
[image: Image]



Thank you for downloading this Simon & Schuster ebook.

Get a FREE ebook when you join our mailing list. Plus, get updates on new releases, deals, recommended reads, and more from Simon & Schuster. Click below to sign up and see terms and conditions.




CLICK HERE TO SIGN UP




Already a subscriber? Provide your email again so we can register this ebook and send you more of what you like to read. You will continue to receive exclusive offers in your inbox.




To mothers, who bring life into the world, and their babies, who are the future



NOTE TO READERS

This publication contains the opinions and ideas of its authors. It is intended to provide helpful and informative material on the subjects addressed in the publication. It is sold with the understanding that the authors and publisher are not engaged in rendering medical, health, or any kind of personal professional services in the book. The reader should consult his or her medical, health, or other competent professional before adopting any of the suggestions in this book or drawing inferences from it.

In addition, this book sometimes recommends particular products, websites, or other reference materials. Drs. Oz and Roizen are not affiliated in any way with such products or material or the entities sponsoring them with the exception of the Real Age website and doctoroz.com, and an algal DHA product (for which Dr. Roizen heads the scientific advisory board). In all instances, bear in mind that there are many products, websites, and reference materials other than those recommended here that may be useful to you.

The authors and publisher specifically disclaim all 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.



INTRODUCTION

Hey, You! Having a Baby?

Stand at the edge of the Grand Canyon, and your body rockets into sensory over-load. Your eyes widen, your jaw drops, and your neurons spit out more adjectives than a novice novelist. Majestic, awe inspiring, glorious, astonishing, so my-oh-my beautiful that you want to fall to your knees and bow to the deity that created this masterpiece.

Then you freak out.

That, in essence, is pregnancy: On one hand, it’s the most breathtaking thing you’ve ever experienced. On the other, it’s a looooong way to the bottom of the canyon, just as it is a looooong way from conception to birth—so you can’t help but have some anxiety about taking a wrong step along the way. There’s no doubt that pregnancy evokes a similar diversity of emotional and physiological responses as do such natural wonders: laughing, crying, screaming, dry mouth, dry skin, dry heaves (and that’s just the first day). What we’re here to do is help you manage both extremes of the emotional spectrum, so you can appreciate such a miraculous process and conquer the anxiety and tension through a very powerful weapon: knowledge.

Whether this is your first pregnancy or your fourth, or you’re trying so hard that you’re spending more time on your bed than a throw pillow, you probably think you know a thing or two about being pregnant. Either you’ve gone through it before or you’ve had friends, sisters, and sixteen trillion baby bloggers to give you the inside-the-womb scoop.

However, we’d ask that you hold on one diaper-changing minute. We’re here to bust myths, challenge your brain, and prepare your body for the greatest journey that any human can ever take—from the moment two cells become one to the second that your little squirt makes its first appearance outside the comforting shell of your belly.

To whet your appetite, we’d bet a case of Gerber bananas that you didn’t know things like:

• The whole notion of nature versus nurture is as wrong as a three-legged crib. That’s because a cutting-edge field called epigenetics has shown us that you have control over how the genes of your baby will express themselves.

• What happens during these 280 days on the inside actually teaches your child about how his body should act on the outside. He’s actually forecasting his future—and that teaches him how healthy or unhealthy he will be years down the road.

• While most people assume that a mom’s biological cocoon supports the child unconditionally, the truth is that your body is actually engaged in a very delicate dance to balance the often competing needs of mom and child.

• There’s a biological reason why your areolas are dark, why your feet swell, and why one minute you gag at the thought of eating a cracker and the next minute you can’t wait to get your hands on a salsa-smothered cantaloupe.

The good news is that we’re here to help by teaching you crazy-cool things about your body and giving you the tools to maximize your experience and get the result you want: a healthy and happy baby.

Now, if you’re like most women, we’re guessing that you’ve already spent a lot of time thinking about what’s in store. You’ve probably spent all-nighters scouring pregnancy websites and parked yourself in cushy bookstore chairs with thigh-high stacks of mom-to-be manuals. Maybe you haven’t been this nervous since your sixth-grade oral report on rain forests, or maybe you haven’t been this obsessed with something since McDreamy made his prime-time debut a few years back. You’re probably poring over baby names, wondering why you crave pretzels dipped in marinara sauce, and debating about whether the nursery walls should have the hue of sunshine, cotton candy, or pomegranate juice.

Nope, there’s nothing quite like this internal conflict that is pregnancy. One moment, you’re thrilled, elated, and impatient for your baby’s first smile, babble, and soothe-your-soul hug. The next, you feel anxious about a million unknowns—about what’s going on inside your belly, about whether your little one is growing properly, about how you’re going to function on zippo sleep. Since this happens to just about everyone, it must, in fact, be strangely ideal. The truth is that vigilance has great benefits. You’re supposed to pay close attention. Our goal is to ensure that you focus on the right clues.
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As you struggle to maintain your equilibrium, we want you to relax and take time to enjoy the beauty of the process. The most important thing to keep in mind is that most pregnancies turn out absolutely fine. Absolutely fine. Women’s bodies are designed to carry children safely and efficiently. That doesn’t mean everything will be smooth sailing on this journey, but it does mean that the odds are greatly in your favor. If you can learn how to maximize your chances that nature runs the course it’s supposed to, you will increase those odds even further. This book will help show you how.


Introducing Your New Dance Partner

So let’s start by rethinking our perception about conception (and beyond). Back in sex-ed class, most of us were taught a pretty simple recipe for how pregnancy works:

Ingredients

1 egg, mature

100 million sperm, very, very excited

Instructions

Preheat oven. Mix ingredients romantically. Cook bun for forty weeks.

Sprinkle with love and serve to the world.

The bun-in-the-oven image has served us well over the years, underscoring the belief that mom is protector and baby is protected, that mom is cook and baby is concoction, that mom is in control and baby is not. But there’s a fundamental problem with this analogy when it comes to the true biology of pregnancy (besides the fact that nobody bakes buns anymore): Baby has a heck of a lot more say about the whole process than a cinnamon raisin roll does.

In fact, pregnancy is more like dancing than cooking. You and your baby have a dynamic, choreographed relationship—one in which you lead and the baby follows. Your subtle movements and directions help show your baby how to grow and develop. After all, it takes two to tango, or in pregnancy terms, it’s uter-us, not uter-I.

But your baby isn’t always the most cooperative partner. Sometimes he’ll want to take the lead, sometimes he’ll send you signals about which way he wants you to move, sometimes he’ll improvise, sometimes he’ll do flips, and sometimes he’ll step on your feet and get everything all tangled up. Part of the reason he’ll act this way is that your body has a certain amount of biological ambivalence about this little cellular critter; after all, only half his genes are yours. Your relationship with him isn’t exactly hostile, but it’s not always warm and fuzzy either. Even at this young age, he’s going to try to assert himself, and your body may try to resist. There are evolutionary reasons for this, which we’ll discuss in the pages to come, but you can also think of these initial rebellious acts as practice for the years ahead.
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Pregnancy can be as elegant as a waltz, as high-energy as a salsa, and as scattered as a twist (with a whole lot of shouting). Our main goal in YOU: Having a Baby is to teach you about this ingenious biological dance—a dance in which you have the ability and the artistry to guide your baby not only to a healthy delivery, but to a lifetime of good health as well.

