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Under the Crust

Many of the texts gathered in this book did not originate as a single, continuous project. Some began as introductory sections to scientific papers, others as essays, blog posts, or fragments of public reflection written over many years. A number of them have been only lightly revised; others have been substantially reworked, recontextualized, or structurally transformed. I have not attempted to draw a strict boundary between what is entirely new and what has existed before in other forms. That distinction, while important in certain institutional contexts, is not essential to the purpose of this book.

This volume was not written to advance a career, secure credentials, or compete for symbolic capital. It emerged instead from the need to tell a coherent story in a different space—one less constrained by academic formats, performance metrics, or algorithmic visibility. Read as a whole, these texts form a self-contained narrative, even if their origins are plural. What matters here is not novelty in isolation, but coherence over time.

We are not built solely from our most recent achievements. Human understanding is cumulative: it is assembled layer by layer, long before professional identities are formalized or metrics imposed. Yet contemporary culture increasingly demands that we behave as if only the last few years count. What came before must be forgotten, archived, or rendered irrelevant. The logic of “publish or perish” has quietly expanded beyond academia into nearly every domain of modern life. Continuous output becomes a moral obligation. Pauses are penalized. Reflection is treated as inefficiency.

In this sense, the book you are holding is also an act of resistance.

For several years, I have worked primarily outside academic publishing, in industrial and applied contexts that are intellectually demanding in different ways. At the same time, the ecosystem of public communication has undergone a radical transformation. The way people seek, consume, and trust information has changed faster than our capacity to adapt to it. Public discourse now resembles a food environment dominated by speed, packaging, and immediate gratification: information must be ready-made, strongly flavored, and instantly consumable. Time for digestion—intellectual or otherwise—has become scarce.

Those who excel in this environment are often highly skilled communicators, but not necessarily careful thinkers. Platforms reward certainty, emotional charge, and narrative clarity, not proportionality or doubt. As a result, parallel “truths” proliferate—truths built less on evidence than on repetition, identity, and rhetorical confidence. In many areas, including food, health, and science, opinions are increasingly assembled from fragments of pseudo-expertise and decontextualized facts.

This is where the essays in this book find their stake.

They are not exercises in nostalgia, nor attempts to recover a lost authority. They are an effort to reconstruct, beneath the crust of digital noise and permanent urgency, a core of scientific and human coherence. In a world where information travels faster than thought, and certainty is manufactured on demand, the fragility of scientific truth becomes one of the defining challenges of our time.

To speak about food safety, institutional opacity, contested technologies, risk assessment, professional ethics, or the construction of public narratives is not merely to illuminate specific domains. It is to defend a form of integrity within an increasingly volatile informational landscape. Bread, milling, fermentation, and processing appear frequently in these pages not because they are exceptional, but because they are ordinary—and precisely for that reason, symbolically powerful. Food is where biology, technology, culture, and trust intersect most intimately.

This book does not seek to persuade or reassure. It was written out of the need to understand what happens to truth when it is extracted from context, sliced thin, seasoned with authority, and served as narrative. We live in an era in which science is invoked more often than ever, yet practiced—understood as method, discipline, and restraint—less and less. Between facts and their explanations now stand stories, simulated expertise, and certainty delivered at high speed.

Bread and the Poison of Narrative is an attempt to look beneath the crust: beneath language, beneath consensus, beneath explanations that are too smooth to resist. It offers no recipes and no solutions. Only the ingredient list.
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Coevolution

Human society could not have been imagined in the absence of certain resources that it discovered, domesticated, and refined over the course of its evolution. Prehistoric man—the hunter perpetually chasing his daily prey—was a prisoner of a destiny that could not allow him to develop beyond the constraints imposed by the environment in which he lived. The emergence of agriculture and the settling of individuals within a clearly defined territory represented the greatest leap in our history. Do not imagine that the Industrial Revolution or the age of information were greater leaps by comparison. In reality, they were smaller steps—perhaps less hesitant—along a road where each movement slightly smooths the path ahead.

Human beings have always relied on a space from which to satisfy their primary needs. Nomadism, however—the constant movement across that space—was a way of life that permitted only extremely strict resource management. It generated no reinvestable value and expressed a lifestyle in which meeting immediate needs was the primary objective. It was a way of life in which the rule of necessity blocked human potential.

The vast majority of the biosphere consists of inedible species, and it is here that we must recognize the full mastery of our ancestors, who were able to select the few plant species that form the basis of today’s diet. Human involvement in the selection and cultivation of certain species effectively turned them into champions in the struggle for survival. One hectare of land cultivated with wheat can provide the annual caloric requirements for seventy-five people—something that same hectare could never achieve if seventy-five individuals were left to survive on whatever resources might naturally be found or develop there over the same period of time. From this perspective, we can understand the true benefits of agriculture in comparison with the hunter-gatherer lifestyle.

There are many opinions that regard the transition from a nomadic, hunter-gatherer way of life to a sedentary, agricultural one as the result of ancestral choices made more or less consciously. In reality, it is far more likely that a form of natural selection also operated on the lifestyles adopted by prehistoric human populations. In a sense, it resembled the competition among today’s socio-political systems: absolute monarchies gave way to constitutional monarchies, which were replaced by republics; centrally planned economies were replaced by market economies, and so on. In practice, the options that ensured greater economic success, community development, and demographic growth survived, while those that consumed resources only to deliver stagnation did not.

Certainly, throughout this primordial history, agricultural populations mixed with hunter-gatherer groups and with populations that wandered between hybrid ways of life, situated at varying distances from these extremes: people who practiced opportunistic agriculture, sowing crops on the most favorable lands, then leaving to hunt for months on end, only to return when those crops were ready to be harvested.

Agriculture emerged in those geographical regions where the diversity of soil and climatic conditions made possible a wide range of plant species from which human populations could select valuable specimens compatible with their needs and expectations. These plants were generally found in close proximity to their centers of origin and were supported by an extensive genetic pool containing a multitude of traits, which allowed for the relatively easy identification and exploitation of those that proved useful.

