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					Introduction

				

				My Own Midlife Pause

			
			It started out as an incredibly romantic getaway. In September 2018, my husband, Todd, and I splurged on a trip to Morocco and southern Spain for our fifteenth wedding anniversary. First stop: Marrakech, which was everything I imagined it would be—exotic, hot, and exploding with color and light. As with other trips out of the country, we were both very conscientious about where we ate and drank, as it’s not uncommon to get food poisoning while traveling. After Marrakech, it was on to Casablanca, where we spent the night before traveling to Nerja in southern Spain. This is where the story starts to go downhill: In the middle of the first night in Spain, I woke up to the worst vomiting I’d ever experienced in my entire life. It was so bad that at one point, I worried that all the forceful vomiting would tear my esophagus (called a Mallory-Weiss tear; sometimes, knowing so much about the body can be a blessing and a curse). Unfortunately, I was also having diarrhea—I was battling this on both ends. Every time I went back to bed, I would need the bathroom again, so I finally acquiesced and lay down on the tiled floor next to the shower. In between bouts, I wondered why I was so sick but my husband wasn’t—we’d both eaten the same thing the previous evening. What was making me so ill? We were supposed to go to the Alhambra the next day—a famous Moorish palace I had always dreamed of visiting, especially its Patio of the Lions. And all I could think of, in between retches, was how I needed to feel better so I could make it there.

			By sunup the next morning, the violent retching had stopped, and so, too, the diarrhea. I certainly didn’t feel 100 percent, but I was determined to make it to the palace. I got in the car with Todd, who drove (thank you, babe, as I was in no shape to drive in a foreign country) the winding roads from our hotel in Nerja to the Alhambra, about an hour away. (Let me tell you, it did not disappoint.) As the days passed, we continued to sightsee around southern Spain, and I could gradually eat something more substantive besides bone broth, water, and electrolytes. For the rest of the trip, I kept myself hydrated and tried to rest as much as possible. I chalked up the experience to yet another bad bout of food poisoning and didn’t really give it much thought. I mean, what else could it have been?

			Cut to a few months later, in December 2018, when I traveled to Toronto to give my first TEDx talk. I was ecstatic to be there but also nervous. The night before the speech, I went around the corner from the hotel to an organic store and picked up a big salad with chicken (good protein in prep for my big day). I ate, drank a lot of water, and went to bed. I woke up with my stomach doing somersaults, and I had loose stools, but I was convinced it was related to nerves; it’s not uncommon to have a little bit of GI upset when nervous or anxious about something. I was well prepped—I had the talk committed to memory—but those anxious feelings always popped up when I spoke in front of strangers. I nailed my talk—and chided myself for being so nervous beforehand. I went home and forgot all about my stomach upset, until I was talking to my functional medicine provider. He told me, “Well, you realize there was this huge E. coli outbreak in Toronto while you were there.” Eek.

			I got tested, and it was confirmed: I had acute E. coli. We addressed it with antimicrobials (supplements with a potent ability to kill off the bacteria), and that was that—or so I thought. Two months later, I accompanied my husband on a business trip to Hawaii. (I swear my life is not always this glamorous!) I was home for about twenty-four hours when I woke up in the middle of the night to another horrible episode of diarrhea and vomiting. What the heck is going on? I thought I got rid of the E. coli. Do I just have the worst luck? I thought. I initially blamed food poisoning again, but I spent the next day in bed, and by late afternoon, when I wasn’t feeling any better, I texted a fellow nurse practitioner and friend, who suggested I go to the hospital.

			“If you’re having abdominal pain and can’t keep fluids down, you need to get this checked out, Cynthia. You know that, right?” she said.

			She was right—I needed to go. So I went to the ER, but by that point, I was in so much pain, I could not get comfortable. (Believe me, it was worse than labor.) I couldn’t lie still on the stretcher; I kept squirming when they tried to take my vital signs. The nurse and physician assistant could clearly see I was in excruciating pain, but they didn’t make much of my story or symptoms initially, as my vital signs showed no signs of distress. Scratching their heads, they gave me Maalox in desperation, but it didn’t help. A morbid thought entered my mind: What if they don’t figure out what’s wrong with me? Am I going to die? I had an impending sense of doom—that something significant was happening in my body, although it wasn’t clear to me what that was. And then my blood work came back, and that’s when things started to happen very quickly. I got upgraded to the lead ER physician, who ordered a CT scan of my abdomen and pelvis stat. When she reviewed the scan, she told me, “You have a ruptured appendix and pancolitis [inflammation of the colon].” She brought in a surgeon, who wanted to operate that evening and take out a portion of my colon.

