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				The human body is an amazing structure that allows you to move about, sense the world, communicate with other people and grow from a small baby into a full-size adult. Beneath the surface is a very complicated array of tiny cells, tissues, organs and systems that work together to make all of this possible.

			

		

		
			
				INTRODUCTION

			

		

		
			
				Organising the body

			

		

		
			
				Cells

				Cells are tiny living building blocks and they come in lots of different shapes and sizes depending on the job they have to do.

			

		

		
			
				Tissues

				Similar cells join together to form tissues to carry out a particular function. For example, nerve cells join together to form nervous tissue, while muscle cells join together to form muscle tissue.

			

		

		
			
				Red blood cells 

				These are shaped like discs and they carry oxygen to your body’s cells and help to carry waste carbon dioxide away.

			

		

		
			
				Nerve cells 

				These have long, thin strands that carry nerve signals around your body.

			

		

		
			
				Muscle cells 

				These have special fibres that contract (get shorter) to pull on different body parts.
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				Organs

				Different tissues join together to form organs, and each organ carries out a particular job inside your body. Your skin is the largest organ in your body (see pages 10-11) and it forms a tough, but flexible outer layer protecting you from infection and holding certain body parts in place.

			

		

		
			
				a lot of cells

				There are more than 35 trillion cells in your body (that’s 35,000,000,000,000!).

			

		

		
			
				Systems

				Different organs join together to form systems that carry out larger complicated tasks, whether it is pumping blood around your body, carrying nerve signals, breaking food down so it can be used by your body, or transferring vital oxygen from the air and into your body.

			

		

		
			
				Stomach

			

		

		
			
				Heart

			

		

		
			
				Brain
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				Circulatory system
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				The outer layer of the human body is formed of the skin, hair and nails, which together are known as the integumentary system. Almost every part of the human body that you can see on the outside is formed from dead cells. These are filled with a hard material called keratin, which creates a tough layer that protects the body from damage and infection.

				Under the skin are hundreds of hard bones and softer cartilage that make up the skeletal system. These vary in shape and size, from the tiny ossicles found inside the ears to the long bones that make up the legs and arms, and from the tough shell of the skull to the small rods that are found in the fingers and toes. Together, the bones and cartilage act as levers for the muscles to pull on, protect certain body parts and support the entire body.

				The skeletal muscles are made from a special tissue that can contract, pulling on body parts to move arms and legs, turn the head from side to side, and make a whole range of other movements.

			

		

		
			
				BODY STRUCTURE

			

		

		
			
				Skin, skeleton and muscles
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				Without muscles, you wouldn’t be able to move your limbs, and without bones to pull on, the muscles would be floppy bits of tissue. Together, they allow the human body to perform a wide range of actions, including gymnastic vaults and tumbles.
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				The skin is the largest organ in the human body. It wraps the body in a protective barrier that replaces itself regularly, helps to control temperature, helps to prevent infection and stops harmful substances getting inside.

			

		

		
			
				Under the surface

				The skin has two layers. The epidermis is at the top with the dermis beneath. At the bottom of the epidermis, skin cells divide and the new cells are pushed to the surface. As they rise, the cells become flatter and fill with a protein called keratin, making them tough and waterproof. When they reach the surface, they are rubbed off and worn away before being replaced by newer cells.

			

		

		
			
				Hair

			

		

		
			
				Dermis
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				SKIN AND NAILS

			

		

		
			
				Keeping skin healthy

				The Sun’s rays contain harmful forms of energy, such as ultraviolet rays, that can damage skin cells and cause cancers. The skin produces a pigment called melanin that can protect the skin from some damage. However, in very strong sunlight it’s best to use a suitable sunscreen and wear hats and clothes that can block out these harmful forms of radiation.

			

		

		
			
				Epidermis

			

		

		
			
				Muscle

			

		

		
			
				Sweat pore

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Hair follicle
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				Sebaceous gland
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				Nails

				Nail cells divide from the matrix at the very bottom of the nail. As the cells are pushed forwards at about 3 mm every month, they fill with keratin, making them very hard. Nails help to support and protect the tips of the fingers and toes.

			

		

		
			
				Free edge of nail

			

		

		
			
				Matrix

			

		

		
			
				Blood vessels

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				new skin

				A human will re-grow and replace their outer skin cells once every 27 days. That means the average person will get through almost 1,000 complete skins in their lifetime.