In the case of wheat, for example, the initial selection had to favor genetic variants that prevented the spontaneous shattering of grains from the ear—variants that had ensured the species’ survival for hundreds of thousands of years. This was followed by the selection of variants that eliminated a series of natural adaptations to climatic unpredictability, such as high levels of germination inhibitors or the strong adhesion of the glumes to the grain. In practice, variants that germinated more rapidly and in higher proportions were favored over those that germinated more slowly or less consistently. Plants requiring a shorter growing period—thus allowing for faster harvests—were likewise preferred.

The fixation of these mutations was facilitated by wheat’s capacity for self-pollination, a process that reduces the risk of losing a trait of interest through recombination with individuals lacking that trait and through Mendelian segregation in subsequent generations [1]. According to archaeological records, the transition from wild wheat to forms bearing the traits described above—improved to a level still in use today—took approximately three to four millennia, with a phase of particularly intense anthropogenic selection between 10,500 and 9,500 BCE [2][3].

Domesticated in the Fertile Crescent, wheat gradually spread across the world: reaching continental Europe via Anatolia and the Balkans around 7000 BCE, Great Britain and Scandinavia around 5000 BCE, and, through Iran and Central Asia, China around 3000 BCE. Wheat was introduced to Central America by the Spanish in 1529, and to Australia by the British in 1788 [4].

The species’ remarkable ability to adapt to such diverse climates and soils appears to be largely due to allopolyploidy. The presence of multiple copies of the same gene means that mutations arising in one copy do not usually have major effects, while interactions among these genes may contribute to the formation of intermediate types with improved environmental adaptability [5]. It is estimated that the number of wheat varieties cultivated worldwide far exceeds 25,000 [4].

The domestication of crop plants anchored our civilization to clearly defined territories. It allowed human beings to evolve mentally, convincing them that careful observation of nature could help them adapt more effectively to it, obtain higher yields, and secure harvests sufficient to ensure a decent livelihood until the next season. The domestication of plants was followed by the domestication of herbivores, through which humans built a way of life in which hunting was replaced by “gathering”—understood here as the slaughter of an animal kept close to the household.

There is ample genetic evidence that the recent history of humanity has resulted in our adaptation to the new ecological conditions we created through the domestication of plants and animals. The domestication of animals and close coexistence with them exposed human populations to zoonotic diseases—brucellosis, Q fever, influenza, measles, and others—that we would likely not have encountered had we remained hunter-gatherers. High population densities allowed these zoonoses to spread rapidly as epidemics, subjecting human populations to genetic pressures that favored individuals carrying resistant genes. In this context, selective pressures have been documented on the TLR1–6–10 gene cluster of bacterial receptors on myeloid cells, as well as on the major histocompatibility complex (MHC) used by human lymphocytes to recognize infections.

Dietary changes exerted similar pressures. The consumption of milk led to the prolonged expression of the lactase gene into adulthood, a situation unique among vertebrates. This is genetically attested: Paleolithic and Mesolithic populations lacked mutations in the LCT gene, whereas such mutations are common in Neolithic populations. Similar evolutionary dynamics have been observed for the SLC22A4 and SH2B3 genes, which influence susceptibility to celiac disease [6].

Humanity is, in many ways, the product of the plants and animals it has domesticated. Its survival to a point where it can now view certain aspects of its own existence with a degree of detachment is the result of these early choices. Humanity will never remain the same if its food resources change. We are taught by nutritionists, chemists, biologists, physicists, and others that our food consists of metabolic building blocks with predetermined destinies: lipids, carbohydrates, and proteins—that, at a fundamental level, the foods we consume are merely different ways of delivering these essential components to the body. In reality, things are not quite so simple.

How many of us could eat the same food indefinitely? And how many would not prefer death to being forced to consume, forever, a paste containing all the nutrients we need? Humans have an emotional attachment to food—one that engages the senses and memory, rooted in social experience and culture. And if we consider relatively recent genetic studies, there even appears to be a degree of genetic determinism underlying our culinary affinities.

The reason we so readily resist even subtle changes to our food—and here I am referring in particular to our reactions to products obtained through new biotechnologies based on genetic manipulation—lies precisely in the relationship food has with history. Had humans not chosen cereals as their primary source of carbon, our history would have been entirely different, and geopolitical realities would be significantly altered. The food resources we selected, developed, and continually improved were those that appeared to hold the greatest potential. History shows that humans did not err in choosing cereals: the benefits derived from their cultivation allowed for the constant generation of surplus, a foundation upon which further development became possible.

Moreover, the profound impact of this choice has never been exhausted. We now live in a time when food resources are being diverted toward the production of renewable energy. We are feeding our own food to our machines.

In this context, it was only natural for humans to develop subtle fixations toward the crops and animals that ensured their survival and growth—fixations that became expressions of inner creativity, intuition, and of everything that available representational techniques did not allow them to articulate directly. Cereals were woven into a system of symbols that constitutes a language in its own right: a history of the inexpressible, deeper than anything humans have managed to put into words—especially since the building blocks of this arcane language were drawn from what they valued most in their universe.

Myths, Anxieties, and Pseudoscience

Agriculture, which anchored humans in physical space, simultaneously released the human spirit into the ether. Agriculture’s dependence on climatic conditions pushed human attention skyward; vegetative cycles were associated with celestial cycles and brought into alignment with them. The death and regeneration of vegetation, together with the cycles of the Sun and the Moon, allowed humans to imagine their own transformations—life after death and personal destiny. The symbolism of wheat became intertwined with these cycles and with human life itself, which is why foods derived from wheat appear at every moment of passage, from birth to death.

The fact that the growing period of wheat is similar in duration to the intrauterine development of the human fetus led the ancient Egyptians to associate wheat and humanity through remarkably insightful proto-scientific intuitions. Hieroglyphic medical literature, for example, draws a connection between pregnancy and a factor that can be detected in urine—a principle we only applied in the twentieth century, when the first pregnancy tests were developed. Several Egyptian medical treatises refer to this idea, including the Carlsberg Papyrus VIII (ca. 1200 BCE), the Kahun Papyrus (dated to around 1800 BCE and considered the oldest known medical text from Egypt; discovered at El-Lahun by Flinders Petrie in 1889), and the Berlin or Brugsch Papyrus (1350–1200 BCE).

