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Lecture 3  The skeletal system I

Overview of skeletal system and Osseous Tissue;  
Gross Anatomy of Bones  
Bone Formation, Development and Metabolism 

Outcomes: 

1. State functions of the skeletal system;  
2. Describe the general features of a long bone and a flat bone; 
3. Describe briefly the process of bone formation in the fetus, and summarize the 

events of bone remodeling throughout life. 
4. Discuss the role of the bones in Mineral Homeostasis.   
5. Name the main hormones that regulate bone physiology, and  describe their 

effects; 

Bone as a tissue will undergo a process of mineralization, effectively turning the bone 
to stone. A well-preserved fossil skeleton can give us a good sense of the size and 
shape of an organism, just as your skeleton helps to define your size and shape. 
However, your skeleton is a structure of living tissue that grows, repairs, and renews 
itself. The bones within it are dynamic and complex organs that serve a number of 
important functions, including some necessary to maintain homeostasis.  
The major functions of the skeletal system are body support, facilitation of 
movement, protection of internal organs, storage of minerals and fat, and blood cell 
formation. 
Bones can be classified according to their shapes. Long bones, such as the femur, are 
longer than they are wide. Short bones, such as the carpals, are approximately equal 
in length, width, and thickness. Flat bones are thin, but are often curved, such as the 
ribs. Irregular bones such as those of the face have no characteristic shape. Sesamoid 
bones, such as the patellae, are small and round, and are located in tendons.A hollow 
medullary cavity filled with yellow marrow runs the length of the diaphysis of a long 
bone. The walls of the diaphysis are compact bone. The epiphyses, which are wider 
sections at each end of a long bone, are filled with spongy bone and red marrow. The 
epiphyseal plate, a layer of hyaline cartilage, is replaced by osseous tissue as the 
organ grows in length. The medullary cavity has a delicate membranous lining called 
the endosteum. The outer surface of bone, except in regions covered with articular 
cartilage, is covered with a fibrous membrane called the periosteum. Flat bones 
consist of two layers of compact bone surrounding a layer of spongy bone. Bone 



markings depend on the function and location of bones. Articulations are places 
where two bones meet. Projections stick out from the surface of the bone and provide 
attachment points for tendons and ligaments. Holes are openings or depressions in the 
bones.Bone matrix consists of collagen fibers and organic ground substance, 
primarily hydroxyapatite formed from calcium salts. Osteogenic cells develop into 
osteoblasts. Osteoblasts are cells that make new bone. They become osteocytes, the 
cells of mature bone, when they get trapped in the matrix. Osteoclasts engage in bone 
resorption. Compact bone is dense and composed of osteons, while spongy bone is 
less dense and made up of trabeculae. Blood vessels and nerves enter the bone 
through the nutrient foramina to nourish and innervate bones. 
All bone formation is a replacement process. During development, tissues are 
replaced by bone during the ossification process. In intramembranous ossification, 
bone develops directly from sheets of mesenchymal connective tissue. In 
endochondral ossification, bone develops by replacing hyaline cartilage. Activity in 
the epiphyseal plate enables bones to grow in length (this is interstitial growth). 
Appositional growth allows bones to grow in diameter. Remodeling occurs as bone is 
resorbed and replaced by new bone. 
Calcium homeostasis, i.e., maintaining a blood calcium level of about 10 mg/dL, is 
critical for normal body functions. Hypocalcemia can result in problems with blood 
coagulation, muscle contraction, nerve functioning, and bone strength. 
Hypercalcemia can result in lethargy, sluggish reflexes, constipation and loss of 
appetite, confusion, and coma. Calcium homeostasis is controlled by PTH, vitamin D, 
and calcitonin and the interactions of the skeletal, endocrine, digestive, and urinary 
systems. 

Review questions 
1.An individual with very low levels of vitamin D presents themselves to you 
complaining of seemingly fragile bones. Explain how these might be connected. 
2.If you were a dietician who had a young female patient with a family history of 
osteoporosis, what foods would you suggest she include in her diet? Why? 
3.In what ways do intramembranous and endochondral ossification differ? 
4. In what ways is the structural makeup of compact and spongy bone well suited to 
their respective functions? 
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