


[image: 001]




Table of Contents

 


Title Page

Copyright Page

Dedication

Introduction

 


Part 1 - Understanding the Digestive System

Chapter 1 - Digestion and Your Health

Chapter 2 - Your Digestive Team Players

Chapter 3 - Common Digestive Symptoms

Chapter 4 - Visiting the Gastroenterologist

 


Part 2 - Upper GI Conditions and Diseases

Chapter B - Acid Reflux Disease

Chapter 6 - Barrett’s Esophagus and Esophageal Cancer

Chapter 7 - Gastritis and Ulcer Disease

Chapter 8 - Celiac Disease

 


Part 3 - Lower GI Conditions and Diseases

Chapter 9 - Crohn’s Disease and Ulcerative Colitis

Chapter 10 - Irritable Bowel Syndrome

Chapter 11 - Polyps and Colon Cancer

Chapter 12 - Other Lower GI Conditions

 


Part 4 - Additional Digestive-Related Conditions

Chapter 13 - The Pancreas and Gallbladder

Chapter 14 - Diseases of the Liver

Chapter 15 - Viral Gastroenteritis and Other Infections

 


Part 5 - Maintaining Good Digestive Health

Chapter 16 - Eating and Living Well

Chapter 17 - Food Allergies and Specialty Diets

Chapter 18 - Natural Remedies and Complementary Therapies

Appendix A - Glossary

Appendix B - Resources

Index




[image: 001]




ALPHA BOOKS

Published by the Penguin Group

Penguin Group (USA) Inc., 375 Hudson Street, New York, New York 10014, USA

Penguin Group (Canada), 90 Eglinton Avenue East, Suite 700, Toronto, Ontario M4P 2Y3, Canada (a division of Pearson Penguin Canada Inc.)

Penguin Books Ltd., 80 Strand, London WC2R 0RL, England

Penguin Ireland, 25 St. Stephen’s Green, Dublin 2, Ireland (a division of Penguin Books Ltd.)

Penguin Group (Australia), 250 Camberwell Road, Camberwell, Victoria 3124, Australia (a division of Pearson Australia Group Pty. Ltd.)

Penguin Books India Pvt. Ltd., 11 Community Centre, Panchsheel Park, New Delhi—110 017, India

Penguin Group (NZ), 67 Apollo Drive, Rosedale, North Shore, Auckland 1311, New Zealand (a division of Pearson New Zealand Ltd.)

Penguin Books (South Africa) (Pty.) Ltd., 24 Sturdee Avenue, Rosebank, Johannesburg 2196, South Africa

Penguin Books Ltd., Registered Offices: 80 Strand, London WC2R 0RL, England

 

Copyright © 2010 by Dustin Garth James, M.D., and Liz Scott

 

eISBN : 978-1-101-44311-8

 

All rights reserved. No part of this book shall be reproduced, stored in a retrieval system, or transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise, without written permission from the publisher. No patent liability is assumed with respect to the use of the information contained herein. Although every precaution has been taken in the preparation of this book, the publisher and authors assume no responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of information contained herein. For information, address Alpha Books, 800 East 96th Street, Indianapolis, IN 46240.

 

THE COMPLETE IDIOT’S GUIDE TO and Design are registered trademarks of Penguin Group (USA) Inc.

 





 

Interpretation of the printing code: The rightmost number of the first series of numbers is the year of the book’s printing; the rightmost number of the second series of numbers is the number of the book’s printing. For example, a printing code of 10-1 shows that the first printing occurred in 2010.

 



 


 

The authors and publisher specifically disclaim any responsibility for any liability, loss, or risk, personal or otherwise, which is incurred as a consequence, directly or indirectly, of the use and application of any of the contents of this book.

 

Most Alpha books are available at special quantity discounts for bulk purchases for sales promotions, premiums, fund-raising, or educational use. Special books, or book excerpts, can also be created to fit specific needs.

For details, write: Special Markets, Alpha Books, 375 Hudson Street, New York, NY 10014.

 

Publisher: Marie Butler-Knight  
Associate Publisher: Mike Sanders  
Senior Managing Editor: Billy Fields  
Senior Acquisitions Editor: Paul Dinas  
Development Editor: Frank Coffin  
Production Editor: Kayla Dugger


http://us.penguingroup.com




In memory of Ray Clouse, M.D. His contributions to the understanding of gastrointestinal disease will never be forgotten.




Introduction

If you’re interested in learning all about your digestive health, you’ve come to the right place. In this book, you’ll find all you need to know about the inner workings of your digestive system, what might happen when things go awry, and how to keep you and your family in great digestive health. The subject is a big one, but we think we’ve narrowed it down to its essential information and covered just about every possible question you might have. From “Why do we burp?” to “How is Crohn’s disease treated?”—you’ll be quite the know-it-all after reading this guide.

 

Maybe you’re particularly interested in a specific topic such as irritable bowel syndrome or how your colon conducts its business. You’ll find what you want to know and more. Because we’ve created a comprehensive guide to all things digestive, you’ll no doubt be picking up this book again and again for quick, clear answers to nagging questions or for a solid rundown of a particular disease and its diagnosis and treatment. The more you know about your digestive health, the better off you will be in the long run. It’s pretty interesting stuff, too, and quite amazing the way the whole gastrointestinal system comes together to perform for us day after day.

 

Well, it’s time to begin your journey toward great digestive health, so we won’t keep you any longer. Here are just a few tidbits of information that will help you navigate through this book.




