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Lecture No

THE ROLE OF FOREBRAIN,
LIMBIC SYSTEM AND
CEREBRAL CORTEX IN THE
FORMATION OF THE BODY'S
SYSTEMIC ACTIVITY.
PYRAMIDAL AND
EXTRAPYRAMIDAL SYSTEMS.

as. DENYSENKO Oksana
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motor function:
1. spinal cord;
2. the medulla oblongata and the
pons;
3. midbrain and cerebellum:;

4. Diencephalon (thalamus,
hypothalamus);

5. Telencephalon (striopaladar
system of subcortical nuclei +

cortex)

The highest level is the cortex of
the cerebral hemispheres!
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Basal gangles and circuitry







Basal gangles afferent and efferent connections
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Basal gangles FUNCTIONS

1. Movements regulation and their sensorimotor
coordination

2. Muscle tone control and voluntary movements
regulation

3. Centers of complex unconditioned reflexes and instincts

4. Centers of aggressive reactions inhibition

5. Sleep-wakefulness cycle maintenance
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- slow vermis-like forearms - seizure-like mimic and skeletal

and digits movements muscles
contractions during the rest state




Thalamus and the reticular formation
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All sensory pathways have direct
projections to thalamic nuclei, which
convey the information to restricted

areas of the sensory cortex.




«... thalamus serves as the rely station,
where all the external stimuli,

coming together, change their expression
and go to subcortical and cortical
centers>».




(visual, audial, tactile, etc.).

(frontal, occipital,

temporal) —




Primary Primary somatic
motor cortex ~ SeNSOry cortex

Parietal-temporal-
occipital association
cortex

- Y : P -
cortex £ Panetal lobe

Primary
visual cortex
Prafrontal
association cortex
Sylvian fissure

Primary
auditory cortax



dendrites. + Afferent

thalamo-
cortical projections out of the

TSR a i
B8]

BASHSCIIC INATAMIC NUSC

Molecular layer |

External

: g ' 2]
o "‘ 4 _" ql‘l I|= ::l'.J : ; ‘f'"l. \
:I !- '. | ...'l ".. 5
d 4 Vil 14

granular layer Il W hasket
o % E '.L. cell
F | . chandelier
l . cell
F : 2.
External m ! A e B il ax0-axonic
pyramidal layer =l [ ‘T, e ’ig cell
g 2T N . : l 2 _.. .
7 ]IJ"H' OJ:J Al pyramidal
2 I lf i ] cell
L e = ‘
' J: | v : Y S + Afferent thalamo-
" ) A l* : . 0
Internal o »-‘] e b v | microgform cortical projections out. of
granular layer i e R /ﬂ{! cell the specific thalamic
e B .lI li. |' | : " : 4 | large hasket
Internal v 3 I [' '-’i‘ 5 - cell
pyramidal layer 2 ” M P Giant pyramidal cells
S {F"‘"',"”ll']j 1";;!5 l']' mattinotli cell
NS
| . ._E.:;.;:;g|['..-.:::,_:"_'_. j’- SepeTeHoBNAOHbIE
Multiform layer Vi : ] ORI R [T KNEeTKU
*L [] ExcITaTORY
efferent
T7 s S e l B NHEBITORY



https://www.google.com/url?q=http://ppt/slides/ppt/slides//ppt/slides/slide33.xml&sa=D&source=editors&ust=1676467459723663&usg=AOvVaw15V4JUADi_62AkbDj_Sfj8
https://www.google.com/url?q=http://ppt/slides/ppt/slides//ppt/slides/slide33.xml&sa=D&source=editors&ust=1676467459723883&usg=AOvVaw2Up7DSaP1SbJmGRg25w3Ry

BRAIN CORTEX HOMUNNCULUS \




..... ateral and rnesial views of ihe
cergoral coriex of the rnacaque
rmonikey snowing ine orirnary (green
arzz velow) and the supolernentary
(green arza above) rmotor areas
according to Woolsey (adapied frorm
Woolsey, 1958).
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These representations were schematized in the form of two

"homunculi,”

one located on the lateral cortical surface and the other on the mesial
one. The two homunculi became a dogma for clinical and
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Frontal lobe FUNCTIONS \




Parietal lobe FUNCTIONS




Occipital lobe FUNCTIONS \




Temporal lobe FUNCTIONS




Syrmotorns assiciated witn premotor cortes lesions:

Changes in Personality and Consciousness.
Judgments disturbances.

Loss of spontaneity in interacting with others (changes in social
behavior).

Loss of flexibility in thinking. Difficulty with problem solving.
Inability to focus on task (Attending).

Mood changes (Emotionally Labile). Could based on relations of
amygdaloid basolateral nucleus with cingulate and premotor
cortex.

Motivation disturbance.

Inability to plan a sequence of complex movements needed to
complete multi-stepped tasks, such as making coffee
(Sequencing).

Persistence of a single thought (Perseveration).



Motor perseveration in patient
with premotor region injury
(by A.R.Luriya, 1973)
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Elementary (simple) motor
perseveration in the
postoperative period after
removal of meningeoma from
premotor region



Writings of the patient with kinetic motor aphasia
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