What’s in It for YOU

While many pregnancy books tell you what to do, we aim to add a deeper level of meaning in true YOU style and explain why. After all, when you truly understand the why, the what is much easier to adopt. Instead of giving you a week-by-week or hiccup-by-hiccup guide to pregnancy, we’re going to take a more holistic approach, focusing on how your mental and physical health affect your baby, and how—at the same time—pregnancy affects your mind and body. Of course, we’ll provide plenty of our signature YOU Tips and YOU Tools to help you make the best choices for a safe and healthy pregnancy, but we’re going to take you there a little bit differently than other pregnancy guides may. Here’s what you can expectI from us:

We want you to understand at the base level how epigenetics works and why it’s important. Starting with the moment you go from making love to making a baby,II we’re going to explain how you can influence your child’s development through this field—perhaps the most important developed in the last decade. Many of us believe that the genetics of our children are predetermined the moment that the sperm radar locks on its desired egg. But the truth is that research from various sources is suggesting that during pregnancy, you may actually be able to turn your future baby’s genes on and off. Epigenetics is not just how the musical notes of our genes are played but also how loud the volume is turned up. Since the acoustics in the womb and the real world might be different, we want these as aligned as possible. And that’s where all the magic takes place, no matter where you are in pregnancy or in parenthood. You have the ability to control genes anytime.

You’re also going to learn quite a bit about the key player that mediates between you and your baby, transmitting all the signals that create those epigenetic changes. That player, which gets about as much attention as a dollar bill on a blackjack table, is the placenta. This beautifully functioning organ is the place where mom and child interact, where nutrients are exchanged, and where growth and development patterns are determined.

After explaining the workings of the placenta, we’ll focus more closely on nutrition (both yours and baby’s), explaining how too much, too little, or the wrong nutrients all play roles in the health of both you and your child. Here you’ll discover why the thought of food makes you green on some days, while other days you long for an artichoke-heart milk shake. We’ll also talk about such things as fetal brain development, how to manage (and prevent) postpartum depression, and important pregnancy-related medical conditions like gestational diabetes.

In the second half of the book, we’ll help you manage the wide range of side effects you may be feeling—everything from heartburn and insomnia to medical complications like preeclampsia. Finally, we’re going to present a bunch of great features you can use, including:

Broadway to Birth: Our cool, interactive board game will take you through the amazing adventure that is labor and delivery to help you understand which elements you can control and which elements you need to leave to the pros (whom we’ll help you choose, based on your own labor and delivery goals).

A Top Eight List of Postpartum Issues: And after you deliver your baby, you’ll appreciate our chapter on everything you need to know to take care of yourself and your newborn in the first month of life. This is where the second adventure begins.

The Ultimate Pregnancy Flight Plan: Step by step, we provide the instructional dials, controls, and levers that will allow you to pilot your way to a safe landing. After all, you’re carrying a very precious passenger. This plan is the shorthand version of all the best tips and strategies we give throughout the book.

YOU Tools: At the end of the book, we will give you specific advice about exercise, diet, vitamins, and the like that should serve as an action plan not only for pregnant women, but really for all potentially fertile women (that’s because 50 percent of pregnancies are unplanned, and the actions you can take for your baby can start at least three months before sperm and egg mate). We also provide guidance on everything from choosing a doctor or midwife to preparing your home for a baby to recipes your partner can make for you during your pregnancy.

Yeah, Baby!

Before you get to most of the features at the end of the book, we think it’s helpful to really understand the way the pregnant body works—and remember, it’s your whole body that’s pregnant, not just your belly. Woven throughout the book, you’ll see several major themes that reflect our overall view of pregnancy:

• Your body is an amazingly resilient and adaptive piece of biological machinery. The size of your belly and the stretching of your skin aren’t the only changes that occur during pregnancy: Your insides are metamorphosing too. Your heart beats faster to make sure nutrients are pumped to the fetus. Your hormone levels fluctuate to prepare your uterus for growth. Your musculoskeletal system relaxes, giving you more flexible joints and more curvature in the back to prepare for carrying and delivering a baby. All these transformations mean that you may experience some unpleasant side effects (like constipation, for example). What’s interesting is that there’s an adaptive value to many of the symptoms of pregnancy, so that the nausea, breathlessness, and aching back you might feel, evolutionarily speaking, serve some value in protecting the growth of your child.

• The goal of pregnancy isn’t just to deliver a healthy baby but to lay the foundation for lifelong good health for your child—not to mention that of his children and grandchildren. That’s the amazing thing about epigenetics. Once you see some of the long-term effects you can have on the health of your child while you’re pregnant, you’ll realize that it’s important to start this process with the end goal in mind. We like to call it reverse engineering.

One of the ways that you can increase your chances for a successful pregnancy is to learn as much as you can about what’s happening, so you won’t be anxious. Simply educating yourself about what’s going on in your body is one of the smartest things you can do, because it allows you to roll with the punches rather than get KO’d by every little symptom or complication. In fact, staying calm during pregnancy has repeatedly been shown to have a positive influence on your child’s health.

So we want you to take the pressure off of yourself and not to try to do it alone. The key is to have some support, regardless of whether you’re married (about 40 percent of children are born out of wedlock), in a relationship, or flying solo. Your mother, sisters, friends, or even the internet buddies you meet on pregnancy websites can all become part of your support system. One of the features that has always distinguished human beings is that pregnant women have relied on other women in their communities to support them. Today, social support has been linked to improved fetal growth. (Those cavewomen knew what was good for them.)

In a way, managing your pregnancy really comes down to one overarching goal: managing stress. We’re not just talking about stress management in the traditional bubble-bath kind of way, but in the big-picture kind of way. How does your body cope with the stress of housing and growing what’s essentially a biological hitchhiker? How does your baby adapt to potentially stressful situations that he’ll face in utero? (“Jalapeño attack, nine o’clock!”) How do you calm your mind in the face of the normal and natural anxieties that often arise during these nine months? How do you tell your mother-in-law that, no offense, but you prefer not to name your child Horatio Horace Humphrey?III

That’s exactly why we developed the ultimate pregnancy quality-of-life and stress quizzes. You can take them now (in this book or online at www.realage.com), as well as at various points throughout the next nine months, to see how you’re coping with all of the outside influences on your pregnancy.

Although neither of us has actually experienced pregnancy (obviously), between the two of us, we’ve fathered six children, and if you include our entire authorship team (half of whom are women, including an ob/gyn), we’ve had fifteen kids and delivered or participated in the delivery of more than eight thousand little tykes. So we have a pretty good idea of what it feels like to walk in your soon-to-be-too-tight shoes.

If you’re pregnant right now, we want to offer both congratulations and thanks. Thank you for letting us join you on this journey, and thank you for having the curiosity and passion for learning about what’s going on under the surface, under the skin, under the elastic-waistband pants you’ll soon be needing. As we step out into our exploration of this miraculous mambo, we would be impolite if we didn’t ask one final question: Would you like to dance?



I. That book is two shelves over.

II. In this day and age, of course, traditional intercourse isn’t the only way to make a baby.

III. Apologies to anyone named Horatio Horace Humphrey.




Pregnancy YOU-Q: Your Quality of Life Quiz

When somebody puts the words pregnancy and test in the same sentence, you expect to read about a little stick that gives you a yes or no, pregnant or not. We’re betting this pregnancy test is like none you’ve ever taken. For one thing, it isn’t going to give you an A or an F, a pass or a fail. This test is about something bigger: about understanding yourself and all the experiences that make up pregnancy. Some are exciting, some are stressful, and some may even be a bit painful.

This test is designed to help you get a sense of how you’re experiencing your pregnancy: how you feel about yourself, your journey, and the promise of parenthood. We will give you an overall score at the end of the test that will serve as a beacon to help you navigate that journey and guide your ship to calmer waters.

Take the test as often as you like, especially as your grow and learn about yourself during these nine months. Your score may change along the way—and that’s because you will too.


