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Today it is known that the human being is an animal, a mammal from the primates order, Hominoidea superfamily, Hominidae family, Homininae subfamily. According to current science, his appearance is no longer referred to as a privileged creation, but as a simple evolutionary process, similar to those processes that lie at the origins of all the other species on our planet. But, on the other hand, you do not have to be an anthropologist to see that, from some points of view, the human being is a peculiar species, even among those that are very closely related. What makes the human being different from other mammals? Is it the articulated language? The possibility of creating civilizations? Or having a conscience?

Although human language has a series of peculiarities, communication appears in many species of animals, some of them having developed complex “language”, as is, for example, the case of dolphins. Other living beings which, from a phylogenetic point of view, are very different from humans, like some species of insects, also have social systems that are extremely complex.

Consciousness presupposes long term projections of one’s own actions and of external events. According to current science, animals do not make long term plans. Studies on several species of primates show that they signal the presence of danger, having different signals for different predatory animals or types of aggression from other members of the species, but they are not capable of communicating about a possible flood, nor they can tell about the fire which took place three years ago. Darwinian common wisdom may say that they do not do it because they do not need it (but then the question becomes: why would we?). They can adapt to their environment without it. Generally, the same Darwinian paradigm claims that animals do not do anything which does not lead to their immediate survival or to an increase in fitness, meaning survival of the species through viable descendants. Migrations and food supplies storage, which seem to be long term investments, join the same category of useful behaviors for the species. But you cannot train a seal by promising a private pension of fish after ten years of working at the circus.

An essential feature of human beings is that they do things which they apparently do not need for survival or for increasing their fitness, they often act deliberately against their own survival or against that of the species. The human being has a veritable record of such strange behaviors which intrigue sociobiologists, who cannot explain their origin or utility. According to the principles of sociobiology, any innate behavior has perpetuated because it is presently useful for the species, or it was at some point, in the past. The extreme destructive action against members of the same species, ritual human sacrifices, contraception, and even what is called selflessness are only some of these behaviors. After two world wars and forty years of cold war in which the human species has endangered its own existence every second through its own actions, the applicability to the human species of the principles of sociobiology is questionable. How many actions that are really necessary for the immediate survival or for the increase of the fitness do we participate in every day? Indeed, it may seem that with the advent of humans we witness the appearance of genuine selfishness, and that on a grand scale. Another defining characteristic of humans, often to their own detriment, is indulgence. We procure food and we consume it, many times in excess though, we avert accidents involving automobiles, domestic devices or industrial equipments that we ourselves invented and invest a lot of time and effort to be able to use, we endure physical tortures in gyms or cosmetic salons in order to increase our chance of having safe sex. All this can be explained through our craving for comfort and pleasure. But chasing after money, which involves a huge chain of conditionings that any other animal would find unacceptable, is also a part of every day life. Felines and other predatory animals, who have complex food-related behaviors in which the distance in time and actions between the start of the hunt and the consumption of the prey is considerable, have rewarding systems for every stage of those behaviors. The intense reward can explain some of the strange human behaviors, but sometimes the reward, or the big reward often expected by humans, is somewhere in the remote future, which is often uncertain.

"Exaggeration" may be defined as a quality of almost every human action, from nourishment, drug consumption, sex, accumulation of capital, to sport and intellectual effort. What would be the evolutionary role of obtaining big fortunes? Is there a positive correlation between the size of the fortune of a person and the number of offspring? Of course, the descendants of an Indian peasant have smaller chances of survival than those of an American engineer, but what is the difference between someone who has ten million dollars and someone who has hundreds of millions? Is there a difference between the number of descendants of a man or woman who has had two sexual partners and the number of descendants of another person of the same sex who has had 20 or more partners? Monogamous women in Islamic societies have, on average, more descendants than the “femmes fatales” of occidental societies.  

Exaggeration, behavioral investments that are apparently useless for the individual or the species, are not a consequence of technological alienation, as it may appear at first sight. People in the past did not partake in actions that are apparently useless from the biological point of view, not because they did not want to, but because they could not. The only thing technology did was to fulfill some of their dreams, that they already had beforehand. We have reasons to believe that ancient Greeks would have easily accepted our way of life, if we only consider their opinion on physical labour, which was considered shameful, suitable only for slaves. They would have had enough Icars that were ready to study for 20 years in order to be able to fly a plane. On the contrary, the tendency to make too many useless investments had already become a problem in Antiquity. It was not a 21st century European who invented the saying “carpe diem”.

It is true that there existed and there still exist some societies that are more “economical” and have tried to limit their consumption and passions. But those societies, which often represent revelations for anthropologists and ethnologists, have very small chances of representing a missing and uncorrupted link in the evolution of human society. The difference between contemporary humans and them does not reside in doing or not doing useless things, but only in the manner in which those things are directed. It is true that there are primitive societies with great concern for nature, societies that discourage sexual promiscuity and even societies with a pacifist ideal. But these societies, in order to attain their ideals, have created cultural tricks to discourage some “wrong” behaviors on the part of their members. In the pacifist societies, which have also known war, there are so many rituals to perform in order to reach the belligerent state, which represent as many chances of reconciliation, that the probability of a new war is greatly diminished. All societies, ours included, have created cultural means to control some useless behaviors and guide others.

In conclusion, what differentiates the human being from other animals is his/her natural, inborn tendency of doing things useless for his/her survival and the survival of the species. Humans seem to defy the Darwinian principle of the trait’s utility. They have “useless” traits and “useless” behaviors. Perhaps sociobiology could explain more human actions if it took into account this aspect, and simply propose that some behaviors may be secondary effects of adaptation strategies. The darwinian model always offers the simple solution, given by a mysterious advantage in terms of survival and increase in fitness. When I started writing this book, I set out to seek alternative explanations for weird human traits, not only behavioral. And the final results may be very surprising and able to open new and exciting scientific paths to understanding biology.  

Although studied with the help of statistics, which works with a large mass of individuals and global phenomena, the history of society, as well as the history of a species (namely its evolution), sometimes depend on obscure details. In what follows we will try to launch a new hypothesis based on a possible connection between details such as these, namely the low survival needs of the human being (as related to the environment) in comparison with those of other mammals, on one hand, and the bizarre behavior and other human biological particularities, on the other hand. Hoping that the data and suppositions presented herein will contribute to the progress of science, we will also try to learn what started this unique evolutionary process which we call human evolution. This book tries to answer the age-old question – “who are we, where do we come from, where are we headed?”

When trying to explain a mysterious biological process, a virologist will involve a virus, an environmentalist will appeal to climatic modifications, and a biochemist... an enzyme. This book is written by a biochemist, and it reflects a biochemist’s perspective on human evolution, one of the many facets of biological reality.
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1. Tracks of starvation in the biology of the human being
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•   

What does define the human being?

