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 Hypothalamus 
 Epithalamus 
 Thalamus 
 Metathalamus 
 Subthalamus 
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 Literally "between-brain„ 

 Diencephalon is the area of 
the brain between the 
telencephalon and brainstem.  

 It consists of the thalamus, 
subthalamus, hypothalamus, 
metathalamus, and 
epithalamus. 



Epithalamus 
 Epithelial roof of the third ventricle, habenula, pineal body and 

afferent/efferent connections, including striae medullares. 
 

(dorsal) Thalamus 
 Large mass of relay nuclei for reciprocal information flow between 

subcortical areas and telencephalon. 
 
Subthalamus 
 Continuation of the tegmentum, with several nuclei including the pars 

reticulata of the substantia nigra. Functionally part of the basal ganglia. 
 

Hypothalamus 
 Extends from the optic chiasm to the mammillary bodies. Contains a 

multitude of nuclei (e.g. suprachiasmatic nucleus, mammilary bodies) 
 



 Regulatory functions of visceral, endocrine, 
autonomic and emotional processes: 

▪ Temperature regulation 

▪ Sympathetic and parasympathetic events 

▪ Endocrine function of pituitary 

▪ Emotional and sexual behaviour 

▪ Feeding and drinking behaviour 

▪ Affective processes 

▪ Sleep and wake cycle 
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 Anterior (supraoptic) + preoptic area  
 Mid-level (tuberoinfundibulary) area 
 Posterior (mammillary) area 
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 Suprachiasmatic (retinal inputs for 

diurnal rhythms and hormone release) 

 Preoptic nuclei (lat. and med. – 

endocrine and temperature regulations) 

 Supraoptic 

 Paraventricular 
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Vazopressin 
Oxytocin 



 Nucl. infundibularis (arcuatus) – DA (prolactine release-
inhibiting hormone) 

 Nucl. ventromedialis (rage behaviour, inhibition of feeding, 
endocrine control) 

 Nucl. dorsomedialis 

 Tuberal nuclei (regulatory hormones for pituitary) 
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 Mammillary bodies 

 Inputs from fornix 

 Mammillothalamic tract (to anterior thalamic nucleus) 

 Papez circuit 
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 Medial (periventricular) – releasing hormones for 
pituitary, modulation of feeding, generation of 
affective processes, control of autonomic functions 
 

 Lateral – fasciculus medialis telecephali (medial 
forebrain bundle, MFB), behavioral processes (drinking, 
predation) 
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 Brainstem tegmentum (nuclei raphe, LC, RF, 
mesencephalic PAG)       MFB (fasciculus 
telecephalicus medialis) 

 Limbic structures  
 Retina (regulation of the circadian rhythm) 
 Frontal and orbitofrontal cortex 
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 Axons of the neuroendocrine cells: 

1. Hypothalamic infundibulary system – anterior 
pituitary (portal vascular system) 

2. Neurohypophyseal system – posterior pituitary 
(ADH and oxytocin) 

 Hypothalamo-cortical fibers 
 MFB 
 Hypothalamo-thalamic fibers 
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 Smallest part of the diencephalon 
 

Corpus pineale (epiphysis cerebri) – pineal gland 

Habenular complex: 

Commissura habenularum 

Habenulae 

Stria medullaris 
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 Habenulopeduncular tract (fasciculus 
retroflexus)- unknown function 

 Stria medullaris – afferent and efferent 
habenular fibers  
 

Possible relay by which limbic system and 
hypothalamus influence midbrain structures 
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 No direct connections with CNS 
 

 Inputs from sympathetic NS via 
superior cervical ganglia 
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 Pinealocytes – melatonin, serotonin, 

norepinephrine, hypothalamic-releasing hormones 
(during childhood) 



 

 Circadian rhythm  
(retina - suprachiasmatic 

nucl - thoracic cord - 
sup.cervical ganglia) 
 

 Melatonin secretion 
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 Oval shaped 
 Largest 

component of the 
diencephalon 

 Relay  
(CNS to cortex) 
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 Lateral 
 Rostral 
 Dorsomedial region 
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 Ventral 

 Lateropost. + pulvinar 

 Rostral 

 Dorsomedial 

 Reticular  

 Intralaminar 
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 Motor and 
somatosensory relays 
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 2 motor nuclei (ventral anterior and ventral lateral nucl.) 

