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    The protective system of our body 
 
      
 
    Have you always wondered how our body actually manages to defy all the external influences in daily life? We have contact with other people, move through the public and touch objects that have touched millions of people before us. At least as many bacteria end up on our hands and ultimately in our very own biological system, the body. Apart from the fact that our body itself contains an incredible amount of bacteria, without which, for example, the gastrointestinal system could not function properly at all, there are many external influences that affect it.  
 
    All these influences are classified into good and bad and the body reacts accordingly. The only instance that really decides who is considered an enemy and who is considered a friend is the immune system. It acts like the bouncer for all molecules that want to come in and find a home. It acts in parallel in many parts of the body and normally functions very reliably. Even if pests, such as bad bacteria or viruses, have spread in the body, the immune system intervenes to get rid of them by fever and other biological tricks.  
 
    In this guide you will learn more about what the immune system actually is, how it works and what you can personally do to make it stronger and build it up. In addition to many tips for everyday life, you will also learn about aspects of nutrition. The following tips to try out for yourself will give you an insight into a healthy diet that provides your body with enough nutrients so that your immune system also performs at its best.  
 
   
  
 

 What is the immune system? 
 
      
 
    The immune system is basically a term for the body's defence system that keeps pathogens away. This mechanism is intended to prevent the corresponding pathogens, which initially only enter the bloodstream in their specific form, from causing physical changes such as tissue damage to and in the body.  
 
    The tasks of the immune system cover all sources of danger that lurk outside and inside the body. This includes the removal of any microorganisms that have entered from outside and do not belong in the body's own environment. In addition, foreign substances as well as body cells that have a faulty effect on the immune system are rendered harmless.  
 
    Whoever thinks that the immune system is a very specific area in our body is unfortunately mistaken. This complex network includes different cell types, molecules and organs, which all together even occupy their own field of research.  
 
    Because the immune system protects the human organism from external dangers, it is just as important for survival as each of our individual organs. Harmful external threats that penetrate the body and are completely ignored cause illness and dysfunction.  
 
    You will probably be familiar with most pathogens. These include viruses, bacteria, fungi and multicellular parasites. If there is no external threat, the body itself is such a complex mechanism that even within rare cases, sources of error can lurk.  
 
      
 
    No cell in our body lives forever and is renewed over time. When these cells have fulfilled their function and are detached, they normally die and are broken down by the body. Unfortunately, it can also happen that exactly these cells undergo pathological changes and, for example, grow unchecked. This well-known example is called cancer. To be able to protect itself in such cases, the body has an innate immune response. In addition to this, the evolution of vertebrates from the beginning of their development also developed an adaptive immune defence system that protects even more effectively.  
 
      
 
      
 
   
  
 

 The unspecific or innate immune defence 
 
      
 
    The innate immune defence, which can be found very early in the tribal history, concentrates mainly on a construction of the body and the organs, which is as effectively as possible armed against external negative influences and, as the name suggests, is active from birth. This immune defence includes anatomical barriers such as epithelia, through which not every substance can get in and out unhindered.  
 
    It also includes phagocytosis, which is responsible for the active absorption of selected particles. Inflammation, which is also a part of phagocytosis, embodies a physical reaction to foreign bodies noticed in tissue.  
 
    Finally, the complement system also belongs to the innate immune defence. The complement system comprises more than 30 proteins that humans carry within themselves. These are located in the blood plasma and fend off or even destroy pathogens. All these components of the immune response take place within a few minutes and are determined in advance by the genetic information.  
 
    They cannot therefore be changed.  
 
      
 
      
 
   
  
 

 The specific or adaptive immune defence 
 
      
 
    The so-called acquired immune system, as the name suggests, develops retrospectively and essentially arises from the already innate immune defence.  
 
    It embodies the ability of living beings to adapt to new pathogens and external influences and thus to act effectively on an ongoing basis. The specific immune defence consists of cells that form a kind of operational basis. These cells are able to recognise harmful molecules, to form specific defence mechanisms on a cellular basis and even to produce antibodies.  
 
    In this immune defence there are essentially two different elements that interlock like cogs. The T-lymphocytes ensure the immune response, i.e. the guaranteed reaction to foreign substances in the body. These have a supporting effect on the second group, the B-lymphocytes. This group is specifically responsible for combating harmful influences in all body fluids. They develop antibodies which then act directly in the body fluids and destroy the pests.  
 
    Once both components have developed as a specific response to a particular pathogen and successfully banished it from the body, most of the developed cells are broken down again. However, some of the new antibodies and memory cells for this specific immune response remain. This should ensure that renewed contact with the same pathogen is faster and more effective. The body is then, so to speak, immune to precisely this intruder. 
 
    It is particularly important to realise that the innate immune defence cannot do without the adaptive one and vice versa. An effective immune system is only guaranteed by the interaction of these two. 
 
      
 
   
  
 

 Components of the immune system 
 
      
 
    Biochemical and mechanical barriers 
 
      
 
    The very first lines of defence against all pathogens are the biochemical and mechanical barriers of the body. These have the essential function of preventing pathogens from entering the body in the first place and, if they are already in the body, of expelling them as quickly as possible.  
 