In evolutionary terms it can be said that the human being is the species that best “understood” that it is easier to change the environment than changing yourself. The only defining feature of the human species, which the present anthropology admits without any reservation, is the adaptation to environment especially through culture. If by culture we consider the discovery of the tool named articulated language as well, then the human being is a speaking primate. Any present anthropologist admits that, although it is a tropical animal at its origin, the human species occupied all the climate areas on our planet, exactly because of this capability to adapt through culture. The biological adaptation to environments with extreme temperatures, very high or very low, is reduced in humans, affecting few characters. For example resistance to cold of an Eskimo’s teguments is not significantly different from that of a Bantu African. And an African American, Matthew Henson, was engaged in the first expedition which is considered to have conquered the North Pole (1909).

If the chimpanzee is a species adapted to arboreal life, his cousin, Homo sapiens had to do only a “minor” adaptation jump towards adaptation through culture. In these conditions the human being is not just an intelligent species, but a cultural one. Then a more correct name of our species would be Homo culturalis, in stead of  Homo sapiens.

Admitting that the human being does not exist outside the culture on one hand, and that culture is the exclusive prerogative of the human being on the other hand, then the human being appeared when culture appeared. So the disputed notion of monkey-human would lose its content. The fossil species of homininae near to which tools were discovered or about which we have data that suggest that they were capable of creating such material values, might be considered human species. The others, that are dependent on nature to adapt, cannot be considered human beings regardless of the size of the skull, the position of the body, the bipedal walk, and any other features apparently human.

But the problem is that lately we hear more and more about the animal culture. The present primates (not only apes) are capable of using tools when they have them near at hand, or even creating them in a transitory manner, but they are not dependent on tools in order to adapt. So the difference of adaptation through culture between human and primates is more a gradual difference than a discontinuous one.

Another feature specific to human being, proposed by many authors, is the symbolic and implicitly abstract thinking. According to the present science this feature was not the “purpose” of the evolution, it appeared accidentally like others, and because it was useful it was kept. Also the human being has an internal universe, an artificial inside world. The artificial external world created by Homo sapiens through culture has a correspondent inside which probably preceded it. This is why we propose as a defining criterion of the humanity the performance of actions which are apparently useless for the immediate survival or for the increase of fitness, namely the survival through descendants. The artistically or equivalent manifestations are examples of such actions apparently useless, which have importance only for the internal universe.

Among biological features which differentiate human from chimpanzee, Pan troglodytes or from pygmy chimpanzee, Pan paniscus, its closest relatives, it should exist clues of the possible adaptation strategy involved in human evolution. Separation of the morphological and maybe physiological features, which are different in humans compared with these primates and which might be relevant indeed for human evolution, from the irrelevant features is much more difficult. What I mean is that it is difficult to distinguish in human evolution chance from adaptation.

If we take a look at human and chimpanzee, Pan troglodytes, at a first glance there are some similarities but also some obvious differences. The evident erect position and the bipedal walking are the first striking differences. Then we observe the lack of abundant hair on human’s body, more exactly the existence of a lot more thin and frail hair. The human silhouette is also frailer because of some long and thin bones and a more reduced muscular mass. The muscular increase reflects upon the muscular force, in chimpanzee is 4-5 times bigger than the human force (Larson et al., 1986). The proportion between the length of the superior members and the inferior ones is different at the two species, to the advantage of the superior members of the chimpanzee and the inferior ones at the human being (Schultz, 1969). Also the proportion between members regarding the robustness of bones and the development of musculature is reversed to the advantage of the inferior members at human and the superior ones in chimpanzee, which are also used for walking (Larson et al., 1986). The big toe is opposable in chimpanzee. Important differences are also in cranial bones, the reduction of prognathism in the way of orthognathism and the shape of the frontal bone are so visible. The basis of the skull, especially the position of the great foramen, the orifice which lodges the inferior structures of the central nervous system, presents some differences in these species, regarding the adaptation to bipedal walking (Lewina, 2005).

The human brain‘s volume is three times bigger than the brain of a chimpanzee, with an important development of the neocortex. The development of certain areas is also different in the two species. In humans, the temporal and parietal lobes registered an important relative growth (Lewinb, 2005).

If we go lower, the phonic apparatus presents differences others than the differences of the face skeleton and the dentition, we mention the position of the hyoid bone, defining for the possibility of using articulated language. The larynx is situated lower in humans, especially in adults.  Furthermore, the digestive apparatus presents certain differences, considering the diet which is somehow different for the two species. If the chimpanzee is mainly frugivorous, meat is rare in its diet, Homo sapiens is omnivore, he consumes easily vegetables, fruits, but also meat. This is why the human digestive apparatus contains more proteolytic enzymes  and has a superior activity. The digestive tube has an inferior length in humans, the thin intestine representing approximately 60% from what it is supposed to be at a primate of such dimensions (Gibbons, 1998).

Finally, we stop at the reproducing system. The human being holds a record in reproducing: it is the mammal with the most reduced fertility, but probably with the most intense sexual activity. Moreover, the female can be inseminated all over the year, and the signs of fertility are not necessarily obvious. The human female lost the heats but won the specific, male type orgasm.

The environment created the human being

Which could be the features to define the human species? Which could be the candidate genes involved in the human evolution process? First of all, what are those environment factors which led to the unique adaptation that we call human evolution?

If we accept the evolution, we accept that the environment “creates” in fact every living being, more precisely its unique solutions of adaptation to the environment. From our point of view, the giraffe is defined by its long neck, but from the viewpoint of the giraffe, the food it consumes, namely the leaves of the trees, the way it defends itself from predatory animals, and manages other survival issues. Why would the human being be an exception from the rule applied to other animals?

To all these questions we try to answer taking into account a metabolic feature this time, which differentiates the human from his closest relative, the chimpanzee: „administration“ of the energetic resources of the organism.

Many people say that they are content with little. But in fact, from the power consumption point of view, all the people are content with so little. In fact they consume a very small quantity of food. The daily quantity of food consumed by another mammal, the rat, represents 5-10% from the body mass. For a 70 kg man, this represents a daily consumption of 3,5-7 kg of food . A reason for the difference is that the food consume by humans is partly digested by cooking and other processes.

The food necessities of the human being are smaller than the necessities of other primates. The chimpanzees eat two thirds of the time, the gorillas are also occupied with eating most of the time. Homo sapiens eats with pauses, like predatory animals, and his stomach is often empty. In herbivorous animals for example, this never happens.

Animals consume food for energy. The metabolic processes in living bodies produce heat, which is transmitted in the environment as thermal radiation. The basis metabolic rate is the rate of heat the body generates when resting, and in ideal temperature and humidity conditions. The metabolic rate is expressed in watt in SI (energy unit/time unit), but can also be expressed in other units.  

