Chapter 10 – Metabolism and Blood Function

Big Idea: Micronutrients come from many sources and some may surprise you: get them in the right amounts to support metabolism and blood health.
Section Introduction
Section 10.1 – Blood’s Function in the Body and in Metabolism Support
	Learning Objective: 
· List each component of blood and its major role.
	Key Content:
· Blood is a connective tissue of the circulatory system, and the fluid in the body that transports absorbed nutrients to cells and waste products from cells.
· The fluid part of blood, plasma, makes up the largest amount of blood volume and contains proteins, ions, glucose, lipids, vitamins, minerals, waste products, gases, enzymes, and hormones. The cellular components of blood include red blood cells, white blood cells, and platelets. Blood is under a constant state of renewal and is synthesized from stem cells residing in bone marrow.
· As blood travels through smaller and smaller vessels the rate of blood flow is dramatically reduced, allowing for efficient exchange of nutrients and oxygen for cellular waste products.
· Blood is healthy when it contains the appropriate amount of water and cellular components, and proper concentrations of dissolved substances, such as albumin and electrolytes.
· The assessment of multiple blood parameters aid in the diagnosis of disease risk and are indicative of overall health status.
Section 10.2 – Metabolism Overview
	Learning Objective:
· Summarize how energy from the energy-yielding nutrients is obtained and used, and how and where it is stored in the body for later use.
· Explain the role of energy in the process of building tissues and organs.
Key Content:
· The overall goals of metabolism are energy transfer and matter transport. Metabolism is defined as the sum of all chemical reactions required to support cellular function and is either categorized as catabolism (referring to all metabolic processes involved in molecule breakdown) or anabolism (which includes all metabolic processes involved with building bigger molecules). Generally, catabolic processes release energy and anabolic processes consume energy.
· A metabolic pathway is a series of enzymatic steps that transforms a substrate (the starting material) into intermediates, which are substrates for the proceeding enzymatic reactions until finally an end-product is synthesized by the last enzymatic reaction in the pathway.
· The organ systems of the body require fuel and building blocks to digest, absorb, breathe, pump blood, transport nutrients in and wastes out, maintain body temperature, and make new cells amongst a multitude of other functions.
· When energy levels are high, cells build molecules, and when energy levels are low, catabolic pathways are stimulated to release energy.
· The energy release by catabolic pathways powers anabolic pathways in the building of bigger molecules.
· In the “fed” state (when energy levels are high), extra nutrient fuel will be stored as glycogen or triglycerides.
Section 10.3 – Vitamins Important for Metabolism and for Blood Function and Renewal
	Learning Objective:
· Summarize the role of the B vitamins in metabolism.
· Explain how Vitamin K supports a life-saving function of blood.
Key Content:
· Vitamins and minerals play a different kind of role in energy metabolism; they are required as functional parts of enzymes involved in energy release and storage.
· The water-soluble B vitamins are involved as coenzymes in the breakdown of nutrients and in the building of macromolecules, such as protein, RNA, and DNA.
· B-vitamin deficiencies are relatively rare especially in developed countries; although the health consequences can be severe as with folate deficiency during pregnancy and the increased risk of neural-tube defects in offspring.
· The B-vitamins, pyroxidine (B6), folate and cobalamin (B12) are needed for blood-cell renewal and/or function.
· Vitamin K is necessary for blood clotting.
Section 9.4 – Minerals Important for Metabolism and for Blood Function and Renewal
	Learning Objective:
· List the primary function of each of the minerals involved in metabolism.
· Summarize the roles of minerals important in blood function and renewal.
Key Content:
· Minerals cannot be broken down to release energy.
· Minerals are cofactors for hundreds of enzymes involved in metabolism.
· Iron especially, but also copper and zinc are critical for blood function and renewal.
· Minerals are not as efficiently absorbed as most vitamins and bioavailability can be very low.
Section 10.5 – Iron-Deficiency Anemia
	Learning Objective:
· Discuss why iron-deficiency anemia is the most prevalent nutritional deficiency worldwide, its impacts on human health, and possible solutions to combat it.
Key Content:
· Iron-deficiency anemia is a condition that develops from having insufficient iron levels in the body, resulting in fewer and smaller red blood cells containing lower amounts of hemoglobin. It is diagnosed from characteristic signs and symptoms and conformed with simple blood tests that count red blood cells and determine hemoglobin and iron content in blood. Anemia is most often treated with iron supplements and increasing the consumption of foods that are higher in iron.
· The main causes of iron deficiency worldwide are parasitic-worm infections in the gut (causing excessive blood loss), malaria, a parasitic disease causing the destruction of red blood cells, and insufficient iron in the diet.
· Infants, children, adolescents, and women are the populations most at risk worldwide for iron-deficiency anemia by all causes.
· In America in the past, iron-deficiency anemia was prevalent in infants and young children. After the introduction of infant screening, fortification of formulas and foods, and educating parents on providing iron-rich diet, iron0deficiency anemia significantly decline in this country.
· In the third world, iron-deficiency anemia remains a significant public health challenge. Solutions to reduce the prevalence of iron-deficiency anemia in the developing world include providing supplements to target populations, fortifying foods with iron and other blood-healthy micronutrients, preventing the spread of malaria, treating parasitic infections, and giving iron cookware to high-risk populations. 
· The body excretes little iron and therefore the potential for accumulation in tissues and organs is considerable. Iron accumulation in certain tissues and organs can cause a host of health problems in children and adults, including extreme fatigue, arthritis, joint pain, and severe liver and heart toxicity.







Terminology Check Lists: 

 
Red blood cells- The most numerous cells in blood, which transport oxygen to all cells in the body.

White blood cells- Cells of the immune system that survey the entire body looking for foreign invaders to destroy.

Platelets- Fragments of cells that, when stimulated by blood vessel injury, rush to plug up the wound.

Biomarker - A measurable molecule or trait that is connected with a specific disease or health condition.

Metabolism - The sum of all chemical reactions required to support cellular function and hence the life of an organism.

Catabolism -  All metabolic processes involved in molecule breakdown and the release of energy.

Anabolism - All metabolic processes involved in building bigger molecules, which consume energy.

Energy metabolism - The metabolic pathways that release or store energy.

Coenzymes- Vitamins that make up part of enzymes required for converting a substrate to an end-product.

Cofactors- Minerals that make up part of enzymes required for converting a substrate to an end-product.

Basal metabolism- Metabolic pathways necessary to support and maintain the basic functions of the body (e.g. breathing, heartbeat, liver, and kidney function) while at rest.

Iron-deficiency anemia-  A condition that develops from having insufficient iron levels in the body, resulting in fewer and smaller red blood cells containing lower amounts of hemoglobin. Signs and symptoms include fatigue, weakness, pale skin, shortness of breath, dizziness, swollen and sore tongue, and abnormal heart rate.
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