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COUNTER CURRENT FLOW: 
Two fluids move in opposite directions with membrane in between
Maintains a gradient to allow greater exchange between two
     (oxygen, carbon dioxide, heat, solutes, nutrients, ions)

                                                         FISH GILLS
                                                         Blood inside gills flows in opposite direction as water moving over gills
                                                         Effective mechanism for removing the maximum amount of oxygen from  
                                                                  the water flowing over gills.
                                                         Maintains gradient to promote diffusion of a substance (oxygen) 
                                                         down its concentration gradient from one fluid (water) to the other (blood). 

                                                          So effective- some fish extract 85% of the oxygen from the water 
[image: image2.png]I o fwwm.scribd.comdoc/86.35055160-Counter Current-Flow-in-Biology

~||#2|| X | | counter current flow (Rl

Fle Edt View Favores Took Help

% & B 160 caunter CurentFlowinicoay ]

160 Counter Current Flow in Biology

[3 Downioad || [ wobie || & Print | | 5 Exit FullScreen || ¢/> Share & Embed.

Countercurrent

Countercurrent flow is a mechanism which maintains diffusion
‘radients actoss membranes. In turn, this means that transport or
exchange of substances across the membrane can be fast and
efficient, This Factsheet summarises the process and describes the
type of exam questions which have appeared in recent years.

Countercurrent flow is a simple concept; it is just two substances
flowing through a part of the body in opposite directions. The aim
of this opposite Mlow s to maintain a gradient of some sort (eg
temperature gradient of concentration gradient of oxygen), which
will then ensure that heat or oxygen ete is transferred efficiently
from one to the other.

To understand this, imagine two parallel but separate water pipes,
arranged next 10 cach other and in contact along their length. Water
entering one pipe is hot, and water entering the other is cold. Heat
will pass from one 1o the other.
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Flow in Biology :

Fig 1. Countercurrent heat exchange
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Now consider two sitations; water flow in the same direction and
water flow in opposite dircctions

Water flow in the same direction

If water flow is in the same direction, initially, the temperature
difference will be at ts maximum. But the difference will be reduced
as heat is wransferred from the hotter (o the colder pipe. The cold
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‘When heat loss is no problem, most of the venous blood from the
extremilies returns through veins located near the surface.

Countercurrent heat exchangers operate in the legs of many birds.
Penguins, vultures, ducks and sea gulls all have them. A sea gull,
for example can maintain a normal temperature in its torso while
standine with its unprolected fect in freczing water:
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COUNTER CURRENT HEAT EXCHANGE 
REDUCES LOSS OF HEAT TO OUTSIDE 
Maintains normal body temp with feet standing in freezing water

Arteries and veins in legs of birds lie in contact with each other 

Arterial blood leaves bird’s core at body temperature
Venous blood in bird’s feet is cool. 
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‘The Countercurrent Multiplier
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As cool blood returns to core, heat is transferred from warm arteries into cool veins. So arterial blood reaching feet is already cool and venous blood reaching core has already been warmed.  

OTHER EXAMPLES:
ASCENDING/DESCENDING 

                                            EXCHANGE ACROSS PLACENTA BETWEEN
LOOPS OF HENLE IN KIDNEYS                                                           MATERNAL and FETAL BLOOD
COUNTER CURRENT FLOW Kelly Riedell/Brookings Biology


