CHAPTER 10: NUTRIENTS THAT MAINTAIN HEALTHY BLOOD
CHAPTER 10: NUTRIENTS THAT MAINTAIN HEALTHY BLOOD

B Vitamins – Act as co enzymes (produce energy)

Describe how coenzymes enhance the activities of enzymes: coenzymes combine with enzymes to activate them 
a. Identify the eight B vitamins and describe how they are involved in energy metabolism: 
1. Thiamin: involved in carbohydrate metabolism, coenzyme involved in branched-chain amino acid metabolism/ Deficiency: beliberi, anorexia, confusion, muscle weakness, enlarged heart
2. Riboflavin B2) coenzymes include flavin mononucleotide FMN, flavin adenine dinucleotide FAD, involved in oxidation-reduction reactions for metabolism of carbs and fats- Deficiency: sore throat, cheilosis- dry cracked lips, glossitis- magenta tongue, anemia, etc
3. Niacin: coenzymes in carb and fatty acid metabolism, including NAD and NADH, and NADP, plays role in DNA replication and repair and cell differentiation  Def: pellagra, vomiting, rash, constipation, depression, headache, loss of memory. TOO much supplementation?- Flusing, glucose intolerance, blurred vision, liver dysfunction and damage
4. Vitamin B6 (pyridoxine): involved in amino acid metabolism, synthesis of blood cells and carb metabolism  Deficiency: seborrheic dematitis, microcytic anemia, convulsions, depression and confusion. TOO MUCH supplementation? Sensory neuropathy, lesions of the skin.
5. Folate: THF involved in DNA synthesis and amino acid metabolism, involved in the metabolism of homocysteine.  Def: macro-cystic anemia, weakness fatigue, headache, palpitations, shortness of breath, elevated levels of homocysteine in the blood, neural tube defects in the developing fetus 
6. Vitamin B12 (cobalamin) part of coenzymes that assist with formation of blood, nervous system function and homocysteine metabolism. Def: pernicious anemia, abnormal gait, disorientation, memory loss, dementia 
7. Pantothenic acid: component of coenzymes  that assist with fatty acid metabolism, Def: rare, only seen in people who eat diets with no pant. acid
8. Biotin: component of coenzymes involved in carb, fat and protein metabolism. Def: red scaly skin rash, depression, lethargy, hallucinations, burning tingling tickling, paresthesia of the extremities
b. Identify the deficiency disorders of three B vitamins: Riboflavin vit B2: ariboflavinosis: condition caused by riboflavin deficiency, Niacin: pellagra, a disease that results from severe niacin deficiency, characterized by dermatitis, diarrhea, depression and in later stages, dementia and sometimes death.  
c. Identify at least two minerals that function as coenzymes in energy metabolism: Iron, Copper
d. Describe the four components of blood:
e. Discuss the role that iron plays in oxygen transport.
f. Explain the three stages of iron deficiency: Stage 1: iron deficiency; decreased from iron stores, reduced ferritin level, no physical symptoms, Stage 2: decreased iron transport, reduced transferrin, reduced production of heme, phys symptoms include reduced work capacity. Stage 3: iron deficiency anemia, decreased production of normal red blood cells, reduced production of heme, inadequate hemoglobin to transport oxygen, symptoms include pale skin, fatigue, reduced work performance, impaired immune and cognitive functions 
- Ferritin: a storage form of iron in our bodies found primarily in the intestinal mucosa, spleen, bone marrow and liver 
g. Explain the term “neural tube defects” and identify the vitamin deficiency that is thought to be the cause: the most common malformations of the central nervous system that occur during fetal development.  A folate deficiency can cause neural tube defects. FOLATE deficiency to be the cause
h. Distinguish among iron-deficiency anemia, pernicious anemia, and macrocytic anemia:
1. Iron deficiency anemia:  hemoglobin levels are low/ results from iron deficiency
2. Pernicious anemia: a special form of anemia that is the primary cause of a vitmain b12 deficiency, occurs at the end stage of an autoimmune disorder that causes the loss of various cells in the stomach- from lack of protein called intrinsic factor: protein secreted by cells in the stomach that binds to b12 and aids its absorption in small intestine 
3. Macrocytic Anemia: a form of anemia manifested as the production of larger than normal red blood cells containing insufficient hemoglobin, which inhibits adequate transport of oxygen; also called megablastic anemia.  Can be caused by a severe folate deficiency 
i. Describe the associations among folate, vitamin B12, and vascular disease: elevated levels of homocysteine are associated with a 1.5-2 times greater risk for cardiovascular, cerebrovascular and peripheral vascular disease, folate and vit b12 are necessary for the metabolism of the amino acid homocysteine, when they cannot be metabolized, it becomes more concentrated in our blood. Not certain, but eating foods rich in folate and vi B12 will lower your risk for heart attack and stroke.