The following table presents the metabolic rate of several species of animals (West and Brown, 2004).

	
Animall


	
Mass (kg)


	
Metabolic rate  (watt)



	
pigeon


	
0,16


	
0,97



	
rat


	
0,26


	
1,45



	
dove


	
0,30


	
1,55



	
hen


	
2,0


	
4,8



	
dog(female)


	
11


	
14,5



	
dog(male)


	
16


	
20



	
sheep


	
45


	
50



	
woman


	
60


	
68



	
man


	
70


	
87



	
cow


	
400


	
266



	
bull


	
680


	
411




Big animals generally have a bigger metabolic rate, but related to the mass unit, it is usually smaller than the rate of small animals. If we look carefully, the human’s metabolic rate is very close to the rate of a sheep. And from the mass point of view, human is similar to a big sheep. But unlike a big sheep, the human being has a huge brain, a high energy organ, which consumes when resting 20-25% from the energy of the entire organism. The brain of a new-born child is even greedier, consuming  60% of the received energy (Gibbons, 1998). Comparatively, the brain of a sheep is five times smaller than an average human brain. The chimpanzee has a specific metabolic rate measured indirectly through the resting oxygen consumption per kg (ml O2/kg corp, per hour) very similar with the human being (220 vs. 210), but slightly bigger (Martin and Palumbi, 1993). But the human brain is three times bigger than the brain of a chimpanzee with human dimensions.

From these data we can conclude that if the human being did not have such a big brain, he would consume much less energy than another mammal of his size. Even in these cases we can consider that the human has a very high “efficiency”, because he can maintain a huge brain, without increasing his basis metabolism, like other mammals. There is a relationship between the size of the brain and the size of the body, which is not applied to the humans, the human’s brain being too big for the body (Lewinc, 2005).

But what if things are exactly different? What if there was first the performance of reduced energy necessities of the entire body, therefore of a reduced basal metabolism, and then the appearance of a huge brain? The hormones that are normally secreted in inanition lower the basal metabolism. Such hormones are very important in inanition conditions, the thyroid hormones influence the basal metabolism of all tissues, with one exception- the brain (Lehningera, 1987). In humans, the thyroid hormones have a lower level compared to the chimpanzee, triiodothyronine T3 is reduced with 60%, thyroxin T4  with 30%, and transthyretin, a protein which binds thyroid hormones, is twice bigger in chimpanzee in the plasma and the cerebrospinal liquid (Finch & Stanford, 2004).

In fact there were hypotheses which tried to explain the extraordinary growth of the human brain based on the reduction of the intestine (Gibbons, 1998) or of other internal organs, such as the adrenal gland (Joffe, 1999) during the ontogenetic development. But other organs and tissues could also contribute indirectly to the brain development through the reduction of their dimensions and consumption.

The physiology of an energetic modesty

For a designer, the human being seems to be specially created to consume little. Otherwise birds can be an example of animals designed for performance. At these species the muscular mass, apparently very reduced, is capable of developing a huge force on the length (the muscles develop force through contraction). Men’s dream to fly would have never been fulfilled with some wings attached along the arms, as in Renaissance drawings. What would have stopped Icar from flying was not the material with which the wings were attached to the arms, but his own biological limits. The muscles are big consumers of energy, muscular contraction being a high energy consumer. In these conditions the reduction of muscular mass decreases the energy consumption. This solution is applied with favorable results by a species of sloth (Bradypus torquatus), a kind of arboreal mammals which live in South America. The muscular mass of the sloth is very reduced, which makes its movement on the ground very difficult (it almost drags), but its energy consumption is reduced with approximately 40%. The sloth is a kind of animal adapted to consuming little food and with reduced energy content. This is why all the process, from movement until metabolism, are in slow motion.  

On the other hand, in comparison with other species, the human being has a muscular mass too big for the force he has. Let us think what the ostrich, a bipedal animal, bigger than a human, and a race champion can do with the legs muscles. What does the ostrich leg look like in comparison with the human one?

We come back to the comparison with the chimpanzee, a kindred animal, which has a muscular force considered up to 5 times bigger than the human force (in fact is about 2 times bigger). Even in the pigmy chimpanzee, bonobo (Pan paniscus), the muscles develops a higher specific force (force per unit of cross-sectional area) as suggested by the vertical jumping performance (Scholz et al., 2006). Proportionally, the human being does not have a much smaller muscular mass. Probably the oversized muscles of humans have an adaptation role. Generally, besides the role of producing energy as mechanical work, the muscles have also the role of generating heat. This can be well observed when we tremble. Muscles deposit the biggest quantity of glycogen of all the tissues. The glycogen is a molecule which stores a big quantity of energy. The intense and long physical effort, like pulling up weights, increases the quantity of glycogen in muscles. The increase of glycogen in muscles is an important goal that we pursue when we go to fitness houses. For this purpose trainers recommend the alternation of periods with small glucides consumption with period when they exist in the diet in bigger quantities.

The idea is that human muscles have a big availability of depositing glycogen and a smaller capability of producing strong fibers, necessary for a superior force. With suitable efforts we can increase several times our muscular mass in a relatively short time. But the muscular force does not grow so much. If birds had this “talent” they would come back unrecognizable after the migration period. In fact there are different types of muscle fibers, specialized for different activities, with different ability to synthesize glycogen. We compare the muscles with similar functions.

In these conditions, the metabolism of human muscles would represent an adaptation for increasing the “efficiency”. The glycogen in muscles is an energy source. Although it cannot be mobilized as quickly as the glycogen in the liver and it is directly used only by muscles, for their own contraction, the glycogen in muscles is superior quantitatively to the one in liver. Glycogen represents 1% from the mass of the muscular tissue, but it binds ions and water, which leads to the growth of the muscular mass after physical effort. Human muscles seem better adapted as energetic material depositary than as a power source.

But in comparison with the chimpanzee the human has one more difference in the development of a tissue. If the chimpanzee has a superior muscular tissue, the human being excels it in the size of the adipose tissue. The fat represents 5% from the weight of the chimpanzee, which is incomparable with the proportion of the most slender men, athletes. Many hypotheses appeared in order to explain the thickness of the human adipose tissue. According to one of them, the adipose tissue more substantial at the human being than at any terrestrial animal would be useful to new-born children who are underdeveloped. The child is prematurely born 17 months earlier and he needs warmth (Mayra, 2004).