The 1995 interpretation of the Kahun Papyrus by the physician and Egyptologist Bardinet shows that cereals were used not only to determine pregnancy, but also to assess the sex of the fetus and the mother’s state of health. The Kahun Papyrus appears to contain the first recorded description of eclampsia in history. According to the text, to determine whether a woman would give birth normally—or, on the contrary, whether the birth would not be normal—she was instructed to moisten two small sacks, one containing barley seeds and the other wheat seeds, with her urine. If both sacks germinated and developed well, the birth would be normal. If only the barley developed well, the fetus would be male; if, conversely, only the wheat developed well, the fetus would be female. If neither barley nor wheat developed properly, the woman would not give birth, or the birth would not be normal.

The biochemical mechanisms underlying modern urine-based pregnancy tests focus on chorionic gonadotropin, a hormone produced by placental tissue. This hormone begins to be synthesized as soon as the fertilized egg implants in the uterine lining, and the amounts produced nearly double every two days until reaching a peak between the sixth and eighth weeks of pregnancy. Its role is to stimulate cell proliferation, including through the induction of progesterone production. Scientific studies have validated the stimulatory effects of human chorionic gonadotropin on plant cell proliferation and differentiation, through mechanisms involving hormonal balance—such as interactions between auxins and cytokinins.

In Italy, particularly in Tuscany, farmers traditionally sprinkle wheat intended for sowing with the urine of pregnant cows in order to enhance its germination capacity. Recent research by plant physiology specialists at the University of Perugia has shown that the urine of pregnant cows contains a powerful promoter of plant root growth.

In 1963, Ghalioungui and colleagues attempted to reproduce the pregnancy test described in the Kahun Papyrus. Their results suggested that the urine of pregnant women does not exert the inhibitory effect on seed germination typically observed with the urine of non-pregnant women. The test yielded positive results in 28 of the 42 pregnant women included in the study (66.67%). In no case, however, was the sex of the fetus successfully predicted using this method [7].

In a test that unfortunately lacked statistical relevance, two Italian archaeologists attempted to recreate the ancient Egyptian pregnancy test by daily sprinkling barley and wheat grains placed in Petri dishes with urine from a cow four months pregnant, a woman two months pregnant, and a male (the negative control). The evaluation of seed germination was carried out by a person who was unaware of the treatments to which the samples had been subjected. According to the results reported by the two archaeologists, neither cow urine nor male urine led to the germination and growth of cereal grains, whereas grains treated with urine from the pregnant woman did germinate and grow [8].

The effect of urine on seed germination capacity was the subject of a more recent study conducted by two researchers from the Czech Republic, also using Petri dishes but with a more complex experimental design that included dilutions. In this case, mung bean (Vigna radiata) was used as the indicator species, and the objective was to diagnose pregnancy in alpacas (Vicugna pacos). Their conclusions were as follows: alpaca urine significantly inhibited seed germination and growth in general, with the inhibitory effect increasing as urine concentration increased. Nevertheless, seeds germinated and grew better in urine from pregnant females than in urine from non-pregnant females [9].

Similar tests using wheat for the early detection of pregnancy in cows were conducted by Indian researchers Krishna and Veena in 2009, as well as by several researchers in Bangladesh in 2014. The results were comparable, confirming that the urine of pregnant females contains a factor that stimulates seed germination and subsequent plant growth.

Hieroglyphic medical literature also contains references to other uses of wheat and wheat-derived products. The Egyptians, for instance, used moldy bread to treat infected wounds two millennia before the discovery of penicillin [10]. Although many modern scholars are skeptical about the therapeutic effectiveness of the amounts of antibiotics that could have been delivered through contact between moldy bread and a wound, this type of treatment has been documented by various authors in other cultures as well. The English pharmacist John Parkington was already promoting the beneficial effects of using mold to treat wounds in the seventeenth century.

Analyses of bone fragments from populations living along the Nile—specifically in Sudanese Nubia, south of Egypt—at the beginning of the Common Era have revealed the presence of high concentrations of tetracyclines (antibiotics produced by Streptomyces species). Some archaeologists have attributed the relatively low incidence of known infectious diseases in these populations to elevated tetracycline levels. The pathway through which these populations acquired such high levels of antibiotics was most likely dietary, with food consisting primarily of wheat, barley, and millet. These cereals were stored in earthen silos that favored contamination with antibiotic-producing microbial species [11][12][13].

The engine of human evolution has been fueled by a mixture of overwhelming fears: hunger, disease, and war. It once seemed that we had been born into a new golden age, with many of these fears nearly overcome. Yet as our childhood and adolescence passed like smoke, humanity’s old fears have come back to life. Once again, our existence is saturated with alarming news of global war, worldwide hunger, and pandemics.

Indeed, we live in a world in which, although hunger has been nearly eradicated, one of the very resources that contributed most to its elimination—wheat—is now fiercely contested, due to its association with a range of health issues grouped under metabolic syndromes. While the diseases that once devastated populations are almost forgotten, vaccines and synthetic pharmaceuticals are themselves increasingly questioned. And finally, although global peace rests on Nash-type equilibria grounded in the nuclear arsenals of the great powers, many critics focus solely on their destructive potential and advocate insistently for their complete abolition. What is happening in Ukraine shows just how vulnerable we would be outside the zero-sum geopolitical games through which nuclear weapons keep major powers in balance, especially in the context of emerging generations of leaders inclined to challenge the classical values of democracy and Western liberalism.

We therefore live in an era of contestation and controversy, within a society in which citizens no longer expect states to guarantee immediate security—food, health, and peace—which have largely been resolved—but rather to ensure abstract needs whose intensity varies from one individual to another: freedom, well-being, and even happiness. If we examine statistics on national happiness levels, we find that highly industrialized states, with enormous per capita gross domestic products, have failed to secure happiness for their populations. Many of these countries show high incidences of metabolic diseases, while debates over revising dietary concepts seem endless and have persisted for decades.