YOUR Quality of Life: Sex

Answer each of the following questions on a scale of 1 to 5, 5 being this is Very True of Me:
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Now check the box that best describes your feelings about this statement:
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Sex Score

For this test, add up your scores for each question.
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This score should range between 3 and 15.

Interpreting Your Score

Your interest in sex will change somewhat during the course of pregnancy. In the first trimester, you’re likely to feel generally ill, not sexy. The middle trimester is the one in which most women report feeling best, so your interest in sex may go up again. By the third trimester, changes in your body and worries about hurting the baby may decrease your interest in sex again.

Keeping that in mind, if your score is:

3 to 6: Your interest in sex may actually have gone up since you got pregnant. Hooray for hormones! Remember that your body is going to change a lot over the course of pregnancy, and your interest in sex may vary during that time.

7 to 11: Your interest in sex is about what it was before you got pregnant. All of those changes in your body haven’t dampened your sexuality. Enjoy.

12 to 15: You’re showing less interest in sex than you may be used to. Don’t be too hard on yourself. Your body is going through a lot of changes. If you are feeling a much lower interest in sex even during the second trimester, you might want to check out our strategies for adding sensuality into your life, starting on page 172.


YOUR Quality of Life: Cognitive

Answer each of the following questions on a scale of 1 to 5, 5 being this is Very True of Me:

[image: Images]

Cognitive Score

For this test, add up all of your scores.
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This score should range between 3 and 15.

Interpreting Your Score

There seems to be little that is helpful about difficulties making decisions, remembering, and concentrating, particularly for women who are trying to maintain a high level of job performance during pregnancy. As frustrating as these experiences may be, think of them as evidence of the transformative power of pregnancy. Plus, they may be good for a few laughs when it’s all over.

If your score is:

3 to 6: Congratulations. Even though you’re pregnant, you’re sharp as a cat’s claw. Somehow, being pregnant has given you laser focus.

7 to 11: Chances are, you’re having a few lapses in thinking. You may feel more indecisive than you did before you got pregnant, and you may have more trouble remembering things than usual. That’s quite normal during pregnancy, though it can be annoying.

12 to 15: You seem to be having a lot of trouble thinking since you got pregnant. Some moderate thinking problems are quite common in pregnancy. If you feel that you have slipped quite a bit, then you need to review aspects of your lifestyle. Are you eating properly? Are you getting enough sleep? If you have other kids already, are you getting some help taking care of them?


YOUR Quality of Life: Craving and Appetite

Answer each of the following questions on a scale of 1 to 5, 5 being this is Very True of Me:
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Craving and Appetite Score
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This score should range between 4 and 100.

Interpreting Your Score

During pregnancy, it’s crucial that you get good nutrition. Your body is working overtime to keep up your energy and to help you build the brain and body of your developing baby. Pregnancy is not necessarily a time to be adventurous about food. Indeed, in evolutionary terms, there is probably good reason to eat only the foods that you’ve eaten successfully in the past. Morning sickness actually evolved as a protective adaptation. Early in pregnancy, your body is protecting your baby from anything that might be harmful to it. Still, even if you are experiencing a lot of nausea, you need to do your best to feed your baby and to take your prenatal vitamins.

If your score is:

4 to 30: You are probably eating fairly well. Do keep track of how much you’re eating and focus on foods that will give you energy and also help your developing baby. If you do experience some nausea, remember that it is quite normal. See our plan in chapter 3 to help you figure out your diet and do your best to provide your baby with the building blocks for a healthy brain and body. And don’t forget your vitamins.

31 to 50: Nausea is affecting your eating. You may not be making the best choices about your food, so it’s important to listen to your body. At the same time, there may be simple changes you can make to your diet that will make you feel a bit better and will give your baby the nutrients needed for development. See chapter 3 to help you plan your diet. And don’t forget your vitamins.

51 to 70: You’re experiencing moderate nausea, which is affecting the way you eat. In addition, you may be having some cravings. It might be time to make a few midcourse corrections and to work on your diet to give your baby the nutrients needed for healthy brain and body development. chapter 3 will give you some great suggestions to get started. And don’t forget your vitamins.

71 to 100: Nausea is having a huge effect on what you eat. Pregnancy can be hard on your body and on your frame of mind. It’s hard to think happy thoughts with your head in the toilet bowl. If you’re in your first trimester, remember that that’s when the nausea is usually worst. If you can get through it, you can face anything. You’ll need to make the best choices you can about foods. See chapter 3 to help plan your diet. And don’t forget your vitamins.


YOUR Quality of Life: Body Image

Answer the following questions about your feelings in the last four weeks (using the scale indicated)
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Body Image Score

For this test, add up all of your scores.
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You should have a number between 8 and 48.

Interpreting Your Score

8 to 16: You don’t seem to be at all worried about your body. In many ways, that is good. Make sure, though, that you are still keeping in shape. Eat balanced meals and nutritious foods. Exercise is good for you and for your baby. See page 310 for our exercise plan.

17 to 32: You have a small amount of concern about your body image, but it is not excessive. Pregnancy is a time of changes in your body. At the same time, you do need to make sure to take care of your body. A healthy body is good for you and your baby, and it will make it easier for you to have a body you like after you give birth. Make sure that you eat balanced meals and nutritious foods. Remember that exercise is good for you and for your baby.

33 to 48: You have quite a bit of concern about your body. It’s really crucial that you exercise during pregnancy and that you eat balanced, nutritious meals. You are eating for you and for your baby. It is possible that you have gained too much weight and that your doctor may recommend ways to help solve any problems that have come up. However, it is also possible that your weight gain is quite normal. (See page 68 for guidelines for gaining weight.)


YOUR Quality of Life: Overall Score

To get a sense of how you’re doing overall right now, we’re going to create a total score for Quality of Life. Enter the scores from the four tests that make up the Quality of Life survey in the boxes as shown below.
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This score ranges between 30 and 238.



On many tests, you aim to get the highest score possible. This test is a little different. When your Quality of Life score is low (close to 30), your life is in balance.

Trying to maintain your quality-of-life balance during pregnancy is a bit like trying to walk on a four-inch-wide gymnastics balance beam with your pregnant body. It’s not as easy as it looks, and it doesn’t look easy. It is also possible you have not gained enough weight and are overly concerned about your own shape without attending to what your baby may need. If that describes you, see your OB as soon as possible, and perhaps a nutritionist, to make sure you are not underfeeding the baby unintentionally.

So most people are probably not perfectly in balance. Remember that for every gymnast who nails a perfect routine on the balance beam at the Olympics, there are hundreds who slip a little or even fall flat. The trick is just to keep getting up there and trying to balance again.

Interpreting Your Overall Score

30 to 70: Congratulations! You have achieved some real balance in your pregnant life. There’s still a lot ahead of you, but you’re quite centered so far.

71 to 150: Like most pregnant women, there are days when you have it together and days when things seem beyond your grasp. Keep on reading. We have a lot of tips to help keep you centered.

151 to 238: Between your nausea, your inability to think straight, and your negative feelings about your body, you’re probably looking at pregnancy as more like a never-ending traffic jam than an Olympic gymnastics event. All the same, you’re in the middle of one of life’s peak experiences. We have a lot of tips here to make your worst days more bearable. Hang in there, and read on.