 2 somatosensory nuclei (ventral posterior lateral (VPL) 
and ventral posterior medial (VPM) nuclei) – ventral 
basal complex 



 Connections with 
parietal cortex 

 NO afferent subcortical 
projections! 
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 Lateral dorsal nucl. – unknown function 

 Pulvinar nucleus – cognitive functions 
(auditory and visual stimuli) 



 Anterior nucleus of the thalamus 
 Connections with hippocampal formation, 

cingulate gyrus, mammillary bodies 
(mammillothalamic bundle) 

 Memory function 
 

Injury:  
 Disorders of autonomic functions 
 Korsakoff’s syndrome 
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 Connections with limbic, frontal and prefrontal 
cortex 

 Aferent inputs from sup. colliculus, SN, 
mesencephalic tegmentum, vestibul. nuclei 

 Mediation of affective processes and emotional 
behavior 

 Massive in humans 
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 Nonspecific thalamic nuclei 
 Subcortical connections 
 Rostral extension of RF and zona incerta 
 GABA; inhibitory system of negative feedback for 

other thalamic nuclei 
 Sleep and wake cycles 
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 Subcortical connections 
 Nonspecific cortical activation (connecting RF and 

other thalamic nuclei) 
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 Modulation of cortical 
activity during sleep, wake, 
focused attention, 
learning, pain perception… 
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 Corpus geniculatum laterale – relay of visual impulses to 
the visual cortex from retina 
 

 Corpus geniculatum mediale – relay for auditory system 
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 Zona incerta (DA, tractus incerto-hypothalamicus) 
 Nucl. subthalamicus (corpus subthalamicum Luysi) 

– reciprocal connections with the globus palidus – 
motor functions! 
 

 Motor functions associated with the basal ganglia 
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 Ansa lenticularis 
 Fasciculus lenticularis 
 Fasciculus thalamicus 
 FLM 
 Spinothalamic and trigeminothalamic fibers 

“thalamic gatekeeper” 
 

 Nigrostriatal dopaminergic fibers 
 Strionigral GABA-ergic fibers 
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Basal ganglia outputs 



 Ansa lenticularis – from medial segment of 
GP, ventromedial direction and caudally 
toward midbrain 

 Fasciculus lenticularis – from pallidum, 
dorsomedial direction, around the dorsal 
surface of nucl. subth. and curve around the 
dorsal aspect of zona incerta, dorsolateral 
direction caudally toward midbrain 
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 Rostral to the red nucl. reverse course, rostral 
direction = H field of Forel (pre-rubral field) 
 

 Joined by dentatothalamic fibers = fasciculus 
thalamicus (H1 field of Forel) 
 

 Terminate in ventrolateral and ventral 
anterior thalamic nucl. 
 

 H2 field of Forel = fasciculus lenticularis 

44 



45 



PreOptic 

Anterior 

SupraChiasmatic 

ParaVentricular 

DorsoMedial 

DorsoLater 

Infundibular  

Posterior 

 



 PreOptic 
 SupraChiasmatic 
 SupraOptic 
 Lateral 
 TuberoMamillary 
 Lateral Tuberal 



 Visceral & Somatic afferents reach the 
hypothalamus through collateral branches 
from the ____ & from the ____ 
 

 LEMINSCI AFFERENT FIBERS  
 RETICULAR FORMATION 



 Olfaction travels to the hypothalamus 
through the ____ 
 

 MEDIAL FOREBRAIN BUNDLES 



 Corticohypothalamic fibers arise from the ___ 
of the cerebral cortex and pass directly to the 
hypothalamus. 
 

