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			Preface


			For decades, researchers have been searching for a way to cure Alzheimer’s disease, by far the most common cause of age-related mental decline. Despite considerable progress, no miracle remedy has yet been discovered. 


			But we don’t need to sit and wait for a remarkable new drug or vaccine to come along before we start protecting our brains from this devastating disease. The Alzheimer’s Prevention Program offers strategies to help delay symptoms from emerging. The scientific evidence points to prevention as today’s most effective way to defend against Alzheimer’s. If we can stave off the onset of dementia long enough for people never to experience symptoms in their lifetime—that in itself could be considered a cure.


			Genetics accounts for only part of the risk for Alzheimer’s disease, and we now know that lifestyle choices have a tremendous impact. A lifestyle that promotes brain health not only strengthens neurons and postpones mental decline, it also improves memory ability and brain efficiency right away. No matter where you are in your health profile—even if you exercise every day and eat all the right foods to keep your body and brain healthy—this program will still help you feel better and delay Alzheimer’s disease longer. Whether you’re a student, thirty-something, baby boomer, or senior, you will benefit quickly from practicing Alzheimer’s prevention strategies—and you’ll have fun doing it. It’s never too early or too late to start protecting your brain. The Alzheimer’s Prevention Program will show you how to get your brain healthy and do all you can to keep it that way for the rest of your life. 


			Gary Small, M.D., and Gigi Vorgan
Los Angeles, California, January 2012


	

			CHAPTER 1


			Prevention Is Today’s Best Defense


			

				“You can’t turn back the clock, but you can wind it up again.”


				—Bonnie Prudden, pioneer of myotherapy


			


			One evening my wife, Gigi, and I were leaving a restaurant when we spotted a well-known actress sitting at a table in the corner. We immediately recognized her, but we just couldn’t come up with her name. As we walked toward the car, we tried prompting each other with what we could remember—leading men she’d worked with, a couple of her husbands, and that epic movie where she played a queen of England. We both felt so close to coming up with her name, but it just wouldn’t pop into our brains. Finally, Gigi blurted out the actress’s name. I asked how she was able to recall it, and she smugly reminded me that she was seven years younger than I.


			She had a point. Age is the single greatest risk factor for developing memory loss. Most people over 40 begin to notice momentary recall delays and word-finding glitches similar to our tip-of-the-tongue experience at the restaurant. If the frequency of these experiences increases, it can be disconcerting, but it certainly doesn’t mean that Alzheimer’s disease is hovering in a dark corner. However, many of us still harbor a gnawing concern that our memory pauses could signal something more ominous.


			In the U.S. nearly 80 million baby boomers, born between 1946 and 1964, are reaching the age when memory slips become more frequent, and they’re concerned about it. Large-scale surveys show that more than 60 percent of middle-aged and older people have memory complaints, but only one out of five of them discusses these complaints with their doctor. Some may be frightened of what they could find out, or maybe they simply forget to tell.


			Baby boomers are quite aware of the rising tide of Alzheimer’s disease, perhaps the most overwhelming epidemic the world may ever see. Every 70 seconds, another American gets Alzheimer’s disease, and by midcentury, a new case will develop every 30 seconds. Currently, 36 million people worldwide suffer from the disease. By 2050 we can expect 115 million cases of Alzheimer’s, causing tremendous emotional distress and economic hardship.


			The current wave of afflicted patients is already incurring a staggering price. In 2010 the estimated worldwide costs of medical and social care as well as informal care from unpaid family members and others totaled $604 billion. This figure accounts for approximately 1 percent of the world’s gross domestic product. If caring for dementia were done by a company, its annual revenue would exceed that of Walmart.


			The Alzheimer’s Fear Factor


			A friend recently told me that after shopping at a large mall, he couldn’t find his car in the lot. He could’ve sworn he had parked on level B, section 25, but he was obviously losing it. He felt his memory was going—and fast. A security guard drove him around the lot’s several levels looking for his Mercedes, but he still couldn’t find it. My friend started panicking. Maybe he wasn’t just getting Alzheimer’s, maybe he also had a brain tumor—malignant . . . Just then the security guard said they’d had several upscale cars stolen in the last month, many of them Mercedes. My friend almost cried with relief—his car had been stolen! Thank God!


			Most baby boomers are terrified of Alzheimer’s disease. Many have witnessed people in their parents’ generation fall prey to its horrible effects. Some have endured the helplessness and pain of watching someone they love gradually fade away. 