			

		

		
			
				Temperature control

				When you get hot, blood vessels near the skin’s surface enlarge (called vasodilation), so more blood moves to the surface of the skin to lose heat. At the same time, sweat glands produce more sweat, which evaporates from the body, taking heat with it.

			

		

		
			
				When someone gets cold, the skin’s blood vessels narrow (called vasoconstriction), reducing blood flow to the surface, so less heat is transferred to the air. Tiny muscles attached to the skin’s hairs contract, pulling the hairs up to try and trap heat near the surface and forming goosebumps.
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				Cuticle
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				Lunula, or ‘half-moon’
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				Bone
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				Nerve endings
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				Human beings are mammals and have bodies covered in hair. This varies from the thick hair that may grow on the top of your head to the fine hairs that cover most of your body.

			

		

		
			
				HAIR

			

		

		
			
				Fighting infection

				Pus is a thick fluid that the body produces when fighting an infection. It contains dead cells and bacteria.

			

		

		
			
				Head hair

				The colour of the hair on your head depends on the amount and type of a pigment called melanin (the same pigment that colours the skin). Black hair has a lot of a type of melanin called eumelanin, while brown contains less of this pigment and blonde hair has very little. Red hair contains a different type of melanin called pheomelanin.

			

		

		
			
				Pubic hair

				When a person reaches puberty, they will start to grow pubic hair around the genitals, and in their armpits. These hairs can trap dirt and bacteria, protecting these sensitive parts of the body, while the sebum produced by the sebaceous glands at the base of the hairs stops bacteria from reproducing.

			

		

		
			
				Body hair

				Most of your body is covered in a fine type of hair called vellus hairs. The only parts that do not have hairs on them are the palms of your hands, the soles of your feet, your lips and your nipples.
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				Hair shapes

				Not only does hair come in different colours, it can also come in different shapes, and these shapes determine if the hair is straight, wavy or curly. The hair’s cross-section is determined by the shape of the follicle (the hole in the surface of the skin through which the hair grows out).

			

		

		
			
				The outside of a hair is made up of overlapping scales.

			

		

		
			
				straight:

				Hairs with a round cross section will grow straight

				wavy:

				Hairs with oval cross sections will grow wavy.

				Curly:

				Hairs that have a flat cross section will grow curly.

			

		

		
			
				Spots and pimples

				Sebaceous glands release a liquid called sebum, which helps to keep hair soft. However, if too much sebum is released it can block the hair follicle and cause a spot. The spot can be infected by bacteria and these will be attacked by white blood cells (see pages 58–59). This makes the spot inflamed and sore and filled with pus.
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				Pus builds up behind the blocked follicle, forming an inflamed spot.
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				THE SKELETON

			

		

		
			
				Under the surface of your skin is a system of bones, which helps you to move about, holds you up and protect fragile parts of the body. This incredible framework is called the skeleton and, as well as keeping you upright, it gets bigger as you grow and can even heal itself if a bone breaks.

			

		

		
			
				How many bones?

				A fully grown adult has 206 bones in their skeleton. However, a newborn baby can have 300 bones or more. As a child grows and matures, many of these bones fuse with others, reducing their number.

			

		

		
			
				Two parts

				Scientists divide the human skeleton into two parts. The central part is called the axial skeleton (shown red, above) and it is made up of the skull, the backbone, the ribs and the sternum (chest bone). Hanging off this is the appendicular skeleton (shown blue, above), which is made up of the pelvis, shoulder bones, arms, hands, legs and feet.
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				Ribcage

			

		

		
			
				Collar bone, or clavicle

			

		

		
			
				Vertebrae

			

		

		
			
				Skullbones

			

		

		
			
				Fibula

			

		

		
			
				Shinbone, or tibia

			

		

		
			
				Kneecap, or patella

			

		

		
			
				Foot bones

			

		

		
			
				Heel bone, or calcaneus

			

		

		
			
				The toes on each foot are formed of 14 bones called the phalanges.
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				Shoulder blade, or scapula
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				Breast bone, or sternum
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				Seeing the skeleton

				Even though bones are inside the body, doctors can study them without having to cut someone open. X-rays, a high-energy form of radiation, can pass through soft tissues in the body, such as skin and muscle, but they are absorbed and blocked by bones. An image made using X-rays can reveal if a bone is broken (see pages 24–25) or not growing as it should.

			

		

		
			
				Keeping bones healthy

				During your lifetime your skeleton will undergo a lot of stress, so it’s important to keep it healthy. Regular exercise will help to keep bone tissue dense and strong, while a diet that is high in both calcium and vitamin D will help to keep bones healthy. Calcium is a major component of bone tissue, while vitamin D helps the body absorb calcium from the food you eat.

