Coenzyme-A
What is Coenzyme-A? 

Coenzyme-A is the most active metabolic enzyme in the human body. It operates in the body's cells and blood where it is required to initiate more than 100 important processes in the body. One of the most crucial functions performed by Coenzyme-A is its initiation of the body's energy cycle (known vicariously as the ATP, TCA. Krebs, or citric acid cycle) which produces over 90% of the body's energy. Coenzyme-A is expended by these metabolic processes and constantly needs replenishing. Coenzyme-A, Coenzyme-Q1O and Coenzyme-1 (NADH)...are similar in that they are all metabolic enzymes responsible for energy production. 
However, Coenzyme-A is the catalyst that initiates all other enzymatic and hormonal biochemical reactions in the cells including the chemical reactions involving Coenzyme-Q10 and NADH. In other words, if Coenzyme-A is not available in sufficient amounts then the human body cannot utilize Coenzyme-10, NADH and many of the other nutrients it needs to stay healthy. 
Why is it important to maintain a consistent supply of Coenzyme-A in your body? 

Coenzyme-A is required to metabolize fats, carbohydrates, and proteins and convert them into energy at the cellular level. When Coenzyme-A is lacking or blocked, the human, body cannot generate energy from the usual sources and may suffer from conditions known by such medical terms as chronic fatigue syndrome (CIS). This usually leads to less activity and eventually weight gain. 
In addition, intermediate compounds, which accumulate when Coenzyme-A is lacking or blocked, poison other systems and lead to manifestations of other diseases. Symptoms of a deficiency of Coenzyme-A include; fatigue, depression, anxiety, loss of appetite, impaired sense of balance, easy irritability, cardiac instability, and abnormal need for sleep. Neurological disorders include; numbness, muscle weakness, cramps, and abdominal pain. 
Clinical studies show that Coenzyme-A also plays a major role in the body's ability to cope with stress and strengthen the immune system. 
Stress contributes to the three leading causes of death; cancer, heart attack, and stroke. Studies also show that stress deteriorates the immune system. A healthy immune system is vital for defense against infections, diseases, premature death and the effects of aging. 
In combating stress, the body secretes hormones known as glucocortiocids from the adrenal glands as a means to adapt to stress; this is commonly known as the fight or flight reaction. These hormones are derivatives of cholesterol and an increased demand for them will draw on the available Coenzyme-A. Lipid (fat) metabolism and energy production therefore may be compromised, rendering the body more prone to depleted energy, weight gain, acne, chronic fatigue syndrome, cancer, heart attack, stroke and other diseases. The problems that most people have with metabolizing fat are often the result of poor nutrition, which usually is compounded by poisoning from environmental toxins. 
Coenzyme-A is among the more vulnerable targets for toxic metals and fat-soluble environmental toxins. Individuals who have a shortage or blockage of Coenzyme-A cannot convert dietary lipids (fats) from animals and plants into human fat compositions that can be metabolized. If fat cannot be metabolized due to a shortage or blockage of Coenzyme-A then the fat simply accumulates. Having accumulated fat deposits that cannot be metabolized and converted into energy leads to stress, low energy, depression, anxiety, fatigue, obesity and manifestations of other diseases. Coenzyme-A also enhances physical performance. When people perform or exercise intensely, they quickly face a demand for energy that is greater than the amount of oxygen available to produce it. In order to continue to produce energy under these conditions, the human body uses relatively inefficient anaerobic metabolism (metabolism that takes place in the absence of free oxygen). Coenzyme-A supplies key nutrients the body needs to release energy anaerobically (from glycogen). 
The importance of Coenzyme-A in per-menopausal and menopausal women: 


Research shows that hormonal changes and chemical imbalances in perimenopausal and menopausal women contributes to higher levels of cholesterol, increased fat storage, acne, stress, anxiety and depression. Cardiovascular diseases are the main cause of death in men and women. Their incidence, rapidly growing in the perimenopausal and menopausal period, is related to increased levels of cholesterol and triglycerides. 
The body has a natural tendency to store away any excess calorie intake in its fat depot, which increases in perimenopausal and menopausal women. Coenzyme-A is the key that unlocks this fat depot and is the agent that converts the stored fat into energy through lipid metabolism, which reduces cholesterol and triglycerides by increasing fat uti-lization. The cumulative effects of 30 years or so of reproductive cycles reduces the availability of Coenzyme-A from the body's total Coenzyme-A pool. Each reproductive cycle depletes some Coenzyme-A from a resource that is very often deficient from the start. Added to this is pregnancy and nutri-tional deficiencies. Both of these deplete even more Coenzyme-A allowing the deficiency to become even more severe. This is why many women gain a significant amount of weight after having children and also when they are peri--menopausal and menopausal. Their Coenzyme-A pool is dwindling! As indicated above, enzymatic deficiency occurs with age, but it is primar-ily a result of poor nutrition and/or a toxic condition that reduces the body's ability to synthesize and utilize Coenzyme-A. Regular supplementation of Coenzyme-A can streamline the metabolism, increase energy production, support the adrenal glands, facilitate the repair/manufacture of RNA, DNA, connective tissue and cartilage, help process fats and remove toxins from the body, reduce cholesterol and triglyc-erides, boost the immune system and improve overall physical and mental performance. 

