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WHAT IS THE PLASMA MEMBRANE and its use? 

Use  

1. controlling what enters and leaves the cell by: 

a. simple diffusion  

b.  facilitated diffusion  

c. Osmosis  

d. active transport  

e. Endocytosis  

f. exocytosis 

2. cell signalling; 

3. The plasma membrane clearly has a vital role in isolating the cell from 

its environment. 

Structure of plasma membrane 

 Sometimes known as cell surface membrane 

 The basis of plasma membranes is a phospholipid bilayer. 

 There have been several models of the structure of the plasma membrane. 

A. The Davson-Danielli model 

 In 1935, Davson and Danielli suggested a kind of ‘sandwich’ of protein 

and phospholipid. 

 Davso-Danielli suggest the structure of plasma membrane is static 

 The protein was to form the ‘bread’ of the sandwich with the 

phospholipid forming the ‘filling’. 

 In 1954 they proposed a revised model in which they included protein-

lined pores. 

 Davson-Danielli model could not adequately explain 

 The model therefore had to be rejected. 

 In 1972, Singer and Nicholson proposed a totally different 

arrangement of the phospholipids and proteins in the plasma 

membrane. 



 By rejecting  the sandwich arrangement model to develop fluid mosaic 

model 

B. fluid mosaic mode 

 They suggested that proteins were ‘studded’ into the bilayer at 

different points. 

 They also suggested that the arrangement was not static, but was 

fluid and constantly changing. 

 It is fluid mainly, because the phospholipids in the membrane can 

move and change position. 

 The nature of the fatty acids (saturated or unsaturated) and the 

amount of cholesterol in the membrane both influence the fluidity 

of the membrane. 

The key features of the model  

1. Integral proteins (intrinsic) proteins and  

 trans-membrane proteins) that span the membrane. 

 Some of these proteins play an important role in moving substances 

across the membrane.  

 There are three main types of these transport proteins: –  

i. channel proteins – these proteins have a channel through specific ion 

can pass  

 There are different channel proteins for different ions . 

ii.  Carrier proteins – these protein  used  to move larger molecules . 

 Carrier protein use facilitated diffusion or active transport. 

 The one involved in active transport are often referred to as pumps . 

iii. Peripheral proteins (extrinsic)  

 that span only one layer (or sometimes less) of the membrane.  

 They have a range of functions; some are enzymes, others anchor 

integral proteins to the cytoskeleton 

iv. Glycoprotein and glycolipids  

 protein and lipid molecules that have carbohydrate chains attached 

to them 

 Often serve as signals to other cells.  

 They also act as receptor sites for hormones and drugs.  

 The carbohydrate component of each can be cell specific and so allow 

identification of the cell by the immune system.  

v. Cholesterol  

 Reduces the fluidity of the membrane. 



 By increasing compound in the membrane 

How do substances cross the plasma membrane?  

 Particles to pass through the plasma membrane by simple diffusion 

particles must be:  

• Small                                         • Lipid soluble                                               

• Non-charged 

NOTE: This excludes particles such as ions (they are charged), sugars and 

amino acids (they are not lipid soluble and are not small particles) and any of 

the really large particles, such as proteins. 

THE TWO WAYS IN WICH SUBSTANCE PASS ACROSS THEPLASMA MEMBRANE 

1. Passive processes 

 – These processes rely only on the kinetic energy of the particles of the 

substances and on concentration gradients. 

_They need no extra energy from the cell’s metabolism  

2. Active processes  

– These require energy from the cell’s metabolism in the form of ATP to 

drive the transport. 

Sub-division 

1. Simple diffusion  in fluids – liquids and gases – the particles that 

make up the fluid are free to move around. 

 If particles are, for some reason, concentrated in a small area, they 

will move in such a way that the particles ‘spread out’ and occupy 

all the space that is available to them. 

 This is a result of random particular motion.  

 Diffusion need not involve a membrane.  

 When particles diffuse across a plasma membrane, there must be a 

concentration difference between the two sides of the membrane (a 

concentration gradient) to drive the process.  

 As diffusion proceeds, the high concentration will decrease and the 

low concentration will increase until the two concentrations are 

the same. At this point there will be no further net diffusion. 