In the late ‘60s a theory appeared which tried to explain, among others, the cause of the superior thickness of the human adipose layer. This is about the theory of the human aquatic origin, whose author, Sir Alister Hardy, a marine biologist, was sustained by Elaine Morgan, the author of several books with this theme. This theory said that the human’s ancestors, after detaching from the branch which led to the appearance of the chimpanzee, lived like semi-aquatic animals for a certain period of time (Morris, 1967). The arguments of this theory were represented by the presence of some unique features of the human being in comparison with the kindred primates, but in common with aquatic mammals, like dolphins and whales. The dimension of the human adipose layer is one of those arguments. The human being is the fattest primate. The human adipose layer contains ten times more cells than it is normal for a mammal of this size. There are also fat primates, even obese in captivity, and the number of adipose cells can grow very much in these species. The size of human’s adipose layer is similar to the size of the fattest individuals from other kindred species. The mammals which tend to put on weight are those that hibernate and the aquatic ones. Human keeps its adipose layer constant all over the year, like aquatic mammals and unlike the terrestrial ones which hibernate and whose adipose layer varies seasonally.

Also, human doesn’t hibernate. It is said that many of the mammals hibernate, but in fact they pseudo-hibernate. Hibernation is controlled hypothermia, so it involves the decrease of the body temperature. Bear, gold hamster (Microcetus auratus) pseudo-hibernates. Until recently it was considered that tropical animals, so also primates, don’t hibernate. Yet, there is a primate, a small lemur (Cheirogaleus medius) who hibernates, varying in temperature with 20º C (Dausmann et al., 2004). But in Madagascar the temperature can reach 30º C during the winter, so, as the authors of the study suggest, the hibernation for this mammal is useful for the avoidance of the drought, which occurs during the winter, not during the coolness. But drought is associated in these areas also to food dearth, not only to water death. Other small-sized lemurs from this area, for example the mouse lemur (Microcebus murinus), don’t hibernate and in the droughty season becomes inactive, a similar state to hibernation (torpidity), which can reach 176 days per year. Before the droughty season begins, the mouse lemur accumulates large quantities of fat around the tail and the posterior members, fat which can reach 35% from the body weight of about 80 – 100 g. The lemur who hibernates (Cheirogaleus medius) uses the same fattening strategy around the tail before the tropical “winter” begins (the data about these primates are from the Duke University).

Hibernation, torpidity, aestivation, and other periods when the organism functions from breathing to cardiac rhythm and metabolism become slower, are strategies for the reduction of the energy consumption in the periods when the resources are precarious. Even though they are not always associated to a marked and long lasting decrease of the body temperature, at least in mammals, they are associated to an increase of the adipose storage. Bear fatten a lot in autumn, and its survivor during the winter depends on the thickness of the adipose layer. Another mammal who does not hibernate or pseudo-hibernate is the pig, the adipose layer of whom can reach impressive dimensions. Some carnivorous animals have also moderate fattening tendencies. The increase of the adipose layer of the terrestrial mammals seems to be related to crossing some difficult periods from the resources point of view.

In conclusion, the big thickness of the adipose layer would be itself an adaptation to a reduced energetic consumption. Anyone who tried to lose weight knows how much energy is accumulated in the adipose tissue. According to some estimation, human can live several weeks without food, only at the expense of the fat reserves.

When did this feature appear in humans? Loren Cordain, teacher at the Colorado University, considers that the arisen tendency of human to depose fat in the likeness of subcutaneous reserves comes from Paleolithic (the Old Stone Age, until about 10000 years ago), from the age when it was considered that humans were hunters and gatherers (Cordain, 2002). At that age we can talk about modern humans, about individuals with the same genes as the nowadays Homo sapiens. Because of the lack of chase, our ancestors, who managed to spend the accumulated reserves more time for one copious lunch, were in advantage to the ones who were not able to create adipose reserves. And because evolution is acting sometimes like a boomerang, this is the reason why there are so many obese people nowadays.

Here we must give some explanations. First, for most of the nowadays populations of hunters and gatherers, the greatest part of the food, from the quantitative point of view (65-70%), consisted of vegetables, roots, fruits, nuts (Eaton et al., 1996). Meat is a delicacy. Because roots, fruits were traceable, so that to ensure the survival. Secondly, it seems that the pattern of the hunters-gatherers societies emerged after the Paleolithic, being rather parallel to the pattern of the farmers’ society than precursor, says Robert Foley from Cambridge University (Foley, 1988).

Then the Paleolithic, at least the period we are referring to, though the lack of resources would have been present, is not considered one of the blackest periods from the humanity’s history. At least this is suggested by the archaeological evidence, which indicates that only at the end of this period, skeletons of humans who could have had nutritional problems appear (Lewin, 2005).

Subsequent ages, some very close to us, tested more the resistance to starvation of the human body. If there was a phenomenon which determined adaptive modifications in the way of increasing the adipose weight, then this acted before the Superior Paleolithic (40000-10000 years), maybe even before the Paleolithic, which begins about 2,6 millions years ago, together with the first discovered stone tools.

Nowadays we usually see a phenomenon which could explain the difference of proportion between the muscular and adipose tissue in human and the most related primates. The problem of those who used to be on diet, more or less scientific, is that they become fatter and more disgraceful than at the beginning. Their muscular tissue, if the proteins intake is insufficient, can be also reduced while being on diet, it is true, together with the adipose tissue. But if the subject starts all over again to eat like at the beginning of the diet, the adipose tissue will restore easily, unlike the muscular one.

Maybe this phenomenon takes also place in the starvation which is lasting a long time. The adipose tissue is more economical than the muscular one. For the maintenance of one kg of adipose tissue, about 6 calories are wasted daily, while for one kg of muscular tissue 150-300 calories are necessary. On hard conditions, a big amount of adipose tissue, to the prejudice of the muscular one, seems advantageous.

The ecology of an energetic modesty

If human was adjusted to a reduced energetic consumption, as some biological traits suggest, its omnivore diet, which includes meat in a great proportion, would be in contradiction with this idea. Human is placed in the big-sized primates’ category. The predictions of the studies on primates (Richard, 1985) show that, from the energetic point of view, human should consume vegetal food, meaning to be frugivorous or even folivorous. Microcebus murinus, mouse lemur, the small lemur who lives in the seaside areas from Madagascar, is the primate with the highest metabolic rate per body mass unit. Small animals have the metabolic rate inferior to the big ones, but per mass unit, the metabolic rate of the small animals is superior to the big ones. Mouse lemur has an intense metabolism; it has to obtain rapidly energy from the food it consumes. For an animal with a high metabolic rate per mass unit, it is advantageous to consume food with superior nutritional value. So, for the mouse lemur, very small-sized animal, 80 g for female, is consequently advantageous to be omnivore. For gorilla, much biggest-sized primate, 93 kg for female, the necessities based on body mass unit decrease together with the increase of the body mass, relation known as Kleiber’s curve. This relation brings advantages for bigger animals, which can survive eating food with inferior nutritional value. Regarding the body mass, human is much similar to the gorilla than to the mouse lemur, so, according to the prediction, he should consume vegetal food. Certainly, the relation between the body mass and diet, right in the Primates order, is not rigorous, depending on each species’ history.

