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Cholesterol and Sitosterol, two members of the steroid family which structures differ by a single ethyl group, but which maintain the right balance between plant and animal kingdoms.

Introduction

Liver is an organ only found in vertebrates, which has a significant capacity to regenerate.

Remember the myth of Prometheus, bound to a mountain in the Caucasus, where an eagle ate a piece of his liver every day, only to have it grow back to be eaten the next day. Liver has many important metabolic functions, mainly it converts diet nutrients into substances easily metabolized. Among these substances Cholesterol, produced and cleared by the liver, is essential. Since plants don't have liver, a large majority of people, believe that plants do not synthesized cholesterol and consequently a plant-based diet ensures to be cholesterol free.

This belief is due to several reasons. Generally, plants contain only small quantities of cholesterol, and analytical methods for cholesterol detection in plants are not as developed as they are for mammals. Moreover very often legalities of food labelling, allow small quantities of cholesterol in foods which are still called ''zero cholesterol '' [START_REF] Gyling | Phytosterols, phytostanols and lipoprotein Metabolism[END_REF][START_REF] Valitova | Plant sterols: diversity, biosynthesis and Physiological functions[END_REF]. Sitosterol, which differs from cholesterol (scheme 1), by an ethyl susbtituent at position 24, is the most common, but depending on the species, plants also contain amounts of free or esterified cholesterol [START_REF] Behrman | Cholesterol and plants[END_REF]. In plants, cholesterol is a major sterol mainly found on the surfaces of leaves, and localized in membranes. Nevertheless, it should be underlined that cholesterol averages are around 50mg /kg in plants and around 5g/kg in animals. Besides the little contents of cholesterol, the most common sterol components of plants membranes are sitosterol (βform), and stigmasterol. The differences in cholesterol levels between plants and animals and the presence of specific sterols in plants not found in humans, have opened up number of questions:

-Why does the parent precursor epoxysqualene (scheme 1) gives birth to lanosterol and cycloartenol, each other giving rise respectively to cholesterol in larger quantities in animals and sitosterol and stigmasterol in larger quantities in plants? -Do plant sterols affect cholesterol levels in humans -Do animals metabolize plant steroids by the same mechanism with which they metabolize cholesterol? -Why, if some animals need an external supply of cholesterol, they eat preferentially another animal and not plants?

Finally, those issues lead to raise a basic question directly linked to the darwinian evolutionist theory: ''Why plant don't have a liver? ''

Discussion

-Plants and animals, steroids biosynthesis

Answering the above questions requests to take into account other matters. Since plants unlike animals, cannot move; they must protect themselves from cold and heat. In this feature, Sitosterol allows plants to have a better adaptation to large temperature variations.

In contrast, nature has endowed animals with a liver, a specific organ dedicated to cholesterol production. Since animals move, first they can exploit other sources of cholesterol in eating other animal species, and second they can adapt themselves to different climatic conditions in finding a shelter to protect themselves from heat and cold. Lanosterol pathway leading to cholesterol is more developed in animal kingdom. In contrast cycloartenol pathway leading to sitosterol and stigmasterol is specific to plant kingdom, both sterols cannot be metabolized by animals. It can be concluded that in contrast to cholesterol, precursor of sexual steroids hormones in mammals (estrogens and androgens), sitosterol cannot be converted in animal sexual hormones [START_REF] Raquel | Integrative Medicine[END_REF]. Taking into account these observations, it is tempting to conclude that nature has allowed plants to remain motionless, by endowing them with a system of sterol production, available directly from soil nutriments, and not metabolized by animals.

The above considerations suggest that a profound coupling between nutrition and reproduction exists. This coupling is after all logical, since in the course of evolution, only those who have been well fed, have been able to successfully launch into reproduction, which is a very expensive activity in energy. This coupling nutrition /reproduction implies that hormones constantly ensure a coordination between the physiological state and the entry into phase of reproduction.

2-What are the effects of plant steroids on cholesterol levels in humans?