Part 1

YOU-ology

How Two Became YOU




1

Nice Genes

A New Twist on Genetics Teaches Us How a Baby Really Develops

Back in tenth-grade biology class, you were probably taught—as were we—that the unique combination of genes you received from your mom and dad (your genotype) was responsible for everything that followed: the color of your eyes, the size of your feet, your love of lasagna, your hatred for all eight-legged and no-legged creatures. To a certain extent, that’s true, but over the past few years, studies have suggested that classical genetics may be only part of the picture. It’s not just your genes that determine who you are, but which of those genes are turned on, or expressed, and to what degree they are expressed—a cutting-edge field called epigenetics. While you can’t control which genes you pass on to your child, you do have some influence over which genes are expressed, affecting what features are seen in your baby (his phenotype). In this chapter, after giving you a brief refresher on the basic biology of what happens after your life-changing evening of romantic rasslin’, we’re going to introduce you to a new subject: YOU-ology—how what you eat, breathe, and even feel can affect the long-term health of your child.


Two to One: The Biology of Conception

We trust that you know the ins and outs of the process that involves his part A and her part B, so we’ll skip what happens deep under the satin sheets and focus on the miracle deep below the flesh and deep inside the body—that is, how the egg and sperm come together.I

The Eggs


Factoid: Though it happens rarely, women who lose their corpus luteum (through a ruptured cyst, for example) might need a progesterone supplement during the first trimester to help maintain the uterine lining until a placenta forms. Other candidates for progesterone supplementation include women who have a history of miscarriages, perimenopausal women, and those having in vitro fertilizations.



On the female side of the conception equation lie her eggs, which are fully formed and stowed away in her ovaries from before birth. Each mature egg contains one copy of each gene in the human genome—half the amount necessary for life. The maximum number of eggs that a woman will ever have is the number she has when she is a twenty-week-old fetus. She’ll have about 7 million of them then, 600,000 when she’s born, and about 400,000 at puberty. Once a woman hits puberty and menstruation begins, her ovaries release one of those eggs every twenty-eight or so days. During each cycle, even though multiple eggs start to develop, hormonal signals ensure that only a single egg will be released and the other eggs will regress. (It’s not wise evolutionarily to blow them all at once, so the body gives females an approximately thirty-year window in which to conceive.) Hormones also work to mature that ready-to-drop egg and to pop a hole in its sac. That hole works as an escape hatch, so the egg can slip out of the ovary and travel down the Fallopian tube, where it may be fertilized by sperm.II Tissue left behind in the ovary after the egg is released, called the corpus luteum, will produce hormones essential to successful pregnancy if the egg is fertilized.

The Sperm

On the other side of the equation, of course, we have those little swimming sperm. As with a woman’s eggs, each sperm contains a single copy of each gene in the human genome. Unlike women, men don’t have a preset number of their reproductive players. In fact, a man produces more sperm in each ejaculation than the total number of eggs that a woman is endowed with for life. (Evolutionarily, a man can continue reproducing for the majority of his adult life, maximizing the chance of passing on his genes. A woman’s reproductive life is limited to the younger years of her life because of the physical strain of pregnancy, childbirth, breast-feeding, and child rearing.)

A man’s sperm, which is carried in semen that’s made by glands such as the prostate, is stored in a duct called the vas deferens. When a man ejaculates, the sperm-carrying semen fires out through the urethra in a seek-and-conquer mission. It may seem that all these millions of sperm are racing one another to the finish. But just like a Tour de France cycling team, the sperm have different roles. Some are deemed the leaders of the pack, trying to be the first to cross the line. Others are designed to assist, specifically by blocking other men’s sperm from making it to the finish line. Competitive little game going on in there, eh? The goal of pregnancy, of course, is for a sperm to find an egg during a precise window of opportunity and fertilize it.
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Print Shop

The word imprinting may sound like something you’ve heard on CSI, but it’s actually a form of epigenetics. Even though two copies of a given gene are inherited, one from mom and one from dad, in certain circumstances, one is permanently turned off. The nonexpressed copy is said to be imprinted. As of now, we know of at least eighty genes that are imprinted by epigenetic markers, causing them to be active or inactive in the offspring based on parent of origin. In general, expressed genes that are inherited from the mother conserve maternal resources and limit fetal growth, while expressed genes inherited from the father promote fetal growth, even if it means hurting the mother.

Problems can occur when genes that are supposed to be imprinted, or turned off, are not, or when the wrong parent’s gene is imprinted. The gene for the chemical messenger called insulinlike growth factor 2 (IGF2) is normally turned on from the father and off from the mother. If the mother’s copy is not turned off, the child can develop Wilms’ tumor, a cancer of the kidney. Loss of imprinting of the mother’s IGF2 gene later in life can contribute to age-related cancers, including cancers of the prostate and colon.



The Union

The purpose of an orgasm isn’t solely to make you feel good or provide gossip fodder for the neighbors. The biological purpose is to better the odds that this union between sperm and egg takes place.

On the woman’s side, the mucous membranes that line the vaginal walls release fluids during intercourse so that the penis can slide with just the right amount of friction. As intensity and sensations build, the woman’s brain tells the vagina and nearby muscles to contract. That contraction brings the penis in deeper. Why does that matter? It increases the chance of his sperm getting closer to the target. During an orgasm, the cervix, located at the top of the vagina, dips down like an anteater and sucks semen up into the cervix (the cervix is a passageway connecting the top of the vagina and bottom of the uterus). The sperm is trapped in the cervical mucus until the release of the egg, and a signal then lets the sperm start the competitive swim up into the uterus.
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Figure 1.1 Tube Ride In the Fallopian tube, an egg has about twenty-four hours in which it may be fertilized. Once the sperm does so, the fragile combo, the blastocyst, multiplies its cells and must implant in the uterine wall to endure the 280-day pregnancy. Even if you try to summit Everest, this is the most dangerous journey you will ever take.





What’s Age Got to Do With It?

We all know plenty of people who have made the classic clock-ticking jokes about aging women who want kids. But what does that really mean? Before ovulation, eggs have two copies of each of the twenty-three chromosomes. They’re lined up waiting for the signal to divide for mom’s entire life. Unfortunately, the little spindles that pull chromosomes apart don’t work as well when they’ve been waiting for four decades. Instead of a clean break, two copies may be pulled to one side and none to the other. That’s what leads to an increased risk of chromosomal abnormalities such as Down syndrome and an increase in miscarriages in older moms.

Now, that doesn’t let pop totally off the hook. Older men’s (as in over 35) sperm have been linked to an increase in birth defects and autism, as well as an increased difficulty conceiving. New evidence even suggests that children born to older dads score lower on various brain tests through the age of seven.

While older parents may be better equipped to handle some aspects of pregnancy and child rearing (like some of the stresses and emotional wear and tear), and may be better able to support their children financially, there are some physiological trade-offs that you’ll want to consider if you are making a decision about when to have children.



While it’s by no means necessary to have an orgasm to get pregnant, women who orgasm between one minute before and forty-five minutes after their partner’s ejaculation have a higher tendency to retain sperm than those who don’t have an orgasm. On the man’s side, orgasm is required, because during orgasm fireworks in the brain cause involuntary contractions in lots of muscles in his body. Those contractions help him penetrate deeper and squeeze the prostate to eject sperm deep into the vagina.

Now, the actual fertilization process happens this way: After the egg drops from the ovary, it travels through the Fallopian tube, where there’s about a twenty-four-hour window when it can be fertilized. Since sperm live for up to a week in the cervix (they die after a few minutes of hitting the air), it’s not necessary for two people to have sex precisely when ovulation occurs, as many assume. In fact, conception is more likely to happen if sex occurs a couple days before the egg is released from the ovary. (See “Fertility Issues” on page 380 for more about getting the timing right.)

If all goes according to plan, the sperm meets the egg in the Fallopian tube, and the two half genomes unite to form a complete set of genes containing all the DNA necessary to make a new human being. The fertilized egg says thank you very much and moves along to the uterus. There it will attach to the uterine lining and begin the amazing process of becoming a baby.

