic chiasm

K. Habenular nucleus – along with pineal body and posterior commissure, make up epithalamus

L. Pulvinar – huge pillow-shaped nucleus that falls back over the midbrain

VII.  Horizontal section through the substance of the cerebrum (See Haines, Figure 4-12, p. 66)

A. Identify:

1) Thalamus (can be found medially)

2) Internal capsule

i.  Posterior (or lenticulothalamic) and anterior (or lenticulocaudate) portions

3) Lenticular nucleus – lateral to the internal capsule

4) Head of caudate

5) Cerebral crus – extension of internal capsule

i.  Corticospinal tract – begins as the lateral corticospinal tract in the cord, becomes the medullary pyramids in the medulla, penetrates the pons, found in the midbrain as the cerebral crus

6) Habenular nucleus

7) Centromedian nucleus of thalamus – useful landmark

8) Ventral posteromedial nucleus – surrounds the centromedian nucleus on all sides (See Haines, p 132-3)

i.  Important in relay of sensory information

9) Identification of other nuclei of thalamus in slide is not required, since they are difficult to identify.

VIII.  Another horizontal section, slightly dorsal to the previous one (See Haines, Figure 4-13, p.67)

A. Identify:

1) Lenticular nucleus

2) Thalamus

3) Fornix – comes from the hippocampus midline, comes down just posterior to fiber bundles that go across the midline

4) Anterior commissure

5) Third ventricle

6) Subarachnoid space – just anterior to the anterior commissure

i.  Cerebrospinal fluid found here is not internal to the brain

7) Internal medullary lamina – separates the medial and lateral parts of the thalamus

8) External medullary lamina – separates the thalamus from the reticular formation

9) Posterior limb of internal capsule

10) Anterior nucleus of the thalamus – used in converting short-term to long-term memory

11) Caudate nucleus  - in the anterior horn of the lateral ventricle

12) Anterior limb of the internal capsule

IX.  Coronal section (see Neuroatlas Slide 25;  Haines, Figure 4-31, p. 134-5)

A. Identify:

1) Pons

2) Cerebral crus

3) Substantia nigra

4) Red nucleus

5) Continuation of cerebral crus with posterior limb of internal capsule

6) Thalamic portion

7) Cerebral aqueduct

8) Posterior commissure – just above the entrance to the cerebral aqueduct

9) Habenular nuclei – just above the posterior commissure

10) Pineal body – in the midline

11) Hippocampus

12) Origin of the fornix

X.  Another coronal section (See Neuroatlas Slide 26; Haines, Figure 5-32, p. 136-7)

A. Identify:

1) Posterior limb of internal capsule

2) Lentiform nucleus

3) Thalamus, both medial and lateral portions

4) Internal medullary lamina – separates the medial and lateral portions of the thalamus

5) Mammillothalamic tract- white fiber bundle that runs from the mammillary body to the anterior nucleus of the thalamus

6) Hypothalamus

7) Massa intermedia or interthalamic adhesions

8) Fornix 

9) Third ventricle

10) Optic tract

XI.  Midsagittal section (See Haines, Figures 2-27 & 2-28, p. 28-29)

A. Identify:

1)    Posterior commissure

2)    Superior colliculus

3)    Mammillary bodies


i.  All the structures in the diencephalon are ROSTRAL to the midbrain

4)    Thalamus

5)    Fornix

6) Anterior commissure

7) Hypothalamus

8) Medullary pyramid

9) Cerebellum

10) Pons 

11) Medulla

12) Inferior olive

13) Corticospinal tract

14) Red nucleus

15) Substantia nigra

16) Cerebral crus

17) Inferior colliculus

18) Optic nerve

19) Inferior cerebellar peduncle

20) Superior cerebellar peduncle

21) Ventral posteromedial nucleus of thalamus