    The skin is the very first layer. It has its own milieu consisting of sweat, sebum and an ever-present flora of good bacteria. The combination of all of these is intended to make growth impossible or at least limit it for outside microorganisms.  
 
    All mucous membranes bind the mucus and thus make micro-organisms more immobile. The eyes are supported in their fight by the enzyme lysozyme and transport any molecules away with the tear fluid. The respiratory tract also binds the mucus and transports everything undesirable away with the help of the existing cilia. The oral cavity has a similar combat structure to the eye. The enzyme lysozyme also supports the destruction of pathogens in saliva.  
 
    The stomach is characterised above all by the gastric acid, which is very effective due to the hydrochloric acid it contains in combination with enzymes that can break down protein. This combination is able to destroy almost all invading microorganisms or bacteria.  
 
    The intestine is mainly responsible for the regular removal of the pests. The intestinal flora also functions as a defence against infections. The urinary tract functions similarly to the intestine by permanently emptying it and makes use of the concentration of urine.  
 
      
 
   
  
 

 Components at the cellular level 
 
      
 
    In addition to the mechanical elements of the immune system, there are also cells that belong to the immune system, but are located in the lymphatic system, in the tissue and in the blood vessels. The components of the immune system at the cellular level take care of the further fight against pathogens if they have been able to overcome the mechanical barriers and are still present in the organism despite all efforts.  
 
    There are two main processes that are initiated when the pathogen is recognized by the cellular components of the immune system. On the one hand, the pathogens are destroyed directly by phagocytosis. On the other hand, cytokines and immune modulators can be produced in response to the intruder. These control the body's immune response and attract further defence cells to the site of action. The cellular immune system thus functions either like a kind of purification or like an alarm system that attracts attention in order to centre the power of the immune defence where it is needed.  
 
    Granulocytes are molecules that fight these pathogens by phagocytosis, among other things. They belong to the white blood cells and have a relatively high concentration in the blood. These blood cells are able to leave the bloodstream and also diffuse into tissue. Inside, they store numerous vesicles, which in turn contain substances that act aggressively on the pathogen and render it harmless.  
 
    Another substance is histamine, which is released during allergic reactions and promotes inflammation through local release. This increases its effectiveness in combating the foreign body.  
 
      
 
      
 
      
 
   
  
 

 Current Situation: The immunesystem and the corona virus 
 
      
 
    The corona virus, the latest threat to the immune system, is particularly topical at present. It is believed to have broken out in the Wuhan area in China towards the end of 2019.  
 
    Because this is a new type of virus, there are no targeted drugs or vaccines available to date. This is most likely one of the main reasons why the virus has been able to spread unchecked for several months.  
 
    The corona virus in the true sense of the word only describes a category of viruses that also includes the SARS virus, which broke out around 2002. In the meantime, the currently available virus is called COVID-19. Because this pathogen is a virus and not a bacterium, no antibiotics are effective in the treatment.  
 
    In the case of viral diseases, it is basically possible to administer drugs that alleviate the symptoms of the disease and support the organism. Essentially, however, the immune system must do its part to fight the disease.  
 
    The course of COVID-19 is basically more harmless than you might think. The media and the feeling of ignorance often stir up fear, which is unjustified in 90% of all cases. The communication about the virus is a mixture of actual facts and exaggerated information that can falsify the actual danger situation.  
 
    In general, the course of the disease in healthy people can be compared to a slightly progressing flu. You are likely to break out with a slight fever, get a sore throat and feel exhausted.  
 
    People with previous illnesses have a somewhat more severe course of the flu, which is why these people are classified as a risk group. If you compare COVID-19 with the usual waves of influenza caused by the influenza virus, the current outbreak of the latest virus looks more harmless.  
 
    Three times more people die from the usual wave of influenza that occurs every year than from the currently spreading corona virus. The fact that the virus is so novel and has yet to be researched often makes it seem so threatening. Ignorance puts people in a state of uncertainty and if the information given is exaggerated to some extent, a false picture quickly develops.  
 
    In addition, various security measures are currently being taken and research is being carried out to find out exactly what the chains of infection are and which patient could have triggered them. The fact that the government and all relevant agencies are dealing so intensively with the virus and taking relatively drastic measures is solely due to the novelty of the virus.  
 
    It is now known that infection is by droplet infection and the disease is therefore relatively contagious. Because there are no targeted antidotes on the market yet, the higher authorities are trying to contain the disease as much as possible and stop it without medication. Quarantines and recommendations on how to behave are not given because the virus is so incredibly dangerous.  
 
    Avoiding crowds, following the sneezing and coughing etiquette and washing hands thoroughly gives the impression of an extreme situation, although the aim is simply to stop the path of infection. Even though the corona virus is much more harmless than it is sometimes portrayed in the media, a good immune system and conscientious hygiene is a great advantage.  
 
      
 
    In this context, the following chapters on how to strengthen your immune system take on a new value. The tips and information will help you to better protect yourself against all diseases. And the good news is that if you have already contracted COVID-19, your immune system will have developed antibodies just like any other pathogen.  
 