How to Use This Book 

There are five parts to this book:

 

Part 1, Understanding the Digestive System, provides the nuts and bolts of what gastroenterology is all about, from the digestive process and its key players to your first visit with a gastroenterologist and what you might encounter.

 

Part 2, Upper GI Conditions and Diseases, is your detailed guide to the most common digestive disorders that occur above the colon, from acid reflux disease and its complications to gastritis, ulcers, and celiac disease.

 

Part 3, Lower GI Conditions and Diseases, explores the deeper bowels of the digestive process and explains disorders such as Crohn’s disease, ulcerative colitis, irritable bowel syndrome, and the all-important topic of polyps and colon cancer.

 

Part 4, Additional Digestive-Related Conditions, discusses the potential problems that can affect some digestive side players, including the pancreas, gallbladder, and liver, while exploring the possible reasons for many tummy upsets such as viruses, bacteria, and parasites.

 

Part 5, Maintaining Good Digestive Health, explains how a healthy diet and lifestyle can keep you in good stead, while also discussing common food allergies, restricted diets, and natural and complementary approaches to many digestive conditions.




Extras 

You’ll come across many boxed notes throughout the book that provide some additional information. Watch for these:[image: 002]

DEFINITION

Here you’ll find explanations of medical terminology and some other tricky digestive jargon.
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TUMMY TIP

These provide advice and hints on a variety of digestive matters.
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GULP!

Specific health warnings and alerts are found here, so be sure to check them out.
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GI DIDN’T KNOW!

These contain a wealth of interesting facts, figures, and amusing trivia for your reading pleasure.
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Part 1

Understanding the Digestive System

Before you begin to improve and maintain your digestive health, you’ll need to know a bit about your body’s digestive system. How exactly does it work? What are the players involved? How does digestion relate to the body’s other systems and contribute to overall health? In Part 1, we’ll take an up-close-and-personal look at the digestive process from beginning to end.

 

We’ll also go over some very common digestive symptoms and determine when they are serious enough that you should seek medical advice. Speaking of medical advice, you’ll meet and get to know the doc who makes digestion his life’s work—the gastroenterologist. We’ll lay out everything you need to know about your first visit, and you’ll also get a great primer on the myriad tests your doctor has at his or her disposal to sort out any digestive issues you may have. So let’s take the first step to digestive health—understanding your digestive system.




Chapter 1

Digestion and Your Health

A healthy digestive system is as important to your overall health as a healthy heart, healthy bones, and the health of other parts of the body. In fact, the state of your digestive health can affect the level of wellness you experience in your other body systems. When running smoothly, we hardly notice the inner workings of our digestive organs, but when problems arise, we may not only have a bad “gut feeling.” We might experience any number of symptoms from our heads down to our toes.

 

The main job of our digestive system is processing the food we eat to obtain energy and absorb nutrients. Without proper energy and nutrition, we would find it difficult to accomplish just about any daily activity from walking to thinking. Even our sleep could be disrupted. But when the digestive system is doing its job correctly, our bodies can carry out normal activities with general ease—barring any other physical ailments, of course. Healthy digestion usually indicates pretty good overall health.

 

Mind you, even healthy people with good digestion experience the occasional belch or periodic bout of indigestion. Many common digestive symptoms such as these are simply a sign of the system at work. In Chapter 3, we’ll examine these symptoms in more detail and help you determine whether they warrant further attention. For the most part, however, if you are relatively symptom free and your weight is at an acceptable level, your digestive system is getting the job done.




Rising Concerns 

In spite of the ease with which our bodies normally conduct digestive business, Americans today are experiencing more gastrointestinal (GI) problems than ever before. Why this is the case has been the subject of much speculation, but for the most part, the bigger we get as a society (pound-wise), the greater our chances seem to be for developing digestive disorders. Obesity has been implicated in the rise of diseases like acid reflux and fatty liver, not to mention the near national epidemic of heart disease and diabetes we are seeing. There is also evidence that many of the foods we eat (or don’t eat, for that matter) play significant roles in the rise of digestive diseases.
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GI DIDN’T KNOW!

The digestive tract handles about 20,000 pounds of solid food during the average lifetime.



As we live longer, there is also greater room for natural wear and tear. Polyps may form in the colon or inflammation can occur in the esophagus simply from a long life. Conditions such as these, if left untreated, may give rise to further complications, including severe organ damage or even cancer.


The Pitfalls of Progress 

Early humans who hunted and gathered their food supply probably never developed diseases such as irritable bowel syndrome (IBS) or pancreatitis. Their unprocessed and varied diet, as well as an enormous amount of daily exercise, no doubt kept them svelte and healthy. With the introduction of grain agriculture and the industrialized milling that stripped grain of vitamins, minerals, and most of its fiber, we began a downward spiral of poor eating habits. Add a sedentary lifestyle, along with smoking, drinking, and stress, and you have a recipe for poor digestive health. With all the progress we have seen as a modern society, the current average American diet and lifestyle, when it comes to maintaining digestive health, is pretty much the pits.

[image: 007]

GI DIDN’T KNOW!

According to the latest statistics from the National Digestive Diseases Information Clearinghouse (NDDIC), 14 percent of all hospital diagnostic and therapeutic procedures are for digestive diseases.




Some Gut-Wrenching Statistics 

Consider the fact that nearly half (46 percent) of all Americans say digestive problems affect their lives on a daily basis. That’s a rather high percentage for a civilized and medically advanced nation with the freedom to make healthy choices. Although 80 percent feel it’s important to improve their digestive health, most are doing little about it. In fact, until we are faced with some uncomfortable symptoms such as heartburn or constipation, most of us pay little attention to the digestive process and the importance of keeping our digestive health in check.

