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			Building
Blocks

			

			As we begin our adventure together to uncover the mysteries of how the human body works, try to recall a time when something incredible happened with the help of a team. Take the launch of SpaceX into orbit as an example. Did you know that more than 8,000 scientists came together, each with their own specific contribution, to enable that safe, smooth travel into outer space? Your body works in much the same way. Trillions of individual cells inside you gather like building blocks to form special organized teams called tissues and organs. They work in specific jobs called body systems to accomplish an impressive goal: keeping you alive.

			Cells

			Small But Mighty

			Your body is made of structures called cells that are different shapes and sizes depending on their function in the body. Using a microscope, you could see that muscle cells are diamond-shaped and can squeeze and relax to move your bones around. On the other hand, red blood cells are Frisbee-shaped to glide along delivering oxygen and nutrients. Each human cell is made mostly of water, has the same important things inside, and is covered by a protective layer called a membrane.
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				Cells are organized into tissues that make up organs.

			

			Think of the cell plasma membrane (the cell cover) as the crossing guard at school. The membrane directs who may enter the cell (energy and food) and what things are ready to exit (waste products). The nucleus is like the school principal; it supervises all cell activities. The nucleus also holds the most important instruction manual of the cell, the chromosomes and DNA, with all the specific information that makes you unique. The mitochondria are like the school chef, cooking up energy for the cell and working alongside the Golgi apparatus (a coiled-up processing center) that packs up the food and the endoplasmic reticulum (a transport system) that delivers the packages to the lunch line. The lysosome (filled with chemicals that can break down molecules) can be thought of as your friend who eats any of your leftovers and the ribosome (makes proteins) as your friend who brings extra lunch meat to share. The vacuole (stores cell waste) acts like the compost and recycle bins where you place your trash after your meal.

			All these cell components are housed in a substance called cytoplasm that looks like the lemon gelatin you finished for dessert. But how do all those tiny specks come together to make a person?

			
				[image: ]
			

			Tissues

			Like-Minded Buddies

			Groups of cells in your body get packed up into organized units called tissues. Think about a time when you combined small Lego pieces of the same color or size (like cells) into several layers (like tissues) and stacked them to build a final masterpiece to play with.

			There are four types of tissues that can be found in the human body. First, a type of tissue that glues everything together is called connective tissue. Bones, blood, fat, and cartilage are connective tissues. Next there is the epithelial tissue that provides a covering, such as skin and the lining of your mouth. Third, muscle tissues add movement to the body. Muscles can be either the type that acts on its own, called involuntary smooth muscle (the heart beating), or the type called striated voluntary muscle that you can control with your brain (the biceps muscle to lift something). Finally, there is nervous tissue (your brain and spinal cord) that carries messages and communicates with all the different parts of the body. The human body is an amazingly well-designed bundle. What goes inside the package?
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			Organs

			The Body’s Shining Stars

			Underneath the protective and supportive layers, you will find the body’s superheroes: the organs. These guys are made from the different types of tissues and perform many of the mind-boggling feats in the body such as keeping you safe from toxins (liver) and preparing the air you breathe (lungs). Organs are so important in the human body that five of them (brain, heart, kidneys, liver, and lungs) are considered vital, meaning you could not stay alive without them.

			Some organs in the body work in pairs while others stand alone. All the organs work in teams called body systems to get jobs done. Apart from feeling your heart beating after running or hearing your stomach growling when you are hungry, you may not think too much about all the work the organs are doing, without stopping, behind the scenes. In one day, your heart muscle squeezes about 100,000 times, your lungs take about 20,000 breaths, and your kidneys clean more than 200 quarts of blood. Talk about superpowers! All this happens seamlessly throughout your lifetime while you play, study, work, or sleep.

			
				Whoa, Weird!

				Doctors can use tissues from animals, such as pigs and cows, to repair injuries such as burns and torn ligaments in humans. This is called a xenograft.

				

				When your body grows, the cells aren’t actually getting bigger. Instead, they multiply in number by dividing into two until there are billions from just one single starter cell.

			

			Body Systems

			Team Players

			In order to straighten out all the complex tasks required in the human body, we group similar organs that cooperate into body systems. If you have ever worked on a group project at school, you know that the most important first step is organizing which task each student will do before turning in the final assignment. Think of body systems this way too, working individually but then together to complete an overall goal of keeping you healthy.

			Each chapter of this book gives you a bird’s-eye view into these incredible systems that make up who you are. You’ll learn what each system does, which major organs are involved, and how the parts work together to make a living person. You’ll also discover some weird and wonderful facts along the way. And perhaps best of all, you’ll find fun activities and experiments in each chapter that illustrate the concepts you just learned.

			
				Whoa, Weird!

				You are about half an inch taller in the morning than in the evening! Over the day, the connective tissues in your spine and leg joints get squished down by gravity.

				
			

				Not all cells in the body are alive. After a cell dies, it displays an “eat me” signal on its surface and is gobbled up by a blob-shaped cell called a phagocyte.

			

			Flex Your Tissues

			Stretching exercises are a great way to keep muscle and cartilage tissue healthy, but why? Use this before-and-after science experiment to explore the benefits of warming up your muscles.