			“Whoa,” I said. “No one’s taking my colon.” While I was surprised that I had appendicitis—most cases are in younger people—I was more concerned about losing part of a vital organ unnecessarily. That would mean getting a colostomy, even if it was only temporary.

			As sick as I was, I knew that taking my colon would be a very, very bad idea. The doctors coalesced and started me on multiple antibiotics and antifungals, and I was placed on an NG—a nasogastric tube that is fed through your nose into your stomach—to decompress my evolving list of complications, which included a small-bowel obstruction. After thirteen days of hospitalization riddled with complications—I had lost fifteen pounds, and my body was starting to catabolize my muscles—I was discharged from the hospital. The plan was to have my appendix removed in six weeks after I healed a bit, so I went home with a central line (a special IV to administer outpatient medications). I looked like a skeleton and felt like one, too. I had no energy.

			My medical team, which consisted of three specialists, the surgeon, an infectious disease specialist, and a gastroenterologist, put me on six weeks of IV antibiotics and antifungals. Every week, I would go to the interventional radiologist’s imaging center to see if I was ready to have a drain removed that was situated between my cecum (part of my large intestine) and my inflamed appendix. You see, among my myriad complications, I had developed a fistula, which is a tunnel that connects two parts of our bodies that should not otherwise be connected. In the meantime, I had previously committed to doing a second TEDx talk. The folks who ran it had no idea I had been in the hospital. I was doing better—I could eat and sleep. My surgeon signed off on my trip to and from Greenville, South Carolina, provided I was not having more symptoms. (I am so glad I did, even with a ruptured appendix—that second TEDx talk, about intermittent fasting, now has more than fifteen million views and has changed my career trajectory.) Ten days later, I had my appendix out.

			My gastric emergency was finally “over.” I was no longer in the hospital fighting for my life or dealing with the horrific complications—but what I didn’t know at that time was that I had not truly gotten to the root cause of my illnesses. That took a conversation in early 2020 with Dr. Gabrielle Lyon (who would go on to publish the bestseller Forever Strong). I met her for the first time on a panel, and we became fast friends. In one conversation, I had told her about my recent health fiasco.

			“Hmmm…I know you were on some great trips—tell me where you traveled in the last year or so,” she said.

			“Well, I got E. coli in Toronto, and before that, I’d been in Morocco, where I picked up some other stomach bug.”

			“You know, I take care of a lot of special-ops guys in my practice, and you and your husband have traveled places many people haven’t. I think you picked up giardia when you were in Morocco,” she told me. “And that kept your immune system both over-activated and compromised, which can lead to a secondary infection and appendicitis.”

			She was right. I got tested for giardia—a parasite known to be prevalent in that area of North Africa—and it was still in my system. I was put on antibiotics for that and it cleared it up. The bug went away, but the lasting impacts didn’t. As a nurse practitioner and hormone expert who has advised thousands of women on their health journeys, I felt compelled to figure out how I got giardia and E. coli in the first place so that I could better keep myself and my patients healthy. Over time and after much research, I have an unexpected answer for you: perimenopause. While it was giardia that put me in the hospital with a slew of complications, my being in perimenopause started it all. Why is that?

			And if I didn’t know then, how could I expect my patients and clients to know?

			Like most women, I didn’t think too much about it when I was forty-seven, in 2018. I wasn’t aware that I was fully in perimenopause because it had creeped up on me. And like most women, when they see a healthcare provider about their symptoms, they often don’t know much more than “This is just part of being a woman” or “We all get older.” Symptoms may be the usual suspects: hot flashes, mood swings, night sweats, low libido, memory issues, and weight gain. The not-so-usual suspects: joint pain, dry eye, itchy skin or ear canals, and frozen shoulder. Worse, we were told we could do nothing about them: “That’s life.” With so little research that has been done historically on women in perimenopause and menopause, it isn’t surprising. But traditional medicine that has belittled female menopausal symptoms for millennia is changing, and there has been a slow-cooked emergence of hard research shining a spotlight on women navigating the time period that includes both perimenopause and menopause. Because of that, we are discovering the extent to which menopause causes system-wide changes in women, and particularly, for purposes of this book, how we can best influence our immune system and the gut microbiome to improve our overall health during this time and, really, for the rest of our lives.