[image: 008]

TUMMY TIP

Don’t be embarrassed to discuss digestive issues with your health-care provider during routine visits. Always ask questions about any concerns you may have.



Understanding how your body processes food, learning about healthy eating, and monitoring your digestive health with your doctor through periodic screening will go a long way toward reducing your chances of being in the unfortunate group of Americans who cope with digestive issues every day. Early detection, advanced technology, and even the means to cure diseases that were once incurable have revolutionized the field of gastroenterology. Along with our growing awareness of the value in prevention and maintenance of digestive health, we may just be on a healthier path after all. If knowledge is power, educating yourself about all things digestive will give you the wellness edge you need.

[image: 009]

DEFINITION

Gastroenterology is a specialized field of medicine concerned with the function and disorders of the digestive system.






The Process of Elimination 

We know that we consume food in order to glean valuable nutrients and energy, but unless we have x-ray eyes, we may not be able to visualize easily the process occurring within our bodies. In essence, all that we see is what goes in one end and comes out the other. Although it’s clearly much more appetizing to watch our food go down the hatch, keeping an eye on the quality of what is being eliminated can tell us a lot about how things are functioning inside.

[image: 010]

GULP!

Don’t be alarmed if food actually makes an appearance in your stool. It is normal for high-fiber foods such as corn, beans, seeds, and nuts to occasionally pass undigested.



The ideal bowel movement is medium brown in color, measures between 4 and 8 inches in length, and is the consistency of toothpaste. It should leave the body without effort and be relatively free of odor and gas. Occasional variations can occur for any number of reasons, such as the food or drink we have consumed or medicines we are taking, but in general, your solid waste should be similar to this description, indicating a healthy elimination process.


Color Me Concerned 

Of all the types of visual changes to your stool that can occur, alterations in color are often the ones that prompt concern. Here are a few explanations for possible variations in color:

 

Gray or pale stool could indicate decreased bile output. Initially, bile, an important fluid produced by the liver to aid digestion, turns stool a hue of green. Then bacteria present in the colon turn the green to brown, the color we normally associate with stool. Use of antacids may also cause light-colored stool.

 

Green stool may mean that food is passing through the digestive tract faster than normal and the bacteria have not had a chance to make a color change to brown. Iron supplements also contribute to a dark green hue, sometimes even black.

 

Yellow stool, like pale stool, could also indicate a decrease in bile or that food may be passing too quickly through the body. People with acid reflux disease might produce yellow-colored stool.

 

Black stool can indicate upper digestive tract bleeding. A “tarry” and quite smelly black stool, also referred to as melena, is the result of bacteria digesting blood that is present. Bismuth, found in Pepto-Bismol and similar products, or dark foods such as licorice, however, can also cause black coloration.
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GULP!

Unexplained deep red- or black-colored stools should prompt an immediate visit to your doctor. Be aware, however, that the presence of blood is not always visible; therefore, it’s equally important to speak with your doctor about any other changes or abnormalities you notice in your stool.



Red stool may indicate bleeding from any area of the digestive tract or the presence of hemorrhoids or fissures. Eating beets or foods prepared with red food coloring, such as red velvet cake, can also cause red stool.


High and Low Frequency 

The frequency of bowel movements, or “regularity,” is a subject we hear a lot about with differing opinions. Is it necessary to have a movement every day? How about every other day? The truth is that as long as you are symptom free—meaning no pain or discomfort and without excess bloating, heartburn, or other sensations—a movement every three or four days may be normal for you. For someone else, three or four movements a day could be considered normal. Be aware that frequency can often be temporarily disrupted by a change in activity such as traveling or exercise, as well as events such as menstruation or surgery. Unless these occasional irregularities are accompanied by other symptoms, they’re generally not something to worry about. A persistent change in bowel habits, however, requires an immediate evaluation.
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TUMMY TIP

Traveling by air is particularly dehydrating due to dry air in the cabin and often results in temporary “irregularity,” particularly constipation. Always drink plenty of water during your flight and avoid alcohol and caffeine, which will only dehydrate you further.






Your Personal Plumbing System 

When it comes to visualizing the inner workings of your digestive system, a little knowledge about plumbing can help. Your alimentary canal is really nothing more than an intricate connection of pipes and fixtures like home plumbing. With the assistance of strategically placed traps, valves, and pumps, these passages wind their way up, down, and around the inner walls, working together to process, deliver, and eliminate. If the quality of any of the fixtures is in question or a valve or other mechanism isn’t functioning properly, it can wreak havoc with the entire system.
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DEFINITION

The alimentary canal is another name for the GI or digestive tract.



Your inner plumbing system, if stretched out from beginning to end, measures between 25 and 30 feet long. So there is definitely room for potential problems and glitches to occur. It’s quite amazing when you think about it. The vast majority of the time, your digestive system just carries on doing its job, 24/7, without a hitch. Most household plumbing can’t match that success rate. But when something goes wrong, we definitely know it. So, as with household plumbing, it’s helpful to become acquainted with the nature of the problems you may confront. In simple terms, digestive disorders fall into one of two categories: organic or functional.


Am I Dysfunctional? 

Let’s suppose your kitchen sink is clogged. There’s a good chance that something you’ve put down the drain is causing a blockage in the pipe, disrupting the flow of water. As far as you know, there’s nothing wrong with the pipes themselves. You’ve had them checked recently, and you may not even know what caused the blockage in the first place, but there it is. Your kitchen plumbing is experiencing a functional disorder. There is no structural explanation, and the cause is unknown.
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GI DIDN’T KNOW!