			

			Tools & Materials

			>rubber band

			>measuring tape

			>freezer

			>rectangular cardboard box with top flaps (about 2 feet wide x 2 feet high x 4 feet long)

			>roll of masking or packing tape

			>pencil and paper to record measurements

			>exercise or yoga mat (optional)

			The Steps

			1.Test the flexibility of a warm “muscle” versus a cold one (rubber band): Stretch a rubber band between your fingers and notice its elasticity and flexibility. Measure how far you can stretch the band without it snapping. Now put the rubber band on a flat shelf in the freezer for 12 hours. Take it out and stretch it between your fingers again. What do you notice?

			2.Make a sit-and-reach box: Tape three of the top flaps of the cardboard box shut. Place it up against the wall with the remaining flap pointing toward you.
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			3.With your hands pressed together, lean forward as far as you can. Can you touch the side of the box? If so, have a family member mark where you touched it. If not, have them make a mark where you touched the flap.

			4.Now perform the standing forward fold, butterfly, runner’s lunge, and figure 4 stretch for 30 seconds each. Repeat each stretch twice for a total of three repetitions.
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			5.Perform the sit-and-reach test again. Measure and record how far your hands could reach this time. What did you observe?

			
				How and Why

				What were the results of your experiment comparing warmed up muscles versus stiff or cold muscles? Flexibility is when your muscles and joint tissues can move easily through a wide range of positions without stiffness. When you have good flexibility, you are less likely to injure your tissues and are able to keep good posture. Stretching exercises help to warm up muscles by increasing body temperature and blood flow to the cells and preventing tearing or snapping (just like what happened to the cold rubber band). After stretching, you can do many more physical activities safely.

			

			What’s for Dessert?

			Surprise your family after dinner and show off your cell biology knowledge by creating these fun gelatin cellular 3D models.

			

			Tools & Materials

			>clear glass bowl

			>6-oz box of light-colored gelatin mix (cytoplasm)

			>note cards

			>pen or pencil

			>4–6 raisins or similar-sized candies (mitochondria)

			>sprinkles (ribosomes)

			>4–6 candy leather strips (endoplasmic reticulum)

			>small bag of mini M&Ms or mini round gummies (vacuoles and lysosomes)

			>4–6 smile-shaped gummies (Golgi bodies)

			>large, round piece of candy such as a large gumball (nucleus)

			The Steps

			
				1.Use your glass bowl to represent the cell membrane. Prepare the gelatin according to the box instructions and cool it in the refrigerator for 15 to 20 minutes to firm up.

				2.Make note cards listing the cell components and their functions while you wait for the gelatin to firm up to a soft, thick mix.

				3.Take the bowl out of the refrigerator and add your candies carefully to the gelatin. Compare the bowl with the cell diagram on this page.

				4.Place the bowl back into the refrigerator for a few hours to solidify.

			

			5.After dinner, present the dessert to your family. Use your note cards to teach them about what you find in a human cell before you split the gelatin up into portions. See if you can explain the functions of the plasma membrane, nucleus, mitochondria, vacuoles, Golgi apparatus, endoplasmic reticulum, ribosomes, and cytoplasm to your family while you gobble your treats together.

			
				How and Why

				Great job constructing your 3D art cell! You’re more likely to remember what you have learned by building a model and teaching someone about it. Plus, it’s more exciting than memorizing facts, especially if you get to eat your finished product for dessert.
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			Pick Your Favorite Organ and Pixelate It!

			In this activity you will play around with the tech and art focus of STEAM. Pick your favorite organ (heart, lungs, brain, or kidney) or one that seems cool that you’d like to learn about in greater detail

			

			
			
			
			
			
			
			
			
				
				
				
				
				
			

			
			
				
				
			

			
				
				
			

			
			
			

			
			
			
			
			
			
			
			
			
			
				
				
				
				
				
				
			

			
				
				
			

			
			
			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
				
				
				
				
				
				
				
				
			

			
				
				
			

		

	
		
			Conclusion

			Your Body
and You

			

			Now that you have seen up close the incredible science, technology/design, engineering, artistic beauty, and mathematical accuracy that is required to run your body systems, take a minute to appreciate yourself and the phenomenal things your body can do. There is only one person like you in the entire world, and you are amazing!

		

	
		
			Resources

			Books

			First Human Body Encyclopedia

			This excellent reference book has interesting images for kids.

			Joe Kaufman’s How We Are Born, Grow, Work and Learn

			A classic children’s resource describes the human body systems with interesting facts and engaging cartoon illustrations.

			Illumanatomy by Kate Davies

			See inside the human body with a magic viewing lens. Enjoy a visual tour of the body systems at the different tissue and organ levels.

			Netter’s Anatomy Coloring Book by John T. Hansen

			This book uses a hands-on, art-focused STEAM approach to learning about the human body systems, tissues, organs, and cells.

			Online

			The Breakfasteur

			www.youtube.com/channel/UC7J5njZ1UHnmKLuNSToKkUQ

			Supercool playdough surgeries with Dr. So and her children give an up close view of the body systems.

			Ck12.org

			www.ck12.org/student

			Visit for well-organized human biology sections about the body systems for kids ages 8-12.

			Operation Ouch

			https://goo.gl/iDvxKs

			View this fun science show for kids with experiments by Dr. Chris and Dr. Xand, highlighting the human body systems.
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