			

		

		
			
				Hip bones
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				small bones

				The smallest bones in the skeleton are found inside the ears. Each ear has three tiny bones; the malleus, stapes and incus (together known as the ossicles). 

			

		

		
			
				Radius

			

		

		
			
				Humerus

			

		

		
			
				Thigh bone, or femur

			

		

		
			
				Ulna

			

		

		
			
				Finger bones
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				BONE SHAPES

			

		

		
			
				The 206 bones that make up the skeleton come in a range of shapes and sizes depending on the jobs they have to do. These include acting as levers to move limbs about, providing a wide, flat surface for muscles to attach to, protecting delicate organs or connecting other bones together.

			

		

		
			
				Long bones

				These bones are longer than they are wide and they include the large bones found in the arms and legs, but also the small bones found in the fingers and toes. They are levers which the skeletal muscles pull on so that the body can move.
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				Each hand has 27 bones, including 8 wrist bones or carpals, 5 palm bones or metacarpals and 14 bones in the fingers and thumbs.

			

		

		
			
				Palm bones, or metacarpals

			

		

		
			
				Finger bones, or phalanges

			

		

		
			
				Wrist bones, or carpals
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				Short bones

				These bones are usually as wide as they are long and they include the tarsals (found in the ankles) and the carpals (found in the wrists). They only provide a limited amount of movement and they act as a solid base for other bones.

			

		

		
			
				Sesamoid bones

				These bones are found inside some of the body’s tendons, the cords that connect muscles to bones, and they include the kneecap (patella). They help to protect the tendon and improve how a joint works.

			

		

		
			
				Irregular bones

				These bones have no regular shape and do not fit into any of the other bone type. They perform a wide range of roles and include the hip bones, some of the bones in the face and the vertebrae that protect the spinal cord and act as attachments for the back muscles. 

			

		

		
			
				Flat bones

				These bones can be flat (as the name suggests), but they can also be curved or thin. They include the ribs, the breastbone (sternum), skull bones (cranium) and the shoulder blades (scapulae). Their flat shape means that they offer a large area for muscles to attach to, as with the shoulder blades (scapulae), or they protect a delicate body part underneath, as with the skull bones (cranium) protecting the brain.
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				Vertebra

			

		

		
			
				Hip bones

			

		

		
			
				Shoulder blade

			

		

		
			
				Kneecap, or patella

			

		

		
			
				Skull bones
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				INSIDE BONES

			

		

		
			
				Even though bones come in different shapes and sizes, they all have a similar structure inside. Surrounding the bone is a thin layer called the periosteum and beneath this is a layer of thick, dense compact bone tissue, which surrounds a layer of spongy bone. Some of the larger bones have a space in the middle filled with bone marrow.

			

		

		
			
				Spongy bone

				Spongy bone has lots of large spaces inside that make it look like a sponge. This lattice structure makes the bone very strong, and the gaps mean it is also very light. The spaces in spongy bone are often filled with bone marrow. 

			

		

		
			
				Compact bone

				Compact, or cortical bone is very hard and looks solid. When viewed through a microscope, however, you can see it is made from lots of cylinders of bone (one of which is visible on the left). Blood vessels run through the middle of each cylinder, carrying nutrients to the bone cells.
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				Compact bone

			

		

		
			
				Spongy bone

			

		

		
			
				Bone cell
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				Strong, light and flexible

				Bone tissue is as strong as steel, but it is 10 times more flexible and as light as wood.

			

		

		
			
				Bone marrow

				There are two types of marrow found inside bones. Yellow bone marrow acts as a fat store that can be used for energy should the body need it. Red bone marrow produces red blood cells and it can make about two million of these every second.

			

		

		
			
				Cross-section of a long bone showing the internal structure.

			

		

		
			
				Blood vessels

			

		

		
			
				Periosteum
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				Bone marrow
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				BONE CELLS

			

		

		
			
				The bones of a skeleton are always changing in response to different forces put upon the body. Bone cells deep inside the tissue are continually breaking it down and then reassembling it where it is needed the most.

			

		

		
			
				Osteoblasts

				This type of bone cell is involved in growing parts of bones, by moving calcium from one part to another. These cells are usually found close to the surface of bones and in other areas where the bones are growing.