Not long ago, functional disorders were dismissed as mental or imaginary. Thankfully, we now accept that a functional disorder simply means the cause is unknown.



To deal with the problem, you pour some commercial declogging liquid in the sink drain, and after an allotted amount of time, it dissolves and moves whatever is clogging the pipe. Later that day, you happen to remember that you inadvertently threw some potato peelings down the drain and that the last time you did so, the drain also clogged. You pledge that from now on, potato peelings will be put only in the trash can, and as a result, your kitchen pipes cease clogging.

 

Just like your kitchen plumbing, the cause of functional digestive disorders can often be difficult to ascertain. Disorders such as IBS and functional dyspepsia fall into this category. Once your doctor has determined that there is no organic or structural cause for your symptoms, however, he or she will probably make recommendations, called symptomatic therapy, for temporary relief (declogging liquid) and dietary alterations (no more potato peels). It is always a good idea to keep a food and symptom diary when you are experiencing persistent problems such as constipation or  diarrhea. The diary may help uncover a connection between what you are eating and the symptoms you are experiencing. By eliminating certain habits or foods from your diet, your symptoms may very well subside or disappear.
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DEFINITION

Dyspepsia is the general medical term for indigestion and has been poetically called “the remorse of a guilty stomach.”




How Are Your Pipes? 

Returning to the kitchen analogy, let’s suppose that you haven’t had your plumbing checked in ages and that an annoying and continual clogging of the sink drain has prompted you to call in the plumber. He gets out his wrench and flashlight and decides to take a closer look at that pipe under the sink. What he finds isn’t pretty. The inside of the pipe is corroded and uneven, causing just about anything that goes down the drain to get stuck and create a clog. As opposed to a functional problem, he’s found an organic one, clearly caused by structural damage. Chances are a new pipe and the writing of a large check loom on your horizon.

 

Digestively speaking, although you probably won’t require pipe replacement, an abnormality or damage to a part of your digestive system indicates the presence of an organic disorder. This diseased state is most likely responsible for your symptoms, and appropriate treatment will need to be prescribed. Ailments such as ulcers or tumors fall under this category and will likely require more than a change in diet.
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GI DIDN’T KNOW!

As a result of the large worldwide increase in occurrences of functional digestive disorders such as IBS, the Rome Criteria were created in 1989 by a group of international physicians. These criteria assist in defining and categorizing this often difficult-to-diagnose group of illnesses.



Whether functional or organic, chronic digestive problems are certainly not fun and could become serious if ignored. We’ll be taking a much closer look at potential GI disorders and diseases later on, but for now, let’s continue to explore the inner workings of your pipes.




The Brain-Belly Connection 

Who hasn’t felt nauseated from nervousness before public speaking? How about the sensation of a blow to the stomach after hearing a piece of shocking news? If you were told that it’s in your mind, well, frankly, it is. The brain and belly are so intricately connected that not only can emotions trigger symptoms of a gastrointestinal nature, but digestive issues can also affect mood and emotion. This is because your entire digestive process is CEO’d by something called the enteric nervous system (ENS). The ENS keeps an impressive communication network running between the alimentary canal walls and your brain via the visceral nervous system and spinal cord. Think of it as an electrical monitoring system for the complex plumbing of an industrial site—except that your gut is a lot more complicated.

[image: 017]

DEFINITION

The enteric nervous system (ENS) is a subdivision of the peripheral nervous system (PNS) that connects the central nervous system (CNS) to the body’s limbs and organs. Sometimes called the “second brain,” the ENS controls the GI system and is capable of making autonomic, or involuntary, decisions.




Pavlov’s Pavlova 

Remember old Pavlov’s dogs that salivated when a bell rang because they associated the sound with the imminent arrival of food? That was a definite brain-belly connection at work, and if you’ve ever begun salivating just thinking about a delicious dessert, such as a Pavlova, you’ve experienced the same thing. But even more than mere saliva production can be triggered. Your stomach and intestines can begin to contract, and even digestive enzymes may start to secrete. It also makes perfect sense that just as something enticing can start the process, anxiety-producing situations and unappetizing thoughts can produce the opposite effect—nausea and a need to purge.
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GI DIDN’T KNOW!

Ivan Pavlov’s experiments on digestion earned him the 1904 Nobel Prize in physiology and medicine.




The Sensitive Gut 

Some people are more sensitive to this remarkable connection and consequently may be predisposed to certain kinds of functional digestive disorders such as IBS. While others may appear to have “nerves of steel” or an “iron stomach,” people with a sensitive gut may be particularly susceptible to stress and emotional turmoil and the adverse effect it has on their digestion. Disturbances along the brain-belly pathway, like glitches in your plumbing system, can cause both high-intensity and low-intensity symptoms. For example, a condition known as urgency-type diarrhea, which usually occurs right after a meal, is probably due to extreme ENS intensity, while bouts of bloating and constipation could be the result of very low intensity. Fortunately, we are learning more and more about the intricacies of the brain-belly connection, which will greatly help in the diagnosis and treatment of functional disorders that have previously puzzled both patients and physicians.
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GULP!

In some sensitive-gut patients (including 50 percent of IBS sufferers), a condition known as visceral hypersensitivity can occur in which even a light touch to the abdomen can be excruciatingly painful.






Digestive Problems—Who’s at Risk? 

