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NEURONES, EYES AND MUSCLES… 





















Neuromuscular Junction EM 

This EM shows a synapse between an axon from a motor 

neuron and a skeletal muscle cell. Note the synaptic 

vesicles and mitochondria in the axon. 



X40 O and A are dendrons/dendrites 







Eye 

This is a low power cross section of the eye. At the 

posterior end, one can easily identify the optic nerve. 

The vitreal cavity is filled with the gel-like vitreous body, 

while the anterior and posterior chambers are filled with 

the watery aqueous humor. At the anterior end, note 

the cornea, iris, lens, and ciliary body.  











Fovea - The fovea is the region with the most acute vision in the 

retina. It is easily identified by the depression within the retina. 

The fovea is on the visual axis of the cornea. The photoreceptors 

at the fovea are tightly packed and are almost exclusively cones. 

All of these factors contribute to the high acuity of the fovea  



























Skeletal Muscle: Longitudinal Section 

This is a longitudinal section of skeletal muscle fibres. The skeletal muscle 

fibres are long and multinucleated. Again, note the peripherally placed nuclei in 

each cell and capillaries. Observe the striated pattern of skeletal muscle in 

longitudinal sections: the dark A-bands and the light I-bands 



Skeletal Muscle: Cross Section - On the individual muscle 

fibres, note the peripherally placed nuclei, which are characteristic 

of skeletal muscle, and the fibrillar texture of the sarcoplasm. 



Skeletal Muscle EM 

This is an electron micrograph of a longitudinal section 

of skeletal muscle. 



Smooth Muscle Cells 

Smooth muscle fibers are long, spindle-shaped (fusiform) cells. Note the single 

and centrally placed nucleus in each smooth muscle cell. The absence of 

striation is also characteristic of the smooth muscle cell 



Cardiac Muscle Cells 

This is a high power view of cardiac muscle cells. Like smooth muscle, each 

cardiac muscle cell has a single (sometimes two) centrally located nucleus. Like 

skeletal muscle, cardiac muscle cells are striated due to a similar arrangement 

of contractile proteins. Unique to the cardiac muscle are a branching 

morphology and the presence of intercalated discs found between muscle 

fibres. The intercalated discs stain darkly and are oriented at right angles to the 

muscle fibres. Often seen as zigzagging bands cutting across the muscle fibres. 

In the intercellular spaces, note the supporting tissue with an extensive network 

of capillaries. The abundance of capillaries ensures adequate delivery of 

oxygen and nutrients to meet the high metabolic demands of cardiac cells 



Cardiac Muscle Cell EM 

In this EM image of a cardiac muscle cell note 

the same banding pattern to skeletal muscle 

cells. In cardiac muscle cells, myosin and actin 

filaments are organized into sarcomeres as in 

skeletal muscle cells. The dark-staining line is 

an intercalated disc that connects adjacent 

cardiac muscle cells.  















HOMEOSTASIS… 



Toxic 
substance 
secreted 
into the 
filtrate in 
the distal 
convoluted 
tubule 
from the 
blood (vasa 
recta 
capillary 
system) 
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Renal Corpuscle 

This is an H&E-stained image of the glomerulus. Identify the squamous epithelial cells of 

the parietal layer. Note that the parietal layer is continuous with the cells of the proximal 

convoluted tubule and the epithelium changes from squamous to cuboidal. The cells of 

the proximal convoluted tubule also have fine brush border on their apical surfac 





Podocyte EM 

Podocytes are specialized eptithelial cells that separate the network of capillaries in the 

glomerulus from Bowman's space. Podocytes extend processes that surround the 

capillaries. These processes form secondary processes called foot processes. The foot 

processes associate with the basement membrane opposite from the endothelial cells of 

the capillaries 





Podocytes form a large surface area for the 
abosrption of the filtrate into the tubule of 
Bowman’s capsule. Plasma goes through them and or 
through the slit pores 