Modern society’s attitude toward food is marked by a profound schizophrenia: traditional foods are challenged, and when their replacement with foods from which the “harmful factor” has been exorcised leads to even more severe health problems, those traditional foods are reevaluated by the nutritionists and dietitians of the next generation. Butter, whole milk, and eggs have all gone through this cycle. Beyond this, the role of dietary supplements is largely overestimated, sometimes even at the expense of traditional foods. In reality, only a small fraction of these supplements have effects that can be supported by comprehensive and indisputable scientific studies. The fusion of dietary supplements with traditional foods into so-called functional foods remains a major wager of the food industry, but I fear that, for most of the claimed effects, it will be a long time before significant studies exist to either confirm or refute them.

A few years ago, wheat, too, became the target of criticism. William Davis’s book Wheat Belly sparked a strong and highly visible controversy in the United States, offering a harsh critique of contemporary cereal-based diets and conveying a radical message regarding the choices consumers should make about wheat-derived foods. The author, who cites and interprets scientific studies conducted on large groups of consumers or on individuals complaining of various ailments, argues that their main health problems—obesity, rheumatoid arthritis, diabetes, a range of neurodegenerative and neurological disorders, as well as cardiovascular and digestive diseases—are the result of excessive consumption of wheat-based products.

Dr. Davis’s position stands in direct opposition to the Dietary Guidelines for Americans, a collection of scientifically grounded recommendations that form the cornerstone of U.S. government policies on consumer education. According to these guidelines, an American should consume six servings of grain-based foods per day, half of them from whole grains and the other half from fortified grains. From the perspective of the U.S. government, wheat underpins a vast array of healthy foods—from breakfast cereals to bread and pasta—foods that provide valuable nutrients for American diets and that have, over time, demonstrated their effectiveness in weight management.

To the accusation that eliminating wheat-based foods deprives the body of a range of essential nutrients, the author responds that this is only true when the space left by wheat products in the diet is filled with unhealthy foods such as sugar, candy, soft drinks, and fast food. By contrast, if the diet is based on vegetables, nuts, meat, eggs, cheese, olives, healthy oils, avocados, and similar foods, no such deficiency arises—even with respect to nutrients that are present in higher quantities in wheat-based products, such as B vitamins, folic acid, iron, zinc, selenium, magnesium, antioxidants, and fiber.

The central dogma of the book starts from the hypothesis that at least some of the population’s metabolic problems are caused by the consumption of highly selected cereals that are, from a genetic standpoint, far removed from the ancestral forms consumed by our forebears in antiquity. We are all familiar with the central paradigm of genetics: one gene equals one protein. Consequently, genetic differences translate into significant differences among the proteins that make up the organisms in question.

In general evolutionary terms, when two species influence one another, they may eventually coevolve—remaining mutually adapted as new genes appear or old ones disappear. In the case of coevolution between humans and the plants they have altered through directed selection, however, the question arises as to whether the human organism has had sufficient time to adapt to the changes it itself has induced.

Wheat breeding has targeted a wide range of traits: from interventions in the plant’s ecological plasticity to enable adaptation to specific soil and climatic conditions, to improvements in natural resistance to diseases and pests, yield per hectare, and bread-making quality (protein content and rheological properties), and even the modulation of the expression of genes that control milling behavior and flour yield (through the synthesis of glycoproteins involved in the cohesion of the grain’s various components) [14]. Each of these new traits translates into at least as many proteins that the immune system must recognize. The differences among wheat proteins may be subtle enough to escape detection by our analytical instruments, yet still significant enough to trigger an immune response. One example—admittedly somewhat removed from the present discussion—of a subtle protein modification capable of triggering cascading pathological processes is the prion, in which the change does not even affect the protein’s chemical structure, but only its conformation.

The author suggests that the core problem of modern wheat stems from the enormous number of genes it has accumulated in its genome. Modern wheat possesses one of the most complex genomes among known life forms: approximately 16 billion base pairs (about 85% of which consist of repetitive DNA and more than 100,000 genes), compared with roughly 3 billion base pairs in humans (20,000–25,000 genes), 2.3 billion in maize, or 420 million in rice.

The earliest wheat varieties brought into cultivation more than 10,000 years ago were diploid forms (einkorn wheat) and tetraploid forms (emmer wheat). On the other hand, cultivated hexaploid wheat forms are not quite as recent as the author implies—although this point is omitted in his argument. Hexaploid varieties began to be cultivated only 1,000–2,000 years after the initial domestication of wheat; thus, the dawn of their cultivation largely coincides with the dawn of wheat agriculture itself.

Moreover, cereal consumption—and wheat consumption in particular—did not begin with cultivation. Numerous archaeological findings show that cereals were consumed, through the gathering and processing of wild forms, more than 14,000 years ago [15]. Archaeological discoveries at Grotta Paglicci suggest that certain cereals, such as oats, were gathered from the natural environment and consumed more than 32,000 years ago [16].

There is evidence pushing the consumption and processing of cereals back to staggering antiquity. Research at the archaeological site of Göbekli Tepe (on the border between Turkey and Syria) has effectively rewritten the history of human nutrition, providing insights into how people ground and prepared cereals long before the adoption of agriculture. Findings suggesting that humans were consuming cereals as far back as 100,000 years ago challenge the claims of so-called paleo diets, which argue that cereals are merely a modern addition to human nutrition and that the human organism is therefore poorly adapted to their consumption [17].

Proponents of these diets often argue, instead, that meat was the primary food of Neolithic humans—an assertion that nevertheless contradicts data from large-scale nutritional studies showing that meat-based diets are not without significant risks. Recent research suggests that human adaptation to starch-rich foods has been genetically shaped. Humans possess around twenty copies of the gene responsible for the synthesis of amylolytic enzymes, whereas chimpanzees have only two.

The growing body of evidence regarding cereal processing in prehistory is reshaping how the beginnings of agriculture are understood. Humans were consuming bread and cereal-based preparations before they began cultivating these plants, and it is reasonable to assume that the need for a constant supply ultimately drove interest in their cultivation. At Göbekli Tepe, cereals were processed on what can be described as an industrial scale, with the local inventory of grinding stones numbering around 10,000.