			But today’s proactive boomers don’t plan to sit back and take it. They grew up during the tumultuous ’60s and ’70s and have no qualms about facing a challenge and testing conventional wisdom. As they’ve aged, many baby boomers have embraced the concept that an active lifestyle can keep them feeling healthy and young. They know about the research confirming that the same lifestyle choices that protect the body also protect the mind. Physical exercise, a nutritious diet, mental stimulation, and stress reduction have their greatest impact when people combine these strategies and continue them for several years.


			Taking Control of Your Brain Health


			As these millions of baby boomers approach age 65, when their risk for Alzheimer’s disease begins to accelerate, are they all headed for disaster? Are they facing an inevitable future of mental decline and dementia? The answer is a definitive no. We do have the ability to influence our future brain health, and we are not all destined to experience a precipitous fall into mental fog. Science has shown that genetics, our hereditary predisposition for Alzheimer’s disease, accounts for only part of our risk: Lifestyle choices may have an even greater impact. Therefore, we have more control than we think.


			One of my neighbors mentioned to me that he was amazed by how many Alzheimer’s articles there were in the newspapers these days. He’d read all about these new research findings, yet he was still confused. Should he have a spinal tap or brain PET scan to see if he was going to get the disease? And if the tests turned out positive, what could he do? Could drugs really make a difference? And what about this diet I’d been talking about for protecting the brain; should he crank up his Sudoku level to diabolical? Was jogging a mile every day better than swimming ten laps? He finally confessed that when he does try doing something to protect his brain, he usually doesn’t feel any different and after a few days he gets distracted and stops. And playing those boring computer brain games was worse than shopping with his wife.


			My neighbor is not alone. A lot of people are confused about what all the latest scientific information means and how it applies to their own lives. The Alzheimer’s Prevention Program will clear up much of the confusion and provide an easy-to-follow plan of action to improve memory ability now and optimize your brain health for the future.


			The greatest challenge for people like my neighbor lies in getting started and sticking with a healthy brain lifestyle for the long haul. One thing I’ve learned through my medical practice and research experience in the past three decades is that an effective Alzheimer’s prevention program not only has to begin improving memory and mental acuity quickly, but it also has to be fun and easy to use. When people notice benefits right away, it motivates them to change their behaviors, which then become new healthy habits.


			The Alzheimer’s Prevention Program will spell out exactly what you need to do for your first seven days. In that time, you will see for yourself how easy it is to achieve positive results. The book will also clarify the controversies and conflicting discoveries about Alzheimer’s disease and explain the scientific evidence that shows how we can best defend ourselves against it. 


			What Is Alzheimer’s Disease?


			In 1906 Alois Alzheimer presented the first report of the disease that was later named after him. At a gathering of fellow German psychiatrists, he described a 51-year-old woman who developed confusion, memory loss, and psychotic symptoms that rapidly progressed until she died four years later. Dr. Alzheimer applied chemical stains to brain tissue obtained during her autopsy. When he viewed thin slices of the tissue under the microscope, he could see tiny amyloid plaques and tau tangles—the abnormal waxy protein fragments and twisted fibers that define the disease. These microscopic deposits were scattered throughout her brain, especially in areas that control memory and other mental functions such as language, decision making, and personality.


			Although this discovery was one of the first to connect a specific physical brain abnormality to a mental disorder, the medical community didn’t pay much attention to it for more than fifty years, because Alzheimer’s disease was considered an extremely rare condition afflicting only a few unfortunate middle-aged people with presenile dementia. Doctors believed senility was just a normal part of aging. When people got old enough, they weren’t expected to remember much, and their aging brains atrophied. Scientists showed during autopsy that the brain of an older senile individual had become smaller and had deeper crevices compared with a younger person’s brain, as seen in the Angry, Rusty Brains section.


			In the late 1960s, however, neuropathologists systematically studied these older senile brains after autopsy, using the same chemical dyes that Dr. Alzheimer used. They spotted those same tiny waxy plaques and tangled threads of tau protein in brains of people who had died from the very common senile dementia, a condition that seemed to afflict nearly all seniors if they lived long enough. In fact, the older senile brains were filled with plaques and tangles. Because of these studies, this type of senility was finally termed Alzheimer’s disease.


			After that, an epidemic of Alzheimer’s disease was declared and the world recognized that the senility that grandma and grandpa got when they reached 70 or older was not just a regular part of aging. It was a disease attacking their brain cells—a buildup of sticky proteins that caused neurons to misfire, mucking up their signals. 


