Isosmotic - Hypo-ionic Regulation
Marine elasmobranchs

mM
Cl TMAQO + urea

Sea Water 500 0]

Hagfish Plasma 550 0

Teleost Plasma 4010 0

Elasmo. Plasma 300 350-400
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Elasmobranchs retain nitrogenous
compounds as osmotic effectors:
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Urea and TMAO are reabsorbed from the
urine.

mM
Cl TMAQO + urea
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Plasma 250 420
Urine 250 250 110

Rectal gland fluid 500 500 20

Salt is excreted via rectal gland and chloride
cells in the gills.




Terrestrial Animals

Terrestrial environment is relatively water-poor.

Adaptations will involve mechanisms for:
* iIncreasing water gain
» decreasing water loss

Water Loss: Water Gain:

« EXcretory  Drinking & eating
e urine e free H,O
o feces » Body surface

» Evaporative » Metabolic H,O

e sSkin e CcH .0, ===>

* respiration 6 CO,+ 6 H,O




Insectsand Vertebrates

Insects:
body fdes 300 mOsm +

evels:

some herbivores
Vertebrates:
body fluids = 300 mOsm;

ECF = NaCl




Avenues of Water Galn and Loss In an Inseq
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Insect Excretory System
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Reduction of excretory water loss Iin insects
Is accomplished by the Malpighian tubules
and the rectum
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Water Uptake

e Preformed water

e Metabolic Water

 Atmospheric Water Vapor




Head of Desert Cockroach
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Amphibians

Can regulate their GFR

Shift from ammontelism to ureotelism at metamorphsis




African Tree Frog (Chiroman

Tace. mearawii mmuin LIayiven e an 1 or w e




Spreadlng of |IpIdS by S.

(Phylomedusa)




Spadefoot Toad — Sonoran Desert




Reptiles
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Trangition to terrestrial existence complete

| mper meable integument
(scales, keratin, lipid layer)

Cladoic e

Uricotdlic

Cloacal water reabsor ption

Cannot produce hypertonic urine