 In this point concentrations are in equilibrium  
Rate of diffusion influenced by:  

• The concentration gradient – a bigger gradient faster diffusion 

than a smaller gradient  



• The thickness of the membrane –   a shorter distance results in 

faster diffusion  

• The surface area of the membrane – clearly if there is more 

membrane where diffusion can take place, diffusion will happen 

faster . 

These features are all related in an equation called Fick’s law of 

diffusion: 

 Rate of diffusion ∝  
                                                   

                   
  

The rate of diffusion is also influenced by 

• Temperature. Diffusion occurs faster at higher temperatures& 

slowly in low temperature 

 Because the particles have more kinetic energy less kinetic energy 

respectively. 

2. Facilitated diffusion Facilitated diffusion is essentially the same 

process as diffusion, 

 In that it depends on a concentration gradient to allow particles to 

cross the membrane. However, it differs in that the particles must be 

helped to diffuse across the membrane by a carrier protein or a 

channel protein with an iron pore. 

3. Osmosis  is the process by which water moves across a partially 

permeable membrane.  We do not refer to the concentration of water 

molecules, but to water potential. We can The movement of water 

from a system with a high water potential(less negative) to a lower 

(more negative ) water potential. The symbol for water potential is the 

Greek letter Ψ (psi). Water potential is measured in units of pressure – 

pascals (Pa), kilopascals (kPa) or megapascals (MPa).  

Pure, liquid water has a higher water potential. 

 It is defined as zero. 

Ψ (pure water) = 0 Pa 

Rate of osmosis influenced by:  

• Surface area of the membrane  

• Difference in water potential  

• Distance the molecules must travel 

  

Cell of plant or animal & placed in different concentrations 

1.  



1. Isotonic solution –is a condition where the concentration of solute 

inside  and outside the cell is  equal. 

There is no change in the isotonic solution. 

There is no movement of particles and no change in the cell. 

2. Hypertonic –solute inside the cell greater than outside of the cell  

In the hypertonic solution, the cells lose water by osmosis and shrink 

3. Hypotonic---- solute outside the cell greater than inside of the cell 

In the hypotonic solution, the cells gain water by osmosis and swell 

(turgid for plant) 

The pressure will eventually burst the weak plasma membrane. 

 This is called haemolysis.  

A. Endocytosis In this process, large particles are engulfed by a cell.  

All of them require ATP to move the membrane around the particles to 

form the vesicle. 

It include two process  

i. Phagocytosis—When vacuole engulfs sold material  

ii. Pinocytosis—when vacuole engulf dissolved or fluid material  

NOTE: the opposite process by which cell expel material from the cell is known 

as exocytosis 

The other cell organelles 

1. Nucleus 

2. Mitochondria –are membrane bounded organelles present in cytoplasm 

--Sites of most of the reactions of aerobic respiration. 

Used to produce adenosine triphosphate ATP 

They are surrounded by two membranes.  

i. The inner membrane is folded into cristae to increase the available 

surface area.  

Some of the reactions of aerobic respiration take place in the fluid 

matrix. The folded inner membrane provides a large surface area 

for the electron-transport system, which produces most of the ATP 

3. Ribosomes   are the sites of protein synthesis. 

 They can be found free in the cytoplasm, but  

Are also bound to the membrane system of the endoplasmic reticulum 
(ER), forming rough endoplasmic reticulum (RER).  

Each ribosome comprises two subunits that are made from RNA and 

protein.  



4. Endoplasmic reticulum (ER) is a membrane system found throughout 

the cytoplasm of eukaryotic cells.  

There are two types of endoplasmic reticulum:  

• Rough ER has ribosome on its surface and is responsible for the 

manufacture and transport of proteins. 

 Protein molecules manufactured by the ribosomes pass through small 

pores into the lumen (inner space) of the ER.  

They are then moved in a vesicle to the Golgi body.  

 • Smooth ER has no ribosomes on its surface. It is concerned with the 

synthesis of lipids. 

 It is also associated with carbohydrate metabolism and detoxification. 

5. Golgi apparatus (or Golgi body) The Golgi apparatus consists of a 

number of flattened membranebound sacs in which proteins are 

modified.  