			No one knew how to stop the disease’s relentless infiltration throughout the brains of these patients. They did know, however, that amyloid plaques and tau tangles initially emerged from deep structures in the brain’s temporal lobe (beneath the temples) and then spread throughout its outer rim, or cortex, first attacking cells that control short-term memory while long-term memory remained preserved: A patient with mild Alzheimer’s disease may recall her pals from high school but forget what she ate for lunch. As the disease progresses, unfortunately, the patient may not only forget the names of close relatives, but her ability to reason and make sound judgments will begin to slip: She can no longer manage her finances or find her way home from the market. Many patients experience noticeable changes in personality—the core of what defines them as an individual. Sometimes an exaggeration of their preexisting personality traits can be the first sign of brain degeneration.


			I evaluated a successful entrepreneur who had become wealthy through his daring and unusual investment choices. His family eventually brought him to see me because his investment strategies were now losing money and eroding the family fortune, but he wouldn’t take advice from anyone. They also noticed a change in his personality from his usual gregarious and engaging self to someone who had few interpersonal boundaries: He would walk up to strangers on the street and give them financial advice. In fact, during our first meeting, he asked me to go into business with him on a windmill company.


			It turned out that he had a dementia that attacked the frontal and temporal lobes of his brain. He may have had symptoms for years, but while he was making money, nobody questioned his mental capacity even though he often acted strangely. After an extensive medical evaluation, I started him on a medication regimen that brought more control to his frontal lobe, which helped with his executive decision-making problems and volatile personality. Like many of my patients who already have dementia, I was able to combine medical treatments with the Alzheimer’s program lifestyle strategies. Thanks to the medication, his personal relationships improved, which lowered his stress levels and helped him remain organized enough to exercise every day and stay on a healthy brain diet. Although he did pretty well for the next year, eventually his cognitive abilities worsened, and he took his family’s advice and retired. I’ve heard that the windmill company I passed on became a huge success.


			The New Science of Alzheimer’s Prevention


			Most people know that the course of the illness is bleak; however, recent discoveries are encouraging about future treatments. The latest research is also clarifying what is really going on in the brain as it ages, offering us more opportunities to stave off the effects of Alzheimer’s disease for years.


			When I discuss prevention strategies with people, occasionally someone will ask whether there is a proven cure or prevention for Alzheimer’s disease. A recent National Institutes of Health (NIH) consensus panel couldn’t draw firm conclusions regarding the relationship between decreasing risk factors for Alzheimer’s disease and slowing cognitive decline. However, the panel did say that many studies of healthy lifestyle habits—including diet, physical activity, and cognitive engagement—are providing new insights into the prevention of cognitive decline and Alzheimer’s disease.


			I certainly agree with the panel’s call for additional studies to supplement these findings, but since these lifestyle choices help us feel better right away and appear to help prevent several diseases that increase Alzheimer’s risk, why wait? I and many other experts agree: Why not get started on an Alzheimer’s prevention program while we wait for the results of large-scale definitive studies, which could take decades to complete?


			

				TRY THIS!


				To warm up your neural circuits, close your eyes and sign your name as neatly as possible. Check out your penmanship and see if you get better on your second try.


			


			I recently gave a lecture to a group of doctors about how the amyloid plaques and tau tangles of Alzheimer’s disease begin accumulating in our brains as early as our twenties and thirties. I noticed a young woman in the front row squirming in her seat. She jumped up from her chair as soon as the lecture ended and ambushed me with a question about her age-related memory challenges. She was having trouble keeping track of her patients’ conditions and more than occasionally misplaced her car keys and glasses. She had no family history of Alzheimer’s disease, but after hearing my lecture, she felt sure that she was getting it. I asked her if she was under a lot of stress and she laughed. “Trust me, Dr. Small—cardiac surgery is no picnic for a woman. I haven’t had time to do a triathlon for over a year, and I’m turning thirty-four next month.”


			This 34-year-old triathlete/surgeon turned out to be one of what is often called “the worried well”—people who are anxious about nonexistent diagnoses. As I suspected, her worries about having early-onset Alzheimer’s disease symptoms were unfounded, but her stress level was very high, and stress is one of the major causes of forgetfulness. Some people—even doctors—get extremely anxious when they learn that the tiny amyloid plaques and tau tangles that contribute to Alzheimer’s disease can be detected in the brains of healthy people as young as age 30.


