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What Happens When Animals Breathe Out Carbon Dioxide 
Open-Ended Response Answer Key 

1. The journey of carbon dioxide (CO2) from cells to the atmosphere involves 
several key processes and organs: 

• Cellular Respiration: Within cells, oxygen combines with glucose to 
produce energy, water, and carbon dioxide. This process takes 
place in the mitochondria, often referred to as the cell’s power plant. 

• Transport in the Blood: After being produced in the cells, carbon 
dioxide diffuses into the bloodstream. Blood vessels transport the CO2 
from the cells to the heart. 

• Pumping to the Lungs: The heart then pumps the CO2-rich blood to 
the lungs. 

• Gas Exchange in the Lungs: In the lungs, an exchange occurs where 
carbon dioxide from the blood is transferred into the alveoli, tiny air 
sacs, while oxygen from the inhaled air is absorbed into the blood. 

• Exhalation: Finally, when we exhale, the carbon dioxide is expelled 
from the lungs into the atmosphere, completing its journey from the 
cells to the outside air. 

2. Maintaining pH balance in the body is crucial for various physiological 
functions. The pH level indicates the acidity or alkalinity of a solution, and 
our body requires a delicate balance (around pH 7.4) for optimal function. 
Carbon dioxide plays a significant role in this balance: 

• Carbon Dioxide and Acidity: CO2, when dissolved in water (including 
blood), forms carbonic acid, which increases the acidity of the 
blood. 

• Buffer Systems: The body has buffer systems, such as bicarbonate, to 
manage pH levels. However, excess carbon dioxide can overwhelm 
these buffers, leading to acidosis. 

• Health Implications: Acidosis can impair various bodily functions, 
including enzyme activity and oxygen delivery to tissues. It can cause 
symptoms ranging from fatigue and confusion to severe 
complications like coma or even death if not corrected. 

3. Human exhalation of carbon dioxide, while a natural process, plays a role 
in the carbon cycle: 

• Contribution to the Carbon Cycle: The CO2 we exhale is part of a 
larger cycle involving plants, animals, and the atmosphere. Plants 
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absorb carbon dioxide during photosynthesis to produce oxygen 
and glucose, which is then used by animals and humans. 

• Balance Maintenance: This exchange helps maintain atmospheric 
CO2 levels. While individual human exhalation has a minimal direct 
impact compared to fossil fuel emissions, it contributes to the natural 
cycling of carbon. 

• Environmental Impact: Overall, the exhalation of CO2 by humans 
and animals ensures a steady supply of this gas for photosynthesis, 
which is crucial for plant growth and oxygen production, maintaining 
ecological balance. 

4. As a doctor, I would explain to the patient: 
• Oxygen Intake and CO2 Removal: Breathing is essential not only for 

taking in oxygen, which our cells need to produce energy, but also 
for removing carbon dioxide, a waste product of this energy 
production process. 

• Maintaining pH Balance: Removing CO2 is crucial for maintaining the 
pH balance in our blood. Excess CO2 can make the blood too 
acidic, leading to acidosis, which can disrupt bodily functions and 
cause health issues. 

• Preventing Toxicity: High levels of CO2 in the blood can be toxic. By 
breathing out CO2, we prevent its buildup, avoiding potential 
toxicity. 

• Regulating Breathing: CO2 levels in our blood help regulate our 
breathing rate and depth. When CO2 levels rise, our body responds 
by increasing the breathing rate to expel it, ensuring we maintain a 
healthy balance. 

• Support for Cellular Functions: Consistent oxygen supply and CO2 
removal support cellular respiration, the process that provides energy 
for our body’s activities. This process is vital for our overall health and 
well-being. 

By understanding these aspects, the patient can appreciate the 
importance of effective breathing in maintaining their health. 

 

 

 

 