Some uncomplete answers to the question, ''what are the effects of plant sterols on cholesterol levels on humans'' have been brought by Garett [START_REF] Garrett | [END_REF], but the question still remains hot. Levels of cholesterol in western diet are still major sources of conflict among dietetic specialists. It is likely that some therapists recommend medicinal plants for lowering cholesterol and glucose levels [START_REF] Tappia | Reduction of cholesterol and other cardiovascular disease risk factors by alternative therapies[END_REF] and in the same time, controversies agitate the world of medicine between pro and anti-statins for the treatment against high levels of blood cholesterol [START_REF] Even | La vérité sur le cholestérol[END_REF]. The paradox is that when rice is cultivated in the presence of yeast species such as monacus purpureus, it produced compounds like lovastatin or compactin, which are statin drugs, which inhibit cholesterol synthesis by blocking action of the enzyme HMG-CoA reductase [START_REF] Edwards | Statins in hypercholesterolaemia: A dose-specific meta-analysis of lipid changes in randomised, double blind trials[END_REF]. That being said, cholesterol remains an appealing molecule which best illustrates the relationships that have been developed during evolution between animal and plant kingdoms. For animals, that need a lot of energy to get around, nature has provided them with a liver that allows them to synthesize significant amounts of cholesterol for the biosynthesis of hormones necessary for their reproduction. In contrast plants that are motionless, synthesize their own specific sterols (sitosterol and stigmasterol) and only low amounts of cholesterol. Mother nature has made that less than 5% of plant sitosterol are absorbed by the intestine of the animals. This was possible since nature has allowed plants to lower cholesterol levels in animal, simply in organizing a competition between plants sterols and cholesterol for packaging into mixed micelles that are taken up by polytopic transmembrane protein called Niemann-Pick C1-Like 1 (NPC1L1) [START_REF] Betters | NPC1L1 and cholesterol transport[END_REF] which is highly expressed in human liver.

3-Steroids and determinism.

In the light of what has been said above, it is interesting to reassess the key role of both steroids, Cholesterol and Sitosterol, in the life evolution process on earth.

Those two legitimate signaling molecules, have helped and continue to maintain the right balance between the two kingdoms : plants and animals. Upsetting this balance, would have had profound effect on life earth, mainly in weathering changes due to the content of CO 2 . The story is quite simple: Herbivores evolve to eat plants, the plants evolve ways of eluding the herbivores, and the herbivores evolve again. As each side gets the upper hand, it changes the weathering rate, which in turn steers the planet between balmy and cold climates.

Plants have been land-colonizers for around roughly 700 million years. Vertebrates first came on land about 360 million years ago, almost without exception they were carnivore.

Humans have been only around for the last 200,000 years or so. During the paleozoic era, plants did well, because nothing was around yet to eat them. CO 2 level in the air was low.

To handle terrestrial plants, animal evolved with a digestive system completed with grinding teeth, symbiotic gut bacteria, and powerful gastrointestinal tract; at the same time as plants struggled under attacks from herbivores, earth basked in a heat wave for the next 200 million years due to an increase of CO 2 level in air. Could someone seeing cows grazing placidly in a lush grass meadow, imagine that life on earth has been possible because nature has provided animals not only a liver, but also a digestive system that allowed them to handle plants? This system works through the molecular language based on two steroids molecules: Cholesterol provided by the liver of the animals, and sitosterol synthesized by plants.

Conclusion.

What can we have learned from this steroid story? Confirmation that a communication exists between animals and plants. It is well known that plants can release coercive chemicals to pollinators or attractants to species that eat their pests, eventually they can exudate substances from their roots, but cherry on the cake, plants can synthesize secret hypoglycemic statins that have the property of inhibiting cholesterol animal production [START_REF] Khanimov | High-intensity statins are associated with increased incidence of hypoglycemia during hospitalization of individuals not critically III[END_REF]. Unfortunately nobody knows to what end or whether this is truly intentional. Nevertheless, if the deterministic theory is true, all the events that occur, were necessitated by a past situation. Therefore weathering or climates changes which occur millions year ago, for which to-day humans are still responsible, are associated at least in part, to the communication that exist between plants and animals, through a simple fundamental molecular steroid language based on two molecules cholesterol and sitosterol .
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