    The probability of getting the flu-like virus infection again is relatively low, at least immediately after the first infection.  
 
      
 
   
  
 

 How to strengthen your immune system 
 
      
 
    In the previous chapters you have already learned what exactly the immune system is, how it works and above all that it is very important for the human organism.  
 
    The current reference to COVID-19 has obviously opened your eyes to the extent that you can now better distinguish between actual facts and scare tactics. Nevertheless, a strong immune system is not only beneficial, but also very important for your further life.  
 
    When you read the next chapters, you will learn some tips and tricks to strengthen your immune system. If used over a long period of time, you will strengthen your immune system and shrink your medical records as well.  
 
    All the following tips can be put into practice on their own. A meaningful combination of all partial aspects is just as beneficial. Especially in the part about nutrition, general basics and information are given, which are reflected in the following paragraphs, but can also be applied in everyday life.  
 
    In addition to tips on shopping, you will learn that getting full should not be the only goal of your diet and why cooking fresh can be delicious and easy. Nutritional supplements follow on from this and should not be a substitute for a balanced diet, but are certainly a way of covering the whole range of nutrients needed.  
 
    Nutrition is part of a fundamentally healthy lifestyle. However, everyday behaviour can also be modified in such a way that the immune system benefits from the lifestyle in the long term. More about this can be found in the final subchapter on strengthening the immune system. 
 
      
 
   
  
 

 The right diet 
 
      
 
   
  
 

 Why is nutrition so important? 
 
      
 
    It is not for nothing that the saying goes that you are what you eat. Behind this phrase is not only the will to appear intelligent, but so much more. It is in fact true that we are, figuratively speaking, exactly what we eat.  
 
    The food we eat is the essential energy source for our body. All essential nutrients are taken in through food and depending on how we eat, the reaction of our body also varies. It is no secret that healthy eating has nothing to do with fast food chains and canned soups. Nevertheless, with a healthy diet that also supports the immune system, you don't have to sacrifice pleasure. Compared to sports, nutrition is often the easier to turn the adjusting screw when it comes to stabilizing the psyche and successfully achieving one's physical goals.  
 
    Nutrition has a significant effect on health and can improve it sustainably. The genes that unfortunately pre-programme some diseases are not ignored. Basically, the assumption is correct that genes partly determine how thick the medical file will later become. However, nutrition is ultimately the variable that influences whether these special genes are activated or whether they remain inactive and may never trigger an expected disease. In the case of a particularly unhealthy diet and the predisposition to certain diseases, it is usually not only the corresponding gene that is activated. By weakening the immune system as a result of an unhealthy diet, the disease is able to really break out and cause damage.  
 
    Basically, you are probably aware of the above information. However, implementing a healthy diet in everyday life is sometimes not only dependent on your own motivation.  
 
    The food industry makes many promises nowadays because they have recognized the trend towards a more conscious diet. However, some of these promises lead you astray faster than you think. When we shop at the supermarket, we are misled by the packaging and slogans. Often the same disadvantageous ingredients are hidden behind a supposedly particularly healthy product as in an obviously not so healthy product.  
 
    In general, about 2/3 of the average food assortment consists of items that are all elaborately processed and are more harmful to the body than nourishing it. The long shelf life has to be guaranteed somehow, and since food by nature has a short shelf life, this is artificially created. Flavour enhancers, artificial flavourings or colourings and additives that make them last longer have no nutritional value for the organism. On the contrary, they are still harmful to the organism. Studies can already prove that there is a connection between diseases of the digestive tract and processed foods.  
 
    Moreover, in 13 out of 14 European countries almost more than one in two is now overweight, if not obese. When shopping in the supermarket, therefore, it is important to always read the labels of obviously processed foods carefully, not to immediately believe what is written on the front of the packaging and to reach for as much unprocessed food as possible. 
 
    You can achieve simple changes, for example, simply by not buying any more fruit or vegetables that have been preserved in jars or cans.  Instead, try to use fresh fruit and vegetables more often. For example, you can also freeze vegetables very well if they are unprocessed and pre-cut. If the ingredients for a freshly cooked dish are already pre-cut and frozen, the effort of standing up to the stove and getting started is much less.  
 
    The true purpose of nutrition at the end of the day is not to be particularly full as quickly and for as long as possible. If the body receives too few nutrients over a long period of time and only becomes full, deficiency symptoms will occur despite the satiation. These have a negative effect on the organism, health and the immune system. The real purpose of nutrition is to supply yourself with enough vital substances such as enzymes, vitamins and secondary plant substances so that the body can function, is healthy and you yourself are full and happy in the long term.  
 
    The feeling of satiety occurs in the same way with unprocessed food, but has a longer lasting effect. Because the body is supplied with the appropriate nutrients, it also sends out fewer hunger signals, even though you may have eaten a large plate of pasta just an hour ago.  
 
      
 
      
 
   
  
 

 Basics of healthy and immune system supporting nutrition 
 
      
 
    The three essential substances that the body needs to function and to strengthen the immune system are phytonutrients, micronutrients and probiotics that support intestinal health.  
 