A German researcher developed image-analysis software capable of distinguishing, based on wear patterns, whether grinding stones were used for coarse milling (suitable for producing gruels or porridges) or fine milling (for obtaining flour used in bread-making). Her conclusion is that the dominant mode of cereal processing at Göbekli Tepe was coarse grinding, aimed at producing gruel or beer. Nevertheless, she notes that the accumulated evidence clearly shows that cereals were part of the daily diet rather than being consumed only occasionally, and that the inhabitants of the region had mastered cereal-processing technologies well beyond an experimental level.

Recent studies suggest that our ability to digest starch—an essential component of carbohydrate-rich foods such as bread—emerged long before the advent of modern agriculture. Early genetic adaptations that allowed us to process starch more efficiently had a significant impact on the evolution of our diet and, implicitly, on our metabolic health.

Research conducted at the University at Buffalo and the Jackson Laboratory [18] has uncovered a fascinating aspect of human history: a copy of the AMY1 gene—responsible for the production of amylase, the enzyme that breaks down starch in the mouth—was duplicated more than 800,000 years ago. This gene played a crucial role in the evolution of our capacity to consume starch-rich foods such as bread and pasta.

Amylase not only aids in starch digestion but also contributes to the characteristic taste of bread. In essence, the more copies of the AMY1 gene an individual has, the more amylase they produce, allowing for more efficient carbohydrate digestion. This adaptation conferred a clear advantage to our ancestors, especially as their diets began to include more starch in response to climatic changes and, later, the development of agriculture.

The researchers analyzed DNA from 68 ancient individuals, including a 45,000-year-old specimen from Siberia, and found that pre-agricultural hunter-gatherers already possessed, on average, between four and eight copies of the AMY1 gene. This suggests that humans were genetically prepared to digest starch-rich foods long before they domesticated plants or developed intensive farming methods. Moreover, these duplicated genes were also found in Neanderthals and Denisovans, indicating that adaptation to a starch-rich diet arose well before our species diverged from these distant relatives.

With the emergence of agriculture approximately 12,000 years ago, human diets became increasingly rich in starch, and duplication of the AMY1 gene continued to play a key role. Studies have shown that as human populations transitioned from hunter-gatherers to farmers, the average number of copies of this gene increased. In Europe, for example, the average AMY1 copy number rose from about four to seven over the past 12,000 years, giving European farmers a clear digestive advantage.

This genetic adaptation was not limited to humans. Domesticated animals that lived alongside us—such as dogs and pigs—also developed higher copy numbers of the AMY1 gene as a result of starch-rich diets associated with close cohabitation with humans.

The discovery of this genetic variation is important not only for understanding human evolution, but also for its implications for present-day health. Our ability to digest starch is not merely a relic of the past; it plays an active role in how we metabolize carbohydrates and maintain metabolic health.

Individuals with a higher number of AMY1 gene copies can digest starch more efficiently, potentially conferring a metabolic advantage. Over time, this advantage contributed to greater reproductive success, leaving a deep genetic imprint on subsequent generations. However, researchers emphasize that while enhanced starch digestion can be beneficial, it must be balanced within a healthy modern diet, as excessive carbohydrate intake can lead to metabolic disorders such as obesity or diabetes.

The conclusions of these studies remind us that our relationship with food—particularly with bread and other starch-rich foods—is far deeper than it might appear at first glance. Our genes have evolved over millennia to enable us to digest these essential foods, helping to explain why so many of us find carbohydrates so irresistible.

Although modern diets often encourage us to reduce carbohydrate intake, it is important to remember that our genes have prepared us to digest—and to enjoy—these foods over hundreds of thousands of years. Perhaps, instead of fighting our genetic instincts, we should focus on maintaining a healthy balance among carbohydrates, proteins, and fats, thereby honoring the evolutionary legacy that brought bread to our tables.

Genetic discoveries related to the AMY1 gene open new avenues for research. Understanding how this gene influences starch digestion and metabolic health could provide valuable insights into combating conditions such as obesity or diabetes. More broadly, these studies invite us to reconsider our relationship with food and to reflect on how our evolutionary past continues to shape our dietary preferences in the present.

A number of ideas circulating widely among nutrition-conscious consumers claim that modern wheat varieties have significant nutritional disadvantages compared to older varieties, as a result of excessive genetic selection focused solely on increasing yield. In reality, wheat breeding has also targeted other essential traits required for successful cultivation, such as resistance to lodging—closely linked to straw length—resistance to diseases and pests, and the adhesion of the glumes to the grain, which is crucial for efficient dehulling.

In wheat, increases in yield per hectare have indeed been achieved primarily through a higher proportion of starch, which accounts for approximately 80% of the grain’s mass, as well as through improvements in the content of proteins involved in bread-making quality. These changes are often claimed to have occurred at the expense of other grain constituents with beneficial health effects, such as dietary fiber, vitamins, and antioxidants.

To test these assumptions, a group of British researchers undertook a comprehensive investigation. They cultivated, in a multi-year experiment, 39 wheat varieties representative of the full genetic diversity of wheat grown in the United Kingdom between 1790 and 2012. In the flours produced from these grains, they analyzed the content of dietary fiber (arabinoxylan and β-glucan), amino acids, carbohydrates and oligosaccharides, arabinogalactan proteins (AGPs), choline, and betaine [19].

The results obtained suggest that, in fact, modern cultivated grains contain approximately one-third more dietary fiber (arabinoxylans) than older varieties. They are also characterized by higher levels of betaine—implicated in lowering blood homocysteine levels and in the prevention of cardiovascular disease—as well as higher levels of carbohydrates and oligosaccharides. The latter have a prebiotic role, stimulating the activity of intestinal microbiota, but are also involved in certain gastrointestinal disorders associated with irritable bowel syndrome (FODMAPs).

The study further indicates that modern grains contain lower amounts of asparagine. Asparagine is the primary precursor of acrylamide, a compound formed during baking for which evidence of carcinogenic potential has emerged over the past two decades. Clearly, the data presented by the British researchers must be supplemented by future studies, but at the very least, they are grounded in field-based research rather than in preconceived ideas or assumptions that serve only the notoriety of individuals at odds with science.