Why is it important to maintain a consistent supply of Coenzyme-A in your body? 

Stress contributes to the three leading causes of death: cancer, heart attack, and stroke. Studies have shown that clinically induced deficiencies of Coenzyme-A cause symptoms such as depression, anxiety, impaired sense of balance, easy irritability, fatigue, frequent respiratory infection, cardiac instability, abnormal need for sleep, neurological disorders, and deterioration of the immune system. A healthy immune system is vital for defense against infections, diseases, premature death, and the effects of stress and aging. Coenzyme-A Is expended by the metabolic process of the body and constantly needs replenishing.

Benefits: 

Reduces the damaging effects of stress and slows the deadly processes of aging. 
Initiates the tricarboxylic acid cycle which produces more than 90 percent of the body's energy. 
Supports the development and functions of the male and female sex organs. 
Initiates fatty acid metabolism. 
Strengthens the immune system. 
Facilitates the repair of RNA and DNA. 
Facilitates the manufacture of connective tissue. 
Coenzyme-A ingredients:

Coenzyme A Modulator Matrix ITM 
Pantethine 
Pantothenic Acid 
(d-Calcium Pantothenate) 
Calcium 
Calcium Pyruvate 
Acetyl-L-Carnitine 
L-Cystine

Pantethine Coenzyme A 
Optimize CoQ10 and Enada NADH

· Optimize CoQ10 and Enada NADH

· You can't produce energy without it!

· Antioxidant and stress reducing formula
The Krebs Cycle:
Summary: The degradation (oxidation) of the 2-carbon acetyl group of acetyl coenzyme A occurs in a cyclic sequence called the Krebs cycle. The acetyl coenzyme A condenses with a 4-carbon acid (oxaloacetic acid), releasing the coenzyme A to react again with pyruvic acid. Through a series of reaction the two carbons from the acetyl group are released as carbon dioxide, and the oxaloacetic acid is regenerated. Electrons in the oxidations are transferred to NAD and to FAD, and a pyrophosphate bond is generated in the form of guanosine triphosphate (GTP). This high-energy phosphate is readily transferred to ADP to form ATP.



The Krebs cycle is also known as the tricarboxylic acid (TCA) cycle and as the citric acid cycle. Sir Hans Krebs worked out the details of the cycle in the 1930's. The Krebs cycle takes place in the mitochondria and consists of eight steps. 

The first reaction of the cycle occurs when acetyl CoA transfers its two-carbon acetyl group to the four-carbon compound oxaloacetate, forming citrate, a six-carbon compound. The citrate then goes through a series of chemical transformations, losing first one and then a second carboxyl group as carbon dioxide. Most of the energy made available by the oxidative steps of the cycle is transferred as energy-rich electrons to NAD+, forming NADH. For each acetyl group that enters the Krebs cycle, three molecules of NAD+ are reduced to NADH. In Step 6, electrons are transferred to the electron acceptor FAD rather than to NAD+. 

In one turn of the citric acid cycle, two molecules of carbon dioxide and eight hydrogen atoms are removed, forming three NADH and one FADH2. The carbon dioxide produced accounts for the two carbon atoms of the acetyl group that entered the citric acid cycle. You may wonder why more hydrogen is generated by these reaction than entered the cycle with the acetyl CoA molecule. These hydrogens come from water molecules that are added during the reactions of the cycle. 

Because two acetyl CoA molecules are produced from each glucose molecule, the cycle must turn twice to process each glucose. At the end of each turn of the cycle, the four-carbon oxaloacetate is left, and the cycle is ready for another turn. After two turns of the cycle, the original glucose molecule has lost all of its carbons and may be regarded as having been completely consumed. Only one molecule of ATP is produced directly by a substrate-level phosphorylation with each turn of the ciric acid cycle. The rest of the ATP that is formed during aerobic respiration is produced by the electron transport system and chemiosmosis. 

this is truly a continuous cycle. Acetyl coenzyme A binds to the oxaloacetate in order to convert it to citrate. Water is released from the citrate and then regained in order to form isocitrate. NAD+ binds to isocitrate, leaves as NADH, and carbon dioxide is lost in order to form a-ketoglutarate. NAD+ binds to a-ketoglutarate, leaves as NADH, coenzyme A binds and carbon dioxide is lost in order to form succinyl CoA. Coenzyme A leaves in order to form succinate. FAD binds to succinate and leaves as FADH2 in order to form fumarate. Water binds to fumarate and forms malate. NAD binds to malate and leaves as NADH which creates a new oxaloacetate molecule ready to bind to another acetyl coenzyme A to start the process over again. 
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The Electron Transport System and Chemiosmosis