    Probably the best known vitamin, which is said to strengthen the immune system, is vitamin C. There is scientific evidence that the vitamin is effective against infections. The effect of vitamin C is particularly noticeable in extreme situations. These include an increased stress level or even extreme and for the body unaccustomed climatic conditions. Basically, we speak of a recommended intake of about 110 milligrams. However, to prevent a developing cold, 500 milligrams per day are recommended, and even 2 grams per day in stressful situations. If the intake of vitamin C is consciously increased at the beginning of a cold, the cold will not end abruptly. However, the symptoms are alleviated and the duration of the cold is shortened considerably. You can find particularly significant amounts of vitamin C in foods such as acerola cherry, papaya, sea buckthorn, red pepper, blackcurrant, broccoli, orange, kiwi and cabbage.  
 
    The vitamin that can only be produced by direct sunlight is vitamin D. Like vitamin C, it is particularly good for our immune system and is produced as soon as we expose ourselves to sunlight. However, for the daily requirement you do not need to be burned in direct sunlight for three hours. If your body is clothed to about ¼ and your skin can tolerate 15 minutes in direct sunlight, you already have your daily requirement covered. If you have very light or sensitive skin, you may as well lie in the shade. The vitamin D still arrives and you only need to double the time from 15 minutes to 30 minutes.  
 
    The group of B vitamins is often present in too small amounts, especially in women. The corresponding deficiency symptoms are a possible promotion of dementia as well as a weakened immune system and an affinity to fall ill more quickly. The entire vitamin B complex consists of vitamin B6, B9 and B12. The combination of all subtypes of the vitamin has even been proven to have a positive effect on the immune system. Since vitamin B12 is only found in animal products, this food supplement is suitable for all vegetarians and vegans. Vitamin B6, on the other hand, is found in higher amounts in spinach, potatoes, lentils and bananas. Vitamin B9, also known as folate, is found in particularly high amounts in red beans, chickpeas, spinach, lamb's lettuce, rose and kale. If you consciously want to include more foods containing vitamin B in your diet, there are a few tips to follow so that the vitamin B content is not too much reduced by the preparation. Foods that are particularly rich in vitamin B should not be stored for too long, cooked for too long or heated up too much. Since the storage period after harvesting is also included, the weekly market is a good source of food in this case. There the goods are usually freshest and in 90% of the cases are not stored as long as the fruit and vegetables from supermarkets.  
 
    Zinc and iron do not belong to the vitamins, but to the trace elements and are very important minerals for the immune system. Iron supports the reproduction and growth of all body cells. A good example of the vital function of iron is blood anaemia. In this condition the body has a deficiency of iron. In many cases this leads to blood anaemia, i.e. a lack of blood in the body. The blood deficiency causes disturbances of the cardiovascular system and can lead to regular circulatory collapse. In addition to blood formation, iron also promotes the transport of oxygen through the blood. This means that there is a great dependence on iron for many metabolic processes, followed by energy supply and the immune system.  Zinc is just as important as iron for cell growth, their division and specialization. Furthermore, zinc is one of the most used building blocks for many enzymes in the body. Unlike iron, zinc cannot be stored in the body for very long. For this reason a regular zinc supply is essential. Zinc deficiency leads to weaker defensive reactions of the body due to the lack of properties and pathogens gain the upper hand more easily. Just like vitamin C, zinc shortens an already active cold and relieves the symptoms. An additional advantage of zinc is its antibacterial and anti-inflammatory effect. To effectively relieve symptoms, it is best to take zinc no later than 24 hours after the first symptoms appear. Foods with a particularly high zinc content include pumpkin seeds, lentils, oysters, oatmeal, white beans, buckwheat and Brazil nuts. Iron is also found in pumpkin seeds, quinoa, amaranth, lentils, millet, chickpeas, pistachios, raw spinach, wholegrain oat flakes, calf or beef liver and fennel. If you want to take iron particularly effectively, it is best to combine it with vitamin C. This combination increases the bioavailability of iron, i.e. the amount that can actually be absorbed and effectively processed by the body.  
 
    Selenium distinguishes itself in a positive sense from the preceding vitamins and trace elements. The immune system is not only demonstrably weakened by a lack of selenium. If the need for selenium is covered, the trace element even boosts the production of antibodies. In addition, the scavenger cells of the body, which destroy pathogens on the spot, are stimulated. In order to strengthen the immune system during a cold and to fully exploit the antiviral properties, a dose of 100 to 200 milligrams per day is recommended. Unfortunately, the level of selenium in your food depends almost exclusively on the characteristics of the land you are growing. If in doubt, it is also advisable to resort to supplements.  
 
    After the most important vitamins and trace elements, secondary plant substances also have their right to exist. These include carotenoids, bitter substances and flavonoids. These substances also protect plants against predators and diseases and support plant cell protection.  
 
    The number of different secondary plant substances is currently estimated at 100,000. However, the field has not yet been extensively researched and by far not all substances are known or their effects are known in detail. However, the first tests have already shown that secondary plant compounds have a similar effect on the human body as on plants. Due to this finding, they have become indispensable for the support of the human immune system.  
 