Humans have a tendency to idealize the past. As we reach maturity or old age, we often conclude that the paradise of our lives was childhood, and that the responsible adult we have become is a sad, worry-laden being who has lost touch with the homo ludicus of our early years. Something very similar happens at the level of our species. The virtues of primitive humans, who merely had to gather or hunt, are lamentably absolutized into a philosophy of harmonious communion with nature—a state to which, some argue, we should return if we wish to be happier, healthier, and so on.

Unfortunately, a return to the golden age of human nutrition is no longer possible today, which is why I consider the theories promoted by many detractors of cereals to be of zero sociological value. A “revolution in the kitchen” may indeed be necessary, but conceiving it as a return to a dietary style that characterized the human species thousands of years ago is not a revolution—it is a regression. If we wish to change something, we must do so on the basis of what we already know about the interaction between the human organism and food, while also taking into account our historical realities: demographic growth, the increasing depletion of agricultural resources, and the need for ever-higher crop productivity.

Even our biological realities are different today, even if, from a genetic standpoint, we do not appear vastly different from prehistoric humans. Human evolution has led to the emergence of new modes of response to the interaction between organism and food, such that even if we were to eat like primitive humans, we should not expect this choice to yield major benefits.

A natural direction for the changes we need to make in the kitchen is suggested, for example, by the emergence of functional foods. These integrate a value that primitive humans once accessed when they consumed roots and wild plants into modern products that are far better adapted to our contemporary lifestyles.

The existence of humanity can be reduced to a desperate struggle to avoid the Malthusian crisis. We have managed to do so thanks to increasingly advanced technologies developed in agriculture and the food industry. A return to dietary behaviors characteristic of primitive humans would amount to nothing more than abandoning humanity to the embrace of that very crisis.

“We have observed a dramatic change in the foods we consume and in our lifestyle. Let us look far back into human history. What do we find? That for approximately 99% of the time humans have existed, they were hunter-gatherers. This means they hunted and gathered grasses, roots, fruits, vegetables, seeds—all of them consumed as they were taken from nature, unmodified. In order to obtain food, great effort was required... To hunt, to gather, you had to exert yourself. Physically, yes, but also intellectually. To catch a wild animal, you had to be ingenious, to be smarter than it. Humans are not endowed by nature with claws or brute strength; they are endowed with intelligence, and in this way the brain developed, in part because of this way of life, which was also a biological success. This constituted an extraordinary advantage over other species, allowing humans to develop a very diverse diet. Did you know that primitive humans consumed at least 300 species of plants and animals?” [20]

The primitive human who is so often portrayed as eating “perfectly healthy” food had an average life expectancy of only 18–20 years. Medieval humans—already partially “corrupted” by the allure of urbanized diets—lived, on average, about 33 years. In prehistory, the world’s population numbered only a few million, and by the Middle Ages our species had barely reached 700 million. In the age of food “poisoned” by toxic additives, of hyper-processing and dietary uniformity, average life expectancy has risen to 65–70 years, and the world population has reached 8 billion.

Of course, the development of medicine, public health systems, the spread of democracy, and the emergence of states with legal frameworks built on humanistic values—such as free access to education and the non-discriminatory right to social protection—have played a major role in achieving these outcomes. Yet the development of the food industry cannot be ignored; it has also played a significant part in this transformation.

There is a natural relationship between the time devoted to procuring food and the level of societal development. Primitive humans barely managed to secure the caloric intake required for basal metabolism, and the development of the human brain is strongly correlated with changes in dietary patterns. The achievements of humanity are due precisely to the food surplus created after abandoning the hunter-gatherer strategy.

Anthropological studies suggest that in prehistoric populations, children were weaned around the age of four, a situation driven by the poor quality and insufficient quantity of available food. In practical terms, with a life expectancy of around 20 years, this meant that each family produced, on average, only a single offspring. A modern child, at the same age, is already engaged in structured educational programs, while modern adults are only completing their studies at the age when their ancestors’ lives were already coming to an end. Is this an involution?

We should nevertheless ask ourselves whether we are not judging the shortcomings of the current food system too harshly, or interpreting entirely natural phenomena in an overly reductionist way. Our ancestors ate more diverse, more “natural” foods and were healthier; we eat ultra-processed, uniform foods and are sicker. This is a claim that is, in reality, very difficult to assess. Even if we set aside the lack of statistical inferences capable of supporting such a statement and accept it as a plausible hypothesis, we cannot ignore the fact that our supposedly healthier ancestors died much younger.

Moreover, unlike our ancestors—who represented a relatively narrow population base (about 700 million in the Middle Ages)—today’s population represents a vastly broader one (around 8 billion). At this scale, the same dietary pressures are capable of generating a far wider range of responses. Variability in responses to food is greater precisely because our population is larger, and this has profound evolutionary implications. Here lies the explanation for the emergence of new diseases, unknown in our grandparents’ time. Quite simply, we are the victims of a higher probability that such events will occur because we are more numerous—and in the age of social networks, every deviation from the mean has the chance to become instantly visible.

What we perceive as catastrophic or inherently harmful effects of modern diets on individuals is, in part, the result of this phenomenon, which would likely have occurred even if our food had remained unchanged over the past millennia.

Gluten lies at the very center of the imaginary world of breadmaking. Its story begins in 1665, when Francesco Grimaldi—a Jesuit priest and scholar involved in the study of light—notes in a posthumous manuscript that flour contains a “sticky” substance, to which he gives the Latin name for glue. At the time, no one could have suspected that this marginal observation would, three centuries later, become the focus of intense controversy in nutrition, medicine, and popular culture.

In 1745, Beccari was the first to separate flour into two fractions, one of which was gluten. In 1805, Einhof extracted a proteinaceous substance using alcohol, and in 1820 Taddey divided gluten into two components: one soluble in alcohol—which he named gliadin—and one insoluble component, zymom. Over time, researchers conceptually fragmented this substance into a proliferation of categories, constructing a veritable menagerie of names.