			When neuropathologists looked at hundreds of autopsied brains from people who died at various ages, they found only a few scattered plaques and tangles in people who died in their 20s; but in the brains of people who died a decade older, they found more. In fact, the studies revealed a significant correlation between the age of a healthy brain and the number of Alzheimer’s plaques and tangles it contained. Also, the pattern of distribution of these abnormal deposits was consistent with Alois Alzheimer’s early findings indicating that the disease begins in specific memory centers deep within the brain and then spreads to other memory and thinking regions in the brain’s outer rim or cortex.


			Until just the last decade, autopsy studies of the brain were the only way that Alzheimer’s disease could be confirmed. But in 2002, our UCLA research team discovered a new way of using a PET (positron emission tomography) scan of the brain that allowed us to visualize the tiny plaques and tangles of Alzheimer’s disease in living patients for the first time. The same areas showing high concentrations of amyloid plaques and tau tangles at autopsy lit up brightly in our FDDNP (a radioactive tracer) PET scans of patients with the disease.


			Since this initial discovery, we have studied hundreds of people ranging from their 20s to their 90s, and these volunteers and patients all have varying degrees of brain aging and memory decline. Some have moderate to severe Alzheimer’s symptoms, while others show no symptoms at all. Our studies confirmed what pathologists had reported earlier in their autopsy investigations: Plaques and tangles begin to build up in the brain decades before any symptoms of Alzheimer’s emerge. 


			Like the young surgeon who attended my lecture, people often become frightened when they first hear about this discovery. They often don’t want to get a brain scan because they fear that once their brains have plaques and tangles, it’s too late to slow or halt the process. In truth, though, the discovery is tremendously powerful. It offers us the opportunity to identify people at risk very early in the course of their brain aging, so they can begin preventive strategies and lifestyle programs to protect their healthy neurons rather than wait for some possible future treatment that might repair damaged ones. 


			Nearly all of us have some plaques and tangles in our brains, but they don’t begin to affect us until the accumulation reaches a critical threshold—a tipping point when our brains can no longer compensate for the misfiring neurons. Scientists have come up with new terminology to better categorize the degree of brain aging and neural degeneration that affect people at various stages of life, and these categories have been helpful in studying medicines and other interventions in people at risk for dementia or mental impairment that interferes with their daily life.


			Mild Cognitive Impairment: A Transition Phase


			Occasionally, friends get worried about a relative’s memory loss, but the relative becomes defensive or says that’s ridiculous and refuses to come in for an evaluation. Recently Gigi and I went to dinner at the home of her friend, who was concerned that her 82-year-old father, Mel, was getting Alzheimer’s disease. I sat next to him during a two-hour dinner and did an informal assessment. During dinner Mel often repeated himself and sometimes had trouble finding words and recalling details, but he did follow the conversation. He had a pretty good sense of humor and even laughed at some of my lame jokes. There were a few moments when he stared off into space, as if he was either thinking thoughts all his own or no thoughts at all, but those were very brief.


			I chatted with Mel’s wife over coffee, and she told me that he still likes going to the market for her and balances their checkbook just fine. I didn’t think he had Alzheimer’s disease, but he was somewhere on the road to getting it. Now that Mel had met me, he agreed to come in to the office with his wife. They both got started on the Alzheimer’s Prevention Program, and I prescribed Aricept for Mel, an antidementia medicine that sometimes delays the onset of Alzheimer’s disease. Even in your eighties, it’s not too late to begin protecting your brain.


			Dr. Ron Petersen of the Mayo Clinic introduced the term mild cognitive impairment, or MCI, which is often defined as a memory impairment that is similar to what we see in very mild Alzheimer’s disease. MCI patients are still independent and can manage daily functioning, whereas patients with Alzheimer’s dementia need help from others. However, if I tried to teach ten new words to someone with MCI—perhaps said the words slowly several times—that person might remember only three or four of them after a ten-minute pause. He might remember a couple more by practicing some simple memory techniques, but he still probably would not do as well as the average individual in his age group who did not have MCI. Compared to someone who ages normally, people with this kind of MCI have a ten to fifteen times higher risk of developing Alzheimer’s disease each year.


			In the figure below, we can see the trajectory of one patient’s mental decline as he develops Alzheimer’s disease. MCI is a transition phase between normal aging (including middle-age forgetfulness) and the more significant impairment observed in Alzheimer’s dementia.