    The substances are generally said to have a blood pressure lowering, antioxidant, immunomodulating and anti-inflammatory effect. In addition, they have antifungal, antiviral, antithrombotic and cholesterol-lowering properties.  
 
    The anticarcinogenic influence of the secondary plant compounds is particularly noteworthy. The effect of this term, which probably seems unknown to you, has an impact on the development of cancer in the body.  
 
    Cancer can either be prevented or delayed altogether by the phytochemicals directly preventing a mutation of cells. Flavonoids are the all-rounders among the secondary plant substances. They cover much of the previous attributes of secondary plant substances and can be found in many plants native to Germany.  
 
    Flavonoids are found in pears, apples, cherries, onions, tomatoes, aubergines, buckwheat, soft fruit in general, celery, chicory and black and green tea. A particularly well-known flavonoid is OPC.  
 
    OPC stands for oligomeric proanthocyanidins and is found especially in bitter kernels and barks. OPC is very anti-inflammatory and antioxidant. If you want to consume a particularly high amount of flavonoids, you should rather fall back on the particularly colour-intensive foods when buying. It is best to eat the peel of your chosen food with you when you eat it, as the concentration is highest there.  
 
    Polysaccharides is another term for multiple sugars. These polysaccharides are contained in carbohydrates and are also produced by a certain intestinal bacterium in the large intestine. Sugar does not sound so beneficial to health at first. However, here the focus is mainly on the fact that polysaccharides are polysaccharides, i.e. they form long chains and therefore take a little longer to be digested.  
 
    The usual industrial sugar, which you probably think of at first, is limited to monosaccharides. These are very simply constructed sugars with short chains, which give the body energy very quickly but only for a short time. Polysaccharides are always hidden in whole grains, in potatoes or in the form of cellulose in the plant cell walls. They are not digested as quickly and play a major role in activating and regulating the immune system. The bacterium Bacteroides fragilis is the said bacterium, which can also produce polysaccharides in the intestine. Polysaccharides are used, among other things, for the production of immune cells. In addition, they restrict the effect of certain cells, which would cause the immune system to over-function. An overfunction manifests itself, for example, in allergic reactions to substances or foreign bodies that cannot actually harm the human organism.  
 
    Probiotics might tell you something in connection with Yakult or Kombucha. Probiotics positively influence the intestinal flora, i.e. the intestinal bacteria, in their functionality.  
 
    It is very important to keep the intestine healthy, because more than 70% of all immune cells in the whole body have their home in the intestine and can work from there.  
 
    The intestinal bacteria are in harmony with the defence cells. They even communicate with each other and weigh up, so to speak in cooperation, which body cells are considered good and which are considered bad. There is more than one type of intestinal bacteria in your body and therefore there is a great variety of different tasks they perform.  
 
    So a rule of thumb says that the more diverse your intestinal flora is, the better you are prepared against pathogens, as no important task can remain unfinished. Accordingly, the more unbalanced and unhealthy your intestinal flora is, the worse you feel. The amount and variety of intestinal bacteria are significantly influenced by your lifestyle. Too few nutrients, a generally unhealthy diet, constant stress, alcohol, or the permanent intake of antibiotics will bring your intestinal flora out of balance and also have a strong influence on your immune system.  
 
    Once again, the digestive tract should be emphasized as an important adjusting screw for the health of the immune system and should therefore be supported. This support is achieved on the one hand through a nutrient-rich diet and a conscious lifestyle. On the other hand we come back to probiotics, which have an immense influence on the intestine and its functionality.  
 
    Probiotics is the generic term for good bacteria that settle in the intestine and bring the intestinal flora back into balance. Probiotics can be taken with food or dietary supplements and work especially well in combination with prebiotics and plant substances, because these nutrients are also food for the good intestinal bacteria.  
 
    Yoghurt is particularly well known as a probiotic food. Whether the yoghurt was produced on an animal or vegetable basis makes no difference in this case. However, it is important that you buy natural yoghurt that has not been pasteurised. Kefir, Kombucha and Kimchi are also included in the list of probiotic foods. Even sauerkraut is probiotic. But you should eat it raw, because the important intestinal bacteria are lost during the cooking process. Fermented vegetables are also suitable as probiotic support. They should be lactic acid fermented and not contain any added vinegar.  
 
    Prebiotic foods on the other hand are Jerusalem artichokes, artichokes, chicory, parsnips, black salsify, leek and onions, bananas and garlic. Prebiotics are characterized by the fact that they are indigestible and have little or no effect on the organism.  
 
    The only significant influence is that on the intestinal bacteria, which take prebiotics as food and contribute to the general health of the organism. Basically, these foods are consumed without any direct benefit. However, they have an effect on the intestinal flora, which indirectly supports health and the immune system.  
 
      
 
   
  
 

 Supplements 
 
      
 
    As already mentioned in the chapter on nutrition, there are a few nutrients for which it makes sense to take them in the form of supplements.  
 