Summary: The transfer of electrons from reduced NAD and FAD to the final electron acceptor, molecular oxygen, occurs in an elaborate electron transport chain. The function of this chain is to permit the controlled release of free energy to drive the synthesis of ATP. At three points along the chain, ATP production occurs by the phosphorylation of ADP. This method of energy capture is called oxidative phosphorylation because the formation of high-energy phosphate is coupled to oxygen consumption, which depends on the demand for ATP by other metabolic activities within the cell. The actual mechanism of ATP formation by oxidative phosphorylation is not known with certainty, but the Chemiosmotic Model is the most widely accepted explanation.
Oxidative phosphorylation, a complex process, would be unable to function efficiently, if at all, were the enzymes just floating freely in the cytoplasm of the cell. There is abundant evidence that the oxidative enzymes and electron carriers are arranged in a highly ordered state on the inner membranes of the mitochondria. 
The outer membrane of the mitochondrion is a smooth sac enclosing the inner membrane. On the cristae of the inner membrane there are enormous numbers of minute, stalked particles called submitochondrial particles. Within the inner membrane are the electron carriers of the respiratory chain.
Electrons are transported from NADH to oxygen through a series of electron carriers. The two electrons from NADH pass through an electron cascade, a series of discrete steps that permits the gradual harvesting of electron energy. By this means the oxidation of one NADH yields three ATP molecules. The reduced FAD from the Krebs cycle enters the electron transport chain at a lower level and so yields only two ATP molecules. (Pictures) 



The electron transport chain accepts hydrogens or their electrons from the previous three stages.
The electron transport system is a chain of electron acceptors embedded in the inner membrane of the mitochondrion. Hydrogens are passed from NADH to flavin mononucleotide (FMN), the first acceptor in the chain. As these hydrogens are transferred from one to another of the electron Acceptor molecules, the hydrogen protons become separated from their electrons. When the hydrogen protons (H+) separate from their electrons, they are released into the surrounding medium. 

Hydrogens, or their electrons, pass down the electron transport chain in a series of redox reaction. The electrons entering the electron transport system have a relatively high energy content. As they pass along the chain of electron acceptors, they lose much of their energy, some of which is used to pump the protons across the inner mitochondrial membrane. This sets up an electrochemical gradient across the inner mitochondrial membrane; this gradient provides the energy for ATP synthesis. 

The electron acceptors in the electron transport chain include FMN, ubiquinone (coQ), and a group of closely related proteins called cytochromes. Cytochrome molecules accept only the electron from each hydrogen, not the entire atom. The several types of cytochromes hold electrons at slightly different energy levels. Electrons are passed along from one cytochrome to the next in the chain, losing energy as they go. Finally, the last cytochrome in the chain, cytochrome a3, passes two electrons to molecular oxygen. Simultaneously, the electrons reunite with protons to form hydrogen, and the chemical union of the hydrogen and oxygen produces water.

Thus, oxygen is the final hydrogen acceptor in the electron transport system, which explains why organisms that respire aerobically require oxygen. What happens when cells that are strict aerobes are deprived of oxygen? When no oxygen is available to accept the hydrogens, the last cytochrome in the chain is stuck with its electrons. When that occurs, each acceptor molecule in the chain remains stuck with electrons, and the entire system is halted all the way back to NADH. As a result, no further ATPs are produced by the way of the electron transport system. Most cells of complex organisms cannot live long without oxygen because the amount of energy they produce in its absence is insufficient to sustain life processes. 

Lack of oxygen is not the only factor that interferes with the electron transport system. Some poison or drugs, including cyanide, inhibit the normal activity of the cytochrome system. Cyanide binds tightly to cytochrome a3 so that it cannot transport electrons on to oxygen. This blocks the further passage of electrons through the chain, halting ATP production and life. 

The chemiosmotic model explains ATP synthesis that is associated with electron transport.
As electrons are transferred along the acceptors in the electron transport chain, sufficient energy is released at three points to convey protons across the inner mitochondrial membrane and ultimately to synthesize ATP. 

The flow of electrons in the electron transport is usually coupled tightly to the production of ATP, and it does not occur unless the phosphorylation of ADP can also proceed. This prevents a waste of energy, because high-energy electrons do not flow unless ATP can be produced. If electron flow were uncoupled from the phosphorylation of ADP, there would be no production of ATP, and the energy of the electrons would be wasted as heat. Because the phosphorylation of ADP to form ATP is coupled with the oxidation of electron transport components, this process of making ATP is referred to as oxidative phosphorylation. 