A poor diet and lifestyle can certainly create digestive problems for all of us, but are there some people who are at greater risk than others? Unfortunately, many systemic diseases can be responsible for common digestive disorders as well. In fact, more than half of all digestive problems encountered by physicians are the result of a systemic condition.
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DEFINITION

Systemic diseases are disorders that affect the entire body rather than a single organ or body part. Diseases such as high blood pressure or influenza are categorized as systemic.




Common Culprits 

Although there are numerous health conditions that can bring on problems with your digestion, if you suffer from any of the following disorders, your chances of developing digestive complications are definitely increased:• Atherosclerosis (clogged arteries)
• Diabetes (types 1 and 2)
• Congestive heart failure
• Low blood pressure
• Scleroderma (skin or connective tissue diseases)
• History of stroke
• Chronic obstructive pulmonary disease (COPD)
• Thyroid problems (over- or underactive)
• Sickle cell anemia
• Lymphoma and other cancers



Sometimes GI symptoms make an appearance even before the actual systemic disease is diagnosed, so always be sure to alert your doctor to any unusual changes you notice to your individual digestive pattern. Early testing, diagnosis, and treatment can make a big difference when it comes to battling any disease.
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GULP!

Patients with HIV or AIDS should always contact their doctors when digestive problems arise. Because of a compromised immune system, there is a high risk of developing complications.




Risk Reduction 

Knowing you are at greater risk may be half the battle. In this way, you and your doctor can anticipate problems before they arise and can be prepared with medication recommendations. Clearly, there is an undeniably close connection between overall health and digestive health. Warding off any potential diseases, particularly if you are at higher risk than others because of personal or family history, can go a long way toward protecting your digestive health both now and in the future.


The Least You Need to Know 

• The state of your digestive health influences your overall health and vice versa.
• Digestive problems can be either functional (without known cause) or organic (having structural cause).
• Some people are more susceptible to digestive disorders than others because of genetic or other risk factors.
• Everyone can benefit from understanding the digestive process and learning how to reduce the possibility of future GI problems.





Chapter 2

Your Digestive Team Players

It’s time to take a closer look at the digestive process and get better acquainted with your team players. Every member of “team digestive” has a specific job to perform in order for digestion to run smoothly. Getting to know their individual duties is crucial to understanding the collective process as well as to recognizing problems that might arise. As in any team activity, if one guy fluffs off or can’t perform, the whole group’s effort could literally go down the tubes.

 

The digestive game begins in the mouth, although technically it’s not considered a true member of the team. The mouth’s contribution, however, is vital because it’s here that the body begins to break down the food we eat with digestive juices—saliva secreted from glands located under the tongue and in the lower jaw area. There are actually two different types of saliva. One is thin and watery and moistens food; another is thick and mucouslike and acts as a lubricant to form chewed food into a ball-shaped mass called a bolus that can be swallowed. Once the “ball” is passed to the esophagus, the digestive game has officially begun.

 

The esophagus, stomach, small intestine, and colon—or large intestine—are the key players to watch. They’ll be doing the bulk of the work, assisted by a few players on the sidelines, specifically the pancreas, gallbladder, and liver. Unlike most games, digestion can actually take anywhere from 24 to 72 hours to finish, kind of like a British cricket match, which has been described by Americans as baseball in slow motion. Still, it’s quite a riveting activity to behold—digestion, that is—so let’s take our seats and let the games begin!




The Esophagus 

Up first is the esophagus, a narrow, muscular, stretchy tube about 10 inches in length that begins at the back of the mouth and continues down to the stomach. At its beginning is something called the pharynx—a kind of switch hitter, if you will—that receives both food and air from the mouth, although never at the same time or we’d choke. In order to prevent choking, the pharynx is assisted by a little flap called the epiglottis, which closes the entry to the trachea when food is to be directed down the esophagus and opens to allow air down the windpipe when we breathe. During swallowing, food always has the “right of way,” and air passage is temporarily stopped.

[image: 022]

GULP!

The main cause of choking in adults is insufficient chewing of food, but talking or laughing while eating can cause pieces of food to “go down the wrong pipe” and trigger choking.




A Short Journey 

It takes only about eight or nine seconds for the bolus to travel down the esophagus. When the bolus reaches the end, it meets a muscular ring called a sphincter that opens and shuts to allow food to pass into the stomach and to keep acidic fluid and food from back-washing into the throat. If not protected by this mechanism, the delicate lining of the esophagus would quickly become inflamed or damaged, which would lead to heartburn, among other symptoms (see Chapter 5 on acid reflux disease). Fortunately, most of the time, this quick journey is completed without a hitch.
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GI DIDN’T KNOW!

Because of the close proximity of the esophagus to vocal cords of the windpipe, people who have acid reflux often experience hoarseness and coughing as chronic symptoms.




Moving Right Along 

Except for the voluntary actions of swallowing at the beginning and releasing stool at the end, all digestive movement is caused by an involuntary action called peristalsis.  This movement of swallowed food through the digestive system is entirely under  the control of the enteric nervous system (ENS) that we met in the last chapter. As the manager of the team, the ENS keeps the process moving along while we carry on with our lives, whether we are working, sleeping, or even standing on our heads. ENS management of the esophagus is relatively short lived compared to its work with other players. Still, although no actual digestion takes place there, the esophagus is instrumental in “keeping the ball rolling.”

[image: 024]

DEFINITION

Peristalsis is a series of wavelike muscle contractions that either propel food in one direction along the digestive tract or clean up the tract afterward like a stadium sweeper.






The Stomach 

Once the bolus passes through the sphincter, it enters the realm of the hard-working stomach. Here the second phase of digestion takes place. The stomach sits in the upper-left side of the abdominal cavity just under the ribs, awaiting the arrival of food. When not directly participating in the digestive process, the average adult stomach is about ⅕ cup in volume, but just you wait! Once the stomach gets into the game, it can expand to an impressive size, holding more than 8 cups of food. And what it does with that food is equally impressive.

