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GLIJAS SUNAS
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Neironi- plastiskas, sekretoram
uzbudiramas snas

Plastiskums -speja nejrtraukti mairties (g@arbavet, radt jaunas
sinapses). Plastia& strukfiras: denditu zarojumi, dendtu dzelknsi,
sinapses: presinaptiskie nerligaostsinaptisks struktras.

Sekreton funkcija — piedahs kimisko savienojumu sékija, ar
iInformativo noZmi.

Uzbudingmas &nas —uztver un atbild uz kairipumu. Atbildes
stiprums ir atkags no kairiataja stipruma.



Synaptic knobs

& Viens neirons var veidot | 1dz pat
-— 2000 sinaptisko kontaktus ar
L 3 citam Sanam.
>
= | Uz viena neirona var veidoties

lT1dz pat 10 000 sinapSu.
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Narons

* Neironam ir rakstdga uzbudiamiba — spja veidot un prvadit pa
sinas membanu darbibas potendilu jeb impulsu atbild uz
pietiekami spcigu informatvo sigralu.

Dendrites !
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Eaia |

Dendritic -, ™ o}
spines

Stimulated by |
environmental
changes or the

activities of other cells

Cell body

Contains the nucleus
and mitochondria,
ribosomes, etc.

Axon

Conducts nerve impulse
{action potential) toward
synaptic terminals

Synaptic
terminals

Affect another
neuron or effector
(muscle, gland,
etc.)

http://www.horton.ednet.ns.ca/staff/selig/Activiigmervous/nal.htm




“Tipiska’ neirona uzldve
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1. Sinaskermenis jeb soma
- viens kodols ar kodajiem,
-Nisla kermensi jeb bazofii viela -
graudainais endoplazmatiskaidd &
brivas ribosomas proieu sin€zei;
jaunsistenztos prot&nus $ina izmanto
intracelubrai regeneacijai;
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Synaptnc
terminals

- neirofilamenti piedod neironam
formu un balsta tos;

- mikrcauruites nodrosSina
intrecelukro transportu;

- ieskgumi, piengram, pigmenti:
lipofuscins — oksickti lipoprotani
(novecoSass pigments);
neiromelarins —tumsi biina
pigmentviela



Uzbudin amo Stnu fiziolo giskie
pamaitst avok |

Riermat Ivais

Fiziolo giskais miera st avoklis

Signials

Pareja

Fiziolo gisk as aktivit ates
stavoklis

Kavésana (-)
Uzbudin aums (+)



SUNAS “IEK SEJAIS DARBS” - PROCESI

SUNA PASAS SINAS 1ZDZIVOSANAI, SAVU
STRUKTURU UN ENERGETISK A POTENCIALA
SAGLABASANAI UN PASATJAUNOSANAI. VISI
SIE PROCESI IR SAMERA UNIVERSALI, L IDZIGI
DAZADU AUDU SUNAS.

SUNAS AREJAIS DARBS (jeb SPECIFISKA

FUNKCIJA) - FIZIOLO GISKAS NORISES, KURAS VEIC
SUNA, BET TAS IR NOZIMIGAS GALVENOK ART
“ARPUS” SUNAS - SUNU SAVSTARPEJAI SADARBIBAI,
AUDU, ORGANA VAI VISA ORGANISMA VEIKSM IGAI
FUNKCION ESANAI.



LUID ZI GALVANI (Luigi Galvani) eksperimenti, kuros
vinS piefdija, ka gan muskulis, gan nervs igggi akivi
vadt elektrisko stivu.
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L.Galvani eksperiments, kaivinS pieadija Luidzi Galvani (1737-1798),

nervu s@ju vadt elekstisku impulsu; ats italu fizikis, kurS stidaja
no vipa gamatas “De Viribus electricitatis in Bolonas Universiite

Motu Muscularf (1792).



Hermann Ludwig Ferdinand von Helmholtz
(1821-1894)

Vacu fizikis un fiziologsHermans von Helmholcpjrmais izn&rija
nervu impulsu prvietosais atrumu; & atrums lielajos vardes nervos: ~ 40m/sek.



