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Section 4.3
Cellular Energy

Section 4.3, continued
Aerobic and Anaerobic 
Cellular Respiration

Aerobic versus Anaerobic Respiration Pathways
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Aerobic Respiration

After glycolysis, there are two possibilities depending on whether or not oxygen is present. One possibility is 
aerobic respiration, and the other possibility is anaerobic respiration. The pathways for each are summarized below 
in figure 4-8. 
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#1  G  Checkpoint:1

• Is the cell the right size?

• Does the cell have enough 
energy reserves and 
nutrients to divide?

• Are growth factors signaling 
for division?

• Is the DNA damaged or 
mutated?

#3  M or Spindle 
Checkpoint:

• Are all the 
chromosomes 
attached to the 
spindle in 
metaphase?

Checkpoints Within the Cell Cycle

Fig. 5-7
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Disruption of the Cell Cycle
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Example 1:

EPO acts as an external growth factor. It binds to receptor sites on the surface of bone marrow cells to signal 
those cells to produce more red blood cells. It acts as a “go” signal for the cell cycle to begin.
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Example 2:

Most chemotherapy drugs disrupt the cell cycle in all rapidly dividing cells whether the cells are cancerous or 
not. Pacitaxel, as well as many other chemotherapy drugs, negatively affects bone marrow cells. Since bone 
marrow creates white blood cells, chemotherapy drugs also decrease the number of white blood cells found in 
the blood. Low white blood cell counts decrease immunity and increase the chances for infection.
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