			

				Mental Function vs. Age
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			Scientists have already begun testing anti-Alzheimer’s medications in people with MCI to see if it’s possible to delay the onset of Alzheimer’s symptoms, but the results have not always been conclusive. One difficulty with the diagnosis of MCI is that as time passes, some patients remain stable, a few improve, and many experience cognitive decline. New brain scanning and biomarker technologies are helping us sort out these subgroups of MCI patients for testing both medications and brain-protective lifestyle strategies. Some of the diagnostic techniques are so sensitive and specific that they can even identify people who are aging normally but may be at higher risk for developing MCI. These methods allow us to look at the underlying biology of the brain so we don’t need to rely completely on standardized paper-and-pencil tests that assess memory and other mental abilities. These new research tools have led many leading scientists throughout the world to redefine Alzheimer’s disease itself.


			Experts have revised the definitions for Alzheimer’s disease to include people who have MCI along with positive PET-scan or spinal-­tap test results for plaques and tangles. So those with MCI and an amyloid-positive biomarker test are now considered to have a mild form of Alzheimer’s disease, and amyloid-positive people with normal aging who merely have small numbers of plaques and tangles in their brains are now considered to have preclinical Alzheimer’s disease. These plaques and tangles build up in the brain of every individual at a different rate depending on lifestyle and genetic predisposition. Does that mean we will all eventually get Alzheimer’s disease if we live long enough? Perhaps so, but many people won’t experience any symptoms until they reach 110 years of age or older, and few people live that long.


			Mme. Jeanne Calment of France was free of Alzheimer’s disease when she died at 122, but what if she had lived to 132 or 140? It’s very possible that her brain would have accumulated enough plaques and tangles to disrupt her memory and thinking. It’s interesting to note that Madame Calment was an astute businesswoman. At age 94, she sold her attractive Arles apartment to a French investor under a contract that allowed her to stay there rent-free for the rest of her life. He died ten years later.


			Genetics: Living by the Code


			Just as we can’t choose our parents, we can’t choose our genetics—although I know people who would very much like to have some say in both those choices. Scientists are working hard in stem cell research, conducting cloning studies and other experiments in an attempt to significantly alter our genetic makeup, but the practical applications from these studies are still a long way off.


			With Alzheimer’s disease, no one knows precisely if or when symptoms will strike during their lifetime. In rare situations, a genetic mutation or error in the DNA of a family causes a cluster of cases in middle-aged relatives. In these uncommon families (less than 3 percent of all patients), genetic testing can determine which half of the relatives will develop the disease early in life. Many members of these families consult with genetic counselors and decide whether they want to be tested for an Alzheimer’s mutation so they can plan for the future. This knowledge, however, affects people in different ways psychologically. For example, one person with an Alzheimer’s genetic mutation may enthusiastically embrace a brain-protective healthy lifestyle to forestall symptoms as long as possible; another might become severely depressed, which can worsen memory loss and accelerate cognitive decline. Occasionally, a relative who tests negative for a genetic mutation may experience survivor guilt and therefore get depressed. 


			More than 99 percent of us don’t have to worry about Alzheimer’s genetic mutations because we don’t have a family history of early-onset Alzheimer’s disease (before age 65). Usually, if Alzheimer’s does strike a family, it tends to affect only a few relatives, late in life.


			One out of every five people in the general population, however, does carry a common genetic variant, or allele, known as APOE-4. This is not a genetic mutation, so it doesn’t actually cause the disease; it is only a variant of a gene that increases an individual’s risk for getting Alzheimer’s disease after age 65, but it is far from a sure thing. People who have the APOE-4 gene may never get Alzheimer’s; conversely, others who don’t carry APOE-4 may get Alzheimer’s disease anyway.


			I participated in a national consensus conference not long after the initial APOE-4 discovery was made. The experts there concluded that doctors should dissuade patients from APOE-4 testing as a diagnostic predictor, because of the potential negative psychological consequences. However, the psychological effects of this genetic knowledge had not been studied systematically, and not all the experts agreed.


			Years later, Dr. Robert Green and colleagues at Boston University finally did do a study addressing this issue. They found that when people received a positive result on their APOE-4 test and understood that it didn’t mean they were surely destined to get the disease, they became no more depressed than people who received negative results. My own UCLA research has shown that many APOE-4 carriers who learn of their genetic risk become the most enthusiastic followers of this Alzheimer’s Prevention Program.


			The bottom line is that our DNA does not tell the whole story. The MacArthur Study of Successful Aging taught us an important lesson: If we define successful aging as physical and mental health, then genetics is responsible for only a third of the formula for how long and how well we live. The other two thirds are nongenetic, and the lifestyle choices we make every day may be the biggest factor in preventing Alzheimer’s disease.


			This became particularly clear when our UCLA group studied several sets of identical twins in their 80s with exactly the same genetic makeup. One twin got Alzheimer’s while the other twin—who had led a healthier life—either never got the disease or else developed symptoms much later in life.


