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DEDICATION


For Bill Klish





EPIGRAPH


Like many other women, I could not understand why every man who changed a diaper has felt impelled, in recent years, to write a book about it.

—BARBARA EHRENREICH
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INTRODUCTION


I AM THE POO WHISPERER
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MOST PEDIATRICIANS LISTEN TO A PARENT’S STORY AND OFFER A DIAGNOSIS; I look at a diaper and tell the parent their baby’s story. What repulses others has become my medium.

While some see a heavy, wet, rolled-up diaper as the end of something, I see it as just the beginning. If the eyes are the window to the soul, a full, fragrant diaper is the lens into a baby’s biologic destiny. As you’ll learn in Looking Out for Number Two, what happens in the deepest, darkest crevices of the bowel shapes a growing baby’s future.

Dramatic? Maybe not. Read on and you’ll see that there’s a story unfolding around what your baby makes.

WHY A BOOK ON POO?

Let’s face it: babies don’t seem to do a lot. They eat, sleep, and poo. So when it comes to knowing when something’s up, we measure what they eat, watch how they sleep, and look at their poo.

And when it comes to their poo, a lot is going on down there. You can see it, you’ll probably feel it, and you’ll definitely smell it. Poo can tell you many things about a baby’s general health.

But we don’t think enough about poo and what we can learn from it. The subject is cut short in most parenting books. I want to change that.

What you have in your hands is a field guide to the stuff that comes out of your baby. It’s the owner’s manual they never gave you in the nursery. Think of it as “what to expect when they’re pooping.”

WHY POO IS IMPORTANT

Traditionally, there’s been a war on poo. It’s the brunt of our jokes and the last thing we consider when it comes to raising happy, immunologically robust babies. But while it was long thought of as something to just wipe and flush, it turns out that what fills your baby’s diaper serves an important role in shaping your baby’s developing immune system.

A baby’s gut is the breeding ground of the babybiome, a massive population of bacteria that are in constant communication with the immune system. And as the home of 70 percent of a baby’s immune system, the gut is the body’s biggest organ when it comes to making sense of the world. Everything that goes through your baby’s tummy is “seen” by her immune system and creates a type of immunologic experience or wisdom, as we’ll see in the coming pages. How we seed, feed, and fuel the gut early on can have a critical impact on a baby’s lifelong health.

And while we’re shifting our perspective on the poo front, we should consider a related area that has traditionally been an afterthought for parents: feeding and nutrition in babies. Milk, be it from the bottle or breast, is typically thought of as something to keep a baby fat and happy, a simple substrate for sustenance and satisfaction. But like poo, the things we use to fuel a baby can make or break the way a body and brain grow and react to the world. Changes in the types of protein, for example, or the presence or absence of certain bacteria are critical factors in shaping lifelong health.

So what we give babies and what babies give back are important indicators of health. Unfortunately, so much of this amazing information on babies and bowels has been restricted to research articles and the minds of experts. That’s where Looking Out for Number Two comes in. My goals are threefold: To translate this material in a way that makes it applicable to you as a parent. To popularize and define the connection between the gut and the body and the bigger world into which a baby is born. And to get parents talking and thinking about the enteric brain (that’s the nervous system in the gut, and, yes, that’s a real thing), the fourth trimester of gut development (the first three months of life), and the reality of baby poo as a living, breathing organ.

Number Two is more than a book . . . it’s a movement.

HOW’S HER POO?

Most health professionals begin conversations about health in babies with predictable questions about development, feeding, or sleeping. These are the metrics that have traditionally defined the well-being of a baby. When I open up a conversation about a baby, I say, “Tell me about her poo.” Sure, it’s an awkward question when visiting with friends over dinner, but it’s a timely and important launching point in a medical context, given what we know about the gut and its miraculous work. What goes on inside a baby and what a baby leaves behind in her diaper tell so much about her well-being. And we’ve only begun to scratch, or wipe, the surface.

I’VE SEEN MORE POO THAN YOU

Looking Out for Number Two is loaded with the latest research, but a lot of it has been shaped by my experience as well. For the last twenty years it’s been my job to understand and think about babies from the inside out. I’m a pediatric gastroenterologist at Texas Children’s Hospital, the largest children’s hospital in America. I’ve seen a lot of babies, and I’ve studied, smelled, and driven endoscopes straight through the stuff that comes out of them. I hope my comfort and passion about all things digestive will be reflected in the pages ahead, and that the knowledge I’ve gained will help put you at ease with the various diaper patties generated by your little bundle of joy.

