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Introduction
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e ary excretory organ in fishes as in other
)rates Is the kidney.

S some excretion also takes place in the gills
e the waste materials produced during
abolism are given off.




cretory System Functions
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geeEyater and filter body fluids.

2 and concentrate waste products from body
and return other substances to body fluids
ecessary for homeostasis.

ate excretory products from the body.




Structure of the kidney
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Aonaeet kidneys lies above the alimentary canal
o the vertebral column.

osts, the kidneys are elongated structures
Ally divided into 2 parts called the head kidney
the trunk kidney.

I 2 kidneys are completely fused and there Is
) distinction between head and trunk part of the
dney.




. Head and trunk regions of the kidneys are
demarcated as they are fused in the middle
Dsterior regions only.

Ill: The kidneys are fused in the posterior region
and the head and trunk potions are clearly
arcated.

pe IV: Only the extreme posterior parts of the
neys are fused.

ype V. There is no fusion and the kidneys are
ompletely separate.




s of type |, Il, lll are usually seen in freshwater
S.

ys of type Il are seen in the Cyrinidae in which
iddle and posterior parts are fused.

e carps, as Labeo, Cirrhinus and Barbus the
k kidney (Fig) is broad in the middle and becomes
row in the posterior part.

ach kidney has a mesonephric duct (opisthonephric
ct) running along its outer border.
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ey Is composed of a large number of
s or nephrons, which develop first in the
or region of the trunk and proceed
2riorly.

collection of nephrons constitutes the kidney.
rng development in fishes a pronephros is
olaced by mesonephros (opisthonephros),

ich opens into the nephric duct called the
pisthonephric duct.
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#EHISIidney consists of a large number (hundreds
,000) of tubular nephrons or uriniferous
s each of which produces urine.

nephron is made up of or consists of renal
uscle or malpighian capsule and the tubule.

ypical nephron of freshwater teleosts Is called
)merular nephron and generally consists.

renal corpuscle containing a well developed
ascularized glomerulus.
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geetaterl neck region connecting the corpuscle with
oule.

marine teleosts, the distal segment Is
ably absent.

2 freshwater teleosts, the kidney has a large
ber of renal corpuscles each containing a
ghly  vascular glomerulus, hence called
omerular nephron.




anisms of excretion/ function
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dgempEmary function of the kidney tubule is to
e excess of water, salts, waste material and
n substances from the blood.

IS blood, Is filtered under high pressure
ugh the glomerulus and the Bowman's
psule which work as ultra filters.

erulus Is composed of a leaky -capillary
dothelium, a fine porous basement membrane
nd the epithelium of the Bowman'’s capsule.




ltrafilteration under arterial blood pressure,
\nic lons, organic molecules, glucose, urea,
D acids are filtered into the tubule.

dney of freshwater fishes is often larger in
lon to body weight than that of marine fishes

th groups the kidney excretes wastes from the
)dy, but that of freshwater fishes also excretes
rge amounts of water, counteracting the water
bsorbed through the skin.
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e In freshwater fishes also serves as an
ory organ for nitrogenous compounds such
2atine and uric acid.

3 copius urine, 5-12% of body weight/day Is
luced in freshwater fishes.

marine teleosts, the kidney performs the
ction of removing magnesium and sulphate
s along with Na, CI, K and Ca.

Imethyl amine oxide (TMAOQO) is also excreted
ut only traces of ammonia and urea.
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gemolls perform the function of main organs of
lon removing ammonia and urea along with
)In dioxide.

> fishes excrete common marine salts via the
excreting glands located on the lamellae of
gills while in the freshwater fishes it is through
Iney.

shwater fishes drink very little water and take in
tle water in their food.
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dnzesmaly  higher crustaceans (decapods) the
ory glands are located in the head.

e called antennal glands or maxillary glands,
2nding on whether they open at the base of
antennae or at the maxillae.

two glands are probably never functional
gether In the same animal, though one may
place the other in the course of development.
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gt tlb Ule adjacent to the excretory pore Is green,
and Is called a green gland or nephridia.

eans excrete through nephridia or green
ds. Nephridia are invertebrate organs which
r in pairs and function similar to kidneys.

remove metabolic wastes from an animal's
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aesssScrve 2 functions, osmoregulatory and
ory.

Anephridium Is a type of excretory gland or
ridium found in many types of invertebrates
as Annelids , Arthropods and Molluscs.

Insects and spiders have a excretory system
lled Malpigian tubes which collects liquid
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MWaBteSEa e crystallized and then excreted to reduce
for flight.

lan tubules filter the uric acid and other
genous waste out of the blood In the
ocoel, and dump these materials into the
dgut, from which they are expelled as feces.

aguatic arthropods and some terrestrial ones
so have organs called nephridia ("little
iIdneys"), which extract other wastes for excretion
S urine.




Mollusca

aemanatomical form of the renal gland varies from
ass of molluscs to another, but a common plan
rly evident.

ost other molluscs, the excretory organs of
es are nephridia.

e are two nephridia, each consisting of a long,
dular tube, which opens into the body cavity just
eath the heart, and a bladder.

0od Is forced through the walls of the heart into
e pericardium. From there it passes Iinto the
dneys where wastes are removed, producing
rine.




apter 4. Osmoregulation
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SN0 NS
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.




Osmoregulation
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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.




‘OsWoregulatory problem in marine
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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.




S @ moregulatory problem in
8 chondrichthyes or
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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.




Centurion
UNIVERSITY

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.