Order finally emerged toward the end of the nineteenth century, when Osborne classified flour proteins into gliadins, glutenins, albumins, globulins, and proteoses. Yet his true contribution lay not in nomenclature, but in the observation that glutenin acts as an elastic backbone, while gliadin confers extensibility. This protein complementarity explains why bread has precisely the texture it does—and why, three centuries after Grimaldi, gluten has come to be simultaneously loved, reviled, and only partially understood.

Celiac disease is an autoimmune disorder triggered by exposure to gluten. Scientists agree that the condition involves a genetic predisposition associated with the HLA-DQ2 or HLA-DQ8 haplotypes. The prevalence of these haplotypes in the general population is approximately 30–40%, whereas celiac disease affects only about 0.5–1.5% of the world’s population. From this, we can conclude that the presence of these haplotypes is necessary but not sufficient for the development of the disease, which is why researchers continue to search for additional factors that may be involved in its onset [21].

Certain populations whose traditional diets did not include wheat show a higher prevalence of celiac disease: for example, nomadic populations from Western Sahara exposed to gluten-containing diets in refugee camps in Algeria (around 5%), or populations in Finland (approximately 2.5%). By contrast, other populations exhibit extremely low prevalence rates, such as those in southeastern Africa, where the HLA-DQ2/DQ8 genes are rare.

Most living organisms are built from the same twenty known amino acids. In gluten, however, two of these—glutamine and proline—are particularly abundant. These amino acids can form structures that resist the complete digestion of gluten proteins in the gastrointestinal tract. As a result, peptide fragments are absorbed at the level of the intestinal mucosa, where they trigger an immune response.

The main mechanisms through which these lesions are produced have been identified, yet the reason why only a subset of genetically predisposed individuals actually develop celiac disease remains unclear. The lesions that arise in the intestinal mucosa often lead to a loss of the intestine’s ability to absorb nutrients, resulting in severe nutritional deficiencies. Long-term untreated celiac disease increases the risk of small-intestinal tumors by more than one hundredfold.

The clinical picture of celiac disease is complex, involving both intestinal symptoms, such as diarrhea, and extraintestinal manifestations, including anemia, dermatitis, or osteoporosis, which can make diagnosis challenging. Some studies have shown that, on average, around 30% of adult patients with celiac disease are affected by one or more additional autoimmune disorders: type 1 diabetes mellitus with insulin deficiency; autoimmune thyroid diseases such as Hashimoto’s thyroiditis or Graves’ disease; rheumatic conditions such as rheumatoid arthritis, scleroderma, or Behçet’s disease; dermatitis herpetiformis with blistering; autoimmune liver diseases; and many others.

Overall, the prevalence of celiac disease has increased over the past sixty years. A study conducted by the Mayo Clinic examined serum samples collected fifty years ago from military recruits, using blood tests for anti–tissue transglutaminase antibodies, and found a prevalence that was 4.5 times lower than in a contemporary reference sample. This corresponded to a prevalence of 0.2% in the historical cohort and 0.9% in the modern cohort.

There is still no fully plausible hypothesis to explain this difference, given that wheat consumption and gluten content have not changed significantly over this fifty-year period. It is therefore likely that additional environmental factors and other components of wheat—such as amylase–trypsin inhibitors (ATIs)—are responsible for the higher rates of celiac disease observed in today’s population [22].

Returning to the critique of Dr. Davis’s book Wheat Belly, the author argues that the U.S. government—through its dietary guidelines on grain consumption—together with the intense genetic transformations to which wheat has been subjected during its use in human nutrition, bears primary responsibility for the deplorable state of health of the American consumer. He views the situation of the grain-processing industry and its supporters as analogous to that of the tobacco industry, which was ultimately forced to pay enormous sums in compensation for the millions of victims generated by cigarette consumption.

This comparison is, of course, strained. Unlike cigarettes, cereals are traditional foods that have been consumed for thousands of years and have formed the foundation of our success as a technological civilization. Their use in human nutrition rests on criteria related to individual consumer choice, and there is no scientifically validated physiological model capable of explaining cereal consumption in terms of any form of addiction they might induce. In fact, the central strength of Dr. Davis’s book lies in its interpretation of statistical studies conducted on large populations—statistics that appear to confirm a correlation between the consumption of wheat-derived products and consumers’ health status.

The use of statistical data derived from large populations in scientific argumentation is a very delicate matter, because the probability that various tested parameters will correlate with one another increases as both the number of parameters tested and the number of measurements increase. In practice, as the number of observations grows, a correlation between two parameters becomes statistically significant at increasingly smaller values of the correlation coefficient (r).

What does it mean for a correlation to be “statistically significant”? It means that the probability (p) that the relationship between the two parameters is due to chance is very small—smaller than a threshold commonly used in scientific research, typically set at 5% (that is, a one-in-twenty chance that the observed relationship is random). Please keep in mind this notion of “statistical significance,” because we will show later that something can be statistically significant and yet entirely irrelevant to reality.

We may arrive at a situation in which measurements carried out on tens of thousands of individuals reveal a statistically significant correlation between the consumption of wheat-based products and schizophrenia, with a correlation coefficient (r) of 0.12. For context, this value of the correlation coefficient would already be considered statistically significant—at the probability threshold mentioned above—even in a sample of only 300 individuals. In large population samples, therefore, the numerical values discussed in terms of “links” or “relationships” between variables can be even smaller.

In practical terms, an r value of 0.12 indicates that only 1.44% of the variation in schizophrenia within the studied group can be explained by variation in the consumption of wheat-based products. And even this conclusion cannot be considered fully valid if the study did not control for all other habits associated with bread consumption that were common within the group—habits that are automatically embedded in the value of the correlation coefficient itself.

But even if we were to accept that this correlation coefficient represents the pure contribution of wheat consumption to schizophrenia, would eliminating wheat-based products be a meaningful measure for reducing the incidence of schizophrenia in society? Clearly not. Doing so would leave 98.56% of the causes of schizophrenia untouched, and such a measure would never lead to any significant improvement in this respect.