			What is the difference between perimenopause and menopause, exactly? Perimenopause is the time when a woman’s body starts getting ready for menopause, which is when she stops having her period completely. It usually happens over a five- to ten-year period starting when a woman is in her late thirties or early forties. Perimenopause is the transition time before menopause, when the body slowly adjusts to having lower levels of certain hormones (especially progesterone and estrogen). Because so much information in this book spans both perimenopause and menopause, however, I use the umbrella term middlepause throughout the book.

			Besides changes to our metabolism, sleep, and mental acuity, the decrease in estrogen and other reproductive hormones that comes with “the change” also wreaks havoc on our immune system, and we simply become more susceptible to opportunistic infections and other inflammatory issues. And where does the bulk of our immune system reside? In our gut. The composition of our gut microbiome shifts over the course of our lifetime and is at its most diverse in our late twenties and early thirties and starts to change in our midforties. This is when our microbiome is, typically, at its healthiest. The impact of the loss of sex hormones on the gut microbiome is substantial; research indicates that menopausal women have lower microbial diversity, changes in microbial richness, low-grade inflammation, and bacterial translocation (when bacteria cross our gut lining and enter areas where they do not belong—lymph, bloodstream, etc.). These changes impact metabolism, inflammation, mood, cognition, and bone health.

			Here comes the one-two punch. The changes in my hormones and thus my immune system not only primed me to be much more susceptible to these opportunistic infections but also made it increasingly difficult to fight them off. With the decline of estrogen in my gut, my symptoms were exacerbated as my immune system became under-responsive and more impacted by exposure to pathogens. I had never put all these pieces together until now.

			The gastrointestinal tract presents the largest surface and is most vulnerable to the outside world. It must simultaneously be accessible to nutrients and defend against pathogens and toxins. And menopause messes with these otherwise fierce defensive capabilities. That explained how my husband had eaten the same food and had no problems, while I got violently sick, and even afterward, it kept my body in a hyperaware state.

			Stay with me, this isn’t all bad news. Because research suggests a bidirectional relationship between our sex hormones and the gut microbiome—that is, higher levels of estrogen and progesterone promote increased microbial diversity and help maintain the integrity of the gut barrier (among many other benefits)—there is a path forward to helping build back the gut and maintain its integrity as we age. While the path isn’t one-size-fits-all, it will guide you on finding what works for you, because until the medical community and research catch up, you have to educate yourself so you can be the best advocate for your own health.

			That path is what you are now holding in your hands. This book will offer you evidence-based solutions I have found successful not only as my own guinea pig but also with hundreds of women within my clinical practice. I will first provide all the information you need about how systems work with our gut and how all that changes with perimenopause and menopause. I will then lay out a multitiered plan to help rebuild the gut for life after menopause—because, believe me, there is a good life to be had after menopause. By concentrating on lifestyle changes—such as nutrient density, meal frequency, your intake of fiber, adding ferments and prebiotics, sleep quality, exercise, and perhaps HRT and targeted supplementation—you will be able to build up a healthy postmenopausal immune system that should keep your body and mind running smoothly for life.

			As I revisited this terrible health crisis when writing this introduction, I clearly saw there was the Cynthia before September 2018 and the Cynthia after. What I went through in 2018 and 2019 prepped me for the conversations that we’re going to have within these pages, which will give you hard-won and well-researched information and advice you won’t get from other doctors or practitioners. While many women face challenges in getting their symptoms recognized and treated by licensed healthcare providers, menopause doesn’t have to be a life sentence. We don’t have to suffer in silence. Informed means empowered. Armed with the knowledge that follows in this book—and other books by other women who are leading the change in menopausal health—you will be able to make better choices and achieve a greater awareness about how we can take our health to the next level. Because to me, it’s about not just surviving but thriving through menopause. How about you?
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				It’s All Connected

			
		

	
		
			
				
					Chapter 1

				

				Getting to Know Your Microbiome

			
			Menopause and perimenopause feel like crazy town. Just ask Melody. She is your type-A, do-it-all, I’ll-sleep-when-I’m-dead kind of person. She was a star track athlete in college, and that dedication turned into running marathons. She used to run multiple marathons and even ran a few Ironman competitions. She got by for years with four to five hours of sleep a night, often staying up late trying to catch up on work emails. She gave herself time to socialize but limited herself to five or six drinks a week, especially if she was stressed about her job as a graphic designer. But we all know that how we live in our twenties and thirties is not how we can live in our forties. And when she hit that milestone, she noticed she couldn’t either, and the most significant change she saw was on the scale. While she never had to worry about how her clothes fit before, her pants were suddenly tight and she felt bloated all the time, so she was uncomfortable in anything other than sweats or loose clothing. She didn’t know she was hitting perimenopause, so, like many of us do, she started a diet. It was a time when fasting was becoming all the rage, so she tried it—specifically, OMAD (one meal a day). When that didn’t do the trick, she came to see me.