YOU-ology: A New Approach to Genes

One of the most miraculous processes in nature, aside from the formation of such things as the Grand Canyon and the hammerhead shark, has to be how we grow from a single fertilized egg cell to the trillions of cells that make up a new person.

Human cells have twenty-three pairs of chromosomes, structures that hold our DNA. The DNA acts as a complete set of instructions that tells our bodies how to develop. Individual genes are short sequences of these instructions that regulate each of our traits. (See figure 1.2.) As you might imagine, given the fact that virtually every person in this world looks different from every other, the nearly infinite possible combinations of maternal and paternal DNA are what give us our individuality. When maternal brown eyes and maternal red hair get paired with paternal blue eyes and paternal blond hair, there are four possible combinations for offspring, right? Brown eyes–blond hair, brown eyes–red hair, blue eyes–blond hair, blue eyes–red hair. Extrapolate that scenario out to twenty-three chromosomes, and the possible combinations become mind-boggling, unless scientific notation is your thing: 223, or about 8.3 million, combinations—meaning that there’s about a 1 in 8 million chance that the same mother and the same father would have two kids with the exact same coding (excluding identical twins). (See figure 1.3.)

But that’s only part of the story. Consider identical twins. They get dealt exactly the same DNA, but they may develop different traits down the line: One may have allergies and the other may not, one may develop a particular disease and the other may not, one may be able to play the piano without ever learning how to read music, while the other can’t carry a tune with a dump truck. What accounts for these differences? Something in their environment—potentially as early as in utero—affected the expression of their genes differently. That something is called epigenetics.
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Figure 1.2 All Wound Up Storing more data than any computer, each chromosome contains all the information needed to give you a base for your physical and emotional characteristics. What we can learn from epigenetics is that you have the power to influence the course of biological destiny.




Here’s how it works:

Each cell in the human body contains about 2 meters of DNA that’s packed into a tiny nucleus that’s only about 5 micrometers in diameter. That’s the rough equivalent of stuffing two thousand miles of sewing thread into a space the size of a tennis ball. As with thread, DNA is wound around spools of proteins called histones. Not all of your DNA gets expressed, or used to create proteins, in every cell; in fact, most of the spools of DNA in each cell are stored away, some never to be seen or heard of again.

A good way to visualize the process: Let’s say that you and your partner each comes to your relationship with a set of favorite family recipes. You may contribute a blue-ribbon chili recipe, and your significant other may bring a killer lemon meringue pie to the table. But it’s not just two recipes, it’s hundreds, maybe thousands. (The human genome has some twenty to thirty thousand genes, after all.) Some on index cards, some in books, some on torn-up shreds of cocktail napkins. So what do you do with all these cranberry mold recipes? Stuff each and every one of them in the kitchen drawer. Now it’s hard to sift through them, you don’t have access to many of them, and you really can’t find what you want. Unless . . . (you knew there was an “unless” coming) you get them organized, say, by sticking hot pink Post-it notes on the recipes you really want to access quickly. You tag your favorite recipes, so you can quickly search, find, and put them into action.

That’s the way epigenetics works.

Genes are like recipes—they’re instructions to build something. Both mom and dad contribute a copy of their entire recipe book to their offspring, but for many genes, only one copy of each recipe will be used by the baby. Mom and dad have the same recipes (one for eye color, one for hair color, one for toenail growth rate, and so on), except they may have slightly different versions of those recipes (they’re called alleles). For example, eye genes are either brown or blue or green. For such genes, you express only the gene from your mom or dad—that is, only one copy is active, but not both. In some cases, neither copy will need to be expressed: Eye color matters only to eye cells; a liver cell doesn’t need either mom’s or dad’s eye color gene to be cranking away.
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Figure 1.3 Cell Power On day one, we start with a single fertilized egg (called a zygote). Then cells divide and divide and divide, forming the biological structure of the fetus. By the end of the pregnancy, cells have divided a whopping forty-one times to end up with trillions of cells.




So how does a cell turn off the 24,999 genes it doesn’t need and turn on the few it does? Every cell—and there are around 200 different types in the body—needs to know which few genes are relevant for it, and, of those genes, whether mom’s or dad’s is going to be expressed. As with the kitchen drawer full of recipes, the genes alone are useless unless there’s a way to find what you need when you need it.

There is. Your body puts biological Post-it notes called epigenetic tags on certain genes to determine which genetic recipes get used. This tagging happens through a couple of chemical processes (such as methylation and acetylation), but guess what? Actions you take during your pregnancy can influence these processes and determine where the Post-it notes go and which genes will be expressed, ultimately affecting the health of your child. (See figure 1.4.)

When DNA gets tagged, it changes from being tightly wound around those histone proteins to being loosely wound, making the genes accessible and able to be expressed. At any given time, only 4 percent of your genes are in this accessible state, while the rest can’t be actively used in the body. By determining which genes are turned off and which are turned on, epigenetics is what makes you unique.

Here’s a point that will help you put epigenetics in perspective: We share 99.8 percent of the same DNA as a monkey, and any two babies share 99.9 percent of the same DNA. Heck, we even have 50 percent of the same DNA as a banana.III So genes alone cannot explain the diversity in the way we look, act, behave, and develop. How those genes are expressed plays a huge role in how vastly different we are from monkeys and how explicitly and subtly different we are from one another.
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Figure 1.4 The DNA Drawer The way genes are expressed is a little like pulling recipes out of a drawer. They may be there, but it can take some work to find them.





Epigenetics in Action: What It Means to You

By about this time, we suspect that you’re asking yourself where you can buy yourself some epigenetic Post-it notes, because they sure as heck aren’t in aisle twenty-three of Walmart. The way epigenetics works during pregnancy is that stressors in the mother’s environment cause changes in the gene expression patterns of the fetus. Translation: The chemicals your baby is exposed to in utero via the foods you eat and the cigarettes you don’t inhale serve as biological light switches in your baby’s development. On, off, on, off—you decide how your child’s genes are expressed, even as early as conception. You don’t have total control, though. We still don’t know how you can change your baby’s eye color or how old he’ll be when his hair starts receding. But we do know how to influence some really important factors like your child’s weight and intelligence.

So there’s an important reason why we’re able to turn certain genes on and off. Our bodies have to adapt to a changing environment; that’s how a species survives, after all. But our ability to adapt would be much too slow if we had to wait generations for our genes to change through random mutation (the classical theory of evolution). Our bodies need some other kind of mechanism to allow us to adapt. Epigenetics gives our bodies the ability to influence which genes will be turned on—or as the scientists (and now you) say, expressed—or off, or partially on, depending on our immediate environment. Even more amazing is the fact that epigenetic changes don’t occur just when a baby is developing in the womb—they can also occur throughout life and can be passed down from generation to generation.

One of the best examples of epigenetics is called fetal programming. This refers not to teaching your child to use the remote control before birth, but rather to changes in gene expression that affect the growth and functioning of the placenta, the amazing organ that filters nutrients, oxygen, and waste between mother and baby (more on the placenta in chapter 2). If a mother’s genes for placental growth are turned off and the father’s genes are expressed, a thicker, richer placenta develops and channels more nutrients to the fetus. This puts more strain on the mother, because it both deprives her of nutrition she needs to remain healthy and causes her to carry a larger baby, which is associated with a host of risks. (See chapter 4.) If, instead, the mother’s genes are expressed, a smaller placenta develops and fewer nutrients get to the baby. In this case, the mother is protecting her interests—if this baby doesn’t make it, she can always try again.


Factoid: All of the epigenetic changes that you can make during the development of your fetus don’t just change the way your child’s genes are expressed. These changes can also be passed down from generation to generation—meaning that the small changes you make today can affect generations long after you’ve been said good-bye to—so your responsibility for creating a healthy environment for your offspring is even bigger than you may have thought.