			

				Q: Is it true that people whose mothers had Alzheimer’s disease are at greater risk than if their fathers had it?


				A: Scientists at New York University recently studied the brain scans of unaffected people whose parents had Alzheimer’s. In these adult children, the likelihood of subtle declines in brain function was significantly greater in those whose mothers suffered from the disease than those whose fathers did. The details of how this kind of inheritance occurs and the extent of its effect on an individual’s risk for the disease have not yet been determined.


			
			

			Plaque: Foe or No?


			I think I read maybe one paragraph in my medical school pathology textbook that referred to amyloid plaques and tau tangles. And I recall looking at perhaps one or two slides of an autopsied Alzheimer’s brain showing the deposits. I had no idea that decades later, plaques and tangles would be a hotly debated scientific topic. In 2010 I moderated a panel of Alzheimer’s experts at a national meeting concerning alternatives to the amyloid hypothesis. My e-mail server was filled with correspondence from frustrated scientists who couldn’t get their fringe theories included in the debate.


			When it comes to amyloid plaques and tau tangles and how much they contribute to Alzheimer’s disease, scientists have been engaged in a heated controversy for years. To confirm the diagnosis of the disease, the brain has to have high levels of these abnormal protein deposits, and some researchers are convinced that their gradual accumulation is the primary cause of the disease. Other investigators argue that plaques and tangles are just markers of the disease and not the cause. These scientists see the plaques and tangles as scattered debris of the disease, which they suspect may be caused by some other process, perhaps a misfiring of brain neurons, general inflammation, genetic malfunction, or some other mechanical breakdown. These alternative theories might explain why some of the latest studies of antiplaque treatments have failed. Removing the amyloid plaques from the brain may have as limited an effect on the disease as taking an aspirin for a fever when the patient really needs antibiotics to treat the underlying infection causing the fever.


			In support of the latter argument, researchers have discovered tiny proteins, called oligomers, which are toxic to brain cells. These oligomers are the precursors or building blocks of the insoluble amyloid plaques. If a novel drug were able to clear out the plaques and tangles in a brain, the deposits might simply return because they may be continuously building up from those pesky little oligomers.


			Another possibility is that amyloid buildup is only one aspect of the problem. Since the accumulation of tau tangles in the brain corresponds much more closely to the progression of memory decline, some experts contend that the tau tangles, not the amyloid plaques, should be the main target of new drug development. So far, there haven’t been many drugs in development to eliminate or clear out just the tau tangles.


			Angry, Rusty Brains


			Not long ago I received a 12-page handwritten letter from a schoolteacher in Australia who was convinced that scented shampoo somehow penetrated the blood–brain barrier and was the cause of Alzheimer’s. Another e-mail implicated the diminishing ozone layer’s allowing radiation from outer space to cause neuronal dysfunction and ultimately Alzheimer’s disease. I’m always game to explore a new theory, but I prefer to focus on those based on more substantial science.


			Beyond the plaque and tangle controversy, many controlled studies implicate other brain malfunctions that could lead to dementia. For example, inflammation and oxidation appear to contribute to the progression of Alzheimer’s disease, just as they do in heart disease, diabetes, cancer, and aging itself.
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				YOUNGER HEALTHY BRAIN: A healthy brain shows no sign of inflammation or atrophy.
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				OLDER SENILE BRAIN: The kind of aging and atrophy shown in this brain was formerly believed to be normal, but in fact showed signs of inflammation and decline. 


			


			Inflammation is usually a health-promoting process: It prompts the body to respond to injury and irritation. One might experience inflammation as pain, swelling, redness, and heat, as in arthritis—what some doctors describe as an angry joint. At a cellular level, inflammation can mean that the body is attacking a foreign object, irritation, or infection, which leads the way toward healing a wound or killing off the offending bacterium or virus.


			When scientists looked more closely at the amyloid plaques in Alzheimer’s brains, they discovered evidence of inflammation, including cytokines (very tiny protein molecules that attack foreign material) and activated microglia (minute cells that clean out cellular waste in the central nervous system, ridding it of damaged neurons, plaques, and infectious agents). Inflammation is generally a good thing, signifying that the body is working to heal itself, but sometimes too much of a good thing is not good for us. One theory is that chronic inflammation in the brain destroys neurons. Other studies have found a link between better brain health and medicines, foods, and lifestyle choices that reduce inflammation in the body.