YOU DON’T NEED THE NEW ENGLAND JOURNAL OF MEDICINE TO SHOW YOU HOW TO WIPE YOUR BABY’S BUM

Because some of what you’ll find here represents the patterns I’ve seen and learned in over two decades as a doctor, not all of it is supported by journal articles or committees of discerning old men. And that’s fine. Much of what we do in the care and handling of babies is based on practical wisdom.

I have full respect for those colleagues who work tirelessly to advance the margins of science and digestive health. But my goal here is to create a user-friendly compilation of translated science and care. Number Two is intended to serve as a practical guide to the inner workings of the baby. Science meets sensibility in this book, and it’s delivered in a way that’s informative, entertaining, and practical. It doesn’t claim to be comprehensive, but at the end of the day I hope it will spark curiosity over something that young parents would have otherwise overlooked.

HOW THIS BOOK IS ORGANIZED

The layout of this book is simple. The first part covers what goes into your baby and the second part covers what comes out of your baby. While you could argue that I’ve misled you by selling a book on poo that’s really only half a book on poo, the truth is that you can’t understand elimination without a nod to nutrition. If you’re obsessed with poo and poo alone, jump to part two.

Otherwise, feel free to just poke around. While the front-to-back narrative is laid out as a logical sequence of approachable physiology and fascinating diaper tricks, you can also just thumb through to discover some really interesting things happening inside your baby.

To make for easy navigation, the two parts of Looking Out for Number Two are organized into interesting bits of information under compelling subheadings. While the subheadings should clearly convey the information in a given section, I can neither confirm nor deny that many also contain poo-related puns. Consider yourself warned.

SOME HOUSEKEEPING

Following are a few things to keep in mind as you read or thumb through the book.

YOUR MILEAGE MAY VARY

No two babies are alike. Whenever I drop the “mileage may vary” comment in the pages ahead, it means that things may work out a little differently for your baby. Babies don’t read. And they certainly don’t read medical textbooks. When we try to apply one set of rules to something as crazy and varied as poo, gas, and burping, we’re bound to wind up someplace bad.

TALKING TO YOUR DOCTOR

Parents and doctors are talking less and less these days. I wish that weren’t the case, but pediatricians are under ever-growing pressure to see more patients. The time that we would normally take to sit back, cross our legs, and ponder things like stool velocity or the bigger meaning of various shades of neon-green poo is sadly decreasing. While I still ponder these issues, your provider may not—so as a parent you need to be increasingly empowered and informed.

TRUST YOURSELF—YOU KNOW MORE THAN YOU THINK YOU DO

While parenting books and media have traditionally delegated all issues and questions on baby health to the infinite wisdom of the pediatrician, times have changed. Rather than being simply followers of the pediatrician, we as parents are now partners in the care of our children. Looking Out for Number Two respects your sovereignty as a parent to gather information, become an expert, and make decisions about the future health of your baby.

Over my years as a physician writer, I have peppered my work with the timeless “talk to your doctor” disclaimer. You’ll find that here as well, but I’ve come to recognize that parents are smarter than we give them credit for. The famed twentieth-century pediatrician Benjamin Spock was known for telling parents to trust themselves. This is solid advice and more relevant now than ever.

YOU STILL NEED TO PARTNER WITH AN AMAZING PEDIATRICIAN

Though the office visit may feel like forty-five seconds, you need access to a trusted partner in raising your children. If you’re unhappy with your doctor, vote with your feet and find someone who meets your needs as a human and parent. A parent-pediatrician relationship is like a friendship or marriage. They work for weird reasons and we all need something different. Or as my old partner used to say, “There’s an ass for every seat.” This is true when it comes to finding a great doctor.

ULTIMATELY, NUMBER TWO IS PORN FOR STOOL GAZERS

One of my most indelible memories as a pediatric gastroenterologist was the mother who hauled a trash bag full of soiled diapers to my office. Not a diaper-pail-sized or tissue-basket-sized bag, but a Texas-sized trash bag normally used to line a fifty-five-gallon drum or haul grass clippings. For two months this woman had catalogued and saved every diaper. Date, time, consistency, color, odor, and the absence or presence of visible blood was all noted compulsively with a black Sharpie on the outside of each diaper before she taped them shut and froze them, all in anticipation of her daughter’s appointment.