The human diet seems to be in contradiction with the adaptation to a reduced energetic consumption or more precisely, to the reduction of the energetic resources towards the environment. The sloth, an animal adapted for these conditions, not only that has a reduced basic metabolism, but its folivorous diet reduces for certain type of  leaves, with the most reduced nutritional contribution, which other species do not prefer. On the other hand, human has a basic metabolism similar to the chimpanzee, even taking into consideration the mass correction, so his diet is not related to the increase of the basic energetic necessities.

But the relation between the body mass, the basic metabolic necessities and diet can be switched, meaning that the problem can be seen a bit different. Smaller animals, like mouse lemur, has overall a metabolic rate more reduced than the big-sized ones, so overall their demands towards the environment are more reduced. Consequently, they exploit overall fewer resources than big animals, even though these resources are more qualitative. Smallness in nature is often associated to the dearth of resources, for example to the life on an island. Also, consuming superior qualitative food, the quantity of supplies is inferior, meaning that omnivore animals can eat less than the ones strictly vegetarians. In conclusion, omnivore diet can be correlated to the inaccessibility to a constant vegetal food source, at least for the big-sized animals. But even mouse lemur, a very small animal, developed strategies for reducing the energetic and water consumption in the droughty season, though it also faced with a dearth of resources, despite its dimensions.

Beside the mouse lemur and other small-sized lemurs, an example of omnivore primates is represented by macaques (Macacca mulata and Macacca fascicularis). Rhesus macaque mass (Macacca mulata), species with big sexual dimorphism, is 4-15 kg. Rhesus macaques represent the most widespread primates after Homo sapiens. These primates are very adaptable and versatile regarding the food and life environment, populating different climatic and relief areas. This versatility and adaptability of the diet also suggests the impossibility of exploitation of a food permanent source.

But the classic examples of omnivore mammals are the bear and the pig. Bear’s diet (ex. Ursus americanus), 80-95% vegetarian, consists after (pseudo)hibernation in herbs, during the summer also including insects in its alimentation, which then diversify a lot. In autumn, the bear eats almost continually and almost everything, preparing for winter. The unpleasant accidents with the “dustman” bears took place because of these reasons. Maybe if the bear had sufficient herbs all over the year, it would not resort to other food and would not hibernate. Hibernation period (pseudo-hibernation) varies depending on temperature, especially for the bears from warmer areas (Ursus thibetanus). The diet variety of this species depending on the very different life environment also suggests the incapacity of exploiting a permanent source of resources, in sufficient quantity for survival. Panda bear is strictly vegetarian, which is much more interesting because this mammal, as other bears, is part of Carnivora order, animals with anatomic characters which indicate an adaptation regarding the carnivore diet.

Human is not a typical carnivore, but his diet consists of a great amount of meat proteins than to other primates. For example for his relative, the chimpanzee, 5-7% from the consumed food is meat, towards about 23% populations from the industrial societies (Leonard, 2003). The chimpanzee eats sometimes meat, and even hunts smaller monkeys.

Lately, after massive wood clearing from the Congo shores, where the chimpanzee area is, it is often recorded a very strange behavior of the male chimpanzees - the hunting which aim the little children of the farmers from that area.  Why did the chimpanzees’ interest for meat apparently increase?  Why did they become more “carnivore”?

We don’t know how the ancestor of both human and chimpanzee (that lived about 5-7 millions years ago) looked like, and what his food preferences were.  It is unlikely that his diet was more similar to the human’s diet than to the diet of the chimpanzee, mostly because in the adoption of human diet culture has an important role. We couldn’t consume so much meat if we didn’t learn how to hunt or breed animals, and then how to prepare meat. For chimpanzees hunting is not a big energetic “business”. After they hunt a Colobus monkey for example, most of the time young, chimpanzees masticate for 5 hours, besides the fact that they choose only certain parts, the most tender of the body. Raw meat is very difficult to consume. Most likely for chimpanzees “hunting” has the role to increase the cohesion of the group and to reduce stress through ingurgitation, or more precisely, tasting the meat, whose unami taste unloads pleasure molecules - endorphines (v.  „From starvation to civilization “). Starvation is a type of stress often met in animals, which probably grew sharper in chimpanzees after the massive clearings in the area.

At the human being, the omnivorous diet which includes meat in a bigger proportion would have contributed to the appearance of a shorter intestine. Based on the intestine shortening, the brain development would have been possible from the energetic point of view. The carnivorous mammals have a shorter intestine than the species which consume vegetable food. Also the carnivorous mammals have a bigger brain than the herbivorous ones. The hypothesis that the reduction of intestine dimensions would have made possible their brain growth appeared (Aiello, 1995). The idea was then extrapolated on human. The pig, which is an omnivorous animal suffered a reduction of its intestine during its evolution too, but this did not lead to a considerable growth of the brain, which is comparable in size with the brain of herbivores of similar mass, although the pig is considered an intelligent animal (Gibbons, 1998).  

Anyway, the bigger brain of the carnivorous mammals does not seem to be just a secondary and useless product of their evolution. Their brain, as well as their developed senses, really is essential for their survival. The carnivores, for example big felines like lions, eat 2-3 times a week. And for that they even use their brain functions. It is hard to believe that the intestine reduction preceded or took place in the same time with the brain growth. It can also be said that the brain growth of the carnivores took place subsequently, as a result of the selective pressure generated by the competition between species. Canidae are primitive carnivores, but their brain is big, related to a small intestine.

What are in fact the carnivorous mammals from the evolution point of view? Animals which are not adapted enough to be herbivores. The life of predatory animals is more difficult, feeding requires bigger costs and even bigger risks, which are not totally balanced by the superior nutritive quality of the food. The effectives of the predatory species are inferior to the prey species, which from the evolution point of view represents a deficiency for predators. If they could choose, probably every species would prefer to be a prey-herbivores, and not a predator carnivore. All the adaptation efforts of an animal are directed towards the fitness growth, namely the number of valid descendants. From an evolutionary point of view, sustained among other by Richard Dawkins, any individual from any species is just a vehicle of the species (population) genes. In these conditions the herbivores are more adapted because there are more herbivore than carnivore genes, simply because there are more individuals.

How did human’s ancestors begin eating meat and especially why? The forests moved towards east rift, the specific vegetable food of a primate, namely fruits, buds and leaves became more and more rare. In fact the withdrawal of forests was probably not the essential phenomenon of the adaptation crisis. A recent discovery suggests that a bipedal primate lived about 6 million years ago in a forest environment, in the west of the rift (Senut el al., 2001). But it is certain that in that period (end of Miocene, beginning of Pliocene) climate changes led to the reduction of resources. About 5 million years go, the African landscape, woodland, began to change.