    In principle, supplements should never replace a balanced diet. If you eat almost exclusively fast food, for example, but take one multivitamin tablet a day, this does not mean that your body is strengthened and you can lead a healthy life.  
 
    Unfortunately, it is not that simple, which is why the chapter on nutrition will give you a good guideline. Supplements are more intended to supplement an already conscious and balanced diet, so that your body really doesn't lack anything. In extreme phases, such as during a cold, your body needs a certain amount of trace elements or nutrients to achieve a significant improvement in health. But sometimes the amounts are so high or so difficult to obtain through food that we have to resort to supplements. This is no different than when the extreme athlete drinks a protein shake. He does this not because it is easier and faster, but because the body needs so much protein for muscle maintenance that, for example, 12 fried eggs per day simply goes beyond the limits.  
 
    Especially in the cold season autumn and winter, vitamin C as a food supplement can weaken and shorten the symptoms and the duration of the cold. If you take vitamin C all year round with food, it is already a good basis for your immune system.  
 
      
 
    However, since no one is immune to everything at all times, diseases still occur naturally. You may fall ill less often and not as badly, but the chances of catching a cold or flu will always remain.  
 
    If you notice that a cold is approaching or has already caught up with you, there are still ways and means to alleviate the progression. During your cold period, you can take around 500mg of vitamin C a day in the form of supplements or pressed orange juice. The quality of the vitamin is not diminished by its use as a food supplement. Your advantage, however, is that you can reach the amount needed for relief in your body.  
 
    If you would try to absorb this amount of vitamin C through food, you would unfortunately soon reach your limits. Here is the tip to buy vitamin C as powder or effervescent tablets. This form of administration is on average almost always cheaper than tablets and when dissolved in water you get a fresh taste kick.  (Make sure that if you buy vitamin C as a supplement, you know its quality and origin. Get advice beforehand so that you do not buy synthetic poison). 
 
    During the higher dosage of vitamin C there are a few more positive side effects. Your skin becomes a little cleaner, it lowers cholesterol and the risk of cardiovascular disease is demonstrably reduced.  
 
    About vitamin D you have already learned that the body, like most others, cannot easily produce this vitamin by itself but cannot absorb it through food either.  
 
    The so-called sun vitamin owes its name to the fact that only the sun's rays ensure the appropriate production. For this reason it is not only the sun vitamin, but also the winter supplement.  
 
    Those who are not blessed with the luxury of living in a place where it is sufficiently sunny all year round should fall back on the supplement in winter.  
 
    More than every second German has a vitamin D deficiency in winter. Among other things, this is responsible for a weaker immune system and also increases the likelihood of contracting winter depression. It has also been found that regular intake of vitamin D throughout the year reduces the risk of influenza by up to 40%. In addition, people with a covered vitamin D requirement suffer less from rickets, have a stronger bones and a better cardiovascular system. Vitamin D is basically available as a capsule and often also in combination with vitamin K2. One capsule per day covers the requirement.  
 
    The ZMA supplement directly has several pillars on which it strengthens the immune system. ZMA is the abbreviation for zinc, monomethionine and aspartate. Magnesium and vitamin B6 are also included. Magnesium balances the balance of electrolytes, also helps against muscle soreness because it supports the nervous system and muscle function, and also reduces tiredness or general exhaustion.  
 
    The fact that the immune system is essentially dependent on a sufficient supply of zinc has already been praised in the case of trace elements. Besides, it regulates the normal activity of fat, carbohydrate and protein metabolism, because it is built up in many enzymes. Oxidative stress no longer has such an extreme effect on the body cells and the bone metabolism also functions more smoothly. There are several different types of vitamin B, all of which have their right to exist. However, vitamin B6 in particular has a positive effect on the immune system, helps with concentration and supports the metabolism of glycose and proteins. This combined preparation is available in the form of capsules. For women the dosage is 2 capsules per day, for men the number of capsules is 3.   
 
      
 
   
  
 

 Life style 
 
      
 
    After clarifying how the immune system works and how you can strengthen it through diet, the last piece of the puzzle on the road to a healthier life is also your general lifestyle. This affects your body at least as much as a good or bad diet. The many beneficial vitamins and trace elements as well as secondary plant substances should result in 5 servings in everyday life according to the guideline. One portion is always as large as what you can carry in your bowl-shaped hand. 3 of these 5 portions should be filled with vegetables and 2 portions with fruit. In the long term you can adjust to this guideline and plan your meals accordingly.  
 
      
 
   
  
 

 The Immunbooster: Exercise & Walking  
 
      
 
    I'm sure you've heard about it many times and it's true. Movement is good for our immune system. In addition to the positive effects that exercise has on our well-being because certain hormones are released, it also strengthens the body's defences. However, in order to implement this aspect correctly, there are a few small things to consider.  
 
    It is always the case that physical exercise causes the body to release adrenaline. This hormone influences the defence cells so that they multiply faster and become generally more active. Exercise in combination with adrenaline therefore has a direct influence on the effectiveness of the immune system. The killer cells of the body, which can switch off degenerate cells and thus prevent tumours, are present in the body in greater numbers. The number of white blood cells that transport oxygen through the bloodstream also increases. Thus the body is better supplied with oxygen and all cellular processes run more smoothly.  
 