Filthy diapers cryogenically immortalized for my expert review.

Call me negligent, but on the day of their visit I didn’t inspect a single frozen diaper. My goal was instead to complete the visit and get the family out of my office before the bag defrosted in the sweltering Houston heat. As it turns out, this child’s diagnosis was made quite comfortably from her medical history and subsequent fresh stool samples.

In another case, a CPA-turned-stay-at-home-mother made repeated visits to my office with “stool portfolios” consisting of beautifully crafted 3-D pie charts and tables representing her baby’s bowel actions.

Truth in a pediatrician’s office can be stranger than fiction.

WHAT’S A STOOL GAZER?

[image: image]

As odd as these stories may sound, they showcase an evolving parental preoccupation with diaper cakes. This is a new subvariant of helicopter parents hell-bent on the compulsive, archival recording of their baby’s every movement.

They are the stool gazers.

Compulsively attendant to the shape, size, and shade of their baby’s doogie, they read the best and worst into everything that appears in the diaper. Stool gazers are tenacious in trying to understand what it all means and how it relates to their child’s ultimate viability for Princeton.

STOOL-GAZING: PATHOLOGIC PREOCCUPATION OR PROTECTIVE INSTINCT?

So how abnormal are these parents who carry spreadsheets detailing their child’s every deed? Probably no more so than other parents whose fixation involves other organs or aspects of development.

As anyone who has ever been involved with raising a child knows, concerns over speech, growth, and behavior are the rule rather than the exception. And when a mother seeks the reassurance of a subspecialist to evaluate her daughter’s speech delay, we think nothing of it. It’s just that these worries seem less bizarre (and aren’t nearly as amusing) when compared to those of a stool gazer sharing stories of parental angst.

But parental anxiety is considered a good thing by most—whether over stools or stuttering. Parents who are on their toes have a tendency to keep their children safe.

DIGITAL DIAPERS

As time has passed, stool gazers have become empowered with digital tools that have afforded real-time sharing and distribution of poo images. Beyond the occasional PowerPoint and PDF, poo has come my way by e-mail and text. The analog gazer has given way to a new type of digital crap compulsion.

I am aware that I may be contributing to the growing population of caregivers who are obsessed with what their babies create. And the publication of Looking Out for Number Two will not stem the rising tide of this emerging parental element; in fact, it may create more waves.

But waves can be good. An informed parent is an empowered, effective parent. When you know when to worry and when to chill, you’ll be in a better place to care for your baby and seek expert care when needed. As your baby grows, you will become the expert on her patterns and habits. And what she creates in her diaper, how often she creates it, and even the odor of her creations will shape a pattern that uniquely defines your baby and her state of health. Remember, it’s not just poo—it’s a powerful piece of your baby’s biologic destiny right there in your hands.

So let’s go look for number two—or at least read about it.


 




YOU MAY BE A STOOL GAZER IF . . .

         •     Have you ever taken a picture of a diaper?

         •     Have you ever used digital or social technology to transmit or seek social input on the appearance of a diaper sausage?

[image: image]

         •     Have you ever created a table, graph, spreadsheet, PowerPoint presentation, or document of any kind centered on your baby’s bowel habits?

         •     Have you ever awoken in the middle of the night thinking about something that came out of your baby’s butt?

         •     Have you ever manually dissected, divided, or explored your baby’s poo?

If you answered yes to any of the above questions, you may qualify as a stool gazer. Congratulations and welcome to this one-of-a-kind fraternity.

 






THE BOTTOM LINE

After a career spent on the operating end of the growing digestive system, I’ve seen it all. I’ve smelled it all. And it’s precisely this practical poo wisdom that I bring to Looking Out for Number Two. I hope you enjoy the read, and I would love your feedback. Find me on Twitter at @Doctor_V and join the discussion under the hashtag #numbertwo.





PART I

WHAT GOES IN






1

YOUR BABY FROM THE INSIDE OUT


AFTER A BABY’S MILK DISAPPEARS, WE DON’T GIVE IT MUCH THOUGHT until it reappears on the other end. While your baby may seem like something of a black box, what happens between when milk goes in and when it comes out is huge. The transformation of milk into poo is the result of a perfectly tuned system of nutrient and fluid extraction. A lot more is going on in there than you think.

Here are some things to keep in mind about the magic of your baby’s intestinal tract:

1. It’s the ultimate source of nutrition. That is . . . after the placenta. Before birth the placenta gives your baby all the nutrients she needs. After delivery, the gut takes center stage to replace what your placenta was doing.