			We all know that bloated feeling. Your stomach feels so tight that it could burst, and your stomach growls, gurgles, and grumbles—sounds we would rather not have other people hear. It’s just plain uncomfortable. Often, it can just be something we ate (or think we ate, like I thought in Morocco). But if you continue to have symptoms, it can be an indicator that something more nefarious is going on in your gut. As with many other functions in our body, we don’t know something is wrong…until something is wrong. When our immune system is firing at full speed, it quietly but gallantly fights off bad bacteria while giving good bacteria a pass. But at times, that immune system stops working efficiently, and the cause is often the loss of equilibrium in our microbiome. And perimenopause and menopause are big factors in that equilibrium loss.

			First things first. When I started practicing as an NP twenty years ago, the word microbiome had not been officially defined; it has been only in the past five to ten years that research has come out about how this microenvironment coexisting in your body is more than a mere plot of a science-fiction movie. What is it, exactly? Well, for one, it is “they.” Trillions of they: The microbiome is really a catchall of the fascinating world of bacteria, fungi, viruses, and archaea that live mostly in your gut but also on your skin and in other parts of your body. It used to be thought that these tiny pathogens were bad, but we now know they can do a lot of good for us; in fact, we need them as much as they need us. Over the years, the medical community’s understanding of the role of these microbes has expanded enormously, leading practitioners to discover their profound impacts on not only our digestion and metabolism but also our immunity, mental health, bone health, hormonal balance, and more.

			The most studied microbiome is the gut microbiome—all twenty-five meters of it!—but microbiomes exist on the skin and in the mouth, vagina, and other areas of your body. For the purposes of this book, we’ll concentrate on the gut microbiome and its bidirectional relationship with numerous other organ systems, including our brains, which help regulate a variety of processes, as well as our immune and nervous systems. In fact, according to The British Medical Journal, the microbiome should be considered a “virtual organ of the body” due to all these critical functions. It mainly lives in our gastrointestinal tract, particularly in the intestines, and the majority of microbes are found in the large intestine (also called the colon).

			Throughout the GI tract is an intestinal layer, the epithelium, which lines the surface of the intestines—in some places only ten to fifty micrometers thick!—and serves as a crucial barrier between the gut contents and the rest of the body, while also playing a critical role in absorbing nutrients and interacting with the gut microbiome. It produces mucus, which allows the absorption of nutrients and fluids while acting as an efficient and protective barrier against toxins and microorganisms. Research has shown that the composition of the gut microbiome can vary significantly from person to person, but generally, there are six abundantly found bacteria in all of us: firmicutes, bacteroidetes, actinobacteria, proteobacteria, fusobacteria, and verrucomicrobia, among which firmicutes and bacteroidetes represent 90 percent of gut microbiota. Bacteroidetes are known for their ability to break down complex carbohydrates, while firmicutes are involved in the production of short-chain fatty acids (SCFAs), and actinobacteria help with the production of important digestive enzymes, all of which are important for gut health.

			In Melody’s case, her gut microbiome was taking a hit because of higher-than-normal estrogen levels, which is common in her grossly outdated nomenclature’s “stage of life.” Estrogen levels are typically 20 to 30 percent higher than during perimenopause and fluctuate more widely. What happens then? Well, we will get more into immunity in the next chapter, but in this case, high levels of estrogen increase our levels of histamine, a protein that is released by white blood cells in response to a stimulus (such as food) and acts as a defensive mechanism. We often see high estrogen levels (like in perimenopause) with high histamine levels, which can create a vicious cycle. (Dairy is a very common food sensitivity in perimenopause and menopause; it can be more inflammatory at this stage of life due to sensitivities or intolerances to key milk proteins like casein and whey, which can show up as gas, bloating, hives, eczema, nausea, or diarrhea.) Let’s look a little bit into this relationship.

