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Nutrients Involved in Bone Health 

-osteoporosis: porous bones, causes bones to break easily

How Does the Body Maintain Bone Health 

-most red blood cells are formed deep within your bones 

	Functions Related to Structure and Support 
	Functions Related too Metabolic Processes  

	-provide support for organs and body segments 
	· bone tissue acts as storage reservoir for many minerals (cal. phos. Flor) 
· body draws on these minerals when needed for various processes (but this can reduce bone mass) 

	-protect vital organs (rib cage protects lungs, skill protects brain) 


	-most red blood cells produced in bone marrow 

	-provide support for muscle movements 
	


-cortical one: (compact bone): a dense bone tissue that makes up the outer surface of all bones, as well as the entirety of most small bones of the body 


-80% of bones 

-Trabecular bones: (spongy or cancellous bone): a porous bone tissue that makes up only 20% of our skeleton and is found within the ends of the long bones, inside the spinal vertebrate, inside the flat bones (breastbone, ribs, and most bones of the skull) and inside the bones of the pelvis 

The Constant Activity of Bone Tissue Promotes Bone Health 

-bones develop through bone growth, bone modeling, and bone remodeling 


Bone Growth and Modeling

-determine the size and shape of our bodies 

-Bone growth; rapid from birth - 2yrs, size of bones increase 

-Bone Modeling; shapes our bones determined, 

-bones stop growing 18-21 

-but can increase thickness with excessive weight training


Bone Remodeling

-maintains a balance between breakdown and repair  

-bone density: the degree of compactness of bone tissue, reflecting the strength of the bones, peak bone density is the point at which a bone is strongest 

-peak bone density = strongest = highest density 


-14 boys, 12.5 for girls 


-by 40 = decline 

-remodeling: the 2 step process by which bone tissue is recycles, includes the breakdown of existing bone and the formation of new bone 

-bone is broken down through resorption: surface of bone is broken down by cells called osteoclasts 


-osteoclasts: erode the surface of bones by secreting enzymes and acids that dig 
grooves into the bone matrix (during resorption)

-osteoblasts: cells that prompt the formation of new bone matrix by laying down the collagen-containing component of bone that is then mineralized 


How Do we Assess Bone Health 

Dual Energy X-Ray Absorptiometry Provides a Measure of Bone Density (DEXA)

-currently the most accurate tool for measuring bone density 

-low level x-ray

-less radiation then a dental x-ray 

-T-Score: a comparison of an individuals bone density to the average peak bone density of a 30 yr old healthy adult of the same sex and race, if bone density is normal, the T-score will be between +1 and - 1 

-more negative then -2.5 = osteoporosis 

TABLE 9.2 

(I photocopied this table as is sums up ALL the info on the major Nutrients involved in bone function, below is some extended information on these facts )

Profile of Nutrients that Maintain Bone Health 


Calcium 

-2% of entire body weight

-provides structure to bones and teeth 

-found in blood and soft tissue

-bod maintains calcium level 

-bioavaliability: the degree to which our bodies can absorb and use any given nutrient 

-infants and children can absorb 60% of the calcium they consume, pregnant = 50%

-cant absorb more then 500 mg at one time 

-vitamin D required of calcium absorption 

-sources: milk, cheese, yogurt, (less fat the better), green leafy vegies, 

-soy milk = poor source 

-hypercalcemia: abnormally high concentration of calcium in the blood, can be caused by cancer and over production of the hormone Parathyroid hormone (PTH): a hormone that helps regulate blood calcium level 

-Hypocalcemia:  condition characterized by an abnormally low concentration of calcium in the blood 


Vitamin D 

-can be synthesized from sun 

-calcitriol (1,25-dihydroxyvitamin D): primary active form of vitamin D in the body 

-role in decreasing formation of some cancerous tumors 

-sunscreen prevents Vitamin D absorption 

-ergocalciferol: VItamin D2, a form of vitamin D found exclusively in plant foods 

-cholecalciferol: vitamin D3, a form of vitamin D found in animal foods and the for we synthesize from the sun 

-rickets: Vitamin D deficiency disease in children, symptoms include deformities of the skeleton, such as bowed legs and knocked knees 

-osteomalacia: Vitamin D deficiency disease in adults, bones become weak and prone to fractures 


-soft weak bones 


Vitamin K 

-phylloquinone: the form of vitamin k found in plants 

-menaquinone: form of vitamin k produced by bacteria in large intestine 

-coenzyme: an organic compound that combines with an inactive enzyme to form an active enzyme 