2. It’s part of the immune system. The gut plays a key role in the development of a healthy immune system. In fact, most of a baby’s immune cells are in her intestines.

3. It’s a hormone factory. It may sound surprising, but the process of digestion is under heavy hormonal control. Depending on what your baby eats, the tummy hormones released will vary. Gut hormones shape things like hunger, fullness, and how hard the gallbladder squeezes.

4. It holds on to fluids and minerals. The intestines are key to holding on to liquid to meet a baby’s basic fluid needs.

5. It’s home to the microbiome. As we’ll learn, the bugs found within the intestinal tract play a key role in helping a baby adapt to a world full of foreign things.

6. It has its own brain. There may be some truth to the accusation of having your brains in your arse. The intestines are home to a vast network of nerves rivaling those found in even the spinal cord. This enteric brain, as it’s called, is critical to digestion and the elimination of the stuff we don’t need.

7. It’s a work in progress. Your baby’s gut goes through several months of growth and development as it adjusts to the new outside world and all its nutrients.

A little housekeeping before we get too deep into this. Throughout Number Two you’ll hear me use the term gut. When I say gut, I’m referring to the big long tube that runs from your baby’s mouth to her bum. It’s the whole system, the tubular space where digestion and absorption of food happens from top to bottom. Another term I’ll use for this important tube is the intestinal tract. Gut is just easier since I don’t have to type as much.

THE FOURTH TRIMESTER OF BABY GUT DEVELOPMENT

Pediatricians through the years have referred to the months after birth as the fourth trimester of development. That’s the period of time after a baby comes down the pipe when she adjusts, adapts, and grows. Your baby’s intestinal tract goes through its own fourth trimester; what she’s born with is not what she’ll wind up with. As we jump here into your baby’s plumbing and then in the next chapter into bacteria, you’ll see that the gut is a work in progress and that it changes a lot during the first few months of life.

[image: image]

BABY PLUMBING | MAPPING THE DIGESTIVE TRACT

LET’S DRILL DOWN on what happens when milk disappears.

THE MOUTH: MORE THAN JUST A MILK HOLE

The mouth is more than just a place to connect to a breast. It’s not only the critical starting point for getting your baby what she needs to grow, it’s where digestion actually kicks off. It’s also the home of some primitive reflexes that can be used to amaze your friends and amuse your in-laws.

Here are a few things you should know about your baby’s mouth and what it does.

THE ROOT OF ALL FEEDING

If you tweak the corner of a baby’s mouth or cheeks with an object, they’ll react with the rooting reflex. With this reflex the baby turns in the direction of the object and opens his or her mouth. This allows the infant to zero in on the nearest nipple and latch on. When my son did this he looked like Jaws moving in for a kill. It usually goes away at about four months of age. Babies still grab for the nipple after that, but this reflexive rooting is gone.

SUCK THIS

Once they latch on, babies launch into the sucking reflex. What happens here is that once something is inside your baby’s mouth, sucking movements begin. As your milk drops into her mouth, her tongue pushes it to the back for swallowing. And while you won’t be able to notice it, your baby’s breathing stops for just about one second while swallowing.

The sucking reflex disappears around four months as well. Of course, babies still suck after four months—it’s just not an automatic reflex. They suck and swallow because they want to eat.

IT’S THE EXTRUSION, STUPID

A baby’s mouth is designed to suck and swallow and only to suck and swallow. If your two-year-old son tries to feed his new sister a Lego block, that block will likely get pushed out. Your baby is smarter than that . . . or at least her reflexes are smarter than that. The extrusion reflex is a natural protective mechanism that keeps out the stuff she’s not able to swallow yet. It normally dries up around four to six months of age. We’ll learn more on this pesky little protective mechanism when we start solids in Chapter 4.

DON’T GAG ME WITH A SPOON

Closely related to but not to be confused with the extrusion reflex is the gag reflex. This familiar reflex kicks into gear when something makes it past the first line of defense of the extrusion reflex—like when a spoon or a piece of solid food is placed far back in the mouth. The trigger for a gag will vary by your baby’s age. In new babies, it is triggered in the midtongue. As babies get older, this trigger area moves farther back in the throat.

The gag reflex is one of the key reasons for delaying the introduction of solid foods until four to six months of age. Like these other baby mouth tricks, it goes away at four months, but it is retained on some level to keep us safe as we get older.