			What a Healthy Microbiome Looks Like

			This symbiotic relationship between our gut and its inhabitants dates back thousands of years. As our ancestors developed, these microbes adapted to live within us harmoniously. Studies suggest that our microbiomes have coevolved with us, influencing various aspects of our biology, immunity, and even behavior over time. A healthy microbiome comprises a wildly diverse microbial makeup, with bacteria being the most dominant, and the first time the body gets exposure to all these wonderful flora is most likely when we are born.

			Before birth, the digestive tract is completely sterile, but it is then colonized immediately by the organisms we come into contact with. We acquire our first set of microbes from our mother during the birthing process. It’s like getting our own private army of bacteria, protozoa, fungi, and viruses, which will form a protective barrier between the external environment and our internal environment. Many factors impact newborn microbiomes, including method of delivery (babies born vaginally tend to be more diverse than babies born via cesarean section), contact with parents, formula versus breastfeeding, and more, but it is a beautiful thing to see how our body intrinsically knows to protect itself. It’s a rough world out here, and our body readies itself for a lifetime of battle. The period during your earliest development, especially within the first six months of life, is a critical time window for your microbiota—much change takes place. In the first few years of our lives, a genetic “imprinting” occurs in our gut microbiomes and thus determines the state of health moving forward. Even more than that, it can determine how we well we age.

			Digestion and the Gut

			Let’s talk about the gut’s main job: to break down what you eat, absorb all the nutrients, get rid of all the bad stuff, and ultimately provide energy throughout the body. It’s a tall order, but when everything is working smoothly, the job gets done without you even knowing.

			Your microbiome helps break down carbohydrates, proteins, fats, and other compounds that human enzymes can’t digest on their own. How does it do that, exactly? A few ways. Most important, the gut bacteria break down the dietary fibers we eat into short-chain fatty acids like acetate, propionate, and butyrate. These in turn provide energy for our bodies, especially for the cells in our gut. They also keep inflammation at bay by inhibiting the production of pro-inflammatory cytokines and promoting the production of regulatory T cells (Tregs), which help suppress overactive immune responses. This is beneficial in preventing chronic inflammatory conditions like inflammatory bowel disease (IBD) and other gut-related disorders. SCFAs also help stabilize our metabolism by enhancing insulin secretion and modulating the release of gut hormones such as GLP-1 (glucagon-like peptide), regulating blood sugar levels by improving insulin (a hormone that helps control blood sugar), and reducing the risk of metabolic disorders like obesity and type 2 diabetes. If you remember the names of any of these, it should be butyrate. It is one of the most consequential, as it makes the lining of our gut stronger by tightening up the spaces between cells. This way, it stops harmful stuff from leaking into the bloodstream and triggering inflammation.

			A healthy microbiome does a lot more than just help with digestion. Some gut bacteria produce crucial vitamins, like vitamin K, which is needed for our blood to clot and best absorb minerals like calcium (important for maintaining strong bones) and magnesium (important for muscles and nerves). They also help make B vitamins that give us energy, help build DNA, and keep our brains healthy. In addition, the microbiome helps break down bile acids in our body, which are needed to digest fats. This helps us absorb fats properly when we eat things like avocado, butter, and olive oil.

			Your Immune System and Your Gut

			The gut’s second but no less important job is fortressing your immune system—in both its development and regulation. It’s a big job—after all, 70 to 80 percent of your body’s immune cells are in the gut. Gut microbes help train the immune system to distinguish between good substances (like nutrients we need for our bodies to function) and harmful viruses and other foreign invaders, keeping you safe and healthy.

			A diverse microbiome helps prevent the overgrowth of bad bacteria. Basically, the more diverse your gut, the better your immune response. The strength of your immune system relies on the strength of the lining of the small intestine, which is structured to maximize nutrient absorption and is composed of several layers. It’s important to understand how delicate this ecosystem is, so we’ll dedicate the next chapter to this, but the crucial point is that if any of these areas are damaged or compromised, we will become susceptible to leaky gut—meaning food particles, bad bacteria, and other bad guys will leak into our bloodstream, leading to chronic inflammation.

			That breach can lead to a leaky gut (increased small intestinal permeability), in which the lining of the small intestine becomes compromised, allowing substances like toxins, undigested food particles, and microbes to pass through the intestinal wall into the bloodstream. Normally, tight junctions between intestinal cells regulate what can pass through the gut lining. However, in leaky gut, these tight junctions loosen due to various factors such as stress, poor diet, infection, and overuse of medications like antibiotics, oral contraceptives, and nonsteroidal anti-inflammatory drugs (NSAIDs). This breach can activate the immune system, triggering chronic inflammation and contributing to autoimmune diseases such as celiac disease, Hashimoto’s thyroiditis, rheumatoid arthritis, irritable bowel syndrome (IBS), and inflammatory bowel disease; this can be akin to inflammaging (a fancy term for chronic low-grade inflammation that occurs during the aging process).