    For the body, moderate endurance sports are healthiest and strengthen the immune system most effectively. It is said that three times a week for about 45 minutes each time is enough to achieve the desired effect.  
 
    If you decide to do your sports in the open air, you will also promote the blood circulation in the body and the immune system. However, it is important to remember that you should not exaggerate with your sports until you are completely exhausted. If the body is permanently brought to its load limit or even beyond, it is permanently weakened.  
 
    In this state the stress hormone cortisol is released. Unfortunately, this is not beneficial in addition to everyday stress and tends to further weaken the immune system. Since the body has to perform such a feat regularly, the organism concentrates on performing rather than protecting itself. This creates quasi security gaps in the immune system and the pathogens have a lower barrier to overcome.  
 
    Through the moderate but constant activity, gentle stimuli are repeatedly set in the body, which also train the immune system. Thus, harmful cells are permanently better combated and the transport of oxygen through the blood is continuously increased. Once you have completed your sports unit, you should have a rest period of at least 24 hours and up to 36 hours. Sports such as swimming, jogging or cycling are particularly recommended. Hiking or yoga can be practiced just as well. These sports all have the advantage that you can choose the intensity yourself and you are not forced to put too much strain on your body.  
 
    Apart from the type of training, the right pulse range is also not to be sneezed at. If you orientate yourself on the pulse rate, it is advisable to include variations. If the heart rate is consistently high during training, the risk of overloading increases and injuries are more likely. About 2/3 of the training time should therefore be done in a relaxed manner, i.e. at low intensity, and only the remaining third at medium intensity.  
 
    If you still want to test your limits, you are welcome to do so. But make sure that not more than 5% of your training time is used for high intensity, then you are on the safe side.  
 
    During training there is the aerobic zone and the anaerobic zone. The aerobic zone is the situation in which the body and muscles are only stressed so much that all areas can still be supplied with sufficient oxygen.  
 
    The anaerobic zone is therefore the opposite. The two areas are delimited by a certain heart rate.  
 
    The anaerobic zone begins as soon as the pulse rate exceeds 80% of the heart rate during training. The aerobic zone has an upper limit when the training pulse exceeds the heart rate between 70 and 80% but does not exceed it). 80% of your training should take place in the aerobic zone.  
 
    To calculate the maximum training heart rate, the formula is: 220 - age for men and 226 - age for women. For example, if you are a 20-year-old man, your maximum heart rate will be around 200, but note that this formula does not take into account your current level of fitness and does not include your resting heart rate.  
 
      
 
    A lot of motivation always helps a lot, but is that really the case? When it comes to exercise and the immune system, a limit must be set.  
 
    The immune system is actually deliberately neglected due to excessive overloading of the body. The so-called open-window phenomenon begins with the fact that during physical activity, as expected, more defence cells are initially formed. However, if the exertion is very extreme, the number of defence cells decreases after the sports unit.  
 
    During the recovery phase, the number of defence cells may even decrease to a lower host, i.e. before overexertion. The reason for this is that the cells that are newly formed to protect the immune system take on a new task. They then no longer concentrate on the pathogens, but largely on healing the small muscle tears caused by training. In this phase, the window is virtually open for pathogens because it is guarded by almost no one. 
 
      
 
   
  
 

 The effect of stress on the immune system 
 
      
 
    If you're wondering how you're going to fit sports into your schedule three times a week, this penultimate chapter is hopefully a wake-up call for you.  
 
    The scheduling stress points to a problem that many people underestimate or no longer really notice in everyday life, because unfortunately it has already become the norm. The stress has become so normal for us that we partly don't notice it anymore.  
 
    However, our body does notice it and may not react immediately. In the long term, however, changes creep in, which considerably reduce the quality of life and health.  
 
    Anyone who is exposed to a certain amount of permanent stress damages his body and thus also the immune system. Naturally, stress is only a reaction to dangerous situations. However, these situations do not last the whole day in mitigated form, so that the body cannot cope with them in the long term.  
 
    The stress hormone cortisol is called this because it is released in stressful situations and puts the organism on alert. If cortisol is produced permanently or in increased quantities, the number of defence cells, which are essential for the immune system, unfortunately decreases in parallel. The activity of the already existing killer cells also decreases.  
 
    This not only makes you much more susceptible to diseases. Once the pathogen has found its home in the body, it cannot be driven away so easily. The result is more frequent and above all longer lasting illnesses.  
 
    Stress also affects how the body deals with allergies. Perhaps you have heard of the so-called stress rash. For some people, the stress rash occurs directly in the stressful situation or comes with a slight delay and remains until the body has calmed down again. This particularly visible phenomenon makes it clear that the body reacts much more extremely to allergies under stress and that these allergies get worse.  
 
    Asthma or neurodermatitis then take on more extreme forms. This is because the really useful defence cells are not produced. Instead, the production is stimulated by the antibody immunoglobulin E. As a result of the production, this ensures an increased release of histamine, histamine is the messenger substance which, among other things, strengthens physical reactions to foreign bodies and supports inflammations.  
 