[image: 025]

GI DIDN’T KNOW!

The stomach, like the heart, also has a pacemaker, causing muscle contractions to occur three times every minute.




Is It Soup Yet? 

Over the next three hours or so, the stomach grinds, churns, and liquefies food it has received. Acid secretions assist in the breakdown and also kill many food-borne germs, while mucous coats the food and protects the lining of the stomach from the acid’s intensity. Other secretions contribute as well. A substance known as pepsin breaks down proteins into smaller units, while another called lipase helps with fats. The end result is a soupy mix of half-digested glop called chyme. Most of the lipase in the body comes from the pancreas, though, and acts in the small intestine.


Ring My Bell 

When the chyme is ready to be passed to the small intestine, specifically the duodenum,  the stomach signals the pyloric sphincter, a valve located at the bottom of the stomach, to open its door. Not always the most cooperative doorman, the sphincter may refuse to open if the small intestine is busy doing other things such as processing a previous delivery of chyme. No problem. The stomach simply stores the half-digested food until the small intestine is ready.
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DEFINITION

The duodenum is the first and smallest section of the small intestine and is the principal site where chemical digestion takes place.



The actual size of digested food that “moves” into the small intestine is quite small. Larger, nondigested items such as fiber must wait their turn, leaving at the end of the stomach’s digestive cycle. Another factor affecting the passing of chyme to the small intestine is the amount of fats and/or alcohol ingested; these slow the emptying process a bit. On average, it takes about two to four hours to empty liquids and four to six hours to empty solids.


Ruminate This 

Of course, if humans had the advantage that animals such as cows and sheep have, waiting on the sphincter might not be an issue. These mammals, called ruminators, actually have three fore-stomachs in their digestive team’s roster. Consequently, they have the ability to regurgitate the bolus, called the “cud,” and digest it again and again and again. In a similar fashion, most birds have an additional specialized stomach called a gizzard where they ingest stones that help grind food, particularly helpful when you don’t have teeth. Human stomachs, on the other hand, just get one shot at this phase of digestion, so it’s especially important that everything is operating in top-notch form.




The Small Intestine 

When the soupy chyme makes its way past the pyloric sphincter, it’s the small intestine’s turn to take over. Long, narrow, and muscular, this digestive player can measure about 22 feet in length, although you’d never realize it the way it compactly coils itself like a snake within the abdominal cavity. Arguably, the small intestine is  the most important part of the digestive system. Its job is to really process the chyme so that nutrients are properly digested and absorbed, and indeed, the small intestine is the site where a vast majority of nutrients are absorbed. To handle this formidable task, the small intestine is composed of three distinct and important sections—the duodenum (about 10 inches in length), the jejunum (about 8 feet in length), and the longest section called the ileum (nearly 12 feet in length).

[image: 027]

GI DIDN’T KNOW!

In spite of its name, the small intestine is the largest human organ (except for skin) and is much longer than the large intestine. Its width, however, is not as great as that of the large intestine, and that fact is responsible for its designation as “small.”




The Dynamic “Duo” 

The duodenum is where secretions from the pancreas, liver, and gallbladder arrive. These liquids help to decrease the acidity content of chyme and further assist in the digestive process. Interestingly, it is believed that these acid-neutralizing liquids are the primary cause of sleepiness after a meal, as they turn blood more alkaline. In addition, various enzymes turn proteins into amino acids, carbohydrates into simple sugars, and fat into glycerol and fatty acid as food makes its long journey through the small intestine. This dynamic occurrence usually takes between one and four hours, depending on what we’ve eaten and how much water is present.
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DEFINITION

Enzymes are proteins that can cause chemical changes in organic substances such as food.




Up the Villi 

Once food reaches the jejunum, it’s pretty much ready to be absorbed through millions of teeny, fingerlike projections called villi, which are located on the lumen, the inner surface lining of the intestinal wall. Here, villi pick up nutrients and deliver them to the bloodstream and to the liver. Nearly all nutrients are absorbed here, with a few exceptions such as iron, which the duodenum absorbs, or vitamin B12, which the ileum absorbs.

After every possible nutrient has been gleaned from the traveling chyme by the jejunum, it moves on to the final section of the small intestine—the ileum. Here, a last-ditch effort is made to absorb any remaining nutrients before passing the chyme on to the large intestine, the final big player of the digestive game.




The Large Intestine 

About 5 feet in length and 3 inches wide, the large intestine is the digestive team’s cleanup batter. It is often simply referred to as the colon, the very first part of which is called the cecum, a pouch that connects the ileum of the small intestine to the ascending colon. The cecum is a bit wider than the rest of the colon, which continues up, over, and down the abdominal cavity, finally ending at the rectum—a short, 5-inch-long segment attached to the anal canal.
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GI DIDN’T KNOW!

The colon definitely gets around. It extends up the right side of the abdomen, across the upper gut, and down your left side, accounting for the technical terms used to describe each section: ascending colon, transverse colon, and descending colon.



What’s left of the chyme after the small intestine has done its job is handled by this big organ over the course of 32 hours or so. The watery mess it’s been dumped with becomes solid when the colon is finished with it, after squeezing out and absorbing up to a gallon of water and more than an ounce of salt. The colon even manages to absorb a few remaining nutrients with the help of some friendly bacteria. Technically speaking, the chyme now becomes feces, containing dietary fiber, connective tissue from meat, and a few stubborn undigested nutrients. It also contains bacteria-digested bile, which provides the brown color we typically associate with feces.