 FRONTAL LOBE 



 Amygdalohypothalamic fibers pass through 
the amygdaloid complex to the 
hypothalamus through the ___ and by a route 
that passes inferior to the ___  
 

 STRIA TERMINALIS  
 LENTIFORM NUCLEUS 

 



 Thalamohypothalmic fibers arise from the 
___ and ___ nuclei  
 

 DORSOMEDIAL  
 MIDLINE THALAMIC 

 



 
 TEGMENTAL fibers to the hypothalamus 

arise from the midbrain 
 



 Mammillothalmic tract arises in the 
mammilary body and efferent fibers 
terminate in the ___ of the thalamus. Here 
the pathway is relayed to the ___  
 

 ANTERIOR NUCLEUS  
 CINGULATE GYRUS 

 



 The Mammilotegmental tract arises from the 
mamillary body and efferent fibers terminate 
in the cells of the ___ in the tegmentum of 
the ___  
 

 RETICULAR FORMATION  
 MIDBRAIN 

 



 Which nuclei synthesize Vasopressin and Oxytocin? 
 The hormones are carried along the axon together 

with a carrier protein ___ and release at the axon 
terminals, where it can be absorbed into the blood 
from Neurohypophysis  
 

 SupraOptic nuclei synthesizes Vasopressin & 
ParaVentricular synthesizes Oxytocin 

 NEUROPHYSINS 



 Supraoptic nucleus is an osmoreceptor 
because it detects high osmotic pressure and 
increases output of Vasopressin which is an 
antidiuretic hormone that also causes 
vasoconstriction. 
 



 Its the upper nervous center for the control of 
lower autonomic centers. 
 



 In the hypothalamus, the ___ region is 
referred to as the hunger center.  

 However stimulation of the __ region inhibits 
eating and is therefore called the satiety 
center. 
 

 LATERAL 
 MEDIAL 



 Posterior hypothalamic nuclei respond to 
cold temperature 
 



 Lateral hypothalamus increases water intake 
 



 Medial hypothalamus is the satiety center 
 



 Suprachiasmatic nucleus controls circadian 
rhythms. 
 



 Preoptic & Anterior nuclei control the 
parasympathetic system 
 



 Preoptic & Lateral nuclei control the 
sympathetic nervous system 
 



 Anterior hypothalamus responds to heat 
 



 The roof of the third ventricle, which is also 
the superior surface of the Diencephalon is 
the ___ . It is covered superiorly by a vascular 
fold of ___. 
 

 TELA CHOROIDEA 
 PIA MATTER 

 



 The Lateral surface of the diencephalon is 
bounded by the ___ which is composed of 
white matter and consists of nerve fibers that 
connect the cerebral cortex with ___ and ___
  
 

 INTERNAL CAPSULE 
 SPINAL CORD and BRAINSTEM 

 



 The stria medullaris thalami are afferent 
fibers to the Habenular nucleus. 
 



 All sensory systems except __ pass through 
the thalamus. 

 Posteriorly the thalamus is expanded to for 
the ___. Inferiorly the thalamus is continuous 
with the ___ of the midbrain. 
 

 OLFACTION 
 PULVINAR 
 TEGMENTUM 



 The superior covering of the thalamus is a thin 
layer of white matter called the ___, and 
laterally a layer called the ___. 

 The gray matter of the thalamus is divided by 
vertical sheets of white matter called the ___
 . 
 

 STRATUM ZONALE 
 EXTERNAL MEDULLARY LAMINA 
 INTERNAL MEDULLARY LAMINA 

 



 Habenular nuclei and pineal gland. 
 



 Olfactory 
 Visceral 
 Somatic Afferent Pathways 

 



 The pineal gland is a small conical structure 
that is connected to the pineal stalk. 
Superiorly the base of the stalk is called the 
___ and inferiorly  ___.  
 

 HABENULAR COMMISSURE 
 POSTERIOR COMMISSURE 

 



 The pineal gland contains two types of cells, 
the __ & __. 

 Pineal gland contains NO nerve cells, but __ 
sympathetic fibers enter the gland and run 
along the blood vessels  
 

 PINEALOCYTES & INTERSTITIAL CELLS 
 ADRENERGIC 

 



▪ Pituitary 

▪ Parathyroids 

▪ Islets of Langerhans 

▪ Adrenals 

▪ Gonads  

 
 Generally have an __ effect. 

 

 INHIBITORY 
 