The more frequent consumption of meat became a solution. We don’t know what the ancestors of human ate after the tropical forests in their specific spreading area began to withdraw. Probably they consumed meat, with a return similar to the present chimpanzees. Animal proteins from their diet derived especially from small animals. In the proximity of Australopithecus remains which lived in east and south of Africa about 3 million years ago, numerous remains of small animals were discovered, from snakes, lizards, birds to thorny pigs. But Australopithecus were mainly vegetarians. The significant quantities of animal proteins came only after the hominines  (probably Homo erectus) started to hunt, which never happened before the appearance of sophisticated tools, about 2,5 million years ago (see below). The appearance of Homo genus, which apparently was the first “hunter” is related to a new climate chill (Lewine, 2005).  

For about 2,5 million years, after the forests withdrawal and until the appearance of sophisticated tools, what happened with primates that are in the genealogy of human? Without question they adapted, taking into consideration that we exist. They adapted biologically like all the animals, as they didn’t adapt through a material culture whose signs we do not have.

Different aspects of starvation

The notion of starvation is related in humans to numerous periods of famine through which the mankind passed in its known history. The images that the modern human associates with the famine are those with rachitic children from countries in the developing countries. In these conditions, starvation and malnutrition are equalized. Malnutrition (bad nourishment) doesn’t necessarily mean little food but insufficient from the point of view of nutritional principles. An insufficient quantity of necessary substances for the body that it cannot be obtained by the body itself (vitamins, essential amino acids, essential fatty acids, mineral salts) means malnutrition. Actually malnutrition leads to defective growth (for example rickets, thytoidian cretinism) or to debilitation diseases like beriberi or pellagra in adults. We mentioned these diseases because they haunted the somehow recent history of mankind. Beriberi, lack of vitamin B1, appears after consuming decorticated rice, while pellagra, a disease which produces unbearable suffering, that many times ends with suicidal, is a default of vitamin PP, which appears after consuming adulterated corn. This doesn’t mean that if you eat once or twice adulterated corn you fall ill of pellagra. Regarding beriberi malady, almost all the rice in supermarket is decorticated. Though we can reach easily some vitamin deficiencies, the idea is that men who got such diseases had an extremely poor, unvaried diet.  For a long time, especially in the cold season, they used to eat almost only decorticated rice or corn which was often adulterated. It is hard for people in today’s Western countries to imagine men’s diet in those times. If we think that scurvy, the lack of vitamin C, which caused calamities in Europe, became history after the massive cultivation of potatoes and their introduction in the current food of Europeans...

But the animals in wildness don’t know those nutrition problems. They appeared after men started to practice the agriculture. Malnutrition is somehow the attribute of civilization. Obesity, diabetes, arterial hypertension are not the first diseases of civilization. Paleontology shows that the looks of our ancestors in superior Paleolithic, until about 10000 years ago, during the last glaciation, was enviable not only regarding the height average, but also robustness. Even the size of the brain was superior to present humans (Lewinf, 2005).

Wild animals do not suffer of malnutrition. Nobody has ever seen wild animals that were undernourished or suffering of beriberi, scurvy or pellagra. And this is not only because such specimens would be rapidly eliminated or because only human could suffer of such diseases. Many of the vitamin deficiencies were discovered in animals, for example the fox, but in animals in farms, fed with the same type of food for long time. Wild animals only eat what they need, how much they need, too little or they do not eat at all. The normal behavior of wild animals prevents them from becoming underfed. If they feel a vitamin default, for example carnivores consume a small quantity of fruits in order to balance it. The necessary quantities of vitamins and minerals are very small, so it is a rarity for a wild animal to have vitamin or mineral deficiency. But they can suffer from hypoglycemia, (terrible starvation), which can affect their reproduction capacity or their own survival.  

In conclusion, what happens with the lack of food at wild animals looks more like what is called caloric restriction, than like what means starvation in humans. Caloric restriction is a way of feeding, a diet which includes all the nutritional principles, so it is well-balanced, but poor from the energetic point of view. Meaning it is a diet which has as many vitamins, minerals, essential amino acids and fats as necessary for the respective species, but for example 60% from the necessary calories (in rats).  

The effects of caloric restriction are quite studied on several mammals species, insects, even worms. What it is interesting is that the caloric restriction not only does not have noxious effects on health, but it even prolongs the life duration. Mice which are subject to caloric restriction with 60% energetic contribution after the end of growth live 50% longer than their relatives that are fed ad libitum (as they wish). In fact caloric restriction (CR) is the only method known until now which prolongs the maximum life duration of all the studied species, not only the average duration, like antioxidants do. Moreover, animals fed according to CR not only they live more, but they also suffer less from diseases related to ageing.

This type of experiments was also made on primates (Mattison et al., 2003). The respective monkeys (macaques rhesus, Macacca mulatta ) grew well, like mice, when they were subject to a regime of caloric restriction at adult age, but although they had normal proportions, they were literally smaller (see above). This aspect is interesting because there is a species of pigmy chimpanzees in Africa (they are called this way because they live in the same area in Zair, where pigmies live), bonobo chimpanzees, which seem to be adapted to a more reduced energetic consumption (see „From starvation to civilization“). Bonobo chimpanzees, Pan paniscus, have „a precarious existence“, and not only are they smaller, but they also have thinner body than other chimpanzees. They also have longer feet in relation with their body than chimpanzees Pan troglodytes.

Macaques subject to caloric restriction have a lower level of insulin and plasmatic glucose than their relatives fed ad libitum. The adipose and muscular tissues are also smaller. Another interesting aspect is that macaques subject to CR during their growth have a smaller quantitative ratio of the reserve fat between the level of the body and legs (Lane et al., 1999). The distribution of the reserve fat in humans also has this characteristic feature. Do they also have a bigger brain? The purpose of the study in progress is the espial of the animal caloric restriction effects on longevity and age pathology, and not its possible implications in evolution. But the paleontologic data can answer to this question to a certain extent. Nevertheless the rat experiments show that the caloric restriction could stimulate the neuro-genesis (appearance of new neurons) and neuro-plasticity (increase of neuron prolongations) (Prolla & Mattson, 2001).

If we start from the hypothesis that the caloric restriction was an evolution factor which has interfered since the Pliocene (5,3-1,8 million years ago), then features which mime the effects of caloric restriction could have appeared in primates which lived at the east of the rift in that period. A more solid and better studied data comes from about 3 million years ago, from the rests of Australopithecus species. Did they have thinner skeletons, longer feet and bigger brains than present chimpanzees? Regarding the size of brains and the length of feet, definitely yes, statistically significant (Lewing, 2005). Although the proportion between members was rather similar to the present big primates, as well as the dimensions of brain, a certain „progress“ in members’ proportion and in encephalisation index appears. The „explosion“ of these features appeared 2,5 million years ago together with the appearance of Homo genus. The slightly modified proportion of members at Australopithecus could be due to the adaptation to bipedal walking they adopted, but bonobo, a species which is closely kindred with the common chimpanzee, is “more arboreal” than this one, though it has longer members. The length of members is proportional with the period of “childhood” (see „Bipedal walking“), and the caloric restriction slows down the development and maturation of the organism of studied species, including rodents and primates.

