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The Iron Within
What A Year! for February 2011
Dangerous bacteria can thrive in the human body only if they can get all the nutrients they need. Staphylococcus aureus has evolved a mechanism that allows it to snatch critical iron from within human red blood cells. Research also shows that there is a species preference … S. aureus is better at getting iron from the red blood cells of species more closely related to humans than from those less closely related.
To get the entire story, go to What A Year! and click on the 02.11 icon.

1. What is nutritional immunity?

Nutritional immunity is a mechanism of the immune system that prevents infection by storing nutrients bacteria need to survive where they are not easily accessible.

2. Where is iron found in the human body?

The vast majority of iron is found in the hemoglobin of red blood cells.

3. What is hemoglobin?

Hemoglobin is a specialized molecule found in red blood cells that transports oxygen throughout the blood stream. Each hemoglobin molecule contains four heme cofactors. Heme is a cyclical molecule with an iron atom in the middle. Each iron atom binds a single oxygen molecule. 

4. What is Staphylococcus aureus? What types of diseases does this pathogen cause?

Staphylococcus aureus is a pathogenic bacterium that can cause minor skin infections, pneumonia, meningitis, endocarditis, toxic shock syndrome, and sepsis. 

5. How does Staphylococcus aureus obtain iron in the human body?

Staphylococcus aureus obtains iron in the human body by producing toxins that destroy the cell membrane of the red blood cells and cause them to burst. When the cells burst, the bacteria bind the hemoglobin molecules and extract the iron.

6. What was the overall goal of Dr. Skaar’s experiments?

The overall goal of Dr. Skaar’s experiments was to determine if Staphylococcus aureus is better able to use the hemoglobin of some species than others.

7. In the first set of experiments, Dr. Skaar measured the ability of Staphylococcus aureus to bind to the hemoglobin of different animal species. How did he do this? What did he find?

Dr. Skaar placed the hemoglobin from each species into different vials with Staphylococcus aureus cells and allowed S. aureus to bind hemoglobin. He then separated the S. aureus cells from the hemoglobin and determined the amount of hemoglobin that had bound to S. aureus for each species. A greater amount of hemoglobin indicated that the bacteria were able to bind more effectively to hemoglobin. Dr. Skaar found that S. aureus binds most readily to human hemoglobin, and that S. aureus is able to bind more readily to the hemoglobin of species more closely related to humans evolutionarily.

8. In the second set of experiments, Dr. Skaar measured the ability of Staphylococcus aureus to grow using iron extracted from the hemoglobin of different animal species. How did he do this? What did he find?

Dr. Skaar placed Staphylococcus aureus cells in a medium without iron so that the cells wouldn’t be able to grow. He then added hemoglobin from different animal species to the medium as the only iron source to see how well the bacteria could grow. A larger area of bacterial growth would indicate the bacteria were better able to use hemoglobin from a particular animal species. Similar to the first set of experiments, Dr. Skaar found that S. aureus is able to grow most effectively using human hemoglobin as the only iron source. He also found the bacteria are able to grow better using the hemoglobin of species more closely related to humans evolutionarily.

9. What is the focus of Dr. Skaar’s current research?

Dr. Skaar is now working to determine whether there are specific DNA sequences of the hemoglobin gene that would predispose some people to develop staph infections. 
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To Think About:





Through the mechanism of nutritional immunity, most of the iron in the human body is stored in hemoglobin that is not easily accessible to bacteria. Bacteria also need other metals such as zinc and manganese. Where are these metals found in the body? Are there types of bacteria that are specialized to obtain these metals in the human body?


In medical terms, what is MRSA and why are healthcare professionals so concerned about it?


If your great-grandparents are still living, ask them about healthcare in the days before penicillin.


Have you ever had a staph infection? How was it treated? Did the initial treatment work?


What would happen to your body if all the bacteria living in your gut suddenly died off?