Proteins may be converted into glycoproteins,  

It was 1898 by Italian physician Camillo Golgi 
6. Lysosomes  have no specialised internal structure and are surrounded 

by a single membrane.  

They are formed in the Golgi apparatus and contain digestive enzymes 

that break down cellular waste and debris.  

Lysosomes are particularly abundant in phagocytic white blood cells. 

 Here, enzymes from the lysosomes digest foreign cells that have been 

engulfed.  

In particular, there are important differences between plant and animal 

cells. 
Organelles found in plant cells 

1. Cell wall  The cell wall is freely permeable 

2. Vacuole The vacuole in a plant cell is a fluid-filled sac that stores a 

range of solutes. 

 It is also important in maintaining the turgidity, or turgor, of a cell.  

When the vacuole is full of liquid (mainly water),  

It exerts pressure on the cytoplasm and, in turn, on the cell wall.  

If the vacuole loses water by osmosis, the pressure reduces and turgor is 

lost.  

The cell becomes flaccid (see the section on osmosis). 

3. Chloroplast is an electron-micrograph showing the structure of a 

chloroplast. Chloroplasts are surrounded by two membranes, like 



mitochondria, but, unlike mitochondria, the inner membrane is not 

folded.  

There are two main regions in chloroplasts that are linked to the stages of 

photosynthesis: • membranous regions called 

•  Grana (each of which is a stack of thylakoids) where the light-

dependent reactions occur,  

 • a fluid stroma – where the light-independent reactions occur. 

RIVIEW QUESTIONS 

1. The functions of the rough endoplasmic reticulum and the Golgi body are 

related because:  

A.  Proteins synthesised by the rough endoplasmic reticulum are 

modified by the Golgi body  

B.  Proteins synthesised by the Golgi body are modified by the rough 

endoplasmic reticulum  

C.  Lipids synthesised by the Golgi body are modified by the rough 

endoplasmic reticulum D 

D. Lipids synthesised by the rough endoplasmic reticulum are modified 

by the Golgi body  

2.  In cell fractionation, the purpose of keeping the tissue sample in an 

isotonic solution in a refrigerator prior to homogenisation is: 

A.  To prevent osmotic damage to the cells and to reduce the metabolic 

activity of the cells  

B.  To prevent osmotic damage to the cells and to increase the metabolic 

activity of the cells  

C. To prevent osmotic damage to the organelles and to reduce the 

metabolic activity of the cells  

D. To prevent osmotic damage to the organelles and to increase the 

metabolic activity of the cells  

3. Which of the following is not part of the structure of mitochondria? A 

A. A double membrane surrounding the organelle  

B. A fluid matrix inside the organelle  

C. Stacks of membranes know as thylakoids  

D. Folds of membranes known as cristae  

4. The plasma membrane provides:  

A. Structural support for the cell and regulates which substances enter 

and leave  



B. Structural support for the cell but does not regulate which substances 

enter and leave 

C. No structural support for the cell and does not regulate which 

substances enter and leave 

D. No structural support for the cell but regulates which substances 

enter and leave  

5. The principle behind separating cell organelles by ultracentrifugation is 

that:  

A. The various organelles have different masses  

B. The various organelles have different volumes  

C. The various organelles have different shapes  

D. The various organelles have different widths  

6. Which of the following does not use energy in the form of ATP?  

A. Active transport  

B. Endocytosis  

C. Facilitated diffusion P 

D. Phagocytosis  

7. Which of the following statements concerning mitochondria and 

chloroplasts is correct?  

A. Only mitochondria are surrounded by two membranes.  

B. The inner membrane of chloroplasts is folded into cristae.  

C.  Both organelles have a fluid interior.  

D. Mitochondria contain stacks of membranes called thylakoids.  

8.  If red blood cells are immersed in a hypotonic solution, they will:  

A. Take in water by osmosis, swell and become turgid  

B. Lose water by osmosis and shrink  

C. Lose water by osmosis and burst  

D. Take in water by osmosis, swell and burst  

9. In the fluid mosaic model of membrane structure, intrinsic proteins can 

be:  

A. Glycoproteins  

B. Ion channel proteins  

C. Carrier proteins  

D. All of the above 


