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Definitions
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Homeosiasis = maintaining sSteady state
equilibrium In the Internal environment of an
organisms

m SelUtE. NEMEGSLASIST = maintaining equilivrum
Wit reSPECE tor selute (Ienic: and neutral Selutes)
CONCENtAtoNS

2 Water norneosiasis = rriairiairing g JJJJL)rJJm
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Definitions, continued

m Osmotic CONCENRtration - Total
concentration of all solutes in an ac ueous
selution: measured In units ofi esmolals = 1
moele oefi  soelute/liter  of  water  or
miliesmoelals = 1/1000th el:ene esmoelal




Osmoregulation in different environments
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= Challenge to homeostasis depends on

= Steady state concentration of solutes in the
pody flulds and tissues as well as
i concentration of selutes in the extennal
Envirenment
manne J/Srerrs SpVirenMEeEnt Cencentiation =384 -
S0 pPANS PERtNEUSARE Saliny =1000 mesmyi
“HEeSHWAlER SYSIEMSHENVIFONMERTFCORCENIALIONIS
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Osmoregulatlon In dlfferent environments

= Each Species has a range of environmental osmotic
conditions in which It can function:

N external envirenment - either marine or:
Iresnwater ranges

s elynaline - telerae arwide range Piisalinitiesiin
EXtEmal ENVIIGRMENT =IESHITOISAlINE:
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Four osmoregulatory strategies in fishes

m Osmoregulators: The animal who can maintain the
iInternal osmolarity different from the medium which
they live

O Osmoconformers Osmoconformers cannot regulate

different from that of the external medium

- ISESMGLC (REANY ISEIONIC; OSMBCORIGHMENS)
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ISesmotichIthregulation eifSPECICIoNS
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Osmoregulation by marine teleost

1. Oral ingestion:



Osmoregulation by marine teleost continued

1. Oral Ingestion

- R

exte

rnal environment withdraw water from the

The hyp}erdémotic
animal across the gill. To compensate this exosmosis marine teleost
drinks sea water but this further increase salt content of body.
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Osmoregulation by marine teleost continued

2. Extrusion mechanism in gills

"Large acidophilic cells the chlorlde secreting cells or
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Osmoregulation by marine teleost continued...

3. Absorption and secretion kidney and urinary Bladder
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** Kidney of marine teleost have relatively low number of
glomeruli, small In size and reduced rate of FGR and urine
flow.
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Saltwater teleosts
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Osmotic regulation by FW teleosts

= The hyperosmoticiin ';j'e,_V|ronment cause an
influx of water, maijlya e

= To compensate end@smos it drink water

m Chloride cells work In (r\osr of Na*
and CI- ions) %,

= Ammonia & bicarbonate ion exchan@e mechanisms
occurs in Chloride cells of freshwe{te\\gllls

= Kidneys _eliminate excess. water and  produced
eep‘l surlne . : R g



Osmoregulation by Freshwater teleosts

1. Uptake of salts/lons mechanism by gills




Osmoregulation by Freshwater teleosts continued

. Uptake mechanism by gills

Hyperosmotic freshwater fishes partially compensate the loss of
salts through food and absorptlon salt ions from the surroundlng
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Osmoregulation by Freshwater teleosts continued

2. Secretion & selective re-absorption in Kidney and urinary bladder

Kidney of these fishes have very large nuber of well developed glomeruli
which has proximal tubule segment I and Il, an intermediate
segment, distal tubule and collecting duct.




Freshwater teleosts

Skin impermeable to
saits and water

Does not
drink water

Copious dilute
urine 20 mOsm
(milli osmoles/litre)




@©smoregulation Strategies of
Chondrichthyes (Elasmobranchs) and Coelacanths

Sharks, skates and rays maintain internal salt concentration ~ 1/3
seawater, remaining 2/3 is urea and trimethylamine oxide (TMAOQO). So
total internal osmotic concentration equal to seawater.

Gill membrane has low permeability torurea so It is retained within the
fish. Because internal inorganic and organic salt concentrations
mimic that of their: environment, passive water influx or efflux is
minimized |

Retensjon of Urea an@WliVIAO: these fishes retain urea and TMAO in blood
Dby reabsorption of thease solute from urine filtrate by. special
- segment of urinary tubule

Secretonmisexcessisaltiby Ractal Glands: Gill of these fishes do not have
special’salt secreting chloride cells, although some salts are excreted
In_urine- but. Kidneys are not the major source of excess NaCl
secretion.. To maintain the salt balance rectal glands secrest fluids
containing higherconcentration of NaCl.



Osmoregulation Strategies in Hagfishes

Osmoconformes (no strategy) Hagfish internal salt
concentration = seawater. However, since they live In the
ocean. So no regulation required!

Hagfishes do not drink sea water and their requirement of
waterfor urine formation is met from the blood of the host

Osmoregulation Strategies in Lampreys

They live in both fresh water and sea water and often
euryhaline. Regardless of the external environment, they
have osmotic and ionic concentration from ¥ to 1/3 that of
concentration of seawater

Thelr osmotic and ionic concentration very much similar
to teleost



Control of Osmoregulation

A) Regulatory or Hormonal control