SO A BABY’S MOUTH IS MORE INTERESTING THAN YOU MIGHT HAVE thought. Here are a few more fun facts, beyond the reflexes.

CAN BABIES TASTE ANYTHING?

Babies can discriminate a small variety of taste sensations from the first few hours of life. After birth, infants appear to be able to distinguish between sweet, sour, and bitter. But your baby actually starts tasting things around sixteen weeks of development in the womb. They can taste amniotic fluid, which, believe it or not, reflects what you eat. This passive baby exposure to tastes continues after delivery through the magic of breast milk.

And yes, your baby will be able to discern one formula from another. For example, hypoallergenic formula has a very distinct road-kill flavor when compared to a cow’s milk-based infant formula. Across brands, however, your baby will have a hard time telling formulas in the same class (cow’s milk-based, soy, hypoallergenic) apart. While even you can appreciate the pungent odor of hypoallergenic formulas, the taste can actually impact how your baby feeds in the event that she needs a formula change for milk protein allergy. More on this when we discuss allergy in Chapter 10.

BABY’S BREATH

One thing that you may notice about your baby’s mouth is the fact that her breath doesn’t have much of an odor. Why no morning breath? Breath odor is driven by the bacteria in the mouth, which are limited in a young baby. Babies also don’t have teeth to trap rotten food. And breast-fed babies receive a heaping dose of living cells called phagocytes that chew odor-causing bacteria.

SPIT AS THE FIRST DIGESTIVE JUICE

Beyond sucking and selectively eliminating rogue Lego blocks, the mouth is actually a full-blown digestive organ in babies. It makes lingual lipase and salivary amylase, enzymes that start the process of breaking down fats and carbs long before milk ever hits the stomach. This is key because the digestive enzymes from the baby pancreas and liver are slow to get going after birth.

THE SWALLOWING TUBE: MORE THAN JUST A LAUNDRY CHUTE

After milk is swallowed, it’s carried through the swallowing tube to the stomach.

The swallowing tube, or esophagus, is about eight to ten centimeters (three to four inches) at birth and doubles in length during the first two to three years of life. Parents like to think of the esophagus as a laundry chute for milk. But it’s far more involved than that. Consider this: There are nearly as many nerves in the esophagus as there are in the spinal cord. All those nerves coordinate the sequential and rhythmic squeezing of muscles in wildly different patterns depending on whether a baby is ingesting milk, squishy baby food, or her first taste of diced chicken.

As milk makes its way down the pipe, the lower esophageal sphincter (the valve that connects the esophagus to the stomach) opens to let milk in. As we’ll see in Chapter 6, the esophagus can be a big source of pain in babies thanks to acid reflux. The lower esophageal sphincter and its tendency to open and close on a whim can be part of that problem.


 




THE LENGTH OF A BABY’S DIGESTIVE TRACT AT BIRTH

At birth, the intestinal tract (small intestine and colon) measures approximately 360 centimeters in length (that’s about twelve feet) and doubles between birth and the pre-teen years.

 






THE STOMACH: WHERE MILK LANDS

Milk lands in the stomach, and acid begins to work where your baby’s saliva left off. Our kids come into the world ready and rarin’ to digest with adult acid levels (a metal-burning pH that’s below a pH of 4). The stomach also makes a handful of hormones and enzymes that do important things for digestion.

WHAT THE STOMACH HOLDS AND WHY IT GROWS

The baby tummy starts small but expands quickly:
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     Day 1: The stomach holds approximately one ounce.

     Day 7: The stomach holds approximately two ounces.

     Day 30: The stomach holds approximately three ounces.

That’s a pretty steep curve. The baby stomach doesn’t get big quickly because of growth but because of stretching. The stomach is made of the same muscle as a woman’s uterus, so it can stretch to fit whatever happens to get inside of it (like triplets, or a whole lot of milk). The progressive stretch of the baby stomach is key because it has to expand to hold the stuff that makes babies grow. And it’s the stretch and collapse of the stomach that causes the release of the stomach hormones that tell your baby when to cry for food and when to stop feeding.

SQUEEZING

Your baby’s stomach-squeezing patterns are key to helping the stomach push stuff downstream for more nutrient absorption. Just as your baby’s arms, legs, and speech develop over time, so does the squeezing of the intestinal tract. It’s slow to start, though, which partly explains all the urped milk that will invariably show up on your shoulder . . . and down your back.