			

		

		
			
				Osteocytes

				These are found in bones that are fully developed. They have a main body that sits inside a small opening in the bone tissue called a lacuna. Sprouting from this main body are thin strands that stretch out into the bone tissue along tiny tubes called canaliculi. Their job is to maintain the bone tissue. 





OEBPS/image/303.png





OEBPS/image/63.png





OEBPS/image/37.png





OEBPS/image/311.png





OEBPS/image/20.png





OEBPS/image/8.png





OEBPS/image/bg_002.jpg





OEBPS/image/29.png





OEBPS/image/214.png





OEBPS/image/186.png





OEBPS/image/bg_004.jpg





OEBPS/image/230.png





OEBPS/image/273.png





OEBPS/image/10.png





OEBPS/image/19.png





OEBPS/image/168.png





OEBPS/image/176.png





OEBPS/image/222.png





OEBPS/image/291.png





OEBPS/image/45.png





OEBPS/image/107.png





OEBPS/image/27.png





OEBPS/image/73.png





OEBPS/image/110.png





OEBPS/image/166.png





OEBPS/image/14.png





OEBPS/image/301.png





OEBPS/image/57.png





OEBPS/image/105.png





OEBPS/image/178.png





OEBPS/image/bg_009.jpg





OEBPS/image/281.png





OEBPS/image/12.png





OEBPS/image/61.png





OEBPS/image/245.png





OEBPS/image/39.png





OEBPS/image/86.png





OEBPS/image/30.png





OEBPS/image/148.png





OEBPS/image/43.png





OEBPS/image/bg_008.jpg






OEBPS/image/164.png





OEBPS/image/199.png





OEBPS/image/25.png





OEBPS/image/288.png





OEBPS/image/85.png





OEBPS/image/40.png





OEBPS/image/83.png





OEBPS/image/111.png





OEBPS/image/243.png





OEBPS/image/23.png
I\





OEBPS/image/32.png





OEBPS/image/15.png





OEBPS/image/252.png





OEBPS/image/226.png






OEBPS/image/175.png





OEBPS/image/51.png





OEBPS/image/94.png





OEBPS/image/77.png





OEBPS/image/bg_010.jpg





OEBPS/image/34.png





OEBPS/image/21.png





OEBPS/image/297.png






OEBPS/image/113.png





OEBPS/image/bg_006.jpg





OEBPS/image/241.png





OEBPS/image/254.png





OEBPS/image/224.png





OEBPS/image/17.png





OEBPS/image/274.png





OEBPS/image/11.png





OEBPS/image/89.png





OEBPS/image/46.png





OEBPS/image/bg_003.jpg





OEBPS/image/9.png





OEBPS/image/150.png





OEBPS/image/38.png





OEBPS/image/62.png





OEBPS/image/312.png





OEBPS/image/193.png





OEBPS/image/169.png





OEBPS/image/223.png





OEBPS/image/266.png





OEBPS/image/108.png





OEBPS/image/bg_011.jpg





OEBPS/image/290.png





OEBPS/font/Anton-Regular.ttf


OEBPS/image/28.png





OEBPS/image/302.png





OEBPS/image/36.png





OEBPS/image/167.png





OEBPS/image/221.png





OEBPS/image/310.png





OEBPS/image/7.png





OEBPS/image/97.png





OEBPS/image/185.png





OEBPS/image/280.png





OEBPS/image/314.png





OEBPS/image/140.png





OEBPS/image/87.png





OEBPS/image/106.png





OEBPS/image/31.png





OEBPS/image/149.png






OEBPS/image/195.png





OEBPS/image/165.png





OEBPS/image/228.png





OEBPS/image/26.png





OEBPS/image/215.png





OEBPS/image/13.png





OEBPS/image/289.png






OEBPS/image/84.png





OEBPS/image/24.png





OEBPS/image/112.png





OEBPS/image/138.png





OEBPS/image/33.png





OEBPS/image/227.png





OEBPS/font/MyriadPro-Regular.otf


OEBPS/font/Ubuntu-Bold.ttf


OEBPS/image/bg_007.jpg





OEBPS/image/93.png






OEBPS/image/103.png





OEBPS/image/65.png





OEBPS/image/225.png





OEBPS/image/35.png





OEBPS/image/255.png





OEBPS/image/bg_005.jpg





OEBPS/image/101.png





OEBPS/image/22.png





OEBPS/image/272.png





OEBPS/image/191.png





OEBPS/image/18.png





OEBPS/image/212.png





OEBPS/image/114.png





OEBPS/image/187.png





OEBPS/image/1.png





OEBPS/image/95.png