The caloric restriction works on people too, but like animals, they aren’t generally able to apply it, only when they don’t have a choice. The famous Biosphere 2 experiment, which pursued the study of creating artificial ecosystems on other planets to ensure the survival of new colonists, showed the benefits of caloric restriction on people. The researchers that were isolated in the middle of Arizona desert, in a huge sphere, where they had to cultivate plants and then consume them as the only source of food, soon reached food penury. Although Biosphere 2 experiment was a failure regarding its purpose, it emphasized the benefits of caloric restriction on people. Although the 8 subjects involved in this experiment had to drastically rationalize their food, reaching about 1500 calories/daily, they observed that the little severe maladies they had were improved. Their general health condition improved, their biochemical constants like glycemia, sanguine insulin, lowered a lot, returning to normal limits (Walford & Harris, 1992, Henig,  2000).

The physician who participated in this experiment, Roy Walford from Los Angeles, UCLA, and saw the effects of caloric restriction on the members of his team, decided to continue the experiment on himself. He submitted himself to underfeeding without malnutrition for years, which supposes a special care for deficiencies. He declares that the hardest thing about maintaining this diet was the permanent sensation of hunger.

Probably this hunger is also felt by laboratory animals subject to caloric restriction. Also this hunger represents the almost constant affective nature of many carnivores in wildness. Maybe this sensation is at the origin of their superior vigilance and intelligence in comparison with herbivores. This is why it is hard to believe that animals would adopt such a diet of their own accord unless they don’t have a choice. Even humans who know its effects have big difficulties in applying this diet.

Nevertheless, in humans there is the problem of genetic bad absorption of some nutritional principles, so the caloric restriction must be applied carefully. Probably this problem would represent an atavism. Our primate ancestors did not need to absorb with high efficiency certain vitamins and minerals because they consumed big quantities of fruits and other plants which abound in such substances. Nowadays the proportion of those aliments in diet was drastically reduced, while the necessities didn’t change so much.  

Possible marks of starvation at cellular and molecular level

In wildness animals, or at least some species, are often obliged to manage caloric restriction. It is considered that the present big primates, the chimpanzees Pan troglodytes and gorillas don’t face big challenges regarding food procurement. Probably in the history of our species, 5-7 million years ago, after the appearance of African rift, some primates remained outside the tropical forests, their natural life environment. These primates had to adapt to an environment with less and less trees, then to life in savannah, where not only are they exposed to predatory animals, but their typical food is very hard to find. This apparently minor aspect is always neglected when speaking about the evolution of the human being. Probably many of them didn’t manage to adapt to this tough environment change, the direct mortality and the incapacity of surviving through descendants were considerable. But those which resisted should have been champions of caloric restriction for a long time. Following this scenario, their descendants should be adapted to this regime, and through selection they should have more genes that give them resistance to starvation. First of all, starvation would have acted like a strong selection factor in the history of our species, which could have modeled our genetic inheritance. Adaptation to starvation could have been possible with the help of mutations which could have conferred resistance to this environment factor, but also through epigenetic phenomena (epi = over, gr.), which doesn’t implies mutations.

The existing data suggest that a part of the caloric restriction effects are due to these epigenetic modifications, meaning due to blocking or acting some genes. Normally, the action of some genes is blocked in pathologic states, but in ageing too. In fact this is about genes which are block for a long time or forever. Otherwise, all the cells in the organism have the same genes, the same genome, it’s just that in each cell type certain genes are active, which give the metabolic features of the respective cell, the rest being inactive. Certain signals like hormones determine the expression of some genes, meaning their activation followed by the synthesis of proteins codified by the respective genes. It seems that thyroid hormones, whose secretion modifies in inanition conditions, are involved in the genetic reprogramming, namely in epigenetic phenomena as those above, because they influence the natural development of the frog embryo. There is a succession of genetic reprogramming in the embryonic development.

The idea of involving the epigenetic phenomena in the adaptation to caloric restriction is sustained by experimental data. The results of a research made by Scott Pletcher from Baylor College of Medicine in Houston, Texas, on fruit fly - Drosophila melanogaster, show that the caloric restriction  (65% of the energetic necessities) has “gigantic” effects on the genetic expression of this species. About one third of the genome represents levels of the adulterated expression (Pletcher et al., 2002).

Macaques rhesus subject to caloric restriction from childhood have a normal development, but they are literally smaller (Mattison et al., 2003). Probably in their case too the action of some genes involved in growth is blocked.

Accidentally, the recent history records the starvation in human as a factor with epigenetic action. Dutch children born after the blockade during the Second World War, set up in a region in the west of the country, were smaller at birth than those whose parents lived in normal conditions (Lumey, 1992). Probably in the case of these children a part of the genes which regulated the growth were blocked. This phenomenon could have had adaptation effects on the descendants of those who were obliged to manage starvation. The unfortunate blockade experiment showed us what happens during one generation. But the effects of this experiment started to diminish only after two generations. We don’t know what could have happened during thousands and millions of starvation years.

The caloric restriction seems to induce a slackening of growth in the first place. Macaques subject to caloric restriction are smaller because they have a slower rhythm of growing. The gorilla doesn’t grow in a longer period that the chimpanzee, but it grows more quickly. The pigmey chimpanzee grows slower than the ordinary chimpanzee. The post-birth growth is regulated by the growth hormone (somatotropic), which stimulates the secretion of a peptide called insulin-like growth factor 1(IGF-1), which is synthesized by the liver and the bones epiphysis. IGF-1 is responsible for the effects at the cellular level of the growth hormone. The circulating IGF-1 level is correlated with the adult dimensions at different dog lines (McKinney & McNamaraa, 1990). IGF-1 is responsible of the post-birth growth, but before birth its role is hold by IGF-2, which is also involved in brain growth (McKinney & McNamarab, 1990b). After birth, the IGF-2 level lowers in several weeks. These growth factors are peptides with a similar structure to pro-insulin.

The human has a „slow“ life, slower than the most kindred primates, with a slow growth and development (Lewinh, 2005). His life duration is also longer. Studies on laboratory mammals (rodents) show that caloric restriction applied from „childhood“ increases the life duration with about 40-50% compared to animals fed ad libitum (Merry, 2002). Human lives to 70 years on the average, and the chimpanzee 50 years. From the view point of average life duration, it can be said that human is a chimpanzee with caloric restriction. Caloric restriction has negative effects on fertility (Burks et al., 2000). Human is the record holder of low fertility among the studied mammalian species.