Initially, a baby’s milk is churned around in the stomach for about one to one and a half hours before it is slowly pushed into the small intestine, where the biggest and best digestion happens. As your baby’s stomach matures, it will evolve into an organized, coordinated food propulsion machine.

THE SMALL INTESTINE AND ALL ITS GLORIOUS JUICES

Once milk leaves the stomach, it goes into the small intestine, which is effectively a black hole of digestion and nutrient absorption. More than a hole, the small intestine is actually a tube that measures about ten feet at birth. It will grow to measure about nineteen feet by the time your baby goes off to college. The lining of the small intestine is covered with little seaweedlike fingers that stick out and increase the area for absorbing things.

Inside the gut, bile from the liver and enzymatic juices from the pancreas conspire to help fats and proteins break down. Specialized transporters in the lining of the gut move sugars, special fats, and broken-down protein from the inside of the gut to the bloodstream, where they create a critical source of energy and the building blocks for growing organs.

THE COLON

After all the key nutrients have been sucked from what your baby’s sucked, the remainder lands in the colon. This is a big, wide, slow organ, and it represents the final pathway to creating what you find in the diaper. The colon is about two feet long in a baby, and there’s a stretched part at the end called the rectum. Poo is stored in the colon before it goes into the diaper. After a meal, waves of muscle contraction move through the colon and push poo along. When the wave hits the rectum, poo is pushed along reflexively, thereby creating a glorious diaper patty.

As the ultimate poo organ, the colon doesn’t get a whole lot of respect. But you should take a moment to be thankful that your baby has a colon for a few reasons:

•  Water salvage. One of the key roles of the colon is to hold on to water that doesn’t get absorbed in the small intestine.

•  Energy salvage. During the fourth trimester, babies aren’t up to snuff when it comes to absorbing nutrients. The colon has a unique mechanism for capturing the energy that the small intestine misses. Bacteria in the colon take unabsorbed carbohydrates and make them into compounds called short-chain fatty acids. These are then more easily absorbed and used as a key source of energy for babies.

•  Home of the biome. Finally, and as we’ll learn in the chapter ahead, the colon is the safe haven to a critical majority of bacteria that take up housekeeping inside your baby.
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THE BABYBIOME | THE POWER OF THE CREATURES WITHIN


BY NOW YOU’VE COME TO SEE THAT A BABY’S BOWELS ARE PRETTY AMAZING. But what’s more amazing than your baby’s ability to digest fat, protein, and nutrients is what you find inside the gut: bugs, and lots of ’em. Trillions, in fact. But what are they doing there, and why are they important?

BUGS AND THE FOURTH TRIMESTER: ZERO TO ONE HUNDRED TRILLION IN A FEW DAYS

[image: image]

How babies evolve after birth is mind-boggling when it comes to their bacteria.

When your baby comes down the chute, she enters the world essentially free and clear of any living bacteria. But within a few days she goes from having zero organisms in her body to about one hundred trillion. That’s more bacteria than stars in the Milky Way. After a few days of life, bacteria will ultimately outnumber your baby’s body cells by about ten to one.

MICROBE MAJORITY


 




The human baby is made of ten trillion cells and is ultimately home to some one hundred trillion organisms. It makes you wonder who’s in charge?

 






As it turns out, your baby and her various warm, moist spaces make the perfect home for bacteria. While it’s inconceivable for most young parents to imagine, babies are covered with bacteria—top to bottom. Most are in the gut, but some also take up housekeeping in the nose, airway, skin, ears, and other select cracks and crevices.

These bacteria will ultimately make up a specific population of organisms that will stay with your baby and play a lifelong role in her health. Think of your baby as her own little evolving ecosystem. All these bugs within us are called our microbiota (the term microbiome is used when describing all the genetic stuff inside of those bugs). I like to refer to what’s in your baby as the babybiome. It’s a little different from what’s in you, and it may even be more important.

Since every bacteria has genetic material, your baby’s microbiome is her second set of genes—these are unique to your little bundle of joy and bring her a novel set of physiologic powers. So beyond the genes that come from our parents are the genes that we pick up early in life—our bacterial genes.

The surface of the intestinal tract measures in at a whopping three hundred square meters, most of which are covered with organisms. Within the gut we find bacteria in the mouth, stomach, small intestine, and colon. The numbers of bugs increase as we go farther down the intestinal tract. The biggest population of bacteria are in the colon, where they make up most of your baby’s poo.