			The Gut and the Brain

			Research shows the strong connection between the gut and the brain, what has been called the gut–brain axis: a bidirectional communication system that includes the nervous system, immune system, and hormones. Do you know the phrase “trust your gut”? There is a lot of truth to that because this complicated information highway is so vital to our health and emotional well-being: The gut produces more than 90 percent of the body’s neurotransmitters, including:

			
					
					Serotonin, which is widely known for its role in mood regulation, but it also plays a crucial role in regulating gut function, including bowel movements and peristalsis (intestinal muscle contractions). It also helps speed up digestion to get rid of toxic products or foods that irritate the body and can suppress appetite. Approximately 90 to 95 percent of the body’s serotonin is produced in the gut, particularly by cells in the gut lining. Low serotonin can contribute to mood changes, anxiety, and depression, and can show up in our system as irritable bowel syndrome (IBS) or constipation.

				

					
					Gamma-aminobutyric acid (GABA), which aids in our brain function and emotional states. Best known for its role in the central nervous system (our “second brain”), it functions as the primary neurotransmitter, helping regulate mood and stress levels. However, GABA also plays important roles in the gut, where it contributes to gut motility (the movement of food through the digestive tract), secretion, and sensation. Because GABA is involved in stress regulation, disruptions in its signaling can exacerbate stress-induced gastrointestinal issues. (This is why so many people complain about stomach issues when they are stressed.)

				

					
					Dopamine, a neurotransmitter best known for its role in the brain, where it regulates mood, motivation, reward, and motor control. However, dopamine also plays an important role in gut health. The gut microbiota can influence dopamine levels, affecting mood and behavior. Conversely, dopamine signaling from the brain can influence gut function, contributing to the regulation of gut motility and secretion. Dopamine dysregulation can trigger gastrointestinal disorders like IBS, and because dopamine is involved in regulating stress and reward pathways, changes in dopamine levels can exacerbate stress-induced gastrointestinal issues.

				

			

			The microbiome also affects the production of hormones involved in appetite regulation, like leptin and ghrelin, thereby influencing energy balance and metabolic health. These hormones are part of the gut– brain axis, and their signaling can be influenced by the state of the gut microbiome, inflammation, and overall digestive health. In short, your microbiome is essential for digestion, immune function, metabolism, hormonal balance, mental health, and protection against disease. Thus, maintaining a healthy microbiome is critical for overall health.

			Don’t Forget to Set the Biological Clock

			Another remarkable mechanism of our microbiome is that it helps our circadian clocks keep working, well, like clockwork. Our body operates on a twenty-four-hour clock, or circadian rhythm, and we have a master clock (a.k.a. a pacemaker) located in a small region of the hypothalamus called the suprachiasmatic nucleus (SCN), which is regulated by exposure to light as well as by mealtimes, life stages, and physical activities. There are clock cells—like tiny timers—throughout your body that work to control your internal clock, which helps regulate things like:

			
					
					Feeling sleepy or alert

				

					
					Hunger

				

					
					Body temperature

				

					
					Hormone production (like estrogen)

				

					
					Menstrual cycle

				

			

			In addition, every cell in our body has its own “clock” that works off that twenty-four-hour schedule; your body working like clockwork promotes the health of your digestive system, mood, sleep, bones, and even hormones. Why is this important when talking about the gut? Because the microbiome is also heavily influenced by our nutritional (and not so nutritional) choices, it can in turn affect peripheral clocks in the gut and thereby influence the gut epithelium (lining) and the microbiota. This bidirectional relationship between our inner clocks and the gut microbiome means that disruptions in one can have profound effects on the other. If this is working correctly, your digestion will be in sync with your eating and sleeping habits. For example, your clock helps control when certain gut bacteria are more active. Some bacteria might help with digestion more in the day, while others work at night. Because gut microbes follow a circadian pattern, they fluctuate in response to feeding times, light-dark cycles, and sleep-wake patterns. During the day, gut bacteria involved in digestion and nutrient metabolism are more active, aligning with food intake and digestion. Certain bacterial species may peak in activity during the feeding phase (daytime), while others thrive during the fasting phase (nighttime). At night, when the body is fasting and the digestive system slows down, the microbiome shifts toward bacteria that help repair the gut lining, modulate immune responses, and maintain metabolic balance.