			Oxidation is a process that can be observed in the browning of sliced fruit or the rusting of a bicycle left outdoors. In our bodies, oxidation is necessary for our cells to do their work, but the process results in byproducts known as oxidants or free radicals. Like all the body’s cells, brain cells undergo wear and tear from these free radicals, which can damage the genetic material of otherwise healthy cells. This oxidative stress accelerates nearly all age-related diseases from cancer to cataracts to Alzheimer’s. Eating antioxidant fruits and vegetables to combat oxidation is a critical component of a diet that protects us from Alzheimer’s disease. 


			The Three Most Important Words in Alzheimer’s Prevention


			Most of us know the three most important words in real estate: location, location, location. But how many of us know the three most important words in Alzheimer’s prevention? Timing, timing, timing.


			A particular brain-protective treatment that is effective at one point in time can be less effective if we wait too long to use it. In fact, some therapies may even be harmful if the timing is slightly off. The most effective point in time for using a certain treatment may be years, even decades, before any symptoms of mental decline are noticeable. At later stages, different treatments may be called for.


			An example of how treatment timing can be critical is the use of anti-inflammatory medicines. Many doctors first got interested in the possibility that inflammation might be involved in brain aging when they learned about the results of the Baltimore Longitudinal Study. Nondemented study volunteers who took common anti-inflammatory drugs, including ibuprofen (Motrin) and naproxen (Aleve), for two or more years had a 60 percent lower risk for developing Alzheimer’s disease in the future.


			Although the study included a large number of subjects, it didn’t prove a definitive cause and effect between taking the drugs and defending against Alzheimer’s. To look at that issue more directly, my UCLA research team conducted a double-blind study in middle-aged people with very mild memory complaints when there were relatively few amyloid plaques and tau tangles in their brains. In this NIH-funded study, we compared the anti-inflammatory drug celecoxib (Celebrex) to a placebo and found that people who took the active drug for 18 months had higher brain activity in the frontal lobe, a region controlling memory and complex reasoning. They also had better scores on several memory tests. The placebo group did not show these gains.


			Dr. John Breitner and his coworkers at the University of Washington, however, found that anti-inflammatory treatments can be harmful to the brain when used later in the course of brain aging, when people reach their 70s and begin to experience more severe cognitive symptoms. In fact, in patients with Alzheimer’s dementia—when plaques and tangles are highly concentrated in their brains—these same anti-inflammatory drugs appear to accelerate mental decline. It may be that the drugs control brain inflammation and protect neurons in middle age, but once too many plaques and tangles accumulate in the brain, they somehow damage the neurons. Another issue is the amount of medicine that actually gets into the brain. Once Alzheimer’s disease causes symptoms, the blood–brain barrier (a protective membrane that separates circulating blood from brain cells) starts leaking, so the brain is exposed to greater amounts of the drug, which could be toxic to neurons.


			We don’t have enough information yet about the timing and dosing of anti-inflammatory medicines to make specific recommendations about when and how they might be used to defend against mental decline. I am certainly not suggesting that everyone run out and start popping Motrin as if it were the new Alzheimer’s preventive or cure. These medicines have potentially dangerous side effects, such as elevated blood pressure, possible internal bleeding, and even kidney failure, and our study was too small to definitively prove effectiveness. If you are already taking an anti-inflammatory drug for joint pain or some other illness, it may well be protecting your brain, but before you begin taking a medicine, always discuss the side effects with your doctor.


			A healthy lifestyle that includes physical exercise and good nutrition can reduce inflammation throughout the body and the brain, and it has no detrimental side effects. Of course, you could twist your ankle on a power walk, but when you exercise in moderation and increase your intensity slowly, you become stronger and less likely to incur injuries. The Alzheimer’s prevention physical fitness program combines strengthening exercises, cardiovascular conditioning, and balance and stability training. This approach to exercise will not only protect your brain but also increase your heart health and possibly extend your lifespan.


			

				Q: I have heard that some people have their dental fillings replaced or removed to avoid Alzheimer’s. What’s that about?


				A: For many years people have expressed concern that the mercury and other toxins from dental fillings may get into the blood system and cause damage that contributes to various health problems ranging from chronic fatigue syndrome to Alzheimer’s disease. Several large-scale studies, one including more than 20,000 people, have failed to confirm any significant association between dental fillings and Alzheimer’s disease.


			
			

			The Power of a Strong Defense


			In football the object of the defensive team is to prevent its opponents from scoring. The object of an Alzheimer’s prevention program is to push back the offensive assault of the disease. And just as in football, Alzheimer’s prevention can be very aggressive and may determine the outcome of the game. If your defensive team is tough enough, it may stave off the symptoms of the disease for your lifetime.