The idea that our babies have bugs up and down their gut is significant because these unicellular creatures have a really important job. It’s not a matter of chance that bacteria settle and multiply by the trillions inside your baby—it’s a matter of design. Just the right exposures at just the right time shape your baby’s bacterial population in just the right way. Usually when we talk about bacteria, we like to talk about fighting them. But it turns out that the bugs your baby grows have the ability to determine health or disease later in life.

Babies and bugs live together in happy harmony, with no shouting or fighting between them.


 




GOOD BACTERIA AND BAD BACTERIA

Bacteria tend to get a lot of bad press and freak parents out. That’s because, for the better part of the twentieth century, all discussion about bacteria was made with warlike terms. We did battle with pathogens, the bacteria that can cause disease. Fighting the stuff that caused infection was a crusade of sorts—and it’s true that pathogens are dangerous, especially for babies. So we’re programmed to think of bacteria as bad bugs, and we take them very seriously.

But we need to remember that in addition to the bad bacteria, there’s also plenty of good bacteria. In fact, the majority of our body is housed with innocent bacteria that do great things for us and our babies. And it’s important that we separate the bad bugs from those that work on our behalf.

 






YOU CAN’T CHOOSE YOUR BABY’S GENES, BUT YOU CAN CHANGE HER BACTERIA

You can think of what’s in your baby’s microbiome as her second genome. In fact, the total DNA of these bugs is more than your baby’s DNA. While this sounds like biologic trivia, it’s important for this reason: we can’t change the genetic material that comes baked into our own cells, but we can change the bacteria (and the bacterial genetic material) that live within our children.

Read that sentence again because it’s really important.

You’ve likely heard that saying that you can’t change what you’re born with. But the good news is that the things we do, or don’t do, as parents can shape our baby’s bugs and, in turn, set her up for a long healthy life with healthy bugs and a happy, balanced immune system.

MORE THAN A HUMAN BUCKET OF BACTERIA, YOUR BABY IS FULLY LOADED WITH FUNGUS

Just to keep things interesting, there’s more crawling up and in your baby than bacteria. There are also hundreds of viruses that make up her enteric virome as well as a resident population of fungi that compose her personal mycobiome. So while you may feel pretty safe with that little sanitizer tube hanging off your diaper bag, the reality is that we live in a filthy world and your baby is literally covered and filled with living organisms.

But that’s probably a good thing. And that’s how we need to change our thinking. What’s on our babies or in our babies plays a big role in helping them process what they’ll ultimately face in a harsh, dirty world. While that sounds kind of scary, you really should feel empowered. Because the bugs our babies get are partially in our control.


 




POO IS ON US, NOT IN US

It might be reassuring to know that the trillions of bacteria, viruses, and fungi “in” your baby’s gut are actually on the outside of her body. Stay with me on this: The gut, or the tube that food passes through and poo passes out of, is not inside of the body. It is actually on the outside of the body—it’s an external tube that runs through the center of your baby’s body, connecting one open end to the other. Think of the lining of the gut as an extension of the skin. So by that logic, our bacteria, and our poo, is on us not in us.

 






MORE THAN A STINKY LOAD: NINE WAYS THE BABYBIOME MAKES FOR A HEALTHY TUMMY

All these trillions of bacteria that make up a baby’s inner genome collectively do some really important things. I like to think of poo and all the hardworking bacteria in the gut as the forgotten organ. So what do all those bacteria do to qualify as an organ?

1. Enable nutrient absorption. Colonic bacteria are critical in the formation and absorption of vitamin B12, thiamin, riboflavin, biotin, and vitamin K.

2. Occupy valuable real estate. There’s a limited amount of beachfront property for bacteria on the lining of the gut. So when a baby’s intestinal tract is populated with bacteria that do good things, there’s less room for the bacteria that do bad things (what we call pathogens, or—more simply—bad bugs).

3. Make their own bug repellent (or bacteria repellent). The good bacteria can actually produce antibiotic-like chemicals that make bad bugs uncomfortable.

4. Make slime. Intestinal bacteria make mucin, a product that lines the intestinal tract and helps serve as a protective inner coating of defensive goo.