It had long been known that oxidative phosphorylation occurs in mitochondria, and many experiments had shown that the transfer of two electrons from each NADH to oxygen results in the production of three ATP molecules. However, for a long time, just how ATP synthesis is related to electron transport remained a mystery. Then, in 1961 Peter Mitchell proposed the chemiosmotic model, which was based on experiments he did with bacteria and for which he was awarded the Nobel Prize in 1978. Mitchell proposed that electron transport and oxidative phosphorylation are coupled by a proton gradient across the inner mitochondrial membrane. According to the chemiosmotic model, the stepwise transfer of electrons from NADH to FADH2 through electron carriers to oxygen results in the release of energy. This energy is used to pump protons across the inner mitochondrial membrane into the space between the inner and outer mitochondrial membranes. 

Protons are pumped across the inner mitochondrial membrane by three electron transfer complexes, each associated with particular steps in the electron transport system. The difference in the concentration of protons (H+) between the mitochondrial matrix and the intermembrane space represents potential energy. This is comparable to water which is concentrated behind a dam. 

The inner mitochondrial membrane is impermeable to the passage of protons, which can flow back into the matrix of the mitochondrion only through special channels in the inner mitochondrial membrane. These channels occur in the enzyme ATP synthetase. ATP synthetase forms complexes called respiratory assemblies that project from the inner surface of the membrane and are visible by electron microscopy. As the protons move down the energy gradient, the energy releases is used by ATP synthetase to produce ATP. 

Glycolysis

A series of reactions in which glucose is degraded to pyruvate; net profit of two ATP molecules; hydrogens are released; can proceed anaerobically.

Glycolosis is the sequence of reactions which converts a glucose molecule into two pyruvate molecules with the production of NADH and ATP. Specific enzymes control each of the different reactions. There is a net gain of 2 ATP at the end of glycolosis. All the reactions of glycolosis take place entirely in the cytosol due to the abundance of free-floating ingredients such as ADP, NAD+, and inorganic phosphates. Glycolosis itself does not require oxygen and can proceed aerobically or anaerobically. 

Glycolosis can generally be divided into two main phases. Phase one encompasses the first four steps of glycolosis (Pictures). During this first phase, phosphate is added to the glucose molecule. The addition of a phosphate to a molecule is referred to as phosphorylation. The glucose molecule is now split into two three-carbon glyceraldehyde-3-phosphate (PGAL) molecules. This phase of glycolosis cannot occur without the input of energy and phosphate from two molecules of ATP.
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In the second phase of glycolosis (Steps 5 - 9 in Pictures), energy-harvesting can begin to occur. This begins with the reduction of NAD+ to NADH by the oxidation of glyceraldehyde-3-phosphate. After this, some of the energy from glucose is stored in the energy-rich electrons of NADH. This oxidation also releases enough energy to add a second phosphate group to glyceraldehyde-3-phosphate, converting it to 1,3-bisphosphoglyceric acid. At this point, glycolosis is finally ready to make ATP. Substrate-level phosphorylation occurs when one of the phosphates of 1,3-bisphosphoglyceric acid is transferred to ADP. The three-carbon molecule that remains is then rearranged to form phosphoenolpyruvic acid, which becomes pyruvic acid when it gives up its phosphate to a second ADP. In this way, each glyceraldehyde-3-phosphate from the first half of glycolosis is used to make two molecules of ATP and one molecule of pyruvic acid. 

By the end of glycolosis, a small amount of the chemical energy that started out in glucose ends up in ATP and NADH. Most of the energy remains in pyruvic acid. The energy stored in pyruvic acid is used to make more ATP in the mitochondrion. The synthesis of ATP from the energy of pyruvic acid occurs later in the Krebs Cycle. 

Note: Since two molecules of glyceraldehyde-3-phosphate can be made from one molecule of glucose, each glucose yields four ATP molecules and two pyruvic acids from glycolosis. However, two ATP molecules are used in the first phase of glycolosis, so the net gain is two ATP molecules for each glucose.

Called "The Body's Energizer," Coenzyme A is required by the body to utilize carbohydrates, fat and protein to produce energy. It is the precursor to both CoQ10 and Enada NADH and may help your body better utilize both of those nutrients for optimum results. Pantethine is the biologically active form of Pantothenic acid (vitamin B5), an antioxidant and stress reducing vitamin. Pantethine is the chief precursor to coenzyme A, the most active metabolic enzyme in the human body. Metabolic enzymes influence the body’s cells and blood and assist chemical reactions that control metabolism. Coenzyme A is essential to supplying the body with an adequate amount of energy to function at the cellular level. Coenzyme A strengthens the immune system and enhances the body’s ability to cope with stress.








PAGE  
1

