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Accumulation of metails IHiving
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Biological. EffEGtS

Mode of toxicity and interaction with cells.

i) Membranes->  altered membrane fluidity
phospholipid constituents

Ca”™ metabolism and calmodulin

Iron metabolism -> transferrin

DNA and AI*

Signal transduction mechanism “phosphoinositide”
Tubulin

vii) Decrease glucose utilization




Adaptation

GENERAL ADAPTATION MECHANISMS

Cell

i) Pump: ATPase

ii) Biotransformation: « volatilization
- precipitation
« oxidation
«reduction
- methylation

iii) Intracellular deposition

iv) Alteration of uptake pathway



Aluminium Stress on bielogical
Systems

STRESS ADAPTATION

AlP ---> Phospholipide (PE), aluminophore
Fe™ ---> Hydroxides de fer, PE

Ca™,Sr* ---> CaCos, SrCO;3

Ga™, Zn™ ---- ---> Peptides et protéines

) ‘i ---> Bioaccumulation
In’*

Al, Ca, Fe, Zn, Ga




Influence, of Aluminum
concentration on the weight efithe
gelatineus residue

E
g
B
z
]
S
<
o
E

PRECIPITATE mg mL-1 CULTURE

10 20 30
CONCENTRATION OF ALUMINUM (mM)




Preconditioned Cell"Growih in
1.5mM Aluminium

—{— WITHOUT ADDED ALUMINUM
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Growth profile 1 varying
concentrations o AlUmiRIums:
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Insolubllization o1 Al
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Figure 15 Scanning electron micrograph of the dialysate obtained from the speent Ml s
3 h of growth. Note the nodule-like structures, The b represents 1 pm.




Aluminum, lren, and PE Iselateai by
ultra-centrifugation frem multiple-
metal culture
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SEM: Depeosition of Al




Intracellular accumulation of Al

Aluminum deposition in Pseudomonas fluorescens




Al in P.fluorns




Gelatinous deposit 0t Al & [Fe




Fe deposition 1IN P.fllerescens

Iron deposition in a dividing cell
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Membrane-assisted secretion of
Metals In P.fluorescens




Metabolomic  Study,




Global metabolic netwerk eveked
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