Fetal programming also occurs when a baby is malnourished in utero—either because mom doesn’t eat properly during her pregnancy or because environmental toxins compromise the placenta’s ability to deliver adequate nutrition (more on this in the next chapter). In either case, you get the same result: a smaller baby. You may be asking, “So what if my baby is a couple of pounds smaller than average at birth? So what?” Here’s what:

In utero, if you feed your baby fewer nutrients, you’re programming your child to expect an environment of deprivation ex utero. So genes that cause the fetus to be very thrifty, metabolically speaking, are turned on. Once the baby is born and the external environment is not one of deprivation, that child will conserve more of the food it gets and become fatter, exhibiting what’s known as a thrifty phenotype (we refer to this in chapter 2). More fat storage equals an increased likelihood of becoming overweight and developing heart disease, type 2 diabetes, stroke, cancer, and osteoporosis as an adult. It’s similar to the reason why starvation diets don’t work: When your body thinks it’s faced with famine, it goes into fat-storage mode and your metabolism slows. Poor fetal nutrition may also permanently change the structure and development of vital organs such as the brain. In some cases, these epigenetic changes can even be passed on to future generations as well.

We do want to make one thing clear: If this is not your first pregnancy, don’t beat yourself up that you didn’t know much about epigenetics the last time around. None of us did, either. While epigenetics plays a role in what happens before birth, as we mentioned earlier, you can actually regulate gene activity after birth—for this child, for previous children, even for yourself. Also, if you fear you’ve already done something damaging to this baby, rest assured that human beings are a resilient lot; otherwise we’d have died out millennia ago. Let’s face it: Since 50 percent of pregnancies are unplanned, plenty of women inadvertently expose their babies to toxins like alcohol and tobacco. The key is to stop and make a YOU-turn,IV reversing damaging behavior as soon as possible. Even the damage caused by smoking can be offset if you quit in the early part of your pregnancy.
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Figure 1.5 Time for Change Through processes called methylation and acetylation, you can alter the way genes are expressed, as well as determine which genes are expressed. In other words, you can take certain actions that will influence whether some genes come to the forefront and whether others get locked away forever.




Another way to think about how epigenetics works is to think about how music is created. Consider your DNA to be the musical composition that will determine the individuality of your child; after all, there are zillions of way to put musical notes together. But the catch is that there are many different ways to interpret any given song. The way Johnny Cash sang a song would be different from the way a rocker would today and is way different from how a philharmonic orchestra would perform it.V Same song, different interpretations, and different results.

You and your partner each has your own set of DNA, and through your recent rendition of a boogie-woogie-woogie, you made your own biological song in the form of a baby. That genetic coding is indeed fixed, but you still have the ability to interpret the song and change the way your offspring’s genes are expressed. That, dear friends, should be music to your ears.



YOU TIPS


The reason epigenetics is so important isn’t because someday you’ll be able to tag your baby’s genes for blond hair, a composer’s brain, or the ability to hurl a 98 mph fastball. It’s because epigenetics teaches us this: The environment that you provide for your offspring—through what you’re eating, drinking, smoking, or stressing about—is what your child will program herself to expect of the world she’s entering. Based on what you’re doing right now, she’s forecasting her future environment. And if the programming for gene expression doesn’t match that environment, problems can occur. So your challenge—dare we say your responsibility—is to provide little Dolly with a healthy environment now so that her “internal programming mechanism” predicts and can respond to a healthy environment later. Many of the tips we outline throughout the book are based on this fundamental idea, but here we’ll discuss some of the major things you can do right away to positively influence the way your baby’s genes are expressed.

Add Folate. Your baby needs the nutrient folate because it has a direct effect on DNA. Folate is an essential ingredient of one of the building blocks of DNA, thiamine. Without folate, your body may substitute a less effective backup building block called uracil, which can cause birth defects, primarily spina bifida. Also, a lack of folate has been shown to increase childhood cancer rates by more than 60 percent. A startling statistic, for sure, but one that reinforces the notion we just talked about: in utero nutrients influence out-of-utero health. If you’re even thinking about getting pregnant, you need to supplement with 400 micrograms of folic acid (the synthetic form of folate) every day.

Detox. As we’ll discuss in chapter 2, your placenta acts as a filter that allows nutrients to pass from mother to child. It’s a nice system, except for the fact that it lets toxins through, too. Of course, the last thing you want is to provide your bubby an in-womb environment that resembles a landfill. We urge you to get rid of the most harmful toxins in your life as soon as you decide to get pregnant or once you find out you are. Some major toxins are:

• Tobacco (see below).

• Methylates. Found in hot dogs and lunch meats, they unwind DNA that’s not supposed to be unwound.

• Alcohol.

• Marijuana.

• Phthalates. These chemicals, found in plastics and cosmetics, mimic estrogens and have been linked to feminized fish; they increase when you microwave foods in plastic.

• Aerosolized products such as turpentine, toluene, and paint thinner. Let your partner paint the baby’s room. And aggressively air it out before you and the baby come near it—breast milk can carry such stuff too.

• Radon. This radioactive element comes from the ground and gets trapped in modern houses. It needs to be ventilated away if found.

• Fluorotelomers. These are found in paints and coatings and in stain repellents applied to materials such as carpets, paper, packaging, and textiles.

• Bisphenol-A. Found in hard plastic bottles; none is commonly obtained when you drink water from undamaged plastic bottles.

• Other bad hydrocarbons, such as those found in unmarinated grilled meats.

• Mercury, lead, and other heavy metals. Stay away from coal-fired power plants.

Also, if your occupation exposes you to chemicals, find out what chemicals are involved and seek advice as to their fetal safety.

Put Out the Fire. You knew you were going to get the talk at some point, so now’s as good a time as any. Please don’t sentence your child to nine months inside a smoky bar. Tobacco turns on genes that are later linked to the growth of cancers, as well as inflammation in arteries, which in turn leads to heart attacks, strokes, wrinkles, and impotence. Most important for you, smoking also limits blood flow to the uterus by causing inflammation in the uterine arteries, thus making it harder for beneficial nutrients to travel from mom to child. If you’re currently a smoker, please see www.realage.com for our Breathe-Free, addiction-busting program.

Know the Limit. In doctors’ offices, message boards, and nail salons everywhere, debates rage about the role of alcohol in pregnancy. Surely we all know that excessive alcohol during pregnancy is the biological equivalent of a lightning storm, tornado, and tidal wave all wrapped up into one. But still, many ask: Is one drink okay? While moderate alcohol has many health benefits, we don’t recommend any alcohol during pregnancy. Alcohol is a toxin to developing brain cells even at minor levels, so don’t take any chances. Further, a little alcohol changes brain functioning, predisposing your baby to alcohol problems later in life, as well as decreasing her brain development. A big reason to avoid it: If something does go wrong, you don’t want to be guilt ridden thinking that you didn’t do everything you could have to ensure the health of your child.

Squash the Radiation. To protect your baby from the toxic effects of radiation, you should avoid X-rays and other forms of radiation during pregnancy. Radiation alters the DNA of cells as they replicate, which is why it is used in cancer therapy (cancers reproduce faster than regular cells). Fetal cells reproduce the fastest and are the most susceptible to injury, which may lead to miscarriage or birth defects, or predispose your child to cancer later in life. Avoiding radiation may also mean that you should consider your flying habits. Flying for thirty hours exposes you to the same dose of radiation as one chest X-ray. Does that mean that you’re automatically harming your child if you whisk off to the Caymans when you’re four months pregnant? No. But if you’re being diligent about taking all precautions, it’s worth thinking about whether each trip you are planning can wait.