Beneficial Bacteria 

The colon provides a home for billions of bacterial flora, many of which have not even been identified yet, but they definitely don’t live rent free. In fact, their contribution to the large intestine and your digestive health is quite commendable. In addition to assisting in wringing out every last nutrient from undigested fiber, they are responsible for manufacturing some important vitamins themselves, such as vitamin K and biotin. We’ll be meeting these digestive heroes more intimately later, but for now, know that their presence is not only welcome but, in many instances, as we are learning, actually essential to overall health.
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GI DIDN’T KNOW!

Studies on bacteria in the colon were prompted by the developing U.S. space program when concern arose that astronauts might pick up alien bacteria when they visited the moon.




The Buck Stops Here 

The final stop for feces is the area of the large intestine called the rectum. Here, feces await elimination. A full rectum creates pressure that forces the walls of the anal canal to expand and receive fecal matter. It is then up to the valve known as the anal sphincter to open and allow the feces to pass out of the body. If for some reason we do not act on the urge to defecate, feces often return to the colon through reverse peristalsis. Delaying elimination, however, can result in hardened stool and uncomfortable constipation, so it is always prudent to heed nature’s call.
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TUMMY TIP

Just as delaying defecation can cause problems, forcing a bowel movement is never a good idea either, and it can lead to hemorrhoids, bleeding, or diverticulosis and diverticulitis. Only apply as much force as you would to blow your nose.



Once the bathroom flush takes place, it’s pretty much “game over” as far as team digestive is concerned, although the team probably already has another round underway. Industrious and diligent, as long as you keep eating, your team will keep doing its jobs.

 

It’s only fair to give credit to some sideline players that haven’t received top billing but that are important nonetheless to the final outcome. Let’s meet them briefly and discover what skills they bring to the digestive process.




The Pancreas 

This glandular organ, about the size of your hand, actually plays on two teams at once—team digestive and team endocrine. The pancreas is probably best known for its role in the endocrine system, an important body system that releases hormones that communicate throughout the body to regulate metabolism, growth, and sexual development, among other things. In an endocrine capacity, the pancreas is most famous for secreting the hormone insulin, which is required to regulate the uptake of  glucose from the blood and is associated with the disease of diabetes mellitus. The pancreas also secretes glucagon, another hormone that’s instrumental in the metabolism of carbohydrates we consume.
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DEFINITION

Diabetes mellitus is a disorder characterized by abnormally high blood sugar (glucose) levels, and it can be due to reduced production of insulin (type 1) or resistance to its effects (type 2). Although associated with eating, diabetes is classified as a metabolic disease and not a digestive one.




Via Ducts 

When the pancreas is playing for team digestive—or working in its exocrine, as opposed to endocrine, capacity—it contributes enzymes to the process via the pancreatic duct, which drains into the duodenum of the small intestine. Hormones in the cells of the stomach and duodenum alert the pancreas to come in from the sidelines and start doing this job when food is present. The enzymes provided are important in digesting fats, proteins, and carbohydrates, but the pancreatic duct also secretes bicarbonate ions, which are alkaline and help to neutralize the acidity of the chyme after it arrives in the small intestine from the stomach.
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GI DIDN’T KNOW!

Bicarbonate ions can create compounds called bicarbonate salts, the most famous of which is sodium bicarbonate, or baking soda—the main ingredient that neutralizes excess stomach acid in products such as Alka-Seltzer. Sodium bicarbonate, when combined with an acid such as vinegar, also allows baked goods to rise.




Nervous Impact 

Although the pancreas and its related diseases usually fall under the study of endocrinology rather than gastroenterology, any abnormalities or disorders can have a large impact on the digestive process. For example, people who suffer from diabetes type 2 sometimes develop a condition called gastroparesis, or slow stomach emptying. This can occur as a result of chronic high levels of glucose in the blood. Over time, these levels may lead to nerve damage throughout the body, but in this case specifically to  the vagus nerve. In severe cases, food may not only move slowly but stop moving altogether, a condition that could lead to bacterial growth or blockages in the stomach and duodenum. In addition to the exocrine role the pancreas plays, the potential for these sorts of digestive complications makes it an important, if not primary, member of the digestive team.
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DEFINITION

The vagus nerve, which stretches from the brain to the abdomen, controls the movement of food from the stomach through the digestive tract and works with the ENS to regulate digestion.






The Gallbladder 

Another important player that makes a significant contribution to team digestive is the gallbladder, a small, pear-shaped sac circuitously attached to the duodenum through a series of ducts called the biliary system. The gallbladder’s sole job is to store bile produced by the liver. It’s sort of a batboy in a sense, keeping a supply on hand for future use, although while bile is under the gallbladder’s control, it becomes quite concentrated and more potent than when received from the liver. Bile, also called “gall” for obvious reasons, is necessary for the digestion of fat and is released into the duodenum along with other digestive juices previously discussed when chyme arrives in the small intestine.


Sidestepping Stones 

Bile consists of a number of substances, including water, cholesterol, and salts. Occasionally, the cholesterol forms lumps in the gallbladder or bile duct. These lumps are called gallstones. A rapid breakdown of red blood cells in the body can also give way to a type of gallstone called a pigment stone. Regardless of the source, of the 20 million Americans who have them, most never even notice. But when gallstones do cause problems, it’s hard not to take note. Sharp pain can occur on the right side and upper portion of the abdomen and even radiate to the back and shoulder because of a blockage or the gallbladder simply contracting after releasing bile. Serious complications can definitely happen (see Chapter 13 on gallbladder conditions), and the pain may be difficult to bear. As a result, and to avoid infection and possible pancreatitis, most people opt to have their gallbladders surgically removed after an attack, although in some instances stones can actually be dissolved or broken up.