It is interesting that the effects of caloric restriction are arbitrated by the insulin and IGF-1 growth factor receiver (Lithgow, 1996). The studies on the microscopic worm Cenorhabditis elegans, the present guinea pig of genetics, show that its longevity is strongly influenced by a gene whose corresponding in mammals is represented by an insulin receptor. The blocking of the action of this gene simulates in a certain way the effects of caloric restriction, which modify drastically the worm’s life duration (Lithgow, 1996). In this inanition conditions the worm itself accumulates glycogen and fats in the abdominal cavity and subcutaneously. The blocking of this receptor determines the activity development of some antioxidant enzymes, which annihilates the effects of free radicals, superoxidismutase (SOD) and catalase (Seroude, 2002). The activity of antioxidant enzymes increases in caloric restriction, although the level of free radicals that appear after mitochondrion oxidations lowers, which looks like a paradox (Merry, 2002). It is interesting that of all the studied species, the biggest relative activity of SOD is registered in human. A too increased activity of two forms of SOD (Mn SOD and Cu-Zn SOD), but also the activity of catalase appears in Alzheimer disease and in Down syndrome or trisomia 21 (Benzi & Moretti, 1995).

What determines in fact the effects of caloric restriction is a modification of metabolism, which manifests through a redistribution of energy. The body temperature lowers, the complete mitochondrion oxydation are determined, the protein turn-over increases (protein synthesis and degradation). Cell combustibles are used with a higher efficiency. Stimulating the activity of antioxidant systems could have a contribution in from this point of view.

The insulin receptor /IGF-1 is a membrane protein through which it is manifested the cellular action of this hormone, which has a big molecule and doesn’t penetrate the cell. IGF-1 has a smaller affinity for the insulin receptor than the insulin, but it connects with the typical receptors of IGF-1, and with other kindred receptors. In mammals caloric restriction would also have effects on the function of insulin receptors. As mentioned above, in the case of Biosphere 2 experiment, in caloric restriction the concentration of both insulin and plasmatic glucose decreases. In humans, in normal conditions, insulin receptors are very active, and are all over the place, from the brain level to the endocrine glands. The best known effects of insulin are the introduction of glucose in muscles in order to be transformed in glycogen and adipose cells, to be transformed in lipids, introduction of amino-acids in cells to be transformed in proteins. The insulin receptors arbitrate these effects. At the brain level, the stimulation of these receptors acts like leptin (a hormone involved in appetite regulation), meaning that it suppresses hunger. At the level of reproducing apparatus, it influences the reproductive function (Plum et al., 2005).

According to the hypothesis presented above, if we should propose the place where we can find the “genes which make us human”, the genes for implication in insulin transmission would be solid candidates, as well as other genes involved in the long term adaptation to caloric restriction. But the short-term caloric restriction in lab mammals (rats) decreases the resistance to insulin (McCurdy, Davidson and Cartee, 2003).

Sugars for the brain

The insulin signaling path seems to be involved in some biological particularities of the human species, but also some pathological conditions that are typically human (ex. psychoses) or with a lot greater incidence in humans than in animals. If it is about insulin, we will start with the malady most related to this hormone, diabetes. Human is much more sensitive to type II diabetes than the chimpanzee, and this phenomenon is thought to be the effect of the life style, although the difference is maintained for the captive chimpanzees, too (Olson and Varki, 2002). Moreover, the resistance to insulin, which precedes the type II diabetes, is a frequent condition. Why does this happen?

Neel’s hypothesis (1962, 1982) nurtures the idea of an economic genotype (thrifty genotype), which is at the origin of diabetes predisposition. In conditions of food penury (starvation), the bearers of this genotype, which determines a better usage of resources in areas where both penury and abundance of resources coexist, not at the same time, of course (Neel, 1962). This better usage refers to the availability to put on fats in abundance periods, the apparent insulin hyper-secretion, which appears to some individuals in modern days, and so constituting an adaptation for such situations. Insulin also stimulates the fats synthesis in the adipose tissue. In periods when resources are poor, individuals with a greater availability to stock fats, a„quality“ which is prone to type II diabetes, would have more chances of survival.

On the other hand, it was remarked a certain difference in the same individual regarding the resistance (sensibility) to insulin for the metabolic ways of glucose and lipids (Neal, 1982). In other words, from the biochemical point of view, it is not necessary to maintain a high glycemia (and risk of diabetes) for putting on reserve fats. Similarly, the insulin resistance manifests differently in the same individual in case of protein metabolic pathway (antiproteolithic role, of stimulating the incorporation of amino-acids into the proteins) and the glucid one (Ozanne and Hales, 1998).

But in the first place, Neel’s hypothesis was criticized because it started from a presumption contradicted by the existent data, that hunger was common in the past of species (Cordain et al., 1998). Cordain brings numerous proofs that in prehistoric days, like in present hunters’ societies, starvation was/is much less common than in societies which practiced subsistence agriculture. Cordain, who wrote many books about the diet in Paleolithic, rather sustains the hypothesis of Colagiuri and Miller for the explanation of resistance to insulin.

The hypothesis of Colagiuri and Miller (1994), Australian teachers, explains the different incidence of diabetes (and of resistance to insulin) in various human populations through the history of their diet. They connect the appearance of the insulin resistance with the transition of the last 2 million years from the hyper-glucidic diet typical of big primates, to the diet with few glucids and many proteins. This transition led to some metabolic modifications which produced insulin resistance. The authors rely on numerous researches on human and animal which show that the phenotypic response to a diet with low glucidic contents is the resistance to insulin. In populations with hypo-glucidic diet the resistance to insulin would have represented an advantage that would have been determined by the positive selection, increasing the proportion of this feature in these populations.

On the contrary, in populations that started to practice agriculture, the insulin resistance would have been dis-adaptational, having in view that for the degradation of starch, which has many glucides and occurs in cereals, a big quantity of insulin is needed. In the case of these populations, the selection for the genes that are responsible for the resistance to insulin would have been diminished, their percentage would have become smaller and smaller in population, if the exposure to agriculture would have been longer. In brief, the isolated populations subject to starvation, and those of  hunters-gatherers which were exposed to agriculture very early will have a much bigger frequency of genes predisposed to insulin resistance than  those who have been practicing agriculture for thousands of years  (Europeans, for example). The effect of western diet will be different on these populations in reference to the risk of developing diabetes. The populations of hunters-gatherers, the classic example being the Pima Indians in America, have a bigger incidence of diabetes (50%) and resistance
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Human pathological conditions
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The possible biochemical pathway of human evolution
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Lipids for the brain
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The human being – the eternal maladapted
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