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elular

En condiciones de célula en reposo (“normales™) ...
... las células tienen niveles de Ca?" citos6licos bajos

ne calcio

alsecuestrina)

A asociado a proteinas (calmodulina)




2| calcio

ecundacion
sinapsis, secrecion,...)

-Regulacion del citoesqueleto (gelsolina)
-Activador de enzimas catabolicos
-Activador del ciclo de Krebs mitocondrial

0S niveles de calcio

Mitochondria: i asmic Reticulom: Endosomes:
Dehydro-Rhad 2 [45] M 1 (8], [5], Oregon Green 488 BAFTA 3N [36]
Rhod 2 [45] [46] [48] [51] [53] Acq equorin [15] [13] [16][19] Fura 2 Zymosan [38]
Furs-2 FF [42 Cameleons: c3er, yeder, yeder, D1 [3] [4] [5] [2] Fura 2 dv, Oregon Green Bapta 1 [37]

1
Aequorin: mAEQ [55]
Cameleons:
YC2emit, YC3mit, YCAmit [61]
Ratio pericam: [62]

Nuckoplasm:
Fura 2 dx [£4]
Ca Green dx [84] [85] [95]
NuCa dx [107]
Aequorin: nuAEQ [108]
Ratio pericam: [62] Granules (outside):
Ca Green dx [122]
Ca Crimsen dx [125] [126]
Chameleon:
Phogrin-Yeam2 [133]

Marcadores fluorescentes
-Aequorin
-Fluo-3
-Fura-2

Granules (inside):

Pu (9 70 00 s Mg Furs Red 122]

Golgt: | ) Caleium Orange-5N, Mag Indo | [125] [126]
Mag Fura 2, Mag Fura Red, Aequorin; Golgi AEQ [27] [28] hemorins VAMDAq [139], [130]
Fluo SN, Rhod 5N [105] Cameleon: GT-YC3.3 [26] e MPAq [129],

Chromogranine A=Ag [132]
Gerasimenko et al. 2005. Cell Calcium. 38:201-211
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de Ca?t+: Fluo-3
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La mitocondria
e celular
denante del efecto toxico

v &l calcio

por el calcio

ay mucha concentracion

en las proximidades del RE
a entrada de calcio reduce el potencial de membrana (V)

La consecuencia es reduccion de la sintesis de ATP

Un aumento sostenido o elevado puede provocar disfunciéon y
apoptosis 0 necrosis
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Mitochondria Orrenius et al. Nature 4:552 (2003)
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medio €-> citoplasma<—>organulo
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En condiciones normales ...
... las células tienen el potencial de membrana mitocondrial elevado




MarJaj cJe itho idrias

Rodamina 123

Verde= bajo potencial de membrana mitocondrial, monomérico

Naranja= elevado PMM, agregado
Biochemistry 30, 4480 (1991)




rocdegenerativas
jones rnitocondriales

Table 1

Mitochaondrial proteins mutated in neurodegenerative diseases

Dizssase Gang Function

Charcot-Marie-Tooth type 24 hin2 Mitochondrial fusion
Charcot-Maris-Tooth type 44 GDAF1 Mitochondrial dynamics/fission?
Dominant optic atrophy OPA1 Mitochondrial fusion and cristee structure
Racessive optic strophy CPAZ Unknown

Lebers' hereditary optic neuropathy MND gen=s in miDNA Chadatve phosphorylation
Hereditary spastic paraplegia Paraplegin Mitochondrial ATPasa/proteass
Hereditary spastic paraplegia HSPS0 Mitochondrial heat shock protein
Familial amyotrophic latersl sclerosis 5001 ‘Superowide dismutase

[Familial Parkinson's PINK1 Mitochondrial serinafthreonine kinase
Friadraich's ataia Firataxin Fomation of iron-sulfur clusters. in mitochondria

Chen et al. 2006. Curr.Op.Cell.Biol. 18:1-7
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Chen et al. 2006. Curr.Op.Cell.Biol. 18:1-7
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n de la apoptosis
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Orrenius et al. Nature 4:552 (2003)

la apoptosis
Bcl-2 proteins regulate mitochondrial outer membrane permeabilization

- f .
14,3,3 isoforms
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Humanin
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Armstrong. 2006. BioEssays 28:253-260




va la apoptosis
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brana ritocondrial
rnal

e al unirse al VDAC generan

de su integridad total
itocromo ¢

- por hinchamiento de la membrana mitocondrial interna y
formacion del PTP
-> la mitocondria pierde su integridad
= liberacion total de citocromo ¢

- - no todas las mitocondrias de la célula se afectan
de la misma forma (=efecto localizado)

v la necrosis

| MPT regulates mitochondrial inner membrane permeabilization I

Bl —

NECROSIS

Armstrong. 2006. BioEssays 28:253-260




bility Transition Pore

ISCHAEMIA REPERFUSION
Oxidative stress
Losses of ATP and adenine
nucleotides
+
! +
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ATP hydrolysis by mitochondria Mitochondrial swelling
Cell ATP Cell ATP Outer membrane
dissipated maintained rupture
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no hay muerte celular

Mitochondrial Ca?* uptake
+Less Ca?* around IP3R
“M| sLess sensitisation of IP3R

+Ca?* wave propagates slowly

No Mitochondrial Ca2*
uptake
*More Ca?* around IP3R
*IP3R sensitised

+Ca?* wave propagation
accelerated .
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El calcio como desenca

Mletabolito
reactivo

Peroxidacion
2+
TCa R Lipidica \
DETOXIFICACION l \ l i
Alteraciones Dafio
l Ha[lteno metabolicas ¢ celular
ELIMINACION — Vv
Repuesta Apoptosis || Necrosis
inmune




2| del calcio

ecto?

calcio
quelantes (Ca, ..., Mg, Fe)

Aumento de la concentracion de calcio:
efecto primario o tardio
evitarlo previene la toxicidad

, papel del calcio

caina depende
lizacion

barbital in vivo

!

Aumento Reticulo Endoplasmico Liso
Aumento metabolizacion de cocaina




los hepatocitos a
2

Rata con Fenobarbital
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