Osmotic and lonic Regulation
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Stresses depend on environment:
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* Freshwater
* Brackish (estuarine)

e Terrestrial
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Regardless of their environment,
all animals must be capable of
maintaining iIsosmoticity between

_F (intracellular fluid) and
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anges in the osmotlc conc. of e ECF
IS called:

Cell Volume Regulation
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Unchecked swelling under hypotonic
conditions can lead to
OSMOTIC LYSIS




Volume changes on transfer to dilute seawater
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Themiste (sipunculid)
Elysia (opisthobranch mollusc)

Modiolus (bivalve mollusc)
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If the osmotic conc. of the ECF Increases,
water moves out of the ICF and the cell shrinks.
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If the osmotic conc. of the ECF decreases,
water moves into the ICF and the cell swells.
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RVI - lonic Fluxes
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RVD - lonic Fluxes

osmotically




F.A.A. = free amino acids

ICF
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Animals can reduce the amount

S
.
)
&
. U
C
Ll
C
LL
y C
C
: U
)’ T
d
P .
e
. C
<
.
v
&

In both aquatic and terrestrial spp.
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We’'ll look at aquatic organisms first
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ISOSMotic
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1000

Medium osmolarity (mOsm)

Stenohaline - able to tolerate a narrow salinity range
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Hyperosmotic-Hyperionic Regulation
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Medium osmolarity (mOsm)




Freshwater crayfish, Astacus
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Problems:




Reduction of gill permeability:
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What is the mechanism for ion uptake in the gills?




If the uptake mechanisms are independent,

Nat «—>» cation

Cl- -=——> anion
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