· DAT destroyer info

· upon stressing a bone, bone forming cells called osteoblasts deposit collagen and release calcium phosphate to strengthen the bone. The mineral hydroxyapetite is produced. 

· During osteoporosis, bones become fragile and more likely to fracture. Estrogen can help maintain bone density. Prevention of osteoporosis includes calcium and vitamin D. 

· bone growth occurs at the epiphyseal plates of long bones 
· ACL ligament limits rotational knee movement and connects femur and tibia 

· Invertebrate sekeletons 

· Arthorpods have an exoskeleton composed of hart chitin. Chitin helps necessitate molting for growth. 

· Vertebrate sekeleton
· vertical column: cervical, thoracic, lumbar, sacrum, coccyx
· upper limbs: humerous, radius, ulna, carpal, metacarpal 
· lower limbs: femur, tibia, fibula patella, tarsal, metatarsal 
· Cartillage – avascular connective tissue (supplied with nutrients via diffusion) and it is softer and more flexible. 

· Made up of specialized cells called chondrocytes that produce a ground substance (supports the cells and fibers and helps determine the consistency of the ECM). 

· Made up of mostly collagen 

· Found on the ear, nose, larynx, trachea, and joints 

· In fetal development, the greater part of the skeleton is cartilaginous. The cartilage is replaced by bone, a process that ends at puberty. 

· 3 types (differ in the amount of cartillage):
· hyaline is most common – reduced friction/absorbs shock in joints 

· fibrocartilage

· elastic 

· How cartilage is made (chondrogenesis): 

· 1) Condensed mesenchyme tissue differentiates into chondroblasts 

· 2) Chondroblasts secrete collagen, hydroxylysine, ground substance, and elastin fiber. Chondroblasts that get trapped in the ECM are called chondrocytes. 
· Bone is connective tissue that is hard and strong, while elastic and lightweight. 
· Functions: supports soft tissue, protects internal organs, assists in body movement, stores minerals (mainly calcium), produces blood cells, and stores energy in the form of adipose cells in bone marrow.

· Contains blood and nerves. 

· 4 different types of cells:
· Osteoprogenitor/Ostreogenic cells differentiate into osteoblasts 
· Osteoblasts (Bone Building) secrete collagen and organic compounds upon which bone is formed. 

· Incapable of mitosis 

· As matrix is released around them, they are enveloped by the matrix and differentiate into osteocytes. 
· Osteocytes are incapable of mitosis and exchange nutrients and waste material with the blood. 
· Osteoclasts reabsorb (destroy) bone matrix, releasing minerals back into the blood. 

· Develop from monocytes. 

· Structure:

· Areas of the bone:

· The epipheysis is the is one of the rounded ends of the long bones of the body which makes up a joint. 
· Metaphysis is the area of the bone which grows during childhood 

· Below the metaphysis is the diaphysis, or the shaft of the bone, which makes up the main section of the bone. 
· Compact bone is highly organized, dense bone that doesn't appear to have cavities from the outside. 

· Osteoclasts burrow tunnels called Haversian canals throughout. They contain blood and lymph vessels and are connected by Volkmann's canals. 

· Osteoclasts are followed by osteoblasts, which lay down new matrix onto tunnel walls, forming concentric rings called lamellae. 
· Osteocytes traped between the lamella in spaces called lacunae exchange nutrients via canaliculi, small canals between the lacunae of bone. 

· An entire system of haversian canals and lamellae is called an osteon, or a Haversian system. 

· Also filled with yellow bone marrow that contains adipose cells for fat storage. 

· Spongy (cancellous) bone is less dense and consists of an interconnecting lattice of bony spicules called trabeculae. Filled with red bone marrow, which is the site of RBC development. 

· Bone growth occurs at cartilaginous epiphyseal plates (occurs at the metaphysis) that are replaced by bone in adulthood. Bone increases in length but also in diameter along the diaphysis as well. When a person reaches full maturity, the new bone slowly hardens and the plate turns into the epiphyseal line 

· Most of the Ca2+ in body is stored in bone matrix as hydroxyapatite. 

· Bones can be made from a combination of compact and spongy bone. 

· Bone formation occurs during the fetal stage of development in a developing human.
· Endochondral ossification is when existing cartilage is replaced by bone (long bones, limbs, fingers, toes)
· Intramembranous ossification is when undifferentiated connective tissue is replaced by bone (flat bones, skull, sternum, mandible, clavicles) 
