Anatomy & Physiology II

Ch. 24: Metabolism
2. Nutrients

· Vitamins

· Water soluble: B’s, C, others

· Lipid soluble: A, D, E, K

· Minerals

· Na+, K+, Ca++, Fe, Mg++, Cl-, PO4…
· Trace minerals: Cu, Co, Se, Zn…

3. Nutrients

· Amino acids

· Structural, communication

· Metabolic fuel

· Lipids

· Structural, communication

· Metabolic fuel

· Carbohydrates

· Structural, communication

· Metabolic fuel

4. Essential amino acids
Fig. 24.2
5. Metabolism

· Catabolism

· Digestive reactions

· Anabolism 

· Synthesis reactions

· More catabolism

· Oxidation of metabolic fuels

6. Reduction/Oxidation reactions

· Redox reactions

· Reduction

· Gain of electrons or H atoms

· Oxidation 

· Loss of electrons or H atoms

· Gain of O atoms

7. Redox reaction

   CH4 + 2O2                         CO2 + 2H2O

· CH4 becomes oxidized (reducing agent)

· O2 becomes reduced (oxidizing agent)

8. Glucose catabolism

C6H12O6 + 6O2                   6CO2 + 6H2O

· Glucose is oxidized (reducing agent)

· O2 is reduced (oxidizing agent)

9-11. Glucose catabolism
Fig. 24.5
12. Glycolysis



· Ten biochemical reactions

· Glucose                 2 pyruvate + 2H2O

· Three phases

· Investment/activation 

· Cleavage

· Oxidation 

13. Glycolysis

Fig. 24.6
14. Substrate-level phosphorylation

Fig. 24.4
15. Glucose catabolism

C6H12O6 + 6O2                   6CO2 + 6H2O

16. To the Krebs cycle
Fig. 24.5
17. Krebs cycle
Fig. 24.7
18. Summary of Krebs cycle

· 2 pyruvate yield: 

· 2 CO2, 2 NADH, 2 acetyl-CoA

· 2 acetyl-CoA yield: 

· 4 CO2, 2 ATP, 6 NADH, 2 FADH2

19. Combined summary

· 1 glucose yields:

· 6 CO2, 4 ATP, 10 NADH, 2 FADH2

20. To the electron transport chain
Fig. 24.5
21. To the electron transport chain
Fig. 24.11
22. Electron Transport
Fig. 24.8
23. Oxidative phosphorylation
Fig. 24.10
24. Summary of Ox. Phos.

· Each NADH yields 3 ATP

· Thus 10 NADH yield 30 ATP

· Each FADH2 yields 2 ATP 

· Thus 2 FADH2 yield 4 ATP

· Total = 34 ATP

25. ATP Synthesis
Fig. 24.11
26. Fermentation 
Fig. 24.6
27. Other substrates
Fig. 24.3

28. Lipid catabolism
Fig. 24.13

29. Protein catabolism

Fig. 24.15
30. Absorptive metabolism
Fig. 24.18
31. Postabsorptive metabolism
Fig. 24.20
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