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Target Audience.We wrote Medical 
Physiology primarily as an 
introductory text for medical students, 
although it should also be valuable for 
students in the allied health 
professions...



NoŤiuni introductive

Organizarea morfofuncŤionalń a 
sistemului nervos

Macroscopicń 

Microscopicń 

FuncŤionalń 



NoŤiuni introductive
Sistemul nervos (s.n.) ðcel mai complex 
sistem din orgs. mediazń comportamentul de 
la miĦcńrile simple Ħi percepĪia senzorialń 
p©nń la ´nvńĪare, memorie Ħi conĦtiin Īń.

Este organul minĪii Ħi rńspunzńtor pentru 
capacitatea umanń de invenĪie, descoperire 

Ħi limbaj .
De fapt, cea mai importantń funcĪie, capaci-
tatea creierului uman de a g©ndi este greu 
de ´nĪeles.



Organizare morfofuncŤionalń a SN
Macroscopicń 

-sistem nervos central

-sistem nervos periferic

Microscopicń

-celule: neuroni

-celule: celule gliale sinapse

Somatic 
Vegetativ
(autonom)

-teoria neuronalń ðH. von Waldeyer.1891

-bariera hemato-encefalicń
-relaĪii metabolice



Aspectul vizual

Imagine prin 
spectrul de 
difuziune- harta 
fibrelor nervoase

http://www.sciencemag.org/content/335/6076/1628).



Gigandet X, et al. Estimating the Confidence Level of White Matter 
Connections Obtained with MRI Tractography. PLoS ONE 3(12): . (2008) 





FuncĪii principale ale 
neuronului Ħi 
celulelor gliale

-metabolism energetic

-sinteza molecularń

-transport -anterograd 
-retrograd

-coducere



Compartmentaliza rea neuronalń
Neuronii sunt polariz aĪi Ħi au proteine 
membranare distincte pt. fiecare domeniu 
al neurilemei .
Sinteza proteinelor apare, ´n special ´n 
corpul neuronal, mai puĪin in dendride RE 
neted Ħi rugos, ap. Golgi; este absentń ´n 
axon.
Mitocondria: pre zentń in corpul celular,
butonul terminal,  estetrafic atń in axon. 
Transportul axoplasmatic a ntero-Ħi 
retrograd al moleculelor ´n vezicles de-a 
lungul m icrotubul ilor estemediat pri
microtubule -associated proteins (MAPs ): 
1. kinezina pentru transp. anterograd-
enzime, proteine
2. Dyneina pentru transport retrograd: 
NGF, alti factori de cre Ħtere, molecule 
captate din mediul extracelular.
Transport anterograd - 400 mm/zi

retrograd 200-300 mm /zi
Quantum content



Lungimea totalŁ a capilarelor cerebrale- 400 mile

DistanἪa neuron-capilar - 20 Õm 

CirculaἪiacerebralŁ -bariera hemato-encefalicŁ

- bariera hemato lichidianŁ



Cerebrospinal fluid (CSF)

ÅVolume = 150 ml, daily production = 500 ml

ÅFormation of CSF: 2/3 as secretion from the choroid plexuses in the 4 

ventricles, but mainly in the 2 lateral ventricles; 1/3 as secretion by the 

ependymal surfaces of the ventricles and by the arachnoid membranes 

ÅFunction:

ïmechanical protection;

ïdistribution of neuroendocrine factors

ïĂvolume bufferñ: regulate ICP when tissue/ intracranial blood volume rises 

Monroe-Kelly doctrine: V-CSF+V-blood+V-brain tissue = const.

CSF distributed in

-ventricles of the brain

-cisterns around the 

outside of the brain

-subarachnoid space 

around both the brain and 

the spinal cord 



Organizare morfofuncŤionalń a SN

-14.000 gene exprimate ´n dezvoltarea 
Ħi funcĪionarea creierului 

-Genomul uman- cca. 22.000 gene

Suportul genetic al SN



This neuroepigenetic view suggests that 
DNA, RNA and protein each influence 
one another to produce a holistic
cellular state that contributes to the 
formation and maintenance of memory, 
and predicts a parallel and distributed 
system for the consolidation, storage 
and retrieval of the engram.

Marshall P. Bredy T W. Cognitive neuroepigenetics: the next evolution in our understanding of 
the molecular mechanisms underlying learning and memory? . NPJ Sci Learn.2016.

Organizarea funcŤionalń a SN
Creierul holistic

https://www.ncbi.nlm.nih.gov/pubmed/27512601


Epigenetic mechanisms have been suggested to 
have roles in neuroplasticity, in particular 
with regard to learning and memory forma -
tion, and in a range of neural diseases. In 
addition to epigenetic marks, the human 
genome also contains large-scale compart-
mentalized structures that might also 
influence neuroplasticity and neural disease. 
These structures result from variations in the 
amounts of GC% and in the timing of DNA 
replication and give rise to longitudinal 
differentiation (light and dark bands) along 
chromosomes after the appropriate staining .



Epigenetic modifications, such as 
methylation, acetylation, or phospho -
rylation of histone proteins or 
methylation of the DNA, can cause 
changes to chromatin structure. These 
changes in chromatin structure may 
alter the binding of transcription 
factors or enhancer element binding 
proteins to promoter sites, thereby 
modifying gene transcription patterns 
Watanabe Y et al. Epigenetic basis of neuronal plasticity: Association with 

R/G-band boundaries on human chromosomes. Neuroepigenetics 7 (2016) 



Excitabilitate - capacitatea

(condiŤia) unui sistem viu de a 

capta semnale specifice , ca formń

de actualizare a informaŤiei,

necesarńorganizńriilui ´ntru

adaptabilitate ĺi continuitate . 
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Excitabilitate - noĪiuni generale