Nonvital but Humorous 

Because the gallbladder is considered to be a dispensable member of team digestive, it’s often referred to as a “nonvital” organ like the spleen. The liver, which produces the bile in the first place, will still make sure that bile is released when necessary. Normally the team functions quite well without the gallbladder, but on occasion, particularly after a fat-laden meal, the gallbladder’s absence may be missed as the liver attempts, sometimes unsuccessfully, to keep pace with bile demand.
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GI DIDN’T KNOW!

All invertebrates as well as some vertebrates, including the horse, deer, llama, and rat, lack gallbladders as part of their digestive systems.



On another note, the yellow bile stored by the gallbladder has always been believed to play an important role in proper health. According to ancient physicians (and even up to the nineteenth century), bile is considered to be one of the four essential “humors” or substances of the body that, if imbalanced, were thought to cause disease and even affect one’s personality. A shortage of yellow bile, according to this theory, would result in lethargy and a lack of ambition and passion, while a surplus could cause someone to become “bilious,” meaning angry and mean spirited—a related meaning of “bile” that endures even today.




The Liver 

Unlike the gallbladder, the liver is a vital organ with a multitude of functions (more than 500 at last count). These functions are relevant not only to the digestive system but to the entire body. Without the liver we could not survive, and frankly, as far as team digestive is concerned, it might as well throw in the towel before entering the ring. A true workhorse of a player, the liver, in addition to manufacturing bile, constantly regulates, converts, stores, processes, and filters any number of substances that we take into our bodies through what we ingest, breathe in, and absorb through the skin. It’s a major job. Weighing in at between 3 and 3½ pounds, reddish-brown in color, and the average size of an American football, the liver rests (if ever!) to the right of the stomach and just below the diaphragm.
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GULP!

The continuous filtering of harmful substances by the liver may result in serious liver disease, which can affect not only the digestive system but the entire body. In Western societies, alcohol is the most common cause of liver disease.




Team Multitasker 

Remember all the little villi in the small intestine that were busily absorbing nutrients from the chyme and passing them on to the bloodstream? Well, all the blood that leaves both the stomach and small intestine must pass through the liver first. Remarkably, in its multitasking capacity, the liver actually receives blood from two sources: oxygen-rich blood from the heart’s aorta through the hepatic artery, and nutrient-rich blood from the digestive tract through the hepatic portal vein. At any given time, the liver is dealing with about 13 percent of the entire body’s blood—no small feat to be sure.

 

During this process, drugs as well as nutrients are broken down into forms we can ultimately use, while the liver simultaneously filters out any nasty stuff such as poisons, toxins, and bacteria, including things such as alcohol and air pollution. The liver then breaks down these harmful substances and releases them in one of two ways, either as a bile byproduct into the intestines for removal in feces or as a blood byproduct into the kidneys for further filtering and removal through urine. The liver also stores an excess of certain vitamins such as A, D, K, and B12 and produces about 80 percent of the body’s cholesterol, among its myriad duties.


Organ, Heal Thyself! 

If these feats aren’t impressive enough for you, the liver is the only organ that can actually regenerate itself. This power is definitely a good thing because, unfortunately, there is a heck of a lot that can go wrong given all that the liver does. Liver diseases, from inflammation to cancer, are not uncommon and are frequently serious if not diagnosed early (see Chapter 14). Yet the ability of the liver to renew itself and even to grow a whole organ from as little as 25 percent of its tissue has made it possible for many liver-related diseases to be thwarted in early stages. Recent studies have shown that, unlike the regeneration of stem cells, the liver may actually repair itself through the simple regrowth of regular cells.
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GI DIDN’T KNOW!

The ancient Greeks certainly knew about the regeneration of the liver. In their myth of Prometheus, the Titan who was chained to a rock as punishment for giving fire to mortals, an eagle devoured his liver (yikes!) every day, only to have it grow back to be eaten again the next day.




The Least You Need to Know 

• The digestive system consists of the esophagus, stomach, small intestine, and large intestine.
• Organs such as the pancreas, gallbladder, and liver also contribute to the digestive process.
• Every part of the digestive system plays a specific role in properly processing the food we eat for energy and nutrition and eliminating waste.
• A problem with one part of the digestive system can affect another part and influence the entire process.
• Learning about the way normal digestion works helps you better understand when things go wrong.
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Grain products

Fruits

Vegetables

Meats

Enriched, refined white bread and buns, bagels, and English muffins
Plain cereals such as Cheerios, corn flakes, Cream of Wheat,
Krispies, and Special K

Arrowroot cookies, tea biscuits, soda crackers, and plain melba toast
‘White rice and refined pasta and noodles

Avoid whole grains

Fruit juices escept prune juice
Applesauce and cooked apricots

Cantaloupe, honeydew melon, and watermelon
cAvoid dried fruits, raisins, and berries

Vegetable juices
Potatoes (no skin)

Well-cooked, tender vegetables including beets, green beans, carrots,
celery, eggplant, lettuce, mushrooms, green or red peppers, squash,
and zucchini

Avoid vegetables from the cruciferous fumily including broceli, caulifloer,
Brussels sprouts, cabbage, kale, and chard

Avoid beans, lentils, and otber legumes

Well-cooked, tender meats; fish; and eggs
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