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Photograph of an E. coli cell. 
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Figure from Weiss, T. F. Cellular Biophysics, 
Vol. I.  Cambridge, MA: MIT Press, 1996. 
Courtesy of MIT Press. Used with permission. 

Air 

CO2 

Food, water 

Waste 

Respiratory system 
Circulatory 

Cells 
system 

Digestive system 

Inputs to Organism Inputs to Cells 
• air� • oxygen� 
• water� • water� 
• food� • ions� 

− carbohydrates� • building block molecules� 
− fats� − sugars� 
− proteins − lipids� 

− amino acids 



Images removed due to copyright restrictions.

Images of inside an intestinal tract and an endothelial cell.


•  800 g food + 1.2 L water ingested daily
•  1.5 L saliva
•  2 L gastric secretions
•  0.5 L bile                                     7 L digestive fluids
•  1.5 L pancreatic secretions
•  1.5 L intestinal secretions

15 pounds of water (10% of body weight)
secreted and reabsorbed daily
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Figure from Weiss, T. F. Cellular Biophysics, 
Vol. I.  Cambridge, MA: MIT Press, 1996. 
Courtesy of MIT Press. Used with permission. 
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Figure from Weiss, T. F. Cellular Biophysics, 
Vol. I.  Cambridge, MA: MIT Press, 1996. 
Courtesy of MIT Press. Used with permission. 
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Fick's First Law 
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Figure from Weiss, T. F. Cellular Biophysics, 
Vol. I.  Cambridge, MA: MIT Press, 1996. 
Courtesy of MIT Press. Used with permission. 
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Figure from Weiss, T. F. Cellular Biophysics, 
Vol. I.  Cambridge, MA: MIT Press, 1996. 
Courtesy of MIT Press. Used with permission. 
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Figure from Weiss, T. F. Cellular Biophysics,H� H� 

C� C� C� C� Vol. I.  Cambridge, MA: MIT Press, 1996.


OH� H� H� OH� Courtesy of MIT Press. Used with permission. 
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Figure from Weiss, T. F. Cellular Biophysics, 
Vol. I.  Cambridge, MA: MIT Press, 1996. 
Courtesy of MIT Press. Used with permission. 
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COOH Figures from Weiss, T. F. Cellular Biophysics, 
Vol. I.  Cambridge, MA:  MIT Press, 1996. 
Courtesy of MIT Press. Used with permission. 
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Please see figure 5 in Mueckler, Mike, and Carol Makepeace. "Cysteine-scanning Mutagenesis and Substituted Cysteine
Accessibility Analysis of Transmembrane Segment 4 of the Glut1 Glucose Transporter." J Biol Chem 280 (2005): 39562-39568. 
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Y. Jiang, A. Lee, J. Chen, V. Ruta, M. Cadene, B. Chalt, and R. MacKinnon (2003),�
 
Nature 423:33-41.
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Figure from Weiss, T. F. Cellular Biophysics, 
Vol. I.  Cambridge, MA: MIT Press, 1996. 
Courtesy of MIT Press. Used with permission. 