See the Dentist. You’re more likely to be thinking about your appointments with your ob/gyn or midwife than you are about those with your dentist. But you should get your teeth cared for and cavities filled, ideally, six months before you become pregnant. While you are pregnant, maintain your schedule of regular checkups for dental health. However, try to wait to get any new cavities filled until after your baby is born, unless the procedure is absolutely necessary. (To be extra cautious, you can avoid breast-feeding for two weeks after dental work.) Traditional fillings contain mercury, which releases mercury vapor that you absorb, and even the composite ones have been associated with releasing phthalates (see page 38) when they harden. Even though no conclusive studies link fillings to fetal health abnormalities, one can surmise that these chemicals may be harmful to a developing fetus.
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Figure 1.6 Miracle Grow Amazing milestones happen at every step along the way as a fetus develops. Heartbeats, taste buds, fingernails, the sense of touch—when you consider everything that develops in utero, you really can appreciate that is a womb with a view.





The Time of Your (in Utero) Life

Mark the milestones in your baby’s development. All ages are based on clinical age; that’s two weeks from the first day of your last period.

6 WEEKS

Heart is formed, circulation is established. A big part of the lungs is formed, as well as the fingers, toes, and parts of the face, like the lips.

7 WEEKS

Fetus can produce urine. Bubbles in the eye area collapse into cuplike structures.

9 WEEKS

Immune system starts to develop, with the formation of B cells, a type of white blood cell that assists in fighting infection. Nostrils are formed. Baby is the size and shape of a kidney bean.

10 WEEKS

Eyes move to the front of the face, and the eyelids form and fuse shut (they separate late in the second trimester). Fetus begins to squint, open its mouth, and make small movements with its fingers and toes.

11 WEEKS

The chin, eyelids, and arms can all sense touch.

12 WEEKS

Taste buds develop and mature. Easy on the anchovies, mom.

14 WEEKS

Immune system ramps up, with the formation of T cells. Lots of gut chemicals can be detected, including bilirubin from the liver and insulin from the pancreas. Baby starts to develop skin, hair, and nails. Swallowing begins. The entire surface of the body can sense touch. Fetus size: about that of an orange.

16 WEEKS

External genitalia spotted. The 100 million neurons that form in the primary visual cortex develop between now and twenty-eight weeks. Respiration develops. Size: about that of a grapefruit.

20 WEEKS

Ears stick out of the head. Downy hair covers the body. Size: 300 grams, or the weight of two iPods.

25 WEEKS

Fetus can respond to sounds. Be careful what you say.

26 WEEKS

Ability to suck. Ability to hear sounds. Eyebrows and eyelashes detectable. Size: 630 grams (the weight of about three oranges). Almost half of babies that reach this age will survive if delivered.

29 WEEKS

Lungs with fluid in them begin to expand and compress, simulating breathing movement.

30 WEEKS

Eyes can sense light, and the ability to smell begins. Fetus can suck and swallow, to help develop the gastrointestinal (GI) system. Plus, it can also hic-hic-hiccup and even breathe, which is really helpful if it is born this early, since 90 percent will survive. Size: 1,100 grams, or the weight of one pineapple.

34 WEEKS

Skin is red and crinkled. Fat starts to be deposited to round out fetus. Reflexes like blinking and grasping are set, and the fetus is actually settling into noticeable sleep patterns. Size: 1,800 grams, or the size of the average Chihuahua.

36 WEEKS

If it hasn’t already, baby begins the descent into the pelvis to prepare for delivery. Fingernails reach the end of the fingertips.

37 WEEKS

Lungs are considered mature, and baby is not considered premature if delivered. This is considered full-term.

38 WEEKS

With formation of more fat, body becomes more rotund, less wrinkly. Size: 2,500 grams, or the weight of a lightweight laptop computer.

40 WEEKS

Normal gestation period ends. All systems go.



I. Please cue “Let’s Get It On” by Marvin Gaye.

II. Interestingly, too little of these hormones may lead to infertility or miscarriage, while an abundance may lead to twins and other multiple sets. More on this in “Fertility Issues” on page 380.

III. True statement, not a joke.

IV. A YOU-Turn, as we introduced in YOU: On a Diet, refers to the fact that it’s not too late to make changes. The key is to identify when you’ve gone down the wrong road and get back on the right course as soon as you can.

V. Not that one would.



2

Feeding Time

The Delicate Role of the Placenta in the Development of Your Child

Some miracles come in the form of avoiding a natural disaster, and some come in the form of making a championship-winning shot. But we believe that one of the most miraculous processes in the human body (and there are many) is how a mother’s body interacts with a baby’s during pregnancy. That miracle centers around an organ that may elicit gasps of eeeeew from the weak-stomached men in your life: the placenta.

This amazing, essential, and delicate system of tissues plays a huge role in influencing the health of your child. How? The placenta delivers nutrients and oxygen to the growing fetus, removes carbon dioxide and other waste, and provides the fetus with its early immunities. As the physical interface between the fetus and the mother, the placenta is where you are most literally bonded to your baby.

The flip side of that beautiful bond is that everything you do—the vapors you inhale, the toxins you expose yourself to, the cucumber-and-cookie sandwich you crave—can be passed on to your child through that miraculous organ.

The placenta, as you’ll learn in this chapter, has one big job: to preserve and protect the fetus. Typically, it does a darn good job, especially when facing challenges shared by our pregnant Paleolithic ancestors, such as infections and natural toxins.

But the reality is that it’s not always equipped to handle all of the things that we’re seeing in today’s diets and environment. In this chapter, we’ll explain why and how you can take an active role in protecting your baby, starting right about now.

The Point of the Placenta: Formation and Function

Unless you’re starring in Alien, the general rule about organ development is that all of your organs are formed in utero, and that’s the set you live with. There aren’t too many instances of new organs or organlike substances appearing on a whim (unless you count fat, tumors, and the regenerative liver). But there is one big exception: the placenta. As we explain below, you can think of it as a kind of an organ transplant from your fetus to you that forms naturally inside you.I

Here’s how the magic works. After conception, the fertilized egg (now called the blastocyst) meanders to the end of your Fallopian tube and enters your uterus, searching for the uterine wall. As we stated in the previous chapter, this trip is the most dangerous trip any human being ever takes, because if the blastocyst does not implant successfully within seven days of conception, the uterine lining will be shed, and you’ll never even know you were pregnant. If it does, the placenta will begin to form at the point of attachment. Generally, the placenta starts to develop about a week after conception. If you take a look at figure 2.1, you’ll see that the blastocyst is made up of two layers: an inner cell mass and an outer layer. The inner cell mass is what becomes the embryo; the outer layer is what forms the fetal side of the placenta.





[image: Images]




Figure 2.1 Natural Resource Shortly after conception, the cells of the blastocyst need to find a way to absorb mom’s nutrients. So the outer layer of cells forms part of the placenta, while the inner layer forms the foundation of the fetus itself.





Factoid: The fetus needs to have oxygen continually. Its placenta supplies enough for one to two minutes, so a fetus can essentially hold its breath for that long. When a woman is in labor and having contractions, the amount of blood in the placenta lake decreases. As contractions get longer, the baby’s heart rate decelerates, providing a way to gauge fetal oxygen levels during delivery.



When the blastocyst implants in the uterine wall, the cells from that outer layer begin to form what are called chorionic villi. These villi, which look like coral reefs, carry blood vessels that go from the placenta into the spongy uterine wall, and it’s through the walls of those blood vessels that nutrients and waste are exchanged. A pool of maternal blood, called a blood lake, surrounds the villi. Your blood pressure forces blood through this lake and around the villi so they can absorb and pass needed nutrients and antibodies for immunity to your baby, and transfer the baby’s waste products to your circulatory system for disposal. During this process, there is no direct blood-to-blood contact between mother and child. About the same time that the placenta is forming, your hormones stimulate the inside layer of your uterus—already rich with blood vessels—to grow those vessels larger to facilitate the exchange.


