Centurion
UNIVERSITY

Shaping Lives...
Empowering Communities...

Osmoregulation

Dr. Amrutha Gopan

Assistant Professor

School of Fisheries

Centurion University of Technology and Management
Odisha




Osmoregulation

Centurion
UNIVERSITY

S apirg Tive e,
Ei o voving Ccm nu 1 fe, ... ‘ n :3

arine invertebrates have body fluids with the
> osmotic pressure as the sea water; they are
otic or iIsosmotic.

ay Is to change the osmotic concentration of
pody fluids to conform with that of the medium,
S remaining isosmotic with the medium; such
animal Is an osmo-conformer.




IIEr way Is to maintain or regulate its osmotic

ntration Is spite of external concentration
jes; such an animal Is called an
bregulator.

water animals have body fluids that are
otically more concentrated than the medium;
2Se animals are hyperosmotic.

e aquatic animals can tolerate wide variations
the concentration of the water in which they
ve; they are called euryhaline animals.
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FAomarle animal that can penetrate into brackish
and survive Is euryhaline.

emely euryhaline animal may even be able
erate shorter or longer periods in fresh water.

IS no sharp separation between euryhaline
0 stenohaline animals.
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Sore0 ulation I1s a physiological activity for proper
enance of water and salt balance of the
tissues in fishes, whether they live In fresh,
e or brackish waters.




Dsmoregulatory problem in
freshwater fishes
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Amalsl such as invertebrates, fishes, amphibians,
s and mammals that live in freshwater are
regulators.

body fluids (1/3"@ of the concentration of
ater) have a greater concentration than their
ounding environment (hyperosmotic).

has low permeability to water and salt ions,
ence very little water is allowed to enter the body
r salt to diffuse out through it.
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deonlicr the continous inflow of water through
reshwater fishes produce a large amount of
urine.
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anmesishes experience just the opposite effect In

arison to freshwater fishes because their
al salt content Is less than that of the
)unding water.

e teleosts are hypoosmotic (body fluids 1/3
hat seawater) and live in a medium ing high
centration of salts.

Ine fish has an internal osmotic concentration
pwer than that of the surrounding seawater, So it
ends to lose water and gain salt.
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HESSIBI o cretes salt out from the gills.

fishes are faced with the problem of
uous loss of water and gain salts.

irine fish drinks seawater and Na and CI ions
actively absorbed through the gut.

species are reported to drink water >25% of
eir body weight/day, of which 80% is absorbed.
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AnsmeRr-css of salt ions Is excreted out into the
by the special cells In the gills, oral
prane and inner surface of the operculum.
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ondrichthyes maintain osmotic concentration
ood nearly at the same level as that of
ater ( Isoosmotic) and are not in danger of
ydration and do not drink seawater

IS achieved by retaining nitrogen containing
bmpounds, mainly urea and trimethylamine
xide (TMAO) in the blood, which is slightly

yperosmotic to seawater.
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cre"olls of chondrichthyes are impermeable to urea
At It IS retained In the blood In large quantity
se the osmotic concentration of blood to a
ly higher level than seawater.

)jsmotic balance In these fishes Is maintained
etention of high level of urea in the blood.

reas, freshwater sharks have a Ilowered
bncentration of urea in the blood.




IS a structure found In marine
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ieratery fish are  hyperosmotic to their
nment during some periods and
Dbsmotic at other times.

plete their life cycle, amphihaline fishes
remarkable adaptation in being able to
jrate from the sea to freshwater bodies or vice

y have to survive in 2 different environments for
e sake of their progeny.
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aemNics 1IN seawater, grows there and after
INng reproductively mature starts migrating
ed In riverine or land locked freshwater.

bung born Iin freshwater migrate into seawater
live there until they are in turn mature and
dy to spawn in freshwater.

Sse fish eg. Salmon and hilsa are known as
phihaline potemotocous.
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dgemualing salmon, which Is born In freshwater
s several years in these surroundings and
goes Important morphological, biochemical

physiological modifications before
ertaking downstream migration to marine
ding grounds.




