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In the first quarter of the twentieth century the two Dutch scientists E. Gorter and F. Grendel devised an experiment which would enable them to determine how the lipids in biological membranes were arranged. 
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They used red blood cells (erythrocytes) for their experiments which they obtained from blood samples of dogs, sheep, rabbits, guinea pigs, goats and men. 

Red blood cells  have no nucleus or other organelles. Their only membrane is the cell membrane. Therefore, they were ideally suited for the investigation because all the lipids they contain can be found in this one membrane. In addition, their size and disk-shaped structure (see figure 1) made it very easy to determine the total surface area of a specific sample of erythrocytes under the microscope. 

Gorter and Grendel extracted all the lipids of this sample by separating them from all other cell components with the help of a specific solvent. Finally, these lipids were spread into a layer which was only one molecule thick (monolayer) on a surface of water (see figure 2) and the area of this layer was measured. 

Some of the results of Gorter & Grendel’s investigation are summarized in the column graphs below (the results for the other species look very similar).
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Tasks:

a)
Discuss the methods used by Gorter & Grendel in your group and make sure that you understand the procedures the two scientists used in their investigation.

b)
Have a close look at the column graph. Which conclusion may have been drawn by Gorter & Grendel from the results depicted in the graph?

c)
Taking into account the results of these studies, draw a sketch which outlines the most likely arrangement of lipids in biological membranes. 

------------------------------------------------------------------------------------------------------------------------------

to devise – ausdenken, ersinnen

to obtain – erhalten, bekommen



suited for – geeignet sein für 

sample – Probe


subsequently – nachher, später

solvent – Lösungsmittel


to spread – ausbreiten


procedure – Verfahren

to depict – darstellen


most likely – höchstwahrscheinlich, das Wahrscheinlichste
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Total surface of area of red blood cell membranes in 10g of blood (m2)
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Tabelle1

						Surface area occupied by lipids (m2)

		dog		6.2		12.2

		sheep		2.7		5.8

		rabbit		5.5		9.9

		guinea pig		5.2		10.2

		goat		3.3		6.8

		man		4.7		8.9

				dog		sheep		rabbit		guinea pig		goat		man

		Total surface of area of red blood cell membranes in 10g of blood (m2)		6.2		2.7		5.5		5.2		3.3		4.7

		Surface area occupied by lipids (m2)		12.2		5.8		9.9		10.2		6.8		8.9

				2.0		2.1		1.8		2.0		2.1		1.9
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Tabelle1


			Animal			Total surface area of red blood cell membranes in 10g of blood (m²)			Surface area occupied by lipids (m²)			Factor


			dog			6.2			12.2			1.97


			sheep			2.7			5.8			2.19


			rabbit			5.5			9.9			1.81


			guinea pig			5.2			10.2			1.96


			goat			3.3			6.8			2.04


			man			4.7			8.9			1.89
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Tabelle1


			Animal			Total surface area of red blood cell membranes in 10g of blood (m²)			Surface area occupied by lipids (m²)			Factor


			dog			6.2			12.2			1.97


			sheep			2.7			5.8			2.19


			rabbit			5.5			9.9			1.81


			guinea pig			5.2			10.2			1.96


			goat			3.3			6.8			2.04
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			Animal			Total surface area of red blood cell membranes in 10g of blood (m²)			Surface area occupied by lipids (m²)			Factor


			dog			6.2			12.2			1.97


			sheep			2.7			5.8			2.19
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