      
 
    Exercise is particularly known for stress reduction. In addition, targeted relaxation exercises such as autogenic training or meditation can also calm body and mind. Some breathing exercises, such as diaphragmatic breathing, have specific effects on the human nervous system.  
 
    They also influence the body's self-healing nerve, the so-called vagus nerve, which sends relaxing and healing signals to all parts of the body. Meditation has been proven to slow down the pulse rate and soothe the body in this way. If practiced regularly, the effect of these exercises increases over time, so that a few minutes a day are enough to achieve a certain basic relaxation, which also remains continuous.  
 
    In autogenic training you consciously bring yourself into a state of relaxation by sitting or lying down and performing a kind of self-hypnosis. During this hypnosis one repeatedly formulates messages directed at oneself, which are supposed to loosen the body and mind.  
 
    A part of a healthy lifestyle, which has a positive effect on stress reduction, is also the organization of everyday life. There are some parameters that we cannot change. These include, for example, everyday working life or other real commitments. But it also happens more and more often that we allow ourselves to be constrained by social constraints.  
 
    The so-called leisure stress leads to the fact that you basically do things with friends and do everything that should be fun for you. But at the end of the day you fall into bed tired and you already think of the next meeting in a nervous way. If you plan your free time in such a way that there is no time left for yourself, a very pronounced social life can actually lead to stress. We are only on the road and do not have a quiet minute, even if it is spent with friends. There is a difference between having fun and real relaxation.  
 
    A little time for yourself or just one afternoon a week where you have absolutely nothing planned and can just let yourself drift as you like is more important than you think. If you plan this small amount of time as if it were a fixed date, you might feel uncomfortable at first. You are used to being everywhere and nowhere, and you may not be able to cope with the sudden rest period because of your habit.  
 
    However, after a certain amount of acclimatisation, you may well experience a great recovery effect. You can start with a free half of the day during the week, when you don't go shopping or cleaning the apartment, but really have time to do exactly what you feel like doing at that particular moment. After a while, you may find yourself longing for that afternoon. A good balance between time with friends and time just for yourself will also calm the body and reduce the production of the stress hormone cortisol.  
 
      
 
   
  
 

 Off to a healthier life! 
 
      
 
    Now you have successfully completed the guide and have gained a good overview of all the aspects that make up the immune system.  
 
    You have learned about many different ways to strengthen your body and lead a healthier life in the long term. By applying the tips for strengthening your immune system over the long term, you will live healthier lives and be better equipped to fight off all kinds of pathogens. Your body will function better overall and you will feel more comfortable.  
 
    Of course, you do not have to follow all the suggestions that are given to you here. Even the continuous pursuit of one of the many suggestions will make itself felt. Nevertheless, it is advisable not to rely solely on the intake of dietary supplements.  
 
    To ensure that your body has enough strength for all its tasks, a healthy and balanced diet is still the best medicine and will have a long-term positive effect on all areas of your body.  
 
    A final note on all other issues before that is that strengthening your immune system does not happen overnight and you will feel like a new person after two weeks. The true success of your efforts is characterized above all by the fact that you will not notice any extreme changes.  
 
    The victory lies rather in the absence of the problems and all the events that will not happen to you. You are probably less likely to be ill. Since the immune system cannot conjure up universal immunity against everything, you will probably still be infected by certain pathogens from time to time.  
 
      
 
    However, the diseases or ailments that develop from this may not last as long and may not develop as strongly as they would have if you had not changed your lifestyle a little.  
 
    Victory is the feeling of well-being, which is quickly taken for granted in everyday life, so that after a while you may not be so aware of how well you actually feel. In between, keep in mind what is happening around you and how your body reacts to external influences.  
 
    If you can then say that you would have been more affected in the past or are already on your way to your family doctor, you know that you have done something good for your body and your immune system.  
 
    So I wish you lots of fun and a spark of patience in strengthening your own health.  
 
      
 
      
 
      
 
      
 
      
 
    This is how you make your own disinfectant: 
 
      
 
    WHO prescription for about 1 liter of disinfectant: 
 
    - 830 milliliters of ethanol (96 percent) or 750 milliliters of isopropyl alcohol (99.8 percent) 
 
    - 42 milliliters of hydrogen peroxide (3 percent) 
 
    - 15 millilitres of glycerine (98 per cent) 
 
    - 110 millilitres of boiled water (for isopropyl alcohol about 193 millilitres of boiled water)  
 
      
 
    Alternative recipe: 
 
      
 
    - 80 ml alcohol (for example vodka or isopropyl alcohol*) 
 
    - 20 ml aloe vera juice* 
 
    - 5 drops of an essential oil*:  
 
    (Either tea tree, clove, lavender, lemon, rosemary, cinnamon or eucalyptus) 
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
      
 
    Note: 
 
    We do not replace the opinion of a doctor or alternative practitioner or make any promises of healing. If you have any further questions or uncertainties, please contact your family doctor. Some of the statements do not apply to people with autoimmune diseases, for example. 
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