Nervu impulsu vadiSsanasatrums (m/s) daadu dzavnieku nervos:

Mugurkaulnieki:

kakis
c¢uska
varde
ZIVS

Bezmugurkaulnieki:

tarakans
kalmars
slieka
krabis
gliemezis
aktinija

Parastie kustibu nervi: Milzu aksoni

30-120
10-35
7-30
3-36

4 35
0,6 30

0,8
0,1



NERVU SKIEDRU KLASIFIK ACIJA

DIAMETRS MIEL INA
FUNKCIJA
TIPS (M) APVALKS
Aa | 8-20 (rupjas)| Mielinetas / 50 - 120 Motor as
AR | 5-12 (rupjas)|  Mielin &tas 30 - 70 Sesno#s
Ay 2-8 (smalkas) | Mazmielingtas 10 - 50 Proporioreceptivas
As | 1-5 (smalkas) | Mazmielinetas \ 3 -30 } Sesnoks
__ AUtonomas
1-3 (smalkas) | Mazmielinetas \ 3-15 / (vegetativas)
C <1 (smalkas) Nemielinetas \ <2 / Sesnoks




Uzbudinajuma procesi augu $inas

KLy "\ ' i

http://kids.britannica.com/comptons/art-107242/Thé&nuss-flytrap-an-insect-eating-plant-has-pairs-of

1874.gad britu fiziologs John Burdon-Sanderson Zilat'Nature”
apraksta elektrigskuzbudirajuma procesus el mugdajali
Dionaea muscipula.



Membr anas funkcion ala uzbuve

Glycoprotein  Glycolipid 2
. % Cholesterol

Extracefular fiuid
{(watery environment)

Carbohydrate
of glycocalyx

Polar heads of
phospholipid
moleculas

Bimolecular
lipid layer
containing
proteins

Monpolar tails of Peripheral Integral ~ Filaments of Cytoplasm

phosphalipid roteins otains skeleton (watery environment)
moleculas P i Dk

* biologiskajai membinai pienit selekiva vielu caurlaitba.



Kanalu noz ime potenci ala veido Sana

e protanu konstrukcijasimas
membana
o jonu kanli ir selektivi unvadami

Kanalu vad amiba.
* potencial-atkarigi kanali
(voltage-gated channels)

e mehanosensivi kanali
(mechanically gated channels)

e kKimijsensitivi kanali
(ligand-gated channels)
e jonu kanalu var atvert ar1 kanal-

OBV intracelul ara fosforil acija
(metabotropo receptoru gadjuma)




Intracelul aras un ekstracelul aras jonu koncentr acijas
siltasi nu dzivnieka nervu sSuna (motoneiron a):
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Intracel.
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Membr anas miera potenci als

Nevienm erigs | adinu un jonu sadal 1jums
abpus membr anal

Elektriskais gradients
Koncentr acljas gradients

L

Cell membrane




Elektrislka potenciala meriSana nervaudos

Oscilloscope

* How a Membrane Potential Is Displayed on an Oscilloscope

Electran gun Swiaep
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http://academic.uprm.edu/~ephoebus/id81.htm



JONU (natrija un k alija) PL USMAS 1ZMAI NAS DP LAIK A
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DARBIBAS POTENCALA VEIDOSANAS UN IZPLATISANAS
PA NERVU XIEDRU

resting potential  outside resting potential  putside +
Na a L Na Na &
ma b - . H.\' ®
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http://imgarcade.com/1/nerve-impulse-animation/



LABILIT ATE jeb FUNKCION ALAIS KUST IGUMS raksturo
uzbudinajuma procesuatrumu, ar k adu audi spej veikt pilnu
uzbudinajuma periodu (FMS - UZBUD - FMS).

Mieliniz étas nervu kiedras DP pamatswvrtiba un absolitas
refrakt aras fazes ilgums ir tikai 1/2500 sek.,itlz ar to So
Skiedru labilit ate ir aptuveni 2500 DP sekund.



UZBUDIN AJUMA PARVADE NERVU SKIEDRA

Electrode 1

ANy,

Direction of conduction ———

9 10 11 Action potential
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Membrane potential (mV)




Membr anas potenci ala izmai nas
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(B} Action potential propagation
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Neirona sekretora funkcija