Phosphorus 

-sources = milks, meats, eggs

· refer to chart 

Magnesium 

-critical cofactor for more than 300 enzyme systems 

-found in green leafy veggies, whole grains, nuts, seafood, beans,   

-hypERmagnesemia: condition marked by an abnormally high concentration of magnesium in blood stream


-impairment of nerve, muscle and heart function 

-HypOmagnesemia: abnormally low concentration os magnesium in the blood 


-from kidney disease, chronic alch. abuse


Fluoride

-trace mineral, our bodies needs in less then 100mg a day, 5g in our bodies, 99% stored in teeth and bones 

-fluorapatite: a mineral compound in human teeth that contains fluoride, calcium, and phosphorus and is more resistant to destruction by acids and bacteria then hydroxyapatite  


-thus good for teeth protection 

-stimulates new bone growth 

-fluorosis: a condition marked by staining and pitting of the teeth, caused by abnormally high intake of fluoride 

What Disorders Can Result from Poor Bone Health? 

-most prevalent = osteoporosis 

-osteoporosis: a disease characterized by low bone mass and deterioration of bone tissue, leading to increased bone fragility and fracture risk 

-single most important cause of fractures of hip and spine in older adults 

-dowagers hump; gradual compression fractures in the vertebrate of the upper back leading to shortening and hunching of the spine 

-1/3 women, 1/8 men affected 

-women have lower bone density then men 

-extreme dieting when bone mass is building is extremely harmful 

-asian women are at higher risk 

-cigarette smoking decreases bone density 

-bone density highest in “moderate” drinkers 

-female athlete triad: a condition characterized by the coexistence of three disorders in some athletic females: an eating disorder, amenorrhea and osteoporosis 

-no cure 

-weight baring exercises are most effective prevention 

-anti-resorptive: characterized by an ability to slow or stop bone resorption without affecting bone formation, anti-resorptive medications are used to reduce the rate of bone loss in people with osteoporosis 

-estrogen replacement therapy (ERT) and Hormone replacement therapy (HRT) can be used for prevention in women 


-ERT reduces bone loss, increases bone density, reduces risk of hip and spinal fractures, but increases risk of endometrial cancer 


-HRT increases women's risk for heart disease, stroke and breast cancer 

-Alendronate and Risedronate are bisphosphonates, a class of drugs for the prevention and treatment of osterporosis 

On completion of this topic area you will be able to:

a. Describe the differences between cortical bone and trabecular bone: cortical: very dense, outer surface of bones is cortical, 80% of our skeleton/ trabecular: porous bone, ends of the long bones, inside bones of the pelvis, spongy/ differ in their rate of turnover: trab is more sensitive to changes in homrones, turns over faster than cortical 
b. Discuss the processes of bone growth, modelling, and remodelling: bone growth, from birth to age 2, bone modelling: shape of our bones is determined, they stop growing in length at 18-21, remodelling: bone tissue is recycled, breakdown of bone and formation of new bone 
c. Describe three methods used to measure bone density: dual energy x-ray absorptiometry, quantitative ultrasound technique, peripheral dual energy xray, single energy xray abso.
d. Describe the roles of two vitamins and three minerals in maintaining bone health: vitamin D: regulate blood calcium levels, cell diff, vitamin K: helps blood clot, magnesium: makes up structure of bones, regulation of bone, cofactor, bone tissue. phosphorous: assists in maintaining fluid balance, ATP, DNA, RNA, calcium: structure, primary component of bone and foot structure, nerve transmission, muscle contraction and relaxation, blood pressure, blood clotting, hormones and enzymes
e. Identify foods that are good sources of calcium: dairy, nuts, green leafy vegetables
f. Describe what to look for when choosing calcium supplements: whether they are high in lead, chelate absorbs quickly 
g. Describe six factors that hinder the synthesis of vitamin D: season, time of day, latitude, age, sunscreen, cloudy or polluted airs, glass and plastics/ windows block sun’s rays
h. Describe the two conditions that may result from inadequate vitamin D: demineralization can lead to osteoporosis and fractures/ rickets in children: deformities in children 
i. Explain the difference between osteomalacia and osteoporosis: osteomalacia:prone to fractures b/c of low mineral content, aching bones, bowed legs soft bones vs. “porous bones”: osteoporosis: have less whole bone tissue, spine may compress
j. Describe three potential reasons why consumption of soft drinks may be detrimental to bone health: reduced bone mass, or risk of fractures, teeth 
k. Describe three factors that influence our risk for osteporosis: smoking, low body weight, low calcium, 
· Bioavailability: the degree to which our bodies can absorb and use any given nutrient, calcium: depends on age and our need for calcium 