			Alzheimer’s disease is one of many age-related illnesses that so far have no permanent cure to eradicate the underlying cause. Like some cancers, diabetes, high cholesterol, and hypertension, it begins in middle age or later, worsens with time, and if left untreated, significantly diminishes one’s quality of life and shortens life expectancy.


			For most age-related illnesses, doctors usually determine an individual’s disease risk or severity using biomarkers: numeric measures including blood pressure, blood cholesterol, or blood sugar. Patients at risk for these illnesses usually remain on treatments for several years with the goal of keeping the disease measure at a low level, which minimizes their future risk for worsening of disease, whether it’s stroke, a heart attack, or diabetes. Occasionally an age-related disease can be completely eradicated or cured, for instance when a surgeon removes an isolated tumor. More often with cancer, a patient receives several treatments (e.g., radiation, chemotherapy, and surgery), and if the cancer does not recur within five years, most doctors consider the patient cured.


			I’m optimistic that we will eventually discover a definitive cure for Alzheimer’s disease that is as effective as an antibiotic for an infection. For now, though, the most promising path is through prevention—protecting a healthy brain rather than trying to reverse neural damage that has already occurred. Considerable scientific evidence points to lifestyle as key to defending our brains from Alzheimer’s disease. Diet, mental and physical exercise, stress reduction, social engagement—these and other strategies not only improve cognitive performance quickly, but they may also delay the onset of dementia for many people. Although some experts have called for additional long-term studies, most baby boomers aren’t willing to sit around and wait 30 years for definitive study results before starting to protect their brains. We already know that many of these lifestyle strategies help maintain heart health, lower the risk for diabetes, and quickly improve memory and cognitive abilities.


			Proactive healthy brain lifestyles offer an opportunity to have a major public health impact. In our UCLA collaboration with the RAND Corporation think tank, we reviewed the most reliable epidemiological studies showing that healthy lifestyle behaviors lower the risk for Alzheimer’s, then calculated how much each behavior may delay the onset of dementia symptoms. From that analysis, we concluded that if everyone in the U.S. adopted just one additional healthy lifestyle habit (perhaps took a brisk walk every other day or ate fish twice a week), within five years we could anticipate one million fewer cases of Alzheimer’s disease than otherwise expected. Additional studies suggest that if we engaged in more than one healthy lifestyle habit we could possibly delay the onset of Alzheimer’s even more. In fact, an estimated six million people expected to develop the disease by 2050 might be spared, and the nation could save nearly $300 billion.


			

				Q: Do women have a greater risk for dementia than men do?


				A: The answer depends on your age and the type of dementia. One of the largest systematic studies to address this question did not find any difference in the incidence of dementia between women and men ages 55 to 90 years. However, after age 90 the incidence of Alzheimer’s disease went down slightly for men but not for women. At any age, men were more likely to develop vascular dementia. The explanation for these differences is not clear, but it relates to both biological factors and lifestyle behaviors such as smoking.


			
			

			How Long May Prevention Forestall Alzheimer’s?


			We can estimate the potential impact of a healthy lifestyle program on our risk for Alzheimer’s disease by looking at previous studies that have demonstrated a connection between lifestyle habits and future risk for the disease. From these results, we can assume that spending time engaged in such habits may delay the onset of symptoms for a certain number of years. A recent study indicated that physical exercise several times a week over a two-year period lowered a person’s future risk for memory decline by 46 percent. Eating antioxidant fruits and vegetables such as blueberries and broccoli for a four-year period reduced dementia risk by 44 percent. People who spend time doing complex mental tasks during midlife decreased their dementia risk by as much as 48 percent.


			My patient Jack W., a 62-year-old foundation president, was glued to his office computer all day, then went home and sat in front of his laptop all evening. Although he was a smart man engaged in an intellectual pursuit, he wasn’t getting any exercise at all. If Jack continued his couch-potato lifestyle—spending all his leisure time munching on chips in front of the computer—then according to his genetic predisposition, he would begin developing dementia symptoms by age 72.


			

				TWO-YEAR DELAY IN ONSET OF SYMPTOMS
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			When I reviewed Jack’s risk factors for dementia with him, he finally turned off the computer and got up from his chair. He started walking with a buddy five mornings a week. Previous studies connecting regular physical exercise with reduced Alzheimer’s risk indicated that if Jack continued his walks for four years, the onset of his dementia symptoms would be delayed until the age of 74, although it could be delayed longer and his dementia symptoms may be milder.
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