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No personal fitness trainer can train others without understanding the Chemical Connection of Anatomy and Physiology of the human system as everything relates to homeostasis. After reading you will understand ATP (Adenosine Triphosphate), the difference in Anaerobic and Anaerobic energy use. You will comprehend Oxidation and respiration as it relates to exercise. I explain the different muscle types, vitamins and minerals, functions of muscles and motor units, muscle mechanics, muscle fatigue, types of muscle contractions, and I even provide you with anatomy and physiology as it relates to exercise and movement. You will arrive at a complete understanding of carbohydrates, fats and proteins. In this book the following questions are also answered as they are associated to exercise and the chemical connection.
1. What are the characteristics of life?
2. How are these characteristics of life related to the metabolism?
3. What is a measurement of energy in the body?
4. How would someone increase the release of energy from the body?
5. Explain homeostasis?
6. What is an atom?
7. What is an element?
8. Why is water so important?
9. What is an electrolyte?
10. How is protein different from carbohydrates and lipids?
11. What are free form amino acids and where do they come from?
12. What are the protein sources?
13, What are the eight amino acids that are stated to be essential and why are they important?
14, What is the recommendation of protein intake by the average adult?
15. What are carbohydrates?
16. What are monosaccharides?
17. Why are carbohydrates called fattening foods?
18. Is oxygen needed for the body to utilize carbohydrates for energy?
19. What are some of the food sources for carbohydrates?
20. What are lipids?
21. What supplies more energy per calorie, fat or carbohydrates?
22. Where does cholesterol come from?
23. What are some of the food sources for HDLs?
24. What is atherosclerosis and its causes?
25. How may someone prevent atherosclerosis?
THE CHEMICAL CONNECTION
Everyday one reads about diets, drugs or exercise and how to keep our bodies healthy and fit for a longer life. We examine the actions of muscles, study the ins and outs of diets, and experience the ups and downs of diet drugs. We know studies have shown that frequent exercise prolongs life and lowers the incident of disease. Regular exercise lowers our resting heart rate while blood pressure usually declines. After a period of time, even while working under more physical strain, we find that we are capable of performing more activity because through exercise our blood pressure and heart rate remains lower. This result and achievement is called Training Effect.
Chemistry plays a major roll in achieving this training effect. Through aerobic and anaerobic activity and how our body metabolizes energy, provides ever changing occurrences in our resting metabolic rate or BMR. The body has over 600 muscles and we know that through exercise, we can develop those muscles to become stronger and more flexible. Because the heart is comprised of muscle, it too can be made stronger. The answer to these benefits is through exercise but just how is that accomplished? In the process of muscle activity, movement and contraction, including that of the heart during inactivity or resting, the body normally utilizes about 15% to 30% of the energy requirements needed. During intense physical activity, energy requirements of the muscle may increase up to 200 times that. The stimulation of the muscle causes contraction and this function needs energy. The immediate source of energy comes from what we call ATP, Adenosine Triphosphate.
When cells metabolize glucose or fatty acids, only part of the chemical energy from those substances is converted to heat or used. Remember that a calorie is the measurement of heat expelled or used. The remainder of fuel is stored as another chemical compound called ATP. The immediate source of fuel an energy for muscle contraction is provided by ATP. The energy store in ATP is stored in a molecule that powers movement in muscle tissue. Two proteins in ATP, actin and myosin, form a loose complex called actomyosin. This is the substance of which muscles are made. When ATP is added to isolate actomyosin, the protein fibers contract. We also find that myosin serves and acts as an enzyme for the removal of a phosphate group from ATP. This is a cycle from which energy is derived for muscle contraction. ATP breaks up and becomes fuel. The stored ATP can be used up in about one half of a second. Muscle store a larger amount of a substance called creatine phosphate which transfers an energetic phosphate to ADP which regenerates ATP to be used again for muscle contraction. After about three minutes a waste product called latic acid builds up, fatigue now occurs.
ANAEROBIC AND AEROBIC TRAINING
The ATP, as I mentioned provides energy for a short time. This is due to an insufficient amount of oxygen. If sufficient oxygen is not available, pyruvic acid is reduced to form latic acid and this activity is called anaerobic activity. The build up of the latic acid reduces the response to muscle stimulation. The cause is from hydronium ions in the latic acid becoming imbedded in the muscle cell tissue. One may feel this occurrence through fatigue or pain. An example of this would be for one to perform as many repetitions within one set of an exercise. Sooner or later, depending on the weight used, you would not be able to perform any more repetitions. After a few moments of rest though, you would find the energy returning. Resting between sets allows the cell demand for oxygen to decrease and the oxygen dept is replenished. The rest allows the available oxygen to be used to oxidize latic acid. The latic acid or waste product from the energy used now converts to carbon dioxide, water and energy. This now leads us to aerobic activity.
The presence of oxygen constitutes aerobic activity. As we now understand, the ATP in muscle tissue is only sufficient for a short time. During aerobic activity, (increased activity for a duration of time with an increase in heart rate and oxygen respiration), a more extensive energy supply is needed. We know that blood glucose is stored as glycogen when not needed for immediate energy. During the contraction of muscle cells, glycogen is converted in steps to pyruvic acid. The pyruvic acid is oxidized and converted back to energy through what we call the Krebs Cycle. To understand the kreb cycle, we must understand glucosis.
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