Factoid: Despite the small size of the placenta, the surface area of the villi is remarkably large. With about 700,000 villi, the surface area available for exchange is approximately the size of a one-bedroom house.



Once the placenta is fully formed and attached to the uterine wall (about the end of the first trimester), you can see a distinct difference between the maternal territory and the fetal territory. The maternal side is red and bumpy, from the shape of the villi poking through, while the fetal side is like a skating rink: smooth and slick, with the umbilical cord projecting from the surface.

But to think that the placenta is a one-trick pregnancy pony would be a mistake. Besides filtering and exchanging nutrients and gases, it has other duties, including making and secreting many hormones. Some of these include:

Estrogen: In pregnancy, estrogen stimulates the growth of the uterus and improves blood flow between the uterus and placenta. It also preps the breasts for milk production by enlarging a woman’s milk ducts. Estrogen secretion peaks right before birth.


The Truth About Miscarriages

There are typically four broad categories of reasons why women miscarry: One, the fetus has some kind of developmental defect or genetic abnormality that is incompatible with survival. Two, the woman has some kind of medical issue that diminishes the ability of the placenta to get nutrients to the baby; for instance, conditions like the immune disease lupus and connective tissue disorders tend to destroy the placenta. Three, the woman has a hormonal imbalance that prevents the corpus luteum from successfully supporting the fetus during the first trimester. And four, the maternal immune system can overreact and reject the fetus.

One miscarriage isn’t usually enough to concern docs about your future ability to carry babies. But after three miscarriages, docs will perform a full medical workup to try to get a sense of what might be causing your body to reject the fetus. They’re typically on the lookout for such things as chromosomal abnormalities, diabetes, autoimmune disorders, thyroid issues, and hypertension. Infections acquired during pregnancy can also cause a bit of a resource tug-of-war in the womb, as your body tries to both fight the infection and protect the fetus.

Any loss is difficult and emotional, but we also don’t believe that miscarriage means you have to panic about your possibilities of motherhood. About 20 percent of known pregnancies end in miscarriage, and it’s likely that half of all fertilized eggs have chromosomal abnormalities and are flushed out before you even know you’ve conceived—underscoring what a truly delicate process pregnancy is.

Since many women begin to bond with their babies the moment they miss a period or find out they are pregnant, the loss of a little one, no matter in what trimester of pregnancy, can lead to feelings of sorrow, guilt, anger, and even fear that they may never be able to have a baby again. Just as we work through the stages of grief with any other loss in our lives, it’s especially important to go through the grieving process to help with healing after a miscarriage. It helps many folks to seek professional help; all delivery units have resources to help you both move on and honor the memory of your little one.



Progesterone: This hormone helps maintain the inner layer of the uterus to provide support for the developing embryo. It also serves the very important role of quieting the uterine muscle, so the blastocyst can have a safe landing while implanting.

Human Placental Lactogen: Besides helping with milk preparation, this hormone also increases a mom’s metabolism during pregnancy (she needs more energy caring for another human, after all), which we’ll discuss in detail in chapter 4.

Human Chorionic Gonadotropin: This hormone stimulates the corpus luteum (the part of the follicle left behind in the ovary) to produce estrogen and progesterone in the first ten weeks after conception, until the placental cells can do so by themselves. For this reason, it is also the hormone we check in your urine or blood to determine whether you’re pregnant. Levels of hCG, which have been associated with morning sickness (more on that in the next chapter), typically peak toward the end of the first trimester, then decline and level off for the rest of the pregnancy.


Factoid: A substance called corin is produced in the uterus during pregnancy to help keep blood pressure low (at least in animal uteri and postulated in humans). When you don’t produce it, you can develop high blood pressure and protein in your urine, both signs of preeclampsia. You need both calcium and vitamin D to activate the gene that produces corin. See page 81 for recommended amounts.



A Perfect Placenta: The Big Usual Picture

Very soon, you’re going to be making some important decisions about what and how to feed your newborn. Mashed yams or soupy peas? Cheerios or cut-up fries? Natural or artificial nipple? While those are certainly big decisions, we think you’re making a mistake if you fast-forward all of your concerns about nutrition to the moment when Homer Jr. is searching for his first sip from breast or bottle.

In fact, the time you need to start thinking about feeding your baby is the moment you know you’re pregnant (even beforehand, actually), because when you’re pregnant, that’s exactly what you are doing: feeding your baby through your placenta.

The placenta, with one smooth surface and one that looks a lot like a plate of congealed spaghetti, is responsible for the exchange of all nutrients and waste products between the mother and fetus. (See figure 2.2.) It basically functions like this: Mom’s blood flows into the blood lake on her side of the placenta, which bathes the chorionic villi that are threaded through with fetal blood vessels. Small molecules and nutrients (oxygen, glucose, vitamins, fatty acids, calcium, some antibodies, and so on) flow from mom to baby, and waste products (carbon dioxide, urine, and metabolic wastes) flow from baby to mom.II

Weighing in at about one and a quarter pounds when fully grown, the placenta works like a two-way filter. (See figure 2.2.) Stuff goes through it from one side to the other and vice versa. But here’s the thing: The placenta is no Brita. It doesn’t necessarily screen out the bad and only let the good pass through. The placenta lets everything through below a certain size and blocks insulin, heparin, and other large molecules that would otherwise cause immune rejection or other problems.III That means any toxins that make the size cut can get passed to the fetus, whether it’s gunk from cigarettes, saturated and trans fats, alcohol, or other nasty substances.

One of the reasons we care so much about a mother’s health during pregnancy is that it will influence the way the placenta functions by determining the amount of surface area of the placenta available for the efficient exchange of nutrients. For example, smoking or having uncontrolled hypertension or diabetes can cause your placenta to calcify, thus limiting the area available for the proper exchange between mother and fetus. As you can guess, that limits the amount of nutrients that the fetus can receive and can lead to issues that have a major influence on your baby’s health both inside the womb and down the road.

Of course, it should go without saying that placental formation doesn’t always go as smoothly as we all hope. That’s because of the delicate conditions it takes for the placenta to develop and the dangerous journey that the blastocyst makes to the uterine wall. Placental issues that can threaten mom’s health and lead to an increased risk of prematurity include:





[image: Images]




Figure 2.2 Feeding Time The miraculous placenta serves a number of functions—most important, as the bridge between baby and mom. Filtering nutrients (as well as oxygen and toxins), the placenta passes along everything that mom ingests or inhales. The placenta also serves an immunity role, helping to pass along mom’s immune cells’ immunity before the fetus can develop such immunity on his own.




Placenta Previa: This happens when the placenta attaches itself to the lower part of the uterus and covers the opening to the cervix. While it often moves up and away from the cervix as the uterus grows larger during pregnancy, it can cause heavy bleeding at the end of the pregnancy if it doesn’t (in which case, you might need a cesarean section). If you have placenta previa, your prescription will include no sex and no exercise. However, if it’s diagnosed early in the second trimester, there’s a good chance the issue will resolve itself.

[image: Images]

Placental Abruption: This happens when some of the placenta separates from the uterine wall, which increases the risk of cutting off oxygen from the baby. Bed rest can help if the separation is small, but if it’s a major separation, the doc will determine if the child’s lungs are mature enough to handle delivery. Some conditions can predispose a woman to abruption; your provider will discuss these with you if you’re at risk. These include but are not limited to blunt trauma, uncontrolled high blood pressure, cocaine use, and smoking.
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