			Circadian misalignment (disruptions in the natural circadian rhythm) can happen with changes to our schedule, such as shift work, jet lag, irregular sleep schedules, stress, and poor eating habits. All such changes can disturb the gut microbiome, potentially resulting in gut dysbiosis, which has been associated with various health problems such as decreased microbial diversity; metabolic disorders like obesity, insulin resistance, and type 2 diabetes; and increased risk of chronic diseases such as IBD, cardiovascular disease, and autoimmune disorders. So, when considering overall gut health, not only do we have to think of the health of the microbiome, we need to factor in the health of that circadian rhythm as well.

			For Melody, whom you met earlier, it was evident that her high-octane lifestyle and occupational stressors, mixed with reaching perimenopause, had activated a complex network of hormones known as the hypothalamic–pituitary–adrenal (HPA) axis and upset her natural circadian clock. This disruption was exacerbated by changes in her sex hormones, specifically estrogen and progesterone.

			So, her mood, sleep, and metabolism were off. To help her, we had her prioritize getting sunlight in the morning and use blue-blocking glasses at night, as these can both support the regulation of cortisol and melatonin secretion. I got her to commit to twelve to thirteen hours of a more gentle form of fasting called digestive rest, instead of OMAD, and we had her eating protein prior to her workouts. I suggested she avoid alcohol, and we added in restorative forms of exercise like yin yoga and swimming to give her body a rest from the constant high-level stress of long-form endurance and cardiovascular exercise. I also recommended progesterone, low-dose melatonin, and some adaptogenic herbs to help support sleep. Within a few months, she was back into her favorite jeans and was feeling more rested and less stressed.

			What an Unhealthy Microbiome Looks Like

			This fragile ecosystem is delicate, and when it becomes compromised, it reduces our ability to protect the digestive tract from pathogens that irritate our cells and create inflammation, diminishing our body’s immunity.

			There are many factors that contribute to disrupting this fragile environment, or what we call microbiome disruption or dysbiosis. We just learned that our circadian rhythm and our gut health are closely connected. But studies show that the American gut microbiome is less healthy than that of non-Western cultures. The culprit? Our overprocessed, nutrient-deficient diet. All this can lead to chronic inflammation, contributing to conditions like inflammatory bowel disease and other autoimmune diseases, allergies, asthma, type 2 diabetes, and certain cancers. Dr. William Davis discusses the role of lack of food diversity; food additives, like polysorbate 80 and carrageenan, negatively impacting the gut microbiome; heavy metals such as cadmium; the impact of BPA (bisphenol A); and the overuse of antibiotics, NSAIDs, proton pump inhibitors (stomach-acid-blocking drugs that are overprescribed), and statins (cholesterol medications). Some liken this to weeds in an otherwise beautiful garden. We’re a motley crew of overexposure to items that profoundly damage our microbiome.

			This dysbiosis is characterized by an imbalance in the composition, diversity, or function of the microbial community in the gastrointestinal tract. The imbalance can disrupt normal gut function, affect digestion, and contribute to a wide range of health issues. Several factors can lead to an unhealthy gut microbiome, and specific signs and characteristics can help identify this state.

			Don’t worry, though—dysbiosis can be alleviated with the right diet and lifestyle changes. Julia, age forty-six, was perimenopausal when she noticed an increase in her hot flashes as well as weight gain and fatigue. She felt depressed and anxious and had less energy for her day-to-day responsibilities. I ran some tests, which showed she had dysbiosis, low beneficial bacteria, low SCFAs (specifically butyrate), and high cortisol, suggesting late perimenopause and acute stress. To help support her, we increased her fiber intake slowly, as well as probiotic-rich foods; had her eliminate gluten entirely; added oral progesterone; and suggested breathwork/meditation and gentle yoga. She was feeling significantly better in six weeks.

			Reduced microbial diversity: Reduced diversity is often linked to the Standard American Diet (SAD), excessive antibiotic use, chronic stress, and poor metabolic health. A lack of microbial variety can impair digestion, immunity, and the production of vital compounds like short-chain fatty acids. Decreased levels of beneficial bacteria, such as species of lactobacillus, bifidobacterium, and akkermansia, due to poor diet, stress, antibiotic use, or illness, can lead to impaired digestion, increased gut permeability (leaky gut), nutrient malabsorption, chronic inflammation, and conditions like IBS, obesity, and autoimmune diseases.