 
Remember it is the basement membrane which is 
the effective filter i.e. prevents the loss of most 
proteins from the blood capillaries 







glomerulus  

capillary  
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Podocyte foot processes 

increase the surface area for 

absorption 
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Podocyte Scanning EM 

The scanning EM demonstrates the branched structure of podocytes and how foot 

processes of adjacent podocytes interface to form filtration slits around a capillary 



EM of the Filtration Barrier 





LM Proximal Convoluted Tubule 

The proximal convoluted tubule is the site where majority (65%) of ions and water in the 

urinary space is reabsorbed back into the body. The cells are large so that in cross 

section not every nucleus will be visible, making it appear that the proximal convoluted 

tubule has fewer nuclei than other tubules. The cells also have an apical brush border to 

increase their surface area 



Less 
-ive 

More 
-ive 



Collecting Ducts 

The terminal portion of the distal tubule empties through collecting tubules into a straight 

collecting duct. The collecting duct system is under the control of antidiuretic hormone 

(ADH). When ADH is present, the collecting duct becomes permeable to water. The high 

osmotic pressure in the medulla (generated by the counter-current multiplier system/loop 

of Henle) then draws out water from the renal tubule, back to vasa rect 



IMMUNITY… 















Monoclonal antibodies all bind to the same antigen 
and have come from identical parent cells – 
polyclonal antibodies have been produced by 
different b-cells and bind to the same antigen in 
different ways 

















No one has the anti-D antibody naturally – although it 
can be made by Rh–ive people if they get Rh+ive blood 





ECOLOGY - To include:  
Succession 
Nutrient cycling 
Human effects on the environment 





























REMEMBER: 
A grazing food chain starts with living plants fed on 
by herbivores then carnivores 
A detritus food chain starts with dead organic 
matter fed on by detrivores and decomposers 

 
An ecological niche is the functional position of an 
organism in its environment (e.g. how and when it 
obtains its resources) 
 
Remember the principle that no two species can share 
the same ecological niche 













Why the drop in spp diversity? competition 







BOD = Biological Oxygen Demand (demand is high 
when there is little oxygen!) 
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The process of Eutrophication cont. 



Biochemical Oxygen Demand (BOD).  
 
 
This measures the rate of oxygen consumption by a 
sample of water, and therefore gives a good 
indication of eutrophication. A high BOD means lots 
of organic material and aerobic microbes, i.e. 
eutrophication  







Pesticides 

Persistence      
+ Lipid solubility 

= Bioacculmulation 



Bioaccumulation 

water
zooplankton
0.04 ppm
small fish
0.5 ppm
large fish
2 ppm
birds
25 ppm

E.g DDT 

                                                   

               







Monoculture    

the growth of the same plant species in close 

proximity, with few or no other types of plant 

present. (tomato field) 

 



Monoculture: 

 
• Increases the productivity of farmland 

by growing only the best variety of 

crop. 

• Allows more than one crop per year. 

• Simplifies sowing and harvesting of 

the crop. 

• Reduces labour costs.  



Monoculture has a major impact 

on the environment: 

 
Reduces genetic diversity and renders all crops 

in a region susceptible to disease. 

Fertilisers required to maintain soil fertility. 

Pesticides are required to keep crops healthy. 

Monoculture reduces species diversity. 

Less attractive countryside. 



E.g of pests and monoculture.  
The boll weevil eats the cotton plant. It wiped out much of the 

cotton crop in the affected states in the USA between 1895 and 

1910. Severe economic consequences ensued, because cotton 

was the main crop, and only one strain of cotton was grown.  



Traditional crop rotations, where 

different crops are grown in a field each 

year: 

• Breaks the life cycles of pests (since their host is 

changing) 

• Improves soil texture (since different crops have 

different root structures and methods of cultivation) 

• Can increase soil nitrogen (by planting nitrogen-

fixing legumes). 









In general the larger the hedge, the more birds and 

more species are found.  



PLANT HORMONES 










