Year 8 Science, Health and our Body
               

  

The Skeletal System (Revision Notes)
A child is born with a skeleton made of CARTILAGE. As we grow, the cartilage is gradually replaced with bone. Bones form a strong but lightweight skeleton which, 
(a) supports the body,



(b) protects organs e.g. brain, heart…,


(c) provides a system of joints and levers for muscles to act on,


(d) stores minerals e.g. calcium, phosphorus …,



(e) reproduces red and white blood cells in the bone marrow.

Know the technical and common names of these bones.
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The body has 206 bones and over 650 muscles

Answers

	#
	NAME


	1
	cranium, skull


	2
	mandible, lower jaw


	3
	clavicle, collar bone


	4
	sternum, breast bone


	5
	humerus, main arm bone


	6
	rib


	7
	vertebra


	8
	pelvis


	9
	radius


	10
	ulna


	11
	carpals, wrist bones


	12
	metacarpals, hand bones


	13
	phalanges, finger bones


	14
	femur, thigh bone



	15
	patella, knee bone



	16
	tibia, shin bone



	17
	fibula



	18
	tarsals, ankle bones



	19
	metatarsals, foot bones



	20
	phalanges, toe bones




Bone Structure

A long bone consists of several sections: 

· Diaphysis: This is the long central shaft 

· Epiphysis: Forms the larger rounded ends of long bones 

· Metaphysis: Area between the diaphysis and epiphysis at both ends of the bone 

· Epiphyseal Plates: Plates of cartilage, also known as growth plates which allow the long bones to grow in length during childhood. Once we stop growing, between 18 and 25 years of age the cartilage plates stop producing cartilage cells and are gradually replaced by bone.

Bone Anatomy
· If you were to cut a cross-section through a bone, you would first come across a thin layer of dense connective tissue known as the periosteum. This can be divided into two layers, an outer 'fibrous layer' containing mainly fibroblasts and an inner 'cambium layer', containing progenitor cells which develop into osteoblasts (the cells responsible for bone formation). The periosteum provides a good blood supply to the bone and a point for muscular attachment.
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Figure 1: Simple diagram of a long bone

· Under the periosteum is a thin layer of compact bone (often called cortical bone), which provides the bones strength. It consists of tightly stacked layers of bone which appear to form a solid section, although do contain osteons, which like canals provide passageways through the hard bone matrix. 

· On the inside of this you would find a different kind of bone, known as spongy or cancellous bone. This is a more porous, lightweight type of bone with an irregular arrangement of tissue which allows maximum strength. In a long bone, this is normally found at either end of the bone, in flat or irregular bones it is a thin layer found just inside the compact bone. Interestingly, compact bone constitutes up to 80% of the bones weight, with spongy bone making up the additional 20%, despite its much larger surface area.
· The centre of the bone shaft is hollow and known as the medullary cavity. This contains both red and yellow bone marrow. Yellow bone marrow is mainly a fatty tissue, while the red bone marrow is where the majority of blood cells are produced. This is found in higher proportions in the flat and irregular bones.

EXTENSION NOTES

Covering the ends of bones, where they form a joint with another bone, is a layer of hyaline cartilage. This is a firm but elastic type of cartilage which provides shock absorption to the joint and has no neural or vascular supply.
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Figure 2: Main features of a long bone

	
	


Read more: http://www.cliffsnotes.com/WileyCDA/CliffsReviewTopic/Bone-Structure.topicArticleId-22032,articleId-21902.html#ixzz0RDzkHLuf


Bone Structure

There are two kinds of bone tissue (see Figure 2): 
· Compact bone is the hard material that makes up the shaft of long bones and the outside surfaces of other bones. Compact bone consists of cylindrical units called osteons (Haversian systems). Each osteon contains concentric lamellae (layers) of hard, calcified matrix with osteocytes (bone cells) lodged in lacunae (spaces) between the lamellae. Smaller canals, or canaliculi, radiate outward from a central canal (Haversian canal), which contains blood vessels and nerve fibers. Osteocytes within an osteon are connected to each other and to the central canal by fine cellular extensions. Through these cellular extensions, nutrients and wastes are exchanged between the osteocytes and the blood vessels. Perforating canals (Volkmann's canals) provide channels that allow the blood vessels that run through the central canals to connect to the blood vessels in the periosteum that surrounds the bone.

· Spongy bone consists of thin, irregularly shaped plates called trabeculae, arranged in a latticework network. Trabeculae are similar to osteons in that both have osteocytes in lacunae that lie between calcified lamellae. As in osteons, canaliculi present in trabeculae provide connections between osteocytes. However, since each trabecula is only a few cell layers think, each osteocyte is able to exchange nutrients with nearby blood vessels. Thus, no central canal is necessary. 
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Figure 3: Synovial joint
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Figure 4: Ligaments and tendons in ankle
Note: Ligaments join bone to bone, tendons join muscles to bone.

EXCELLENT WEBSITE FOR REVISION:

http://www.teachpe.com/anatomy/skeleton.php

Ligaments and Tendons

Ligaments attach bone to bone, tendons attach muscle to bone.
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In a normal joint, healthy carti
lubricated by synovial fluid,
cushions the bones and allows.
them to move easily.





EXCELLENT WEBSITE FOR REVISION:

http://www.teachpe.com/anatomy/skeleton.php