			
				Keystone Bacteria

				In the gut microbiome, keystone bacteria are VIPs that are especially important for keeping the gut healthy. While they aren’t the most common bacteria in our gut and are super hard to pronounce, they have a huge influence, ensuring the whole community of bacteria in our gut works well together and thus making sure everything runs like a well-oiled machine. A few of their roles:

				
						
						Produce helpful compounds: Keystone bacteria like Faecalibacterium prausnitzii make substances like butyrate, a type of short-chain fatty acid, important to our gut health.

					

						
						Support other good bacteria: These bacteria create an environment where other helpful bacteria can grow. They’re like the administrative arm of the gut, helping to make sure that good bacteria have what they need to thrive.

					

						
						Protect against bad bacteria: By keeping the gut environment healthy, keystone bacteria make it harder for harmful bacteria to take over. This helps prevent infections and keeps the immune system balanced.

					

				

				Akkermansia muciniphilia, in short, helps maintain the gut lining. This bacterium is receiving a great deal of attention as new research has shown many potential benefits, such as support with endogenous GLP-1 production (which helps control appetite and slows digestion), its influence on SCFA production, and more. It’s particularly important for gut health, as it helps production of mucus in the small intestine, which helps maintain the integrity of the gut lining and prevent the development of leaky gut syndrome. This species has also been shown to have anti-inflammatory properties and promote the production of key metabolites, such as butyrate, which are essential for gut health. Those with healthy levels are at lower risk for obesity, diabetes, and other chronic metabolic health conditions. Low levels of akkermansia are linked to metabolic disorders.

				Faecalibacterium prausnitzii is another keystone species that has been shown to play a critical role in maintaining gut health, by producing anti-inflammatory compounds and promoting the growth of other beneficial bacteria in the gut. It also produces butyrate, which serves as an energy source for colon cells and has anti-inflammatory properties to keep the gut lining strong. It’s one of the most abundant bacteria in healthy people, making up about 5 to 15 percent of the total gut microbiome. Low levels have been linked to IBD, Crohn’s, ulcerative colitis, and other GI disorders.

				Bacteroides fragilis helps maintain the balance of the gut ecosystem by regulating the immune response and producing important metabolites, such as short-chain fatty acids, that are essential for gut health. It produces PSA (polysaccharide A), which promotes a healthy immune system by better controlling inflammation. It plays an important role in T-cell responses, which in turn prevent inflammatory diseases and infections. So low levels or absence of B. fragilis can play a role in those inflammatory bowel diseases like Crohn’s and ulcerative colitis, as well as in leaky gut and even colorectal cancer.

				Lactobacillus species, particularly Lactobacillus reuteri and rhamnosus, produce lactic acid, which lowers the gut’s pH level and inhibits the growth of harmful pathogens. These bacteria are also known for their probiotic properties, enhancing gut health by promoting beneficial microbes, reducing small intestinal hyper-permeability, and supporting a healthy immune response.

				Bifidobacterium species are another important group of bacteria that promote a healthy gut environment, by fermenting dietary fibers and producing SCFAs like acetate, which supports the integrity of that oh-so-tiny small intestinal lining. These bacteria are especially important in infants because of their high nutritional needs as they grow and develop. They continue to support healthy digestion and immune system modulation throughout adulthood; low levels are linked to GI issues and metabolic disorders.

				All this is to say that these keystone bacteria are critical in keeping your gut and immune system in check. If there aren’t enough of them in the gut, it can lead to problems like digestive issues and may lead to diseases like IBD, in which the gut becomes irritated and inflamed. These VIP bacteria are essential for the proper functioning of the gut ecosystem, helping to break down food, produce important nutrients, and regulate the immune response—so it is important to get familiar with them. After all, they are living with you!

			
			Overgrowth of harmful bacteria: Harmful bacteria can outcompete beneficial microbes, resulting in increased levels of toxins and inflammatory compounds that damage the gut lining and disrupt normal gut function. Clostridium difficile (C. difficile), Escherichia coli (E. coli), Staphylococcus aureus, and candida are examples of bacteria that can overgrow and cause inflammation and other digestive issues. Additionally, alterations in the small intestine can lead to

			
			
					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

			

			
			Weight Gain / Weight-Loss Resistance

			
			
					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

			

			What Do Sex Hormones Have to Do with It?

			
			
			
					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

			

			
			Restoring a Healthy Microbiome
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