In fact, the mere existence of a statistical correlation between measured parameters does not constitute a scientific truth unless it is supported by a rigorous explanation—what is generally understood as a scientific model—in which the interdependencies among the measured parameters can be organized into a logical cause–effect sequence grounded in already validated knowledge. And this is precisely what is missing from much of the literature devoted to demonizing wheat-based diets, including Dr. Davis’s book. What is lacking is a physiological model explaining how structural components of wheat or wheat-derived products reach various biological systems and cause harm.

No one denies the evidence regarding the negative health effects of excessive consumption of bread made from refined white flour. However, most so-called nutrition experts consistently overlook the fact that the majority of food-related physiological effects are functions of quantity. And what does Dr. Davis do with the concept of quantity? He simply ignores it.

Below are two graphs reproduced from his book. According to the author, these graphs refer to data drawn from Dr. Campbell’s China Study and are meant to contradict the study’s central conclusion—namely, that modern metabolic diseases are caused by excessive consumption of animal protein. Dr. Davis suggests instead that the study’s statistics reveal a strong correlation between mortality from coronary heart disease and wheat consumption:

[image: ]

Figure 1. Correlation plots between grain consumption and coronary heart disease mortality (left) and body mass index (right) (adapted after Davis, William, 2012).

So what do we actually observe? The data are not uniformly distributed; in fact, the graphs are skewed. More than three quarters of the data points fall within a range where there is either no correlation between the two variables or the correlation is extremely weak (0–250 grams of wheat, the boxed area). In practical terms, many people die from coronary heart disease or have a high body mass index despite not consuming any wheat-based products at all.

In fact, if we convert 250 grams of wheat into bread in the crudest possible way—by multiplying the amount of wheat by 0.78 (the average extraction rate for a type 650 flour), then adding roughly 55% water to obtain the equivalent of dough, and finally subtracting about 14% to account for mass loss during baking—we arrive at approximately 260 grams of bread per day, or about 95 kilograms per year. This quantity is far above the average bread consumption in Europe, which is approximately 60–65 kilograms per capita per year.

The portion of the graph showing that mortality from heart disease increases with rising consumption of wheat-based products lies in a range of values that extends beyond the amounts typically consumed worldwide. The regression applies to a realm of excess, but the question that arises is this: to what extent does the study, within this realm of excess, discriminate the specific contribution of wheat-based products to cardiac mortality? It is evident that we are dealing with a domain in which heavy consumers of wheat-based products may very well also be heavy consumers of many other factors that can interfere with bread consumption.

All the graphs presented in Dr. Davis’s book follow the same pattern: they are split into two distinct domains, somewhere around the threshold corresponding to a daily wheat consumption of 250 grams. In the case of the graph correlating body mass index with wheat consumption, the situation is similar: most of the data points fall within the zone where there is no correlation between the two variables, and the cluster of points along the y-axis shows that many subjects who consume no wheat at all nevertheless have serious weight problems.

The common-sense conclusion would be that wheat-based products are so ubiquitous in our diets that they inevitably interfere, in statistical analyses, with a multitude of variables related to health status. Their sheer abundance creates statistical traps that must be navigated with great care. Imagine, for instance, correlating water consumption with mortality from cardiovascular disease. If we start from the premise that water intake increases with body weight (physiological water requirements are approximately 30–40 mL/kg body weight/day), and that overweight individuals have a significantly higher risk of myocardial infarction than those of normal weight, what would the graph relating water consumption to cardiovascular mortality look like? Almost certainly, it would be an almost perfect straight line. But would such a strong correlation give us the right to blame water?

In reality, the evidence regarding health risks associated with bread consumption is very weak. For example, a highly comprehensive investigation [24] of the major medical scientific databases using the search term “bread and cancer” reduced the entire body of literature on this topic to just 24 prospective cohort studies involving more than 1.8 million participants.

The results of this meta-analysis contradicted popular theories claiming that bread—particularly white bread—significantly increases cancer risk. Specifically, no statistically significant association was found between bread consumption and overall or site-specific cancer risk. Moreover, whole-grain bread consumption was associated with a significant reduction in colorectal cancer risk and with lower overall cancer mortality, highlighting the potential benefits of whole grains within the context of a healthy diet.

Particular attention was given to acrylamide, a compound classified as “probably carcinogenic” by the IARC, which is present in bread as a result of thermal processing. Although acrylamide is frequently cited as a cause for concern, the authors’ analysis shows that epidemiological evidence linking dietary acrylamide to cancer risk is inconsistent and often insignificant. In the case of whole-grain bread—which contains higher levels of acrylamide compared to white bread—the beneficial effects of dietary fiber, antioxidants, and other bioactive compounds outweigh the hypothetical risks associated with this substance.

Ancient Grains Between Science and Modern Mythology

The excessive use of the term ancient grains is only weakly justified from a scientific standpoint, since these grains are evidently not ancient at all, given that they are cultivated and consumed today. It is equally untrue that they have remained completely untouched by empirical selection, as within the various ancient grain varieties currently cultivated there have been selective pressures that improved certain agronomic or technological traits.

In order to avoid falling into the traps of modern marketing—which is perfectly capable of labeling as ancient grains even local varieties or cultivars developed one or two centuries ago—it is useful to briefly discuss the genetic history of wheat. This history spans more than 500,000 years and is based on mechanisms of spontaneous hybridization between species of the genera Triticum and Aegilops, followed by chromosome duplication processes that led to the emergence of new, self-fertile species.

It should be noted, however, that there is no unified body of literature regarding wheat classification and phylogeny. Much of the existing classification relies on morphological criteria, which some authors consider sufficient, while others do not. Modern molecular genetics techniques are more objective, and it is expected that wheat phylogenetics will reveal relationships between different species that have so far gone unnoticed.

Diploid forms of wheat likely originated from wild einkorn (Triticum urartu), considered the donor of the AA genome and the ancestor of the einkorn varieties cultivated today. Einkorn wheat naturally hybridized with a closely related wild grass, most likely an ancestor of Aegilops speltoides (BB), giving rise to a tetraploid wheat species (AABB), currently represented by wild or cultivated forms of emmer wheat, durum wheat, and Kamut.
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