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Hypotonic
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(Redirected from Hypotonic solution)

In biology, a hypotonic cell environment is one with a lower concentration of solutes than the cytoplasm. In a hypotonic environment, osmosis causes water to flow into the cell. Plants thrive in hypotonic environments. Their cells have rigid cell walls that prevent bursting. In fact, the pressure of the cytoplasm against the cell wall keeps the plant from wilting and losing its shape.

On the other hand, cells without cell walls will swell and, if the environment is sufficiently hypotonic, burst and die (sometimes referred to as cytolysis or osmotic lysis). Some protists (such as Paramecium) counteract this with the use of contractile vacuoles that pump water out of the cell.

The opposite of hypotonic is hypertonic; the intermediate state is called isotonic.
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An isotonic cellular environment occurs when an equal solute concentration exists inside and outside the cell. Molecules flow in and out at an equal rate by osmosis, causing the cell size to stay the same. It will not lose or gain any solutes.

An isotonic solution has an equal amount of dissolved solute in it compared to the things around it. Typically in humans and most other mammals, the isotonic solution is 0.9 weight percent (0.009 g/ml) salt in aqueous solution, this is also know as saline, which is generally administered via an intra-venous drip. Is is a medium between hypotonic and hypertonic solutions.

Hypertonic
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In biology, a hypertonic cell environment has a higher concentration of solutes than in cytoplasm. In a hypertonic environment, osmosis causes water to flow out of the cell. If enough water is removed in this way, the cytoplasm can become so concentrated that the cell has difficulty functioning.

In plant cells, the effect is more dramatic. The cell membrane pulls away from the cell wall, but the cell remains joined to the adjacent cells at points called plasmodesmata. Thus, the cell takes on the appearance of a pincushion, with the plasmodesmata almost ceasing to function because they have become so constricted.

Saltwater is hypertonic to the fish that live in it. The fish cannot isolate themselves from osmotic water loss, because they need a large surface area in their gills for gas exchange. They respond by drinking large amounts of water, and excreting the salt through their kidneys.

The opposite of hypertonic is hypotonic; the intermediate state is called isotonic.
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