5. Digest the indigestibles. Our bacteria work overtime digesting fiber and releasing nutrients for absorption by the colon. And while our bodies produce several enzymes like lactase (for lactose) and sucrase (for sucrose) for digesting carbs, the babybiome is an enzyme machine responsible for some 260 other enzymes. Bugs that can digest plant-derived carbohydrates called glycans are present in a baby’s tummy before we ever think about weaning. This means that long before a baby can take food off a spoon, the gut and its residents are priming for bigger and tastier things.

6. Tighten the lining. Baby bugs help the cell lining of the gut stick together and keep out things that don’t belong. Bacteria also stimulate cell growth, which makes for a thick, well-developed intestinal tract.

7. Stimulate critical Immunoglobulin A (IgA). IgA is a critical product of a baby’s immune system that serves as the first line of defense in surrounding foreign invaders. Breast milk has lots of IgA. In the baby gut, bacteria help the body create IgA.

8. “Talk” to the cell. Intestinal organisms are in a constant dialogue with a baby’s immune system in a type of buggy gossip called “cross-talk.” This helps keep the immune cells on their toes and in touch with the outside (or inside) world. For example, bacteria produce substances called short-chain fatty acids (SCFAs) that influence immune cells. As it turns out, these SCFAs act as a critical link between the microbiota and the immune system by shaping and controlling the development of infection-fighting white blood cells.

9. Colonic salvage. Baby nutrient absorption isn’t superefficient, and bacteria play a critical role in capturing calories not absorbed in young babies. This ability of the colon to rescue energy that might end up on a wet wipe is called colonic salvage and it’s a key digestive phenomenon for babies.

Maybe now you’ll think long and hard as you stuff that crapped-out diaper into the Diaper Genie. That’s not just shit . . . it’s an organ.

THE GUT–BABY BRAIN CONNECTION

As it turns out, bacteria also play a key role in behavior, and the connection between the gut and a baby’s brain is a hot area of research right now. As we’ll learn in Chapter 11, there are clear bacterial imbalances associated with colic. And specific probiotic strains have been shown to influence how much babies cry. We also know that the overgrowth of bacteria that produce d-lactic acid (a special metabolic product) in older children can create crazy, erratic behaviors. The details of the baby brain–gut connection are still being worked out, but it’s clear that what you wrap up in a diaper may ultimately influence the way your baby thinks and behaves.

HOW THE BABYBIOME IS BUILT

EVERY BABY HAS A POO PRINT

We all have a population of bacteria that we start with in our babybiome, and it’s uniquely ours. Though it might resemble our parents’ microbiome, ultimately it’s a population of organisms that’s ours alone.

While an infant may start life with one footprint, modifications in health, diet, and environment can change the babybiome. Our bugs have what’s called plasticity, meaning they can change and morph as a group in response to what we eat or how often we use antibiotics. The good news is that, despite our potential as parents to mess up the babybiome with a lousy diet and too many antibiotics, we can sometimes redirect it later.

Your baby’s poo print changes slowly over the first year of age. By early toddlerhood, her babybiome has evolved into a full-fledged adult microbiome. This population of bugs will follow your little bundle of joy mostly unchanged throughout the rest of her life. In fact, most folks see no change in their microbiota again until they hit their golden years, making the permanence of this poo print quite impressive.

WHERE DO BABIES GET THEIR BUGS?

As I previously mentioned, a hundred trillion bacteria take over your baby’s body in the course of a few days. Once you’ve processed that slightly creepy reality, you may step back and wonder where these bugs are coming from—and what determines which bugs our babies get.

Essentially, the babybiome is the product of a baby’s environment. A baby’s bugs are shaped by how she is delivered, whom she hangs with, and how she’s fed during the earliest days of life. Genetics and gestational age also play a strong role in determining the babybiome. And, as we’ll see in the next section, the bugs that will ultimately shape your baby’s digestive and immunologic destiny are aligning inside of you as a mom before your baby ever comes down the pipe.

MAMA KNOWS BEST | THE MAMABIOME AND THE BUGS OF PREGNANCY

The bugs your baby touches down with are part of a master biologic plan that begins during pregnancy. As you know, we all have our own microbiota (in mothers I like to call this the mamabiome). There are a lot of obvious things that change when you’re pregnant, but one unexpected change is the balance of your bugs.

And, like other things, it all starts in the vagina. Early in the first trimester of pregnancy, your vaginal bacteria change dramatically. Bugs that are typically abundant become scarce, and less common strains start showing up. Generally, though, the bugs in the vagina become less diverse.

Research done by Dr. Aagaard-Tillery
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